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1Introduction, Epidemiology  
and Etiology of Sexual Dysfunctions 
in Men and Women

Joana Carvalho and Borja García-Gómez

Abstract

The epidemiology and etiology of male and female sexual dysfunctions should 
be addressed within a comprehensive biopsychosocial perspective. This perspec-
tive considers the interaction between the organic, psychological and cultural 
factors shaping human sexual response and functioning, allowing for more com-
plete and tailored interventions. In this chapter, we will provide an overview of 
the epidemiology and etiology of male and female sexual dysfunctions, consid-
ering their position within a medical and a psychosocial framework, and further 
present evidence-based etiological and maintenance factors specific to men and 
women’s sexual difficulties. We also discuss the interplay of the medical and 
psychosocial spaces and how both spaces can improve healthcare in the context 
of sexual dysfunctions. We stress current limitations in the field of epidemiology 
and etiology of sexual dysfunctions, such as the great gap in evidence regarding 
sexual and gender minorities, or the lack of a cultural frame regarding how epi-
demiology and etiology have been approached in sexual dysfunctions research.

 Sexual Dysfunctions in the Biopsychosocial Context

Sexual dysfunctions in men and women are believed to be better approached by a 
biopsychosocial perspective. This perspective brings together the organic, psycho-
logical, and social components of sexuality, considering their interaction in the 
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etiology, maintenance, and adaptation to sexual dysfunctions. The definition of sex-
ual health established by the World Health Organization (WHO) has greatly contrib-
uted to the communication and partnership between different scientific areas. The 
concept of sexual health, defined as a state of physical, emotional, mental, and 
social well-being in the way individuals experience their sexuality, rather than the 
mere absence of physical illness or dysfunction [1], has promoted the dialog 
between medical and social sciences. This biopsychosocial perspective leads us to 
the understanding of the individuals in their context, which necessarily involves the 
consideration of background variables, including individuals’ historical and even 
political scene, in the expression of sexual difficulties and their treatment. Currently, 
several scientific and professional organizations embrace this biopsychosocial 
dimension, which has echoed in the way we look at the etiology and/or maintenance 
of sexual dysfunctions. The etiological aspects are paramount in the way we design 
the therapeutic plan; an integrative view of the organic, psychological, and social 
aspects regarding the etiology of sexual dysfunctions will result in a more careful 
and refined analysis of the predisposition and maintenance mechanisms of sexual 
dysfunctions. Eventually, that will improve the definition of the therapeutic targets; 
therapeutic targets will be adjusted to individuals’ context, and, therefore, treat-
ments may have better chances of success.

In this chapter, we propose to present the epidemiology of male and female sex-
ual dysfunctions, acknowledging that the evidence includes both clinical popula-
tions, i.e., those who received a formally recognized diagnosis, and data collected 
from the general/non-clinical population. In the last one, the concept of sexual dif-
ficulty, rather than sexual dysfunction, has empirical value and gives us a broader 
view of how individuals experience their sexuality. Additionally, the etiological 
aspects will be considered, not only from an organic and medical perspective but 
also from a psychosocial view. Specificities regarding sexual dysfunctions in men 
and women, as well as etiological aspects regarding particular sexual conditions, 
will be considered as well. In the end, we hope to present some remarks on the 
interplay role of the medical and psychosocial aspects in order to promote lines of 
action for clinical practice.

 Epidemiology of Women’s Sexual Dysfunctions

The estimated prevalence of female sexual dysfunction is quite high, with around 
40% of women reporting one or more sexual complaints [2]. Evidence about sexual 
desire difficulties in Britain indicates that 34.2% of women report low sexual desire; 
the highest prevalence is found in the range between 55 and 64 years old [3]. In 
Canada, similar data show that 40% of women between 40 and 59 years old report 
low sexual desire [4]. If we consider data regarding the difficulty in spontaneous 
versus responsive sexual desire (data from Flanders), 19% of women report lack of 
spontaneous sexual desire, 14% report difficulties in responsive desire, and 9% 
report difficulties in both [5]. It is important to mention that 15% to 35% of women 
report a discrepancy between their sexual desire and their partner’s sexual desire 

J. Carvalho and B. García-Gómez



3

[3], and the distress associated with this discrepancy is a variable of great clinical 
interest [6]. Complaints of low sexual desire are expected to be the most frequent 
sexual complaints in women, although in non-Western countries complaints associ-
ated with orgasm or arousal/lubrication difficulties are the most frequent [7]. 
Additionally, women with low sexual desire are nine times more likely to report 
sexual arousal problems [8]. Vaginal lubrication difficulties are seen in 8% to 28% 
of women [9, 10], although the associated distress rates are only 3.3% [10]. With 
regard to Persistent Genital Arousal Disorder (PGAD) its prevalence is unknown, 
although it is estimated that between 0.6% to 1% of women may suffer from this 
condition [11, 12]. The percentage of women reporting orgasm difficulties can 
range from 3% to 34% [13], although more recent data point that 3% to 10% of 
women in the European and North American context may suffer from those [14]. 
Surprisingly, only half of women seem to report distress associated with the inabil-
ity to reach orgasm [15]. Data on genito-pelvic pain indicate that 10% to 28% of 
women of reproductive age have genital pain [16]. With regard to vaginismus, data 
are equally limited, suggesting that the prevalence may reach 6.2% [17], but may 
rise to 68% in non-Western and more conservative communities [18]. In fact, epide-
miological data seem to be quite dependent on the cultural context. The “sexual 
regime” of each country or culture seems to play a fundamental role, with the preva-
lence of female sexual dysfunctions being higher in patriarchal systems [19].

In the epidemiological context of sexual dysfunctions in women, it is important 
to acknowledge that the evidence is quite dated and that the data vary depending on 
the different terminology that researchers use. It is equally important to recognize 
the role of the cultural context in the expression of sexual complaints as the evi-
dence suggests that culture plays a role in the type and prevalence of reported symp-
toms, with differences between Western and non-Westerns cultures.

 Epidemiology of Men’s Sexual Dysfunctions

Data on the prevalence of male sexual dysfunctions reveal that erectile dysfunction 
is highly prevalent, increasing with age [20]. Prevalence rates have varied from 
9.5% to 18% (findings from Australia, United Kingdom and U.S.A; [3, 21, 22]). 
Despite the prevalence can go up to 75% in men older than 70 years old [9], approx-
imately 10% of men under the age of 40 may present erectile difficulties [22]. 
Indeed, data regarding men seeking first time help for erectile dysfunction showed 
that one out of four men were younger than 40 [23]. Incidence data point to 25.9 
new cases per 1000 men in the U.S.A, naturally increasing along each decade of age 
[24]. In the Dutch context, the incidence rate (cases per 1000 person-year) was 99, 
ranging from 77 to 205 (age 50–59 and 70–78, respectively) [25]. Recent data on 
the prevalence of erectile difficulties is somehow surprising, as numbers are quite 
high, varying from 37.2% to 48.6% (Brazil and Italy, respectively) [26]. In obese, 
non-diabetic men, erectile difficulties are frequent as well—42.1% [27]. Prevalence 
rates of premature ejaculation strongly depend on the diversity of definitions and 
whether or not the condition was assigned by a trained clinician [28]. Still, rates 
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ranging from 20% to 30% have been found [28], with specific rates of 2.3% to 3% 
regarding lifelong premature ejaculation, 3.9% to 4.8% regarding acquired prema-
ture ejaculation, 8.5% to 11% regarding variable premature ejaculation, and 5% to 
7% regarding subjective premature ejaculation [29, 30]. Despite these numbers, and 
the overlapping between premature ejaculation and psychological comorbidities, 
men seem to seek little assistance [31]. As for delayed ejaculation, the prevalence 
rates seem to be little expressive, with only about 3% of men presenting the condi-
tion [32]. Yet, in U.S.A 8% to 20% of men reported difficulties achieving climax or 
ejaculation [33], but only 0.7% reported the same difficulty in Britain [34]. Older 
age may be associated with delayed ejaculation [32].

Despite sexual desire difficulties are often seen in the context of female sexual-
ity, 3% to 28% of men reported low sexual desire [35, 36]. In young men 
(18–29 years), the prevalence can range from 6% to 19%, while in older men can go 
up to 27% (60–67 years) [33, 37, 38]. Data can be different if we consider solitary 
versus dyadic sexual desire (desire to engage in sexual behavior with one’s self 
versus with a partner, respectively). Fourteen percent of men seem to report low 
dyadic sexual desire, and 68% report low solitary sexual desire [39]. The incidence 
rate was seen to be higher regarding solitary desire [40]. Looking at sexual fanta-
sies, which are an important marker, absence of sexual fantasies is more prevalent 
in older men (20%) [41]. Sexual desire difficulties may be prevalent in gay men, 
with numbers ranging from 19% to 57% [42, 43].

Finally, is worth recognizing that the numbers here presented vary as a function 
of the assessment methodologies that were used by researchers. Also, the numbers 
may not be representative of the countries and cultures that receive little attention in 
sexuality research.

 Medical Approach to the Etiology of Sexual Dysfunctions

 Specific Etiological Factors in Women

Both in men and women, testosterone, or its biochemical metabolite 5α-DHT, mod-
ulates many physiological and biochemical pathways. Considering only its sexual 
implications, in adulthood, it determines sexual differentiation, contributes to main-
tain the functional state, and modulates the sexual behavior [44]. Although the 
underlying mechanisms are not completely understood, testosterone positively 
modulates sexual desire in women in the central nervous system, and it has a role, 
together with estradiol, in the increased blood flow to the vagina, labia, vulva and 
clitoris, and in the lubrication of the vagina during sexual arousal [45]. Similarly to 
men, androgen levels decline progressively with age in women, and with the 
decreased ovarian function and adrenal precursor steroids availability [46]. However, 
menopause seems to have no effect in this process, as long as the androgen levels 
found in women in their 70s are similar to those premenopausal. Different studies 
have failed to demonstrate a correlation between the presence of hypoactive sexual 
desire in women or its severity, and the levels of testosterone. In fact, when reaching 
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levels of testosterone above those present in the premenopausal period, sexual 
desire may actually decrease, suggesting a bimodal effect [47].

In contrast, after menopause, an abrupt drop in circulating estrogens is observed. 
These changes lead to many changes in the physiology of women, including the 
deterioration of the vagina epithelia. It appears flattened, with an absence of papil-
lae, and a lower proportion of cells containing glycogen, which leads to a decrease 
of Lactobacilli and an increase in the pH. Also, the collagen I/III ratio is lower, 
resulting in reduced tissue strength [48], so it is more susceptible to trauma and it 
can result in pain, ulceration or bleeding during or after sexual intercourse. This 
scenario can result in inflammation and further worsening of the atrophy [49].

Although some relation has been observed, there is no clear correlation between 
hormone levels and PGAD. This disorder has been related with a myriad of other 
conditions as bipolar disorder, anxiety, depression, overactive bladder, interstitial 
cystitis and pudendal neuralgia; but their pathophysiological mechanisms remain 
widely unknown [50].

 Specific Etiological Factors in Men

In the last 30 years there has been an increasing interest in the study of the physio-
pathology of sexual dysfunctions in both men and woman, but there is still a long 
way to go in some disorders. Erection is the result of a complex coordination of 
neural, vascular and hormonal mechanisms that work together to achieve and main-
tain rigidity during sexual intercourse [51]. When some of these mechanisms is 
disrupted, different types of ED are defined: vascular, neurological or hormonal, 
with a variable presence of psychological factors in almost all of them, that can ease 
or worsen the previous condition. Isolated psychogenic ED is a non-well defined 
entity, that usually affects younger patients, with rates of prevalence as high as 30% 
of those adults under 40 [52]. The relationship between vascular ED and cardiovas-
cular disease (CVD) has been well established through the last 20 years, consider-
ing in fact ED as an independent risk factor for CVD, and to be present an average 
of 2–3 years before the onset of the first coronary event [53]. Therefore, comorbidi-
ties known to cause CVD, as smoking, diabetes, hypertension, dyslipidemia, over-
weight, or sedentary lifestyle, are mandatory to assess and investigate when a man 
complains about ED [54]. The high prevalence of these comorbidities in general 
population makes vasculogenic ED, by far, the most common subtype of ED [55]. 
Age is an independent risk factor for both ED and CVD [56]. Thereby, a recent 
study found a decrease in the peak systolic flow of the cavernosal arteries in a cohort 
of healthy male patients through the years, supporting the idea that even in men 
without comorbidities, ED will be more prevalent with age [57]. With respect to 
diabetes, two pathogenic pathways, neurologic and vascular, can be present, result-
ing in very high prevalence rates as high as 52.5% in this subgroup of patients [58]. 
The progressive obliteration of the arteries due to arteriosclerosis usually associated 
with a poor glucose control can be followed or preceded by a lesion of the distal 
branches of the pudendal nerve, making it difficult to transfer the erectogenic 
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stimuli. This is the reason why this subgroup of patients is considered difficult to 
treat [59], and why neurogenic ED can be present in other disorders causing central 
or peripheral nerve damage, as multiple sclerosis, spinal cord injuries or chronic 
renal failure [60]. The most common cause of iatrogenic ED is after radical pelvic 
surgery, where nerve damage is supposed to have an important role and has been 
widely investigated in the literature. However, the reported incidence of ED after 
surgery shows an extremely variability, with figures ranging from 12% to 96%, due 
to methodological differences [61].

Late onset hypogonadism, also referred as age-associated testosterone deficiency 
syndrome or, more recently and correct, as “functional hypogonadism”, is a bio-
chemical and clinical syndrome characterized for the presence of a wide spectrum 
of clinical symptoms and low testosterone levels, which is related to age. In men, 
average levels of androgens decline constant and progressively through the years 
[62]. Focusing on sexual function, it is known that testosterone deficiency can cause 
low sexual desire, and also a decrease in morning erections and ED. So when a man 
complain of these conditions, it is mandatory to assess testosterone levels [63], 
especially in the elder population, given that androgen therapy could improve or 
solve these problems [64].

Despite the high prevalence of ejaculation disorders, as PE and DE, their biological 
pathophysiology has not been so widely investigated and has not been precisely estab-
lished [65]. Acquired PE has been related to conditions as inflammation or infection 
of the prostate, abnormal hormonal levels (LH, prolactin and TSH), and low levels of 
serotonin, which, in some cases, could be successfully treated to improve the dysfunc-
tion [66]. In the case of lifelong PE, the most widely accepted hypothesis is that in 
men with low 5-hydroxytryptamine (5-HT) the hyposensitivity of the 5-HT2C, or the 
hypersensitivity of the 5-HT1A receptors that are located in the neuronal centers, can 
lead to a more rapid threshold for ejaculation, with lower stimulation [67]. This theory 
also explains that those men with a higher set point can better control the process, and 
that those with an abnormally high set point experience delayed, or even absent ejacu-
lation with normal erection [68]. Several studies in the literature have used imaging 
techniques as magnetic resonance to investigate the functional and structural neural 
basis of PE, with findings as higher activation in the middle temporal gyrus; larger 
volume of the caudate nucleus; cortical, parietal, occipital and cingulate cortical thick-
ening; altered structural connectivity of the fronto-cingulate-parietal control network; 
and lower activation of the left inferior frontal gyrus and left insula [65]. Although all 
of them try to better understand the condition, and to put some light in the darkness, 
there is still a need to put together these results and demonstrate the importance of 
these findings in daily clinical practice.

 Psychosocial Approach to the Etiology of Sexual Dysfunctions

Over the last few decades, several models conceptualizing sexual dysfunctions have 
emerged. These models vary in the way they regard the role of different psychoso-
cial factors in the etiology and/or maintenance of sexual dysfunctions. The 
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precursor model of Masters and Johnson (the so-called linear model of sexual 
response) which was aimed at characterizing the physiological processes involved 
in arousal, plateau, orgasm, and resolution stages [69], gave little emphasis to the 
subjective and contextual processes involved in sexual response [70]. Nevertheless, 
the model proposed two core etiological factors regarding sexual dysfunctions: per-
formance anxiety and spectatoring, i.e., spectator of oneself during sexual activity. 
The phenomenon of sexual performance anxiety appears to characterize individuals 
with sexual difficulties and emerges as a specific component of the broader concept 
of anxiety [71]. Therefore, while anxiety has the potential to increase the sexual 
response in men and women, increasing their erectile response and vaginal lubrica-
tion, more specific components such as the anticipation of failure or poor sexual 
performance are associated with clinical conditions of sexual dysfunction [72]. In 
the clinical context, is it important for the health professional to define the weight of 
this etiological variable, as well as the sources that promote it, e.g., cultural stan-
dards? partner pressure? Regarding the role of anxiety and its triggers, Barlow pro-
poses a more elaborate model with greater empirical value, mostly focused on male 
sexual dysfunction, and in particular, on erectile dysfunction [73]. From a series of 
studies focusing on physiological variables (namely, erectile response) but also psy-
chological or subjective measures, it became clear that what most differentiated 
men with and without erectile dysfunction, more than their erectile response, was 
the fact that men with dysfunction respond with more negative affect through sexual 
stimulation, a feeling of loss of control, preoccupation with performance or the 
negative consequences of sexual performance, and an underestimation of their erec-
tile response [74]. The man with sexual dysfunction ends up focusing on non-erotic 
cues, with implications for his adaptive response. Basson, who were more aligned 
with the domain of female sexuality, proposed an alternative model, considering 
relationship aspects, namely, emotional intimacy [75]. Emotional intimacy is seen 
as a driving source of sexual response, especially in terms of sexual arousal and 
desire. Although a basic condition is necessary—be it organic or psychological—
that guarantees the ability to process sexual stimuli, there is an important relational 
purpose for the understanding of sexual (dys)function [76].

Another interesting model is that of the sexual scripts of Gagnon and Simon [77]. 
Sexual scripts emerge from more general scripts, i.e., social scripts, and result from 
a social learning process that defines what is correct and expected at a given time, in 
a given society. These scripts incorporate a sociocultural, interpersonal, and indi-
vidual dimension that guides individuals in how they should live their sexuality and 
build their sexual interactions [78]. These sexual scripts will thus guide individuals 
in what they should and should not do sexually, how, and with whom. According to 
this model, it is expected that individuals with sexual dysfunctions present more 
rigid, conventional, or routine sexual scripts, which contribute to the maintenance of 
their symptoms [79]. A contextual look would therefore be essential for understand-
ing the etiology and maintenance factors of sexual dysfunctions. More recently, and 
in articulation with a cognitive-behavioral clinical intervention proposal, Nobre 
suggested the cognitive-emotional model according to which a series of cognitive 
structures, of information processing, are at the core of erroneous interpretations of 
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negative sexual events (e.g., sexual failure). These cognitive structures promote a 
vicious cycle that feeds dysfunctional thoughts in the sexual context as well as emo-
tional states that are not compatible with the capacity to perform sexually [80, 81]. 
Data collected over several years and in independent investigations allowed 
researchers to characterize different sexual difficulties, in men and women, with and 
without heterosexual preferences, pointing potential etiological and maintenance 
factors of sexual dysfunctions [82]. Examples of these factors are lack of erotic 
thoughts, preoccupation with erections during sexual activity, the anticipation of 
failed sexual performance, thoughts of sexual abuse, or preoccupation with body 
image [82]. Finally, and because we will not cover all models of a psychosocial 
nature, we highlight the Dual Control Model of sexual response. This model postu-
lates that the sexual response results from the balance between relatively indepen-
dent mechanisms of sexual arousal and inhibition [83, 84]. In this regard, it is 
interesting to analyze the factorial structure of the model, as it resulted in an excita-
tion mechanism and two inhibition mechanisms [85, 86]. The latter refers to the 
predisposition to sexual inhibition due to the fear of sexual performance failure, and 
inhibition due to the fear of the negative consequences associated with the sex (e.g., 
STD, unwanted pregnancy). It is interesting to see that sexual inhibition due to fear 
of sexual performance failure echoes other models (Barlow model, Nobre and 
Pinto-Gouveia model), supporting the role of learned cultural standards about sex-
ual performance—often, unrealistic standards—, in male and female sexual func-
tioning. Empirical evidence on the Dual Control Model suggests that sexual 
inhibition, especially the fear of sexual performance failure, is a vulnerability factor 
for sexual dysfunction in men and women [87, 88].

Furthermore, there is a consensus to improve the focus on the individuals’ proxi-
mal relationship context. Accordingly, it is paramount that the focus is on the dyad 
or partners and not on the individual carrying the symptom or the sexual complaint. 
What sometimes causes the complaint is not the sexual symptoms themselves, but 
the fact that there is a discrepancy in the sexual response between the elements of 
the couple, or the fact that one of the elements has unrealistic and very high expecta-
tions regarding the sexual functioning of the other. This contextual and relationship 
view becomes an asset in understanding the etiological and maintenance variables 
of sexual complaints.

 Specific Etiological Factors in Women

In addition to the models presented, a series of studies have made it possible to 
assess psychosocial etiological factors specific to each sexual dysfunction or diffi-
culty. For example, in women’s sexual desire difficulties, the quality of the relation-
ship seems to be a determining factor, to the point that satisfaction with the partner 
in one specific day, promotes sexual activity the next day [89]. Relationship dura-
tion seems to play a negative role [90], while conservative sexual beliefs and medi-
cal aspects have an indirect effect, influencing female sexual desire through lack of 
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erotic thoughts and perception of sexual failure [91]. Insecure and anxious attach-
ment styles, i.e., dysfunctional relationship styles, characterized the expression of 
sexual desire in women [92]. Thoughts of sexual abuse were also associated with 
lower sexual desire [93]. Additionally, communication in the relational context has 
also a central role, being a key target in therapy [94]. On the other hand, cultural 
aspects can be important etiological mechanisms of sexual desire difficulties in 
women. These include social narratives favoring female passivity and responsive-
ness [95], poor sex education, overload of professional and parental tasks, or even 
demanding and unrealistic standards of female attractiveness [96]. Likewise, and 
considering patterns of sexual arousal, while sexually explicit stimuli (stimuli with 
a focus on genital interaction) seem to induce greater genital activation, subjective 
sexual arousal in women is prompted by stimuli that suggest a relational context 
[97, 98]. In fact, relational satisfaction seems to be associated with fewer arousal 
difficulties [99]. In addition, women with PGAD reported more dysfunctional sex-
ual beliefs (sexual conservatism or sexual desire regarded as a sin), as well as 
thoughts of sexual abuse and lack of affection during sexual activity [100]; likewise, 
the quality of the dyadic relationship was associated with the levels of distress [101].

With regard to orgasm difficulties, the data suggest that a history of sexual vic-
timization may play an etiological role, particularly in women who experienced 
physical sensations and orgasm during abuse [102]. Similar to desire difficulties, the 
presence of thoughts of sexual failure and lack of erotic thoughts during sexual 
activity predicted orgasm difficulties in women [103]. Women with genito-pelvic 
pain also reported a higher probability of sexual and physical abuse [104, 105], 
which places this problem in a relational and interpersonal context. Anxiety factors 
such as catastrophizing thoughts and hypervigilance towards pain also triggered the 
perception of genito-pelvic pain [106].

 Specific Etiological Factors in Men

Regarding male sexual dysfunctions, there is also evidence about vulnerability fac-
tors specific to each clinical condition. Cases of erectile dysfunction are often 
accompanied by depressive and anxiety symptoms, resulting in a context of psycho-
logical distress [107]. Lower erectile capacity is also associated with situational 
events where psychological distress arises in response to a critical event [108]. On 
the other hand, the perception of intimacy has been shown to be a protective factor 
in erectile dysfunction [109]. Additionally, much has been written about the impor-
tance of cognitive factors in erectile dysfunction. High expectations of sexual per-
formance coupled with dysfunctional processing styles of sexual information result 
in a sense of loss of control, guilt for poor sexual performance, and cognitive dis-
traction during sexual activity, contributing to the maintenance of erectile difficul-
ties [82]. In the context of non-heterosexual relationships, sexual minority associated 
distress seems to be linked with erectile difficulties in men who have sex with men 
[110]. All these factors are relevant in the design of biopsychosocial interventions 
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for erectile dysfunction. Although the evidence is more limited, cases of premature 
ejaculation seem to be characterized by a style of internalization, in which the man 
attributes to himself the responsibility for his dysfunctional sexual response, blam-
ing himself and monitoring the partner for confirmation signs of his poor sexual 
performance [111]. These men have a more preoccupied personality style and are 
less motivated to look for new sensations, fearing novelty [112]. Delayed ejacula-
tion cases also appear to be characterized by an anxiety profile, lack of confidence, 
in which a pattern of negative self-talk interferes with reaching climax even with a 
good erectile response [113]. Regarding the difficulties of sexual desire in men, 
although the literature is also insufficient, the data suggest that some psychosocial 
determinants such as duration of the relationship, professional stress, little confi-
dence in achieving an erection, higher education and more demanding careers, or 
even the desire to having children or having young children are associated with 
lower sexual desire in men [39, 114–116]. The combination of cognitive and emo-
tional aspects proved to be an important predictor of desire difficulties, with a spe-
cial emphasis on concerns with erectile capacity and the lack of erotic thoughts 
during sexual intercourse [117].

 Combining the Medical and Psychosocial Factors  
Toward a Comprehensive Approach to Sexual  
Dysfunction

The biopsychosocial view of sexual dysfunctions promotes a more comprehensive 
analysis of the etiological and maintenance factors of sexual difficulties, focusing 
on the interaction between etiological aspects and looking for better forms of inter-
vention, as well as more adjusted ways to address the specificities of each individual 
or partner(s). Therefore, it is a vision that makes it possible to overcome the reduc-
tionist dichotomy of organic versus psychological, improving assessment and inter-
vention practices, and stimulating the articulation between the different scientific 
and professional domains [118]. The different fields are not incompatible; on the 
contrary, they make it possible to maximize interventions. In this regard, some sci-
entific and professional societies have promoted this vision, resulting in proposals 
for the integrative assessment and intervention in sexual problems. Indeed, existing 
integrative approaches have shown promising results [119]. In order to further 
explore the link between the organic and the psychosocial, important networks, 
including the European Sexual Medicine Network, have invested in this approach as 
a way to ensure greater interdisciplinary and, therefore, better services in the field 
of human sexuality [120]. This biopsychosocial approach to the etiological aspects 
of sexual dysfunctions needs further empirical work, especially if we consider that 
the etiological factors of a psychosocial order are permeable to the cultural, histori-
cal, and even political context, and those are in constant change. It is, therefore, 
essential to follow this evolutionary process for a better understanding of the etiol-
ogy and maintenance factors of sexual dysfunctions.
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 Final Remarks

This section intended to present evidence on the epidemiology and etiological fac-
tors associated with sexual dysfunction in men and women. It is important to high-
light methodological limitations. Among them, we highlight the reduced information 
about the etiological aspects and prevalence in sexual and gender minorities. This 
limitation clearly excludes the possibility of a rigorous analysis of the etiological 
aspects or the specific needs of these populations, resulting in a less effective and 
less socially fair intervention approach. Furthermore, and although this chapter has 
focused on the context of sexual dysfunctions, the tendency to look at other equally 
relevant constructs such as issues of sexual pleasure or sexual well-being is also 
worthy of attention. Indeed, the gap between men and women in access to sexual 
pleasure requires an analysis of the factors that promote this gap and the respective 
consideration by professionals and clinicians in the area of sexuality [121]. The 
same is true for the concept of sexual distress. It has emerged as a more comprehen-
sive view of sexual dysfunction, referring to the negative emotional response result-
ing from the sexual functioning of individuals, and being a fundamental criterion for 
the diagnosis of sexual dysfunction [122, 123]. In fact, the prevalence of sexual 
dysfunctions is lower when this criterion is considered [124]; the application of 
cutoff points (e.g., IIEF or FSFI) to understand the prevalence and etiology of sex-
ual dysfunctions is insufficient as it assumes the presence versus absence of dys-
function as a fundamental criterion, rather than the actual impact of the 
symptomatology on the life of individuals [125]. Finally, we consider that some 
evidence about the psychosocial etiological factors is dated. Available data may fail 
to reflect the transformative character of the biopsychosocial vision.
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2Diagnosis of Male Sexual Dysfunction

Alexander Bjørneboe Nolsøe, Emil Durukan, 
Christian Fuglesang S. Jensen, and Mikkel Fode

Abstract

Sexual behavior is influenced by biology, psychology, interpersonal relation-
ships, and culture. The investigation and diagnosis of sexual dysfunctions require 
an exploratory and holistic approach where the health professional includes the 
whole patient together with their interactions with others (Levine, J Sex Med 
4:853–54, 2007; Lipshultz et al., Management of sexual dysfunction in men and 
women: An interdisciplinary approach, 2016). In this chapter, we describe the 
essential concepts in diagnosing male sexual dysfunctions. We demonstrate the 
basics in history-taking presenting general principles in the communication pro-
cess and present the central components in the physical examination.

 Setting the Scene

Investigating a patient’s sexual problems might take place in a wide variety of set-
tings whether it be long-term sexual therapy or a doctor’s consultation in a hospital 
outpatient clinic. It is therefore important to create a comfortable setting shielded 
from external disturbances so the patient feels safe and has the fundamental sense 
of time and respect [1]. Also, make room for a possible partner since the partner can 
play an active role in the treatment process. For example, men with erectile dysfunc-
tion (ED), who are treated with pro-erection medication, may not always return to a 
completely fulfilled and satisfying sexual relationship. The partner’s role is the best 
predictor of maintaining pleasurable sexual experiences [2].
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Clearly emphasize confidentiality for example by directly expressing that the 
communication between the patient and health professional is confidential and pro-
tected. It may be particularly relevant with younger patients [3].

Sexual health can greatly impact the overall quality of life and is one of the most 
intimate and vulnerable aspects of human life. Accordingly, health professionals 
must maintain a supportive and non-judgmental attitude and be aware of social or 
cultural biases that one might have when investigating sexual problems. Be open 
and receptive to the patient’s own experiences, wants, and needs both vocally and 
nonverbally. Managing sexual problems is a collaborative effort that embraces the 
patient’s perspectives, thoughts, feelings, expectations, and values and in addition, 
includes cultural and ethnic facets, as well as religious views [4].

 Sexual History Taking

For most individuals, sexuality is a highly private matter, and patients may find it 
difficult to seek treatment or disclose sexual concerns. It is important to address 
such concerns especially during consultations for conditions or treatments that 
might affect sexual health. The health care professional can ease the interview by 
using open, inviting, generalizing, and appreciative questions such as:

 – We ask about sexual health because we experience that patients going through 
the same condition as you have felt changes in their intimate and sexual lives. Is 
it alright for me to ask questions about your sexual life?

 – In your current situation, I can imagine that it may affect your sexual life. What 
is your experience?

By openly addressing sexual matters, health professionals demonstrate acknowl-
edgment of the importance of sexuality in the patient’s life and their willingness to 
discuss it professionally. Actively state that problems and thoughts related to topics 
such as sex life and relationships are normal and is a routine aspect of health 
care [5].

In sexual medicine, people who do not identify with the gender they were 
assigned at birth may seek professional help due to a sexual problem relating to 
their gender identity. Examples include patients expressing reflections or doubts 
regarding gender identity both during sex and out of a sexual context and/or if the 
patient considers or undergoes gender-affirming surgery. Gender identity is subjec-
tive and as a health professional, you can only listen to and observe the patient’s 
self-perception and experiences. The patient may understand gender in various 
ways. Some trans people and nonbinary people are satisfied and pleased with their 
bodies, while others experience discomfort [6]. The patient’s sex and gender iden-
tity can be relevant information to access during a consultation in several situations. 
Ask about the patient’s sex and gender identity when clinically relevant while 
simultaneously assuring the professional reason for doing so. For example, when 
assessing the risk of developing cancer in the reproductive system. As each patient 
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is unique, a health professional should never make assumptions about sexual orien-
tation or behavior before conducting a full sexual history [7].

Sexual history taking is usually overlooked or rushed, yet it is a crucial part of 
therapy. The health professional should strive towards taking a full history for a 
thorough understanding of the patient’s issues. However, the sexual history can 
never be complete because the information given varies depending on the specialty 
of the health professional, the issue, and the patient’s motivation to talk about the 
problem [8]. By being aware of the general structure of the dialogue, you limit the 
likelihood of any areas being neglected. First, align expectations to the consultation 
at the very beginning and establish an agenda when taking the sexual history. What 
are the patient’s viewpoints and expectations, and what do you expect you can 
accomplish in the time frame? Then, let the patient describe the current problem in 
their own words and explore the issue with questions like:

 – How big is the problem for you?
 – How has it evolved?
 – How long has it been going on?
 – How much does it affect the patient and partner?
 – What else happened in the patient’s life around this time?

Simultaneously, special attention should be paid to the biological and psychosocial 
factors when interviewing the patient. A comprehensive bio-psychosocial evalua-
tion is essential for a successful diagnostic process. Mental or relational problems 
may cause physical symptoms, while physical problems can have psychological 
implications. Even if the problem mainly is psychological, the physical examination 
may alleviate fear or anxiety of an underlying disease. Note the patient’s demeanor 
and speech during the consultation as it can be indicative of anxiety or depression.

A systematic history taking that covers all relevant elements of the patients’ lives 
reduces the risk of overlooking important factors and it usually reveals that biologi-
cal and psychosocial issues are inextricably intertwined. The bio-psychosocial eval-
uation may reveal underlying comorbid medical issues and can help distinguish 
between possible organic and psychogenic causes in the etiology of a patient’s 
sexual dysfunction [9].

 The Bio-Psychosocial Approach

To fully and openly understand and treat a patient’s sexual problem, information 
regarding the following four domains of the patient’s life should be collected. 
Unlike a medical examination, a therapeutic evaluation is less transparent and needs 
the healthcare professional to explore various facets of a patient’s life to understand 
the root of the problem. This includes individual, relational, familial, and sociocul-
tural aspects [10, 11]. However, depending on the scenario, the healthcare profes-
sional should weigh the various factors or leave them out entirely. For example, 
there is a strong and clear correlation between ED following prostatectomy, and a 
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comprehensive familial history taking in this situation would be irrelevant. Likewise, 
an extensive physical examination of a younger person with a primary mental con-
dition may lead to an unnecessary sense of morbidity.

When diagnosing and evaluating a patient’s sexual problem, it is important to 
recognize during the interview whether the problem exceeds the health profession-
al’s abilities. In such cases, the patient needs to be referred for the appropriate 
help [9].

 Individual

The diagnosis process begins with gathering general information about the patient. 
Secondly, the biological and psychological background is explored including a full 
medical history, current medication, chronic, and recent medical conditions. 
Information about previous surgeries should be included especially in relation to the 
pelvic area. It is important to note if the patient is using herbal or other natural sub-
stances to enhance their performance and overall sexual satisfaction. Psychological 
well-being should then be explored with a focus on sexuality and their current rela-
tionship [12].

 Relational

Identify the current state of the relationship and how the patient and their partner 
interact with each other not only in relation to sexuality but also in relation to other 
problems other than sexual issues for example conflict management and communi-
cation styles. Establish an overview of the commitment level and if there are any 
incongruent levels of sexual desire. Most often, sexual issues affect a relationship, 
and a relationship affects a couple’s sex life [12, 13].

 Family History

To establish a thorough foundation of information for the later therapeutic process, 
it is important to investigate the patient’s familial history. This includes information 
about sex education, sexual attitudes, and any history of trauma, abuse, or sexual 
health problems [12].

 Sociocultural Context

Explore the patient’s culture, religion, and other significant experiences growing up. 
The patient’s socio-cultural background can affect their sexual attitudes, practices, 
and behavior. Ask the patient if any earlier experiences have had an impact on them 
as an adult [12].
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 Physical Examination

As with the medical history taking it is crucial to create a comfortable environment 
for the physical examination. It is often deeply private and for some a great cause of 
psychological discomfort, shame, and embarrassment. Therefore, informing the 
patient of what is going to happen during the physical exam and aligning expecta-
tions prior to the actual exam is necessary.

 The Role of the Physical Examination

The extent of the examination should reflect the tentative diagnosis derived from the 
patient’s sexual- and medical history. Even though the physical examination may 
not directly identify the specific etiology or cause of sexual dysfunction [14], the 
physical findings can help confirm or deny any tentative diagnoses and differentiate 
between differential diagnoses. In addition, the physical examination can provide 
valuable information of any underlying conditions that may be linked to the patient’s 
sexual problem.

In fact, men with sexual dysfunction have a high prevalence of comorbidities 
such as diabetes, metabolic syndrome, lower urinary tract symptoms (LUTS) hyper-
tension, dyslipidemia, and cardiovascular disease (CVD) [15–18], which all require 
treatment if they are not already being treated. As an example, ED is strongly linked 
to CVD and often precedes CVD by a couple of years opening a window for early 
preventive treatment that could reduce any future and potentially fatal cardiovascu-
lar events [18].

It also seems that there is a higher prevalence of sexual comorbidities in patients 
with sexual dysfunction, that is when a man with one sexual dysfunction such as 
premature ejaculation is also suffering from ED, although the etiology of this is not 
known [19]. A general physical assessment should therefore almost always be con-
ducted, whereas more specific testing should only be performed if indicated by 
specific findings from the medical history or physical examination.

Finally, the physical examination can help provide information on medical his-
tory that the patient may have not thought of during the initial history taking. This 
could be a patient who complains about ED, about not being able to attain a suffi-
cient erection but is not able to elaborate further when inquired. The physical exam-
ination may reveal phimosis that is so tight it results in insufficient tumescence 
leading to ED.

 General Health Assessment

The physical examination should start with a general health assessment. This should 
include height, weight, BMI or waist circumference, blood pressure, and heart rate. 
Together with the patient’s medical history, this will indicate the need for risk strati-
fication for CVD. There are many risk prediction tools available [20] and they are 
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easily accessible at https://u- prevent.com/. Healthcare workers evaluating patients 
with ED should always assess this risk and refer the patient to his general practitio-
ner or a cardiologist when relevant.

Next, the general physical attributes should be assessed including secondary sexual 
characteristics such as deepening of the voice, bodily and facial hair, muscle mass, 
and fat distribution. Lack of bodily and facial hair, gynecomastia, and female fat dis-
tribution can be signs of hypogonadism and would require further lab-testing to con-
firm and distinguish between primary-, secondary-, or adult-onset hypogonadism.

A general abdominal examination will reveal any possible hernias or any signs 
of previous abdominal/pelvic surgery that the patient may have omitted in their 
medical history.

The neurological state of the perineal region and lower limbs can sometimes be 
relevant for evaluation. If neurological deficiencies are suspected, then a more thor-
ough evaluation should be conducted including testing of the perianal reflex involv-
ing nerves that arise from the S2-S4 segment. The reflex is elicited by stroking the 
skin around the anus which results in a contraction of the anal sphincter. Another 
test is the bulbocarvernosus reflex that tests the nerves arising from the S3-S4-
segment. Here the glans of the penis is squeezed causing the anal sphincter to 
contract.

 Genital Exam

As with the general assessment, a genital exam should always be conducted to a 
variable extent at some point in men with sexual dysfunction.

Initially evaluating the degree of pubic hair growth, penis, and testes size using 
the Tanner scale [21].

Examine the penis for any abnormalities starting with visual examination and 
moving on to palpation. If beginning distally, start by noting any edema or redden-
ing of the foreskin on uncircumcised patients as seen in balanitis. Observe any 
ulcers or nodules and then progress to retract the foreskin to check for phimosis and 
frenulum breve, stop if it becomes too painful/tight. Alternatively, ask the patient to 
do it themselves. Then check the glans for ulcers, scars, nodules or chancre, rashes 
or any signs of infection or visible discharge, and different meatus placements. In 
hypospadias the orifice is located on the ventral surface of the shaft, most often 
distally on the ventral side of the glans then midshaft and proximal [22]. Most will 
have had surgery performed as a child but not all and it may be the cause of embar-
rassment leading to sexual dysfunction.

The best view of the meatus to check for discharge is achieved by gently com-
pressing the glans distally which opens the meatus. It is also worth noting any foul 
odor as this could imply an infection.

Go on to check the shaft and base of the penis for reddening, edema, and if rel-
evant, different urethral meatus placements.

Some patients will present with edema of the shaft/base of the penis which can 
have different etiologies ranging from infections to more rare causes as reactive 
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inflammations due to self-administered filler injections with unapproved foreign 
materials or ointment application arising from a desire for more girth or length [23].

Thoroughly palpate the entire penis for any induration, abnormalities, or pain, 
one way to do this is by squeezing the penis between the thumb and two first fingers. 
Check for plaques consistent with Peyronie’s disease. If the medical history indi-
cates Peyronie’s disease it may be helpful with an injection of a vasoactive sub-
stance to see the degree of the problem. Alternatively, the patient may bring a photo 
of his penis in the erect state. For patients that have sexual dysfunction due to con-
cern over a small penis that may be inclined to go for penile augmentation surgery, 
measurements should be obtained as maximum stretched length and width by 
grasping the glans and pulling the penis to full stretch at 90 degrees from the plane 
of the body [24]. Stretched penile length is close to the length of the erect penis.

When examining the testicles, start by having the patient standing facing you and 
assess the size of the scrotum, look for any swelling or reddening of the skin, edema, 
and check for any visible varicocele. If the scrotum seems very small remember that 
if it is cold or the patient is nervous the cremasteric reflex may have retracted the 
testicles. An enlarged scrotum can be due to anything from hydrocele to a tumor or 
epididymitis. It is important to palpate thoroughly and if possible, use an ultrasound 
probe. In the case of epididymitis, it might be relevant as well to check for potential 
STDs, especially in the younger patient group.

Palpate the testes, epididymis, and spermatic cord, and check for any signs of 
varicoceles which is a dilatation of the pampiniform plexus, most commonly found 
on the left side. Examine the size and consistency, check for nodules and any pain 
that is more than the discomfort of the examination. The size of the testes can be 
measured by a Prader orchidometer or in a specialty setting by ultrasound with the 
latter being more precise [25]. Small testes are not necessarily a sign of an underly-
ing disease, however, they are more often found in some medical conditions and it 
might be relevant to test for chromosomal abnormality (karyotype) and hormone 
levels. Nodules and/or irregular surfaces of the testes should be examined by ultra-
sound and possibly bloodwork incl LDH, AFP and HCG. If the testes are retracted 
it may be of help to have the patient sit down on the exam table to relax and make 
sure to have warm hands. It may also be due to an undescended testis. Approximately 
80% of undescended testes are still palpable in the inguinal canal [26] and whether 
or not it is palpable influences the surgical approach, so make sure to palpate suf-
ficiently and see if it is possible to bring the testes back down to the scrotum, how-
ever, in the majority of cases cryptorchidism is diagnosed during a routine check 
of infants.

The final part of the physical exam is a digital rectal exam to assess the prostate, 
however, it should only be performed if there is a relevant medical history or physi-
cal findings to support it. Here the size and consistency of the prostate is evaluated 
and related to possible symptoms such as LUTS.  In fact, LUTS and ED share 
pathophysiological mechanisms and LUTS may even precede ED.  Therefore, 
patients with LUTS should always have a rectal exam performed and be asked 
about ED [17, 27]. The prostate should be evaluated for any pain which could sig-
nify an infection, and irregularities or nodules as prostate cancer is the second most 
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common cancer in men. It is especially important to assess in men that are to 
receive testosterone replacement, as abnormalities can be present even in men with 
a normal PSA level.

 Laboratory Tests and Specialized Tests

There are many laboratory tests and/or specialized functional tests that may be rele-
vant depending on the tentative diagnosis one wants to confirm or deny. For example, 
if underlying diabetes or cardiovascular disease is suspected one should initially per-
form a test for Haemoglobin A1c and Lipid Profile. If the medical history or physical 
findings hints at endocrine involvement one should initially test Testosterone and 
related pituitary hormones, LH and FSH. Symptoms of hypogonadism are unspecific 
but include decreased libido, infertility, ED, while physical findings include small 
testes a high pitched voice and little to no hair growth or in especially older men, loss 
of muscles mass, abnormal breast growth or female fat distribution.

One of the most commonly used specialized diagnostic tests when treating male 
sexual dysfunction is the ultrasound examination. It is relevant especially when a 
testes examination requires further investigation due to abnormal findings or size. It 
may also be used to assess Peyronie’s plaques and with induction of an erection and 
use of color doppler the penile flow can be assessed. This test should be used with 
caution as there is patient discomfort and a risk of priapism with penile injections, 
while the clinical implications of the test are limited.

Nocturnal penile tumescence and rigidity testing may be used to differentiate 
between primary organic and primary psychogenic ED but are rarely indicated in 
clinical practice [14].

 Summary

Sexual medicine involves biological, psychological, interpersonal relationships, 
and cultural factors. When setting the scene and investigating sexual dysfunctions, 
ensure confidentiality, take your time, and remember to involve the whole patient 
and include the factors above when relevant. The physical examination does not 
only help us distinguish between tentative diagnosis, but it can also uncover under-
lying issues that the patient may not be aware of and which may require further 
treatment as in the case of CVD.
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3Erectile Dysfunction: From Diagnosis 
to Treatment

Selcuk Sarikaya

Abstract

Erectile dysfunction (ED) is inability to achieve and maintain erection for satis-
factory sexual intercourse persistently. ED can be classified according to the etio-
logical factors as organic, psychogenic and mixed. Endothelial dysfunction takes 
important role in the pathophysiologic mechanism of vascular ED as well as 
cardiovascular diseases so that they share similar risk factors. The diagnosis and 
evaluation of ED start with a comprehensive medical, psychosocial and sexual 
history. International Index of Erectile Function (IIEF-5, IIEF-15) and Sexual 
Health Inventory for Men (SHIM) can be used for the evaluation. Physical exam-
ination includes detailed urogenital examination, examination for neurologic 
system, cardiovascular system, endocrin system and general examination. Basic 
laboratory tests (biochemical tests including blood glucose, lipid profile, creati-
nine, blood urea nitrogen, electrolytes and hormonal profile including testoster-
one, Follicle-Stimulating Hormone (FSH), Luteinizing Hormone (LH), Prolactin 
(PRL), catecholamine, Thyroid-Stimulating Hormone (TSH), thyroid hormones) 
are used for both diagnosis and assessing the severity of ED. Specific diagnostic 
tests (psychologic evaluation, nocturnal penile tumescence, color duplex doppler 
ultrasonography, injection test, arteriography, cavernosometry, cavernosography, 
electromyography, pudendal nerve evoked potential, biopsy etc.) would be also 
necessary. Treatment of erectile dysfunction basically depends on the etiologic 
factors. Treatment options are lifestyle modifications, oral phosphodiesterase 
type 5 inhibitors (PDE5i), vacuum erection devices (VED), extracorporeal shock 
wave therapy (ESWT), stem cell therapy (SCT) and platelet-rich plasma injec-
tion (PRP), intracavernosal injections (ICI), intrauretral agents, penile prosthesis 
implantation (PPI), vascular surgery and other options.
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 Introduction, Etiology and Epidemiology

Erectile dysfunction (ED) is inability to achieve and maintain erection for satis-
factory sexual intercourse persistently [1]. ED is the most common sexual disor-
der among men [2]. ED may affect the psychological condition as well as social 
life that is directly in relation with quality of life (QoL) [1]. Several epidemio-
logic studies have been conducted in order to reveal the prevalence of ED.  
Epidemiological data pointed the ED prevalence between 16–25% [3]. The stud-
ies have shown 52% rates among men between 40–70 years and increasing with 
age [4]. ED is associated with several comorbidities as diabetes mellitus (DM), 
cardiovascular pathologies, metabolic syndrome and depression [5]. The most 
important associations were found with age and depression at initial admission for 
ED [6]. ED can be classified according to the etiological factors as organic, iatro-
genic, psychogenic and mixed [1, 7] (Table 3.1). Organic etiologies include vas-
cular, neurogenic, anatomic and endocrine factors [2]. Psychogenic ED is 
generally seen at younger ages especially under the age of 40 [3]. Over the age of 
50, psychogenic ED is between 10–45% [3]. Psychogenic reasons are depression, 
anxiety and traumatic experiences that directly affect the self-confidence [3]. 
Studies have shown the bidirectional relationship between ED and depression [8]. 
Pharmacologic agents for cardiovascular diseases (thiazide diuretics and beta 
blockers) have negative effects on erectile functions [1]. Pelvic and urogenital 
surgical procedures including radical prostatectomy may cause erectile dysfunc-
tion and penile rehabilitation would be needed in the postoperative period [9]. 
Analysis of the patients during the post-prostatectomy period showed that one-
third of impotent patients did not try treatment options for erectile dysfunction in 
postoperative period and there were moderate to severe problems for these patients 
regarding this pathologic condition [10]. Studies show similar pathophysiologic 
mechanisms that are associated with ED and lower urinary tract symptoms 
(LUTS). This strong correlation must be considered for both diagnosis and treat-
ment of these pathologies [11].

Table 3.1 Etiologic factors

Organic Iatrogenic Psychogenic
Vascular [1, 2] Pharmacotherapeutic agents [1] 

(Antihypertensives, Antidepressants, 
Chemotherapeutics, Anticholinergics, 
Benzodiazepines)

Depression [3, 6]

Neurogenic [1] Alcohol [1] Performance anxiety [3]
Endocrinologic [1] Tobacco [1] Traumatic experiences [3]
Primary disorders 
[1]

Recreational drugs [1] Lack of self-confidence [3]
Pelvic & Colorectal surgery [9] Relationship conflicts [1]
Radical prostatectomy [9]
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 Penile Anatomy

The corpora cavernosa are located dorsolaterally and they are surrounded by thick 
fibrous tunica albuginea [12]. Corpora cavernosa include multiple smooth muscles 
and sinusoids that allow penile extension [12]. Corpus spongiosum is single and 
ventrally located that is surrounded by thinner layer of tunica albuginea and it sur-
rounds urethra [12]. Tunica albuginea is a dense and fibroelastic layer that sur-
rounds corpora cavernosa and corpus spongiosum [13]. Superficial to the tunical 
layer, there is Buck’s fascia and the three corpora are surrounded by Buck’s fascia 
[12, 13]. The bulbospongiosus and ischiocavernosus muscles are located superiorly 
to the Buck’s fascia [13]. More superficially, there is areolar dartos or Colles’ fascia 
[13]. Internal pudendal artery which provides main arterial blood supply of penis 
continues as penile artery and it gives bulbar artery branch that gives arterial supply 
to the proximal part [12]. Internal pudendal arteries continue as penile arteries after 
passing the urogenital diaphragm [13]. Penile artery divides into dorsal and caver-
nosal arteries and cavernosal artery provides arterial blood supply to the corpora 
cavernosa with hellicine arteries and also supplies sinusoids with arterioles [12]. 
Besides the cavernosal arteries, penile arteries give dorsal, bulbar and urethral arte-
rial branches [13]. The main veins are superficial and deep dorsal veins of the penis. 
Emissary veins drain into deep dorsal vein [12]. The glans penis drains through the 
superficial dorsal vein and it drains into the left saphenous vein [13]. Spongiosal, 
circumflex and cavernosal veins also take role in venous drainage [12]. Corpus 
spongiosum drains via urethral and circumflex veins that join with deep dorsal 
vein [13].

 Physiology of Erection

Hypothalamus is stimulated with several neurotransmitters during the sexual activ-
ity and dopamine takes an important erectogenic role in this process [14]. Erectile 
tissues, specifically cavernous smooth muscles and arterial, arteriolar walls play key 
role in the process [15]. Erection would be both psychogenically-mediated and 
tactile- mediated [14]. Cavernous nerve activation would result in Nitric Oxide 
release by the Nitric Oxide Synthase (NOS) enzyme and it activates Guanylate 
Cyclase (GC) which results in breakdown of guanosine triphosphate into 3′5’-cyclic 
guanosine monophosphate (cGMP) [14]. Starting with the sexual stimulus, smooth 
muscle relaxation starts, blood flow increases with arterial dilation, blood is trapped 
in the expanded sinusoidal structures, venous outflow decrease with the compres-
sion on venous structures, intracavernous pressure increases and finally an addi-
tional pressure increase is seen with ischiocavernosus muscle contraction as it 
results with rigid erection [15]. With the phophodiesterase subtype 5, cGMP and 
cAMP (cyclic adenosine monophosphate) are hydrolyzed and these lead to vasodi-
lation and smooth muscle relaxation [14].
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 Pathophysiology of Erectile Dysfunction

Endothelial dysfunction takes important role in the pathophysiologic mechanism 
of vascular ED as well as cardiovascular diseases so that they share similar risk 
factors [16]. Erectile tissue defects due to several comorbidities and risk factors 
would result in erectile dysfunction [14]. Arteriogenic ED mainly depends on 
structural changes (oxygen tension decrease in corpus cavernosum), vasoconstruc-
tion (enhanced myogenic tone and increased resistance in vascular structures) and 
endothelium impairments [17]. Cavernosal (venogenic) ED mainly depends on 
veno- occlusive dysfunction due to the presence of large venous structures and 
degenerative or traumatic changes (peyronie’s disease, diabetes, penile frac-
ture) [17].

 Diagnosis

There are several diagnostic tools that can be used in the diagnosis of erectile dys-
function (Table 3.2).

 Medical and Sexual History

The diagnosis and evaluation of ED start with a comprehensive medical, psychoso-
cial and sexual history [14]. Diagnosis is basically depends on patient complaints, 
diagnostic tests and partner reports [7]. Signs and symptoms of possible etiologic 
factors must be assessed in detail [14].

Table 3.2 Diagnostic approaches

Medical and Sexual History 
[7, 14]

Comprehensive Medical, Psychosocial and Sexual history

Questionnaires and 
Diagnostic Tools [1, 16]

International Index of Erectile Function (IIEF-5, IIEF-15), 
Sexual Health Inventory for Men (SHIM), Beck Depression 
Inventory

Physical examination [1] Urogenital examination, Examination for Neurologic system, 
Cardiovascular system, Endocrin system and General 
examination.

Laboratory Tests [1, 16] Blood glucose, Lipid profile, Creatinine, Blood Urea Nitrogen 
(BUN), Electrolytes and Hormonal Profile (Testosterone, 
Follicle-Stimulating Hormone (FSH), Luteinizing Hormone 
(LH), Prolactin (PRL), Catecholamine, Thyroid-Stimulating 
Hormone (TSH), Thyroid Hormones

Specific Diagnostic Tests [1, 
16]

Psychologic Evaluation, Nocturnal Penile Tumescence, Color 
Duplex Doppler Ultrasonography, Injection test, Arteriography, 
Cavernosometry, Cavernosography, Electromyography, 
Pudendal Nerve Evoked Potential, Biopsy
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 Questionnaires and Diagnostic Tools

International Index of Erectile Function (IIEF-5, IIEF-15) and Sexual Health 
Inventory for Men (SHIM) can be used for the evaluation [1, 16]. Beck Depression 
Inventory is used for depressive patients [1]. These questionnaires give detailed 
information about the presence and the severity of sexual dysfunction.

 Physical Examination

Physical examination includes detailed urogenital examination, examination for 
neurologic system, cardiovascular system, endocrin system and general examina-
tion [1]. Primary disorders, sex characteristics, and deformities would be observed. 
Physical examination would reveal primary disorders such as Peyronie’s disease 
(PD), malignant urogenital tumors, prostatic pathologies and also hypogonadism 
signs and symptoms [1].

 Basic Laboratory Tests

Basic laboratory tests (biochemical tests including blood glucose, lipid profile, cre-
atinine, blood urea nitrogen, electrolytes and hormonal profile including testoster-
one, Follicle-Stimulating Hormone (FSH), Luteinizing Hormone (LH), Prolactin 
(PRL), catecholamine, Thyroid-Stimulating Hormone (TSH), thyroid hormones) 
are used for both diagnosis and assessing the severity of ED [16]. Fasting blood 
glucose, lipids and HbA1c must be assessed if they have not been assessed during 
the previous 1 year period and total testosterone must be assessed in early morning 
hours [1].

 Specific Diagnostic Tests

Specific diagnostic tests (psychologic evaluation, nocturnal penile tumescence, 
color duplex doppler ultrasonography, injection test, arteriography, cavernosometry, 
cavernosography, electromyography, pudendal nerve evoked potential, biopsy etc.) 
would be also necessary for selected patients [16]. Nocturnal penile tumescence and 
rigidity (NPTR) test can reveal erectile episodes, tumescence and rigidity and noc-
turnal erection durations [1]. Intracavernous injection test gives information about 
the vascular status and color duplex doppler ultrasonography reveals haemody-
namic condition of penis [1].

 Treatment

Lots of treatment approaches have been reported in the literature and also they are 
effective treatment approaches for erectile dysfunction (Table 3.3).
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 Initial Approach, Lifestyle Modification 
and Psychological Therapy

Treatment of erectile dysfunction basically depends on the etiologic factors. 
Lifestyle changes including weight loss, physical exercises, dietary changes, quit 
smoking and reducing alcohol must be considered in the first line of treatment and 
prevention [18]. Detailed evaluation of the patients can lead the appropriate treat-
ment option. Curable causes must be considered and treated first. Patients with 
psychogenic ED need psychological evaluation and they would receive psycho-
sexual therapy. As the bidirectional relationship between ED and depression has 
been revealed, it is very important to treat depression for getting improvement in 
sexual functions [8]. The choice of antidepressants is also important because they 
can directly affect the sexual response [8]. Selective serotonin reuptake inhibitors 
(SSRI) increase the serotonin levels and this may result in inhibition of sexual 
function [8]. Most of the patients can be treated with treatment options that are not 
cause-specific [1]. Specific treatment options are applied for psychogenic ED, 
post- traumatic arteriogenic subtype and hormonal reasons such as hypogo-
nadism [1].

Table 3.3 Treatment options

Lifestyle modifications [18] Weight loss, Physical exercises, Dietary changes, Smoking 
cessation and reducing Alcohol

Oral phosphodiesterase type 
5 inhibitors (PDE5i) [18–20]

Sildenafil, Tadalafil, Vardenafil and Avanafil

Vacuum erection devices 
(VED) [18, 21]

Negative Pressure results with Erection

Extracorporeal shock wave 
therapy (ESWT) [22–26]

900 shocks at 0.09 mJ/mm2 energy to right and left corpora 
cavernosa and the crura/total number of 3600 shocks per 
session are applied at four sessions

Stem cell therapy (SCT) and 
Platelet-rich plasma 
injection (PRP) [27–29]

Intracavernosal stem cell injection therapy, Platelet-Rich 
Plasma (PRP) injection

Intracavernosal injections 
(ICI) [1, 30, 31]

Diagnosis and Treatment. Alprostadil (PGE1 - Caverject, Edex/
Viridal), Bimix: Papaverine: 7.5–45 mg + Phentolamine: 
0.25–1.5 mg and Trimix: Papaverine: 8–16 mg + Phentolamine: 
0.2–0.4 mg + Alprostadil: 10–20 μg

Intrauretral agents [1, 18] Alprostadil (PGE1) - with permeation enhancer (200 and 
300 μg)/specific formulation (125–1000 μg)-MUSE

Penile prosthesis 
implantation (PPI) [1, 32]

Non-inflatable (Malleable) and Inflatable

Vascular surgery [1, 33] Penile revascularisation
Other options [34–36] Mirabegron, Intracavernous injection of onabotilinum toxin-A, 

Acupuncture
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 Oral Phosphodiesterase Type 5 Inhibitors (PDE5i)

Oral treatment options include phosphodiesterase type 5 (PDE5) inhibitors. PDE5 
specifically target cyclic Guanylate Monophosphate (cGMP) that is generated by 
guanylyl cyclase and mediated by nitric oxide (NO) [19]. Oral PDE5 inhibitors 
include sildenafil, tadalafil, vardenafil and avanafil [18]. PDE5 inhibitors provide 
vasodilatation by blocking the breakdown of cGMP. Patients with low testosterone 
levels and low sexual desire, erectile dysfunction can receive testosterone therapy in 
addition to PDE5 inhibitors. Studies showed the beneficial effect of testosterone 
therapy with PDE5 inhibitors for the patients that did not have effective treatment 
response to PDE5 inhibits alone and did not have a contraindication for testosterone 
therapy [20].

 Vacuum Erection Devices (VED)

Vacuum erection devices (VED) are important options for the patients with DM and 
arteriogenic ED [21]. It is also an alternative treatment option for the patients who 
denied oral therapeutic agents [21]. VED generates negative pressure that collects 
blood in cavernosal structures and results with erection [18].

 Extracorporeal Shock Wave Therapy (ESWT)

Studies have shown the positive effects of extracorporeal shock wave therapy 
(ESWT) in organic ED [22]. 900 shocks at 0.09 mJ/mm2 energy were applied to 
right and left corpora cavernosa and the crura of the penile shaft and total number of 
3600 shocks per session are applied at four sessions [23]. Successful outcomes were 
reported for 80% of the patients and the average 9 points increase in IIEF scores 
were observed in patients [23]. Low-intensity extracorporeal shock wave therapy 
(LI-ESWT) is effective and safe method for rehabilitation of penile traumas and 
deviations [24]. LI-ESWT also improves the response to PDE5 inhibitors among 
the patients that are difficult to treat [25]. Studies also showed the efficacy of ESWT 
in improvement of erectile functions for younger patients with mild vasculogenic 
ED [26].

 Stem Cell Therapy (SCT) and Platelet-Rich Plasma 
Injection (PRP)

Stem cell treatment is an important option with safety and efficacy [27]. 
Intracavernosal stem cell injection therapy is an alternative method for the patients 
that have resistant ED to conventional drugs and the patients with DM [28]. This 
therapy has been found to improve sexual function as well as ultrasonography 
parameters of patients with DM [28]. Platelet-rich plasma (PRP) injection would be 
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performed for the patients with ED and this treatment remains promising, however 
recommendation cannot be made as a standard treatment option because additional 
evidence and literature-based outcomes are needed [29].

 Intracavernosal Injections (ICI)

Intracavernosal injections are both used for diagnosis and treatment in erectile dys-
function [30]. Doppler ultrasonography after injections is an important diagnostic 
tool [30]. According to the guideline recommendations peak systolic velocity (PSV) 
of >30 cm/s, end-diastolic velocity (EDV) of <3 cm/s and resistive index (RI) of 
>0.8 are considered as normal [30]. EDV >5  cm/s and RI <0.75 are defined as 
venous leakage and some authors define PSV between 25–35 cm/s, EDV between 
5–7 cm/s as grey zone [30]. Intracavernous vasoactive drug injection is an alterna-
tive medical therapy for ED.  Intracavernous injection of prostaglandin E1 is an 
effective treatment option that improves rigidity and the duration of erection [31]. 
Alprostadil (Caverject, Edex/Viridal) was the first option approved for ED (5–40 μg) 
[1]. Combination of agents would be also preferred. (Bimix: Papaverine: 
7.5–45  mg  +  Phentolamine: 0.25–1.5  mg and Trimix: Papaverine: 
8–16 mg + Phentolamine: 0.2–0.4 mg + Alprostadil: 10–20 μg).

 Intrauretral Agents

Alprostadil as an exogenous form of prostaglandin E1 (PGE1) could be used as 
intraurethral treatment option [18]. It allows erection by diffusion into corpus cav-
ernosum or via collateral vessels and acts via increase of cyclic Adenosin 
Monophosphate (cAMP) in smooth muscles [18]. The first option is used with per-
meation enhancer that allows alprostadil absorption (200 and 300 μg) [1]. The sec-
ond way is intraurethral insertion of specific formulation (125–1000  μg) with 
medicated pellet (MUSE) [1].

 Penile Prosthesis Implantation (PPI)

Penile prosthesis implantation (PPI) is mainly offered for the patients over 40 years 
that do not respond to oral and intracavernous treatment options or reject these treat-
ments [32]. Penile prostheses are basically divided into two groups as non-inflatable 
(malleable) and inflatable prostheses [32]. Two main surgical approaches are peno-
scrotal and infrapubic [1]. Malleable prostheses were found to be associated with 
less complication rates as the outcomes of the studies in this field [32]. Main peri-
operative complications are urethral perforation, cavernosal crossover, crural perfo-
ration and main postoperative complications are infection, hematoma, bending 
during the sexual intercourse, lower urinary tract symptoms, breakage, concord 
deformity and mechanical failure [32].
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 Vascular Surgery

Some of the patients that are resistant to oral treatment are diagnosed as cavernous 
leakage (CVL) [33]. Studies showed improvement in erectile functions and success-
ful intercourse with embolisation and open surgery for these patients [33]. This 
option would be preferred for the patients at younger ages and patients that did not 
prefer penile prosthesis implantation [33]. Penile revascularisation has 60–70% 
long-term success rates [1].

 Other Options

Studies showed the efficacy of Mirabegron for improvement of sexual function that 
is associated with lower urinary tract symptoms [34].

Intracavernous injection of onabotilinum toxin-A was pointed as an effective 
alternative for refractory ED [35].

Acupuncture can be considered as adjunctive treatment option for especially 
psychogenic ED [36].
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4Ejaculation and Orgasmic Disorders

Emre Altintas  and Murat Gül 

Abstract

Ejaculation is a complex physiological event in which multiple factors play a 
role. It requires a properly functioning central and peripheral nervous system and 
the absence of any anatomical and functional pathology. Pathologies occurring 
in any or more of these parameters cause ejaculation disorder. Ejaculation disor-
ders are examined in a wide range, including premature ejaculation, delayed 
ejaculation, retrograde ejaculation, painful ejaculation, haemospermia, and 
anejaculation.

Although orgasm is often a term used instead of ejaculation, it is a different 
physiological state and is a sense of pleasure that manifests itself with various 
body changes. Although orgasmic disorders are not as common as erectile dys-
function or premature ejaculation in clinical practice, they can cause serious 
sexual problems in men. Orgasmic disorders are mainly examined under anor-
gasmia and postorgasmic illness syndrome. While anorgasmia is primarily evalu-
ated together with delayed ejaculation disease, postorgasmic illness syndrome is 
a different orgasmic disorder.

 Ejaculation Disorders

Men’s sexual cycle consists of four phases: desire, erection, ejaculation (orgasm), 
and resolution. Although orgasm and ejaculation are utilised in the same manner, 
they are complex and physiologically different events [1]. Ejaculation, which marks 
the culmination of sexual intercourse, has two phases involving neurological and 
hormonal pathways [2, 3]. In the emission phase, phasic contractions release 
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seminal fluids from the testicles and accessory sex glands to the posterior urethra. 
The contraction of the pelvic-perineal striated muscles then triggers the expul-
sion phase.

Sensory receptors, afferent pathways, efferent pathways, spinal motor centers, 
and cerebral sensory and motor centers work together to generate the ejaculation 
reflex. They are supported by neurochemical pathways populated by neurotransmit-
ters, primarily dopamine and serotonin, followed by oxytocin, acetylcholine, nor-
epinephrine, GABA, and nitric oxide [4]. Pathological conditions related to the 
ejaculation reflex can result in various ejaculation disorders (Fig. 4.1).

 Premature Ejaculation

 Definition
Though premature ejaculation (PE) is one of the most common sexual dysfunctions 
found in men [5], there is no consensus on its definition [6]. Men and their sexual 
partners have different perceptions on average ejaculation time, which generates 
uncertainty and makes arriving at a standard definition difficult [7].

Although many definitions exist, some standout—in particular, those offered by 
the International Society of Sexual Medicine (ISMM), International Statistical 

E. Altintas and M. Gül



43

Table 4.1 Definition of PE according to different international communities

ICD (11th 
revision, 
2018)

Male early ejaculation is characterized by ejaculation that occurs prior to or 
within a very short duration of the initiation of vaginal penetration or other 
relevant sexual stimulation, with no or little perceived control over ejaculation. 
The pattern of early ejaculation has occurred episodically or persistently over a 
period at least several months, and is associated with clinically significant 
distress [8]

DSM-5 
(APA, 
2013)

Persistent or recurrent pattern of ejaculation occurring during partnered sexual 
activity within approximately 1 min following vaginal penetration and before the 
individual wishes it.
   •  This symptom must have been present for at least 6 months and must be 

experienced on almost all or all (approximately 75–100%) occasions of 
sexual activity,

   • This symptom must cause clinically significant distress in the individual,
   •  This sexual dysfunction is not better explained by a nonsexual mental 

disorder or as a result of severe relationship distress or other important 
stressors and is not attributable to the effects of a substance/medication or 
another medical disorder [9]

ISSM PE (lifelong and acquired) is a male sexual dysfunction characterised by the 
following:
   •  ejaculation that always or nearly always occurs prior to or within about 1 min 

of vaginal penetration (lifelong PE) or a clinically significant and bothersome 
reduction in latency time, often to about 3 min or less (acquired PE);

   • inability to delay ejaculation on all or nearly all vaginal penetrations;
   •  negative personal consequences, such as distress, bother, frustration, and/or 

the avoidance of sexual intimacy [10]

ISMM International Society of Sexual Medicine, ICD International Statistical Classification of 
Disease, DSM Diagnostic and Statistical Manual of Mental Disorders

Classification of Disease (ICD), and Diagnostic and Statistical Manual of Mental 
Disorders (DSM). The various definitions are given in Table 4.1.

The EAU Guidelines accepted ISSM’s definition as the first evidence-based defi-
nition [10]. Unlike previous definitions, ISSM’s definition includes the time crite-
rion. Again, the DSM-5 added the time criterion to their definition and divided PE 
into three: mild PE (30–60 s after coitus), moderate PE (15–30 s after coitus), and 
severe PE (coitus lasting less than 15 s).

In addition to the previous definitions, two more definitions of PE have been 
proposed [11]:

Variable PE: Inconsistent and irregular premature ejaculation, which is consid-
ered a normal variation in sexual performance.

Subjective PE: Subjectively rapid ejaculation during intercourse, with the ejacu-
lation latent time within normal limits (sometimes even longer). It is recommended 
not to consider this condition a disease or symptom.

 Epidemiology
The validity and standardisation problem in identifying PE has made it difficult to 
evaluate its prevalence studies [12, 13]. Especially since the previous epidemiologi-
cal studies were not observational, the biggest and most common problem was the 
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lack of a universally accepted definition while conducting surveys [13]. Moreover, 
during face-to-face interviews, they could not clearly express this problem due to 
the social stamping of men with PE [14].

In a large-scale study conducted in England in 1998, 14% of the patients stated 
that they had PE in the last 3 months and 31% at some point in their lives [15]. Since 
the mean age of the patients was 51, the incidence of erectile dysfunction (ED) was 
also higher. In a study conducted by the National Health and Social Life Survey 
(NHSLS), which included 1410 men (19–59  years), the participants were asked 
whether they “ejaculated too quickly in the past one year” [14]. They could answer 
yes or no. The prevalence of PE for ages 18–29 was 30%; 30–39, 32%; 40–49, 28%; 
and 50–59, 55%. The overall prevalence was high, at 31%, probably due to the 
close-ended question (yes/no).

An internet-based survey (PEPA), where the prevalence of PE for men over 24 
was 22.7%, concluded that PE did not change according to age [16]. Moreover, the 
prevalence was 24% in the USA, 20.3% in Germany, and 20% in Italy. In a study 
conducted in Turkey, the prevalence of lifetime PE was 2.3%, acquired PE 3.9%, 
variable PE 8.5%, and subjective PE 5.1% [17]. Men with lifetime PE do not seek 
treatment as much as those with acquired PE, this may lead to incomplete preva-
lence data. This may also apply to other PE subtypes and it may make it difficult to 
determine PE’s true measure of incidence [17]. The approximately 5% prevalence 
of acquired PE and lifetime PE in the general population is consistent with the epi-
demiological data, according to which approximately 5% of the population has an 
ejaculation time of less than 2 min [7].

 Pathophysiology, Aetiology, and Risk Factors
PE’s pathophysiology is not clearly known, with studies finding the involvement of 
more than one factor [7]. PE’s main aetiological factors were traditionally thought 
to be psychological and sexual experience-related factors [18, 19], but recent stud-
ies have found that somatic and neurobiological factors may also play a role [20]. In 
particular, the definition of different types of PE has made it more important to 
investigate the aetiological factors [21, 22].

Lifelong PE, according to Waldinger’s neurobiological-genetic theory [23], is 
related to the serotoninergic central nervous system mechanisms that regulate the 
ejaculation reflex through the lumbar spinothalamic cells [24]. These mechanisms 
can also be explained by the hypertonic state of sexual behaviour. In addition, dopa-
minergic, oxytocinergic, genetic, and epigenetic factors were found to contribute to 
lifelong PE [24]. Acquired PE may occur due to psychological problems (sexual 
performance anxiety, psychological relationship problems, female sexual dysfunc-
tions, and so on) and/or some comorbid conditions (such as ED, prostatitis, and 
hyperthyroidism) [25–27]. Finally, subjective PE has been suggested to have roots 
in cultural or psychological reasons [6].

While PE was found to be not affected by marriage and marital status, it was 
found to be related to lower educational levels [14, 28]. In addition, the prevalence 
of PE was observed to be higher in black, Hispanic, and Islamic societies [12, 29]. 
PE’s aetiological factors are presented in Table 4.2.
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Table 4.2 Premature Ejaculation Etiological Factors [30]

Psychological 
factors Biological factors

Relationship 
problems

Endocrinopathies Diabetes, Hyperthyroidism

Performance 
anxiety

Neurological Pathologies MS, Peripheral Neuropathy

Early sexual 
experiences

Urological Pathologies ED, Prostatitis

Body dysmorphic 
disorders

Genetic 5-HTLPR gene polymorphism
5-hydroxytryptamine receptor 
dysfunction:

5-HT2C receptor hyposensitivity and/or 
5-HT1A receptor hypersensitivity

Drug-induced Amphetamine, cocaine, and 
dopaminergic drugs

Other pathologies İncreased Penile sensitivity, Chronic 
Renal Disease

5-HTLPR serotonin-transporter-linked promoter region, 5-HT2C 5-hydroxytryptamine 2C, 
5-HT1A 5-hydroxytryptamine 1A, MS multiple sclerosis, ED erectile dysfunction

Table 4.3 Classification of premature ejaculation [30]

Lifelong PE Acquired PE Variable PE Subjective PE
IELT <60–90 s <90–180 s 3–8 min 

(Normal)
3–30 min (Normal or long)

Symptoms Continuous New-onset Inconsistent Subjective perception of PE 
despite normal ejaculation

Etiology Genetic and 
Neurobiological

Medical and/or 
psychological

Normal 
variation

Psychological

Prevalence Low (2.3%) Low (3.9%) High (8.5%) High (5.1%)

 Classification
There is still little consensus on the definition and classification of PE). Currently, it 
is accepted that PE is a broad term that includes many concepts. Previously, PE was 
divided into two, namely, lifelong and acquired PE. A subsequent study has shown 
that men with normal intravaginal ejaculation latency time (IELT) can use medica-
tion to delay ejaculation [31]. As a result, “subjective PE” and “variable PE” types 
of PE were defined [32]. Thus, four different subtypes of PE are documented in the 
literature (Table 4.3).

Lifelong PE: From the first sexual intercourse, ejaculation occurs in a very short 
time in almost every relationship and every woman. Ejaculation can occur intrapor-
tal, anteportal, or during foreplay. Anteportal ejaculation is considered the most 
severe form of PE.

Acquired PE: It is the condition of PE that develops later in individuals who 
have normal ejaculation at a certain period of their life. Most of these patients have 
an organic/psychological pathology that causes this condition.

Subjective PE: It is the condition of complaining of PE despite normal (3–20 min) 
or prolonged ejaculation times. Although it is not an organic pathology, there is a 
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Evaluation of the Patient

SUBJECTIVE PE

VARIABLE PE

•   Onset and duration of PE

•   Psychosocial and medical history

-IELT normal or long

-PE is inconsistent/
normal ejaculation

-IELT<180 sec
-PE is continous/New-onset

PREMATURE EJACULATION

ARE THERE OTHER PATHOLOGIES
THAT CAN CAUSE PE? (ED,

SEXUAL DISORDERS)
YES MANAGE PRIMARY CAUSE

ACQUIRED PELIFELONG PE

NO

•   Physical Examination

•   Intravaginal ejuculatory latency time

Fig. 4.2 Evaluation of PE [34]

misconception of ejaculation time. On the other hand, the late orgasm of the partner 
can also cause this situation.

Variable PE: These patients occasionally complain of PE. This is considered a 
normal variation of sexual performance.

 Diagnosis
The diagnosis of PE is based on the patient’s medical and sexual history [7]. After 
the general medical history of the patients, psychosocial evaluation is also recom-
mended. The use of laboratory tests in routine evaluation is not recommended. 
However, if the clinical picture is accompanied by conditions such as ED or loss of 
libido, hormonal tests such as serum testosterone, prolactin, and thyroid-stimulating 
hormone (TSH) may be requested [33] (Fig. 4.2).
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Table 4.4 Suggested and optional questions for the diagnosis of PE [7]

Recommended questions 
for diagnosis

What is the time between penetration and ejaculation (cumming)?
Can you delay ejaculation?
Do you feel bothered, annoyed, and/or frustrated by your 
premature ejaculation?

Optional questions: When did you first experience premature ejaculation?
Differentiate lifelong and 
acquired PE

Have you experienced premature ejaculation since your first sexual 
experience on every/almost every attempt and with every partner?

Optional questions: Is your erection hard enough to penetrate?
Assess erectile function Do you have difficulty in maintaining your erection until you 

ejaculate during intercourse?
Do you ever rush intercourse to prevent loss of your erection?

Optional questions: How upset is your partner with your premature ejaculation?
Assess relationship 
impact

Does your partner avoid sexual intercourse?
Is your premature ejaculation affecting your overall relationship?

Optional question: Have you received any treatment for your premature ejaculation 
previously?Previous treatment

Optional questions: Do you avoid sexual intercourse because of embarrassment?
Impact on quality of life Do you feel anxious, depressed, or embarrassed because of your 

premature ejaculation?

History
Patients presenting with PE may be shy about explaining their complaints [35]. 
Therefore, they usually expect the doctor to ask their complaints [36]. For diagno-
sis, first of all, the time elapsed between the beginning of sexual intercourse and 
ejaculation, whether the patient can delay ejaculation and whether he feels sad or 
angry due to PE should be questioned. It should also be asked whether PE occurs 
after each sexual experience from the first sexual intercourse. This is important in 
distinguishing between lifelong and acquired PE.

ED can be seen together with PE. In most patients with ED, secondary PE may 
develop due to the anxiety experienced in maintaining an erection [37]. On the other 
hand, some patients may complain of ED even though the primary problem is PE 
(not aware of the expected loss of erection after ejaculation) [38]. Table 4.4 lists the 
questions that should be asked to patients complaining of PE (suggested and optional 
questions) [7].

Physical Examination
Routine physical examination is not mandatory for patients presenting with lifelong 
and acquired PE.  However, some patients can rely on a physical examination. 
Especially in acquired PE, physical examination can be performed to distinguish 
comorbidities (urinary tract and reproductive system infections, Peyronie’s disease, 
endocrine dysfunctions, etc.) and risk factors.

Stopwatch Assessment of Ejaculatory Latency (IELT)
IELT is an objective criterion in diagnosis, but it is not sufficient in itself to define 
PE [39]. Although the measurement of IELT with a stopwatch is used in 
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experimental and clinical studies, it is not routinely recommended [7]. It is not used 
in the routine because it tends to be intrusive and may disrupt sexual pleasure [17]. 
In a few studies, it was determined that the self-reported ejaculation time of the 
patient or his partner was similar to IELT. Therefore, the self-estimated IELT has 
been reported to be sufficient in routine clinical practice [40, 41].

PE Assessment Questionnaires
To standardize the diagnosis of PE, validated questionnaires can also be used in 
clinical practice [42]. Only five comprehensive (with psychometric tests and valida-
tion) questionnaires have been developed to evaluate lifelong and acquired PE in the 
literature [43–47]. Among these, two questionnaires can distinguish between those 
with and without PE, namely, Premature Ejaculation Diagnostic Tool (PEDT) and 
Arabic Index Premature Ejaculation (AIPE) (Table 4.5).

PEDT: The premature ejaculation diagnostic tool (PEDT) consists of a five- 
question questionnaire. A total score of >11 indicates a diagnosis of PE, and a score 
of 9–10 shows a possible diagnosis of PE. A score of <8 shows a low probability of 
PE. Although PEDT is widely used, a low correlation has been reported for the 
diagnosis of PE [48].

AIPE: AIPE is a questionnaire consisting of seven questions. PE severity is clas-
sified as severe (score: 7–13), moderate (score: 14–19), mild-moderate (score: 
20–25), and mild (score: 26–30).

PEP or AIPE is preferred to evaluate lifetime or acquired PE subtypes, especially 
in monitoring response to treatment. Although these questionnaires are helpful for 
us in the clinic, the importance of sexual history is crucial. Although questionnaires 
facilitate the methodology of drug studies related to PE, more cross-cultural valida-
tion is needed [41].

Table 4.5 PE questionnaires assessing lifelong and acquired subtypes

Name Content Advantages Limitations
Premature 
Ejaculation 
Diagnostic Tool 
(PEDT)

Assesses control Screening questionnaire 
with cut off Scores

Frequency Brief and easy to 
administerMinimal stimulation

Distress

İnterpersonal 
difficulty

Arabic Premature 
Ejaculation Index 
(AIPE)

Sexual desire Assesses outcome Lacks norms and 
diagnostic cutoffsHard erections for 

sufficient intercourse
Relatively brief and easy 
to administer

Time to ejaculation Evaluates the subjective 
and clinically relevant 
domains

Control
Satisfaction of the 
patient and partner
Anxiety or 
depression
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Psychiatric Evaluation
Psychiatric evaluation of the patient is essential in the diagnosis of PE. The patient 
should be seen both with his partner and alone. In addition, confidentiality should 
be observed during the interview. When questioning the relationship of the patients 
with their partners, one should not be judgmental and directive. While taking a 
sexual history, generalizing and normalizing may relieve the patient and improve 
the examination process. The patient’s anxiety for PE and problems between part-
ners can be understood by psychiatric evaluation, and thus the patient is referred to 
psychiatric treatment.

 Treatment
Identifying the subtype of PE is the essential step before starting treatment. Along 
with the treatment, it is necessary to understand the expectations of the patient. 
While pharmacotherapy is the first-line treatment in lifelong PE, treating the under-
lying cause (ED, prostatitis, anxiety, hyperthyroidism, etc.) in acquired PE should 
be the first target [7]. Men with lifelong PE are effectively treated with selective 
serotonin reuptake inhibitors (SSRIs) or local anesthetic gels/creams in daily prac-
tice. However, the psychosexual problems of the patient and his partner should also 
be paid attention [7]. SSRIs and topical anesthetics can be used if there is no under-
lying pathology in acquired PE [7]. Patients with variable PE usually do not seek 
treatment because they sometimes ejaculate prematurely. These patients can be edu-
cated about their sporadic PE and may benefit from psychosexual counseling [20, 
49]. The treatment of men with subjective PE with SSRI is controversial because 
they have normal IELT values [49]. These patients should be offered psychotherapy, 
behavioral sex therapy, and couple therapy [49].

Psychological Approach
Although limited, some studies have addressed the psychological factors underlying 
PE. Possible risk factors in PE include anxiety, early sexual experiences, low fre-
quency of sexual intercourse, and relationship problems [34, 50–52]. Among these, 
it is still a controversial issue whether anxiety is the cause or the result of PE [53]. 
Men with PE anticipate failure, have trouble loosening their bodies when sexually 
aroused, and become overly focused on their partner’s body and reactions [54]. In 
addition, these men blame themselves for their dysfunctional sexual response (not 
related to PE) and may ignore it even if they have a positive sexual experience [55]. 
On the other hand, performance anxiety increases in men after each PE [38]. 
Afterwards, the dissatisfaction of the spouses increases, and PE starts to negatively 
affect the quality of life (QoL) of the couplE. This eventually leads couples to seek 
treatment options for PE [55]. Psychosexual interventions (individually or with a 
partner) aim to teach techniques for controlling ejaculation, gaining confidence in 
sexual performance, reducing anxiety, and solving problems between couples [56].

Behavioral Strategies
Behavioral strategies have been proposed based on the hypothesis that men with PE 
cannot delay their increased sense of arousal and control their inevitable ejaculation 
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[18]. Behavioral treatments include stop-start, squeeze, pelvic floor exercises, and 
precoital masturbation.

Semens suggested that an abnormally rapid ejaculation reflex causes PE [57]. 
Based on this, he stated that the stop-start technique acts by changing the neuromus-
cular reflex mechanism of ejaculation [57]. In this technique, the penis is stimulated 
by the partner until the feeling of ejaculation is felt. When the feeling of ejaculation 
emerges, the man stops his partner. He waits until the feeling of ejaculation is gone, 
and then the intercourse is continued. In the squeeze technique, when the man feels 
the urge to ejaculate, his partner squeezes the frenulum of the penis for a few sec-
onds. Once the feeling of ejaculation disappears, PE is delayed. In the literature, a 
62% success rate was reported for the stop-start technique [58], 64% of ejaculation 
control was reported for the squeeze technique [59]. However, it has been reported 
that only one-third of the patients continued their ejaculation control in the third 
year [60].

Pelvic floor muscle (PFM) exercises may also help delay ejaculation. In Kegel 
exercises the patient is advised to stop the urine while urinating or squeeze the rectal 
area to hold the stool. It is recommended to perform these exercises at least three 
times a day and ten times at a time [61]. Another method is masturbation 1–2 h 
before sexual intercourse. This method is used primarily by young men. 
Desensitization occurs in the penis, and ejaculation is delayed after the refractory 
period [62]. Yet another method is to prohibit coitus for a certain period. Thus, per-
formance anxiety can be reduced by enabling the patient and his partner to focus on 
areas of sexual intercourse other than coitus [63]. Regular physical exercise was 
also shown to relieve the symptoms of PE. In a study, PE was not detected in any of 
those who did regular physical activity. In addition, a significant difference was 
found between PEDT scores and IELT in the group that exercised regularly com-
pared to the group with a sedentary lifestyle [64].

In behavioral therapies, it is aimed to increase the awareness of men with respect 
to sexual sensations, reduce anxiety, and focus on sexual intercourse. There are no 
controlled and randomized studies supporting the effectiveness of behavioral treat-
ments. However, these treatments have been observed to provide specific improve-
ment in the short term. Current guidelines recommend using behavioral therapies in 
conjunction with pharmacological treatment in the treatment of PE [65].

Pharmacological Treatment
Due to the complex pathophysiology of PE, many treatment alternatives have been 
proposed. While pharmacotherapy is prominent in lifelong PE, primary pathology 
should be treated first in PE due to secondary causes (prostatitis, ED, urinary tract 
infection) [66–68]. In the treatment of PE, long-acting SSRI, clomipramine, short- 
acting SSRI (dapoxetine), topical anesthetics, tramadol, and phosphodiesterase type 
5 inhibitors (PDE5i) are used [7]. None of the drugs used in the treatment of PE 
have Food and Drug Administration (FDA) approval. Of these, only Dapoxetine and 
prilocaine-lidocaine topical aerosol spray obtained European Medical Agency 
(EMA) approval for the treatment of PE. Other drugs are used off-label. Medicolegal 
problems should be kept in mind in off-label use.
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On-Demand Treatment Options
Topical Anesthetics
In patients with PE, the response threshold to penile sensory stimulation occurs at 
lower levels. The sensory point in the glans penis and penile shaft can be measured 
with a biothesiometer. The sensory response to penile stimulation was found lower in 
patients with PE than in normal individuals by biothesiometer (95% confidence limit 
of perception threshold on the glans penis 0.053–0.062 vs. 0.194–0.259 μ, respec-
tively, p < 0.001) [69]. On the other hand, abnormalities in some reflexes (such as the 
bulbocavernosus reflex response) can affect penile hypersensitivity, leading to PE 
[70]. Based on this, topical anesthetics have been started to be used to treat 
PE. Prilocaine–lidocaine-containing cream (EMLA) was given 30 min before sexual 
intercourse, and approximately 85% of the patients stated that ejaculation control 
was better [71]. In addition, it was observed that IELT in EMLA use patients was 
between 5 and 20 min [71]. In another randomized controlled study, an increase in 
IELT value of approximately five times was observed in men given EMLA compared 
to the placebo group [72]. Aerosol sprays have been observed to be effective in the 
treatment of PE, and the use of aerosol sprays containing prilocaine (50 mg/mL)-
lidocaine (150 mg/mL) in the treatment of PE has been approved by the EMA. In a 
phase II study, it was determined that the use of prilocaine-lidocaine mixture aerosol 
spray in the treatment of PE increased the IELT value by 2.4 times compared to pla-
cebo [73]. In another study, a new prilocaine-lidocaine aerosol spray (PSD502) was 
compared with a placebo in the treatment of lifelong PE. In the group given PSD502, 
the duration of IELT increased significantly more than the placebo (0.56–2.60 vs. 
0.53–0.80 min) [74]. Side effects of topical anesthetics were reported as penile irrita-
tion, vaginal numbness, and penile numbness [72–74]. Although most patients on 
topical anesthetics for the treatment of PE are satisfied, they discontinue topical anes-
thetics after a certain period. Data on the long-term use of these drugs are limited [75].

On-Demand Dapoxetine Treatment
Dapoxetine, the first drug approved by the EMA for the treatment of PE, is a short- 
acting SSRI. Pharmacokinetic studies have shown that dapoxetine is rapidly elimi-
nated from plasma (Tmax 1.3 h), and 95% clearance is achieved within 24 h [76, 77]. 
Owing to these, on-demand dapoxetine has been accepted in the treatment of PE. In 
a phase III study in which 1162 men with PE were included, it was observed that the 
IELTs of those who used 30 and 60  mg of dapoxetine 1–3  h before intercourse 
increased significantly compared to the placebo group. The mean IELT value 
increased in all groups compared to baseline levels (placebo group from 0.9 to 
1.9 min, Dapoxetine 30 mg group from 0.9 to 3.2 min, Dapoxetine 60 mg group 
from 0.9 to 3.5 min). This increase was statistically significant in the dapoxetine 30 
and 60 mg groups compared to placebo (p < 0.001) [78]. Again, a few clinical stud-
ies observed that the use of dapoxetine increased IELT by an average of 3.6–4.5 
times [48, 79]. In addition, these studies reported decreased performance anxiety 
and increased satisfaction [48, 78, 79]. It is known that a significant portion of men 
with PE complain of ED [37]. It was observed that IELT increased 3.5 times after 3 
months of dapoxetine treatment (30 or 60 mg) in patients using PDE5i for ED [80]. 
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The most common side effects related to dapoxetine (seen in 30%) were nausea, 
headache, diarrhea, and dizziness. Although side effects associated are not com-
mon, they are dose-dependent. The drug withdrawal rate is 10% for those using 
60 mg of dapoxetine, while around 4% for those using 30 mg dapoxetine [81]. For 
this reason, the treatment should be started with 30 mg dapoxetine first and if there 
is no adequate response after using at least 6 times, the dose should be increased to 
60 mg [7]. If the treatment is well tolerated but has no response, 60 mg can be 
started. A multicenter observational study reported that dapoxetine has a safer side 
effect profile with respect to mood, neurocognitive, urogenital, and sexual function 
than other SSRIs [82]. Therefore, patients should be informed about potential side 
effects before using dapoxetine. Contrary to long-acting SSRIs, no suicide attempt 
or drug discontinuation syndrome is observed with dapoxetine use [83]. No drug 
interactions have been reported with dapoxetine to date. In a study on the use of 
combined dapoxetine/sildenafil (Dapoxil® TB) in patients with concomitant PE and 
ED, significant increases were observed in both IELT and IIEF scores [84]. 
Therefore, its use is also effective and safe in patients receiving PDE5i therapy [85].

Off-Label Treatments
Daily Treatment of SSRIs and Clomipramine
Ejaculation is a process controlled by the spinal ejaculation center in which both the 
brain and the peripheral nerves take part. Serotonin receptors are specifically 
involved in the ejaculation process. 5-HT1A receptor stimulation facilitates ejacula-
tion, whereas 5-HT1B and 5-HT2C receptors activation delay ejaculation [86]. 
Figure 4.3 shows the mechanism of action of the receptors and the delaying effect 
of ejaculation [87].

Acut SSRI usage
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Desensitization of 5-HT1A and
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Fig. 4.3 Mechanism of action of serotonin receptors on ejaculation
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SSRIs used in the treatment of PE are paroxetine (20–40  mg daily),  
clomipramine (12.5–50  mg), sertraline (25.50 and 100  mg daily), fluoxetine 
(10–60 mg), and citalopram (20–60 mg daily) [88–91]. SSRIs should be started at 
the lowest dose, and dose adjustments should be made over time. Although a 
delay in ejaculation occurs a few days after SSRI intake, 1–3 weeks should pass 
for maximum effect. This activity mostly continues, but in some cases, the activ-
ity may decrease after 6 months due to tachyphylaxis [92]. SSRIs can be used 
before sexual intercourse (3–6 h before) instead of daily. In previous studies con-
ducted, the use of SSRIs before intercourse provides less delay in ejaculation than 
daily use [7, 92].

In a randomized controlled study investigating the efficacy of different types of 
SSRIs on PE, paroxetine was observed as the most potent SSRI that delays ejacula-
tion. The increase in mean IELT was 110 s in the SSRI group versus 20 s in the 
placebo group [93]. According to the increase in IELT, paroxetine was followed by 
fluoxetine, sertraline respectively (p < 0.001, p < 0.001, and p = 0.0017, respec-
tively). While the fluvoxamine group increased the IELT value by an average of 
40 s, an increase of 20 s was observed in the placebo group, and there was no statis-
tically significant difference (p = 0.38) [93]. In a meta-analysis, it was observed that 
paroxetine, sertraline, fluoxetine, clomipramine increased IELT statistically signifi-
cantly compared to placebo (p < 0.001). Mean IELT increase rates were 783% in 
paroxetine, 360% in clomipramine, 313% in sertraline, 295% in fluoxetine, and 
47% in placebo [94]. In a recent Cochrane Database systematic review, including 
8254 patients, demonstrated that those who used SSRIs showed improvement in 
symptoms, satisfaction with sexual intercourse, and control over the perception of 
ejaculation compared to the placebo group [95]. In addition, the mean rate of 
increase in mean IELT was 4.85-fold for citalopram, 1.52 for duloxetine, 2.46 for 
fluoxetine, 0.59 for fluvoxamine, 6.51 for paroxetine, and 2.55 for sertraline 
(p < 0.001) [95]. In a meta-analysis involving 710 patients, it was observed that 
clomipramine increased IELT on average 1.47-fold over placebo (p < 0.001) [96]. 
Clomipramine may be recommended in cases where SSRIs are ineffective or cannot 
be tolerated.

Although the benefits of SSRIs on PE patients were clearly shown, none of the 
currently available SSRIs has been approved by the FDA and EMA for the treat-
ment of PE. For this reason, care should be taken, especially with respect to side 
effects and off-label use. Side effects such as fatigue, drowsiness, nausea, dry 
mouth, sweating, gaining weight, or diarrhea can be seen in the use of SSRIs. While 
these side effects are more common at the beginning of the treatment, they decrease 
over time [92]. Besides, some sexual problems such as decreased libido, ED, and 
anejaculation can also be seen [7]. Long-term side effects include bleeding, pria-
pism, restless genital syndrome, and infertility as a result of impaired sperm motil-
ity [49, 97]. Rarely, neurocognitive side effects (extreme irritability, hypomania) 
can be seen. Therefore, SSRIs should not be given to patients with major depression 
or bipolar disorder. A meta-analysis reported that the use of SSRIs in young people 
with depression and anxiety disorders caused a slight increase in suicidal thoughts 
and attempts [98]. If depressive disorders accompany PE in young patients, caution 
should be taken in the use of SSRIs.
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PDE5Is
Although the therapeutic mechanism of PDE5Is on PE is not clearly understood, 
PDE5Is are thought to delay ejaculation both centrally and peripherally [99]. PDE5s 
cross the blood-brain barrier increase cGMP and NO activity in the medial preoptic 
area. As a result of this effect, the sympathetic tone fired from the central nervous 
system decreases and eventually delayed ejaculation [100]. On the other hand, 
PDE5Is help delay ejaculation by providing relaxation of organs (vas deferens, 
seminal vesicle, prostate, urethra, etc.) involved in the emission phase of ejaculation 
from the peripheral route via cGMP/NO [101].

