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Abstract

Purpose of Review Proximal hypospadias management involves complex surgical interventions that can lead to the need for
long-term specialized care. This review aims to explore the urinary, sexual, and psychosocial outcomes in patients with proximal
hypospadias.

Recent Findings Patients undergoing surgical correction of proximal hypospadias have generally acceptable urinary flow rates
but can still suffer from increased rates of urinary tract infections, voiding difficulties, and leakage as compared to controls.
Sexual outcomes of surgical repair closely mimic those of controls. However, a significant proportion of patients report dissat-
isfaction with their penile appearance after cosmetic surgery. While patients may report hesitancy in approaching sexual or
emotional relationships, overall psychosocial outcomes were close to those reports in controls.

Summary While still generally very successful, proximal hypospadias surgery has been shown to have more complications in
these areas than other milder forms of hypospadias and thus care must be taken to ensure patients are being treated with a holistic

mindset throughout their journey.

Keywords Proximal hypospadias - Long-term outcomes

Introduction

Hypospadias is a relatively common congenital abnormality,
with an incidence of 1 in 300 male live births. However,
proximal hypospadias is uncommon but has a more complex
variation with the meatus presenting in the penoscrotal or
perineal positions [1]. This often leads to the need for staged
and more complex surgical interventions and specialized care.
Surgical techniques for hypospadias have significantly
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evolved over time, from primarily focusing on urinary out-
comes to now also focusing on cosmetic results [2].
Multi-stage procedures were initially used to straighten penile
curvature and create skin grafts as needed, but this evolved into a
single-stage operation with the advent of Snodgrass’s tubularized
incised plate (TIP) technique for distal hypospadias [3]. However,
proximal hypospadias repair presents more challenges and there
exists a lack of standardization for surgical corrective procedures.
Two-stage approaches are still commonly used involving
correcting the chordee and creating a tubularized neo-urethra at
the 2nd stage [4]. Proximal hypospadias repairs are also associated
with higher risk of reoperations [5]. Immediate goals of repair
include straightening the penis and ensuing general functional uri-
nary capabilities, but surgical outcomes have been shown to have
significant impacts on psychosocial and sexual outcomes of pa-
tients and thus have the potential to have lasting effects [6¢].

Methods

A literature search was first conducted for proximal hypospa-
dias surgical outcomes published from 2015 to 2020. One
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hundred and seventy-two articles were retrieved and started
the screening process. Seven duplicates were removed, and
165 studies moved on to the title and abstract screening.
Finally, 18 full text studies were included for this review as
seen in Fig. 1. Authors participated in all screening steps, and
any inclusion or exclusion disputes were mediated as needed.
Surgical outcomes were then classified into three categories
— urinary, sexual, and psychosocial. The cohort of studies
included was reviewed for relevant trends and findings in each
outcome type and is reported accordingly below.

Urinary Outcomes

Functional outcomes of patients with hypospadias have pre-
dominantly been measured through uroflowmetry and
postvoid residual volumes [6°]. Through a questionnaire,
Ortqvist et al. found 167 hypospadias patients (mean follow-
up 29 years) presenting with more voiding dysfunctions
symptoms and a lower maximum urinary flow rate than con-
trols [7]. Voiding dysfunction included prolonged voiding,
difficulty voiding, leakage, hesitancy, spraying, and urine di-
rected downward [7, 6°]. The mean maximum urinary flow
rate for all patients with hypospadias was 18.8 ml/s compared
to 26.2 ml/s in controls. Severe hypospadias phenotypes, in-
cluding proximal hypospadias (13%), were more likely to
have markedly lower maximum urinary flow rate [7, 6°].
Andersson et al. (39 patients) found 14% of proximal hypo-
spadias patients to have uroflow < 10 mL/s and 19% to have
less than < 5th percentile uroflow in adolescence [8]. Patients
with hypospadias also reported higher rates of urinary tract
infections and fistula formation [7, 6¢]. Obstructive urinary
flow patterns have also been observed after TIP urethroplasty
for all types of hypospadias repair [6+, 8]. This is theorized to
be influenced by the severity of hypospadias, abnormal elas-
ticity of the neo-urethra, and scar tissue formation [6°]
(Table 1).

In a study comparing different types of surgical procedures
used in proximal hypospadias repair and its complications,
Hueber et al. (50 patients, mean follow-up 10 years) contrarily
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Fig. 1 Literature review PRISMA table

showed spontanecous and progressive improvement of maxi-
mum urinary flow rate with age and during adolescence [9].
After age 13, > 80% of the cases were found to have a max-
imum flow rate in the normal range. They concluded that
though obstructive urinary flow was frequently observed after
proximal hypospadias surgery, conservative methods such as
watchful waiting could prevent unnecessary future procedures
as urinary flow will improve over time. Overall functional
outcomes of hypospadias repair are generally acceptable but
still inferior to controls [6°].

