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Preface

Penile cancer can be a daunting topic for many. The increasing centralization of care
into specialist centres combined with the relative rarity of the disease itself means
that exposure to the disease can at times be limited. However, an understanding of
the disease process and its management remains essential for ensuring healthcare
professionals can deliver good care when it is encountered. Furthermore, it remains
a commonly covered area in many exit examinations for specialist certification.

However, we found that unfortunately many textbooks on penile cancer are
aimed at the supra specialist level, thereby covering the subject area in more detail
than necessary for the average healthcare professional and trainee. With this in
mind, we decided to produce this textbook Penile Cancer—a Practical Guide and is
aimed at any healthcare professionals who may encounter penile cancer during their
practice. The book promises to be a particularly useful tool for those currently in
training, and who are working towards their specialist final examinations.

In this textbook, we provide a more succinct summary of all aspects of penile
cancer care. From the aetiology and molecular biology of disease, diagnostic
workup of patients to differing surgical or non-surgical management techniques. We
have gathered experts from across the globe to cover these topics, providing up-to-
date and evidence-based summaries of the required knowledge on the topic.
Chapters also come with key points and practice multiple choice and viva style
questions to reinforce essential learning points, meaning this textbook can act as a
useful learning tool prior to any examinations.

We hope you find this textbook useful and enjoy reading it as much as we have
when putting it together.

London, UK Oliver Brunckhorst
London, UK Kamran Ahmed
London, UK Asif Muneer

London, UK Hussain M Alnajjar
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(a) Haematoxylin and Eosin stain 20X magnification.
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of the basal and parabasal keratinocytes. (b) MIB-1 stain 20X
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Immunohistochemistry for p53 (20x magnification) can show
‘wild type’ staining in differentiated PeIN ...................
(a) Immunohistochemistry for p16. Magnification 20X. No
reactivity for p16 in differentiated PeIN. (b) Haematoxylin and
Eosin stain 10X Magnification. Differentiated PeIN (pleomor-
phic variant): Marked pleomorphism of the basal and parabasal
keratinocytes. There is surface maturation. (c)
Immunohistochemistry for p53 10X. Differentiated PeIN:
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20X. Immunohistochemistry for MIB-1 overexpression in the
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(a) Haematoxylin and Eosin stain. Magnification

10X. Undifferentiated PeIN basaloid type. Full thickness atypia
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p16 shows ‘en-bloc’ strong and diffuse reactivity in undifferen-
tiated PeIN . .. ...
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(a) Hematocylin and Eosin 10X magnification. Typical
Condyloma. Benign squamoproliferative lesion with hyper-
keratosis, parakeratosis, acanthosis and papillomatosis of the
surface squamous epithelium. (b) Immunohistochemistry for
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Penile anatomy visible on MRI and ultrasound. Axial section at
mid shaft. With permission from Muneer A and Horenblas S,

Textbook of Penile Cancer, Springer International Publishing . . ..

Axial T2-weighted (a, b) and T1-weighted (¢) images through
the penis in different patients after intracavernosal alprostadil.
Note the differing conspicuity of Buck’s fascia and the dorsal
vessels: clearly visible in patients (a, ¢) but not (b). Black
arrowheads mark the tunica albuginea, and white arrowheads
Buck’s fascia. The thick white arrow shows the superficial
dorsal vein in (a), and the thinner white arrows the deep dorsal
vessels. The cavernosal arteries are marked by black arrows.
The urethra, lying in the middle of the corpus spongiosum, is
marked by an asterisk. Note the layering of signal within the
corpora cavernosa in (b), a normal finding. With permission
from Muneer A and Horenblas S, Textbook of Penile Cancer,

Springer International Publishing . ........... .. ... ... ....

T2-weighted coronal section through the base (a) and shaft (b)
of the penis after intracavernosal alprostadil. In (a) a white
arrowhead marks the ischiocavernosus muscle, and a black
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Epidemiology and Aetiology of Penile
Cancer

Jonathan Cobley and Aditya Manjunath

Learning Objectives
After reading this chapter you will be able to:

* Define penile cancer incidence and its variation globally and across
age groups

* Outline the incidence of penile cancer according to stage at presentation

* Describe the aetiology of penile cancer including both modifiable and non-
modifiable risk factors

Introduction

Penile cancer is a rare urological malignancy presenting most commonly in men in
their sixth and seventh decades of life [1]. Squamous cell carcinoma accounts for
greater than 95% of cases and most commonly affects the glans, coronal sulcus and
inner prepuce — essentially the mucosal surfaces. There are several recognised risk
factors including phimosis, lack of circumcision, Human Papillomavirus (HPV)
infection, lichen sclerosus, poor hygiene, smoking, obesity, immunodeficiency,
chronic inflammation, Psoralen and Ultraviolet light A (PUVA) exposure.
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Epidemiology

There is substantial global geographical variations in penile cancer incidence. The
USA and Europe have a lower incidence than South America, Africa, and Asia. The
lowest reported incidence is 0.1 cases per 100,000 in Israel, a country with a near
100% rate of neonatal circumcision and a strong public healthcare system [2]. In
comparison, Brazil has the highest reported incidence worldwide at between 2.8
and 6.8 per 100,000 [3].

The global geographical disparity of countries with higher incidence is thought
to be secondary to poor socioeconomic status and lower rates of neonatal circumci-
sion [4]. This is further supported by evidence of notable regional differences within
countries. In terms of overall relative incidence, penile cancer accounted for 2.1%
of male cancers in Brazil, reaching 5.7% in the Northeast region compared to 1.2%
in the Southern region [3]. Penile cancer was noted to predominantly affect white,
uncircumcised males from low-income areas.

The incidence of penile cancer in the United Kingdom (UK) is between 1.5 to 2.5
per 100,000 men [5]. Significant regional variation exists with areas of greater
socio-economic deprivation suffering the highest incidence. From 2013-2017 in
England, incidence rates in males were 52% higher in the most deprived quintile
compared with the least. In the UK, penile cancer care is centralised into supra-
regional networks treating a minimum population size of four million [6].
Centralisation of this rare malignancy has shown to improve survival and have bet-
ter functional outcomes, with higher use of organ-sparing treatments and invasive
inguinal lymph node staging [7, 8].

Penile cancer incidence increases with age (Fig. 1.1). The peak incidence appears
to be in men aged 65-69. There is also an increase in the number of younger men
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Fig. 1.1 Penile cancer average number of new cases per year and age-specific incidence rates per
100,000 males, United Kingdom, 2015-2017. Credit: Cancer Research UK [5]
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Fig. 1.2 Incidence of Incidence by T stage (2018 to 2021)
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presenting with invasive penile cancer and pre-malignant change. This is thought to
be due to the higher prevalence of HPV infection in this cohort. In some countries
gender neutral HPV vaccination programmes have commenced to include pre-
pubertal boys. In the UK from July 2018 the HPV vaccine has been offered to boys
aged 12-13 years [9]. A large cross-sectional study in one of the highest volume
centres for penile cancer treatment in Northern Brazil, managed 378 patients with
penile cancer over a ten-year period. The age ranged from 25-91 years, whilst cel-
lular features of HPV were identified in 76% of the cohort; it had no impact on
prognosis [10].

Presentation by T Stage

Penile cancer is staged using the TNM staging system [11]. The authors unpub-
lished data [12] presented below shows incidence by T stage (Fig. 1.2).

This shows that most patients present with stage T2 disease which is routinely
managed by organ sparing surgery. Penile intraepithelial neoplasia (PeIN) refers to
carcinoma in situ and in our series accounts for just over 20% of cases.

Aetiology

Most penile cancers are squamous cell carcinomas. The individual risk factors are
discussed in more detail in this section.

Phimosis and Inflammatory Conditions Including
Lichen Sclerosus

Phimosis is the inability to retract the foreskin and is one of the most important risk
factors for developing invasive penile cancer [13]. Neonatal circumcision eliminates
the risk of developing pathological phimosis in later life and reports of patients who
were circumcised as children developing penile cancer are extremely rare [14].
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Lichen Sclerosus (LS) is a chronic inflammatory condition which commonly
affects the anogenital region of men and women. LSc causes chronic inflamma-
tion of the foreskin and glans penis (Fig. 1.3). Although topical steroids can be
used to treat LS, refractory cases can lead to phimosis and urethral stricture dis-
ease. The association between LS and vulval cancer is well established but its
role in the development of penile cancer is less clear [15]. Oxidative stress can
cause DNA damage and lipid peroxidation which is also associated with muta-
tions in tumour suppressor genes [16]. An observational study by Barbagli [17]
reviewed the histology of 130 male patients with genital lichen sclerosus over a
ten-year period. They found that 11 men (8.4%) had pre-malignant or malignant
changes with a mean time between presentation with LS and diagnosis of cancer
of 12 years.

Inflammation and/or penile trauma can be a precursor to tumour growth. Both
posthitis and balanitis are more prevalent in patients who go on to develop penile
cancer [18, 19].

Chronic inflammation is thought to play a role in the development of multiple
different cancer subtypes and sites [20]. The production of reactive oxygen and
nitrogen species by inflammatory cells have been implicated in the development
of numerous different cancer types [21]. The exact mechanisms involved in
penile cancer are poorly understood. They may be divided into HPV-dependent
or HPV-independent pathways [22]. The latter seems to be affected more fre-
quently by gene alterations. Damage to the p16 tumour suppressor gene has been
frequently observed in penile cancer and is discussed in greater detail in Chap. 2
of this book. Adult circumcision is the treatment of choice to manage pathologi-
cal phimosis and treat chronic inflammation. However, whilst this does reduce
the risk of penile cancer development as there is no foreskin, this risk is not
reduced to zero.

Fig. 1.3 Lichen sclerosus, two photographs from the same patient. There is phimosis with associ-
ated thickening and pale discolouration of the unhealthy foreskin. The patient underwent circumci-
sion. Medical photographs reproduced with written consent from a patient treated at North Bristol
NHS Trust, October 2021
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Circumcision and its Protective Effect

Circumcision in childhood significantly reduces the risk of invasive penile cancer
but circumcision does not appear to influence the risk of developing pre-malignant
change, irrespective of the age when performed [23]. The protective effect of cir-
cumcision is thought to be due to resultant improved hygiene, prevention of smegma
build up, lower risk of balanoposthitis and reduced transmission of HPV and HIV
[24]. However, adult circumcision has an uncertain or unproven protective role with
mixed evidence. Whilst one historical study even associated it with an increased risk
of invasive penile cancer [25], this may not demonstrate true causality because the
indication for circumcision (for example phimosis or recurrent balanoposthitis)
may have been a key factor in the development of subsequent penile cancer. In addi-
tion, circumcision may reveal abnormalities which could not be examined before
surgery, or it may have been performed as a treatment modality for penile cancer
confined to the foreskin [13].

Obesity and Hygiene

Obesity is an increasingly prevalent condition in many countries and has been
clearly linked to increased incidence of 13 types of cancer, accounting for a popula-
tion attributable factor of 3.6% [26]. Since 1980, the prevalence of obesity has dou-
bled in more than 70 countries [27]. Evidence linking obesity directly to penile
cancer remains limited, perhaps due to its rarity, but a recent study reported a 53%
increased risk of invasive penile cancer for every five-unit increase in Body Mass
Index (BMI) [28].

The relationship between obesity and the development of malignant cells is mul-
tifactorial and the biological mechanisms are not yet fully understood but adipose
tissue is a rich source of endocrine and metabolic activity. A state of hyperinsulinae-
mia and its cellular growth-promoting effects, as well as a chronic inflammatory
response seen with obesity are both thought to be important factors [29] in
carcinogenesis.

Obesity is a risk factor for diabetes which has been linked with increased inci-
dence of phimosis [30]. An increased body-mass index is the most common cause
for adults who develop a buried penis [31]. This can in turn lead to difficulty main-
taining personal hygiene and chronic inflammation of the penis [32]. LS may result
from or be a causative factor in the acquisition of a buried penis [33], whilst self-
examination is more difficult and may result in delayed presentation.

Given the association between inflammation and penile cancer, it seems logical
that poor hygiene could predispose patients to a higher risk of inflammatory condi-
tions. One Danish study [34] reported a falling incidence of penile cancer across a
47-year period which coincided with an increased proportion of Danish accommo-
dation having a bath, rising from 35% in 1940 to 90% in 1990. There was no simul-
taneous change in national circumcision rates and the authors postulated that this
drop in incidence could be related to improved hygiene standards.
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Human Papillomavirus (HPV) and Penile Cancer

It is well recognised that HPV, in particular HPV subtypes 16 and 18 play a role in
the development of squamous cell cancers [35]. These include oropharyngeal, anal,
cervical, and penile cancers. The prevalence of HPV in men is estimated to be greater
than 20% in most studies looking at this, although there is large variation geographi-
cally. In high-risk groups the prevalence has been reported to be as high as 93% [36].
In most people, the immune system clears the virus from the body by 12 months and
no disease occurs. In routine clinical practice, assessment of the presence of HPV
itself is difficult to determine therefore a surrogate marker, p16, is used.

Tissue analysed from men with pre-malignant penile lesions (PeIN) and invasive
SCCs found that HPV was present in 70-100% of premalignant lesions and 30-40%
of invasive tumours [37]. HPV is not implicated in all penile cancer subtypes; it is
much more common in warty and basaloid subtypes. It is estimated that 33—-66% of
warty/basaloid penile cancers contain HPV DNA.

HPV DNA transcribes oncogenes ES5, E6 and E7. E6 and E7 viral oncogenes are
implicated in malignant transformation of the infected cells. The oncoprotein pro-
duced from E6 and E7 genes target the p53 and retinoblastoma-1 (RB1) tumour
suppressor genes [38]. Additionally, the oncoprotein E7 produced by high-risk HPV
subtypes (16 and 18) binds preferentially to the Rb tumour suppressor protein and
leads to over expression of pl6. The result is that cell proliferation can proceed
uninhibited leading to cancer development.

The prognostic implications of HPV related penile cancers is highly debated.
Several studies have reported no difference in lymph node metastases and survival
between HPV and non-HPV related tumours; Bezerra et al. [39] found a 68.4% vs
69.1% ten-year survival in the two groups. This contrasts to the findings in a large
European study that found a statistically significant 5-year survival benefit in HPV
related cancers vs non-HPV - 78% vs 93%, [40].

Although HPV is transmitted by skin to skin contact usually during sexual activ-
ity there is no evidence to support a link between penile cancer in men and cervical
cancer in their female partners. In the UK females aged 12—13 are routinely offered
the HPV vaccine. As mentioned previously this is now also being offered to similar
age males. However, the impact this will have on penile cancer incidence will not be
known for some time.

Smoking and Tobacco Use

Tobacco use and cigarette smoking has long been a recognised risk factor for devel-
oping cancer and was believed to be responsible for 15% of all malignancies in the
UK in 2015 [41]. Smoking has been shown to confer between a 2.2—five-fold
increased risk of developing penile cancer [42]. The role of smoking in penile cancer
is less well documented than in other more common cancers however smoking has
been shown to play an important role in histologically similar squamous cancers of
the lung and cervix [43]. Daling et al. [44] found that the risks of anogenital cancer
increased in proportion to the numbers of cigarettes smoked. Harish and Ravi [45]
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observed a dose-relationship response for smoking or chewing tobacco and the com-
bination of the two confers a higher risk than smoking or chewing tobacco alone.

Psoralen UV-A Phototherapy (PUVA)

Psoralen is a photosensitizing drug and, given in combination with ultraviolet A,
was established as an effective treatment for Psoriasis in 1977. It has since been
discovered that a dose-related increased risk of SCC is the most common potential
long-term adverse effect of PUVA therapy [46]. In a 12-year study of 892 men
undergoing treatment with PUVA, the patients exposed to high levels of PUVA had
an incidence of penile invasive squamous-cell carcinoma 286 times that of the gen-
eral population [47]. A systematic review by Archier et al. [48] found that the risk
of SCC increased linearly with the number of treatment sessions and the risk did not
reduce on cessation of treatment. The carcinogenic mechanism is not fully under-
stood but is not completely reliant on direct skin exposure to UVA - tumours also
occurred on non-exposed penile skin. Patients undergoing treatment therefore
require genital protection from PUVA or other UV radiation and genital examina-
tion is a critical part of their follow-up.

Key Points

* Penile cancer incidence is highest between the sixth and seventh decades
of life, although the incidence seems to be increasing in younger men due
to HPV infection

» There is a disparity in incidence of penile cancer both globally and region-
ally within countries, largely due to socioeconomic inequalities and differ-
ences in neonatal circumcision rates

* Squamous cell carcinoma accounts for over 95% of penile cancer cases

e Phimosis is the most important risk factor for developing penile cancer,
however circumcision as an adult does not confer protection

e Other risk factors include lichen sclerosus, smoking, HPV, obesity, poor
hygiene and exposure to PUVA

Revisions Questions
Multiple Choice Questions

1. Of the following countries, which has the highest incidence of penile cancer?
Thailand

Israel

South Africa

Brazil

Chile

monw>
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2. Of the following countries, which has the lowest incidence of penile cancer?

Thailand

Israel

South Africa

Brazil

. Chile

3. Wh1ch of the following strategies would NOT be protective against developing
penile cancer?

Smoking cessation

Circumcision aged >18

Neonatal circumcision

Avoiding sexual promiscuity

. Regular genital hygiene

4. Whlch of the following is NOT a recognised risk factor for developing
penile cancer?
A. Penile trauma

. PUVA treatment for psoriasis

Chewing tobacco

Recurrent balanitis

Marijuana use

monwp

mOO0w>

mo 0

Viva Cases

Case 1

A 61-year-old man is referred to see you in clinic with a suspicious marble-sized
lump in his glans penis. It has been present for 3 months and has not responded to
topical steroids, but his wife is concerned as it has started bleeding.

A. What are the key points to establish from the history?

Case 2

A 31-year-old man is seen in the outpatient clinic asking to be circumcised as his
father was diagnosed with penile cancer. He wishes to know if there are any factors
that may reduce his own risk of developing the disease

A. What would you advise him?

Answers

Multiple Choice Questions
1. D. Brazil has the highest reported incidence worldwide with between 2.8 and 6.8
per 100,000.



1

Epidemiology and Aetiology of Penile Cancer 9

2. B. Israel has the lowest reported incidence of 0.1 cases per 100,000, thought to
be due to a high rate of neonatal circumcision and a strong public health system
3. B. Adult circumcision does not have a protective effect against developing
penile cancer.

4. E. Smoking is a risk factor, but marijuana has not been specifically implicated.

Viva Cases
Case 1

A.

The key points to establish from the medical history include:

Specific questions about the lump including any change in size, associated
pain, bleeding or discharge

Does he have a history of phimosis or recurrent inflammation of the foreskin
Has he been circumcised, and if so, what age was this performed?

Smoking history

Sexual history including number of partners

Any history of penile trauma

Exposure to UV radiation

Case 2

A.

Important advice points to cover in the consultation include:

Adult circumcision has not been shown to have a protective effect against
penile cancer

Practice daily genital hygiene and cleanliness

Avoid smoking and maintain a healthy weight

HPYV is transmitted through sexual contact and HPV is also associated with
penile cancer. Avoiding sexual promiscuity may be of benefit

Regular self-examination should be performed, particularly with a positive fam-
ily history. Early presentation to general practitioner if any abnormality detected

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards” app to access questions.

N =

To use the app, please follow the instructions below:

Go to https://flashcards.springernature.com/login

. Create a user account by entering your e-mail address and assigning a

password
Use the following link to access your SN Flashcards set: p https://

sn.pub/1r70m8

If the link is missing or does not work, please send an e-mail with the subject
“SN Flashcards” and the book title to customerservice @springernature.com
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Learning Objectives
After reading this chapter you will be able to:

e Describe commonly encountered pre cursor penile lesions

* Discuss predisposing lesions related to penile cancer and their histopatho-
logical characteristics

* Outline the common histopathological subtypes of penile cancer

 Identify important histopathological features relevant to staging and grad-
ing of penile cancer along with their significance in disease outcomes

e List some significant molecular alterations and potential biomarkers used
in penile cancer

Introduction

The rarity of penile cancer means that, in non-expert hands, there is a significant
risk of misdiagnosis of both the subtype and staging. Accurate staging and grading
of tumours are used to determine subsequent clinical management and patient fol-
low up. Different subtypes of penile cancer have been defined, which appear to be
associated with variable outcomes leading to treatment strategies [1].

There were significant changes to the 2016 World Health Organization (WHO)
classification following the ISUP consultation on Penile Tumours, Boston, in March
2015 [2, 3]. Because of the rarity of penile tumours, this was not a consensus, but an
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expert-driven conference aimed at assisting pathologists who do not see these
tumours on a regular basis [4]. The fifth edition of the WHO classification of uro-
genital tumours (WHO “Blue Book™), published in 2022, contains further signifi-
cant revisions [5].

We attempt to discuss the key updates and pathological features that influence
the management and need to be communicated clearly.

Precursor Lesions

Human papillomavirus (HPV)-associated penile intraepithelial neoplasia (PeIN)
is a HPV-associated precursor lesion of invasive SCC, whereas differentiated
PeIN is an HPV-independent precursor lesion of SCC. The most common HPV-
associated PeIN subtypes are the basaloid (undifferentiated, a term that should be
avoided) and warty [5] (Table 2.1). From the diagnostic point of view, most penile
lesions can be correctly classified using Haematoxylin and eosin (H&E) stain, but
immunohistochemical (IHC) or molecular analysis may be helpful in challeng-
ing cases.

Patients with HPV-positive tumours have a better prognosis than those with HPV-
negative neoplasms, and therefore the identification of the virus in tumour tissue is
becoming an important prognostic marker apart from the fact that immunohistochem-
ical (IHC) or molecular analysis may be helpful in challenging cases [6]. The gold-
standard test for HPV in tumour tissues is polymerase chain reaction (PCR) but the
cost of the technique limits its availability in the majority of laboratories. However, in
most cases, p16 has been shown to be an adequate surrogate marker for high-risk HPV
[7]. Block-type p16 IHC is the most practical and reliable method to separate HPV
associated from HPV-independent penile lesions [5]. Immunohistochemistry for p16
coupled with a proliferation marker Ki-67 is useful in the more challenging cases.
Therefore, a panel comprising of p16, p53 and Ki-67 is adequate to correctly diagnose
and differentiate benign lesions from pre-malignant lesions.

Immunohistochemistry for pl6 is useful to separate differentiated PeIN
(Figs. 2.1a—c) which is negative (Fig. 2.2a), whereas the majority of warty,
warty-basaloid, and basaloid PeINs (Fig. 2.3a) show diffuse, strong and full
thickness (en-bloc) reactivity in the atypical surface squamous epithelium for

Tablg 2.1 ' WHO HPV independent Differentiated
Classification of PeIN HPV-associated Basaloid
Warty
Warty-basaloid
Others Pleomorphic
Spindle

Clear cell
Pagetoid
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Fig. 2.1 (a) Haematoxylin and Eosin stain 20X magnification. Differentiated PeIN with surface
maturation and marked atypia of the basal and parabasal keratinocytes. (b) MIB-1 stain 20X mag-
nification. Overexpression of proliferation marker in the atypical basal and parabasal cells in dif-
ferentiated PeIN. (¢) Immunohistochemistry for p53 (20x magnification) can show ‘wild type’
staining in differentiated PeIN

pl6 [8] (Fig. 2.3b). Differentiated PeIN tends to be associated more commonly
with a chronic process such as lichen sclerosus [9]. Recognised different sub-
types of differentiated PeIN are hyperplasia like, classic and pleomorphic
(Figs. 2.2a—c). Ki-67 is helpful in differentiating the minimal basal atypia of
reactive squamous hyperplasia. There is increased basal and parabasal expres-
sion with continuous staining in hyperplasia like differentiated PeIN in contrast
to the scattered basal cells in benign reactive lesions (Figs. 2.2d and 2.4).
Pleomorphic differentiated PeIN can be difficult to differentiate morphologi-
cally from undifferentiated PeIN but will be negative on staining for pl6
(Fig. 2.2a) [10].

Where available, HPV genotyping can also help contribute to this diagnostic
pathway. HPV 16 is the most common genotype and is detected in 71% of basaloid,
56% of warty- basaloid, and 20% of warty PeIN [11].
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Fig.2.2 (a) Immunohistochemistry for p16. Magnification 20X. No reactivity for p16 in differen-
tiated PeIN. (b) Haematoxylin and Eosin stain 10X Magnification. Differentiated PeIN (pleomor-
phic variant): Marked pleomorphism of the basal and parabasal keratinocytes. There is surface
maturation. (¢) Immunohistochemistry for p53 10X. Differentiated PeIN: Mutant type staining
with strong and diffuse overexpression of p53 in basal and parabasal layers. (d) Magnification
20X. Immunohistochemistry for MIB-1 overexpression in the atypical basal and parabasal cells of
differentiated PeIN

Fig. 2.3 (a) Haematoxylin and Eosin stain. Magnification 10X. Undifferentiated PeIN basaloid
type. Full thickness atypia of the surface squamous epithelium with a monotonous population of
basophilic cells. (b) Immunohistochemistry for p16 shows ‘en-bloc’ strong and diffuse reactivity
in undifferentiated PeIN
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Fig. 2.4 Immunohistochemistry for p53. Magnification 4X. p53 overexpression (diffuse and con-
tinuous staining) in differentiated PeIN in contrast to the intermittent basal staining seen in the
background surface squamous epithelium

Written reports should indicate the subtype and extent of PeIN and whether or
not there is margin involvement.

In difficult cases with cytological abnormalities the category of ‘atypia falling
short of PeIN’ with a recommendation for follow up may be used, to avoid over
treatment.

Predisposing Conditions
Condylomata

Condylomata are benign, exophytic, wart-like lesions with koilocytosis and
related to infection with low-risk HPV strains, such as HPV 6 and HPV 11
(Figs. 2.5a—c). However, some condylomata show cytologic atypia (Fig. 2.6) and
contain high-risk HPV and may be seen in association with PeIN or invasive
carcinoma with a variable morphologic spectrum [12]. Penile condyloma types
include condyloma acuminatium (typical or atypical) and flat condyloma (typical
or atypical).

Immunohistochemistry for p16 is recommended in atypical condylomas to detect
the presence of high-risk HPV [13]. However, not all will show staining for p16 and
in such cases further in situ hybridization (ISH) or PCR or other molecular tech-
niques may be helpful. Lesions with high-risk HPV should be excised in their
entirety and patients need to be more closely followed.
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Fig.2.5 (a) Hematocylin and Eosin 10X magnification. Typical Condyloma. Benign squamopro-
liferative lesion with hyperkeratosis, parakeratosis, acanthosis and papillomatosis of the surface
squamous epithelium. (b) Immunohistochemistry for pl6 shows focal/ scattered reactivity for
p16 in the surface keratinocytes. (¢) Haematoxylin and Eosin 10X. Typical condyloma

Fig. 2.6 Haemtoxylin and
Eosin 40X. Atypical
Condyloma. Mild to
moderate pleomorphism
with frequent mitotic
figures

Lichen Sclerosus

The European Association of Urology guidelines identify lichen sclerosus (LSc) as
a strong risk factor for penile squamous cell carcinoma but there are also studies to
show that it is not associated with increased rates of adverse histopathological fea-
tures [14, 15]. Differentiated PeINs not linked to HPV, affects elderly men, and is
more commonly associated with lichen sclerosus [16, 17]. Histologically, early LSc
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Fig. 2.7 (a) Haematoxylin and Eosin 4X. Lichen sclerosus. Attenuation and thinning of the sur-
face squamous epithelium with subepithelial sclerosus and vascular ectasia. (b) Haematoxylin and
Eosin 4X. Lichen sclerosus. Subepithelial sclerosus and a patchy lichenoid chronic inflammatory
cell infiltrate

may show a mild or pronounced band- like CD8 and CD57 positive lymphocytic
infiltrate often accompanied by a lymphocytic vasculitis, basal cell vacuolar degen-
eration and pigment incontinence. As the lesion progresses, subepidermal oedema
and sclerosis develops with loss of dermal structures and vascular ectasia (Fig. 2.7a,
b) [18]. The histopathology can show varying spectrum of changes depending upon
the stage at sampling and it is therefore recommended to examine the specimen in
its entirety as focal and early or ‘burnt out’ changes may be missed.

Penile Cancer

Most malignant tumours of the penis are squamous cell carcinomas (SCCs) origi-
nating in the inner mucosal lining of the glans, coronal sulcus, or foreskin. In the
2022 WHO Blue Book, scrotal tumour classification is mentioned separately for the
first time [5].

Subtypes

Over 95% of penile cancers are squamous cell carcinomas, with rare instances of
sarcomas, melanomas, or neuroendocrine carcinomas (NEC) (including large cell
and small cell NEC) [19]. Other malignant lesions of the penis, all much less com-
mon than penile SCC, are melanocytic lesions, mesenchymal tumours, lymphomas
and metastases. Penile metastases are frequently of prostatic or colorectal origin [14].

Several subtypes have been described and these have different prognostic pro-
files [20]. Most of these tumours may be diagnosed with H&E histology, but poorly
differentiated neoplasms, can be further characterized by immunohistochemical
(IHC) and molecular genetic analyses [2]. However, not all positive cases by PCR
will be positive by p16 and vice versa, with about a 20% failure in the correlation
[3, 21]. Nearly half of penile cancers are human papillomavirus (HPV)-related [22].
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The 2016 WHO pathologic classification also adopts categorisation of subtypes
of penile SCC as non—-HPV-related and HPV-related cases [4, 12, 23]. The 2022
WHO classification followed this paradigm to subclassify tumours into HPV-
associated and HPV-independent types (Table 2.2) [24]. It is recommended to report
SCC as HPV associated or HPV independent in addition to the histologic diagnosis.
If this is not possible, the designation SCC, NOS is acceptable.

A high prevalence of HPV infection is found in basaloid (76%) (Fig. 2.8), mixed
warty-basaloid (82%) and warty penile (39%) SCCs while verrucous and papillary
penile SCCs are HPV-negative [14].

Subtyping is required as verruciform carcinomas (papillary, warty, or verrucous
carcinomas) tend to have better outcomes. Basaloid, acantholytic and sarcomatoid
carcinomas are always high grade with a worse prognosis than the usual type of
squamous carcinoma and therefore may more readily metastasise to distant sites
such as the lung [19]. SCC of the usual type now includes pseudohyperplastic car-
cinomas and acantholytic/pseudoglandular carcinomas [5]. Verrucous carcinoma is
a separate non-metastasising low-grade subtype including carcinoma cuniculatum
as a pattern [25].

Up to 30% of tumours may show more than one pattern, all should be recorded
in the report. Although not mandatory, reporting a percentage of the poorly differ-
entiated subtypes in such cases is also helpful in guiding management.

Table 2.2 2022 World Health Organization classification of invasive epithelial tumours of the
penis and scrotum

HPV associated Basaloid squamous cell carcinoma

Warty carcinoma

Clear cell squamous cell carcinoma

Lymphoepithelial carcinoma

HPV independent Squamous cell carcinoma, usual type

Verrucous carcinoma (including carcinoma cuniculatum)
Papillary squamous cell carcinoma

Sarcomatoid squamous cell carcinoma

Squamous cell carcinoma, NOS

Fig. 2.8 Haematoxylin
and Eosin 10X. Basaloid
squamous cell carcinoma
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Fig. 2.9 (a) Haematoxylin and Eosin stain 10X. Sarcomatoid carcinoma composed of a promi-
nent component of pleomorphic spindle cells in interlacing fascicles. (b) Haematoxylin and Eosin
stain 10X magnification. An adjacent focus of admixed squamous cell carcinoma helps establish
the diagnosis of sarcomatoid carcinoma

Tumour Grading

Differentiation between penile squamous cell carcinoma patients who can benefit
from organ-sparing surgery and those at significant risk of lymph node metastasis is
based on histopathological prognostic factors including histological grade sub-
type [26].

The 2016 WHO classification adopted the 3-tier grading method which defines
well-, moderately-well and poorly differentiated carcinomas based on the degree
of cytological atypia, keratinisation, intercellular bridges, and mitotic activity
[4]. Sarcomatoid change is designated as grade 4 and is often in combination
with other tumour types (Fig. 2.9a, b). The authors however advise caution in
subtyping sarcomatoid variant if seen as focal/isolated cells or in foci adjacent to
ulceration. Tumours are graded by the worst area even if this is the minor
component.