A randomized placebo-controlled study evaluated the use of sildenafil in men 
with PE.  Although there was no significant increase in IELT, sildenafil use was 
associated with increased sexual satisfaction, decreased anxiety, and reduces refrac-
tory period [102]. In a meta-analysis published in 2020, including 471 patients, a 
significant increase in IELT was observed. It was observed that the IELT value 
increased by an average of 2.6 times in those using PDE5Is, and the sexual satisfac-
tion scale score increased by an average of 2.04 times compared to those using the 
placebo (p < 0.00001 and p = 0.002, respectively) [103]. In some studies, it was 
observed that the combined use of PDE5Is and SSRIs increased the mean IELT 
more than the use of SSRIs and PD5Is alone [104, 105]. The rate of increase in IELT 
was 94% in the SSRI group alone, 61% in the PDE5Is group alone, and 145% in the 
combination therapy group [104]. In the other study, two groups of patients who 
received dapoxetine alone and mirodenafil together with dapoxetine were given 
12 weeks of treatment. The increase in the mean IELT value after the treatment was 
statistically significantly higher in the group receiving combination therapy (3.6 min 
in the dapoxetine group, 6.1  min in the combination group, p  =  0.026) [105]. 
Although PDE5Is are considered first-line therapy for ED, a meta-analysis supports 
the use of PDE5Is in patients with PE [99]. The 2021 European Association of 
Urology (EAU) guidelines “strongly” recommend the use of sildenafil for PE (with-
out ED), either alone or as part of combination therapies [65]. The American 
Urological Association (AUA) [106] and the International Society for Sexual 
Medicine (ISSM) do not recommend the use of PDE5 alone in patients with PE [7]. 
The most reported adverse events related to PDE5 use were flushing, headache, 
fatigue, and indigestion [107, 108].

On-Demand Tramadol Treatment
Tramadol is a centrally acting analgesic and an opioid receptor agonist. It also dif-
fers from other opioids due to its norepinephrine and serotonin reuptake inhibitor 
effect [109]. After oral ingestion, it reaches its maximum concentration in plasma at 
approximately 2 h, and its half-life is approximately 5–7 h [110]. The first study 
showing the efficacy of tramadol on PE was published in 2006 [111]. Men with 
untreated PE with an IELT value below 2 min were given 50 mg of tramadol per 
day. After 8 weeks of treatment, the mean IELT time increased from 19 to 243 s in 
the tramadol group, while it increased from 21 to 34  s in the placebo group 
(p < 0.001) [111]. A randomized placebo-controlled study evaluated patients with 
lifetime PE with an IELT value of less than 2 min. A 2.5-fold increase in IELT was 
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observed in those receiving tramadol 82 mg, and a 2.4-fold increase in those receiv-
ing tramadol 62 mg [112]. In another study, it was found that tramadol (25–89 mg) 
taken 2 h before sexual intercourse increased IELT by an average of 2.77 times 
[113]. A meta-analysis published in 2021 stated that tramadol is an effective drug in 
the treatment of PE (although the available evidence is low or moderate) [114]. Side 
effects such as nausea, vomiting, dizziness, constipation, drowsiness, and dry mouth 
can be seen due to tramadol use [111]. In addition, serotonergic syndrome with 
symptoms such as tachycardia, agitation, and hyperthermia may be observed when 
tramadol is used alone or in combination with SSRIs [115, 116]. Considering the 
risk of addiction and side effects associated with opioids, tramadol may be used 
with caution as third-line therapy in cases where SSRI and clomipramine have been 
ineffective [65].

Emerging Treatment Options for PE
Oral Pharmacological Agents

DA-8031
DA-8031 is a potent SSRI. A few preclinical and phase I studies have been pub-
lished so far on DA-803 [117–119]. A phase II study is still in progress [120]. 
DA-8031 showed high selectivity and specificity for 5-HT receptors while having a 
low affinity with other receptors [117, 118]. In a phase I randomized study, DA-8031 
was divided into seven different groups according to the dose, and 70 healthy sub-
jects were included [121]. In this study, doses ranging from 20 to 80 mg were within 
the safe range. QTc prolongation was observed in 75% of those who used 120 mg 
of DA-8031. All adverse events were mild or moderate in proportion to the dose 
[121]. Nausea and headache due to orthostatic hypotension were the most common 
side effects. More clinical studies are needed to use DA-8031 in the treatment of PE 
with its pharmacokinetic properties and safety.

On-Demand Clomipramine
A few studies have been conducted in recent years on the use of on-demand clomip-
ramine in the treatment of PE. In a phase II study, those who received clomipramine 
15 and 30 mg were compared with the placebo group [122]. Those taking clomip-
ramine had significantly increased IELT values compared to the placebo group. After 
treatment, mean IELT values increased 3.24 ± 3.42 in the 15 mg group, 2.89 ± 1.98 in 
the 30 mg group, and 1.75 ± 0.84 in the placebo group (p = 0.0115). Gastrointestinal 
and psychiatric side effects were more common in the groups receiving, especially 
those taking 30 mg clomipramine (adverse effects 32.35% in the 15 mg clomipramine 
group, 57.57% in the 30 mg clomipramine group, 11.76% in the placebo group) [122]. 
Another study compared those taking 15 mg of clomipramine with those taking a 
placebo. The mean fold increase in IELT after 12 weeks of treatment was significantly 
higher in the 15 mg clomipramine group compared to placebo (mean ± SD 4.40 ± 5.29 
vs. 2.68 ± 2.03, p < 0.05) [123]. Although the efficacy of 15 mg clomipramine has 
been demonstrated in these studies, its use is limited as patients are not included 
according to the PE criteria based on the latest definitions.

4 Ejaculation and Orgasmic Disorders



56

GSK958108
There are two studies on GSK958108, a 5-HT1A receptor antagonist. The results of 
the phase I study have been published previously [124, 125]. In this study, the 
GSK958108 3 and 7 mg groups were compared with the placebo group, and 35 men 
with PE were included. IELT increased by 16% in the 3 mg group compared to the 
placebo group and increased by approximately 56% in the 7 mg group [126]. The 
most frequently reported adverse events were somnolence, headache, and tinnitus. 
Although the results are promising, phase II and phase III studies are needed to 
confirm its efficacy.

Modafinil
Modafinil((2-[(diphenylmethyl)sulfinyl] acetamide)) is a wake-promoting enhancing 
drug used in the treatment of narcolepsy [127]. Although its pharmacokinetic proper-
ties are not fully known, it may delay ejaculation by activating serotoninergic activity 
while inhibiting dopaminergic activity via D2 receptors. In the first study conducted 
on rats, it was observed that modafinil caused a delay in ejaculation compared to pla-
cebo [128]. In a case report in 2016, 100 mg modafinil was given to a man with life-
time PE for 2 weeks. It was observed that the patient’s IELT value increased to 15 min 
after the treatment [129]. In a later study, 55 patients with lifetime PE received 100 mg 
of d-modafinil [130]. After 1 month of treatment, the IELT and PEP of the patients 
were evaluated. Patients reported a modest increase in IELT (24.82  ±  16.10 vs. 
49.82 ± 31.46 s, p = 0.0001), greater satisfaction with sexual intercourse (0.98 ± 0.78 
vs. 1.40 ± 0.85, p = 0.0001), and an anxiety reduction [130]. The most common side 
effect (10.9%) was insomnia. Although modafinil was shown beneficial in the treat-
ment of PE, more clinical studies are needed for its efficacy and safety.

Alpha (α) Blockers
α-1 blockers can cause abnormal ejaculation by providing relaxation in the prostate, 
seminal vesicles, vas deferens, and urethra, which are involved in the emission 
phase of ejaculation [131]. In a study, the effects of different α-1 adrenoreceptor 
antagonists on IELT were compared [132]. Silodosin 4  mg was observed as the 
most effective α-1 adrenoreceptor antagonist with an eightfold increase in 
IELT. There were also significant changes in the PEP and QoL index reported by 
patients in this study. In a randomized controlled trial (RCT) that gave silodosin or 
placebo to patients with PE dissatisfied with dapoxetine, silodosin significantly 
improved IELT [133]. In line with these data, on-demand silodosin is more effective 
in treating PE than other α-1 adrenoreceptor antagonists. The most important side 
effect of silodosin is decreased ejaculation volume, a serious problem for some 
patients. In a prospective study conducted in 2017, the impact of naftopidil and 
silodosin on 26 patients with PE was investigated [134]. The increase in IELT was 
higher in the silodosin group than in the naftopidil group (median IELT; naftopidil 
group 4.1 ± 2.8 min, silodosin group 7.6 ± 5.1 min, p < 0.001), but the decrease in 
semen volume was significantly higher in the silodosin group [134]. For this reason, 
patients who will be started on silodosin should be informed about decreased ejacu-
lation before the treatment.
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Oxytocin Receptor Antagonist
The effect of oxytocin on male sexual health is not clear. It has been suggested in 
previous studies that oxytocin receptor antagonists delay ejaculation by desensitiz-
ing the 5HT1-A receptor [135, 136]. GSK557296, an oxytocin receptor antagonist, 
was given to rats intracerebroventricularly (i.c.v.), intrathecally (i.t.), and intrave-
nously [137]. It was observed that i.c.v. and i.t. administration of GSK557296 to the 
T12-L1 interval delayed ejaculation [137]. Following promising results shown in 
animal studies, epelsiban (GSK557296), an oxytocin antagonist, given 50–150 mg, 
was compared with placebo [138]. However, there was no significant difference in 
IELT durations in the placebo and epelsiban groups in this study. This was attributed 
to the fact that epelsiban could not pass into the central nervous system. IX-01 (cli-
gosiban), another oxytocin receptor antagonist, was used due to its both central and 
peripheral effects. Wayman et al. demonstrated the effect of cligosiban in inhibiting 
ejaculation in rodents [139]. Two phase II studies (PEPIX, PEDRIX) have been 
recently performed on cligosiban [140, 141]. In the PEPIX study, after 4 weeks of 
treatment, the mean increase in IELT was 61 s for cligosiban versus 16.4 s for pla-
cebo (p = 0.0086) [140]. In the PEDRIX study, no statistical difference in IELT 
values (geometric change) was observed between different doses of cligosiban (400, 
800, and 1200 mg) and placebo [141]. The side effect and safety profile of cligosi-
ban were acceptable when compared to placebo. In light of these data, more evi-
dence is needed for oxytocin receptor antagonists to be used routinely in the 
treatment of PE.

Penile Nerve Resection and Pudendal Neuromodulation
Some studies in the literature have suggested selective resection of penile dorsal 
nerves (SRDN) in the treatment of PE.  In an RCT of 101 patients with PE, 40 
patients underwent penile SRDN, while 61 patients were designated as the control 
group (circumcision only) [142]. In the SRDN group, the mean IELT value increased 
significantly compared to the pre-procedure (1.1 ± 0.9 vs. 3.8 ± 3.1 min, p < 0.01). 
In the control group, there was no significant difference in the mean IELT before 
and after the procedure (0.2 ± 0.7 vs. 1.5 ± 1.1 min, p > 0.05) [142]. In another 
study, cryoablation of the dorsal penile nerve was performed under computed 
tomography guidance in 24 patients with PE [143]. While the baseline mean IELT 
was 54.7 ± 7.8 s, the mean IELT was 82.5 ± 87.8 s (p < 0.0001) at 3 months after 
the procedure, and 140.9 ± 83.6 s (p < 0.001) at 1 year [143]. In an RCT performed 
in China, 46 patients with excess foreskin and 96 patients with PE were compared 
for the number of dorsal penile nerve branches. Dorsal nerve branches were found 
to be more and thicker in patients with PE. It was also observed that SRDN increased 
the average IELT value more (257.7 ± 205.7 vs. 49.3 ± 26.1 s, p = 0.02) [144]. The 
EAU, AUA, and ISSM guidelines do not recommend this form of treatment.

Glans Penis Hyaluronic Acid Injection
In hyaluronic acid (HA) injection, it is aimed to decrease the access of stimuli to 
tactile receptors by increasing the volume of the glans penis. Thereupon, a few stud-
ies have been published on HA in the treatment of PE [145, 146]. In an RCT in 

4 Ejaculation and Orgasmic Disorders



58

2019, 30 patients with PE infused with HA and saline into the glans penis were 
evaluated [147]. IELT values of the patients were recorded 1 week, 1 month, 3 
months, 6 months, and 9 months after the procedures, and the AIPE scores were 
noted. After 1 month, the mean IELT increased significantly in the HA group com-
pared to the saline group (two-way repeated ANOVA, p = 0.001). In addition, the 
AIPE scores increased significantly in the HA group compared to the pre-procedure 
(p = 0.002). Although the mean IELT values in the HA group decreased over time, 
they were higher than the baseline level at the end of the ninth month (median IELT 
values; baseline, 1 week, 1 month, 6 months and 9 months after - 34, 44.5, 120.85 
and 45 s, respectively) [147]. Although side effects such as pain at the injection site 
and ecchymosis were noted, no severe side effects were observed. Due to insuffi-
cient studies on HA, it is not routinely used in the treatment of PE today.

Botulinum Toxin-A Injection
Botulinum toxin inhibits the release of acetylcholine from presynaptic receptors 
[148, 149]. In a study on rats, botulinum toxin was injected into the bulbospongio-
sus muscle, and its effect on ejaculation was investigated. A significant delay in 
ejaculation times was observed in rats injected with botulinum toxin without chang-
ing their sexual habits [150]. Following animal studies, a randomized phase II study 
was conducted involving 59 patients with PE.  In the study, bilateral botulinum 
injections (minimum 5 units–maximum 100 units) were applied to the bulbospon-
giosus muscles. After botulinum injection at different doses, the mean IELT value 
increased statistically at each dose compared to placebo [120]. Later, in a study 
conducted in China, patients with primary PE were divided into two groups. While 
botulinum injection was applied to the bulbospongiosus muscle in one group, the 
saline infusion was used in the other group [151]. After 1 month, the IELT values 
and PEP score were significantly found higher in the botulinum group. Although 
botulinum toxin-A has been observed to increase IELT in some studies, this treat-
ment should be considered experimental and should not be recommended for 
patients with PE. Further phase III and IV studies are needed for the efficacy and 
safety of botulinum in the treatment of PE.

Neuromuscular Electrical Stimulation
Pelvic floor muscles (PFMs), especially bulbospongiosus and ischiocavernosus, take 
part in the expulsion phase of the ejaculation process [152]. In one study, PFM reha-
bilitation was applied to 40 patients with lifelong PE. After 3 months of treatment, 
the mean IELT of the patients was found to be statistically significantly higher than 
the baseline values (31.7 ± 14.8 vs. 146.2 ± 38.3 s, p < 0.0001). The authors also 
stated that PFM rehabilitation is more cost-effective than other common treatment 
modalities (SSRIs, PED5Is and topical anesthetics) [153]. The same investigators 
conducted an RCT study involving 40 patients with PE to compare on-demand 
dapoxetine (30 or 60 mg) and PFM rehabilitation. After 12 weeks of treatment, there 
was a significant increase in mean IELT values from baseline in both groups 
(p < 0.0001). However, the mean IELT value increased more in the dapoxetine group 
(199.14 ± 37.26) than in the PFM rehabilitation group (126.2 ± 37.2 s) (p < 0.001) 
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[154]. In 2017, transcutaneous electrical stimulation (TES) applied to the perineal 
region was suggested in the treatment of PE [155]. The aim was to prevent the rhyth-
mic movements of the bulbospongiosus and ischiocavernosus muscles by causing 
them to contract with continuous stimuli [155]. Later, in a study conducted with TES, 
patients were divided into two groups (active vs. sham). In the active TES treatment 
group, the mean masturbation ejaculatory latency time (MELT) prolonged signifi-
cantly than the sham treatment, corresponding to an approximately fourfold increase 
in MELT (311.4 ± 237.14 vs. 124.6 ± 107.02 s, p = 0.0009) [156].

Transcutaneous Posterior Tibial Nerve Stimulation
Transcutaneous posterior tibial nerve stimulation (TPTNS) is a frequently used 
method in pelvic floor physiotherapy. The rationale behind the electrostimulation 
therapy is based on the complex sensorimotor function of the posterior-tibial nerve 
stemming from T4-S3 roots. Therefore TPTNS has been suggested that ejaculation 
may affect the emission (via the sympathetic system) and expulsion (via parasym-
pathetic - somatic ejaculation system) phases. In a phase II study, 11 patients with 
PE were treated with TPTNS three times a week for 3 months. After treatment, the 
mean IELT value increased three times in six patients compared to baseline 
(p = 0.037) [157]. In a study conducted in 2020, 60 patients were divided into two 
groups (30 patients in the TPTNS group, 30 patients in the placebo group) and 
treated once a week for 12 weeks. Compared to the mean IELT values (seconds) at 
baseline, post-treatment mean IELT values increased significantly in both groups 
(Placebo group increased from 37.9 ± 11.81 to 42.5 ± 11.64, p = 0.030 and treat-
ment group increased from 40.4 ± 13.21 to 51.25 ± 10.5, p < 0.001). However, there 
was no significant difference in mean post-treatment IELT values between groups 
(p = 0.532) [158]. Although preliminary results of TPTNS treatment appear good, 
randomized studies with larger samples are needed.

 Future Treatment
Studies are conducted on some plant extracts (Satureja montana, Rhodiola rosea, 
Tribulus terrestris) in the treatment of PE [159–161]. Studies on the neurobiology of 
PE examine the.

antagonism of PIEZO2 proteins, a brain-derived neurotrophic factor [162, 163]. 
In conclusion, there are still uncertainties regarding the definition, pathophysiology, 
and treatment of PE.  Therefore, studies are continuing especially for the treat-
ment of PE.

 Delayed Ejaculation

 Definition
Delayed ejaculation (DE) is a rare ejaculation disorder. DE can be used synony-
mously with anejaculation or anorgasmia. DE can create significant problems for 
both the man and his partner. Definitions of DE according to various international 
disciplines are given in Table 4.6.

4 Ejaculation and Orgasmic Disorders



60

Table 4.6 Definition of DE according to different international communities

DSM- V Almost all or all of the co-sexual activity (75–100%); marked delay or absence of 
ejaculation
Continuing for at least 6 months
A condition in which these symptoms cause significant distress to the individual
(Sexual dysfunction; should not result from severe relationship distress, stress 
factors, or substance/drug use)

SMSNA Inability to ejaculate despite good erection and adequate stimulation
ISSM It is the state of delayed ejaculation even though a man has a full erection due to 

good stimulation

DSM-V Diagnostic and Statistical Manual of Mental Disorders, SMSNA Sexual Medicine Society 
of North America, ISSM International Society of Sexual Medicine

 Epidemiology
The prevalence of DE is uncertain due to the lack of epidemiological studies. In 
some studies in the literature, the prevalence of DE varies between 3% and 11% 
[164–166]. It is stated that the prevalence of DE is related to age and the prevalence 
increases in advanced ages [167]. According to subtypes, 25% of cases with DE 
were primary, and 75% were acquired [165].

 Pathophysiology, Etiology, and Risk Factors
The exact pathophysiology of especially primer DE is not fully elucidated. 
Pathologies in the emission and expulsion phases of ejaculation or the central and 
peripheral nervous systems may cause DE. An underlying cause is usually detected 
in men with secondary PE.

Drugs and psychological and organic pathologies are involved in the etiology of 
DE [168, 169]. Some psychological theories are thought to cause DE [170]. These 
theories are inadequate penile or mental stimulation, masturbation habits, sexual 
desire disorders, or having a psychic conflict [165, 171–173]. Especially psychic 
conflicts fear that ejaculation may harm the partner may arise from anger, fear of 
having children, or strict religious rules [170]. Some men with DE may have idio-
syncratic masturbation [172]. This masturbation situation occurs at the speed, pres-
sure, and intensity determined by the person himself. It is tough to repeat this 
situation in sexual intercourse with a partner. In addition, the person may feel a 
decrease in sexual stimulation due to the difference between the fantasy experi-
enced during masturbation and sexual intercourse, which may result in [165]. 
Sexual performance anxiety may also contribute to DE. This may be due to a lack 
of confidence in satisfying their partner sexually [170]. In addition, this state of 
anxiety can distract the man’s attention from stimuli that increase arousal [174]. 
Other etiological factors that can cause DE are listed in Table 4.7.

 Classification
DE can be primary (present since the person has been sexually active) or acquired. 
On the other hand, it can be seen globally (with all sexual stimulations and all part-
ners) or situational (only with certain sexual stimuli or partners).
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Table 4.7 Etiological causes of delayed ejaculation and anejaculation

Organic Congenital [175]: Mullerian duct cyst, Prune Belly Syndrome, 
Imperforate Anus
Anatomic [176]: TUR-P, Ejaculatory duct obstruction, 
Circumcision
Neurogenic causes [177–179]: Diabetic autonomic 
neuropathy, MS, Spinal cord injury, Radical prostatectomy, 
Para-aortic lymphadenectomy

Infectıve/Inflammation[180]: Urethritis, Genitourinary 
tuberculosis, prostatitis
Endocrine: [25, 26] Hypogonadism, Hypothyroidism, 
Prolactin disorders

Pharmacological [181, 182] Alpha-adrenergic blockers, Antiandrogens, Ganglion blockers, 
SSRI, Alcohol, Antihypertensives (thiazide diuretics)

Psychogenic Relationship distress, cute psychological distress, Psychosexual 
skill deficit, Masturbation style

TUR-P transurethral resection of prostate, MS multiple sclerosis, SSRI selective serotonin reuptake 
inhibitors

 Diagnosis
In evaluating patients with DE, assessing all phases of the male sexual cycle 
(sexual desire, arousal, orgasm, resolution) is necessary. A detailed history (med-
ical and sexual) should be collected, and a physical examination should be per-
formed. The primary/acquired and global/situational distinction of DE should be 
made. In the patient’s medical history, the drugs used, comorbidities, psycho-
logical status, cultural and family structure, and sexual orientation should be 
questioned. Frequency and type of sexual intercourse and IELT should be asked 
in the sexual history. In addition, the relationship between the patient and his 
partner other than sexuality should be questioned. Negative situations such as 
disappointment, avoidance of sexuality, and performance anxiety should be 
asked. To complete the psychological evaluation, a sex therapist can evaluate the 
patient [34]. The bilateral testicles should be examined in detail in the physical 
examination, and the presence of the epididymis and vas deferens should be 
checked. Prostate size, anal sphincter tone, or bulbocavernosus reflex can also be 
evaluated by digital rectal examination (DRM). Total testosterone levels should 
be measured in all patients. If necessary, other hormonal tests and imaging tests 
may be requested (Fig. 4.4).

 Treatment
Although the basic principle in treatment is aimed at the etiological cause, a multi-
disciplinary approach is recommended. It has been shown that psychotherapy, espe-
cially together with medical treatment, increases the effectiveness of treatment [168].

Pharmacotherapy
There is no drug treatment approved for indication in the treatment of DE, but there 
are drugs in clinical use (Table 4.8.)
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Delayed Ejaculation
Anejaculation
Anorgasmia

Do you have an
orgasm?

Never

•Emissions Disorder
•Delayed/Inhibited
Orgasm

•Delayed/Inhibited
Orgasm
•Age-related
degeneration

Is there an
ejaculation?

No

Is there any sperm in the urine
after orgasm?NoAspermi

Yes

Yes Retrograd
Ejaculation

Sometimes Always

Fig. 4.4 Diagnostic algorithm for delayed Ejaculation, anejaculation and anorgasmia [34]

Table 4.8 The mechanism of action, dosage and side effect profile of drugs used in the treat-
ment of DE

Drugs Effect mechanism Usage dose Side effects
Cyproheptadine 
[183, 184]

5-HT and H1 receptor 
antagonist

Before intercourse Nausea, dizziness, 
urinary retention, 
rash, itching

4–12 mg p.o.

Amantadine 
[185, 186]

   –  Central dopamine 
agonist,

5–6 h before 
intercourse

Nausea, dizziness, 
depression, 
hallucination, 
hypotension

   –  Stimulating effect on 
sexual reflexes and 
ejaculation

100–400 mg p.o.

Cabergoline 
[187, 188]

   –  Dopamine-2 receptor 
agonist

twice a week Dizziness, 
drowsiness, anxiety, 
abdominal pain, hot 
flush

   –  Erection and orgasm 
enhancing effect (in 
studies in 
Parkinson’s patients)

0.25–2 mg p.o.

Oxytocin [189, 
190]

   –  Peptide hormone 
(increases 
ejaculation 
frequency and sexual 
desire)

   – 10 min before 
intercourse, 24 IU 
intranasal

Nausea, vomiting, 
headache

   –  Effective in orgasm 
and ejaculation 
processes

   – 10–20 min 
before intercourse, 
24 IU sublingual
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Table 4.8 (continued)

Drugs Effect mechanism Usage dose Side effects
Bupropion [191, 
192]

   –  Dopamine- 
norepinephrine 
reuptake inhibitor

2–3 times a day Palpitations, frequent 
urination, blurred 
vision

   –  It is an the most 
effective drug in the 
treatment of DE 
caused by SSRIs

75 mg p.o.

Buspirone [193] 5-HT1A receptor agonist 2 times a day Dizziness, nausea, 
fatigue, blurred 
vision

5–15 mg p.o.

Yohimbine [194] Herbal alkaloid with 
alpha-2 antagonist effect

3 times a day Nervousness, tremor, 
hyperglycemia, 
urinary retention

5.4 mg p.o.

Betanechol [195] Long-acting muscarinic 
receptor agonist

1–2 h before 
intercourse 20 mg 
p.o.

Abdominal pain, 
nausea, miosis, 
diarrhea

Apomorphine 
[196]

Dopamine receptor agonist 20 min before 
intercourse,

Dyskinesia, 
rhinorrhea, 
hallucination, anxietyEffective in sexual and 

ejaculation dysfunctions in 
patients with Parkinson’s

0.5–1.5 mg 
intranasal

Penile Vibrator Stimulation
In the treatment of penile vibrator stimulation (PVS), it is aimed to induce ejacula-
tion due to stimulation of the afferent nerves. In a previous study, frenulum vibra-
tion stimulation was given to patients with DE at regular intervals for 3–6 months, 
and a success rate of 72% was reported [197]. In another study, it was observed that 
PVS treatment together with medical treatment increased the success in DE [198]. 
Despite these results, studies with a high level of evidence are required to use PVS 
effectively.

Psychotherapy
Concurrent psychotherapy with medical treatment in patients with DE increases the 
effectiveness of treatment and detects other underlying psychopathologies [168]. 
Reducing anxiety, masturbation exercises, and increasing genital stimulation are 
methods used in psychotherapy to treat DE [34]. In addition, the management of the 
patient’s relationship with his partner provides benefits in the treatment [165].

 Anejaculation

 Definition
Anejaculation (AE) is the complete absence of both antegrade and retrograde ejacu-
lation (RE) despite adequate stimulation of the penis. It occurs as a result of the 
failure of semen emission [199].
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 Epidemiology
Since the difference between DE and AE is not clearly defined, epidemiological 
studies are insufficient, and the prevalence of AE is unknown.

 Pathophysiology, Etiology, and Risk Factor
The etiology of AE is similar mainly to DE and RE. The most common etiologic 
causes in patients presenting with AE are retroperitoneal lymph node dissection 
(RPLND) and spinal cord traumas [200]. Postoperative AE may develop in men 
undergoing RPLND (especially when nerve-sparing cannot be performed) for tes-
ticular tumor treatment. After nerve-sparing RPLND, over 80% ejaculation can be 
preserved [201]. A 15% reduction in the ejaculate or AE has been reported in 
patients receiving radiotherapy to the abdominal area for testicular cancer [202]. AE 
can also be seen frequently in patients who have undergone radical prostatectomy, 
abdominoperineal resections for rectal cancer, and medulla spinalis surgery [200]. 
Spinal cord injury causes significant ejaculatory dysfunction [179]. Ejaculation 
problems can be seen in more than 95% of upper motor neuron damage patients. 
Various ejaculation problems (such as RE, AE, and DE) are seen in 1/3 of patients 
with diabetes mellitus [178]. In cases that obstruct the ejaculatory ducts for various 
reasons (such as congenital Mullerian duct cysts, prostatitis, and urogenital tubercu-
losis) AE can be seen.

 Classification
AE is divided into two, namely, orgasmic and anorgasmic. Anorgasmic AE is usu-
ally evaluated as DE and treated similarly.

 Diagnosis
A detailed anamnesis should be taken in the evaluation of patients with AE. A situ-
ational/global distinction of AE and an orgasmic/anorgasmic distinction should be 
made. Underlying etiological causes should be investigated, and neurological exam-
ination should be performed when necessary, in addition to genital examination. If 
RE is suspected, urine analysis should be performed after ejaculation. Prostate mid-
line cysts can be palpated by DRM. Imaging may be performed if obstruction of the 
ejaculatory ducts is suspected (transrectal ultrasound (TRUS) or pelvic magnetic 
resonance imaging (MRI) (Fig. 4.4).

 Treatment
The treatment of AE in which no cause has been determined is performed similarly 
to the treatment of DE. Alpha agonists can be given in the treatment of patients with 
orgasmic AE. In a previous study, ejaculation (antegrade or retrograde) was achieved 
in more than 50% of patients treated with midodrine [203]. PVS is the preferred 
method, especially in T10 or higher spinal cord injury cases. PVS acts on the ejacu-
lation reflex by stimulating the frenulum with vibration [204]. With this method, 
ejaculation is achieved in 81% of patients [205]. Since PVS may cause autonomic 
dysreflexia in lesions above T6, pre-procedure administration of 10–30 mg of nife-
dipine makes the procedure safe [206]. In cases where PVS fails, electro-ejaculation 
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with a rectal probe can be applied to obtain sperm [207]. With the rectal probe, 
ejaculation is stimulated by a direct effect on the seminal vesicles and vas deferens 
nerves. The procedure is performed under general anesthesia, and the bladder 
should be emptied before the procedure. With this technique, ejaculation is achieved 
in more than 90% of patients [208]. Ejaculation can also be retrograde. Apart from 
these methods, surgical methods of obtaining sperm can be used according to the 
couple’s wish for a child.

 Painful Ejaculation

 Definition
Painful ejaculation is a condition that can range from mild discomfort to severe pain 
during or after the patient’s ejaculation. Painful ejaculation is also called disejacula-
tion, dysorgasmia, or orgasmalgia [209]. Pain may be felt in the penis, scrotum, and 
perineum. The duration of the pain can vary from a few seconds to a few days.

 Epidemiology
Painful ejaculation is a symptom that patients do not often report. It can be an iso-
lated symptom or seen together with lower urinary system symptoms. In 2003, 
12,815 men aged 50–80 years were surveyed about lower urinary tract symptoms., 
It was found that 6.7% of the participants complained of painful ejaculation [210]. 
In a study involving 2000 sexually active men, 25.9% reported discomfort during 
ejaculation. In epidemiological studies, it is stated that painful ejaculation is seen at 
rates ranging from 1.9% to 12% [209, 211].

 Pathophysiology, Etiology, and Risk Factors
Painful ejaculation may be idiopathic or may be due to multiple causes. Common 
causes include infectious diseases of the urinary system such as orchitis, epididymi-
tis, prostatitis, and urethritis [212]. Patients with BPH were observed to have more 
painful ejaculation symptoms than the normal population (without BPH) [213]. 
Again, after radical prostatectomy, painful orgasm was found in 9–33% of patients 
[2, 214]. It may cause painful ejaculation in cases of ejaculatory duct obstruction 
(such as seminal vesicle stones, midline prostate cysts, and seminal vesiculitis) 
[215, 216]. Painful ejaculation can be seen due to ejaculatory duct obstruction in 
Zinner syndrome [217]. Painful ejaculation can also be seen in chronic pelvic pain 
syndrome and after pelvic radiation, vasectomy surgery, inflammation in the vas 
deferens due to the use of mesh in inguinal hernia repair, and mercury toxicity 
[218–220]. Painful ejaculation has been reported from time to time using antide-
pressant drugs (such as imipramine, clomipramine, amoxapine, fluoxetine, and ven-
lafaxine) [221].

 Diagnosis
Detailed history and physical examination are essential in the diagnosis of painful 
ejaculation. The urogenital system should be evaluated in detail in the physical 
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examination, and a DRM should be performed for the prostate. Depending on the 
underlying cause, laboratory tests (such as prostate-specific antigen (PSA), urinaly-
sis, and urine culture) may be requested. TRUS and pelvic MRI may be ordered for 
pathologies that may cause possible ejaculatory duct obstruction. Cystoscopy can 
be performed in cases with suspected urethral stricture [209].

 Treatment
In treating painful ejaculation, the treatment is planned according to the primary 
cause. If the painful ejaculation develops due to infectious-inflammatory reasons, 
antibiotics and anti-inflammatory drugs are given together. Painful ejaculation due 
to radical prostatectomy or BPH is treated with alpha-blockers. Behavioral treat-
ments, pelvic floor exercises, and drugs such as opioids can be given in cases where 
an underlying cause cannot be determined [222, 223].

Surgical methods can be used for seminal vesicle-related pain (such as transure-
thral seminal vesiculoscopy and ejaculatory duct resection). In cases of pain (due to 
possible fibrosis) after inguinal hernia repair, the surrounding of the vas deferens 
and the ilioinguinal nerve can be dissected [224].

 Retrograde Ejaculation

 Definition
RE is the condition in which the semen goes retrogradely into the bladder instead of 
being ejected from the penile urethra. As a result, partial or complete antegrade 
ejaculation does not occur. In RE, the sensation of orgasm may be reduced or 
normal [2].

 Epidemiology
As the incidence of RE varies in different patient populations, it is difficult to deter-
mine the true incidence. RE occurs due to resections starting from the bladder neck 
and extending to the verumontanum, especially during prostate resection. While 
53–75% of RE is seen in patients who underwent transurethral resection of the 
prostate, it is seen at a rate of 5–45% in patients who underwent transurethral pros-
tate incision [225, 226]. After the newly introduced holmium laser prostate enucle-
ation method, RE is seen at a rate of 54–75% [176]. In a study conducted with 
infertile couples, the incidence of RE was between 0.3% and 2% among male- 
induced infertility causes [227]. In a prospective study conducted on patients with 
diabetes, 34.6% of the patients showed RE [228]. A detailed list of etiological fac-
tors causing RE is given in Table 4.9.

 Pathophysiology, Etiology, and Risk Factors
The ejaculation reflex consists of the synchronous operation of the emission, expul-
sion, and orgasm phases. The emission phase is when the sympathetic nervous sys-
tem is responsible (T10-L2), and the spermatozoa merge with the seminal fluid and 
pass into the posterior urethra. In the expulsion phase, adrenoreceptors in the 
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Table 4.9 Etiology of retrograde ejaculation

Neurogenic Spinal cor injury
Multiple sclerosis
Autonomic neuropathy
Parkinson’s disease
Diabetes Mellitus
Retroperitoneal lymphadenectomy, 
sympathectomy
Cauda equina lesions

Urethral Urethral stricture
Ectopic ureterocele
Urethral valves or verumontaneum hyperplasia

Pharmacological Antihypertensives, thiazide diuretics
Alfa-1-adrenoceptor antagonist
Antipsychotics

Endocrine Hypogonadism
Hyperprolactinaemia
Hypothyroidism

Bladder neck incompetence Congenital defects/dysfunction of hemitrigone
Bladder neck resection
Prostatectomy

bladder neck are stimulated by sympathetic nerves, and the bladder neck is closed, 
preventing the passage of semen into the retrograde bladder. Then, PFMs contract, 
and expulsion occurs through the pudendal plexus (S2–S4) and parasympathetic 
nervous system. During the orgasm phase, increased pressure in the posterior ure-
thra and contraction of the accessory glands stimulate sensory receptors in the veru-
montanum. As a result, an orgasm response occurs through the central nervous 
system [1]. In RE, the emission phase continues physiologically, but the bladder 
neck tone required for the initiation of the ejection phase cannot be achieved. As a 
result, the semen cannot be expelled from the urethra and is directed toward the 
bladder [229].

 Diagnosis
In the diagnosis of RE, anamnesis, history, physical examination, and laboratory 
tests are evaluated together. Men with RE often complain of reduced semen or no 
semen at all. Orgasm may be normal or decreased. Patients usually state that they 
have cloudy urine after ejaculation. Some patients apply with the complaint of infer-
tility (primary or secondary) [34]. Physical examination is usually normal in men 
with RE.  However, the bilateral testes, epididymis, and vas deferens should be 
examined in detail. In addition, DRM should be performed except for young men. 
In prostate size consistency, the anal tone should be checked with DRM.

The reference range of semen volume according to the World Health Organization 
is 1.4–1.7 mL. The absence of ejaculate is defined as “aspermia,” whereas an ejacu-
late below 1.4 mL is defined as “hypospermia” [230]. In these two cases, RE or 
ejaculatory duct obstruction should be considered [34].
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The definitive diagnosis of RE is made by the first urinalysis after masturbation 
or postcoital intercourse. The presence of spermatozoa in the first urine sample sug-
gests RE. On the other hand, the presence of azoospermia/oligospermia in semen 
analysis, low viscosity, low fructose, and pH values suggest ejaculatory duct 
obstruction. In some studies, 10–15 spermatozoa in the postcoital first urine sample 
at 400× magnification are considered sufficient for the diagnosis of RE, whereas in 
other studies, more than one million spermatozoa in the urine sample are considered 
correct for the diagnosis of RE [231].

 Treatment

Pharmacological Treatment
Drug therapy is the primary treatment for RE. The most commonly used drugs are 
sympathomimetic agents [232]. Sympathomimetics increase noradrenaline secre-
tion, activate adrenergic receptors (alpha and beta), and provide antegrade ejacula-
tion as a result of closing the bladder neck. Synephrine, pseudoephedrine, ephedrine, 
and phenylpropanolamine are commonly used sympathomimetic drugs [233]. In a 
previous review, the success rate of sympathomimetic drugs in providing antegrade 
ejaculation was 28% [234]. The most common side effects are dryness of the muco-
sal membranes and hypertension [235]. Most of the studies showing the efficacy of 
sympathomimetics in treating RE have small samples and generally consist of case 
reports [236]. Today’s most common sympathomimetic use is 60–120 mg orally 
administered pseudoephedrine 1–2 h before sexual intercourse [237]. Imipramine is 
a tricyclic antidepressant and has both alpha-adrenergic and anticholinergic effects. 
It has been reported that imipramine (25 and 50 mg) provides antegrade ejaculation 
in patients with type 2 diabetes and patients undergoing RPLND for testicular 
tumors [238, 239]. In a study conducted in Japan, it was reported that amoxapine, a 
second-generation tricyclic antidepressant, is also beneficial in the treatment of RE 
[240]. Sympathomimetic drugs with imipramine or brompheniramine combination 
of anticholinergic drugs, increases the success of RE treatment [234].

Surgical Treatment
Abram performed bladder neck reconstruction in two patients who developed RE 
after surgery, and antegrade ejaculation was provided [241]. Bladder neck recon-
struction, which was later used in urinary incontinence, was performed in five 
patients with RE.  Antegrade ejaculation was achieved in four of these patients 
[242]. It was observed that ejaculation returned to normal in a case with RE, who 
was injected with collagen into the bladder neck [243]. Although surgical proce-
dures have been tried to treat RE, studies with large case series are not available. 
Therefore, there is no accepted surgical treatment for RE.

Approach to Infertility
Although RE causes many problems in patients, the most important problem of 
patients who want to have children is infertility. Apart from routine sperm retrieval 
methods, there are several different sperm retrieval methods for managing infertility 
in patients with RE.
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Centrifugation and Resuspension
Patients with RE are primarily given a few recommendations for dilution of urine. 
Giving sodium bicarbonate or increasing fluid intake is some of these suggestions. 
As a result, a better environment is provided for the sperm. Then, a urine sample is 
collected from the patient after orgasm. Urine can be collected spontaneously after 
voiding or by catheter. The collected urine sample is centrifuged and suspended in 
heterogeneous liquids such as bovine albumin and human serum albumin. The 
obtained sperm can then be used in assisted reproductive techniques. In a systematic 
review, a pregnancy rate of 15% was reported as a result of this method [234].

Hotchkiss (or Modified Hotchkiss) Method
In this method, the bladder is first emptied with a catheter, and washed with 
ringer lactate. A small amount of ringer lactate is then introduced into the blad-
der. After this procedure, the patient is asked to ejaculate. After ejaculation, the 
contents of the bladder are removed by a catheter or spontaneous voiding. 
Subsequently, spermatozoa are used in assisted reproductive techniques [244]. 
Modified techniques were defined by changing the suspension fluids used in this 
technique. In studies conducted with the Hotchkiss method, a pregnancy rate of 
24% was achieved [234].

Ejaculation on a Full Bladder
There are only a few studies on this method [245, 246]. The patient is encouraged 
to ejaculate with a full bladder in this method. After ejaculation, the semen is placed 
in Baker’s tampon. This ingredient is then used in assisted reproductive techniques. 
In a previous study, which included five patients in total, pregnancy was reported in 
three patients [234].

 Hemospermia

 Definition
Hemospermia is the presence of blood in the ejaculate. Although it mainly occurs 
due to benign causes, it should be kept in mind that serious pathologies can cause 
hemospermia [65, 247].

 Epidemiology
Hemospermia can be seen in all age groups. In previous studies, hemospermia was 
found at a rate of 1–1.5% among urological pathologies [247, 248]. In a study con-
ducted on patients presenting with hemospermia, the risk of genitourinary malig-
nancy was found to be approximately 3.5% [249]. In another study in which 26,600 
men were screened for prostate cancer, prostate cancer was diagnosed in 19 (13.7%) 
out of 139 men who reported hemospermia [250]. In a study in which the patients 
presented with hemospermia were included, the rate of urinary tract infection was 
high in patients younger than 40 years old, whereas the rate of stone disease and 
malignancy was high in the group over 40 years old. In addition, no underlying 
pathology was detected in 81% of the patients [247].
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Table 4.10 Possible causes of hemospermia

Category Causes
Congenital Seminal vesicle (SV) or ejaculatory duct cysts
Inflammatory Urethritis, prostatitis, epididymitis, tuberculosis, CMV, HIV, Schistosomiasis, 

hydatid, condyloma of urethra and meatus, urinary tract infections
Obstruction Prostatic, SV and ejaculatory duct calculi, post-inflammatory, seminal vesicle 

diverticula/cyst, urethral stricture, utricle cyst, BPH
Tumors Prostate, bladder, SV, urethra, testis, epididymis, melanoma
Vascular Prostatic varices, prostatic telangiectasia, haemangioma, posterior urethral 

veins, excessive sex or masturbation
Trauma/
iatrogenic

Perineum, testis, instrumentation, post-haemorrhoid injection, prostate biopsy, 
vaso-venous fistula

Systemic Hypertension, haemophilia, purpura, scurvy, bleeding disorders, chronic liver 
disease, renovascular disease, leukaemia, lymphoma, cirrhosis, amyloidosis

 Pathophysiology, Etiology, and Risk Factors
Multiple factors can cause hemospermia. These factors can be categorized as con-
genital, inflammatory, obstruction, trauma, malignancy, and systemic causes. 
Detailed possible causes of hemospermia are given in Table 4.10.

 Diagnosis
Clinical history should be collected in detail in the evaluation of hemospermia. Both 
symptom-specific and systemic evaluations should be performed. First of all, a dis-
tinction should be made between hemospermia and pseudohemospermia. 
Pseudohemospermia develops during coitus due to vaginal bleeding or secondary to 
hematuria. To distinguish this, the patient empties into the condom, and the absence 
of blood in the semen makes the diagnosis of pseudohemospermia [251]. Rarely, in 
cases where malignant melanoma invades the genitourinary system, melanospermia 
may occur, and the diagnosis is made by demonstrating melanoma in the semen [252].

It has been reported that some sexually transmitted microorganisms cause hemo-
spermia (herpes simplex virus, Chlamydia trachomatis, Enterococcus faecalis, 
Ureaplasma urealyticum, and cytomegalovirus) [253]. Travel history should also be 
questioned, especially where schistosomiasis and tuberculosis are endemic [253]. 
Although causal links have not been proven yet, many systemic conditions are asso-
ciated with hemospermia. Hemospermia may be seen in patients with uncontrolled 
hypertension [254]. Blood in the ejaculate may be seen in bleeding diatheses such 
as hemophilia and Von Willebrand’s disease [255]. Similarly, severe liver diseases 
in which coagulation factors are insufficiently synthesized may accompany hemo-
spermia [256]. Detailed physical examination is important in patients with hemo-
spermia. Abdominal examination should be done for mass or organomegaly. The 
perineal and genital examination should be done in detail. The urethral meatus 
should be examined for the presence of trauma, condylomas, and mass pathologies. 
The testicular examination is important because hemospermia can be seen in tes-
ticular tumors. In addition, a detailed examination of the testis and epididymis can 
help reveal inflammatory pathologies such as tuberculosis. Possible prostate 
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pathologies can be detected by rectal examination. Especially in elderly patients, 
the detection of hardness or nodule along with hemospermia in the rectal examina-
tion may be a sign of prostate cancer [257].

Although there is no consensus with respect to the first tests to be requested in 
the diagnosis, urinalysis should be requested in addition to the urine culture. Semen 
analysis should be performed in cases with suspected tuberculosis or schistosomia-
sis. Urine, blood, and necessary samples should be collected for sexually transmit-
ted diseases [258]. PSA should be checked for patients over the age of 40. If a 
systemic disease is present, whole blood, liver function tests, and coagulation 
parameters should be checked. If further investigation is required, the patient’s risk 
factors should be decided [250]. TRUS or MRI can be used to evaluate pathologies 
such as stone or tumor in the prostate, seminal vesicle, vas deferens, or ejaculatory 
ducts. TRUS is primarily preferred for imaging. If pathology is detected during 
TRUS, it also provides the possibility of biopsy simultaneously [259]. The use of 
MRI has been increasing recently. In addition to structural pathologies, MRI shows 
prostatic middle or paramedian cysts in detail and is useful in making surgical deci-
sions [260].

In persistent or unresponsive hemospermia, the lower urinary tract may need to 
be evaluated with cystoscopy. With the advancement of technology, the ejaculatory 
duct and seminal vesicles can be directly visualized through optics. In a previous 
study, 106 patients with recurrent hemospermia were evaluated by TRUS and semi-
nal vesiculoscopy, and 87% of the patients were diagnosed with these methods. The 
diagnostic rate of seminal vesiculoscopy was found to be higher than that of 
TRUS [261].

In a study published in 2021, 283 patients were grouped according to the 
Charlson Comorbidity Index and EAU guidelines [262]. According to the EAU 
guidelines, approximately 90% of patients were high-risk for hemospermia. 
However, there was no significant difference between the low risk and high-risk 
groups, except for hypertension and PSA value. A new hemospermia risk model 
was created using all of the data. As a result of the study, it was seen that the EAU 
hemospermia risk classification may be insufficient and that the hemospermia cases 
that are not high-risk but can go away spontaneously are considered high-risk. 
Therefore, the authors stated that a new risk classification would be more accurate 
in cases with hemospermia [262].

 Treatment
The main goal of treatment is to exclude serious pathologies such as prostate or 
bladder cancer and to treat other underlying causes. With respect to treatment man-
agement, patients are classified as low or high-risk [263, 264]. The conservative 
approach is the primary treatment in patients with low risk. Symptomatic treatment 
can be given to these patients when necessary [265]. Detailed examinations should 
be performed in the high-risk patient group, and necessary treatment should be 
planned. The management algorithm for hemospermia is given in Fig.  4.5 [263, 
264, 266].

4 Ejaculation and Orgasmic Disorders



72

Presentation of haemospermia

Low risk High risk

History and detailed physical examination
Blood pressure
Urinalysis
Urine culture
Complete blood count
Serum coagulation assessment
Serum chemistry panel
Semen analysis
STI screening
Condom test

Men < 40 years old, isolated
haemospermia, and no other
symptoms or signs of disease

Men 40 years old or man of any 
age with persistent haemospermia, 
or haemospermia associated with
symptoms or signs of disease

Cure the aetiology that can be
identified with routine clinical
evaluation (antibiotics, anti-
inflammatory drugs, etc.)
TRUS, pelvic MRI
Prostate cancer screening with PSA
and DRE (in men 40 years old)
Rule out testicular tumour by US (in
men <40 years old)
Cystourethroscopy ± biopsy

Conservative treatment and
watchful waiting

Reassure the patient
Recurrence

Fig. 4.5 Management algorithm for haemospermia [249, 263, 264, 266]

Appropriate antibiotic therapy is given in cases of infection (urogenital infection 
or sexually transmitted infections). When a vascular pathology is detected, seminal 
vesicle and prostate cysts can be aspirated transurethrally while fulgarization is per-
formed [248]. Resection can be performed in ejaculatory duct obstruction [267]. In 
cases of hemospermia due to systemic diseases, the primary target in treatment is 
the underlying pathology [264]. In a previous study conducted on 60 patients with 
idiopathic hemospermia, finasteride was found to be more successful than a pla-
cebo [268].

E. Altintas and M. Gül



73

 Orgasmic Disorders

Orgasm is a neurobiological process involving a complex series of events and the 
neurophysiological mechanism of orgasm has not been demonstrated [269]. Orgasm 
occurs due to the collective work of the spinal cord ejaculation center, central ner-
vous system, parasympathetic-sympathetic pathways, pelvic nerves, and muscles 
[270–272]. As a result of examining the centers in the brain with PET in the pres-
ence of sexual stimuli, the most intense activity during orgasm was detected in the 
ventral tegmental region of the mesencephalon [273]. Apart from this region, many 
areas of the brain are associated with orgasm (such as lateral putamen, subparafas-
cicular nucleus, cerebellum, Brodmann areas 18, 21, and 23).

In men, orgasm and ejaculation are often simultaneous. However, in some cases, 
ejaculation may not be accompanied by orgasm. Orgasmic disturbances are not as 
common as ED and PE. The absence of orgasm is often associated with DE, and 
etiological factors, clinical presentation, and treatment approaches are similar. 
Therefore, orgasmic disorders should be evaluated together with DE.

 Anorgasmia

 Definition
Anorgasmia is the absence of the sensation of orgasm. It appears as a situation inde-
pendent of whether there is ejaculation or not.

 Epidemiology
Since anorgasmia is a rare condition, it is difficult to determine the true prevalence. 
It mostly co-occurs with DE, and the prevalence of DE is around 3% in studies in 
the literature [166, 274, 275]. According to DSM-5, it has been reported that only 
25% of men reach orgasm during all sexual intercourse [9]. In addition, men over 
the age of 80 have twice as many orgasm-related complaints as men under 60 [9]. A 
few studies have reported the prevalence of primary anorgasmia to be 1.5 per 1000 
and the prevalence of secondary anorgasmia to be 2–4 per 1000 [276, 277].

 Pathophysiology, Etiology and Risk Factors
Since anorgasmia is often seen with DE and is considered a symptom of DE, risk 
factors are considered the same as DE. Anorgasmia usually develops secondary to 
antipsychotic, antidepressant, or anticonvulsant drugs used in psychiatric disorders 
[278]. In addition, such as anxiety, fear, obesity, drug use, testosterone deficiency 
and hypothyroidism may cause anorgasmia [198, 279]. As a result of peculiar mas-
turbation techniques (idiosyncratic masturbation) of some men, penile sensitivity 
decreases. To increase this diminishing feeling, they increase the strength of mastur-
bation and as a result, a vicious cycle begins. During sexual intercourse with the 
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partner, it is difficult to reach orgasm and, penile stimulation decreases. In this case, 
hyperstimulation occurs and anorgasmia may develop [34, 165].

Spinal cord trauma and surgical procedures (such as radical prostatectomy) that 
cause penile hypoesthesia or penile sensory loss, which increases with aging, may 
cause anorgasmia [198, 280].

 Classification
Primary anorgasmia: Anorgasmia that continues continuously from the first sexual 
intercourse.

Secondary anorgasmia: It is the state of having an orgasm in the previous sexual 
intercourse but not having an orgasm in the following sexual intercourse [281].

 Diagnosis
First of all, taking a good medical and psychosexual history is essential for diagno-
sis. Drug use (especially psychiatric drugs such as SSRIs) should be questioned. 
Comorbid conditions that may cause loss of penile sensation, such as DM, should 
be revealed. In cases where penile sensory loss is suspected, biothesiometry and 
pudendal somatosensory evoked potentials (SSEP) may be useful for diagnosis. 
Endocrine pathologies (hypothyroidism, hyperprolactinemia, testosterone defi-
ciency) should be questioned. Laboratory tests may be requested in cases where 
endocrinopathy is suspected. If the patient masturbates, the frequency and type of 
masturbation should be asked. Relationship status and satisfaction, problems with 
his partner, external stress factors are psychologically important. It should be ques-
tioned when anorgasmia begins. Thus, the distinction between primary and second-
ary anorgasmia can be clarified.

 Treatment

Psychosexual Counseling
If there is no organic pathology causing anorgasmia, psychotherapy with the partner 
may be beneficial. Psychotherapy techniques such as masturbation training, changes 
in arousal methods, reducing sexual anxiety, and increasing genital stimulation can 
be used [170, 186].

Pharmacotherapy
Buspirone (150 mg/day) has been tried and found beneficial in men with life-long 
anorgasmia reported [282]. Cyproheptadine, an antihistamine that increases brain 
serotonin levels,- has been used in some studies to treat anorgasmia [184, 191]. 
Again, amantadine was tried in anorgasmia (100–200  mg 5–6  h before sexual 
intercourse) caused by SSRIs and observed to stimulate ejaculation [283]. In a 
study with yohimbine, an alpha-2 adrenergic receptor blocker, where 29 patients 
were included due to infertility or orgasmic dysfunction, approximately half of 
the patients reached orgasm after using yohimbine [194]. In a case report on oxy-
tocin, intranasal oxytocin in anorgasmic man has been proven to be success-
ful [190].
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To date, there is no FDA-approved drug for anorgasmia. The effects of these 
drugs have been tested on a small number of patients. Large-batch cohort studies are 
needed for pharmacotherapy in anorgasmia.

Other Treatment Methods
Cabergoline is effective in treating both ED and sexual dysfunction in hyperprolac-
tinemia [187]. It has been observed that the replacement of testosterone increases 
orgasm in cases of testosterone deficiency [284]. When these treatment methods 
fail, penile vibrator stimulation, electro-ejaculation or (m)TESE may be preferred to 
obtain sperm in patients with anorgasmia [198].

If there is no organic pathology causing anorgasmia, psychotherapy with the 
partner may be beneficial. Psychotherapy techniques such as masturbation training, 
changes in arousal methods, reducing sexual anxiety, and increasing genital stimu-
lation can be used [170, 186].

 Postorgasmic Illness Syndrome (POIS)

Post-orgasmic illness syndrome (POIS) is characterized by extreme tiredness, 
weakness, fever or sweating, mood disturbances, incoherent speech, memory disor-
ders, nasal congestion, and itchy eyes, which develop during orgasm or within a few 
hours after orgasm. It was first described in 2002 by Waldinger et al. [285]. Although 
POIS is a scarce condition, it seriously affects the quality of life. Due to its rarity, 
little is known about the etiology and epidemiology.

Symptoms occur in almost all ejaculation episodes. These symptoms disappear 
spontaneously in an average of 2–7 days. In a study of 45 men with POIS, it was 
observed that 87% of the patients had onset of POIS symptoms within 30 min after 
ejaculation [286]. Waldinger et al. stated that there was an atopic structure in 58% 
of the cases and the skin pick test performed with the men’s own semen were posi-
tive in 88%. Therefore, type 1 hypersensitivity reaction was postulated as the rea-
son of POIS [287]. Changes similar to opioid withdrawal in the brain and 
irregularities in cytokine and chemokine response have also been suggested in the 
etiology [288].

Although there is no definitive treatment for POIS, SSRIs, antihistamines, and 
benzodiazepines are used in the treatment. Waldinger et al. reported that they treated 
two patients with POIS by subcutaneous injection of autologous semen (prolonged 
hyposensitization). In the study, it was reported that the treatment success decreased 
over time [287].
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Abstract

Andrological emergencies are conditions that require rapid medical or surgical 
intervention. Although some may be more frequent, such as testicular torsion, 
which requires emergent intervention to preserve gonad function, most of them 
have a much lower incidence. Some urgent pathologies are managed with con-
servative medical treatment, such as penile contusions or Mondor’s disease, 
while others require minor surgical interventions that usually resolve the prob-
lem, such as ischemic priapism or paraphimosis, though occasionally major sur-
gery may be required. Penile fracture is a closed trauma that requires surgical 
intervention to avoid subsequent sequelae. On the other hand, all penetrating 
injuries require urgent surgery, and some cases even require complex interven-
tions such as partial or total amputation of the penis. Fournier’s gangrene is a 
necrotic infection of the genitalia of maximum severity, which requires intensive 
management with early surgery if survival of the patient is to be achieved. The 
aim of this chapter is to provide a basic guide to the diagnosis and treatment of 
the most common andrological emergencies.
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 Introduction

An emergency is defined as a sudden serious and dangerous event or situation that 
needs immediate action to deal with it. Time is the essential element to consider in 
an emergency condition. Identifying and treating the patient “in time” can mark the 
line between good and bad functional outcomes, and consequently between a satis-
fied and dissatisfied patient [1].

Andrology, like any other specialty, is characterized by possible emergency con-
ditions that require rapid medical or surgical intervention. The main andrological 
emergencies include testicular torsion, ischemic priapism, paraphimosis, Fournier’s 
gangrene, penile Mondor’s disease, and genital trauma of which the most typical 
expression is the penile fracture. Vascular compromise appears as a pivotal patho-
physiological factor in most andrological emergencies; more specifically, an impair-
ment of both the venous and arterial components may be at the basis of emergency 
andrological conditions [2]. Since the area affected by andrological diseases is the 
genital one by definition, sexual function is the main domain that can be affected if 
an emergency is not properly managed, with a consequent negative impact on the 
patient’s sexual quality of life [3].

 Ischemic Priapism

 Definition and Epidemiology

Ischemic (low-flow or veno-occlusive) priapism is a persistent painful erection that 
lasts for more than four hours characterized by absent or reduced intracavernous 
arterial inflow. More specifically, it can be considered a compartment syndrome, 
marked by increased pressure within the corpora cavernosa closed space and conse-
quent impairment of circulation [4]. Emergency management is required to mini-
mize irreversible complications, such as smooth muscle necrosis, corporal fibrosis 
and the development of permanent erectile dysfunction (ED) [5]. However, emer-
gency department visits for priapism are relatively uncommon with a national inci-
dence of 5.34 per 100,000 male subjects per year esteemed in the USA, being the 
ischemic priapism the most frequent subtype affecting the population (95%). 
Priapism can occur in any age group, however, a bimodal distribution of incidence 
was described, with a peak between 5 and 10 years in children and between 20 to 
50 years in adults [1, 6, 7].

 Etiology

Ischemic priapism is frequently idiopathic [1]; however, several potential etiologi-
cal factors were recognized. Sickle cell disease (SCD) is the most frequent etiology 
of ischemic priapism in childhood (63% of cases), being the primary cause in 23% 
of adults [8]. Second-generation antipsychotics accounted for the largest percentage 
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of drug-induced ischemic priapism cases (33%) [9]. Risk of priapism is <1% after 
intracavernous injection of prostaglandin E1 (PGE1) [10]. Phosphodiesterase type 
5 inhibitors (PDE5Is) was associated with some cases of ischemic priapism (2.9% 
of drug-induced forms); however, most patients had additional risk factors, there-
fore it is unclear whether PDE5Is are actually an independent risk factor [4, 11]. 
Infrequently, ischemic priapism can due to neoplastic processes, more often arising 
from bladder or prostate. Several neurogenic, infective/toxin-mediated, and meta-
bolic disorders can also rarely cause ischemic priapism [4, 12].

 Diagnosis

The main condition that should be considered in the differential diagnosis with isch-
emic priapism is non-ischemic (high-flow or arterial) priapism (<5% of all cases). It 
is generally caused by a blunt perineal or penile trauma, which leads to the forma-
tion of a fistula between the artery and the lacunar spaces of the sinusoidal tissue. 
Non-ischemic priapism is not an emergency because the corpora cavernosa do not 
contain ischemic blood [13].

Medical history with physical examination, penile blood gas analysis, and penile 
doppler ultrasound (PDU) are the cornerstones for a correct diagnosis [14]. The 
main risk factors (e.g., hematological disorders, penile or perineal trauma, drugs 
intake) and the duration of erection should be investigated whenever priapism is 
suspected. Collecting information on pre-event erectile function can also be useful 
for medico-legal purposes [4]. Patients with ischemic priapism had a fully rigid and 
painful erection (Fig. 5.1), on the contrary, a not fully rigid and painless erection 
characterize the non-ischemic priapism [8, 13]. During an event of ischemic pria-
pism there are time-dependent metabolic alterations within the corpora cavernosa 
progressively leading to hypoxia, hypercapnia and acidosis. The penile blood gas 
analysis shows a dark red blood, pO2  <  30  mmHg, pCO2  >  60  mmHg, and 
pH < 7.25. In non-ischemic cases there is not ischemic blood in the corpora caver-
nosa, therefore a bright red blood with arterial gas values (pO2  >  90  mmHg, 
pCO2 < 40 mmHg, and pH 7.4) can be found [4, 15]. If ischemic priapism occurs, 
PDU classically reveals minimal blood flow in the cavernosal arteries and low peak 
systolic velocity (PSV). However, there is no specific cut-off for PSV and in some 
cases it can be even high. Increased resistance index (RI) of the cavernosal arteries, 
thrombosis of the corpora cavernosa, and flow in the superficial penile veins are 
other possible data that can be recorded. In subjects with non-ischemic priapism the 
fistula appears as a characteristic color blush and turbulent high-velocity flow, 
besides, normal to high blood velocities are recorded in the cavernosal arteries [4, 
16]. A blood count with white blood cell differential and a coagulation profile 
should be performed to evaluate any hematological abnormalities. Penile magnetic 
resonance imaging (MRI) can be useful in selected patients with ischemic priapism 
(i.e., refractoriness to non-surgical treatment and onset from 24–48 h) to investigate 
the presence of penile fibrosis/necrosis, in order to decide if an immediate penile 
prosthesis implantation should be considered [14].
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Fig. 5.1 Patient with 
ischemic priapism

 Treatment

The duration of ischemic priapism represents the most significant predictor for the 
development of ED.  Indeed, interventions beyond 48–72 h of onset may help to 
relieve the erection and pain, but have little benefit in preventing long-term ED [17]. 
For this reason, management of ischemic priapism should start as early as possible 
(within 4–6 h from the onset) and follow a stepwise approach [14].

 Auxiliary Strategies
Several first-line conservative treatments have been proposed including exercise, 
ejaculation, ice packs, cold baths, and cold-water enemas; however, the evidence for 
a benefit with these measures is very limited [4]. Anesthesia cannot relieve ischemic 
pain, but cutaneous anesthesia can reasonably facilitate subsequent treatments. 
Dorsal penile nerve block, circumferential penile block, and subcutaneous local 
penile shaft block are possible viable anesthesia techniques [14]. Cavernosal irriga-
tion with 0.9% saline solution can be practiced with corporal blood aspiration and 
intracavernous injections, but data supporting better outcomes by combining irriga-
tion are limited [18].

 Corporal Blood Aspiration
Corporal blood aspiration is the first step in the management of ischemic priapism. 
It aims to drain the stagnant blood from the corpora cavernosa in order to relieve the 
compartment syndrome-like condition [14]. It can be performed with a 16–18 G 
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angiocatheter or butterfly needle inserted into the glans or the lateral aspect of the 
proximal penile shaft. Aspiration should be continued until bright red (oxygenated) 
blood is aspirated and has up to a 30% chance of resolving the ischemic pria-
pism [18].

 Intracavernous Injection of Sympathomimetic Drugs
If priapism persists despite corporal blood aspiration, intracavernous injection of 
sympathomimetic drugs is indicated. However, this is the first step in the manage-
ment of ischemic priapism secondary to intracavernous injections of vasoactive 
agents (e.g., PGE1) [14]. Phenylephrine is currently the drug of choice, due to its 
high selectivity for the α-1-adrenergic receptor. It is diluted in 0.9% saline solution 
to a concentration of 100–500 μg/mL. Usually, 200 μg are injected into the corpora 
cavernosa every 3–5 min until detumescence, maintaining a maximum dosage of 
1 mg in 1 h [14, 19]. During the administration and for 60 min afterwards (every 
15 min) blood pressure, pulse and cardiac rhythm should be monitored due to its 
potential cardiovascular adverse effects. Phenylephrine is contraindicated in patients 
with a history of cerebro-vascular disease and significant hypertension [4, 14, 19].

 Penile Shunt Surgery
If priapism persists despite corporal blood aspiration and intracavernous injection 
of sympathomimetic drugs, these steps should be repeated several times (i.e., at 
least 1 h) before considering penile shunt surgery [14]. Penile shunt surgery aims to 
create a communication between the corpora cavernosa (incision through the tunica 
albuginea) and the glans, the corpus spongiosum or a vein, allowing ischemic blood 
drainage. Several penile shunt surgical techniques have been described over the 
years (e.g., Winter’s procedure, Ebbehoj’s technique, T-shunt, Al-Ghorab’s proce-
dure, Burnett’s technique, Quackles’s technique, Grayhack’s procedure) [20]. Distal 
shunts are less invasive and associated with lower rate of ED, therefore, they are 
generally performed before considering proximal shunts. Tunneling can be com-
bined with distal shunt if necessary [14]. Penile shunt surgery can be the cause of 
iatrogenic non-ischemic priapism, leading to a conversion of ischemic to non- 
ischemic priapism. Peri-procedural anticoagulation may decrease the priapism 
recurrence [21].

 Penile Prosthesis Implantation
Immediate penile prosthesis implantation should be considered when ischemic pria-
pism has lasted for more than 48 h (delayed presentation) or when all other inter-
ventions have failed (refractory case) [14]. Early implantation is associated with 
less difficulty and lower complications rate compared to late placement, because 
over time severe fibrosis of the corpora cavernosa develops. Besides, early implan-
tation offers the opportunity to maintain penile size and prevent penile curvature 
due to corporal fibrosis. The optimal time for implantation is within the first 3 weeks 
from the onset [17, 22]. However, if a shunt has been performed the penile prosthe-
sis insertion should be delayed (i.e., 2–4 weeks) to reduce the risk of infection and 
erosion [4, 14]. A malleable prosthesis might be reasonably preferable to minimize 
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the complications, although limited evidence on the topic is available. If the patient 
wishes, it can be replaced later with an inflatable prosthesis that can allow the upsiz-
ing of the implant cylinders and more natural erections [14, 22].

 Penile Mondor’s Disease

 Definition and Epidemiology

Mondor’s disease is a thrombophlebitis of the superficial veins which can occur in 
various body regions. It manifests as a palpable cord-like induration on the body 
surface, localized under the skin. Henri Mondor was the first to describe the disease 
involving the chest in 1939. It was later discovered that it could also arise in other 
body regions such as abdominal wall, groin, axilla, and penis [23]. More specifi-
cally, penile Mondor’s disease (PMD) is a thrombophlebitis of the superficial dorsal 
vein of the penis. However, some atypical cases with circumflex veins involvement 
have been described [24]. PMD is a rare condition, although its incidence is proba-
bly underestimated. Until 2014, only 53 cases of PMD were reported in the litera-
ture, affecting sexually active men of any age [25].

 Etiology

Mondor’s disease can be classified in primary (idiopathic) and secondary (due to an 
underlying disease). Secondary form can be caused by different conditions such as 
vasculitis, hypercoagulative states, and malignancies. Local triggers have also been 
associated with the onset of disease, including trauma and iatrogenic insults. The 
pathophysiology of PMD fits the Virchow’s triad. In fact, vessel-wall damage (e.g., 
vigorous sexual activity, vacuum erection device, penile trauma, excessive masturba-
tion), blood stasis (e.g., prolonged erection, prolonged sitting position, bladder overdis-
tension), and hypercoagulation (e.g., urogenital infection, prostate biopsy, hematological 
diseases) seem to be the main risk factors that can lead to this condition [25, 26].

 Diagnosis

An accurate history and physical examination are the essential steps for the diagno-
sis of PMD. The classic clinical manifestation is a palpable cord-like induration on 
the dorsal/dorsolateral aspect of the penis (Fig. 5.2). Some atypical cases with indu-
ration on the ventral aspect have been recorded [24]. Inflammatory skin changes 
such as erythema and edema can be associated. There is usually pain, typically 
exacerbated during erection. However, asymptomatic cases characterized only by 
cord-like induration have been described [25]. As previously reported, PMD can be 
preceded by an history of intense sexual activity or various types of penile trauma. 
Recurrent episodes have been described in literature [25, 26].

E. Fernández-Pascual et al.



95

Fig. 5.2 Patient with 
penile Mondor’s disease

Patients should undergo laboratory tests to investigate any hypercoagulative 
states. In PMD, screening for main sexually transmitted diseases should also be 
considered. PDU is a useful imaging examination that reveals a non-compressible 
tubular structure and lack of flow signal. MRI can also be used as a diagnostic tool. 
A biopsy should be considered only when the lesion is highly suspected of malig-
nancy or vasculitis, or when the lesion does not resolve within the expected time [26].

Important differential diagnoses are with Peyronie’s disease (PD) sclerosing 
lymphangitis. PD is also associated with a hardened area of   the penis and penile 
pain; however, its peculiar clinical (e.g., penile curvature) and instrumental (e.g., 
plaque of the albuginea on ultrasound) characteristics generally allow the distinc-
tion between the two diseases. Sclerosing lymphangitis is characterized by thick-
ened and dilated lymphatic vessels that can be easily differentiated from PMD with 
PDU [27].

 Treatment

PMD is typically a benign self-limiting (4–8 weeks) condition, however, sudden 
penile pain can lead to emergency department visit. There is no standard treatment 
or guideline recommendations. A limitation of sexual activity appears reasonable. 
Non-steroidal anti-inflammatory drugs (NSAIDs) can be prescribed to relieve pain. 
Anticoagulants are an option contemplated by the literature. In rare cases refractory 
to medical treatments (i.e., persistence of the symptomatology and absence of per-
meabilization of the vein after 6 weeks), thrombectomy or resection of the dorsal 
vein can be considered [25, 26].

 Paraphimosis

 Definition and Epidemiology

Paraphimosis or painful swelling of the distal foreskin is a common urologic emer-
gency in which the foreskin, once retracted over the glans penis, cannot return to 
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its normal position. There is a strangulation of the glans by a constricting band 
which is progressively worsened by oedema. Paraphimosis is considered an emer-
gency. It is important to differentiate from the concept of phimosis which is a 
condition in which the contracted foreskin cannot be retracted behind the glans of 
the penis [28].

 Etiology

Paraphimosis commonly occurs iatrogenically in uncircumcised males, whether 
due to genital manipulation or exploration, attempted grooming, balanitis, or place-
ment of a urinary catheter. In very young boys paraphimosis is often seen after the 
foreskin has been traumatically reduced during an examination or sometimes due to 
excessive parental zeal for hygiene [29].

The constricting ring of skin, retracted behind the glans of the penis, causes 
venous and lymphatic congestion leading to oedema and enlargement of the glans, 
which makes the condition worse. As this condition progresses, arterial occlusion 
and necrosis of the glans can occur after some hours or days. Therefore, paraphimo-
sis must be urgently reduced [30].

 Diagnosis

The patient usually complains of swelling and pain of the glans penis. There is an 
enlargement and congestion of the glans and preputial mucosa, and a tight constric-
tive ring or band that prevents easy manual retraction of the foreskin over the glans 
without difficulty. Diagnosis is clinical by direct visualisation, as well as by the 
inability to easily reduce the retracted foreskin manually.

 Treatment

A large proportion of paraphimoses are mild and uncomplicated and can be 
reduced without the need for local anaesthesia, sedation or oedema-reducing 
manoeuvres.

Although removal of Foley catheter may aid in the reduction of paraphimosis, 
most of the time, it is not necessary to successfully resolve the problem.

 Non-surgical Reduction of Paraphimosis
Non-surgical reduction is possible with or without compression methods, using 
osmotic agents or puncture-aspiration techniques.

 1. Methods for reduction of penile oedema
Often, a simple manual compression of the glans during several minutes suf-

ficiently reduces the oedema to be able to reverse the foreskin.
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Alternatively, another good technique to reduce oedema is to apply a com-
pressive elastic bandage over the swollen part of the penis for 10–20 min [31].

There are osmotic methods, in which substances with a high concentration of 
solutes are applied to the skin surface of the oedematous tissue. A thick layer of 
sugar is applied over the entire circumference of the penis and foreskin and 
wrapped with a gauze pad. Once the reduction of the oedema, the presence of 
wrinkles in the mucosa and the humidity of the sugar have been checked, the 
penis is washed, and the reversal manoeuvre is carried out [32]. A 20% mannitol 
solution has also been used as an osmotic agent [33].

Reduction of oedema by direct injection of hyaluronidase has been success-
fully described in children and infants. By increasing the diffusion of fluid 
trapped within the tissue planes of the foreskin, swelling and oedema are 
reduced [34].

Ice applied to oedematous areas have also been described although many 
authors advise against its use as it may further compromise arterial inflow to the 
possibly ischaemic portion of the penis.

 2. Penile block
If the paraphimosis is long-standing, severe or extremely painful, a penile 

block is recommended for the comfort of the patient and the physician. The plan 
is to infiltrate the right and left penile nerve as proximal to the base of the penis 
as possible. A 27-gauge needle is used to create a puncture in the skin at 2 o’clock 
and 10 o’clock. The needle is then inserted into the centre of each dimple 
 perpendicularly up to 0.5 cm deep, or until resistance is lost suggesting that the 
tip is in Buck’s fascia.

 3. Reversion manoeuver
Place both index fingers on the dorsal edge of the penis, behind the retracted 

foreskin, and both thumbs on the tip of the glans penis. Apply even and continu-
ous pressure on the glans with the thumbs, while pulling the ring with the index 
and middle fingers over the glans. A little lubricant may help in this procedure, 
although excessive lubricant may take the skin too slippery for effective grasping.

After successful manual reduction, the foreskin should be carefully cleaned. 
Topical antibiotics should be applied if skin abrasions or tears are present. 
Patients should avoid any activity that contributes to paraphimosis or retracting 
the foreskin.

 Surgical Reduction of Paraphimosis
When manual reduction methods are not sufficient, the problem must be solved by 
a surgical approach. Once adequate sterility has been prepared and a penile block 
has been made, two haemostatic forceps are applied to the skin of the ring at 12 
o’clock. A 2 cm longitudinal cut is made, allowing the glans to be surpassed and the 
skin to be turned back. Subsequently, this incision is not reapproximated, but the 
edges are sutured back on themselves to prevent recurrence.

Although rare, ischaemia leading to necrosis and gangrene of the glans and distal 
urethra may occur. When such a serious eventuality occurs, debridement of the 
necrotic tissue with or without the need for glansectomy or even partial penectomy 
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is usually necessary. Cases managed conservatively with apparent good results have 
been published in the literature.

Once the emergency is solved, circumcision or dorsal slit are recommended due 
to the risk of recurrence and associated complications [35].

 Blunt Penile Trauma

 Penile Fracture

 Definition and Epidemiology
Penile fracture consists of injury of the tunica albuginea with associated tearing of 
the corpus cavernosum. Its incidence is low, although probably under-diagnosed 
due to lack of patient attendance at the hospital and is estimated at 1 case per 
175,000 hospital admissions [36].

 Etiology
It usually occurs during vigorous sexual intercourse, when the erect penis strikes the 
perineum or pubis and bends. The sudden increase in intracavernosal pressure is 
greater than the tensile strength of the albuginea, which, together with the thinning 
of the albuginea during erection, results in rupture. This mecanism has been called 
“faux pas de coit”, “Texas trauma” and “bent nail syndrome” [37]. In Asian coun-
tries, the practice of taghaandan, based on bending the erect penis vigorously during 
masturbation to achieve rapid detumescence, makes it more frequent. It has also 
been described in a large number of situations: turning in bed, falling down while 
the penis is erect, etc. It usually affects the proximal third, dorsally or laterally, and 
is rarely bilateral [38]. Associated urethral injury occurs in 20–38% of cases, with a 
lower incidence in Asia and the Middle East due to the different mechanism of pro-
duction [37, 39].

 Diagnosis
The clinical presentation is very typical: popping sound, pain, sudden detumes-
cence, contralateral deviation and sheath haematoma (Fig. 5.3).

The extent of the haematoma will depend on the involvement of Buck’s fascia. If 
it is not affected, the haematoma remains contained between the skin and the tunica, 
causing an “aubergine” appearance. If ruptured, the haematoma may extend to the 
scrotum, perineum and suprapubic area, showing a “butterfly wing” appearance. 
Occasionally cases have been described where pain has not been present. The frac-
ture line is sometimes palpable [40].

In case of urethral involvement, urethrorrhagia, haematuria or urinary retention 
are often associated, although it can be silent.

Ultrasonography is the best technique to assess penile trauma although it requires 
a high degree of skills (Fig. 5.4). In good hands, it allows delineation of the ana-
tomical structures and extent of the haematoma and study of the penile vascularisa-
tion using Doppler [41, 42].
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Fig. 5.3 Patient with penile fracture without urethral involvement. The tunica albuginea injury 
could be seen (arrow)

Fig. 5.4 Penile ultrasound 
showing a continuity 
solution in the tunica 
albuginea of a patient with 
penile fracture

Other more invasive techniques such as cavernosography are not recommended, 
as they have a high false negative rate (15%) when the rupture is small or a clot 
prevents bleeding. It is also frequently associated with complications (infection, 
allergic reactions, fibrosis) [39].

Magnetic resonance imaging (MRI) is the technique with the highest diagnostic 
capacity, but its limited availability and high cost mean that it is rarely used and only 
in patients with atypical clinical and examination findings [43].

The differential diagnosis should be made with rupture of the dorsal penile artery 
or vein, Mondor’s disease or rupture of the suspensory ligament.
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 Treatment
The published literature confirms that the recommended approach is immediate 
surgical intervention to evacuate the haematoma and close the tunica albuginea 
defect with 2/0 suture; avoiding excessive debridement or deep body vascular 
ligation [38, 44]. There is no agreement on the use of absorbable or non-absorb-
able suture. Although different approaches have been proposed, the circular inci-
sion with circumcision is the most commonly used. In case of urethral rupture, a 
thin, absorbable suture is placed over the urethral catheter, usually without the 
need for grafts, termino- terminally after spatulation of the urethral ends. Given 
that the urethral lesion usually coincides in location with the albuginea lesion of 
the corpus cavernosum, it is advisable to make a subdartos flap between the cor-
pus cavernosum and the spongiosum to avoid fistulas. The catheter should be kept 
in place for 7–10 days, although it is not necessary if no urethral lesion has been 
detected [45].

The long-term sequelae of penile fracture are mainly fibrosis, penile curvature 
and erectile dysfunction, often varying depending on the type of treatment and tim-
ing of treatment. Many studies suggest that immediate surgical treatment achieves 
better long-term results than conservative treatment. In some series, the rate of 
sequelae is almost twice as high in patients managed conservatively [46], while 
delaying intervention increases the risk of sequelae fivefold in some comparative 
studies [47]. The success rate is around 90% if surgery is performed early [48].

 Strangulation Injuries of the Penis

 Definition and Epidemiology
Strangulation of the penis is a rare emergency complication. It can be caused by a 
variety of materials (condoms, metal rings, hair, etc.) forming a ring around the 
phallus, initially interrupting venous and lymphatic return, resulting in severe penile 
oedema. Subsequently, if compression is maintained, mechanical lesions will 
appear in varying degrees: skin ulcers, urethral fistula or loss of sensation. If arterial 
involvement is added, the constriction will cause ischaemic necrosis and tissue gan-
grene within a few hours.

In children, it usually occurs accidentally or as a means of avoiding nocturnal 
enuresis, although sexual abuse must be considered. In adults, it usually occurs dur-
ing the development of sexual activity when rings are used to prolong erection but 
may also be associated with psychiatric disorders.

Diagnosis
Bhat et  al. developed a classification of these lesions (Table  5.1) and noted that 
although non-metallic objects are easier to remove, they tend to produce more sig-
nificant injuries as they are thinner and sharper [49].

The diagnosis is visual, but the assessment of lesions on the glans, skin and ure-
thra cannot be determined until the object is removed (Fig. 5.5). In patients with loss 
of sensation or colour changes distal to the constriction, the outcome is usually 
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Table 5.1 Bhat classification of strangulation injuries

Bhat classification of strangulation injuries

Grade 1 Oedema of distal penis. No evidence of skin ulceration or urethral injury.
Grade 2 Injury to skin and constriction of corpus spongiosum but no evidence of urethral 

injury. Distal penile oedema with decreased penile sensation.
Grade 3 Injury to skin and urethra but no urethral fistula. Loss of distal penile sensation.
Grade 4 Complete division of corpus spongiosum leading to urethral fistula and constriction 

of corpus cavernosum with loss of distal penile sensation.
Grade 5 Gangrene, necrosis or complete amputation of distal penis.

Fig. 5.5 Patient with 
penile strangulation due to 
metallic ring

satisfactory. Irreversible ischaemia is rare. Urinary fistulae are diagnosed with ret-
rograde urethrography or methylene blue. Fluorescein can be used to delineate devi-
talised tissue for proper debridement. Doppler ultrasound can help diagnose vascular 
lesions, thrombosis and absence of flow, and some authors believe it should be used 
routinely.

 Treatment
There is no single approach to removal of the constrictive object, and each case may 
require a different approach. We should base our treatment on the shape, material 
and size of the object, the time of evolution, the degree according to Bhat’s classifi-
cation, the availability of equipment and personnel skilled in its use, and the patient’s 
ability to cooperate. Occasionally suprapubic drainage may be required for bladder 
emptying [50, 51].

The need for local anaesthesia/sedation should be based on the need for patient 
feedback that we require, especially to prevent iatrogenic thermal injury caused by 
industrial cutting instruments.

Removal with lubrication and traction should be attempted initially. Various 
mechanisms can be used to reduce distal penile oedema (explained in the 
Paraphimosis section). If the material is soft (hair, rubber, strings, etc.) it can be cut. 
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If this is not possible, the string method can be used. Wrap a thin piece of thread or 
dental floss tightly around the immediate distal circumference of the penis. Slip the 
end of the thread under the ring, pull it taut, and start unwinding it in the same direc-
tion to slowly pry off the object. It may be necessary to drain blood retained in the 
corpora cavernosa or the glans penis with a needle as the ring is advanced towards 
the distal part of the penis [52, 53].

When this is not achieved by the above techniques, metal cutting tools such as 
orthopaedic, dental or neurosurgical drills, or industrial equipment if available and 
available to trained personnel, are used, protecting the penis from heat, sparks, 
swarf etc. Tongue depressors, dressings, ribbed probes, laryngoscope blades or 
similar material may be used for this purpose. The use of ice is useful to avoid 
thermal injury [54, 55]. Finally, surgical techniques of skin denudation down to 
Buck’s fascia can be used, with skin grafts or myocutaneous flaps for glans 
reconstruction.

When no pulse is found by Doppler, the use of heparin may be useful, as skin 
necrosis may not be visible until several hours after resolution of the strangula-
tion [50].

 Blunt Penile Contusion

Penile contusion frequently occurs in violent confrontations, high-risk sports, traffic 
accidents or falls from a straddle, with the penis in a flaccid state. A haematoma of 
the sheath or between Buck’s and Colles’ fasciae occurs, usually without rupture of 
the albuginea or classic symptoms, which rules out the need for surgical interven-
tion. Treatment will consist of local cold, anti-inflammatory drugs, elevation of the 
penis and relative rest [44].

Although rare, cavernous haematomas may occur due to blunt trauma or crush-
ing of the penile base against the pelvic bones, and are usually bilateral. A compli-
cation is high-flow priapism that occurs due to injury to the intracavernosal arteries, 
which in most cases resolves spontaneously. Penile Doppler ultrasound is the tech-
nique of choice, cavernous blood gas values do not reveal hypoxia or acidosis. 
Occasionally immediate invasive interventions such as embolisation or surgery may 
be necessary [45].

 Penetrating Penile Trauma

 Penetrating Wounds

 Definition and Epidemiology
Penetrating penile injuries are infrequent, usually related to road traffic accidents, 
fights (domestic violence), accidents at work due to machinery, risky sports, com-
plications during circumcision or self-mutilation.
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 Diagnosis
These are bleeding lesions, which require evaluation in a general context, as they 
may be accompanied by more complex lesions in other organs in up to 83% of cases 
[56]. The presence of urethral bleeding, difficulty urinating or swelling of the penis 
during urination requires urethral injury to be ruled out by retrograde urethrography, 
although its absence does not exclude it. Urethral injury can be found in up to 22% 
of gunshot wounds [57]. Therefore, in this type of aggression, where severity 
depends largely on the calibre and velocity of the projectile, retrograde urethrogra-
phy should be considered even in the absence of any of the signs described above, 
and computed tomography should be performed to rule out injuries to neighbouring 
organs [58].

 Treatment
The principles of treatment include: immediate examination, copious lavage and 
control of bleeding, removal of foreign bodies, correct antibiotic and tetanus pro-
phylaxis and surgical closure. In case of urethral involvement, the use of a suprapu-
bic diversion is recommended to avoid infection and to facilitate diagnosis and 
follow-up. Urethral repair is usually deferred in most cases, following the usual 
principles of urethroplasty. In the case of penile urethral injuries, there is contro-
versy about management as some large series report urethral strictures in up to 78% 
if the repair is deferred, compared to 12.5% if the repair is primary [59, 60]. Most 
patients recover erection within 1–6 weeks.

The mechanism of injury is important in the therapeutic approach:

 – Burns should be covered. If thermal, 1% argentic sulphadiazine cream is appro-
priate. Chemical burns should be irrigated with saline. Electrical burns require a 
watchful waiting attitude at first, as it is not possible to delineate the area requir-
ing debridement until 12–24 h. Glans burns tend to heal with better cosmetic 
results by second intention [60, 61].

 – Zip wounds are more frequent in children or intoxicated adults. Multiple manoeu-
vres have been described to achieve release, depending on the mechanism of skin 
entrapment [62]. The situation that is least frequent is when the moving part of 
the zip has gone beyond the place where the skin is trapped between the teeth of 
the zip. This situation is the easiest to resolve: cutting the zip from underneath 
and opening the teeth. The most frequent situation is that the movable part of the 
zip is the part that traps the foreskin. In this case, an attempt to unzip is made 
under local anaesthesia and with lubricant. If this is not possible, the movable 
part of the zip is cut into two pieces with a bone cutter [63]. Occasionally it is 
necessary to perform elliptical excisions or circumcision [64].

 – Bite genital involvement is rare and is more common in children. The morbidity 
of the lesions caused is determined by the severity of the initial wound and the 
time until medical attention. In children, early consultation results in better out-
comes. In contrast, human bites are usually referred later [39, 65] Basic treat-
ment includes copious lavage, debridement, immediate primary closure in most 
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cases and broad-spectrum antibiotic therapy [44]. Subsequently, depending on 
the type of sequelae, reconstructive surgery will be performed as necessary.

 – Pasterurella multocida infections are common (20–50% of dog bites and 70% of 
cat bites). It usually causes early cellulitis and, only rarely in patients with 
comorbidities (liver cirrhosis, glucocorticoids, alcoholism), late septic disease. 
They respond to beta-lactams together with beta-lactamase inhibitors, although 
fluoroquinolones, cotrimoxazole and chloramphenicol are possible alternatives. 
In human bites, empirical treatment should cover S. aureus, E. corrodens, 
Haemophilus and anaerobes [66]. The duration of antibiotic treatment/prophy-
laxis should be individualised and should last 10–14 days [67, 68]. The possibil-
ity of rabies infection should be considered and vaccination administered if 
deemed necessary. Appropriate tetanus vaccination is mandatory.

 Penile Amputation

 Definition and Epidemiology
Penile amputation is a rare emergency condition. In the paediatric population the 
most common aetiology is in relation to assault or as a complication following cir-
cumcision outside the health care setting. In adults, amputation is usually a self- 
inflicted injury, as a consequence of psychotic disorders in the context of intoxication 
(Klingsor syndrome), or in relation to religious or sexual identity issues [69].

 Treatment
The treatment of penile amputation has three possibilities: reimplantation, suturing 
and closure of the wound (in case of non-complete amputation) or reconstruction of 
the penis.

Phallic reinsertion or reimplantation is the technique that obtains the best results 
from a functional point of view, especially when performed with vascular and nerve 
microsurgery of the dorsal neurovascular bundle. Urethral and corpus cavernosum 
suturing does not require microsurgery. Thus, the results are often surprisingly 
good, with 20% incidence of urethral strictures, 10% incidence of urethral fistula, 
55% incidence of skin loss and 21% incidence of erectile dysfunction. Reanastomosis 
of the cavernous arteries is not recommended as their dissection may cause fibrosis 
and such anastomosis has a high likelihood of thrombosis given its calibre. 
Furthermore, it has not been proven to improve sexual function [60]. If microsurgi-
cal repair is not possible, macroscopic repair can be performed, although a loss of 
sensation is expected in 80–100% of patients [70]. After repair, a suprapubic cystos-
tomy should be maintained until complete wound healing.

For reimplantation it must be possible to obtain the amputated penis, its correct 
preservation in saline and cold ischaemia (with double sterile bag technique, avoid-
ing direct contact with ice) and stabilisation of the patient from a psychiatric and 
haemodynamic point of view. Reimplantation is successful after up to 16 h of cold 
ischaemia or 6 h of warm ischaemia. If this procedure is not possible, the usual steps 
of partial or total penile amputation should be completed, with suturing of the 
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corpora cavernosa, spatulating the urethra to create a neomeatum. Another option, 
once the emergency has been resolved, is phalloplasty, which should be performed 
by experienced teams due to its high complication rate [39, 71].

 Testicular Torsion

The presence of acute testicular pain or swelling is often defined as “acute scrotum” 
and can recognize many different etiologies. Acute scrotal pain should always be con-
sidered as an emergency condition and should be promptly faced [72]. It can derive 
from scrotal structures or referred from other sources. In Table 5.2 possible causes of 
acute testicular pain and the possible differential diagnosis to take into consideration 
are listed [73, 74]. Among them, the most common are torsion of the spermatic cord, 
epididymo-orchitis and torsion of the testicular appendages. The most important 
objective in these patients is to rule out testicular torsion, which should be quickly 
diagnosed and treated in order to avoid possible severe complications.

Torsion of the spermatic cord can be defined as the interruption of arterial blood 
flow in the testicle due to the twisting of the artery and associated structures. If not 
treated timely, it can determine infarction, necrosis and an irreversible ischemic 
injury of the affected testicle. Severity of testicular damage depends on grade and 
duration of the torsion [75]. It is considered the most common cause of acute scrotal 
pain and swelling in boys from birth until to 18 years of age. There are two peaks in 
the distribution of the age of onset, with the first one in the neonatal period and the 
second one around puberty. The estimated annual incidence is 3.8 per 100,000 
males younger than 18 years [76] and it accounts for about 10% to 15% of acute 
scrotal disease in children [77]. Usually left testis is more commonly affected than 
the right (with a 6:4 ratio), probably due to the different length of spermatic cord 
that is greater on the left. In prenatal or neonatal age, a reduced fixation of the tis-
sues to one another or retarded delivery of testes could be possible risk factors of 
torsion [78]. In young boys and adults, an abnormal anchorage of tunica vaginalis 
to the testicle results in increased mobility of the testicle within the tunica, facilitat-
ing possible cord torsion. Moreover, cold weather can be a risk factor for torsion as 
it facilitates cremasteric contraction. From the physiopatological point of view, dur-
ing torsion the first event is the interruption of venous supply to testicle, leading to 

Table 5.2 Differential diagnosis for acute testicular pain

Disease
Testicular torsion Adductor tendinitis
Torsion of appendages Neoplasia
Acute epididymitis Fournier’s gangrene
Hydrocele/Varicocele Dermatological lesions
Hernia Trauma
Hematocele Spermatocele
Cyst of epididymis Vasculitis (Henoch-Schönlein purpura)
Idiopathic scrotal oedema Idiopathic fat necrosis
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Intravaginal Extravaginal

Fig. 5.6 Intravaginal and extravaginal sperm cord torsion

edema and swelling than arterial obstruction occurs determining subsequent isch-
emia and necrosis [79].

Depending on anatomical features, testicular torsion can be classified as either 
intravaginal or as extravaginal (Fig. 5.6).

 Intravaginal Torsion
It is considered the most common type of testicular torsion. The twisting of sper-
matic cords occurs into the tunica vaginalis. Intravaginal torsion probably due to an 
abnormal fixation of the gubernaculum, epididymis, and testis, that determines for 
the testicle an increased freedom to swing and rotate within the tunica [80]. This 
anatomic relationship, in which the testicle has a transverse lie, is defined as the 
“bell-clapper deformity” that is considered a risk factor for torsion. The primum 
movens for the torsion is usually a sudden contraction of the cremaster muscle that 
determines an initial rotation of the testis. This contortion is caused by the spiral 
configuration of the muscle’s insertion onto the cord, twisting it in such a way that 
each testis’ anterior surface rotates toward the midline.

 Extravaginal Torsion
Extravaginal spermatic cord torsion is typical of prenatal and neonatal age. The lack 
of fixation of the gubernaculum testis and testicular tunica to the scrotal wall leads 
to torsion of testis, spermatic cord, and tunica vaginalis all together. Cryptorchidism 
is considered the most important risk factor for this type of torsion [81].
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Right Left

Fig. 5.7 Right sperm cord torsion (absence of blood flow compared to left testicle at color doppler 
ultrasound in transverse view)

 Clinical Presentation and Diagnosis
The typical presentation of testicular torsion is described as an abrupt testicular pain, 
usually occurred during night that can awake patient from sleep. The venous outflow 
obstruction determines the rapid onset of swelling. Less frequently its onset is gradual 
with mild pain. Most times boys refer history of previous episodes of severe, self-lim-
iting scrotal pain and swelling. Pain can be associated with nausea and vomiting and 
ipsilateral lower abdomen pain [80]. Intensity and frequency of pain can be useful for 
differential diagnosis. If the patient has mild pain that has increased over few days, the 
most probable diagnosis is a torsion of the testicular appendage. In case of intermittent 
acute pain, which completely resolves, it is probably due to an intermittent testicular 
torsion [82]. Usually, in case of sperm cord torsion, the pain is aggravating by walking.

Physical examination must start with the normal testicle that should be in the 
correct vertical position. Next, the spermatic cord of the affected testis is palpated. 
In case of torsion, it is painful and swollen. Then the position of the affected testis 
in the scrotal sac is checked [80].

Pain at the lower pole of the testis is more likely to signify torsion than pain at 
the upper pole of the testis. Hydrocele and scrotal oedema can be associated in some 
cases. The cremasteric reflex should be checked as in spermatic cord torsion it is 
usually absent [83].

In patients with signs and symptoms suggestive of testicular torsion imaging 
studies are not mandatory and they should undergo immediate surgical exploration 
in order to avoid further delay [84]. The most commonly used imaging modality is 
Doppler ultrasonography is the most commonly used imaging technique. It presents 
a high sensitivity (88.9%) and specificity (98.8%) with a very low rate of false nega-
tive (< 1%) [84]. Absence of blood flow in the testicle is consistent with the diagno-
sis of sperm cord torsion (Fig. 5.7). Even if the color doppler is not conclusive, in 
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presence of a clinical examination strongly indicative for torsion, patients should 
undergo surgical intervention [85]. Emergency scrotal scintigraphy with radionu-
clide and MRI could be an alternative for diagnosis [86].

 Treatment
Surgical treatment does not change between intravaginal and extravaginal torsion 
and consists of scrotal exploration. It is generally accepted that the testicle can be 
totally rescued after ≤6 h of torsion, but the probability decreases as time goes by, 
reaching the 50% at 12 h, until it becomes almost nil after 24 h [87, 88]. After the 
resolution of the sperm cord torsion, the affected testis should be enveloped in a 
warm gauze in order to check the possible return of the normal flow. If during this 
maneuver testis returns to its standard color and consistency, an orchidopexy can 
be performed; if not, orchiectomy should be performed. The presence of a necrotic 
testis always requires orchiectomy [89]. Usually, contralateral orchidopexy is per-
formed especially in intravaginal torsion as the bell-clapper deformity is consid-
ered a bilateral defect in most cases, even if this approach is not universally 
accepted [90].

Manual detorsion could be attempted only if surgery is not delayed. The testicle 
is twisted from the medial to the lateral side (like opening a book) and sometimes 
more than one rotation is needed [91].

 Fournier’s Gangrene

 Epidemiology and Risk Factors
Fournier’s gangrene is a potential life-threatening disease defined as a progressive 
necrotizing fasciitis due to a synergistic polymicrobial infection of the perineum, 
peri-anal region, and/or external genitalia. The infection determines an obliterative 
endarteritis of subcutaneous vessels leading to gangrene and necrosis of the overly-
ing tissue and skin [92, 93]. Incidence of Fournier’s Gangrene is estimated in about 
1.6 cases per 100,000 and increases with age with a peak between 60–70 years old 
and a M to F ratio of 10:1 [93]. Even if it can be considered a rare disease the mor-
tality rate is high, ranging from 3% up to 88% [94].

Usually, Fournier’s Gangrene derives from an infection of urinary tract, genita-
lia, anorectal area and skin, through which bacteria reaches the subcutaneous tis-
sues. Fournier’s Gangrene typically recognizes a polymicrobic etiology [94]. The 
synergistic action of aerobic and anaerobic bacteria can be considered as responsi-
ble of thrombosis and tissue necrosis. Local thrombosis determines ischemia and 
decrease in tissue oxygenation that yield spreading of the infection, leading to 
necrotising fasciitis [95]. E. coli is the most commonly pathogen detected (48%), 
followed by Enterococcus fecalis (28%). Microbiological agents responsible of the 
gangrene are listed in Table 5.3. Only in 10% of patients an etiological factor cannot 
be identified [96].