Due to the discrepancy in urinary outcomes between stud-
ies, recent surgical techniques performed in proximal hypo-
spadias repair in the past 5—7 years should be further investi-
gated with long-term follow-up.

Sexual Outcomes
Sexual Function

Another main goal of hypospadias surgical repair is to obtain
satisfactory sexual function by straightening the penis.
Persistent chordee following hypospadias repair leads to re-
current complications as well as challenges with sexual out-
comes (Table 2). Studies have shown patients with repaired
hypospadias, including mild to severe cases, to have a sexual
and marital life similar or equal to that of normal adult male
population [10, 6¢]. Sexual satisfaction has also been reported
in more than 80% of patients [6¢, 11]. However, more severe
types of hypospadias, i.c., proximal, were found to have mild
erectile dysfunction (75%) and premature ejaculation (66%)
[12—14]. Successful achievement of intercourse was at lower
rates in patients with proximal hypospadias compared to those
who had milder types [12]. Patients with proximal hypospa-
dias with curvature were also more likely to be dissatisfied
with length and straightness during penile axis erection com-
pared to patients with milder hypospadias who reported equal
satisfaction with controls. Anejaculation (10% vs. 4%, con-
trol) has also been reported in patients with proximal hypo-
spadias [14¢]. From a questionnaire, glanular sensitivity was
not affected even after multiple procedures [7]. Per
Kanematsu et al., patients with proximal hypospadias did
not achieve final success with intercourse at the rate of patients
with milder hypospadias (72% vs 100%) [10]. This may be
due to smaller penis size in proximal cases or an impaired
pituitary axis [10, 15].

Erectile Dysfunction

The International Index of Erectile Function (IIEF-5) is a
screening tool for assessing erectile dysfunction. Tack et al.
reported that the severity of hypospadias had no impact on the
IIEF score [16¢]. The rate of discomfort in erection and prob-
lems with ejaculation were similar in patients with proximal
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hypospadias and controls. Approximately 10% of patients
reported having problems with mild erectile and ejaculation.
However, the study found no association with erectile dys-
function, suggesting that it was likely a random occurrence
[16°]. On the other hand, Kanematsu et al. argues that the
IIEF-5 questionnaire does not seem to be a suitable tool for
screening as it presumes that respondents have or have had
regular intercourse with partners [10].

Cosmetic Appearance

Penile Perception Score (PPS) is a self-assessment that rates
appearance of penile length, meatus urethrae, glans, shaft
skin, penile axis, and general appearance on a 4-point scale
[16¢]. Ortqvist et al. and Tack et al. observed differences
with PPSs in patients with all forms of hypospadias com-
pared to those without [7, 16¢]. Tack et al. also noted 13.5%
hypospadias patients to be dissatisfied with their penile ap-
pearance, especially in proximal hypospadias patients, com-
pared to 6% of controls [16¢]. In another study, 50% of
patients with proximal or complex hypospadias reported dis-
satisfaction with the cosmetic outcome of their penis [6¢]. On
the other hand, Andersson evaluated patients with only prox-
imal hypospadias and did not find a difference in PPS total
sum [14¢]. Both studies observed that patients with proximal
hypospadias were often more dissatisfied with penile length
compared to the distal hypospadias or controls (10 cm vs 7
cm, controls) [7, 14¢]. No difference in scrotum and testicu-
lar size was observed. For proximal hypospadias patients,
there was satisfaction with meatal position and shape [14-,
8]. Sexual activity even occurred at similar rates compared to
the general population [14¢]. In a Sexual Quality of Life-
Men (SQoL-M) assessment, there was no difference found
between cases and controls [16¢]. However, patients with
proximal hypospadias were found to have a lower score
compared to the patients with distal or mid hypospadias
[16].