Although, inconsistencies in concordance can result in under or over
treatment of cases, it is important to highlight that recurrent tumours and re-
excision specimens for residual tumours from different sites can show differ-
ent grades.

Tumour Staging

The staging of penile cancer is covered in more detail in in Chap. 4. However,
some pertinent issues with regards to pathology are important to consider here.
The Royal College of Pathologists recommend the use of The American Joint
Committee on Cancer tumour—node—metastasis (AJCC-TNM) staging system
eighth edition for penile cancer as it considers factors widely used to predict
patient prognoses, guide treatment, and evaluate treatment results. Differences
between AJCC and Union Internationale Contre le Cancer eighth Edition
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(UICC) staging systems are not minor and using the latter may lead to incorrect
reporting of precancerous lesions, superficial tumours, and lymph node stag-
ing [27].

In the AJCC eighth edition, Ta disease indicates non-invasive localized squa-
mous cell carcinoma, which allows for inclusion of historical variants other than
verrucous carcinoma. This circumvents the confusion caused by UICC in which
category pTa was specified as ‘non-invasive verrucous carcinoma’. The Royal
College of Pathologists guidelines state that this terminology should not be used, as
it may falsely lead some pathologists to call verrucous carcinomas of the penis as
non-invasive [27].

T1 is subcategorized into T1a and T1b based on the presence of lymphovas-
cular invasion, perineural invasion and high-grade tumour/ poorly differenti-
ated tumour. Urethral invasion is no longer a differentiator between T2 and T3
disease. T2 includes invasion of the corpus spongiosum and T3 involves inva-
sion of the tunica albuginea and corpus cavernosum. The modification of the
T2 and T3 stages are reflected in both UICC 8 and AJCC 8. For nodal staging,
pN1 has been revised from a single lymph node metastasis to two unilateral
inguinal lymph node metastases, while pN2 has been modified to three or more
inguinal lymph node metastases [28]. The presence of extra nodal extension
indicates an inguinal lymph node stage of pN3, no matter what the extent of the
change [27].

Perineurial and Lymphovascular Invasion

Perineurial invasion has been added as an additional prognostic indicator in the
AJCC eighth edition [27]. Vascular invasion should be recorded as it is a predictor
of nodal metastases [29].

Excision Margins

The presence of microscopic involvement of surgical margins has implications for
surgical outcome audit of pre-operative staging and/or surgical technique must be
recorded by site and microscopic distance of the tumour from close margins in
mm [19]. Providing the actual measurement of lateral extent of individual margins
is of value to surgeons in reviewing their techniques. It additionally is part of the
required dataset which is recommended to be reported in specimens from penile
cancer as per the International Collaboration on Cancer Reporting (ICCR) [30]
(Table 2.3).
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Table 2.3 ICCR carcinoma of the penis dataset

Recommendation Element name

Required * Operative Procedure

* Macroscopic Tumour Site

* Macroscopic Maximum Tumour Dimensions
» Histological Tumour Type

» Histological Grade

* Microscopic Maximum Tumour Dimensions
* Extent of Invasion

* Lymphovascular Invasion

* Perineural Invasion

* Margin Status

* Lymph Node Status

* Pathological Staging

e Primary Tumour T Stage

* Regional Lymph Node N Stage
Recommended * Clinical Information

» Tumour Focality

¢ Block Identification Key

* Associated Penile Intraepithelial Neoplasia

Table 2.4 Percentage Gene Frequency
frequency of somatic TP53 329
mutations in penile SCC CDKN2A 25%
NOTCH1 17%
PIK3CA 13%
FAT1 25%
CASP8 17%
FBXW7 11%

Molecular Alterations in Penile Cancer

In recent years there has been significant interest in the molecular alterations in
penile SCC and several studies have been published highlighting the extent and
frequency of these genetic changes. These have been summarised in a recent review
paper [31] and the main findings are listed below:

Somatic Mutations

The presence of somatic mutations (Table 2.4) in penile SCC has been extensively
examined and involves several genes including tumour suppressor genes (TP53 and
CDKNZ2A), genes involved in cell signalling (NOTCHI1, PIK3CA and FAT1) and
those involved in apoptosis (CASP8) or acting as cell cycle regulators (FBXW?7).



24 A. Haider and A. Freeman

Copy Number Variations

Gains in the MYC gene at 8Q24 have been found in 32% of penile SCC and gains
in the EGFR gene at 7p12 have been seen in about 25% of cases. Similar findings
have also been reported in head and neck SCC.

Genes Related with HPV Status

Studies have shown a lower mutational load in penile SCC that is HPV-related when
compared to cases that are independent of HPV. Furthermore, there appears to be an
inverse correlation between HPV positivity and mutations in TP53 and CDKN2A.

Potential Therapeutic Targets

Although many genes have been found to be altered in the pathogenesis of penile
SCC, these have been challenging to target separately. Potential therapeutic inter-
ventions are typically based on a combination of treatments based on an interaction
between a number of signalling pathways. These include:

1. mTOR inhibitors in patients with TP53 mutation and stimulated PI3K signalling
pathway.

2. PARP inhibitors in patients with defective DNA repair pathways.

3. Combination of PI3K and mTOR inhibitors in NOTCH1 mutated tumours.

Markers of Penile Cancer Progression and Metastasis

The genetic alterations seen in penile SCC may be involved either in primary carci-
nogenesis, tumour progression or metastatic spread [32]:

1. Primary carcinogenesis
A. Genes upregulated by inflammation — COX2, PGE2
B. Tumour suppressor genes — p53, pl16, PTEN
C. Oncogenes — HPV E6 /7, MYC
D. Apoptosis — bcl2, pS3, telomerases
2. Proliferation and invasion
A. Growth factors / receptors- EGFR, Her3, VEGF, PI3K, PTEN, AKT
B. Epithelial / mesenchymal - MMP2 / MMP?9, E cadherin, Glutl
C. Cell cycle — Ki67
3. Metastasis
A. Metastasis suppressor genes — KAIl, Nm23H1

The identification of the stage of tumorigenesis in which these particular genes are
involved may result in new small molecular target agents that may stop the local
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growth or spread of penile SCC and allow the prospect of curative treatment in
affected patients.

Summary

In conclusion, surgeons need to be aware of the updated changes in the classification
of penile tumours, the significance and nomenclature of PeIN, the pathological risk
factors and the differences highlighted in the updated AJCC and UICC stagings.
Patients with penile cancer should be referred to a specialist centre, with any diag-
nostic slides and/or blocks made available for expert review prior to subsequent treat-
ment planning by the specialist team to ensure correct diagnosis, subtyping, grading,
and staging. Standardized structured reporting guidelines and discussion at the
supra-regional multidisciplinary team meetings lead to optimal management deci-
sions taken and subsequently better oncological outcomes and patient survival.
Communication with high quality reports and understanding of clinicians of what
constitutes an adequate report, is the key to ensure proper management of these
patients.

Key Points

* Due to its rarity, it is important to have specialist pathological expertise
available to evaluate histopathological, immunohistochemical and molecu-
lar genetic features of penile specimens.

» Important pathological features to consider include presence of precursor
lesions and predisposing lesions such as lichen sclerosus and condyloma-
tous changes.

* Knowledge of subtyping of both HPV and non-HPV related penile cancers
is important due to their differing prognostic profiles.

* Other important prognostic features on pathology include grade, stage,
presence of perineurial, lymphovascular invasion and excision margins.

* Various potential biomarkers exist including Ki67, SCC antigen e cadherin
and p53.

Revisions Questions
Multiple Choice Questions

1. What is the causative agent for condyloma acuminatum?
(a) HSV
(b) HPV 6 and 11
(c) E.coli
(d) Schistosoma
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2. Which of the following are HPV related pre-cancerous conditions (Choose all
that apply)?
(a) Warty undifferentiated PeIN.
(b) Basaloid undifferentiated PeIN
(c) Differentiated PeIN
(d) Paget’s disease
3. Which immunohistochemical marker is a surrogate for HPV in the tissue
(a) P53
(b) P63
(c) P16
(d) KI-67
4. Which of the following is recommended for pathological staging of penile squa-
mous cell carcinoma and considers pathological risk factors for appropriate
management decisions?
(a) AJCC 8th edition
(b) AJCC 7th edition
(c) UICC 8th edition
(d) All of the above
(e) None of the above

Viva Cases

Case 1

A 51-year-old man presents with a flat white lesion with irregular and indistinct
borders on the glans. Histopathology shows hyperkeratosis, parakeratosis, and
prominent cytological atypia in the basal keratinocytes. The background skin shows
features in keeping with lichen sclerosus. The atypia extends to the peripheral limit.

A. What are the differential diagnoses and key points indicated in the history and
pathology?

Case 2

Following a previous diagnosis of squamous cell carcinoma which was treated
by glans resurfacing, a 75-year-old man presents with a recurrent ulcerated fun-
gating tumour of the neo-glans involving the coronal sulcus. Sectioning of the
specimen received in pathology shows deep invasion of the cavernosum.
Histopathology shows a poorly differentiated grade 3—4 squamous cell carci-
noma composed predominantly of spindle cells with increased atypical mitosis,
necrosis, multinucleated cells, and multiple foci of perineurial and lymphovas-
cular invasion.

A. What is the subtype of cancer in discussion and the key points related to this
subtype?
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Answers

Multiple Choice Questions

1.

2.

B. Condyloma acuminatum in the majority of cases is caused by low risk HPV
genotypes 6 and 11

A and B. Undifferentiated PeIN has been very strongly related to oncogenic
HPYV infection resulting from the integration of viral genome into the DNA of
the host cell, leading to oncogene overexpression and cell proliferation. This is
morphologicaly of three types; warty, basaloid and warty-basaloid.

. C. Strong and diffuse nuclear expression of p16 is a strong predictor for the pres-

ence of HPV (high risk) in penile neoplasia.

. A. Except for the modification of the T2 and T3 stages, which are the same in

UICC 8 and AJCC 8, the advances documented in the literature do not seem to
have been considered in UICC 8.

Viva Cases
Case 1

A.

Important Discussion Points to cover:

* Type of pre-cancerous and predisposing lesions

e Differentiated versus undifferentiated PeIN (HPV related)

» Association of lichen sclerosus and differentiated PeIN

* The value of pl16 (negative in differentiated PeIN) and Ki-67 (overexpres-
sion in the basal and parabasal layers) in the diagnosis of pre-cancer-
ous lesions

* Follow up and close surveillance advised in cases of margin involvement.
Asses for presence of multifocal lesions.

* Concomitant penile carcinoma if present, is usually low grade of ususal, ver-
rucous, papillary and pseudohyperplastic type.

Case 2

A.

Important discussion points to cover include:

* Sarcomatoid carcinoma is a rare and aggressive variant of squamous cell
carcinoma.

* Presence of adjacent squamous cell carcinoma or PeIN helps establish a
diagnosis.

* Spindle cell should comprise 30% of the tumour to qualify for the diagnosis.

* Any history of previous treatment (radiotherapy) should be documented.

e This tumour is pT3 and shows perineurial and lymphovascular invasion
which are all adverse pathological risk factors.

* These cases have a high mortality rate with increased risk of haematogenous
and lymph node metastases as well as local recurrence.
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Introduction

Imaging can be used to provide information on each component of the TNM stag-
ing of penile cancer and may therefore be useful for surgical planning and esti-
mating prognosis. Recommendations for the use of imaging are included in the
most recent (2018) EAU guidelines on the management of penile cancer [1], and
we aim to describe the (a) radiological anatomy and (b) the technical aspects and
performance characteristics of the most commonly used techniques. We will
begin by describing the techniques for imaging the penis itself, and then move on
to nodal and metastatic disease detection and protocols for surveillance after
treatment.

Imaging the Penis: Local Staging, Clinical Examination,
Ultrasound, and MRI

The first important point is that the penis is a superficial organ, with (a) the great
majority of tumours occurring in the distal part and (b) skip lesions being rare and
usually occurring with advanced disease. Therefore, in the great majority of cases
clinical assessment is accurate in estimating the size and location of the tumour: it
does not follow inevitably that any imaging technique will be superior, or cost-
effective. It is not enough to show that MRI can be moderately accurate in staging
the local disease [2]: rather, the technique must be more accurate than palpation and
improve our treatment. With this in mind, we will briefly describe the anatomy of
the penis relevant to imaging, and the technique for ultrasound and MRI. CT is use-
ful in nodal staging (where there is usually adequate contrast between soft tissue
nodes and surrounding fat) but its soft tissue contrast is too poor to be used routinely
for the penis itself.

The Anatomy of the Penis as Seen on MRI

T2 images are the mainstay of MRI imaging in most parts of the body, as they usu-
ally show the best contrast between different soft tissues. In the penis the contrast
between the high signal contents of the glans, corpus spongiosum and corpora cav-
ernosa and the lower signal fascial layers is much better seen on T2 than TI
sequences [3].

The corpora cavernosa and the corpus spongiosum are surrounded by a T2 low
signal fibrous sheath, the tunica albuginea (Fig. 3.1). Although this has inner (cir-
cular) and outer (longitudinal) layers, they are not distinguishable on imaging.
Buck’s fascia lies just outside and although it may be separable surgically, in most
cases it appears as part of the T2 low signal tunical layer [4] (Fig. 3.2). In the dorsal
midline the deep dorsal vessels lie deep to Buck’s fascia, and it may be possible to
distinguish them here, with some higher signal connective tissue, but in practice
even this anatomy is often hard to see. The normal T2 low signal tunica/Buck’s
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Fig.3.1 Penile anatomy visible on MRI and ultrasound. Axial section at mid shaft. With permis-
sion from Muneer A and Horenblas S, Textbook of Penile Cancer, Springer International Publishing

layer is always thicker over the corpora cavernosa than spongiosum. In the glans it
is hard to define, fusing completely with the subepithelial connective tissue toward
the tip.

Outside Buck’s fascia are the superficial vessels in a looser connective tissue
layer, sometimes called the Dartos fascia, continuous with Colle’s fascia of the
perineum and continuing thin dartos muscle fibres. Haematoma deep to Buck’s fas-
cia is confined to the penis, but if in the superficial fascial layer can extend to scro-
tum and abdominal wall. The bulb is covered by a T2 low signal bulbocavernosus
muscle layer, and the crura as they lie against the ischium are covered medially by
the ischiocavernosus muscle.

The cavernosal arteries are usually seen as signal voids on T2 sequences. On
enhanced images they are usually of high signal, and the surrounding contrast radi-
ates axially outwards, and from proximal to distal (with different patterns some-
times seen in infarction, tumour and metastasis). The urethra is usually seen as a
flattened intermediate T2 signal structure within the corpus spongiosum, but can be
hard to identify reliably, especially in the context of tumour [5].

On T1 weighted images, enhancing tissues are of high signal. In any study with
contrast (and especially in the case of trauma or tumour) it is important to obtain
pre-contrast images because blood products are often also high in T1 signal and can
mimic enhancement. Diffusion-weighted imaging has been useful in the prostate
and has recently been applied to penile cancer, but because it has not yet been shown
to be clinically useful, we will not describe it in detail [6].
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Fig. 3.2 Axial T2-weighted (a, b) and T1-weighted (¢) images through the penis in different
patients after intracavernosal alprostadil. Note the differing conspicuity of Buck’s fascia and the
dorsal vessels: clearly visible in patients (a, ¢) but not (b). Black arrowheads mark the tunica
albuginea, and white arrowheads Buck’s fascia. The thick white arrow shows the superficial dor-
sal vein in (a), and the thinner white arrows the deep dorsal vessels. The cavernosal arteries are
marked by black arrows. The urethra, lying in the middle of the corpus spongiosum, is marked by
an asterisk. Note the layering of signal within the corpora cavernosa in (b), a normal finding. With
permission from Muneer A and Horenblas S, Textbook of Penile Cancer, Springer International
Publishing

Anatomy on Ultrasound

As in the scrotum, the dependent part of the penis (and in most cases all of the crura
and bulb) can be imaged with a high frequency (10 MHz or greater) probe, giving a
spatial resolution (usually under 0.3 mm) that easily exceeds MRI or CT. As on
MRI, the tunica albuginea and Buck’s fascia appear as one layer, this time echo-
genic and ‘bright” (Figs. 3.3 and 3.4). If the penis is rotated, it can be difficult to
distinguish the corpus spongiosum and corpora cavernosa, which have contents of
similar echogenicity. However, the urethra is usually visible in the former. In the
glans the subepithelial connective tissue and tunica albuginea become indistinguish-
able, making the distinction between T1 and T2 tumours challenging. Cavernosal
vessels are easily seen.
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Fig. 3.3 T2-weighted coronal section through the base (a) and shaft (b) of the penis after intra-
cavernosal alprostadil. In (a) a white arrowhead marks the ischiocavernosus muscle, and a black
arrowhead the bulbocavernosus. A white arrow shows the urethra entering the bulb. Inferior pubic
rami are marked by asterisks. In (b), a black arrowhead marks the tunica albuginea and a white
arrowhead Buck’s fascia. The glans is well seen (thick white arrows). With permission from
Muneer A and Horenblas S, Textbook of Penile Cancer, Springer International Publishing

Fig. 3.4 Two axial images of the shaft of the tumescent penis: the first (a) taken at an angle of 45°
to avoid diffraction artifact, and the second (b), in the standard transverse plane with the probe
ventral. The urethra (white arrow) is sometimes seen well within the corpus spongiosum. Tunica
albuginea and Buck’s fascia (black arrows) appear as one echogenic layer, thickest around the
corpora cavernosa. White arrowheads show superficial vessels, and black arrowheads the caverno-
sal vessels. With permission from Muneer A and Horenblas S, Textbook of Penile Cancer, Springer
International Publishing
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Table 3.1 Additional sequences used in MRI

Sequence Utility
T2 images in 3 planes Mainstay of imaging and always used
T1 imaging (a) Baseline sequence before giving contrast
(b) Useful for defining marrow fat in possible bony involvement
STIR imaging (a) To detect oedema, often in the case of infection / abscess
or T2 fat saturated (b) To screen for bony metastases
images
Enhanced T1 images (a) Sometimes (but not routinely) useful to define tumour and
metastases.

(b) To define vascular anatomy (although often well seen on T2)
(c) To detect infarction (rarely indicated in the context of penile

cancer)
Diffusion weighted Under investigation
imaging Not used routinely

Imaging Techniques: MRI

The penis is positioned in the anatomical position, against the abdominal wall
(though others position dependently to reduce breathing artefact) [7]. This enables
accurate measurement of length [8] and the best opportunity to define the relation-
ship of the tumour to other structures. The mainstay of MRI imaging is T2 sequences,
and for many scans these are all that are required. We use a field of view of
20-24 cm, slices of 3 mm and an in plane resolution between 0.7 and 1 mm.
Additional sequences can be added for different indications (Table 3.1), but we do
not routinely use contrast enhancement (which lengthens scan times and requires
cannulation) as it has not been shown to improve accuracy [9].

Ultrasound, and the Need for Tumescence

Ultrasound has a higher theoretical resolution with MRI but is (a) more operator-
dependent, (b) produces images which are harder to interpret by non-radiologists
and (c) has less intrinsic contrast between tumour and the normal anatomical struc-
tures of the penis (although this is variable). However, performed by someone with
an interest in the field and especially with the use of artificial erection (as discussed
below) it can produce excellent images: we would assert that a specialist penile
cancer service could operate perfectly well with routine use of ultrasound, reserving
MRI for occasional challenging cases.

One area of controversy is the use of agents to produce artificial erection.
Tumescence distends the corpora cavernosa, with several benefits: (a) producing a
thin and usually smooth appearance to the tunical / Buck’s layer, (b) making the
contents of the corpora uniformly high in signal on MRI, increasing contrast with
tumour and (c) makes positioning in the true anatomical plane easier (Fig. 3.5). We
(and others) [5] find these benefits compelling, though others do not [8]. We do not
produce erection for very large tumours, where it might be uncomfortable and is
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Fig.3.5 T2-weighted sagittal section close to the midline (a) after intracavernosal alprostadil and
(b) without tumescence. Black arrows mark the tunica albuginea, large white arrows the corpus
spongiosum, small white arrows the urethra within it, and black arrows the bulbocavernosus mus-
cle. The white arrow head marks the entry of the urethra into the roof of the bulb. An asterisk
marks the glans. The ‘corrugated’ appearance of the corpus cavernosum in (a) is because of the
midline intercavernosal septum. Note the considerably thicker tunica albuginea in the detumescent
state, and the lower signal in the corpus cavernosum; the glans is not in the midline sagittal plane.
With permission from Muneer A and Horenblas S, Textbook of Penile Cancer, Springer International
Publishing

unlikely to significantly improve accuracy. The normal dose is 5—10 mcg of Caverject
(depending on age and erectile function). The risk of priapism is small (1% in erec-
tile dysfunction of mixed cause [10] and not occurring at all in a recent series of 100
patients with penile cancer [5]). If it does occur, aspiration is often effective and can
be supplemented by intracavernosal injection of phenylephrine [11].

MRI and Ultrasound for Primary Staging

The great majority of penile cancers are squamous cell carcinomas (SCC), although
melanoma, sarcomas and lymphoma have been reported [7]. Metastases are rare
and varied in origin, though most likely to occur from a bladder primary [12]. On
MRI, tumour is usually intermediate in signal: higher than the low signal fascial
layers but (especially in the case of artificial erection) lower than the high signal
contents of the corpora cavernosa (Figs. 3.5 and 3.6). On ultrasound the fascial
layers are bright, and tumour is usually relatively hypoechoic, though sometimes
heterogenous.

Local staging has potential implications for surgical planning and prognosis.
However, (a) definitive staging is obtained with the surgical histology and provides
the most accurate prognostic information and (b) although decisions about the sur-
gical approach may be informed by the imaging, no technique has been shown to be
fully accurate. Given that the mainstay treatment is surgical, decisions about the
extent of the resection will also be made with the operative findings (and potentially,
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Fig.3.6 Ulcerating lesion on the glans (white arrowheads, with a white arrow showing the ulcer-
ated part), pT2 on histology and correctly called T2 on MRI (a) and ultrasound (b). CC marks
corpus cavernosum, and S the spongiosal part of the glans. Note that on MR the underlying high
signal of the spongiosal tissue of the glans is altered by the tumour, although the tips of the caver-
nosa are well seen and not involved. The ultrasound confirms involvement of the spongiosal tissue
of the glans but not the corpora cavernosa. With permission from Muneer A and Horenblas S,
Textbook of Penile Cancer, Springer International Publishing

frozen section histology [13]). Imaging, therefore, may be useful for counselling the
patient but will not necessarily indicate the definitive surgical approach.

Whilst most previous studies used pre-2018 TNM definitions, they provide a
good estimate of accuracy of MRI with artificial erection. The largest of these from
2015 found the sensitivity and specificity for invasion of the tunica albuginea to be
82% and 79%, and for urethral involvement, 63% and 87% [5]. However, more
recent evidence from 54 patients without caverject showed sensitivity and specific-
ity of 96% and 94% for spongiosal involvement, and 88% and 98% for cavernosal
involvement with urethral involvement sometimes overestimated (a positive predic-
tive value of 63%) [8]. In a study using a consensus of radiologist opinion and IV
contrast, these are good results, raising the possibility that intracavernosal agents
may not be necessary in routine practice.

Perhaps the most valuable study of both ultrasound and MRI, published in 2016,
compares 200 patients, with intracavernosal agents and correlation with operative
histology [14]. MRI had sensitivity and specificity of 74% and 98.5%, and ultra-
sound 97% and 96% for cavernosal involvement. This reinforces our impression
that if ultrasound is available, MRI is not essential for the adequate management of
penile cancer (as discussed in sections below, CT can be used for nodal and meta-
static disease detection). Lastly, when comparing physical examination, MRI and
ultrasound a previous study actually found physical examination to be the most
accurate estimator of the size of the tumour and detected most cases of cavernosal
invasion with no false positives [15]. Whilst not investigated in larger studies of
ultrasound and MRI, this study although old raises an important question about the
necessity of routine imaging for local staging (Fig. 3.7).
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Fig. 3.7 While most T3 tumours may be adequately assessed clinically, and excision margins
confirmed by frozen section, imaging helps to show these rare cases of a skip lesion in the corpus
cavernosum. In (a), two discrete tumour foci are seen in the corpora cavernosa on T2-weighted
MRI (confirmed as discontinuous on histology). In a Doppler ultrasound image from another
patient (b), a hypervascular nodule (white arrows) is seen discrete from the main tumour mass
(arrowheads). A black arrow marks the normal cavernosal artery. With permission from Muneer A
and Horenblas S, Textbook of Penile Cancer, Springer International Publishing

Other Penile Tumours

Anterior urethral tumours are usually of the SCC type, with a similar appearance to
other penile squamous tumour. Epithelioid sarcomas are uncommon but can mimic
fibrous plaques of Peyronie’s, although are not usually as low in T2 signal [16].
Benign tumours such as haemangioma, neurofibroma and lymphangioma have been
described [17], and have a similar MRI appearance to elsewhere. Lymphoma is rare,
usually involves the shaft and is homogenous and intermediate in signal on T1 and
T2 images [18]. Melanoma is one rare tumour that can have specific MRI findings:
T1 signal hyperintensity due to high protein content [19].

Finally, metastases to the penis are rare, with most of gastrointestinal or genito-
urinary origin (bladder, prostate, rectum, kidney, and testis—in that order) [12]. In
the majority there is spread to other organs at the time of diagnosis [12], and involve-
ment of the shaft is common, with a common presentation being obstructed voiding
[20]. The imaging presentation is variable: from discrete nodules to widespread
infiltration [20], with priapism more common than in primary penile tumours [12].

Nodal Staging

Full discussion of the nodal workup in penile cancer is in Chap. 8 of this book,
meaning this section will focus on imaging anatomy and options. Because of the
predictable route of nodal spread in penile carcinoma (with groin nodes almost
always involved first [21]) there are several diagnostic paradigms for assessment.
First, especially in thin patients, groin nodes may be palpable. Second, groin and
pelvic nodes may be imaged using a variety of techniques (ultrasound, MRI, CT and
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FDG PET, which are the focus of this chapter). Third, the nodes may be resected,
either using a targeted sentinel node approach, or by superficial or radical dissection.

Nodal Anatomy & Cross-Sectional Imaging

Normal lymph nodes are usually ovoid in shape, usually with a fatty hilum, and with
vessels radiating in an organised fashion from the hilum [22] (sometimes reminiscent
of the vascular pattern of the kidney) (Fig. 3.8). In squamous cancer malignant nodes
tend towards a round shape (hence the overarching importance of short axis diameter)
and lose their fatty hilum [23]. Some features, such as an irregular border or fluid
necrosis, are highly specific for involvement in the context of a penile cancer, but are
not present in the majority [24]. One study of 32 patients (mostly with penile cancer)
and 122 nodes, illustrates the problems: in 42/44 of involved nodes at least one of the
following was present: long/short axis ratio < 2, absent hilum, wide cortex, or eccentric
cortical widening (Fig. 3.9). The problem is that many reactive nodes had at least one
of these features [25]. In the neck, Doppler studies (with measurement of resistive and
pulsatility indices) can be useful [26], but experience is limited in the penis, and overall
size and morphology remain the most important criteria for detecting involvement.

Fig.3.8 (a—c) Features of a benign lymph node (arrowheads) on ultrasound, doppler ultrasound,
and MRI respectively. Note the fatty hila in each case (white arrow). The ultrasound shows ovoid
nodes with a regular cortex of uniform thickness; on doppler (b), small vessels radiate symmetri-
cally from the hilum (small white arrows). MRI (¢) shows nodes in short axis: approximately
round, but with fatty hila and regular cortex. With permission from Muneer A and Horenblas S,
Textbook of Penile Cancer, Springer International Publishing
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Fig. 3.9 Several features of malignant nodes. (a) Ultrasound shows an enlarged node with eccen-
tric, lobulated enlargement of the cortex (arrowheads show the hilum, and the arrows the eccentric
widening), and (b) a doppler trace of the same node showing a resistive index of 1.2. (c—f)
Malignant nodes (arrowheads) with necrosis on ultrasound, CT, T2-weighted MRI, and postcon-
trast MRI (in different patients). The necrotic focus (white arrow, (¢)) is nearly anechoic on ultra-
sound. On CT (d) it is of low density (close to water). (e) A node consisting of an eccentric nodule
(black arrow) and fluid necrosis (white arrow) on a T2-weighted axial MR sequence. (f) A post-
contrast gradient echo fat-saturated coronal sequence of the same node showing the non-enhancing
necrotic component. With permission from Muneer A and Horenblas S, Textbook of Penile Cancer,
Springer International Publishing
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The most useful study assessing node size criteria specifically in penile cancer
evaluated 30 patients with penile cancer using CT with the effect of different size
criteria thresholds set for the groin nodes demonstrating that there is no ideal size
criterion [24]. However, nodal fluid necrosis, irregular borders and adjacent infiltra-
tion were highly specific for involvement. All of these features can be seen clearly
in groin nodes using CT, MRI or ultrasound (Fig. 3.9), although the latter is much
less useful in the pelvis because a different probe must be used and the nodes are
difficult to see well. Without these specific features the signal intensity (on MRI),
density (on CT) and echogenicity (on ultrasound) of tumour within nodes is not suf-
ficiently different to surrounding normal node to allow reliable characterisation.
This limitation (small amounts of tumour do not significantly enlarge a node or
change its imaging characteristics) is fundamental. A second factor is that reactive
enlargement is common at presentation in penile cancer (occurring in 25-50% of
palpable nodes [27]) but not at follow up (when palpable nodes are usually malig-
nant [27, 28]). Conversely, although we have spent some time describing the imita-
tions of commonly used nodal imaging techniques, there is little doubt that they
(including ultrasound) are more accurate than physical examination alone [29].

Advanced Techniques: PET

SCC usually have a high glycolytic rate and show high uptake on fluorodeoxyglu-
cose (FDG) PET [30]. Modern scanners usually have a CT or MRI capability, so
that positive nodes can be co-registered with conventional cross sectional imaging,
improving performance compared to each technique alone [31]. PET has potentially
high sensitivity: for instance, a study in 2012 in 35 patients showed sensitivity of
88% and specificity of 98% [32], comfortably exceeding the performance of the
previously mentioned size criteria.

PET may be particularly useful for pelvic node follow up: in one series of 28
hemi-pelvises, PET identified 10/11 positive cases with no false positives. However,
the missed node had a deposit of 5 mm and the detected tumours were 9 mm or
larger, most of which we would be detected by size criteria [33]. This raises the
question: does PET have a significantly better performance than CT and MRI
(enough to justify the cost and radiation burden)? A recent study confirms that it
does detect more tumours in advanced disease [34], but whether it is justified in
routine practice remains uncertain.

MR Lymphography

MRI usually resolves different soft tissues better than CT, but there is not reliably
high contrast between tumour and normal lymph node: we still rely on size criteria,
morphology and rarer but more specific findings like fluid necrosis. One way of
markedly increasing this contrast is the use of superparamagnetic iron oxide parti-
cles such as ferumox-tran-10 (Sinerem — Guerbet, Aulnay-sous-Bois, France). If
injected intravenously they are taken up by macrophages that accumulate in normal
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lymph nodes. The paramagnetic effect of the iron oxide then markedly reduces the
T2 and T2* signal, leaving tumour deposits as foci of conspicuously high signal.
This technique can detect tumour foci down to a diameter of around 2 mm [35], with
on showing sensitivity (specificity) for the detection of nodal involvement in pros-
tate cancer improved from 35% (90%) to 91% (98%) with Sinerem [36].

In a pilot study of penile cancer the results were similarly impressive (a sensitiv-
ity and specificity of 100% and 97%) [37] but the agent has not been licensed in
either Europe or the USA, and is only currently available in the Netherlands [38].
However, a similar compound (Ferumoxytol) is approved for iron replacement ther-
apy in patients with chronic kidney failure, and although not as avidly taken up by
macrophages as Sinerem, has recently shown good sensitivity but lower specificity
(98% and 65%) in a study of genitourinary cancers [39]. This is an area of active
research, but the agent is not yet studied enough for routine clinical use.