Main risk factors for Fournier’s Gangrene development are diabetes mellitus, 
obesity, malignancies and chemotherapy, HIV infection, state of malnutrition, 
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Table 5.3 Etiological agents in Fournier’s Gangrene

Gram-positive Aerobes
Corynebacterium spp.
Staphylococcus aureus
Streptococcus Beta-hemolytic
Streptococcus faecalis
Staphylococcus epidermidis
Gram-negative Aerobes
Escherichia coli
Enterococcus Faecalis
Proteus mirabilis
Pseudomonas aeruginosa
Klebsiella pneumoniae
Pseudomonas pyocyanea
Morganella morganii
Acinetobacter bauminii
Anaerobes
Bacteroides fragilis
Clostridium perfringens
Clostridium welchii
Citrobacter freundii
Fusobacterium
Mycobacteria
Mycobacterium tuberculosis
Yeasts
Candida albicans
Candida glabrata

history of alcohol abuse, genitourinary infections or trauma, liver and renal diseases 
and poor personal hygiene. Among these, diabetes mellitus is the most common 
predisposing factor (> 70% of all patients). All these conditions have impairment of 
host immunity and microcirculation as common denominator [97, 98].

 Clinical Presentation and Diagnosis
Sign and symptoms of Fournier’s Gangrene should be recognized promptly 
(Fig.  5.8). Even if it has a sudden onset, some prodromal symptoms like fever, 
asthenia, nausea and vomiting, tachycardia, perineal, perianal and/or scrotal pain, 
itching, edema and/or erythema of tissue surface can be present few days (2–7) 
before the gangrene manifestation [99, 100]. When present, subcutaneous crepitus 
due to tissue emphysema is considered to be pathognomonic for anaerobic bacteria 
involvement [95]. Typically, the gangrenous area spreads to adjacent tissues with a 
speed of 2/3 cm per hour, and this is why early diagnosis is so crucial for patients’ 
survival. Potential life-threatening complication of FG are coagulopathy, cerebro-
vascular accidents, septic shock and subsequent multiple organ failure [101]. 
Diagnostic criteria for Fournier’s Gangrene are listed in Table 5.4.
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Fig. 5.8 Fournier’s 
Gangrene

Table 5.4 Diagnostic criteria for Fournier’s Gangrene

Infection of soft tissues that involves perineum, genitalia (usually scrotum) or anal region
Finding of air in subcutaneous tissue at clinical or radiological examination
Presence of necrotic tissues at surgical intervention and histological diagnosis of necrotizing 
fasciitis

Laboratory tests in Fournier’s Gangrene are usually aspecific. Anemia, leukocy-
tosis and thrombocytopenia can be found in these patients. In more advanced 
stages, hyponatremia, hypokalemia, hypocalcemia can be detected. Blood culture 
are positive only in about 20% of patients [102]. Imaging with X-ray of the abdo-
men, in order to recognize the presence of air in subcutaneous tissues, and CT or 
MRI, that are useful for defining extension of the gangrene could be useful as 
diagnostic tools [103]. MRI is considered the gold standard for planning surgical 
intervention [104].

Some prognostic tools have been proposed for clinical practice in order to pre-
dict outcomes of Fournier’s Gangrene (Table 5.5).

 Treatment
Treatment of Fournier’s Gangrene is multimodal and involves intensive care, antibi-
otic therapy and surgery. Supportive cares should be given for anemia, hypotension 
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Table 5.5 Prognostic indexes for Fournier’s Gangrene

Fournier’s Gangrene Severity 
Index (FGSI) [101]

The score is calculated including patients’ vital signs and 
metabolic parameters. It has been estimated that score > 9 have 
a 75% probability of death and an index score ≤ 9 is 
associated with 78% survival

Laboratory Risk Indicator for 
Necrotizing Fasciitis 
(LRINEC) [105]

this score stratifies patients into three different risk class for 
necrotising Soft-Tissue Infection (low, moderate or high risk) 
according to blood parameters (C-reactive proteins, WBC, 
Haemoglobin, Serum sodium, Serum creatinine, Plasma 
glucose)

Affected area calculation/
Extension of the necrosis 
[106]

It has been estimated that an affected area of less than 3% have 
a low risk of progression while if the area is above 5% the risk 
raises

Table 5.6 Recommended empiric treatment for Fournier’s Gangrene (from [108])

Drugs Dosage
Piperacillin-tazobactam plus Vancomycin 4.5 g every 6–8 h IV

15 mg/kg every 12 h
Imipenem-cilastatin 1 g every 6–8 h IV
Meropenem 1 g every 8 h IV
Ertapenem 1 g once daily
Gentamicin 5 mg/kg daily
Cefotaxime plus metronidazole or clindamycin 2 g every 6 h IV

500 mg every 6 h IV
600–900 mg every 8 h IV

Cefotaxime plus fosfomycin plus metronidazole 2 g every 6 h IV
5 g every 8 h IV
500 mg every 6 h IV

and electrolytic impairment before patient undergoes surgery [107]. Immediate 
empiric parenteral antibiotic treatment should be started covering all probable caus-
ative organisms and then it should be corrected according to culture results. In fact, 
timing of antibiotic therapy is crucial for positive outcome. The recommended 
empiric antibiotic therapies are according to European Association of Urology 
Guidelines are showed in Table 5.6 [108].

Surgical debridement is the milestone of Fournier’s Gangrene treatment and 
plays a crucial role in reducing mortality in FG patients (Fig. 5.9) [109]. The aim of 
surgery is to remove all the infected tissues. Debridement should be extended until 
the affected fascia is no longer easily dissociable from deep fascia and muscle. In 
many cases a subsequent delayed reconstructive surgery with skin flap or grafts is 
needed. If surgery is performed in the first 12–24 h the outcomes are significantly 
better than delayed surgery [110].

As hypoxia is one of the most important pathogenetic mechanisms of necrotizing 
infection, some authors reported a possible beneficial effect of Hyperbaric oxygen 
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Fig. 5.9 Surgical debridement and reconstruction of the previous showed Fournier’s Gangrene

therapy on Fournier’s Gangrene [111]. Nevertheless, to date, no specific recommen-
dation can be given on hyperbaric oxygen therapy [108].
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Peyronie’s Disease and Penile Curvature

Giorgio Ivan Russo, Christian Di Gaetano, 
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Abstract

Peyronie’s Disease is a common acquired connective tissue disorder of the tunica 
albuginea characterized by the presence of a localized fibrotic plaque that reduces 
the elasticity of tunica albuginea itself leading to penile curvature, shortening or 
narrowing, painful erection and sexual discomfort. Epidemiological data on 
Peyronie’s disease are limited, it is not a rare disease; the prevalence in general 
population is between 0.3% to 13.1%, but can increase in some specific sub- 
populations. The etiology of Peyronie’s disease is still unknown and unclear, but 
the most accredited theory is that it could be a wound-healing disorder caused by 
repetitive microvascular injury or trauma to the tunica albuginea. The diagnosis 
of Peyronie’s disease should be based on a comprehensive medical and sexual 
history and a detailed physical examination. Assessment of penile deformity and 
curvature in the erect state should be performed whit ICI (intra cavernous injec-
tion) or vacuum devices. There is no a consensus about the optimal therapeutical 
approach to the disease, the specific pathophysiology of Peyronie’s disease still 
remains unknown. In the early stage of Peyronie’s disease medical treatment is 
often employed, when there are symptoms but should not be fibrotic or calcific 
plaque. Non-surgical treatments for Peyronie’s disease aim to treat patients in the 
acute and chronic phases of disease. Surgery remains to this day the gold stan-
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dard, and is the treatment option that can most rapidly and reliably correct a 
penile deformity. Although surgical treatment is reliable, it is not without poten-
tial complications that are not as infrequent as both surgeon and patient would 
desire Surgical treatment options for Peyronie’s disease can be categorized into 
one of three types: tunical shortening procedures, tunical lengthening procedures 
and penile prosthesis implantation, with or without adjunct straightening 
techniques.

 Introduction

Peyronie’s Disease (PD) is a common acquired connective tissue disorder of the 
tunica albuginea (TA) characterized by the presence of a localized fibrotic 
plaque that reduces the elasticity of TA itself leading to penile curvature (PC), 
shortening or narrowing, painful erection and sexual discomfort [1]. Symptoms 
of PD are reported to create physically and psychologically devastating prob-
lems for the patient, the partner and the relationship alike; it could be considered 
not only a patient’s disease but a couple disease. The etiology of PD is still 
unknown and unclear, but the most accredited theory is that it could be a wound-
healing disorder caused by repetitive microvascular injury or trauma to the TA 
[2]. There are different therapeutic options for the treatment of PD, non-surgical 
(oral, topical, injectable, mechanical, or combined therapies) and surgical, the 
choice of which depends on the degree of curvature and the intensity of the 
symptoms [3].

 Epidemiology

Epidemiological data on PD are limited and the results can range because inclusion 
of patients with different comorbidities within the study population. The onset age 
of PD is between 45 and 60 years [4]; Mulhall et al. reported, in a review of 1500 
patients, that 53.5 years was the age of presentation of disease [5].

PD is not a rare disease, it is estimated that the prevalence in general population 
is between 0.3% to 13.1%, but can increase in some specific sub-populations [6]. 
The biggest study to analyze the prevalence of PD was performed by Schwarzer 
et al. [7], in which 8000 men in Germany were recruited through the administration 
of a questionnaire, and a total of 4432 (55.4%) responded; the results showed a 
prevalence of 3.2% of PD, much higher than other previous studies. Furthermore, 
the prevalence age-related was 1.5% in the group aged 30–39, 3% in those 40–49 
and 50–59, 4% in those 60–69; the highest prevalence was 6.5% in men >70 years. 
In the United States the prevalence of PD is reported to be between 0.4% and 3.2% 
[8]. In an Italian multicenter population-based epidemiological survey was found a 
larger rate of prevalence of PD (7.1%) [9]. In a Japanese study the prevalence of PD 
was lower than the other studies (0.6%) in healthy Japanese men, which suggests a 
possible racial difference [10].
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It is possible that these reported data of prevalence of PD are falsely low and the 
occurrence of PD could be higher due patients’ disinclination to report an embar-
rassing condition to their physician. In addition, associations were pointed out 
between PD and aging, hypertension, diabetes and self-reported ED [11]. El-Sakka 
et al., in a population study with 1440 male patient with erectile dysfunction (ED), 
assessed that prevalence of PD in ED patients were higher than general population 
(7.9%); moreover 11.8% had mild, 38.3% had moderate and 49.9% had severe ED 
[12]. The prevalence of PD in diabetic patients with ED was investigated by Arafa 
et al.; they evaluated 206 diabetic patients and 42 (20.3%) had PD [13]. The preva-
lence of PD was evaluated in 532 men presenting for prostate cancer screening: a 
palpable penile plaque was found in 48 men (8.9%): of these men 32 (6%) reported 
noticing PC [5]. An association between PD and Dupuytren’s disease (DD) was 
recorded and reported for the first time in 1828; according to a single-center study 
in Dutch, PD patients showed coexisting DD in 20% of cases [14].

 Penile Anatomy And Peyronie’s Disease

The penile rigidity depends by the corpora cavernosa, that are surrounded by the 
TA. The latter is a multilayered structure composed of type-1 collagen oriented with 
an inner circular and outer longitudinal layer interlaced with elastin fibers separated 
by an incomplete septum; this is anchored into the inner circular layer and maintains 
the structural integrity of the tunica [15, 16]. Microvascular trauma to the anchor 
sites may be one of the triggers leading to PD [17].

Intracavernous pillars reinforce the structure which anchor the TA across the 
corpora cavernosa at the 2 to 6 o’clock and 10 to 6 o’clock positions, and with finer 
pillars at the 5 and 7 o’clock positions. The longitudinal layer of the TA is thinnest 
at the 3 and 9 o’clock positions and it is absent between the 5 and 7 o’clock posi-
tions of the corpora [18]. Pryor and Ralph evaluated that 60% to 70% of plaques are 
located on the dorsal aspect of the penis and they are usually associated with the 
septum [19].

 Etiology

The etiology of PD is unknown and still debated, but it could involve abnormal 
wound healing and development of a fibrotic plaque, not too dissimilar to that of a 
keloid scar [20]. Penile trauma is considered the major risk factor of PD [2] and it 
could be caused by surgical treatments or accidents, or may be due to repetitive 
trauma during sexual intercourse. Collagen synthesis is increased in respect to its 
breakdown, but also the excessive deposition of type I and III collagen reduces the 
elasticity of the TA, limiting lengthening and causing PC [18].

The first study to suggest a genetic origin in PD was reported by Willscher et al. 
who noted a genetic transmission mode via HLA-B7 cross-reacting group [21]. 
Many others hypotheses about genetic etiology of PD have been proposed: elevated 
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levels of transforming growth factor-β1 (TGF-β1), caused by a single nucleotide 
polymorphism, leading to activation of collagen I synthesis [22]; duplication of 
chromosome 7 and 8 and deletion of chromosome Y [23]; over expression of gene 
pleitrophin (PTN/OSF-1) that leads to fibroblast proliferation [24]; epigenetic regu-
lation by histone deacetylases (HDAC), in particular epigenetics modification 
involves HDAC inhibition [25].

Other studies have suggested a possible role of hypogonadism in PD. Moreno 
and Morgentaler found that 74.4% of patients with PD presented low testosterone 
levels (<300 ng/dL); furthermore, low testosterone levels were related with PC as 
compared with eugonadal patients [26]. Instead, Kirby et al. found no correlation 
between low testosterone levels and higher rate of PC [27].

In literature many studies reported risk factors that included comorbidity condi-
tions such as advancing age, obesity, dyslipidemia, diabetes, atherosclerosis and 
psychosomatic disorders [28, 29]. Usta et al. reported that 68% of patients with PD 
had at least one of the comorbidity and hypertension and smoking were the most 
frequently comorbidities associated [30]. Kadioglu et al. reported at least one risk 
factor for systemic vascular disease in 53.7% of patients with PS, with DM and 
hypercholesterolemia that were the most common [11]. Pavone et al. reported per-
centages statistically significant of smokers patients with PD (40%), otherwise the 
percentage between the not smokers is significantly lower (26%); in the same way 
they reported a significantly association between PD and blood hypertension [31]. 
In Bjekic’s et al. case control study, diabetes and hypertension are significant related 
to PD [28].

 Pathogenesis

Many theories for the pathogenesis of PD have been proposed.
The theory mainly accepted by the authors is trauma or microtrauma to the TA, 

especially during sexual intercourse in susceptible individuals. Microtrauma leads 
to inflammation, disruption of the elastic fibers, deposition of fibrin, a potent chemo- 
attractant, with the attraction of inflammatory cells and mediators (macrophage, 
neutrophils, mast cells, cytokines, and fibroblast) [32].

Some authors reported a possible role of the immune system. Peyronie’s patients 
showed increased levels of elastin antibodies (anti-tropoelastin and anti-α- 
elastin) [33].

An oxidative damaged-based genesis of PD is demonstrated considering an 
imbalance between nitric oxide (NO) and reactive oxygen species (ROS); an 
increase in the level of inducible nitric oxide synthase (iNOS) can be detected after 
injection of TGF-β1. NO causes the creation of peroxynitrite, associated with the 
release of ROS, that lead to the enhanced activity of fibroblast and fibrogenesis [34].

Cantini et al. evaluated overexpression of myostatin (member of TGF-β family) 
in PD plaques; it induced new plaque upon administration and condensed the 
already formed plaque of TGF-β1 [35].
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 Course of Disease

Generally, PD is characterized by two consecutives phases: an acute inflammatory 
phase followed by a chronic phase.

The acute phase is characterized by penile pain and a progressive increase in 
plaque size or PC. The duration of this phase is 12 months from the onset of the 
disease. If left untreated in this phase, PD deteriorates. Mulhall et al. demonstrated 
that PC worsened in almost half of the cohort (246), while 12% of patients improved 
in terms of degree of curvature, 40% remained stable and 48% worsened during the 
follow-up period (1 year without treatment) [36].

The chronic phase is a period of stability with the absence of penile pain in which 
PC and plaque size remain the same; it is generally accepted to be 12 months after 
the onset of the disease [37].

 Clinical Aspects

The most frequent presenting symptoms of patients with PD include penile pain, 
erectile deformity and palpable plaque, as well as ED [19, 38]. Not all patients expe-
rience pain or are able to palpate a plaque. Pain, in the acute phase, can occur in the 
flaccid condition with plaque palpation, with erection, or during intercourse. 
Chronic phase is characterized by pain resolution, but in some patients pain may 
persist as a “torque” when a strong erection occurs [39]. Type of curvature influ-
ences sexual activity: patients with dorsal curvature, up to 60 degrees, could not 
have impairment in sexual activity but patients with ventral or lateral curvature may 
have more difficult with intromission because of discomfort.

Patient’s estimates of curvature are unreliable. Bacal et al. reported that 50% of 
patients overestimated their degree of curvature by an average of 20 degrees [40].

Kelami, in 1983, introduced classification of curvature by degrees: mild <30°, 
moderate between 31° and 60° and severe >60° [41].

Penile deformity is usually defined by the orientation of the plaque. Patients with 
simple dorsal plaque usually tend to have dorsal curvature; transverse or spiraling 
scars, partial or circumferential, could lead to varying degrees of curvature includ-
ing hourglass deformity [19].

 Diagnosis

The diagnosis of PD should be based, as with all medical conditions, on a compre-
hensive medical and sexual history and a detailed physical examination [42].

In particular, the interview should focus on symptoms of the acute phase (pain, 
deformity and palpable plaque) and on erectile dysfunction. Penile pain is present 
in the early phase (6 months) and resolve spontaneously for the 90% of patients in 
the first year from the onset [19, 36].
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The patient should be asked about personal or family history of other fibrotic 
disorders including Dupuytren’s or Ledderhose disease.

Correlation between ED and PD has been demonstrated in 55% of the patients. 
Administration of International Index of Erectile Function (IIEF) questionnaires 
and use of duplex ultrasonography may be performed in case of ED suspicion. 
Ultrasonography is also a useful tool for the plaque size and placement measure-
ments [42].

Penile deformity causes distress in patients documented by mental health ques-
tionnaires showing depression in 48% of patients [43]. PD questionnaire (PDQ) is a 
recent validated tool to evaluate not only structural changes of the penile conformity 
bat also how PD affects psychological condition of the patients. The questionnaire 
has 15 items divided in three domains: Peyronie’s psychological and physical symp-
toms, penile pain and the effects of PD symptoms [44].

The value of a photograph of the erect penis is controversial but can be useful 
during the initial consultation; it should be taken by the patient from above and from 
the side in the erect state.

The penis should be examined on stretch to asses and identify the Peyronie’s 
plaque. The location of the plaque is important, but measurement of the plaque is 
inaccurate; furthermore there is no evidence that a size reduction is associated with 
curvature reduction [45].

The stretched penile length (SPL) is also a parameter to measure. It should be 
measured from the pubis to the corona dorsally. The consistence of the plaque 
should be also recorded: “rock hard”, a sign of calcification but it will need to be 
confirmed with ultrasonography (hyperdensity of the plaque with shadowing 
behind) [46]. It is demonstrated that the previous notion according which calcifica-
tion is an indicator of chronic phase is untrue, because it can occur early after the 
onset of the scarring process [45]; it is most likely the result of genetic subtypes in 
which there is the activation of osteoblastic activity [47].

Levin et al. published a calcification grading system: no calcification, grade 1 
(<0.3  cm), grade 2 (0.3–1.5  cm) and grade 3 (>1.5  cm or multiple plaques 
≥1.0 cm) [43].

Assessment of penile deformity and curvature in the erect state should be per-
formed whit ICI (intra cavernous injection) or vacuum devices. Ohebshalom et al. 
demonstrated that the use of vasoactive agents is the most accurated method to 
assess the PC, especially in patients with ED [48]. Furthermore several studies dem-
onstrated that the preoperative erectile function (EF) correlates with post-operative 
results [43, 49].

 Oral Treatment

The specific pathophysiology of PD still remains unknown. Despite the published 
recommendations, there is no a consensus about the optimal therapeutical approach 
to the disease. Medical treatment is often employed in the early stage of PD, when 
there are symptoms but should not be fibrotic or calcific plaque [50]. It is important 
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to recognize that there are few randomized control trials (RCT) available about oral 
therapy in PD.

 Potaba

Potassium aminobenzoate (Potaba) is a member of the vitamin B complex. 
Zarafonetis and Horrax demonstrated mechanism of action: in fibroblast cell cul-
tures potassium aminobenzoate can reduce the formation of collagen. It is believed 
that this drug, increasing monoamine oxidase activity (MAO), decreases serotonin 
levels; results are an enhancement of the endogenous antifibrotic properties of tis-
sues [51].

Mechanism of action involves three different patterns: increased oxygen uptake, 
increased activity of MAO and decreased fibrogenesis, and glycosaminoglycan 
secretion.

Weidner et  al., in a randomized double-blind placebo-controlled trial of 103 
patients with noncalcified plaque, reported positive outcomes on penile plaque size 
but no effect in penile deviation or penile pain [52].

The most suggested therapeutic approach is based on 4 g in three times daily.

 Vitamin E

Vitamin E is one of the oldest described oral treatments for the treatment of PD and 
the most commonly oral treatment prescribed, due to its low cost and the lack of 
side effects.

It is a fat-soluble vitamin and a natural antioxidant and inhibits fibrosis by acting 
as a scavenger of ROS, known to be increased during the acute and proliferative 
phases of wound healing.

Several well-designed studies have demonstrated no significant improvement in 
pain, curvature, and plaque size when compared with placebo [42]. Gelbard et al. 
compared treatment with vitamin E with the natural history of PD with no differ-
ences between the two groups in terms of curvature, pain, or the ability to have 
intercourse [53]. In a randomized double-blind placebo-controlled study of a total 
of 236 men with PD vitamin E administration did not show benefit [54].

The most commonly suggested dose is based on 400 UI once or twice daily dos-
age. Possible adverse events include nausea, vomiting, diarrhea, headache and 
dizziness.

 Colchicine

Colchicine is a drug commonly used for treatment of acute gout attacks; it seems to 
have three hypothetic mechanisms of action: anti-inflammatory effect due to inhibi-
tion cytokine release from leukocytes, inhibits collagen synthesis and subsequent 
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fibrosis by inhibiting neutrophil microtubules [55]. Three prospective studies with-
out control groups revealed an improvement in penile pain, plaque size and PC with 
oral colchicine. Akkus et al. reported that colchicine resolved penile pain in 78%, 
plaque size in 50% and PC in 38% of patients [56]. Kadioglu et al. showed that 
colchicine improved penile pain in 95% and penile deformity in 30% of cases [57]. 
The combination of colchicine and vitamin E also improved PC in 27% and 40% of 
patients at 3 and 6 months follow-up [58].

The most common drug-related adverse effects include gastrointestinal effects 
(nausea, vomiting, diarrhea).

 Tamoxifen

Tamoxifen is a selective estrogen receptor modulator (SERM) with tissue-specific 
activities depending on tissue-specific estrogen receptor expression. Proposed 
mechanism of Tamoxifen in PD is the modulation of TGF-β secretion from fibro-
blast; higher concentrations of TGF-β in the cellular environment inhibit the 
inflammatory response, with macrophage deactivation and T-lymphocyte 
suppression.

Ralph et al. demonstrated that Tamoxifen was effective in improving penile pain, 
plaque size and PC [59]. This results were not confirmed in a subsequent random-
ized placebo-controlled trial [60].

 Carnitine

L-carnitine is a trimethylamine molecule that naturally occurring as a metabolic 
intermediate; it facilitates entry of long-chain fatty acids into oxidative energy 
cycle, inhibiting acetyl coenzyme-A to help repair of damaged cells.

Biagiotti and Cavallini compared L-carnitine (1 g twice daily) with tamoxifen 
(20 mg twice daily) in a RCT involving 48 patients in the early stage of PD. They 
reported that L-carnitine was significantly more effective than tamoxifen in terms of 
PC and penile pain improvement [61].

The same group documented that the combination of L-carnitine with intrale-
sional verapamil injections resulted in better outcomes compared with verapamil 
and tamoxifen association [62].

 Pentoxifylline

Pentoxifylline is a non-specific phosphodiesterase (PDE) inhibitor that has been 
shown to block the TGF-β1-mediated pathway of inflammation and increase fibri-
nolytic activity.

In vitro studies reported that pentoxifylline increases cyclic adenosine mono-
phosphate levels and reduces collagen I expression, compared to placebo [63].
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Brant et al. reported positive results on use of pentoxifylline on PD patients [64]. 
The same group showed that pentoxifylline was able to stabilize or decrease cal-
cium content in PD plaque [65].

The most common side effects include nausea, vomiting, dyspepsia, malaise, 
flushing, dizziness, headache and hypotension.

 PDE-5 Inhibitors

PDE5 inhibitors increase the levels of cGMP, inhibit collagen synthesis and induce 
fibroblast and myofibroblast apoptosis.

Chung et al. reported data about patients with an isolated septal scar without 
signs of penile deformity treated with tadalafil 2.5 mg daily for 6 months; 69% of 
patients had resolution of the septal scar [38].

A more recent RCT by Palmieri et al. showed that combination of tadalafil with 
extracorporeal shockwave therapy (ESWT) improves IIEF and quality-of-life (QoL) 
scores, but did not alter PC and plaque size [66].

 Intralesional Injection Therapies

Non-surgical treatments for PD aim to treat patients in the acute and chronic phases 
of disease. Surgery is still the gold treatment for patients with stable disease. The 
rationale of intralesional injection therapies is based on fibrotic and inflammatory 
etiopathology of the disease.

 Verapamil

Verapamil is calcium channel-blocker that interferes with extracellular matrix pro-
duction and decreases collagen and TGF-β production, and also increases collage-
nase activity.

Several comparative trials viewed at the clinical potential of verapamil in PD.
Rehman et  al. compared, in a placebo controlled-study, verapamil 10  mg to 

saline injection; it demonstrated significant improvement in PC, EF and reduction 
of plaque size [67].

Shirazi et al., in a randomized placebo-controlled trial, using verapamil versus 
placebo in 80 patients, did not demonstrated significant verapamil effective in any 
of the endpoints measured (plaque size, PC, penile pain and EF) [68].

Additional three study investigated, in a randomized setting, verapamil + trans-
dermal electromotive administration; unfortunately they were not able to show a 
significant reduction in PC [69–71].

Verapamil was compared with hyaluronic acid in a study by Favilla et al. [72]. 
They were able to demonstrate a significant improvement in PC in patients treated 
with hyaluronic acid.
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Currently, the published data for verapamil injection or transdermal electromo-
tive administration verapamil are limited with lack or control groups and statistical 
analysis. To date there is no recommendation to verapamil application outside clini-
cal trial-setting, and so it is no recommended by the EAU guidelines.

 Interferon α-2B

Interferon α-2B decreases fibroblast proliferation, extracellular matrix production 
and collagen production from fibroblasts improving the wound-healing process.

In a randomized placebo-controlled trial with 103 patients who underwent inter-
feron, was reported a significant improvement in curvature and reduction in 
pain [73].

Kendirci et al. reported a statistically improvement in PC in patients treated with 
interferon α-2B compared to placebo, but not for plaque size [74].

A retrospective study detected no differences between interferon α-2B versus 
interferon α-2B + penile traction in terms of PC or penile length [75].

Overall, interferon α-2B seems to improve only limitedly PC, so it is not recom-
mended by EAU guidelines for the treatment of PD.

 Hyaluronic Acid

A comparative non-placebo controlled non-randomized retrospective study has 
been compared hyaluronic acid injection versus no treatment. They reported that 
hyaluronic acid could stabilize PC at 6-months follow-up and decrease PC at 
12-months follow-up (9.1°); hyaluronic acid injections also reduced plaque size and 
improved EF, evaluated through IIEF score administration [76].

Two prospective single arm studies reported improvement of PC and EF, reduc-
tion of plaque size and penile pain but no formal statistical analysis was performed 
[77, 78].

The quality of available evidence is too low to recommend the usage of hyal-
uronic acid in clinical practice.

 Clostridium Collagenase

Collagenase clostridium histolyticum (CCH) (Xiapex®) is the first approved non- 
surgical treatment for PD. It was licensed in December 2013 from Food and Drug 
Administration (FDA) and subsequently by European Medicines Agency (EMA). It 
is produced by the bacterium C. histolyticum and consists of a mixture of class I and 
III collagenase that selectively degrades collagen types I and III, which are ele-
vated in PD.
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The first analysis of this drug in vitro was performed by Gelbard et al., who 
demonstrated that CCH reduced plaque size, sparing arteries, nerves and elastic tis-
sues [79].

The phase I prospective, randomized, double-blind, placebo-controlled study 
was performed with 49 men with PD; the treatment group showed a significant 
improvement in plaque size and penile deformity [80].

In a phase IIb randomized, double-blind, placebo-controlled trial, 147 patients 
with PD were enrolled to evaluate the safety and the efficacy of CCH. Patients were 
randomized in four groups to receive CCH or placebo (3:1) and penile modelling 
(1:1). Patients receiving CCH and penile modelling had a significant improvement 
in PC and decrease in symptoms, compared with placebo [81].

Safety and efficacy of CCH was established by two large phase 3 trials named 
IMPRESS (Investigation for Maximal Peyronie Reduction Efficacy and Safety 
Studies) I and II [82, 83]. A total of 417 and 415 subjects with stable disease 
(>12 months) and PC between 30° and 90° degrees were enrolled. The treatment 
groups were given up to four cycles of treatment at six-weekly intervals; each cycle 
consisted of two injections of 0.58 mg CCH, two injections per cycle separated by 
24–72 h with the second injection followed 24–72 h later by penile modeling. Data 
revealed that men treated with CCH showed an improvement in PC of 34% 
(−7.0°  ±  14.8°), compared with 18.2% (−9.3  ±  13.6) of the control-group 
(p < 0.0001). There was an additional improvement in PDQ and IIEF.

Levine et al. carried out a phase III clinical trial with 347 patients where they 
reported a significant improvement of PC of 34% (18.3 ± 14.02) and PDQ score; 
subgroup analysis reported an improvement of PC of 34% in patients with curvature 
between 30° and 60°, and a 37% improvement in 60°–90° group [84].

IMPRESS I and II reported adverse events in CCH injection in 84.2% of partici-
pants, compared with 36.3% in the control group. The most common complication 
were confined to penis or groin, and in 79% of case did not require any invasive 
intervention; they were penile bruising, including hematoma (80% vs. 26%), penile 
swelling (55% vs. 3.2%) and penile pain (45% vs. 9.3%). Three corporal ruptures 
were recorded.

In 2017 Ralph’s team developed a new modified protocol for CCH injections in 
order to reduce number of injections, number of visits, cost and duration of treat-
ment [85]. London protocol consisted of three 0.9 mg CCH injections at 4-weeks 
intervals. This allows a better distribution of the drug among the plaque; further-
more, in the trial protocol, inflammatory swelling after injection made second injec-
tion after 1–3  days less precise. In this protocol physician penile modelling is 
replaced by home penile stretching by the use of vacuum pump in order to reduce 
the number of patients hospital accesses. Overall, the London protocol consists of a 
total of three injections over four visits (including assessment) with a duration of 
treatment of 12  weeks, in comparison to IMPRESS protocol consisting of eight 
injections, 14 visits and a duration of treatment of 24 weeks. The results of this 
protocol are comparable to the IMPRESS trial in terms of PC improvement, IIEF 
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domain score and PDQ bother, pain, psychological and physical symptoms 
domain scores.

There is no unanimous consent regarding the management of the acute phase of 
PD. Cocci et al. evaluated the advantages and the effects of using a single intrale-
sional injection of CCH in patients with the active phase of PD. Overall, 84 patients 
aged older than 18 years with the acute phase of PD were enrolled. They demon-
strated an improvement at the 3-month evaluation in terms of PC, Visual Analogue 
Scale (VAS) score at rest and during sexual intercourse, mean IIEF-5 score, PDQ-PS, 
PDQ-PP and PDQ-BD, with the benefit persisting also after 6 months. These pre-
liminary results suggest the effectiveness of this therapeutic option [86].

A retrospective study evaluated the efficacy CCH PD patients with atypical 
deformities. In the study were enrolled 65 patients that underwent modified treat-
ment protocol (London protocol); patients were instructed to follow a strict routine, 
with daily penile modeling and stretching at home. Results demonstrated that 
median changes of PC were −20.0° in ventral PC, −20.0° in hourglass and −15.0° 
in shortening PC; furthermore, treatment success was not influenced by characteris-
tics of curvature. In conclusion, CCH could represent an effective therapeutic option 
for the conservative management of patients with atypical PC [87].

In 2019, a systematic review and a network meta-analysis was performed by 
Russo et al. in order to compare the efficacy of different classes of intralesional 
therapy (CCH, hyaluronic acid, verapamil, and interferon α-2β). Outcomes of the 
study are the mean change in PC and in EF. Considering PC improvement, CCH 
showed better outcomes compared with other drugs. When considering improve-
ment in EF, hyaluronic acid, verapamil and interferon α-2β showed a slight increase 
when compared with CCH.  Moreover, verapamil and interferon α-2β showed 
slightly worse mean change in comparison to hyaluronic acid, whereas interferon 
α-2β was worse than verapamil. It was not possible compare other specific out-
comes (penile pain, plaque size, patient satisfaction), because of the lack of homo-
geneity across relevant studies. CCH and interferon α-2β showed the best outcome 
in terms of PC, whereas hyaluronic acid was most efficient in relation to EF [88].

During September and October 2019, there was a lack of Xiapex® in Europe; on 
November fourth 2019, the company gave notice that Xiapex® is being withdrawn 
from the European market and it will be exclusively available in the USA [89].

 Other Treatments

 Penile Traction and Vacuum Devices

Penile traction therapy is a new therapeutic option for PD. Traction, at a cellular 
level, alters gene expression and encourages cell proliferation; it can also trigger 
scar remodeling. This process is called mechanotransduction, in which mechanical 
stimuli are converted into chemical responses [90]. Histological staining following 
traction therapy demonstrated reorganization and remodeling of collagen fibers into 
uniform packed fibrils parallel to the axis of mechanical strain [88].
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An in vitro experimental study performed in order to determine the cellular effects 
of penile traction using primary Peyronie’s cell cultures, demonstrated significant 
alteration in ultrastructure of the collagen tissue: a significant decrease in ASMA, an 
increase in metalloproteinases involved in collagen degradation; receptor for AMS, 
heat shock protein 47 (HSP47) and TGF-β1 receptors were not upregulated [89].

The first study on penile traction therapy was performed by Levine et al. [91]. 
The authors use penile traction on 10 men in which prior medical therapy had failed. 
They reported a reduction of curvature in all men up to 45°; average reduction was 
33%, but this outcome was not statistical significant due to the small sample size. 
Moreover, all men reported improvement in penile length (0.5–2.5  cm), with no 
adverse events documented. Results were maintained at 6 months after completion 
of therapy. The IIEF domain score increased from 18.3 to 23.6.

Gontero et al. performed a phase 2 prospective study on 15 PD patients with a 
minimum of 12 months history of PS and PC not exceeding 50°. Patients performed 
penile traction form a minimum of 5  h per day, up to a maximum of 9  h. PC 
decreased from 31° to 27° at 6  months, which was not statistically significant. 
However, there was a significant improvement in stretched and flaccid penile length 
(1.3 and 0.83 cm, respectively). Results were maintained at 12 months [92].

A prospective non-randomized study assessed efficacy of penile traction to PD 
patients in the acute phase [93]. In this trial, 55 patients, who underwent penile trac-
tion for 6–9 h a day for 6 months, were compared with 41 patients also in the acute 
phase who did not. Mean duration of use was 4.6 h per day. In the interventional 
group, the PC decreased from 33° at baseline to 15° at 6 months and 13° at 9 months, 
with a mean decrease of 20° (p < 0.05). Additionally, pain scores decreased with 
treatment while EF and erection hardness improved. Furthermore, the need for sur-
gery was reduced in 40% of patients and simplified the complexity of the surgical 
procedure (from grafting to plication) in one of every three patients.

The role of penile traction in the management of patients with PD in the stable 
phase was assessed by Moncada et al. [94]. A total of 93 patients with stable PD and 
no erectile dysfunction were followed for a period of 12-weeks and half of them was 
treated with PeniMaster-PRO (a novel vacuum device that apply the force over the 
entire glans in order to decrease patient discomfort). Patients in the interventional 
group were instructed to use the device for 3–8 h daily for 12 consecutively weeks. 
Patients treated experienced an improvement of PC of 31.2° (p < 0.001) at 12 weeks, 
representing a 41.1% improvement from baseline, which significantly correlates 
with the number of hours use of the device. The treatment also improved EF and 
penile length and girth.

Penile vacuum pump therapy is a relatively novel option for patients with PD. The 
technique uses mechanical forced induced by vacuum for lengthening and widening 
of the tunica albuginea in order to reduce PC in erection. Raheem et al. performed a 
single-arm observational study to assess the efficacy of vacuum erection device to 
mechanically straighten the penis in 41 patients with PD. Subjects wore the vacuum 
device for 10 min twice daily, without the constriction ring, for 12 weeks. Of the 31 
patients who completed the study, 21 demonstrated PC reduction by 5° to 25°, three 
had a worsening of the curvature and in seven the curvature remained the same from 
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the baseline. At the end of the study 51% of patients were satisfied of the outcome 
and wanted no further treatments, 49% went on to surgical correction [95].

 Shockwave Therapy

Shockwave therapy causes mechanical stress and microtrauma in the tissues: direct 
damage to the penile plaque and increases the vascularity of the targeted area, which 
leads to the induction of an inflammatory reaction, lysis of the plaque and removal 
by macrophages [96].

First randomized placebo-controlled trial was presented by Palmieri et al. In this 
study, 100 patients with acute stage of PD were recruited and randomized to receive 
shockwave therapy (n = 50) or placebo (n = 50). After 12 weeks of treatment were 
not significantly differences in PC and plaque size between the two groups. At 
24  weeks follow-up were noted significant differences in mean plaque size and 
mean curvature degree, but not clinically meaningful [97].

A second study by Chitale et al. employed 36 patients with PD in a stable phase. 
Patients were randomized to receive shockwave therapy (n = 16) or sham therapy 
(n = 16). At 6-months follow-up no statistically differences were noted in term of 
plaque size, PC, IIEF-5 score and VAS [98].

Recently Hatzichristodoulou et al. performed a placebo-controlled, prospective 
randomized single-blind study. 102 PD patients were randomly assigned (n = 51) to 
shockwave or placebo therapy. After therapy, penile pain decreased in 85% of 
patients in the shockwave therapy group and in 48.0% of patients in the placebo 
group, which showed significant difference. No differences were noted in plaque 
size and deviation angle [99].

In the last RCT, 100 men with PD and ED were randomized to receive Shockwave 
therapy alone once a week (n = 50) or shockwave therapy + tadalafil 5 mg (n = 50). 
After 12 and 24 weeks, penile pain during erection was alleviated in both groups 
compared with baseline. Plaque size and PC were not significantly different in the 
two groups. In addition, EF was improved more in the combination group [66].

 Laser, Radiation and Iontophoresis Therapy

Laser therapy in PD must be used in a nonsurgical modality, energy should be 
reduced in order to minimize heating effects. The precise biological mechanism of 
use of laser in PD is still unclear. Has been reported that it causes an increase of 
cellular effects (collagen and protein synthesis, cell granular decrease, cell prolif-
eration, membrane potential, phagocytosis, ATP synthesis) [100]. Furthermore, 
local vasodilation cause increase in tissue oxygenation that can also relieve pain.

Studies about laser therapy on PD are small, with methodologically high risk of 
bias and, above all, relative contradictive. Although it seem to relieve pain in acute 
phase of disease, decrease of PC or reduction of plaque size seem to temporally. 
This treatment seems to be not useful in patients with hourglass deformity, complex 
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or ventral deformity and in calcified plaques. Laser-therapy is not approved for 
treatment of PD, it remains only inside of clinical studies.

Radiation therapy is an empirical treatment for PD, based on studies about 
Dupuytren’s contraction. Historically low-dose of radiations have been used to treat 
painful erections in patients in the early stages of disease.

Multiple studies have demonstrated varied success in terms of penile pain, PC, 
plaque size and EF; but the absence of validate means of measuring penile, the lim-
ited relevance of plaque size reduction and variable improvement in penile pain are 
a real problem [101–103]. Considering association with negative collateral effects, 
this treatment is not recommended in PD.

Iontophoresis of electromotive drug administration (EMDA) is an effective and 
painless method to deliver medication to a localized tissue area through the use of a 
constant current. Advantages of this technique include improved onset time and a 
rapid offset time. In PD patients this technique is used for the transdermal adminis-
tration of drugs [104].

Many studies confirmed success of association of gel or topical drugs and ionto-
phoresis and EMDA [69–71, 105]. It is a treatment that offers a new option for 
patients who are distressed by PD but do not want to undergo surgical correction 
and prefer to avoid intralesional injection therapy.

 Combination Therapy

In PD patients single therapies provide limited efficacy. In this setting, combination 
of two or more conservative treatments may improve symptoms.

A systematic review and meta-analysis has been performed to explore the effects 
of available conservative combination therapies for active and stable PD. Overall, 
13 studies on active PD and 10 on stable PD (1962 participants) were included. In 
patients with active or stable PD, the available evidence is inconclusive to support 
the use of any combination treatment modality. Comparing the effects of CCH plus 
adjunctive mechanical therapies (penile traction or vacuum pump) versus CCH 
monotherapy on penile curvature and length in patients with stable PD, CCH and 
adjunctive mechanical therapies resulted in an additional decrease of 0.3° in penile 
curvature and in an increase of 0.5 cm in penile length [106].

The available combination treatment modalities do not improve symptoms fur-
ther compared with monotherapy and should not be implemented in patients with 
active or stable PD. Further high-quality randomized trials combining only recom-
mended treatments are mandatory.

 Surgical Treatment

After the resolution of the acute phase, Peyronie’s disease (PD) often leaves the 
patient scarred with a penile deformity that may interfere with sexual intercourse 
and impact his/their satisfaction with sexual life. Spontaneous resolution of 

6 Peyronie’s Disease and Penile Curvature



132

Peyronie’s penile deformity is known to be infrequent, and conservative treat-
ment (when even possible) has some limitations that reduce its appeal or appli-
cability. Thus, men who wish to resolve their penile deformity will more often 
than not seek surgical treatment. Surgery remains to this day the gold standard, 
and is the treatment option that can most rapidly and reliably correct a penile 
deformity.

Although surgical treatment is reliable, it is not without potential complications 
that are not as infrequent as both surgeon and patient would desire, which may 
impair the patient’s and couple’s satisfaction with treatment. Before considering 
surgical treatment, it is paramount to ensure that it is indicated and, if so, when it 
can be performed. Not every patient with a penile curvature or deformity will desire, 
or need, a surgical correction.

Surgical treatment is only indicated for patients who report clinically a signifi-
cant penile deformity that precludes satisfactory sexual intercourse and/or causes 
pain for themselves or their partner. Some authors would also consider a curvature 
or deformity that causes distress (as a result of the appearance of the erect penis) as 
an indication for surgical treatment; however, the authors of this chapter are not in 
agreement with this latter indication.

It is fundamental to define what is meant by a “significant deformity”. Historically 
it has been defined by expert opinion as a penile curvature of more than 30 degrees 
or of a “complex” curvature. By “complex”, authors usually mean a hinge or hour-
glass deformity, which may not cause a significant curvature but can nonetheless 
impair axial stability during penetration. A simple penile curvature of less than 30 
degrees should never be casually regarded as the obvious cause of sexual distress, 
and other causes (such as penile dysmorphic disorder) should be rigorously exam-
ined and excluded before considering the surgical correction of such curvature at 
the behest of a patient.

As mentioned before, spontaneous resolution in the natural progression of PD is 
infrequent; however, worsening of curvature after diagnosis can happen in up to 
48% of patients [36]. Thus, failure to wait for curvature stabilization is a known 
cause for early recurrence after surgical correction. It is agreed by expert opinion 
that patients must have stable condition for at least 3, and as much as 9, months after 
the onset of PD before considering surgical treatment. In the past, these timeframes 
were longer (from at least 6 months to more than 12 months after the onset), but in 
the last decade a shorter compromise between the natural progression of PD and 
patient distress with waiting has been established.

 How to Select the Right Surgical Procedure 
for the Individual Patient?

Rather than curvature correction per se, patient’s and couple’s satisfaction is the 
ultimate goal of the surgical correction of a penile deformity. To achieve this goal 
the correct selection of surgical techniques is paramount. Three important factors 
should be considered, in this order: erectile function, stretched or erect penile length, 
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and the degree of penile curvature and/or type of penile deformity. No matter how 
straight a penis may look, a soft erection (or no erection at all) or a perceived short 
penis will often be a cause for patient’s dissatisfaction after a “successful” intra- 
operative curvature correction.

Questionnaires (such as the International Index of Erectile Function) can be used 
to exclude concomitant erectile dysfunction (ED), and if there is any doubt regard-
ing patient’s erectile function a penile doppler ultrasound or an intracavernous 
injection test should be performed to exclude vasculogenic ED. Therefore, all can-
didates must have intact erectile function, or ED responsive to phosphodiesterase 5 
inhibitors, so that postoperative ED will be less likely [107].

For PD surgical treatment, a definition for “short” penile length has been sug-
gested by expert opinion as an erect penile length less than 8 cm. It is important to 
measure the penis reliably and consistently so measurements can be compared over 
time. Penile length should be recorded, but also how the measurement was per-
formed (e.g., stretched/erect, symphysis pubis/base of penile shaft, dorsal/ventral). 
Stretched penile length is an excellent surrogate for erect penile length (and phar-
macologically induced erect penile length and stretched penile length are both good 
predictors of post-inflatable prosthesis penile length). The authors suggest measur-
ing the penis dorsally from the symphysis pubis to the tip of the glans, and to also 
note how many centimeters are buried beneath pubic adiposity. For practicality this 
is usually performed under stretch, but if a penile doppler ultrasound or intracavern-
ous injection test is indicated, we also measure penile length after intracavernous 
injection of the vasoactive agent in the same manner.

If during patient assessment a “short” penile length is noted, a shortening tunical 
procedure will most likely even further decrease penile length, compromising sex-
ual intercourse. Apart from a man’s (and sometimes also their partner’s) subjective 
complaints of a shortened penis, a “short” penile shaft can be easily displaced from 
the introitus under pelvic thrust.

 Surgical Techniques

Surgical treatment options for PD can be categorized into one of three types: tunical 
shortening procedures, tunical lengthening procedures and penile prosthesis implan-
tation (PPI), with or without adjunct straightening techniques (if residual curvature 
is noted) [108].

For practical purposes, the reader can consider that a penile curvature has two 
sides: the convex or longer side, usually not affected by the disease; and the concave 
or shorter side, which is impacted by Peyronie’s plaque and fibrosis.

 Tunical Shortening Procedures

Tunical shortening procedures are a group of surgical techniques that have in com-
mon the contraction of the corpora cavernosa at the convex side of the curvature, 
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thus shortening the healthy side of the corpora to match the restriction in elasticity 
on the opposing side. The reduction in penile length thus caused is usually at least 
1 mm per 10 degrees of desired curvature correction [109]. The downside of such 
techniques is that penile shortening will always result, and it may be symptomatic 
and cause dissatisfaction with treatment.

These procedures can be considered for men without complex deformity, non- 
severe curvature or ED, and an adequate penile length. Numerous different tech-
niques have been described and can be classified as either excisional, incisional, or 
plication techniques [110–112].

Excisional techniques will incise and excise the tunica, usually in the form of an 
ellipse with two imaginary points as its co-vertexes, and then close the tunical 
defect transversally. The first of these techniques was described for the first time in 
1965 by Dr. Reed Nesbit in congenital curvatures [113], while Pryor and Fitzpatrick 
first described the use of the procedure for PD [114]. This is known as the Nesbit 
technique, and has become a successful option for the treatment of both congenital 
and acquired penile curvatures, such as PD. The authors hazard to state that this is 
still the standard technique for tunical shortening. The drawback of this technique 
has been the concern for veno-occlusive dysfunction due to tunical incision. Some 
modifications of the original technique have been described, such as partial-thick-
ness excision (not entering the corpus cavernosum) to avoid the latter con-
cern of ED.

Incisional techniques will incise the line between the two imaginary points and 
then transversally close the defect, following the Heineke-Mikulicz principle. The 
more popular method has been the Yachia technique, on which the authors have 
been trained and still use to this date. It was initially described by Lemberger in 
1984 [115], and later popularised by Yachia in 1990 when he reported a case-series 
of 10 patients [116].

Plication techniques will directly suture the two points without incising or excis-
ing the tunica albuginea, and thus may limit the potential damage to the veno- 
occlusive mechanism, preventing postoperative ED [117, 118]. The first described 
plication technique was the Essed-Schroeder in 1985, in which one or two parallel 
plications using figure-of-eight sutures to bury the knot were placed [119]. Currently, 
use of 16 or 24-dot techniques (made widespread by Gholami and Lue) are gaining 
popularity [120]. In these techniques, two pairs of Lembert-like sutures are placed 
along the entire penile shaft and are progressively tensioned under penile erection 
until complete curvature correction is achieved. It has the appealing advantage of 
allowing the correction of virtually any dorsal and/or lateral curvature with the same 
technique (only varying tensioning). One disadvantage of the plication technique is 
that it implies the use of non-absorbable sutures, and knot palpation is known to be 
a cause for patient dissatisfaction.

The Baskin-Duckett technique, originally described for ventral congenital curva-
tures [121], and the Levine modification [122] are types of tunica albuginea plica-
tions (TAP) in which the incisional principle is used in part, combined with plication. 
In these techniques, the tunica albuginea is only partially incised (incision shapes 
and locations may vary depending on the actual technique), not entering the corpus 
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cavernosa, and then the two imaginary points are sutured together as in a regular 
plication technique.

There is no universally recommended or clearly superior tunical shortening tech-
nique. Most have been reported as retrospective case-series, without standardized 
reporting or comparison with other techniques. In general, tunical shortening tech-
niques allow complete penile straightening in more than 85% of patients. Recurrence 
of the curvature is uncommon, and the use of non-absorbable sutures or longer- 
lasting absorbable sutures may reduce its risk. Penile hypoesthesia is uncommon 
and usually transitory, lasting between 3 and 6 months. The risk of postoperative ED 
is very low. As previously described, penile shortening will inevitably occur, and it’s 
the most commonly patient-reported adverse outcome for these procedures [110].

 Tunical Lengthening Procedures

Tunical lengthening procedures consist of plaque incision, with or without plaque 
excision, at the concave side of the curvature. It creates a tunica defect that will need 
to be covered with a graft. This technique thus achieves penile straightening by 
increasing the length of the “short” concave side.

Depending on the type and location of the curvature different incisional tech-
niques can be applied. The more popular incisional techniques are the I, H and Y 
incisions. All of these incisions have in common a transverse incision along with the 
point of maximal curvature. This incision will usually involve half, or almost half, 
of the circumference of the tunica, with its lateral endings then differing between 
the incision types. The I incision is the base incision that leaves an ellipsoid defect, 
and it can be modified so that a perpendicular incision is added to each side, allow-
ing the defect to gain a more quadrilateral shape (which will, in turn, ease the mea-
surement of the defect and trimming of the graft material). The Y incision is also a 
valuable modification if an hourglass deformity is present. The base I incision will 
terminate in a Y in each side allowing for tunical enlargement and correction of both 
the deformity hourglass deformity and curvature. In cases of extreme or complex 
curvatures, more than one incision may be needed. The use of geometric principles 
introduced by Paulo Egydio may help to determine the minimal shape and size of 
the incision to achieve curvature correction [123].

Several grafts have been tried and tested, but the ideal one is yet to be found. The 
ideal graft should be readily available, cost-effective, easy to use, flexible, resistant 
to traction, not prone to infection, contraction or ED, cause minimal morbidity if the 
graft is harvested, and have good host tolerance if not autologous [110]. Grafts can 
be autologous (taken from the patient, such as the dermis, dorsal penile vein, fascia 
lata, tunica vaginalis, tunica albuginea or buccal mucosa), allogeneic (also of human 
origin but from a deceased donor, such as the pericardium, fascia lata or dura mater), 
xenogeneic (extracted from non-human animal species and tissues, such as bovine 
pericardium, porcine small intestinal submucosa, bovine and porcine dermis, or 
TachoSil®), and synthetic grafts (these include Dacron® and Gore-Tex® meshes) 
[124–126]. Lowsley and Boyce in 1950 experimented with an operation for the 
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management of PD and were the first authors to perform plaque excision and grafting 
with fat for the treatment of PD, followed by Horton and Devine, in 1974, using a 
dermal skin graft. Since then, many grafts have been used and are currently in use. 
Dermal grafts have lost prominence in the last two decades due to their tendency to 
contract and cause late curvature recurrence. Vein grafts have the theoretical advan-
tage of endothelial-to-endothelial contact when grafted to underlying cavernosal tis-
sue. The saphenous vein has been the most used vein graft, as the superficial penile 
dorsal vein has a limited size that can be harvested. Moreover, vein grafts often 
require extensive and laborious graft preparation before suturing to the tunical defect 
can be performed. The tunica vaginalis has also been used in the past, due its low risk 
of contraction and its low metabolic requirements; however, it is quite thin and may 
be prone to aneurism. In recent years, the buccal mucosa (which has historically been 
one of the most if not the most used autologous graft in urethroplasty) has been 
applied to penile curvatures, so far with favourable short- and medium- term results.

The drawback of the use of autologous grafts is the added morbidity and surgery 
time from graft harvesting, so allografts have also been explored. Allografts offer 
the same biological stability and mechanical resistance as do autologous grafts, 
with the advantage of being ready-to-use and having no added morbidity. Cost- 
effectiveness may depend on local pricing. Cadaveric dura mater is no longer in use, 
but cadaveric fascia lata, temporalis fascia and pericardium (Tutoplast©) are cur-
rently in use, with the latter being the most used.

Xenografts have been trending in the last two decades and are by now the most 
favored option by genitourinary surgeons, as they are ready-to-use. Small intestinal 
submucosa (formerly Surgisis® and now Biodesign®), a type I collagen-based xeno-
genic graft derived from the submucosal layer of the porcine small intestine, has 
been shown to promote tissue-specific regeneration and angiogenesis, and supports 
host cell migration, differentiation and growth of endothelial cells, resulting in tis-
sue structurally and functionally like the original. The four-layer version of 
Biodesign® has ideal mechanical resistance, but it is necessary to add an extra 20% 
in graft length and width to accommodate its tendency to undergo later contraction. 
The authors are well versed in this graft and has used it in the past [127].

Although first described in 2002 [128], only in the last decade with 
Hatzichristodoulou’s publications has collagen fleece (TachoSil©) been gaining 
interest [129–131]. Its use in PD has two major advantages: decreased operating 
time, as no suturing is required after proper application, and it has an additional 
hemostatic effect. According to Hatzichristodoulou’s popularized technique, the 
collagen fleece should be moistened in physiological saline before being molded to 
the tunical defect, and care should take to ensure that an overlapping margin of at 
least 5 mm is achieved in all borders, with no suture recommended. The authors 
currently uses this graft and prefer to first mold the graft to the tunical defect and 
only then moisten it with a sponge embedded in physiological saline (If previously 
moistened the graft can become too fragile and may easily rupture). Initially, it was 
widely thought that collagen fleece could not be used for ventral curvatures, but this 
has been refuted by Hatzichristodoulou [132], although in a limited sample. Other 
xenografts in current use are bovine pericardium.
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Synthetic grafts should be avoided presently, as better options are now clearly 
available. Synthetic grafts have shown an increased risk of infection, secondary 
graft inflammation that can cause significant tissue fibrosis, significant graft con-
tracture, and can even possibly cause allergic reactions. The authors are only famil-
iar with its use for PPI for gender-affirming surgery and have no experience with its 
used for tunical lengthening corporoplasty.

As a whole, tunical lengthening procedures can be considered as an option for 
patients with significant penile shortening, severe curvature (>60°) and/or com-
plex deformities such as hourglass or hinge effects without underlying ED. Barring 
synthetic grafts, graft selection should be based on availability and surgeon’s 
experience, as there is a lack of randomized controlled trials comparing grafts. 
Although very heterogeneous populations and methods are used, results seem to 
be comparable between grafts. Complete penile straightening is achieved in more 
than 85% of patients, along with a 1–1.5  cm gain in penile length, but overall 
these techniques have shown a higher risk of ED than tunical shortening proce-
dures due to veno- occlusive dysfunction, as well as higher rates of penile 
hypo-aesthesia.

In conclusion, autologous grafts present the disadvantage of added morbidity 
and increased operative time due to graft harvesting. Allografts and xenografts have 
been trending in the last two decades, although their added cost can be prohibitive 
in some countries. Almost all grafts still require graft suturing to the tunical defect 
and this surgical step (although straightforward) is usually time-consuming and in 
some cases, such as in the presence of an ossified plaque, can also be challenging. 
The sole exception are collagen fleeces, which do not require suturing and have 
shown a significant reduction in operative time when compared with other grafts 
[133]. This characteristic of collagen fleece is the driver of its uptrend.

 Penile Prothesis Implant

For patients with PD and ED unresponsive to medical therapy, PPI is required, and 
if needed must be combined with tunical lengthening procedures.

Patients with ED and less than 30° of curvature or an hourglass deformity may 
be treated with prothesis implantation alone, not requiring any additional measures. 
Regular cycling of the penile prothesis will gradually straighten the penis and 
resolve its deformity. Intraoperatively, when the curvature exceeds 30° and is not 
ventral, manual modeling (the so-called “Wilson’s maneuver”, or forcefully bend-
ing the clamped inflated penile prothesis in the opposite direction of the curvature 
for at least 90 straight seconds two times) may result in sufficient straightening of 
the penis [134, 135]. This maneuver has a 3–5% risk of urethral perforation, most 
likely due to distal extrusion of cylinders at the fossa navicularis [39]. If after two 
attempts the curvature remains greater than 30°, additional maneuvers should be 
considered to optimize straightening. Further curvature correction can be achieved 
either by lengthening the shorter side of the shaft with relaxing tunical incisions or 
by shortening the longer side with plications; usually tunical lengthening is 
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preferred is this case as ED is not a concern, and penile shortening is a common 
complain of patients with PD.

Tunical lengthening combined with PPI has similar principles to the aforemen-
tioned techniques, and those can also be applied in this setting allowing up to a 
2 cm gain in penile length; yet as ED and veno-occlusive dysfunction are not an 
issue in this setting, more advanced incisional patterns can be applied to allow a 
farther gain in penile length (between 2 and 4 cm). The first of these techniques 
was the Sliding technique [136], which involved both dorsal neurovascular bundle 
and urethral dissection, tunical incision in a specific pattern and tunical “sliding” 
until maximal length of the neurovascular bundle and urethra were achieved, then 
use of a double ventral-dorsal porcine small intestinal submucosal graft. This 
technique was later modified by Paulo Egydio—the Modified Sliding Technique, 
also known as MoST [136]—to optimize surgical time and avoid graft placement: 
only the tunica was incised and the corpus cavernosa was only separated dorsally 
from the tunica, allowing the corpus to cover the ventral defect, while the dorsal 
defect was only covered with Buck’s fascia. Later, the same author added a dorsal 
incision to split the dorsal gap into two smaller ones to avoid cylinder hernia-
tion—the technique known as Multiple-Slit Technique (MuST) [136]. These mod-
ifications allowed a significant shortening of operative time but, unfortunately, 
these techniques have an increased risk of glans necrosis, a very rare but devastat-
ing complication. It is believed that extensive combined dissection of the urethra 
and neurovascular bundle can be a risk factor for glans necrosis, and the latter 
author has adjusted his MuST technique to the Tunical Expansion Procedure 
(TEP). In this, no mobilization of the urethra is required and combined dorso-
ventral tunical incisions are replaced by multiple 5–8  mm incisions along the 
tunical shaft to permit tunical lengthening [136, 137]. This technique also prom-
ises an average penile lengthening of 3.5 cm. Other modifications of these more 
popular techniques have also been described, but the authors believe that advanced 
tunical lengthening procedures should only be performed in a high-volume center 
as care to precise detail is critical to avoid complications and ensure patient 
satisfaction.

 Adjuvant Procedures

 Circumcision

Historically, circumcision has was recommended during curvature corrections, 
especially if phimosis was present. However, not every patient will have phimosis, 
and it is known that even a “minor” adjuvant procedure such as a circumcision can 
be a cause of patient dissatisfaction. A decade ago, Prof. David Ralph’s group pub-
lished a case series that showed that, in patients with normal foreskins, if no circum-
cision was performed during tunical procedures a secondary circumcision was only 
required in 0.8% of patients [136]. Our experience has shown us that circumcision 
can safely be avoided, but that transitory edema of the foreskin with difficult 
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retraction may last between 3 to 6 months. The decision for secondary circumcision 
should be delayed until after this timeframe.

Other alternatives to avoid circumcision are alternative surgical incisions (to the 
standard subcoronal incision), like the median incision along the penile shaft or, for 
combined PPI, everting the penile shaft through the traditional penoscrotal incision.

The authors further recommend that if circumcision is routinely performed or is 
deemed necessary, it should be discussed beforehand with the patient.

 Penile Cosmetic Surgeries

Although not well documented in published literature, penile cosmetic surgeries 
such as suspensory ligament resection, with or without V-Y plasty, or ventral phal-
loplasty/scrotoplasty, are sometimes combined with tunical procedures to enhance 
the flaccid penile length in response to patient’s complaining of penile shortening. 
It is important to note that these techniques do not increase penile length when erect, 
and in the absence of symptomatic dorsal suprapubic web or ventral scrotal web 
they should not be performed. These techniques are out of the scope of this chapter 
and will not be further discussed.

 Surgical Technique

The authors will describe their standard approach for a dorsal or dorso-lateral penile 
curvature in a patient without clinically significant ED and in whom the placement 
of a penile prothesis is not intended. Trichotomy is performed at the table and the 
skin is prepared with an iodopovidone solution. Antibiotic prophylaxis is usually 
limited to a single-dose first-generation cephalosporin given just before surgical 
incision. The authors recognize that possibly no antibiotic prophylaxis is warranted 
as this is a clean procedure. Thromboprophylaxis is performed according to indi-
vidual patients’ thrombotic risk.

For a standard tunical procedure, a subcoronal incision 1 cm below the coronal 
sulcus is performed. At this point, if circumcision is to be routinely performed or if 
significant phimosis is identified, excessive foreskin is resected. Dartos’ fascia is 
incised circumferentially until Buck’s fascia is identified, and complete degloving 
of the entire penile shaft is performed along this fascia. Buck’s fascia is incised 
bilaterally by two longitudinal para-urethral incisions. It is important to note that 
distally the neurovascular bundle fans out, and care should be taken to not incise 
Buck’s fascia at this point. Tips and tricks: If a collagen fleece graft is planned, care 
should be taken to leave at least a 1-cm margin from the urethra edge, as this will 
ease graft placement and Buck’s fascia closure. If a pure lateral curvature is present 
and a tunical shortening procedure is planned, Buck’s fascia can be open just unilat-
erally opposite to the curvature.

At this point, an artificial saline erection is induced, and penile curvature axis is 
noted. If a plication tunical procedure is planned, an artificial erection can be 
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induced before incision is performed with an intracavernous vasoactive agent such 
as alprostadil (this will ease the correct tensioning of plication suture and avoid the 
need for artificial saline). If a tunical shortening procedure is planned, then at this 
point tunical plication, incision or excision is performed. Tips and tricks: In case 
tunical excision or incision was chosen, Allis clamps can be used to simulate tunical 
shortening and curvature correction. The Allis jaws will leave the tunica albuginea 
marked and these marks can be used as a reference for incision or excision. The use 
of non-absorbable sutures or longer-lasting absorbable sutures may reduce recur-
rence of the curvature and should be preferred.

On the other hand, if a tunical lengthening procedure is planned, the dorsal 
neurovascular bundle is mobilized, taking care not to use traction as it can cause 
postoperative penile hypoesthesia. Bipolar cautery should be preferred during this 
step. Once again, it should be noted that the neurovascular bundle fans out distally 
and should only be detached from the tunica and not cut at this time-point. The 
penile shaft is clamped using a rubber band or bladder catheter, and an artificial 
erection is performed, noting the pole of the penile curvature. A perpendicular line 
to the penile shaft is marked at the pole of the curvature using a pen. A semi-cir-
cumferential I, H or Y incision is performed along this line using the pole of the 
curvature as its midpoint. An H incision is the most versatile incision as its edges 
can be prolonged to allow further tunical lengthening. A formula proposed by 
Egydio can be used to calculate the minimum dimensions required for complete 
curvature correction [136]. As an alternative, the surgeon can extend the H edges 
proximally and distally until the penile shaft matches the neurovascular bundle 
length. Usually, an Y incision is reserved for an hourglass deformity and will also 
ease girth restoration. The incision edges can then be trimmed so a quadrilateral 
shape is formed, and the tunical defect width and length are measured. The graft is 
cut to size, and if the chosen graft is known to be at risk of postoperative contrac-
tion, an extra 20% should be added to noted measurements. The graft is used to 
cover the tunical defect and is sutured. Tips and tricks: Suture can be performed in 
quadrants, and if two surgeons are present two simultaneous sutures can be per-
formed on opposite sides. This can significantly reduce penile clamp time. If a 
collagen fleece is used, no suture is required and a simple I incision is usually 
sufficient.

After the graft is sutured, an artificial erection is repeated, and residual curvature 
is assessed. If a residual curvature is present, it is usually mild and can be corrected 
with an additional tunical shortening procedure. The penile clamp is removed, and 
Buck’s fascia is closed bilaterally. The Dartos is approximated at the original sub-
coronal incision, and the foreskin is closed using either separate or continuous fast- 
reabsorbing sutures.

A compressive dressing is applied to the penile shaft, its distal edges fixed to 
the coronal sulcus using spare sutures, leaving the urethral meatus clear of the 
dressing. The dressing is left in place between 2 to 7 days to prevent significant 
penile hematoma and edema. If only a tunical shortening procedure was per-
formed a compressive bandage can de left in place for just a day and there is no 
need for suture.
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 Postoperative Cares

Postoperative care is especially important for tunical lengthening procedures, as 
penile rehabilitation is paramount for success. Patients can be safely discharged on 
the same or the next day with the dressing in place. An appointment is scheduled the 
week after for dressing removal and wound care. If no significant complications are 
noted, the patient is started on daily tadalafil 5 mg and is instructed on how to per-
form penile massage (gentle penile stretching and contralateral bending for 30 min 
a day. After 4 weeks the patient is reassessed, and if no complication is noted sexual 
intercourse may be resumed. At this point the patient is questioned regarding spon-
taneous erection rigidity and residual penile curvature, and counseled regarding 
penile hypoesthesia if present. At 3 months of follow-up patient is assessed regard-
ing their ability to successfully resume sexual function, and if not then reasons for 
lack of success are explored. If the patient was able to satisfactorily resume sexual 
intercourse tadalafil is stopped at this time point.

 Complications

Although generally safe, surgical correction of PD can have some complications. 
However, the authors will not describe complications of PPI here because it exceeds 
the objective of this chapter.

 Persistence and Recurrence of Curvature

The failure to fully correct curvature is one of the most common complications, and 
is probably due to surgical failure. Recurrence likely results from failure to wait 
until the disease has stabilized, reactivation of previously stable disease, or the use 
of early absorbable sutures. There are no studies proving the superiority of any one 
technique with regards to preventing curvature recurrence. Residual curvature may 
be acceptable if of minimal magnitude. If excessive, however, it may be considered 
poor surgical technique and can result in patient dissatisfaction [109, 136]. Up to 
22% of recurrent curvatures are severe and surgery may again be necessary [111]. 
Rehabilitation programs based on penile traction, penile massage and phosphodies-
terase 5 inhibitors may reduce the risk of penile curvature recurrence and shortening 
[138]. If necessary, revision surgery should be carried out after complete healing, 
stabilization of the curvature and assessment of erectile function. By consensus, it 
should occur at least 6 months after the initial procedure.

 Erectile Dysfunction

De novo ED is the Achilles heel of PD surgery, having a higher incidence (around 
20–36%) in grafting procedures [139–141]. It’s multifactorial, with the main 
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contributors involving disruption of the veno-occlusive mechanism in the case of 
graft procedures. Also, neurovascular bundle damage during its mobilization, psy-
chogenic etiology, and even circumcision are risk factors [111, 142]. For those who 
do not already have it, PPI can be a solution in patients who have developed de novo 
refractory ED, being executed in a delayed fashion.

 Glans Necrosis

Glans necrosis has never been reported after tunical shortening procedures. Although 
rare it can occur in up to 2.4% of patients submitted to concomitant tunical length-
ening and PPI, and it is a feared complication [143]. It is usually associated with 
advanced tunical lengthening (such as “sliding” techniques) or coincident distal 
urethral injury repair, and both have been identified as intra-operative risk factors. 
The presence of preoperative comorbidities such as atherosclerotic cardiovascular 
disease, diabetes mellitus, smoking, previous prosthesis explanation, and previous 
radiation therapy are other postulated risk factors [144, 145]. Immediate prosthesis 
removal is recommended in the presence of risk factors as expectant management 
often leads to significant glans loss.

 Other Complications

Grafting procedures can also result in bulging/ballooning, promoting a new penile 
deformity in 12.5% of patients, being severe in only 3% [111]. Although uncom-
mon, this may also arise following plication procedures. Correction is made by 
excision of the dilated tunical segment and subsequent graft insertion.

Almost three-quarters of patients also report the feeling of palpation of surgical 
knots, but pain is only present in 4–6% [111, 146, 147]. This occurs typically when 
non-absorbable sutures are used. It can be diminished with the use of long-lasting 
absorbable sutures, that provide suture tension for a long enough time to be effective 
while being eventually absorbed in weeks to months.

Glans hyposthesia results from neuropraxia, but infiltration of Peyronie’s plaque 
into the neurovascular bundle structures has also been proposed as a possible cause 
[118]. It is usually transient, with resolution within 12 months from surgery.

 Conclusion

Surgical treatment of PD has high rates of success but it is not devoid of complica-
tions. It is paramount to first ensure that the patient really needs surgical treatment, 
and if so then erectile function, penile length and the severity of the curvature should 
be taken into account to select the surgical technique. Some techniques, such as 
advanced tunical lengthening procedures, are more complex and can have devastat-
ing complications, and thus we counsel that these should be performed only by 
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experienced genito-urinary reconstructive surgeons in high-volume centers. Being a 
theme of the intimacy of the man and the couple, it is imperative to carefully explain 
the procedure to the patient to avoid false expectations, dissatisfaction with out-
comes, and possible medico-legal issues to the surgeon.
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7Reconstructive Andrologic Surgery

Patrick Gordon, Wai Gin Lee, and David Ralph

Abstract

Reconstructive andrology is a branch of surgery dedicated to the return of normal 
form and function of the external male genitalia that is aesthetically pleasing to 
the patient. In sexually active patients this is particularly challenging to ensure 
good aesthetics, preserve erogenous sensation while maintaining erectile tissue 
adequate for penetrative intercourse. This can be due to congenital or acquired 
conditions. By far the most common procedure (indeed in all surgery) is circum-
cision. In this chapter, we will not deal with this, but how to manage some com-
mon complications related to this and other more common reconstructive 
procedures. Gender affirmation surgery will be covered in another chapter.

 Principles of Reconstructive Surgery

One of the main principles of reconstruction is to provide skin coverage of the 
organs without compromising their function and form. Often a wide range of options 
exist, with the simplest if possible being chosen. Wherever possible skin should be 
closed primarily, if tissue doesn’t allow this then first choice should be a local flap 
from surrounding tissue. If local tissue can’t be used then for larger tissue defects 
free grafts requiring microvascular anastomosis may be required.
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For skin-only coverage autologous skin grafts can be used. The vast majority 
being split thickness skin grafts (STSG) containing epidermis and part of the 
dermis only, so have limited nutrient requirement to survive period of plasmatic 
imbibition before blood vessels develop (capillary inosculation) within 36-h. 
Here an air dermatome is used to harvest skin from a donor site of varying thick-
ness (0.16 of an inch most commonly used). For larger areas once harvested the 
STSG can be passed through a mesher. This makes multiple rows of small cuts 
to expand the surface area for varying ratios (1:1.5, 1:3). Meshed grafts tend to 
contract more but provide excellent cosmesis on the scrotum. They are then 
sutured in place (including central quilting sutures to allow haematoma to be 
evacuated through the needle puncture as well as further securing the graft), 
with compressive dressings for a period of time (7–10 days) to allow optimum 
take of the graft. Donor sites can usually be dressed simply and will re-epitheli-
alise. STSG advantages are ease of access, simple dressings to donor site, high 
percentage of graft take, large areas can be covered (especially with use of a 
mesher) and good cosmesis (especially for penile or scrotal skin with no subder-
mal fat). The disadvantages are they can contract significantly.

Full thickness skin grafts (FTSG) contain the epidermis and entire dermis 
(including hair follicles so take from non-hair baring areas) which provides 
more mechanical strength (resistant shear force, less shrinkage/contracture), 
generally better function and cosmesis. Area to be excised is measured and 
marked then excised using a scalpel. Fat is then stripped and the graft is then 
sutured in place with compression dressings the same as a STSG. Disadvantages 
are that deeper donor site that will require closure, and greater neovascularisa-
tion requirements.

Ultimately patients and procedures being undertaken in reconstructive 
andrology are becoming more challenging and complex. As such patients should 
be managed in high volume centres with experienced clinicians working in a 
multidisciplinary team. By discussing complex cases in this manner amongst 
experienced nursing, urologists, plastics, vascular, radiology, dermatology, 
microbiology, psychiatry, pain management, patients can benefit from improved 
outcomes.

 Hidradenitis Suppurativa

Hidradenitis Suppurativa (HS) is an autoimmune chronic inflammatory skin condi-
tion that affects apocrine gland-bearing skin in the axillae, groin and lower back. It 
causes chronic abscesses that constantly exude purulent discharge leading to 
sinuses, fistulae and scarring [1].
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HS often presents at puberty and leads to significant psychological distress. 
Associations and risk factors include family history, smoking, diabetes/meta-
bolic syndrome and other common skin disorders (acne, psoriasis). It has a 
strong association with inflammatory bowel disease and patients should be eval-
uated by a gastroenterologist to rule out perineal Crohn’s disease.

HS is characterised clinically by:

• Typical distribution (groin/perineum, axilla, mammary folds, lower back)
• Painful firm papules, abscesses and nodules
• Draining sinuses/fistulae linking inflammatory lesions
• Hypertrophic and atrophic scars
• Swabs for bacteriology are typically negative

Complications of HS can include:

• Secondary infection
• Psychological effects and negative impact on quality-of-life
• Squamous cell carcinoma
• Anaemia of chronic disease

Treatment starts with weight loss if overweight and antibiotics (if secondary 
infection). Immunosuppression becomes the mainstay of treatment, including 
newer agents like monoclonal antibodies [2]. Surgery is reserved to remove heav-
ily inflamed and diseased areas that can potentially lead to secondary malignan-
cies. Wounds can be left to heal by secondary intention, but larger areas will 
require skin grafting (surgical techniques discussed later in chapter) or flaps. 
Graft site should be clear of disease and infection prior to successful grafting, 
which may require several trips to the operating theatre. Patients should be man-
aged carefully as a team (Dermatologists, surgeons, Microbiologists) to optimise 
medical therapy before and after grafting. With this, good results can be achieved 
as illustrated below (Fig. 7.1).
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a

c

b

Fig. 7.1 Photos show the same patient with HS. (a) Pre-surgery. (b) After debridement. (c) 
1-month post-surgery (STSG penile shaft, 1:3 meshed SSTG scrotum) with acceptable results
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 Fournier’s Gangrene

Fournier’s gangrene (FG) is a rare form of necrotising fasciitis affecting the peri-
neal, genital, and perianal regions. It is a life-threatening condition carrying a mor-
tality of 20–40% [3]. It is rare and primarily affects men, but can be seen in women 
(ratio 10:1) [4]. Patients are often immunosuppressed or diabetic and tend to have 
multiple co-morbidities leading to impaired blood supply to the genitals. Pathogens 
tend to be a polymicrobial flora, with the synergistic effect of anaerobes and aerobes 
leading to the rapid spread of infection along the fascial planes.

Diagnosis is clinical and is based on the typical rapidly progressing skin changes 
(erythema rapidly turning into crepitus/gas and necrosis) seen in a systemically 
unwell patient. Treatment is urgent radical debridement of all dead tissue up to a 
bleeding margin in conjunction with patient resuscitation and broad-spectrum anti-
biotics. Further relook in theatre 24–48 h often required to sure all dead/infected 
tissue removed. Any patient deterioration requires prompt wound review.

Multiple debridement’s (on average 3) lead to large skin defects that require 
reconstruction in certain patients [5]. Closure of these skin defects may be by sec-
ondary intention or may require the use of STSG or tissue flaps once the wound is 
healthy and free of infection.

 Genital Lymphoedema

This is a rare condition that can be extremely debilitating to patients and difficult to 
manage. Lymphoedema is the abnormal collection of lymphatic fluid due to lym-
phatic obstruction. It can occur across the body, and in the genitals, it can be isolated 
to the penis or scrotum or both. It is classed as primary (or idiopathic) due to abnor-
mal lymphatic development or more commonly it is secondary to other causes such 
as iatrogenic (surgery or radiotherapy), malignancy, and infection (parasitic or 
venereal). The disease process needs to involve both inguinal lymphatic chains, due 
to the bilateral lymph drainage of the genitals. Rare inflammatory disorders such as 
vasculitis, sarcoidosis and Crohn’s disease can also be a cause so careful attention 
should be paid to the medical history [6].

Patients can suffer regular superimposed infections in the form of cellulitis which 
result in further inflammation and subsequent formation of collagen deposition. 
This further impairs existing lymphatic drainage leading to progressive swelling 
and fibrosis of the overlying skin, worsening the patient’s symptoms and morbidity.

Proposed management should first identify and treat the underlying pathology, if 
possible. Treatment aims to restore sexual and voiding function with the best pos-
sible cosmetic results. If identified early, conservative measures can have good 
results. When conservative measures such as compression garments, elevation and 
massage fail to reduce swelling and infection, surgery to excise the diseased skin 
and subcutaneous tissue is required. Surgery to restore lymphatic drainage has poor 
results [7].
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Excision of skin and subcutaneous tissue is the primary goal, Buck’s fascia is 
never involved. Surgical procedures may include circumcision to improve void-
ing (note the inner prepuce rarely involved due to separate drainage via dorsal 
neurovascular bundle into pudendal system), partial or total scrotectomy with or 
without skin grafting (FTSG or STSG). FTSG have the advantage of reduced 
contracture and improved elasticity, but with the disadvantages of needing a 
larger donor site and increased risk of loss. STSG are easier to harvest and man-
age, but can contract significantly. Hence, STSG should be used with caution on 
the penile shaft. Scrotal reconstruction can often be achieved by primary closure 
due to the unaffected lateral scrotal tissue (tend to have separate lymphatic 
drainage). Penile wound defects can be covered using STSG quilted in place 
with a compression bandage for 7-days. In combined penoscrotal oedema, the 
scrotum should be managed first as it can lead to spontaneous resolution of the 
penile lymphoedema.

 Preputioplasty

Phimosis is a condition where the foreskin (or prepuce) of the penis cannot be 
retracted and the inner prepuce may be fused to the glans. In adults, this tends to be 
due to lichen sclerosus (LS) unlike in the paediatric population. LS is an inflamma-
tory scarring dermatosis affecting genital skin in both sexes [7] This progressive 
slow-growing disease leads to contraction and adhesions of the mucosa causing 
painful narrowing of the prepuce and can spread proximally through the urethral 
meatus causing urethral strictures. As well as causing difficulty in voiding and pain 
during erections the chronic inflammation increases the risk of developing malig-
nancy [8]. As such, circumcision is recommended as steroid creams may have little 
benefit in the adult population.

Preputioplasty is an alternative to circumcision for men with phimosis who wish 
to preserve their foreskin. The aim is to release the constricting band in the foreskin. 
It’s rarely used in adult’s due to the primary driver for disease progression being 
active LS which tends to require a full circumcision (to excise all abnormal skin). 
Several techniques are used, being variations on gaining length but cutting verti-
cally and closing longitudinally (Fig. 7.2). This can leave the distal edges of the 
foreskin uneven (so called ‘Fish mouth’ appearance), patients should be counselled 
for this as a cosmetic outcome.
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b

b

b

Fig. 7.2 Longitudinal incision through skin to Buck’s fascia, which is then closed transversely. 
Can be single or multiple. Post-operatively, patients should be encouraged to mobilise the skin as 
comfort allows

 Foreskin Restoration (Reversal of Circumcision)

There is a growing group of men who suffer body image issues following their cir-
cumcision performed in childhood and they may seek restorative procedures. 
Patients may complain of loss of glans sensation, reduced sexual arousal and 
increased glans sensitivity during exercise [9] Using scrotal skin as a staged, trans-
ferred flap can achieve good cosmetic results (Fig.  7.3) but patients should be 
warned it will take several operations over 1–2 years to achieve.
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a b c

Fig. 7.3 These images show the steps for foreskin restoration. (a) Graft site prepared and the 
penile shaft is buried in anterior scrotum. (b, c) Over several stages the scrotal skin is slowly 
divided in stages to allow new blood supply to develop on the penile shaft with good cosmetic 
end result

 Aesthetic Revision Surgery of the Male Genitalia

Appearance of the male genitalia is strongly linked with self-esteem and sexual identity. 
Increasing exposure to pornographic material can lead some men to develop thoughts of 
inadequacy with their own genitalia (even when it is acceptable to their partner). 
Aesthetic surgery of the male genitalia serves to restore or correct these perceived defi-
ciencies. It is important prior to any procedure that the patient’s expectations and goals 
are discussed and documented in detail to avoid unrealistic expectations and exclude 
underlying psychiatric issues. If necessary, these patients should be assessed by a mental 
health professional. A thorough history of erectile, orgasmic and urinary function should 
be documented. Below we briefly summarise some of the procedures that can be offered.

 Penile Lengthening

Division of the suspensory ligament may improve penile length in the flaccid state. 
This can be achieved through a small incision above the penopubic junction in the 
midline. Some surgeons after dividing the ligament place a spacer in the form of a 
testicular prosthesis to stop the ligament re-attaching (which can further shorten the 
penis) [10]. The length gained afterwards is variable, and if too much of the liga-
ment is divided the penis can become unstable in the erect state.

 Penile Girth Enhancement

Procedures offering increased penile girth are increasingly common. The most com-
mon being autologous fat injection above Buck’s fascia. Results vary depending on 
practitioner experience, and the number of tunneling sites required. Complications 
include infections, asymmetric fat distribution, nodule formation and erectile dys-
function due to corporal fibrosis. When removing asymmetric fat or nodules, care 
should be taken not to remove too much fat as this can result in lymphedema. 
Dermal fillers like hyaluronic acid can be used as an alternative.

Dermal grafts are sheets that can be circumferentially wrapped around Bucks fascia 
to increase girth with a smooth texture. Various incisions can be used with grafts being 
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secured proximally and distally. Complications include unsightly scar sites, infection, 
skin loss and scar contracture resulting in penile shortening. The graft may also migrate. 
Allografts can also be used with a similar risk of complications. Removing these grafts 
can damage the neurovascular bundle and lead to severe penile shortening.

 Penoscrotal Transposition

Penoscrotal transposition is a rare external genitalia anomaly resulting in a partial or 
complete positional exchange between the penis and the scrotum. In rare and extreme 
cases, the shaft comes out in the perineum (raises the question of penile agenesis or 
ambiguous genitalia), but more commonly, in incomplete cases the shaft emerges from 
the scrotum. It has a strong association with chordee, hypospadias and potentially life-
threatening congenital abnormalities, so at diagnosis there should be a high index of 
suspicion for other abnormalities [10]. The embryological sequence responsible for this 
malformation remains unclear; however, it has been suggested that an abnormal posi-
tioning of the genital tubercle in relation to the scrotal swellings during the critical fourth 
to fifth week of gestation could affect the migration of the scrotal swellings [11].

Basic principles of surgical repair are to move the scrotal skin posterior, and 
penis anterior. This relies on the creation of rotational flaps to mobilise the scrotum 
downwards (Glenn & Anderson) or transpose the penis to an opening created in the 
skin through tunneling (Mcllvoy & Harris). This may be in a single, or more com-
monly, staged procedure. Urethral reconstruction may also be required with associ-
ated hypospadias. Complications may include fistulae, dehiscence, flap necrosis, 
lymphoedema and testicular injury but good cosmesis is possible (Fig. 7.4).

Fig. 7.4 Images show a mild form of penoscrotal transposition that was corrected in a single stage 
procedure
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 Genital Foreign Body

Self-mutilation of the genitals is rare with an unknown incidence. Reasons may 
relate to body dysmorphia, psychiatric/personality/gender identity disorders or sub-
stance misuse. Insults can vary from cutting, to full amputation or strangulation 
with various objects. Immediate management may require control of bleeding in the 
case of amputation and patient resuscitation. Management depends on the timing of 
injury, severity of injury and mental state of the patient. Reconstruction should aim 
to restore voiding and sexual function by replicating as close to normal anatomy as 
possible. Total penile amputation can be re-planted with the appropriate microsurgi-
cal expertise and timely presentation/intervention (within 13 h). Division of suspen-
sory ligament may also avoid the need for perineal urethrostomy by increasing 
functional penile length.

Management of these patients should be multidisciplinary involving a psychia-
trist and support workers. Patients with ongoing ideations of self-harm will require 
psychiatric treatment to prevent further self-harm to any subsequent surgical 
reconstruction.

Injection of silicone (other substances such as paraffin or vaseline have been 
described) into the penile shaft fat for augmentation (either by the patient himself or 
an often unregulated practitioner) has been reported for over 50 years. Silicone can 
exist in liquid and solid forms and has used for several cosmetic treatments. Several 
complications have been reported:

• Pain
• Migration
• Tissue induration
• Erythema

More severe granulomatous reactions (so called siliconoma) may present as recur-
rent infections/cellulitis, ulceration, nodules and regional lymph node enlargement 
(Fig. 7.5a). Damage to vasculature can result in tissue necrosis. Histologically, the 
granulomatous response is characterised by the presence of large numbers of histio-
cytes and giant Langerhans’ cells [12]. Once injected, the only treatment is excision 
of the affected tissues with the overlying skin because the skin is usually adherent 
to the dense inflammatory granulomatous tissue (Fig. 7.5b). Skin grafting is usually 
required for wound closure (Fig. 7.5c).

 Buried Penis

Buried penis in an increasingly common problem due to increasing rates of obesity 
although it can also be caused by severe LS, radical circumcision and lymphoedema. 
The penis is a normal size, but the shaft is trapped below the pubic skin (Fig. 7.6a). 
Burying of the penile shaft leads to difficulty in voiding leading to skin breakdown 
and difficulties in sexual function. Undiagnosed urethral strictures should also be con-
sidered in these patients who have voiding difficulty. Patients should be encouraged to 
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a b c

Fig. 7.5 (a) Serial Images above from same patient presenting with a siliconoma. (b) Affected 
tissue was excised while protecting the testes and penile shaft. (c) STSG applied to the penile shaft 
with primary closure of the scrotum

a b

Fig. 7.6 (a) Patient with severe buried penis due to suprapubic fat pad. (b) FTSG was used to 
resurface the penile shaft after unburying

lose weight (with a target weight agreed). They will require the support of their family 
doctor, dietician and, in some cases, bariatric surgeon. Patients often have significant 
comorbidities and so require careful pre-operative evaluation. In motivated patients 
who have met their target weight, surgery can then be offered with significant improve-
ments in quality of life achieved.

There are several surgical techniques and options vary depending on the quantity 
and quality of penile, pubic and scrotal skin. The primary step is to mobilise and 
release the penis from underlying scar tissue. The suprapubic fat pannus is then 
excised (panniculectomy) to further increase exposure. During dissection care 
should be taken to identify and protect the spermatic cord bilaterally, with dissec-
tion down to the level of the rectus fascia. The patient should be marked pre- 
operatively while both lying and standing so the patient knows how much tissue is 
being removed and to prevent ‘dog ears’ following closure.

The suprapubic skin is anchored to the rectus fascia along with the base of penis 
to reform the penopubic angle (Fig.  7.6b). The final stage once penis correctly 
secured and overhanging fat pannus removed is to cover any skin defects. Local 
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flaps (scrotal flaps) can be used. Alternatively, STSG or FTSG can be used because 
they are easily harvested, and will match penile shaft skin with little subcutaneous 
fat. STSG also lack hair follicles and have better take. Drain should be left on either 
side to prevent seroma formation.

A select group will benefit from a malleable penile prosthesis. This is indicated 
in men with co-existing erectile dysfunction. If required this can be exchanged for 
an inflatable implant at a later date, but an inflatable device should be avoided at the 
time of unburying surgery due to the risk of wound breakdown and infection.

Peri-operative risks increase with rising body mass index and poor diabetic con-
trol [13]. They include increasing length of hospital stay, delayed healing, wound 
breakdown/infection, seroma formation and graft loss.
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8Transmasculine Gender Affirmation 
Surgery

Wai Gin Lee, David Ralph, and Nim Christopher

Abstract

Transmasculine gender affirmation surgery (GAS) is evolving rapidly due to sur-
gical and socioeconomic advances over recent decades. Important innovations 
include the use of free or pedicled sensate tissue flaps with integrated urethra 
coupled with an improved understanding of how best to offer inclusive care. 
Shared decision making with an individualised approach for care; coupled with 
novel customised urological prosthetics are encouraging developments and will 
likely lead to improved outcomes and satisfaction. The prospect of further inno-
vation in techniques for penile allotransplantation and tissue bio-engineering are 
tantalising goals for the future.

 Introduction

Gender affirmation surgery (GAS) is a modular series of procedures that aligns a 
person’s physical appearance more closely with their experienced gender identity. 
The procedures are “modular” because not all individuals will want, require, or 
qualify for every intervention.

Transmasculine genital gender affirmation surgery (GAS) is evolving rapidly 
due to surgical and socioeconomic advances over recent decades. There has been a 
20-fold increase in the number of individuals referred for assessment at the gender 
identity clinic in Amsterdam between 1980 and 2015 [1]. Genital GAS has doubled 
from an average of 11 procedures a year prior to 2011 to an average of 22 
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Table 8.1 Summary of procedures constituting gender affirmation surgery

GAS Options
Genital (bottom 
surgery)

Penile reconstruction Phalloplasty
Metoidioplasty (meta)a

Adjunctive procedures Urethral lengthening (join-up)
Scrotoplasty
Glansplasty (glans sculpting)
Clitoral transposition (burying of 
clitoris)

Removal of “female” organs Hysterectomy
Salpingo-oophorectomy
Vaginectomy (colpectomy)

Non-genital Chest reconstruction (top 
surgery)

Long scar (double incision)
Short scar

Facial masculinisation
Vocal cord surgery Rarely required

aColloquial or alternative terms in parentheses

procedures a year since 2015 [2]. GAS is also requested at an increasingly younger 
age [3] possibly because information on transgender identities has become much 
more accessible via the internet and social acceptance has improved.

Broadly speaking, GAS can be classified as genital or non-genital procedures. In 
transmasculine persons (see definitions below), genital GAS encompasses penile 
reconstruction with or without adjunctive procedures and removal of the “female” 
organs (Table 8.1). Non-genital GAS usually refers to chest reconstruction (mascu-
linisation) but can include other procedures (Table 8.1).

Urologists traditionally played an important role in genital GAS given the ana-
tomical region and the need for reconstruction of the urinary tract and for insertion 
of urological prosthetics. However, a specialist andrologist with an understanding 
of reconstructive surgical principles and microsurgery may be best placed to com-
prehensively address the surgical needs of transmasculine individuals.

The advanced and diverse techniques required for transmasculine GAS cannot 
be adequately discussed within a chapter. The following chapter will introduce 
important concepts of transmasculine GAS to whet the appetite of the reader. The 
reader may then choose to pursue more in-depth reading and training at an appropri-
ate centre, if desired.

 Definitions and Terminology

Clinicians who intend to work within the field of GAS must have some understand-
ing of the terminology that underpins inclusive care [4]. Sex assigned at birth (e.g., 
assigned male at birth, AMAB; assigned female at birth, AFAB) refers to the sex 
assigned to a newborn by a clinician. Gender identity is one’s psychological sense 
of one’s gender (a spectrum between female, male and “other”). “Other” includes 
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non-binary persons who may identify with both genders, a gender different to male 
or female, outside the gender binary or as not having a gender altogether [5].

Transgender is an umbrella term for individuals whose sex assigned at birth do 
not match their gender identity. This mismatch is termed gender incongruence, 
which may lead to psychological distress or gender dysphoria. Sexual orientation is 
a separate concept that refers to the type of person one is sexually and/or emotion-
ally attracted to. Transmasculine is defined as those who identify as being part of the 
male or masculine half of the spectrum and may therefore seek some form of mas-
culinising GAS.

 Genital Gender Affirmation Surgery

Genital GAS (in the properly selected patient) ameliorates gender dysphoria [6] and 
improves the psychological functioning of transmasculine persons [7]. The role of 
the clinician is to empower shared decision making given the multitude of options 
available to the individual. The options need to be balanced against the potential for 
morbidity (especially if a donor site is required) and unsatisfactory results [8].

Genital GAS should be offered in accordance with the World Professional 
Association for Transgender Health Standards of Care. The seventh version was 
published in 2011 [9] and the eighth version completed public review in early 2022 
and will likely be published in the spring of 2022. Currently, one would need to have 
persistent and well-documented gender dysphoria with the capacity for informed 
consent and be of the age of majority in one’s country to qualify. Additionally, 
physical and mental health should be stable, and the individual should have lived for 
more than a year in a congruent gender role while on testosterone therapy.

 Penile Reconstruction

The options for penile reconstruction are phalloplasty or metoidioplasty [10]. 
Phalloplasty offers the most complete genital transformation with a full size neo-
phallus and the ability to engage in penetrative intercourse. Metoidioplasty recon-
structs a small penis without the need of a donor site. The small penis retains full 
tactile and erogenous sensation with the ability for natural erections.

 Phalloplasty: A Historical Overview

The term phalloplasty originates from the Greek words phallos (penis-like) and 
plastos (to mould/sculpt). The first phalloplasty was performed by Nikolaj Bogoraz 
on a 23-year-old man AMAB following traumatic partial penile amputation (for 
infidelity) in 1936 [11]. The neophallus was reconstructed in stages using a tubed 
pedicled graft from the abdomen with rib cartilage as a phallic stiffener. Urethroplasty 
was achieved using a tubed scrotal flap.
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Fig. 8.1 Tube-within-a- 
tube urethra with urethral 
stent

Over 10 years later, Laurence Michael Dillon (born Laura Maude Dillon) was the 
first transman to undergo phalloplasty requiring 13 operations over 4 years (1946–9). 
The technique pioneered by his New Zealand-born surgeon in London, Sir Harold 
Gillies, was to combine two tubed abdominal flaps. The first flap was tubularised 
forming the neo-urethra and a second flap then enclosed the first as a composite 
neo-phallus [12]. The Gillies phalloplasty remained the preferred technique for sev-
eral decades despite subsequent advances including the first pedicled flap (1972) 
and the first free flap (1982) phalloplasty [13].

The sensate radial forearm free (RFF) flap with integrated (tube-within-a-tube) 
urethra developed by Chang and Hwang in 1984 further revolutionised phalloplasty 
[14]. Urethral reconstruction within the neo-phallus was historically achieved by 
prelaminated urethra (grafted tissue tubed over a catheter and buried in an epifascial 
tunnel) or by skin tube urethra where both long edges are incised, undermined and 
tubularised [15]. These were usually performed over two or more stages. The novel 
“tube-within-a-tube” design offered a better vascularised skin tube urethra recon-
structed in a single stage (Fig.  8.1). This technique reduced the rate of urethral 
complications from 75% to 43% [16].

 Contemporary Phalloplasty Techniques

Modern phalloplasty techniques utilise local or distant tissue flaps to reconstruct a neo-
phallus. Distant flaps are raised as free flaps (requires microsurgery) or pedicled flaps 
(retains the native blood supply). The choice of flap is decided by multiple factors 
including patient donor site preference, preferred aesthetic and functional outcome, 
patient factors (degree of hirsutism and previous surgery or self-harm) and surgical 
expertise. The RFF flap remains the most common flap for phalloplasty although the 
anterolateral thigh (ALT) (pedicled or free) flap, musculocutaneous latissimus dorsi 
(free) flap and abdominal (pedicled) flap are common alternatives (Table 8.2).

Characteristics of the common flaps are summarised in Table 8.3. RFF flap is 
popular because of the constant vascular anatomy with a long pedicle facilitating 
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Table 8.2 Contemporary options for flap design based on donor site

Donor site
Flap design
Tube-in-tube Phallus only Urethra only

Radial forearm [14] √ √ √
Anterolateral thigh [17] √ √
Abdomen [16] √
MLD [18] √ √
Ulnar forearm [19] √

MLD, musculocutaneous latissimus dorsi

Table 8.3 Comparison of flap characteristics and outcomes following phalloplasty

Flap Sensation
Visible donor site 
scar

Genital skin color 
match

Urethral segment hair 
removal Bulky

RFF Best Yes No No No
ALT Yes No Yes Yes Yes
MLD Poor No No NA Yes
AF Variable No Yes NA Yes

RFF, radial forearm free; ALT, anterolateral thigh; MLD, musculocutaneous latissimus dorsi; NA, 
not applicable; AF, abdominal

Fig. 8.2 Radial forearm 
free flap phalloplasty with 
associated donor site

microvascular anastomosis and a hairless urethral segment. The resultant neophal-
lus looks good and offers excellent sensation in 90% of patients [20]. A visible and 
large donor site is the primary disadvantage and can be viewed as stigmatising by 
some transmasculine individuals (Fig. 8.2).
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The abdominal (pedicled) flap is ideal for those who prefer a phallus-only proce-
dure with a shorter operative and recovery time. It should be considered in individu-
als with multiple co-morbidities that may complicate free flap phalloplasty. 
However, a composite RFF flap urethroplasty is required if standing micturition is 
desired [21].

 Metoidioplasty

Metoidioplasty is performed by lengthening the hypertrophied clitoris following tes-
tosterone stimulation to form a small penis (Fig. 8.3). The surgical principles to recon-
struct a small penis was first described in 1973 by Durfee and Rowland [22]. The term 
“metoidioplasty” was coined several years later in 1989 by Laub and Lebovic from 
the Greek words “meta” (change), “aidion” (male genitalia), and “plasty” (formation). 
The term “micropenis” has negative connotations and should be avoided.

Fig. 8.3 Metoidioplasty 
with urethral lengthening, 
vaginectomy and 
scrotoplasty
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A metoidioplasty normally measures between 4.8–10.2  cm (mean 5.6  cm) 
making it best suited for those of smaller build (body mass index ≤25 kg/m2) but 
some techniques may achieve 6–12 cm (mean 8.7 cm) [23]. Most will be able to 
void while standing (87–100%) but many will continue to void in a cubicle 
(rather than at a urinal) [24]. Penetrative intercourse may rarely be possible. In 
a series of 813 cases, urethral fistulae and strictures occurred in 8.85% and 
1.70% respectively while 99% of 655 individuals were satisfied with the cosme-
sis [25].

 Penile Allotransplantation

Penile vascularised composite allotransplantation (VCA) may eventually offer the 
ideal approach for penile reconstruction. The ability to reconstruct “like-with-like” 
may allow natural erections and improve penile sensation (erogenous and tactile) 
and cosmesis. Techniques remain in their infancy even though the first penile VCA 
was performed 16 years ago in 2006 [26].

To date, only five cases have been reported in men AMAB but the most recent 
case (South Africa, 2017) has not been published in a peer-reviewed journal. The 
first case from 2006 required elective explant on day 14 primarily for psychosocial 
reasons [26]. Full urinary and sexual function was restored in the other three 
reported cases [27–29].

Penile VCA for genital GAS may also be technically feasible [30] but there 
are many anatomical, philosophical, and ethical concerns to be addressed before 
this may be considered. The lack of an established recipient bed in the female 
pelvis (tunica albuginea, corpora cavernosa and corpora spongiosum) will add 
further complexity to the technique. All patients to date have suffered iatrogenic 
or traumatic loss of their penis. Organ donors may be less accepting of GAS. The 
risks and costs of lifetime immunosuppression and monitoring also needs to be 
balanced against the more readily available option of phalloplasty. Eventually, 
tissue bioengineering may address some of these concerns once the many chal-
lenges to develop and apply 3D bioprinting in clinical practice have been 
surmounted.

 Adjunctive Procedures

 Staging of Surgery
The optimal timing and sequence of adjunctive procedures have not been clarified. 
Some centres combine phalloplasty with urethral lengthening (joining the phallus 
urethra to native urethra), glansplasty (fashioning a glans for the neophallus), clito-
ral transposition (repositioning or burying the clitoris), scrotoplasty (reconstruction 
of a neoscrotum) and removal of some/all of the “female” reproductive organs (hys-
terectomy, salpingo-oophorectomy and vaginectomy) in one stage. Other centres 
perform phalloplasty and the other procedures in two stages.
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Combining all the above procedures reduces the number (and cost) of admis-
sions but at the expense of longer operating times and the potential for escalating 
complications leading to major loss of the reconstruction [31]. Furthermore, ure-
thral complications are common and will be symptomatic while awaiting repair. If 
urethral lengthening is staged, the fistula or stricture will remain asymptomatic (not 
leak) and can be repaired routinely at the time of the planned “second” stage with 
the use of adjacent tissue that may have been sacrificed if reconstruction was com-
pleted in one stage.

 Penile and Testicular Prosthesis Insertion
The insertion of an erectile device with testicular prosthesis is always performed as 
a separate stage to the initial reconstruction. An interval of at least 6 months is rec-
ommended to allow the neophallus to heal and mature. A para-scrotal or infrapubic 
approach can be used and commercially available inflatable penile prostheses (IPP) 
are currently adapted for use in this cohort [32]. Satisfaction with the erectile devices 
is good and most can engage in penetrative intercourse (>80%) [33].

The pump of the device acts as a testis in one hemiscrotum and a testicular pros-
thesis is inserted on the contralateral side (Fig. 8.4). Malleable penile prostheses are 
not recommended due to the high risk of erosion. Polyethylene terephthalate 

Fig. 8.4 Fully inflated 
erectile device with 
contralateral testicular 
prosthesis in situ
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(Dacron) graft or hernia mesh is used to anchor the penile prosthesis cylinders to the 
pubis and tip of the neophallus due to the lack of corpora cavernosa.

The first erectile devices tailored for transmasculine persons (ZSI-475 FTM and 
ZSI-100 FTM, Zephyr Surgical Implants, Switzerland) are promising because they 
preclude the need for a cap and sock fashioned using either mesh, polyethylene, or 
polytetrafluoroethylene [34, 35]. However, numbers implanted, and reported out-
comes (with short follow-up) are still limited, necessitating further studies. The 
devices are also not FDA-approved in the United States.

 Non-genital Gender Affirmation Surgery

 Chest Reconstruction

Chest masculinisation or “top surgery” is the most common surgical procedure for 
transmasculine persons. The 2015  U.S.  Transgender Survey reported that most 
transmen (97%) and non-binary individuals AFAB (73%) had either had top surgery 
or desired it in the future [36]. They bind and conceal their breasts daily with tight 
wraps and restrictive garments while awaiting surgery.

The WPATH SOC do not stipulate that adults commence testosterone therapy 
prior to chest reconstruction (in contrast to genital GAS) [9]. The SOC advises ado-
lescents who request top surgery to have lived an “ample” time as male with testos-
terone therapy for at least one year although this is also not a pre-requisite.

Briefly, the goal of mastectomy is to provide a smooth masculine chest contour 
while minimising and hiding scars along anatomic lines [37]. Techniques to achieve 
this can be divided into long scar (“double incision”) techniques (more commonly 
performed) or short scar techniques including peri-areolar, circum-areolar or other 
skin resection patterns around the areola [38]. Adjunctive techniques like liposuc-
tion may also be combined with excision of the gland. An aesthetic male nipple 
areolar complex is also reconstructed. The nipples may be transferred as free grafts 
or on a pedicle.

Chest reconstruction have high satisfaction rates (up to 88%) and nipple sensitiv-
ity was rated as “good” or “very good” in 80% of breasts [38]. Individuals reported 
better body satisfaction, self-esteem and body image-related quality of life with 
reduced situational body dysphoria (e.g., while changing or showering) [39]. 
Interestingly, physicians rated the appearance after surgery more poorly than the 
patients themselves [40].

 Other Non-genital Procedures

 Vocal Cord Surgery
Voice is one of the most obvious dimorphic traits in humans. A low pitch voice 
plays a central role in masculine gender presentation. Individuals are least satisfied 
with their voice (compared to other traits) prior to transitioning but are most 
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Table 8.4 Options for facial masculinisation surgery in transmasculine persons

Facial unit Facial aesthetic subunit Surgical options
Upper face Forehead Forehead lengthening or augmentation

Brow Supra-orbital ridge augmentation
Mid face Maxilla Maxillary augmentation

Nose Rhinoplasty preader grafts
Lower face Chin Genioplasty

Thyroid cartilage Augmentation with bone graft

satisfied of the perceived change with testosterone therapy [41]. These changes 
coupled with vocal therapy are usually adequate and vocal cord surgery is rarely 
indicated [42] unlike for transfeminine persons.

 Facial Masculinisation Surgery
Aesthetic procedures to further masculinise the face are not usually required (as 
opposed to the transfeminine population). The AMAB facial skeleton is larger, 
squarer and more angulated with sharp lines and a stronger jaw when compared to 
those AFAB [43]. The supraorbital ridge is more prominent and projects anterior to 
the eyes.

If desired, surgical options are available as summarised in Table 8.4 [44].

 Summary

Transmasculine GAS is a complex field, and clinical practice continues to evolve 
rapidly. Key milestones include the advent of free and pedicled sensate flaps with 
integrated urethra and the development of a customised erectile device for the neo-
phallus. The understanding of why, when, and how genital GAS is offered continues 
to improve. Functional and esthetic outcomes are acceptable but there is significant 
opportunity for improving techniques and outcomes in all aspects of GAS.
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9Transfeminine Gender Affirmation 
Surgery

S. C. Morgenstern and M. Sohn

Abstract

Transpersons, who experience a discrepancy between the gender assigned at 
birth and the perception of gender identity seem a common phenomenon through-
out the ages and in all cultures and centuries and should not be seen as pathologi-
cal. The dramatic rise in prevalence over the last decades, however, has led to a 
marked increase in the demand for surgical reassignment and consequently the 
need for multidisciplinary, highly specialised centres and professionals.

While for some transgender persons, hormonal and surgical body modifica-
tions are not needed to achieve comfort with their identity, for many others surgi-
cal gender reassignment is essential and medically necessary.

The goals of male-to-female genital reassignment surgery for transwomen 
include orchiectomy, the creation of a sensitive neoclitoris with the ability to 
provide sexual sensation, a neovulva and a neovagina which should allow 
penetration.

For genital reassignment surgery the pedicled penile skin inversion is the 
most commonly used technique. In the absence of sufficient penile shaft skin 
length an augmentation with full thickness skin flaps or vaginoplasty using bowel 
segments (e.g., sigmavagina) have been established as techniques of choice 
(Sohn and Morgenstern, German National Guidelines for Transgender Care, 
2023, in press).

The commonest complications include a diverted urinary stream, stenosis of 
the introitus and the neovagina, and lifelong neovaginal self-dilatation is often 
indicated.
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The capability of achieving orgasm, functional and aesthetical satisfaction, as 
well as overall satisfaction with a drastic improvement of well-being, has been 
proven by many studies and the regret rate is lower than 1% (Wiepjes et al., J Sex 
Med 15(4):582–90, 2018).

 Introduction

This chapter provides an up-to-date overview of male-to-female-transgender genital 
affirmation surgery based on a systematic literature review with a focus on periop-
erative treatment strategies and surgical techniques for this challenging, but for the 
people affected truly life changing, treatment.

In andrology and sexual medicine many practitioners are increasingly con-
fronted with gender nonconformity. This may be the result of the drastic rise of 
prevalence over the last decades, an increased presence in media, or a growing 
number of specialised centres with a consequently higher need for training oppor-
tunities [1]. An over 40 years cohort study from one of Europe’s largest transgen-
der centres shows a 20-fold increase of people appling for transgender healthcare 
with an estimated prevalence of transwomen (male-to female transgender) of 
1:3800 and 1:5200 for transmen (female-to-male-transgender). Even though the 
total number is continuously rising, the percentage of individuals deciding for sur-
gery after starting hormone therapy has stayed stable at 74.7% of the transwomen, 
and 83.8% of the transmen. The same applies to the regret rate after gender reas-
signment surgery which was found to be equally low (0.6% for transwomen, 0.3% 
for transman) [2].

Despite being a relatively small percentage of our patients, the adequate care for 
this subgroup is especially challenging. Not only are they usually affected by a long 
ordeal, often facing multiple emotional and social stigmatisms and obstructions 
until they receive adequate treatment, but the treatment itself can include various, 
highly complex surgeries and requires a very strict, lifelong self-management by the 
patient. Involved practitioners can only follow so-called standards of care, as no 
evidence based surgical treatment algorithms exist due to insufficient available data. 
Despite this the overall satisfaction rate after male-to-female genital reassignment 
surgery is reported as high as up to 92% [3, 4] and regrets are reported as under 1% [2].

In 2010 the World Professional Association for Transgender Health (WPATH) 
stated that “the expression of gender characteristics, including identities, that are 
not stereotypically associated with one’s assigned sex at birth is a common and 
culturally diverse human phenomenon [that] should not be judged as inherently 
pathological or negative.” [5]. Despite gender nonconformity including a broad 
spectrum of partly overlapping variants with changing nomenclatures, the following 
article is using the term male-to-female transgender or transwoman for a person 
who experience themselves as female despite a male karyotype. Even if there are no 
valid epidemiological data, the global prevalence of male-to-female transgender 
was previously estimated by the WPATH in 2012 as 1:11,900 to 1:45,000 and for 
female-to-male transgender 1:30,000 to 1:200,000 [5]. Whereas the already 
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mentioned large, longitudinal study from the Amsterdam group estimated a 20-fold 
increase in the prevalence over the last 40 years, a shift towards adolescent transper-
son and estimate a prevalence of transwomen (male-to female transgender) 1:3800 
and 1:5200 for transmen (female-to-male transgender) [2]. It remains unclear to 
which extent these numbers from the Netherlands can be applied to other countries 
[1, 6–9].

It is worth emphasising, that only some gender-nonconforming persons undergo 
all stages of surgical gender-reassignment as described in the following chapter. The 
individual perception of the discrepancy of the gender assigned by birth/genetics 
and the inner gender identity of a person may lead to a very wide range of individu-
alized processes. Body modifications such as hormonal and or surgical treatment 
are not needed for some persons to achieve comfort with their identity [5]. In the 
Amsterdam study in 2010 only 65% of all persons who applied for transgender 
health care underwent hormonal therapy, and 74.7% of the transwomen, and 83.8% 
of the transmen who started hormonal therapy proceeded to surgery [2].

Various options for male-to-female gender reassignment surgery exists, and 
there is a broad individual span of which body-transforming options are medically 
indicated for the individual person [5]. This ranges from the so called “top-surgery”, 
e.g., augmentation of the breast, facial feminization procedures like modifications 
of the forehead, cheeks, nose, chin, the angle of the mandible and the upper lip and 
voice surgery by chondrolaryngoplasty procedures [10]. Nevertheless, this chapter 
focuses on genital reassignment. Figure 9.1 provides intraoperative before and after 
pictures of one of the most commonly used techniques of male-to-female gender 
reassignment while Fig. 9.2 shows the 6-month postoperative result.

The authors also emphasize that transgender surgery puts the performing sur-
geon in the unique position, where highly elective, often irreversible procedures 
with a high likelihood of risk and long-term complications are carried out on a 

Fig. 9.1 Male-to- female genital reassignment surgery (penoscrotal inversion vaginoplasty tech-
nique), pre- and postoperative findings
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Fig. 9.2 6-month postoperative result of male-to- female genital reassignment surgery (single 
stage penoscrotal inversion vaginoplasty technique)

physically healthy body. Therefore, an extensive, multidisciplinary preoperative 
counselling and preparation, a very careful patient selection and best possible treat-
ment standards are crucial [5, 8, 10].

 Perioperative Management

 Preoperative Requirements and Criteria

Being a highly elective surgery with an irreversible physical, psychological and 
social impact on the person’s life, the preoperative selection and preparation is 
highly complex. The process of being cleared for surgical body modifications usu-
ally takes many months or years.
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 Multidisciplinary Team
The mandatory multidisciplinary approach to transgender care comprises psychologi-
cal and mental therapy by mental health professionals trained in this field, hormonal 
therapy by endocrinologists or other specially trained medical professionals, and sur-
gical therapy by surgical professionals with an expertise in this area. Additional voice 
and communication therapy, e.g., by speech therapists may also be beneficial [5].

Having previously mentioned that surgical options are not required for some 
transgender persons, it should be stated, that for many others surgical gender reas-
signment is essential and medically necessary to achieve comfort with their gender 
identity [5]. For genital reassignment surgery the responsible surgeon may be a 
urologist, a plastic surgeon or a general surgeon, or even other surgical specialties 
when adequate training, expertise and experience in the field of genitourethral sur-
gery has been acquired [11–14].

 Criteria for Genital Reassignment Surgery
Even noting the lack of evidence based surgical guidelines, the World Professional 
Association for Transgender Health provides clinical guidance and effective path-
ways in their “Standards of Care (SOC) for the Health of Transsexual, Transgender, 
and Gender Nonconforming People”, which is seen as a broadly and globally fol-
lowed standard in transgender care. For each group of body-assigning surgery dif-
ferent criteria are applied and country-specific modifications on these criteria exist. 
The criteria defined by the WPATH for genital reassignment surgery for male- to- 
female transgender persons are as follows:

 1. Persistent, well-documented gender dysphoria (two referral letters from quali-
fied mental health professionals who have independently assessed the person)

 2. Capacity to make a fully informed decision and to consent for treatment
 3. Age of majority in the given country
 4. If significant medical or mental health concerns are present, they must be well 

controlled
 5. 12 continuous months of hormone therapy as appropriate to the patient’s gender 

goals (unless hormones are not clinically indicated for the individual) [5]

If above mentioned criteria are met, the generally substantial cost for the surgical 
procedures are often covered by the governmental/national health insurance in 
many countries. A letter of approval for cost coverage by the persons’ health insur-
ance provider is mandatory in many transgender centres prior to surgery.

A controlled HIV or Hepatitis infection is not a contraindication for genital reas-
signment surgery, and there is no upper age limit [15]. Nevertheless, higher age, 
obesity, and cardiovascular comorbidities all increase the risk of pre- and post- 
operative complications. Therefore, careful preoperative counselling and the best 
possible reduction of risk factors prior to surgery are crucial. Furthermore, it maybe 
rational not to proceed through all potential genital reassignment surgical steps in 
individual cases. There is an ongoing controversy in regards to the minimum age 
required for genital reassignment surgery. A current study, carried out amongst 
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WPATH-associated US-American surgeons showed that 11 out of 20 surgeons are 
performing genital reassignment surgery on under 18 years old trans persons [16]. 
Nevertheless, the authors recommend, in line with the WPATH recommendation, 
not to operate on underage persons.

 Fertility
Prior to the surgery the potential wish for fertility preserving measures must be 
discussed with the person [5, 17], especially given the global trend of continually 
younger trans persons seeking surgical gender affirmation [2]. It may be necessary, 
for example, to temporally put on-hold hormonal therapy to increase spermatogen-
esis/sperm quality for potential future in  vitro fertilisation measurements [17]. 
Nevertheless, the trans person should be aware, that long-term hormonal therapy 
can lead to a severe decrease of fertility. A histology study shows a complete sper-
matogenesis in only in 24.07% of transwomen [18]. Until now more than 40 trans-
plantations of the uterus (with a subsequent number of 12 vital birth) has been 
performed globally, and even though this has not been put into practise yet, uterus 
transplantation may also become a future option for transwomen [19].

 Pre- and Postoperative Course

 Counseling and Compliance Strategies
The performing surgeon is not only responsible to assure whether the above- 
mentioned criteria are fulfilled, they must undertake extensive discussions of the 
procedure and postoperative course. This must take place at a minimum of 24 h 
prior to surgery and should be carefully documented. It should include the different 
surgical techniques with their advantages and disadvantages, limitations, risks and 
possible complications, including the surgeons own complication rates and his/her 
own before-and-after photographs. Ideally the person should receive written infor-
mation material prior to the consultation and should be given sufficient time for 
individual questions in order to achieve well-informed, shared decision-making, 
ensuring that the person is in a position to give informed consent [5].

The authors emphasize that it is beneficial, for further patient compliance and 
general satisfaction, to focus in this context on the following additional aspects: the 
expected period of immobilisation and pain, pain relieving strategies, gaining real-
istic expectation of outcomes, the need for patients postoperative self-management 
of the wounds, the need for disciplined neovaginal care/self-dilatations with its 
impact on social/work life, and individual strategies to “get-used-to” the new genital 
in a functional and sexual way. If possible/wanted the discussions should include 
the person’s partner(s).

 Perioperative Patient Management
The positioning in the operating room is dependent on the surgical technique but 
usually the person is placed in a lithotomy position. The authors prefer to place the 
person’s legs in slings, as they have been formerly used extensively for the perineal 
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Fig. 9.3 Equipment for postoperative care in week 1 and patients’ self- management by frequent 
self- dilatation of the neovagina using a medical silicon dilatator

prostatectomy. This allows temporary extension to an extreme lithotomy position, 
providing excellent access for surgical steps such as the dissection of the neovaginal 
cavity. Shaving, draping, antiseptic skin preparation and antibiotic prophylaxis usu-
ally follows the local hygienic protocols, and there is some controversy about the 
need for preoperative bowl preparation. The procedure is usually carried out under 
general anaesthesia with the need for relaxation, and usually the patient is able to be 
transferred back to the ward after the surgery without the need for intermediate or 
intensive care observation. Systemic and physical prophylaxis of deep venous 
thrombosis is recommended.

Depending on the surgeon’s technique and experience, usually a bedrest of 
5–7  days is required to allow the neovaginal-space holder and the compression 
dressings to stay in place. Urinary diversion is usually performed via a suprapubic 
catheter and left in place for the first days.

In our department, the surgeon removes the dressings and the space holder on 
postoperative day 5 to inspect the progress of wound healing on the vulva as well 
as the neovaginal cavity using gynaecological specula. At this stage the trans-
woman is extensively counselled in self-care (see below) and starts daily self-dila-
tion of the neovagina using silicon based medical dilators. This is performed four 
times a day for 30 min (see Fig. 9.3), followed by vaginal showering and wound 
disinfection.

 Patient Self-Management, Follow Up and Cancer Screening

 Patient Self-Management
During the inpatient stay in the authors department, the transwomen are trained in 
frequent genital hygiene and regular vaginal dilations. The latter must be carried out 
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by the patient in order to maintain vaginal depth and width on a lifelong basis and 
might be reduced if regular penetrative sexual intercourse is performed. They also 
receive consultation about the axis and the dimensions of the neovagina which, due 
to the male pelvis, differs from a biological vagina. This is important for the patient 
and their partner(s) as this might affect sexual intercourse [5].

 Follow Up
In 2009, Monstrey et al. showed that long-term postoperative care and follow-up 
after surgical treatment for gender persons are associated with good surgical and 
psychosocial outcomes [5]. It seems beneficial to use standardised questionnaires 
during the routine follow up appointments by the surgeons whenever possible. 
Published in 2020, “The Operated Male-to-Female Sexual Function Index” (oMt-
FSFI) is the first validated questionnaire for assessment of key sexual function after 
male-to-female gender affirming surgery [20].

 Routine Check-Ups and Cancer Screening
Routine check-ups, including endocrinology monitoring and cancer screening, are 
usually performed outside the authors department by specialised office physicians.

Screening for prostate cancer, the only remaining male-specific organ in a trans-
woman with full genital reassignment surgery, remains particular challenging as 
diagnostics are limited and healthcare providers are often not specifically trained. In 
2021 the British Journal of Urology International published recommendations 
based on a review of all (yet not extensive) data until January 2021. This identified 
10 cases of prostate cancer in transgender women worldwide. For transwomen who 
underwent hormonal therapy and genital reassignment surgery, it is recommended 
to perform a multiparametric MRI if PSA is over 1 ng/mL and a biopsy if it shows 
a PIRADS >3 [21].

 Surgical Techniques for Male-to-Female Genital Reassignment

Even though various options for male-to-female gender reassignment surgery may 
be indicated for transwoman to achieve comfort with her gender/identity (e.g., aug-
mentation of the breast, facial feminization, voice surgery, etc.), we focus in the 
following on the surgical options for genital reassignment:

 Basic Principles of Male-to-Female Genital Reassignment

Genital reassignment surgery for transwomen can be carried out in a single stage or 
a staged manner. Dependent to the persons needs and anatomical features, the surgi-
cal steps should include orchiectomy, the creation of a sensitive neoclitoris with the 
ability to provide sexual sensation, a neovulva and a neovagina which should allow 
penetration. In up to 84% of primary attempted single staged approaches there is a 
need for secondary corrective procedures [4, 22–24].
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Abraham [25] was the first to describe an intentional gender affirmation surgery 
for a transperson and in 1956 Burou, a French gynaecologist, invented and applied 
the first vaginoplasty technique using an inverted pedicle penile skin flap [10]. 
Karim et al. [26] defined the goals of male-to-female genital reassignment surgery 
for transwomen, which are still in use today: The creation of a feminine perineo-
genital complex, which satisfies the functional and aesthetical needs of the person 
while leading to a minimum of operative scarring. The neomeatus should allow a 
seated micturition with a caudal facing, unobstructed urinary stream and be free of 
stenosis or fistulae. The neovagina should ideally be coated by hair free, elastic and 
moist epithelium with a depth of a minimum of 10 cm and a width of at least 3 cm. 
Neovulva and neovagina should allow satisfying sexual stimulation during sexual 
activity [17].

Bilateral inguinal orchiectomy, a central part of male to female gender reassign-
ment surgery, is commonly performed during the main genital reassignment sur-
gery. For individual reasons transwomen may wish to undergo only the orchiectomy 
without proceeding to a genital reassignment [27]. In these cases, an orchiectomy, 
either with two separate inguinal incisions or via a single, longitudinal scrotal inci-
sion, can be performed in a separate procedure prior the vaginoplasty [17]. This 
generally does not affect the outcome of potential future vagino- and vulvoplasty 
procedures, if requested on a later stage [23]. Preservation of the testes is not recom-
mended, as it leads to the need of continuation of androgen suppressive hormonal 
therapy [17].

 Orchiectomy, Vagino-, Clitorido-, 
Labio- and Vulvoplasty- Techniques

Due to the lack of evidence based, randomized, controlled studies and very inhomo-
geneous data, no evidence based standards on surgical transgender care currently 
exist. A review of current published data, including the authors experience in up to 
30  years in genital reassignment for transwomen illustrated with own operating 
pictures, provides the following overview of outcomes, complications and available 
techniques, while focus on the most commonly used techniques in our centre:

 Incision According to the Preferred Vaginoplasty  
Technique
The incision is based on the preferred surgical technique for neovaginal lining. The 
most commonly used technique for vaginal lining worldwide involves the use of 
inverted penile skin with or without extension through pedicled or free scrotal skin. 
When a pedicled scrotal flap is used, it can also be correctly referred to as the peno-
scrotal inversion technique [17]. The individual patient’s hair status and the extent 
of pedicled scrotal flap will determine the possible need for preoperative epilation 
treatment [28].

If a free scrotal skin graft is used, it can be thinned and defatted by hand, taking 
the hair follicles with it. Thus, in the majority of cases, an inverted y-shaped 
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perineoscrotal incision will be made, with extension into the ventral penile shaft if 
necessary.

 Orchiectomy
After dissection of the testicles and spermatic cords and tracing them to the inguinal 
canal, bilateral orchiectomy is usually carried out by identifying the testicular cord 
at the level of the external inguinal ring. Separate ligations of the deferens duct and 
the testicular vessels are performed and the proximal stumps are placed into the 
inguinal canal [23].

 Perineal Dissection and Urethral Preparation
For further dissection, it is recommended to use a self-holding hook system (e.g., 
Scott retractor). Exposure of the centrum tendineum is recommended as a starting 
point for subsequent dissection and preparation of the neovaginal cavity. The bulbo-
spongiosus and ischiocavernosi muscles can then be dissected and resected. The 
next step is mobilization of the urethra and the surrounding corpus spongiosum 
from the corpora cavernosa and dissection in the distal region. If the penile inver-
sion technique is used, further dissection is then performed between Colle’s and 
Buck’s fascia distally to the glans.

 Creation of the Neoglans and Dissection 
of the Neurovascular Bundle
Since the beginning of the 1990s [29], the formation of a neoclitoris from the dorsal 
vascular nerve bundle and part of the glans has been one of the standard techniques 
for primary genital approximation in a male-to-female transperson. For this pur-
pose, the entire glans or parts of the glans together with the dorsal vascular nerve 
bundle are dissected from the corpora cavernosa to the pelvic floor. Whether the 
dorsal vascular nerve bundle is dissected directly over the corpora or with the inclu-
sion of a dorsal strip of the tunica is optional [30], as is how much distal prepuce 
remains on the glans (see clitoroplasty). The corpora cavernosa can then be dis-
sected and resected directly over the pubic bones as close as possible. It is recom-
mended to resect the corpora cavernosa as completely as possible to avoid later 
potential constriction of the introitus during sexual arousal by still present proximal 
corpora remnants [17, 31]. The same applies for the bulb of the corpus spongiosus, 
for which partial resection is therefore recommended.

 Creation of the Neovaginal Cavity
For the creation of the neovaginal cavity, the pelvic floor is sharply opened in the 
area of the centrum tendineum and a layer in the retroprostatic prerectal space is 
sought and dilated, ideally following the sheets of Denonvillier’s fascia. The dissec-
tion can be performed under digital rectal control if a rectal shield was sutured in at 
the beginning of the operation. Whether a partial incision of the levator fibres is 
required on both sides may depend on the individual anatomical conditions of the 
pelvic inlet [31, 32]. Usually a vaginal depth of 14–15 cm and a width of 4 cm can 
be created by his manner (see Fig. 9.4).
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Fig. 9.4 Neovaginal cavity measurement and neovaginal sleeve, fibrinogenic glue is used prior to 
the invagination

 Vaginoplasty
Despite the penoscrotal inversion technique for lining the neovaginal cavity being 
the most commonly used technique in male-to-female transgender persons, there 
are several other vaginoplasty techniques available. These range from lengthening 
of the penile skin lining with pedicled peritoneal lobes, laparoscopically harvested 
vascular pedicled intestinal parts (ileum, sigmoid) and experimental free grafts 
(e.g., amnion [14], oral mucosa [33, 34], dermal allograft [35, 36]). The following 
focuses on the two most used and reported techniques, the penoscrotal inversion-
plasty (PI) and the vascularised bowel-segment vaginoplasty, where ileum or sigma 
parts are used to create the neovagina.

Penoscrotal Inversionplasty (PI)
The penile or penoscrotal inversionplasty continues to be, worldwide, the most fre-
quently performed surgical technique for the creation of a neovaginal lining in 
male-to-female transgender as part of primary surgery. It is also the most widely 
published technique, including long-term postoperative outcomes [4, 17, 24, 28, 32, 
37–44]. Depending on the individual hair type and extent of scrotal inversion, pre-
operative epilation treatment might be sensible and necessary [28, 32].

A systematic literature review from 2015 evaluated 216 publications on vagino-
plasty, of which 13 studies allowed for outcome analysis. The cited studies show a 
vaginal depth between 10–13.5 cm with a width between 3 and 4 cm. The cited 
studies also include techniques using portions of the urethra or free scrotal addi-
tional skin grafts (see below).

A “true” penoscrotal inversionplasty, creating the entire neovagina from that skin 
alone, can only be performed if sufficient penile length is available. A lack of penile 
shaft skin can be the result of previous circumcision, a hypoplastic penis due to 
previous hormonal puberty blockers or if parts of the penile shaft skin are used for 
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the formation of the small labia and the foreskin of the neoclitoris. To extend the 
inverted penile skin tube, augmentation with free scrotal skin grafts (with or without 
pedicled urethral strip—so-called “combined method”—[41, 45]), or single stage or 
staged extensions using bowel segments have been published [46, 47]. The pre-
ferred surgical technique differs considerably between the groups of authors.

The augmentation with free full-thickness skin grafts, predominantly obtained 
from excess scrotal skin, is one of the most commonly used and followed up tech-
nique to extend insufficient penile inversion vaginoplasty (see below). Figure 9.5 
shows the neovaginal augmentation with a carefully defatted free full-thickness skin 
graft, where special care must also be taken to remove potential hair follicles.

Currently, several centres favour the inclusion of a urethral strip in the vaginal 
lining also from the point of view of allowing potential moistening of the neovagina 
[45, 48–50]. The potential benefit of the additional use of urethral strips has not yet 

Fig. 9.5 Penoscrotal inversionplasty - skin incision and free full- thickness scrotal skin graft for 
neovaginal augmentation
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been demonstrated by prospective studies compared with penoscrotal inversion 
alone. The concept itself also seems debatable, as the urethelium does not contain 
mucous producing cells.

A study from Amsterdam prospectively compared the results of lengthening 
penile inversionplasty using free scrotal skin grafts with the isolated penile inver-
sion technique. With penile length measured intraoperatively 11 cm and below, a 
free scrotal skin graft was used as an extension of the neovaginal lining, if above 
11 cm an isolated penile inversionplasty was performed. In both groups there was 
an equal slight shrinkage of the neovagina within the first postoperative weeks, but 
the measured vaginal length stayed equal with or without scrotal skin graft exten-
sion on postoperative week 3 and year one. This shows that the additional use of free 
full-thickness skin grafts did not significantly affect the shrinkage of neovaginal 
length. Also sensitivity and subjective satisfaction rates did not differ significantly 
between the treatment methods, so lengthening of the vaginal lining with free scro-
tal skin grafts can be recommended for short penile length [51]. Recently, a study of 
41 patients also highlighted the potential of lengthening the penile skin tube with 
robotically harvested pedicled peritoneal flaps [52]. In a retrospective study of 475 
patients, a high success rate for sufficient vaginal lining and vaginal volume was 
found with a median follow-up of 7.8 years, and free scrotal extension of the penile 
skin tube was always performed in relatively short penises. Only 2.9% of patients 
required performance of a repeat vaginoplasty for atresia or shrinkage of the pri-
mary neovagina [53]. These results were confirmed by a study of 240 patients from 
Philadelphia published in 2019. Here, extension of the penile cutaneous tube by free 
scrotal grafts and inclusion of a urethral strip in the penile skin graft were also per-
formed. With a rather short follow-up of 3 months, the stenosis rate of the neovagi-
nal cavity was 2.1% [54]. The methodology of combined techniques for vaginal 
lining has been more standardized in Thailand, and has now been published in over 
3000 patients, with systematic follow-up studies available in nearly 400 patients [55].

Vascularised Bowel: Segment Vaginoplasty (Ileum/Sigma)
The laparoscopic harvest of vascularized sigmoid or ileum segments for neovaginal 
linings is about to established as a valuable option to counter the increase of hypo-
plastic genitalia after puberty-blocking hormonal therapy in young transwoman as 
well a salvage vaginoplasty technique. After failed primary neovaginal creation 
from penile or penoscrotal skin graft, laparoscopically assisted sigmoid neovaginal 
creation is now the method of choice, which usually requires general surgeons to be 
added to the interdisciplinary team. Advantages of vaginoplasty techniques using 
intestinal parts are the lack of need for bougienage, as well as the intestinal secre-
tions moistening-effect on the neovaginal cavity as well as the possibility to achieve 
sufficient depth and adequate width of the vaginal cavity when sigmoid parts are 
used. To avoid stenosis of the introitus, special care is required while creating the 
anastomosis of the sigmoid wall with the external skin, and a life-long self- dilatation 
of the introitus is needed in many cases.

First experiences with pedicled intestinal parts for reconstruction of the vagina 
were already made between 1892 and 1904 in patients with vaginal atresia. The first 
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mention of neovaginal creation from intestinal parts in male-to-female transgender 
dates back to 1974 [49]. A large case series of 86 patients was published in 2011, 
but only 27 patients with male-to-female transgender identity were included [56]. In 
all cases, a rectosigmoid segment of 8–11 cm in length was used. All 27 patients had 
previously received a neovaginal device with inverted penile skin, but this had 
resulted in vaginal stenosis. A follow-up of 47 months showed a satisfactory result 
in 80%. The procedure was performed via a combined transabdominal and perineal 
approach. In 2016, another study involving secondary vaginoplasties after failed 
primary creation was published by the Amsterdam team on 24 patients. This was a 
long-term follow-up study with a mean follow-up of almost 30 years, as all patients 
were operated on between 1970 and 2000. The long-term follow-up showed that 
79% had to undergo at least one further follow-up operation, mostly due to the 
development of introitus stenosis and a high functional and aesthetic satisfaction 
rate was shown [57]. In the same year, the same group published their first results 
after primary creation of a sigmoid neovagina in 31 young patients with an average 
age of 19 years at the time of surgery. The reason for choosing the surgical proce-
dure in all cases was a pronounced penoscrotal hypoplasia with an average penile 
skin length of 7 cm. In 84% of the patients, puberty-blocking medication and oppo-
site-sex hormone administration had been performed previously. In 30 of 31 cases, 
creation of a sigmoid neovagina was performed, and in one case, removal of a ter-
minal ileal segment was performed due to insufficient mobilization of the sigmoid 
segment [58]. In all cases, the operation was performed in combination of a perineal 
approach and a laparoscopic transabdominal approach in cooperation with an 
appropriately laparoscopically trained general surgeon. Again, the postoperative 
results after one-year follow-up were very satisfactory, so that total laparoscopic 
vaginoplasty with pedicled bowel was recommended as a satisfactory alternative for 
patients with hypoplastic penoscrotal genitals. In the same year, there was another 
publication of now 63 laparoscopic sigmoid vaginoplasties by the same team [59].

A multicentre study on the use of ileum as a vaginal liner was published in 2018 
with the aim of identifying whether the ileum or sigmoid are suitable for creation of 
a neovagina in primary or secondary surgery. In five patients, remodelling of the 
removed ileum segment into a U-pouch was performed, and in the remaining 27 
patients, a simple ileum segment was used as a vaginal liner. In all cases, isolation 
and dissection of the ileum segment was again performed laparoscopically [60]. At 
a median follow-up of 35 months, subsequent introitus stenosis was found in 12.5% 
of patients. The rates of other complications were similar to those of sigmoid neo-
vaginal insertion, with 29 of 32 patients having a history of failed neovaginal inser-
tion. A systematic review from Gothenburg showed a high success rate of 
vaginoplasty from pedicled intestinal grafts using laparoscopic techniques, in 34 
selected studies [61]. Another systematic review comparing the complications and 
outcome of vaginoplasty after penile or penoscrotal inversion or sigmoid neovagina 
in male-to-female transperson was published from the Mayo Clinic in Rochester. 
The results of 3716 patients from the 46 studies reviewed show that both techniques 
have specific advantages and disadvantages, but are able to reproduce reliable 
results with high subjective satisfaction in those undergoing the procedure [40].
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It should be noted that the most extensive experience with this surgical technique 
has not been in male-to-female transperson, but in patients with vaginal agenesis 
[62]. There are numerous studies for bowel segment vaginoplasty in vaginal agene-
sia, some with a very high number of cases, on the successful performance of lapa-
roscopically assisted creation of sigmaneovaginas [63–66].

 Clitoridoplasty, Labioplasty and Vulvoplasty
From an aesthetic point of view, there is no consensus on the ideal appearance of a 
female vulva [67]. Accordingly, there are a variety of surgical techniques for aes-
thetic procedures in gynaecology patients. In male-to-female transgender, an aes-
thetically pleasing and functionally-sensory satisfactory vulva should be achieved 
as part of primary genital reassignment [68]. This can be achieved in single-stage or 
multi-staged procedures, but a key point of vulvaplasty is the creation of a sensitive, 
orgasm-capable clitoris. This has become an established part of primary genital 
approximation since the early 1990s [29, 69].

For the dissection and visualization of a neoclitoris, it is necessary to use a por-
tion of the glans while preserving the dorsal vascular nerve bundle as completely as 
possible (see Fig. 9.6). This can be dissected under magnifying glass magnification 
between the tunica albuginea of the corpora cavernosa and Buck’s fascia from the 
corpora cavernosa to the base of the penis, after previously dissecting the penile 
skin between Colle’s fascia and Buck’s fascia as a pedunculated flap of skin for lin-
ing the neovaginal cavity and/or shaping the external genitalia.

Alternatively, as preferred by some authors, a strip of tunica albuginea can be left 
on the vascular nerve bundle, which significantly reduces the duration of surgery 
[30]. This facilitates preservation of the nervous and vascular structures of the dor-
sal vascular nerve bundle but results in some volume increase, which may compli-
cate subsequent placement of the vascular nerve bundle. In several studies, regardless 
of the technique used to prepare the dorsal vascular/nerve bundle, the neoclitoris 
and vulva showed good pressure and vibratory sensitivity, as well as orgasmic 
capacity between 80% and 90% [30, 70, 71]. In all the techniques described, urethra 
and corpus spongiosum are dissected from the corpora cavernosa down to the pelvic 
floor [4, 28, 31, 72, 73].

If the procedure is intended to be performed in a single-staged fashion as part of 
the primary genital surgery, the clitoro-labial complex should then be shaped simul-
taneously. Various techniques currently exist for this purpose but have yet to be 
compared in comparative studies [28, 45, 47, 48, 50, 54, 55, 73–77]. Some groups 
use pedicled flaps of scrotal skin to create the vulvar as shown in Fig. 9.7.

Also (in non-circumcised patients) parts of the inner foreskin can be left on the 
vascular nerve bundle as pedicled flaps, and these foreskin flaps are sutured bilater-
ally around the reduced glans as small labia. From caudally, a strip of the shortened 
dorsal urethral wall can be sutured to the underside of the clitoris in a pedicled 
fashion as a vestibule substitute to achieve a moistening effect (which is pathophysi-
ological debatable as urothelium does not produce moisture itself) and a natural 
aspect of the neovestibule [17, 45, 50, 55, 75]. Even if such reconstruction of the 
clitoro-labial complex is intended to be performed single-staged as part of primary 
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Fig. 9.6 Creation of the neoclitoris by using a part of the glans and preserving the entire neuro- 
vascular bundle
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Fig. 9.7 Creation of the neovulva by using scrotal skin flaps

genital reassignment, secondary revision surgery to correct the clitoro-labial com-
plex can often be expected [22, 31, 45].

Alternatively, a staged creation of the outer genitalia may be performed, in which 
case the clitoro-labial complex may be reconstructed including a female mons pubis 
[22, 31, 78–80]. An anterior commissure of the labia majora can, therefore, be 
achieved with the subsequent excision of an onion-shaped infrapubic skin area, with 
formation of a clitoridal prepuce, while also resulting in shaping of the labia minora, 
the so called mons-pubis-plasty [4, 37, 44] (see Fig. 9.8).

 Complications and Outcomes

Despite the detailed numbers for specific complications and outcomes subsequent 
to the various surgical techniques provided in section “Orchiectomy, Vagino-, 
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Fig. 9.8 Mons-pubis-plasty

Clitorido-, Labio- and Vulvoplasty- Techniques”, the following section summarizes 
the most frequent complications and provides an overview about general outcomes.

 Complications
Given that male-to-female genital reassignment surgery requires separation and 
reassembling of the entire urogenital complex, the spectrum of subsequent compli-
cations is broad, yet not life threatening, with as yet no reported mortal invents dur-
ing that procedure [81].

Reported complications range from complete or partial necrosis of the neovulva, 
neovagina, vesico- or recto- neovaginal fistulae, neomeatal stenosis, and neovaginal 
shrinkage. Despite surgical techniques for creating a neovagina are functionally and 
aesthetically excellent, there are cases of anorgasmia reported, and a second stage 
labiaplasty may be needed for cosmesis [5].

Rectal Complications
Injuries of the rectum, which can be caused while dissecting the neovaginal cav-
ity, are reported with a rate of up to 4.5% [41]. Closed commonly in a two-layer 
fashion, this doesn’t usually lead to the need for bowel diversion or to significant 
long- term complications, even though the risk of developing recto-neovaginal fis-
tulae is increased [82]. In the event of recto-vaginal fistula as a long-term compli-
cation, however, a staged repair with a temporary bowel diversion may be 
necessary.

Urethral Complications
While intraoperative urethral complications can occur in up to 4%, they usually can 
be repaired instantly and only leads to a prolonged catheterization [53, 79].

Postoperative urinary retention is usually caused by temporally swelling and 
doesn’t require active treatment, and urinary incontinence is a very rare phenome-
non and mostly self-limiting.

A diverted urinary stream appears to be the most common complication with a 
range of 5.6–33%. If caused by a neomeatal stenosis this can be repaired with a 
simple meatotomy/meatoplasty [81], if more complex techniques like a Y-V Plasty 
are recommended [83].
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Neovulvar Complications
Scar tissue formation can lead to a stenotic introitus in up to 12% of cases [81], and 
can usually be released by procedures such as modifications of a V-Y-plasty. 
Swelling of potentially remaining parts of the spongiosus body during sexual 
arousal can lead to obstruction of the introitus of the neovagina. If present, in the 
authors’ experience, a paraneomeatal T shape incision allows access to identify, 
mobilize and resect the hypertrophic part of the spongiosus remnants.

Neovaginal Complications
Most commonly because of inadequate dilations, neovaginal stenosis can occur in 
about 7% [81]. In penoscrotal inversionplasties augmented with full thickness scro-
tal skin grafts, a repeat vaginoplasty for atresia or shrinkage of the primary neova-
gina can be needed in 2.9% [53].

If intestine is used for the creation of the neovagina (sigmavagina), the additional 
morbidity of bowel surgery (such as anastomotic leakage) needs to be taken in con-
sideration. In addition, the patient needs to be aware of the mucous—and smell 
production of the used segment. This can be discomforting, and in severe cases the 
retention of mucous can lead to chronic infection up to diversion colitis (which 
requires topic treatment or even surgical resection [84]. In order to prevent this, as 
well as to prevent sigmocutaneous stenosis, the patient needs to dilate and shower 
the sigmoidal neovagina on a regular basis. Also regular neovaginoscopies as cancer 
prevention is needed, as the malignancy rate is reported as 3% [85].

 Outcomes
Various groups with high numbers of patients have shown a strongly positive effect 
of the genital reassignment surgery on subjective wellbeing and sexual function [42, 
86–88]. The overall subjective satisfaction rate after male-to-female genital reas-
signment surgery ranged from 80% [42] to as high as 92% [3]. A retrospective study 
also reported 72% of transwomen to be very satisfied with the cosmetic respective 
functional outcome of the surgery [89] and the patients reported less stigmatism in 
public [5]. In several studies, regardless of the surgical technique used, the neoclito-
ris and vulva showed good pressure and vibratory sensitivity, as well as orgasmic 
capacity between 80% and 90% [30, 70, 71]. In regards to vaginal depth, a study 
from Amsterdam showed equivalent results if free scrotal skin grafts are used to 
augment the neovagina for short penile length [51]. A systematic review comparing 
the complications and outcome of vaginoplasty with penile/penoscrotal inversion or 
sigmoid neovagina in male-to-female from the Mayo Clinic in Rochester on 3716 
patients from 46 studies, showed that both techniques had specific advantages and 
disadvantages, but that they delivered reliable results with high subjective satisfac-
tion in those undergoing the procedures [40].

Regrets are reported as extremely rare and range from 1–1.5% of transwomen in 
older studies [5] to only 0.6% in the before mentioned more recent over 40 years’ 
cohort study from one of Europe’s largest transgender centre [2].
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 Conclusion

The discrepancy between the gender assigned at birth and the perception of gender 
identity seams a common phenomenon over all cultures, centuries and ages and 
should not be seen as pathological. There is a drastic rise in prevalence over the last 
decades, with a consequent increase in the number of persons seeking surgical reas-
signment, while regret rates stay stable [2]. For persons who seek surgical body 
modifications (which is only a subgroup of transgender persons) there are strict 
protocols to be followed prior to the complex, and often staged surgeries [5].

For genital reassignment surgery, the pedicled penile skin inversion technique is 
the most commonly used technique globally [90]. This technique, however, is lim-
ited to cases with adequate penile shaft skin. This has become to be a more frequent 
challenge for transgender surgeons, especially since there is a trend towards trans-
women presenting with hypoplastic genitalia after puberty-blocking hormonal ther-
apy, and also the increased importance of the clitoro-labial complex in recent years, 
where often parts of the penile skin are used for the formation of the small labia and 
the foreskin of the neoclitoris. Accordingly, vaginoplasty techniques using bowel 
segments like the sigmavagina are growing in relevance, especially when there is 
also not enough excess scrotal skin to enlarge the depth of a invaginated penile skin 
neovagina with a scrotal full thickness skin graft.

The most common complications include a diverted urinary stream and stenosis of 
the introitus and the neovagina, which is often a result of inadequate self-dilatation.

The capability of achieving orgasm, functional and aesthetical satisfaction as 
well as overall satisfaction with a drastic improvement of well-being and a decrease 
of stigmatism is proven by many studies, and the regret rate is lower than 1% [2].

The increased need for transgender health care, as well as the mandatory over-
lapping work of medical, psychological, social and therapeutic professions, and the 
complexity of the perioperative requirements and the surgical procedures, raises the 
need for multidisciplinary, highly specialised centres and professionals.
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10Penile Rehabilitation: Current 
Challenges and Future Perspectives

Nicolò Schifano, Paolo Capogrosso, 
and Francesco Montorsi

Abstract

Radical prostatectomy (RP) represents the treatment of choice to manage 
clinically- localized prostate cancer (PCa). However, the risk of postoperative 
functional side effects including urinary incontinence (UI) and erectile dysfunc-
tion (ED) remains non-negligible. The pathophysiology of post-RP ED primarily 
involves three factors which almost inevitably occur after RP: neural damage, 
vascular damage, and damage to the penile smooth muscle. Due to post-RP neu-
roapraxia, the penis remains in a condition of unantagonized flaccidity, with the 
metabolic balance being shifted in favour of collagenisation which eventually 
exerts a permanent detrimental effect on erectile function (EF). Preoperative 
EF-levels, the patients’ fitness and surgical-technique associated factors repre-
sent the main predictors to estimate the likelihood to recover after RP. Penile 
rehabilitation aims to prevent corporal smooth muscle alterations through the 
means of obtaining reasonably frequent erections in order to enable the patient to 
re-engage in sexual activity but also to re-establish his preoperative sexual func-
tion. The rehabilitation-protocol should be tailored according to the individuals’ 
features and their estimated likelihood to recover. PDE5Is exert a favourable 
effect on both the EF-levels during the treatment and on the structure of the cor-
pora cavernosa, even though they have failed to show an improvement of sponta-
neous EF-recovery vs. placebo. The concomitant use of vacuum erection devices 
(VEDs) may offer some advantages in terms of patients’ satisfaction and compli-
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ance with the rehabilitation vs. PDE5I-monotherapy. Intracavernous Injections 
(ICIs) present with high and immediate levels of effectiveness, but should be 
reserved to PDE5I-refractory cases due to their inconvenient modality of admin-
istration. A number of novel rehabilitation options, including the use of Low 
Intensity Extracoroporeal Shock Wave Therapy (LI-SWT) and the use of stem 
cells, are currently under investigation in both the preclinical and clinical set-
tings. Penile rehabilitation protocols should be initiated as early as feasible after 
RP. Patients should routinely associate drugs with sexual stimulation, with or 
without the involvement of the partner. Moreover, the comprehensive sexual 
well-being of the couple should be considered with a specific attention toward 
the occurrence of sexual dysfunctions other than ED, thus including low sexual 
desire and orgasmic dysfunction.

 Introduction

Prostate cancer (PCa) represents one of the most frequent diagnosed malignancies 
in Europe and in the United States [1]. Radical prostatectomy (RP) is the treatment 
of choice to manage clinically localized PCa, providing indeed excellent oncologic 
outcomes in the long-term [2].

However, the risk of significant post-surgical side effects has to be taken into 
account. Even though significant progresses have been made aiming to ensure a 
minimally-invasive surgical approach, the risk of postoperative urinary inconti-
nence [3] (UI) and erectile dysfunction (ED) remains non-negligible, with a detri-
mental impact on the patient’s well-being [2, 4]. Over the last decades, PCa has 
been more and more often diagnosed at younger ages, hence the increased impor-
tance of focusing on post-operative sexual function.

It is difficult to provide an accurate estimate of the real prevalence of ED after RP 
based on the existing literature, due to the remarkable heterogeneity of the popula-
tions in study, the different modalities of data collection and reporting, and the dis-
crepancies in definitions of a normal erectile function (EF) after RP [5]. Postoperative 
ED is however a relatively common sequela after RP, with rates ranging between 
19% and 78% [6].

In this context, penile rehabilitation has been proposed as a strategy to enhance 
the recovery of EF after surgery for PCa and reducing the risk of permanent ED.

 Pathophysiology

The pathophysiology of post-RP ED pathophysiology primarily involves three dif-
ferent factors: neural damage, vascular damage, and damage to the smooth muscle 
of the penis [7].

The erection of the penis can be considered a neurovascular event, and this 
indeed requires the integrity of both the neural and the vascular mechanisms. In the 
flaccid state the smooth muscles of the corporal sinusoids of the penis are tonically 
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contracted, allowing only a small amount of arterial flow. The penis receives its 
innervation from the cavernous nerves which originate from the pelvic plexus. 
Sexual stimulation triggers the release of neurotransmitters from the cavernous 
nerve terminals, which initiate the erectile cascade. The endothelial cells in the sinu-
soidal veins of the corpora cavernosa of the penis produce nitric oxide, which elicits 
an intracellular pathway resulting in decreased intracellular calcium levels and sub-
sequent corporal smooth muscle relaxation [8]. The relaxation of the smooth muscle 
of the corpus cavernosum in turn triggers the veno-occlusive mechanisms which 
maintain the erection [9].

The neurovascular bundle, which contains the cavernous nerves, runs along the 
anterolateral aspect of the prostate [10]. Due to the anatomical proximity of the 
neurovascular bundles and prostate, levels of injury to erectile nerves during the RP 
are unfortunately unavoidable, even when the neurovascular bundle is meticulously 
dissected during surgery [7]. Cavernous nerves are damaged due to a range of dif-
ferent mechanisms, including: the stretching of the cavernous nerves during pros-
tate mobilisation, the possible thermal injury from electrocautery, the inflammation 
which inevitably occurs after surgical manipulation, and/or neural ischemia second-
ary to the damage of the vascular supply to erectile nerves. Erectile dysfunction 
becomes clinically evident immediately after RP, due to a phenomenon of tempo-
rary loss of function of the cavernous nerves owing to blockage of nerve conduction 
called neuropraxia [11]. The full recovery from neuropraxia may take up to 3 years 
after the insult [12–14].

It has been widely documented that significant functional and structural/ana-
tomical changes arise from neuropraxia, with the corporal smooth muscle and the 
endothelium being exposed to the detrimental effect of tissue hypoxia [15]. Penile 
corporal oxygenation is maintained at adequate and physiologic levels whilst the 
penis undergoes through the erectile cycle on a regular basis [7]. In the flaccid state, 
the corporal pO2 is 35–40 mmHg [16], with this resulting in the upregulation of 
some fibrogenic cytokines such as TGF-b [7]. Increased levels of TGF-b lead to 
augmented collagenic deposition and alterations in smooth muscle-to-collagen 
ratios, which is capable of eventually causing penile fibrosis which in turn induces 
venous leak [7]. Iacono et al. [17] have shown that as early as 2 months after RP 
there is significant increase of the collagenic deposition in the erectile tissues. Erect 
penis is oxygenated with a pO2 which is instead typically increased to the 
75–100  mmHg range [16]. In-vitro studies have shown that higher oxygenation 
levels upregulate the production of endogenous prostaglandins as well as cyclic 
AMP exerting a favourable pro-erectile effect [18].

Due to postoperative neuroapraxia, the penis remains in a state of unantagonized 
flaccidity, with the metabolic balance being shifted in favour of collagenisation thus 
causing the impairment of the elasticity of the corpora cavernosa. These inelastic 
corporal sinusoids fail to exert their compressive action on the subtunical venules, 
eventually leading to the venous leak (e.g., corpora-veno-occlusive dysfunction, or 
venogenic erectile dysfunction) development [7].

Mulhall and Graydon [19] have shown that more than half of the men had venous 
leak after RP. In a similar study, the incidence of early venous leak (e.g., less than 
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4 months after RP) was about 10% and increased to approximately 35% between 8 
and 12 months after RP and thereafter to 50% 12 months after surgery [13].

Vascular injury is another factor that contributes to the occurrence of post-RP 
ED.  Levels of possible damage to the accessory pudendal arteries (APAs) may 
occur during RP [20]. Although the incidence of these arteries is variable based on 
literature [20–25], they typically lie above the levator ani where they are prone to 
surgical damage; their origin may be variable as they may arise from the femoral, 
obturator, vesical, or iliac artery. Breza et al. [20] described in details the arterial 
anatomy of 10 cadavers, with the APAs being observed in seven of them where they 
provided the major source of arterial inflow into the penis.

 Factors Influencing the Likelihood to Recover Erectile Function

Briganti et al. described three categories of risk to estimate the likelihood of post-
 RP ED based on the patient-associated preoperative features [26]. First, those men 
who present with a good preoperative EF have an high expectancy of preserving it 
after surgery. Preoperative EF represents in fact the main predictor of ED-risk after 
RP [26–29]. Second, the younger and healthier individuals show higher recovery 
rates as compared to their older and sicker counterparts [26–28, 30–33]. The likeli-
hood to achieve satisfactory EF after RP is very low among those patients having a 
pre-existent severe ED [26–29, 34]. Finally, the modality/extension of the nerve-
sparing approach, the surgical technique (open, laparoscopic, robotic- assisted), and 
the surgical experience of the operator may also have a substantial impact on the 
likelihood to recover after RP [35, 36]. According to a recent meta- analysis, the 
preservation of the neuro-vascular bundle is not significantly associated with worse 
oncological outcomes, whilst it leads to better EF- and urinary continence- (UC) 
recovery [37]. Another recent meta-analysis [38] has identified that robot-assisted 
RP (RARP) results in better functional outcomes, thus including EF-recovery, when 
compared to laparoscopic and open techniques.

 Rationale of Penile Rehabilitation

The concept of penile rehabilitation, first suggested by Montorsi et al. [39] in the 
late 1990s, involves the use of any medication or device after RP to maximize EF 
recovery. Its main purpose is to prevent corporal smooth muscle alterations through 
the means of obtaining reasonably frequent erections in order to enable the patient 
to re-engage in sexual activity but also to re-establish his preoperative EF levels [7]. 
More recently a more comprehensive definition of this concept has been suggested, 
describing penile rehabilitation as the use of any drug, intervention, procedure or 
device to promote male sexual function after any type of insult to the function of the 
penis [40] (e.g., including also modifications in girth, length, and curvature of the 
penile shaft). While this most typically happens with RP, any possible insult to the 
normal physiology of EF, as those associated with Peyronie’s disease, penile 
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fracture, priapism, radical pelvic surgery or trauma, may benefit from an attempt of 
penile rehabilitation [40].

 Penile Rehabilitation Protocols and Their Tailoring 
to the Patient

Salonia et al. [6] distinguished five main categories of penile rehabilitation treat-
ment: phosphodiesterase type 5 inhibitors (PDE5Is), intracavernosal injections 
(ICIs), intraurethral and topical alprostadil, vacuum erectile device (VED) therapy, 
and testosterone therapy. The penile rehabilitation practice patterns among the 
American Urological Association (AUA) members were analyzed by Tal et al. [41]. 
They found that penile rehabilitation was adopted in the majority of cases (e.g., 
89%) after RP, with PDE5Is being indeed the overall preferred option.

For those younger and fitter patients having a normal preoperative EF, physicians 
should prefer in the first instance the less invasive penile rehabilitation protocols, 
such as oral treatment with PDE5Is [42]. Those relatively more invasive protocols 
such as the use of intracavernosal injections (ICIs) and their combination with VED 
should be offered as second-line options [43] and reserved to patients with preop-
erative ED who would benefit from a more aggressive management. For those cases 
where any available penile rehabilitation strategy has failed or when severe preop-
erative ED was documented, a penile implant surgery should be offered given their 
favourable success profile [44]. Novel therapies such as low-intensity shock wave 
therapy (LISWT) and stem cells’ treatments should be offered as experimental 
modalities [45].

The most commonly used penile rehabilitation protocols are summarized in 
Table 10.1.

Table 10.1 Penile rehabilitation protocols commonly used in clinical practice

Treatment Suggested protocol
Sildenafil 50–100 mg On demand (at least 3 times per week)
Vardenafil 10–20 mg On demand (at least 3 times per week)
Tadalafil 5–20 mg Daily (5 mg)

On demand (at least 3 times per week—10 to 
20 mg)

Intracavernous injection of Alprostadil 
5–20 μg

On demand (at least 3 times per week)

Vacuum erection device On demand (at least 3 sessions per week)
Combination treatments PDE5is 3 times per week + on demand Alprostadil

Alprostadil 3 times per week + on demand/daily 
PDE5i
Daily Tadalafil + on demand higher dosage PDE5i
Vacuum erection device + PDE5i/Alprostadil

PDE5is, phosphodiesterase type 5 inhibitors
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 The Importance of Preoperative Counseling

In the preoperative setting, patients are typically too optimistic regarding their 
expectation of getting back to their preoperative EF [46]. The occurrence of post-RP 
ED should be discussed with every RP-candidate, given that levels of temporary 
EF-loss occur most invariably, and permanent ED may also happen in some. 
Counseling the patient with regards to the expected timing of EF recovery and to the 
uncertainty of the extent of recovery is of crucial importance. Patients should also 
be informed regarding the predictors of EF-recovery and should be aware of all the 
available penile rehabilitation strategies along with their possible limitations. In 
order to build realistic expectations, patients should be aware that currently there is 
no conclusive evidence that penile rehabilitation can facilitate the recovery of unas-
sisted erections after surgery. Finally, the possible occurrence of additional sexual 
side-effects should be discussed by the physician, thus including anejaculation, 
reduced libido, orgasmic dysfunction, climacturia, and penile morphometric altera-
tions [47].

 Timing to Start Penile Rehabilitation

Penile rehabilitation should be started as early as possible during the postopera-
tive course [36, 48], with some studies supporting to commence the patient on 
PDE5Is when the catheter is removed [43]. Mulhall et al. [49] showed a signifi-
cantly more consistent improvement in the International Index of Erectile Function 
(IIEF)-EF domain score for the early penile rehabilitation group (e.g., rehabilita-
tion started <6 months after surgery) when compared to the delayed group (e.g., 
rehabilitation started >6 months after surgery). They documented also that more 
patients in the early group achieved satisfactory unassisted erections and PDE5I-
assisted erections vs. the delayed group at 2 years after RP (e.g., 58% vs. 30%). 
Since PDE5Is are the least invasive option, they can be prescribed early after 
surgery [42, 43]. VED and ICIs may instead be considered not earlier than one 
month after RP [39, 50, 51].

 Phosphodiesterase Type 5 Inhibitors

In a survey [52] over 95% of the International Society for Sexual Medicine (ISSM) 
members routinely prescribed PDE5Is to their RP patients. Although the available 
clinical studies [53–63] reported conflicting results regarding the actual efficacy of 
rehabilitation protocols based on PDE5Is (Table  10.2), preclinical data [64–75] 
strongly support the beneficial effects of this strategy.

Indeed, the vast majority of clinical studies presented with significant meth-
odological limitations thus including the lack of randomization, a suboptimal 
duration of the rehabilitation protocol and significant dropout rates [76]. Among 
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Table 10.2 Summary of the randomized clinical trials of PDE5Is-based penile rehabilitation 
protocols

Study Cases (n)
Study 
design

Patients’ 
features

Rehabilitation 
protocol and 
timing of 
outcome 
assessment Main findings

Padma- 
Nathan 
et al. [57]

Sil 
50 mg 
OaD 
(23), Sil 
100 mg 
OaD 
(28), 
placebo 
(25)

Double- 
blinded 
RCT

Age 18–70 y, 
preoperatively 
potent, BNS

Started 4 wk 
after RP, EDT 
at 36 wk, 8 wk 
DFW

EF recoverya 
(P = 0.02), 27% Sil, 
4% placebo

Montorsi 
et al. [56]

Vard 
OaD 
(137), 
Vard 
PRN 
(141), 
placebo 
(145)

Double- 
blinded 
double- 
dummy 
RCT

Age 18–64 y, 
preoperatively 
potent, BNS

Started 14 d 
after RP, EDT 
at 9 mo, 2 mo 
DFW, 2-mo 
Vard OaD OL

IIEF-EF score > 22 at 
EDT, 48.2% Vard 
PRN (P < 0.0001 vs. 
placebo), 32% Vard 
OaD, 24.8% placebo; 
IIEF-EF score > 22 at 
DFW (P > 0.05 all 
comparisons), 29.1% 
Vard PRN, 24.1% 
Vard OaD, 29.1% 
placebo

Mulhall 
et al. [58]

Ava 
200 mg 
(94), Ava 
100 mg 
(90), 
placebo 
(87)

Double- 
blinded 
RCT

Age 18–70 y, 
history of ED 
after BNS

Started _6 mo 
after RP, EDT 
at 12 wk

IIEF-EF score change 
at EDT (P < 0.01 all 
comparisons), 5.2 Ava 
200 mg, 3.6 Ava 
100 mg, 0.1 placebo

Pavlovich 
et al. [59]

Sil OaD 
placebo 
PRN 
(50), Sil 
PRN 
placebo 
OaD (50)

Double- 
blinded 
RCT

Age < 65 y, 
preoperatively 
potent, UNS or 
BNS

Started 1 d after 
RP, EDT at 
12 mo, 1 mo 
DFW

Recovery of baseline 
IIEF-EF score at EDT 
(P = 0.4), 63% Sil 
PRN, 57% Sil OaD; 
recovery of baseline 
IIEF-EF score at 
DFW (P = 0.01), 65% 
Sil PRN, 47% Sil 
OaD

Montorsi 
et al. [55]

Tad OaD 
(139), 
Tad PRN 
(143), 
placebo 
(141)

Double- 
blinded 
double- 
dummy 
RCT

Age < 68 y, 
baseline 
IIEF-EF score 
>22, BNS

Started within 
6 wk after RP, 
EDT at 9 mo, 
6-wk DFW, 
3-mo OL

IIEF-EF score _ 22 at 
DFW, 20.9% Tad 
OaD (P = 0.6 vs. 
placebo), 16.9% Tad 
PRN (P = 0.7 vs. 
placebo), 19.1% 
placebo

(continued)
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Table 10.2 (continued)

Study Cases (n)
Study 
design

Patients’ 
features

Rehabilitation 
protocol and 
timing of 
outcome 
assessment Main findings

Mulhall 
et al. [60]

Tad OaD 
(139), 
Tad PRN 
(143), 
placebo 
(141)

Double- 
blinded 
double- 
dummy 
RCT

Age < 68 y, 
baseline 
IIEF-EF score 
>22, BNS

Started within 
6 wk after RP, 
EDT at 9 mo, 
6-wk DFW, 
3-mo OL

Patients’ return to 
baseline IIEF-EF 
score at EDT (P value 
not provided), 22.3% 
Tad OaD, 11.3% Tad 
PRN, 7.8% placebo; 
patients’ return to 
baseline IIEF-EF 
score at DFW (P 
value not provided), 
12.2% Tad OaD, 
9.2% Tad PRN, 
11.4% placebo

Moncada 
et al. [61]

Tad OaD 
(139), 
Tad PRN 
(143), 
placebo 
(141)

Double- 
blinded 
double- 
dummy 
RCT

Age < 68 y, 
baseline 
IIEF-EF score 
>22, BNS

Started within 
6 wk after RP, 
EDT at 9 mo, 
6-wk DFW, 
3-mo OL

Time to EF recovery 
during DBT (for 25% 
of patients), Tad OaD 
5.8 mo (P = 0.03 vs. 
placebo), Tad PRN 
9 mo (P = 0.01 vs. 
placebo), placebo 
9.3 mo

Brock 
et al. [62]

Tad OaD 
(139), 
Tad PRN 
(143), 
placebo 
(141)

Double- 
blinded 
double- 
dummy 
RCT

Age < 68 y, 
baseline 
IIEF-EF score 
>22, BNS

Started within 
6 wk after RP, 
EDT at 9 mo, 
6-wk DFW, 
3-mo OL

Stretched penile 
length at EDT, Tad 
OaD -2.2 mm 
(P = 0.03 vs. placebo), 
Tad PRN -7.9 mm 
(P = 0.3 vs. placebo), 
placebo −6.3 mm

Montorsi 
et al. [63]

Tad OaD 
(139), 
Tad PRN 
(143), 
placebo 
(141)

Double- 
blinded 
double- 
dummy 
RCT

Age < 68 y, 
baseline 
IIEF-EF score 
>22, BNS

Started within 
6 wk after RP, 
EDT at 9 mo, 
6-wk DFW, 
3-mo OL

Predictors for 
recovery of EF: high 
preoperative IIEF-SD 
score, high 
preoperative IIEF 
score on item 15, 
robotic surgery, NS 
score, Tad OaD

AVA, avanafil; BNS, bilateral nerve-sparing procedure; DBT, double-blinded treatment; DFW, 
drug-free washout period; ED, erectile dysfunction; EDT, end of study treatment; EF, erectile func-
tion; IIEF, International Index of Erectile Function; IIEF-EF, International Index of Erectile 
Function erectile function domain; IIEF-SD, International Index of Erectile Function sexual desire 
domain; NS, nerve-sparing; OaD, once daily; OL, open-label treatment; PDE5Is, phosphodiester-
ase type 5 inhibitors; PRN, on demand; RCT, randomized clinical trial; RP, radical prostatectomy; 
Sil, sildenafil; Tad, tadalafil; UNS, unilateral nerve sparing procedure; Vard, vardenafil
aDefined as a score higher than 8 on questions 3 and 4 of the IIEF and a “yes” response to the ques-
tion, “Over the past 4  weeks, have your erections been good enough for satisfactory sexual 
activity?”
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these studies, those trials with a more robust statistical validity have failed to 
demonstrate any meaningful advantage of penile rehabilitation with PDE5is in 
terms of achieving a recovery of unassisted erections as compared to placebo 
[76]. A recent meta- analysis [77] found that PDE5I-administration is indeed 
capable of increasing EF-levels during the treatment, even though the analysis 
of the available evidence did not support the improved recovery of sponta-
neous EF.

Although PDE5I-rehabilitation protocols were not proven to be effective in facil-
itating the spontaneous return to the preoperative EF, these medications have been 
proven significantly effective in preserving both the structure of the corpora caver-
nosa and the penile length after RP [55]. For these reasons, clinical guidelines still 
suggest the use of PDE5is in the early post-operative phase since this strategy is in 
any case considered better than leaving the cavernous tissues untreated after surgery 
[36, 49, 78]. Nowadays, none of the available randomized controlled trials (RCTs) 
definitively demonstrated a superiority of the once daily administration of PDE5-Is 
compared to the on-demand (at least three times per week) administration protocols 
(Table 10.1) [79]. Tadalafil might have the best profile for its use in the penile reha-
bilitation setting due to his long half-life [80–82]. Of note, overall discontinuation 
rates of PDE5Is after RP are as high as 72.6% at 18 months follow-up [83], due to 
a range of reasons including treatment effect below expectations, loss of interest in 
sex, psychological factors, EF recovery and concerns about their cardiovascu-
lar safety.

 Intracavernosal Injections

The use of ICIs with alprostadil was the first proposed protocol to enhance EF 
recovery after RP. This treatment has been associated with high and immediate 
levels of effectiveness, especially in terms of penile hardness. Montorsi et  al. 
[39] reported data of 27 post-RP patients who were submitted ICIs of prostaglan-
din-E1, 2–3 times per week. At 6-month follow up, 67% of treated men showed 
levels of recovered EF, compared to only 20% in the control group. Similarly, 
Mulhall et al. [84] showed that performing ICIs 3 times per week after RP could 
lead to a 52% return of functional erection at 18 months follow-up as compared 
to only 19% in the control group. However, ICIs have been historically associ-
ated with low patients compliance due to their inconvenient modality of admin-
istration: in their series Polito et al. [85] observed that out of 430 patients who 
were offered a protocol of postoperative ICIs for sexual rehabilitation, 157 
(36.5%) refused to enter the protocol, and 18.6% dropped out of treatment over 
the first 6 months.

Two alternative molecules typically used for ICI therapy are papaverine (e.g., 
non-selective phosphodiesterase enzyme type 5 inhibitor) and phentolamine (e.g., a 
nonselective alpha-adrenergic antagonist) [86]. Bimix combines papaverine and 
phentolamine, whereas Trimix consists of Bimix components and alprostadil com-
bined [86].
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 Intraurethral Alprostadil

Alprostadil can be administered in the form of an intraurethral suppository or in the 
form of a topical cream [87]. The main limitation with the use of this topical treat-
ment after RP, particularly in the first postoperative year, is the frequent occurrence 
of penile pain. Raina et al. [88] described their experience with 54 patients using 
intraurethral alprostadil after RP. Although the treatment showed levels of benefi-
cial effect on their assisted EF, the compliance with the treatment was only 63% 
after a mean follow-up period of about 2 years. All of the patients reported penile 
pain being associated with the use of the medication.

 Vacuum Erection Device

VED therapy is based on the use of a mechanical device that utilizes a negative pres-
sure of approximately 150–200 mmHg to increase the penile blood inflow in order 
to obtain on-demand erections [89]. Its use in the penile rehabilitation is however 
controversial [90], although the European Association of Urology (EAU) guidelines 
suggest VED as an option to be considered when standard oral PDE5I-treatment 
fails [91].

Indeed, oral PDE5Is alone are not always effective in the post-RP setting and 
may be associated with adverse effects and significant dropout rates. The concomi-
tant use of a VED may increase the patient’s compliance with the treatment and 
satisfaction and may offer advantages to monotherapy when dealing with penile 
shortening after RP [92, 93].

There are several possible drawbacks associated with the VED use, including 
instability at the base of the penis, a cyanotic appearance and a cooler erection [94]. 
Vacuum therapy is not suitable for penile rehabilitation purpose before the urethral 
catheter removal [94].

 Novel Penile Rehabilitation Options

Currently, a number of innovative treatments aimed to improve EF recovery after 
RP are under investigation in both the preclinical and clinical setting.

 Low Intensity Extracorporeal Shock Wave Therapy

Pre-clinical studies suggest that LI-SWT may induce cellular microtrauma at the 
level of the cavernous bodies, which in turn stimulates the release of several cyto-
kines and angiogenic factors including the vascular endothelial growth factor 
(VEGF) and the endothelial nitric oxide synthase (eNOS), thus promoting tissue- 
neovascularization [95]. To date, few clinical studies have investigated the effect of 
LI-SWT in the post-operative setting. Zewin et  al. reported data of 128 post 
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nerve- sparing radical cystoprostatectomy subjects [96]. All patients were allocated 
to one of three groups: LI-SWT; PDE5i; and control. During the follow-up, 16% 
more patients in the LI-SWT group showed satisfactory EF recovery levels as com-
pared to the control group. Although the difference was not statistically significant 
(P = 0.14), the results were still considered of clinical relevance. In a second study, 
Frey et al. [97] reported data of 16 patients with mild to severe ED after 12 months 
since RP. All patients were treated with a 6-week course of LI-SWT and then re- 
assessed at 1- and 12-month after treatment with no other erectogenic aids allowed 
during the study period. Results showed a significant improvement in terms of EF 
recovery, as assessed with the IIEF-EF. As the authors correctly pointed out, it is 
possible that even better results could be achieved if the treatment is given at an 
earlier stage after surgery, thus preventing penile fibrosis.

Baccaglini et al. [98] conducted the first RCT aimed at describing the efficacy 
and safety related with early PDE5Is-introduction with or without LI-SWT on 
EF-recovery after RP. The treatment protocol was started 6 weeks after RP for a 
period of 8 weeks. The median IIEF-5 scores at 4 months after surgery in the inter-
vention group (e.g., PDE5is + LI-SWT) were significantly higher than those in the 
control group (12.0 vs. 10.0, P = 0.006). However, the study failed to reach the 
primary clinical endpoint considering a 4-point difference between the two treat-
ment arms.

The current guidelines are still cautious regarding the adoption of LI-SWT after 
RP. Further studies are needed to better identify the efficacy of this approach in this 
setting, including the definition of the optimal shock wave energy delivery strategies.

 Stem Cells

In their landmark study, Bochinski et al. [99] showed that stem cells were able to 
preserve EF in a rat model of neurogenic impotence when injected into the corpora 
cavernosa. Kendirci et al. [100] and Albersen et al. [101] subsequently published 
two milestone studies that validated further these results.

Stem cells are classified according to their differentiation potential in totipotent, 
pluripotent, multipotent, progenitor or precursor cells [44]. The most convenient 
method of stem-cell administration for ED-treatment is represented by intracaver-
nosal injection [102].

Adult mesenchymal stem cells (MSCs) are multipotent stem cells which are able 
to differentiate into specific subtypes of mesenchymal cells. They can release in a 
paracrine-fashion a wide spectrum of trophic factors and cytokines. They can exert 
an in-vivo beneficial influence when injected in the corpora cavernosa even if they do 
not engraft in the target tissue and/or they do not differentiate locally [103, 104]. This 
conclusion was based on the observations that a partial recovery of EF was observed 
after injection of cell lysate from adipose-tissue-derived stem cells (ADSC) and the 
limited presence of stem cells engrafted in the corpus cavernosum [101].

One of the most promising strategies in post-RP penile rehabilitation setting is 
represented by the intracavernous injection of bone marrow-mononuclear cells 
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(BM-MNCs). Following a range of preclinical encouraging results, a few phase 1 
and 2 clinical trials are currently ongoing [105]. The BM-MNCs are an heteroge-
neous population of cells, which include mesenchymal stem cells, endothelial pro-
genitor cells, and haematopoietic stem cells. These progenitor cells may exert 
anti-apoptotic, neurotrophic, and angiogenic effects. Yiou et al. [106] selected 12 
post-RP patients with localized PCa and whose ED had proved to be unresponsive 
to medical treatments. Patients were divided into four groups and were treated with 
escalating BM-MNC dosages. Compared to baseline levels, a significant improve-
ment in terms of intercourse satisfaction and EF were observed at the 6-month fol-
low up. Interestingly, clinical benefits were also associated with improvement of 
peak systolic velocity at the level of the cavernous arteries and with increased penile 
nitric oxide release.

Further, larger randomized studies are needed to better define the real efficacy of 
the stem cell-based approaches for addressing ED after RP.

 Sexual Rehabilitation Beside Penile Rehabilitation

Rehabilitation of post-RP sexual function has primarily been focused on facilitating 
the recovery of the EF. However, other sexual function domains contribute to a suc-
cessful sexual recovery.

 Non-penetrative Intercourse

In those cases when penetrative sex is not possible due to the erections being not 
firm enough, the patient and the couple should be invited to engage at least in non- 
penetrative intercourse through the means of oral sex and mutual masturbation. 
Couples who identify alternative ways of being sexual in the presence of ED report 
lower sexual distress and higher compliance with rehabilitation protocols [107].

 Ejaculatory Complaints

Besides the recovery of EF, the preservation of a normal orgasmic function (OF) is 
crucial [108].

Urinary incontinence (UI) during sex (e.g., climacturia), dysorgasmia (e.g., pain-
ful orgasm) and anorgasmia can also severely impair orgasmic function following 
RP [109]. Dysorgasmia has a prevalence ranging from 3% to 18% after RP [110] 
while climacturia could affect up to 30% of patients after surgery [111]. Treatment 
options for painful orgasm could include the use of tamsulosin to reduce the con-
traction of the bladder neck responsible for the painful sensation [110]. Likewise, 
for climacturia patients may be invited to void before sexual intercourse or to apply 
penile tension loop during sexual activity; moreover, the optimization of UC with 
pelvic floor muscle training could reduce the risk of urine leakage [110].
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 Penile Morphometric Changes

Radical prostatectomy could result in penile shrinkage as documented in both open 
and robotic series [112–114], with penile length losses of up to 2 cm at 12 months 
in open RP [112, 113]. Those studies investigating this issue in the RARP setting 
documented a return to baseline penile length at 1 year after surgery [115, 116].

A treatment/preventative measure option to be considered is the adoption of a 
PDE5Is-based rehabilitation protocol, especially with the use of tadalafil, which has 
been proven beneficial in reducing significantly the length and girth-loss in both the 
flaccid and erect state at 3 and 6  months postoperatively after nerve-sparing RP 
[55, 62].

Moreover, the post RP patient is exposed to an increased risk of developing 
penile curvature and morphometric alterations due to Peyronie’s disease (PD) [117], 
which has shown a prevalence of 15.9% after surgery [118].

 Psychological Factors

Post-RP ED may typically cause a diminished feeling of masculinity. Moreover, 
the psychological impact of receiving a PCa diagnosis may also affect a patient’s 
mental state. These factors could significantly affect the couple’s sexual function-
ing after surgery. In this context, a psychological support exerts a favorable effect 
on patients’ adherence to penile rehabilitation protocols. A RCT involving 189 
couples showed that, after RP, patients in the peer support groups had higher 
sexual functioning levels when compared to men attending the usual care 
groups [119].

Canada et al. reported that sexual counseling intervention at 3-month reduced 
patients’ distress and increased both partners’ perceived levels of sexual function-
ing, with an increase of penile rehabilitation protocol adherence from 31% at base-
line to 49% at the 6-month follow-up [120].

 Penile Rehabilitation After Surgery Other Than 
Radical Prostatectomy

 Radical Cystoprostatectomy

EF recovery after RC ranged between 14% and 80% [121]. Nerve sparing RC 
approaches might improve functional outcomes according to literature, although 
rehabilitation programs remain necessary to optimize recovery [122]. Continent 
patients receiving orthotopic neobladder reconstructions showed better 
EF-outcomes when compared to incontinent patients and to those undergoing 
other forms of urinary diversion [123], even though these findings may be due to 
the orthotopic diversion being typically offered to generally healthier and younger 
patients, who have a higher likelihood to recover their pre-existent EF.  The 
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concept of sexuality preserving cystectomy was introduced by Horenblas et al. 
[124], with a surgical approach characterized by the preservation of the vas, the 
prostate, and the seminal vesicles. The majority of men undergoing this modified-
approach experienced a prompt return of a normal EF after surgery. However, this 
technique presents with significant oncological concerns in leaving the prostatic 
urethra in place.

 Rectal Surgery

Erecetile dysfunction is also prevalent among patients undergoing rectal cancer sur-
gery, ranging between 10% to 60% [125]. Abdomino-perineal resection (APR) 
presents with a higher risk of postoperative ED than low anterior resection proce-
dure [126]. The colostomy made after APR may also alter the patients’ self- 
perceived body image and may increase the rate of postoperative sexual dysfunctions 
[127]. Surgical experience may also influence ED rates with series from high- 
volume cancer centers reporting lower rates of ED [128]. Rehabilitation protocols 
often require a multidisciplinary approach for these patients which should comprise 
psychological support for both the patient and the partner along with the use of 
pharmacological agents [129]. Among the available medications, the efficacy of 
sildenafil was demonstrated in a study where 32 patients treated with rectal resec-
tion were randomized to medical treatment or placebo [130]. Erectile function 
improved in 80% of patients receiving sildenafil compared to 17% of patients 
treated with placebo [130].

 Conclusions

Despite the improvements of surgical techniques and of penile rehabilitation proto-
cols, ED remains still a common finding after RP. To date, there is no standardized 
rehabilitation protocol after RP owing to the controversial evidence regarding the 
efficacy of any treatment for restoring a baseline spontaneous EF after surgery.

However, the adherence to these rehabilitation treatments has to be encouraged, 
as they have been proven beneficial in maintaining the penile structure intact. Penile 
rehabilitation protocols should be initiated as early as feasible after surgery and 
RP-candidates should receive appropriate preoperative counseling regarding the 
available penile rehabilitation regimens. The rehabilitation-strategy of choice 
should be tailored on the patient’s specific individual features and likelihood to 
recover.

Moreover, patients should be carefully counselled regarding the importance to 
associate drug treatment with sexual stimulation, which should be performed rou-
tinely with or without the involvement of the partner. Last, the comprehensive sex-
ual well-being of the couple should be considered with a specific attention toward 
the occurrence of sexual dysfunctions other than ED and including impaired sexual 
desire and orgasmic dysfunction.
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11Pathophysiology and Clinical Aspects 
of Sexual Dysfunction in Women

Ozhan Ozdemir and Gulsum Gulcan Kocamis

Abstract

Female sexual dysfunction is a prevalent problem in the general community; 
however, it has not been studied as extensively as male sexual dysfunction. In 
this article we summarize the pathophysiology, classification and treatment of 
female sexual dysfunction.

 Pathophysiology and Clinical Aspects of Sexual Dysfunction 
in Women

Female sexual dysfunction (FSD) is a common condition and often taken for granted 
in the general population. FSD is characterized as a disease that causes full-size 
non-public distress due to sexual desire, orgasm, arousal, and sexual ache [1]. 
According to Basson et al. “It is a multifactorial, age-related, progressive problem” 
[2]. From 35% up to 45% of ladies realize that they have got a problem of low 
sexual desire. The diagnosis of the disease, clinical and surgical treatment, lack of 
expertise to control this life experience, and physical and mental distress increases 
the incidence and severity of sexual problems. Thus, physicians are required to be 
capable of discovering such sexual problems and recognizing whether or not to 
provide a remedy to patients.

The determinant factors of sexual health are complicated and multifactorial. The 
feeling of oneself as a sexual being, one’s normal fitness state, a sense of well-being, 
and one’s prior sexual experiences are all regarded as intrapersonal factors. For 
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partnered individuals, these features also apply to the partners. Interpersonal factors, 
on the other hand, include the period and nature of the relationship, conversation pat-
terns, and the diversity and type of ongoing lifestyles, occasions and stressors [3].

The birth of a child and retirement are two examples of somehow positive life 
events that might contribute to sexual dysfunction. Sexuality includes a wide variety 
of expressions of intimacy and is essential to self-identification with strong cultural, 
biological, and psychological components. The reason is that lots of women see 
their sexuality as a key quality of life problem, the obstetrician-gynecologist plays 
a critical role in examining sexual function. Furthermore, gynecologic disorder pro-
cedures and therapeutic interventions can affect sexual response. The clinician has 
to make no longer presumptions or judgments about the woman’s conduct, and 
when counseling patients have to hold on thoughts the possibility of cultural and 
private variation in sexual practices.

 Female Pelvic Anatomy

The female sexual anatomy is consisted of the mons pubis, the vulva which contains 
the labia majora, labia minora, interlabial area, and clitoris. The inner genitalia 
include the vestibule, periurethral glans, and vagina, as well as the uterus, fallopian 
tubes, and ovaries. The arousal is triggered by genital vasocongestion, which is 
driven by increased sympathetic nervous system activity. The introitus is exposed 
when the vulva swells; the vagina lengthens and dilates; the outer part of the vagina 
tightens; the clitoris lengthens and dilates; and the uterus rises above the leva-
tor plate.

The stimulation of the pelvic nerves relaxes smooth muscles and decreases the 
resistance inside the arteries, resulting in improved blood flow to the clitoris. This 
blood flowing is caused by an active neurogenic dilation of the sinusoidal blood 
spaces, which leads to the corpora cavernosa of the clitoris to emerge as engorged, 
and the clitoris will have regularly greater prominence. It has been indicated that the 
vulvar systems emerge as engorged; however, they are not erected due to the fact 
that the thinner tunica in women does not entice venous blood, and it consequently 
pools with chronic influx and outflow. Furthermore, increased strain within the cap-
illaries of the genital vasculature and fluid transudation via the sub-epithelium of the 
vaginal walls cause vaginal lubrication. Secretions are a combination of androgen- 
structured vulvar glands that release mucin and aquaporin channels inside the vagi-
nal mucosa, resulting in a blood serum transudate. Nipple erection, skin flushing, 
and elevations in heart rate, blood pressure, and breathing rate are all extragenital 
changes associated with arousal [4].

 Physiology of Female Sexual Response

A woman’s sexual response is determined in part by neurobiological factors. The 
factors including hormones and neurochemicals influence the brain and signal 
transmission between the central nervous system and the erogenous zone to arouse 
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sexual desire. Sexual responses are believed to be influenced by excitatory and 
inhibitory pathways in the brain, including the hypothalamus and limbic system 
affecting both excitatory and inhibitory mechanisms, and the cortex and midbrain 
affecting inhibitory mechanisms [5]. Studies based primarily on animal models 
have shown that the balance or sum of inhibitory and excitatory signals determines 
an individual’s sexual response that is called as “sexual tipping point” [6, 7].

It is believed that hypoactive sexual desire disorder may be caused by a hypoac-
tive excitatory factor, a hyperactive inhibitory factor, or both of them. Imaging stud-
ies indicated that women having hypoactive sexual desire disorder had high level of 
activation in the medial frontal gyrus and right inferior gyrus when compared to 
women without sexual dysfunction, confirming hyperfunction inhibition in women 
experiencing hypoactive sexual desire disorder [8].

Increased autonomic nervous system activity as well as tachycardia, skin flush-
ing, and vaginal lubrication, are all physiological components of a woman’s sexual 
reaction. Moreover, the sexual response cycle also involves a number of neurotrans-
mitters. Norepinephrine, dopamine, oxytocin, and serotonin via 5- hydroxytryptamine 
(5HT) 1A and 2C are considered to have positive sexual influences. Serotonin, pro-
lactin, and γ-aminobutyric acid (GABA) via most other receptors are thought to 
negatively affect the cycle negatively [9].

Traditional Model: Masters, Johnson and Kaplan found that a normal woman’s 
sexual response cycle is consisted of four stages: arousal, stabilization, orgasm, and 
resolution [10].

• Desire: The sexual desire of women and men is known as libido. A balance 
between dopamine stimulation and serotonin inhibition maintains this desire. 
The threshold of reaction is decided with the aid of using androgens, in particu-
lar, testosterone. This is valid for both women and men.

• Arousal: This stage is mediated by parasympathetic connections with the pelvic 
organs resulted in vascular engorgement. Women’s arousal tends to be slower 
and more receptive to touch and mental stimuli, and it is demonstrated by vaginal 
lubrication. Men’s arousal is usually faster and more responsive to visual stimuli 
and is manifested by penis erection.

• Plateau: This step involves progression and intensification of the excitement 
phase. The length of this phase can be changeable. The neural pathway and phys-
iologic mechanism are the same as excitement.

• Orgasm: This step is mediated by sympathetic connections, resulting in reflex 
tonic-clonic pelvic floor muscle contractions followed by uterine contractions. 
Women have greater individual differences in orgasm than men. A unique feature 
of women is their ability to have multiple orgasms in a row.

• Resolution: This step is manifested by a go back to the basal physiologic state 
with reversal of vasocongestion and muscle tension. Resolution can be quicker 
for men and slower for women.

Intimacy-Based Model: An alternative sexual response model illustrates an intimacy- 
based motivation, integral sexual stimuli, and the psychological and biological com-
ponents governing the processing of those stimuli [10].
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 Sexual Dysfunction and Hormonal Influences

There are many factors to consider when identifying the source of sexual dysfunc-
tion. Medical and surgical conditions that can cause sexual dysfunction varies from 
anatomical processes to lower urinary tract problems such as endocrine disorders, 
malignant neoplasms including breast and ovarian cancer, inflammatory diseases 
such as fibromyalgia and rheumatoid arthritis, and neurological conditions. In addi-
tion, numerous acquired issues such as delivery, hormonal changes, menopause, 
trauma, breastfeeding, and so on can result in sexual dysfunction. Depression and 
anxiety are among psychological factors which can be counted as possible causes of 
sexual dysfunction.

Factors affecting individuals’ lifestyle, such as eating junk food and being over-
weight, loss of exercise, smoking, alcohol, and drug abuse, can similarly contribute 
to psychosocial elements of age, education, income, and ethnicity. Other miscella-
neous elements consist of preceding records of sexual abuse, sexual orientation, 
kind of sexual practices, terrible attitudes closer to sex, and negative body image [11].

Another cause of sexual dysfunction is an estrogen deficiency. Estradiol is the 
main female sex hormone in women, which allows maintaining the integrity of the 
vaginal mucosal epithelium and promotes lubrication. Estrogen has a crucial role in 
regulating sexual function and the production of nitric oxide in the vagina and clito-
ris. It also has a vasoprotective and vasodilating effect on the vagina. A sharp 
decrease in estrogen levels, vaginal lubrication, and decreased libido and frequency 
during menopause can lead to vaginitis. For safety reasons, postmenopausal estro-
gen therapy is not given at ovulatory levels, so co-administration of testosterone 
may benefit primarily through aromatization conversion to estrogen. A meta- 
analysis of sex hormone supplementation for the treatment of postmenopausal sex-
ual dysfunction before a more recent transdermal testosterone study concluded that 
androgen therapy is only effective when administered in combination with estrogen, 
although some estrogen therapy has been associated with improved female sexual 
function [12].

A meta-analysis found that four out of five older estrogen-only studies that 
achieved similar estradiol levels at ovulation increased libido in postmenopausal 
women. Some approved studies combining postmenopausal estrogen therapy with 
testosterone therapy have associated a slight increase in libido [13].

 Diagnosis

With the exception of substance/medication-induced sexual dysfunction, new 
categories (Diagnostic and Statistical Manual of Mental Disorders: DSM-5) 
contain duration and severity requirements. The subcategories of lifelong ver-
sus acquired, generic versus situational, and psychological versus mixed com-
ponents have also been altered. Sexual dysfunction caused by a general medical 
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problem and the subtype caused by psychological versus combined factors 
were all excluded.

The DSM-5 standards for sexual disorder require a minimal period of 6 months 
of signs and symptoms. These signs and symptoms need to be present from 75% up 
to 100% of the time for all diagnoses, except medication and substance-induced 
sexual disorder. This criterion removes the inclusion of people with moderate to 
slight signs and symptoms and renders the severity rating specifier pointless. In 
addition, the symptoms may create severe distress [14].

 Treatment

There are many medications available to treat FSD which include hormones and 
different kinds of drugs. Nonetheless, not a single treatment has been accepted as 
the golden standard so far. Prior to the treatment, patients are required to be thor-
oughly evaluated for their medical condition and medication history causing sexual 
dysfunction. Estrogens, androgens, dopaminergic agonists, nitric oxide donors, 
prostaglandins, and a-melanocyte-stimulating hormones are widely used for the 
treatment of FSD. Females with reduced sexual desire are possibly respond well to 
androgens, estrogens, and dopamine receptor antagonists, while those with sexual 
arousal disorder may be more responsive to phosphodiesterase inhibitors and pros-
taglandins [1].

Transdermal Testosterone Therapy: Results show satisfactory sexual activity and 
an increase in libido. The risks (hirsutism, acne, virilization, and cardiovascular 
complications) must be weighed against the benefits of its use. It is recommended 
to monitor testosterone levels to avoid physiological treatment [15].

Sildenafil: Phosphodiesterase inhibitors can increase blood flow to the genitals 
but are generally not effective for treating arousal disorders. Sildenafil helps patients 
with sexual dysfunction due to SSRIs [15].

Bupropion: 300–400 mg of bupropion per day has been shown to increase sexual 
arousal and orgasm completion. Additionally, bupropion supplementation signifi-
cantly improved critical factors of sexual function in women with SSRI-induced 
sexual dysfunction [15].

Flibanserin: Non-hormonal treatment for hypoactive sexual desire disorder 
(HSDD) in women. It is a serotonin 5HT receptor agonist and a 5HT receptor antag-
onist. The mechanism action for the treatment of HSDD is unknown. The recom-
mended dose is 100 mg once daily at bedtime. Side effects include hypotension, 
syncope, and central nervous system depression. Drinking alcohol increases the risk 
of side effects and is contraindicated. This is mostly effective, and about 10% of 
women reported a “significant” or “very significant” improvement in their HSDD 
symptoms [15].

Ospermifene: Clinical trials have shown significant reductions in sexual pain, 
arousal, and desire [16].
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Botulinum neurotoxin: Numerous studies have shown efficacy in reducing symp-
toms in a variety of conditions, including dyspareunia, vestibular pain, decreased 
arousal in persistent genital arousal, and the ability to withstand vaginal penetra-
tion [15].

Medical Device: The Eros Clitoral Therapy Device is a portable, FDA-approved 
medical device for the treatment of sexual arousal and orgasmic disorders in women. 
This appears to be useful for women with sexual arousal disorder. InterStim Therapy, 
which includes mild sacral nerve stimulation, was originally developed for the treat-
ment of urinary incontinence and is currently being studied in sexual arousal disor-
ders [17].

Patient Education: Information about vulvovaginitis and the anatomy of the pel-
vic floor can allow women to gain better understanding of the mechanisms and eti-
ology of genital-pelvic pain and symptoms of penetration disorders. Self-care 
advice should suggest avoiding common vulvar contact irritants, including soaps, 
showers, tissues, scented products, and panty liners. Pointing out patients for inflam-
matory changes in the skin around the vulva and around the anus can help motivate 
them to refuse wipes or other irritants [18].

Dilation: Several prescription and over-the-counter medications are available 
that can self-dilate after radiation therapy or other trauma to relieve the vagina, 
release pelvic floor muscle trigger points, or correct vaginal stenosis. There is little 
literature on optimal strategies for the use of dilators.

Vaginal Fractional carbon dioxide (CO2) Laser Treatment: The safety, efficacy, 
and value for money of vaginal fractionated carbon dioxide lasers for the treatment 
of vulvovaginal atrophy have not been adequately studied and have not been 
approved by the FDA.  Even though previous studies demonstrate that there are 
some potential benefits in vulvovaginal atrophy, these studies were not placebo- 
controlled, and long-term results were not explained. Also, the cost of treatment is 
high compared to other options. In further studies, more data should analyze the 
effects and safety of this procedure, especially in the long-term treatment of vulvo-
vaginal atrophy.Conflıcts of InterestThe authors do not have a conflict of interest.
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12Sexual Arousal and Sexual Pain 
Disorders in Women

Charmaine Borg, Lara Lakhsassi, and Peter J. de Jong

Abstract

Low or disrupted sexual arousal is discussed as a transdiagnostic-underlying 
denominator for women’s sexual dysfunctions. The role of sexual arousal in 
attenuating the inhibitory aspects of sexual stimuli, as well as factors that weaken 
sexual arousal are described and clinical implications critically discussed. We 
put specific emphasis on the bidirectional relationship of sexual arousal and dis-
gust/pain along with the role of disgust and pain expectancies in sexual dysfunc-
tions. Thereby, we aimed to provide a critical evaluation of the treatment options 
for inhibited sexual arousal with focus on generic and specific interventions tar-
geting disgust: a critical feature that thus far received only scant attention in the 
available literature.

 Sexual Arousal

When an individual is—or, anticipates being—exposed to sexual stimuli of interest, 
be it imaginary or real, this will generally elicit sexual arousal, or sexual excitement. 
Sexual arousal or excitement is the physiological and/or psychological appetitive 
response that prepares one for a sexual encounter, typically referred to as feeling 
“turned on”. Sexual motivation is accompanied by functionally related changes in 
cognitive, physiological, and behavioural response systems [1, 2]. As such, when a 
sex stimulus is considered appealing, or rewarding, and sexual arousal is elicited, 
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this will give rise to: (i) (cognitive) processing priority of such stimuli, thereby 
reducing access to attentional resources of potential distractors, (ii) selective activa-
tion of positive memory representations, (iii) pleasurable bodily sensations and/or 
feelings of sexual arousal, and (iv) increased motivation to pursue a sexual interac-
tion or engage in sexual activity [3].

In the event where one subsequently engages in sexual activity, a positive feed-
back occurs where sexual arousal, pleasure, and motivation are continuously 
enhanced until the individual is sated, or, when orgasm is achieved. In turn, this 
feeling of satiety reciprocally incentivizes future sexual arousal and motivation to 
seek sexual contact [3].

In some cases, however, one may be exposed to sexual stimuli of interest and yet 
experience little to no sexual arousal—sometimes, even whilst wanting to be able to 
desire sex. For instance, if a sex stimulus is associated with negative memories of an 
earlier negative event, sexual arousal and motivation can be inhibited rather than 
facilitated [4, 5].

Consequently, the physiological and behavioural responses provide a different 
type of motivational feedback where future sexual arousal and motivation may not 
be incentivized [3].Weak sexual arousal, often ‘inhibited’ or disrupted sexual 
arousal is a common culprit in sexual dysfunctions, and, left untreated, may cause 
great personal and relationship distress. One may hypothesize that the overlap 
between various dysfunctions in women can be partially explained by an insuffi-
cient level of sexual excitement. In line with this thinking, it has been argued that 
inhibited sexual arousal can be seen as a major transdiagnostic factor in sexual 
dysfunctions in women, as defined in the Diagnostic and Statistical Manual, Version 
5 (DSM 5; these are Sexual Interest and Arousal Disorder, Female Orgasmic disor-
der, and Genito-Pelvic Pain Penetration Disorder) [6, 7].This chapter, therefore, 
focuses on identifying the processes underlying (dys)functional sexual arousal as a 
potential transdiagnostic feature in various sexual problems and dysfunctions in 
order to delineate interventions aimed at promoting sexual health and emotional 
well-being. In this chapter we shall discuss the antecedent factors that hamper the 
full development of sexual arousal, as well as the consequences of having sex in the 
absence of sufficiently high sexual arousal—in women particularly. Genito-Pelvic 
Pain Penetration Disorder (GPPPD) will be used as a model to discuss the impact of 
inhibited sexual arousal and to outline treatment interventions that can be applied in 
sexual problems, with particular focus on interventions aimed at insufficient or 
inhibited sexual arousal.

 Sexual Arousal as an Emotion

Sexual excitement or sexual arousal can be conceived as an emotion. To solidify this 
claim, let us consider fear, an intensely studied emotion; when a spider phobic indi-
vidual is confronted with a spider, they experience automatic physiological fear 
responses, subjective feelings of fear and disgust, that support the concurrently elic-
ited motivation to avoid and escape the stimulus in a way to create distance from the 
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perceived threat. In this analogy, sexual excitement can be conceptualized as an 
emotion as well, not as part of the aversive motivational system that serves to avoid 
harmful outcomes (“punishment”), but rather as part of the appetitive motivational 
system that serves approach behaviour targeted to promote the experience of reward. 
Accordingly, in this chapter, sexual responses and behaviours have been conceptu-
alised within the context of an incentive motivational model, which has long been 
applied to sexual motivation and behaviour [3, 8]. The starting point of this approach 
is: (i) the presence of a system that is sensitive to sexual stimuli, moderated by hor-
monal influences, neurotransmitters, and previous sexual experiences, (ii) that can 
be activated by the appraisal of sexual stimuli (iii) which will then result in an appe-
titive motivational state reflected in sexual arousal and an action tendency aimed at 
the acquisition of sexual gratification.

According to the incentive motivational model and other dominant models tar-
geted at giving a backbone and an explanation to sexual behaviour and motivation—
whether sexual arousal is facilitated or inhibited depends on a multitude of factors. 
That is, whether one is “turned on” or “turned off” depends on the sum total of all 
competing factors, each of which is based on one’s past history/upbringing, sexual 
experiences, and natural individual proclivity toward inhibition or excitation and 
biological factors. Consequently, the opposing excitatory and inhibitory factors 
compete, the sum total of which ultimately tilt the scales toward the appetitive/
approach or inhibition in a given sexual situation. In turn, this determines whether 
one will engage in sexual activity or—to a certain extent—inhibit themselves from 
it. Accordingly, sexual responses may be compromised when sexual inhibition out-
weighs sexual excitation; the two opposing processes generally inhibit one another 
[4], unless one remains in a state of ambivalence [3]. Thus, when one process is 
reduced, the other can be heightened. Likewise, when one is sexually aroused, excit-
atory stimuli typically become more salient while inhibitory stimuli are more atten-
uated [9, 10].

There are various factors that may inhibit the generation of sexual arousal and/or 
that can weaken its intensity. Among various factors inhibiting sexual arousal, such 
as organic factors and metabolic disorders, weak sexual arousal is frequently associ-
ated with negative thoughts and attitudes about sex (e.g., sex is sinful) and sexual 
stimuli (e.g., the ejaculate is sticky and disgusting) and an adverse emotional 
response, such as disgust, when confronted with such sexual cues. These may arise 
from a plethora of experiences, often including: having a conservative/religious 
upbringing where one holds the belief that any form of sex is unacceptable or sinful 
[11, 12], thereby creating a state of cognitive dissonance in moments where one 
unwillingly feels aroused or engages in sexual activity, or having a history of nega-
tive sexual experiences inclusive of feeling disrespected, not cared about, or abused. 
In consequence, confrontation with these cues or stimuli may trigger negative affec-
tive states, such as shame, guilt, anger, embarrassment, disgust, anxiety, or depres-
sion [7, 13].

Other common precursors may involve chronically high stress levels [14], per-
formance anxiety [15] and as a consequence, distracted attention away from the 
sexual stimulus [14, 16]. In other words, rather than being associated with sexual 
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gratification, sex stimuli may become associated with anxiety/stress, disgust and 
even aversion, among other negative emotions—all of which can interfere with sub-
jective and genital sexual arousal [4, 17, 18].

Furthermore, it is important to consider relational dynamics in understanding 
how sexual arousal is influenced. For instance, an individual who is anxiously 
attached in their relationship may associate sex with maintaining the relationship, 
rather than with sexual pleasure. In such cases, their insecurity may be reflected in 
their sexual behaviour, causing their partner to down-regulate their sexual arousal in 
response, in turn enhancing the initial’s partner’s insecurity as they might misinter-
pret this response as a lack of interest [19]. In other cases, feeling criticized rather 
than accepted, or feeling that your sexual advances are rejected, could all weaken 
the generation of sexual arousal [20]. Indeed, there is increasing evidence suggest-
ing that rejection or the feeling of not being an ‘appropriate’ or valued sexual part-
ner can lead to self-rejection and self-disgust [21, 22]. In turn, this feeling of 
self-disgust may weaken the generation of sexual arousal resulting in a downward 
spiral that may give rise to persistent sexual problems.

Further, the quality of sex and its arousing features may be altered or weakened 
as a function of the duration of the relationship, when sex with the same partner 
becomes less novel and results in habituation. This area of research has been almost 
neglected in empirical investigations. However, there is some evidence suggesting 
that in the course of long-term relationships, heterosexual women tend to desire 
sexual activity less than men [23], which may not so much be indicative of a sex 
difference in capacity for sexual pleasure and sexual arousal, but rather may be due 
to mainstream sexual activities not being optimally tailored for women’s sexual 
pleasure.

Besides, within the realms of relational dynamics, there are other perhaps more 
global factors that may have adverse effects on sexual arousal. For example, the 
level of knowledge on how to become aroused, insufficient experience and/or 
knowledge about one’s own body or that of their partner, as well as poor communi-
cation skills. Although knowledge and communication about one’s sexual wishes 
have been stressed as important qualities in sexual health, these are nonetheless 
usually not part of educational programs and books on sexual health [24]. Perhaps 
not unrelated, individuals may lack the motivation to become sexually aroused, 
which may be due to the various reasons previously mentioned (i.e., habituation in 
long-term relationships, or not allowing or recognizing oneself as a sexual being).

However, underlying the weak motivation to become sexually aroused, a promi-
nent reason for the unwillingness or disinterest may be the lack of reinforcing sex-
ual experiences [25]. For heterosexual women in particular, sexual activity, in most 
cultures, is less pleasurable than it is for men, and yet men and women do not differ 
in their capacity for sexual pleasure [26]. Hanging myths, such as that penile- vaginal 
intercourse is the ultimate goal for sexual pleasure surely do not help; without addi-
tional stimulation of the glans clitoris only about 25% to 30% of heterosexual 
women experience orgasm during intercourse [27], whereas over 90% of hetero-
sexual men always orgasm during penile-vaginal intercourse. Clearly, then, sexual 
intercourse generally results in less gratifying experiences for women than for men. 
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This orgasm gap related to penile-vaginal intercourse is therefore highly relevant 
when discussing sexual arousal and sexual pleasure in women. Finally, weak sexual 
arousal may be strongly associated with other disorders and/or the treatment associ-
ated with it. For instance, it may be a by-product of a mental disorder (e.g., weaker 
sensitivity to potentially rewarding experiences or excessive worrying or rumination 
commonly reported in depressive disorders) or other medical/physical conditions 
(e.g., malignancies and metabolic disorders such as diabetes which due to neuropa-
thy reduces the sensitivity of the perceptual system) that hinder sexual functioning, 
and/or pre-existing lack of sexual desire. Likewise, sexual arousal can be hindered 
by the medications used for treatment of these disorders, as is often the case with the 
treatment for major depression with selective serotonin reuptake inhibitors (SSRI’s) 
[28, 29] or with antipsychotic medication, which may lower the sensitivity of the 
motivational system, potentially resulting in the absence of drive towards reward. 
Similar effects can be found with recreational drug use.

 Disgust, and Its Relevance to Sex and Sexual Problems

Most of the factors considered so far in this chapter as prospectively interfering with 
sexual arousal are quite intuitive, and therefore prominent in the literature and used 
as key leads for improving treatment of sexual dysfunction. Thus, we would like to 
focus specifically on a factor that is less often recognized in sexual problems despite 
being inherent to sex: the feeling of disgust. In fact, disgust has been largely over-
looked as a potential symptom in sexual problems and only in the last decade has it 
started gaining some attention in relation to sexual dysfunctions [18, 25, 30]. In the 
earlier sections we have already included a few examples of how disgust can appear 
in sexual problems; in the following sections, however, we would like to build a 
case on why and how disgust may be a critical element when considering sexual 
arousal-related dysfunctions and their treatment.

Disgust has been defined as a feeling of repulsion ensuing actual or vividly- 
imagined contact with a certain stimulus through taste, smell, touch or sight. This 
feeling consequently elicits inhibitory avoidance tendencies and defensive reflexes in 
order to protect us from the potential contaminant that this stimulus may contain [31, 
32]. Indeed, in support of the view that disgust might serve to protect against con-
tamination, it has been found that disgust responsivity is heightened in people with 
low immune status [33]. Accordingly, given that sexual stimuli and behaviors allow 
for ample pathogen exposure [34], it follows that sexual stimuli (e.g., vaginal fluid, 
saliva, the ejaculate) and behaviors also elicit disgust [35]. Evidently, disgust- induced 
avoidance may help prevent exposure to an infectious disease. However, such avoid-
ance also interferes with the competing goals of sexual pleasure, reward, and procre-
ation. In turn, other sex stimuli in mature individuals embody reproductive fitness 
(e.g., breasts and full lips in women, or broad shoulders and height in men), thereby 
counteracting sexual avoidance and instead eliciting sexual excitation and approach 
tendencies. So, while it seems that some sexual stimuli likely facilitate disgust and 
inhibition, other sexual stimuli likely facilitate sexual excitement [17].
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Interestingly, sexual stimuli and behaviours seem to be prominently disgusting 
during the pre-pubertal stage of development, which explains why prepubertal chil-
dren often feel disgusted when witnessing for example adults French-kissing and 
exchanging saliva, a potential contaminant [36, 37]. Once puberty has started, how-
ever, the hormonal changes trigger a natural inclination toward sexual excitation. 
Thus, as sexual stimuli begin to evoke sexual excitation and pleasure, a dual interac-
tion between sexual arousal (i.e., excitatory) and disgust (i.e., inhibitory) manifests. 
Normally, sexual excitatory processes successfully outweigh the inhibitory ones, 
causing sex-relevant disgust to decrease, while sex-irrelevant disgust is stabilized or 
increased; accordingly, French-kissing becomes more appealing and rewarding 
[36]. In the event where disgust is not successfully moderated by sexual excitation, 
or its attenuation is delayed, however, sexual dysfunction may emerge. Here, indi-
viduals experience automatic feelings of repulsion by some sexual stimuli, or sim-
ply a dislike, sometimes accompanied by avoidance [32]. It is noteworthy that 
disgust and excitement-eliciting stimuli can be concurrently present and ambiguous 
[38]; the question of which process will prevail depends on the relative strength of 
the respective disgust and arousal associations. As alluded to earlier in this chapter, 
most factors involved in excitatory and inhibitory processes continuously vary and 
hold the potential for change in valence [39]. For example, a previously arousing 
stimulus might become aversive after an experience with sexual abuse or assault. 
On the flip side, a previously neutral stimulus could become erotic or even fetishized 
after a rewarding sexual experience. Thus, it is important to keep in mind that one is 
not “stuck” with these tendencies, and can work toward changing them if they 
wish to [5].

 The Reciprocal Dynamics Between Sexual Arousal and Disgust

Evidently, feelings of disgust and sexual arousal in the sexual context may represent 
opposing needs; the need to avoid contamination and disease versus the need for 
pleasure and/or procreation. Once the latter need becomes more salient in the ado-
lescent developmental stage, engagement in sexual activity is critical for a success-
ful transition from sex-related disgust to sexual appetite, thereby kick-starting the 
sexual appetitive motivation system.

Similarly, there is a growing body of evidence indicating that sexual arousal may 
temporarily reduce the experience of sex-related disgust in both men [35, 40] and 
women [9]. Furthermore, sexual arousal has additionally been found to promote 
approach behavior toward initially disgusting stimuli [9]. This capacity for sexual 
arousal to inhibit disgust can help explain how individuals make initial contact and 
engage in (previously avoided) sexual behavior. Over time, repeated sexual behav-
ior might very well result in weakening the disgust response toward sex-relevant 
stimuli and behaviours through habituation, thereby allowing more space for sexual 
arousal. Indeed, prolonged contact with initially disgusting stimuli has been shown 
to be an efficient strategy to reduce disgust [41].
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That said, the motivation for initial sexual contact is largely motivated by the 
interaction between hormones and experience—with sexual reward as key factors 
involved in sexual motivation. In other words, sex hormones support the initial 
approach and, in turn, the subsequent reward may further contribute to the more 
approach behaviors. Over time, repeated exposure and prolonged contact (to sex- 
relevant disgust stimuli as well as sexual reward) allows for habituation of sex- 
relevant disgust responses, lowering the threshold for sexual approach behaviors, 
and strengthening excitatory processes especially when orgasm is reached.

 Consequences of Having Sex in the Absence or Sufficiently 
High Sexual Arousal: Pain

When, for various reasons, sexual arousal is not sufficiently high, potential distrac-
tors and inhibitory factors associated with sex can remain at the forefront of one’s 
attention during a sexual situation. Aside from feelings of disgust potentially arising 
in such a situation, one might also increasingly attend to other inhibitory factors, for 
instance, the painful friction associated with penile-vaginal penetration with little to 
no lubrication—as might occur in the event where the glans clitoris is not suffi-
ciently stimulated prior to penetration (see Fig. 12.1, relationship ‘2’). The latter 
especially sheds light on the fact that sexual intercourse is not only sub-optimally 
tailored to reach sexual gratification in women, it may also be a source of pain [26] 
in the event where the woman is not sexually aroused enough to experience pleasure 
or orgasm prior to getting involved in penile-vaginal penetration [26]. Accordingly, 
studies have shown that women with GPPPD—largely defined by pain during 

Disgust

SEX

1
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PAIN

Sexual
Arousal-Disgust Expectancies

-Pain Expectancies

2

Fig. 12.1 Proposed relationships between sex, sexual arousal, disgust, pain, and pain/disgust 
expectancies that may help explain the development of sexual pain. (1) When one regularly experi-
ences painful sex, pain and/or disgust expectancies may arise, which have inhibitory effects on 
sexual arousal. (2) Sex can elicit both sexual arousal and disgust; the former inhibits pain (see red 
arrow) while the latter facilitates it (see blue arrow). When sexual arousal is weakened by pain and/
or disgust expectancies, there is more room for inhibitory factors (e.g., disgust) to become 
more salient
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intercourse—often respond to erotic stimulation with disgust rather than sexual 
arousal [26, 42]. Moreover, they show a high prevalence of feeling disengaged and 
not experiencing erotic thoughts during sexual activity [11]. It thus plausibly fol-
lows that weak sexual arousal may be at the root of this (and other related) disorder(s) 
[25]. In regularly experiencing painful sex, pain expectancies and pain catastroph-
ization may be elicited at the anticipation of future sexual encounters [43]. In turn, 
this expectancy may facilitate attention toward other inhibitory processes, thereby 
also undermining the development of sexual arousal (see Fig.  12.1, relationship 
‘1’). This mechanism potentially changes sex stimuli from cues that activate the 
appetitive motivational system to cues that activate the aversive motivational system 
instead, thereby compromising the development of sexual arousal and reaching 
sexual gratification.

On top of this, weak sexual arousal can limit a woman’s natural lubrication, alto-
gether heightening the friction during penetration. Evidently, this process worsens 
pain expectancy, making it more likely that she will inadvertently tighten her pelvic 
floor muscles as a defense mechanism to penetration, thereby exacerbating the pain 
and allowing the vicious cycle to repeat itself [2, 7, 44, 45]. This process interferes 
with sexual activity becoming incentivized, resulting in a possible plummeting in 
sexual desire and detrimentally influencing the individual and their partner’s sexual 
health and general well-being.

Keeping in mind the key role of sexual arousal in functional and pleasurable sex, 
a series of studies have investigated the influence of pain and disgust expectancies 
on sexual arousal. As expected, findings from classical conditioning studies involv-
ing acquired pain expectancy with certain sexual stimuli (CS+) and not with other 
sexual stimuli (CS−) revealed weaker subjective sexual arousal in response to the 
initially sexually arousing stimuli in both men and women following the acquisition 
of CS+ elicited pain expectancies. Correspondingly, it was further found that genital 
blood flow in women, as measured by a vaginal pulse amplitude (VPA) was also 
attenuated; although the same genital response was not found in men [46]. 
Interestingly, the findings also showed that pain expectancy can be quite tenacious 
in women with GPPPD, contrary to sexually asymptomatic women. Indeed, 
although subjective sexual arousal in women with GPPPD was reduced in response 
to the CS+, their genital response was differentially attenuated when faced with the 
safe CS− than with the threatening CS+. In fact, women with dyspareunia even 
showed strong pain expectancies toward the safe CS−, which had never before been 
paired with pain [47]. Similar studies have shown robust impacts of acquired dis-
gust expectancies on sexual arousal measured on a VPA [5].

It is important to consider that all factors that undermine the development of high 
sexual arousal may lower the threshold for experiencing sexual pain, potentially 
leading to some sex stimuli eventually changing their motivational valence from 
appetitive and gratifying to aversive and threatening. Keeping in mind the current 
model of sexual pain and its persistence, we have designed a series of experiments 
to test the proposed relationships between pain, pain/disgust expectancies, and sex-
ual arousal. We plan to build on the aforementioned model by dedicating our future 
set of studies to examining whether heightening sexual arousal might reduce 
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(sexual) pain, and whether heightening disgust might increase pain sensitivity. To 
date, it has been established that sexual activity and orgasm in particular can reduce 
pain in women [48–50]. What has not yet been found, however, is whether sexual 
arousal—independent of stimulation or orgasm—can have a similar effect. In the 
context of sexual pain, it may be more crucial to first identify the potential influence 
of pre-coital sexual arousal on pain given its capacity to reduce inhibitory factors 
that contribute to pain during sex. This being said, previous studies aiming to answer 
this question have not (yet) found any pain modulating effect in women. It is note-
worthy, however, that both studies propose that this may have been due to feelings 
of disgust having been inadvertently induced by the erotic stimuli among female 
participants [51, 52]. Accordingly, we have designed a replication study assessing 
the influence of sexual arousal and disgust on pain. This time we will additionally 
analyze if indeed the failure to find an analgesic effect in the erotic (sexual arousal 
eliciting) condition can be explained by the concurrent activation of disgust in 
women by the erotic materials (AsPredicted #87260, [53]). If the results would 
indeed demonstrate evidence of pain reduction (or pain facilitation in the context of 
disgust), these could potentially make critical targets for the treatment of GPPPD 
and related disorders.

 Psychological Treatment for Inhibited Sexual Arousal

Naturally, a comprehensive assessment is always advised as a first step to diagnos-
ing sexual problems, perhaps especially so for inhibited sexual arousal given its 
complexity. Treatment for inhibited or weakened sexual arousal focuses on the indi-
vidual (and the response to sexual stimuli) as well as the relationship. In this chap-
ter, the treatment section is split into two sections: (i) identifying and managing the 
inhibitory factors that occur in sex, and (ii) focusing on the lesser explored disgust- 
based interventions designed to allowing for the enhanced generation of sexual 
excitement.

 Psychosexual-Education Targeting Factors Identified 
as Contenders to Sexual Arousal with Focus 
on the Relationship

Based on the two factors outlined above, treatment for inhibited sexual arousal 
requires a focus on the individual as well as the relationship in which the sexual 
problems have emerged. At the relationship level, it is important for the individual 
and their partner to express what they find pleasurable, to show flexibility in accept-
ing and creating new experiences, and to show willingness in changing their ‘old’ 
sexual script. Not all individuals may feel able to do this right away, however; thus, 
it is essential to first foster a safe enough environment for this type of dialogue to 
take place by normalizing ‘sex talk’, and, if necessary, by re-framing any negative 
associations related to such conversation. This can be accomplished by educating 
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the individuals on the empowering effect that such dialogue can have for the rela-
tionship. For instance, when a partner shares a potential sexual dislike, rather than 
responding with self-criticism, it can be quite empowering—even erotic—to 
respond with curiosity in order to better understand how to turn the partner ‘on’. In 
turn, such an environment can gradually reduce potential fears relevant to disrupting 
the relationship cohesion by discussing sexual dissatisfaction or identifying a prob-
lem. Instead, it could encourage regular dialogue where wishes, fantasies, prefer-
ences, likes, and dislikes can be openly and erotically discussed, listened to, and 
understood [54].

In the event where the problem is a shortcoming in sexual technique in either 
partner, it could be recommended (in addition to openly communicating) to make 
use of erotic materials or readings [55], and to explore outside of one’s comfort zone 
in order to allow for the creation of novel experiences. Similarly, in cases where one 
is not entirely sure of what they might or might not like, open communication and 
exploratory sensual touching exercises could be beneficial when combined and uti-
lized for the purpose of discovery. Practicing open communication can further be 
encouraged beyond the sexual context given that interpersonal dynamics outside the 
bedroom may often have an indirect (negative) influence on intimacy in the bedroom.

Additionally, given that women with sexual problems hold stronger negative 
beliefs and negative self-schemas about themselves as sexual beings than women 
who are asymptomatic, CBT aimed at re-directing attention allocation toward the 
sexual stimuli—is an additional helpful treatment tool. In particular, CBT approaches 
(e.g., learning about pelvic floor awareness, general body awareness exercises, or 
guided masturbation) involving both partners appear to be most effective in enhanc-
ing knowledge of one’s own body and bodily signals linked to sexual arousal, as 
well as that of their partner—fostering sexual pleasure and arousal.

At the individual level, it is crucial to assess personal thoughts and beliefs about 
sex. For instance, if the assessment shows that the patient holds certain sex-negative 
beliefs or myths, psychosexual education, a frequently used tool for such cases, may 
be necessary. Commonly held sexual myths include the following: (i) sex needs to 
be spontaneous for it to be pleasurable, (ii) men should always initiate sex and be 
ready for it, (iii) penile-vaginal intercourse is the ultimate ‘goal’ for sexual pleasure 
for both partners, (iv) only penile-vaginal sex is “real sex”, and all women should be 
able to orgasm solely via penile-vaginal intercourse. Psychosexual education aims 
to restructure such beliefs and other similar unrealistic standards that might be inter-
fering with the experience of sexual pleasure and excitement. In other words, it aims 
to debunk the myths, deflate their influence, and enhance sexual knowledge.

For instance, contesting the myth that sex ought to happen spontaneously in 
order to feel exciting, it might actually be helpful (and exciting) for some couples to 
schedule sex and incorporate it into their ‘routine’; this is especially the case for 
couples who feel that they cannot find the time or energy for sex. Scheduled sex, 
when prioritized and kept to, can not only strengthen the couple’s bond, but also be 
something exciting to look forward to. Accordingly, we are currently testing the 
impact of creative scheduled sex in long term couples in an online longitudinal 
study utilizing sex diaries in order to understand whether sexual creativity increases 
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sexual arousal in couples that have been together long-term, and for which, perhaps 
the meaning of sex had become more negative (AsPredicted #88433), [56].

Regarding painful sex arising from weak sexual arousal, and perhaps related to 
the myths described above (myth #iii & #iv), it is often the case that women with 
GPPPD symptoms continue having sexual intercourse despite the pain it elicits [26, 
44]. Whatever their rationalization for this may be (e.g., that their feelings of love and 
closeness outweigh those of pain; wanting to be ‘normal’; simultaneously feeling 
arousal and pain; wanting to satisfy their partner) [26, 44], it may be wiser to tempo-
rarily stop and communicate about what might be more pleasurable before picking 
up with intercourse again, such that a sex-pain association can be intercepted and 
replaced with a sex-pleasure association, in turn reducing pain expectancy (and 
increasing arousal) in anticipation of sex. Indeed, continuing intercourse whilst 
ignoring pain may gradually hinder arousal and vaginal lubrication [44], as expected 
when the dual processes compete. In turn, this may cause the woman to feel tense, in 
turn exacerbating the pain. Again, it would be crucial here to communicate about 
pain and adaptive coping strategies. In fact, male partners who encourage coping 
strategies as well as sexual activity are associated with reduced pain and increased 
partner satisfaction. Conversely, men who get upset when painful sex occurs with 
their partner, or, on the flip side, men who are prone to avoiding sex due to being 
overly concerned with their partner, are both associated with increased pain [57, 58].

 Disgust-Based Interventions for Enhancing Sexual Arousal

In cases where the inhibited sexual problems are related to feelings of disgust, ‘tra-
ditional’ sex therapy that does not address disgust might not be effective [25]. The 
acquired disgust expectancies when anticipating sex will understandably motivate 
sexual avoidance and withdrawal (i.e., safety behaviour), which may in turn be fur-
ther emphasized by negative thoughts and beliefs about sex. Such situations often 
either result in complete avoidance of sex stimuli, or withdrawing some attention 
from sex stimuli such that one is only partially present, or ‘in the moment’, during 
sex. Although these safety behaviours might momentarily decrease levels of dis-
gust, they also preclude exposure to prolonged physical contact, a necessary and 
effective requirement in countering disgust [17, 18].

Consistently, it is found that disgust is a perseverant emotion, one difficult to 
unlearn [41]—thereby earning itself the description of being a ‘sticky emotion’. 
Attesting to this, in fact, is our recent study in which erotic stimuli were first paired 
with disgust stimuli, and later either paired with a positive stimulus instead (i.e., 
counter-conditioning) or shown without the disgust stimulus (i.e., extinction). The 
results have clearly shown that following the extinction and counterconditioning 
procedures, although sexual arousal was successfully restored, feelings of disgust 
and behavioural avoidance remained [5]. Similarly, emotion regulation strategies, 
designed to boost sexual arousal and reduce disgust are also not very helpful in the 
latter case; while sexual arousal can successfully be up-regulated, disgust is persis-
tent [59]. The findings provide further evidence of disgust being a very resistant 
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emotion. They further indicate that when the issue is disgust-related, targeting the 
enhancement of sexual arousal is not enough to reduce disgust [60].

This being said, disgust can be gradually reduced via repeated exposure involving 
direct and prolonged physical contact with the disgust stimulus, allowing for habitu-
ation and the eventual “unlearning” of disgust [41, 60, 61]. Habituation is key in 
establishing a lasting reduction in the disgust response. It is thus highly recom-
mended to encourage the patient to routinely come into direct contact with her/his 
aversive and avoided stimuli (e.g., the ejaculate or vaginal fluid) until the automatic 
disgust response and urge to avoid—is significantly reduced [17]. Alongside habitu-
ation, it may also be helpful to include conceptual reorientation strategies [62]. This 
refers to a cognitive reframing technique in which the conceptualization and under-
standing of a (disgust) stimulus can eventually elicit a different response. When the 
core conceptualization of a disgust stimulus is, for instance, reoriented into perceiv-
ing it as something pleasurable, healthy, and functional (for more detailed examples, 
see [45], this can greatly influence one’s response to it. For instance, rather than 
conceptualizing genital fluids as ‘slimy’, cognitive associations can be reoriented 
toward perceiving them helpful in reducing friction during intercourse, and in 
enhancing pleasure for both partners. In this sense, reframing techniques, inherent to 
CBT, are helpful not only in reducing avoidance and aversive responses; they may 
also promote pleasurable/rewarding or functional interpretations of these stimuli.

 Conclusion

In this chapter we discussed sexual arousal in women, its role in attenuating the 
inhibitory aspects of some sexual stimuli, as well as factors that weaken sexual 
arousal. The bidirectional relationship of sexual arousal and disgust/pain was dis-
cussed, along with the role of disgust and pain expectancies in fuelling a cycle of 
sexual dysfunction. The chapter further aims at outlining the non-pharmacological 
treatment interventions for inhibited sexual arousal, with a special focus on reduc-
ing disgust responses to sex stimuli—an aspect of research that had gained only 
little attention in the last years.

It must be noted that while, in the last years, literature in this field of research has 
been increasing, at present, there is no single evidence-based intervention for dealing 
with accentuating sexual arousal. Rather we have various promising interventions 
that require additional research to solidify their efficacy. Finally, although there are 
increasingly recognized biomedically-oriented approaches targeting weakened sex-
ual arousal, we would like to emphasize the importance of behavioural and psycho-
logical interventions in order to not only target symptoms, but also target the root of 
the symptoms and the factors that maintain them, thereby preventing the metaphori-
cal root from growing again, and ultimately ensuring a longer- lasting result.
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13Female Genito-Pelvic Pain 
and Penetration Disorders

Süleyman Eserdağ

Abstract

Vaginismus and dyspareunia were classified in DSM-V as female sexual dys-
functions in “Genito-Pelvic Pain and Penetration Disorders (GPPPD),” which 
describes persistent or recurrent difficulty/pain on sexual intercourse or penetra-
tion attempts. It is not easy to differentiate vaginismus, dyspareunia, and pro-
voked vestibulodynia (PVD) because of their overlapping symptoms.

Gynecological examination and detailed anamnesis are important in diagnos-
ing, grading, and designing treatment modalities. GPPPD treatments need a mul-
tidisciplinary team’s multimodal approach, including gynecologist, psychiatrist, 
urologist, family consultant, sex therapist, psychologist, and physiotherapist.

This chapter shares my 20 years of knowledge and experience on vaginismus 
and dyspareunia treatments in light of literature.

It has not been easy for clinicians to clearly distinguish between vaginismus and 
dyspareunia problems, overlapping in terms of symptoms for years. Both genito- 
pelvic pain and penetration disorder (GPPPD) conditions contain many organic, 
psychological, cultural, and interpersonal interactions. Therefore, a holistic 
approach following the bio-psycho-social model is important in treatments.

GPPPD is a sexual problem that needs to be treated early. Otherwise, pain and 
anticipation of pain reflexively inhibit sexual arousal, thus decreasing vaginal lubri-
cation, vulvar congestion, pelvic muscle relaxation, sexual pleasure, and satisfaction. 
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These circumstances make vestibular and vaginal mucosa more susceptible to micro-
abrasions, resulting in additional genital pain and inflammation upon penetration 
attempts. Additionally, the emergence of low self-efficacy, avoidance, anxiety, and 
depression may intensify the experience of pain and perpetuate sexual dysfunction.

 Vaginismus

Vaginismus is a common sexual dysfunction that strongly impairs the ability to 
experience sexual intercourse, detrimental to sexual and general health [1]. It nega-
tively affects the quality of intimate relationships and reproductive capacity, leading 
to the nonconsummation of marriage. Furthermore, in cross-sectional research, 
vaginismus women have been reported to exhibit a high prevalence of psychopatho-
logical correlates, including depression, anxiety, low self-esteem [2], insecure 
attachment styles [3], histrionic/hysterical traits [4], and alexithymia [5].

 Definitions

According to the Diagnostic and Statistical Manual of Mental Disorders, the fourth 
edition of the American Psychiatric Association text revision (DSM-IV-TR), vagi-
nismus is separately included in the female sexual dysfunction category [6]. 
However, in the DSM-V classification in 2013, vaginismus and dyspareunia were 
classified as female sexual dysfunctions and included in the category of “Genito- 
Pelvic Pain and Penetration Disorders” (GPPPD), which describes persistent or 
recurrent difficulty/pain on sexual intercourse or penetration attempts [7].

According to the DSM-V, it has been described in the following criteria as [7]:

• Vaginal penetration during intercourse
• Marked vulvovaginal or pelvic pain during vaginal intercourse or penetration 

attempts
• Marked fear or anxiety about vulvovaginal or pelvic pain in anticipation of, dur-

ing, or as a result of vaginal penetration
• Marked tensing or tightening of the pelvic floor muscles during attempted vagi-

nal penetration

Vaginismus is defined as the inability to achieve vaginal penetration or experiencing 
extreme pain in the course of penetration due to the continuous spasmodic contrac-
tion of pelvic muscles in the outer 1/3 of the vagina during sexual intercourse [6]. It 
is one of the more common female psychosexual problems.

In vaginismus patients, the pelvic muscles, which normally operate entirely 
under the woman’s control, strongly and involuntary contract during sexual inter-
course just before the penile penetration, so causes the coitus to be impossible or 
painful [6, 8]. It can cause distress, relationship problems, fertility problems, and 
secondary sexual dysfunctions in partners.
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According to Helen Singer Kaplan, vaginismus is an anxiety disorder; therefore, 
it is also referred to as “sexual phobia” or “fear of sexual intercourse” [9].

The International Classification of Diseases (ICD)-11 categorizes vaginismus 
either as a “sexual pain-penetration disorder” as HA20.

According to the ICD-11 sexual pain-penetration disorder is characterized by at 
least one of the following:

 1. marked and persistent or recurrent difficulties with penetration, including due to 
involuntary tightening or tautness of the pelvic floor muscles during attempted 
penetration;

 2. marked and persistent or recurrent vulvovaginal or pelvic pain during 
penetration;

 3. marked and persistent or recurrent fear or anxiety about vulvovaginal or pelvic 
pain in anticipation of, during, or due to penetration.

The symptoms are recurrent during sexual interactions involving or potentially 
involving penetration, despite adequate sexual desire and stimulation, are not 
entirely attributable to a medical condition that adversely affects the pelvic area and 
results in genital and/or penetrative pain or to a mental disorder, are not entirely 
attributable to insufficient vaginal lubrication or post-menopausal/age-related 
changes, and are associated with clinically significant distress.

A recent consensus definition reflects these conclusions and defines vaginismus 
as: “Persistent or recurrent difficulties of the woman to allow vaginal entry of a 
penis, finger and/or any object, despite her expressed wish to do so”. There is vari-
able (phobic) avoidance, involuntary pelvic muscle contraction, and anticipation/
fear/experience of pain. Structural or other physical abnormalities must be ruled out 
or addressed [8].

 Historical Background

In 1547, Trotula of Salerno was thought to have provided the earliest description 
about vaginismus in her treatise on “The Diseases of Women”, and described this 
phenomenon as “a tightening of the vulva so that even a woman who has been 
seduced may appear a virgin” [10].

In 1834, Huguier first described the syndrome. In 1859, Gynecologist Sims 
wrote: “from personal experience, I can confidently assert that I know of no disease 
capable of producing so much unhappiness to both parties of the marriage contract, 
and I am happy to state that I know of no serious trouble that can be cured so easily, 
so safely and so certainly” [11]. The use of graduated dilators, first described by 
Sims, in his 1861 publication, is likely the most commonly used treatment plan. 
Then the term was first coined in 1862 by him as well, and vaginismus has been 
conceptualized as a relatively infrequent but well understood and easily treatable 
female sexual dysfunction. While addressing the Obstetrical Society of London, 
Sims described vaginismus as “an involuntary spasmodic closure of the mouth of 
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the vagina, attended with such excessive supersensitiveness as to form a complete 
barrier to coition” [12]. In 1970, Masters and Johnson provided a vivid clinical 
description of a typical vaginismic woman’s behavior during a pelvic examination. 
Lamont, in 1978 classified vaginismus according to the patient’s history and behav-
ior during a gynecologic examination. To date, the involuntary muscle spasm 
remains the core element of the definition of vaginismus.

 Prevalence

Although epidemiological data on vaginismus and dyspareunia patients are insuf-
ficient, clinical prevalence rates are between 5% and 17% [13]. Community esti-
mates range from 0.5–1% [14]. Prevalence rates of 30% have been reported in 
primary care settings, increasing up to 42% in specialized clinics for female sexual 
disorders [15, 16]. While Master and Johnson stated that this problem is quite rare 
[17], some researchers underlined that it is a widespread sexual health problem [18].

 Etiology

Etiological factors are primarily psychogenic. Negative sexual attitudes, lack of 
sexual education, psychological and/or physical traumas, and relationship difficul-
ties have been reported in the literature [19, 20].

Tugrul and Kabakçi’s reported that 85% of vaginismic women who applied for 
the treatment of vaginismus and 90% of their husbands evaluated their marriages as 
satisfactory [21]. Hawton and Catalan (n = 30) found that couples suffering from 
vaginismus have a significantly better relationship and communication when com-
pared to other types of female sexual dysfunctions [22]. However, it remains unclear 
whether these are causes or consequences of vaginismus. It has frequently been 
reported to result from a bad couple relationship [23, 24].

In a recent study, the vaginismus patients described their spouses as extremely 
understanding-patient (74.7%), nervous-angry (10.6%), oppressive-conservative 
(2.5%), and prone to violence (1.9%) [25].

In clinical reports, partners of women with vaginismus have suffered from sexual 
dysfunction and had passive and unassertive personalities [26].

Vaginismus is also an anxiety disorder. Male partners feel like “hitting a wall” 
during the attempted intercourses, which is suggestive of spasm at the level of the 
introitus. At the same time, vaginismic women face a sort of “panic attack” reaction 
(crying, shaking, trembling, sweating, hyperventilating, having palpitations, nau-
sea, vomiting, being faint) because of the sympathetic overactivity. Therefore, it is 
also called sexual phobia by some sexologists [9]. Most sexual phobias have been 
formed during childhood and puberty by environmental factors. The most frequent 
fears and “sexual myths” are related to the thoughts and misbeliefs that the woman 
will have too much pain during sexual intercourse, the vagina is narrow, there is a 
wall inside the vagina, the vagina is closed, the first night will be so difficult, 
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painful, and bloody, the penis will penetrate the wrong place such as the bladder and 
anus, or the penis may be trapped inside the vagina. Some patients have such high 
anxiety that they fear dying during sexual intercourse. There is no initial problem of 
sexual reluctance in vaginismus, although this may develop over time, primarily due 
to the fear of pain and soreness. The sexual desire usually improves spontaneously 
when vaginismus is treated [27].

Finally, it should always be kept in mind that the spouses of vaginismic women 
can have primary or secondary sexual dysfunctions like premature ejaculation, erec-
tile dysfunction, lack of sexual desire, etc., and should be evaluated during the vagi-
nismus treatments [25].

Although the experience of sexual and/or physical abuse is generally considered 
a critical etiological factor in vaginismus, the empirical evidence is less conclusive. 
More extensive studies with matched control groups and well-validated definitions 
of abuse are required to resolve this issue [8].

The etiology of GPPPD has a multifactorial and complex interaction involving 
biological, psychological, and relational factors. What may initially be an adaptive 
nociceptive response resulting from peripheral tissue damage may gradually shift to 
neuropathic and/or inflammatory pain in the absence of acute injury. This maladap-
tive pain is harmful to sexual functioning, especially with increasing central nervous 
system involvement in pain sensitization. Thus, GPPPD should be evaluated from a 
biopsychosocial perspective and should never be viewed as a purely psychogenic 
problem.

 Dyspareunia

Dyspareunia is defined as recurrent genital pain associated with sexual intercourse/
penetration. Since we do not know precisely whether penetration pain is a cause or 
a result during sexual intercourse, it is often either considered together with vaginis-
mus or cannot be differentiated. For this reason, many researchers felt diagnostic 
accuracy would be improved by combining both disorders into one unified category.

Dyspareunia is separately defined as a symptom of the genital system affecting 
females, caused by physical determinants in ICD-11  in the category as GA22  in 
“Noninflammatory disorders of female genital tract” parent. This symptom is char-
acterized by recurrent genital pain or discomfort before, during, or after sexual 
intercourse or superficial or deep vaginal penetration related to an identifiable phys-
ical cause, not including lack of lubrication. Confirmation is by medical assessment 
of physical causes.

 Etiology

Dyspareunia can be located in superficial (=introital, at the vaginal entrance), deep 
(in the pelvis), or sometimes both. Different conditions associated with/causative of 
superficial and deep dyspareunia are summarized in Table 13.1.
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Table 13.1 Etiology of superficial and deep dyspareunia

Superficial pain
Inflammatory/dermatologic
   • PVD (Provoked Vestibulodynia)
   • Lichen sclerosus and lichen planus
   • Hypertrophic vulvar dystrophies
   • Granuloma fissuratum
   • Chemical irritants (soaps, douches, etc.) and vulvar dermatitis
   • Skin allergies (condom, semen, pads)
Superficial infectious
   • Recurrent vulvovaginal candidiasis
   • Sexually transmitted infections (herpes, trichomoniasis)
Neoplastic
   • Paget disease
   • Vulvar and vaginal intraepithelial neoplasms and premalignant lesions
   • Pelvic neoplasms (cervical, uterine, ovarian, colon)
Neurologic
   • Postherpetic neuralgia
   • Nerve compression or injury (Pudendal nerve or genitofemoral nerve entrapment)
   • Neuroma
Traumatic
   • Female genital mutilation
   • Obstetric lacerations and episiotomy scars
Structural
   • Congenital abnormalities of the hymen (imperforate hymen, septate hymen)
   • Müllerian agenesis
Iatrogenic
   • Genital operations (Bartholin cyst excision, vaginoplasty, labiaplasty, vaginal 

hysterectomy)
   • Cancer treatments: Chemotherapy and radiation
Hormonal
   • Genitourinary syndrome (GUS) of Menopause
   • Lactational amenorrhea
   • Anorexia nervosa
   • Hyperprolactinemia
   • Oophorectomy
Psychogenic
   • Vaginismus
   • Female Sexual Interest/Arousal Disorder (FSIAD)
   • Other psychopathologies (Somatization, depression, OCB)
Deep pain
   • Endometriosis
   • Leiomyoma
   • Ovarian mass
   • Pelvic adhesions
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Table 13.1 (continued)

   • Pelvic congestion syndrome
   • Pelvic malignancies
   • Chronic pelvic pain
   • Skeletal and muscular diseases
   • Gastrointestinal diseases (IBS, Inflammatory bowel diseases)
   • POP (Pelvic organ prolapses)
   • Uterine retroversion
Deep infectious
   • PID (Pelvic inflammatory disease)
   • UTI

PVD (Provoked Vestibulodynia) is the most frequent causative of dyspareunia in 
reproductive age, with a prevalence of 7% in the general population [28]. Friedrich 
firstly defined this condition in 1987, and these patients typically experience a very 
severe, sharp, burning pain upon vestibular touch or attempted vaginal entry [29]. 
However, underdiagnosed or ignored in most cases, it is diagnosed through the 
cotton- swab test, which consists of applying a cotton swab to various areas of the 
vulvar vestibule.

On the other hand, “vulvodynia” describes idiopathic chronic genital pain local-
ized to the pudendal area with or without sexual contact. It cannot be classified as a 
female sexual dysfunction but can cause or contribute to female sexual 
dysfunction.

 Pain Mechanism

Prolonged tissue damage triggered by a trauma, infection, or a chronicle irritant can 
lead to mast cell hyperactivation, resulting in over-production of inflammatory mol-
ecules and “neurotrophins”. These neurotrophins can induce inflammation as well 
as the proliferation of peripheral nociceptors. With the involvement of nerve end-
ings, sensitivity increases over time, and “hypersensitivity” develops. On the other 
hand, pain sensitivity after each stimulus also increases the person’s expectation of 
psychogenic pain, called “allodynia”. Thus, although hypersensitivity is prominent 
in patients with dyspareunia, allodynia is also added to the symptoms. The pelvic 
floor muscle tone also increases over time, and the situation enters a vicious circle 
[30]. With the “muscle memory” that occurs after each coit attempt, pain triggers 
contraction, and contraction triggers pain. Tissue biopsies from the posterior ves-
tibulum have shown the presence of more free nerve endings in patients with ves-
tibulodynia than in healthy individuals [31].

In a recent study, it has been concluded that the women with vaginismus had a 
lower threshold of pain, and the pain threshold decreased in higher grades of vagi-
nismus [32].
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Genetic predisposition also plays a vital role in exacerbating the autoimmune 
response and the formation of inflammation. For example, chronic diseases such as 
fibromyalgia, interstitial cystitis, and irritable bowel syndrome are more common in 
women with vulvodynia [33].

Long-term use of birth control pills may increase the risk of provoked vestibulo-
dynia by lowering circulating estrogen and testosterone levels, making structural 
changes in the vulva, increasing chronic inflammation, or impairing vestibular 
mucosa histology [33]. In one study, these patients were shown to have a more sen-
sitive mucosa to candida fungus [34].

In some vaginismic patients, the severe pain experienced after the sudden con-
traction caused by the lack of adequate wetting during the first intercourse, the gen-
eral anxiety of the woman, ignorance, and the inexperience of the spouse, settles in 
the subconscious, and this fear proliferates over time and can turn into complete 
anxiety. In this condition known as “negative conditioning”, many patients are so 
afraid that they have never had intercourse with their partners or do not dare to 
experience intercourse again once they had.

 Management

A detailed anamnesis and gynecological examination play an important role in 
diagnosing GPPPD and determining the appropriate treatment method. “One size 
does not fit all”, and treatments should be individualized according to the cause of 
vaginismus or dyspareunia, the grade of the problem, and the underlying psycho-
logical and/or organic factors. The aims of sexual treatments are pain relief, relax-
ation, and restoring sexual function with satisfaction.

The detailed anamnesis involves specific questions to clarify the patient’s demo-
graphic, medical, psychological, and sexual background. Cultural context, past rela-
tionships, sexual education, and personal anatomy and physiology knowledge 
should be questioned. After this detailed anamnesis, the management continues 
with the gynecologic assessment in the dorsal lithotomy position. Prior to the gyne-
cological evaluation, the patients should be informed of what would be done during 
the examination and be assured that they would not feel pain. It is important to give 
them time to prepare themselves psychologically and let them relax with the breath-
ing exercises.

Eserdağ et al. first emphasized the importance of gynecological assessment for 
managing vaginismus patients and detailed its steps [35]. The gynecological exami-
nation starts with inspecting vulvar pathologies followed by the vulvar vestibule, 
hymen (septate hymen, cribriform hymen, etc.), the vaginal canal (septums), and 
contractions in introitus if possible, by gentle traction of labia majora. In addition, 
Bartholin cysts and abscesses, condylomas, herpes simplex lesions, vulvovaginitis, 
and pathologies such as lichen sclerosis may be diagnosed with the assessment. 
Different vulvar pathologies that cause GPPPD have been demonstrated in the 
Fig. 13.1a, b.
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a b

Fig. 13.1 Vulvar Pathologies. (a) Cribriform hymen (Left), (b) Lichen sclerosus (Right)

 Grading

The degree of vaginismus is also important for management. Frequently, vaginis-
mus patients are classified into the four degrees of severity as firstly defined by 
Lamont in 1978. According to the Lamont classification, the first-degree is peri-
neal, and levator spasm relieved with reassurance, second-degree is perineal spasm 
maintained throughout the pelvic examination, third-degree is levator spasm, and 
elevation of buttocks, and fourth-degree is levator and perineal spasm, buttocks 
elevation, adduction, and retreat [36]. In 2011, Pacik redefined severe grade 5 vagi-
nismus, including visceral response reaction to routine gynecologic examinations 
and spasm of the bulbocavernosus. These visceral responses manifest as crying, 
shaking, trembling, sweating, hyperventilating, experiencing palpitations or nau-
sea, vomiting, going unconscious, wanting to jump off the table, or wanting to 
attack the doctor [37].

Our classification, the “Eserdag classification” system that we have been apply-
ing for more than 20 years is based on a gentle digital gynecologic evaluation after 
the genital inspection (Table 13.2). It is quite easy and objective to differentiate the 
four classes, which will guide the therapy.

 Cognitive and Behavioral Therapies (CBT)
Vaginismus has been traditionally conceptualized as an easily treatable condition, 
mainly based on expert opinion. Cognitive and Behavioral Therapies (CBT) are the 
gold standard of the treatments. Cognitive therapies included giving information 
about genital anatomy, physiology, sexuality, first sexual experience and replacing 
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Table 13.2 The classification system of vaginismus based on a gynecological examination 
“Eserdag Classification” [38]

First- 
degree

Patient tolerates the examiner’s index finger insertion into the vaginal canal, and 
involuntary vaginospasm is felt by the examiner

Second- 
degree

Patient tolerates insertion of the examiner’s little finger to vaginal entry with 
difficulty and some anxiety

Third- 
degree

Patient demonstrates fear, cannot tolerate the examiner’s finger in her vagina, and 
only allows the examiner to touch her vestibulum and vulva

Fourth- 
degree

Patient demonstrates tremendous fear, anxiety, and embarrassment, sometimes 
cries and elevates her buttocks, constricts her thighs, withdraws herself, contracts 
all her muscles (sometimes even her chin and toes), and does not allow the 
examiner even to touch her vulva or allows it with difficulty

unrealistic sexual myths in mind with factual knowledge. Behavioral therapies con-
sist of pelvic exercises such as Kegel exercises, genital mirror exercises, breathing 
exercises, progressive relaxation, sensate focus exercises, and finally dilator and 
finger exercises.

Sensate focus is a series of structured touching activities to overcome anxiety and 
increase comfort with physical intimacy between the couples. They focus on touching 
rather than exerting performance. Intercourse is initially banned, and couples gradu-
ally use homework exercises to move through stages of intimacy to penetration.

Progressive relaxation consists of alternately tensing and relaxing groups of 
muscles in a prescribed sequence in the body. This is taught to women before self- 
fingering or insertion of vaginal trainers. Then, gradually increasing size, vaginal 
trainers (dilators) are inserted into the vagina for systematic desensitization. General 
management methods of the GPPPD have been summarized in the Table 13.3.

 Pelvic Floor Physiotherapy
The aim of pelvic floor physiotherapy is that it will aid in developing awareness and 
control of the vaginal musculature as well as restore function, improve mobility, 
relieve pain and overcome vaginal penetration anxiety. Physical therapists use vari-
ous techniques to achieve these goals, such as breathing and relaxation, local tissue 
desensitization, electromyographic biofeedback (EMG), electrical stimulation, 
manual tissue manipulation, stretching/strengthening exercises, and vaginal dilators.

Electromyography is performed by an electromyograph, which detects the elec-
trical potential generated by muscle cells when active and at rest to evaluate and 
record the activation signals of muscles.

On the other hand, in the Biofeedback technique, the woman uses electromyog-
raphy, which measures muscle activation with surface electrodes on a small vaginal 
probe, to help her identify when she is activating the pelvic floor muscles. 
Physiotherapists mainly apply this technique together with pelvic floor exercises.

 Psychological Managements
A variety of psychological treatment methods for vaginismus have been investi-
gated, including marital, interactional, existential–experiential, relationship 
enhancement, group therapy, and hypnosis. The psychological treatments are often 
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Table 13.3 Management of the GPPPD

Cognition
   • Verbal suggestions and encouragement
   • Sexual awareness exercises
   • Information about genital anatomy and physiology
   • Motivational and positive thinking methods
   • Information about coitus, reproduction, and contraception
Exercises
   • Mirror exercises
   • Breathing techniques
   • Sensate focus and genital massage
   • Pelvic floor muscle and Kegel exercises
   • Progressive relaxation
   • Progressive finger and vaginal trainer exercises
Main treatment methods
   • Pelvic floor physiotherapy
   • Psychological managements
   • Surgical interventions
   • Pharmacological agents
   • Botulinum toxin injections

based on the notion that vaginismus results from marital problems, negative sexual 
experiences in childhood, or a lack of sexual education [39, 40].

Hypnotherapy, which can be applied in GPPPD, has benefits of muscular relax-
ation, reducing pain, increasing self-esteem and motivation. However, it lacks stud-
ies in larger groups.

Couples with marital problems are primarily treated with marital therapy, fol-
lowed by sexual therapies. Having no pain and discomfort during complete penetra-
tion and having satisfaction during intercourse are accepted as treatment success.

 Surgical Interventions
Hymenotomy (incision on hymen) and hymenectomy (removal of the hymen) oper-
ations under sedation or local anesthesia should be limited only for the patients with 
congenital obstructive or rigid hymen abnormalities which interfere with coitus 
[35]. These patients might be invited back for additional cognitive and behavioral 
therapy for resolving anxiety and negative conditioning. If there are concomitant 
male problems, consultation from a urologist is also needed. Male partners who had 
primary or secondary sexual dysfunctions should be treated by CBT or/and medica-
tion, and they should be advised to become more active and assertive. Sometimes 
they also need to get psychological support.

Partial or complete removal of vulvar mucosa (vulvar vestibulectomy operation) 
is a well-established treatment for PVD associated with neuroproliferation [41]. 
While this invasive surgical approach has high success rates, with at least partial 
relief of sexual pain in 88% of patients and significant relief in 78.5% of patients 
according to a meta-analysis of 33 previous studies, it has a risk of complications 
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such as bleeding, infection, Bartholin cyst formation, and worsening of pain. 
Surgery should be the last treatment option for resistant patients [42].

 Pharmacological Agents
As pharmacological treatment methods, local anesthetic creams, muscle relaxants 
(nitroglycerin ointment, etc.), antidepressants, and anxiolytic drugs (diazepam, etc.) 
were also recommended in different studies.

Topical lidocaine creams are minimally efficacious, demonstrating only a 20% 
improvement in pain scores which was not significantly different from placebo [43].

Examination in dyspareunia patients, firstly Q tip test should be performed to 
determine the signs of hyperesthesia in the vestibulum, and “pain mapping” should 
be done (Fig. 13.2). The first step of managing dyspareunia is educating vulvar self- 
care, including avoiding douches, possible irritants, and allergens. Then, the treat-
ment should be tailored according to the underlying causative(s). In PVD patients, 
topical 0.03% estradiol and 0.01% testosterone creams and discontinuation of oral 
contraceptives were recommended [44].

Eserdağ et al. investigated histopathological results of vestibulectomy specimens 
in localized provoked vulvodynia of resistant PVD patients and demonstrated the 
comorbidity with HPV-dependent cellular abnormalities. HPV can be an important 
agent impairing vestibular mucosa and causing PVD [45].

Cromolyn cream (a mast cell stabilizer), enoxaparin (low molecular weight hep-
arin), and a skin cream containing lysate of fetal fibroblasts (with anti-inflammatory 
cytokines) have all undergone RCTs to evaluate the efficacy of possible anti- 
inflammatory action, with various success. In conclusion, pharmacological treat-
ments are limited since most studies lack placebo control groups and do not 
randomly assign patients to treatment, are based on small samples, or do not use 
standardized outcome instruments [33].

Antidepressants generally negatively affect sexuality, and they can worsen sex-
ual functions. Thus they are limitedly used only in patients with major depression or 
general anxiety. However, a recent small open-label trial of SNRI seemed to reduce 
pain severity, coital pain, and depression symptoms [46].

 Botulinum Toxin Injections
Botulinum Toxin Type A acts at nociceptors to cause local muscle paralysis of 
3–6 months duration, making it an appropriate choice for women who have difficul-
ties with pelvic floor hyperactivity causing pain. The botulinum injection to treat 
vaginismus was first reported by Brin and Vapnek in 1997 [37]. This reported case 
of secondary vaginismus was managed first with 10 units of Botox™ followed by 
40 units of Botox™. The patient was able to have intercourse for the first time in 
8 years. The results persisted during the 24 months of follow-up evaluation. Pacik, 
in his study, suggested using a total of 100 IU of botox™ and bupivacaine 0.25% 
with 1:400,000 epinephrine injections to the lateral walls of the vagina, triangular 
wedge resection of hymenal mucosa at 3 and 9 o’clock, and dilator insertion at the 
same session. In 1 year, 97% of the patients could achieve comfortable intercourse, 
or single women without partners use a large dilator. Several small studies have 
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Fig. 13.2 Q Tip test and 
pain mapping in a PVD 
patient

demonstrated efficacy in improving sexual pain, though larger RCTs should con-
firm these results before recommendation as a first-line treatment.

Although the vaginismus problem is accepted as a cause of infertility, very rarely 
and unexpectedly vaginismic women can get pregnant without complete penetration. 
It was stated in a study that vaginismic women who became pregnant in this way and 
whose pregnancies were at normal risk could also receive treatment during their preg-
nancies. Thus, with the reduction of their anxiety and involuntary pelvic contractions, 
it will be possible for these patients to have more comfortable pregnancy period, to 
have more comfortable vaginal examination, to get ability of vaginal delivery, and to 
solve their problems without delaying them to the intensive postpartum periods [47].

GPPPD treatments need a multidisciplinary team’s multimodal approach, includ-
ing gynecologist, psychiatrist, urologist, family consultant, sex therapist, psycholo-
gist, and physiotherapist. Furthermore, early management before the condition 
progresses into a chronic and resistant state is also important to reduce the likeli-
hood of secondary sexual problems, such as lack of sexual desire, premature ejacu-
lation and erectile dysfunction in men, or development of psychiatric problems, 
such as anxiety and depression. First, from an early age, age-appropriate sexual 
information should be provided to prevent the development of such problems. 
Second, early diagnosis and treatment should be undertaken to prevent sexual and 
psychiatric problems and improve marriage relationships [27].
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Abstract

One in eight couples encounter problems when attempting to conceive a first 
child and one in six when attempting to conceive a subsequent child. Half of the 
cases are linked to male infertility. The pathophysiology of male infertility is not 
perfectly understood. Most of infertile patients have abnormalities in the semen 
analysis. However, up to 30% of couples have unexplained male infertility which 
is defined as infertility of unknown origin with normal sperm parameters and 
partner evaluation.

Similarly, 30–40% of patients with impaired sperm parameters have idio-
pathic male infertility with no previous history of diseases affecting fertility and 
normal findings on physical examination as well as endocrine, genetic and bio-
chemical laboratory testing.

Given the complexity of male infertility, accurate diagnostic evaluation is 
needed and it must always include physical examination, a detailed medical his-
tory, testicular ultrasound and Semen analysis. The clinical management of 
patients with male infertility depend indeed on the underlying etiology.

In the following paragraphs we will provide readers with a complete overview 
of the most clinically useful classification of male infertility with the current 
available evidence and recommendation on male infertility treatment.
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 Epidemiology

Couple infertility is defined as the lack of conception after at least 12 months of 
regular unprotected sexual intercourse aimed at pregnancy and it represents a fre-
quent clinical issue. One in eight couples encounter problems when attempting to 
conceive a first child and one in six when attempting to conceive a subsequent child 
and the half cases are linked to male infertility [1, 2]. Unexplained fertility has also 
to be explained: it is defined as infertility of unknown origin with normal sperm 
parameters and partner evaluation, and it ranges between 20% and 30% [3].

Several risk factors have been identifying, in particular age, environment, and 
infections. Advanced paternal age has indeed emerged as one of the main risk fac-
tors associated with the progressive increase in the prevalence of male factor infer-
tility [4, 5].

Another important risk factor is obesity. According to the World Health 
Organization (WHO), obesity can be defined when BMI is higher than 30 kg/m2 
(WHO) and its prevalence has incredibly increased during last decades [6].

There is evidence of lower fertility rate in couples with an obese male partner 
than couples with normal-BMI male partners [7] and different mechanisms have 
been theorized to explain this matter [8]. Higher scrotal temperature in obese men 
must be considered, since spermatogenesis is process strictly linked to temperature 
itself. Hormonal aspect may also involve. Indeed, compared to non-obese male 
patients, serum levels of Sex-Hormon Binding Globulin (SHBG) have been detected 
higher in obese men, so inducing lower free testosterone levels [9].

Another factor altering male fertility is represented by PFAS (PerFluorinated 
Alkylated Substances), a class of organic molecules made of fluorinated hydrocar-
bon chains, hugely used in industry, and detected in human semen and testis [10, 11].

Exposure to high levels of this category of molecules is associated with reduced 
the concentration of normal morphology among spermatozoa in men [12, 13]. PFAS 
also modify spermatozoa’s membrane, a crucial component for motility: this is rec-
ognized as a possible explanation of PFAS-induced sperm damage [14].

Finally HPV infection, agent of common sexually transmitted infections, plays 
an important role in this field [15] and it can be divided in two different groups: 
high-risk (HR-HPV), classified as oncogenic to humans, and low-risk (LR-HPV). 
Numerous studies have found a possible role of HPV in male infertility [16], due to 
the fact that it has been detected in sperm of men with unexplained infertility, and 
because it has been linked to lower sperm motility [17–21]. Additionally another 
connection is provided by the presence of anti-sperm antibodies (ASAs), which are 
higher in infected patients with fertility issues compared to non-infected ones [22].

 Diagnostic Evaluation

Accurate diagnostic evaluation is needed in case of male infertility, and it must 
always include physical examination, detailed medical history, testicular ultrasound 
and Semen analysis (Fig. 14.1).
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Semen analysis

Physical 

examination

Fig. 14.1 Diagnostic 
evaluation of patients with 
suspected male infertility

 1. Physical examination. Accurate physical examination is mandatory, also evalu-
ating secondary sexual characteristics. Testicular size, consistency and texture 
must be assessed, determining the presence of vas deferens, epididymis and 
eventual varicocele [23]

 2. Radiological assessment. Testicular ultrasound provides information about tes-
ticular tissue, testicular volume, epididymal aspect, presence of varicocele or 
tumor. It allows the detection of obstruction when, seminal vesicle (SV) width is 
>1.5 cm and ejaculatory duct diameter is >2.3 mm [24]. Magnetic resonance 
imaging (MRI) showed to be beneficial for soft-tissue and cystic lesions, though 
its costs.

 3. Semen analysis is a key step in the evaluation of the fertility of the male partner 
of a couple, even if it cannot precisely distinguish fertile from infertile men. 
Basic examination provides assessment of sperm number, which is recognized to 
have more diagnostic value than sperm concentration (defined as number of 
spermatozoa per unit volume of semen; sperm motility, divided into fast progres-
sively motile, slow progressively motile, non-progressively motile and immotile; 
sperm morphology, that consists of a head and a tail connected by a mid-
piece [23].

Concerning sperm number, three quantitative alterations can be distinguished 
(Fig. 14.2):
• Azoospermia: absence of spermatozoa in the ejaculate and in the pellet after 

centrifugation.
• Cryptozoospermia: absence of spermatozoa in the ejaculate but present in the 

pellet after centrifugation.
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Fig. 14.2 Quantitative abnormalities in semen analysis

• Oligozoospermia: sperm concentration or TSC lower than the fifth percen-
tile value.

The reduction in sperm motility, instead, called asthenozoospermia (total motil-
ity <42% and progressive motility <30%) can be explained with congenital or 
acquired factors. Especially extreme asthenozoospermia, with or without associ-
ated teratozoospermia (primary ciliary disease), is due to different genetic anom-
alies [25]. Table 14.1 reports the lower reference limits for semen characteristics 
according to the 2021 fifth edition of the WHO Manual.

Most of seminal fluids don’t fulfil the WHO criteria for being considered as 
“normal” even when the test is performed by fertile men (WHO). In many of 
patients affected by teratozoospermia (normal forms <4%), head, midpiece and 
tail defects are mixed. So, since the overlapping values between fertile and infer-
tile men, the application of these criteria in the clinical practice is still question-
able (WHO).

Semen analysis also allows anti-sperm antibodies (ASA) detection, through 
evaluation of aggregation, that is the adherence of motile and immotile sperma-
tozoa to mucus strands, and agglutinantion, that is the trend of motile spermato-
zoa to make clumps (WHO). The presence of ASA as an isolated abnormality is 
seen in less than 5% of infertile males and occurs mainly in association with 
normal sperm counts [26]. ASA evaluation can be requested in case of unex-
plained couple infertility with normozoospermic male partner [27].
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Table 14.1 Lower reference limits for semen analysis according to the 2021 fifth edition of the 
WHO Manual

Parameter
Normal reference limit (WHO criteria, fifth 
edition)

Semen volume ≥1.5 mL
pH ≥7.2
Total sperm number ≥35–40 × 106/ejaculate
Sperm concentration ≥16 × 106/mL
Morphology ≥4%
Progressive motility (PR) ≥32%
Total motility (PR + NP) ≥40%

 4. DNA Fragmentation Index (DFI). DNA fragmentation, or the accumulation of 
single- and double-strand DNA breaks, is a common property of sperm, and an 
increase in the level of sperm DNA fragmentation has been shown to reduce the 
chances of natural conception. Sperm DNA damage is more common in men 
with fertility issues and it can be increased by hormonal anomalies, varicocele 
and lifestyle. The suggested threshold DFI of 25% is associated with reduced 
natural pregnancy rates [23].

 Classification and Clinical Management

Clinical management of male infertility depend on the underlying etiology and 
pathophysiology. In the following paragraphs we will provide readers with a com-
plete overview of the most clinically useful classification of male infertility with the 
current available evidence and recommendation on male infertility treatment.

Pathophysiology of male infertility is not perfectly understood. Most of infertile 
patients have abnormalities in the semen analysis. However, up to 30% of couples 
have Unexplained male infertility which is defined as infertility of unknown origin 
with normal sperm parameters and partner evaluation.

Similarly, 30–40% of patients with impaired sperm parameters have idiopathic 
male infertility with no previous history of diseases affecting fertility and normal 
findings on physical examination as well as endocrine, genetic and biochemical 
laboratory testing.

The most frequently associated semen abnormality in infertile man is azoosper-
mia, the absence of sperm in the ejaculate. Based on the underlining etiology, azo-
ospermia can be categorized in:

• Pre-testicular abnormalities in the hypothalamic-pituitary-gonadal axis;
• Testicular spermatogenesis disorders occurring in the testes;
• Post-testicular: obstruction in the male seminal tract and ejaculatory 

dysfunctions.
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From a clinical point of view, however, azoospermia is more commonly classified 
in two large groups based on the presence or absence of sperm in the testis:

• Non-obstructive azoospermia (NOA) or secretory azoospermia due to a 
sperm production impairment (pre-testicular and testicular etiologies);

• Obstructive azoospermia (OA): the spermatogenesis is unaffected, and the 
complete absence of sperm in the ejaculate is due to bilateral obstruction of the 
passage of sperm along the seminal tract (post-testicular etiologies).

 Non-obstructive Azoospermia (NOA)

NOA is defined as the absence of sperm at the semen analysis after centrifugation, 
with usually a normal ejaculate volume. This finding should be confirmed at least at 
two consecutives semen analyses [28].

Hormonal profile in these patients is mandatory even if dysfunction of the hypo-
thalamus pituitary-gonadal (HPG) axis (pre-testicular etiology) account for less 
than 1% of cases of NOA.

A dysfunction of the hypothalamus or the pituitary gland led to a decreased 
secretion of gonadotropins with consequent HYPOGONADOTROPIC 
HYPOGONADISM (HH).

Congenital HH is in a third of the cases idiopathic. Remaining cases or due to 
genetic syndromes (Kallmann syndrome, Prader-Willi syndrome) [29]. Tumor, 
infections or iatrogenic injuries of the pituitary gland as well as illicit drugs intake 
(anabolic steroids, opiates), alcohol abuse, hyperprolactinemia, iron overload are 
possible etiologies of acquired HH.

The therapy is medical and depends on patient’s desire for future fertility: testos-
terone is indicated for men who already have children or have no desire for children.

Gonadotropins with or without follicle-stimulating hormone is otherwise indi-
cated to stimulate spermatogenesis.

The severe deficit in spermatogenesis observed in NOA patients is almost in all 
cases of NOA, at the gonadal level (Testicular etiology). These patients should 
undergo a comprehensive clinical assessment including a detailed history since the 
intrinsic disorder of spermatogenesis may derive from exposure to substances with 
gonadotoxic effects (chemotherapy agents, hormonal therapies, pesticides and sol-
vents) or testicular damage due to iatrogenic causes (irradiation or previous sur-
gery), undescended testes (cryptorchidism), varicocele-induced, testicular torsion 
and infections.

Genetic tests are also indicated, and sovra-numerical chromosome are the most 
observed abnormalities. Klinefelter syndrome (XXY) is the most common occur-
ring in 1 out of 500 males. These patients are usually tall and with eunuchoid body 
proportions, and present with high levels of gonadotropins and low testosterone.

The second per frequency is the 47, XYY syndrome occurring in 1:1000 men. 
Patients present tall stature, azoospermia with normal serum testosterone level [29, 
30]. Finally.
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Y-chromosome microdeletion occurring in the AZF region (Yq) may be found. 
Notably, deletion of the loci AZFa and AZFb are associated with complete absence 
of spermatogenesis [31].

Despite definition of the exact etiology may be desirable, almost 50% of NOA 
are idiopatic likely determined by an unknown genetical defect or exposition to 
gonadotoxins.

If genetic abnormalities are found, genetic counselling is mandatory prior to any 
assisted reproductive technology protocols.

 Treatment
Conventional medical or surgical treatments are ineffective in patients with NOA 
and sperm retrieval with consequent Intracytoplasmic Sperm Injection (ICSI) repre-
sents the only option.

In patients with complete AZFa and AZFb microdeletions the chance of sperm 
retrieval is zero and surgery is contraindicated.

Since there are no pre-operative biochemical and clinical variables predicting 
positive sperm retrieval at surgery, fine needle aspiration may be considered an 
option to evaluate the eligibility of patients for more advance techniques of sperm 
retrieval and to guide sampling in specific areas. Microdissection testicular sperm 
aspiration (microTESE) is the technique of choice for retrieving sperm in patients 
with NOA.

The beneficial effect of varicocele treatment in infertile patients is still debated 
since there is increasing evidence that the two conditions may be concomitant and 
not directly correlated. However, results of historical and more recent metanalysis 
reports improvements of the ejaculate after correction [32].

Bilateral TESE for sperm retrieval, freezing and histological evaluation may be 
performed in azoospermic patients simultaneously or before varicocele correc-
tion [33].

 Obstructive Azoospermia (OA)

Obstruction of sperm transit at any point of the seminal tract and ejaculatory dys-
function are frequent in azoospermic or severely oligozoospermic patients, usually 
with normal-sized testes and normal reproductive hormones (post-Testicular etiol-
ogy). Table 14.2 summarize level of obstruction and etiology of different forms of OA.

Testicular obstruction with total absence of spermatozoa in the epididymis is 
extremely rare. It can be found in concomitance to other congenital malformations, 
but it is usually associated with epididymal obstruction as a reliquate of inflamma-
tion or infection.

More commonly, Epididymal obstruction is found in patients with azoosper-
mia (30–67%).

Congenital obstruction is found in up to 6% of patients with OA and manifests 
as bilateral agenesis of vas deferens. This condition is frequently (80% of cases) 
associated with mutation of the cystic fibrosis transmembrane conductance 
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Table 14.2 Level of obstruction and etiology of different forms of obstructive azoospermia

Location of the 
obstruction Etiology
Testicles Congenital

Infection (acute/chronic epididymitis)
Epididymis Infection (acute/chronic epididymitis)

Trauma
Post-surgical iatrogenic obstruction (i.e., MESA, hydrocelectomy or 
other scrotal surgery)
Congenital epididymal obstruction (usually manifests as congenital 
bilateral absence of the vas deferens
[CBAVD])
Other congenital forms of epididymal obstruction (Young’s syndrome)

Vas deferens Vasectomy
Vasotomy/vasography (with improper technique)
Post-surgical iatrogenic obstruction (i.e., scrotal surgery or 
herniorraphy)
Unilateral or bilateral agenesia of the vas deferens

Ejaculatory ducts Cysts (Mullerian utricular, prostatic or seminal vesicular)
Infection (acute/chronic epididymitis)
Traumatic
Postsurgical iatrogenic obstruction

Functional 
obstruction

Idiopathic/acquired local neurogenic dysfunction

regulator (CFTR) gene. Remaining congenital cases may be due to anormal differ-
entiation of the mesonephric duct and may be associated with epididymal aplasia, 
seminal vesicle aplasia or hypospadias [34]. Patients with Congenital Epididymal 
obstruction presents with normal testicular volume, normal spermatogenesis and 
normal levels of FSH. Spermatozoa can be easily retrieved from the testis or the 
caput epididymis.

Sexually transmitted infections (Chlamydia, N.  Gonorreae) and post-surgical 
iatrogenic lesions represents the acquired forms of epididymal obstruction.

Vas deferent obstruction etiologies include Vasectomy performed for selective 
sterilization, iatrogenic injuries during inguinal or scrotal surgery (surgical hernia 
repair and hydrocelectomy are the more common), infections and trauma can cause 
stop of the sperm transit at any level of the vas deferens (Vas Deferens 
Obstruction) [35].

10% of the obstructive forms of OA are due to Ejaculatory Duct Obstruction 
but this condition rarely cause male infertility [36].

The obstruction can be congenital with presence of prostatic cysts or atresia of 
the ejaculatory duct or acquired after catheterization, prostatic surgery or infectious 
diseases [24]. Patients presents with oligoasthenospermia with low-normal volume 
and low-normal pH (partial obstruction) or with azoospermia, low pH and absence 
of fructose in the ejaculate (complete obstruction).
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Finally Ejaculatory dysfunction is an unusual cause of male infertility caused 
by the inability of the sperm to proceed along the seminal tract in absence of any 
form of obstruction. Retrograde ejaculation for example represents the abnormal 
backward flow of semen into the bladder with ejaculation. Prostatic surgery, abnor-
mal contraction of the bladder neck due to neurological disorders of pharmacologic 
treatments (Alfa-blockers) are the most common etiologies [904].

 Treatment
In the presence of OA, surgical treatment is the preferred approach and should be 
aimed at the relieve of the obstruction. Microsurgical vasovasostomy or epididymo-
vasostomy should be performed for azoospermia caused by epididymal or vasal 
obstruction in men with female partners of good ovarian reserve.

However, the use sperm retrieval techniques, such as microsurgical epididymal 
sperm aspiration (MESA), testicular sperm extraction (TESE) and percutaneous 
techniques (PESA and TESA) to proceed with ICSI treatment is always suggested 
in association with reconstructive surgery and is the recommended option if surgical 
repair is not possible, when the ovarian reserve of the partner is limited or according 
to patient preferences.

 Idiopathic Male Infertility and Oligo-Astheno-Terato-Zoospermia

In men with idiopathic oligo-astheno-teratozoospermia, in absence of any etiology- 
targeted therapy, or as adjuvant therapy in patients with NOA and OA, there is 
increasing evidence of the utility of non-Invasive Male Infertility Management.

Life-style changes including weight loss and increased physical activity, smok-
ing cessation and alcohol intake reduction can improve sperm quality and the 
chances of conception.

International guidelines also support the use of anti-oxidants. Oxidative stress is 
indeed considered an important contributing factor in the pathogenesis of idiopathic 
infertility. Reactive oxygen species, the final products of OS, can impair sperm 
function acting at several levels, including plasma membrane lipid peroxidation, 
which can affect sperm motility, the acrosome reaction and chromatin maturation 
leading to increased DNA fragmentation.

Some positive results including a significant improvement in sperm and hor-
monal parameters and increased pregnancy rates have been reported by recent meta-
nalysis on the use of selective oestrogen receptor modulators in men with idiopathic 
infertility [37]. However, the quality of the papers included was low and only a few 
studies were placebo-controlled thus no conclusive recommendations on the use of 
selective oestrogen receptor modulators in men with idiopathic infertility can 
be drawn.

Similarly, no conclusive recommendations can be drawn on the use of either 
steroidal (testolactone) or nonsteroidal (anastrozole and letrozole) aromatase inhibi-
tors in men with idiopathic infertility [23].
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 Sperm Retrieval Techniques

Sperm retrieval and intracytoplasmic sperm injection (ICSI) is only option for 
patients with NOA, for patients with OA non suitable for treatment and for couples 
undergoing in vitro fertilization in presence of female factors.

In case of OA any sperm retrieval technique might be used with high chance of 
sufficient sampling for ICSI.  In patients with NOA open surgical techniques are 
needed and the success rate are lower [38].

Several techniques have been described:

• MICROsurgical Epididymal Sperm Aspiration (MESA) with puncture of epi-
didymis head;

• TEsticular Sperm Aspiration (TESA) and Percutaneous Epididymal Sperm 
Aspiration (PESA) are the simplest percutaneous techniques and consists in the 
percutaneous puncture of testicle or the epididymis with a butterfly 21 G needle, 
followed by aspiration of the testicular fluid.

• TEsticular Sperm Extraction (TESE) is slightly more invasive but allows a good 
amount of material to be obtained. A single surgical biopsy is performed, and the 
sample is microscopically examined. If no spermatozoa are found at first biopsy, 
multiple biopsies are taken at different testicular sites [39]. In patients with NOA 
the sperm recovery rate is around 50–60% [40].

• MICROsurgical Testicular Sperm Extraction (Micro-TESE). This technique has 
been suggested to improve outcomes of TESE and to minimize vascular damage, 
tissue loss, retraction of the albuginea with consequent compression of the tes-
ticular parenchyma due to multiple TESE [41]. Micro-TESE is performed under 
an operating microscope and single seminiferous tubules are sampled from dif-
ferent areas of the testicular parenchyma and sent to the laboratory for spermato-
zoa extraction [42]. Micro-TESE has become the gold standard procedure in 
men with NOA or in patients where previous techniques have been unsuccess-
ful [31].
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15Male Contraception

Ioannis Sokolakis, Nikolaos Pyrgidis, 
and Georgios Hatzichristodoulou

Abstract

Male Contraception is less used than female contraception and is based mainly 
on the use of condom and vasectomy. Recently new methods in male contracep-
tion have emerge or are under investigation. Several new pharmaceutical/hor-
monal applications for male contraception have been developed or are under 
investigation. These include testosterone monotherapy and combination of 
androgens with progesterone or gonadotropin releasing hormone analogues. 
They aim to block the hypothalamic-pituitary-testicular axis. There is a growing 
interest in the development of non-hormonal male contraceptives. They aim to 
interrupt different steps in sperm production and to block sperm transport or 
sperm motility. New minimal invasive methods of occlusion of vas deferens 
using plugs or injected polymers have also emerged. Vasectomy remains the gold 
standard of male contraception. It remains the safest, simplest, most highly effec-
tive, and least-expensive contraceptive method.

 Introduction

Contraception, also known as anticonception, birth control or fertility control, is a 
method used to prevent pregnancy and regulate family planning. It has been imple-
mented since the ancient times, but safe and effective techniques became available 
in the last decades. According to the World Health Organization, all people have the 
fundamental right to control the course of their own lives. In other words, all people 
can determine whether and when they may father children, how many children they 
want and with whom. Still, approximately 50% of the 1,000,000 daily conceptions 
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worldwide remain unplanned, of which 150,000 are terminated by abortion, an 
intervention that, among other mental and physical complications, will lead to death 
for about 500 of these women [1].

To date, family planning has been anchored on female contraceptive methods. 
The invention of the “pill” was one of the most important milestones of the twenti-
eth century, as it had a great impact on fertility, on sexual practices and on women’s 
health and role in the society. Apart from oral contraceptives, a plethora of other 
effective contraceptive methods for females has been developed over the last years, 
including implants and intrauterine devices, surgical sterilization procedures, injec-
tions, transdermal patches, vaginal rings and diaphragms, as well as female con-
doms. Nevertheless, failure rates of these methods range from less than 1% up to 
more than 20%, depending on the applied contraceptive method and its correct use. 
Accordingly, it should be stressed that a significant proportion of women display 
contraindications to the available contraceptives, fear the development of adverse 
events or even experience devastating consequences from their use, resulting in 
abandoning contraception methods [2].

Therefore, the launch of a highly effective, widely available and reversible male 
contraceptive method is well worth considering. The ideal male contraceptive would 
cause azoospermia consistently and reversibly without adverse effects. To date, this 
contraceptive remains elusive. Nevertheless, acceptable male contraceptive meth-
ods include periodic abstinence (fertility awareness-based method), coitus interrup-
tus (withdrawal), condoms, hormonal contraception and vasectomy. Traditional 
methods (periodic abstinence, coitus interruptus and male condoms) are considered 
as widely available and reversible contraceptive options but are associated with rela-
tively low effectiveness. In particular, the typical first-year failure rate of traditional 
male contraceptive methods is approximately 20% for periodic abstinence, 19% for 
withdrawal and 12% for condoms. Moreover, these traditional methods can lead to 
a disturbance in sexual activity. It should be also highlighted that male condoms 
have been predominantly established as a common method for birth control due to 
their protective properties against sexually transmitted infections and not due to 
their contraceptive role [3].

Theoretically, among all available approaches for male contraception, hormonal 
methods hold the key, as they come closest to fulfilling the aforementioned criteria 
on the ideal contraceptive. More specifically, hormonal approaches display high 
effectiveness, wide availability and reversibility. Similar to female hormonal con-
traception, male hormonal contraception relies on the suppression of gonadotro-
pins, which results to the depletion of intratesticular testosterone and, in turn, to the 
suppression of spermatogenesis. Importantly, the substitution of peripheral testos-
terone maintains androgenicity and minimizes the systematic side effects of 
induced contraception. To date, numerous contraceptive regimens have been 
implemented, including androgen monotherapy, combination therapy with andro-
gens and gonadotropin releasing hormone (GnRH) analogues, combination ther-
apy with androgens and progestogens, as well as other hormone-based and 
non-hormone-based experimental regimens. Among these options, the combina-
tion therapy with androgens and progestogens displays encouraging results, 
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equivalent to that of female hormonal contraception methods. Still, the inconve-
nient administration, the restricted efficacy in some men, the safety issues raised 
for most regimens, the high costs of the available preparations and the lack of 
pharmaceutical industry support have limited the use of hormonal male contracep-
tion in everyday clinical practice [4].

Given that traditional contraceptive methods (periodic abstinence, coitus 
interruptus and male condoms) display relatively low effectiveness and consider-
ing that hormonal male contraception approaches are still more or less experi-
mental, vasectomy remains the standard-of-care for male contraception. 
Vasectomy is a simple outpatient operation, performed under local anesthesia, in 
which the vas deferens is dissected bilaterally through a small scrotal incision. 
Even though there are significant cultural issues in the acceptability of this pro-
cedure, more than 50 million men have undergone vasectomy worldwide. Of 
note, vasectomy is highly effective, with a typical first-year failure rate of less 
than 0.5% and a low rate of complications. Nevertheless, vasectomy is mainly 
considered a permanent method for male contraception. Even though vasectomy 
reversal (vasovasostomy) restores fertility in up to 90% of the cases, its success 
depends on the time elapsed between the vasectomy and the vasovasostomy pro-
cedure, as well as on the type of preferred technique for both procedures. Based 
on the previous notion, given that about 3% of men with vasectomy request 
reversal, semen cryopreservation may be recommended before the initial proce-
dure. Therefore, vasectomy is predominantly reserved for men who do not desire 
any future fertility.

Male contraception is essential for the further reduction of unintended pregnan-
cies and for the fair distribution of the risks of contraception between women and 
men. To date, only 30% of couples rely on male contraceptive methods, i.e., con-
doms and vasectomy. The aforementioned shortcomings of these methods have 
sparked the interest in new types of male contraceptives. In this chapter, we 
described the principles of male reproductive physiology and we explored the role 
of current pharmaceutical and surgical approaches for male contraception.

 Principles of the Male Reproductive Physiology

The spermatogenesis is regulated by the hypothalamic-pituitary-testicular axis, 
which works as a classic negative-feedback hormonal loop. Under normal circum-
stances, the hypothalamus releases GnRH, which further stimulates the anterior 
pituitary gland to release gonadotropins (LH and FSH). Consequently, LH stimu-
lates the Leydig cells of the testes to produce testosterone in large concentrations, 
which is, in turn, mandatory for the activation of the Sertoli cells and for the main-
tenance of spermatogenesis. Concurrently, FSH directly stimulates the Sertoli cells 
of the testes, which act supportively to the maturation of the spermatozoa. 
Accordingly, testosterone binds to androgen receptors located in the hypothalamus 
and in the anterior pituitary gland and regulates the release of GnRH and gonado-
tropins, closing the negative-feedback hormonal loop. Similarly, testosterone binds 
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to androgen receptors throughout the whole body to exert its normal central and 
peripheral androgenic effects.

The existing non-hormonal approaches for male contraception focus on inter-
rupting different steps in sperm production, on blocking sperm transport during 
ejaculation and on impairing the ability of the spermatocytes to gain motility after 
ejaculation. On the contrary, the existing hormonal approaches for male contracep-
tion target the negative-feedback hormonal loop of the hypothalamic-pituitary- 
testicular axis. All available hormonal regimens rely on the administration of 
exogenous androgens, which bind to androgen receptors located in the hypothala-
mus and in the anterior pituitary gland and inhibit the release of GnRH, LH and 
FSH.  This gonadotropin inhibition depletion spermatogenesis in most men by 
depleting the production of testosterone from the Leydig cells and by leading to 
Sertoli cell dysfunction. Concurrently, the exogenously administered androgens 
bind to the androgen receptors located in other tissues, maintaining the androgenic 
action of testosterone and preventing the development of male hypogonadism [5]. 
The normal function of the hypothalamic-pituitary-testicular axis, as well as the 
effects of male hormonal contraceptive regimens on the axis are presented in 
Fig. 15.1.

The available clinical trials on hormonal male contraceptive regimens have 
showcased that combination therapy with androgens and progestogens provides a 
firm suppression of the hypothalamic-pituitary-testicular axis. Therefore, it is cur-
rently considered the most effective type of male hormonal contraception compared 
to other regimens. The goal of suppressing the hypothalamic-pituitary-testicular 
axis is to reduce sperm concentrations to levels low enough for contraceptive 

GnRH

LH FSH

Systematic androgen effects

Testosterone

Hypothalamus

Anterior pituitary

Testicles

Sertoli
cells

Leydig
cells

Exogenous androgens +/-
progestogens or GnRH analogues

Fig. 15.1 The normal hypothalamic-pituitary-testicular axis physiology and the effects of male 
hormonal contraceptive regimens on the axis. FSH follicle-stimulating hormone, GnRH 
gonadotropin- releasing hormone, LH luteinizing hormone. All images have been drawn from 
Servier Medical Art, licensed under Creative Commons Attribution 3.0 unported License
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protection (lower than 106 spermatozoa/mL of ejaculate) or, ideally, to azoospermic 
levels. A complete circle for the production of mature sperm in the human testes 
lasts approximately 72 days. Therefore, all available male contraceptives that inhibit 
sperm production display a delay in the onset of efficacy of more than 2 months. 
Based on the previous notion, sperm production is only restored several months 
after discontinuation of a male contraceptive method.

Spermatogenesis begins at puberty and is categorized in four distinct phases: (1) 
spermatocytogenesis; (2) spermatidogenesis; (3) spermiogenesis and; (4) spermia-
tion. Spermatogenesis starts with proliferation of the spermatogonial stem cells. 
These cells are located in a basal niche in the epithelial wall of the seminiferous 
tubules, next to the basement membrane and are closely associated with the Sertoli 
cells. Spermatogonia initially undergo a mitotic phase, also known as spermatocy-
togenesis, in which they give rise to the diploid, primary spermatocytes. This mitotic 
phase is followed by a meiotic phase, also known as spermatidogenesis, in which 
these spermatocytes double their chromosome complement and undergo two con-
secutive meiotic cell divisions, resulting in haploid spermatids. Accordingly, the 
spermatids are transformed into spermatozoa by the process of spermiogenesis. 
Spermiogenesis involves spermatid nuclear condensation and flagellum formation. 
Spermatogenesis ends with the spermiation, which comprises the maturation of the 
spermatozoa and their release into the tubular lumen [6]. The steps of the spermato-
genesis in the seminiferous tubules are depicted in Fig. 15.2. The storage and further 
maturation of spermatocytes until ejaculation occur in the epididymis. Finally, sper-
matocytes gain their full motility and fertilizing capacity once being in the female 
genital tract.

Spermatogonial stem cell, 46 chromosomes

Mitosis

Primary spermatocyte, 46 chromosomes

Secondary spermatocyte, 23 chromosomes

Meiosis I

Meiosis II

Spermatid, 23 chromosomes

Differentiating spermatids

Spermatozoa

SPERMATOGENESIS

Spermatocytogenesis

Spermatidogenesis

Spermiation

Spermiogenesis

Fig. 15.2 The normal steps of the spermatogenesis in the seminiferous tubules. All images have 
been drawn from Servier Medical Art, licensed under Creative Commons Attribution 3.0 
unported License
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 Current Pharmaceutical Approaches for Male Contraception

 Testosterone Monotherapy

The administration of testosterone orally or topically was initially considered inef-
fective, as it is quickly degraded by the liver. As a result, most trials on male hor-
monal contraceptive regimens were conducted with testosterone injections or 
implants. In the early clinical trials, sperm parameters were used as a surrogate 
marker for efficacy. Therefore, two multicenter, pivotal trials on testosterone-based 
hormonal male contraception were conducted by the World Health Organization to 
assess, based on pregnancy rates, the efficacy of testosterone enanthate adminis-
tered as weekly intramuscular injections. In the first study, 60% of men displayed 
azoospermia, while an additional 30% presented severe oligospermia. In the second 
study, testosterone enanthate demonstrated an overall contraceptive efficacy of 
96.6%. Even though these landmark studies showcased the feasibility of a hormonal 
approach to attain male contraception, they did not offer a practical method. More 
specifically, the androgenic adverse events (mood and libido changes, acne, polycy-
themia, weight gain, hypertension and abnormal liver function tests), the dissatis-
faction with the weekly injection schedule, the long duration of onset of and 
recovery from azoospermia, as well as the racial differences in the efficacy of tes-
tosterone monotherapy limited its implementation [7, 8].

Given that longer-acting testosterone preparations seemed more promising 
regarding practicability and acceptability, efforts were made to evaluate other 
androgen compounds. Among the available compounds, testosterone undecanoate 
was considered the most promising, as it required monthly intramuscular adminis-
tration. In a phase II clinical trial, Chinese investigators demonstrated an overall 
efficacy rate of 94.8% on sperm suppression with testosterone undecanoate injec-
tions [9]. Based on these encouraging findings, the investigators conducted a phase 
III multicenter, clinical trial in 1045 men in China. Testosterone undecanoate 
500  mg was administered as monthly injections after an initial loading dose of 
1000 mg. Overall, the efficacy of testosterone undecanoate on sperm suppression 
was 93.9%. A total of nine pregnancies in 1554.1 person-years of exposure were 
reported. This corresponded to a cumulative contraceptive failure rate of 1.1 per 100 
men [10]. These studies provided substantial evidence that testosterone undecano-
ate monotherapy may be a safe, effective and reversible contraceptive method for 
Asian men. However, the androgenic adverse events, the long duration of onset of 
and recovery from azoospermia and the lack of high efficacy in Caucasian males 
were still considered major concerns.

Other testosterone monotherapies were also evaluated in some relatively small 
clinical trials, demonstrating limited efficacy. The role of testosterone implants on 
male hormonal contraception was also explored as a surrogate to avoid regular 
intramuscular injections. The relatively low proportion of men attaining sperm sup-
pression thresholds, as well as the intervention required for its implantation have 
restricted the use of testosterone implants in clinical practice [11]. The landmark 
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efficacy trials exploring the role of testosterone monotherapy as male hormonal 
contraception are summarized in Table 15.1.

 Combination of Androgens with GnRH Analogues

In an attempt to increase the efficacy of androgens on suppression of spermatogen-
esis, a combination therapeutic approach with androgens and GnRH analogues has 
been evaluated in some clinical trials. The potency of GnRH analogues on the sup-
pression of the male hypothalamus-pituitary-testicular axis is well-established from 
studies on prostate cancer. GnRH agonists suppress gonadotropins and, in turn, 
intratesticular testosterone by GnRH receptor downregulation, after an initial phase 
of stimulation. However, their efficacy when combined with testosterone was not 
superior compared to testosterone monotherapy. On the contrary, GnRH agonists 
combined with testosterone seemed to be more effective compared to testosterone 
monotherapy. Still, despite these encouraging findings, the need for regular injec-
tions and the high costs of the existing regimens pose a barrier on this male contra-
ception approach and have also discouraged the pharmaceutical industry from 
implementing high-quality trials on the matter. Oral GnRH antagonists may be the 
future of male contraception, but they have not yet been available for testing as a 
contraceptive method [12].

 Combination of Androgens with Progestogens

The potency of progestogens on the suppression of gonadotropins as an effective 
supplement to estrogens is well-established from studies on female contraceptives. 
Similarly, multiple studies combining androgens (mainly testosterone) with differ-
ent progestogens have been performed to identify a suitable regimen for male con-
traception. Most studies demonstrated high efficacy in terms of spermatogenesis 
suppression. Nevertheless, they suffered from methodological flaws as they did not 
follow internationally accepted guidelines on their conduction and did not have a 
randomized controlled design. Accordingly, it should be noted that most of these 
trials were investigator-initiated and were not performed as trials for approval from 
the regulatory authorities. Motivated by the growing interest, the pharmaceutical 
industry finally performed two high-quality trials. Even though these studies con-
firmed the high efficacy of combination treatment with androgens and progesto-
gens, their findings were not corroborated by further studies on the field. It even 
seems that the pharmaceutical industry was discouraged from the conduction of 
additional clinical trials about novel hormonal male contraceptives [13].

In the first industry-sponsored, double-blind, randomized, placebo-controlled 
clinical trial, testosterone undecanoate injections were evaluated in combination 
with etonogestrel implants in different regimens. This clinical trial involved 354 
volunteers randomized into seven groups. Participants received a low- or high- 
release etonogestrel implant combined with intramuscular testosterone undecanoate 
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injections (750  mg every 10  weeks, 750  mg every 12  weeks or 1000  mg every 
12 weeks) or placebo implant and injections. Across all treatment groups, the effi-
cacy of combination therapy was approximately 90% on sperm suppression. 
Unfortunately, the pharmaceutical companies sponsoring this trial did not further 
pursue this work due to changes in their policy and due to the inconvenient admin-
istration of both implants and injections [14].

In the second pivotal high-volume, multicenter phase II clinical trial, testoster-
one undecanoate injections were evaluated in combination with intramuscular nor-
ethisterone enanthate every 8 weeks. A total of 320 males were recruited in this 
prospective, single-arm trial across 10 participating centers. Four pregnancies 
occurred resulting in a failure rate of 2.2 per 100 person-years. Importantly, 96% of 
the participants achieved the sperm suppression threshold. However, an external 
safety review committee issued the early termination of this trial due to concerns 
regarding mood changes (including a suicide), depression, pain at the injection site 
and increased libido. Despite its early termination, this study may serve as a valu-
able reference for the design and implementation of further high-quality trials on 
male contraceptives. Additionally, it provided robust evidence regarding the high 
efficacy of combination treatment with androgens and progestogens. Of note, more 
than 85% of the participating couples stated that they would have used this method 
of contraception if it were made commercially available, despite its safety concerns 
[15]. The landmark efficacy trials exploring the role of combination therapy with 
testosterone and progestogens as male hormonal contraception can be seen in 
Table 15.1.

Several small-scale clinical studies have been performed with various schemata 
of testosterone and progestogens. Depot medoxyprogesterone acetate was the first 
progestogen that was evaluated in the context of clinical trials for male contracep-
tion. However, it was associated with high discontinuation rates and a long duration 
of onset of and recovery from azoospermia. Similar to etonogestrel, desogestrel has 
also shown good suppression levels of spermatogenesis. Levonorgestrel has been 
also evaluated in multiple clinical studies. Although levonorgestrel seems to be 
effective for the suppression of spermatogenesis, its drawbacks include greater 
weight gain and reduction in HDL cholesterol, compared to testosterone mono-
therapy. Furthermore, cyproterone acetate has also been studied in small clinical 
trials, demonstrating high efficacy when combined with testosterone injections [16].

 Hormone-Based and Non-hormonal Experimental Regimens

Most available clinical trials on male hormonal contraceptives have implemented 
regular injections or short-lasting implants. To date, oral hormonal regimens were 
not adequately studied due to concerns about hepatotoxicity or due to the need for 
multiple daily doses. Accordingly, topical regimens were not frequently studied due 
to their restricted efficacy. Similar to the female oral pill, research is now focusing 
on oral and topical male contraceptive methods to increase their convenience of 
administration, to maximize their efficacy and to minimize their adverse events. To 
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date, several oral and topical hormonal regimens have been launched in the setting 
of a clinical trial. Both progestogens such as segesterone acetate and androgens 
such as dimethandrolone or 11β-19-nortestosterone have been evaluated with prom-
ising findings. Still, even though these agents have the potential for clinical utility, 
their efficacy and safety in large clinical trials remain to be determined [17].

There is a growing interest in the development of non-hormonal male contracep-
tives. Non-hormonal male contraceptive approaches do not utilize compounds that 
block the hypothalamic-pituitary-testicular axis. On the contrary, they aim to inter-
rupt different steps in sperm production and to block sperm transport or sperm 
motility. Even though non-hormonal contraceptive regimens do not have any impact 
on testosterone and thus, may not cause testosterone-related adverse events, their 
lack of efficacy has limited so far their use.

 Current Surgical Approaches for Male Contraception

 Vas-Occlusive Methods

Vas-occlusive methods are alternatives to vasectomy. They also aim at blocking and 
preventing the passage of sperm to the ejaculate, but with higher, faster and easier 
reversibility. Over five decades, many attempts at vas-occlusive contraception have 
been made using various devices such as injectable intra-vas plugs and in situ form-
ing polymers. In situ forming polymers are injected as a liquid and form the gel or 
implant within the lumen of vas deferens. To date, no vas-occlusive method has 
successfully gained regulatory approval [18].

Vas-occlusion, a concept initially introduced in the late 1960s, describes a 
method for inducing infertility in the male by implanting a device (plug) into the vas 
deferens to block sperm transport. Five decades of research on vas-occlusion has 
shown that the ideal vas-occlusive contraceptive should have the following proper-
ties: (a) should be easily administered by a single physician, (b) should form instan-
taneously within the lumen without subsequent migration, (c) should effectively 
block the passage of sperm, (d) should be easily reversible by dissolution or via 
minor procedure, and (e) should have no significant permanent histological effects 
on the vas deferens, sperm, or genitourinary tissues. If these criteria are fulfilled, 
vas-occlusive methods have great potential to become the first class of long-lasting, 
nonhormonal, and reversible male contraception [19].

 Reversible Inhibition of Sperm Under Guidance (RISUG) and Vasalgel
There are mainly two in situ forming polymers, which have been widely studied in 
the literature. The first one is RISUG (Reversible Inhibition of Sperm Under 
Guidance). It was developed and first tested in Indian population. RISUG is a for-
mulation containing 60 mg of the crystal-clear polymer styrene maleic anhydride 
(SMA) dissolved in 120 μL of the organic solvent dimethyl sulfoxide (DMSO). 
When the solution is injected into an aqueous environment, such as the lumen of the 
vas deferens, the SMA polymer precipitates to form a partial or complete occlusion. 
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At the same time, it develops morphological aberrations of the sperm that manage 
to pass through. This could be attributed to SMA pH lowering effects, which result 
in sperm to undergo degeneration and morphological changes upon contact with the 
polymer [20].

Clinical trials investigating the effectiveness and safety of RISUG have success-
fully demonstrated no reported pregnancies within a 1-year follow-up period, after 
a single application. A recent phase III clinical trial in 139 young males showed that 
95% achieved after a single injection either severe oligozoospermia or azoospermia 
at the first sperm examination 1 month following the treatment. 83% of the partici-
pants had continued azoospermia in the following month and the rest 17% mani-
fested azoospermia within 3–6  months [21]. However, the surgical approach 
requires exteriorization of the vas deferens. The vas deferens is elevated using 
sutures and blunt instruments for stabilization during the injection. Once isolated, 
the vas was injected with 120 μL of RISUG using a 22-gauge needle in the cranial 
direction [18].

A single application seems to be effective, has few adverse effects and is easily 
reversible by injecting 200–500 μL of DMSO or 5% NaHCO3 into the vas deferens, 
causing the extrusion of RISUG from the urethra. Adverse effects include slight 
testicular swelling without associated pain, which is self-limited within 15 days. In 
contrast to vasectomy, it does not cause granulomas or an autoimmune response. 
There are concerns with respect to the potential toxic effects and teratogenicity of 
the material, also regarding adverse effects on male reproductive organs. Ongoing 
studies are needed to prove the efficacy and long-term safety of the method [20].

A similar in situ polymer-based product being developed in the United States is 
Vasalgel, which comprises the polymer styrene maleic acid dissolved in DMSO 
rather than the anhydride form used in RISUG.  Compared to RISUG, Vasalgel 
claims no spermicidal effects and it is rather described as a plug impenetrable to 
sperm. As with RISUG, the high viscosity of the Vasalgel solution requires a signifi-
cant amount of pressure to instil the material in the narrow lumen of the vas defer-
ens with the potential for damage associated with infiltration of Vasalgel into the 
wall of the vas deferens. It could be reversed by injection of NaHCO3. No follow-up 
studies have been conducted to date assessing fertility and pregnancy rates after 
Vasalgel of RISUG reversal [18].

 Percutaneous Intra-Vas Plugs
Two different types of injectable intraluminal plugs have been tested: medical poly-
urethane (MPU) and medical silicone resin (MSR) plugs. These plugs are usually 
inserted through a percutaneous delivery approach. The percutaneous method is less 
invasive and may offer fewer complications such as swelling, hematomas, and 
infection. Furthermore, given the non-surgical approach, men may also be more 
willing to undergo the procedure and thus, acceptability and usage of the contracep-
tive could be higher. The MPU plugs have been tested mainly in China in large-scale 
clinical trials, with the largest group including 12,000 men. Almost 98% of men 
achieved azoospermia. However, 18–24 months were required to achieve this level 
of efficiency. Furthermore, following the study, there were significant uncertainties 
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about the safety of the MPU material, including potential carcinogenic effects of the 
aromatic amines contained in MPU. So far, the experience of many years of use in 
China has been free of incidents of toxicity [18].

The results for the MSR plugs were not particularly promising as azoospermia 
rates did not exceed 80%. On the other hand, their placement is easier. One concern 
for using plugs such as polyurethane and silicone are that large hand-pumps or 
applicators are required to inject the material. The complication rate is low, while 
plug removal is performed under local anesthesia on an outpatient basis and restores 
fertility in approximately 85% of men. The reversal of the contraceptive action is 
slow but steady and may be achieved in 2–4 years. Moreover, it has the theoretical 
advantage of repeatability, since removing and replacing can be performed without 
substantial damage. However, in the Dutch study, it was determined that the silicone 
plugs caused extensive fibrosis and tissue reaction around the occlusion site. This 
suggests simple plug removal for reversal could be difficult, most likely requiring 
excision and re-anastomosis of the vas deferens [20].

Recently an image-guided percutaneous delivery of a propriety vas-occlusive 
hydrogel has been evolved. Unlike plugs, hydrogels may be injected in aqueous 
solvents. Once formed, they are semi-open network systems joined by cross-links, 
and as such, they can entrap a large fraction of solvent such as biological fluid 
within the pores or interstitial space. The ability to swell and absorb fluid may allow 
for vas-occlusive hydrogels to alleviate hydrostatic pressure within the vas deferens 
or epididymis, resulting in occlusion and contraception, although this property 
requires further investigation [5].

 Vasectomy

Vasectomy is safer, simpler, less expensive, and equally as effective as female 
sterilization. However, it remains one of the least known and least used methods 
of contraception. Female sterilization is used about three times as often. 
Vasectomy often is ignored, despite its being one of the safest, simplest, most 
highly effective, and least-expensive contraceptive method. Vasectomy remains 
the family planning method that is least known, understood, or used, a fact con-
firmed in Demographic and Health Survey studies conducted in 21 countries over 
the past 5 years [22].

Worldwide, an estimated 33 million of married women aged 15–49 (less than 
3%) rely on their partner’s vasectomy for contraception. Vasectomy is more com-
mon than female sterilization in only five countries: Bhutan, Canada, the Netherlands, 
New Zealand, and the Great Britain. Globally, after steadily increasing in the 1990s, 
the number of couples relying on vasectomy has dropped back to a level seen in the 
early 1980s. According to data from the National Study of Family Growth, approxi-
mately 17% of women between the ages of 15 and 44 years have had tubal steriliza-
tion, while only 6% rely on male sterilization for contraception. Vasectomy is 
utilized by 6–13% of American couples for their form of contraception and more 
than 75% of vasectomies are performed by urologists [23].
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The benefits of vasectomy over tubal ligation include faster recovery and return 
to work, local rather than general anesthesia, and ability to perform the procedure in 
the office rather than in the operating suite. Complications are rare for both proce-
dures. Men in every part of the world and every cultural, religious, or socioeco-
nomic setting have demonstrated interest in or acceptance of vasectomy despite 
commonly held assumptions about negative male attitudes or societal prohibitions. 
Because men lack full access to information and services, however, they cannot 
make informed decisions or take an active part in family planning.

 Preoperative Counselling
Preoperative counselling of the patient is extremely important, and may prevent 
postoperative patient dissatisfaction or even litigation. Preoperative consultation 
should inform and prepare the patients for the potential risks, benefits and alterna-
tives prior to committing to a procedure. A face-to-face consultation with the patient 
is recommended before planning the vasectomy and it is sometimes beneficial for 
the patient’s partner to be present. Patients should be counselled that vasectomy 
should be considered a permanent and irreversible form of contraception. Although 
options for fertility after vasectomy are possible (vasectomy reversal or sperm 
retrieval with in vitro fertilization), these are expensive and not 100% successful. 
The European guidelines on vasectomy note young age and absence of a relation-
ship as relative contraindications to vasectomy [24].

During consultation the patient should be counselled that vasectomy is not 
immediately effective for sterility, and another form of birth control should be used 
until successful vas occlusion is confirmed by post-vasectomy semen analysis. The 
time from vasectomy to azoospermia or rare non-motile sperm can vary from weeks 
to months, depending on frequency of ejaculation, patient age and anatomical varia-
tion. Post-vasectomy semen analyses are necessary to demonstrate success of the 
procedure. Patients who fail to achieve azoospermia may require repeat vasectomy. 
Once the post-vasectomy spermiogram demonstrates sterility, a very small risk of 
future pregnancy remains (around 1 in 2000) [22].

Most vasectomies can be performed in the clinician’s office, utilizing local anes-
thesia. Preoperative consultation should involve an examination of the scrotal con-
tents, including mobilization of vas, to identify whether a patient may require 
sedation during vasectomy. If the patient is unable to tolerate this examination while 
isolating the vas deferens, he may not be a good candidate for local anesthesia [24]. 
The most important points to be addressed at the preoperative visit are shown in 
Table 15.2.

 Techniques
There is a myriad of vasal isolation and occlusion techniques. Generally, prophylac-
tic antimicrobials are not indicated at the time of vasectomy unless the patient is at 
high risk for infection. Scrotal skin should be shaved, and the patient prepped with 
antimicrobial solution and draped in a standard sterile fashion. The procedure may 
be noticeably easier if the Dartos smooth muscle is relaxed, so using warm prepara-
tion solution and avoiding cold room temperatures may be beneficial [24].
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Table 15.2 The most important points to be addressed at the preoperative visit before vasectomy

Important points to be addressed at preoperative visit

   • Alternatives to vasectomy
   • Risk of infection or hematoma (1–2%)
   • Risk of chronic scrotal pain (1–3%)
   • Refrain from ejaculation for 1 week after the procedure
   • Vasectomy is considered permanent
   •  Vasectomy does not produce immediate sterility; another form of contraception is 

required after the procedure until vasectomy success is confirmed by semen analysis
   • Early vasectomy failure: risk of needing repeat vasectomy (<1%)
   •  Late vasectomy failure: after vasectomy success is confirmed by semen analysis, there is 

still a small chance of pregnancy (approximately 1 in 2000)

The target site for the vasectomy should be the straight portion of the vas defer-
ens using a scrotal approach. There is no clear advantage of using one midline inci-
sion rather than bilateral incisions, and this should be decided upon based on 
surgeon preference and comfort. The bilateral incision approach may decrease the 
chance of cutting the same vas. if a single scrotal incision is made, the surgeon 
should confirm that the bilateral vasa deferentia have been occluded.

Vasectomy is performed in two distinct steps: delivering and exposing the vas 
deferens out of the scrotum (vas isolation), and occluding the vas. The no-scalpel 
technique in comparison to the classic technique refers to vas isolation only and 
does not denote a method of vas occlusion. The no-scalpel technique has been found 
to have shorter operative times and to decrease the rate of hematomas, infections, 
and pain during the procedure. Today the standard of care is to perform a no-scalpel 
technique or a modified variation of it that remains minimally invasive. Once a loop 
of bare vas deferens is outside of the wound (regardless the isolation technique), it 
is then divided with scissors. The American and European guidelines agree that 
routine histologic examination of the vas deferens is not required [25, 26]. Therefore, 
a segment of the vas should not be routinely excised. If a segment of vas is excised, 
it should not exceed 1–2 cm in length [27].

In terms of achieving vasectomy success, the most important step comes after 
division of the vas and it is the vasal occlusion. There are several vasal occlusion 
techniques. They include intraluminal cautery of one or both ends, ligation with 
suture, occlusion with clips, fascial interposition, and any combination of these. 
Review of the literature reveals many studies examining each of these techniques, 
yet it is difficult to conclude which occlusion method is superior, owing to study 
flaws and lack of uniformity in terms of patient follow-up and measurement of suc-
cess. Intraluminal cautery, or mucosal cautery, is performed by applying thermal 
cautery or low-voltage electrical cautery with a needle tip within the lumen of the 
vas. Fascial interposition has become a commonly used technique, because when 
used with other methods of occlusion it decreases vasectomy failure rates. The goal 
is to separate the two newly divided ends of the vas to reduce the chance of recana-
lization [28]. Another commonly used method of vas occlusion is suture ligation or 
clip occlusion of the vas. Because of the higher rates of failure, ligation of the vas 
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without fascial interposition is not recommended. In an attempt to decrease the risk 
of post-vasectomy chronic pain, some have advocated using a variation of an open- 
ended vasectomy whereby the testicular end of the vas is left open, the abdominal 
end is occluded with mucosal cautery, and fascial interposition is then performed. 
Leaving the testicular end open is proposed to decrease back pressure on the epi-
didymis and decrease the risk of chronic pain, although this has not yet been proved 
in clinical studies. Finally, there is the Marie Stopes International technique, where 
the vas is not divided. Instead, occlusion of the vas occurs after cauterization of the 
outside of the vas, creating a full-thickness injury on one side and a partial thickness 
injury on the other [22].

The skin opening can be closed with suture or left open, depending on surgeon 
preference. Strictly speaking, to be called a no-scalpel vasectomy the skin is not 
sutured.

 Postoperative Care and Follow-Up
Typically, patients are recommended to apply intermittent ice applications to the 
scrotum for 8–12  h after the procedure to minimize swelling. Athletic support 
devices may be worn for scrotal support for 48 h after the surgery. Postoperative 
pain is a common concern of vasectomy patients. Paracetamol alone often provides 
adequate analgesia. Patients are usually instructed to avoid strenuous activity for 
1 week after the procedure. After vasectomy, alternative methods of contraception 
should be used for 12 weeks as patients are considered fertile until sterility is docu-
mented by post-vasectomy semen analysis [24].

Although no standard protocol for determining sterility exists, semen analysis 
generally is performed 2–3 months after vasectomy. The issue of azoospermia as a 
required endpoint is controversial. Many investigators advocate performing post-
vasectomy spermiogram after a minimum of 20 ejaculations. If the postoperative 
spermiogram demonstrates azoospermia, patients require no further testing and can 
be considered sterile. If it shows nonmotile sperm at this time, further testing on a 
monthly basis is required until azoospermia is documented. For men with persistent 
sperm concentrations >100,000/mL of ejaculate, serial semen analyses may be per-
formed until 6 months after vasectomy, at which time a repeat vasectomy should be 
offered [29].

 Complications
The frequency of complications of vasectomy is low, ranging from below 1% and 
up to 3%. Complications of vasectomy described in the literature include hematoma 
formation, infection, sterilization failure, sperm granulomas, short-term postopera-
tive pain (nodal pain, scrotal pain, and ejaculation pain), and chronic pain syndrome 
[30]. The long-term safety of vasectomy is mainly threatened by cardiovascular 
disease, testicular or prostate cancer, long-term loss of sexual function after the 
operation, and the formation of antisperm antibodies. All possible complications of 
vasectomy with their incidence rate are shown in Table 15.3. There is no increased 
risk with vasectomy and autoimmune disease, cardiovascular disease, prostate can-
cer and sexual dysfunction. But long-term observation is still needed to obtain more 
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Table 15.3 Possible vasectomy complications

Vasectomy complications Incidence rate
   • Infection and hematoma 1–2% in minimal invasive techniques, hematoma up 

to 20% with the classic technique
   •  Chronic scrotal pain/post- 

vasectomy pain syndrome
Usually 1–3%, up to 14% in some series

   • Early or late vasectomy failure Usually <1%
   • Sperm granulomas Up to 40%
   • Antisperm antibodies No increased risk after vasectomy
   • Sexual dysfunctiona No increased risk after vasectomy
   • Cardiovascular diseasea No increased risk after vasectomy
   •  Changes in reproductive 

hormonesa

No increased risk after vasectomy

   • Prostate and testicular cancera No increased risk after vasectomy
aThese possible complications of vasectomy are uncertain or proven wrong, but they are listed here 
because they can be found in the literature

evidence. Numerous reports have confirmed that vasectomy is a safe, reliable, and 
low-complication method for male birth control [31].

 Vasectomy Reversal
A small proportion of patients after vasectomy (3–6%) will undergo vasectomy 
reversal operation. Desire for fertility and relief from post-vasectomy pain syn-
drome are the most frequent reasons. For patients desiring fertility, their options 
include undergoing either a vasectomy reversal operation or in vitro fertilization 
with intracytoplasmic sperm injection (IVF/ICSI). Several factors should be consid-
ered by the couple when choosing between these two options, such as time to preg-
nancy, number of desired children, time commitment, cost, and maternal age. 
Vasectomy reversal is typically more cost-effective and is the favored approach for 
patients desiring multiple pregnancies with unimpaired female partner fertility. 
Sperm extraction and cryopreservation at the time of vasectomy reversal should be 
discussed preoperatively. It should be offered as an option for patients who want to 
avoid a future sperm extraction in the event of persistent oligospermia or azoosper-
mia following reversal [32].

Vasectomy reversal is accomplished by one of two techniques: vasovasostomy 
(VV) or vasoepididymostomy (VE). After identifying the two occluded ends of vas 
deferens, the first step is to reverse the occlusion technique usually by removing the 
damaged/occluded end. The most important step before proceeding to re- 
anastomosis is the macroscopic and microscopic evaluation of the vasal fluid. The 
macro- and microscopic appearance of the vasal efflux will inform the surgeon if 
secondary epididymal obstruction has ensued. In that case a VE is required. As can 
be expected, the finding of motile sperm within the vas deferens eliminates the pos-
sibility of epididymal obstruction, with post-VV patency rates approaching 96% for 
some series. Macroscopic the presence of “toothpaste”-like fluid is a product of the 
vasal epithelium, and in the absence of sperm, necessitates VE. However, clear fluid 
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in large amounts after transection of the vas deferens generally indicate a patent 
epididymis, even in the absence of sperm [33].

The vasectomy reversal operation should be performed in experience high- 
volume centers. The vasovasostomy or vasoepididymostomy anastomosis is usually 
performed using a surgical microscope and 9-0 Nylon sutures (8-0 to 10-0) [34]. 
Recently some case series reported the efficacy of robotic assisted vasectomy rever-
sal procedures with high success rates [35]. The complications rate is low. Return of 
sperm to the ejaculate occurred between a mean range of 1.7–4.3 months for VV 
and up to 6.6 months for VE. Late failures, defined as a return to seminal azoosper-
mia, happened in up to 12% and 50% for VV and VE, respectively [36].
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16Male Hypogonadism

Z. Kopa, F. St. Laurent, and N. Szücs

Abstract

In this chapter, the reader will get acquainted with the andrological importance, 
clinical features, diagnosis and treatment of Male hypogonadism. Primary-, sec-
ondary- and Late-onset hypogonadism are discussed in the aspect of andrology, 
sexual health and fertility.

 Testosterone

 Testosterone in the Male Development

The male embryo is already determined genetically by the time of fertilization, the 
SRY (Sex-determining region on Y chromosome) gene will stimulate testicular- and 
suppress ovarian development, by activation of downstream genes including SOX9 
and steroidogenesis factor 1 (SF1), which lead to the differentiation of primordial 
germ cells into Sertoli and Leydig cells [1, 2]. At the seventh week of gestation, 
foetal Testosterone (T) levels will start to rise and will peak at week 12–18 of gesta-
tion, then rapidly decline. This T peak is essential for the development of male 
external genitalia. The second peak of T occurs in the second to third month after 
birth (mini-puberty) due to the activation of the Hypothalamo-Pituitary-Testicular 
Axis (HPTA). The activation HPTA will lead to high gonadotropin and sex steroid 
levels, which then decline to prepubertal levels by 6–9 months of age [3]. This T rise 
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is responsible for the development of Ad spermatogonia, masculine sexual behav-
iour and penile growth. The third rise of T occurs at puberty (approximately 
12–17  years of age), when the release of hypothalamic GnRH (Gonadotropin- 
releasing hormone) leads to the stimulation of sex-steroid synthesis and spermato-
genesis due to LH (Luteinizing hormone) and FSH (Follicle stimulating hormone). 
In men, LH stimulates the secretion of testosterone from Leydig cells and FSH 
stimulates spermatogenesis and tubular growth. In a normally functioning HPT 
axis, the arcuate nucleus of the hypothalamus generates a pulsating release of 
gonadotropin-releasing hormone (GnRH) into the hypothalamic-pituitary portal 
system [4]. This results in the secretion of FSH and LH. In turn, these gonadal hor-
mones decrease FSH and LH production, resulting in a negative feedback loop. 
FSH also stimulates the release of inhibin B from Sertoli cells, as such, both FSH 
and inhibin B are markers of spermatogenesis and Sertoli cell functions. FSH levels 
correlate with the number of spermatogonia, while low inhibin B levels indicate a 
stronger correlation with spermatogenic damage [5, 6]. FSH levels may be in the 
normal range when the number of spermatogonia is adequate, but there is a com-
plete blockage of the spermatocyte or spermatid. Leydig cell function can be 
deduced from  testosterone and  insulin-like factor 3  levels (INSL3). INSL3 is 
secreted by both foetal and fully differentiated Leydig cells. Prepubertal immature 
Leydig cells and transformed cells only weakly express INSL3. As a result, INSL3 
is thought to be more sensitive than testosterone in determining Leydig cell func-
tion. Please note, that not only the actions of T are responsible for the pubertal 
development but also its active metabolites dihydrotestosterone (DHT) and estra-
diol, metabolized by the target tissues [7].

Testosterone and its active form, DHT is responsible for a wide range of male 
characteristics and functions. DHT is linked to the development of the urogenital 
tract, genital skin, hair follicles, and liver. Furthermore, it is  responsible for the 
masculine development of the external genitalia, the growth of the prostate gland 
and the penis, pubertal changes, darkening and folding of the scrotum, growth of 
pubic hair, and increase muscle mass. DHT is associated with acnes in the skin due 
to the  activation of the sebaceous glands. Actions of T include the stimulation 
of Sertoli cells (spermatogenesis), increasing very low and low lipoprotein levels 
while decreasing high density lipoproteins, promoting the deposition of abdominal 
adipose tissue, increasing erythropoiesis, deepening the voice, stimulating  bone 
growth, and it also has anabolic effects on the muscles resulting in a male physique. 
Male behaviour, emotional stability and sexual drive are also T linked [8].

 Testosterone in Adulthood

T exhibits diurnal fluctuations in cyclic rises and falls during the day, higher morn-
ing levels can be measured, peaking between 05.30 and 08.00 (assuming an 8 hour- 
long sleep at night) and it falls over the next 12 hours, resulting in lower levels in the 
evening. Unfortunately, these high human T levels do not stay  constant forever, 
several studies have shown that in men over the age of 35 there is an age related 
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decline. The European Male Aging study showed that men in the age group 
of 40–70 years had a serum total T declined of 0.4% per year, bear in mind that 
obesity and lifestyle factors influenced this decline of T [9].

 Hypogonadism

Hypogonadism is a condition with low or total absence of androgen secretion due to 
impaired physiologic functioning of the testicles. The signs and symptoms present-
ing will be those linked to a lacking or low circulating T levels, and can affect all 
previously listed testosterone-dependent characteristics and functions, according to 
the onset of the dysfunction.

Developmental abnormalities, phenotypic alterations of the male body, loss of 
muscle mass, virilisation defects, and absence of sexual maturation, altered second-
ary male sexual characteristics can be observed. Altered erythropoiesis (mild anae-
mia), decreased bone density, increased BMI (Body Mass Index), poor concentration 
and memory, fatigue, decreased motivation and energy, diminished performance, 
sleep disturbances, hot flushes and depression are all common signs of male hypo-
gonadism. Spermatogenic failure, male infertility is also a highly important conse-
quence of the hypogonadal state. Sexual symptoms, the loss of libido, erectile 
dysfunction and delayed ejaculation are also characteristic of the condition. Type 2 
diabetes mellitus, metabolic syndrome (MS), chronic obstructive lung disease 
(COPD), obstructive sleep apnoea syndrome (OSAS), renal failure, osteoporosis are 
conditions commonly associated with low testosterone levels. All of the above symp-
toms will result in a significant reduction of the quality of life. Moreover, several 
studies proved, that hypogonadal males will have a shorter life span and will 
develop more comorbidities [10].

The origin of hypogonadism might be due to damages or defects on one of three 
levels: Testicular (primary), or Hypothalamo-pituitary (secondary), and a special 
form is linked to the aging process (late-onset).

 Primary (Hypergonadotropic) Hypogonadism

Primary hypogonadism (PH) is more common than secondary, it  results from a 
testicular failure, and can be classified as congenital or acquired. Maldescended or 
ectopic testicles, congenital anorchia, Klinefelter syndrome, disorders of sexual 
development (DSD), gonadal dysgenesis, 46,XX male syndrome, Noonan syn-
drome and LH receptor mutations are congenital forms. Most common acquired 
causes of PH are testicular cancer, orchitis, testicular injuries, chemo- and radio-
therapy, and acquired anorchia [11].

In PH the HPT axis is disrupted at the level of the testes, resulting in normal or 
low testosterone-, normal or elevated estradiol levels, elevated concentrations of sex-
hormone-binding-globulin (SHBG) and increased FSH and LH levels. SHBG binds 
free testosterone, resulting in a further decrease in free testosterone levels. FSH 
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levels correlate negatively with spermatogenesis; when spermatogonia are dimin-
ished or absent, FSH levels are generally elevated. Biochemically PH is character-
ized by low levels of T, as the total serum testosterone concentration is below the 
normal range: <12 nmol/L (350 ng/dL), with elevated gonadotropins (FSH and LH), 
accompanied by testosterone deficiency symptoms. In general, a testicular damage 
or malfunction caused Leydig- and/or Sertoli cell dysfunction will lead to a decreased 
or absent T production, where as a consequence of the lack of the negative feedback 
inhibition in the hypothalamus and pituitary gland elevated levels of GnRH, FSH and 
LH will arise. Impaired spermatogenesis is also a consequence, as these hormones 
will no longer exert their physiological function on the testicular cells.

 Diagnosis
The diagnosis of primary hypogonadism is based on the presence of the symptoms 
of low or absent T, AND the biochemical evaluation of hypogonadism. Physical 
examination focuses on phenotype, secondary sexual characteristics, gynecomastia, 
testicular volume, testis consistency, and penile length. The clinical onset of puber-
tal changes can be followed using the “Tanner stages”, which assess the secondary 
sexual characteristics in terms of genital and pubic hair changes [12]. Scrotal ultra-
sound is recommended, as it yields  more information about testicular structure. 
Low tT (total Testosterone) levels mean values below the optimal range: <12 nmol/L 
(350 ng/dL). SHBG and calculated free testosterone level can add relevant informa-
tion. The physician should take into account the diurnal fluctuations of T, with 
serum T peaking in the morning hours (08.00) and declining towards the evening 
(20.00) [13]. Elevated gonadotropins FSH over 6.9 IU/L, and LH over 8.0 IU/L are 
classical alterations. Laboratory measurement of prolactin levels is also recom-
mended. In case of fertility issues, Inhibin B can provide more relevant information. 
For men of reproductive ages, semen analysis is essential for fertility evaluation [14].

 Treatment
Hormone replacement (Testosterone Replacement Therapy—TRT) is the standard 
treatment for Hypergonadotropic hypogonadism. Lifelong testosterone supplemen-
tation is usually initiated when the patient’s testosterone levels fall below the normal 
range and these laboratory findings are accompanied by the symptoms and features 
of hypogonadism. The treatment guidelines include oral testosterone undecanoate 
capsules, subdermal implants, pellets, transdermal gels or intramuscular testoster-
one ester preparations. The oral forms are eliminated through the liver, thus even 
larger doses might not be sufficient to reach normal levels of T, thus the desired 
effects, therefore, their use has recently decreased. Transdermal preparations should 
be rubbed into the skin early in the morning, the dose can be personally tailored, 
adjusted to individual needs. Gels are generally well tolerated, caution is needed to 
avoid the transfer of the gel onto another person. Parenteral injections (i.m.) have a 
long-term and consistent effect with mostly good compliance  from the patient. 
Regular follow-up is needed, prostate-specific antigen (PSA), haemoglobin, haema-
tocrit and liver functions should be controlled.

Testosterone supplementation clearly improves quality  of life, it  has been 
shown  to increase libido, erectile function, body hair, and  it reduces fatigue and 
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irritability. It also  improves symptomps of depression, social maladjustment, and 
intellectual and neuro-motor functions. Bone mineral density and erythropoiesis are 
also positively affected, as well as cardiovascular health, improving angina thresh-
old and lowering vascular reactivity in hypogonadal men. Although, Testosterone 
substitution does correct most of the symptoms of androgen deficiency, but it has a 
clear negative effect on fertility.

Improving the chances for fathering a child in PH, endocrine interventions focus 
on improving testosterone without the use of TRT. Therapeutic protocol for hypo-
gonadism using gonadotropins, selective estrogenic receptor modulators (SERMS), 
and aromatase inhibitors seeks to increase intratesticular testosterone levels and 
improve quality and quantity of sperm. Gonadotropins, such as human chorionic 
gonadotropin (hCG) or human menopausal gonadotropin (hMG), act by mimicking 
LH and FSH, respectively. These then stimulate Sertoli cells and increase intra- 
testicular testosterone levels. SERMS function by blocking the negative feedback 
mechanism of testosterone on the HPA axis, decreasing their sensitivity to testoster-
one and increasing endogenous FSH and LH levels. Aromatase inhibitors block the 
conversion of androgens to estradiol, decreasing the level of circulating estrogens 
and re-equilibrating the testosterone/estrogen balance. The use of these pharmaceu-
tical agents changes the intratesticular environment and supports remaining sper-
matogenic foci found in the testis of patients with Klinefelter syndrome (KS).

In the case of non-obstructive azoospermia (NOA), these therapies are usually 
initiated 3 months prior to surgical interventions. These therapies are not found to 
be beneficial in improving sperm retrieval rates (SRR) in normal karyotype NOA 
men. NOA patients can have residual foci of spermatogenesis (approx. 50% of the 
cases); so spermatozoa can be found in the testicular tissue. These foci of spermato-
genesis can be found and sperm cells can be retrieved via surgical sperm retrieval 
techniques with a convenient safety profile: conventional or multifocal, random tes-
ticular sperm extraction (TESE) or microsurgical dissection (mTESE) and used for 
assisted reproduction, intracytoplasmic sperm injection (ICSI) treatments [15, 16].

 Congenital Forms

Congenital Anorchia
It is a rare condition, testicles temporarily begin their development in utero, but a 
disruption of blood supply (intrauterine infections or testicular torsion) may lead to 
the atrophy of the testicles. Postnatally testes cannot be found neither via imaging 
nor with laparoscopy and the hCG evoked T rise is absent. Puberty will not  be 
achieved and the phenotype becomes eunuchoid. After the expected time of puberty, 
testosterone replacement therapy is recommended, in case of intersex external geni-
talia, corrective plastic surgery is possible. Infertility cannot be treated.

Cryptorchidism
Cryptorchidism literally means hidden or obscure testis, it is the failure of the testicu-
lar descent into the scrotum; a congenital abnormality affecting about 1–3% of term 
infants, but more frequent in preterm boys (30–45%). The testes may descend into 
the scrotum in 75% of full-term neonates and in 90% of premature new-born boys by 
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the age of 1  year. The explanation can be the LH and FSH rise during the mini 
puberty. The diagnosis based on palpation and imaging techniques (ultrasonography 
and MRI) is insufficient, as non-palpable testicles cannot be accurately detected, so 
most recently laparoscopic surgery is recommended in the diagnosis and immediate 
treatment of non-palpable undescended testicles. Endocrinological and genetic 
examinations are required in cases of bilateral testicular maldescent. Anorchia can be 
diagnosed in cases of non-palpable testicles, when hCG evoked T response (hCG 
test) is lacking at postnatal ages of over 3 months. Inhibin B and AMH tests are use-
ful tools in the diagnosis of bilateral agenesia of the testes [17, 18].

Cryptorchidism poses a higher risk for infertility, 10% of infertile males have a 
history of testicular maldescent, azoospermia occurs in 13% and 89% in men with 
unilateral and bilateral cryptorchidism, respectively. The risk for testicular cancer is 
35–48 fold higher in cryptorchid patients, 10% of testicular cancer patients have a 
history of testicular maldescent. In adult patients there is a higher risk reported for 
testicular torsion [19].

It has been shown that the longer the  time the testes spend  undescended, the 
higher the degree of damage to germinal cells and Leydig cells [20]. Treatment 
should be initiated  at the age of 6  months and is recommended to be  completed 
by  the age of 12  months. Hormonal treatment (testosterone, hCG, GnRH, hMG, 
hCG + FSH) has lower success rate (19–25%) and has recently become controversial 
[21]. Surgical corrections with orchiopexy or laparoscopic surgery have a higher suc-
cess rates (90%), recently it has become the first line treatment modality. Despite 
the  surgical treatment the risk for infertility still  remains a question. Infertility 
amongst surgically treated patients was reported to be 54% in bilateral- and 9% in 
unilateral cases, 35% of early orchiopexy-treated patients  were also found to be 
infertile. Malignancy risk was reported in several studies not be influenced by early 
orchiopexy, but a six fold increase was published in non-treated patient populations.

Noonan-Syndrome (Ullrich-Noonan Syndrome)
An autosomal dominant disorder associated with varying degrees of testicular 
hypogonadism and often uni- or bilateral cryptorchidism. It can occur in either 
sexes with an incidence of 1 in 1000–2500 new-borns. Noonan syndrome is associ-
ated with characteristic somatic stigmas, such as low stature, webbed neck (pte-
rygium colli), cardiac malformations (atrial septal defects, hypertrophic 
cardiomyopathy, pulmonary stenosis), learning difficulties and coagulation disor-
ders of varying severity. Testosterone replacement is usually required from puberty.

Androgen Insensitivity Syndrome
Androgen-insensitivity (AIS) is a result of a loss-of-function mutation of the andro-
gen receptor encoding gene in persons with a karyotype of 46,XY. It is character-
ized by functioning testicles and sustained testosterone production. The clinical 
presentation greatly varies according to the severity of androgen resistance. In case 
of complete androgen resistance (CAIS) a female phenotype is observed, in moder-
ate forms, partial androgen resistance (PAIS) ambiguous genitalia are present, and 
in mild cases, partial resistance (MAIS) leads to a male phenotype with varying 
degrees of hypogonadism or solely infertility.
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Klinefelter Syndrome (KS)
The majority of KS patients (80–90%) have a 47,XXY karyotype, the remaining 
patients have a higher-grade aneuploidy (48,XXXY, 49,XXXXY), or possess frag-
ments of supranumeral X chromosomes, or mosaicism (46,XY/47,XXY). The true 
number of mosaic KS patients may be under-identified as chromosomal mosaicism 
can be tissue-specific to the testes, with a normal karyotype in peripheral lympho-
cytes. Some mosaic KS men have less severe forms of infertility and can present 
with oligozoospermia [22].

The exact mechanism of androgen deficiency in KS is largely unknown, there is 
thought to be a correlation between the androgen receptor CAG repeat length and 
the variability in KS patient phenotype. An androgen receptor polymorphic trinu-
cleotide repeat (three DNA building blocks (cytosine, adenine, and guanine) appear 
multiple times in a row—CAGn) located on the X-chromosome is in correlation 
with the phenotypic differences seen in KS. Normally, these repeats are 9 to 37 tri-
nucleotides long, and the polyglutamine repeat length is correlated with physiologi-
cal androgen effects [23].

Klinefelter’s syndrome presents as a constellation of endocrine, metabolic, neu-
rologic and psychosocial symptoms that vary in degree, and is also associated with 
a wide range of comorbidities.

The ‘prototypic’ features of KS include tall stature, gynecomastia, small but firm 
testicles, Hypergonadotropic hypogonadism, sub/infertility. Presenting symptoms 
of androgen deficiency in KS are largely age-dependent and range from severe signs 
of hypogonadism, such as testicular hypotrophy, infertility, decreased libido, erec-
tile dysfunction, increased stature, reduced male-pattern body and facial hair, 
eunuchoid body habitus and gynecomastia, to the normally virilised male pheno-
type. Hormonal changes are especially age related. Prepubescent patients have nor-
mal plasma gonadotropin levels and a normal response to GnRH. Several studies 
showed that serum levels of FSH, LH, Testosterone, Inhibin B and AMH levels can 
be normal in prepubertal boys. During puberty, there is an increased concentration 
of plasma gonadotropin levels and an exaggerated response to GnRH. In pubertal 
patients, FSH and LH are elevated, a clear negative correlation can be seen between 
age and gonadotropins (FSH and LH). These observations are pivotal in the infertil-
ity treatment of KS patients. Regarding Leydig cell function, INSL3 plasma con-
centrations in prepubescent KS patients show no significant difference when 
compared  to healthy boys, however, during mid-puberty, INSL3 levels  decrease 
despite high levels of LH. By adulthood, INSL3 levels in KS patients are well below 
normal. Testosterone levels are normal or subnormal until puberty when, relative to 
the surge in normal males, they are substantially reduced. Testosterone levels are 
below normal in 65–85% of adult KS patients, but some patients may show concen-
trations within the normal range [24, 25].

Testicular hypotrophy in KS begins during early foetal life and progresses with 
age. Testicular degeneration has been observed in 47,XXY foetuses at gestational 
ages of 18–22 weeks. Histological changes include a decrease in the number of 
germ cells and a proportional increase in tubules devoid of germ cells. In prepuber-
tal patients, testicular degeneration is already evident and shows accelerated degen-
eration during puberty. The regression of Sertoli cell function is supported by the 
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observed decrease in inhibin B serum concentrations after early puberty. With age, 
KS presents histologically with abnormal seminiferous tubules that have extensive 
fibrosis and are entirely hyalinised. An absence of spermatogenesis, and interstitial 
hyperplastic Leydig cell nodules can be observed. Physically, testicular hypotrophy 
manifests as small, but firm testes [26].

The wide variety of phenotypes makes the clinical recognition of KS difficult 
and is still often diagnosed only upon treatment for infertility or endocrine function 
abnormalities later in life. It is estimated that as few as 25% of all males carrying the 
47,XXY genotype are ever diagnosed. A phenotypic clinical presentation and higher 
physician awareness can lead to earlier suspected diagnosis. Testicular biopsy 
showing Leydig-cell hyperplasia and seminiferous tubule fibrosis is diagnostic after 
puberty. Definitive diagnosis is made by karyotype analysis.

Hormone replacement (Testosterone Replacement Therapy—TRT) is the stan-
dard treatment also for KS. Lifelong testosterone supplementation is usually initi-
ated  when the patient’s testosterone levels fall below the normal range, which 
generally occurs in the middle of the third decade of life, however, TRT should be 
started as early as possible to avoid symptoms and features of hypogonadism. Early 
diagnosis and treatment of KS can profoundly improve the patient’s quality of life 
and lower the risk for many of the comorbidities associated with the syndrome.

The age for the initiation of testosterone supplementation is frequently debated. 
Early observations showed that KS boys started on testosterone from early puberty 
were better adjusted and had improved cognitive abilities. Recent studies show that 
supplementation as early as infancy, also has an effect. Despite such evidence, there is 
still disagreement if testosterone therapy should be clinically indicated in the absence 
of Hypergonadotropic hypogonadism, as in KS infants and boys prior to puberty.

Since KS was first described, testosterone substitution has been the standard of 
treatment, despite there having been no controlled clinical studies aimed at deter-
mining appropriate dosing or optimal route of treatment. During the last decades, 
there have been more controlled studies and it is becoming acutely apparent that, 
although the positive effect of testosterone supplementation on the androgen defi-
ciency aspect of KS is known, KS is associated with a variety of other social and 
health-related challenges that require more than what testosterone substitution can 
provide the patients with [27].

Regarding fertility aspects, KS is the most common genetic aetiology of infertil-
ity seen in 11% of azoospermic men. 47,XXY men are usually azoospermic (non- 
obstructive azoospermia) while mosaic XXY/XY men show varying rates of 
spermatogenesis from oligozoospermia to normozoospermia. Progressively degen-
erating testicular function ultimately leads to tubular atrophy, maturation arrest, 
fibrosis or hyalinization. In addition, KS is commonly associated with cryptorchi-
dism resulting in further augmentation of testicular deficit [28].

Aromatase inhibitors are recommended for endocrinological treatment of KS 
patients with low tT levels. They block the conversion of androgens to estradiol, and 
improve testosterone levels. The use of these pharmaceutical agents changes the 
intratesticular environment and supports remaining spermatogenic foci found in the 
testis of KS patients. Most commonly, they are initiated 3 months prior to surgical 
interventions. KS patients generally start showing signs of hypergonadotropic 
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hypogonadism at younger ages, thus requiring life-long androgen replacement ther-
apy. Though this treatment does help with the various symptoms of hypogonadism 
and can lower the risk of developing significant comorbidities, the excess of exog-
enous androgens further suppresses remaining testicular functions and spermato-
genesis. In adolescent KS patients aged 20  years  or below, 70% had sperm in 
the ejaculated semen samples. It is therefore important to investigate the ability and 
willingness of the patient to provide sperm or testicular sperm for cryopreservation 
prior to the initiation of testosterone substitution. In the case of azoospermia surgi-
cal sperm retrieval and cryopreservation is the method of choice. Successful sperm 
retrieval is defined as the retrieval of an adequate number and quality of sperm for 
the use in subsequent ICSI. Conventional TESE and mTESE frequently show simi-
lar SRR and a younger patient age at the time of TESE is associated with more posi-
tive SRR, though thresholds have yet to be determined [29]. BMI was recently 
found to be significantly associated with SRR.  The significance of the effect of 
serum testosterone level on SRR has been inconsistent, though higher levels have 
been found to be associated with positive SRR.  The European Association of 
Urology (EAU) reports SRR in KS men to be 50%. However, infertility literature 
reporting SRRs in KS men continues to show inconsistency in the data. In the US, 
SRR in a population of KS men was reported as 72% in 2005 by Schiff et al. and 
66% in 2009 by Schlegel et al. Multinational meta-analysis from Plotton et al. in 
2014 and Corona et al. in 2017 report SRRs of approximately 50%. These rates are 
similar to the SRRs found in men with NOA not associated with chromosomal 
abnormalities [30–35]. Most recently however, several studies ran in Europe, Iran, 
Turkey and the UK have demonstrated significantly lower SRR varying between 
20% and 35%. The cause of these lower retrieval rates has not been determined; 
however, demographics, real-life settings, and pharmacological stimulation have 
been considered as confounding factors attributing to lower reported SRR [36, 37].

Although this allows for the possibility of previously infertile KS men to become 
biological parents, KS patients are still found to have a lower quality of life com-
pared to the general population. The most frequently cited causes of dissatisfaction 
are infertility and psychological challenges. There are still no universally imple-
mented guidelines for KS treatment and it is critical that attention continues to be 
paid to the clinical outcome of testosterone substitution, optimizing treatment regi-
mens and implementing comprehensive KS care [20, 38].

The 46,XX Males
It is the translocation of the SRY gene onto the X chromosome (or onto one of the 
autosomes), which is rare, occurring in 1 out of every 20,000 male new-borns with 
a varying degree of HG. Patients are short in stature, hypospadias is often observed 
and testosterone replacement may be necessary, but infertility is definitive [2].

 Acquired Forms

Surgical Castration
This bilateral testicular dysfunction is caused by the loss of the testicles due to an 
accident, severe infection, torsion  or surgical removal (testicular tumor). In 
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long- term aspects, hypogonadism can be treated with testosterone replacement, but 
not infertility.

In the case of an accident or disease affecting both testicles, semen can be stored 
or sperm can still be surgically retrieved. Cryopreservation is strongly recom-
mended for fertility preservation.

Infections
Viral mumps orchitis is the infection irreversibly affecting testicular function. It 
occurs more commonly in adults and in 80% of cases, only one testicle is affected. 
In children, mumps usually resolves without a trace, but if it occurs after puberty, it 
can damage seminiferous tubules. Testicular pain, scrotal swelling and fever are the 
leading symptoms, in adulthood testicular atrophy and abnormal semen analysis 
can be seen, mostly in bilateral cases. Today the incidence of mumps orchitis has 
decreased due to the compulsory vaccination protocol [39, 40].

Chemo and Radiotherapy
Chemotherapy has gonadotoxic effects, due to targeting rapidly proliferating cells. The 
severity of the harmful effect depends on the type of the agent, dosage and effect’s loca-
tion. Spermatogenic defect and disruption, moreover hyalinisation and fibrosis can be 
the consequence of drugs crossing the blood-testis barrier. Chemotherapy with alkylat-
ing agents are the most harmful in terms of spermatogenesis and hormonal balance. 
Leydig cells have a lower turnover and are therefore more resistant, but a dose-depen-
dent Leydig cell dysfunction after chemotherapy is proven.

Radiotherapy affects testicular function depending on the gonadal dosage and deliv-
ery method. Irreversible damage occurs to spermatogenesis at 4 Gy dose. The more 
resistant Leydig cells can withstand a dose of up to 30 Gy. Recovery of spermatogen-
esis may start as late as 9 years post treatment, more accurate and gonad- protective 
deliveries allow for earlier recoveries, with doses of up to 1 Gy, recovery may start 
between 9–18 months, with 2–3 Gy, after 30 months and with 4 Gy, after 5 years if it 
even occurs. Irradiation causes sperm functional alteration in the form of increased 
sperm DNA fragmentation, which may continue for up to 2 years after treatment.

Combination of radio- and chemotherapy is more harmful than either treat-
ment alone.

Hypogonadisms Associated with Systemic Diseases
Consecutive, i.e., Hypergonadotropic hypogonadisms associated with systemic dis-
eases are a very heterogeneous entity in which primary testicular damage is domi-
nant. In hemochromatosis, iron is deposited in the testes and in 1/3 of the patients it 
can lead to a varying degree of hypogonadism. The pituitary gland may also be 
affected, if so, hypogonadotropic hypogonadism develops. Excessive alcohol con-
sumption decreases testosterone production by causing toxin-mediated hepatic cir-
rhosis and also, by the accumulation of SHBG, binding more free testosterone 
leading to hypogonadism. The inflammatory bowel disease—Crohn’s disease itself, 
leads to primary hypogonadism by damaging the testicle, but also, sulphasalazin 
used in its treatment results in reversible germ cell damage. In case of severe chronic 
renal insufficiency a varying degree of hypogonadism can also be observed.
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 Secondary (Hypogonadotropic) Hypogonadism

Secondary hypogonadism is caused by hypothalamic or pituitary malfunctions, 
therefore gonadotropin  levels are low, which result in the lack of stimulation of 
Leydig and Sertoli cells in the testes, resulting in a low or completely absent testos-
terone production and the lack of spermatogenesis (hypogonadotropic hypogonad-
ism). Hypothalamic or pituitary damages can be classified as congenital or acquired. 
Amongst  conditions of congenital origin,  Kallmann syndrome has the highest 
impact, but Leptin receptor mutations, Prader-Willi syndrome and idiopathic iso-
lated gonadotropin deficiencies should  also be mentioned. Hyperprolactinaemia, 
drug induced gonadotropin suppression, diabetes mellitus and anabolic steroid use 
are acquired suppressive factors, whereas tumors, cysts, infiltrative diseases, infec-
tions, traumas and iatrogenic factors can be mentioned as other acquired causes that 
damage gonadotropic cells [41, 42].

 Diagnosis
Biochemically, since GnRH cannot be measured, LH, FSH, testosterone serum con-
centration and calculated free testosterone are used instead for the diagnosis, with diag-
nostic criteria being: LH < 1.7 IU/L, FSH < 2.0 IU/L, and tT < 12.0 nmol/L (350 ng/
dL). In secondary hypogonadism the measurement of prolactin levels is essential, since 
hyperprolactinaemia is one of the most common acquired causes of the disease. In 
secondary hypogonadism, pituitary imaging (MRI) is highly recommended to exclude 
pituitary and/or hypothalamic tumors or infiltrative diseases, especially when panhypo-
pituitarism, persistent hyperprolactinemia, symptoms or signs of a tumor’s mass effect, 
such as headache, visual impairment, or visual field defect, are present.

 Treatment
In prepubertal and adolescent boys the aim of the treatment is to induce puberty and 
the development of the secondary sexual characteristics. In adults, the therapy 
should focus on maintaining normal sexual hormone levels, returning serum testos-
terone levels into the physiological range, improving the symptoms of hypogonad-
ism, and avoiding secondary male characteristics. TRT usually means a life-long 
hormone replacement treatment. In the case of appropriate treatment and follow-up, 
secondary hypogonadism is not associated with decreased life expectancy, but can 
be accompanied by osteopenia or osteoporosis.

Testosterone replacement therapy was already discussed in the Primary hypogo-
nadism chapter.

Fertility can be restored through the use of GnRH or gonadotropins, depending 
on the level of defect (hypothalamic or pituitary). GnRH can be given, if the pitu-
itary gland is functioning normally. GnRH is usually given episodically by a pump 
mimicking its physiological release [43].

Gonadotropins can be given both to patients having dysfunctions in the hypo-
thalamus or in the pituitary. For gonadotropin replacement, human chorionic gonad-
otropin (hCG) is usually given instead of LH. hMG (human menopausal 
gonadotropin) can also be used, it consists of both FSH and LH at a ratio of 1:1 and 
thus has the biological properties of both gonadotropins [44, 45].
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The use of gonadotropin therapy (hCG + hMG or recombinant FSH) for fertil-
ity issues is the recommended way of treatment [46].

 Hyperprolactinaemia
Causes of hyperprolactinemia include prolactin secreting tumors (prolactinomas) 
and medications, like phenothiazine and tricyclic antidepressants.

Hyperprolactinemia  leads to the inhibition of GnRH secretion from the hypo-
thalamus and subsequently, a decrease of FSH and LH, which in turn leads to a 
drop in T levels and alteration of spermatogenesis.

 Kallmann Syndrome
A rare form of congenital isolated GnRH deficiency (10 in 100,000 boys) character-
ized by low serum gonadotropin (FSH and LH) levels and by consequent signs of 
hypogonadism. The lack of sexual maturity and absence of secondary male charac-
teristics are accompanied by hyposmia or anosmia (decreased or absent smell) 
which is caused by failed migration of GnRH neurons from the olfactory placode 
into the hypothalamus during the embryonal stage of life.

Clinical, hormonal, genetic and imaging diagnostic work-up is required. Lack of 
puberty and hypogonadal features with hyposmia/anosmia can raise the suspicion. 
Typical features on the body observed are the absence of facial and pubic hair, small 
testicular volumes, shorter penile length, eunuchoid phenotype, long arms, decreased 
muscle mass and renal agenesis.

As a cause of this disease, more than 20 gene mutations have been detected. 
KAL1 was the first responsible gene associated with an X linked pattern of inheri-
tance. These mutations occur especially in men with unilateral renal agenesis and 
mirror movements-bimanual synkinesis. FGR1 (KAL2) mutations are inherited as 
autosomal dominant traits associated with midline facial abnormalities, dental 
agenesis and short metacarpals. Although in most of the cases radiographic appear-
ance of the hypothalamic-pituitary region is normal, MRI can be recommended to 
rule out any anatomical structural abnormalities (e.g., absence of olfactory 
structures).

Other forms of congenital isolated hypogonadotropic hypogonadism are also 
known without smell dysfunction. These congenital forms can be associated with 
mutations in the following genes: GNRH1, KISS1, KISS1R (GPR54), TAC3, 
TACR3, etc.

Therapy is the classical treatment recommended for secondary hypogonadism 
(TRT), in terms of  fertility  aspects, the above listed management strategy 
(hCG + gonadotropins) should be followed. At present, no treatment is available for 
the lack of smell and mirror-movements of the hands.

 Anabolic Steroid Use
Androgenic-steroid use leads to hypogonadotropic hypogonadism, through the neg-
ative feedback loop of the hypothalamus and pituitary gland. This leads to the sup-
pression of GnRH and a  subsequent decrease of LH and FSH, resulting in 
the  termination of endogenous testosterone synthesis and sperm production. The 
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chronic use of exogenous androgens leads to decreased testicular volume, later in 
time, to testicular atrophy, decreased spermatogenesis and infertility. Once exoge-
nous androgens are discontinued, symptoms of hypogonadism also arise. Other 
common side effects are gynecomastia, sexual dysfunction and polycythaemia. The 
prevalence of hypogonadism due to exogenous androgen use is not known, but 
shows an increasing tendency. This finding raises the importance of obtaining a 
detailed drug history, before prescribing testosterone to men with apparent 
hypogonadism.

 Late-Onset Hypogonadism

Serum testosterone levels decrease with age. As they reach the subnormal levels, 
late-onset hypogonadism (LOH) occurs. LOH affects one in four men in the 65-year- 
old population, and its incidence has recently risen from 12% to 49% for the age 
group of 50–80 years old [5]. LOH is characterized by a co-occurrence of decreased 
testosterone levels and associated sexual, physical, and psychological symptoms. In 
the  majority of men with LOH, co-morbidities are present, metabolic syn-
drome being the most common amongst them.

Diagnosis is based on the symptoms and laboratory findings (lower testosterone 
levels). The most common symptoms of LOH are decreased sexual desire and activ-
ity, erectile dysfunction, lack of morning erections, impaired physical fitness, and 
mood swings. Testosterone has no age-related normal value. Based on a summary 
of the literature, the cut-off level for optimal total testosterone is 12.1  nmol/L 
(351.0 ng/dL) [47].

Appropriate examinations are needed to exclude other organic factors, and to 
evaluate all possible functional alterations caused by the low testosterone level.

The first and most important step in treating LOH is lifestyle change, in many 
cases, this is already an effective treatment. If treatment for underlying conditions 
and lifestyle changes are not sufficient, testosterone replacement therapy is required. 
In LOH the topical (gel) treatment seems to be the first choice, intermittent therapy 
is recommended with careful follow-up of the patients.

Over the past decade, the number of testosterone medications prescribed to 
middle- aged or older men has increased exponentially. In addition to the many 
beneficial effects, the risk of testosterone supplementation has sparked serious 
professional debates. Also, some retrospective and prospective randomized stud-
ies have suggested that testosterone supplementation increases the incidence of 
cardiovascular diseases. In 2014, the FDA (U.S. Food and Drug Administration) 
issued a safety warning about the possibility of potential cardiovascular side 
effects. Low serum levels of endogenous testosterone alone are associated with 
increased cardiovascular risks, and this association has been shown in several 
cohort studies. A substantial association between hypogonadism and cardiovascu-
lar mortality and mortality from other causes has also been demonstrated in mid-
dle-aged and aging men [48]. Regarding the link between hormone replacement 
and cardiovascular disease, the findings are contradictory: some retrospective 

16 Male Hypogonadism



302

studies based on a prescription database have shown an increased incidence of 
cardiovascular events in TRT, while other studies have found a neutral or benefi-
cial effect. Thus, the safe use of testosterone supplementation from a cardiovascu-
lar perspective is still under discussion. Regarding mortality, most studies have 
shown a protective effect of testosterone, although results have been reported 
where no such association has been found.
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17Sexually Transmitted Diseases (STDs)
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Abstract

The term “sexually transmitted infection” (STI) refers to a pathogen that causes 
infection through sexual contact, whereas the term “sexually transmitted dis-
ease” (STD) refers to a recognizable disease state that has developed from an 
infection. Physicians and other health care providers have a crucial role in pre-
venting and treating STIs.

Learning Objectives
• To define sexually transmitted diseases (STDs)
• To describe the etiopathogenesis of STDs
• To indicate the appropriate STDs diagnostic and therapeutic flow-chart
• To describe the characteristics of each type of infections and skin lesion

 Introduction

The term “sexually transmitted infection” (STI) refers to a pathogen that causes 
infection through sexual contact, whereas the term “sexually transmitted disease” 
(STD) refers to a recognizable disease state that has developed from an infection. 
Physicians and other health care providers have a crucial role in preventing and 
treating STIs.
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 Epidemiology

Prevention and control of STIs are based on the following five major strategies:

• Accurate risk assessment and education and counseling of persons at risk regard-
ing ways to avoid STIs through changes in sexual behaviors and use of recom-
mended prevention services

• Pre-exposure vaccination for vaccine-preventable STIs
• Identification of persons with an asymptomatic infection and persons with symp-

toms associated with an STI
• Effective diagnosis, treatment, counseling, and follow-up of persons who are 

infected with an STI
• Evaluation, treatment, and counseling of sex partners of persons who are infected 

with an STI.

 Primary Prevention

Pre-exposure vaccination represents the most effective way for preventing transmis-
sion of STIs as HPV, HBV, HAV and others. Using external condoms (known as male 
condoms) correctly is the best way to prevent HIV and other STIs, not only for occa-
sional intercourses but also to avoid relapsing and chronic re-infection due to partner 
undiagnosed and asymptomatic conditions. Although limited data, also internal con-
doms (known as female condoms) use is recommended, despite these are more costly 
than external ones. Cervical diaphragms has been demonstrated to protect against 
cervical infections (e.g., gonorrhoea, chlamydia and trichomoniasis). Unprotected 
intercourse exposes women to risks for STIs and unplanned pregnancy. Providers 
should offer counseling about the option of emergency contraception if pregnancy is 
not desired. Male circumcision reduces risk for HPV, HIV and certain STIs.

 Secondary Prevention

Viral STI’s may expose patients to risk of cancer if they are not screened and 
checked with accuracy. Great example is represented by cervix cancer related to 
HPV infection; in female patients this condition may be diagnosed with Pap-test in 
young women and HPV test in older ones.

 Bacterial Infections

 Syphilis

 Pathology
Syphilis is a systemic disease caused by a bacterial agent called Treponema 
Pallidum.
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Treponema Pallidum is a thin, tightly spiralized spirochaete with straight, 
pointed ends.

Traditional diagnostic tests are of little value because spirochaetes are too thin to 
visualize microscopically in Gram-stained specimens and do not grow in  vitro 
cultures.

In addition, spirochaetes are anaerobic and microaerobic and are extremely sen-
sitive to oxygen, in line with the finding that bacteria lack the genes for catalepsy or 
superoxide necessary for protection from oxygen toxicity.

 Epidemiology
Syphilis is a disease widespread throughout the world and represents the third sexu-
ally transmitted disease in the United States, after the infections with Chlamydia 
trachomatis and Neisseria Gonorrhoeae.

The incidence of this pathology decreased dramatically after the discovery of 
penicillin.

At present, an increase in incidence has been observed year after year since 2000.
This probably reflects the wrong condition that sexually transmitted diseases, 

including HIV, can be controlled with antibiotics. This leads individuals to consider 
unprotected sexual intercourse as low-risk events for contracting sexually transmit-
ted diseases.

In fact, for this reason, patients infected with syphilis presented an increased risk 
of acquiring an HIV infection when genital lesions are present.

Syphilis has man as its only known reservoir.
Treponema Pallidum is very labile and is unable to survive contact with disinfec-

tants or drying. For this reason, its diffusion by contact with objects (e.g., toilet 
tablet) is not possible.

In fact, the most common way of transmission is direct sexual contact, but it can 
be acquired by congenital infection or as a result of transfusion with infected blood.

Nevertheless, Syphilis is not very contagious.
The probability of contracting this infection following sexual intercourse with an 

infected subject is equal to 30%. Its contagiousness depends on the stage at which 
the disease occurs in the patient.

T. Pallidum is transmitted mainly during the early stages of the disease, that is, 
when many microorganisms are present on the newly formed lesions both on the 
skin and on the mucous membranes.

 Clinical Manifestations
This disease has been divided into stages on the basis of clinical findings: primary, 
secondary and tertiary syphilis.

Primary syphilis classically presents as a single painless ulcer or chancre at the 
site of infection but can also present with multiple, atypical, or painful lesions [1].

After a period ranging from 10 to 90 days, we have the onset of primary syphilis, 
characterized by syphiloma, the specific elementary lesion. Syphiloma is repre-
sented by an inflammatory nodule that derives from the immunocytic infiltration of 
the dermis and subcutaneous tissue and has the characteristic of being eroded in the 
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central part, from which a liquid rich in Treponemas leaks out, giving it a great 
contagiousness (Figs. 17.1 and 17.2).

Usually the syphiloma is a single lesion, but it is also possible to find more 
than one.

The syphiloma undergoes a spontaneous healing process through the action of 
cell-mediated immunity.

After a second incubation period of 3–6 weeks, secondary syphilis begins.
By this time, T. Pallidum gains access to lymphatic system arriving in few time 

to the blood, causing a true treponemic septicemia.
Treponema reaches virtually all organs but can survive only at the level of the 

skin. Specific pathological phenomena may virtually occur in each organ it can 
localize in: periostitis, meningoencephalitis, hepatitis, nephritis. All these phenom-
ena, however, are temporary and of little clinical relevance.

The interaction between Treponema and the cell-mediated response in the skin 
determines the clinical manifestation of secondary syphilis: the roseola (erythema-
tous syphiloderma) and papules (papular syphiloderma). These clinical manifesta-
tions last a few days, can recur within a few months and are increasingly attenuated 

Fig. 17.1 Penile mutiple 
Syphiloma; non-painful 
ulcers with indurated 
borders. (Lee V, Kinghorn 
G: Syphilis: an update, 
Clin Med 8:330–333, 
2008-https://clinicalgate.
com/syphilis- 3/)

Fig. 17.2 Penile mutiple 
Syphiloma; inflammatory, 
very contagious ulcers with 
fluids rich in bacteria 
(International Journal of 
Dermatology, Volume 55, 
Issue 7-https://
onlinelibrary.wiley.com/
journal/13654632)
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with each recurrence, until they disappear completely. From this moment, begins a 
long period of clinical silence of the disease: early latent syphilis and late latent 
syphilis.

In the first case, when the syphilis forms, the body is not yet able to produce 
antibodies in sufficient quantity to defend itself and we are not able, with the tests 
available, to serologically detect the presence of the disease.

These antibodies become quantitatively sufficient to be detected only after 
10 days from the appearance of the syphiloma.

From this moment onwards, antibodies become detectable. Initially, during the 
syphiloma phase, the antibody titer is low; it rises significantly during treponemic 
septicaemia and then falls again, to remain constant during early and late latent 
syphilis.

Tertiary syphilis can present with cardiac involvement (e.g., lieti aortitits) and 
lesions in centrale nervous system (CNS) as gummatous lesions, tabes dorsalis, and 
general paresis.

Latent infections are diagnosed by seriologic testing.
Latent syphilis acquired within the preceding year is referred to as early latent 

syphilis; all other cases of latent syphilis are classified as late latent syphilis or latent 
syphilis of unknown duration.

Treponema pallidum can cause infections to CNS, which can occur at any stage 
of syphilis and result in neurosyphilis.

Early neurologic clinical manifestations or syphilitic meningitis (e.g., cranial 
nerve dysfunction, meningitis, meningovascular syphilis, stroke, and acute altered 
mental status) are usually present within the first few months or years of infection.

Late neurologic manifestations (e.g., tabes dorsalis and general paresis) occur 
after a long period of time by primary infection as 10 to >30 years. Infection of the 
visual system (ocular syphilis) or auditory system (otosyphilis) can occur at any 
stage of syphilis but is commonly identified during the early stages and can present 
with or without additional CNS involvement.

Ocular syphilis often presents as panuveitis but can involve structures in both the 
anterior and posterior segment of the eye, including conjunctivitis, anterior uveitis, 
posterior interstitial keratitis, optic neuropathy, and retinal vasculitis. Ocular syphi-
lis can result in permanent vision loss.

Otosyphilis typically presents with cochleo-vestibular symptoms, including tin-
nitus, vertigo, and sensorineural hearing loss. Hearing loss can be unilateral or bilat-
eral, have a sudden onset, and progress rapidly. This condition can result in 
permanent hearing loss.

Darkfield examinations and molecular tests for detecting T.  Pallidum directly 
from lesion exudate or tissue are the definitive methods for diagnosing early syphi-
lis and congenital syphilis.

 Diagnosis
Although no T. pallidum direct-detection molecular NAATs are commercially avail-
able, certain laboratories provide locally developed and validated PCR tests for 
detecting T. pallidum DNA.
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A presumptive diagnosis of syphilis requires use of two laboratory serologic tests:

• Non Treponemal test (i.e., Venereal Disease Research Laboratory—VDRL—or 
rapid plasma reagin—RPR—test)

• Treponemal test (i.e., the T. Pallidum passive particle agglutination—TP-PA—
assay, various EIAs, chemiluminescence immunoassays—CIAs—and immu-
noblots, or rapid Treponemal assays.

Use of only one type of serologic test (Non Treponemal or Treponemal) is insuf-
ficient for diagnosis and can result in false-negative results among persons tested 
during primary syphilis and false-positive results among persons without syphilis or 
previously treated syphilis.

False-positive Non Treponemal test results can be associated with multiple medi-
cal conditions and factors unrelated to syphilis, including other infections (e.g., 
HIV), autoimmune conditions, vaccinations, injecting drug use, pregnancy, and 
older age.

Therefore, persons with a reactive Non treponemal test should always receive a 
Treponemal test to confirm the syphilis diagnosis.

Non treponemal test antibody titers might correlate with disease activity and are 
used for monitoring treatment response. Serum should be diluted to identify the 
highest titer, and results should be reported quantitatively. Sequential serologic 
tests for a patient should be performed using the same testing method (Veneral 
Disease Research Laboratory-VDRL or Rapid Plasmatic Reagent-RPR), prefera-
bly by the same laboratory. VDRL and RPR are equally valid assays; however, 
quantitative results from the two tests cannot be compared directly with each other 
because the methods are different, and RPR titers frequently are slightly higher 
than VDRL titers.

Atypical non-treponemal serologic test results (e.g., unusually high, unusually 
low, or fluctuating titers) might occur regardless of HIV status. When serologic tests 
do not correspond with clinical findings indicative of primary, secondary, or latent 
syphilis, presumptive treatment is recommended for persons with risk factors for 
syphilis, and use of other tests (e.g., biopsy for histology and immunostaining and 
PCR of lesion) should be considered.

For the majority of persons with HIV infection, serologic tests are accurate and 
reliable for diagnosing syphilis and evaluating response to treatment.

 Treatment and Prevention
Penicillin G, administered parenterally, is the preferred drug for treating patients in 
all stages of syphilis. The preparation used (i.e., benzathine, aqueous procaine, or 
aqueous crystalline), dosage, and length of treatment depend on the stage and clini-
cal manifestations of the disease (Table 17.1).

Available data demonstrate that use of additional doses of benzathine penicillin 
G, amoxicillin, or other antibiotics do not enhance efficacy of this recommended 
regimen when used to treat primary and secondary syphilis, regardless of HIV sta-
tus [2–4].
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Table 17.1 Primary and Secondary Syphilis recommended treatment among adults and Children. 
(Sexually Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and 
prevention- Recommendations and reports/Vol. 70, N.4)

Recommended regimen for primary and secondary syphilis among adults

Benzathine penicillin G 2.4 million units IM in a single dose
Recommended regimen for syphilis among infants and children
Benzathine penicillin G 50,000 units/kg body weight IM, up to the adult dose of 2.4 million 
units in a single dose

Table 17.2 Latent and Tertiary Syphilis recommended treatment among adults. (Sexually 
Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Recommended regimens for latent syphilis* among adults

Early latent syphilis: Benzathine penicillin G 2.4 million units IM in a single dose
Late latent syphilis: Benzathine penicillin G 7.2 million units total, administered as 3 doses 
of 2.4 million units IM each at 1-week intervals
* Recommendations for treating syphilis in persons with HIV and pregnant women are 
discussed elsewhere in this report (see Syphilis Among Persons with HIV Infection; Syphilis 
During Pregnancy).
Recommended regimen for tertiary syphilis among adults
Tertiary syphilis with normal CSF examination: Benzathine penicillin G 7.2 million units 
total, administered as 3 doses of 2.4 million units IM each at 1-week intervals

Selection of the appropriate penicillin preparation is important because 
T. Pallidum can reside in sequestered sites (e.g., the CNS and aqueous humor) that 
are poorly accessed by certain forms of penicillin.

Treatment for late latent syphilis (>1  years’ duration) and tertiary syphilis 
requires a longer duration of therapy because organisms might be dividing more 
slowly but the validity of this therapeutic approach has not been assessed. Longer 
treatment duration is required for persons with latent syphilis of unknown duration 
to ensure that those who did not acquire syphilis within the preceding year are 
adequately treated (Table 17.2).

Persons who have syphilis and symptoms or signs indicating neurologic disease 
(e.g., cranial nerve dysfunction, meningitis, stroke, or altered mental state) should 
have an evaluation that includes CSF analysis. Persons with syphilis who have 
symptoms or signs of ocular syphilis (e.g., uveitis, iritis, neuroretinitis, or optic 
neuritis) should have a thorough cranial nerve examination and ocular slit-lamp and 
ophthalmologic examinations.

Invasion of cerebra-spinal fluid (CSF) by T. pallidum accompanied by CSF labo-
ratory abnormalities is common among adults who have primary or secondary syph-
ilis but has unknown medical significance [5].

Combinations of Benzathine penicillin, Procaine penicillin, and oral penicillin 
preparations are not considered appropriate for syphilis treatment.

After about 4 years represented by the early and late latent phase, three things 
can happen:
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• Spontaneous healing
• Asymptomatic condition with a positive antibody titer
• Evolution to tertiary and quaternary syphilis; almost 5  years after infection, 

syphilitic gums begin to appear in skin and bone tissue. This particular name is 
due to syphilitic nodules’ morphology that are colliquate in the central part 
becoming soft as a gum.

The so-called quaternary syphilis, i.e., the cardiovascular and neurological form, 
may also develop 10–15 years after the infection. Neurosyphilis is characterized by 
the presence of granulomas in the central nervous system; the lesion becomes symp-
tomatic when it localizes in specific functional areas. In cardiovascular syphilis, 
granulomas typically affect the thoracic aorta, the aortic arch and the abdomi-
nal aorta.

The lesions are perivascular and the artery wall undergoes severe damage caused 
mainly by obliteration of the vasa vasorum.

 Bacterial Vaginosis (BV)

 Pathology
BV is a vaginal dysbiosis resulting from replacement of normal hydrogen perox-
ide and lactic-acid-producing Lactobacillus species in the vagina with high con-
centrations of anaerobic bacteria, including G. vaginalis, Prevotella species, 
Mobiluncus species, A. vaginae, and other BV-associated bacteria. A notable 
feature is the appearance of a polymicrobial biofilm on vaginal epithelial cells 
[6] (Fig. 17.3).

 Epidemiology
BV is a highly prevalent condition and the most common cause of vaginal discharge 
worldwide [7]. However, in a nationally representative survey, the majority of 
women with BV were asymptomatic [8].

Fig. 17.3 Microscopic 
picture of vaginal epithelial 
clue cells coated by 
Gardnerella Vaginalis 
(https://www.researchgate.
net/figure/Vaginal 
epithelial cells are coated 
by Gardnerella vaginalis- 
fig14 276290839)
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BV is associated with having multiple male sex partners, female partners, sexual 
relationships with more than one person [9], a new sex partner, lack of condom use 
[10], douching [11, 12], and HSV-2 seropositivity [13]. Male circumcision reduces 
the risk for BV among women [14]. In addition, BV prevalence increases during 
menses [15, 16]. Women who have never been sexually active are rarely affected 
[17]. The cause of the microbial alteration that precipitates BV is not fully under-
stood, and whether BV results from acquisition of a single sexually transmitted 
pathogen is unknown. BV prevalence has been reported to increase among women 
with copper-containing IUDs [7, 18]. Hormonal contraception does not increase 
risk for BV (983) and might protect against BV development [19, 20]. Vitamin D 
deficiency has not been reported to be a risk factor for BV [21].

Women with BV are at increased risk for STI acquisition, such as HIV, N. gonor-
rhoeae, C. trachomatis, T. vaginalis [13], M. genitalium [22], HPV [23], and HSV-2 
[24]; complications after gynecologic surgery; complications of pregnancy; and 
recurrence of BV [25–28]. BV also increases HIV infection acquisition [29] because 
specific BV-associated bacteria can increase susceptibility to HIV [30, 31] and the 
risk for HIV transmission to male sex partners [32]. Evaluation of short-term vala-
cyclovir suppression among women with HSV-2 did not decrease the risk for BV, 
despite effective suppression of HSV-2 [33].

Although BV-associated bacteria can be identified on male genitalia [34, 35], 
treatment of male sex partners has not been beneficial in preventing the recurrence 
of BV [36]. Among WSW, a high level of BV concordance occurs between sex 
partners [37]; however, no studies have evaluated treatment of female sex partners 
of WSW to prevent BV recurrence.

 Clinical Manifestations
With bacterial vaginosis, the discharge is usually thin, homogenous, gray or off- 
white, and has a foul smell, which typically worsens after unprotected sexual inter-
course (Fig. 17.4).

The vulva is not affected, and there are usually no other symptoms—and if there 
are, that suggests a mixed infection.

Fig. 17.4 Greyish 
discharge with fishy smell 
is commonly seen in 
bacterial vaginosis (https://
screening.iarc.fr/
atlascolpodetail.
php?Index=31&e=)
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 Diagnosis
BV can be diagnosed by using clinical criteria (i.e., Amsel’s diagnostic criteria) [38] 
or by determining the Nugent score from a vaginal Gram stain [39]. Vaginal Gram 
stain, considered the reference standard laboratory method for diagnosing BV, is 
used to determine the relative concentration of lactobacilli (i.e., long gram-positive 
rods), small gram-negative and gram-variable rods (i.e., G. vaginalis or Bacteroides), 
and curved gram-negative rods (i.e., Mobiluncus) characteristic of BV. A Nugent 
score of 0–3 is consistent with a Lactobacillus-predominant vaginal microbiota, 
4–6 with intermediate microbiota (emergence of G. vaginalis), and 7–10 with BV.

Clinical diagnosis of BV by Amsel’s criteria requires at least three of the follow-
ing four symptoms or signs:

• Homogeneous, thin discharge (Milk-like consistency) that smoothly coats the 
vaginal walls

• Clue cells (e.g., vaginal epithelial cells studded with adherent bacteria) on micro-
scopic examination

• pH of vaginal fluid >4.5
• A fishy odor of vaginal discharge before or after addition of 10% KOH (i.e., the 

whiff test)

Detection of at least three Amsel criteria has been correlated with results by 
Gram stain [40]. The sensitivity and specificity of the Amsel criteria are 37–70% 
and 94–99%, respectively, compared with the Nugent score [41].

In addition to the Amsel criteria, multiple POC tests are available for BV diagno-
sis. The Osom BV Blue test (Sekisui Diagnostics) detects vaginal sialidase activity 
[42, 43]. The Affirm VP III (Becton Dickinson) is an oligonucleotide probe test that 
detects high concentrations of G. vaginalis nucleic acids (>5  ×  105  CFU of 
G. vaginalis/mL of vaginal fluid) for diagnosing BV, Candida species, and T. vagi-
nalis. This test has been reported to be most useful for symptomatic women in 
conjunction with vaginal pH measurement and presence of amine odor (sensitivity 
of 97%); specificity is 81% compared with Nugent.

Multiple BV NAATs are available for BV diagnosis among symptomatic 
women [42].

BV NAATs should be used among symptomatic women only (e.g., women with 
vaginal discharge, odor, or itch) because their accuracy is not well defined for 
asymptomatic women.

Despite the availability of BV NAATs, traditional methods of BV diagnosis, 
including the Amsel criteria, Nugent score, and the Affirm VP III assay, remain use-
ful for diagnosing symptomatic BV because of their lower cost and ability to pro-
vide a rapid diagnosis. Culture of G. vaginalis is not recommended as a diagnostic 
tool because it is not specific. Cervical Pap tests have no clinical utility for diagnos-
ing BV because of their low sensitivity and specificity.
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 Treatment and Prevention
Treatment for BV is recommended for women with symptoms. Established benefits 
of therapy among non-pregnant women are to relieve vaginal symptoms and signs 
of infection. Other potential benefits of treatment include reduction in the risk for 
acquiring C. trachomatis, N. gonorrhoeae, T. vaginalis, M. genitalium, HIV, HPV, 
and HSV-2 [22–25, 27, 44]. No data are available that directly compare the efficacy 
of oral and topical medications for treating BV.

Women should be advised to refrain from sexual activity or to use condoms con-
sistently and correctly during the BV treatment regimen. Douching might increase the 
risk for relapse, and no data support use of douching for treatment or symptom relief.

Alternative regimens include secnidazole oral granules [45–47], multiple oral 
tinidazole regimens [48], or clindamycin (oral or intravaginal) [49]. Secnidazole is 
listed as an alternative regimen, due to its higher cost and lack of long-term out-
comes compared with recommended BV treatments (Tables 17.3 and 17.4).

 Neisseria Gonorrhoeae

 Pathology
Neisseria gonorrhoeae, the gonococcus, is a non-spore-forming, nonmotile bacte-
rium that appears under the microscope as a Gram-negative coccus occurring in 

Table 17.3 Bacterial Vaginosis recommended therapy. (Sexually Transmitted Infections 
Treatment Guidelines, 2021-Centers for disease control and prevention-Recommendations and 
reports/Vol. 70, N.4)

Recommended regimens for bacterial vaginosis

Metronidazole 500 mg orally 2 times/day for 7 days
or
Metronidazole gel 0.75% one full applicator (5 g) intravaginally, once daily for 5 days
or
Clindamycin cream 2% one full applicator (5 g) intravaginally at bedtime for 7 days

Table 17.4 Bacterial Vaginosis alternative therapy. (Sexually Transmitted Infections Treatment 
Guidelines, 2021-Centers for disease control and prevention-Recommendations and reports/Vol. 
70, N.4)

Alternative regimens

Clindamycin 300 mg orally 2 times/day for 7 days
or
Clindamycin ovules 100 mg intravaginally once at bedtime for 3 days
or
Secnidazole 2 g oral granules in a single dose
or
Tinidazole 2 g orally once daily for 2 days
or
Tinidazole 1 g orally once daily for 5 days
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Fig. 17.5 Microscopic 
picture of Neisseria 
Gonorrhoeae, Gram- 
negative coccus occurring 
in pairs (diplococci) with 
flattening of the adjacent 
sides (https://en.
wikipedia.org/wiki/
Neisseria_gonorrhoeae)

pairs (diplococci) with flattening of the adjacent sides. Gonococci are adapted to 
growth on mucous membranes and cannot tolerate drying (Fig. 17.5).

N. Gonorrohoeae grows only on enriched agar-chocolate medium and other sup-
plementary media.

It requires a humid atmosphere supplemented with 5% carbon dioxide and tem-
perature between 35 °C and 37 °C.

 Epidemiology
Gonorrhea is one of the most common sexually transmitted diseases.

Its incidence has greatly increased in Eastern European and Baltic countries: 
immigration from these countries to Western Europe has led to an increase in inci-
dence in these areas as well.

Man is the only reservoir for gonorrhea. This pathology is second only to 
Chlamydia infections in the United States.

The infection rate is the same for both men and women with higher prevalence 
in African-Americans than in Asians and Caucasians and with a peak incidence 
between 15 and 24 years.

However, the true incidence of the pathology is underestimated like other sexu-
ally transmitted infections due to the lack of diagnosis or reporting.

N. Gonorrhoeae is transmitted mainly by sexual contact. Women have a 50% risk 
of acquiring the infection following a single exposure to an infected male subject, 
while for men the risk of becoming infected with the contact of an infected woman 
is equal to 20%.

Clearly the risk increases if the subject has numerous intercourses with infected 
partners.

The largest reservoir for gonococci are asymptomatic infected individuals.
The probability of being an asymptomatic carrier is higher for men than 

for women.
Infected women have asymptomatic or mild infections. In contrast, most men 

show symptoms already at the beginning of the infection.
Generally the symptoms disappear after a few weeks in subjects with untreated 

pathology, determining the status of chronic carrier.
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 Clinical Manifestations
Clinical presentation depends on sex and it’s different in male and female patients.

Incubation lasts from 1 to 7 days. In men, Gonorrhea occurs after an incubation 
period ranging from 1 to 7 days (average 3 days) and then appears itching, burning 
and redness of the urinary tract, sided by dysuria (i.e., difficult emission of urine) 
and pollakiuria (i.e., frequent emission of urine).

These symptoms are accompanied by an abundant urethral discharge that pres-
ents as a thick, creamy, purulent, yellowish color fluid. Symptoms, without therapy, 
are maintained for about 2 months with gradual involvement of the entire urethra up 
to the bladder.

Most frequent manifestations are: anterior urethritis, posterior urethritis, pharyn-
gitis, ano-proctitis, vulvovaginitis in the girl (usually due to sexual abuse) and con-
junctivitis in the newborn due to passage through an infected birth canal.

Other less frequent manifestations and complications, due to antibiotics therapy, 
concern the male genital tracts such as prostatitis and epididymitis, but also the female 
ones such as pelvic inflammatory disease(PID), salpingitis and endocervicitis.

Neglected gonococcal infections can lead to infection’s dissemination and gono-
coccal bacteremia with septic shock, if untreated.

 Diagnosis
In male subjects with purulent urethritis, Gram staining has high sensitivity (90%) 
and specificity (98%) in detecting Gonococcal infection.

In case of asymptomatic infection, Sensitivity does not exceed 60%.
This test also has problems in the diagnosis of gonococcal cervicitis in asymp-

tomatic and symptomatic women.
Therefore all negative results to Gram staining in asymptomatic women and men 

must be confirmed.
The anti-hygienic test for N.  Gonorrhoeae is less sensitive than culture and 

nucleic acid amplification tests (NAATs) and is not recommended unless confirma-
tory tests are performed on negative samples.

For the detection of the pathogen directly from clinical samples, Nucleic Acid 
Amplification (NAA) assays have been developed.

The tests using these assays are rapid, sensitive and specific although a confirma-
tory text for non-genital material is required.

N. Gonorrhoeae can also be isolated by cultural examinations. To prevent the 
sample from being contaminated with commensal pathogens that normally colonize 
the mucous membranes, all genital, rectal and pharyngeal samples should be ana-
lyzed on both non-selective (e.g., chocolate agar-blood) and selective (e.g., modi-
fied Thayer-Martin) solis.

 Treatment and Prevention
Treating this condition may be achieved and requires a third generation cephalospo-
rin such as Ceftriaxone intramuscularly associated with a macrolide such as 
Azithromycin; this one has to be used if the co-presence of Chlamydia cannot be 
excluded (Tables 17.5 and 17.6).

Treatment of the partner is also essential to avoid re-infection.
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Table 17.5 Gonococcal infection recommended and alternative therapeutic regimens. (Sexually 
Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Recommended regimen for uncomplicated gonococcal infection of the cervix, urethra, or 
rectum among adults and adolescents

Ceftriaxone 500 mg IM in a single dose for persons weighing <150 kg. For persons weighing 
≥150 kg, 1 g ceftriaxone should be administered.
If chlamydial infection has not been excluded, treat for chlamydia with doxycycline 100 mg 
orally 2 times/day for 7 days.

Table 17.6 Gonococcal infection alternative therapeutic regimen. (Sexually Transmitted 
Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Alternative regimen if ceftriaxone is not available

Gentamicin 240 mg IM in a single dose
plus
Azithromycin 2 g orally in a single dose or Cefixime* 800 mg orally in a single dose
*  If chlamydial infection has not been excluded, providers should treat for chlamydia with 

doxycycline 100 mg orally 2 times/day for 7 days.

 Chancroid

 Pathology
Chancroid or soft ulcer is a sexually transmitted disease, characterized by a painful 
papilla with an erythematous basis that progresses to a painful ulceration associated 
to lymphadenopathy.

This pathology is caused by a Haemophilus Ducreyi, a gram negative pleomor-
phic bacterium.

Unlike the other species of Haemophilus, which constitute the oropharyngeal 
bacterial flora of man, H. Ducreyi causes exogenous infections transmitted by sex-
ual contact.

 Epidemiology
Chancroid is a very frequent pathology in developing countries and less frequent in 
the West, although in recent years its incidence has gradually increased. An impor-
tant problem is that its presence facilitates HIV infection: therefore, from the medi-
cal point of view, it is a very important pathology.

H. Ducreyi is a major cause of genital ulcers in Africa and Asia, but is less com-
mon in Europe and North America. The incidence of the disease in the United States 
is cyclical. A peak incidence of over 5000 cases was, for example, reported in 1988, 
to decrease to 8 cases in 2011.

Despite this favorable trend, the centers for control and prevention of infective 
diseases have documented that this pathology is reported in a lower share than its 
real incidence, who therefore remains unknown.
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 Clinical Manifestations
This infection is acquired through a wound of genital epithelium due, for exam-
ple, to a trauma during an sexual intercourse. After an incubation period of 
4–7 days, an initial lesion starts to appear, i.e., a papule surrounded by an eritema-
tous halo.

In few days, this papule evolves into a pustule and the pustule spontaneously 
ruptures, resulting in the formation of a sharply demarcated and sparsely infiltrated 
ulcer (Fig. 17.6).

The ulcer is painful, tender and nonindurating; it bleeds easily, while the sur-
rounding skin is normal or only slightly inflamed.

The lymphnodes are very painful and swollen; outward fistulisation is a very 
frequent event (Fig. 17.7).

Fig. 17.6 Penile Chan-
croid; painful, tender, non 
indurated and necrotizing 
genital ulcer localized on 
frenulum (Chaux A, 
Cubilla AL. Chancroid-
https://www.pathologyout-
lines.com/topic/
penscrotumchancroid.html)

Fig. 17.7 Penile Ulcer in 
Chancroid infection; 
presence of necrotizing 
and bleeding ulcer at the 
base of penis, with 
surrounding normal or 
slightly inflamed skin. 
(Morrone A. (2020) 
Donovanosis, Chancroid, 
and Endemic 
Treponematoses: Clinical 
Features and Control. In: 
Cristaudo A., Giuliani 
M. (eds) Sexually 
Transmitted Infections. 
Springer, Cham.  
https://doi.org/10.1007/ 
978-3-030-02200-6_16)
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Table 17.7 Chancroid/Soft ulcer recommended therapy. (Sexually Transmitted Infections 
Treatment Guidelines, 2021-Centers for disease control and prevention-Recommendations and 
reports/Vol. 70, N.4)

Recommended regimens for chancroid

Azithromycin 1 g orally in a single dose
or
Ceftriaxone 250 mg IM in a single dose
or
Ciprofloxacin 500 mg orally 2 times/day for 3 days
or
Erythromycin base 500 mg orally 3 times/day for 7 days

 Diagnosis
Samples for the detection of H. Ducreyi should be taken with a swab moistened 
from the base or margin of the ulcer. It is possible to perform cultures of purulent 
material taken from the aspiration of an enlarged lymphnode, but generally the 
sensitivity of this diagnostic exam is inferior to cultural examination of the ulcer. 
The laboratory must also be informed as H.  Ducreyi needs specific culture 
media [50].

In fact, less than 85% of the culture tests are positive for this microorganism.
Sensitivity increases by using gonococcal agar (GC) supplemented with 1–2% 

haemoglobin, 5% fetal bovine serum, IsoVitaleX and Vancomycin (3 mcg/mL) as a 
culture medium. Crops should be brought to a temperature of 33 °C in 5–10% car-
bon dioxide for more than 7 days [51].

 Treatment and Prevention
Azithromycin and Erythromycin represent the therapy of choice for this pathologi-
cal condition [52] (Table 17.7).

 Lymphogranuloma Venereum (LGV)

 Pathology
Lymphogranuloma Veneruem (LGV) is caused by C. trachomatis serovars L1, L2, 
or L3 [53–55]. LGV can cause severe inflammation and invasive pathology, in con-
trast with C. trachomatis serovars A–K that cause mild or asymptomatic infection. 
Clinical manifestations of LGV can include genito-urinary discharge (GUD), 
lymphadenopathy, or proctocolitis. Rectal exposure among men who have sex with 
men (MSM) or women can result in proctocolitis, which is the most common pre-
sentation of LGV infection [56], and can mimic inflammatory bowel disease with 
clinical findings of mucoid or hemorrhagic rectal discharge, anal pain, constipation, 
fever, or tenesmus [57–63]. LGV proctocolitis can be an invasive, systemic infec-
tion and, if it is not treated early, can lead to chronic colorectal fistulas and stric-
tures; reactive arthropathy has also been reported. However, reports indicate that 
rectal LGV can also be asymptomatic.
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 Epidemiology
C. Trachomatis has a ubiquitous distribution and causes trachoma (chronic kerato-
conjunctivitis), oculomotor-genital infections, atypical pneumonia and lympho-
granuloma venero (LGV).

While trachoma, the first cause of preventable blindness in the world, and inter-
stitial pneumonia are more frequent infectious phenomena in children, lymphogran-
uloma venereum concerns adults.

C. trachomatis is believed to be the most frequent sexually transmitted infec-
tious disease of bacterial origin in the United States. Nevertheless, LGV is sporadic 
in the United States but very frequent and widespread in Africa, Asia, and South 
America.

However, the estimate is believed to be underestimated because most infected 
patients do not require medical treatment or are treated without a specific 
diagnosis.

Most genital tract infections are caused by D to K types.

 Clinical Manifestations
A common clinical manifestation of LGV among heterosexuals is tender inguinal or 
femoral lymphadenopathy that is typically unilateral. A self-limited genital ulcer or 
papule sometimes occurs at the site of inoculation; from painless papules, there is a 
transition to papulovesicle or papulopustule, which ulcerates flat and drains serous 
secretion. Then it results in a flat and greasy ulcer (Fig. 17.8).

The second stage of infection consists of inflammation and swelling of the 
lymph nodes draining the site of the initial infection. Inguinal lymph nodes are the 
most commonly involved; they may undergo colliquation and fistula formation 
(Fig. 17.9).

Proctitis is a more common clinical picture in women with LGV, as a result of 
spread from the vagina and cervix. In men, proctitis develops following anal inter-
course or as a result of urethral infection.

Fig. 17.8 Penile flat and 
greasy ulcer in LGV 
infection. (https://www.
altmeyers.org/en/
dermatology/venereal- lym
phogranuloma- 121803)
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Fig. 17.9 Inguinal 
Lymphoadenopathy in 
LGV infection; swelling 
lymph nodes in the first 
phase of infection (https://
www.altmeyers.org/en/
dermatology/venereal- lym
phogranuloma- 121803)

At this point, untreated LGV may regress or evolve into a chronic ulcerative 
phase with formation of ulcers, fistulas, stenosis or elephantiasis of the genitals.

However, by the time persons seek care, the lesions have often disappeared.
LGV-associated lymphadenopathy can be severe, with bubo formation from fluc-

tuant or suppurative inguinal or femoral lymphadenopathy.
Oral ulceration can occur and might be associated with cervical adenopathy 

[64, 65].

 Diagnosis
A definitive LGV diagnosis can be made only with LGV-specific molecular testing 
(e.g., PCR-based genotyping). These tests can differentiate LGV from non–LGV 
C. trachomatis in rectal specimens.

However, these tests are not widely available, and results are not typically avail-
able in a time frame that would influence clinical management. Therefore, diagno-
sis is based on clinical suspicion, epidemiologic information, and a C. trachomatis 
NAAT at the symptomatic anatomic site, along with exclusion of other etiologies 
for proctocolitis, inguinal lymphadenopathy, or genital, oral, or rectal ulcers 
[65, 66].

Genital or oral lesions, rectal specimens, and lymph node specimens (i.e., lesion 
swab or bubo aspirate) can be tested for C. trachomatis by NAAT or culture. NAAT 
is the preferred approach for testing because it can detect both LGV strains and 
non–LGV C. trachomatis strains [67]. Therefore, all persons presenting with proc-
tocolitis should be tested for chlamydia with a NAAT performed on rectal speci-
mens. Severe symptoms of proctocolitis (e.g., bloody discharge, tenesmus, and 
rectal ulcers) indicate LGV. A rectal Gram stain with >10 white blood cells (WBCs) 
has also been associated with rectal LGV [59, 68, 69].

Chlamydia serology (complement fixation or micro-immunofluorescence) 
should not be used routinely as a diagnostic tool for LGV because the utility of these 
serologic methods has not been established, interpretation has not been standard-
ized, and validation for clinical proctitis presentation has not been done. It might 
support an LGV diagnosis in cases of isolated inguinal or femoral lymphadenopa-
thy for which diagnostic material for C. trachomatis NAAT cannot be obtained.
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Table 17.8 Lymphogranuloma Venereum recommended and alternative therapy. (Sexually 
Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Recommended regimen for lymphogranuloma venereum

Doxycycline 100 mg orally 2 times/day for 21 days
Alternative regimens
Azithromycin 1 g orally once weekly for 3 weeks or Erythromycin base 500 mg orally 4 
times/day for 21 days

 Treatment and Prevention
Any patients with suspect symptoms for LGV infection or signs of proctocolitis as 
bloody discharge, tenesmus, or ulceration should undergo empirical antibiotic ther-
apy, especially in cases of severe inguinal lymphadenopathy with buboes and a 
recent history of a genital ulcer.

Doxycicline represent the gold standard therapy (Table 17.8).
Treating the infection and preventing tissue damages are the principal goals to 

achieve; nevertheless, infection can result in tissutal reactions as scarring.
To prevent formation of femoral and inguinal ulcers, buboes should be aspired 

through skin or drained through an incision.

 Donovanosis

 Pathology
Calymmatobacterium or Klebsiella granulomatis is a pleoiomorphic gram-negative 
intracellular pathogen responsible for Donovanosis, a chronic infection with 
destructive behavior. The disease is endemic in some populations, such as the 
aborigines of central Australia, or the inhabitants of southeastern India and Papua 
New Guinea [70].

 Epidemiology
In the United States, Donovanosis was endemic in some areas, and some small out-
breaks may still occur. In the US, however, there are about 20 cases each year, partly 
because early diagnosis has greatly limited the spread of the disease.

 Clinical Manifestations
After an incubation period of about 1–4 weeks, one or more nodules appear and 
subsequently ulcerate, forming painless, well cleansed ulcers with clear margins 
(Figs. 17.10 and 17.11).
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Fig. 17.10 Major labia 
ulcer in female patients with 
Donovanosis; bumps in 
inguinal region. (https://
phil.cdc.gov//PHIL_
Images/20041119/ 
adf42721ff9746838da4aa36
adddde5f/6431_lores.jpg)

Fig. 17.11 Penile 
ulcerogranulomatous 
lesione in male patient 
with Donovanosis; painless 
and destructive lump on 
preputial groove that 
slowly spreads to glans and 
penile body. (https://www.
msdmanuals.com/
professional/infectious- 
diseases/sexually- 
transmitted- diseases- stds/
granuloma- inguinale)

There are four types of Donovanosis:

• Ulcerogranulomatous (most frequent typology);
• Hypertrophic (or verrocous);
• Necrotic;
• Fibrous.

The types are characterized by lesions appearance. Most commonly, the ulcer 
becomes ulcerogranulomatous, with a beefy-red appearance and granulation tissue that 
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is highly vascular (i.e., containing many blood vessels). For this reason, these ulcers 
bleed easily despite being painless. Hypertrophic, or verrucous, ulcers have an irregular 
edge and can be completely dry, while necrotic ulcers are deeper, foul- smelling, and 
often painful to the touch. Lastly, fibrous ulcers resemble painless scar tissue.

These lesions tend to expand slowly but may become extremely penetrating and 
destructive. Frequently the lesions cause lymphedema. Phimosis may be a result of 
scarring.

Other rare localizations include the oral cavity and bone tissue.

 Diagnosis
Clinical suspicion especially in patients with a sexual history suggestive of expo-
sure and presenting with genital ulceration.

Donovanosis can be diagnosed by taking a culture of the ulcer using a cotton 
swab. The swab is then rolled across a slide and stained using Giemsa stain, a com-
mon microscopic stain used for diagnosis.

Electron microscopy can then be used to look for Donovan bodies, which are 
clusters of dark-staining bacteria seen within large, mononuclear cells. These are 
microscopic features specific to the bacteria that cause donovanosis.

Other techniques that can be used for diagnosis include polymerase chain reac-
tion (PCR), which allows clinicians to identify the specific bacteria in the ulcer 
based on its DNA, as well as blood tests and biopsies. Biopsies taken from the 
infected area would show changes in the cell types that indicate inflammation and 
can confirm diagnosis of Donovanosis.

 Treatment and Prevention
Donovanosis can be treated with Azithromycin or Doxycycline (Tables 17.9 
and 17.10).

Table 17.9 Donovanosis recommended therapy. (Sexually Transmitted Infections Treatment 
Guidelines, 2021-Centers for disease control and prevention-Recommendations and reports/Vol. 
70, N.4)

Recommended regimen for granuloma inguinale (donovanosis)

Azithromycin 1 g orally once/week or 500 mg daily for >3 weeks and until all lesions have 
completely healed

Table 17.10 Donovanosis alternative therapy. (Sexually Transmitted Infections Treatment 
Guidelines, 2021-Centers for disease control and prevention-Recommendations and reports/Vol. 
70, N.4)

Alternative regimens

Doxycycline 100 mg orally 2 times/day for at least 3 weeks and until all lesions have 
completely healed
or
Erythromycin base 500 mg orally 4 times/day for >3 weeks and until all lesions have 
completely healed
or
Trimethoprim-sulfamethoxazole one double-strength (160/800 mg) tablet orally 2 time/day 
for >3 weeks and until all lesions have completely healed
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 Pelvic Inflammatory Disease (PID)

 Pathology
PID comprises a spectrum of inflammatory disorders of the upper female genital 
tract, including any combination of endometritis, salpingitis, tubo-ovarian abscess, 
and pelvic peritonitis [71–73].

Sexually transmitted organisms, especially N. gonorrhoeae and C. trachomatis, 
often are implicated.

PID cases attributable to N. gonorrhoeae or C. trachomatis is decreasing; of 
women who received a diagnosis of acute PID, approximately 50% have a positive 
test for either of those organisms [74, 75].

Micro-organisms that comprise the vaginal flora, such as strict and facultative 
anaerobes and G. vaginalis, H. influenzae, enteric gram-negative rods, and 
Streptococcus agalactiae, have been associated with PID.

Indeed Cytomegalovirus (CMV), T. vaginalis, M. hominis, and U. urealyticum 
might be associated with certain PID cases.

Screening and treating sexually active women for chlamydia and gonorrhea 
reduces their risk for PID [76, 77].

 Epidemiology
Risk factors for pelvic inflammatory disease include:

• IUD (or IUD Intra Uterin Device), an intrauterine device for contraception with 
efficacy equal to hormonal contraception. The disadvantage of this device is that 
it goes up the vagina through the cervical canal, facilitating the ascent of 
microorganisms.

• Pregnant episodes of PID
• Invasive diagnostic procedures (e.g., hysterosalpingography, hysteroscopy, 

endometrial biopsy).

 Clinical Manifestations
The diagnosis of pelvic inflammatory disease is very difficult and is based primarily 
on the presence of signs and symptoms that may indicate the presence of an infec-
tion. This is a condition whose diagnosis is clinical.

It is necessary to think about the presence of PID in the event that the following 
symptoms are present:

• Abdomino-pelvic pain (symptom, however, very specific)
• Uterine mobilization pain (also present in case of endometriosis)
• Dyspareunia (pain during sexual intercourse)
• Irritated urinary symptoms (e.g., dysuria, stranguria)
• Fever, even above 38 °C (not necessary for diagnosis)

 Diagnosis
Acute PID is difficult to diagnose because of the considerable variation in symp-
toms and signs associated with this condition. Women with PID often have subtle or 
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nonspecific symptoms or are asymptomatic. Delay in diagnosis and treatment prob-
ably contributes to inflammatory sequelae in the upper genital tract. Laparoscopy 
can be used to obtain a more accurate diagnosis of salpingitis and a more complete 
bacteriologic diagnosis.

However, this diagnostic tool frequently is not readily available, and its use is not 
easily justifiable when symptoms are mild or vague. Moreover, laparoscopy will not 
detect endometritis and might not detect subtle inflammation of the fallopian tubes. 
Consequently, a PID diagnosis usually is based on imprecise clinical findings. 
Episodes of PID often go unrecognized. Although certain cases are asymptomatic, 
others are not diagnosed because the patient or the health care provider do not rec-
ognize the implications of mild or nonspecific symptoms or signs (e.g., abnormal 
bleeding, dyspareunia, and vaginal discharge) (Fig. 17.12).

Even women with mild or asymptomatic PID might be at risk for infertility.
Because of the difficulty of diagnosis and the potential for damage to the repro-

ductive health of women, health care providers should maintain a low threshold for 
the clinical diagnosis of PID.

The recommendations for diagnosing PID are intended to assist health care pro-
viders to recognize when PID should be suspected and when additional information 
should be obtained to increase diagnostic certainty. Diagnosis and management of 
other causes of lower abdominal pain (e.g., ectopic pregnancy, acute appendicitis, 
ovarian cyst, ovarian torsion, or functional pain) are unlikely to be impaired by ini-
tiating antimicrobial therapy for PID. Presumptive treatment for PID should be ini-
tiated for sexually active young women and other women at risk for STIs if they are 
experiencing pelvic or lower abdominal pain, if no cause for the illness other than 
PID can be identified, or if one or more of the following three minimum clinical 

Fig. 17.12 Vaginal discharge in Pelvic inflammatory disease; an nflamed, beefy-red and swollen 
cervix with pus coming out of the external os. The columnar epithelium becomes oedematous and 
friable. Visualization of the endocervical canal becomes difficult because of profuse purulent dis-
charge. (https://screening.iarc.fr/atlascolpodetail.php?Index=31&e=)
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criteria are present on pelvic examination: cervical motion tenderness, uterine ten-
derness, or adnexal tenderness.

More specific criteria for diagnosing PID include:

• endometrial biopsy with histopathologic evidence of endometritis;
• transvaginal sonography or magnetic resonance imaging techniques demonstrat-

ing thickened, fluid-filled tubes with or without free pelvic fluid or tubo-ovarian 
complex, or Doppler studies indicating pelvic infection (e.g., tubal hyperemia);

• laparoscopic findings consistent with PID (e.g., peri-hepatic adherences, as Fitz- 
Hugh- Curtis Syndrome) (Figs. 17.13 and 17.14). The major symptom and signs 
include an acute onset of right upper quadrant (RUQ) abdominal pain worsened 
by coughing, laughing or breathing. These symptoms may be referred to the right 
shoulder. There is usually also tenderness on palpation of the RUQ and tender-
ness to percussion of the lower ribs which protect the liver.

Requiring that all three minimum criteria be present before the initiation of 
empiric treatment can result in insufficient sensitivity for a PID diagnosis. After 

Fig. 17.13 Peri hepatic 
fibrotic adherences in 
Fitz-Hugh-Curtis 
Syndrome; liver capsule 
inflammation leading to 
the creation of adhesion. 
(https://en.wikipedia.org/
wiki/Fitz- Hugh–Curtis_
syndrome#/media/
File:Perihepatic_
adhesions_2.jpg)

Fig. 17.14 Peri hepatic 
fibrotic adherences in 
Fitz-Hugh-Curtis 
Syndrome. (Theofanakis, 
C.P., Kyriakidis, 
A.V. Fitz-Hugh–Curtis 
syndrome. Gynecol Surg 8, 
129–134 (2011)- 
https://doi.org/10.1007/
s10397-010-0642-8)
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deciding whether to initiate empiric treatment, clinicians should also consider the 
risk profile for STIs. More elaborate diagnostic evaluation frequently is needed 
because incorrect diagnosis and management of PID might cause unnecessary mor-
bidity. For example, the presence of signs of lower genital tract inflammation (pre-
dominance of leukocytes in vaginal secretions, cervical discharge, or cervical 
friability), in addition to one of the three minimum criteria, increases the specificity 
of the diagnosis.

One or more of the following additional criteria can be used to enhance the speci-
ficity of the minimum clinical criteria and support a PID diagnosis:

• Oral temperature > 38.3 °C (>101 °F)
• Abnormal cervical mucopurulent discharge or cervical friability
• Presence of abundant numbers of WBCs on saline microscopy of vaginal fluid
• Elevated erythrocyte sedimentation rate
• Elevated C-reactive protein
• Laboratory documentation of cervical infection with N. gonorrhoeae or 

C. trachomatis

The majority of women with PID have either mucopurulent cervical discharge 
or evidence of WBCs on a microscopic evaluation of a saline preparation of vagi-
nal fluid (i.e., wet prep). If the cervical discharge appears normal and no WBCs 
are observed on the wet prep of vaginal fluid, a PID diagnosis is unlikely, and 
alternative causes of pain should be considered. A wet prep of vaginal fluid also 
can detect the presence of concomitant infections (e.g., Bacterial Vaginosis or 
trichomoniasis).

 Treatment and Prevention
Treatment PID treatment regimens should provide empiric, broadspectrum cover-
age of likely pathogens. Multiple parenteral and oral antimicrobial regimens have 
been effective in achieving clinical and microbiologic cure in randomized clinical 
trials with short-term follow-up.

The optimal treatment regimen and long-term outcome of early treatment of 
women with subclinical PID are unknown.

All regimens used to treat PID should also be effective against N. gonorrhoeae 
and C. trachomatis because negative endocervical screening for these organisms 
does not rule out upper genital tract infection. Anaerobic bacteria have been isolated 
from the upper genital tract of women who have PID, and data from in vitro studies 
have revealed that some anaerobes (e.g., Bacteroides fragilis) can cause tubal and 
epithelial destruction. BV is often present among women who have PID [75, 78–80].

Until treatment regimens that do not cover anaerobic microbes have been dem-
onstrated to prevent long-term sequelae (e.g., infertility and ectopic pregnancy) as 
successfully as the regimens that are effective against these microbes, using regi-
mens with anaerobic activity should be considered. Treatment should be initiated as 
soon as the presumptive diagnosis has been made because prevention of long-term 
sequelae is dependent on early administration of recommended antimicrobials.
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IM or oral therapy can be considered for women with mild-to-moderate acute 
PID because the clinical outcomes among women treated with these regimens are 
similar to those treated with IV therapy [30].

The decision of whether hospitalization is necessary should be based on provider 
judgment and whether the woman meets any of the following criteria:

• Surgical emergencies (e.g., appendicitis) cannot be excluded
• Tubo-ovarian abscess
• Pregnancy
• Severe illness, nausea and vomiting, or oral temperature > 38.5 °C (101 °F)
• Unable to follow or tolerate an outpatient oral regimen
• No clinical response to oral antimicrobial therapy No evidence is available to 

indicate that adolescents have improved outcomes from hospitalization for treat-
ment of PID, and the clinical response to outpatient treatment is similar among 
younger and older women. The decision to hospitalize adolescents with acute 
PID should be based on the same criteria used for older women.

Because of the pain associated with IV infusion, doxycycline should be admin-
istered orally when possible. Oral and IV administration of doxycycline and metro-
nidazole provide similar bioavailability. Oral metronidazole is well absorbed and 
can be considered instead of IV for women without severe illness or tubo-ovarian 
abscess when possible. After clinical improvement with parenteral therapy, transi-
tion to oral therapy with doxycycline 100 mg 2 times/day and metronidazole 500 mg 
2 times/day is recommended to complete 14 days of antimicrobial therapy (Tables 
17.11, 17.12, and 17.13).

Table 17.11 Pelvic inflammatory disease recommended parenteral regimen. (Sexually 
Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Recommended parenteral regimens for pelvic inflammatory disease

Ceftriaxone 1 g by every 24 h + Doxycycline 100 mg orally or IV every 12 h + 
Metronidazole 500 mg orally or IV every 12 h
or
Cefotetan 2 g IV every 12 h + Doxycycline 100 mg orally or IV every 12 h
or
Cefoxitin 2 g IV every 6 h + Doxycycline 100 mg orally or IV every 12 h

Table 17.12 Pelvic inflammatory disease alternative parenteral regimen. (Sexually Transmitted 
Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Alternative parenteral regimens

Ampicillin-sulbactam 3 g IV every 6 h + Doxycycline 100 mg orally or IV every 12 h
or
Clindamycin 900 mg IV every 8 h + Gentamicin loading dose IV or IM (2 mg/kg body 
weight), followed by a maintenance dose (1.5 mg/kg body weight) every 8 h; single daily 
dosing (3–5 mg/kg body weight) can be substituted
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Table 17.13 Pelvic inflammatory disease recommended intramuscolar-oral regimen. (Sexually 
Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Recommended intramuscular or oral regimens for pelvic inflammatory disease

Ceftriaxone 500 mg* IM in a single dose + Doxycycline 100 mg orally 2 times/day for 
14 days with metronidazole 500 mg orally 2 times/day for 14 days
or
Cefoxitin 2 g IM in a single dose and probenecid 1 g orally administered concurrently in a 
single dose + Doxycycline 100 mg orally 2 times/day for 14 days with metronidazole 500 mg 
orally 2 times/day for 14 days
or
Other parenteral third-generation cephalosporin (e.g., ceftizoxime or 
cefotaxime) + Doxycycline 100 mg orally 2 times/day for 14 days with metronidazole 
500 mg orally 2 times/day for 14 days

 Viral Infections

 Human Papilloma Virus (HPV)

 Pathology
HPV is a circular double-stranded DNA virus with no pericapside (Fig. 17.15).

The replication cycle of HPV is related to the life cycle of the keratinocyte and 
skin and mucosal epithelial cells. The virus accesses the cells of the basal layer 
through small continuous solutions of the skin. With its early genes, the virus stimu-
lates cell growth, facilitating the replication of the viral genome by the DNA poly-
merase of the host cell when the cells divide themselves.

The increase in cells, induced by the virus, makes the basal and spinous layer 
thicker, leading to the formation of condyloma.

While the cells of the basal layer differentiate nuclear factors expressed in the 
different layers favor transcription of different viral genes. Instead, thanks to late 
genes, structural proteins are encoded.

These are necessary for the assembly of the viral capsid that occurs in the most 
superficial and most differentiated layer of the skin.

 Epidemiology
Approximately 150 types of HPV have been identified, at least 40 of which infect 
the genital area [81].

HPV is resistant to inactivation and can be transmitted following contact with 
contaminated objects. Asymptomatic elimination of the virus can promote 
transmission.

HPV infections are transmitted by:

• Direct contact;
• Sexual contact;
• During passage of a newborn through the infected birth canal.
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Fig. 17.15 Electron 
microscopy visione of 
Human Papilloma Virus 
(HPV). (https://en.
wikipedia.org/wiki/
Papillomaviridae)

HPV is probably the most common sexually transmitted infection in the world; 
some types of HPV are very common among sexually active men and women.

In addition, HPV is present in more than 99.7% of all cervical cancers and 
HPV-16 and 18 make up 70% of detections. Other high-risk genotypes have higher 
prevalence in certain ethnic groups such as types 33, 35, 58 and 68  in African 
Americans.

High-risk HPV types are also present in oropharyngeal, anal, and penile cancers.
In contrast, HPV-6 and 11 are low-risk HPV types for cervical cancer but cause 

condylomata acuminata and oro-pharyngeal papillons.

 Clinical Manifestations
The majority of HPV infections are self-limited and are asymptomatic or 
unrecognized.

Sexually active persons are usually exposed to HPV during their lifetime [82–84].
Oncogenic, high-risk HPV infection (e.g., HPV types 16 and 18) causes the 

majority of cervical, penile, vulvar, vaginal, anal, and oropharyngeal cancers and 
precancerous lesions, whereas other HPV infection (e.g., HPV types 6 and 11) 
causes genital warts (Figs. 17.16, 17.17, and 17.18) and recurrent respiratory papil-
lomatosis [85].

Persistent oncogenic HPV infection is the strongest risk factor for development 
of HPV-attributable precancerous lesions and cancers (Fig.  17.19). A substantial 
proportion of cancers and anogenital warts are attributable to HPV in the United 
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Fig. 17.16 Penile warts 
due to HPV genital 
infection; the warts appear 
as a small bump or group 
of bumps. They are 
flesh-colored and can be 
flat or look bumpy like 
cauliflower. (https://
dermnetnz.org/cme/
viral- infections/
viral- warts- cme)

Fig. 17.17 Penile warts 
due to HPV genital 
infection; small flat warts 
on the foreskin. (https://
commons.wikimedia.org/
wiki/File:Penile_warts.jpg)
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Fig. 17.18 Vaginal warts 
caused by HPV female 
infection; presence of 
multiple warts (Dexeus S., 
Cararach M., Dexeus 
D. (2012) Colposcopic 
Appearance of HPV 
Infection. In: Borruto F., 
De Ridder M. (eds)  
HPV and Cervical  
Cancer. Springer, 
New York, NY. https://doi.
org/10.1007/978- 1-  
4614- 1988- 4_7)

Fig. 17.19 Colposcopic 
vision of squamocellular 
cervical cancer induced by 
HPV (https://screening.
iarc.fr/atlascolpodetail.
php?Index=31&e=)

States. An estimated 34,800 new HPV-attributable cancers occurred every year dur-
ing 2012–2016. Before HPV vaccines were introduced, approximately 355,000 new 
cases of anogenital warts occurred every year.
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HPV Prevention is based on three HPV vaccines:

• Cervarix, a 2-valent vaccine that targets HPV types 16 and 18;
• Gardasil, a 4-valent vaccine that targets HPV types 6, 11, 16, and 18;
• Gardasil 9, a 9-valent vaccine that targets HPV types 6, 11, 16, 18, 31, 33, 45, 52, 

and 58. Types 16 and 18 account for 66% of all cervical cancers, whereas the five 
additional types targeted by the 9-valent vaccine account for 15%. Types 6 and 
11 cause >90% of genital warts.

HPV Vaccines

• Routine HPV vaccination for all adolescents at age 11 or 12 years.
• Administering vaccine starting at age 9 years.
• Catch-up vaccination through age 26 years for those not vaccinated previously.
• Not using HPV vaccination for all adults aged >26 years. Instead, shared clinical 

decision-making between a patient and a provider regarding HPV vaccination is 
recommended for certain adults aged 27–45 years not vaccinated previously.

• A 2-dose vaccine schedule (at 0- and 6–12-month intervals) is recommended for 
persons who initiate vaccination before their 15th birthday.

• A 3-dose vaccine schedule (at 0-, 1–2-, and 6-month intervals) for immunocom-
promised persons regardless of age of initiation. HPV vaccines are not recom-
mended for use in pregnant women. HPV vaccines can be administered regardless 
of history of anogenital warts, abnormal Pap test or HPV test, or anogenital pre-
cancer. Women who have received HPV vaccine should continue routine cervical 
cancer screening.

Abstaining from sexual activity is the most reliable method for preventing geni-
tal HPV infection. Persons can decrease their chances of infection by practicing 
consistent and correct condom use and limiting their number of sex partners. 
Although these interventions might not fully protect against HPV, they can decrease 
the chances of HPV acquisition and transmission.

 Diagnosis
HPV tests are available for detecting oncogenic types of HPV infection. They are 
also available for cervical cancer screening and management or follow-up of abnor-
mal cervical cytology or histology.

These tests should not be used for male partners of women with HPV or women 
aged <25 years, for diagnosis of genital warts, or as a general STI test.

 Treatment and Prevention
Treatment is directed to the macroscopic (e.g., genital warts) or pathologic precan-
cerous lesions caused by HPV.

Imiquimod is a patient-applied, topically active immune enhancer that stimulates 
production of interferon and other cytokines. Imiquimod 5% cream should be 
applied once at bedtime, 3 times/week for <16 weeks [86]. Similarly, imiquimod 
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3.75% cream should be applied once at bedtime every night for <8 weeks [87]. With 
either formulation, the treatment area should be washed with soap and water 6–10 h 
after the application. Local inflammatory reactions, including redness, irritation, 
induration, ulceration or erosion, and vesicles might occur with using imiquimod, 
and hypopigmentation has also been described [88] (Table 17.14).

After medical therapy, these lesions can be removed with surgery or alternative 
methods as criotherapy, electro-cautery (Table 17.14).

Subclinical genital HPV infection typically clears spontaneously; therefore, spe-
cific antiviral therapy is not recommended to eradicate HPV infection. Precancerous 
lesions are detected through cervical cancer screening.

When counseling persons with anogenital HPV infection, the provider should 
discuss the following:

• Anogenital HPV infection is common. It usually infects the anogenital area but 
can infect other areas, including the mouth and throat. The majority of sexually 
active persons get HPV at some time during their lifetime, although most never 
know it.

• Partners tend to share HPV, and it is not possible to determine which partner 
transmitted the original infection. HPV infection is in many cases undetected and 
its healing process spontaneous.

• If HPV infection persists, it may hide an undiagnosed immunodepression condi-
tion and this situation can lead to genital or head and neck tumors.

• Tobacco suspension is recommended and should be encouraged.
• The types of HPV that cause genital warts are different from the types that can 

cause cancer.
• Many types of HPV are sexually transmitted through anogenital contact, mainly 

during vaginal and anal sex. HPV also might be transmitted during oral sex and 

Table 17.14 Available recommended regimens for HPV infection. (Sexually Transmitted 
Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Recommended regimens for external anogenital warts (i.e., penis, groin, scrotum, vulva, 
perineum, external anus, or perianus)

Patient-applied: Imiquimod 3.75% or 5% cream
or
Podofilox 0.5% solution or gel
or
Sinecatechins 15% ointment†

Provider-administered: Cryotherapy with liquid nitrogen or cryoprobe
or
Surgical removal by tangential scissor excision, tangential shave excision, curettage, laser, or 
electrosurgery
or
Trichloroacetic acid (TCA) or bichloroacetic acid (BCA) 80%–90% solution
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genital-to-genital contact without penetration. In rare cases, a pregnant woman 
can transmit HPV to an infant during delivery.

• Treatments are available for the conditions caused by HPV but not for the 
virus itself.

• No HPV test can determine which HPV infection will become undetectable and 
which will persist or progress to disease. However, in certain circumstances, 
HPV tests can determine whether a woman is at increased risk for cervical cancer.

 Herpes Simplex Virus (HSV)

 Pathology
Genital herpes is caused by HSV-2, a virus of the herpes simplex family (Fig. 17.20).

Herpes viruses have a large capsid with a lipoprotein envelope containing a cir-
cular double-stranded DNA genome.

They are capable of producing many proteins that affect the host cell and immune 
response. In addition, they encode enzymes (e.g., DNA polymerase) that promote 
viral DNA replication and are a target for available antiviral drugs.

DNA replication and assembly of the capsid take place in the nucleus. 
Subsequently, the virus is released by mechanisms of exocytosis, cell lysis and 
through cell-cell bridges.

Herpes viruses are ubiquitous and produce mythic, persistent, latent and, in the 
case of Epstein-Barr Virus (EBV), immortalizing infections.

Cell-mediated immunity is essential for the control of infection.
HSV initially infects the mucous membranes or penetrates through skin lesions. 

Subsequently, the virus reproduces in the cells at the base of the lesion and infects 
the innervating neurons, reaching the ganglion by a retrograde pathway (e.g., the 
trigeminal nerve ganglion for oro-labial HSV and the sacral ganglion for geni-
tal HSV).

Fig. 17.20 Electron 
microscopy vision of 
Herpes Simplex Virus 
(HSV). (https://en.
wikipedia.org/wiki/Herpes 
simplex virus)
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CD8+ T lymphocytes and interferon gamma (IFN-gamma) keep HSV in a 
latent state.

After reactivation, the virus returns to the site of primary infection, resulting in 
re-infection that may be inapparent or may manifest as vesicular lesions, riches in 
virions.

Tissue damage is caused by viral pathology and immune damage. However, the 
lesions disappear without scarring.

Herpes viruses are numerous, you can remember:

 – HSV-1, cold sore virus
 – VZV, chickenpox and shingles viruses
 – CMV, responsible for several diseases of the immunocompromised host and a 

form of mononucleosis
 – EBV, infectious mononucleosis virus, as well as associated with some neoplastic 

diseases
 – HHV-6
 – HHV-7, pityriasis rosea of Gibert virus
 – HHV-8, Kaposi’s Sarcoma virus

Therefore, the herpetic pathology enjoys a wide spread, always increasing at the 
global level.

 Epidemiology
The person infected with HSV represents a lifelong source of infection since HSV 
can establish latent infections with even asymptomatic recurrent episodes.

The virus is transmitted via secretions in close contact. Because it has a pericap-
sid, HSV is extremely sensitive and is quickly inactivated by drying, the gastrointes-
tinal tract and cleaning agents.

Furthermore, HSV infection is exclusively human. HSV is transmitted by vesicle 
fluid, saliva, and vaginal secretions, and the site of infection is determined by which 
mucous membranes come into contact with each other.

Both HSV-1 and HSV-2 can cause oral and genital lesions.
While HSV-1 is predominantly spread by oral contact, HSV-2 is primarily trans-

mitted by sexual contact, by autoinoculation or transmitted to the child during child-
birth by the infected mother (by secretion of HSV-2 from the cervix during vaginal 
passage).

Depending on sexual practices and hygiene, HSV-2 can infect genitalia such as 
the oro-pharynx.

The incidence of HSV-1 in causing genital infections is increasingly similar to 
that of HSV-2.

However, primary HSV-2 infection is statistically more prevalent in adulthood 
and more advanced than HSV-1 infection because it correlates with increased sexual 
activity.
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 Clinical Manifestations
From a clinical point of view, genital herpes is classified into:

Primary Genital Herpes
First manifestation of genital herpes in subject naive to both HSV-1 and HSV-2 
viruses.

Initial Genital Herpes
First manifestation of HSV-2 infection in an individual who has already encoun-
tered HSV-1 and therefore has antibodies to it.

Relapsing Genital Herpes
When the virus penetrates the body it localizes as a pro-virus in a nerve cell of a 
sensory ganglion and when it reactivates it causes recurrent genital herpes. The 
reactivation occurs in conjunction with transient immunodepression: a flu, a tiring 
trip, a very tense mood, heavy menstruation, excessive sun exposure.

Atypical Genital Herpes
Atypical genital herpes is a relapsing form of herpes, so defined because it is 
characterized by clinical manifestations that cannot be traced back to geni-
tal herpes.

Asymptomatic Genital Herpes
Also this is a form of relapsing genital herpes: in this case, however, we have no 
obvious clinical manifestations, but we have a reactivation with viral shedding from 
the skin and mucosal surface. This is a highly infectious condition that accounts for 
the uncontrollable spread of herpes infection.

After 2–3 days after sexual intercourse, the subject begins to have an erythema-
tous lesion in the area of infection and cluster vesicles appear on edematous and 
erythematous skin or mucosa (Figs. 17.21, 17.22, and 17.23).

Fig. 17.21 Oral herpetic 
blisters in HSV infection; 
presence of multiple 
groups of blisters 
surrounded by 
erythematous halo. When 
the wabs break, crusts may 
become infected (e.g., 
Staphylococci and other 
gram + bacteria), leading 
to impetigo. (Reactivation 
of herpes simplex-http://
www.researchgate.net/
figure- virus)
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Fig. 17.22 Genital 
herpetical blisters; multiple 
lesions (blisters) located on 
whole glans and distal part 
of penile body. (https://
www.dermatologo- torino.
it/herpes- genitale)

The vesicles then come to break at the apex of the disease with the formation of 
post-vesicular erosions; from the erosions grows liquid that congeals to form crusts 
that will then fall off. The duration of the lesions is about 3 weeks and the subject is 
contagious in the first 10–12 days, that is until the crusts appear [89, 90].

At the time of contagion, the virus goes up through the sensory endings and local-
izes itself at the level of a sensory ganglion and there it installs itself as a pro- virus in 
the cellular genome. If at this point the virus is able to give rise to an immediate pro-
ductive infection, the new viral copies retrace the path of the nerve ending and only in 
this case we will have the clinical manifestation of the primary infection. Otherwise, 
the virus remains at the ganglion level and maintains a very low level of replication: 
this occurs in 80% of cases, so a subject can become infected without realizing it. The 
genital manifestation can sometimes be associated with a sacral radiculitis that can 
also cause intestinal symptoms such as transient ileus and brachial paresthesias.

In severe immunodepression (e.g., HIV co-infection), the most feared complica-
tion is represented by the dissemination of the disease and neurological forms such 
as meningoencephalitis with involvement of the temporal lobes [91].

 Diagnosis
Diagnosis is based on direct detection by PCR detection of viral DNA and indirect 
detection by detection of IgM and IgG-anti HSV-2.
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Fig. 17.23 Vulvar 
herpetic blisters; blisters 
and deroofed cold sores 
located on major and 
minor labia. (https://www.
dermatologo- torino.it/
herpes- genitale)

Table 17.15 Genital Herpes recommended therapy for first episode. (Sexually Transmitted 
Infections Treatment Guidelines, 2021-Centers for disease control and prevention- 
Recommendations and reports/Vol. 70, N.4)

Recommended regimens for first clinical episode of genital herpes

Acyclovir† 400 mg orally 3 times/day for 7–10 days
or
Famciclovir 250 mg orally 3 times/day for 7–10 days
or
Valacyclovir 1 g orally 2 times/day for 7–10 days

 Treatment and Prevention
The therapy of the primary infection is based on Acyclovir and propharmaceuticals 
such as Famciclovir and Valacyclovir, taken systemically (Tables 17.15, 17.16, 
and 17.17).
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Table 17.17 Genital herpes recommended therapy for episodic therapy of recurrent infections. 
(Sexually Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and 
prevention- Recommendations and reports/Vol. 70, N.4)

Recommended regimens for episodic therapy for recurrent HSV-2 genital herpes

Acyclovir 800 mg orally 2 times/day for 5 days
or
Acyclovir 800 mg orally 3 times/day for 2 days
or
Famciclovir 1 g orally 2 times/day for 1 day
or
Famciclovir 500 mg orally once, followed by 250 mg 2 times/day for 2 days
or
Famciclovir 125 mg orally 2 times/day for 5 days
or
Valacyclovir 500 mg orally 2 times/day for 3 days or Valacyclovir 1 g orally once daily for 
5 days

Table 17.16 Genital Herpes recommended therapy for suppression of recurrent infections 
(Sexually Transmitted Infections Treatment Guidelines, 2021-Centers for disease control and 
prevention- Recommendations and reports/Vol. 70, N.4)

Recommended regimens for suppression of recurrent HSV-2 genital herpes

Acyclovir 400 mg orally 2 times/day
or
Valacyclovir 500 mg orally once a day
or
Valacyclovir 1 g orally once a day
or
Famciclovir 250 mg orally 2 times/day

 Human Immunodeficiency Virus (HIV)

 Pathology
There are four main genotypes of HIV-1 called M (main), N, O, P. The main ones 
are of the M subtype which is divided into 11 subtypes or clades, called A-K (for 
HIV-2, A-F). The designations are based on differences in their genetic sequences 
regarding the env and gag genes, thus on their antigenicity and recognition by the 
immune system of Gp-120 and capsidic proteins of these viruses (Figs.  17.24 
and 17.25).
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Fig. 17.24 HIV structure’s representation (https://microbeonline.com/describe- structure- of- hiv-  
virus- t- u- 2058)

 Epidemiology
AIDS was first detected in male homosexuals in the United States, but has spread 
with epidemic proportions throughout the population. Although the prevalence has 
been increasing for several years in drug users and heterosexual partners, since 2014 
the rate of increase has stabilized due to prevention campaigns.

HIV-1 infections are spreading worldwide, with the highest number of AIDS 
cases in Sub-Saharan Africa.

HIV-2 has the highest prevalence in Africa and causes a disease similar to AIDS 
but of lesser severity. The presence of HIV in the blood, seminal fluid and vaginal 
secretions of those infected and the long asymptomatic period of infection have 
favored the spread of the disease through sexual contact and exposure.
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Fig. 17.25 HIV replication process (Cell-associated HIV RNA: A dynamic biomarker of viral 
persistence-http://www.researchgate.net/publication/236183663)

 Clinical Manifestations
The course of HIV disease runs parallel to the reduction in the number of CD4+ T 
lymphocytes and in the amount of virions in the blood. HIV infects and destroys 
CD4+ lymphocytes presenting the CCR5 gene immediately after the onset of the 
infectious process.

T lymphocytes begin to proliferate following antigen presentation by infecting 
macrophage, dendritic cells and also CD4 T lymphocytes. This causes the onset of 
a mononucleosis-like syndrome. CD8+ T lymphocytes kill many virus-infected 
cells, limiting their replication.

Virus levels in the blood decrease and the individual is asymptomatic, i.e., in the 
latent period. Viral replication continues in the lymph nodes, causing damage to the 
CD4+ T lymphocytes which continue to decrease.

A. Cocci and A. Romano

http://www.researchgate.net/publication/236183663


345

In the late phase of the disease, CD4+ lymphocytes decrease so much that the 
anti-viral activity carried out by CD8+ lymphocytes fails to keep up that the level of 
virus in the blood increases.

Infection with HIV causes an acute but brief and nonspecific influenza-like ret-
roviral syndrome that can include fever, malaise, lymphadenopathy, pharyngitis, 
arthritis, or skin rash. Most persons experience at least one symptom; however, 
some might be asymptomatic or have no recognition of illness (406–409). Acute 
infection transitions to a multiyear, chronic illness that progressively depletes CD4+ 
T lymphocytes crucial for maintenance of effective immune function. Ultimately, 
persons with untreated HIV infection experience symptomatic, life-threatening 
immunodeficiency (i.e., AIDS).

The fundamental role played by CD4+ lymphocytes in the control of innate and 
adaptive responses is demonstrated by the occurrence of opportunistic infections 
after HIV infection.

CD4+ Th17-mediated responses that activate neutrophils protect the muco- 
epithelium are the first to be diminished (CD4+ <500/mcL). Thus fungal and bacte-
rial infections increase.

When CD4+ drop below 200/mcL, CD4+ Th1 also lose function causing further 
bacterial and viral infections.

In addition to causing immunodepression, HIV infection damages microglia 
cells, causing neurological disorders. These infected cells are able to release neuro-
toxic substances and chemotactic factors that promote inflammation and neuro-
nal death.

The HIV virus is able to evade the immune system in several ways, the main one 
being to undergo mutations. These alter its immunogenicity and thus allow it to 
evade the action of antibody removal. By persistently infecting macrophages and 
CD4+ lymphocytes, the virus has the ability to maintain itself in immunologically 
privileged tissues.

HIV infection may progress from an aspecific and asymptomatic infection to 
important immunodepression (AIDS). Linfoadenopathy and fever appear insidi-
ously and may be accompanied by weight loss.

Commun benign infections often are responsible of serious pathologies.
Pneumocystis jirovecii induced pneumonia represents the principal sign of AIDS.
Depending on CD4+ count, different opportunistic infection can occur:

• CD4+ <500/mcL: HAART beginning
• CD4+ <200/mcL: Multifocal progressive leucoencephalopathy, Pneumocystosis, 

hystoplasmosis
• CD4+ <100/mcL: Esophageal candidiasis, Cryptococcosis, Cryptosporidiosis, 

Cerebral Toxoplasmosis, HSV relapsing, Bacillar angiomatosis
• CD4+ <50/mcL: CMV, DLBCL CNS, M.avium complex

Also tumors leads the way in this infection as Kaposi’s sarcom, related 
to HHSV-8.
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This rare skin tumor spreads in infected patients’ body through different organs. 
Unfortunately, EBV-related lymphomas are very common in this kind of patients.

Neurological symptoms may present too due to microglia-cells damages and can 
be worsened by CNS opportunistic infections.

 Diagnosis
HIV infection can be diagnosed by HIV 1/2 Ag/Ab combination immunoas-
says. Available serologic tests can detect all known subtypes of HIV-1. The 
majority also detect HIV-2 and uncommon variants of HIV-1 (e.g., group O and 
group N).

According to an algorithm for HIV diagnosis, CDC recommends that HIV test-
ing begin with a laboratory- based HIV-1/HIV-2 Ag/Ab combination assay, which, 
if repeatedly reactive, is followed by a laboratory-based assay with a supplemental 
HIV-1/HIV-2 antibody differentiation assay.

This algorithm confers an additional advantage because it can detect HIV-2 anti-
bodies after the initial immunoassay.

RNA testing should be performed on all specimens with reactive immunoassay 
but negative supplemental antibody test results to determine whether the discor-
dance represents acute HIV infection.

When providers test by using the CDC algorithm, specimens collected during 
acute infection might give indeterminate or negative results because insufficient 
anti-HIV antibodies and potentially insufficient antigen are present to be reactive on 
Ag/Ab combination assays and supplemental HIV-1/HIV-2 antibody differentiation 
assays. Whenever acute HIV infection is suspected, additional testing for HIV RNA 
is recommended. If this additional testing for HIV RNA is also negative, repeat test-
ing in a few weeks is recommended to rule out very early acute infection when HIV 
RNA might not be detectable.

Detecting HIV is very important for four reasons:

• Identifying infected patients to start anti-retroviral therapy (ART)
• Discovering healthy carrier able to spread infection to other persons
• Monitoring illness history and confirming diagnosis

 Treatment and Prevention
Providers serving persons at risk for STIs are in a position to diagnose HIV infec-
tion during its acute phase. Diagnosing HIV infection during the acute phase is 
particularly important because persons with acute HIV have highly infectious dis-
ease due to the concentration of virus in plasma and genital secretions, which is 
extremely elevated during that stage of infection [92, 93].

ART during acute HIV infection is recommended because it substantially reduces 
infection transmission to others, improves laboratory markers of disease, might 
decrease severity of acute disease, lowers viral setpoint, reduces the size of the viral 
reservoir, decreases the rate of viral mutation by suppressing replication, and pre-
serves immune function.
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Persons who receive an acute HIV diagnosis should be referred immediately to 
an HIV clinical care provider, provided prevention counseling (e.g., advised to 
reduce the number of partners and to use condoms correctly and consistently), and 
screened for STIs.

Effective ART that suppresses HIV replication to undetectable levels reduces 
morbidity, provides a near-normal lifespan, and prevents sexual transmission of 
HIV to others [94–99]. Early diagnosis of HIV and rapid linkage to care are essen-
tial for achieving these goals.

Principal drugs for HIV therapy can be classified by:

• Nucleosidic reverse transcriptase inhibitors (NRTI): Zidovudina, Didanosina, 
Stavudina, Lamivudina, Abacavir, Emtricitabina

• Non-nucleosidic reverse transcriptase inhibitors (NNRTI): Nevirapina, 
Delavirdina, Efavirenz, Etravirena, Rilpivirina

• Protease inhibitors (PI): Indinavir, Nelfinavir, Atazanavir, Fosamprenavir, 
Ritonavir, Darunavir, Tipranavir

• Fusion inhibitors: Enfuvirtide (T-20), Maraviroc (CCR5-inhibitor)
• Integrase inhibitors: altegravir

HIV testing should be recommended to all patients with STI’s evaluation who 
are not already known to have HIV infection.

Persons at higher risk for HIV acquisition, including sexually active gay, bisex-
ual, and other MSM, should be screened for HIV at least annually. Providers can 
consider the benefits of offering more frequent screening (e.g., every 3–6 months) 
among MSM at increased risk for acquiring HIV [100, 101].

All pregnant women should be tested for HIV during the first prenatal visit. A 
second test during the third trimester, preferably at <36 weeks’ gestation, should be 
considered and is recommended for women who are at high risk for acquiring HIV 
infection, women who receive health care in jurisdictions with high rates of HIV, 
and women examined in clinical settings in which HIV incidence is ≥1 per 1000 
women screened per year [102–104].

HIV screening requires an informed consent, a general one is sufficient without 
any kind of specific consent. This type of screening should be voluntary and free 
from coercion and, of course, patients should not be tested without their knowledge.

Providers should use a laboratory-based antigen/antibody (Ag/Ab) combination 
assay as the first test for HIV, unless persons are unlikely to follow up with a pro-
vider to receive their HIV test results; in those cases screening with a rapid POC test 
can be useful.

Preliminary positive screening tests for HIV should be followed by supplemental 
testing to establish the diagnosis.

Persons with HIV infection who achieve and maintain a viral load suppressed to 
<200 copies/mL with ART have effectively no risk for sexually transmitting HIV 
[97–99].
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Early HIV diagnosis and treatment is thus not only vital for individual health but 
also as a public health intervention to prevent new infections. Knowledge of the 
prevention benefit of treatment can help reduce stigma and increase the person’s 
commitment to start and remain adherent to ART [105].

The importance of adherence should be stressed as well as the fact that ART does 
not protect against other STIs that can be prevented by using condoms.

Interventions to assist persons to remain adherent to their prescribed HIV treat-
ment, to otherwise reduce the possibility of transmission to others, and to protect 
themselves against STIs, have been developed for diverse populations at risk [106].

Behavioral and psychosocial services are integral to caring for persons with HIV 
infection. Providers should expect persons to be distressed when first informed that 
they have HIV. They face multiple adaptive challenges, including coping with the 
reactions of others to a stigmatizing illness, developing and adopting strategies to 
maintain physical and emotional health, initiating changes in behavior to prevent 
HIV transmission to others, and reducing the risk for acquiring additional STIs. 
Many persons will require assistance gaining access to health care and other support 
services and coping with changes in personal relationships.

Persons with HIV infection might have additional needs (e.g., referral for sub-
stance use or mental health disorders). Others require assistance to secure and main-
tain employment and housing. Persons capable of reproduction might require family 
planning counseling, information about reproductive health choices, and referral for 
reproductive health care.

The following recommendations apply to managing persons with diagnosed HIV 
infection:

• Link persons with HIV infection to care and start them on ART as soon as 
possible.

• Report cases (in accordance with local requirements) to public health and initiate 
partner services.

• Provide prevention counseling to persons with diagnosed HIV infection.
• Ensure all persons with HIV infection are informed that if they achieve and main-

tain a suppressed viral load, they have effectively no risk for transmitting HIV. Stress 
that a suppressed viral load is not a substitute for condoms and behavioral modifi-
cations because ART does not protect persons with HIV against other STIs.

• Provide additional counseling, either on-site or through referral, about the psy-
chosocial and medical implications of having HIV infection.

• Assess the need for immediate medical care and psychosocial support.
• Link persons with diagnosed HIV infection to services provided by health 

care personnel experienced in managing HIV infection. Additional services 
that might be needed include substance misuse counseling and treatment, 
treatment for mental health disorders or emotional distress, reproductive 
counseling, risk- reduction counseling, and case management. Providers 
should follow up to ensure that patients have received services for any identi-
fied needs.

• Persons with HIV infection should be educated about the importance of ongoing 
medical care and what to expect from these services.
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 Hepatitis B Virus (HBV)

 Pathology
HBV is the principal member of the Hepadnaviruses.

This virus has a very limited tissue tropism and host spectrum; HBV infects the 
liver and, to a lesser extent kidneys and pancreas.

The virus has pericapsid virions containing a circular, partially double-stranded 
DNA genome.

Replication occurs through a circular overlapping RNA intermediate. The virus 
encodes and carries a reverse transcriptase (Fig. 17.26).

HBV encodes a series of proteins (HBsAg L-M-S; HBe-HBc antigens) that share 
gene sequences but with different initial condones. The virus has a narrow tissue 
tropism for the liver.

HBV-infected cells produce and release a large amount of DNA-free HBsAg 
particles.

Its genome can integrate into the chromosome of the host cell.

 Epidemiology
In the United States, more than 12 million people are infected with HBV. Worldwide, 
approximately one in three people are infected with HBV, with 1 million deaths per 
year and more than 350 million worldwide have chronic HBV infection.

Seroprevalence is high in Italy, Greece, Africa, and Southeast Asia.
In some areas of the world, such as South Africa and Southeast Asia, the degree 

of seroconversion is 50%. In these areas of the world, PHC is endemic and a long- 
term consequence of infection.
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Fig. 17.26 Hepatitis B Virus (HBV) structure; representation of hepatitis B virus particles (Dane 
particles) and hepatitis B surface antigen (HBsAg). (Hepatits B Virus entry into cells-https://doi.
org/10.3390/cells9061486)
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The virus is primarily transmitted perinatally, parenterally, and sexually.
The highest concentrations of HBV are located in blood, with lower concentra-

tions in other body fluids including wound exudates, semen, vaginal secretions, and 
saliva [107, 108].

Transmission occurs via blood or blood components during transfusion, exchange 
of syringes, tattoos, piercings, acupuncture or close contacts involving seminal 
fluid, saliva and vaginal secretions (e.g., sexual intercourse and childbirth).

Healthcare workers are at risk from accidents involving syringes or sharp 
instruments.

The main risk factors for HBV infection are sexual promiscuity and drug abuse.
HBV can be transmitted to infants through contact with maternal blood at birth 

and through the mother’s milk. In fact, infants born to HBV-positive mothers with 
chronic infection are at high risk for infection.

Serologic screening of the blood unit and precautions against sexual intercourse 
have helped to decrease the incidence and transmission of both HIV and HBV.

However, the major problem associated with HBV infection is PHC.

 Clinical Manifestations
The clinical manifestation of HBV in children is less severe than in adults, and 
infection may also be asymptomatic. The disease is clinically evident in 25% of 
infected individuals.

The incubation period for HBV infection from time of exposure to symptom onset 
ranges from 6 weeks to 6 months. The highest concentrations of HBV are located in 
blood, with lower concentrations in other body fluids including wound exudates, 
semen, vaginal secretions, and saliva. HBV is more infectious and more stable in the 
environment than other bloodborne pathogens (e.g., HCV or HIV). HBV infection can 
be either self-limited or chronic. Among adults, approximately half of newly acquired 
HBV infections are symptomatic, and approximately 1% of reported cases result in 
acute liver failure and death. Risk for chronic infection is inversely related to age at 
acquisition; approximately 90% of infected infants and 30% of infected children aged.

Symptoms during the prodromal period may include fever, malaise followed by 
nausea, vomiting, and abdominal pain. After a short time, typical signs and symptoms 
of liver damage such as jaundice, hypocolic stools and hyperchromic urine appear.

The recovery is manifested by a decrease in fever and reappearance of appetite.
Fulminant hepatitis occurs in 15 patients and can be fatal, presenting with symp-

toms and signs of severe liver damage, such as ascites and hemorrhage.
In addition, HBV infection can trigger hypersensitivity reactions from immune 

complexes consisting of HBsAg and antibodies. Possible manifestations are polyar-
thritis, rash, fever, glomerulonephritis and necrotizing vasculitis.

Chronic hepatitis occurs in 5–10% of HBV-infected individuals, usually after a 
mild or asymptomatic onset of the disease. Approximately 1/3 of these individuals 
present with chronic active hepatitis with ongoing liver damage leading to liver 
fibrosis, cirrhosis, and liver failure. The other 2/3 of patients present with non-active 
chronic hepatitis and are less likely to experience such consequences.

Patients with chronic infection represent the main source of virus spread and are 
at risk of fulminant hepatitis in case of co-infection with HDV.
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 Diagnosis
While the initial diagnosis of hepatitis can be made on the basis of clinical findings 
and elevation of liver enzymes in the blood, a serological investigation can accu-
rately describe the course and nature of the liver disease.

Because HBsAg is present in both acute and chronic infection, presence of IgM 
antibody to hepatitis B core antigen (IgM anti-HBc) is diagnostic of acute or recently 
acquired HBV infection. Antibody to HBsAg (anti-HBs) is produced after a resolved 
infection and is the only HBV antibody marker present after vaccination. The pres-
ence of HBsAg and anti-HBc, with a negative test for IgM anti-HBc, indicates 
chronic HBV infection. The presence of total anti-HBc alone might indicate acute, 
resolved, or chronic infection or a false-positive result (Fig. 17.27).

Quantification of virus in the blood by quantitative genomic analysis is useful in 
determining the efficacy of antiviral therapy.

 Treatment and Prevention
No specific therapy is available for persons with acute HBV infection; treatment is 
supportive. Persons with chronic HBV infection should be referred for evaluation to 
a provider experienced in managing such infections. Therapeutic agents approved 
by FDA for treatment of chronic HBV infection can achieve sustained suppression 
of HBV replication and remission of liver disease [109].

Hepatitis B immunoglobulins can be administered within 1 week of exposure 
and to children born to HBsAg positive mothers for prevention and improvement of 
the disease course.
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Fig. 17.27 Antigen response to HBV during and after infection (Anti-HBc, antibodies to hepatitis 
B core antigen [HBcAg]; Anti-HBe, antibodies to hepatitis B “e” antigen [HBeAg]; Anti-HBs, 
antibodies to HBsAg). (Prevention of Hepatitis B Virus Infection in the United States: 
Recommendations of the Advisory Committee on Immunization Practices-https://www.research-
gate.net/figure/Acute- hepatitis- B- virus- infection- with- recovery_fig2_322439363)
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In case of chronic infection, antiviral drugs targeting polymerase (e.g., 
Lamivudine, Entecavir, Telbivudine or Tenofovir, i.e., reverse transcriptase inhibi-
tors) or nucleoside analogs (e.g., Adefovir dipivoxil and Famciclovir) are used.

Pegylated interferon-alpha is effective and can be administered for 4 months.
Transmission of HBV occurs through blood or blood products; it has been greatly 

reduced by screening of blood donors and by numerous prevention campaigns 
based on safe sex, a healthy lifestyle that avoids practices that facilitate the spread 
of the virus such as intravenous drug use.

Vaccination against HBV is recommended for infants, children and high-risk per-
sons; it is also useful after infection, for those born to HBsAg positive mothers and for 
those accidentally infected through percutaneous contact or mucous membrane contact.

HBV vaccines contain virus-like particles.
The vaccination cycle consists of a series of three injections, with the second and 

third given 1 and 6 months after the first. The single serotype and limited host spec-
trum (human) facilitate the success of an immunization program.

 Hepatitis C Virus (HCV)

 Pathology
HCV is the only member of the genus Hepacvirus, belonging to the Flaviviridae 
family. There are six genotypes of HCV (called clades) and within each genotype 
there is great antigenic and genetic variability.

This virus has a positive-stranded RNA genome and is equipped with a 
pericapside.

HCV also possesses an RNA-dependent RNA polymer that is particularly prone 
to make errors and determine mutations in its genes. Because of these phenomena, 
it is characterized by antigenic variability that makes the development of a vaccine 
very difficult (Fig. 17.28).

Humans and chimpanzees constitute the only reservoirs for HCV.
The ability of the virus to remain associated with the host cell and to avoid death 

promotes persistent infection, which is subsequently the cause of hepatopathy.
As with HBV, chronic infection results in the depletion of CD8+ lymphocytes, 

thus preventing resolution of the infection.
Continuous repair processes, inflammatory cytokines, and induction of cell 

growth during the chronic phase of infection are responsible for the predisposition 
to the development of PHC.

 Epidemiology
HCV is most prevalent in southern Italy, Spain, central Europe, Japan and parts of 
the Middle East. The high incidence of asymptomatic chronic infections promotes 
the spread of the virus in the population.

HCV infection is the most common chronic blood-borne infection in the United 
States, with an estimated 2.4 million persons living with chronic infection.

HCV is not efficiently transmitted through sex [110–112]. Studies of HCV trans-
mission between heterosexual couples and MSM have yielded mixed results; 
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Fig. 17.28 Hepatits C Virus (HCV) model structure and genome organization; Notes: (a) Model 
structure of HCV. (b) Proteins encoded by the HCV genome. Expert review in Molecular Medicine 
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however, studies have reported either no or minimally increased rates of HCV infec-
tion among partners of persons with HCV infection compared with partners of those 
without HCV [111, 113–115].

HCV is mainly transmitted with infected blood. Intravenous drug addicts indi-
viduals who undergo tattoos are at increased risk of HCV infection. Screening pro-
cedures have resulted in reduced levels of blood transfusion transmission by organ 
donation point.

Over 90% of individuals with HIV infections and natural history or previous 
drug addiction are also infected with HCV.

Studies of HCV transmission between heterosexual couples and MSM have 
yielded mixed results; however, studies have reported either no or minimally 
increased rates of HCV infection among partners of persons with HCV infection 
compared with partners of those without HCV.
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However, data indicate that sexual transmission of HCV can occur, especially 
among persons with HIV infection. Increasing incidence of acute HCV infection 
among MSM with HIV infection has been reported in multiple U.S. and 
European cities.

A recent systematic review reported an HCV incidence of 6.35 per 1000 person 
years among MSM with HIV infection. An association exists with high-risk and 
traumatic sexual practices (e.g., condom-less receptive anal intercourse or receptive 
fisting) and concurrent genital ulcerative disease or STI-related proctitis. HCV 
transmission among MSM with HIV infection has also been associated with group 
sex and chem-sex (i.e., using recreational drugs in a sexual context).

Shedding of HCV in the semen and in the rectum of men with HIV infection has 
been documented.

Certain studies have revealed that risk increases commensurate with increasing 
numbers of sex partners among heterosexual persons and MSM with HIV infection, 
especially if their partners are also co-infected with HIV.

More recently, acute HCV infections have been reported among MSM on 
PrEP, increasing concerns that certain MSM might be at increased risk for inci-
dent HCV infection through condom-less sexual intercourse with MSM with 
HCV infection.

However, infected persons are a source of transmission to others and are at risk 
for cirrhosis and hepatocellular carcinoma decades after infection. HCV is primar-
ily transmitted parenterally, usually through shared drug-injecting needles and para-
phernalia. HCV also can be transmitted through exposures in health care settings as 
a consequence of inadequate infection control practices.

HCV causes three types of diseases:

• acute hepatitis with resolution of the infection healing in 15% of cases;
• chronic persistent infection with possible disease progression much later in life 

in 70% of infected people;
• rapid and severe cirrhosis progressions in 15% of patients.

 Clinical Manifestations
Persons newly infected with HCV typically are either asymptomatic or have a mild 
clinical illness. HCV RNA can be detected in blood within 1–3 weeks after exposure. 
The average time from exposure to antibody to HCV (anti-HCV) seroconversion is 
4–10 weeks, and anti-HCV can be detected among approximately 97% of persons by 
6 months after exposure. Chronic HCV infection develops among 75–85% of per-
sons with HCV infection, and 10–20% of persons with chronic infection develop 
cirrhosis in 20–30  years of active liver disease. The majority of infected persons 
remain unaware of their infection because they are not clinically significant.

Viraemias can be detected within 1–3  weeks of a transfusion of HCV- 
contaminated blood.

In the acute comma form, HCV infection is similar to acute HIV and HBV 
infection, but the inflammatory response is less intense and symptoms are usu-
ally milder.
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Most commonly (>70% of cases), the initial disease is asymptomatic but evolves 
into the chronic persistent form (Fig. 17.29).

The predominant symptom is chronic fatigue.

HCV-related lymphoproliferative
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Fig. 17.29 HCV systemic effects on different organs; These can be present long before the stage 
of advanced liver disease and include non-specific symptoms such as fatigue, nausea, abdominal 
or musculoskeletal pain, loss of weight, and neuropsychiatric symptoms including depression, 
fatigue and neurocognitive impairment. Other specific extra-hepatic manifestations are cryoglobu-
linaemia vasculitis, lymphoproliferative disorders (e.g., B-cell non-Hodgkin lymphoma), renal 
disease, type II diabetes mellitus, cerebrovascular and cardiovascular events, porphyria cutanea 
tarda and lichen planus. (Extrahepatic manifestations of chronic HCV infection-https://www.nejm.
org/doi/full/10.1056/NEJMra2033539)
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Persistent chronic disease often degenerates into active chronic hepatitis in about 
10–15 years and into cirrhosis (20% of chronic cases) and liver failure (20% of cir-
rhosis cases) after about 20 years.

HCV-induced liver damage can be worsened by alcohol, certain medications, 
and other hepatitis viruses, thus favoring evolution into cirrhosis. HCV promotes 
the development of hepatocellular carcinoma over years in 5% of patients with 
infection chronic.

 Diagnosis
Diagnosis of infection is based on finding anti-HCV antibodies by ELISA or detec-
tion of the RNA genome. Seroconversion usually occurs within 7–31  weeks of 
infection. However, the gold standard for confirming infection by HCV consists of 
the detection and quantification of the viral genome by RT-PCR, branched DNA 
technology and related techniques.

 Treatment and Prevention
For a long time, interferon-alpha was the only treatment available for HCV until the 
introduction of prosthetic specific inhibitors such as Boceprevir, Telaprevir and 
Ledipasvir more recently.

A polymerase inhibitor, Sofosfbuvir, is also available.
The introduction of these new HCV-specific drugs, as happened for HIV, has 

limited the evolution of drug resistance and determined a great difference in the 
level of therapeutic efficacy.

Obviously, the precautions to avoid HCV transmission are similar to those taken 
with HBV and various blood-borne pathogens, including practicing safe sex, avoid-
ing sharing personal care accessories or syringe needles and limiting, in this case, 
excessive alcohol consumption.

 Funginal Infections

 Candida Albicans

 Pathology
Approximately 95% of all Candida bloodstream infections are associated with four 
species: C. albican, C. Glabrata, C parapsilosis, C tropicalis.

Among these common species, only C. GLabrata can be narrowly defined as an 
emerging cause of bloodstream infections, in part because of its intrinsic and 
acquired resistance to atolls and other commonly used antifungal agents.

All Candida species are yeast-like organisms that produce budding or blastoco-
nidia. Candidate species except C. glabrata, also produce pseudohyphae and 
true hyphae.

In addition, C. albicans has thick-walled terminal germ tubes and clamidioco-
nidia. C slabbrata, the second most frequent species in several clinical settings, is 
unable to form pseudohyphae, germ tubes, or true hyphae under most conditions.
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Most Candida colonies form smooth, white, creamy, domed colonies. C albicans 
and other species can undergo phenotypic switching, in which a single Candida 
strain can reversibly switch between different morphotypes. These can range from 
the classic smooth, white colony with lievitiform elements to very “wrinkled” and 
“hairy” colonies composed of hyphal and pseudohyphal forms.

It has been hypothesized that this process makes it possible for Candida to adapt 
to the various environmental micronuclei within the human host.

 Epidemiology
Candida species are known colonizing species of humans and other warm-blooded 
animals. So they are ubiquitous in humans and in nature. The primary site of colo-
nization is the castro-intestinal tract, although they are present at the cutaneous and 
genital level.

C. albicans is the most common causative agent of disease in humans and can 
also be found at an environmental level.

Colonization rates increase especially in hospitalized patients, diabetic patients, 
immunosuppressed patients for HIV, antiblastic chemotherapy or chronic cortico-
steroid use.

The main source of Candida infection is the patient; most candidiasis consists of 
endogenous infections.

In these cases, the host’s resident microbial population takes advantage of the 
momentary drop in immune defenses to cause an infection.

Exogenous transmission of Candida may also contribute in part to certain types 
of candidiasis. Examples may be irrigation solutions, parenteral nutrition fluids, 
heart valves, infected corneas, central or peripheral venous catheters, and pressure 
transducers.

C. Albicans is predominant among the various species of Candida capable of 
causing infection in humans and is also responsible for infections affecting the geni-
tal areas.

Differences in the number and species of Candida that cause infections can be 
influenced by numerous factors, including patient age, increased immunosuppres-
sion, exposure to antifungal drugs, or differences in infection control practices. 
Each of these farms alone or in combination, can influence the prevalence of differ-
ent Candida species in any situation.

 Clinical Manifestations
A diagnosis of Candida vaginitis is clinically indicated by the presence of external 
dysuria and vulvar pruritus, pain, swelling, and redness. Signs include vulvar edema, 
fissures, excoriations associated to thick, curdy and milky vaginal discharge. Most 
healthy women with uncomplicated vulvovaginal candidiasis (VVC) have no iden-
tifiable precipitating factors (Figs. 17.30, 17.31, 17.32, and 17.33).

Under the right conditions, Candida can potentially cause infections in any 
organ. Infections can range from superficial cutaneous and mucosal candidiasis to 
diffuse blood spread and septicemia. This clinical picture can lead to the involve-
ment of important organs such as heart, brain, kidney, spleen and liver.
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Fig. 17.30 Genital 
candidiasis infection in 
male patient (lateral view 
of glans); multiple 
erythematous spots often 
associated with itching. 
(https://www.altmeyers.
org/en/dermatology/
candida- balanitis- 118722)

Fig. 17.31 Genital 
candidiasis infection in 
male patient (frontal view 
of glans); presence of a 
thick cheesy white 
discharge under the 
retracted foreskin and over 
the glans. (https://
sidriinternational.in/
penis- male- yeast- infection- 
candidiasis- symptoms- 
causes- complications- 
treatment)

In case of encephalic involvement, the mortality rate attributable to the infection 
reaches 50%.

Mucosal infections due to Candida species may be limited to the oropharynx or 
extend to the esophagus and entire gastrointestinal tract. In women, the vaginal 
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Fig. 17.32 Vulvar and 
cervical Candidiasis 
infection; this condition is 
characterized by curdy or 
cheesy and often sticky 
white discharge. Discharge 
and secretions may be 
visible on the vulvar region 
and on minor labia if 
neglected. (https://en.
wikipedia.org/wiki/
Vaginal_yeast_infection)

Fig. 17.33 Cervical 
candidiasis; presence of 
white milky discharge 
from cervical canal 
associated with itching. 
(https://screening.iarc.fr/
atlascolpodetail.
php?Index=31&e=)

mucosa is also a common site of infection. These infections are generally observed 
in individuals with local or generalized immunosuppression.

The infections present as white patches on the mucosal surface with the appear-
ance of an itchy rash and erythematous vesicular-papular lesions.

 Diagnosis
Laboratory diagnosis of candidiasis involves the search for clinical material fol-
lowed by microscopic examination and culture.
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Budding yeast forms and pseudo-hyphae are easily detected by fluorescent micro-
scopic examination and this finding is sufficient for the diagnosis of candidiasis. However, 
blood cultures, tissue cultures and normally sterile body fluids can be performed.

Identification of the Candida species is necessary for therapy setting because of the 
different responses to various antifungal agents. This can be accomplished by testing 
for germ tubes (C. Albicans), tests on cromogenic essays, PNA-FISH (peptide nucleic 
acid-fluorescence in situ hybridization) and with sugars assimilation pannels.

 Treatment and Prevention
Mucosal and cutaneous infections can be treated with topically applied creams and 
lotions containing azoic antifungal agents. Systemic oral therapy of these infections 
can be performed with Fluconazole or Itraconazole (Table 17.18).

Short-course topical formulations (i.e., single dose and regimens of 1–3 days) 
effectively treat uncomplicated VVC.  Treatment with azoles results in relief of 
symptoms and negative cultures in 80–90% of patients who complete therapy.

Table 17.18 Vulvovaginal candidiasis recommended therapy. (Sexually Transmitted Infections 
Treatment Guidelines, 2021-Centers for disease control and prevention-Recommendations and 
reports/Vol. 70, N.4)

Recommended regimens for vulvovaginal candidiasis

Over-the-counter intravaginal agents
Clotrimazole 1% cream 5 g intravaginally daily for 7–14 days
or
Clotrimazole 2% cream 5 g intravaginally daily for 3 days
or
Miconazole 2% cream 5 g intravaginally daily for 7 days
or
Miconazole 4% cream 5 g intravaginally daily for 3 days
or
Miconazole 100 mg vaginal suppository one suppository daily for 7 days
or
Miconazole 200 mg vaginal suppository one suppository for 3 days
or
Miconazole 1200 mg vaginal suppository one suppository for 1 day
or
Tioconazole 6.5% ointment 5 g intravaginally in a single application
Prescription intravaginal agents
Butoconazole 2% cream (single-dose bioadhesive product) 5 g intravaginally in a single 
application
or
Terconazole 0.4% cream 5 g intravaginally daily for 7 days
or
Terconazole 0.8% cream 5 g intravaginally daily for 3 days
or
Terconazole 80 mg vaginal suppository one suppository daily for 3 days
Oral agent
Fluconazole 150 mg orally in a single dose
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Deeper infections require systemic therapy, the choice of which depends on the 
type of infection, the infecting species, and the status of the host.

In many cases, oral fluconazole can be quite effective in treating candidiasis.
As with many infectious diseases, prevention is clearly preferable to treatment 

for Candida infection. The use of broad-spectrum antimicrobial agents should be 
avoided at all costs, catheter cleaning should be ensured, and infection control pre-
cautions should be followed carefully.

Follow-up typically is not required. Only women with persistent or recurrent 
symptoms after treatment should be return to follow-up visit.

Uncomplicated VVC is not usually acquired through sexual intercourse, and data 
do not support treatment of sex partners. A minority of male sex partners have bala-
nitis, characterized by erythematous areas on the glans of the penis and thick cheesy 
white discharge in conjunction with pruritus or irritation. These men benefit from 
treatment with topical antifungal agents to relieve symptoms.

 Ectoparasitic Infections

 Trichomoniasis

 Pathology
Trichomonas Vaginalis is a protozoan that causes urogenital infections; its move-
ment is ensured by four flagella and a shrewd undulating membrane (Fig. 17.34). 
This parasite exists only as a trophozoite, can infect both men and women and is 
localized in the urethra, vagina and prostate glands.

 Epidemiology
Trichomoniasis is estimated to be the most prevalent non-viral STI worldwide. 
Trichomoniasis has not a general screening for his ectoparasite, T. Vaginalis; indeed, 
the epidemiology of trichomoniasis has largely come from population-based and 
clinic-based surveillance studies.

Trichomoniasis prevalence is as high among women aged >24 years as they are 
for women aged <24 years.

 Clinical Manifestations
The majority of cases about trichomoniasis (70–85%) have minimal or no genital 
symptoms; untreated infections might last from months to years.

Men with trichomoniasis may report mild symptoms of urethritis, epididymi-
tis, or prostatitis, and women with trichomoniasis sometimes have vaginal dis-
charge, which can be diffuse, malodorous, or yellow-green with or without 
vulvar irritation, and might have a characteristic strawberry-appearing cervix, 
which is observed more often on colposcopy than on physical examination 
(Fig. 17.35).
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Fig. 17.35 Strawberry 
cervix in Trichomonas 
Vaginalis infection; this 
condition is associated 
with multiple erythematous 
spots that recall a 
strawberry’s appearance 
and a rothy greenish or 
yellowish foul-smelling 
discharge (https://
screening.iarc.fr/
atlascolpodetail.
php?Index=31&e=)

a b

Fig. 17.34 Trichomonas Vaginalis biological structure; Trichomonads have four flagella that 
project from the organism’s anterior and one flagellum that extends backward across the middle of 
the organism, forming an undulating membrane. (a) Scanning electron microscopy image of 
T. vaginalis. AF, anterior flagella; Ax, axostyle; RF, recurrent flagellum; UM, undulating mem-
brane. (b) TEM image of T. vaginalis. C, costa; G, Golgi complex; H, hydrogenosome; N, nucleus; 
P, pelta; Pf, parabasal filament; V, vacuole. (Three dimensional structure of the cytoskeleton in 
Trichomonas vaginalis revealed new features-http://www.researchgate.net/publication/24350321)

Among sexually active persons, use of condoms represents the best way to pre-
vent genital trichomoniasis. Reduced risk for T. Vaginalis is described in partner 
whose men have been circumcised.
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Table 17.19 Trichomoniasis regimen for men and women. (Sexually Transmitted Infections 
Treatment Guidelines, 2021-Centers for disease control and prevention-Recommendations and 
reports/Vol. 70, N.4)

Recommended regimen for trichomoniasis among women and men

Metronidazole 500 mg orally 2 times/day for 7 days
Metronidazole 2 g orally in a single dose

T. vaginalis causes reproductive morbidity and has been reported to be associ-
ated with a 1.4-times greater likelihood of preterm birth, premature rupture of mem-
branes, and infants who are small for gestational age. A meta-analysis demonstrated 
an association between T. vaginalis and a 2.1-fold increased risk for cervical cancer.

Another meta-analysis reported a slightly elevated but not statistically significant 
association between T. vaginalis and prostate cancer.

 Diagnosis
The method of choice for diagnosis of Trichomoniasis is microscopic examination 
of vaginal or urethral secretions for trophozoites.

Diagnostic accuracy can be increased by culture examination of the organism or 
by using fluorescent monoclonal antibody staining.

 Treatment and Prevention
Treatment reduces symptoms and signs of T. vaginalis infection and might reduce 
transmission. Treatment recommendations for women are based on a meta-analysis 
[116] and a multicenter, randomized trial of mostly symptomatic women without 
HIV infection [117]. The study demonstrated that multidose metronidazole (500 mg 
orally 2 times/day for 7 days) reduced the proportion of women retesting positive at 
a 1-month test of cure visit by half, compared with women who received the 2-g 
single dose (Table 17.19).

No published randomized trials are available that compare these doses 
among men.

 Pediculosis Pubis

 Pathology
Different species of lice infest humans as hematological parasites. Only the body 
louse plays an important role in medicine as a vector of typhoid rickettsias and 
trench fever. The body louse, Pedicures humans, and the head louse, Pediculus 
capiti, are morphologically identical. They have an elongated body, flat back- 
ventrally, they are wingless and have three pairs of legs; the mouth appendages are 
adapted for piercing the meat and sucking blood. The pubic louse or flat, Phtirus 
pubis, has a short abdomen, similar to that of a crab and the second and third pair of 
legs equipped with claws (Fig. 17.36).

Pediculosis pubis is caused by the parasite Phthirus pubis and is usually trans-
mitted by sexual contact [118].
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Fig. 17.36 Microscopic 
vison of Phtirus pubis. 
(https://it.wikipedia.org/
wiki/Pthirus_pubis)

 Epidemiology
Outbreaks of pediculosis of the head are very frequent, particularly among school- 
age children.

Head lice live and reproduce in the hair and are transmitted by direct physical 
contact or by sharing brushes and hair.

Pubic lice are usually localized on the hair of the pubic and perinatal areas, but 
the spread can affect all hairy areas of the body such as eyelashes, armpits and eye-
brows with the exception of hair. All lice during the meal inject saliva which deter-
mines in humans varying degrees of sensitization.

 Clinical Manifestations
Pediculosis are itchy infestations caused by Pedicules, small arthropods without 
wings, order-specific parasites of the mammals.

Pedicules that are relevant to humans are: Pediculus humanus capitis and Phtirus 
pubis (crab).

These creatures lay their eggs (nits) on the hair shafts and hairs. In addition to 
affecting the hair, pediculosis can also affect the hair (especially pubic) and eye-
brows. Malathion and Permethrin have proved to be the most effective drugs. It is 
advisable to use a thick comb and warm vinegar to remove the eggs.

 Diagnosis
The clinical diagnosis is based on typical symptoms of itching in the pubic region.

Lice and nits can be observed on pubic hair (Figs. 17.37 and 17.38).

 Treatment and Prevention
Permethrin 1% cream rinse or Pyrethrin with piperonyl butoxide applied to affected 
areas and washed off after 10 min represents the best treatment option (Table 17.20).

Reported resistance to pediculcides (permethrin and pyrethrin) has been increas-
ing and is widespread [119, 120].
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Fig. 17.37 Direct 
observation of Phtirus 
pubis on pubic hair. 
(Phthirus pubis alive and 
his lendine.jpg-http://
commons.wikimedia.org/
wiki)

Fig. 17.38 Evidence of 
several Pedicules on pubic 
hair. (https://www.std- gov.
org/std_picture/crabs_std_
pubic_lice_pictures.htm)

Table 17.20 Pediculosis pubis recommended therapy. (Sexually Transmitted Infections 
Treatment Guidelines, 2021-Centers for disease control and prevention-Recommendations and 
reports/Vol. 70, N.4)

Recommended regimens for pediculosis pubis

Permethrin 1% cream rinse applied to affected areas and washed off after 10 min
or
Pyrethrin with piperonyl butoxide applied to the affected area and washed off after 10 min

Alternative Regimens may be Malathion 0.5% lotion applied to affected areas 
and washed off after 8–12 h or Ivermectin 250 μg/kg body weight orally, repeated 
in 7–14 days (Table 17.21).

Malathion can be used when treatment failure is believed to have occurred as a 
result of resistance. The odor and longer duration of application associated with 
malathion therapy make it a less attractive alternative compared with the recom-
mended pediculicides.

Ivermectin has limited ovicidal activity [121]; so it might not prevent recurrences 
from eggs at the time of treatment, and therefore treatment should be repeated in 
7–14 days [122, 123].
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Table 17.21 Pediculosis pubis recommended therapy. (Sexually Transmitted Infections 
Treatment Guidelines, 2021-Centers for disease control and prevention-Recommendations and 
reports/Vol. 70, N.4)

Alternative regimens

Malathion 0.5% lotion applied to affected areas and washed off after 8–12 h
or

Ivermectin 250 μg/kg body weight orally, repeated in 7–14 days

Ivermectin should be taken with food because bioavailability is increased, thus 
increasing penetration of the drug into the epidermis. Adjustment of ivermectin dos-
age is not required for persons with renal impairment; however, the safety of mul-
tiple doses among persons with severe liver disease is unknown. Lindane is not 
recommended for treatment of pediculosis because of toxicity, contraindications for 
certain populations (pregnant and breastfeeding women, children aged).

 Scabies

 Pathology
Human scabies is an ectoparasitosis that is characterized by very typical lesions-the 
pearly vesicle and the burrowing-as well as by particularly intense itching (espe-
cially at night) and great contagiousness.

The etiological agent is the mite Sarcoptes Scabiei Hominis, a mite that lives in 
the human skin as an obliged parasite, spending there all its life cycle.

Adult mites average 300–400 μm in length, have an oval-shaped body with four 
pairs of legs.

The first and second pairs are separated by the third and fourth.
The body of this parasite is equipped with bristles, spines and transverse and 

parallel ridges. The eggs measure 100–150 μm in size (Fig. 17.39).
The pregnant females penetrate the skin, digging in the stratum corneum of the 

epidermis burrows where they lay their eggs. From the eggs develop the larvae that 
emerge from the burrow, take shelter in the hair follicles or in small skin craters 
specially dug, in which they mature in nymphs and, then, in adults.

Females lay eggs and feces in the burrows for about 2  months, after which 
they die.

Usually, the mites are localized where the skin is thinner, that is the popliteal 
folds, interdigital, the wrist, the inguinal region and the mammary folds.

The presence of the mite and its secretions causes intense itching, especially 
at night.

Sarcoptes Scabiei is an obligate parasite and can perpetuate itself in a single host 
indefinitely.

Scabies among adults frequently is sexually acquired, although scabies among 
children usually is not [124, 125].
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Fig. 17.39 Direct 
observation of Sarcoptes 
scabiei hominis. (https://
it.wikipedia.org/wiki/
Sarcoptes_scabiei)

This creature, once pregnant with eggs, digs in the lower part of the stratum cor-
neum of the human epidermis, using mandibles together proteolytic thus realizes 
the burrow, from 3 to 20 mm long, inside which is able to lay 2–3 eggs per day.

 Epidemiology
Scabies is widespread worldwide, with an estimated global prevalence of about 300 
million cases.

Sarcoptes spp. is an obligate and permanent parasite of pets and humans. In fact, 
it is able to survive for some time away from the host, thus facilitating its spread.

Transmission occurs by direct contact with a parasitic individual or with his 
clothing and personal effects such as sheets, towels. Sexual transmission has been 
well documented.

Diffusion to other areas of the body occurs with treatment and subsequent man-
ual transfer.

Scabies can occur in an epidemic manner in conditions of particular crowding 
such as in prisons, military bases, nurseries and nursing homes.

 Clinical Manifestations
After 7 days, hexapod larvae emerge from the eggs and in 16 days become octapod 
nymphs. After 28 days, the nymphs mutate into adult mites that mate. The male mite 
dies after mating and the female lives in the burrow for 30–40 days. The larvae, nymphs 
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and adult males live under the scales of the stratum corneum. Transmission modality is 
essentially through prolonged contact with the skin. Scabies can therefore be consid-
ered a sexually transmitted disease. The mite can survive on bedding and clothing for 
about 7 days; for this reason, indirect contagion is also possible (Figs. 17.40 and 17.41).

Incubation period is about 16 weeks. Scabies lesions are most frequently seen on 
the hands, on the volar surface of the wrists, on the skin of the penis shaft and, in 
children, on the soles of the feet. When the disease becomes established, scratching 
lesions and sensitization lesions from inflammatory response, such as papules and 
inflammatory nodules, are also present (Figs. 17.42 and 17.43).

Stratum
corneum

Adult female Eggs Egg
0.10-0.15 mm in lenght

2-3 days

Larva

3-4 days

Nymph Stages

4-7 days

1-2 months

Adult Female
0.30-0.45 mm in length

Adult Male
0.20-0.25 mm in 
length

Fig. 17.40 Sarcoptes scabiei hominis reproductive process (Scabies in animals and humans: his-
tory, evolutionary perspectives and modern clinical management-https://www.researchgate.net/
publication/221894813)
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Larva

Numph I Numph III

BurrowFeces

Stratum corneum

Egg

Fig. 17.41 Sarcoptes scabiei hominis vital cycle; the pregnant females penetrate the skin, digging in 
the stratum corneum of the epidermis burrows where they lay their eggs. From the eggs develop the 
larvae that emerge from the burrow, take shelter in the hair follicles or in small skin craters specially 
dug, in which they mature in nymphs and, then, in adults. (https://www.researchgate.net/figure/
Life- cycle- of- the- scabies- mite- Only- the- female- mite- creates- a- burrow- in- the- skin- Larvae_
fig9_233628791)

Fig. 17.42 Cunicles and 
itchy papules on dorsal 
hand. (https://www.
healthline.com/health/
scabies- vs- eczema)

Itching is very intense especially during the night due to both the mechanical 
action of the mite but also to the immune response of the host directed towards 
the antigens of the mite, mainly consisting of chitin of the exoskeleton of its 
excrements. The hypersensitivity that develops thus scabies both type 1 
and type 4.
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Fig. 17.43 Diffuse 
Abdominal papules and 
cunicles. (https://www.
frontiersin.org/
articles/10.3389/
fmed.2021.628392/full)

 Diagnosis
The clinical diagnosis of Scabies is made on the basis of characteristic lesions and 
their distribution on the patient’s body.

However, definitive diagnosis requires direct identification of the mite from 
skin scarifications. Usually the female is found in the terminal portion of a 
fresh burrow.

Mites can also be identified in sections of skin biopsies.

 Treatment and Prevention
This pathology is treated by topical application of drugs such as Benzylbenzoate 
25–30% and especially Permethrin 5%, the most widely used presidium 
(Table 17.22).

As hygienic precautions it is necessary to change the personal linen and disinfect 
the clothes that have come into contact with the patient.

A. Cocci and A. Romano

https://www.frontiersin.org/articles/10.3389/fmed.2021.628392/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.628392/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.628392/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.628392/full


371

Table 17.22 Scabies recommended regimens. (Sexually Transmitted Infections Treatment 
Guidelines, 2021-Centers for disease control and prevention-Recommendations and reports/Vol. 
70, N.4)

Recommended regimens for scabies

Permethrin 5% cream applied to all areas of the body from the neck down and washed off 
after 8–14 h
or
Ivermectin 200 ug/kg body weight orally, repeated in 14 days
or
Ivermectin 1% lotion applied to all areas of the body from the neck down and washed off 
after 8–14 h; repeat treatment in 1 week if symptoms persist
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Abstract

Penile cancer (PC) is a rare disease with a prevalence of 0.1–1 in 100,000 men in 
Western countries. However, risk factors such as phimosis, low socioeconomic 
status, smoking and human papillomavirus (HPV) affect prevalence rates. 
Different histological subtypes of PC have been described and moreover, since 
2016 the World Health Organization has stratified PC by HPV status as pathways 
of carcinogenesis strongly differ.

Primary treatment of PC includes topical therapy, radiotherapy, laser therapy 
and surgical approaches. Historically, radical excision of localized disease with 
a 2 cm margin was the gold standard. Since radical surgery affects the ability to 
void in the upright position, sexual function and psychological wellbeing, a para-
digm shift has occurred towards penile-sparing approaches. Organ-sparing sur-
gery aims to minimize loss of penile function and to preserve patients’ quality of 
life, without compromising oncological outcome. Since PC is characterized by 
early lymphatic spread and as lymph node involvement is known as the most 
important predictor of survival in PC, in-depth and upfront lymph node staging 
is required. In advanced stages of disease, a multimodal approach is needed, 
including inguinopelvic lymphadenectomy followed by adjuvant chemotherapy. 
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To date, Platinum- and Taxane-based chemotherapy is mainstay of systemic ther-
apy, however burdened by poor response rates and early therapy resistance.

Dealing with the diagnosis of PC and their appropriate treatments can have a 
substantial impact on psychological and physical wellbeing, by affecting sexual, 
esthetical, and urinary penile function.

 Introduction

Laura Elst and Maarten Albersen

Penile cancer (PC) is a rare disease with a prevalence of 0.1–1 in 100,000 men in 
Western countries [1]. However, the prevalence is dependent on the country and the 
exposure to risk factors, such as phimosis, lack of circumcision, low socioeconomic 
status, smoking, lichen sclerosus et atrophicans and Human Papilloma Virus (HPV) 
[2]. As a result, the incidence of PC is negligible in countries with religious circum-
cision in children and can be up to 6.8 in 100,000 men in low-income countries such 
as Brazil [3, 4]. Currently, a rise in incidence rates is observed in developed coun-
tries, which may be explained due to a higher exposure to HPV [5]. Ninety-five 
percent of penile cancers are penile squamous cell carcinomas (pSCC), originating 
in the squamous epithelial cells of the glans and the prepuce [1]. These pSCC could 
be divided into various histological subgroups, characterized by HPV status, aggres-
siveness and growth patterns [1]. Most common histological subtypes are usual 
squamous cell carcinoma (SCC), papillary carcinoma, basaloid carcinoma, warty 
carcinoma, mixed warty-basaloid carcinoma, verrucous carcinoma and mixed car-
cinomas [1]. Since 2016 the WHO has recognized two different pathways of carci-
nogenesis: non-HPV related pSCC and HPV-related pSCC, in which the latter is 
considered responsible for 50.8% of cases worldwide [6, 7].

Since pSCC is characterized by an aggressive clinical course with early lym-
phatic and metastatic dissemination, the treatment of PC is strongly depending on 
the pathological staging and grading of the tumor, which is currently defined by the 
American Joint Committee on Cancer (AJCC) and the Union Internationale Contre 
le Cancer (UICC) TNM clinical classification system (8th edition) [3, 8]. This uni-
versal classification systems should assist healthcare providers to predict the prog-
nosis and to choose an appropriate treatment.

Primary treatment of PC can be divided into non-surgical and surgical approaches, 
including organ-sparing surgery (OSS) or more radical surgery. Primary PC spreads 
into the superficial and deep inguinal lymph nodes followed by the pelvic lymph 
nodes and finally to retroperitoneal lymph nodes, resulting in systemic metastases. 
Since lymph node involvement is known as the most important predictor of survival 
in PC, in-depth lymph node staging is required.

In addition to primary tumor treatment, when lymph nodes are involved, they 
should be accurately treated with inguinal or pelvic lymph node dissection (ILND 
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or PLND), depending on the TNM classification. In cases of advanced disease (pN2 
or pN3) adjuvant chemotherapy after ILND is the mainstay of therapy, however 
response rates are poor [1]. Despite a low quality of evidence, the European 
Association of Urology guidelines recommend neo-adjuvant chemotherapy if 
patients have fixed, unresectable nodal disease (cN3) [3]. Hithertho, there is no 
evidence on the role of radiotherapy in advanced PC, so it’s use is not recommended 
except for clinical trials [1].

The diagnosis of PC and its related treatments can have a devastating impact on 
the patients’ psychological well-being and its quality of life. Current treatment 
strategies aim to preserve as much as possible penile length and penile function to 
keep the ability to void in the upright position and the penile sexual function, how-
ever tumor stage and grade should be taken into account and as a result a complete 
excision of tumor tissue is sometimes required [9].

 Primary Tumor Management

Laura Elst and Maarten Albersen

 Penile Sparing Non-surgical Treatment

 5-Fluoroacil (5-FU)
Five-fluoroacil is a topical treatment which can be used in superficial penile intraep-
ithelial neoplasia (PeIN). Five-fluoroacil is the first line treatment for PeIN. After 
topical application of 5-FU and topical application of 5-FU with circumcision, com-
plete response rates of 50% to 74% respectively, have been described [10, 11]. 
However, small multicenter studies reported recurrence rates of 20–25% after com-
plete response [10, 11]. Since recurrence rates are high, a long-term surveillance is 
required. Moreover, the threshold to take biopsy should be low as persistence and 
recurrence of lesions is high and non-responsiveness could imply underlying inva-
sive disease [1]. Inflammatory responses may occur which can be treated with topi-
cal steroids [9].

 Imiquimod
Imiquimod is an immunotherapeutic local treatment, which can be used in 
PeIN.  Imiquimod contains Toll-like seven receptor agonists which stimulate the 
immune response against malignant cells in the penile skin. A systematic review by 
Deen et al. demonstrated a complete response rate in PeIN after Imiquimod therapy 
of 63% [12]. However, few studies are investigating the use of Imiquimod mono- 
therapy. No evidence-based data on dose and application protocol are available, 
however in our center we advise to apply Imiquimod 5% 3 times a week for 
12 weeks. Inflammation of tissue is a common complication through activation of 
the immune system.
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 Radiotherapy: External Beam Radiotherapy (EBRT), Surface Mold 
Brachytherapy and Interstitial Brachytherapy
Radiotherapy is an organ-sparing treatment which is indicated in case of Ta, T1 and 
T2 tumors <4 cm in diameter and can be an option in T3 tumors smaller than 4 cm 
in diameter [1]. Radiotherapy is a well examined treatment in other squamous cell 
tumors such as vulva, cervix, head and neck and anal cancer. However, there is lim-
ited evidence in PC. The type of radiotherapy should be chosen depending on tumor 
extent and patient characteristics. EBRT is widely available, surface mold brachy-
therapy is a good option in superficial lesions and interstitial brachytherapy in more 
invasive lesions [13]. Surface mold brachytherapy is a relatively new option in PC 
in which the patient selection is really important as it is only appropriate for super-
ficial stage Tis and T1a tumors less than 3 mm thick [13]. EBRT has higher recur-
rence rates than brachytherapy, 38–43% versus 13–20%, respectively [9, 14]. 
Moreover, penile preservation rates are higher in brachytherapy (high dose and low 
dose) compared to EBRT, 60% versus 80–86% respectively [13].

Before radiotherapy, patients need a circumcision in order to exactly visualize 
the lesion and in addition to avoid a paraphimosis due to swelling of the foreskin. 
Most common complications after EBRT and brachytherapy are radiation necrosis, 
urethral strictures and meatal stenosis. Cordoba et  al. reported 6.8% of patients 
requiring penile amputation due to high necrosis rates [15].

 Lasertherapy
Lasertherapy, with Neodymium: yttrium-aluminium-garnet (Nd:YAG) or Carbon 
dioxide (CO2) lasers, is an appropriate treatment for PeIN and T1 penile cancers [1]. 
Potassium titanyl phosphate (KTP) lasers are used less frequently. Lasertherapy is 
mostly combined with circumcision for oncological improvement, however combi-
nation therapies of laserexcision and local chemotherapy or radiotherapy have also 
been described [16]. Evidence on lasertherapy is low and studies are demonstrating 
heterogeneous data. Application of acetic acid 5% is adviced to accurately define 
the area of interest, which should be marked before starting lasertherapy, though 
lesions are difficult to delineate [17]. A retrospective study on 224 PeIN and T1 
patients treated by CO2 lasertherapy demonstrated a 10-year recurrence rate of 
17.5% [17]. Another study on Nd:YAG lasertherapy in 54 patients, including PeIN, 
T1 and 4 patients suffering T2 pSCC, demonstrated a higher recurrence rate of 42% 
during 11 years [18]. Care should be taken to counsel patients for strict follow-up 
protocols as lasertherapy damages tissue and as a result pathological staging may be 
compromised. Despite high local recurrence rates, lasertherapy portrays excellent 
esthetic and functional outcomes without chances in erection capability [17].

 Penile Sparing Surgical Treatment

Historically, aggressive treatment of PC through surgical excision with 2-cm mar-
gins was the standard of care [19, 20]. However, partial and total penectomy result 
in the inability to void in the upright position, compromise masculinity and reduce 
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penile sexual function and appearance [9]. During the last decennium, the treatment 
of PC has shifted to less aggressive and penile-sparing approaches. Nowadays, OSS 
is the mainstay of therapy, aiming to minimize loss of penile function and preserva-
tion of patients’ quality of life, while not compromising oncological results [21]. 
Different studies have demonstrated a higher rate of local recurrence after OSS, 
though not influencing overall survival (OS) [22, 23]. As long as resection margins 
are clear, margins as small as 1 mm seem to be oncollogically safe and do not influ-
ence overall survival [23, 24]. Nonetheless, a recent study demonstrated that local 
recurrence after upfront glansectomy was associated with worse OS and cancer 
specific survival (CSS), particularly in high-grade tumors, thereby challenging the 
use of OSS [25]. Since most recurrences (92%) are observed during the first 5 years 
after surgery, clinical examination is advised every 3 months during the first 2 years, 
every 6 months in the third, fourth and fifth year and afterwards annually [1, 19]. A 
careful patient selection is crucial in OSS, as patients must be compliant to strict 
follow-up appointments. The National Comprehensive Cancer Network (NCCN) 
advocates the use of OSS only in lower grade and stage tumors, whereas the 
European Association of Urology (EAU) recommends to implement OSS whenever 
possible, indicating that further research is required [1, 26]. In this section, we aim 
to give a brief overview of organ-sparing surgical techniques.

 Wide Local Excision and Circumcision
Based on location and tumor invasiveness a circumcision or a wide local excision 
(WLE) can be indicated for local disease. PeIN and pT1 tumors, which are limited 
to the prepuce only, can be treated by a radical circumcision in which negative radi-
cal margins should be achieved [27]. If the tumor invades the glans, a circumcision 
combined with a WLE can be an appropriate treatment. Although circumcision is 
one of the most common urological procedures, almost 30% of men globally under-
went a circumcision for several purposes, the procedure results in sensation changes 
of the glans [28, 29]. Circumcision could cause lower sexual sensations and higher 
levels of discomfort and pain [28]. However, circumcision is an imperative part of 
PC surgery because of two main reasons. Firstly, it can remove the chronic inflam-
matory stimulus of PC and thereby minimizing progression of malignant cells [9]. 
Secondly, it facilitates clinical examination and critical follow-up, which is of the 
utmost importance to early recognize local recurrence in OSS.

 Glans Resurfacing and Split-Thickness Skin Graft (STSG)
Glans resurfacing is a surgical technique used for localized and superficial tumors 
of the glans. It can be performed in PeIN and pT1a tumors in patients with failure 
of topical therapies and who are not eligible for rigorous follow-up protocols. Glans 
resurfacing includes removal of the glandular epithelium and subepithelium. Since 
the whole glandular skin is excised, glans resurfacing has the advantage of obtain-
ing a complete histopathological report, which optimizes staging of primary lesions. 
If less than 50% of glandular tissue is involved, a partial glans resurfacing can be 
performed in order to preserve the penile corona to maintain penile sensitivity [30]. 
Partial glans resurfacing has a higher risk of local recurrence as an incomplete 
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resection occurs, however local recurrence does not compromise patients’ OS [22, 
23]. Total glans resurfacing excises the complete glandular epithelium resulting in 
lower recurrence rates [31, 32].

The surgical procedure starts with a circumcision in uncircumcised patients. 
Afterwards, a tourniquet is applied at the glans penis. The glans epithelium and 
subepithelium are incised, starting at the meatus, which is marked in four quadrants, 
and terminating at the coronal sulcus. The tip of each quadrant of glandular skin is 
lifted and dissected from the meatus to the coronal sulcus (Fig. 18.1). After com-
plete removal of glandular epithelial and subepithelial tissue, the tourniquet should 
be removed to identify and control excessive bleeding by bipolar energy.

A split-thickness skin graft (STSG), which is harvested preferably from the thigh 
using a dermatome, can be used to cover the spongious tissue of the glans. In our 
center we use a graft thickness of 0.018 inches to optimize graft taking rates. 
However, the use of STSG should be discouraged in patients who suffer severe 
vascular disease, diabetes or who refuse to stop smoking as this can compromise 
graft taking rates. The graft is quilted with absorbable sutures monofilament poli-
glecaprone 5.0 (Fig. 18.2). Small cuts with a nr. 15 blade are made though the graft 

Fig. 18.1 The glans is 
marked in four quadrants 
and then the glandular 
epithelium and 
subepithelium are incised, 
starting at the meatus and 
terminating at the coronal 
sulcus. The tip of each 
quadrant of glandular skin 
is lifted and dissected from 
the meatus to the coronal 
sulcus

Fig. 18.2 An extragenital 
STSG, preferably 
harvested from the thigh, is 
applied over the corpora 
and the neoglans is quilted 
with absorbable 
monofilament 5.0 sutures 
to compress the graft to 
its bed
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Fig. 18.3 A paraffin 
soaked tie-over dressing is 
applied and sutured, as 
described by Malone and 
colleagues [34]

to prevent hematoma formation underneath. The graft donor site is infiltrated with 
1% lidocaine and 1:200000 adrenaline to optimize hemostasis and afterwards an 
alginate dressing is applied [33]. After the surgical procedure, a urinary catheter is 
applied and a paraffin soaked dressing is sutured as described by Malone et  al. 
(Fig. 18.3) [34]. This dressing, consisting of silicone gauze and several layers of 
paraffin gauze, is applied to provide compression of the graft against the graft bed 
and to reduce sheer, allowing the patient to early mobilize [33, 34]. The dressing 
and catheter are left in place for 5–10 days postoperative.

The glans resurfacing with STSG surgical procedure provides acceptable esthetic 
outcomes and preservation of penile function. However, a reduced glandular sensa-
tion has been described [35]. Most frequent complications are graft failure and 
infection, though since the graft bed is thoroughly perfused, these complications are 
still very uncommon [9]. Local recurrence is described in between 0–6% of patients 
[19, 36].

 Glansectomy
A glansectomy is a surgical procedure indicated for high grade pT1 and T2 tumors. 
Austoni et al. firstly described the corpora cavernosa as a well-defined anatomical 
structure, not contiguous with the corpus spongiosum [37]. In case of locally 
advanced disease, the removal of the glans spongiosum from the corpora cavernosa, 
is an appropriate surgical treatment. However, a good clinical examination of the 
penile tumor is required to provide optimal staging. In case of suspected invasion 
into the corpora cavernosa (cT3), preoperative imaging through ultrasound or MRI, 
can help to stratify and choose the appropriate treatment [33]. Depending on the 
extent of tumor invasion, the surgical procedure should be performed over versus 
under Buck’s fascia.

Dissection over Buck’s fascia is sufficient if tumor invasion is confined to the 
glans, without invasion into the corporal tips (Fig. 18.5). This approach provides the 
advantage of protecting the dorsal neurovascular bundle and preserving a well vas-
cularized graft bed to enhance graft taking rates. However, dissection over Buck’s 
fascia could jeopardize the oncological resection margins.
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In cases of high-risk tumors where corporal tip involvement is suspected, a dis-
section under Buck’s fascia is advised. In addition, a corporal tip excision can be 
considered to provide wider resection margins [27]. However, dissection under 
Buck’s fascia poses two risks. Firstly to damage the neurovascular bundle and sec-
ondly to have worse graft healing as the tunica albuginea is avascular, compromis-
ing graft taking rates.

When the tumor invades less than 50% of the glans, a partial glansectomy or a 
WLE should be considered. The glans can be primarily closed or in case of larger 
lesions covered by STSG or buccal mucosa grafts (BMG) [27].

The surgical procedure starts with a subcoronal skin incision (Fig. 18.4). The 
continuation of the procedure is depending on the grade of invasiveness.

 1. If dissection over Buck’s fascia is sufficient, the plane between the glans and 
Buck’s fascia is approached and dissected (Fig. 18.5). Dissection is continued 
until the glans is separated from the corporal heads and only the urethra remains 
intact (Fig. 18.6). Finally, the urethra is transected below the tumor lesion and 
splayed in between the cavernosal tips. Care should be taken to provide a thor-

Fig. 18.4 A subcoronal 
skin incision is made

Fig. 18.5 Dissection over 
Buck’s fascia. A thorough 
hemostasis is provided by 
bipolar diathermy to 
prevent for hematoma 
formation
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Fig. 18.6 Dissection 
continues until the glans is 
separated from the corporal 
heads and only the urethra 
remains intact. Finally, the 
urethra is transected below 
the tumor lesion and 
placed in between the 
cavernosal tips

Fig. 18.7 Dissection 
under Buck’s fascia and 
identification of the 
neurovascular bundle

ough hemostasis to prevent hematoma formation. Afterwards, the penile shaft 
skin is sutured to the corporal bodies and a neoglans is created through preserva-
tion of a 2.5 cm gap [33]. When the patient is fit, a STSG could be harvested 
from the thigh to cover the neoglans to the Buck’s fascia, with a technique 
 analogous to the glans resurfacing technique. Neovascularization of the graft 
takes 5–7 days, entailing a risk of infection and graft failure [33].

 2. If, because of suspicious corporal tip involvement, dissection under Buck’s fas-
cia is required, the procedure starts with a subcoronal incision. Afterwards, the 
plane between the glans and Buck’s fascia is dissected longitudinally until 
Buck’s fascia is circumferentially excised. The neurovascular bundle should be 
approached and ligated from the tunica albuginea (Fig. 18.7). Finally, Buck’s 
fascia is dissected of the corporal heads and the urethra is divided under the 
tumor lesion. The continuation is equal to dissection over Buck’s fascia, apart 
from the STSG which should be placed to the tunica albuginea.

A glansectomy provides satisfactory oncological and functional outcomes. Sexual 
penile functions are mostly maintained, though a reduction in glans sensitivity is 
described [38, 39]. Further research on functional and sexual outcomes is required. 
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Complications of glansectomy are graft failure, infection and meatal stenosis. 
Parnham et al. demonstrated partial graft loss and total graft loss rates of 20% and 
3.4%, respectively [33]. Local recurrences rates are strictly depending on tumor 
stage and grade, however studies described recurrence rates in between 4–9.3% 
[33, 40].

 Non-penile Sparing Surgical Treatment

 Partial Penectomy
Partial penectomy is a radical, non-organ sparing treatment, which is indicated 
for extensive disease with invasion into the corpora cavernosa (cT3). This proce-
dure has the main purpose to provide oncological control, with as a secondary 
aim to maintain penile function [41]. Therefore, urologists should carefully 
reflect upon the remaining penile length before performing surgery [27]. A penile 
stump of sufficient length is required to preserve the ability to void in the upright 
position and to maintain sexual activity [27]. If the tumor invades the corpora 
cavernosa to a large extent and the maintenance of genitourinary function could 
not be guaranteed, a total penectomy with perineal urethrostomy should be 
considered.

The surgical procedure starts with a circumferential incision proximal of the 
tumor. Historically, surgical margins of 2  cm were advised, however currently 
there is a shift towards smaller margins if oncollogically feasible and with the aim 
to optimize genitourinary function. Though OSS contains a higher risk of local 
recurrence, while not affecting OS, recent studies have stated that in higher risk 
lesions, local recurrence is predictive for disease specific survival, as a result 
broader margins should be envisaged as well [22, 23, 25, 42]. Afterwards, Buck’s 
fascia should be carefully dissected and the neurovascular bundle ligated [41]. As 
a next step, a tourniquet is applied and the corpus cavernosum is transected. Before 
transecting the corpus spongiosum, the urethra is identified and transected, thereby 
preserving an urethral stump of 1–1.5 cm in order to spatulate this stump to the 
ventral penile shaft skin [20]. Finally, the tourniquet is released and bleeding ves-
sels are identified and coagulated. This technique has some drawbacks. Firstly, a 
ventrally located urethra causes a poor esthetic result, leading to psychological 
morbidity. Secondly, meatal stenosis can occur. A number of alternative techniques 
have been described, e.g., the formation of a neoglans by using a STSG or the ure-
thral centralization after partial penectomy (UCAPP) technique, which was first 
performed by Kranz et al. [43]. These techniques are aiming to provide a higher 
satisfaction of cosmetic results and to minimize psychological burden [20, 41]. 
Seven to ten days post- operative, the applied dressings and catheter could be 
removed [20, 43]. Recurrence rates are strongly dependent of tumor stage, how-
ever local recurrence rates of 18% and 20% have been described in T2 and T3, 
respectively [21]. A study of Korets et  al. demonstrated a 3-year OS rate of 
56% [44].
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Fig. 18.8 Total 
penectomy. The urethra is 
brought through the 
inverted Y-incision 
posterior of the scrotum in 
the perineum. A catheter is 
placed in the neomeatus. 
The catheter can be 
removed 5–7 days 
post-operative

 Total Penectomy With Perineal Urethrostomy
In patients with locally advanced disease (pT4) and where partial penectomy cannot 
achieve negative surgical margins or cannot preserve a penile length sufficient to 
provide the genitourinary function, a total penectomy is indicated [45]. Since 
advanced penile cancers have a higher risk of secondary infection, broad spectrum 
antibiotics are administered preoperatively.

A lithotomy position is advised for this surgical procedure. After marking a 
rhombic incision around the penis, the penis should be mobilized proximally and 
dissection through the skin can be performed. The suspensory ligament is divided in 
order to continue dissection until the neurovascular bundle is reached and can be 
ligated. Posterior of the scrotum, an inverted Y-incision is made to form the urinary 
outlet. The urethra is fixed to the inverted Y-incision in the perineum without angu-
lation and with ventral spatulation in order to prevent stenosis of the perineal ure-
throstomy (Fig. 18.8), which is a complication possibly requiring revision surgery 
[20, 46].
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 Lymph Node Staging and Groin Management

Federica Peretti and Marco Falcone

Lymphatic drainage of the penis is based on two lymphatic networks:

 – a superficial one, represented by the satellite circle of the superficial dorsal vein 
of the penis, that drains into the superficial inguinal lymph nodes

 – a deep one, satellite of the deep dorsal vein of the penis, that includes the lymph 
nodes draining the glans, corpora cavernosa, and urethra

The two networks are interconnected at the level of the glans and the foreskin [47].
Considering the aforementioned lymphatic anatomy, it becomes clear how the 

loco-regional extension of a PC primarily involves the inguinal lymph nodes, both 
in superficial and deep stations, and secondary the pelvic ones.

Additionally, the current scientific evidence has shown that, if a loco-regional 
extension of the tumor occurs, it primarily involves the supero-medial inguinal 
lymph nodes and only then the central and distal ones [48]. There have been no 
cases in which neoplastic cells have involved lymph nodes located more distally in 
the drainage chain without involving proximal ones, nor have there been cases of 
infiltration of pelvic or retroperitoneal abdominal (para-aortic and/or para-caval) 
lymph nodes without the primary involvement of inguinal lymph nodes. These evi-
dence comes from the results of studies performed using the dynamic sentinel 
lymph node biopsy (DSNB), in which a specific nanocolloid (Technetium-99m) is 
injected in the proximity if the tumor. The nanocolloid rapidly spreads in the lym-
phatic network reaching the sentinel lymph node, which is the first lymph node in 
the lymphatic chain and therefore the first to be affected by any possible tumor 
metastasis. The sentinel lymph node is than identified by a lymphoscintigraphy 
associated to an intraoperative use of a gamma probe.

In most case the lymph node metastatic spread in PC seems to follow an orderly 
and predictable pattern. Considering the rich lymphatic network of the penis and its 
structures, the study of inguinal and pelvic lymph nodes and the consequent treat-
ment decision is a fundamental step in the management of the disease.

The correct lymph node management has a decisive influence on the outcomes 
of recurrence-free survival (RFS) and overall CSS.

 Objective Examination: Clinical Staging at Lymph Node Palpation

Clinical examination based on palpation of bilateral groin lymph nodes is a key ele-
ment in the staging pathway of PC and guides its subsequent diagnostic-therapeutic 
course. Indeed, therapeutic strategies and follow-up depend on risk stratification.

Based on the objective examination, two main types of scenarios are defined:

 1. Clinically negative inguinal lymph node palpation: no pathologically enlarged 
or suspicious lymph nodes are detected on palpation. These patients are 
defined as cN0.
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 2. Clinically positive inguinal lymph node palpation: on palpation, one or more 
pathologically enlarged lymph nodes are detected, monolaterally or bilaterally. 
These patients are defined as cN1 (monoliteral pattern) and cN2 (bilateral 
pattern).

In addition, patients with positive inguinal palpation include those with pathologi-
cally severely enlarged, fixed lymph nodes with possible areas of ulceration and/or 
suppuration, monolaterally or bilaterally. These patients are defined as cN3.

 Role of Imaging in Nodal Staging

In case of a clinically negative inguinal lymph node palpation imaging studies do 
not play a detrimental role in staging the disease. Indeed neither inguinal ultrasound 
(US), computed tomography (CT) or MRI are able to detect micrometastases.

Groin US is suggested in obese patients where a clinical evaluation is deemed 
not reliable due to the excessive of adipose tissue.

On the contrary, in case of a positive inguinal lymph node palpation, pelvic CT 
is suggested to stage pelvic nodal status.

 Management in Case of Negative Inguinal Palpation (cN0)

In patients who are clinically negative at the inguinal physical examination (cN0), a 
risk-stratified invasive nodal staging should be proposed. Indeed, recent evidence 
has highlighted that up to 25% of cN0 patients may have a micrometastasis not 
detectable neither by clinical examination or imaging techniques.

In the problem handling, we are aided by risk stratification of primary disease 
based on stage, grade and the lymphovascular involvement status on histologic 
examination of the penile lesion [23]. Following these issues we may classify PC as:

 – Low risk of lymphatic involvement: superficial tumors such as carcinoma in 
situ (pTis) or (pTa); tumors infiltrating the submucosal layer (pT1) but of a low 
histopathological grade (G1).

 – Medium risk of lymphatic involvement: moderately differentiated tumors of 
intermediate grade (G2) localized to the submucosal layer (pT1).

 – High risk of lymphatic involvement: tumors localized in the submucosa (pT1) 
but of high grade and poorly differentiated (G3) and all tumors infiltrating 
deeper layers.

Based on risk stratification, three different diagnostic-therapeutic pathways with 
increasing invasivity can be proposed to cN0 patients [49]:

 Active Surveillance
Active surveillance is the most conservative option, consisting in a strict clinical and 
radiological follow-up aimed at detecting early signs and symptoms of a loco- 
regional lymph node recurrence, in order to guarantee an early and curative surgical 
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approach. On the one hand, this approach has the advantage of avoiding a surgery, 
with all the related risks, that could be unnecessary from the point of view of onco-
logical radicality. This approach requires compliance. Additionally, it is necessary 
to counsel the patient about possible risk related to a deferred node disease. In fact, 
there are cases of loco-regional lymph node recurrence not detectable by imaging 
techniques and then misrecognized up to more advanced stages in which it was then 
necessary to perform an invasive approach with outcomes, in terms of survival, less 
satisfactory than the same surgery performed early.

In 2007, Meijer et al. conducted a study showing that early lymphadenectomy in 
cN0 patients is associated with a survival rate of about 90%, while the same surgery 
performed in later settings, practiced only when there are clinical and radiological 
signs of recurrence, correlates with survival rates of 40% [50].

To summarize, the conservative approach offered by surveillance is a strategy 
that should be applied only in selected cases of cN0 patients who satisfy certain 
requirements:

• Low risk PC
• Elderly pluricomorbid patients in whom surgery is charged with multiple risks
• Strict adherence to cadenced follow-up

 Invasive Lymph Node Staging
Invasive lymph node staging involves the use of invasive surgical techniques to 
study the loco-regional inguinal lymph nodes.

There are two lymph node staging techniques:

• The dynamic sentinel lymph node biopsy (DSNB) technique uses Technetium- 99m 
(TC99-m), which is injected the previous day in the site adjacent to the area of 
malignancy; subsequently, any lymph node uptake is searched for, as a sign of 
regional disease involvement. The procedure can be made more effective, in 
terms of sensitivity and specificity, if the use of TC-99m is associated also to the 
blue-patent according to the latest EAU Guidelines [1]. Recent evidences sup-
port the use of intraoperative indocyanine green (ICG) fluorescence to optimize 
outcomes of DSNB.

• The modified inguinal lymph node dissection (mILND) consists in the surgical 
removal, laparoscopic or with open technique, of the first lymph nodes of the 
penile drainage chain, specifically the supero-medial and central inguinal lymph 
nodes bilaterally.

Even in pursuing these more invasive staging pathways it is necessary to carefully 
evaluate the patients to whom they are proposed, it is essential to examine the clini-
cal scenario an overall and the risks and benefits of the individual case.

Several authors in the past have conducted studies aimed at measuring the sensi-
tivity and specificity as well as reliability and reproducibility of mILND and DSNB: 
according to the study conducted by Rothenberg K.H et al. in 1994 and then con-
firmed by the subsequent work in 2007 by Meijer et al. in the case of DSNB the rate 
of false negatives (FN) is around 12–15%, even in referral centers [49, 51].
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It should be kept in mind that neither of the two techniques on which the pro-
posed invasive staging is based guarantees 100% detection of lymph node microme-
tastases in cN0 patients [17, 52]. If inguinal lymph nodes analyzed by invasive 
staging techniques are positive for malignancy, radical inguinal lymphadenectomy 
(ILND) becomes imperative.

 Management in Case of Doubtful or Positive Inguinal Palpation 
(cN1 and cN2)

In patients with positive mono or bilateral inguinal lymph node palpation—cN1 and 
cN2, respectively—the therapeutic pathway should include first of all the radiologi-
cal study of the pelvis, in fact CT with contrast or MRI allow a better local charac-
terization of the regional lymph node status than the clinical examination alone as 
recommended by the EAU Guidelines [1].

Because, in case of positive lymph node palpation, the hypothesis of metastatic 
disease is highly probable, staging must be aimed at excluding metastatic spread.

In doubtful cases a cytologic examination by ultrasound-guided needle aspira-
tion (FNA) is a viable option. According to the 2006 study by Sairson et al. con-
ducted on 16 patients with pSCC and positive lymph node palpation, the FNA 
technique has good sensitivity, specificity and accuracy and allows an early ILND 
even in cases that are not clinically exhaustive [53]. Otherwise, the gold standard 
approach is represented by surgical excision of palpable inguinal lymph nodes 
with intraoperative histologic evaluation by frozen section followed by a ILND if 
positive.

If local staging is positive for metastatic disease to the inguinal lymph nodes the 
use of 18F-FDGPET/CT may be appropriate with the intent of detecting other meta-
static locations, while it should not be interpreted as an alternative option to invasive 
techniques in the staging procedure, as the risk of false negatives is high as demon-
strated by the study of Rosevear et al. in 2012 [54].

 Radical Inguinal Lymphadenectomy (ILND)

After positive local staging in cN1 or cN2 patients, surgical removal of inguinal 
lymph nodes is indicated: bilateral ILND can be performed with traditional open 
technique or by minimally invasive techniques such as laparoscopy (Video endo-
scopic inguinal lymphadenectomy: VEIL) or robot-assisted laparoscopy (R-VEIL).

 ILND Step by Step Technique
A transversal inguinal incision of approximately 7 cm in length 1 cm below the 
inguinal ligament was performed (Figs. 18.9 and 18.10: right side). The Camper’s 
fascia was incised. The dissection of superficial nodal stations between Camper’s 
and lata fascia was performed. The saphenous veins was isolated and spared if not 
involved in nodal disease. A progressive ligation of the pudendal, epigastric, and 
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Fig. 18.9 Open 
ILND. Scarpa’s Triangle: 
the upper the inguinal 
ligament, the lateral the 
sartorius muscle and the 
medial the adductor 
muscle. Excision of the 
lymph nodes along the 
course of the femoral 
vessels and the saphenous 
vein, which is spared if 
possible

Fig. 18.10 Open ILND at 
the right groin versus VEIL 
at the left groin

circumflex vascular pedicles was performed. Superficial lymph node packages were 
isolated. Lymphostasis was obtained with selective use of metallic ligaclips or with 
application of automatic sealing systems. Fascia lata was incised longitudinally at 
the level of ovalis fossa. Deep nodal packages were isolated and excised. Hemostasis 
was achieved. Tubular drainage was left in place.

 Video Endoscopic Inguinal Lymphadenectomy (VEIL) Step by 
Step Technique
An Hasson’s trocar was inserted at the apex of Scarpa’s triangle. A digital develop-
ment of a working space below Camper’s fascia was obtained. Two 5 mm trocars 
were placed 5 cm laterally to the Hasson in a triangle fashion (Fig. 18.10: left side, 
Figs. 18.11 and 18.12). Insufflation with CO2 at 10 mmHg. Progressive develop-
ment of working space. Progressive isolation and selective ligation of the pudendal, 
epigastric and circumflex pedicles with the use of ligaclips or automatic sealing 
systems. Isolation and sparing of the saphenous vein (Fig. 18.13). Progressive exci-
sion of the superficial lymph node packages. Incision of the fascia lata at the level 
of the ovalis fossa. Excision of the deep lymph node packages. Hemostasis was 
obtained. Tubular drainage was left in place.
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Fig. 18.11 Laparoscopic 
dissection goes up to the 
inguinal ligament

Fig. 18.12 VEIL: Two 
5 mm trocars were placed 
5 cm laterally to the 
Hasson in a triangle 
fashion

Fig. 18.13 VEIL: 
Isolation and sparing of the 
saphenous vein. 
Haemostasis and 
lymphostasis by 
Thunderbeat
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Focusing on the surgical technique, in order to be as minimally invasive as pos-
sible, preservation of the saphenous vein is recommended, if surgically feasible, as 
it reduces morbidity. On the other hand, the use of a pedicled sartorius muscle flap 
to cover the dissected inguinal area is not recommended, as it does not improve the 
outcomes of oncological radicality, but worsens morbidity [1].

The surgical removal of all inguinal lymph nodes provides an excellent oncologi-
cal radicality of the disease and in cases of exclusive involvement of inguinal lymph 
nodes is considered as curative treatment [55].

While ILND play an essential role in the treatment of PC, it is also burden by 
important morbidities [56]. In fact, according to the main reports by Koifman in 
2013 and Yao in 2010, in addition to the classic complications related to any sur-
gery, as the surgical site infection, bleeding and hematoma formation, specific com-
plications as skin necrosis, lymphedema and lymphoceles formations are frequently 
described [57, 58].

Therefore an accurate selection of the type of patient to submit to ILND must be 
considered, resulting in precise balance between risks and benefits.

Overall, in order to reduce the morbidity of the procedure, some postoperative 
precautions are recommended, such as the use of suction drainage techniques, elas-
tic compression medications, elastocompression socks and prolonged antibiotic 
therapy in accordance with the findings of y by La-Touche et al. [1, 59].

 Pelvic Lymphadenectomy (PLND)

Ipsilateral pelvic lymphadenectomy (PLND) is demanded in high-risk patients with:

 – Two or more ipsilateral inguinal lymph nodes positive for disease at ingui-
nal staging

 – Inguinal lymph node diameter more than 3 cm
 – Extracapsular lymph node extension of disease to the explored inguinal 

lymph nodes

The aforementioned features are associated with increased risk of pelvic lymph 
node involvement as already anticipated by the study conducted by Graafland 
et al. in 2010 [60] and confirmed by the conclusions of the study conducted by 
Lunghezzani et al. in 2014 where among 142 patients analyzed (with histologi-
cal diagnosis of PC) the finding of these three features at the staging of ingui-
nal lymph nodes was associated in 57% of cases with pelvic lymph node 
metastases compared with no cases in patients who did not have these fea-
tures [61].

The choice of performing PLND at the same surgical time as the ILND or at a 
later time will depend on the individual case (Fig. 18.14).
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a b

Fig. 18.14 (a) Videolaparoscopic pelvic lymphadenectomy: open-laparoscopy placement of 
supra-umbilical Hasson and four other trocars according to classical scheme. (b) Excision of 
lymph node envelopes along the axis of the iliac vessels. (a, b) Pelvic laparoscopic 
lymphadenectomy

 Management in Case of Clearly Positive Inguinal Palpation 
With Voluminous Fixed Lymphadenopathies (cN3)

cN3 patients are defined as those who present at clinical diagnosis a severe inguinal 
lymph node disease characterized by very bulky, bilateral, fixed, and often ulcerated 
lymphadenopathies. The locally advanced stage requires a more complete radio-
logical staging aimed to the inguinal-pelvic study of the disease and also to a total- 
body evaluation in order to confirm or exclude the presence of distant metastatic 
disease. Therefore, in these patients the staging procedure is based on thoracic- 
abdominal and pelvic contrast CT scans. The indication for histological staging of 
inguinal lymph nodes, which consists exclusively on surgical removal of suspicious 
lymph nodes, may not be systematic, in fact, in those cases in which the clinic is 
unequivocal, this step can be bypassed and proceed directly to bilateral and inguinal 
lymphadenectomy and then pelvic necessary.

In literature and also according to what reported in the EAU Guidelines, between 
the end of the 90s and the first decade of the 2000s a therapeutic scheme based on 
neoadjuvant chemotherapy (CT) in cN3 patients followed by surgery only in cases 
of good clinical and radiological response has been proposed, so currently this rep-
resents the standard of care [1, 62–66]. All authors currently agree on the poor 
prognosis that characterizes this class of patients.

 Adjuvant Chemotherapy

According to EAU Guidelines 2021 treatment scheme based on lymphadenectomy 
followed by adjuvant chemotherapy (CT) in pN2 and/or pN3 patients seems to sig-
nificantly increase the disease free-survival (DSF) rate [1, 67–70]. There is no evi-
dence in the literature currently regarding adjuvant radiation therapy.
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 Nodal Recurrence

In case of lymph node recurrence, the EAU Guidelines [6] recommend surgical 
treatment. However, as always, it is necessary to adapt the treatment based on the 
individual case, because if the regional recurrence occurs in subjects who have 
already undergone to invasive staging techniques, the diffusion of lymph node 
metastases will be subverted and will no longer follow the classic linear model 
mentioned at the beginning of this chapter.

The alteration of the original anatomy of the inguinal and pelvic lymphatic drain-
age pathway will make the scheme of disease spread disorderly and unpredictable. 
Recently, DSNB has been described as effective in salvage settings, with a nodal 
recurrence after a previous invasive nodal staging.

According to current knowledge, the EAU guidelines propose a multimodal 
approach for these patients based on different personalized chemotherapy regimens. 
The prognosis of this group of patients is extremely poor [63, 71].

 Advanced Disease

Esther Lee and Arie Parnham

 Introduction

Most penile cancers are confined to the glans and prepuce, a significant number of 
patients will present late with locally advanced disease associated with inguinal 
metastases. This may be due to a combination of patient, healthcare, and disease 
factors. Many patients cite embarrassment, guilt, and fear as explanations for ignor-
ing symptomatic and in some circumstances clearly abnormal fungating infiltrative 
lesions on the penis or in the groin [72]. The rarity of the disease also means that the 
awareness of healthcare professionals both in primary and secondary care is limited, 
often leading to misdiagnosis and false reassurance. Finally, its presentation can be 
covert with the disease developing unchecked under a phimotic foreskin or an ingui-
nal node being passed off as a small hernia left on surveillance, leading to delays in 
diagnosis and definitive management [73].

The management of advanced tumors as with many cancers, benefits from being 
placed within an extended multidisciplinary team including oncologists, surgeons, 
radiologists, specialist nursing, and palliative care physicians. The patient and fam-
ily, however, should rightly be placed in the center of decision making where pos-
sible. It is worth recognizing that many interventions for advanced disease in PC 
have a limited evidence base which makes the already complex interplay between 
preserving quality of life versus extending life even harder.

The presentation of men with advanced PC is varied and can be because of local 
effects from the primary or inguinal/pelvic lymphadenopathy, and metastatic 
disease.
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 Locally Advanced Primary

Local effects from an advanced primary can include (although not limited to) bleed-
ing, pain, discharge, and a distinctive foul odor. An advanced tumor can have a 
profound influence on urinary function depending on its location with dribbling 
incontinence and urinary retention being a feature of those with distal tumors, and 
urinary incontinence with more proximal membranous urethral involvement [74]. 
These can usually be temporized or palliated with the provision of a urethral or 
suprapubic catheter until a definitive management strategy is established. Where a 
primary tumor extends into the anorectal area it may result in lower gastrointestinal 
problems such as pain, rectal bleeding, tenesmus, and bowel obstruction. In such 
cases a palliative diversion using a colostomy may be used.

Management of a locally advanced PC should always be taken in context of lym-
phatic, and metastatic burden, as well as patient factors such as pre-existing morbid-
ity predicted survival and patient’s preferences. The aim of intervention should 
always be explicit whether it is for palliation or curative intent. Where there is 
uncertainty regarding the extent of infiltration, pre-operative MRI can be used to 
identify the extent of proximal invasion and the presence of skip lesions [75]. This 
can facilitate pre-operative planning including liaising with plastic surgical col-
leagues for the use of flaps to cover defects, pelvic surgeons for urinary and bowel 
diversion etc. and other surgical disciplines. It also allows for adequate counselling 
and consent of the patient.

In rare cases of verrucous carcinomas or giant condyloma accuminatum 
(Buschke–Löwenstein tumour), where the primary can be large and locally infiltra-
tive but does not metastasize, the decision making is relatively straight forward and 
can be excised surgically based on clinical and radiological imaging to guide extent 
of resection [76–79].

Further details on Partial penectomy, and radical penectomy are discussed earlier 
in this chapter.

In cases that are deemed inoperable, data extrapolated from trials in oropharynx, 
vulval, cervix and anal cancers have demonstrated the radiosensitive nature of squa-
mous cell carcinomas [80]. In combination with chemotherapy there have been 
some reports reporting success in treatment, however this is limited by small sample 
sizes [81, 82].

 Advanced Inguinal Disease and Pelvic Disease

As discussed earlier in the chapter most penile cancers disseminate in a step wise 
manner spreading from the primary along lymphatic channels to the superficial and 
then deep inguinal lymph nodes, before passing through the femoral canal to the 
pelvic nodes. In cases of advanced inguinal disease, patients may present with bulky 
disease, which may be adherent or erode through the skin, causing pain, discharge, 
bleeding, lymphoedema and a foul odor.
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In such cases imaging with CT of the thorax, abdomen and pelvis is essential so 
that an assessment of resectability can be made. Further, as per managing the pri-
mary, it is important to consider the context of the disease in terms of pelvic nodal 
involvement and metastasis. Most will demonstrate extracapsular spread indicating 
a higher risk of pelvic involvement and metastasis which may preclude early resec-
tion and justify neoadjuvant or palliative chemoradiotherapy. Finally, a small pro-
portion of patients presenting with locally advanced inguinal disease will involve 
the femoral vein or artery and as such represent a risk for catastrophic haemorrhage. 
This is invariably a terminal event for which patients, carers, family members and 
staff should be made aware of, and advice/protocols given on how to manage appro-
priately and sensitively.

In those patients with bulky nodes but not fixed (N1/2) radical ILND as previ-
ously described is appropriate. Where significant defects are created from the exci-
sion of disease such that tension free closure is not possible, mobilization of the 
flaps can be performed along with Sartorius transposition to protect the vessels. 
Early engagement with plastic surgical services can be critical for larger defects 
requiring coverage with pedicled grafts such as rectus femoris pedicled flap, vertical 
rectus abdo-minis myocutaneous (VRAM), anterolateral thigh (ALT), and tensor 
fascia lata (TFL) [83, 84].

In patients with fixed inguinal nodal disease, it is important to recognise that in 
such cases the evidence for intervention is far from mature and doubt still exists 
regarding the optimal strategy and outcomes remain universally poor. In such cir-
cumstances the importance of multidisciplinary decision making with patient 
involvement is critical.

Surgical excision of disease is feasible using the principles set out in brief above 
and can be employed in the palliative setting, although it is important to recognize 
that the risk of complications in such cases are increased and a careful assessment 
of risks versus perceived benefits should be made.

It is recognized that in the curative setting however the chances of positive mar-
gins and residual disease are too high to provide conclusive benefit and ignores the 
risk of systemic malignancy. Many patients may find that subsequent complications 
of surgery (which are increased in these cases) prevent patients ever receiving adju-
vant systemic therapy, or patients’ disease progresses during the time of recovery.

In cases where a curative intent is deemed suitable, neoadjuvant chemotherapy 
with cisplatin and taxane based regimens have been used with some effect to help 
downstage disease locally and allow treatment of systemic disease early on. In those 
patients that respond they can then go onto have completion ILND with long term 
survival in 37% of cases [62, 66]. This has been supported by further studies show-
ing similar outcomes although, it is worth recognizing that that triple regimen che-
motherapy is associated with significant toxicity and as such many patients are 
ineligible for treatment who present with cN3 disease due to reduction in their per-
formance status and existing co-morbidity [63]. The most used regimens are pacli-
taxel, ifosfamide, and cisplatin (TIP) and docetaxel, 5-fluorouracil and cisplatin 
(TPF) with pathological response rates of 15% and an objective response rate of 
50% [66, 68, 84–88].
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The use of radiotherapy in the management of advanced inguinal and pelvic 
disease remains unclear. Data from other squamous cell cancer sites including oro-
pharynx, vulval, cervix and anal cancer, have demonstrated benefit, however this 
has not been conclusively replicated in PC with a systematic review of seven studies 
in 2018 failing to identify a positive benefit [89].

 Metastatic Disease

Although metastatic disease can appear throughout the body, the most common 
sites are lung, liver, retroperitoneum and bone [90].

It is worth recognizing that the prognosis for metastatic PC is extremely poor and 
many patients will endure a significant reduction in their quality of life conse-
quently. Involvement of palliative care physicians and allied teams is essential.

Patients with PC may present with paraneoplastic hypercalcaemia even without 
evidence of bone metastasis because of release of parathyroid hormone protein ana-
logues [91, 92]. Symptoms include thirst, lethargy, and confusion are all potentially 
reversible with bisphosphonates and fluid resuscitation which may improve perfor-
mance status and allow subsequent palliative intervention, i.e., surgery, radiother-
apy, systemic therapy.

Skin metastases can be devastating and multiple, causing pain, bleeding, and mal 
odor. Although they can be excised, they invariably appear elsewhere.

Depending on the patient’s co-morbidity and performance status they can be 
offered systemic therapy usually TIP or TPF, recognizing however the severe toxic-
ity associated with such regimens may limit their utility in the palliative setting. 
More tolerable regimens have been investigated including vinflunine, cisplatin and 
irinotecan, which demonstrated a clinical benefit rate of 45.5% (n-25), although no 
standard first line option exists [93]. More recently new trials have opened explor-
ing the use of immunotherapy and basket trials.

 Quality of Life

Esther Lee and Arie Parnham

The investigation and management of PC holds many challenges for patients. 
Dealing with the diagnosis of a cancer many will not have had a prior knowl-
edge of, makes managing the inevitable uncertainties and effects of investiga-
tions and treatments all the harder patients. It is well understood and documented 
that the penis holds enormous psychological importance for men as well and so 
it is little surprise to find that PC can be a devastating disease with a consider-
able effect on quality of life [94]. What is surprising however is despite the 
implicit effects of the disease on patients there is little good quality evidence 
available to inform us.
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 Psychological

The psychological effect of PC treatment can be profound. In a systematic review 
by Maddineni et  al. it was found that 40% of patients had impaired wellbeing 
(General Health Questionnaire), 31% had pathological anxiety (HADS) and 53% 
exhibited signs of mental illness (DSM 3R) [95]. Many of the themes around mental 
health identified in patients having undergone treatment for PC relate to a loss of 
masculinity and concerns regarding the appearance of the penis. Many patients 
express reticence in showing the penis to partners or its appearance as a barrier to 
engaging in relationships. The value of the clinical nurse specialist (CNS) role in 
improving the experiences of those diagnosed with cancer cannot be underestimated 
and patients should have access to psychological and psychosexual support. Many 
men also find benefit in support groups. In a qualitative study the authors reported 
that meeting men with a similar condition and sharing experiences of living with the 
disease were important to them [96].

Relaxing attitudes towards safe margins for surgery and regarding local recur-
rence on the penis, has meant that the paradigm has shifted from oncological control 
with cursory attention to function to one that considers form, function as well [22, 
23, 97–99]. There have been numerous studies published examining penile preserv-
ing techniques both surgically and using brachytherapy/radiotherapy with many 
showing improved satisfaction.

 Voiding

The effect of PC management on voiding is poorly documented. Many men follow-
ing penile preserving surgery will be able to void, however may find that they spray 
when passing urine and require a funnel. In those men undergoing total penectomy 
and perineal urethrostomy and depending on preserved length those post partial 
penectomy will find that they must sit to void. The impact on the male psyche of 
these changes to perceived ‘normal’ male behaviors is yet not well documented.

 Sexual Dysfunction

Several studies have examined the effects of PC management on sexual function.
Much of the evidence confirms what could be assumed, the more aggressive the 

surgery the larger the effect on sexual function. In a study from Norway, patients 
that underwent radical penectomy and partial penectomy were more likely to have 
reduced sexual interest, severely limited sexual ability, markedly reduced sexual 
enjoyment and frequency [100]. This was in sharp contrast to those men undergoing 
penile preserving forms of management (glansectomy, local excision, radiother-
apy), who still had effects on function but to a lesser degree [100]. The relationship 
between extent of penile resection to sexual function has been confirmed in similar 
studies and cemented the role of penile preserving surgery [38, 101]. The 
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importance of a psychosexual counsellor and attention to penile preservation should 
always therefore be considered in those men wanting to preserve sexual function. In 
addition, for those men who have had more aggressive forms of surgery clear refer-
ral pathways should be in place to allow consideration for genital reconstruction 
such as phalloplasty.

 Lymphoedema

One of the main concerns of PC patients is lymphoedema, which can affect the 
lower limbs and genitals following groin node surgery. Both DSNB and ILND carry 
a risk of complications of 3.4% and 42–57% respectively [102, 103]. Without doubt 
the use of DSNB has reduced the number of patients requiring ILND. For those 
undergoing groin node dissection, the issue persists however. Modifications in tech-
nique, including adoption of laparoscopic and robotic approaches, have demon-
strated reduced rates of lymphoedema, and hospital stay with comparable 
oncological outcomes [104].

With no clear solution to the issue, it is important to have clear information 
regarding care for patients and well-defined pathways for lymphoedema support 
services co-located where possible.
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19Association of Sexual Dysfunction 
and Neurological Disorders

Fatma Gokcem Yildiz

Abstract

Sexual dysfunction (SD) is common in neurological disorders due to the combi-
nation of lesions affecting neural control, neuropsycogenic consequences of the 
disease and pharmacological agents. SD significantly affects quality of life in not 
only neurological patients, but also their partners. Sexual function including 
arousal, desire, orgasm, erection and ejaculation is under the control of coordi-
nated function of somatic and autonomic systems. The other brain network sys-
tems are also take part in functioning the sexual organs set in a complex neural 
hierarchy. This relation and interaction is increasingly being demonstrated over 
years with high quality neurophysiological and neuroimaging studies. SD is an 
underreported, underrecognised symptom for the neurology patients which 
impacts patients mental and physical health related quality of life. The major 
reason for this, is the lack of knowledge. Specialized neurologists dealing with 
the potential chronic neurological patients that can often be observed SD, urolo-
gists and andrologists should be aware of their patients for the management and 
diagnosis.

Sexual dysfunction (SD) is common in neurological disorders due to the combina-
tion of lesions affecting neural control, neuropsycogenic consequences of the dis-
ease and pharmacological agents. SD significantly affects quality of life in not only 
neurological patients, but also their partners. Thus, detailed investigations and the 
management of this patients should be undertaken in specialized centers. The treat-
ment and evaluation of the patients should preferentially require collaboration of 

F. G. Yildiz (*) 
Faculty of Medicine, Department of Neurology, Hacettepe University, Ankara, Turkey

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
S. Sarikaya et al. (eds.), Andrology and Sexual Medicine, Management of Urology, 
https://doi.org/10.1007/978-3-031-12049-7_19

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-12049-7_19&domain=pdf
https://doi.org/10.1007/978-3-031-12049-7_19


410

both neurology and urology departments. Regardless of the etiology; the damage of 
any neural features described above can cause SD.

 Neural Control of Sexual Function

Sexual function including arousal, desire, orgasm, erection and ejaculation is under 
the control of coordinated function of somatic and autonomic systems. The other 
brain network systems are also take part in functioning the sexual organs set in a 
complex neural hierarchy. This relation and interaction is increasingly being dem-
onstrated over years with high quality neurophysiological and neuroimaging stud-
ies. The cortical areas insula, temporal lobes, anterior cingulate cortex, periaqueductal 
grey matter and hypothalamus take part in central coordinating the sexual behavior 
via autonomic nervous system [1–4]. The facilitator and the inhibitory pathways 
through the spinal cord modulate the thoracolumbar sympathetic and sacral para-
sympathetic spinal levels. The control of sexual events for women and men genitals 
appear similarly; example lubrication of vagina, clitoris erection or the erection, 
ejaculation in male. Apart from the neuroanatomical structures; additional psycho-
social pathologies, vascular or hormonal dysfunction also alter the sexuality. 
Although such a complex neural system provides normal sexual responses; the neu-
rological lesions may lead SD at different anatomical levels. Normal erection func-
tion is arising after psychogenic and physical stimulation and under control of 
parasympathogenic fibers from sacral S2 to S4. These fibers travel though pelvic 
nerve, pelvic plexus and enters to corpus cavernosum. They start a process after 
releasing nitric oxide and acetylcholine both which causes smooth muscle relax-
ation and a blood influx to the tissue. The endothelium also releases more nitric 
oxide to sustain the erection. Intracavernosal pressure and phosphodiesterase 5 also 
contribute the maintaining the erection. Besides, ejaculation reflex is coordinated by 
sympathogenic fibers arise from thoracolumbar T10 to L2 and somatic fibers from 
S2–4 segments [4].

 Dysfunction in Neurological Diseases

Regardless of the etiology; the damage of any neural features described above can 
cause SD (Fig. 19.1). The SD is more common than the other population in the 
patients with neurological diseases due to not only the lesions or neural damage, but 
also the therapies. The data about this information is related from the limited 
 observational studies. In general SD appears as the loss of function or rarely hyper-
sexuality. The main categories include loss of desire, failure of arousal, orgasmic 
dysfunction and sexual pain disorders in SD.

The medical history, screening tools like questionaries’ and neurological exami-
nation takes part for the diagnosis of SD in neurologic patients. Neurological exam-
ination should include muscle stretch tests, deep tendon reflexes, detecting Babinski 
sign, sensation of touch and pinprick including perianal region, tonus of external 
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Fig. 19.1 Simplified illustration of neural control of sexual function and possible neurological 
disorders

anal sphincter, bulbocavernosus and anal reflexes. SD may appear not only with the 
patients with known neurological diseases; but also, it rarely be initial manifestation 
before the neurological diagnosis without finding a urological cause. 
Polyneuropathies, diseases related autonomic system dysfunction such as Parkinson 
plus syndromes multi system atrophy (MSA); structural that cause conus/cauda 
syndromes may be the early etiologies for the SD before the neurological diagnosis 
[5]. In such patients peripheral electromyography, electrodiagnostic test for needle 
EMG of anal sphincter, bulbocavernosus reflex testing and neuroimaging investiga-
tions are appropriate for detecting the main etiology.

 Neurological Diseases

 Trauma

Both head and the pelvic trauma may cause the SD by damaging the neural fibers 
directly. Pelvic floor nerves which are necessary for ejaculation and erection 
travel close to many of the pelvic organ anatomic neighborhood. Prostatectomies, 
cystectomies, rectal surgery, periaortic surgeries including aneurysm and bypass, 
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retroperitoneal lymph node dissections in testicular cancers are the common sur-
gical types which may damage the superior hypogastric plexus, postganglionic 
sympathomimetic nerves [6–9]. In general patients with head trauma has high 
rates of SD varies 36% to 54% [10]. The sexual disability may become after 
global injury or injury of focal regions. Although global injuries may result hypo 
sexuality, the focal prefrontal lobe regions may result hypo sexuality or hyper 
sexuality. Bilateral temporal lobe injuries also produce the Kluver-Bucy syn-
drome of hyper sexuality and hyper orality after head trauma [11]. Hypothalamic 
and pituitary damage associated with traumatic brain injuries may lead to change 
hormonal factors such as oxytocin, growth hormone, gonadotropins, prolactin 
hypothalamic peptidergic neurons of Orexin-A [12, 13].

 Spinal Cord Injury and Abnormalities

Spinal cord injury impairs sexual dysfunction in men and women. Sensorimotor 
disability, bladder dysfunction are the major issues in patients that effect quality of 
life. Vaginal lubrication, and orgasm are generally affected in women, erection and 
ejaculation affected in women. The impaired sexual responses depend on the com-
pleteness and the level of the injury. Both genders become difficult to be aroused 
and its reported that the women are more effected that men [14].

The physical sensations including tingling and spasm are the most reported in 
men and women. Erection and ejaculatory capacity is most effected in men via the 
psychogenic and reflex pathways. The psychogenic pathway is mediated by the 
T12-L2 thoracolumbar sympathetic outflow. After a high lesion psychogenic erec-
tions are lost but reflex erections remain intact. Lower lesion levels generally reduce 
erectile capacity. Neural tube defects including lumbar vertebrae are the disorders 
of the spinal cord which may result any kind of SD [15, 16]. Tethered cord syn-
drome and its surgery are also included in the etiology of SD.

 Multiple Sclerosis

Multiple Sclerosis (MS) is a demyelinating disease of central nervous system often 
causes disabling neurological symptoms in young adults. Sexual dysfunction is 
reported more common in MS patients than the general population with a rate of 
50–90% in men and 60–80% in women [17, 18]. Several factors may contribute to 
SD in patients with MS. Primary SD may appear as a result of the demyelinating 
neural lesions and axonal damages’ itself in which the pathways taking part of sex-
ual function. Brainstem lesions, total lesion amount of the patients, limbic and 
paralimbic brain regions are more related with SD. Spinal cord lesions are also a 
major factor, especially in male erectile dysfunction [19].

Secondary MS related symptoms including spasticity, tremor, fatigue, bladder 
dysfunctions, immobility, cognitive and sensory dysfunction may effect 
SD.  Emotional and psychosocial changes, depression and anxiety may also 
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correlate with the SD. Some additional several medications may worsen the sex-
ual function; patients should be warned about serotonin reuptake inhibitors. 
Although erectile dysfunction, ejaculatory dysfunction, anorgasmia and reduced 
libido are most frequent complaints in men; reduced libido, vaginal lubrication 
failure and anorgasmia are the most common SD presentations in women [20]. 
Some questions of symptomatology onset, duration and self-reported question-
naires like the MS Intimacy and Sexuality Questionnaire-19 (MSISQ-19) may 
help to detect the SD in patients.

 Movement Disorders

Parkinson disease is a progressive neurodegenerative disorder with an autonomic, 
limbic and somatomotor systems involvement. Although SD is one of the disabling 
clinic aspect, it is poorly investigated. The prevalence is reported 35–65% of the 
Parkinson patients [21]. It is reported that men effected more than the women. This 
may be the complexity of the diseases itself. Motor control, cognitive, psychologi-
cal, pharmacological components and interactions are crucial to discriminate the 
origin of sexual behaviors. Dopamine replacement therapy is the most common 
treatment of the symptoms. Dopamine promotes the sexual motivation and recog-
nized as a pro-sexual neurotransmitter. Hyper sexuality may appear not only under 
L-dopa treatment, but also it may be a sign of frontal lobe disinhibition [22]. Apo 
morphine, D2 agonist, subcutaneous injections may result penis erection [22, 23]. 
In a previous study, treatment with deep brain stimulation of the subthalamic 
nucleus in men showed a slightly improvement over the satisfaction of sexual life 
[24]. Especially in medial optic area dopamine is releasing which causes sexual 
facilitation in men. Additionally, paraventricular nucleus which has oxytogenergic 
neurons, nucleus accumbens, mesolimbic areas, hippocampus, medulla oblongata 
has important role for the sexual behavior. The multifactor including aging, disabil-
ity of movement disorder, autonomic dysfunction, neuropsychiatric status and phar-
macotherapy may contribute the SD.  Antidepressants, in particular selective 
serotonin reuptake inhibitors are associative in male and female. Increased sexual 
desire, vaginismus, decreased arousal, erectly dysfunction, premature ejaculation, 
decreased orgasm are the most self- reported categories. Erectly dysfunction is seen 
twice frequent than the healthy people. Autonomic dysfunction is important to dis-
criminate the parkinsonian plus syndromes like multisystem atrophy (MSA) [25]. 
MSA patients are more likely to be affected because of the autonomic failure. The 
erectly dysfunction may be the appearance of the disease in men which should be 
questioned to the patients with other autonomic symptoms. Genital hyposensitivity 
was reported 56% of the women with MSA [26].

SD also discussed in patients with Huntington Disease which is an also neurode-
generative movement disorder disease. The most common symptoms are hypo sex-
ual disorders (53–83%), hyperactive sexual disorder (6–30%), erectile (48–74%), 
ejaculatory dysfunctions (30–65%), lubrication problems (53–83%), and orgasmic 
dysfunction (35–78%) [27].
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 Epilepsy

The presence of SD in epilepsy is related multiple combination of factors including 
disease related, drug related and psychosocial factors. It discussed that all the fac-
tors alter the hypotalamo- pituitary releasing mechanisms or the epileptic discharges 
propagates the hormonal responses of gonadotropins and dopamine. And preferably 
right temporal epilepsy is also discussed to be a reason for SD in animal models. 
The prevalence of SD in epileptic women is variable with a rate of 10–75% [28].

This variable result may because of the small size of studies, the heterogeneity of 
epileptic syndromes and the variety of medical drugs. The patients with uncon-
trolled seizures, under polytherapy, higher seizure frequency are reported more 
SD. Hypo sexuality and sexual desire are more frequent SD domains in women with 
epilepsy [29]. Variable prevalence studies are reported in men, because of the het-
erogeneity of the patients as similar to women SD [30].

Erectile dysfunction and premature ejaculation are mainly affected and more 
common in men with epilepsy. Anti-epileptic drugs are also suspected of SD in 
previous studies. Decreased libido reported with pyrimidone, phenobarbital, carba-
mazepine and phenytoin [31, 32]. Carbamazepine is shown to be associated with 
low testosterone and high levels of sex hormone binding globulin. Oxcarbamezapine 
can cause similar hormonal responses like carbamazepine [33]. Valproic acid may 
cause impotence 10% of patients [34]. Topiramate may cause sexual disorders in 
7.4% to 12.5% patients, likely causes orgasmic problems in women and erectly 
dysfunction in male [35]. A previous study indicates patients on lamotrigine therapy 
have improvement on sexual functions. It is suggested that the other newer antiepi-
leptic drugs zonisamide, levetirasetam, gabapentine, pregabaline, locasamide can 
cause hyposexuality, anorgasmia and erectly dysfunction. It is not fully understood 
and likely be effected multifactorial. The changes of frequency after epilepsy sur-
gery is not also clear; but its discussed that improvement may be present after sur-
gery because of the reduction of antiepileptic drugs or reducing the frequency of 
seizures [36].

Epilepsy has also high association with psychosocial comorbidities and psychi-
atric disorders. Contribution of depression, anxiety, psychosis can play important 
role in management of patients. The prevalence of SD is increased with the comor-
bidities and antidepressant and antipsychotic treatment.

 Stroke

Stroke is a disabling and mortal disease in which approximately 50% of the people 
experiences SD [37, 38]. It may occur in cerebral hemispheres, brainstem, midbrain or 
spinal cord which may cause varying SD depending the location. This condition often 
results because of multifactorial reasons. Direct result of stroke and comorbidities (dia-
betes, cardiac, hypertension…), the sensorimotor disabilities (hemiplegia, spasticity, 
bladder dysfunction, pain…), psychosomatic and cognitive issues are the related causes 
of SD in post stroke survivors. Erectly dysfunction, decline of libido, anorgasmia, 
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ejaculation problems are frequent symptoms that seen 17% to 48% of the patients. 
Right hemispheric stroke patients are the more affected than the left hemispheric ones.

 Peripheral Nerve Impairment

Different types of peripheral nerves (motor, somatic or autonomic) dysfunction may 
cause SD. The etiology of the axonal damage may be due to the direct nerve injury 
of the peripheral nerve or the small vascular impairment. Sensory stimuli of the 
genitals are important for sexual excitement. Penis and the clitoris has free nerve 
endings in glans superficial mucosa which of these are responding deep pressure, 
vigorous movement and pain. The mechanoreceptors are adapting by the afferent C 
and A-d fibers [39].

Pudendal nerve neuropathy, sacral plexus injuries, cauda equine syndrome are 
the focal nerve involvements. Diabetes mellitus, Vitamin B1–B12 deficits, uremia, 
Guillian Barres Syndrome, chronic demyelinating polyneuropathy, porphyria, pan-
dysautonomia, alcoholism, Charcot–Marie–Tooth disease, Transthyretin amyloid 
polyneuropathy, hereditary sensory autonomic neuropathies, HIV-associated poly-
neuropathy, paraneoplastic autonomic neuropathy are the causes of polyneuropa-
thies that cause SD [40–42].

 Conclusion

SD is an underreported, underrecognised symptom for the neurology patients which 
impacts patients mental and physical health related quality of life. The major reason 
for this, is the lack of knowledge. Specialized neurologists dealing with the poten-
tial chronic neurological patients that can often be observed SD, urologists and 
andrologists should be aware of their patients for the management and diagnosis. 
Coordinating and counselling may provide to establish multidisciplinary approach 
for the healthcare of the patients. It is important to examine the patients individually 
to reach a successful therapy.
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20Testosterone Replacement Therapy
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Abstract

The aim of testosterone replacement therapy (TRT) is to provide the develop-
ment of and maintain the secondary sex characteristics and to improve the symp-
toms and signs due to testosterone deficiency in patients with androgen deficiency. 
Testosterone replacement should be applied in patients with hypogonadism who 
have symptoms and signs of androgen deficiency associated with low testoster-
one levels. TRT has positive effects on secondary sex characteristics, sexual 
functions, muscle strength, physical functions, mood and bone density. Several 
testosterone preparations such as oral preparations, parenteral testosterone esters, 
transdermal testosterone patch, testosterone gels and transdermal testosterone 
tablets are available for the treatment of male hypogonadism. The adequacy of 
testosterone therapy is assessed according to the clinical response and serum 
testosterone levels. The biochemical goal in treatment is to keep testosterone 
levels at mid-normal range. After starting TRT, serum testosterone, hematocrit 
and PSA levels should be measured periodically, and digital rectal examination 
should be performed in the follow-up. TRT is contraindicated in patients with 
metastatic prostate and breast cancers. Before starting TRT, men with a history 
of prostate cancer or are at high risk for developing prostate cancer should be 
identified. Testosterone therapy is also not recommended in patients with 
increased hematocrit values, patients with obstructive sleep apnea, uncontrolled 
heart failure and lower urinary tract symptoms.
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The overall aim of the testosterone replacement therapy (TRT) is to induce and 
maintain the secondary sex characteristics and improve the symptoms of androgen 
deficiency. Testosterone replacement should be administered to patients with hypo-
gonadism who have symptoms and signs of androgen deficiency associated with 
low testosterone levels. Testosterone replacement is not effective in patients with 
symptoms of androgen deficiency but with normal testosterone levels. Also, the off- 
label usage for antiaging purposes or to increase muscle mass or sexual desire 
should be discouraged because of potential adverse effects. The specific symptoms 
and signs for androgen deficiency are decreased libido and morning erections, loss 
of body hair, gynecomastia, small testicles, and low bone mineral density.

The main goal in testosterone replacement is to keep testosterone levels within 
normal ranges. The normal range for testosterone in adults is quite broad and is 
based on morning blood samples of a healthy young male. Testosterone levels 
decrease gradually and progressively with age. However, the physiologic signifi-
cance of this decline is unclear.

 Effects of TRT

The dose-related effects of TRT may vary in different tissues and in different clini-
cal situations. The effects of testosterone therapy on libido continue to increase until 
testosterone levels reach normal levels. No additional increase in libido is seen at 
supraphysiologic testosterone levels. However, the effect of TRT on muscle strength 
increases in proportion to serum testosterone levels, and muscle strength continues 
to increase at supraphysiologic levels.

In patients with severe and long-standing androgen deficiency, TRT may cause 
sexual, behavioral and physical complications in the patient. To alleviate these prob-
lems, it is important to inform the patients and their partners about the side effects and 
complications of the treatment. Starting with a lower beginning dose of TRT for a few 
months and then increasing to a full replacement dosage may result in a more gradual 
transition from hypogonadism to eugonadism, leading to less severe problems [1].

 Secondary Sexual Characteristics

Testosterone replacement to patients who have not completed pubertal develop-
ment, provides the development of secondary sex characteristics such as deepening 
of the voice, facial and body hair growth, penile enlargement and pigmentation of 
scrotum, and increase the muscle and bone mass [2].

 Sexual Functions

Testosterone replacement improves libido, erectile functions, and sexual activity in 
hypogonadal patients with low libido and sexual dysfunction. However, 
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testosterone treatment had no effect on libido and sexual activity in hypogonadal 
patients with testosterone levels in the normal range [3, 4]. There is no effect of TRT 
on the ejaculatory function of patients with hypogonadism.

 Body Composition, Muscle Strength, and Physical Function

Testosterone replacement increases the muscle strength and fat-free mas in hypogo-
nadal men [5, 6]. TRT also reduces the whole body, intraabdominal, and intermus-
cular fat. These effects are related to the administered testosterone dose.

 Well-Being, Depressive Symptoms and Cognition

Testosterone treatment also has important effects on the mood. In this regard, TRT 
improves the positive aspects of mood and reduces the negative aspects. However, 
this effect is less significant in older hypogonadal men. TRT has not been shown to 
have a positive effect on depressive symptoms in men with clinical depression [7]. 
The effect of TRT on fatigue is inconsistent. Similarly, TRT had no effect on cogni-
tional function in older hypogonadal men.

 Bone Mineral Density

Bone density and vertebral and femoral bone strength improves after TRT in hypo-
gonadal men [8, 9]. However, the effect of TRT on the fracture risk is unknown. So 
far, testosterone replacement is not an approved modality for the treatment of osteo-
porosis or for reducing the risk of fractures. If the risk of fracture is high in hypogo-
nadal patients receiving TRT, osteoporosis should be treated with a pharmacological 
agent. In hypogonadal men with osteoporosis who are not at high risk for bone 
fracture, osteoporosis treatment can be delayed until the response to TRT will 
be seen.

 TRT in the Late Onset Hypogonadism

Late onset hypogonadism (LOH) is characterized by the signs and symptoms due to 
androgen deficiency with no reason of low testosterone levels other than aging. 
Older men have mildly reduced levels of total serum testosterone with a much sig-
nificant reduction of free testosterone due to a rise in SHBG with age. Although 
LOH negatively affects the quality of life in elderly patients, the use of TRT in this 
patient group is still controversial. Some short term trials showed that testosterone 
replacement may improve the sexual function, mood and bone density in these 
patients [10], long-term studies with higher number of patients are needed to clarify 
the criteria for treatment. Also, the risks and benefits associated with testosterone 
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replacement in this population should be carefully assessed. Many position state-
ments and clinical guidelines recommend the administration of TRT in individually 
selected cases in patients with LOH [11–14]. TRT should only be administered in 
elderly men with clinically significant symptoms of androgen deficiency and low 
serum testosterone levels confirmed by at least two separate measurements, espe-
cially after the potential benefits and risk of treatment have been discussed with the 
patient.

 Testosterone Formulations

Several testosterone preparations are available for the treatment of male hypogo-
nadism. These include oral testosterone preparations, parenteral testosterone esters, 
transdermal testosterone patch, testosterone gels and transdermal testosterone tab-
lets (Table 20.1).

 Oral Formulations

Testosterone is well absorbed from the small intestine and is rapidly metabolized in 
the liver. Therefore, it is very difficult to maintain normal testosterone levels with 
the use of oral testosterone preparations. Adding an alkyl group in the 17-alpha 
position of the testosterone molecule slows its catabolism by the liver. These prepa-
rations have low bioavailability and have the serious hepatic side effects. For these 
reasons, the 17-alpha alkylated androgens should generally not be used to treat tes-
tosterone deficiency.

Another bioavailable oral testosterone preparation, testosterone undecanoate, 
has been introduced in recent years. This lipophilic preparation is absorbed from the 
intestinal lymphatic system and bypasses the first-pass hepatic effect. However, it 
has some serious adverse effects such as cardiovascular events and increase in blood 
pressure. Serum testosterone concentrations reach the peak level approximately 5 h 
after the application and the effect continues for 8–12 h. It is administered relatively 
in high doses, at doses of 40–80 mg, b.i.d. or t.i.d. This frequent application require-
ment also reduces the compliance of the patient. Testosterone levels decline rapidly 
following discontinuation of the drug, which may become a desirable feature, espe-
cially in elderly patients with prostate disease or comorbidities.

 Parenteral Testosterone Formulations

Parenteral testosterone has been used in the treatment of hypogonadism since 1950s. 
In current formulations, the 17β-hydroxyl group of testosterone is esterified. This 
esterification increases the oil solubility of testosterone, resulting in a slower release, 
and prolonged half-life. The intramuscular formulations approved for the treatment 
are T cypionate (TC), T enanthate (TE), T propionate (TP) and T undecanoate (TU). 
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Table 20.1 Testosterone formulations in the treatment of male hypogonadism

Formulation Typical starting dose Advantages Disadvantages
Testosterone 
enanthate or 
cypionate

150–200 mg IM every 
2 wk or 75–100 mg/wk

   • Extensive clinical 
use

   • Discomfort due to 
IM injection,

   • Inexpensive with 
self-injection

   • Fluctation in 
testosterone levels,

   • Dose flexibility    • More frequent 
erythrocytosis than 
transdermal 
testosterone

Injectable 
long-acting T 
undecanote

1000 mg IM initially 
and at 6 wk., then 
1000 mg IM every 
10–14 wk

   • Less frequent 
injection,

   • Discomfort due to 
IM injection,

   • Longer 
maintenance of 
normal T levels,

   • Large-volume 
injection (4 mL),

   • No apparent 
fluctuations in T 
levels or symptoms

   • No possible 
self-injection,

   • Rarely, cough 
immediately after 
injection

Transdermal 
testosterone 
gels 1%, 
1.62%, or 2%

50–100 mg of 1% 
transdermal gel;

   • Dose flexibility,    • Risk of contact 
transfer of 
testosterone to partner 
or child,

20.25–81 mg of 1.62% 
gel or 40–70 mg of 2% 
transdermal gel

   • Easy application,    • Daily application,

Applied to skin; 
shoulders or trunk

   • Little skin 
irritation,

   • Expensive,

   • Less frequent 
erythrocytosis than 
injectable 
testosterone

   • Moderately high 
dihydrotestosterone 
levels

Testosterone 
axillary 
solutions

60 mg of testosterone 
solution

   • Good skin 
tolerability

   • Risk of contact 
transfer of 
testosterone to partner 
or child,

   • Daily application,
   • Expensive,
   • Moderately high 

dihydrotestosterone 
levels

(continued)

20 Testosterone Replacement Therapy



424

Table 20.1 (continued)

Formulation Typical starting dose Advantages Disadvantages
Transdermal 
testosterone 
patch

2.5 or 5 mg (one patch) 
or 7.5 mg or 10 mg 
(one 2.5-mg plus 
5.0-mg patch or two 
5-mg patches) applied 
daily over non-pressure 
areas

   • Easy application,    • In some patients, 
two patches may be 
needed daily,

   • Mimics normal 
circadian variation 
when applied 
nightly,

   • Frequent skin 
irritation,

   • Less frequent 
erythrocytosis than 
injectable 
formulations

   • Expensive

Transbuccal 
testosterone

30 mg tablet applied 
between cheek and 
gum bid

   • Convenience,    • Twice-daily 
application,

   • No injections,    • Gum related 
adverse events,

   • Physiologic T 
levels

   • Altered or bitter 
taste,

   • No dose 
flexibility,

   • Expensive
Testosterone 
pellets

Pellets containing 
600–1200 mg T 
implanted SC

   • Requires 
infrequent 
administration,

   • Requires surgical 
incision,

   • Longer 
maintenance of 
normal T levels

   • Risk of local 
hematoma and 
infection,

   • Large number of 
pellets,

   • Not easily 
removed,

   • Spontaneous 
extruding

Nasal 
testosterone gel

11 mg two or three 
times daily

   • Rapid absorption, 
Avoidance of first 
pass metabolism

   • Multiple daily 
application,

   • Local nasal side 
effects,

   • Not appropriate 
for patients with 
nasal disorders

Oral 
testosterone 
undecanoate

40–80 mg oral, two or 
three times daily with 
meals

   • Convenience of    • Variable 
bioavailability due to 
fat content of meals

   • oral 
administration
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These are effective, safe and inexpensive preparations for the treatment of hypogo-
nadism. Among these preparations, TU has the longest duration of action. TE and 
TC have similar pharmacokinetic profiles and are considered clinically equivalent 
[15, 16]. However, maintaining physiological testosterone levels by these parenteral 
formulations is more limited when compared to transdermal gel formulations.

The usual starting dose of TE and TC is 150–200 mg IM every 2 weeks. After 
injection, testosterone levels reach supraphysiologic levels for a short period and 
decrease gradually over 2 weeks to the lower end of normal levels or below. These 
extreme rises and falls in testosterone concentrations lead to fluctuations in the 
patient’s energy levels, mood, and libido. Shortening the dosing intervals and apply-
ing at lower doses may provide a decrease in fluctuations.

Testosterone ester combinations have been widely used for the treatment of male 
hypogonadism. The aim of this application is to reduce fluctuations in testosterone 
levels by combining short-acting and long-acting testosterones (e.g., TP  +  TE). 
However, this administration increases the initial testosterone peaks resulting in 
wider fluctuation.

The long-acting testosterone preparation TU is administered as an IM injection 
into the gluteus muscle at a dose of 1000  mg. The second dose is administered 
6 weeks after the first application, and then the application is continued at intervals 
of 10–14 weeks. The pharmacokinetic profile of TU does not demonstrate the sup-
raphysiologic testosterone peaks. TU provides the testosterone concentration within 
the normal ranges. After the TU injection, coughing may occur in some patients. 
Although the exact cause is not known, it is hypothesized to be related to fat droplet 
microembolism due to large volume of castor oil administration [17].

 Transdermal Testosterone Formulations

Testosterone gels and solutions are available for the treatment of male hypogonad-
ism. Different formulations are available in 1%, 1.62% and 2% solutions and gels of 
testosterone. 1% concentration forms as unit dose packets include 25 mg/2.5 g or 
50 mg/5 g of testosterone and there is a multi-dose metered pump that provides 
12.5 mg of testosterone per actuation. Also, 2% gel and solution forms is available 
in a metered-dose pump. For gels forms, a starting dose of once daily 50 mg in the 
morning is generally recommended. Based on the serum testosterone concentration, 
the dose can be increased to 100 mg in 25 mg increments. The common application 
areas of gel forms are shoulders, upper arm or abdomen. Patients should be advised 
to wash their hands and avoid contact with other people after applying the gel forms.

Another transdermal formulation is the administration of testosterone as patch. 
The patches include 2 or 4 mg testosterone. The recommended starting dose is 4 mg 
every night to the back, abdomen, upper arm or thighs. The administration sides 
should be rotated and should not be used again in 7 days. Testosterone should be 
measured 2 weeks after the initiation of treatment. The effectiveness of the transder-
mal patch is limited by lack of adherence or discontinuation, often due to skin reac-
tions. Easy, non-invasive application and rapid reversal after removal and maintaining 
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normal circadian rhythm of testosterone are the advantages of the patch application. 
However, the effectiveness of the patch application is often limited by lack of adher-
ence or discontinuation due to skin reactions.

Transdermal formulations provide more physiologic testosterone concentration 
compared to parenteral formulations. The patch application maintains a normal cir-
cadian rhythm of testosterone and the gel formulations provide steady-state serum 
testosterone concentration.

 Other Formulations

A transbuccal tablet which contains 30 mg testosterone is available for the treatment 
of male hypogonadism. With this application, testosterone is released from the buc-
cal mucosa into the systemic circulation at a controlled and constant rate.

Another formulation is subcutaneous testosterone pellet. Testosterone pellets are 
implanted with a trocar into the subcutaneous fat tissue of the buttocks, lower 
abdominal wall or thigh under sterile conditions using a local anesthetic. Pellet 
extrusion, infection, and fibrosis are the main adverse events due to this formula-
tion [18].

There is also a nasal testosterone gel application. The gel is applied to the nostrils 
using a metered dose pump applicator. The minimal transfer risk of gel to a partner 
is the advantage of the application. However, the administration of t.i.d. is inconve-
nient and the allergies and nasal or sinus pathologies may cause the trouble.

 Monitoring

The adequacy of testosterone therapy is assessed by the clinical response and serum 
testosterone levels. Symptoms and signs of androgen deficiency should be assessed 
at 2 or 3 months after initiation of treatment or dose change. When the dose is sta-
ble, controls at 6–12 month intervals will be sufficient. The goal in testosterone 
treatment is to keep testosterone levels at mid-normal range [14].

Measurement time of serum testosterone may vary depending on the preparation 
used. In patients using TE or TC, serum testosterone concentration should be mea-
sured midway between the two injections. In patients using transdermal testoster-
one preparations, serum testosterone concentration can be measured at any time. 
However, it should not be forgotten that testosterone reaches its peak level in 6–8 h 
in patch applications and measurements should be made 8–10 h after patch applica-
tion. Testosterone concentrations in gel applications can vary significantly. For this 
reason, it is useful to adjust the dose by measuring testosterone concentration at 
least twice [19]. In patients using buccal tablet, serum testosterone concentration 
can be measured at any time, preferably in the morning.

Testosterone and hematocrit levels should be measured at 3–6 and 12 months and 
annually after starting TRT. Serum prostate specific antigen (PSA) measurement 
and digital rectal examination should be performed 3–12 months after starting TRT.
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 Contraindications of TRT

 Prostate Cancer

Testosterone therapy may stimulate the growth of androgen dependent malignancies. 
Therefore, TRT is contraindicated in patients with metastatic prostate cancer. Digital 
rectal examination and a serum PSA measurement should be performed in a patient 
older than 50 years of age (or has a history of prostate cancer in a first-degree rela-
tive) before the initiation of TRT. If a prostate nodule or an elevated PSA value (>4 
or >3 ng/mL in a man of high risk) is detected, a urologic evaluation should be done.

 Breast Cancer

Testosterone is aromatized to estradiol and may stimulate the growth of ER-positive 
breast cancer. Therefore, men who have breast cancer should not be treated with 
TRT. Before the initiation of TRT, a careful breast examination should be performed 
for suspicious masses.

 Severe Lower Urinary Tract Symptoms

Lower urinary tract symptoms (LUTS) should be assessed by the International 
Prostate Symptom Score (IPSS) before the initiation of TRT. Severe LUST (IPSS 
score > 19) due to benign prostatic hyperplasia should be treated before the TRT.

 Erythrocytosis

Testosterone therapy stimulates the erythropoiesis because of increased erythropoi-
etin, bone marrow stimulation, and suppression of hepcidin. Therefore, hematocrit 
levels should be measured before the treatment. If the patient has high hematocrit 
levels (>54%), the etiology should be sought and treated before starting treatment.

 Obstructive Sleep Apnea

In patients with severe and untreated sleep apnea, TRT may worsen the sleep- 
disordered breathing.

 Uncontrolled Heart Failure

Testosterone therapy can cause fluid retention and therefore worsen the clinical situ-
ation in patients with uncontrolled heart failure.
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 Adverse Effects Associated with TRT

 Prostate Cancer

Although TRT increases the prostate volume and the PSA levels, there is no evi-
dence that testosterone treatment causes prostate carcinoma. However, the potential 
for testosterone stimulation of occult prostate carcinoma exists. On the other hand, 
TRT may stimulate the growth of androgen dependent cancers such as metastatic 
prostate cancer and breast cancer. Therefore, patients with these cancers should not 
be given testosterone. However, there is no clear evidence that testosterone therapy 
can stimulate the growth and progression of subclinical prostate cancer.

Before starting TRT, men with a history of prostate cancer or are at high risk 
for developing prostate cancer should be identified. Therefore, in men over age 
50 years or 40 years with high risk for prostate cancer, serum PSA levels should 
be measured, and digital rectal examination should be performed before the initia-
tion of treatment and 3 months and 1 year after the initiation of therapy. If a pros-
tate nodule is detected, or if PSA levels increase by more than 1.4  ng/mL or 
exceed 4  ng/dL in 1-year period, the patient should be referred to the urology 
department.

 Lower Urinary Tract Symptoms (LUTS)

TRT does not increase the risk of LUTS. However, it is not known that testosterone 
therapy worsens the LUTS in men who have severe LUTS at baseline [20, 21].

 Erythrocytosis

A testosterone-induced increase in hematocrit can occur, although clinically signifi-
cant polycythemia is rare, unless the drug is being abused. This increase is more 
frequent in older men than in young men [22]. In hematocrit values exceeding 54%, 
testosterone therapy should be discontinued, the dose should be reduced or a differ-
ent formulation should be used. Testosterone therapy can be restarted at lower doses 
when hematocrit levels return to normal ranges. In some cases, phlebotomy can also 
be used to lower hematocrit levels

 Cardiovascular Effects

The data about the effect of TRT on the major adverse cardiovascular events 
(MACE) are inconsistent. Several randomized controlled studies and meta-analyses 
showed a relationship between TRT and MACE [23–29]. However, there are several 
methodological problems such as heterogeneity of eligibility criteria, dosing, for-
mulations and duration of testosterone therapy and the inability to prespecify and 
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judge cardiovascular outcomes in these studies. As a result, studies fail to show a 
causal relationship between testosterone therapy and cardiovascular events.

 Venous Thromboembolism

The relationship between testosterone therapy and venous thromboembolism are 
also not clear. There very few venous thromboembolism cases in the RCTs to show 
this relationship [19, 30]. Some case reports have suggested that the risk of VTE 
may be increased within the first 6 months after starting TRT, particularly in the 
presence of thrombophilia [31, 32].

 Reversible Infertility

Reversible infertility is a common adverse effect due to negative feedback resulting 
in a low FSH and a lack of stimulation of spermatogenesis. It may last 12 months 
to regain.

baseline sperm concentration after discontinuing TRT. Therefore, it may not be 
appropriate to start testosterone therapy, especially in patients with hypogonado-
tropic hypogonadism who have a fertility plan within 6–12 months. Men who desire 
fertility should be treated with human chorionic gonadotropin which acts like LH to 
stimulate endogenous testosterone production but not suppressing 
spermatogenesis.

 Acne and Skin Irritation

Acne may occur during the testosterone replacement. However, topical, or systemic 
acne medications are not needed in general. Skin irritation is quite common with the 
testosterone patch and is one of its major disadvantages.
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21Biochemical Analysis and Laboratory 
Tests in Andrology and Sexual Medicine

Ege Mert Ozgurtas and Taner Ozgurtas

Abstract

Andrology is the field of medicine that deals with matter affecting the male 
reproductive system. Laboratory tests are an essential part of andrology and are 
commonly resorted to by physicians as they yield important data for the patients’ 
evaluation process. There are cases where laboratory tests are significant for 
therapy and monitoring.

The most called-upon test in an andrology laboratory is semen analysis. With 
infertility affecting up to 13–15% of couples worldwide, it is not surprising that 
semen analysis is such a common test. In most infertility cases, the medical 
approach is to rule out the female-factor infertility with a detailed history and 
clinical examination. Once that is ruled out a semen analysis is in order for both 
the future management and treatment process.

The testes are responsible for producing the spermatozoa within the seminifer-
ous tubules and sexual hormones in the interstitial cells. Any process that affects 
sperm production and quality is potentially harmful to male fertility. Therefore a 
semen analysis, which provides data from which a prognosis of fertility or the 
diagnosis of infertility can be extrapolated, is the primary laboratory test.

Hormonal evaluation is also a very important part of any andrology laboratory 
as hormones - testosterone in particular - regulate many aspects of male repro-
duction. Measuring serum total testosterone levels may be very helpful for the 
diagnosis of conditions related to male reproduction such as delayed puberty and 
hypogonadism, which has many clinical manifestations like sexual dysfunctions, 
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reduced libido, gynecomastia and such. Many hypogonadism patients with low 
serum total testosterone levels are treated with testosterone therapy but in some 
cases there might be need for further evaluation of different hormones.

Andrology is the field of medicine that deals with matter affecting the male repro-
ductive system. The earliest use of this term appeared in 1891  in the Journal of 
American Medical Association when it reported on the formation of American 
Andrological Association [1].

In general, the female partner is evaluated by a gynecologist who orders a semen 
analysis for the male. If the semen analysis results are abnormal, then male infertil-
ity is suspected [2].

Male infertility is directly or indirectly responsible for 60% of cases involving 
reproductive-age couples with fertility-related issues. Nevertheless, the evaluation 
of male infertility is often underestimated or postponed [2]. In recent years, a decline 
in semen quality across Africa, Europe, North America, and Asia has been reported 
[3, 4]. This seems to suggest that male infertility is a growing global problem. This 
diagnostic procedure may not always identify the cause of male infertility as 25% 
of infertility cases worldwide are considered as unexplained [5].

Semen analysis is a basic test for evaluating male fertility potential, as it plays an 
essential role in driving the future management and treatment of infertility in cou-
ples. Manual semen analysis includes the evaluation of both macroscopic and 
microscopic parameters [6].

 Manual Semen Analysis

The patient should be provided with clear instructions for collecting the semen sample [7, 
8]. The initial fraction of the ejaculate contains the highest concentration of sperm, and so 
if any fraction is lost, this must be duly recorded. After 2–7 days of abstinence, the entire 
semen sample is collected in a sterile cup. After collection, the sample is placed in an 
incubator at 37 °C for 30–60 min to allow liquefaction before being analyzed [6].

 Qualitative and Quantitative Test of Semen

A semen examination should be performed immediately after liquefaction and no 
longer than 60 min after ejaculation [7]. A manual semen analysis includes macro-
scopic and microscopic evaluation. It is important to mix the sample well using a 
vortex mixer before any examination, to resuspend the cellular fraction.

 1. Macroscopic examination
The ejaculate consists of secretions from seminal vesicle (70%), prostate 

(25%), epididymis, vas deferens, bulbourethral, and urethral glands (~5% in 
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total) and sperm (~5%). The macroscopic evaluation includes liquefaction, vis-
cosity, appearance of the ejaculate, volume, and pH [5, 9].

 2. Microscopic examination
The sample is examined under a phase-contrast microscope. Microscopic 

evaluation allows the calculation of sperm concentration, total sperm count and 
sperm motility. The presence of round cells, white blood cells, and sperm agglu-
tination are also examined during microscopic evaluation [5, 9].

 Significance of Quality Control in an Andrology Laboratory

The importance of QC in semen analysis was introduced for the first time in the 
fourth edition of the WHO manual [10]. Quality indicators are the measures of QC 
to monitor the accuracy and precision of a particular test or procedure and to iden-
tify any out-of-range values. Quality indicators in the pre-analytical phase are:

• specimen identification,
• test order accuracy,
• time to analysis,
• patient’s waiting time for the appointment,
• waiting times in the laboratory.

QC in the analytical phase includes instrument function checks, instrument calibra-
tion and maintenance checks. Competency and proficiency of testing personnel is 
an important component of the analytical QC [6].

To ensure quality in the post-analytical phase, the laboratory personnel should 
double check that all results on the worksheet are correctly reported both manually 
and in the electronic medical records.

There are two equally important ways of doing a quality check in the laboratory:

 1. Internal quality control (IQC): Implementing IQC at all stages requires checking 
all the critical points during the work routine such as temperature control, equip-
ment maintenance and the technical performance by individual technologists.

 2. External quality control (EQC): it is defined as a method to check the laboratory 
performance by an external agency, as a tool to assess the accuracy and detect 
systematic variations [7] QC samples are used to monitor technicians and train-
ees, and to validate new equipment, supplies and procedures.

 Endocrine Evaluation

Endocrine evaluation is suggested when the following scenarios are present [11]:

• a sperm concentration, <10 million/mL;
• erectile dysfunction;
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• hypospermia (volume <1 mL) or
• signs and symptoms of endocrinopathies or hypogonadism.

 A Sperm Concentration < 10 Million/mL

Azoospermia (a-, without + − zoo– » Greek zôion, animal + − spermia– » Greek 
sperma, sperm/seed) is defined by the absence of sperm in the ejaculate. According 
to global estimates, 1 out of 100 men at reproductive age and up to 10% of men with 
infertility are azoospermic [12, 13]. The differential diagnosis between obstructive 
(OA) and nonobstructive azoospermia (NOA) is the first step in the clinical manage-
ment of azoospermic patients with infertility. It affects patient management and 
treatment outcomes [13].

Each having very different etiologies and treatments. NOA (which includes pri-
mary testicular failure and secondary testicular failure) is differentiated from OA by 
clinical assessment (testis consistency/volume), laboratory testing (FSH), and 
genetic testing (karyotype, Y chromosome microdeletion, or specific genetic testing 
for hypogonadotropic hypogonadism) [14].

The severe spermatogenic deficiency observed in NOA patients is often a conse-
quence of primary testicular failure affecting mainly spermatogenic cells (spermato-
genic failure (STF)) or related to a dysfunction of the hypothalamus-pituitary-gonadal 
axis (hypogonadotropic hypogonadism (HH)). The differential diagnosis between STF 
and HH is also essential because the former is linked with severe and untreatable condi-
tions, whereas the latter can be effectively treated with gonadotropin therapy [9, 15].

OA is typically accompanied by preservation of normal exocrine and endocrine 
function, and normal spermatogenesis in the testis [16]. OA is the consequence of 
physical blockage to the male excurrent ductal system. NOA includes non- 
obstructive causes of azoospermia, including toxic exposures or abnormal testicular 
development [17]. NOA results from either primary testicular failure (elevated LH, 
FSH, small testes affecting up to 10% of men presenting with infertility), secondary 
testicular failure (congenital hypogonadotropic hypogonadism with decreased LH 
and FSH, small testes) [18].

OA Laboratory values, most significantly FSH, is normal in OA and usually 
elevated in NOA due to lack of normal negative feedback on the hypothalamus and 
pituitary by inhibin B and testosterone [14].

NOA includes primary testicular failure (elevated LH, FSH, small testes affect-
ing up to 10% of men presenting with infertility), secondary testicular failure (con-
genital hypogonadotropic hypogonadism with decreased LH and FSH, small testes), 
and those with an incomplete or ambiguous picture of testicular failure [14].

 Erectile Dysfunction

In men, erectile dysfunction (ED) and ejaculatory dysfunction are the most reported sex-
ual dysfunction. Hormones can regulate many aspects of male reproduction. Endocrine 
disorders, including hypogonadism, thyroid diseases and hyperprolactinaemia, has been 
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implicated in the pathogenesis of ED [19]. Testosterone is the major hormonal regulator 
of penile development and physiology, and affects both the central and peripheral levels 
of the ejaculatory process [20].

Aromatase is responsible for the conversion of testosterone to estrogen and 
localized abundantly in the male reproductive system. Levels of estradiol have been 
demonstrated to be correlated with the incidence and severity of ED [21].

Although high estradiol milieu may adversely affect male sexual function, a 
moderate estradiol value is beneficial. Men with decreased estradiol levels reported 
low libido and sexual activity, which could be improved by estrogen administration 
[22]. Estrogen can influence mood, mental state, cognition, and emotion through an 
interaction with serotonin receptors [23]. In men with aromatase deficiency, estro-
gen treatment enhances libido, sexual activity, and erotic fantasies [24]. In addition, 
sympathetic excitation might be modulated by estrogen, whereas parasympathetic 
sexual excitation might be dominated by testosterone [25].

 Signs and Symptoms of Endocrinopathies or Hypogonadism

The 2010 Endocrine Society guideline suggests using a repeated measurement of 
morning Total Testosterone (TT) to confirm the diagnosis of hypogonadism in 
symptomatic men. In men with borderline TT levels and expected alterations in sex 
hormone binding globülin (SHBG) levels (such as in older men, obesity, or thyroid 
disorders), measuring Free Testosterone (FT) concentrations [26]. Currently, 
directly measuring FT remains technically challenging and expensive [26, 27]. 
Instead of equilibrium dialysis, calculated FT (cFT) is commonly used, with the 
most commonly used calculation (the Vermeulen formula) being based on the law 
of mass action [26, 28].

 Hormonal Evaluation

The minimal evaluation includes the assessment of serum follicle-stimulating hor-
mone (FSH) and total testosterone (TT) levels, which reflect germ cell epithelium 
and Leydig cell status, respectively. Follicle-stimulating hormone (FSH) and testos-
terone are the essential hormones driving spermatogenesis [15, 29]. Testosterone is 
produced by the Leydig cells under luteinizing hormone (LH) stimulation. Adequate 
levels of intratesticular testosterone are critical for sperm maturation [30]. By con-
trast, FSH is mainly responsible for increasing sperm production, and it collaborates 
with intratesticular testosterone to promote cell proliferation [31]. In general, there 
is an inverse relationship between FSH levels and spermatogonia quantity [32, 33]. 
When spermatogonia number is absent or remarkably reduced, FSH levels increase; 
when spermatogonia number is normal, FSH levels are within normal ranges [34].

The initial test for diagnosing androgen deficiency is serum total testosterone 
[35]. These signs and symptoms can be categorized as specific (reduced libido, 
decreased spontaneous erections, gynecomastia, loss of body hair, testicular atro-
phy, infertility, and hot flushes), or nonspecific (decreased energy, decreased 
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motivation, depressed mood, sleepiness, reduced muscle bulk, increased body fat, 
increased body mass index, and diminished physical performance) [26].

TT assays are used in males with the primary aim of confirming the clinical 
diagnosis of hypogonadism or delayed puberty, and in women to confirm the diag-
nosis and cause of hyperandrogenism. In both sexes, testosterone circulates in 
plasma largely bound to proteins, only 1–2% being unbound (free testosterone), 
25–50% being specifically bound with high affinity to the sex hormone binding 
globulin (SHBG) and 50–75% being albumin-bound. Most of the weakly albumin- 
bound testosterone dissociates (half-dissociation time 51  s) [36] whereas the 
SHBG—testosterone complex (half-dissociation time 420 s) remains intact [37]. It 
is generally referred to as bioavailable testosterone, is biologically active (bioavail-
able testosterone = free testosterone + albumin-bound testosterone) via interaction 
with the androgen receptor [38, 39].

 Recommendations: Routine Measurement of TT

 1. Men presenting with the following conditions should be screened for low TT:
 (a) Sexual symptoms including decreased libido, ED, and decreased frequency 

of morning erections [LoE = 1, Grade = B].
 (b) Clinical conditions associated with insulin resistance (obesity, type 2 diabe-

tes, and MetS) should be screened for TD because it is often comorbid 
[LoE = 2, Grade = B].

 (c) Infertility [LoE = 2, Grade = B] (this is discussed in more detail in subse-
quent section).

 (d) Osteoporosis and height loss or low trauma fractures likely indicate TD 
because asymptomatic low T can be a negative contributor and can be cor-
rected with TTh [LoE = 1, Grade = B].

 (e) HIV-associated weight loss [LoE = 2, Grade = B].
 (f) Long-acting opioid use [LoE = 2, Grade = B].
 (g) High-dose glucocorticoid use [LoE = 1, Grade = B] [40]

 Measuring Serum TT Levels
It has been recommended that blood samples for diagnosing TD should be obtained 
in the morning, usually from 08:00 to 11:00 AM, because of the diurnal rhythm of 
serum TT in which values are highest in the early morning [26]. A single low TT 
value should always be confirmed by a second measurement because a substantial 
number of men have normal values on repeat testing [41]. Although measurement of 
serum TT is the first step in the diagnosis of androgen deficiency, TT concentrations 
may not be reliable in patients with conditions that result in alterations in serum 
SHBG levels. The low SHBG levels lead to low serum TT levels in the absence of 
hypothalamic, pituitary, or testicular disease. The next step in this patient’s evalua-
tion is measurement of FT. In these cases, measurement of FT is helpful.

It is important to note that men presenting with low serum TT levels (T < 150 ng/
dL) and increased prolactin levels or suppressed luteinizing hormone (LH) and 

E. M. Ozgurtas and T. Ozgurtas



439

follicle- stimulating hormone levels should undergo pituitary magnetic resonance 
imaging rule out a pituitary adenoma [26].

 Methods to Measure Serum TT

Total Testosterone (TT)
The main screening test for hypogonadism is the measurement of serum TT. The 
immunoassays—performed by most laboratories in the everyday clinical setting—
are relatively inexpensive and readily available.

Free Testosterone (FT)
TT circulates in the blood mainly bound to proteins, especially to SHBG. Because 
unbound T readily crosses the cell membrane and bound T does not, many experts 
consider FT and bioavailable T to be more accurate indicators of androgen status 
than TT [42]. The commercial radioimmunoassays are capable of distinguishing 
eugonadal from hypogonadal males, at very low levels, as observed in women and 
children, methods lack accuracy and precision. Reliable methods involving LC–
MSMS for the direct measurement of free testosterone [43].

Testosterone deficiency (TD), also known as hypogonadism. TD varies from vari-
ous defects in virilization to an almost complete female phenotype. Sexual dysfunc-
tions are a prominent symptom of TD and often the presenting symptom [44–46]. 
Low sexual desire and decreased nocturnal and morning erections are clearly associ-
ated with TD. Several studies have demonstrated that the T threshold at 320 ng/dL 
(11 nmol/L) for the decrease of morning erections and 245 ng/dL (8.5 nmol/L) for 
erectile dysfunction (ED) [44]. TT levels below 200 ng/dL (7 nmol/L) are in most 
cases associated with impairment of sexual function and nocturnal erections, and the 
effect of TT seems to reach its maximum benefit from levels of at least 350 to 400 ng/
dL (12–16 nmol/L) [47]. There seems to be a gray zone, from 200 to 400 ng/dL [41].

 Recommendations: Laboratory Diagnosis of TD

The following investigations are recommended in patients with suspected TD:

 1. Steps for diagnosis of TD
Step 1. Morning determination of TT [LoE = 2, Grade = A].
Step 2. In case of a low level (defined as TT < 12 nmol/L or 350 ng/dL), we 

recommend: Repeating the TT measurement [LoE ¼ 3, Grade ¼ A]. Measuring 
with serum LH and prolactin measurements [LoE = 1, Grade = B].

 2. In individuals with clinically suspected TD, SHBG levels should be assessed if 
TT is low to normal or borderline, especially in obese or older men [LoE = 2, 
Grade = C] [40].

TT levels below the normal range are common in men, especially after 50 years of 
age. However, low TT levels are not associated with symptoms of TD in every case. 
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Osteoporosis low TT can be found in up to 20% of men with symptomatic vertebral 
fractures and 50% of elderly men with hip fractures [48]. TT effects on men’s bone 
are mostly linked to its aromatization into estradiol (E2) [49]. In a cohort study of 
men at least 65 years old, the major predictor of non-vertebral fracture risk was a 
low bioavailable E2 followed by the association of low bioavailable TT with high 
SHBG levels [40].

Late-onset hypogonadism could be clinically defined by the presence of the three 
preceding sexual symptoms associated with a TT level lower than 320  ng/dL 
(11 nmol/L) and an FT level lower than 6.4 ng/dL (6.4 pg/mL, 220 pmol/L).

Opioids according to a recent meta-analysis of 17 studies, TT levels are sup-
pressed in men with regular opioid use, regardless of opioid type, including metha-
done and tramadol [49]. Acute administration of dexamethasone has been shown to 
significantly decrease T in serum and at the muscle level [40].

TD can result from:

• Decreased testicular synthesis of T owing to impaired Leydig cell function 
(hypergonadotropic hypogonadism; primary hypogonadism)

• Decreased testicular synthesis of T owing to inadequate gonadotropic stimula-
tion of Leydig cells (hypogonadotropic hypogonadism; secondary 
hypogonadism)

In addition, TD symptoms, in the presence of a TT level within the reference range, 
can result from (i) impaired androgen receptor function, (ii) androgen receptor 
blockade, and (iii) increased SHBG, resulting in a decrease in free T (FT) [40].

 TD: Medical Approach and Monitoring
 1. The laboratory diagnosis of hypogonadism should include two morning TT lev-

els. In individuals with moderately low or borderline TT, SHBG levels should be 
assessed (especially in obese or older men)

 2. Symptomatic men with TT lower than 12 nmol/L or 350 ng/dL should be treated 
with TTh.

 3. There is no compelling evidence that T treatment causes PCa or PCa 
progression.

 4. TTh should not be used in men who are trying to produce a pregnancy.
 5. Current commercially available preparations of T (with the exception of the 

17a-alkylated ones) are safe and effective.
 6. Selective estrogen receptor modulators (SERMs) and hCG can be safely used to 

increase endogenous T levels in hypogonadal men [40].

There are two primary widely considered indications for Testosterone therapy (TTh) 
in adult men with low TT circulating levels;

• After hypophysectomy
• Signs or symptoms of TD associated with low circulating TT values [40].
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 TTh and Male Fertility
TTh can lead to impaired spermatogenesis because T is a natural contraceptive. T 
inhibits gonadotropin-releasing hormone and gonadotropin secretion and thus can 
cause lead to hypospermatogenesis [50]. Complete inhibition of intratesticular T 
can result in azoospermia [51, 52]. Success rates of recovering spermatogenesis 
after TTh have been shown with human chorionic gonadotropin (hCG) alone or in 
combination with human menopausal gonadotropin [53].

 Alternatıves to TTH
A more appropriate approach in many young men with the diagnosis of hypogonad-
ism is to increase their own endogenous T production.

 Selective Estrogen Receptor Modulators (SERMs)
SERMs inhibit estrogen feedback to the hypothalamus, which in turn results in an 
increase in the gonadotropins follicle-stimulating hormone and LH.  Clomiphene 
citrate is a SERM that is commonly used off-label in men to increase endogenous 
T levels.

Aromatase Inhibitors Aromatase inhibitors inhibit the conversion from T to E2. 
Examples of aromatase inhibitors include anastrozole, testolactone, and letrozole.

Human Chorionic Gonadotropin hCG injections have been shown to increase 
endogenous serum T levels [40].

 Adverse Events and Monitoring with TTH

Adverse effects appear to be particularly significant in elderly patients and are often 
dependent on the method of TTh. Reported adverse effects include [40]:

• Erythrocytosis
• Gynecomastia
• Hepatotoxicity (primarily with oral methylated formulations)
• Acne or oily skin
• Impaired sperm production and fertility
• Edema

 Follow-Up and Monitoring

Patients should be evaluated at 3  months after initiation of TTh and then every 
6–12 months thereafter to assess serum T levels, symptomatic improvement, PSA 
and digital rectal exam changes, and changes in hematocrit [40].

Most of the reported side effects of TTh had occurred in subjects with high base-
line serum TT. This has led to an FDA warning allowing the use of T only in cases 
of confirmed low T levels and only in “men with disorders of the testicles, pituitary 
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gland or brain that cause hypogonadism”, as to avoid “attempts to relieve symptoms 
in men who have low T for no apparent reason other than aging” [54].

 Other Hormones

Symptoms of hypogonadism are often reported by subjects with normal serum tes-
tosterone (T) levels. T is irreversibly converted to dihydro-T (DHT) by the micro-
somal enzyme 5α-reductase, which exists in three isoforms present in multiple 
tissues of the male body. DHT can be associated with symptoms of hypogonadism 
in biochemically eugonadal men.

Serum DHT measurement might be helpful once the diagnosis of hypogonadism 
has been ruled out but should not be routinely included in the primary diagnostic 
process [55].

Compared to DHT, T has a twofold lower affinity to the androgen receptor (AR) 
and a fivefold faster dissociation rate [56], which is largely compensated by signifi-
cantly higher serum concentrations.

If the testosterone level is low, a second collection is recommended along with 
free testosterone, LH and prolactin measurements. While T is secreted under the 
direct stimulus of pituitary LH, in turn secreted following hypothalamic GnRH 
stimulus. Highly elevated FSH and LH levels, when associated with low-normal or 
below normal testosterone levels, suggest diffuse testicular failure and may have 
either a congenital (e.g., Klinefelter syndrome) or acquired cause. Concomitant low 
levels of FSH and LH may implicate hypogonadotropic hypogonadism (HH). This 
condition may be congenital or secondary to a prolactin-producing pituitary tumor 
[2]. Low FSH levels (e.g., < 1.5 mIU/mL), combined with low LH (e.g., < 1.5 mIU/
mL), and low testosterone levels (e.g., < 300 ng/dL) indicate primary or secondary 
HH [15, 29]. Typically, patients with NOA-STF present with elevated FSH 
(>7.6 mIU/mL) and low testosterone (<300 ng/dL) levels, whereas those with OA 
show normal FSH and testosterone levels. Other hormones can also be assessed, 
including inhibin B, prolactin, estradiol, 17-hydroxyprogesterone, and sex hormone- 
binding globulin (SHBG) [29]. Inhibin-B levels reflect Sertoli cell integrity and 
spermatogenesis status [57].

Serum estradiol levels should be determined in patients presenting with gyneco-
mastia. Infertile patients with a testosterone to estradiol ratio less than 10 can harbor 
significant but reversible seminal alterations [58].

Serum prolactin (PRL) levels should be determined in infertile men with a com-
plaint of concomitant sexual dysfunction or when there is clinical or laboratory 
evidence of pituitary disease; however, hyperprolactinemia is rarely a cause of 
infertility in healthy men [59].

PRL has been primarily shown to regulate lactation but, subsequently, it was 
demonstrated to play a role in over 300 biological functions [60]. On the other hand, 
dopamine is the major supervisor of sexual function, playing a prevalently stimula-
tory role on desire, arousal, and orgasm [61, 62]. PRL may potentially represent a 
peripheral marker of orgasm. Chronic hyperprolactinemia acting on both 
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motivational and instinctive levels as well as an inhibitory effect on gonadal func-
tion either in male or females [63, 64]. Certainly, sexual dysfunction, mainly char-
acterized by decreased libido and/or erectile dysfunction (ED) represents the most 
common initial clinical presentation of men with hyperprolactinemia [65].

This review highlights the fundamental role of andrology laboratory for both 
diagnostic and therapeutic purposes.
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