Psychosocial Outcomes

Psychosocial outcomes in patients with hypospadias
are mainly assessed through questionnaires (Table 3).
Ortqvist et al. assessed quality of life in patients with all
forms of hypospadias, including proximal type, using
the Psychological General Well Being (PGWB) [17].
Patients’ self-perceived evaluation was found to be com-
parable to the general population. There was no differ-
ence in the anxiety, depression, self-control, general
health, and total PGWB sum subgroups. However, pa-
tients scored lower on the well-being and vitality sub-
groups, which may suggest decreased quality of life in
patients with all forms of hypospadias, including the
proximal type.
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Many studies have shown that patients with proximal hypo-
spadias have more hesitancy in approaching sexual or close re-
lationships and have a fear of being mocked when naked [1, 16e,
17]. Ortqvist et al. administered the Relationship Questionnaire
to 167 patients (13% proximal hypospadias) which analyzed 4-
group models of attachment styles in adulthood [18]. While pa-
tients with distal hypospadias did not show a significant differ-
ence compared to controls in attachment styles, patients with
proximal type of hypospadias showed to have the pre-occupied
attachment style where they desired to be close with others, but
have fear of being emotionally hurt [17]. They were more likely
to feel constrained when making new relationships, in which
several patients also reported lower self-confidence. In another
study with 193 hypospadias patients, 25.9% of patients were
more likely to feel uncomfortable when naked due to fear of
being mocked, compared to 20% of controls [16¢].

In Andersson et al.’s study, 33 patients who underwent
proximal hypospadias repair answered the Psychological
General Well-Being Index and Body-Esteem Scale for
Adolescents and Adults. Twenty-four percent of patients re-
ported that hypospadias negatively affected their childhood
[14¢]. This was possibly due to the reoperations needed and
the more negative appearance of the penile appearance in pa-
tients with proximal hypospadias. Ortqvist et al. found that no
increased incidence of bullying was reported [17]. No differ-
ence in overall self-esteem or body image was seen between
patients with different types of hypospadias and controls [7,
14+]. However, those with proximal hypospadias specifically
were more likely to report negative body image [10, 1].

Many worry about fertility issues, masculinity, and male hor-
mone levels as they enter adolescence and adulthood [16¢].
Though little is known about sperm quality in men born with
hypospadias, it has been shown that more severe forms of hypo-
spadias, such as proximal, are at risk of reduced fertility [19-21].
Kumar et al. analyzed 73 patients with hypospadias, in which 14
were proximal, where a significant difference was found in se-
men parameters, including semen volume, concentration, and
sperm motility in proximal type of hypospadias [19].

Patients overall lead rather normal psychosocial lives with
comparable marital status, employment, and presence of chil-
dren in the family [1, 17]. A lower degree of education was
obtained in patients with hypospadias compared to controls
[1, 17]. In Andersson’s study with 55 patients with only prox-
imal hypospadias, education levels were similar to patients
with distal hypospadias and controls [14¢]. However, patients
with proximal hypospadias did receive extra tutoring in school
compared to distal [14¢]. In a study with 83 hypospadias pa-
tients, 10 having proximal hypospadias, Strandqvist et al. not-
ed that patients with proximal hypospadias were more likely
to score lower on cognitive tests compared to patients with
distal hypospadias [1]. The patients participated in a series of
battery of cognitive tests including vocabulary, spatial direc-
tions, mental rotation, episodic memory, word fluency,

typing, and emotion recognition. Emotion recognition was
the only task that there was no difference between patients
with proximal and distal type of hypospadias. Patients with
proximal hypospadias were also more often diagnosed with an
intellectual disability [22]. Strandqvist et al. inferred that the
lower cognitive performance and intellectual disability in pa-
tients with proximal hypospadias could possibly due to the
comorbidities that may affect cognitive development [1].

In two Swedish studies, patients were also at greater risk of
receiving disability pension as an adult and live with their
parents for unknown reasons [23, 17]. Patients with proximal
hypospadias have overall good results but should receive psy-
chosocial support early in life. The vast majority of patients
who underwent hypospadias repair were found to be satisfied
having had surgery during their pediatric years [16¢].

Conclusion

Surgery to correct proximal hypospadias has significant im-
pact on patients’ lives far beyond simply restoring functional
urinary capabilities. While urinary outcomes like flow rate and
reducing voiding dysfunctions are primary surgical objec-
tives, it is important to consider the lasting sexual and psycho-
social implications of the operation. Complications such as
obstructive urinary flow, decreased sexual satisfaction, and
negative body image can have negative impacts on patient
outcomes. Preoperative counseling for parents and patients
of an appropriate age is important to ensure positive surgical
outcomes. This should be continued post-operatively with
proper psychosocial supported through childhood and adoles-
cence. While still generally very successful, proximal hypo-
spadias surgery has been shown to have more complications
in these areas than other milder forms of hypospadias and thus
care must be taken to ensure patients are being treated with a
holistic mindset throughout their journey. Thus, more studies
focused specifically on proximal hypospadias outcomes are
indeed warranted.