Fine Needle Aspiration Biopsy

In palpable nodes fine needle aspiration can be a sensitive technique (detecting all
17 involved nodes in a study of 28 patients) [40] but the performance characteristics
are completely different in patients without palpable nodes: here, in a study of 43
patients, Fine Needle Aspiration (FNA) of nodes suspicious on ultrasound gave a
sensitivity of only 39% [41]. These findings have two clinical implications. Firstly,
as a method of ruling out involvement, ultrasound +/— FNA is inadequate, although
if positive is useful for triage: the patient can undergo formal inguinal node dissec-
tion without the need for sentinel node techniques [41]. Secondly, the use of ultra-
sound +/— FNA before sentinel node biopsy is important and effective to detect
nodes that are so involved by tumour that they will not reliably take up the agents
used for localisation. Such nodes are likely to be large and of abnormal morphology,
and so will be detected on ultrasound in most cases, preventing a potential false
negative on sentinel node localisation [41]. For this reason, the technique is an inte-
gral part of the sentinel node approach in penile cancer.

Sentinel Node Anatomy

Nodal spread of penile cancer usually involves superficial groin nodes first [21]. An
initial study from 1977, showed that a sentinel node at the anterior or medial aspect
of the superficial epigastric vein, medial to and above the epigastric—saphenous
junction, was always involved in 15 patients with metastatic disease, and was some-
times the only site of involvement [42]. A more recent study describes it as ‘the
most medial inguinal node of the horizontal chain’, just lateral to the pubic tubercle,
but the problem is that anatomical location alone is not sufficient to identify the
sentinel node: pelvic nodes have subsequently developed in several patients with
negative sampling of this node [43], and a subsequent study using an ‘extended’
sentinel node dissection suggested that even this technique might miss a quarter of
involved groins and could not be recommended [44]. The technique and
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Fig. 3.10 (a) Thick-slab T1 spin echo coronal image of the superficial inguinal nodes. The hori-
zontal group is shown by the white arrows: the most medial (asterisk) is defined as the ‘sentinel’
node. Black arrowheads mark the superficial epigastric vein; note that on the left the sentinel node
lies medial to the superficial epigastric vein, but on the right is anterior to it. White arrowheads
mark the long saphenous vein and the black arrow the junction between the superficial epigastric
and long saphenous veins. (b) Axial T2-weighted image of the groin in a patient scanned because
of a penile prosthesis. Note the horizontal chain of the superficial nodes (small white arrows, each
with a fatty hilum). They lie superficial to the fascia lata (white arrowheads). The saphenous vein
(black arrow) passes through the cribriform fascia (lying in the oval defect of the fascia lata) to join
the femoral vein (v). The femoral artery is marked a, the femoral nerve n, and the spermatic cord
s. The larger white arrow shows a deep inguinal node medial to the femoral vein. With permission
from Muneer A and Horenblas S, Textbook of Penile Cancer, Springer International Publishing

performance of sentinel node biopsy is discussed in more detail in Chap. 8 but the
anatomy is described here because when imaging the groins (whether by ultrasound,
CT or MRI) it is useful to know the most likely site of nodal involvement (Fig. 3.10).

Imaging of Metastases

Metastatic disease is present in only 3% of patients at presentation, with the com-
monest sites lung, liver, retroperitoneum and bone [45]. Because prognosis is poor,
the focus of initial screening investigation is not on the detection of metastatic dis-
ease, and the EAU 2018 guidelines only recommend CT of abdomen and pelvis
(with either chest X ray or CT) in the presence of nodal involvement, with a bone
scan in the case of bone metastases (although whole body MRI may be more sensi-
tive [46] and is an alternative). Alternatively, complete staging can be achieved by
combined PET/CT [30].

EAU Guidelines and Protocols for Staging and Follow Up

The 2018 EAU guidelines [1] give an approach for the investigation and follow up
of penile cancer, briefly summarised here.
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Initial staging can be divided into the TNM classification:

T: Recent evidence on the utility of ultrasound with artificial erection (and potential
superiority to MRI) mean that now either MRI or ultrasound are given a ‘weak’
rating: to be used in selected cases rather than routinely. For some time some
groups have advocated MRI for all cases of suspected penile cancer, but this is
not part of the guidelines [7].

N: In cases of impalpable nodes with a low-risk primary tumour (Tis, Ta G1, poten-
tially T1G1), clinical surveillance is adequate. Some authors sample cases of
pT1 G1 disease [27] and nomograms can be used to triage sampling according to
risk based on clinical and pathological findings [47], though this is not part of the
guidelines and is not genrally used in clinical practice.

For higher risk patients with impalpable nodes, ‘invasive nodal sampling’ is advised.
Dynamic sentinel node sampling is the gold standard. However, modified inguinal
lymphadenectomy can be used as an alternative technique in cases where DSNB is
not available.

With palpable nodes the likelihood of involvement is high, and time should not
be wasted waiting for possible infection to settle. The nodes should either be
assessed with ultrasound +/— FNA or a superficial modified inguinal node dissec-
tion performed (with frozen section of the lymph node packet to confirm involve-
ment before the complete dissection is performed). In this case, pelvic CT ‘can
provide staging information’ (it is likely that this is routine in most centres), with
PET/CT able to ‘identify additional metastases’.

M: All cases of node positive disease should undergo CT of the abdomen and
pelvis. With modern CT it is easier and more accurate to include the chest in
the scan than perform a plain CXR, and this is our routine practice. A bone
can is recommended ‘with systemic disease or relevant symptom’. PET/CT
is an alternative to MRI/CT + bone scan. Whole body MRI is not yet
mentioned.

Protocols for Follow Up

For the primary tumour, the EAU recommends clinical follow up rather than imag-
ing in its 2018 guidelines. For the inguinal nodes, follow up recommendations
depend on initial nodal status. With node negative disease in intermediate to high-
risk tumours, clinical examination every 3 months for a year, and then annually to
5 years. Ultrasound +/— FNA ‘optional’. With initially node positive disease, clini-
cal examination every 3 months for a year, and then 6 monthly to 5 years. Ultrasound
+/— FNA are ‘optional’, as are CT and MRI. At the authors’ institution ultrasound
is used routinely, both for node positive and intermediate to high-risk node negative
patients.
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Future Directions

The recent data on the performance of ultrasound in local staging [14] may result in
a move to stage by ultrasound in some centres, although the technique remains
operator-dependent, and further studies are awaited.

For nodal staging PET/CT is fundamentally limited and gives a relatively high
radiation dose. Iron oxide particles have the potential to significantly improve
assessment, but have been in the ‘potential’ category for some time, and do poten-
tially require two visits, intravenous administration and experienced radiolo-
gists [39].

For metastatic disease it is likely that whole body MRI will supersede bone scans
[46], although PET/CT remains an alternative with good performance: comparisons
of the two techniques are starting to emerge, but not yet in penile cancer.

Key Points

e Staging the primary tumour through imaging before operation is not
always indicated in penile cancer.

» Ultrasound has comparable efficacy to MRI for staging the local tumour
and groin lymph nodes.

e Ultrasound +/— FNA are an important part of sentinel node techniques, to
avoid missing involved nodes that do not take up tracer.

* Nodal staging with any modality (ultrasound, CT, MRI, PET) is not highly
accurate, although there are some specific signs of nodal involvement (in
particular, necrosis).

» Ultrasound and FNA have a low sensitivity for detecting nodal involve-
ment in clinically negative groins and cannot substitute for groin dissection
or sentinel node biopsy.

Revision Questions
Multiple Choice Questions

1. Concerning the use of MRI for staging penile cancer, which of these is true
A. Contrast enhancement is essential for optimum diagnostic performance.
B. Guidelines recommend the use of MRI / ultrasound in all cases
C. MRI has demonstrably superior performance to ultrasound.
D. None of the above

2. Which of these is a useful feature of lymph nodes involved with tumour?
A. The appearance of fluid within the node.
B. A long axis diameter of >1 cm
C. A fatty hilum
D. None of the above
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3. Ultrasound +/— FNA before surgery
A. Has a sufficient sensitivity to be used for nodal staging
B. Isindicated before techniques using tracer or dye to identify the sentinel node
C. Cannot be used to triage patients with involved nodes to radical groin
dissection
D. None of the above
4. Concerning the EAU 2018 guidelines for penile cancer:
A. All patients should be followed up with ultrasound of the groins for 5 years.
B. Sentinel node biopsy or groin dissection are indicated in all patients with
proven tumour, unless there are contraindications
C. All patients should undergo CT of chest, abdomen and pelvis.
D. None of the above.

Viva Cases

Case 1
A patient you have evaluated in clinic has after biopsy been confirmed to have
penile cancer.

A. Should you routinely perform local staging of penile cancer before surgery?

Case 2
Following local staging a patient in clinic requires further evaluation for nodal and
metastatic spread.

A. What is the most sensitive single imaging technique for detecting nodal and
metastatic disease in high grade tumours, and should it be used routinely?

Answers
Multiple Choice Questions

1. D. Ultrasound and MRI are of similar efficacy according to recent high-quality
data. Contrast helps little. Routine staging is not necessary.

2. A. The short axis measurement is key in lymph nodes. Fatty hilum is a benign
feature. Fluid, however, is highly specific for involvement in the context of SCC.

3. B. US +/— FNA is specific but not sensitive. This means that when positive it can
be used to triage patients to radical node dissection. However, it is not sensitive
enough to be used for staging. Because a positive finding is a useful result (and
prevents false negative tracer uptake from bulky nodal involvement) it is useful
before sentinel node biopsy.
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4.

A. Although many centres would perform CT of chest, abdomen and pelvis for
any penile cancer, this is not yet part of the guidelines. Sentinel node sampling
is not indicated for low risk primary tumours. However, 5 year follow up of the
groins is in the recommendations for all patients.

Viva Cases
Case 1

A.

No, in 2018 EAU guidelines imaging is not indicated routinely for local staging.
In many cases clinical examination is accurate, and in addition the operative
findings are likely to be the gold standard for determining the extent of the
resection. Imaging can be useful for ‘problem solving’ or patient counselling
about the likely extent of resection but should be reserved for selected cases.

Case 2

A.

CT/PET is the only single technique that can detect metastases in lymph nodes,
chest and bone with high sensitivity. MRI (including whole body MRI) does not
have a high sensitivity in the chest, and standard contrast-enhanced CT has a
lower sensitivity than CT/PET. However, routine use is probably not indicated
because (a) it has a high dose technique, (b) it is expensive, and (c) early detec-
tion of metastatic (as opposed to nodal) disease may not necessarily lead to
clinical benefit.

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards” app to access questions using » https:/
sn.pub/1r70mS. To use the app, please follow the instructions in chapter 1.
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Learning Objectives
After reading this chapter you will be able to:

e Conduct a comprehensive clinical assessment of patients presenting with
possible penile cancer, including history and examination

* Review common histological subtypes of penile cancer and their relevance
for staging of the disease

* Describe the widely utilised TNM staging classifications of penile cancer

* Apply diagnostic pathways for accurate staging of disease

History and Physical Exam

Penile cancer is relatively rare in North America and Europe (<1% of all malig-
nant neoplasms), however, remains a health concern in many African, South
American, and Asian countries [1]. It occurs primarily in older men with a peak
incidence in the sixth decade [2]. Risk factors for penile cancer are discussed in
detail in Chap. 1 and in summary include lack of neonatal circumcision, chronic
inflammation, phimosis, lichen sclerosus, tobacco use, obesity, poor hygiene,
exposure to UV radiation, history of sexually transmitted diseases, and human
papillomavirus (HPV) infection [1, 3]. It has been estimated that 45-80% of
penile cancers are related to HPV infection, particularly subtypes 6, 16
and 18 [4].
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Penile cancer can arise anywhere on the penis but occurs most commonly on the
glans (48%) and prepuce (21%) [5]. These lesions can appear papillary, nodular,
ulcerative, flat (Fig. 4.1) or fungating. Penile Intraepithelial neoplasia (PeIN) is
referred eponymously as Erythroplasia of Queyrat when it appears on the glans or
inner prepuce and Bowen’s Disease when it appears on the penile shaft. PeIN can
appear as a red, velvety, well-marginated flat lesion.

If left untreated, penile cancer can become ulcerative and/or infected. A non-
healing lesion of the penis should raise suspicion for a malignant process and a
biopsy should be considered. Penile cancer is often asymptomatic although
pain, discharge and bleeding can be seen in advanced cases with extensive local
tissue destruction. Urinary symptoms and obstruction are less common though
it can occur in locally advanced disease. Patients with metastatic spread may
also experience constitutional symptoms such as fatigue, poor appetite, and
weight loss.

On physical examination, clinicians should note the size, morphology, location,
fixation to adjacent structures, and involvement of the corpora cavernosum and
spongiosa. In uncircumcised men, the lesion can be hidden under the prepuce due
to the presence of a phimosis and therefore careful palpation and retraction of the
prepuce is necessary. In addition, inspection of the base of the penis and scrotum for
tumour extension and additional lesions should be performed.

Palpation of the inguinal area is important to assess for lymphadenopathy which
should record the number of palpable lymph nodes, laterality, approximate size,
consistency (hard vs. rubbery) and whether lymph nodes are mobile or fixed. It is
important to differentiate whether the tumour is fixed to deeper structures or the
overlying skin as this will impact on whether the tumour is resectable and the type
of surgical reconstruction can be performed.

Fig. 4.1 Penile squamous
cell carcinoma, flat lesion,
affecting the meatus [6]
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Table 4.1 Differential diagnosis of penile lesion

Inflammatory conditions

Infectious conditions

Malignancy

* Genital psoriasis
* Angiokeratomas
* Lichen planus

* Lichen sclerosus

e Primary syphilis

* Herpes

* Granuloma inguinale
* Tuberculosis

* Squamous cell carcinoma
* Melanoma

* Basal cell carcinoma

» Kaposi sarcoma

e Other penile sarcomas

» Extramammary Paget’s disease
e Urethral carcinoma

* Metastasis

* Condyloma acuminatum

Biopsy and Pathology

Various benign penile lesions must be considered in the differential diagnosis of a
penile lesion (Table 4.1).

A biopsy of the primary lesion is mandatory to confirm the diagnosis of penile
carcinoma and to determine tumour characteristics, such as the depth of invasion,
histologic grade, presence of lymphovascular invasion (LVI) and perineural inva-
sion (PNI). These pathologic features are important for staging and risk stratifica-
tion. Biopsy can be performed as a separate procedure or at the time of definitive
surgical treatment with frozen-section confirmation. Full discussion on penile can-
cer pathology including histological features, classifications of penile SCC, grading
and example pathology slides can be found within Chap. 2 of this textbook.

Staging of Penile Cancer

The AJCC TNM (tumour, node, and metastasis) staging system for penile cancer,
8th ed., 2017 is described in Tables 4.2 and 4.3 [7].
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Table 4.2 The AJCC TNM (tumour, node, and metastasis) staging system for penile cancer, 8th
ed., 2017

Tx

Primary tumour cannot be assessed

TO No evidence of primary tumour

Tis | Carcinoma in situ (penile intraepithelial neoplasia [PeIN])

Ta Non-invasive localized squamous cell carcinoma

Tl Glans: Tumour invades lamina propria
Foreskin: Tumour invades dermis, lamina propria, or dartos fascia
Shaft: Tumour invades connective tissue between epidermis and corpora regardless of
location
All sites with or without lymphovascular invasion or perineural invasion and is or is not
high grade

Tla | Tumour is without lymphovascular invasion or perineural invasion and is not high grade
(i.e., grade 3 or sarcomatoid)

T1b | Tumour exhibits lymphovascular invasion and/or perineural invasion or is high grade
(i.e., grade 3 or sarcomatoid)

T2 Tumour invades into corpus spongiosum (either glans or ventral shaft) with or without
urethral invasion

T3 Tumour invades into corpora cavernosa (including tunica albuginea) with or without
urethral invasion

T4 Tumour invades into adjacent structures (i.e., scrotum, prostate, pubic bone)

cNX | Regional lymph nodes cannot be assessed

cNO | No palpable or visibly enlarged inguinal lymph nodes

cN1 | Palpable mobile unilateral inguinal lymph node

cN2 | Palpable mobile >2 unilateral inguinal nodes or bilateral inguinal lymph nodes

cN3 | Palpable fixed inguinal nodal mass or pelvic lymphadenopathy unilateral or bilateral

pNX | Lymph node metastasis cannot be established

pNO | No lymph node metastasis

pN1 | <2 unilateral inguinal metastases, no ENE

pN2 | >3 unilateral inguinal metastases or bilateral metastases

pN3 | ENE of lymph node metastases or pelvic lymph node metastases, no ENE

MO | No distant metastasis

M1 | Distant metastasis present

Table 4.3 AJCC anatomic stage/prognostic groups

T N M
Stage 0is Tis NO MO
Stage 0a Ta NO MO
Stage I Tla NO MO
Stage ITA Tlb NO MO
T2 NO MO
Stage IIB T3 NO MO
Stage IIIA T1-3 N1 MO
Stage I1IB T1-3 N3 MO
Stage IV T4 Any N MO
Any T N3 MO
Any T Any N M1
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Staging of the Primary Tumour

Staging of the primary tumour is important for risk stratification and determining
treatment options. Often, physical examination alone is sufficient to establish the
clinical stage, however, this can be more challenging in small, superficial tumours.
It has been suggested that physical examination under-stages in 10% and over-
stages in 16% of cases when compared to the final surgical pathology [8].

As discussed in Chap. 3, imaging can be added as an adjunct, especially when
organ-sparing techniques are being considered. For local staging, MRI is often the
modality of choice with CT lacking the soft tissue contrast resolution to distinguish
penile cancer from normal anatomic structures. Ultrasound can also be considered,
though this is variable across centres according to local expertise with some studies
showing poorer higher sensitivity and specificity.

Staging of Inguinal Lymph Nodes

Penile lymphangiographic studies have demonstrated a predictable pattern of lym-
phatic drainage that goes from the penis to the superficial inguinal lymph nodes
(ILNs) and then to the deep inguinal (deep to the fascia lata) followed by drainage
to the pelvic lymph nodes [9]. Lymphatic drainage is bilateral to both inguinal
regions with multiple cross connections at each level therefore surgical staging
should always be performed bilaterally.

Lymph node metastasis is the most important prognostic factor for penile cancer
[10-12] and careful evaluation of the groins and pelvis are essential components of
penile cancer workup which is discussed in Chap. 8. Figure 4.2 provides a summary
on the decision to perform invasive ILN staging depending on a variety of factors
including presence of palpable inguinal lymph nodes and risk of occult metastasis
based on stage of the primary tumour.

Palpable Lymph Nodes

Palpable ILNs are highly indicative of lymph node metastasis. In patients with pal-
pable inguinal lymphadenopathy, additional cross-sectional imaging of the chest,
abdomen and pelvis should be performed to rule out distant metastasis. Ultrasound
guided fine needle aspiration (FNAC) helps to confirm diagnosis. If FNAC is posi-
tive, the patient should undergo radical inguinal node dissection. The EAU guide-
lines add that staging with PET/CT is also acceptable [13]. If distant metastasis is
not detected, additional staging varies depending on the bulkiness of the lymph
nodes and the risk of metastasis based on the primary lesion (Fig. 4.2).
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In the United States, the National Comprehensive Cancer Network (NCCN)
guidelines recommend that in patients with unilateral palpable lymph nodes that are
mobile and < 4 cm, percutaneous ILN biopsy should be performed if no high-risk
features are present in the primary penile lesion [14]. A negative biopsy can be fol-
lowed by surveillance or excisional biopsy. Patients with a positive biopsy should
undergo treatment.

In contrast, if the primary lesion is high risk, then patients with a unilateral,
<4 cm, mobile ILN should proceed to treatment without biopsy. These patients
should directly undergo inguinal lymph node dissection (ILND) which may be both
diagnostic and potentially curative.

Patients with large (>4 cm), bilateral or fixed ILNs should undergo ultrasound
guided fine needle aspiration (FNAC) or percutaneous biopsy for diagnosis. If
FNAC or biopsy is positive, they may require radical inguinal lymph node dissec-
tion +/— pedicled flap or systemic treatment as discussed in Chap. 9.

The practice in Europe is similar though ultrasound guided FNAC is more uti-
lised whereas percutaneous biopsy is less frequently performed. The EAU advo-
cates for surgical removal of palpable, resectable, inguinal lymph nodes and if
positive on frozen section, radical inguinal lymphadenectomy should be performed.
In patients with fixed inguinal lymph nodes, histologic verification by biopsy is not
required if diagnosis is unequivocal.

Non-palpable Lymph Nodes

Patients with > T1G2 in the primary tumour are at high risk of lymphatic metastasis
with a risk of micro-metastasis of approximately 25% [15]. Imaging is not useful
for staging since it often fails to detect metastasis <10 mm [16]. Indication for inva-
sive staging should be guided by pathology of the primary tumour and patient with
intermediate (G2pT1) or high-risk disease (> G3pT1) should be offered Invasive
lymph node staging with sentinel node biopsy (gold standard) or modified lymph
node dissection, both discussed in further detail in Chap. 8.

In patients where the inguinal region is difficult to assess due to reasons such as
obesity or previous surgery, MRI is an option. Positron emission tomography (PET)
with "F-fluorodeoxyglucose (FDG) is based on cellular uptake of glucose and
FDG, which is elevated in malignant cells and other tissues with an elevated glyco-
Iytic rate [17]. It is particularly useful for the diagnosis of distant metastasis in the
setting of cN+ disease, however, the sensitivity of detecting metastasis with cNO is
modest as demonstrated by multiple studies [18-20]. A 2012, meta-analysis includ-
ing seven studies, demonstrated a pooled sensitivity per groin for FDG-PET/CT in
cNO patients reported as 56.5% (95% CI, 34.5%-76.8%) [21]. Based on this, FDG-
PET/CT is not recommended for routine staging of cNO tumours, and surgical stag-
ing remains a necessity to identify small inguinal lymph node metastases for staging
of patients with cNO tumours with high-risk features.
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The European Association of Urology (EAU) also recommends inguinal ultra-
sound (7.5 MHz) in obese patients whom palpation is unreliable. This is based on a
publication in 2008 that reported relatively high specificity of ultrasound in detec-
tion of metastatic groin lymph nodes. Suspicious features include longitudinal/
transverse diameter ratio < 2 and absence of lymph node hilum [22].

Staging for Metastasis

Staging for pelvic metastasis should be performed in patients with palpable inguinal
lymph nodes or if distant metastasis is suspected. In patients with ILN metastasis,
many will have pelvic lymph node (PLN) involvement. More specifically, if 2-3
ILNs are positive, there is a 23% chance of PLN disease. If 3 or more ILNs are
involved, this probability increases to 56% [23]. Additional independent predictors
of PLN metastasis include the diameter of the ILN metastasis and presence of extra-
capsular extension [24]

An abdominopelvic CT scan can be used to assess for pelvic and/or retroperito-
neal lymphadenopathy as well as distant intra-abdominal metastasis. Thoracic CT
should be obtained for additional staging. PET/CT has shown high sensitivity and
specificity (91% and 100%, respectively) for metastatic pelvic lymph nodes in
patients with proven inguinal metastasis [16]

Key Points

» Penile cancer is relatively rare in North America and Europe. However, it
is still a significant health concern in other parts of the world

e Several environmental and personal risk factors exist

* Penile cancers can present as asymptomatic lesions. Diagnosis involves
taking a history, careful physical exam, and biopsy

» Stage, grade, presence of LVI and PNI in the primary tumour are important
prognostic factors used for staging and risk stratification

Revision Questions
Multiple Choice Questions
1. Which of the following is not a typical risk factor for penile cancer?

A. Tobacco use
B. Chronic inflammation
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C. Circumcision
D. Lichen sclerosus

. Which of the following is most commonly associated with penile carcinoma?
A. Herpes zoster

B. BK virus

C. HPV 8and 11

D. HPV 16 and 18

. Which of the following conditions is malignant?
A. Angiokeratoma

B. Extramammary Paget disease

C. Granuloma inguinale

D. Condyloma acuminatum

. Which of the following is not a factor included in penile cancer staging?
A. Size of the penile tumour

B. Presence of LVI

C. Presence of PNI

D. Sarcomatoid histology

. A 70-year-old man has a 2 cm squamous cell carcinoma on the penile shaft
underwent total penectomy with bilateral inguinal lymph node dissection. The
penile tumour showed invasion into the corpus spongiosum and urethra with no
involvement of the corpora cavernosa. He has 2/10 positive lymph nodes on the
right, largest measuring 1 cm and 0/10 positive lymph nodes on the left. There
was no extranodal extension. PET scan showed no distant metastasis. What is the
stage of his disease?

A. pT2N1IMO

B. pT3NIMO

C. pT2N2MO

D. pT3N2MO

. A 60-year-old man presents to your office with a 2 cm papillary lesion on the
prepuce no palpable lymph nodes. He undergoes circumcision and final surgical
pathology reveals squamous cell carcinoma, pT1 Grade 3 with LVI. Imaging of
the abdomen and pelvis are negative. Which of the following therapies are indi-
cation at this stage?

A. Surveillance

B. Biopsy of the right inguinal lymph node

C. Bilateral inguinal lymph node dissection
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7. A 75 M with a large penile lesion underwent partial penectomy. Final pathology
was SCC pT3. He has 1.5 cm right inguinal lymph node that is palpable and
mobile. What is the next step in management?

A. Right inguinal lymph node dissection

B. Bilateral inguinal lymph node dissection

C. Percutaneous biopsy of the inguinal lymph node
D. CT chest, abdomen, pelvis

Viva Cases

Case 1

An 85-year-old man is referred to you for a recent diagnosis of squamous cell car-
cinoma of the penis. He had a preputial lesion that was excised completely by
another urologist 3 weeks ago. On your exam, he has no additional lesions on the
penis and has healed well from previous surgery. There were no palpable inguinal
lymph nodes.

A. What are indications for inguinal lymph node dissection or sentinel lymph node
biopsy in this patient?

Case 2

A 62-year-old man presents with a penile lesion and biopsy confirmed squamous
cell carcinoma. On physical exam, you notice a 3 cm palpable, indurated, fixed
lymph node in the right groin and a 2 cm mobile, indurated lymph node in the
left groin.

A. What do you do next?
Case 3
A 75-year-old man present with a non-healing ulcer on the glans penis.

A. What are some risk factors for penile cancer?

Answers

Multiple Choice Questions

1. C. Men who have undergone neonatal circumcision are at lower risk of develop-
ing penile cancer.

2. D. SCC of the penis is associated with HPV 16 and 18 infections.
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3. B. Extramammary Paget disease is an adenocarcinoma of the skin. It presents as
a slowly expanding erythematous patch that is often pruritic. On pathology, it is
characterized by Paget cells which are mucin positive and stain for low molecu-
lar weight cytokeratins (CK7 and CK20), GCDFP-15, periodic acid-Schiff
(PAS) and carcinoembryonic antigen (CEA) [25].

4. A. Size of the primary lesion is not included in AJCC TNM staging.

5. A. Tumour invading into corpus spongiosum (either glans or ventral shaft) with
or without urethral invasion is considered pT2. <2 unilateral inguinal metastases
with no ENE is classified as pN1. Patient has no distant metastasis on imaging
therefore he is MO.

6. C. This patient has high risk of occult inguinal lymph node metastasis. Invasive
ILN staging is recommended.

7. D. This patient needs to undergo radiographic staging to rule out distant metas-
tasis before proceeding with invasive staging and treatment.

Viva Cases
Case 1

A. Penile cancer follows a predictable pattern of drainage to the superficial ingui-
nal lymph nodes followed by the deep inguinal lymph nodes. Staging inguinal
lymph node dissection or sentinel lymph node biopsy should be performed to
rule out microscopic metastasis in high-risk patient who have the following fea-
tures in the primary tumor:

e > G2pTl disease or
e pT1 with lymphovascular invasion, perineural invasion, or high-grade histol-
ogy (grade 3 or sarcomatoid)

Case 2

A. This patient needs additional staging work up to rule out distant metastasis. An
abdominopelvic CT scan can be used to assess for pelvic and/or retroperitoneal
lymphadenopathy as well as distant intra-abdominal metastasis. Thoracic CT
should be obtained for additional chest staging. Alternative, PET/CT can be
used to detect metastatic pelvic lymph nodes and/or distant metastasis in patients
with advanced disease such has this patient with clinical evidence of inguinal
lymph node metastasis. Ultrasound of the inguinal nodes_+/— fine needle aspi-
ration of abnormal nodes is also required.

Case 3

A. Lack of neonatal circumcision with phimosis, chronic inflammation, lichen
sclerosus, tobacco use, obesity, poor hygiene, exposure to UV radiation, history
of sexually transmitted diseases, and human papillomavirus (HPV) infection,
immunodeficiency.
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Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards” app to access questions using » https:/
sn.pub/1r70m8. To use the app, please follow the instructions in chapter 1.
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Learning Objectives
After reading this chapter you will be able to:

* Outline risk factors for the development of premalignant penile lesions

* Define common human papillomavirus-related and non-human
papillomavirus-related premalignant penile lesions

e Describe the natural history of some premalignant penile lesions

* Discuss both non-invasive and invasive treatment options for premalignant
penile lesions
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Table 5.1 Examples of HPV related and non-HPV related premailignant penile lesions

HPV related Penile intraepithelial neoplasia
Giant Condyloma Acuminatum (Buschke-Lowenstein tumour)
Non-HPV related Lichen sclerosus (Balanitis Xerotica Obliterans)

Pseudoepitheliomatous Keratotic and Micaceous Balanitis
Cutaneous horn

Introduction

Premalignant penile lesions are often a diagnostic challenge. They account for up to
10% of all penile malignancies at first presentation [1]. Many of which are difficult
to distinguish from benign penile dermatological diseases. Patient presentations are
often delayed, likely due to lack of awareness, fear, and patient embarrassment. Not
uncommonly, patients have a history of unsuccessful self-management.
Subsequently, delayed presentation and treatment may result in disease progression
to invasive carcinoma reported in up to 33% if left untreated [2].

The rarity of this disease has made data acquisition for research limited.
Standardisation of clinical practice has, therefore, been challenging. The natural
history of many premalignant penile lesions remains uncertain. Malignant transfor-
mation into invasive carcinoma may result in patients requiring more aggressive and
extensive treatment [3]. To prevent this, early recognition and prompt treatment
have been acknowledged as the best approach to the management of premalignant
penile lesions.

Several risk factors have been recognized to be associated with the development
and progression of premalignant penile lesion. These include the presence of a fore-
skin, poor hygiene, phimosis, smoking, chronic inflammation, lichen sclerosus and
in men with multiple sexual partners.

Premalignant penile lesions can broadly be classified as Human Papilloma Virus
(HPV) related which is the most important risk factor most widely investigated, and
those that are non-HPV related commonly due to chronic inflammation (Table 5.1).

Human Papillomavirus-Related Lesions
Penile Intraepithelial Neoplasia

Carcinoma in situ (CIS) of penis is also known as penile intraepithelial neoplasia
(PeIN) (Fig. 5.1). Erythroplasia of Queyrat (EQ) is PeIN lesion that involves the
glans penis and inner prepuce, whereas Bowen’s disease (BD) is reserved for penile
shaft lesions. Bowenoid papulosis (BP) is the third entity described by Kopf and
Bart, and it is a condition having a similar histologic appearance to PeIN but runs a
benign course. The three lesions fall into the category of penile intraepithelial neo-
plasia but have distinct clinical features and characteristics [4]. There is strong link
between human papillomavirus infection and undifferentiated PeIN [5].
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Fig. 5.1 Penile
intraepithelial neoplasia
(PeIN) of the glans and
inner foreskin

BP usually affects patients in the third or fourth decade of life. It manifests as
multiple papules with a pigmented surface [6]. It is frequently misdiagnosed as
condyloma accuminatum, and biopsy is warranted to confirm the diagnosis.
Histologically this condition is a PeIN, but it rarely progresses to invasive cancer
and is generally considered not precancerous. Unlike condyloma accuminatum
which is associated with HPV-6 and 11, this lesion commonly contains high risk
subtypes such as HPV-16 or 18 [7]. Treatment includes excision, cryotherapy, laser
fulguration and topical 5-fluorouracil/Imiquimod creams.

EQ typically manifests as an erythematous, well-marginated lesion on the glans
penis or inner prepuce of uncircumcised men. It is a rare condition and usually
occurs in the fourth and fifth decade of life, with an average age of 49 [8]. The lesion
can ulcerate and be associated with pain and discharge [9]. BD is characterised by
sharply defined plaques of scaly erythema on the penile shaft. Progression into inva-
sive penile cancer is more common in EQ ~30% [9] compared to BD ~5% [2].

Interestingly, in countries with a low incidence of penile cancer, PeIN predomi-
nates over invasive lesions, whereas in countries with a high incidence of penile
cancer, PelN is usually associated with invasive cancer. Like in invasive penile can-
cer, PeIN can be classified from a pathogenic point of view into HPV-related and
non-HPV-related. The former group includes undifferentiated subtypes namely



68 T.T.F.Wong et al.

basaloid, warty and warty-basaloid, while the latter group encompasses usual, ver-
rucous, papillary, sarcomatoid, pseudohyperplastic, and cuniculatum carcinomas
[10]. Another difference is that more than half of the patients with differentiated
PeIN have a history of lichen sclerosus. Basaloid or warty subtypes are rarely asso-
ciated with lichen sclerosus.

The prevalence of HPV infection in PeIN is between 87-100% of cases, which
is more common than in penile cancer [11]. Other risk factors for PeIN include
inflammatory skin disease (OR 14.7, 95% CI 6.5-33.4), diseases of the prepuce
(OR 4.0, 95% CI 2.2-7.4), immunosuppressive drugs (OR 5.0, 95% CI 2.5-9.8),
penile surgical procedures (OR 4.8, 95% CI 2.2-10.8), balanitis (OR 9.2, 95% CI
5.0-16.8), genital warts (9.9, 95% CI 4.3-22.7) and organ transplantation (7.0, 95%
CI 2.4-20.8) [12]. Poor socio-economical status, or single men, have been sug-
gested as risk factors for penile cancer, but not for PeIN [12].

Giant Condyloma Acuminatum (Buschke-Léwenstein Tumour)

Buschke-Lowenstein tumour (BLT) is different from Condyloma acuminatum in
that the latter always remains superficial and does not invade adjacent tissues. Giant
condyloma usually presents with a large and slow-growing exophytic cauliflower-
like lesion that can at times become extensive, leading to the invasion and formation
fistula with the urethra and rectum in extreme cases. The histopathology typically
gives a benign appearance resembling condyloma acuminatum, but BLT can be
recognised by its thicker stratum corneum, the marked papillary proliferations, and
its tendency to invade deeply, displacing the underlying tissues. These same features
are seen in verrucous carcinoma and some authors do not recognize a distinction
between it and BLTs [13]. As with condyloma acuminata, DNA from HPV 6 and 11
has been recovered from the BLT [14]. In the review published by Chu et al. [15],
perianal tumour has a significant association with existing carcinoma (56%) and a
high recurrence rate (67%). The mainstay of treatment is radical surgical excision
with wide margins. Skin graft reconstruction may be necessary in extensive cases.

HPV Infection and Malignant Transformation

Studies have shown a prevalence of 20% or higher in anogenital samples of men
[16]. Most HPV infections remain asymptomatic, and up to 70% are cleared within
1 year. Unlike in females where HPV infection appears to cause all cervical cancer,
HPV infection only causes a portion of penile cancer in men. HPV 6,11 and 42 to
44 are low risk types and associated with condylomata and low-grade dysplasia.
HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 58 and 59 are high risk types with 16 being
by far the commonest to be associated with malignant disease [17].

HPV viruses are oncogenic because of the viral proteins E6 and E7. Data sug-
gests that E6 and E7 bind to tumour suppressor gene products TP53 and pRB (reti-
noblastoma protein). The inhibitory effect on TP53 leads to chromosome instability,



5 Premalignant Penile Lesions 69

DNA mutations and aneuploidy, whereas the activity on pRB causes upregulation of
plé™ which drives cell cycle progression. Stankiewicz [18] showed that the
pRB — pl6™M4 pathway but not the p53 is disrupted by HPV infection in penile
cancer. The strong positive correlation between p16™# and HPV detection has led
to the use of pl6™“4 in immunostaining as a mean of HPV testing. Meta-analysis
showed that pl6™&* is positive in 49.5% cases of PeIN [19].

In one RCT, the efficacy of quadrivalent HPV vaccine against genital lesions
related to HPV-6, 11, 16 or 18 was 90.4% in per-protocol population [20]. No PeIN
developed in the vaccination arm. Although circumcision is a known protective fac-
tor against penile cancer, the evidence whether it lowers the incidence of HPV
infection is unclear. A large multinational study showed no significant difference in
incidence and clearance of HPV infection in circumscribed men [21].

Non-Human Papillomavirus-Related Lesions
Lichen Sclerosus (Balanitis Xerotica Obliterans)

Lichen sclerosus (LSc) et atrophicus a chronic inflammatory mucocutaneous dis-
ease with unknown etiology. The lesion manifests as a whitish patch on the prepuce
of glans, sometimes extending to the meatus and fossa navicularis, or even severe
urethral stricture disease in extreme cases. It can cause pruritus, pain, dyspareunia
and bleeding. In severe cases, it can cause phimosis and stricture of the urethra. One
study demonstrated 58.7% incidence of lichen sclerosus observed in histopathology
diagnosis from 351 patients undergoing circumcision for symptomatic preputium
[22]. A recent study demonstrated that accentuated contact between urine and sus-
ceptible penile epithelium due to occlusion can lead to male genital lichen sclero-
sus [23].

In most of the cases, a clinical diagnosis can be made with the symptoms and
signs of lichen sclerosus. The most significant risk factor is the lack of circumcision.
A study showed that the age-adjusted odds ratio of 53.55 (95% confidence interval
[CI]: 7.24-395.88) for uncircumcised males to have LSc [24]. Injuries to the fore-
skin such as trauma, piercing and previous surgeries also lead to significant increased
risk of LSc. Another case series has further strengthened the urinary occlusion
hypothesis for the causation of male genital lichen sclerosus. The study concluded
that urological interventions can create incompetence of the naviculomeatal valve
post voiding and in uncircumcised men, this creates a risk factor for LSc [25].

The risk of malignant transformation into SCC of the penis is approximately
4-8% [26]. There are reports that describe the development of SCC penis years after
treatment for LSc [27, 28]. LSc is also a common concomitant finding in penile
cancer pathology, in 28-50% of cases [29, 30].

A number of studies have investigated the genetic basis of LSc and the predomi-
nant evaluation is on the human leukocyte antigen (HLA) genotypes [31]. The most
common association is HLA-DQ?7, but overall, these studies did not identify a spe-
cific genetic profile that predisposes to the disease.
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The three competing theories for the development of LSc are infective, auto-
immune and chronic irritations [29]. Infectious microorganisms that have been
investigated or identified include Borrelia burgdorferi, Epstein Barr Virus,
Human Papilloma Virus and hepatitis C virus. So far, there is not enough evi-
dence to suggest that either of them is a causative agent to the develop-
ment in LSc.

Some clinicians may consider a trial of topical corticosteroids in milder cases,
although its efficacy especially in the adult population is generally poor. Topical
Clobetasol propionate 0.05% ointment should be given once per day for 1 month
[32, 33]. Circumcision, whereby microenvironment causing irritations is elimi-
nated, have been reported to provide a good long-term cure rate [34]. In patients
with persistent or severe glans penis involvement despite circumcision, surgery
with glans-resurfacing and split-thickness skin grafting should be considered. In
more severe cases with associated urethral stricture, urethral reconstructive sur-
gery, often with the use of buccal mucosa graft, or perineal urethrostomy, should
be considered.

Pseudoepitheliomatous Keratotic and Micaceous Balanitis

Pseudoepitheliomatous Keratotic and Micaceous Balanitis is a rare condition that
presents as a single, well-demarcated, hyperkeratotic micaceous growth on the sur-
face of the glans penis in older men [35]. Patients may complain of difficulty retract-
ing the prepuce. The exact etiology for this lesion is not fully understood.

It is characterized histologically by acanthosis, hyperkeratosis and pseudoepithe-
liomatous hyperplasia. PEKMB represents a form of chronic, undiagnosed or mis-
diagnosed, inadequately treated or treatment refractory, unstable lichen sclerosus.
The significant potential for squamous carcinogenesis (differentiated PeIN and ver-
rucous carcinoma) can be mitigated by timely diagnosis and treatment. Glans resur-
facing and split skin graft reconstruction appears to be a successful treatment
modality in patients with refractory disease [36].

Cutaneous Horn

Cutaneous horn is a dermatological condition in which a keratinized protrusion is
developed above the skin, mostly at the face or scalp. Cutaneous horn of the penis
has been described but limited to case reports due to its rarity. Cutaneous horn usu-
ally presents as a solid protuberance on the glans, characterized by cornification of
the epithelium. It typically develops from a pre-existing skin lesion. Predisposing
factors include trauma, infection, chronic inflammation, and previous surgeries. It is
important to obtain the histology of the base of the cutaneous horn, as this may have
an impact on further management. A study reported that penile horn might be benign
in 42-56% of cases, premalignant in 22-37% or malignant in 20-22% [37]. The
mainstay of treatment is complete surgical excision.
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Treatment of Premalignant Penile Lesions
Topical Therapies—5-Fluorouracil

5% 5-fluorouracil (5-FU) is an antimetabolite chemotherapeutic pyrimidine ana-
logue that act by inhibiting thymidylate synthase with resultant DNA damage [38].
It is reported to be one of the most used first line treatments. Earlier studies of 5-FU
showed promising results with 100% complete response and no recurrence up to
70 months of follow-up [39, 40]. A more recent study that included 42 PeIN patients
treated with topical 5-FU showed complete response rate of 50% over a mean fol-
low-up of 34 months and recurrence rate of 20% with a mean time to recurrence of
5 months [41]. Progression after 5-FU was reported to be 11% [42]. There is no
standardised regimen for application, but typically the cream is applied to the lesion
for 12 h every 48 h for 4-6 weeks. Side effects appear to be tolerable and include
pain, irritation, redness, and hypersensitivity [43].

Topical Therapies—Imiquimod

Imiquimod is an immunomodulating drug that activates macrophages and other
cells to stimulate both innate and cell mediated immune systems mainly via Toll-
like receptor 7 agonism. This ultimately results in immune defense against both
viral infected cells and tumor cells [44]. A review included 48 patients with PeIN
treated with imiquimod showed an overall complete response of 63%, partial
response in 8% and no response in 29% and recurrence rate of 4% with a mean
follow-up of 12 months. Complete response rate varied between different PeIN
clinical subtypes; penile Bowen’s disease (88%), Bowenoid papulosis (75%) and
erythroplasia of Queyrat (53%). Progression after imiquimod was reported to be
20% [42]. Furthermore, regimes of fewer than four applications per week over
3—4 months had a higher complete response rate at 81% compared to patients who
had more than four applications per week over 1-2 months with a complete response
of 68%. Adverse events include erythema, vesiculation, scrotal ulceration, bleeding,
headache, flu like symptoms and myalgia [45].

Cryotherapy

Cryotherapy with liquid nitrogen utilises rapid freeze/slow thaw cycles to achieve
temperatures between -20C and -50C to cause tissue damage by ice crystals forma-
tion, leading to disruption of cell membranes and cell death [46]. A study of 299
patients with extragenital BD found a greater risk of recurrence after cryotherapy
(13.4%) compared with 5-FU (9%) and surgical excision (5.5%) following 5 years
of follow-up [47]. In an attempt to improve the outcome of cryotherapy, Shaw et al.
hypothesized the synergistic effect of combining cryotherapy and topical imiqui-
mod. They reported a case series of 8 PeIN patients and all had complete response



72 T.T.F.Wong et al.

with no recurrence at mean follow-up of 25 months. However, the excellent out-
come might be attributed by concurrent treatment with topical 5-FU or laser thera-
pies in 4 out of 8 patients [48].

Laser Therapy

Laser treatments are an attractive penile preserving therapy compared to topical
therapy as it does not rely on patient’s compliance, which is pivotal for a chance of
complete response. Although it is associated with minimal morbidity and better
cosmetic outcome than surgery, it had variable results with recurrence rate ranging
from 10-48.3%. This is potentially due to the lesion being under-staged due to
under-sampling at initial biopsy for diagnosis.

A commonly used medium, CO,, allows precise vaporisation of affected areas
with depth of penetration up to 2-2.5 mm. The lower depth of destruction results in
better preservation of tissue for histological examination. Conversely, this can also
result in inadequate ablation of lesions in one session and subsequent recurrence. A
study which included 106 patients with pTis disease, evaluating peniscopically con-
trolled CO2 therapy, demonstrated a cumulative risk of recurrence at 5 years of
10%, with a secondary partial penectomy rate of 3% [49]. Another study of 58 PeIN
patients treated with lasers had recurrence in 48.3% with median follow-up of
63.8 months [50].

Alternatively, Nd: YAG laser penetrates the skin to cause coagulation at a depth
of 3—-10 mm, it usually cannot be used to provide tissue for histological diagnosis
due to its coagulation effect. Studies on Nd: YAG laser treatment with follow-up of
more than 3 years reported variable local recurrence rates ranging from 10 to 48%
[51-53]. The rate of secondary partial penectomy after initial treatment was reported
at 45% in one series [51].

The most common side effects following laser therapy for premalignant penile
lesions include pain during the administration of the therapy, or meatal stenosis in
perimeatal lesions. Complete re-epithelialization would be expected in 2—4 weeks
with reported excellent cosmetic outcomes [50].

Photodynamic Therapy

Photodynamic therapy (PDT) involves application of a topical photosensitising
cream containing chemicals such as delta-5-aminolevulinic acid (ALA) or methyl
aminolevulinate (MAL) to affected area, followed by illumination with light from
an incoherent source, leading to photo selective cell death of sensitised cells. Recent
review of 69 PelIN patients treated with PDT, it demonstrated varied results with
complete response ranging from 47.6-62.5%. Cosmetic preservation appeared
excellent with PDT. PDT is not commonly utilized in modern clinical practice.
Commonly reported adverse effects included temporary tingling, burning, pain, or
other discomfort during and after the therapy [54].
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Surgical Excision

Surgical treatment of premalignant penile lesions remains the mainstay treatment of
choice. It is especially suitable in patients who have extensive disease involvement,
those with recurrent disease following topical or conservative treatments, and in
patients who may be difficult to be compliant with topical treatment or surveillance
post-treatment. Surgical excision also allows the lesion to be thoroughly examined
histologically to ensure no focus of invasive malignancy has been under-sampled
during the initial incisional biopsy. To help delineate margins of penile lesions and
to help visualize occult lesions intra-operatively, some clinicians advocate the appli-
cation of topical 5% acetic acid for 5S-minutes to achieve the ‘aceto-white’ reactions.

For patients with premalignant penile lesions confined to the prepuce, it serves to
excise the lesions that are confined to the prepuce by circumcision. This also funda-
mentally eliminates the micro-environment that harbors chronic HPV infection and
chronic inflammation, both of which may contribute to the progression of disease
into invasive malignancy over time.

Historically, Moh’s micrographic surgery (MMS) has been used for many com-
mon skin cancers since 1930s, and it has been adopted to treat patients with prema-
lignant penile lesions [55]. MMS has also been used to excise penile lesions. The
procedure involves the use of microscopic excision of the lesion in thin horizontal
layers. Concurrent multiple frozen sections are taken for microscopic evaluation
until resection margins are deemed clear. This technique allows maximal organ
preservation giving excellence cosmetic and functional outcomes, but is often very
time consuming, requiring dedicated trained collaborative surgeons and patholo-
gists to achieve oncological clearance. The reported recurrence rate is high at 32%
[56], and the use of MMS in treatment of men with penile lesions has been limited.

For patients with significant disease involving the glans penis, a partial or total
glans resurfacing procedure has gained popularity (Fig. 5.2). Glans resurfacing was
first described by Bracka for the treatment of extensive balanitis xerotica obliterans
(BXO) [57]. Its use has since been adopted not only in the management of other
premalignant penile lesions, but also both patients with glandular PeIN and invasive
tumours of up to stage Tla disease [58—61]. Glans resurfacing provides optimal
preservation of penile length, with good functional and cosmetic outcomes.

The procedure is typically carried out under a general anaesthesia with a penile
block, or under spinal anaesthesia. A penile tourniquet is then applied. All epithe-
lium and sub-epithelium of the glans are excised from the spongiosum using sharp
dissection in quadrants, starting from the meatus towards the coronal sulcus. In
selected patients, corpus spongiosum deep biopsies are taken for frozen section to
confirm margin clearance or if invasive disease is suspected intra-operatively. The
distal margin of the remaining prepuce is secured to the sub-coronal level of the
shaft penis with interrupted 4/0 vicryl rapide. The excised specimen is often fragile
and should be handled with care, cautiously mounted on a foam or film oriented to
guide pathologists for accurate pathological assessment. (Fig. 5.3).

A split thickness skin graft (STSG) is then harvested, usually from the thigh,
using an air dermatome. The graft is trimmed and is sutured on to the skin edges,
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Fig. 5.2 Total glans resurfacing for a patient with PeIN. (a) 4 quadrants marker done with the
meatus marked separately; (b, ¢): Individual quadrants are excised carefully by dissecting the
epithelial and subepithelial layers (d) The denuded glans with a spatulated neomeatus

covering the denuded glans, using interrupted 4/0 and 5/0 vicryl rapde sutures
(Fig. 5.4). Quilting sutures with 5/0 vicryle rapide are also applied to ensure graft
adherence. A 14 Ch urethral catheter is inserted to divert urine away from the surgi-
cal site to keep the wound dry and clean post-operatively. A TODGA dressing is
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Fig.5.3 Mounting of En bloc quadrants
specimen mounted on a and circumcision
plastic surface to assist
with more accurate
pathological assessment. A
separate meatal margin
was also taken

Urethral
margin

Fig. 5.4 Split thickness graft post excision. (a) Split thickness graft is applied onto the denuded
spongy tissue of the glans; (b) The neoglans with a split thickness skin graft and quilted sutures to
allow graft take

applied to the neoglans to secure the graft and allow graft take. Both dressings and
catheter are removed on post-op day 10 [62].

Partial glans resurfacing and coronal sparing glans resurfacing could be consid-
ered in patients with isolated foci of penile premalignant lesion with less than 50%
of glans involvement or where the corona is not involved, maximising glans



76 T.T.F.Wong et al.

sensation and cosmesis. The surgical principle of partial glans resurfacing is similar
to that of total glans resurfacing. A wedge of glans epithelium and its underlying
sub-epithelium excised from the spongiosum prior to the application of a STSG. This
approach also aims to preserve a degree of normal glans skin and associated sensa-
tion [63].

The advantage of glans resurfacing is that it is able to provide both diagnostic
and therapeutic abilities. It enables accurate histopathological staging, excluding
disease being more advanced than anticipated. In a study of 25 patients with PeIN
treated with total glans resurfacing, 40% of patient were found to have invasive
cancer on final pathological analysis, different from the initial incisional biopsy
findings [59]. 4% were found to have local recurrence at a mean follow up of
29 months. In another small series of 10 patients with glans PeIN, none of the
patients were found to have disease recurrence after a mean follow up of
30 months [58].

Follow up

Currently, there is no standardized follow-up protocols recommended in any guide-
lines following treatment of this rare condition. It should be highly dependent on the
type of premalignant lesion and treatment used. However, cautious, tailored follow-
up should be arranged for these patients, together with robust patient education with
regular self-examinations, given the uncertain natural history of most of the
described premalignant lesions and the associated 33% reported malignant transfor-
mation rate. The authors recommend patients should be followed up in clinic every
3 months for the initial year, 4 monthly for the second year after treatment, then 6
monthly for up to at least 5 years post-treatment.

Key Points

* Premalignant penile lesions can broadly be classified as Human Papilloma
Virus (HPV) related and non-HPYV related

e There is strong link between human papillomavirus infection and penile
intraepithelial neoplasia.

* The three competing theories for the development of Lichen sclerosus are
infective, autoimmune, and chronic irritations.

* Treatment of premalignant penile lesions generally include topical thera-
pies, cryotherapy, laser, photodynamic therapy, and surgical excision.

e Surgical treatment, most commonly by glans resurfacing with partial
thickness skin graft, remains the mainstay treatment of choice for prema-
lignant lesions, especially for patients with extensive disease involvement,
failed topical treatment or poor compliance with surveillance
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Revisions Questions

Multiple Choice Questions

1.

Which of the following premalignant penile lesions is HPV-related?
A. Lichen sclerosus

B. Pseudoepitheliomatous keratotic and micaceous balanitis

C. Buschke-Lowenstein Tumour

D. Cutaneous horn

2. Which of the following lesions is the least likely to progress into penile cancer?
A. Bowenoid papulosis
B. Lichen sclerosus
C. Buschke-Lowenstein Tumour
D. Cutaneous horn
3. Which of the following should be the most preferred surgical treatment for
erythroplasia of Queyrat involving the glans penis?
A. Total penectomy
B. Partial penectomy
C. Glansectomy
D. Glans-resurfacing with partial thickness skin graft
4. Which of the following best describes Buschke-Lowenstein Tumour?
A. It does not invade adjacent tissues
B. Topical treatment is often the first-line treatment
C. The histology may resemble that of condyloma acuminatum
D. It manifests as a whitish patch on the prepuce
Viva Case
Case 1

A 50-year-old gentleman presents with a 2 years history of whitish lesion on the
glans penis and complains of lower urinary tract symptoms.

A.
B.
C.

How would you assess this patient?

What would you offer to treat his condition?

What is Koebner phenomenon? What is the significance of this if we are to treat
this patient with surgery?

Answers

Multiple Choice Questions

1.

C. Buschke-Lowenstein Tumour, also known as giant condyloma acuminatum,
is associated with HPV virus most commonly type 6 and 11.
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2.

3.

T.T.F.Wong et al.

A. Bowenoid papulosis has a similar histologic appearance to carcinoma in-situ
but it runs a benign course.

D. Glans resurfacing with partial thickness skin graft should be offered If pos-
sible because it preserves the optimal penile length, with good functional and
cosmetic outcomes.

. C. Buschke-Lowenstein Tumour often manifests as a large or extensive lesion

that can invade into adjacent tissues. The histology may resemble condyloma
acuminatum, but BLT can be recognised by its thicker stratum corneum, the
marked papillary proliferations, and its tendency to invade deeply, displacing the
underlying tissues.

Viva Case
Case 1

A.

It is a patient with lichen sclerosus.

I would enquire about the onset and duration of the lesion, whether it is enlarg-
ing and associated with any pain or bleeding. I will ask specifically about void-
ing symptoms and hematuria. I will ask specifically for risks factors including
phimosis, balanitis, trauma to the penis, piercing or previous surgery. In physi-
cal examination, I will assess the relation of the lesion to prepuce, corpus, and
urethra. I will measure the stretched penile length. If there is suspicion of co-
existing penile cancer, I will also palpate for any inguinal lymph nodes. I will
perform an abdominal exam to rule out organomegaly and palpate for any supra-
clavicular lymph nodes. For investigations, I will perform a uroflowmetry and
urethroscopy to assess for any stricture.

. Treatment is by topical steroids or surgery. Some clinicians offer topical

Clobetasol propionate 0.05% ointment given once per day for 1-3 months.
Surgical treatment include circumcision +/— glans resurfacing with partial
thickness skin graft. Urethral stricturing disease may require reconstructive
surgery.

The Koebner phenomenon describes appearance of skin lesions on the lines of
trauma. It is important to avoid using penile skin graft when we operate for
lichen sclerosus.

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards™ app to access questions using » https://
sn.pub/1r70mS. To use the app, please follow the instructions in chapter 1.
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Penile-Sparing Surgical Options
for Patients Diagnosed with Penile
Cancer

James A. Churchill and Vijay K. Sangar

Learning Objectives
After reading this chapter you will be able to:

e Describe the relevant anatomy for the surgical management of penile cancer

* Discuss penile-sparing surgical options for local control of penile cancer
depending on the location and stage of disease

* Summarise important considerations for pre-operative patient preparation
and counselling

e Understand the techniques and post-operative care for penile-sparing sur-
gical management options, including circumcision, glansectomy (total and
partial) and wide local excision.

Introduction

The principles of surgical management of penile cancer are [1] oncologic control,
by safe excision of the primary tumour with an adequate margin, and [2] preserva-
tion of sexual function, urinary function, and quality of life (QOL) using reconstruc-
tive techniques. The surgical procedures and techniques required for comprehensive
cancer care are heavily influenced by the location of the tumour and the extent to
which the tumour has invaded adjacent tissues. This chapter describes penile spar-
ing surgical treatments available for penile cancer localised to the prepuce (fore-
skin), glans and penile shaft.
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Anatomy

The basic but important anatomical features relevant to localised penile cancer sur-
gery include the relationship of the prepuce, Buck’s fascia, neurovascular bundle,
glans, corpus spongiosum and corpora cavernosa. Figure 3.1 shows a cross-section
of the penis to demonstrate the proximity of these structures.

The AJCC TNM staging system [2] is described in detail in Chap. 4, but briefly,
defines T1 tumours as those invading subepithelial connective tissue with sub-
classification into T1a and T1b depending on lymphovascular invasion and differen-
tiation status, T2 tumours as those invading corpus spongiosum and T3 tumours as
those invading corpora cavernosa. Notably, the TNM staging system is periodically
updated [3]. Relevant to this chapter, stage specifications were revised in 2010 such
that urethral involvement was replaced with corpora cavernosa involvement as the
differentiating factor between T2 and T3. Caution should therefore be used when
reviewing histopathology reports or the literature prior to 2010, as the staging sys-
tem referenced may not be current.

In addition to staging considerations, Buck’s fascia is an important anatomical
structure to recognise for its use in supporting grafted tissue during reconstruction.
Intraoperatively, a dissection ‘over’ Buck’s fascia is notable for the presence of ves-
sels on its overlying surface, whereas a dissection ‘under’ Buck’s fascia leaves a
relatively avascular tunica albuginea.

Imaging for primary tumours may be performed where findings will change
management, as may be the case for glans tumours with suspected corpora caver-
nosa involvement but where maximum preservation of penile length is desired, and
in cases of suspected skip lesions or recurrence. Options for imaging are covered
extensively in Chap. 3 but include penile MRI, with artificial erection by intra-
cavernosal injection or doppler US to evaluate corpora cavernosa involvement [4, 5].

Choice of Procedure

The surgical procedure indicated for treatment of the primary tumour depends on
the location and T-stage, as described in Fig. 6.1.

Procedures may be grouped into penile-sparing surgery (circumcision, wide
local excision and partial/total glansectomy) and non-penile sparing surgery (par-
tial/total penectomy). Other penile-sparing techniques, such as laser ablation, glans
resurfacing and Mohs micrographic surgery, are well described for penile intraepi-
thelial neoplasia (and may be appropriate for low-risk T1 tumours) but are covered
in further detail in Chap. 5. This chapter will be focussing on the penile-sparing
surgical options described above.

One challenge of penile cancer management is that initial diagnosis is often by
clinical examination and with limited histological confirmation. Shave, punch or
incisional biopsies, whereby larger lesions are sampled, can confirm a diagnosis,
and may demonstrate the grade accurately, but do not adequately define the T-stage
which is often under-staged. Final T-stage is often not confirmed until after a
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Prepuce Glans Shaft

-T1 -T1-2 -T1
— Radical circumcision — Partial/subtotal — Wide local excision

— Wide local excision glansectomy -T2-4
— Total glansectomy — Partial penectomy
—-T2:3 — Total penectomy
— Partial penectomy

Fig.6.1 Surgical procedure options by tumour location and T-stage

definitive penile cancer procedure, underlining the importance of a detailed clinical
examination to determine the extent of local invasion.

Prepuce

Tumours on the prepuce can be treated by performing a radical circumcision, where
a negative margin is achievable with minimal morbidity.

Glans

Tumours on the glans clinically staged as T1 or T2 generally require glansectomy,
whether partial or total. Glans resurfacing, which is indicated for PeIN and covered
in Chap. 10 of this book, may be performed for selected patients with low volume
and low-risk T1(a) tumours. Where a tumour is small (<1-2 cm depending on the
exact location), a negative margin is achievable and where the remaining glans will
not present significant deformity or deviation of the urethra, a partial/subtotal glan-
sectomy is suitable and may allow the patient to retain function in the remaining
glans. Lesions which are located on the glans corona can be excised with the fore-
skin and an advancement flap of shaft skin can cover the partial glans defect. Total
glansectomy is indicated where a tumour occupies a sufficient area of the glans such
that a negative margin is not achievable, where partial glansectomy will lead to
glans deformity and/or urethral deviation and generally where a tumour involves the
distal urethra (within the glans).

Shaft

Tumours on the shaft that are mobile (clinical T1) may be managed with wide local
excision, with or without scrotal advancement flaps to ensure tension-free closure to
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accommodate future erections. The guidance on the tumour-free distance required
for an adequate surgical margin has evolved, with current guidelines recommending
a risk-adapted strategy of 3-8 mm based on the tumour grade [6].

Skin flap and split thickness skin graft (STSG) techniques are often used in com-
bination with many of these procedures to reconstruct a neoglans and improve the
cosmetic outcome. Urethral reconstruction is required for procedures that excise the
urethra, including glansectomy, partial and total penectomy. This may be performed
by simple spatulation and formation of a neo-meatus when penile-sparing surgery is
performed, but both subtotal and total penectomy require urinary diversion in the
form of a perineal urethrostomy.

Counselling and Consent

The selection of surgical treatment for penile cancer should be undertaken through
assessment and shared decision-making between clinician and patient, acknowledging
the oncologic benefits, procedural risks, and functional outcomes of available treatments.

As with any medical consent process, informed consent requires a competent
patient who is able to understand, retain and make an informed choice based on
presentation of risks, benefits, and alternatives for the proposed course of treatment,
including the implications of no treatment at all. Material risks will differ for each
patient, but generally include the peri-procedure, early and late complications. The
patient should understand the expected oncologic and functional outcomes, includ-
ing the indications for further investigations and treatment.

Disease-specific patient information sheets and adjunct consultations with spe-
cialist nursing staff recommended during the assessment and consent phases. The
British Association of Urological Surgeons (BAUS) produces excellent national-
standard information sheets on penile cancer procedures for those based in the United
Kingdom [7], which may either be provided directly or adapted to the local context.

Thorough pre-operative assessment is important for penile cancer patients, who
tend to be older with multiple medical co-morbidities. Careful elucidation of capac-
ity and performance status is recommended, and anaesthetic risks may be reduced
by pre-operative optimisation and education. Anticoagulants should generally be
withheld in the pre-operative period, except aspirin in those at highest cardiac
thrombotic risk, as the glans and corpora cavernosa are highly vascular structures.
Notably, all the penile procedures described in this chapter (except split-thickness
skin grafts (STSG)) are suitable to perform under spinal anaesthetic and a surprising
number under local anaesthetic (LA), with an appropriately consented patient and
an effective local anaesthetic penile block.

Preparation

All procedures below assume an appropriately consented and informed patient with
completion of WHO surgical timeout processes, IV antibiotic prophylaxis (as per local
guidance) and VTE prophylaxis, in the supine position with all pressure areas attended.
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Most of procedures require a number 11 or 15 scalpel, bipolar diathermy, 4-0 and
5/0 absorbable sutures and a general or plastics instrument set. Though the number
15 scalpel is an accepted standard for dermato-surgical skin incisions, an 11-blade
is also well suited to fine incisions, as may be required for partial glansectomy or
wide local excisions. A penile tourniquet is required for glansectomy and partial
penectomy, which is readily available as an elastic Penrose drain or vessel loop with
small forceps used for application.

A penile block provides excellent analgesia for any operation of the penis and
should routinely be performed at the start of the procedure, even if the patient is
under general anaesthesia. Plain anaesthetic agent (without adrenaline) with a 22G
(blue) needle should be injected at the base of the penis under the pubic arch, the
depth of which varies greatly on body habitus. As the dorsal nerves branch exten-
sively in this location, inject in an area 1-2 cm either side of the midline.

Circumcision
Technique

A circumcision is the starting point for many penile cancer procedures. Mark all
planned incisions and the midline on the ventral shaft skin, with sufficient skin
remaining to accommodate a fully erect penis (measured on stretch).

There are several techniques described for circumcision with the following rec-
ommended for adult ‘radical’ circumcision for penile cancer treatment. The first
step is often to perform a dorsal slit to permit retraction if required by a tight phimo-
sis, though preferably do not incise through tumour and (as always with a dorsal
slit) take care to avoid the urethral meatus. Division of any glans adhesions can be
performed with tenotomy scissors.

Place a mosquito clip on the penile shaft skin parallel to the corona at 12 o’clock,
a mosquito clip at 6 o’clock and a further 2 mosquito clips at the 3 and 9 o’clock
positions on the prepuce to allow effective tension. Incise the outer prepuce and
dartos in an oblique line between the 6 and 12 o’clock clips. Retract the prepuce and
incise the frenulum with a circumcoronal inner prepuce incision about 5 mm from
the coronal border (or closer if required by tumour), controlling vessels and to a
depth that allows visualisation of Buck’s fascia. Complete the dorsal slit through the
inner and outer prepuce to the level of circumcoronal incision. The prepuce can be
dissected together with the tumour and the specimen should be orientated and
marked for pathological review. Closure with 4/0 and 5/0 absorbable sutures can be
performed followed by application of a dry dressing.

Post-Operative Care

Discharge patients on the day of surgery when voiding (nurse-led) with instructions
to remove the dressing on day 1. Cases should be referred to a specialist multi-
disciplinary meeting. It is worthwhile advising patients that cosmetic appearances
of a newly circumcised penis improve over the first 6 weeks after operation.
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Glansectomy
Technique

A total glansectomy starts with a circumferential outer skin incision as for a circum-
cision. If previously circumcised, complete this at the site of the previous circumci-
sion scar. Deepen this circumferentially until a well-vascularised layer of Dartos
fascia is seen to cover Buck’s fascia. Consider a penile tourniquet if a partial penec-
tomy is required.

Perform a dissection ‘over’ Buck’s fascia to preserve the vascular supply to the
graft. Develop a plane between Buck’s fascia and the glans and dissect distally
using tenotomy scissors, using both sharp and blunt dissection. Continue until the
urethra is the only remaining attachment, maintaining 1 cm length beyond the cor-
pora cavernosa if possible.

In cases where a STSG is not required, and particularly with tumours that are
adherent to the Bucks’ fascia a dissection ‘under’ Buck’s fascia is preferred. This
begins with a clear definition of the urethra; consider temporary placement of a 14Fr
catheter to aid this. Make two parallel 3-4 mm longitudinal incisions either side of
urethra through Buck’s fascia and deepen with the blade until the tunica albuginea
is visualised. Take care not to incise through the tunica albuginea and into the cor-
pora cavernosa. The dorsal neurovascular bundle can be identified and ligated and
dissection continues under the Bucks’ fascia and glans leaving the tunica albu-
ginea intact.

Transect the urethra with a clean scalpel at a slightly oblique angle, longer at the
dorsal aspect. If any doubt regarding surgical margin exists, take shave biopsies
from each corpora cavernosa tip to send for histopathology. Spatulate the ventral
aspect of the urethra for 1-1.5 cm and splay this over the corpora cavernosa heads
at 2—4 points with 4-0 absorbable sutures. Bring the skin to the urethra with a 4-0
absorbable suture, with attention to the (proximal) apex of the spatulated urethra.
Place a 14Fr 2-way indwelling catheter (IDC) and dress with paraffin lattice, light
gauze and crepe/elastic bandage.

Partial/Subtotal Variations

A partial or subtotal glansectomy technique is dependent on tumour location, size,
depth and proximity to the urethra and corpora cavernosa. The principles are of
complete tumour removal with preservation of part of the glans, while achieving
adequate surgical margins (3—8 mm). The tissues of most interest in preservation are
the peri-urethral tissues and the corona. Therefore, the most amenable lesions are
those at the glans periphery where a section of glans tissue may be excised whilst
preserving the urethra, peri-urethral glans, and remaining corona. Consideration
should be given to how the asymmetrically resected glans will affect urinary and
sexual function, and whether oncological and functional goals may be better served
by performing a total glansectomy.
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As the glans is highly vascular structure, a penile tourniquet is recommended for
all but the smallest of partial glansectomies, to allow for maximum visualisation of
the tissue being excised. A positive margin at partial glansectomy usually necessi-
tates a completion glansectomy at a later date.

In an uncircumcised patient, a circumcision will be required, and outer preputial
skin or shaft skin can be marked as a template to cover the glans defect created by
excising the tumour. In a previously circumcised patient, skin reconstruction after a
partial glansectomy is usually facilitated by an advancement flap of shaft skin (see
section below). In both cases, vertical mattress sutures are recommended when
bringing skin to a cut glans surface, with deep suture passes serving dual roles to
reinforce a tissue closure of edges at uneven levels and to ensure glans
haemostasis.

The patient should be counselled that an advancement flap may become asym-
metrically ‘tight’ with erections and, particularly in cases where the initial circum-
cision has left insufficient skin.

A specific variant on this technique is a coronal-sparing glansectomy, whereby a
central tumour is excised (with urethral meatus) preserving the entire of the corona.
A skin graft may be required to cover any glans skin defect not filled by the recon-
structed urethral meatus.

Post-op Care

Patients can be discharged on the day of or day after surgery, when well and catheter-
educated, with instructions to remove the penile dressing on day 1 and return for a
TWOC on day 5-7. Patients after larger partial glansectomy procedures may war-
rant observation overnight, for confirmation of tissue viability in the remaining
glans on day 1.

Wide Local Excision (WLE)
Technique

The technique for this procedure is reliant on the location and size of tumour. Deep
tumours involving the corpora spongiosum (cT2) or cavernosa (cT3) are unsuitable
for a WLE, and occasionally a clinically under-staged tumour planned for WLE
requires intraoperative conversion to a glansectomy or partial penectomy.

Start with either a penile block or, if the lesion is close to the base of the penis
where innervation may extend from the pre-pubic skin, consider direct LA infiltra-
tion but keep in mind that tissue planes are often distorted by the injected fluid
volume. Excise the lesion sharply with usual guidance on margins (3-8 mm) and
with consideration of closure of the incision parallel to skin tension lines (i.e.
Langer’s lines). In general, a transverse incision is preferred to a longitudinal one
due to a lower risk of skin cicatrisation (narrowing). Achieve haemostasis with
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bipolar diathermy and close with 3-0 or 4-0 absorbable sutures depending on the
location and required tensile strength. If wide local excision will result in a primary
skin closure under tension in the fully erect penis, a local skin flap or skin graft will
be required (see below).

Skin Flaps/Grafts
Indications

A skin flap or graft is indicated where a skin defect resulting from any of the above
procedures cannot be primarily closed without tension in the fully erect penis, par-
ticularly where a previous procedure has created a pre-existing shortage of available
skin. Where a foreskin is available, it can often be used creatively to minimise the
need for flap/graft reconstruction.

The functional consequences of penile skin tension can be significant, with both-
ersome pain and tethering/curvature on erection—only in cases of severe erectile
dysfunction can this risk be discounted.

Skin flaps are preferred where available skin can be mobilised to cover a defect
with minimal additional intervention. An advancement flap is generally the simplest
means of gaining additional skin for lesions of the distal penile shaft and glans,
whereby shaft skin is undermined over Buck’s fascia for 1-4 cm proximally and
brought up to cover the defect. Keep in mind that the width of the flap may need to
be substantially wider than the width of the defect, to allow for adequate mobility
and cosmesis.

A STSG is a versatile technique for covering defects of the glans and shaft but is
associated with morbidity — donor sites tend to be much more painful than recipient
sites—and the risk of complications include graft loss [8]. As the split skin takes the
blood supply of the tissue over which it is grafted, caution should be exercised with
current smokers (or those who have quit less than 6 weeks ago) and those with dia-
betes. Success or failure of a penile skin graft is a powerful motivation to quit
smoking.

Technique

Complete the required excision, place a urethral catheter, ensuring that the donor
and recipient site are free from contamination. Use a dermatome to harvest a STSG
from the thigh, with a suggested thickness of 0.0016 inches and dimensions suitable
to cover the area of the defect. We use an air-driven Zimmer dermatome, but other
models produce similar results. The side that the graft is taken may be chosen either
by the handedness of the patient or of the surgeon. Place the graft flat on the back of
a plastic kidney dish, with skin surface facing up and dermal (shiny) surface facing
down. Infiltrate the donor site with 10mls of lignocaine 1% with adrenaline and
dress with alginate-based dressing under a large plastic film dressing.
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Our preference is not to perforate the graft, but we recognise that this is a common
practice and may provide an opportunity for entrapped blood to escape in the imme-
diate post-operative period. Before placing the graft, re-examine the recipient site for
haemostasis, balancing the need for healthy vascular supply for the graft with the
avoidance of haematoma formation and separation of graft from underlying tissues.
In practice, a light venous ooze is tolerated, but arterial bleeding must be controlled.

Tailor the graft to the required area and fix to the recipient site using 5-0 absorb-
able suture, always placing sutures first through the delicate graft. The technique of
placing multiple sutures and then ‘parachuting’ the graft down is particularly grace-
ful. We have recently commenced using Artiss Sealant skin glue [9] injected under
the graft to aid adherence between the graft and underlying tissue, with excellent
early graft function and short length of stay (data pending publication). Apply gen-
tle pressure to the graft using a wet swab while a tie-over ‘TODGA’ dressing is
prepared and applied [10]. We use a paraffin lattice folded 10-times over, trimmed
in a horse-shoe shape to permit the passage of the urethral catheter if needed and
secured with 3-0 non-absorbable suture through skin (adjacent to graft) and multi-
ple layers of dressing in a tie-over pattern that allows for atraumatic removal.

Post-op Care

Post-op plans are as per the primary operation, plus re-dressing of donor site on day
1 and broad-spectrum antibiotic for 5 days. The patient should not remove dress-
ings, shower or bath until the tie-over dressing and catheter are removed on day 7,
at which point re-application of a non-adherent dressing may be needed if areas of
the graft are slow to take.

Complications and Side Effects

When discussing risks of penile operations, the framework of general and specific,
early, and late complications is valid. General complications of anaesthesia includ-
ing cardiorespiratory compromise, venous thromboembolism and anaesthetic reac-
tion should be discussed, alongside early specific complications of bleeding,
infection, and discomfort. Below, we discuss the oncologic and functional late com-
plications of surgery for localised penile cancer.

Oncologic Outcomes

The primary oncologic risk/outcome measure of surgery for primary penile tumours
is the recurrence rate. In penile sparing surgery (defined as circumcision, partial/
total glansectomy, WLE, laser ablation and glans resurfacing) is associated with a
20-27% risk of recurrence, with a positive margin associated with an increased risk
of local recurrence [11, 12].
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Despite the increased risk of local recurrence with penile sparing surgery, five-
year cancer-specific survival is similar in patients treated with partial penectomy
and penile-sparing surgery [11, 13, 14], supporting the use of penile-sparing sur-
gery. However, more recent data indicate that pathological T3 stage and higher-
grade disease are associated with increased risk of local recurrence after glansectomy
and that such recurrence has a worse overall and cancer-specific survival, indicating
aggressive disease and challenging the role of penile sparing surgery [15]. It is criti-
cal that the patient is educated and motivated to self-examine during follow-up, to
support early detection of recurrence [6].

Functional and QOL Outcomes

Literature on the sexual function, urinary function, and quality of life (QOL) out-
comes after penile cancer surgery is sparse but is covered in more detail in Chap. 11
of this book. Broadly, penile cancer treatment may have an impact on sexual func-
tion, quality of life (QOL), social interactions, self-image, and self-esteem, with up
to 40% reporting negative wellbeing effects [16]. Men tend to report greater impact
on sexual function with partial penectomy than penile-sparing surgery [17] and with
glansectomy than WLE [18], validating a penile-sparing approach from the per-
spective of sexual function outcomes. Urinary function is not well studied, but risks
of any operation that involves resection of the urethra include stenosis and spraying.
Loss of length may result in the patient requiring the use of a funnel and/or sitting
to pass urine, particularly with partial penectomy in which 83% report leakage,
compared with 43% after penile-sparing surgery [17].

Key Points

e The relationship of a tumour to penile anatomical structures (corpus spon-
giosum, corpora cavernosa) defines the clinical T-stage and must be care-
fully considered for effective operative planning and patient counselling

* Penile-sparing surgical options for excision of clinical T1-2 penile tumours
include circumcision, wide local excision and partial/total glansectomy.

* Choice of operation depends on the location and depth of tissue invasion.

» Patient counselling and shared decision-making is important given the
oncologic, functional and QOL outcomes of surgery for penile tumours

Revision Questions
Multiple Choice Questions

1. When assessing local stage in penile cancer, which of the following is not rou-
tinely used?
A. Ultrasound of the penis and inguinal regions
B. Clinical examination
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C. Incision or punch biopsy of lesion
D. MRI

2. In assessing a patient for treatment of a T1-2 penile cancer, which of these would

likely be a suitable operation:

A. Glansectomy and split thickness graft reconstruction
B. Partial penectomy

C. Circumcision

D. CO2 laser ablation

. When performing a skin graft procedure with penile surgery, which type of skin

graft is normally utilised?

A. Hairy full thickness graft

B. Mohs thickness graft

C. Hairless full thickness graft
D. Hairless split thickness graft

Viva Cases

Case 1
A 59-year-old gentleman presents with a six-month history of enlarging penile mass
(Fig. 6.2).

A.
B.

How would you assess this gentleman?

In what scenario would you perform further local staging imaging for this
patient?

From examination and investigations, you determine that this tumour is clinical
T2 confined to the glans. Which operation would you recommend for this gen-
tleman and justify why?

Answers

Multiple Choice Questions

1.

C. Biopsy of a lesion will usually only provide a diagnosis and grade of malig-
nancy (if present). It will not provide local stage, as it only samples part of
the lesion.

A. A patient with a T1-2 tumour confined to the glans should undergo glansec-
tomy and would likely result in a negative margin, as the tumour would not
breach the plane beneath the glans penis. Circumcision would be undertaken as
part of the procedure but would not remove the tumour itself. Laser ablation is
not suitable for invasive tumours. Partial penectomy would allow excision of the
glans and a section of corpora cavernosa with a negative margin, however, will
lead to an unnecessarily shorter penis and inferior cosmetic and functional
outcomes.
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Fig. 6.2 Penile squamous
cell carcinoma. Image
courtesy of Mr. Arie
Parnham

3. D. Hairless skin is always used, for better cosmesis and function. Split-thickness
skin grafts are best as they allow better uptake of blood supply from the penile
bed and/or Bucks fascia than full-thickness skin grafts.

Viva Cases
Case 1

A. Take a focussed urological history including:
e Symptoms and chronology
o Effect on sexual and urinary function
e Systemic features of malignancy (lymphadenopathy, weight loss etc)
* Penile cancer risk factors
e Co-morbidities
e Medications
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* Social history

e Perform an examination (chaperoned) including:

* Body habitus including abdominal/pre-pubic fat depth

* Key penile anatomical structures involved by the tumour to assess extent of
invasion, specifically noting urethral and corpora cavernosa involvement

* Length of normal external penile shaft remaining below palpable extent
of lesion

 Bilateral inguinal examination noting number, site, size and character (fixa-
tion) of any palpable lymph nodes

* Perineum and proximal corpora cavernosa to ensure that no evidence of scro-
tal or bone extension or skip lesions

B. Perform local staging imaging where findings will change management. In this
case, an MRI would only be reasonable if corpora cavernosa invasion is sus-
pected, however clinical examination may be able to exclude this here.

C. This gentleman would be able to undergo a partial glansectomy with a split-
thickness skin graft as a suitable penile-sparing option. The aim is to be able to
achieve excision of the tumour while achieving adequate surgical margins
(3-8 mm) while trying to preserve functional and quality of life outcomes.
However, if this margin is not believed to be achieved, if resection would leave
a largely asymmetrical glans (which will affect urinary/sexual function), or if a
positive margin occurs a total glansectomy would be required.
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Surgical Management of Advanced
Penile Cancer

Yao Zhu, Dingwei Ye, and Weijie Gu

Learning Objectives
After reading this chapter you will be able to:

* Describe the surgical management options for advanced penile cancer,
including partial and total penectomy

* Summarise the operative management of patients with pelvic lymph node
metastasis

* Review common complications arising from the surgical management of
advanced penile cancer

The Definition, Prognosis, and Treatment Paradigm of Locally
Advanced Penile Cancer

Definition of Locally Advanced Penile Cancer

About 10-14% of patients with penile cancer are diagnosed with locally advanced
primary disease in association with extensive inguinal metastases due to an aggres-
sive histological subtype or a delayed presentation (Table 7.1). Locally advanced
penile cancer can present with extension of the tumour into adjacent organs such as
the prostate, rectum, and bladder as well as nearby osseous structures.

Penile squamous cell carcinoma has a predictable pattern of local and regional
metastasis, and lymph node staging remains the strongest predictor of cancer spe-
cific survival. The 5-year disease-specific survival rates for patients with stage pNO,
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Table 7.1 The presentation of advanced penile cancer

Symptoms
Bulky ulcerating tumours with intermittent Cachexia
bleeding Anaemia

Fatigue
Osseous metastases Bone Pain

Hypercalcemia
Infection Fever

Fatigue

—

| Activesurvellance |

Fig. 7.1 Flow chart for management of advanced penile cancer. FNA fine-needle aspiration,
DSNB dynamic sentinel node biopsy, LND lymph node dissection

pN1, pN2, and pN3 disease is 96%, 80%, 66%, and 37%, respectively [1]. Tumour
pathologic features are also important prognostic factors, including depth of inva-
sion, tumour grade, presence of lymphovascular invasion, and perineural invasion
predicting risk of nodal spread and mortality [2—4] as previously discussed (Chap. 2).

Treatment Paradigm of Advanced Penile Cancer

Penile amputation remains the standard therapy for patients with advanced penile
cancer (T3-T4). Partial or total penectomy should be considered in patients exhibit-
ing invasive tumours which extend into the corpus cavernosum and extend
proximally.

The management of regional lymph nodes is more complicated (Fig. 7.1). Resection
of small volume pathologically involved regional lymph nodes can be curative, whereas
patients with larger lymph node involvement typically are thought to benefit more from
neoadjuvant chemotherapy followed by surgical consolidation. However, the manage-
ment of inguinal lymph nodes will be covered in detail in Chap. 8.
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Table 7.2 Preoperative assessment

Physical examination Identify palpable lymph nodes

Pathology Biopsy of suspicious lymph node

MRI Evaluate the extension of tumour to plan the surgical
management

PET-CT Identify regional or distant metastases

Preoperative Assessment

Surgical decisions are based on the primary tumour pathological features, clinical
nodal status, and imaging results (Table 7.2). More detailed information on the stag-
ing and imaging process is provided in Chaps. 3 and 4. It is important that patients
with clinically palpable lymph nodes and those with high-risk primary tumours
should undergo imaging to define the full extent of disease before beginning multi-
modal disease management.

Most patients identified to have advanced penile cancer would benefit from a
multimodal treatment approach combining chemotherapy with consolidation surgi-
cal treatment as is discussed in Chap. 9.

Although no comparative studies exist on the use of pre-operative antibiotics, it
seems to be rational to give prophylactic antibiotics due to coexisting infection
within the lymph nodes.

Penectomy
Partial Penectomy

For patients identified to have T2 or T3 penile tumours, the aim of surgery is
to ensure complete tumour resection with adequate tumour-free margins which
traditionally have been defined as being 2 cm [5] but smaller margins are now
acceptable. It is also important to preserve enough length of the penile shaft
for optimisation of both urinary and sexual function, as well as minimise the
psychological impact of surgery. Partial penectomy is considered for tumours
involving the glans penis or distal penile shaft. The surgical procedure is
described in detail in Chap. 6, but our approach can be summarised through
the following steps:

1. Degloving with an incised corpora proximal to the tumour, to generate a “fish-
mouth” appearance, which will allow horizontal closure.

2. The urethra should be left 10-15 mm longer than the corpora if the lesion is not
ventral.

3. The corpora cavernosa is closed with an absorbable suture.

4. The shaft skin is subsequently used to cover the stump, leaving a 14 to 16Ch
Foley catheter in situ and removed after around 1 week.

5. A split skin graft can also be used to avoid the shaft retracting.
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A urethral centralisation technique has also been described which creates a neo-
glans with a centralised urethra [6].

Total Penectomy

Some penile tumours extend so proximally that total penectomy combined with a
perineal urethrostomy is required. This necessitates complete excision of the penis
and crura. Preoperative antibiotics and thromboprophylaxis should be given, and
antibiotics are usually continued for 1 week post-operatively.

Surgical procedure

1. An elliptical incision is performed around the tumour, followed by dissection
through the skin and superficial fascia around the tumour. Subsequent division
and ligation of the deep dorsal vein and neurovascular bundle is conducted along
with the suspensory ligament.

2. A separate inverted U-shaped incision is made in the perineum for the perineal
urethrostomy. This then requires the division of the superficial fascial layers and
splitting of the bulbospongiosus muscles.

3. Identification of the urethra and ensuring the urethra has adequate length. The
urethra is then transected and spatulated ventrally.

4. The crura are isolated with complete division of them near or onto the pubic

bone. The crura are then oversewn using a 2/0 suture.

. The skin is then sutured to the urethra using 4/0 and 5/0 sutures.

6. A 14 to 16 Ch Foley catheter is then left in situ and removed after around 1 week
post-operatively. A drain is left in the perineum and in the pubic area, with a
pressure dressing applied to reduce hematoma formation.

9]

Complications

The main complication of partial penectomy is meatal stenosis. The risk can be
minimised by ensuring that the urethral spatulation conducted is of an adequate
length. If stenosis does occur, then revision surgery rather than repeated dilatations
is preferred. Post total penectomy, wound infections are the most common compli-
cation. Urethral stenosis mainly occurs within the first 2 years following surgery [7].

The Role of Preoperative Chemotherapy in Advanced Disease

Patients with locally advanced penile cancer are at an increased risk of disease-
related mortality with surgical treatment alone and are best treated using multi-
modal approaches as covered extensively in Chap. 9. Neoadjuvant systemic therapy
for these patients is currently recommended as the preferred strategy by the NCCN
and the EAU guidelines [8, 9]. Similarly, a previous phase 2 trial evaluating a
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Paclitaxel + Ifosfamide + Cisplatin (TIP) regimen for patients with advanced penile
carcinoma, had established neoadjuvant chemotherapy followed by consolidation
surgical treatment as a good treatment option for patients with bulky lymphade-
nopathy in terms of time to progression and overall survival [10].

Managing Large Groin Defects

Large metastatic inguinal lymph nodes are associated with extracapsular extension
(Fig. 7.2). To gain local control, the overlying skin and subcutaneous tissue must be
removed simultaneously. Ideally, primary closure of the defect is performed at the
same time, aided by mobilization of surrounding skin flaps. In patients with a good

Fig. 7.2 Case 1 (a) Fixed and ulcerated metastatic lymph node (b) Complete incision of tumour
and overlying skin and subcutaneous tissue (¢) Mobilization of surrounding abdominal flap to
cover the skin defect
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performance status who have advanced disease, this palliative surgery provides a
means to relieve pain, remove an unsightly fungating mass, and allows a better qual-
ity of life [11].

It is however worth noting that surgery alone for advanced regional penile can-
cer is unlikely to promote long-term survival, with a cure rate of only 27%.
Moreover, it is related to a high incidence of complications. Surgical treatment
with adjuvant chemotherapy is however associated with improved overall survival
[12, 13].

Larger defects following resection of bulky inguinal metastatic disease are asso-
ciated with skin ulceration. Therefore, these often require the use of pedicled skin
flaps to cover the skin defect (Fig. 7.3). The removal of the bulky mass may again

Fig. 7.3 Case 2 Primary closure of the defect using VRAM flaps (a) Widespread invasion of the
abdominal and groin skin (b) Complete removal of tumours (c¢) Closure of the abdominal and
groin wound
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have symptomatic benefit, alleviating symptoms such as pain and bleeding. It may
additionally prevent secondary complications including serious infection and
reducing the risk of femoral vessel haemorrhage due to malignant infiltration.
Several pedicled flaps have been described for reconstruction following extensive
groin dissections. These include the rectus femoris pedicled flap, vertical rectus
abdominis myocutaneous (VRAM), anterolateral thigh (ALT), and tensor fascia
lata (TFL) flaps. Of these, the VRAM, TFL, and ALT flap have been used most
extensively [14].

Pelvic Lymphadenectomy

In general, 20-30% of patients with positive inguinal nodes have positive pelvic
nodes [15]. Pelvic lymphadenectomy can be curative in some of these patients,
especially those with occult pelvic metastases. Pelvic nodal metastasis are related to
the number of positive inguinal metastatic nodes and the presence of extranodal
extension.

Indications for Pelvic Lymphadenectomy

In patients with two or more inguinal nodes involved on one side, or if extranodal
extension is present, an ipsilateral pelvic lymphadenectomy of the affected side is
recommended to be performed in current EAU guidelines.

Boundaries of a Pelvic Node Dissection

Pelvic lymphadenectomy may be performed simultaneously with inguinal lymph-
adenectomy or as a secondary procedure. If bilateral pelvic lymphadenectomy is
indicated this may be performed through a midline suprapubic/extraperitoneal
incision.

The boundaries for pelvic node dissection include Cranially: the common iliac
artery, caudally: the inguinal canal, medially: the bladder, prostate, and the medial
branches of the internal iliac artery, laterally: the ilioinguinal nerve and inferiorly:
the obturator fossa.

Patients with preoperative evidence of pelvic metastases are unlikely to be cured
by surgery alone meaning patients are therefore recommended to undergo neoadju-
vant chemotherapy. However, even with multimodal treatment, previous studies
have shown poor prognosis of patients with pelvic nodal involvement, with 5-year
survival rates from O to 20% [16].
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Key Points

* Penile amputation remains the standard therapy for patients with advanced
penile cancer

» Patients with locally advanced penile cancer are at an increased risk for
disease-related mortality with surgical treatment alone and are best treated
using multimodal approaches.

* Large ulcerating metastatic lymph nodes can be resected surgically as a
palliative procedure in those with a good performance status to improve
quality of life. Multimodal treatment is however of benefit to these patients.

Revision Questions
Multiple Choice Questions

Case 1

A 52-year-old male presents with fever and dysuria. There is no obvious cause for
the fever of 38 °C, without cough, nausea, vomiting or abdominal discomfort. On
further questioning the patient complains of dysuria and a weak stream of urine. The
patient additionally has a new glans mass which has been worsening for 6 months
and has recently become ulcerated in the last 2 weeks.

1. Which investigations should be arranged next?
Pelvic MRI

Chest CT

PET/CT

Blood examination

Biopsy

monw>

Case 1 Continued

After receiving 1 week of antibiotics, the patient received a penile biopsy which
confirmed the diagnosis of a squamous cell carcinoma. MR subsequently shows a
tumour of the glans which is infiltrating into the distal corporal tips.

2. What treatment would you choose for the patient?
Glansectomy

Partial penectomy

Total penectomy

Circumcision

Radiotherapy

monw>

Case 2

A 74-year-old male presents with a left inguinal mass for 1 week. Three months
ago, the patient underwent a partial penectomy with the postoperative pathology
having demonstrated an invasive high grade squamous cell carcinoma. The staging
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was TIbNOMO. One week ago, the patient found a left large and fixed inguinal
mass. He does not have fever, pain. A subsequent fine needle aspiration confirmed
metastasis from his penile cancer.

3. What treatment would you choose for the patient?
Anti-infective treatment

Instant Inguinal Lymph Node Dissection
Neoadjuvant chemotherapy

Radiotherapy

palliative chemotherapy

moNw>

Case 2 Continued

The patient subsequently went on to receive a two-cycle TIP (paclitaxel, ifosfamide
and cisplatin) chemotherapy. MR subsequently showed the metastatic lymph node
reduced in size remarkably. The treatment effect evaluation was PR.

4. What treatment would you choose next for the patient?
chemotherapy

radiotherapy

Unilateral ILND

bilateral ILND

oaw>

Case 2 Continued

The patient therefore underwent bilateral ILND. Microscopically, two metastatic
inguinal nodes with extranodal extension were found in the left inguinal adi-
pose tissue.

5. What treatment would you choose for the patient next?
adjuvant chemotherapy

adjuvant radiotherapy

one-side pelvic LND

bilateral pelvic LND

oaw>

Answers

Multiple Choice Questions

1. A,C,D,E. The patient had glans mass with infection. The initial diagnosis is
penile cancer. Pathological diagnosis is the gold standard of the tumour diagno-
sis. Pelvic MRI can help to find metastatic lymph node. Blood examination and
urinalysis can help to diagnosis of infection, which indicated the rational use of
antibiotics.

2. B. MRI is showing the tumour to have infiltrated the distal corporal. The first
choice for a stage T2-3 penile cancer is partial penectomy. The aim of the sur-
gery is to ensure the tumour-free margins. If the patient is reluctant to do surgery,
radiotherapy may be a surrogate treatment.
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3.

4.

5.

C. The patient presented a large a fixed inguinal metastatic lymph node. Thus,
the current tumour stage is T1bN3. The patient should undergo comprehensive
imaging exanimation to exclude distant metastasis. According to the clinical
guidelines, neoadjuvant chemotherapy is the first choice for these patients.

D. Although the patient had good response to neoadjuvant chemotherapy, an effec-
tive operation remains the main methods to cure penile cancer. The primary the
tumour was staged as pT'1b, bilateral ILND is therefore recommended for the patient.
C. Overall, 20-30% of patients with positive inguinal nodes have positive pelvic
nodes. The patient had two inguinal nodes involved with extranodal extension,
an ipsilateral pelvic lymphadenectomy of the affected side is therefore
recommended.

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards” app to access questions using » https:/
sn.pub/1r70m8. To use the app, please follow the instructions in chapter 1.
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Why Lymph Node Dissection Is Important in Penile Cancer

Penile cancer is characterized by early dissemination to the regional lymph nodes;
hence, surgical resection of the inguinal lymph nodes is required for staging and
treatment of patients with penile cancer [1-3]. Patients with clinically impalpable
nodes (cNO) may still have underlying micrometastatic disease. The literature esti-
mates that 0-50% of patients with pT1 disease have lymph node invasion, increas-
ing to 40-100% in those with >pT2 disease [4-6].

At presentation, enlarged and palpable lymph nodes are clinically evident in
30-65% of patients; however, metastatic disease is found in almost 45-85% of
these cases [7, 8]. In the remaining cases, inflammation/infection in the primary
tumour is the main cause of lymphadenopathy. In patients with inguinal lymph
node metastases, concomitant metastases to pelvic lymph nodes are present in
22-56% of cases [3, 7]. In a large European study, the risk of inguinal lymph
node metastasis was 9% for T1G1/2 cNO tumours [9], whereas the risk was up to
23% for T1G3 or > T1 ¢NO tumours [10], and overall occult micro metastases
can be present in 12-24% of patients with penile cancer and impalpable lymph
nodes [11].

In the absence of accurate nomograms for prediction of inguinal lymph node
involvement, additional risk factors for nodal metastases have been suggested,
such as histologic grade (high grade G3 tumours) [6, 12—15], sarcomatoid subtype,
lymphatic and venous embolization of the primary tumour [6, 16], perineural inva-
sion [12, 14, 17], growth pattern (endophytic vs exophytic) and increased depth of
invasion [18-21], younger age at presentation [15, 22], and some molecular bio-
markers such as overexpression of p53 [22-25], SOD2 [18, 26], Ki-67 [24, 27-29],
ID1 [30, 31], diffuse PD-L1 expression [24, 32, 33], neutrophil-to-lymphocyte
ratios [6, 24, 34], squamous cell carcinoma antigen (SCC-Ag) [6, 24] and serum
CRP >20 [30].

The importance of lymph node dissection is not only for the correct staging, and
thus for optimized patient counselling and peri-operative multimodal management
with neo-adjuvant and adjuvant chemotherapy [3], but also for improved survival
[1, 35]. Lymph node invasion has been shown to be the most important prognostic
factor for men with penile cancer [6, 7]. In the case of less than 2 unilateral inguinal
lymph nodes with metastatic disease, the 5-year overall survival is 80%, being
10-20% in the case of bilateral or pelvic lymph node involvement and less than 10%
in the case of extra-nodal extension [3, 36]. Similarly, the 5-year cancer specific
survival (CSS) is 85-100%, 79-89%, 17-60% and 0—17%, in the case of pNO, pN1,
pN2 and pN3 disease, respectively [6]. However, given the morbidity associated
with inguinal lymphadenectomy, the adoption rates of early inguinal lymphadenec-
tomy are low [37-39].

Penile cancer displays a predictable stepwise lymphatic dissemination from the
penis to the inguinal lymph nodes first, unilaterally, or bilaterally, followed by
drainage to the ipsilateral pelvic lymph nodes [3]. Distant metastases are rare and
usually occur only after inguinal and pelvic node involvement [3].
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Staging of Lymph Nodes in Penile Cancer

Lymph node staging is based on the tumour—node—metastasis (TNM) classification
which was updated in 2018 [40]. Clinical staging is slightly different from patho-
logical staging:

Clinical node staging:

— ¢NO: no clinically evident nodes

— cNI1: palpable mobile unilateral node

— cN2: >2 palpable mobile unilateral nodes or bilateral nodes

— cN3: unilateral or bilateral palpable fixed nodal mass or pelvic
lymphadenopathy

Pathologic node staging:

— pNO: no lymph node metastasis

— pNI: <2 unilateral lymph node metastases, no extranodal extension

— pN2: >3 unilateral lymph node metastases or bilateral lymph node metastases,
no extranodal extension

— pN3: extranodal extension or pelvic lymph node metastases.

Assessment of Lymph Node Invasion in Penile Cancer

Combined with a clinical examination, cross-sectional imaging for staging is rou-
tine and can identify abnormal inguinal or pelvic lymph nodes. Clinical examina-
tion of patients with a high body mass index can result in high rates of false negatives
due to morphological reasons, as well as micrometastases which can be found in
10-25% of patients with impalpable lymph nodes [9-11, 41, 42]. In addition, in
cases of palpable lymph nodes, cross-sectional imaging might help in studying the
relationship to adjacent structures. Therefore, imaging before treatment should be
included in the diagnostic workup of patients with penile cancer [43]. According to
the European Association of Urology 2020 guidelines for penile cancer, if lymph
nodes are impalpable, invasive lymph node staging should be offered only to inter-
mediate- and high-risk patients. However, if the inguinal nodes are palpable, staging
should include pelvic computed tomography (CT), combined with positron emis-
sion tomography (PET), if uncertainty remains [44]. Similarly, according to the
National Comprehensive Cancer Network (NCCN) penile cancer guidelines
v.2.2022, imaging should be performed in patients with intermediate or high-risk
penile cancer and impalpable lymph nodes and in all men with palpable lymph
nodes on physical examination. These suggest using either contrast enhanced CT or
magnetic resonance imaging (MRI) of the abdomen and pelvis [45]. In the case of
bulky inguinal or enlarged pelvic nodes, percutaneous lymph nodes biopsy is sug-
gested [45].
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Fig.8.1 Left bulging
mass after glansectomy
and right radical inguinal
lymph node dissection for
c¢T2N2MO penile cancer on
the glans. The inguinal
mass was mobile, dull, not
painful. Left radical
inguinal lymph node
dissection was performed
which confirmed the
presence of nodal
metastasis of penile cancer

Clinical Examination

Clinical evaluation of the groin is an essential step for staging of patients with penile
cancer and should aim to assess the presence of palpable lymph nodes, how many
are palpable, unilateral or bilateral localization, size, mobility or fixation, the pres-
ence of cutaneous erythema, ulcerations or fungating lesions and the relationship to
other structures, in particular the femoral vessels (Fig. 8.1).

Inguinal Ultrasonography (US)

The primary role of US in the work-up of patients with penile cancer is to evaluate
the groin for morphologically abnormal lymph nodes. A linear probe with high fre-
quencies (7.5 MHz) is usually used to detect enlarged nodes. Morphological changes
on ultrasound suggesting metastatic disease include a high longitudinal/transverse
diameter ratio and the absence of the lymph node hilum. Sensitivity and specificity
of ultrasonography are low; however, accuracy can be improved by using fine needle
aspiration (FNA) cytology, with a sensitivity of 39% and a specificity of 90% in the
case of enlarged nodes on US scan, and a sensitivity of 93% and a specificity of 91%
in the case of palpable nodes [46, 47]. In addition, penile biopsy can be avoided in in
the presence of FNA confirmed cytology from palpable inguinal lymph nodes, as the
presence of squamous cell carcinoma in the cytology confirms the diagnosis [3].

Cross Sectional Imaging—Computed Tomography (CT) Imaging,
Magnetic Resonance Imaging (MRI) and Positron Emission
Tomography (PET)/CT

Pelvic CT, MRI and PET/CT are used for pre-operative staging. However, the pres-
ence of micrometastases can be underestimated, given their limited spatial
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resolution (2 mm) [48]. Cross-sectional imaging is used to assess size, location,
presence of central necrosis, and the relationship with proximal structures, as well
as to evaluate pelvic lymph nodes and distant metastases. NCCN guidelines suggest
the use of MRI to aid physical examination in patients where inguinal lymph nodes
are difficult to assess [49-51], while the use of 18- fluorodeoxyglucose (FDG) PET/
CT is suggested in cN+ cases, especially when more extensive metastatic disease is
suspected [52, 53].

Contrast enhanced CT alone has a sensitivity of almost 87% and a specificity of
almost 81% when a cut-off of 8 mm is used to identify potentially metastatic lymph
nodes [48]. Gadolinum contrast enhanced MRI is likely overlapped with contrast
enhanced CT scans for inguinal lymph node staging, however, may provide addi-
tional information on primary tumour staging [54]. Accuracy of MRI is similar to
CT for inguinal lymph node staging [54]. A systematic review showed a pooled
sensitivity of 96% and specificity of 92% for 18F-FDG PET/CT for patients with
palpable lymph nodes but 57% for cNO patients [55]. The association of FNA cytol-
ogy is believed to increase the sensitivity to 91% and specificity to almost 100%
[54]. Finally, in a small cohort study, diagnostic accuracy of 18F-FDG PET/CT for
pelvic lymph node staging and distant metastases in cN+ patients has been found to
be higher than contrast-enhanced CT alone [56].

Lymph Node Management in Penile Cancer
Indications for Lymph Node Dissection

The presence of metastatic lymph nodes is a poor prognostic indicator for patients
with penile cancer. Surgical staging of the inguinal lymph nodes remains central in
penile cancer management because 15-24% of patients with cNO disease may har-
bour micrometastases and that the correct identification of reactive or malignant
lymphadenopathy is challenging in cN+ patients [7, 8, 11]. However, invasive sur-
gery leads to a non-negligible risk of low and high-grade adverse events. Hence,
patients with cNO disease with risk factors for micro metastasis, such as high pT
stage, poorly differentiated tumours and lympho-vascular invasion, are offered a
risk-adapted approach involving less-invasive groin staging [44, 45].

According to the NCCN guidelines on penile cancer v2.2022, if inguinal lymph
nodes are not palpable and the primary lesion is low grade/stage (i.e. Ta, Tis or T1a)
surveillance is recommended. However, in cases of high-risk cases (T1b or higher
stage, lympho-vascular invasion, or poorly differentiated high-grade disease)
dynamic sentinel node biopsy (DSNB) followed by radical inguinal lymph node
dissection (ILND) where positive sentinel node(s) are detected, or direct to a radical
or modified ILND, are recommended [45].

For palpable lymph nodes, other factors come into play. Firstly, in the case of
one or more unilateral non-bulky mobile inguinal lymph nodes, FNA is recom-
mended and if the results are negative for malignancy, excisional biopsy is rec-
ommended, whereas, if FNA results are positive for malignancy, radical ILND
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is recommended on the side of metastatic disease [45]. Any groin with a positive
inguinal lymph node requires a radical ILND on the side of the metastatic
disease.

Where there is extensive lymph node involvement or extracapsular extension, an
ipsilateral pelvic lymphadenectomy (PLND) is recommended [45]. If lymph nodes
are bilateral or fixed and results of FNA are positive for malignancy, neoadjuvant
chemotherapy followed by ILND and PLND in responders is an option provided
that the inguinal lymph nodes are not imminently fungating [45]. Those who are not
eligible for neoadjuvant chemotherapy proceed directly to ILND and PLND [45].
Radiation therapy (RT) and chemoradiotherapy are options for patients unfit or
unwilling to undergo surgery.

Finally, in the case of bulky lymph nodes with FNA and excisional biopsy nega-
tive for metastatic disease, surveillance is recommended although this is a rare
occurrence [45]. The EAU guidelines on penile cancer provide similar recommen-
dations, suggesting surveillance for low risk cNO cases; bilateral modified ILND or
DSNB followed by radical or modified ILND on the side of the metastatic disease
if sentinel node(s) is positive for malignancy, in case of high risk cNO; bilateral radi-
cal ILND in case of cN1/cN2 cases; and neoadjuvant chemotherapy followed by
radical ILND in case of cN3 cases [44]. PLDN is recommended in case of pN2 or
pN3 disease followed by adjuvant chemotherapy [44].

Dynamic Sentinel Node Biopsy (DSNB)

The stepwise lymphatic drainage from the penis and the subsequent possibility of
performing sentinel lymph node (SLN) removal was first demonstrated in 1977 by
Cabanas with the use of lymphangiograms [57]. Since then, the technique has
evolved and in high volume centres has become the standard of care for surgical
staging of the groins for non-palpable lymph nodes. DSNB uses a preoperative peri-
tumoral injection of both *™Technectium-labelled nanocolloid and a dye, such as
patent blue [58, 59]. A single-photon emission CT (SPECT)/CT is used to identify
the location of the sentinel node [60, 61]. In practice, one day or up to 4 h before
sentinel node surgery 0.3-0.4 mL of " Technectium-labelled nanocolloid is injected
close to the tumour or proximal to the resection site and conventional planar lym-
phoscintigraphic images are obtained from all patients. Immediate dynamic (up to
10-20 min) and static imaging at 30 min and 2 h post-injection are obtained [54].
SPECT-CT imaging is performed immediately after the 2-h planar images [60, 61].
Of note, there may be multiple sentinel lymph nodes, and in 80-90% drainage is
bilateral [62]. Following the injection all sentinel nodes identified intraoperatively
with the preoperative lymphoscintigraphic and SPECT-CT images, and those con-
taining dye, gamma radiation (a gamma ray detection probe is used intraoperatively
for this) or both, are removed and sent for pathological assessment [60, 61] (Fig. 8.2).
Frozen section analysis of the sentinel lymph node may have a role to indicate for a
wider inguinal lymph node dissection in the same surgical session of DSNB,
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however surgical time and the need to manipulate radioactive specimen should be
considered.

Alternatively, to improve diagnostic accuracy of metastatic sentinel node(s), the
use of a hybrid fluorescent and radioactive tracer, such as Indocyanine Green—99mTc-
nanocolloid, has been proposed (up to a 39% higher detection rate) [63, 64]. The
steps are the same, apart from *"Technectium-labelled nanocolloid is replaced with
a hybrid Indocyanine Green—-99mTc-nanocolloid is injected before lymphoscintig-
raphy/SPECT-TC. Here, a fluorescence camera is used for node identification. Peri-
operative complications rates remain low [63].

To further improve the diagnostic accuracy of the lymph node staging, preop-
erative inguinal ultrasonography and FNA cytology of morphologically abnormal
lymph nodes is performed, reducing the false negative rate to 5% [65, 66]. In
addition, intraoperative palpation of nodes, serial sectioning at pathology with
intervals at 2 mm of the specimen, immunostaining, repeating DSNB and combi-
nation with PET/CT of the specimen might increase the detection of micrometas-
tasis [67-73].

In a large prospective multicentre cohort of more than 600 patients with cNO
disease, a sensitivity of 93%, specificity of 100% and complication rate < 5% has
been found using DSNB in high-volume centres, figures that were confirmed by
several other retrospective studies [58, 62, 74, 75]. However, concerns of a high
false-negative and complication rates in non-centralized health-care systems and in
those with poor access to nuclear medicine, along with a steep learning curve, have
somewhat hindered the use of DSNB [76].

Fig. 8.2 Example of left dynamic sentinel node biopsy, after wide local excision of penile cancer
of the glans (cTINOMO). The 99mTechnectium-labelled nanocolloid radiotracer is injected in the
morning and lymphoscintigraphic images are taken at 0, 10, 20 and 30 min after injection while a
SPECT-CT is performed 2 h after the injection. Patent blue dye is injected just before surgery.
During surgery a gamma probe, together with palpation and direct visualisation of the patent blue
dye, are used to identify the sentinel lymph node(s)
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Inguinal Lymph Node Dissection (ILND)

ILND remains the standard of care in the clinical staging of patients with penile
cancer [44, 45]. The extent of the lymph node dissection should be adapted to the
clinical stage. For patients without palpable lymph nodes (cNO), DSNB or where
this is not available then superficial ILND is recommended, which is associated
with a reduced complication rate compared to radical ILND [44, 45]. On the other
hand, all patients with histologically proven lymph node metastases after DSNB
or FNA and/or with palpable large node(s) should undergo a radical ILND on the
same side of the metastatic disease [44, 45]. There is limited literature reporting
on the ideal number of lymph nodes to be removed at ILND, but it has been sug-
gested that the removal of more than 15 nodes is associated with better survival
outcomes [77].

Radical ILND involves the removal of the superficial and deep inguinal lymph
nodes, which are separated by the fascia lata in the femoral triangle. The boundar-
ies of the dissection consist superiorly of the inguinal ligament, medially of the
adductor longus muscle, and laterally of the medial border of the sartorius muscle
while the floor for the superficial dissection consists of the fascia lata and for the
deep dissection of the pectineus muscle. Radical ILND is associated with a non-
negligible rate of short and long terms complications, with overall complication
rates up to 50-60% and severe complication (Clavien Dindo >3) rates up to 10%
of cases [78]. Wound infection has been reported in up to 43% of cases; up to 24%
of cases will develop a seroma; it has been reported a 5-7% incidence of deep
venous thrombosis or pulmonary embolism; rates of lymphocele and lymphedema
to the lower limb and scrotum ranged between 9-16% and 16-50%, respectively
(Fig. 8.3) [79]. Such a scenario leads to a reduction in the quality of life for these
patients [80].

Fig. 8.3 Lymphoedema of
the scrotum is a possible
complication of ILND with
an incidence of 50-60% of
cases. Surgical indications
are mainly for patient
discomfort, and bulky
lymphoedema
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Fig.8.4 (a)Example of radical inguinal lymph node dissection. Skin incision is performed almost
2 cm below the inguinal ligament and dissection is conducted above and below the fascia lata. (b)
Example of superficial inguinal lymph node dissection. Skin incision is always performed almost
2 cm below the inguinal ligament, shorter than in the case of radical ILND, and dissection is per-
formed above the fascia lata

Various techniques have been described to reduce the morbidity related to radi-
cal ILND:

— The use of superficial ILND alone, in cNO cases. The superficial inguinal nodes
are those found above the fascia lata. These nodes are evaluated intra-operatively
using frozen section analysis and, if positive, the surgery proceeds to a radical
ILND [44, 45].

— The use of modified ILND, in cNO cases. The modified ILND, was first described
by Catalona et al. in 1988 and reduces the dissection area with a smaller skin
incision [81]. Laterally dissection should not go beyond the lateral border of the
femoral artery and caudally dissection not beyond the fossa ovalis. Additionally,
the Scarpa’s fascia and the saphenous vein are preserved, and no sartorius muscle
transposition is performed. The nodes are evaluated intra-operatively using fro-
zen section and, if positive for malignancy, dissection of the deep inguinal nodes
is performed [81, 82]. Modified ILND has been shown to reduce complications
related to lymphatic drainage to 10-36%, likely thanks to the preservation of the
saphenous vein (Fig. 8.4) [81, 83].

— Laparoscopic and robot-assisted ILND have also been adopted to reduce com-
plications by making smaller skin incisions [84—87]. Despite initial promising
results, the lack of solid data from randomized control trials (difficult to
design owing to the rarity of penile cancer), the fact that only small case series
have been published and the likely long learning curve, hindered its spread.

Pelvic Lymph Node Dissection (PLND)

In patients with penile cancer with two or more positive inguinal lymph nodes
(pN2) or extranodal extension (pN3), an ipsilateral PLND is indicated. Ipsilateral
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PLND is recommended since cross-over of metastatic disease from the contralat-
eral groin has not been reported [44, 45]. PLND can be performed during the
same operative setting of ILND or in a delayed fashion. Up to 23% of cases with
two positive inguinal lymph nodes and 56% of cases with three positive inguinal
Ilymph nodes or extranodal extension harbors metastatic pelvic lymph nodes
[41]. The 5-year CSS of patients with pelvic nodal metastasis is worse compared
to that of patients with only inguinal node metastasis, 71% vs 33.2%, respec-
tively [44, 88]. PLND can be performed via an open, laparoscopic or robot-
assisted surgery. During PLND, nodes are excised around the obturator and
external iliac regions.

Radiotherapy

Primary radiotherapy to inguinal/pelvic lymph nodes in cases of anal, vulvar or
cervical squamous cell carcinomas has a primary role, suggesting a potential appli-
cation also in lymph node metastases from penile cancer. However, there are few
published data on the effect of radiotherapy in this setting and a systematic review
failed to demonstrate any benefit of adjuvant inguinal radiotherapy following ILND
[89-92]. As such, while the NCCN guidelines suggest radiotherapy as an option
among definitive treatments (especially for patients unfit for surgery), the EAU
guidelines only recommend it for palliation [44, 45].

Neoadjuvant and Adjuvant Chemotherapy

As previously outlined, patients with penile cancer and multiple inguinal and pelvic
lymph node metastases, have a poor prognosis. Current guidelines suggest the use
of neoadjuvant therapy before lymphadenectomy in patients with locally advanced
disease, i.e. fixed or bulky inguinal lymph nodes or pelvic lymph node involvement
(cN3), based on a combination of taxanes and cisplatin (TIP — paclitaxel, ifosfamide
and cisplatin) [44, 45, 93, 94]. Overall, the pathological complete response rate in a
large multicentre retrospective analysis reached 13%, the clinical objective response
rate almost 50%, although the 2-year overall survival remained suboptimal (35.8%)
[95, 96].

In addition, adjuvant therapy with a combination of cisplatin and taxanes (TIP)
or 5-fluorouracil and cisplatin has been suggested in highly selected case, i.e.
patients with pelvic lymph node metastases, extranodal extension, >4 cm tumor in
the lymph node or bilateral inguinal involvement [44, 45, 97, 98]. Reports of sur-
vival outcomes are scarce and indicate a poor 5-year overall survival, around 50%
[95, 99, 100]. Evidence on systemic therapy in this setting is scarce, restricting
therapeutic recommendations. Finally, the use of other systemic treatments (e.g.
immunotherapy) is being currently tested in clinical trials and might play a role
changing clinical practice in the following years.
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Key Points

* A significant reduction in survival is found in patients with penile cancer
and inguinal lymph node metastasis

* Penile cancer displays a predictable stepwise lymphatic dissemination
from the penis to the inguinal lymph nodes first, unilaterally or bilaterally,
followed by drainage to the ipsilateral pelvic lymph nodes

* Clinical examination and imaging with CT, MRI or 18-FDG/CT play a
central role in determining the presence of enlarged and/or fixed
lymph nodes

» Radical inguinal lymph node dissection remains the gold standard for the
management of inguinal lymph nodes in men with high-risk penile cancer
and non-palpable lymph nodes and for those with palpable lymph nodes,
despite the high rates of complications. Indeed, other techniques have been
proposed, such as the use of dynamic sentinel node biopsy, the modified
lymph node dissection and the superficial lymph node dissection, which
use however should be restricted to cNO cases

* The use of neo-adjuvant and adjuvant chemotherapy with combination of
taxanes/5- fluorouracile and cisplatin has the potential to increase overall
survival in ¢/pN+ patients

Revision Questions
Multiple Choice Questions

1. What is the probability that impalpable inguinal lymph nodes harbour metastatic
disease in men with penile cancer?
A. Almost 0%, that is why no further investigations must be performed in these
patients
B. Between 10-25%, that is why a risk-adopted stepwise approach is taken
C. Around 60-75%, hence why nearly all patients undergo sampling unless
contraindicated
D. Between 90-100%, which is why every patient with a diagnosis of penile
cancer must be submitted to inguinal lymph-node dissection
2. Are MRI, CT or 18-FGD PET/CT recommended for nodal staging in every
patient diagnosed with penile cancer and palpable lymph nodes?
A. Yes, imaging should always be performed
B. No, imaging should only be performed in selected cN+ patients
C. No, given their low diagnostic accuracy they are never performed
3. 65-year-old men was referred with an enlarging lesion on the glans penis.
Examination of the genitalia revealed an exophytic lesion extending from the
glans and into the distal corpora. The scrotum and testes were normal. The
examination of the groins revealed enlarged bilateral inguinal lymph-nodes.
Which are the following steps in the diagnostic work-up staging:
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A. No further investigation needed, the patient must undergo a total penectomy
and a bilateral radical lymph node dissection

B. A biopsy of the penis should be performed followed by a total penectomy.
The inguinal nodes can be removed by sentinel node biopsy.

C. FNA cytology from the inguinal nodes is enough to confirm the diagnosis
and further staging using CT and penile MRI should be performed.

4. The patient underwent partial penectomy, reconstruction of new urethral meatus
and radical inguinal lymphadenectomy bilaterally. The histopathology report
confirmed a squamous cell carcinoma of the penis stage pT3N2MO0. Which of
the following is true regarding the indications for dynamic sentinel lymph node
biopsy (DSNB):

A. DSNB should be performed in every patient with penile cancer

B. DSNB plays a pivotal role in the staging of men with penile cancer and non-
palpable lymph nodes

C. DSNB is important in staging men with penile cancer and palpable
lymph nodes

D. DSNB only has a marginal role and should be performed in the setting of
clinical trials

5. A 53-year-old patient comes to your clinic with a slightly ulcerated mass on his
glans which does not occlude the urethral meatus. Multiple bilateral inguinal
lymph-nodes are palpable with a bigger fixed mass on the left groin. The patient
does not have other comorbidities and renal and liver function are normal. The
lesion on the glans does not involve the corpora cavernosa on penile MRI. Both
the primary and the inguinal nodes bilaterally were positive for at 18-FDG PET/
CT and a FNA on the left inguinal node confirmed metastasis of squamous cell
carcinoma. The tumor is then staged as cTIN3MO0. The following steps accord-
ing to the EAU guidelines 2021 on penile cancer should be:

A. Neoadjuvant chemotherapy with four cycles of TIP, subsequent re-staging
with imaging and surgery (glansecotmy + bilateral radical ILND)

B. Surgery (glansecotmy for the primary and bilateral radical ILND) should not
be delayed since evidence on NAC efficacy is poor

Answers

Multiple Choice Questions

1. B. In fact, despite clinical examination and diagnostic work-up might show no
evidence of metastatic disease still up to 25% of cases harbours micro-metastasis.
Known risk factors for inguinal nodal micrometastasis are advanced tumour
stage and grade, growth pattern (endophytic vs exophytic) and increased depth
of invasion, lymphatic and venous embolization, perineural invasion, younger
patient age at diagnosis and some molecular biomarkers such as overexpression
of p53, SOD2, Ki-67, ID1, diffuse PD-L1 expression, neutrophil-to-lymphocyte
ratios, squamous cell carcinoma antigen (SCC-Ag) and serum CRP >20.
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2. A.lInternational guidelines suggest the use of multimodal imaging for staging of
men with penile cancer and palpable lymph nodes, with the aim of assessing
number, dimension and eventual exteranodal invasion of suspected lymph nodes.
FNA can improve sensitivity and specificity of palpable nodal staging.

3. C.Inlight of the hypothesis of a diagnosis of advanced penile cancer, the stage
of this patient is cT3N2MO; thus, routine investigations include the study of
cancer involvement of the penis, with penile MRI; the inguinal lymph nodes
should be studied with US scan and CT/18-FDG PET/CT or MRI and FNA
cytology; finally, pelvic and distant metastasis should be investigated with pel-
vic, abdominal and chest CT imaging. In this case, FNA confirmed the suspi-
cion of squamous cell carcinoma of the penis, and an initial involvement of the
corpora cavernosa was found at local staging with MRI. Apart from enlarged
inguinal lymph-nodes, no pelvic or distant metastases were found at systemic
staging.

4. B. In fact, dynamic sentinel node biopsy is recommended by guidelines in the
setting of cNO penile cancer in order to reduce the use of ILND only in case of
evidence of metastatic disease at DSNB and to reduce its related complications.

5. A. The patient was submitted to four cycles of neoadjuvant therapy with TIP
which was well tolerated. A significant response was observed in both the groins
and the primary. Subsequently, the patient was submitted to consolidative sur-
gery with a glansectomy and bilateral radical ILND. Final surgical pathology
revealed no invasion of the corpora or cavernosa and no residual cancer in the
inguinal lymph nodes (AJCC Stage 1: ypT1aNOMO, Grade 2).

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards™” app to access questions using » https://
sn.pub/1r70mS. To use the app, please follow the instructions in chapter 1.
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Learning Objectives
After reading this chapter you will be able to:

* Discuss the indications of chemotherapy as a palliative treatment in meta-
static penile cancer disease

¢ Explain the role of chemotherapy as neoadjuvant or adjuvant treatment in
patients with locally advanced disease

* Describe potential uses of radiotherapy as a combination or primary treat-
ment for patients with advanced or metastatic disease.

e Understand the importance of a multidisciplinary team in selecting appro-
priate combination therapies when managing penile cancer patients

Chemotherapy

Cytotoxic chemotherapy has been used as palliative treatment to prolong life and
improve symptoms in metastatic inoperable penile cancer [1] and more recently has
moved forward in the therapeutic algorithm as an important perioperative treatment
in high risk locally advanced node positive disease. Traditionally deemed a malig-
nancy with a chemo-resistant phenotype, penile squamous cell carcinoma has long
been considered a challenging disease to treat for this reason.
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Palliative Chemotherapy for Metastatic Disease

In the presence of metastatic disease palliative chemotherapy is offered to patients
with a reasonable performance status (ECOG) of 2 or less. It is important to note
that data to support these interventions is based on non-randomized data based on
likely heterogeneous patient cohorts, usually from high volume institutional series.

Platinum based doublet chemotherapy is the backbone of therapy of metastatic
disease with regimens often utilised that have been demonstrated to have activity in
other genito-urinary or squamous cell malignancies. Older regimens such as
Methotrexate and Bleomycin have been abandoned due toxicity concerns (Table 9.1)
[1, 2]. The most commonly utilised approaches include cisplatin and infusional
5-Fluorouracil (SFU) [3] and platinum plus a taxane such as paclitaxel, being on the
whole well tolerated outpatient regimens. The use of such regimens in penile squa-
mous cell carcinoma (SCC) have been reported to have partial response or clinical
benefit rates of between 20—40%, although profound responses have been reported.
A UK Study of the triplet regimen Cisplatin 5fU and Docetaxel found a response
rate of 38% with a common toxicity criteria (CTC) grade 3—4 toxicity rate of 63%
[2]. A key phase II study demonstrating the ability to achieve a meaningful response
with chemotherapy in this disease utilised Cisplatin, Paclitaxel and Ifosfamide
(TIP) in a 3 day regimen every 21 days in the neoadjuvant treatment of inoperable
disease and found a response rate of approximately 50% with a very acceptable
toxicity profile [4]. Importantly about a 30% of patients were free of disease having
undergone radical surgery at a median follow up of 34 months.

When selecting the most appropriate first line therapy for patients with meta-
static disease most oncologists would consider the comorbidities and performance
status of the patient. For example, if renal function is poor and there are vascular or

Table 9.1 Side effects of commonly utilised chemotherapy agents

Cisplatin — Neutropenia and Thrombopenia
— Nephrotoxicity and Neurotoxicity
— Cardiotoxicity (Coronary spasms, ischaemia)

5-Fluorouracil — Diarrhoea

— Cardiotoxicity and Neurotoxicity
Paclitaxel — Allergic Reactions

— Alopecia
Ifosfamide — Encephalopathy

— Neurotoxicity and Nephrotoxicity
— Haemorrhagic Cystitis
— Diarrhoea

Methotrexate — Pneumonitis and Fibrosis

— Nephrotoxicity and Hepatoxicity
— Toxic cutaneous reactions

— Diarrhoea

Bleomycin — Pneumonitis and Fibrosis
— Raynaud Syndrome
— Dermatitis
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cardiac comorbidities cisplatin may not be appropriate, and carboplatin is often
substituted in this setting as having a better cardiac and renal side effect profile. If
the chemotherapy being given for distant metastatic disease e.g. thoracic metasta-
ses, i.e. with no prospect of downstaging to enable radical surgery, than doublet
therapy is more likely to be appropriate with less toxicity than triplet regimens.
Following failure of first line chemotherapy median survival in metastatic penile
SCC is only 6-8 months. Clinical trial data in this setting is lacking. Single agent
Paclitaxel given weekly as per gynaecological malignancies has been used in this
setting as it is well tolerated [5], but no survival benefit has been demonstrated. A
reasonable algorithm for metastatic disease for example as used in our institution
may then include cisplatin or carboplatin plus SFU first line and carboplatin pacli-
taxel or paclitaxel monotherapy as second line.

Neoadjuvant or Adjuvant Therapy for Locally Advanced Disease

In most other genitourinary malignancies, there is a clear mandate for intervention
with systemic therapy in node positive locally advanced disease. In penile SCC the
treatment of the regional lymph nodes has been controversial, and the benefit of
chemotherapy in patients whose cancer has spread to regional lymph nodes
less clear.

Studies have explored the efficacy of combination chemotherapy as neoadjuvant
treatment before surgery for inoperable fixed or cN3 nodal disease [4, 6]. Initial data
with triplet therapy revealed a response rate of up to 50% [4] and complete responses
and surgical downstaging with some long-term responders also seen. EAU and
NCCN guidance now reflects the clear mandate for intervention with a triplet regi-
men such as TIP or TPF in all eligible patients with locally advanced inoperable
disease of the primary tumour or regional lymph nodes [7]. We would echo this
recommendation and have seen dramatic responses in locally advanced disease,
including in rarer disease subtypes such as posterior urethral SCC [8]. Most physi-
cians have continued to advocate for the importance of this intervention through the
COVID-19 pandemic and a recent consensus statement reflects this [9].

It is less clear what the right thing to do for patients who have had radical nodal
clearance with high-risk disease (pN2-pN3)- ie multiple involved inguinal nodes or
the presence of positive pelvic nodes or extranodal extension. The InPACT trial is
a multicentre international collaboration hoping to establish in a randomised
Bayesian trial design the standard of care for patients with locally advanced penile
SCC, currently recruiting in Europe and the USA [10]. The data for utilising post-
operative adjuvant chemotherapy has been based on small retrospective cohort
studies [11, 12], however more recent multicentre studies did show improvements
in progression free survival in the highest risk patients, including those with
involved pelvic nodes [13]. Our network has recently published data showing that
in those patients with highest risk disease features at surgery combination chemo-
therapy and radiotherapy offers improved disease-free survival (68%) compared to
adjuvant radiotherapy alone (54%) compared to 29% for those patients who had no
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Table9.2 Summary of European Association of Urology Guidelines for chemotherapy in patients
with penile cancer [7]

Strength
Recommendation rating
Patients with pN2-3 tumours should be offered adjuvant chemotherapy after Strong
radical lymphadenectomy. This should consist of three to four cycles of cisplatin,
a taxane and 5-fluorouracil or ifosfamide.
In patients with non-resectable or recurrent lymph node metastases neoadjuvant Weak
chemotherapy should be offered. This should include four cycles of a cisplatin-
and taxane-based regimen prior to radical surgery.
In palliative patients with systemic disease palliative chemotherapy should be Weak
offered.

adjuvant treatment (Alifrangis et al. presentation at ESMO 2020). However not all
data is supportive. A recent study of data from a US National registry [14] sug-
gested that receipt of adjuvant chemotherapy in node positive disease was not asso-
ciated with improved overall survival on multivariate analysis. Although there
continues to be a lack of prospective published data, adjuvant chemotherapy is
recommended in EAU and NCCN guidance in high-risk node positive penile SCC
(Table 9.2).

Immunotherapy

Given its status as a HPV driven tumour preclinical work has defined that Penile
SCC expresses PDL1 and may be amenable to therapeutic intervention with PDI1
targeted immunotherapies that have been so successful in other genitourinary can-
cers [15].

Cemiplimab is a PDL1 therapeutic which has been FDA approved in cutane-
ous inoperable SCC following a landmark phase 2 trial with a response rate of
47% including in one patient with penile cancer. Although a malignancy with a
different aetiology and pathogenesis, these cancers have a high tumour muta-
tional burden (TMB) which can be prognostic of tumours that are more likely to
respond to immunotherapy [16]. As a rare cancer, penile cancer trials are scarce
hampering the evidence base for newer interventions, but some data is available
from case series and phase II basket studies looking at rare cancers. Although
there remains a paucity of data, responses with PDL1 immunotherapy such as
pembrolizmab have been observed in metastatic penile cancer. Interestingly, in
one cohort of two patients with high tumour mutational burden [17], and in
another in a patient with Microsatellite instability or mismatch repair deficiency
(MMR) [18]. Indeed, Pembrolizumab has achieved an FDA approval in a tumour
agnostic setting given the responses seen across tumour types in patients with
MMR repair deficiency [19]. The early data therefore suggests that although the
response rate to immunotherapy is not high, it may be a useful strategy, even in
chemo resistant disease in patients whose tumours have a genotype of TMB high
or MMR Deficiency.
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Radiotherapy

The role of radiation in the penile cancer has evolved, but because of its rarity, there
is no level one evidence supporting its routine use. In clinical practice however, it is
used in the neoadjuvant, adjuvant and primary settings and in both radical and pal-
liative treatment.

The management of penile cancer is divided into the treatment of the primary
lesion within the penis and then consideration of the lymphatic drainage. As dis-
cussed in Chap. 8 the nodal spread is stepwise in progression and nodal staging
forms an important part of subsequent management. The lymph node status has a
significant effect on overall survival with the likelihood of pelvic lymph node
disease increasing with the number of positive inguinal lymph nodes. The poten-
tial risk of pelvic nodal disease is 16-23% with 2 positive inguinal nodes and
44-56% with extracapsular spread or more than 3 lymph nodes [20, 21]. The
S-year survival in lymph node negative disease is 95%, 76% when only inguinal
lymph nodes are positive and as low as zero when pelvic nodes are involved in
some studies [22].

Most of the radiation used in the management of penile cancer is delivered using
external beam radiation, brachytherapy is used less commonly.

External Beam Radiotherapy Using Intensity
Modulated Radiation

Radiotherapy uses high energy radiation beams using x-rays, also called photons,
and are delivered from a machine called a linear accelerator. It works by damaging
tumour cells in the treated body part. The radiation stops the cells from dividing and
growing. Radiotherapy can also damage nearby normal cells. The normal cells are
more likely to recover from the effects of the radiation than the cancer or tumour
cells. The photon beams are shaped using lead leaflets to reduce the amount of
radiation that is received by the normal tissues.

It is administered as an outpatient procedure for around 60-90 min per day and
in the radical (curative) setting may be over 5 weeks, Monday to Friday (25 frac-
tions or 25 days of treatment). The patient needs to be able to lie still independently
on the treatment couch and be compliant with bladder and bowel preparation
instructions. The treatment is planned on a CT scan and then this is used to project
the beams of radiation and create a dose distribution. This can be administered with
concomitant chemotherapy.

Radiotherapy delivery is very similar to having an x-ray taken and patients are
not radioactive after treatment, and are safe to be around family, friends, and preg-
nant women. The side effects generally start 2 weeks into the treatment and include
tiredness, skin changes and pain and swelling and changes in bowel habit. The addi-
tion of chemotherapy can make the side effects worse and may cause nausea and
vomiting. Long term, there may be skin changes, loss of pubic hair, long term bowel
changes and lymphoedema of the legs or scrotum.
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Table 9.3 Common side effects of penile brachytherapy

Short Term — Dermatitis, hypopigmentation and telangiectasia

— Sterile Urethritis

— Adhesions in the Urethra

Long Term — Soft Tissue Necrosis—Particularly T3 tumours and higher volume implants
— Delayed healing/tissue ulceration

— Meatal Stenosis

Brachytherapy

Brachytherapy is the insertion of radioactive needles, or sources directly in or near
the tumour. It requires circumcision to take place before the procedure in some
instances. The implants give off radiation over a short period of time and over a
short distance. The needles are lined up so that they cover the tumour and a margin
around it. The radiation is administered once or twice daily over several days. Once
the sources are removed from the body after each treatment, the patient is not
radioactive.

Radiation side effects (Table 9.3) are broken down into short term (during the
treatment, usually reversible taking 2-3 months to heal) and long term (after the
treatment; this may be months or years afterwards). Erectile function is usually
maintained because the erectile tissues including the penile shaft and corpora do not
receive a significant amount of radiation [23].

Adjuvant Radiotherapy to the Pelvis

The use of adjuvant radiation is a debated area. The aim of this treatment with or
without concomitant cisplatin is to improve the local control rate of the disease
and therefore quality of life, to also impact on overall survival potentially. The
rationale for the treatment comes from the observation of local disease recur-
rence in those men with positive inguinal lymph nodes treated with lymphade-
nectomy alone. Recurrence rates have been reported as being between 25-75%
[24, 25].

There is concern regarding radiation toxicity and the benefit of treatment.
As a result, recent EAU guidelines do not recommend the routine use of adju-
vant radiation outside of a clinical trial. A recent systematic review [26] of
reported adjuvant radiotherapy studies in node positive penile cancer found no
good evidence of a survival benefit. The literature is small, often retrospective
and mixes patients who were treated radically and palliatively together. The
data often do not record the dose of radiation received and administration
methods. Up to date radiation techniques such as Intensity Modulated Radiation
are rarely used.

Ager et al. publishing in 2021 have reviewed a single institution outcome of 121
patients who were treated with adjuvant radiotherapy in the post-operative setting
for pN3 disease. Of the 55 patients that recurred 30 were in the pelvic and inguinal
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area, 26 of whom were within the radiation field. 18 patients relapsed in visceral
sites. This suggests a local control rate in the region of 75% in this cohort. The
5-year RFS was 51%, CSS was 51% and OS was 44% [27]. The radiation dose and
administration were using up to date radiotherapy techniques. The outcomes for this
group of patients are better than recorded historically for pN3 disease, which has
meant that similar centres persist in the use of adjuvant radiation in higher risk dis-
ease despite EAU guidance [7]. Prior to this publication, two series reported on the
use of adjuvant radiation in those men with greater than or equal to 2 lymph nodes
positive in the groin or the presence of extracapsular spread [24, 28]. In both studies,
the outcomes were better than predicted from case series that did not have adjuvant
radiation.

Neoadjuvant Radiotherapy to the Pelvis

The use of radiation often along with cisplatin (concomitant chemoradiation) is
in routine use where inguinal disease is inoperable or where the patient is not fit
enough for radical surgery. The aim of this is to downstage the disease to make
it operable or to deliver radical (curative) radiation. There are no data to support
its use, but the intention is to attempt to control the disease locoregionally and
so improve quality of life and potentially to improve overall survival and to
improve operability. This is borne of the difficulty in managing untreated local
disease that fungates, causing pain, bleeding, and sepsis. The role of neoadju-
vant chemoradiotherapy is being examined in the previously mentioned InPACT
study [10].

Primary Radiotherapy to the Penis

Advances in penile preserving and surgical reconstructive techniques have meant
that radiation to the primary lesion is unusual. Surgery also enables pelvic lymph
node management [29].

External beam radiotherapy can provide an alternative to surgery with a reason-
able chance of control of the disease. There have been only a few series that have
reported the outcomes of men treated with external beam radiation and local failure
is more likely with higher grade disease, lesions that are greater than T3, disease
that receives less than 60Gy and less than 2Gy per fraction treated over more than
45 days [29].

Brachytherapy has been reported to show good control rates in selected cases.
Lesions that are of clinical stage T1b or T2 and less than 4 cm in maximum diameter
may be considered for primary brachytherapy. Lesions confined to the glans are
ideal but those with minor extension across the coronal sulcus may also be treated
provided the extension can be covered with an additional plane of needles. Tumours
that extend into the penile urethra are not suitable for brachytherapy, because of the
dose delivered to the urethra [23].
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Palliative Radiation

Where penile cancer is too advanced to be operable or the fitness of the individual
precludes surgery, palliative radiation may be considered. There is no standard
method if radiation or chemoradiation is used to downstage disease to make it oper-
able (see above). If disease recurs or if loco-regional disease in the pelvis is causing
symptoms in the situation where it has also metastasised outside of the body, pallia-
tive radiation may be an option to regain some local control. Palliative radiation is
also used to treat painful bone metastases and chest lesions which may be causing
breathing difficulties or venous occlusion. The courses of treatment are generally
short and have few side effects.

Conclusion

Chemotherapy and radiation may in summary be used in many instances in the
management of this rare malignancy, in some cases there is emerging data that these
can be lifesaving interventions in a disease with an aggressive natural history. We
would advocate that best practice is to involve oncologists early in the pathway of
the patient and ensure multidisciplinary decision making.

Key Points

e Chemotherapy forms the backbone of the management of palliative man-
agement in metastatic penile cancer

e Chemotherapy has an important role in the neoadjuvant or adjuvant setting
in those with high risk, locally advanced disease

* External Beam Radiotherapy using Intensity Modulated Radiation and
brachytherapy can play an important role as a combination therapy in pal-
liative patients or those with high-risk disease

* Appropriate expertise within the penile cancer multidisciplinary team is
important to enable the selection of appropriate combination therapies for
individual patients

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards” app to access questions using » https://
sn.pub/1r70m8. To use the app, please follow the instructions in chapter 1.
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Learning Objectives
After reading this chapter you will be able to:

¢ Identify indications and options for organ sparing and reconstructive treat-
ments in patients with penile cancer

* Recognise the functional and aesthetic advantages of organ sparing
approaches

* Explain the surgical technique for utilised organ sparing and reconstructive
options, including grafting techniques

e Understand the importance of careful patient selection and strict surveil-
lance protocols when considering these techniques

Introduction

The surgical treatment of penile cancer is strongly dependent on the pathological
stage and location of the tumour [1]. The pathological stage is currently defined by
the American Joint Committee on Cancer (AJCC) and the Union Internationale
Contre le Cancer (UICC) TNM clinical classification system (eighth edition) as
discussed in more detail in Chap. 4. These facilitate the prediction of prognosis and
therefore the choice of definitive treatment [2].
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Surgery has always played a central role in the treatment of penile cancer,
both for eradication of the primary tumour and for obtaining definitive diagnosis
and staging. Previously surgical excision of the primary tumour with a 2 cm
margin was the gold standard [3, 4]. However, consequences following radical
penectomy, which include the inability to pass urine in an upright position and
loss of sexual function, are debilitating for patients [5]. Moreover, a significant
reduction of penile length and the loss of penile function, appearance and sensa-
tion cause significant morbidity and a reduction in quality of life if partial penec-
tomy is chosen. Therefore, there has been a shift to less-invasive surgical
strategies to improve quality of life and penile function. When oncologically
feasible, organ-sparing surgery (OSS) is preferred [6]. In principle, all tumours
that are not invading into the corpus cavernosum are potential candidates for
OSS and even if only the tip, or tunica involvement is present, reconstructive
options are available [7]. A disadvantage of using OSS, is the higher risk of local
recurrence, although several studies have proven that local recurrence has little
influence on long-term survival [8, 9]. Moreover, clear resection margins of less
than 5 mm, and even as low as 1 mm, seem to be safe and do not influence onco-
logical outcome [9, 10]. However, there remains debate in the subject with a
recent study challenging the use of OSS by demonstrating that local recurrence
after upfront glansectomy was strongly associated with worse overall survival
(OS) and cancer specific survival (CSS) in higher grade tumours [11]. Hence, the
recommendation for the use of OSS differs between guidelines with the NCCN
advocating it’s use only in lower grade and stage lesions whereas the EAU rec-
ommends to perform OSS “whenever possible” [12, 13]. OSS is currently a
widely accepted treatment method for distal penile cancer. In addition, many
patients are eligible, provided that approximately 80% of patients develop penile
cancer on the prepuce and/or glans [11].

In this chapter we aim to describe reconstructive surgical techniques, which can
be used after surgical resection of primary penile tumours. Surgical treatment
options used in inguinal or pelvic nodal metastatic disease are beyond the scope of
this chapter and are instead covered in Chap. 7 of this book.

Indications

Surgical options for penile sparing treatments include circumcision, wide local
excision, glans resurfacing, partial glansectomy and glansectomy. The extent of
tumour invasion in the corpora will determine between the use of OSS, partial
penectomy and total penectomy [4]. Regarding predictive pathological risk factors,
careful selection of patients is crucial when making treatment decisions. Even more
important is patient counselling and a good understanding of patient’s expectations
in comparison with realistic treatment options. In addition, patients must be compli-
ant to follow-up when considering OSS. Common indications for different OSS
options are discussed in more detail in Table 10.1.
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Table 10.1 Indications and Surgical Options for Penile Sparing Treatments by Stage of Disease.
European Association of Urology (EAU) guidelines on penile cancer [5, 12], National

Comprehensive Cancer Network (NCCN) guidelines on penile cancer [13]

Penile cancer

Surgical treatment options

Surgical treatment options

stage — grade (EAU guidelines) (NCCN guidelines)

PeIN Wide local excision/ Wide local excision/
circumcision circumcision
Glans resurfacing Glans resurfacing
Glansectomy, partial Total glansectomy
glansectomy

pTa Wide local excision/ Wide local excision/

pTla (Gl, G2)

circumcision
Glans resurfacing
Glansectomy, partial

circumcision
Total glansectomy
Partial penectomy

glansectomy

pT1b (G3) Wide local excision/ Wide local excision/
circumcision circumcision
Glansectomy, partial Total glansectomy
glansectomy Partial penectomy

Total penectomy

pT2 Wide local excision with Partial penectomy
circumcision Total penectomy
Glansectomy
Partial penectomy

T3 Glansectomy with distal Partial penectomy

(treatment of disease invading
the corpora cavernosa and/or
urethra.)

corporectomy

Partial penectomy

Total penectomy with
reconstruction of the urethra

Total penectomy with
reconstruction of the urethra

pT4

(Treatment of locally advanced
disease invading adjacent
structures.)

Partial penectomy
Total penectomy with
perineal urethrostomy

Partial penectomy
Total penectomy with
perineal urethrostomy

Surgical Techniques

Wide Local Excision and Circumcision

Wide local excision or circumcision can be offered for local disease, depending on
the location and extent of the tumour. PeIN and pT1 tumours confined to the pre-
puce can be treated by circumcision in which resection of preputial skin, as widely
as necessary to achieve negative margins, is performed [14]. Although radical cir-
cumcision may potentially result in sensation changes of the glans, it is an essential
element in the surgical treatment of penile cancer [15].

If the lesion invades the glans (usually the corona) as well, radical circumcision
with wide local excision can be conducted. Skin lesions can be closed primarily or
reconstruction is performed according to the tissue defect [14]. For lesions on the
corona, a preputial advancement flap can prove helpful.
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For patients with distal urethral lesions, surgical excision is required, followed
by reconstruction of a neomeatus or neourethra. In cases of extensive excision of the
distal urethra, urethroplasty with skin grafts or buccal mucosa, can be per-
formed [3, 5].

Glans Resurfacing and Split-Thickness Skin Graft (STSG)

Glans resurfacing is a surgical technique indicated for local disease: peIN and
pTla. Historically it was developed by Bracka for the surgical treatment of consid-
erable cases of lichen sclerosus et atrophicans (LS) [5]. Nowadays glans resurfac-
ing is also used for localized and superficial tumours of the glans. This technique
realizes excision of the epithelium and subepithelium, which is a less extensive
surgical technique compared to glansectomy [14]. If less than 50% of the glans is
involved, partial glans resurfacing is an appropriate alternative. As such, the pres-
ervation of the corona for sensation has recently been described [16]. Glans resur-
facing can be offered as a treatment method for patients with in-situ malignancy,
who failed topical treatment or who are unwilling to follow strict surveillance pro-
tocols, as recurrence rates are low since the complete glans epithelium is extirpated
[5, 17, 18].

Surgical Technique

This technique is performed preferably under a general anaesthetic as multiple
operative fields are involved, and handling of grafts can be delicate so patient
movement is to be avoided [17]. Broad spectrum antibiotics are administered pre-
operatively [19]. First, in uncircumcised patients, a circumcision is performed,
and the penis is partially degloved. After applying a tourniquet at the shaft or base
of the penis, the glans skin is marked in four quadrants from the meatus to the
coronal sulcus. Afterwards, the tip of each quadrant is lifted, starting at the meatus.
The plane is easier to identify in cases where no previous treatments were per-
formed and in cases with PeIN only with no invasive components. The glans epi-
thelium and subepithelium are dissected from the meatus to the coronal sulcus
(Fig. 10.1). After the dissection of glans tissue is completed, it is advised to
remove the tourniquet, which allows to identify and control excessive bleeding
which can be coagulated using bipolar energy. Venous oozing usually stops when
the graft is applied.

A split-thickness skin graft is then harvested preferably from the thigh, at the
level where the donor site is not visible in swimming trunks, within a derma-
tome and is used to cover the glans (Fig. 10.2) [17]. A graft thickness of 0.016
to 0.018 inches is robust to work with, does not compromise graft take and is the
standard in our centre. In case of smoking, vascular disease or diabetes, graft
healing can be compromised, therefore the use of grafts should be discouraged
in severe vascular disease, uncontrolled diabetes or when the patient refuses to
quit smoking. Absorbable quilting sutures with monofilament poliglecaprone
5.0 are used (Fig. 10.3). Small cuts can be made through the graft to evacuate
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Fig. 10.1 The glans
epithelium and
subepithelium of each
quadrant are dissected
from the meatus to the
coronal sulcus to remove
the tumour

Fig. 10.2 (a, b) An air-powered dermatome is used to harvest the STSG from the thigh. The
STSG is used to cover the spongious tissue of the glans

Fig. 10.3 The extragenital
STSG is applied over the
corpora and the neoglans is
quilted with monofilament
5.0 sutures, which
compresses the graft to its
bed and reduces potential
space for hematoma
formation




142 L. Elst etal.

Fig. 10.4 Small cuts in
the graft are made with the
tip of a no. 15 blade in
order to evacuate the
hematoma under the graft

any hematoma under the graft using a blade or hypodermic needle (Fig. 10.4).
Meshing can also be employed but can pose challenges in control of bleeding.
The patient is then catheterized and a paraffin soaked dressing is applied and
sutured in place [20]. The catheter and dressing are left in place for 5—10 days.
A penile anaesthetic block can be used for pain control for a few hours after
surgery.

In general, this procedure allows for acceptable aesthetic outcomes and penile
function is largely preserved although a substantial proportion of patients report
diminished sensation [19]. There is a relatively small risk of complications such as
compromised graft take and infection compared to glansectomy, due to the well
perfused graft bed [5]. Glans resurfacing provides complete histopathological anal-
ysis of the whole skin of the glans, which enables adequate staging of superficial
penile cancer and PeIN. Up to 20% of patients with extensive PeIN are upstaged to
invasive or micro-invasive disease on final pathology. Local recurrence is reported
to occur in between 0% and 6% of patients [3, 21].

Split-Thickness Skin Graft (STSG) Harvesting, Application,
and Wound Care

A STSG includes the epidermis and a variable amount of dermis. The donor site is
selected depending on the characteristics of the surgical defect, including colour,
texture, and thickness. Most often, the thigh is selected for STSG of genital lesions.
Firstly, when harvesting STSG, the thigh is cleaned and prepared using liquid par-
affin for lubrification [22]. Afterwards the STSG is harvested from the thigh with
an air-powered dermatome [17] (Fig. 10.2a). Graft thickness ranges from 0.008 to
0.018 inches. In case of smoking, vascular disease or diabetes, graft healing can be
compromised. Therefore, the use of grafts should be discouraged in severe vascu-
lar disease, uncontrolled diabetes or when the patient refuses to quit smoking.
After the graft is sutured (Fig. 10.5), a tie-over dressing is applied to provide gentle
pressure and compress the graft against the graft bed (Fig. 10.6a) [20, 22]. An
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Fig. 10.5 Appearance of a
STSG after application and
quilting

Fig. 10.6 (a) Tie-over dressing to compress the graft against the graft bed (b) Tie-over dressing
consisting of silicone gauze and multiple layers of paraffin gauze

adherent dressing consisting of silicone gauze and multiple layers of paraffin gauze
is applied to reduce sheer, which allows the patient to mobilize immediately after
surgery (Fig. 10.6b) [22, 23]. After application of the dressing, a catheter is
inserted.

The donor site on the thigh is infiltrated with 1% lidocaine and 1:200,000 adrena-
line, which optimizes haemostasis and then covered with a calcium alginate dress-
ing [22]. As there remains dermis, the donor site will heal spontaneously and in
many cases, no obvious scar will be visible in the long term (Fig. 10.7) [23].
However, an area of altered pigmentation can occur.
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Fig.10.7 (a) Appearance of STSG after removal of the tie-over dressing one-week post-operative.
(b) Appearance of STSG 3 months post-operative

Fig. 10.8 (a) Example of partial failure of STSG. This lesion will heal spontaneously by granula-
tion of tissue. (b) Example of subtotal failure of STSG, due to the avascular graft bed or infection
after a glansectomy

The catheter and dressing are left in place for 5—-10 days. Broad spectrum antibi-
otics are continued until the dressing is removed, as it is assumed that infection is
one of the major causes of graft failure (Fig. 10.8a, b) [22].

Glansectomy

A glansectomy is indicated for locally advanced disease, located distally at the glans
penis. Austoni et al. affirmed that the corpora cavernosa of the penis represent a
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well-defined anatomical structure distinct from the corpus spongiosum and the glans
[24]. Removal of the glans spongiosum from the cavernosal heads is a surgical treat-
ment option for T2 tumours and high grade T1 tumours [5]. Careful examination of
the penile lesion is required to certify that the lesion is confined to the glans only. In
case of doubt and when there is suspicion of more extensive invasion in the corpora
cavernosa, preoperative imaging is required. In this case magnetic resonance imag-
ing (MRI) of the penis in an erect state is performed [22]. Depending on the extent of
tumour invasion, glansectomy is performed over versus under Buck’s fascia. For
cases with suspicion of corporal tip involvement, dissection under Buck’s fascia is
preferable and a distal corporectomy can be considered [14]. In smaller tumours,
involving less than 50% of the glans: partial glansectomy and wide local excision are
appropriate. In this cases the glans can be primarily closed or larger lesions can be
covered by split-thickness skin grafts, full-thickness penile skin grafts or buccal
mucosa grafts (BMG) [14].

Surgical Technique
This technique is usually performed under general anaesthetic and penile block.
Broad spectrum antibiotics are administered preoperatively.

Surgical Technique Using Dissection over Buck'’s Fascia

In cases where tumour invasion is confined to the glans and not invading the corpo-
ral tips, dissection over Buck’s fascia is advised. This protects the components of
the dorsal neurovascular bundle. Additionally, a well vascularized bed, which opti-
mizes graft taking is preserved. A potential detriment is having limited oncological
safety margins.

First, a subcoronal skin incision is made (Fig. 10.9). Afterwards the plane
between the glans and Buck’s fascia is dissected. The dissection continues until
the entire glans is dissected of the corporal heads and only the urethra remains
intact. Bipolar diathermy is required for a meticulous haemostasis of this well
vascularized anatomical region due to the small side arteries of the dorsal artery
to the glans (Fig. 10.10). Finally, the urethra is transected below the tumour and

Fig. 10.9 Subcoronal skin
incision. In uncircumcised
men a circumcision is
performed
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Fig. 10.10 Dissection
over Buck’s fascia. A
thorough haemostasis is
achieved by bipolar
diathermy

Fig. 10.11 The dissection
continues until the entire
glans is dissected of the
corporal heads and only
the urethra remains intact.
Finally, the urethra is
transected and placed
within the corpora
cavernosa

Neocorona

Fig. 10.12 (a, b) The urethra is spatulated and fixed to the corpora. Afterwards the penile shaft
skin is sutured to the tunica albuginea of the underlying corporal bodies with 4.0 polyglactin

sutures, forming a neoglans
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splayed onto the cavernosal tips (Fig. 10.11). Suturing of the urethra to the cor-
pora is sufficient in case of a good lumen (Fig. 10.12a) [22]. The penile shaft skin
is sutured to the tunica albuginea of the underlying corporal bodies with 4.0 poly-
glactin sutures [7, 22]. Thereby a 2.5-3 cm gap is preserved, creating a neoglans
(Fig. 10.12b).

Afterwards a STSG is harvested from the thigh to cover the neoglans, analogous
to glans resurfacing technique. The STSG is fixed to the underlying Buck’s fascia
with quilting 5.0 monofilament sutures. The urethra is sutured to the graft with
polyglactin 5.0 sutures, thereby avoid full-thickness sutures through the urethra to
prevent fistula formation [22].

Post-operative dressing and management are identical to glans resurfacing.
Broad spectrum antibiotics are continued for 7 days, as infection of the wound
bed is an important cause of graft failure and neovascularization takes
5-7 days [22].

Surgical Technique Using Dissection under Buck’s Fascia

In case of high-risk tumours and suspicion of corporal tip involvement, dissection
under Buck’s fascia, resulting in wider oncological margins, is advised. As the
tunica albuginea is avascular, this technique contains the risk of having worse graft
takes compared to classic dissection.

First, a subcoronal skin incision is made. The plane between the glans and Buck’s
fascia is dissected longitudinally. After Buck’s fascia is dissected circumferentially,
the neurovascular bundle is dissected from the tunica albuginea and ligated
(Fig. 10.13). The dissection continues until Buck’s fascia is dissected of the corpo-
ral heads and only the urethra remains attached. Further surgical technique is

Fig. 10.13 Dissection
under Buck’s fascia with
identification of the
neurovascular bundle




148 L. Elst etal.

analogous to dissection over Buck’s fascia, except for the STSG which is placed
directly to the tunica albuginea. Post-operative dressing and management is identi-
cal to glans resurfacing.

Glansectomy offers good oncological and functional results. Most patients
maintain sexual penile functions, except for glans sensitivity reduction [25, 26].
However, a lack of good data on functional and sexual outcomes exists, and
these claims are based on our experience. Most common complications are par-
tial or complete graft loss, meatal stenosis, and infection. In a series of 145
patients, partial graft loss and total graft loss were 20% and 3.4%, respectively
[22]. Local recurrence rates are between 4%-9.3%, depending on tumour stage
[22, 27].

Distal Urethroplasty with Buccal Mucosa Graft (BMG): Harvesting,
Application and Wound Care

If a tumour involves the glans and the distal penile urethra, partial glansectomy
and distal urethrectomy can be performed. Surgical urethral excision is followed
by urethroplasty, which can be done in a one- or two-staged procedure. The
extent of urethral excision affects the reconstructive treatment options, which
include formation of an heterotopic neomeatus or construction of an orthotopic
neourethra with BMG [14]. Buccal mucosa grafts have emerged as an attractive
graft choice due to the tissue’s biologic characteristics. First, buccal mucosa is
accessible and easy to harvest. Second, the donor site is concealed and therefore
potential scar tissue is not visible. Third, buccal mucosa has a thick epithelium
and a thin, highly vascularized lamina propria, which enhances graft take
rates [28].

Buccal Mucosa Graft Harvesting and Wound Care of Donor Site

Mouth cleaning with an oral disinfectant can be started preoperative and continued
till 3 days post-operative [29]. The patient is placed in supine position and nasotra-
cheal intubation is preferred, with the throat packed with gauzes. The cheek is pre-
pared and cleaned. A retractor is placed into the mouth to stretch the buccal mucosa
[28]. Afterwards the desired graft size is measured and indicated with a pen. Care
should be taken to avoid Stensen’s duct, with a margin of 1.5 cm [30]. Stay sutures
are placed along the graft edges to stretch the buccal mucosa (Fig. 10.14). The buc-
cal donor site is infiltrated with lidocaine hydrochloride 1% with epinephrine
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Fig. 10.14 The buccal
mucosa graft is indicated
and stretched with stay
sutures. Hydrodissection is
achieved by means of
infiltration with Lidocaine
hydrochloride 1% and with
epinephrine 1:100,000 to
enhance haemostasis of the
donor site

1:100,000 to enhance haemostasis and to achieve hydrodissection (Fig. 10.14).
Afterwards the marked graft is dissected and removed, leaving the muscular fibres
intact [30]. The donor site is closed with a continuous suture and preferably without
tension. The graft is carefully defatted and prepared for reconstruction of the glans

cleft (Fig. 10.15).

Most common complications of buccal graft harvesting are bleeding of donor
site, swelling, numbness due to the stitches, and infection [30]. One day postopera-
tive, a liquid diet can be consumed, which can be augmented to a soft diet and then
a regular diet afterwards. All patients confirmed eating normally one month after

surgery [30].
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Fig. 10.15 The BMG is
carefully defatted and
prepared

Application of the Graft

This technique can be offered for pT1 or pT2 lesions with invasion in the urethra.
Wide excision of the ventral glans and distal urethra is performed to excise the
localized lesion and preserve a part of the native glans. The diseased urothelium
is excised ventrally and the glans cleft is deepened [31]. The graft is sewn into the
glans cleft with the mucosal part facing the lumen, this forms the neourethral plate
(Fig. 10.16) [28]. Afterwards, a tie-over dressing is applied to gently compress the
graft. During the first-time procedure, the glans is not closed to optimize graft
healing. In addition, the glans cleft is left open to enable oncological control and
to allow early diagnosis of tumour recurrence. During the second time, the glans
can be closed. However, in our experience most patients do not desire a second
operation, as the lesion is located ventrally and not visible most of the time
(Fig. 10.17).



10 Reconstructive Surgical Techniques in Penile Cancer 151

Fig. 10.16 The graft is
sewn into the glans cleft
with the mucosal part
facing the lumen

Fig. 10.17 Appearance of
a buccal mucosa inlay
without closure, one-year
post-operative

Partial Penectomy

In cases of extensive disease, with invasion into the corpora cavernosa (cT3) a par-
tial penectomy is advised. Care must be taken to leave a penile stump of sufficient
length, considering the patient’s genitourinary function including micturition and
sexual activity [14]. If a significant portion of the penis must be removed, a total
penectomy with perineal urethrostomy may be the preferred treatment to avoid the
urinary stream passing over the scrotum during voiding. The primary objective of a
partial penectomy is cancer control. The secondary objective is the ability to void in
the standing position and to preserve sexual function as much as possible [7].
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Surgical Technique

This technique is usually performed under general anaesthetic and local penile
block. Broad spectrum antibiotics are administered preoperatively. A circumferen-
tial incision is made in the penile skin proximal to the tumour. Although there is no
straight consensus on resection margins, there is a paradigm shift towards smaller
margins to improve functional and aesthetic results. Although, in the tumours ame-
nable to partial penectomy, broader margins should be considered as these are high
risk lesions in which local recurrence is predictive for disease specific survival [11,
32]. The dissection continues until Buck’s fascia is reached and the dorsal neurovas-
cular bundle is identified. Afterwards the dorsal neurovascular bundle is ligated [7].
After applying a tourniquet, the corpus cavernosum is transected, thereby preserv-
ing the corpus spongiosum. The urethra is dissected from the corpus spongiosum
and transected, thereby preserving a urethral stump of 1 to 1.5 cm [33]. The corpus
cavernosum is oversewn with 2.0 or 3.0 absorbable sutures [7, 33]. Afterwards the
urethral stump is spatulated dorsally and brought through the ventral penile skin.
The spatulated urethra is fixed to the penile shaft skin [4]. Finally, the penile shaft
skin is sutured using 3.0 or 4.0 absorbable sutures. During this technique, the tour-
niquet can intermittently be released to identify bleeding vessels and perform a
good haemostasis.

This technique provides less attractive aesthetic results because of the appear-
ance of the ventrally located urethra, causing psychological morbidity. Moreover,
most common complication is meatal stenosis. Several alternative techniques have
been described.

A first example is the formation of a neoglans. The distal end of the corpus cav-
ernosum can be used to create a neoglans as described in the glansectomy surgical
technique. In this case, a STSG from the thigh is harvested to cover the distal cor-
poral tips. This technique provides better cosmetical results and is indicated in men
who have sufficient remaining penile length after partial penectomy to construct a
neoglans.

Another variation is a partial penectomy with urethral centralization which
allows a more centralized urethral meatus. This technique is called urethral central-
ization after partial penectomy (UCAPP), first described by Kranz. et al. [34].
UCAPP aims to reduce the psychological morbidity and to optimize the aesthetic
appearance [4, 7]. Here the urethra is dissected from the tunica albuginea. Afterwards
a small incision is made in the ventral septum pectiniform, which splits both cor-
pora cavernosa [34]. The urethra is mobilized and sutured at a 12 o’ clock position
directly to the tunica albuginea of the corpora cavernosa. The exposed corpora cav-
ernosa are covered by the outer fascia of the corpus spongiosum.

The tunica albuginea of each corpora cavernosa is sutured together at the 6 o’
clock position, which allows the formation of a urethrostomy at the distal end of the
corpora [4, 7]. Both corpora surround the entire urethra which provides a good hae-
mostasis. The penile shaft skin is sutured to the tunica albuginea of both corpora,
thereby leaving the distal corporal heads exposed. Afterwards a neoglans is created,
using a STSG as described before.
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Post-operative a dressing is sutured to the neoglans, and a catheter is placed.
These are removed 7-10 days post-operative [4, 34]. Broad spectrum antibiotics are
continued for 5 days [34]. There is a lack of data, specified on local recurrence after
partial penectomy. Horenblas et al. described a. local recurrence rate of 8% for the
whole amputation group (partial + total penectomy) [35]. Furthermore, recurrence
rate is depending on tumour stage with local recurrence rates of 18 to 20% in T2 and
T3 tumours [6].

Total Penectomy + Perineal Urethrostomy

A total penectomy is indicated for locally advanced disease (pT4), when negative
surgical margins cannot be achieved through a partial penectomy or when the
remaining penile stump is insufficient to obtain a good genitourinary function [33].
After the excision of the penis, a perineal urethrostomy is created, which requires
men sitting down to void [4]. In second time, a phallic reconstruction can be consid-
ered. Many advanced penile cancers present with a secondary infection, therefore
broad-spectrum antibiotics are administered preoperatively.

Surgical Technique

This technique is performed under general anaesthetic. Broad spectrum antibiotics
are administered preoperatively. The patient is placed in lithotomy position and a
rhombic incision is marked around the penis. Dissection through the skin is per-
formed and the penis is mobilized proximally. Afterwards the suspensory ligament
is divided, and dissection continues until the neurovascular bundle is reached and
ligated.

An inverted Y-incision is made in the perineum, which will form the urinary
outlet. The bulb penis is dissected with preservation of the urethra proximal.
Afterwards the proximal crura cavernosa are dissected of the pubic bone. The ure-
thra is transected, brought through the inverted Y-incision, and sutured to the
perineum. Care must be taken that the urethra is fixed to the perineum without
angulation and with wide ventral spatulation [14].

Post-operative a catheter is placed into the neomeatus and the urethrostomy is
covered in a paraffin dressing. The urethral catheter can be removed 5-7 days post-
operative. Stenosis of the perineal urethrostomy is a possible and may require future
revision surgery [4, 36].

Penile Reconstruction and Phalloplasty

Penile reconstruction or phalloplasty is typically reserved for situations when all
other options for reconstruction have failed or are inappropriate. Commonly, this
situation arises following total penectomy or where the functional penile length is
inadequate for the man to void while standing or to have sexual intercourse.
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Phalloplasty was first pioneered by N Bogoraz in 1936 using a tube pedicled
abdominal graft and transplanted cartilage as a phallic stiffener [37]. The first
patient had suffered traumatic penile amputation but a subsequent case series of 16
men including several men post-penectomy for penile cancer was published 1939.
Penile reconstruction is complex and requires an understanding of the relevant anat-
omy and surgical techniques including microsurgical skills. Men should be referred
to a tertiary centre with the necessary expertise but even then, experience can be
limited. Only one out of 316 men in a large study reporting the outcomes of phal-
loplasty had penile cancer [38]. The aim of the following section is to briefly sum-
marise the technical concepts and surgical considerations for phalloplasty in this
challenging cohort.

Goals of Surgery

Phalloplasty aims to construct a neophallus following penectomy using a local or
distant tissue flap. Distant flaps are transferred as a free flap using microsurgical
techniques or as a pedicled flap while maintaining its own blood supply. Currently,
the most common flap used is the radial artery forearm free (RFF) flap. Other alter-
natives include the anterolateral thigh (ALT) flap, musculocutaneous latissimus
dorsi (MLD) flap and suprapubic flap [39].

The ideal neophallus should be aesthetically pleasing and sensate (to both erog-
enous and tactile stimulus) while allowing voiding when standing and sexual inter-
course. The ideal technique should achieve these goals in a single operation with
minimal donor site morbidity. Disappointingly, no current technique satisfies all the
above requirements [39].

Surgical Technique

Penile reconstruction is generally performed over 2-3 stages depending on centre.
The first stage involves neophallus creation with integrated urethra followed by
microvascular transfer to the recipient site. A glans is then fashioned at the same
time or at a later stage (glansplasty). An inflatable penile prosthesis can be inserted
after an interval of at least 3 months.

Two surgical teams are usually required for phalloplasty—one team raises the
flap while the other prepares the recipient site. The RFF flap is supplied by the radial
artery while venous outflow is via the cephalic and basilic veins [40]. The radial
artery is anastomosed to the inferior epigastric artery via a groin incision while the
veins are anastomosed to branches of the ipsilateral saphenous vein. A “tube within
a tube” urethra is integrated in the flap design and an anastomotic urethroplasty to
the native urethra is typically performed with a covering suprapubic catheter and
urethral stent. Tactile and erogenous sensation in almost 90% of patients is achieved
by neurorrhaphy between the lateral antebrachial cutaneous nerves of the forearm
with the dorsal penile nerves [40].

Alternatively, an ALT flap may be preferred for a more hidden donor site. The
flap is supplied by perforators originating from the lateral circumflex femoral artery
with sensation from the lateral femoral cutaneous nerve [41]. The MLD flap tends
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Fig.10.18 Single
cylinder device prepared
with Dacron cap in place

to be insensate and is supplied by the thoracodorsal neurovascular bundle. Another
advantage of the MLD flap is that the urethra is not integrated into the flap design
and therefore may have a poorer blood supply.

Inserting an erectile device is challenging given the lack or loss of typical ana-
tomical landmarks. A rear tip extender or malleable penile prosthesis can be placed
in the crus of the penis (if preserved) at the time of phalloplasty to help identify the
structures during subsequent penile prosthesis insertion. A penoscrotal incision is
typically used and dilatation of the cylinder space within the neophallus is per-
formed to size 18 Hegar [42]. The device is prepared as routine, but a polyethylene
terephthalate (Dacron) cap is sutured to the cylinder tip to prevent migration within
the neophallus (Fig. 10.18). The device is kept partially inflated for a week to allow
a capsule to form.

Specific Considerations Following Penectomy

Penile reconstruction in men following partial or total penectomy can be compli-
cated by scarring from previous surgery and the potential loss of structures that
would normally be present at the recipient site. Thorough and precise surgical plan-
ning is therefore required when considering penile reconstruction in this population.
Ideally, the urologist who performed the penectomy should be consulted or their
operation report reviewed. This is not always possible, and it is essential that the
reconstructive urologist has the experience to manage unexpected intra-operative
findings.

Anastomotic variations may be required when structures like the long saphenous
vein and dorsal penile nerves are sacrificed in the primary surgery. Alternative
venous anastomoses can be performed to the femoral vein, the venae comitantes of
the inferior epigastric artery or the dorsal penile vein, if present. Similarly, neuror-
rhaphy to the ilio-inguinal nerves or genital branch of the genitofemoral nerve may
be required instead.

When present, a perineal urethrostomy will need to be reversed and re-routed to
the orthotopic position while maximising native urethral length. Our experience
suggests that it is rare for a man to decline reversal of his perineal urethrostomy
although this would minimise the risk of future urethral complications.
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Surgical and Functional Outcomes

There are little published data on phalloplasty following surgical treatment for
penile cancer given the rarity of the condition and complexity of reconstruction.
Expertise in phalloplasty has been adapted from the field of transmasculine gender
affirmation surgery. Only one cross-sectional retrospective study reported the out-
comes of penile reconstruction following penile cancer (n = 15) in addition to a
handful of case reports [40].

Functional and cosmetic outcomes following RFF phalloplasty were excellent
after a median (range) follow-up of 20 (1-68) months. All were satisfied with the
cosmesis and size of the neophallus (Figs. 10.19 and 10.20) and 90% of men
reported sensation. Five out of seven men with a penile prosthesis could engage in

Fig.10.19 The
neophallus deflated

Fig.10.20 The
neophallus inflated
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sexual intercourse. Urethral complications (strictures and fistulae) were the most
common complication occurring in 47% of men. One man required explant of his
penile prosthesis due to infection (14%).

Conclusion

Nowadays, a paradigm shift towards less-invasive organ-sparing surgery in the
treatment of localized penile cancer has occurred. Organ-sparing reconstructive
techniques improve functional and aesthetic outcomes and consequently minimize
psychological and physical morbidity of penile cancer surgery. The extent of
tumour invasion will determine between OSS and radical excision treatments. Next
to this, a careful patient selection is important, with respect to preoperative patho-
logical risk factors, patient’s expectations, and their willingness to maintain strict
follow-up.

Key Points

» The surgical treatment of penile cancer has shifted to less-invasive organ-
sparing surgery with a reduction in resection margins.

e The aim of organ-sparing reconstructive techniques is to improve func-
tional and aesthetic outcomes and to minimize psychological and physical
morbidity.

e A careful patient selection, with respect to preoperative clinical staging
and patient’s characteristics, is crucial in organ-sparing treatment.

» Patients must be compliant to strict surveillance protocols, because of the
higher risk of local recurrence after organ-sparing surgery.

Revision Questions
Multiple Choice Questions

1. A 40 years old patient presents with a red superficial lesion confined to the pre-
puce. What is the best treatment in this young patient?
A. Partial glansectomy
B. Wide local excision
C. Total glansectomy with STSG
D. Circumcision
2. Inbuccal mucosa graft harvesting, care should be taken to avoid which structure:
A. Wharton’s duct
B. Sublingual duct
C. Stensen’s duct
D. Facial nerve
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3. A 55 year old patient underwent 4 years ago a glansectomy because of a pT2
penile SCC. The first 2 years after surgery and in the third and fourth year, he had
3-monthly and 6-monthly examinations, respectively, without recurrence of
tumour lesions. Currently, he represents with a fixed nodule on the dorsal side of
the penis perimeatal. However, the clinical examination is not clear and cannot
differentiate between a tumour recurrence inside the corpora or scar tissue after
primary surgery. Which examination can you use?

A. Penile ultrasound
B. MRI in erect state
C. PET-CT

D. RX

Viva Cases

Case 1
A Male patient, 71 years old presents to you in clinic.

Medical history:

He presents with a 1-year difficulty with retracting the prepuce over the glans
penis (phimosis). The patient has noticed since more than 2 months a fixed palpable
red lesion on the glans penis. He has no other complaints with normal Miction and
no other lesions on his body.

Past Medical History:

e 2018: intermittent claudication left leg
e 2020: triple coronary artery bypass grafting
 chronic obstructive pulmonary disease

Current Medications:

e Acidum acetylsalicylicum 80 mg
e Atorvastatin 80 mg
e Omeprazole 40 mg

Social History:

* Smoking History of 50 pack years
e Alcohol: 4 units/week
¢ No medical history of sexually transmitted infections.

Clinical examination:

e Phimosis

e Red lesion on glans penis, dorsal of the meatus. This lesion is fixed and has an
ulcerated aspect.

e Lymph nodes: not palpable
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A subsequent excision biopsy was done and showed an invasive lesion in the cor-
pus spongiosum, without invasion into the corpus cavernosum: pathological
staging pT2.

A. Which surgical treatment should you advice?

Case 2
A 64-year-old male patient presents to you.

The patient presents with a big nodule on the glans. Now for 2 months he has
noted sometimes blood on the lesion and besides he mentions that the lesion is
painful.

Miction is more difficult compared to last year. He suffers frequency, intermit-
tency, and spraying. He has no other lesions on his body.

Past Medical History:

e Previous appendectomy
Current Medications:
e Nil
Social History
* Cigarettes: Nil
e Alcohol: 2 units/week
¢ No medical history of sexually transmitted infections.
Clinical examination:
e There is a big nodule ventrally on the glans penis, with a fixed and firm aspect
and palpable in the distal urethra
 Clinical no lesions palpable in the corpora cavernosa.
* Lymph nodes: not palpable.
The patient subsequently underwent a total glansectomy, although postoperative the
pathological report describes positive section margins. Bilateral dynamic sentinel

node biopsy was negative.

A. Which treatment should you advice regarding this medical history and in case of
positive sections margins after total glansectomy?
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Answers

Multiple Choice Questions

1. D. Circumcision offers a good and effective treatment option for lesions which
are confined to the prepuce.

2. C. Stensen’s duct, which is the major salivary duct of the parotid gland is an
important anatomical consideration when conducting harvesting.

3. B. An MRI in an erect state can differentiate about invasion into the corpora.

Viva Cases
Case 1

A. A glansectomy is the best organ-sparing treatment in which you can maintain
penile function as much as oncologically possible. In this case a glansectomy
with STSG should be avoided. A STSG in a patient with vascular disease has a
significantly bigger chance to fail or infect.

When you do not have any suspicion for corporal tip involvement, dissection
over Buck’s fascia is preferable to protect the dorsal neurovascular bundle. M.

Make sure you discuss with the patient his preferences and expectances in
advance. A partial penectomy should also be an appropriate treatment, however
more debilitating.

Case 2

A. A partial penectomy might have been a better option. When clinically question-
able, a biopsy might have been done before surgery. In this case, tumour was invad-
ing the corpora cavernosa so a partial penectomy must be considered. After partial
penectomy, pathological staging was pT3NO with negative section margins.

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards” app to access questions using » https://
sn.pub/1r70m8. To use the app, please follow the instructions in chapter 1.
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Late Effects of Penile Cancer 1 1

Clare Akers, Stanley Tang, Oliver Brunckhorst,
and Matthew Rewhorn

Learning Objectives
After reading this chapter you will be able to:

* Describe common urinary and sexual changes that can occur following
previous management for penile cancer

» Explain the sequela and classification of lymphoedema following penile
cancer treatment

* Discuss conservative and surgical management options for patients with
late effects of penile cancer

» Recognise the physical and psychosocial implications for patients experi-
encing these changes after diagnosis.

Introduction

Conventional cancer therapies, including radiotherapy and inguinal lymphadenec-
tomy, have made significant improvements in the treatment outcomes and prognosis
of penile cancer patients. Nevertheless, despite various advances in techniques to
improve outcomes and decrease morbidity, these interventions can leave patients
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with significant life changing complications, that can have major functional, psy-
chological, and cosmetic side effects. These side effects not only burden patients
and affect their quality of life (QoL) but also that of their partner [1, 2]. Long term
side effects include changes to urinary and sexual function as well as genital and
lower limb lymphoedema. Often these side effects are underdiagnosed and under-
treated adding to patient frustration with chronic disease.

Urinary Changes

Following surgery most men remain continent as both bladder neck and sphincter
remain competent. The external length of the penis will have changed however.
People who have undergone glansectomy or partial penectomy should still be able
to stand to micturate but may have problems including spraying of urine or poor
flow if they develop stenosis at their neourethra (Fig. 11.1). Patients who have
undergone a more radical procedure such as total penectomy and formation of a
perineal urethrostomy should be consented for their need to sit to urinate. During
follow up of such patients if they describe voiding difficulty, examination, which

Fig. 11.1 (a, b) Meatal Stenosis with Lichen Sclerosus and Penile Carcinoma in Situ (¢, d)
Meatal Stenosis After Glans Resurfacing
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may include cystoscopy, should be performed to look for urethral strictures or ste-
nosis of the urethra.

Some patients following treatment desire reconstructive surgery for voiding and
sexual function and these reconstructive surgeries including phalloplasty have been
described earlier in the book.

Sexual Changes

Maintaining adequate sexual function is an important consideration for patients
undergoing surgical intervention for penile cancer [3]. Operative intervention for
penile cancer will invariably have a negative effect on sexual function. This is most
commonly due to physiological and psychological factors. Studies comparing sex-
ual function pre- and post-operatively using questionnaires such as the International
Index of Erectile Dysfunction (IIEF) show a reduction in overall satisfaction,
although this is dependent on the procedure, with more radical procedures leading
to lower sexual satisfaction [4]. Wide local excision or more recently, glans resur-
facing, have encouraging satisfaction rates [5].

Psychosexual issues frequently contribute to overall sexual dissatisfaction after
penile cancer treatment. Glansectomy and partial penectomy penile cosmesis,
which can alter patient perception of self and body image [6]. Pre-operative expec-
tation management is important in that respect. Reduction in penis size has been
reported as a barrier to sexual satisfaction post-operatively, with a median penile
length in some studies quoted as 4 cm in flaccid state [7].

There is a risk of reduced sexual sensation after glansectomy or partial penec-
tomy. Despite this, over half of patients can achieve erection sufficient for inter-
course [7]. Factors increasing the likelihood of erectile dysfunction include
increasing age, shorter penile shaft length and clinically positive lymph nodes [3].

Lymphoedema

The lymphatic drainage from the penis and scrotum is primarily to the inguinal
lymph nodes, in turn draining into the pelvic lymph nodes. Disruption to these chan-
nels by either surgical intervention or radiotherapy treatment can lead to lymphoe-
dema within the tissue.

Lymphoedema describes a progressive pathologic condition of the lymphatic
system in which there is interstitial accumulation of protein-rich fluid and subse-
quent inflammation, adipose tissue hypertrophy, and fibrosis [8]. Under normal cir-
cumstances the efflux from capillaries that accumulates in the interstitium is
reabsorbed primarily by venous capillaries (90%) whilst the remainder is trans-
ported via the lymphatics as lymph. Disruption of this normal lymphatic system
reduces the capacity of re-absorption and fluid accumulates leading to the character-
istic swelling of lymphoedema [8]. Moreover, lymphatics normally assist in the
transport of degraded interstitial proteins to allow them to be reabsorbed into the
circulation, but absence of lymphatics leads to higher interstitial protein
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concentration, increasing colloid osmotic pressure further driving fluid into the
interstitial space [9]. Recurrent cellulitis can further contribute to loss of elasticity,
hyperplasia of collagenous connective tissue and ultimately fibrosis which com-
pounds tissue dysfunction [10]. The clinical manifestation of this results in skin
disorders including hyperkeratosis, dermal thickening, hyperpigmentation,
increased skin folds, warty overgrowths, and rarely malignant transformation.

The classification of lymphoedema can either be primary or secondary [11].
Primary lymphoedema is either congenital or intrinsic dysfunction of lymphatics and
may be caused by the obstruction, malformation, or underdevelopment (hypoplasia)
of various lymphatic vessels [12]. Secondary lymphoedema however, which occurs
after the diagnosis of advanced penile cancer or post-treatment in penile cancer,
occurs due to destruction of lymphatics due to the disease or iatrogenic process.

Diagnosis of genital lymphoedema is made through the patient’s history and
clinical examination findings. Genital lymphoedema (Fig. 11.2) is an uncommon
and disabling disease that manifests as enlargement of the genital region due to
impaired lymphatic drainage through inguinal lymph nodes [13]. The penis drains
in a systematic fashion to the inguinal lymph nodes then to the pelvic lymph nodes
and surgery or radiotherapy leads to lymphatic destruction and retention of lymph
fluid within the subcutaneous tissue of the genitals and lower limb. This can cause
chronic irritation, prevent adequate hygiene measures being performed and impair
mobility and ambulation. Moreover, severe forms can lead to penile burying and
voiding dysfunction with subsequent secondary infection or prevent sexual inter-
course [14, 15]. A severe form of lymphoedema, lymphangitis circumscripta leads
to persistent serous discharge and can be debilitating for patients. Repeated celluli-
tis and lymphangiosarcoma are potential life-threatening sequelae for patients.

The best way to treat side effects is to minimise the morbidity in the first place and
has involved development of surgical techniques to minimise lymphatic and nodal
disturbance in the first place. Modified inguinal lymph node dissection has been

Fig. 11.2 Penile lymphoedema with lymphangioma circumscriptum (arrow) (Images courtesy of
Mr. Hussain Alnajjar, UCLH)
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largely superseded by dynamic sentinel node biopsy. Positive histology, however,
still necessitates the need for completion radical inguinal lymph node dissection.
This morbid procedure has risks including infection, bleeding, skin, necrosis, deep
vein thrombosis, pulmonary emboli and lymphoedema. Morbidity of conventional
inguinal lymphadenectomy has been reported to be as high as 30-50% [16, 17].

Most units in the UK have dedicated lymphoedema nurse specialists that will
institute Decongestive Lymphatic Therapy (DLT). These treatment strategies
include skin care to reduce infection, exercise to assist lymphatic drainage and
reduce adipose tissue, and compression techniques to reduce swelling. Compression
hosiery or bandaging can be used in combination with specialised massage called
manual lymphatic drainage. If the lymphoedema is severe and not responding to
these conservative approaches, then there are more aggressive lines of treatment
including liposuction and surgery. Many surgical options have been described in
treating lymphoedema including scrotal flaps, skin grafting, tissue debulking or
lymphatic restoration.

Surgical treatments should be confined to centres of expertise. Surgical debulk-
ing of lymphoedematous tissue of the scrotum whilst maintaining the lateral scrotal
flaps allows the testicles to be buried whilst preventing the issue of re-occurrence
(Fig. 11.3). The penis can be brought out through a separate incision and grafted [ 18].

Fig. 11.3 Batman Technique for genital lymphoedema (Images courtesy of Mr. Hussain
Alnajjar, UCLH)
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Psychosocial Wellbeing in Penile Cancer

There remains a strong focus on the physical sequalae of penile cancer disease,
however it is important to also consider the psychosocial wellbeing of patients.
Considering the substantial sexual and urinary effects experienced, combined with
the role of the penis in men’s self-image, it is not surprising to find significant psy-
chosocial late effects in penile cancer.

Defining Psychosocial Wellbeing

Wellbeing is an often broad and poorly defined concept within cancer care. It is
however acknowledged to be a multi-dimensional concept with several interacting
elements [19]. Mental and social wellbeing are two of these important aspects, pos-
sessing a close relationship with the physical health of individuals (Fig. 11.4).
Whilst exact components of mental wellbeing are again poorly defined, several ele-
ments are found to be repeatedly significant across men’s cancer care [20].
Traditionally, many immediately jump to think about mental health disorders such
as depression and anxiety when the term is used, and these certainly do have a large
role when considering mental wellbeing. However, within cancer care, it is also
important to consider other constructs, including the altered perceptions of body
image and individual masculinity, self-esteem, and fear of cancer recurrence,

Masculinity Self-Esteem

Body Image Fear of Recurrence
Mental Wellbeing

Depression Anxiety

Wellbeing in Penile
Cancer

©

Partner Relationship Sexual Function

Urinary Function

Hobbies
Social Wellbeing Physical Wellbeing Lymphoedema

Work
fii D
Everyday Activities 1\_/*

Family and Friends Fatigue

Pain

Survival

Fig. 11.4 Components of wellbeing in penile cancer
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previously labelled as one of the most common unmet needs in cancer [21].
Similarly, considering different components of social wellbeing allows for a broader
evaluation of patients. Once again, social wellbeing remains a poorly defined con-
cept, however, important elements to consider include an individual’s ability to
form meaningful relationships and interactions with others such as partners or sig-
nificant others, family, friends, work colleagues and the wider society [22].
Additionally, social wellbeing also encompasses the individual’s social ability to
carry out activities of daily living such as work and hobbies [22, 23].

Psychosocial Impact of Penile Cancer

Due to the relatively rare nature of penile cancer, there is still limited evidence dem-
onstrating the true psychosocial impact of disease on patients. However, the evi-
dence that exists demonstrates the potential severity of symptoms experienced, with
some studies estimating over half of individuals experience some psychiatric symp-
toms with high depressive and anxiety symptoms experienced [24]. This is true
particularly after operative treatment with significant anxiety symptoms seen in
nearly a third of patients in one study, and a requirement for inpatient psychosocial
care in over two thirds of patients [25-28]. When considering other aspects of men-
tal wellbeing, qualitative studies have consistently highlighted the profound impact
on masculinity, body image and self-esteem, particularly with more radical surgical
treatment options [29-32]. Similarly, fear of cancer recurrence also appears to be a
prominent issue for some [29]. These findings are unsurprising considering the
penis is an important aspect of men’s body image, manhood and sense of identity
for many. Similarly, previous research also highlights how relationships are affected
post operatively, with the linking factor between many of the issues encountered
being subsequent alterations in sexual functioning [31]. This highlights the inter-
linking nature of many elements across individuals’ wellbeing. This is demonstrated
through the close association seen between anxiety and depressive symptoms and
sexual function after partial penectomy [33]. This close relationship between mental
wellbeing and functional and mortality outcomes is also consistently seen amongst
other urological malignancies, particularly in male cancers [34]. It is therefore
important to consider all elements together during follow up care to ensure better
survivorship outcomes for patients.

Improving Psychosocial Outcomes in Penile Cancer

There is unfortunately limited evaluation of penile cancer specific interventions
available within the literature. However, general and urological cancer evidence
highlights the importance of increased healthcare professionals’ awareness of prob-
lems that can exist as an important step in ensuring issues are identified, and that
appropriate support services are available within existing care pathways [35].
Similarly, patient education on the impact of their condition can have on their
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mental wellbeing allows patients to remain vigilant, realise what they may experi-
ence is not unusual, and can make them more comfortable sharing their experiences
with healthcare professionals or with family [35].

It is important that identification of issues occurs during the patient pathway.
This can be done informally, or through a more structure approach using patient
reported outcome measures (PROMs) or validated psychometric tools (Table 11.1).
This allows for early referral to appropriate multidisciplinary support to optimize
psychosocial wellbeing outcomes [25]. Whilst it is often outside of the scope of
treating clinicians to initiate and undertake complex psychosocial interventions
and treatments such as patient education programmes, peer support groups, cou-
ples therapy, psychotherapy, or pharmacological psychiatric treatment, it is impor-
tant to ensure that this expertise is available, with clear referral pathways within the
multidisciplinary team. This ensures that true holistic survivorship care can be
undertaken to optimise both physical and psychosocial outcomes in penile can-
cer care.

Key Points

* Secondary lymphoedema is a common manifestation following penile can-
cer treatment

* Sexual function is frequently impaired following radical surgery

* Surgical techniques have been modified to reduce the risk of lymphoedema

* Considering the psychosocial wellbeing post treatment of penile cancer
patients is important for improving survivorship care

» Early recognition and management of all issues discussed are key

Table 11.1 Examples of psychometric tools to evaluate mental wellbeing

N. of

Psychometric tool Items | Properties assessed
Depressive Symptoms
Center for Epidemiologic 20 Depressed affect, anhedonia, somatic activity, and
Studies Depression Scale interpersonal challenges
(CES-D)
Hospital Anxiety and 7 Focused on cognitive symptoms of depression rather
Depression Scale — than somatic symptoms that might reflect the
Depression Subscale physical condition.
(HADS-D)
Patient Health Questionnaire — | 9 Based on criteria for major depressive disorder from
9 (PHQ-9) DSM including low mood, anhedonia, sleep

disturbance, somatic symptoms and suicidal ideation
Anxiety Symptoms
Generalised Anxiety 7 Based on criteria for GAD from DSM including
Disorder-7 (GAD-7) worrying, feeling anxious, restless and irritable
Hospital Anxiety and 7 Focused on cognitive symptoms of GAD rather than
Depression Scale — Anxiety purely physical symptoms which may reflect
Subscale (HADS-A) condition.
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Table 11.1 (continued)

N. of

Psychometric tool Items | Properties assessed

State-Trait Anxiety Inventory |40 Evaluates state anxiety (current state of anxiety right

(STAD now) and trait anxiety (stable aspects of anxiety
proneness including calmness, confidence, and
security)

Masculinity

Conformity to Masculine 22 Winning, emotional control, risk-taking, violence,

Norms dominance, self- reliance, primacy of work, power

Inventory—Abbreviated over women, pursuit of status

Male Role Norms 7 Measuring extent to which men feel they can

Inventory—Revised display emotion

Masculinity in Chronic 28 Strength, sexual importance, family responsibility,

Disease Inventory emotional self-reliance, optimistic capacity, action
approach

Body Image

Body Image Scale (BIS) 10 Self-consciousness, physical attractiveness,
satisfaction with appearance, difficulty seeing
self-naked, wholeness of body, dissatisfaction with
scars

Concerns About Body Image |3 Loss of muscle, negative feelings about boy look,
feelings body is getting soft/flabby

Fear of Cancer Recurrence

Fear of Cancer Recurrence 7 7 Measures frequency and severity of fear of

(FCR7) developing cancer again along with impact on daily
activities/functioning

Cancer Worry Scale (CWS) 8 Evaluates concerns about developing cancer again
and impact of these on daily functioning

Fear of Cancer Recurrence 9 Assesses the presence and severity of intrusive

Inventory- Short Form thoughts associated with FCR

(FCRI-SF)

Self-Esteem

Rosenberg Self-Esteem Scale | 10 Positive and negative statements related to own

feelings of self-esteem

Index: DSM Diagnostic and Statistical Manual of Mental Disorders, GAD Generalised Anxiety

Disorder, FCR Fear of Cancer Recurrence

Revision Questions

Multiple Choice Questions

1. A 55-year-old male presents with a penile cancer affecting his glans penis. The
lymphatics that primarily drain this area are the

monNw>

Para-aortic lymph nodes
Superficial inguinal lymph nodes
External Iliac Lymph nodes
Deep inguinal Lymph nodes
Para-Caval lymph nodes
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2.

After bilateral groin node dissection, a patient presents with genital lymphoe-
dema and scarring that does not resolve with elevation, his lymphoedema can be
classified as:

Primary

Secondary

Stage 2

Stage 3

. BothB & D

moUOw>

. The most appropriate treatment of a patient with Stage 2, asymptomatic genital

lymphoedema would be:
Decongestive lymphatic therapy
. Lymph node transfer
Scrotoplasty

Lymphaticovenous anastomosis
Liposuction

™ >

m oA

Viva Cases

Case 1

A 65-year-old gentleman presents with a mass affecting his glans penis and under-
goes a glansectomy and bilateral sentinel node biopsy. Pathology confirms a G3 T2
SCC of the penis and both sentinel nodes contain evidence of metastases.

oaw>

What procedure does he require next?
What are the anatomical boundaries of the femoral triangle?
What are the potential complications of radical inguinal node dissection?
Are there any techniques to reduce the morbidity associated radical lymph node
dissection?
The patient returns after his treatment and has extensive penile and scrotal
lymphoedema.
How do you manage this complication?

Answers

Multiple Choice Questions

1.

2.

3.

D. Lymphatics from the penile skin pass to the superficial inguinal nodes whereas
the glans penis drains into the deep inguinal lymph nodes.

E. Lymphoedema post penile cancer treatment is secondary and the staging clas-
sification is described in the text. As it does not resolve with elevation it is
stage 3.

A. Decongestive lymphatic therapy includes exercise, compression bandages,
diet, elevation and infection prevention
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Viva Cases
Case 1

A.
B.

Bilateral Radical Inguinal Node Dissection
Superiorly — Inguinal ligament

Lateral — Medial border of Sartorius

Medial — Lateral border of adductor longus

Floor — Pectineus muscle/iliopsoas
Morbidity can be as high as 50%. Complications include, infection, bleeding,
flap necrosis, temporary lymphocele, prolonged lymph drainage and potentially
permanent lymphoedema of the genitals and lower limb.
Surgical techniques have been adapted and include preservation of the saphe-
nous vein, preservation of the campers and scarpas fascia and more recently the
use video endoscopic inguinal lymphadenectomy has shown to be an oncologi-
cally safe procedure with lower morbidity, although trials are ongoing.
Conservative measures include the use of supportive underwear, exercise and
avoidance of trauma to the affected area. Most trusts have a dedicated lymphoe-
dema nurse specialist or team that can treat the patient with Decongestive
Lymphatic Therapy (DLT). These treatment strategies include skin care to
reduce infection, exercise to assist lymphatic drainage and reduce adipose tis-
sue, and massage and compression techniques to reduce swelling. If the lymph-
oedema is severe and not responding to these conservative approaches then
surgical options include scrotectomy with scrotoplasty and penile unburying,
scrotal flaps, skin grafting, tissue debulking or lymphatic restoration at special-
ist centres.

Test your learning and check your understanding of this book’s contents: use
the “Springer Nature Flashcards” app to access questions using » https://
sn.pub/1r70m8. To use the app, please follow the instructions in chapter 1.
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