Declarations

Competing Interests The authors declare no competing interests.

References

Papers of particular interest, published recently, have been
highlighted as:
* Of importance

1. Strandqvist A, Ortqvist L, Frisén L, Nordenskjold A, Herlitz A,
Nordenstrom A. No difference in cognitive performance or gender

@ Springer



44

Curr Sex Health Rep (2021) 13:38-44

10.

11.

12.

13.

role behavior between men with and without hypospadias. Horm
Behav. 2019;109:64-70. https://doi.org/10.1016/j.yhbeh.2019.02.
004.

Gong EM, Cheng EY. Current challenges with proximal hypospa-
dias: we have a long way to go. J Pediatr Urol. 2017;13(5):457-67.
https://doi.org/10.1016/j.jpurol.2017.03.024.

Long CJ, Canning DA. Hypospadias: are we as good as we think
when we correct proximal hypospadias? J Pediatr Urol. 2016;12(4):
196.e1-5. https://doi.org/10.1016/j.jpurol.2016.05.002.
McNamara ER, Schaeffer AJ, Logvinenko T, Seager C, Rosoklija I,
Nelson CP, et al. Management of proximal hypospadias with 2-
stage repair: 20-year experience. J Urol. 2015;194(4):1080-5.
https://doi.org/10.1016/j.juro.2015.04.105.

Saltzman AF, Carrasco A Jr, Colvin A, Campbell JB,
Vemulakonda VM, Wilcox D. Patients with disorders of sex de-
velopment and proximal hypospadias are at high risk for reopera-
tion. World J Urol. 2018;36(12):2051-8. https://doi.org/10.1007/
s00345-018-2350-3 Epub 2018 May 31.

van der Horst HJ, de Wall LL. Hypospadias, all there is to know.
Eur J Pediatr. 2017;176(4):435-41. https://doi.org/10.1007/
s00431-017-2864-5 Very thorough review of hypospadias,
various repair techniques, management, and long-term out-
comes. Gives a complete picture of hypospadias from etiology
to future directions of the field.

Ortqvist L, Fossum M, Andersson M, Nordenstrom A, Frisén L,
Holmdahl G, et al. Long-term followup of men born with hypospa-
dias: urological and cosmetic results. J Urol. 2015 Mar;193(3):975—
81. https://doi.org/10.1016/j.juro.2014.09.103.

Andersson M, Sjostrom S, Doroszkiewicz M, Ortqvist L,
Abrahamsson K, Sillén U, et al. Urological results and patient sat-
isfaction in adolescents after surgery for proximal hypospadias in
childhood. J Pediatr Urol. 2020;16(5):660.e1-8. https://doi.org/10.
1016/j.jpurol.2020.07.005.

Hueber PA, Salgado Diaz M, Chaussy Y, Franc-Guimond J,
Barrieras D, Houle AM. Long-term functional outcomes after
penoscrotal hypospadias repair: a retrospective comparative study
of proximal TIP, Onlay, and Duckett. J Pediatr Urol. 2016;12(4):
198.e1-6. https://doi.org/10.1016/j.jpurol.2016.04.034.
Kanematsu A, Higuchi Y, Tanaka S, Hashimoto T, Nojima M,
Yamamoto S. Multivariate analysis of the factors associated with
sexual intercourse, marriage, and paternity of hypospadias patients.
J Sex Med. 2016;13(10):1488-95. https://doi.org/10.1016/j.jsxm.
2016.07.014.

Rynja SP, de Jong TP, Bosch JL, de Kort LM. Functional, cosmetic
and psychosexual results in adult men who underwent hypospadias
correction in childhood. J Pediatr Urol. 2011;7:504-51.

Winship BB, Rushton HG, Pohl HG. In pursuit of the perfect penis:
hypospadias repair outcomes. J Pediatr Urol. 2017;13(3):285-8.
https://doi.org/10.1016/j.jpurol.2017.01.023.

Chertin B, Natsheh A, Ben-Zion I, Prat D, Kocherov S, Farkas A,
et al. Objective and subjective sexual outcomes in adult patients

@ Springer

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

after hypospadias repair performed in childhood. J Urol.
2013;190:1556e60.

Andersson M, Sjostrom S, Wingqvist M, Ortqvist L, Nordenskjold
A, Holmdahl G. Psychosocial and sexual outcomes in adolescents
following surgery for proximal hypospadias in childhood. J Urol.
2018;200(6):1362-70. https://doi.org/10.1016/j.juro.2018.06.032
Study assessing psychological and sexual function outcomes in
patients following proximal hypospadias repair based on the
Psychological General Well-Being Index, Body Esteem Scale
or Adolescents and Adults, and the Penile Perception Score.
Moriya K, Mitsui T, Tanaka H, Nakamura M, Nonomura K. Long-
term outcome of pituitary-gonadal axis and gonadal growth in pa-
tients with hypospadias at puberty. J Urol. 2010;184:1610-4.
Tack LIW, Springer A, Riedl S, Tonnhofer U, Weninger J, Hiess
M, et al. Psychosexual outcome, sexual function, and long-term
satisfaction of adolescent and young adult men after childhood hy-
pospadias repair. J Sex Med. 2020;17(9):1665-75. https://doi.org/
10.1016/j.jsxm.2020.04.002 Outcome based study on
hypospadias repair that explores psychosexual results based
on various questionnaires such as the Pediatric Penile
Perception Score, Sexual Quality of Life-Male, and
International Index of Erectile Dysfunction.

Ortqvist L, Andersson M, Strandqvist A, Nordenstrom A, Frisén L,
Holmdahl G, et al. Psychosocial outcome in adult men born with
hypospadias. J Pediatr Urol. 2017;13(1):79.e1-7. https://doi.org/10.
1016/j.jpurol.2016.08.008.

Bartholomew K, Horowitz LM. Attachment styles among young
adults: a test of a four-category model. J Pers Soc Psychol.
1991;61(2):226-44. https://doi.org/10.1037//0022-3514.61.2.226.
Kumar S, Tomar V, Yadav SS, Priyadarshi S, Vyas N, Agarwal N.
Fertility potential in adult hypospadias. J Clin Diagn Res. 2016;10:
PCO1-5.

Asklund C, Jensen TK, Main KM, Sobotka T, Skakkeback NE,
Jorgensen N. Semen quality, reproductive hormones and fertility
of men operated for hypospadias. Int J Androl. 2010;33:80-7.
Bracka A. A long-term view of hypospadias. Br J Plast Surg.
1989;42:251-5.

Butwicka A, Lichtenstein P, Landén M, Nordenvall AS,
Nordenstrom A, Nordenskjold A, et al. Hypospadias and increased
risk for neurodevelopmental disorders. J Child Psychol Psychiatry.
2015;56(2):155-61. https://doi.org/10.1111/jcpp.12290 Epub
2014 Jul 22.

Skarin Nordenvall A, Norrby C, Butwicka A, Frisén L,
Nordenstrom A, Almqvist C, et al. Psychosocial outcomes in adult
men born with hypospadias: a register-based study. PLoS One.
2017;12(4):¢0174923. https://doi.org/10.1371/journal.pone.
0174923.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.


https://doi.org/10.1016/j.yhbeh.2019.02.004
https://doi.org/10.1016/j.yhbeh.2019.02.004
https://doi.org/10.1016/j.jpurol.2017.03.024
https://doi.org/10.1016/j.jpurol.2016.05.002
https://doi.org/10.1016/j.juro.2015.04.105
https://doi.org/10.1007/s00345-018-2350-3
https://doi.org/10.1007/s00345-018-2350-3
https://doi.org/10.1007/s00431-017-2864-5
https://doi.org/10.1007/s00431-017-2864-5
https://doi.org/10.1016/j.juro.2014.09.103
https://doi.org/10.1016/j.jpurol.2020.07.005
https://doi.org/10.1016/j.jpurol.2020.07.005
https://doi.org/10.1016/j.jpurol.2016.04.034
https://doi.org/10.1016/j.jsxm.2016.07.014
https://doi.org/10.1016/j.jsxm.2016.07.014
https://doi.org/10.1016/j.jpurol.2017.01.023
https://doi.org/10.1016/j.juro.2018.06.032
https://doi.org/10.1016/j.jsxm.2020.04.002
https://doi.org/10.1016/j.jsxm.2020.04.002
https://doi.org/10.1016/j.jpurol.2016.08.008
https://doi.org/10.1016/j.jpurol.2016.08.008
https://doi.org/10.1037//0022-3514.61.2.226
https://doi.org/10.1111/jcpp.12290
https://doi.org/10.1371/journal.pone.0174923
https://doi.org/10.1371/journal.pone.0174923

	A Review of Literature on Long-Term Outcomes of Proximal Hypospadias — Urinary, Sexual, and Psychosocial
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Urinary Outcomes
	Sexual Outcomes
	Sexual Function
	Erectile Dysfunction
	Cosmetic Appearance

	Psychosocial Outcomes

	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance



