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General introduction

Chapter 1

Hypospadias is the second most common congenital birth defect in newborn boys,
following an undescended testis and occurs in approximately 1 out of 200-300 newborn
boys.1 In the normal embryogenesis in males, the penis and urethra are formed during
weeks 8-12 of gestation, when the gonads have differentiated in the testes.2 The hormone
dependent phase of sexual differentiation then begins. Under influence of testosterone, the
outgrowth and differentiation of the genital tubercle begin, causing it to elongate. The
urethral groove forms and urethral folds on the lateral sides develop. The distal parts of
these folds are called the urethral plate, extending into the glans penis. Fusion in the midline
of the urethral folds over the urethral groove is an essential step in the formation of the
penile urethra.1 Whenever the signaling pathway is disturbed, it can cause a closure defect
on the ventral side of the penis.1 The meatus is displaced along the ventral side of the penis.
The more proximal this meatus is located, the earlier the closing process was likely to be
interrupted. Hypospadias is often accompanied with a variable degree of ventral curvature
(called a chordee) of the penis, a disproportionate corpus spongiosum and an abnormal
shape of the prepuce. The prepuce has an abundant amount of tissue dorsally and is
incomplete ventrally, which is why it is called a hooded prepuce.

C lassi fi c at i on
Hypospadias is clinically classified based on the position of the meatus in anterior, penile
and posterior (Figure 1). However, the position of the meatus is not the only determinant.
The quality of the skin, degree of ventral curvature and quality of the urethral plate also
determine the severity of the hypospadias. Thus, the true severity of hypospadias can often
only be observed intraoperatively.3 For example, a ventral curvature or dysplasia of the
corpus spongiosum proximal to the meatus can change a clinical distal hypospadias into
a challenging proximal hypospadias case after curvature correction. Classification based
on the position of the meatus (such as the Barcat classification) is widely used for
hypospadias, but these pitfalls should be kept in mind. A more accurate classification was
proposed based on the division level of the corpus spongiosum.3

E ti olog y
The etiology of hypospadias is yet to be fully understood and is most likely multifactorial.4
Genetic predisposition, environmental factors, disrupted hormone stimulation prenatally
and maternal-paternal factors might play their part. Hypospadias has a familial occurrence,
in which in 7% of the cases there also is a relative (1st, 2nd or 3rd degree) with hypospadias
and for siblings this is even higher up to 17%.4 However, only in 30% of the cases a genetic
cause can be found and genetic causes are more likely in distal or penile hypospadias rather
than in proximal hypospadias.4 Hypospadias, as described above, is a closure defect during
the embryogenic development of the penis, which is regulated by hormones. It is often an
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Figure 1. Classification of hypospadias based on the meatal position. Copyright © Jordan Mastrodonato

isolated anomaly, but sometime occurs combined with a micropenis or an undescended
testis, suggesting an underlying hormonal cause.5 Both androgen and estrogen play a crucial
part in the development of the genitals and a disbalance in this equilibrium can cause several
anomalies such as hypospadias, a micropenis or an disorders of sexual development
(DSD).1,5 In very severe hypospadias – penoscrotal or scrotal –patients an enlarged prostatic
utricle or even the presence of vagina musculus can be found, being an manifestation of
delayed androgenic stimulation of the urogenital sinus in these patients.6 Mutations in cells
responsible of the development of Sertoli cells causing the onset of Leydig cell formation,
mutations of Leydig cells producing testosterone or mutations in the cell’s sensitivity for
these hormones (androgen receptors) can all result in hypospadias.1,4 These androgen
receptors are expressed in the whole penis: in the urethral plate in the glans, in the tubular
urethra, in the penile shaft and stromal tissue surrounding the urethra. The density of
androgen receptor expression is highest in the ventral part of the penis and inhibition of
these androgen receptors in pregnant mice led directly to hypospadias in newborn male
offspring.7,8 The risk of hypospadias in newborn males may be higher due to gestational
factors: a low gestational weight, premature delivery, monochorionic twins, placental
insufficiency and newborn conceived through IVF/ICSI.4

S ur g i c al techniques
The treatment of hypospadias is a surgical repair. In general, an operative correction of
hypospadias contains correction of a ventral curvature, urethroplasty and skin closure. In
minor hypospadias phenotypes, such as a very distal/glanular hypospadiac meatus or a
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penis with a normal positioned meatus but a penile shaft deviation (‘hypospadias sine
hypospadias’), the penis and urethra can be left untreated. The goals of treatment are:
- Correcting a ventral curvature to facilitate normal penile function such as a ‘straight’
erection for intercourse.
- Creating a slit-like meatus at the top of the glans, allowing the patient to void in a straight
forward manner.
- Approach a near to normal penile cosmesis.
During surgery, the degree of ventral curvature is assessed by creating an artificial erection
using intracavernous saline injection. Curvature correction is necessary in approximately
11% of distal hypospadias patients, 30% of midshaft hypospadias and 87% of proximal
hypospadias patients.9-11 The degree of the ventral curvature rarely is more than 30 degrees
in distal or midshaft hypospadias. Generally, a ventral curvature less than 30 degrees is left
untreated, as patients with a curvature greater than 30 degrees more likely request correction
due to problems with intercourse.12 In case a ventral curvature is more than 30 degrees,
correction is done by a chordectomy and, if necessary, dorsal plication stitches to achieve
a straight erection. If a ventral curvature remains after these steps, transection of the
urethral plate can be considered to achieve a straight penis. This has consequences though
for the choice of urethraplasty.
Urethraplasty can be done in many ways and more than 300 techniques have been described
over time. The most applied technique in distal hypospadias is the tubularised incised plate
(TIP) repair or a meatal advancement and glanuloplasty (MAGPI).13,14 The TIP technique
gained popularity in the 90s and is widely used in both distal and midshaft hypospadias.
Before TIP was introduced, distal hypospadias were corrected with a Mathieu, MAGPI or
Thierch-Duplay technique (see Figure 2, 3 and 4).15
The alternative reconstruction in midshaft hypospadias is a preputial onlay plasty. Proximal
hypospadias can be treated with a TIP, one-stage repair using the prepuce or 2-stage
technique with a graft or prepuce.16 In the single stage repair, a neo-urethra is created using
a transverse island preputial flap (Asopa/Duckett), which is brought ventrally with a
vascularized pedicle.17,18 This flap is rolled into a tube around a catheter and this tube is
sutured onto the hypospadiac meatus and in the glans. In a 2-stage repair , the prepuce is
split in the midline and transposed ventrally, where both lateral sides of the prepuce are
reapproximated in the midline. The second stage is done 6 months after the first stage and
consists of tubularisation of the skin flaps.16
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Figure 2. Tubularized incisied plate technique (TIP). Circumcising subcoronal incision. Deglovement of the penis.
Midline incision in urethral plate. Tubularizing the urethral plate. Dartos layer as second layer to prevent fistulas.
Closure of the glans.

Figure 3. Meatal advancement and glanuloplasty (MAGPI) technique. Longitudinal incision

Pr e - op e r ative a ssessm ent
Timing of surgery
Over the years, the age of surgical repair of hypospadias has decreased. Patients are generally
operated between 6-18 months old. From an anesthetic point of view, only the first month
of life has an increased risk for elective surgery in healthy children.19Penile dimensions can
have some impact on surgical timing only before the age of 6 months, the crucial period
where penile growth can be observed. After this age, significant penile growth is only seen
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Figure 4. Mathieu technique.

Figure 5. Single stage preputial onlay island flap.

at puberty.20 However, penile size in general is rarely considered a limiting factor concerning
the optimal time of hypospadias repair and delaying surgery after 18 months does not seem
to be of any advantage.21 An additional factor supporting surgical correction early in life
could come from the cytokine levels present in the foreskin. These levels differ according
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Figure 6. Procedure as suggested by Asopa/Duckett

to age: lower levels were found in the first months of life compared to higher levels later in
life. This may explain why wound healing in younger children seems to be associated with
less scar formation and better cosmetic results.22 From a psychological point of view, the
ideal age for surgery should be 6-18 months according to the American Association of
Pediatrics (AAP).23 Hypospadias patients who did not recall their hypospadias repair were
more likely to have a positive body image and be satisfied with their overall body appearance
compared to hypospadias patient who did recall their surgery.24
Pre-operative testosterone use
Preoperative hormonal stimulation is commonly used in hypospadias patients, particularly
in proximal hypospadias to enhance the penile and glanular size. Up to 90% of pediatric
urologist report the use of preoperative testosterone.25 It is known that penile biometrical
parameters, such as a small glanular width less than 14 mm, a penile length below the third
percentile or a narrow urethral plate, are associated with increased risk of postoperative
complications.26-28 Hypothetically, increasing the penile and glanular size temporarily and
increasing the vascularization could decrease postoperative complications. A randomized
controlled trial by Kaya showed a small benefit in hypospadias patients treated with topical
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dihydrotestosterone cream (2,5%) compared to untreated hypospadias patients.29 However,
discussion about the use of preoperative hormonal treatment remains, also because a
standardized protocol is lacking as are defined subgroups of patients who will benefit the
most of this adjuvant treatment.28,29
Preputioplasty
In all patients with distal hypospadias repair, or in proximal hypospadias treated with a
TIP technique, parents can be offered to choose between a circumcision or a preputioplasty.
Creating a near- to normal penile appearance depends on the standard penile appearance,
which can be influenced by race, culture and religion. In countries where all men are
circumcised, a circumcised penis will be the standard. In the general population in the
Netherlands, the standard penile appearance includes the presence of a foreskin. A
preputioplasty during the surgical repair can achieve this appearance (Figure 7). This
foreskin reconstruction was first described by Frey in 1989.30 After urethroplasty, the
foreskin is closed in the midline in three or four layers: inner layer, fascia penis superficialis
(tunica Dartos, one or two layers), and outer layer, using 6.0 or 7.0 polyglycolic acid sutures.
A stay suture is placed 2-3 mm distal to skin closure, preventing early dehiscence by
manipulation. Parents of patients with a preputioplasty are instructed to retract the foreskin
daily starting day 10 postoperatively.
Short term results from our own institution were published first published in 1993 and
later in a larger cohort in 2001.31,32 Of all distal hypospadias repairs in our institution, 15%
of the parents choose preputial reconstruction. Short-term results of preputioplasty showed
a complication rate of 33% and a foreskin dehiscence rate of 14%.31

S h or t- te r m outco m es of hypospa dia s s u rg ery
The outcomes on the short term mainly exist of postoperative complications after the
hypospadias repair. Frequently occurring complications are urethrocutanous fistulas, meatal
stenosis, urethral stenosis or dehiscence of the urethroplasty. The complications rate
strongly depends on the severity of hypospadias, showing a lower complication rate in
distal and glanular hypospadias (6.9%)33 and a higher rate in proximal hypospadias, which
is associated with 15% up to 65% of complications.34,35
There are many other variables of influence when it comes to the complication rate: stenting
the urethra after surgery or not, surgical repair applied depending on the severity of
hypospadias, using the prepuce or not and age of the patients.4,33
The most common complication is a urethrocutanous fistula, occurring in approximately
5% of the patient with a distal hypospadias repair (TIP or Mathieu).33 In proximal
hypospadias this was found in 15-45% of the patients. Meatal or urethral stenosis occurred
1-3% of the distal hypospadias patients and in 3%-27% in the proximal hypospadias
patients.33,35
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Figure 7. Preputioplasty31

The short term results of hypospadias repair in our own institution have been published
previously.36 Within the first 4 years of follow-up, complications were observed in 93/299
patients (31%). Fistulas were also the most common complication, occurring in 18% of the
patients, dehiscence of the wound occurred in 7.4% and urethral stenosis was seen in 2%
of the patients. Complication rates strongly depended on the severity of the hypospadias:
no complications were observed after glandular hypospadias repair, but up to 63% of those
with shaft hypospadias had a complication. Ventral curvature correction and preputial
reconstruction did not result in significantly more complications.

Wh y lon g - term fo l l ow-up is need ed
Changes in postpubertal boys
The goals of hypospadias repair have been stated previously. Looking at them once more
reveals why postpubertal follow-up is indicated in these boys:
- Being able to void straight forward while standing.
- Having a normal sexual life, with a straight penis facilitating normal coitus.
- Approach a near to normal penile appearance.
As boys will pass through puberty and the accompanied pubertal penile growth, the aspect
and biometrics of the penis change as well. This penile growth is a potential risk of new
problems in hypospadias patients. For example, the neourethra and spongiosum could fail
to grow in accordance to the rest of the penis, causing a new ventral curvature, a new
asymptomatic micro fistula may start leaking or the penile shape and length may start
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causing concern.37 Therefore, a hypospadias reconstruction should be done with androgen
sensitive tissue - only available in the penis – because the tissue needs to be able to grow
during puberty.38 Urinary function might change along with this penile growth. Thereby,
the cosmesis of the penis is probably less important in prepubertal boys since they are less
focused on it. In general, this focus increases during the psychosexual development during
puberty. Sexual function is just now starting with seeking (sexual) contact with a potential
partner. Clearly, the sexual function cannot be assessed in boys who did not reach any
sexual milestones yet.
There is discussion if the psychosocial adjustment and psychosexual adjustment is changed
by the treatment or presence of hypospadias.39 The methodology of the studies assessing
psychosocial and psychosexual function differed and were too weak to draw a definitive
conclusion regarding the role of hypospadias on this development.39
To evaluate the true outcomes of hypospadias treatment, the outcomes after puberty need
to be assessed. Evaluation of the hypospadias patients before puberty is unreliable due to
the changes during puberty. Regarding the above mentioned goals of hypospadias, none
of them can be assessed in prepubertal boys only, as all of these aspects might change during
puberty, resulting in different outcomes of the repair.

I n st r ume n ts to a ssess o utcom es
Assessing the outcomes of hypospadias in postpubertal patient is necessary to investigate
if the goals of repair are met. To determine if these goals are met, we need to define a golden
standard, a benchmark to conclude whether the final outcomes are satisfactory? In order
to do this, validated instruments measuring these outcomes are needed to state, in an
objective manner, if outcomes are reached. Moreover, the long-term outcomes should also
be assessed in the patients themselves by patient reported outcome measures (PROMS)
using validated instruments to do so. Only by evaluating both these outcomes after puberty,
we can improve the treatment of hypospadias further.
Principles of health measurement instruments
First of all, the outcomes of hypospadias are mainly subjective. A patient’s perception of
health is fundamentally a private, subjective experience. To measure this subjective
experience, sets of questions can be designed to better understand this subjective experience
by questioning different domains of the condition of interest.40 By scoring these domains,
subjective outcomes can be quantified and lead to measurable outcomes. These instruments
need to be standardized in order to do so.40 Furthermore, health instruments measuring
and discriminating between good and bad outcomes need to be both reliable and valid for
the purposes for which they are intended.
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- The reliability of a test is comparable with the precision of a diagnostic test: the
measurement should give a reproducible outcomes when this is tested repeatedly in a
stable condition (e.g. test-retest reliability).
- The validity of a health instrument is analogue to the accuracy of a diagnostic test: a
measurement should truly capture the phenomenon it is measuring. To determine the
validity of a test, the content it is measuring should be right. It is important to realize
that health measurement scales can be valid for a given purpose and invalid in another.
Clinicians and patients can be helpful in assessing the content validity of an instrument,
and sometimes their perspectives differ. In hypospadias this is known to occur.41 The
validity of an instrument is also determined by comparing the measurements of a test
to a ‘golden standard’. This is used to assess if a measurement truly reflects a certain
outcome.

1

Golden standard in hypospadias
When a condition of interest and/or its health impacts are heterogeneous, an instrument
with good validity may have poor reliability and vice versa. Hypospadias is a heterogenous
condition with a broad spectrum of variables influencing the final result, e.g ventral
curvature, position of the meatus after deglovement, quality of the corpus spongiosum.
Moreover, more than 300 different surgical techniques for hypospadias have been described,
causing even more variability in the final outcomes. The referred ‘golden standard’ that can
be used to assess an instrument seems difficult to determine, but is in fact clear. The final
goals of hypospadias treatment refer to the outcomes – both objective and subjective – a
healthy, non-hypospadias postpubertal man would have regarding urinary function, sexual
function and cosmesis. That is the golden standard. But do we know these objective and
subjective outcomes in healthy young men?

Mi c t ur i t i on
A widely used instrument to measure urinary function and lower urinary tract symptoms
is the International Prostate Symptom Index (IPSS), which was initially developed and
validated as the American Urological Association symptom index.42 This instrument was
designed to evaluate and diagnose urinary symptoms in men with benign hyperplasia of
the prostate and showed a good validity and reliability.42 However, it was initially assessed
only in men aged 50 years and older. Mueller et al 2005 assessed the IPSS scores in 243
asymptomatic young American men in the age of 18-49 years old.43 Men were stratified 3
age groups: men 18-29 years old (n=149), men aged 30-39 years old (n=37) and men aged
40-49 years old (n=57). None of the participants reported severe urinary symptoms (IPSS
scores of >19 points). In the youngest group, 2% of the 149 men reported moderate
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symptoms (IPSS >7) and frequency and nocturia were reported most often. In the oldest
group, 12% reported moderate urinary symptoms. The quality of life scores of the IPSS did
not differ between the age groups.43
An European population study among Austrian men, with a quota sample of 2,073 men
aged 15-89 years old, also analysed the IPSS scores in different age groups.44 A total of 280
men, aged 15-29 years, participated and had a median IPSS score of 1.0 points. In this age
group, storage symptoms were more frequently reported compared to voiding symptoms.
The prevalence of urinary symptoms increased in higher age groups (p<0.001, spearman
rank r 0.421).44 Dissatisfaction with urinary function was reported in 6% of men aged 1529 years compared to 12,1% of men aged 40-89 years.44
The main conclusion of these two studies is that a ‘normal’ IPSS score in the younger age
groups is not 0/35 as these young men also report some lower urinary tract symptoms.
There are no data present of IPSS outcomes or of quality of life scores of urinary function
in young asymptomatic men in the Netherlands.

S ex ual F un c tion
Sexual function comprises several different domains of which erectile function is the most
known and used parameter for sexual function in men. The most frequently used instrument
for assessment of sexual function is the International Index of Erectile Function (IIEF),
which has shown to be a cross-culturally and psychometric sound measure of erectile
function.45 Initially, Rosen et al. constructed a validated questionnaire to measure and
evaluate erectile function for clinical studies in order to assess outcomes of treatment, such
as the use of PDE-5 inhibitor (e.g. sildenafil).45 The International Index of Erectile function
(IIEF-15) questionnaire covers 5 domains: Erectile Function (question 1,2,3,4,5,15),
Intercourse Satisfaction (question 6,7,8) Orgasmic Function (question 9,10), Sexual Desire
(question 11,12) and Overall satisfaction (question 13,14).45 The questionnaire was validated
in 248 men aged 29-89 years old, having a heterosexual relationship, who reported having
had sexual activity at least once during the 4 weeks preceding the questionnaire.45 As it is
validated in 32 languages, it is a widely used tool.46
Diagnostic tool
After the first studies for assessing treatment outcomes, the IIEF was also validated as a
diagnostic tool to detect erectile function. Baseline data of men, mean age 55 years, of four
sildenafil studies were pooled (n=1035) and compared to an age matched control sample
(n=116, mean age 54 years). The erectile function domain showed to have an excellent
specificity and sensitivity when used as a diagnostic tool distinguishing men with or without
erectile dysfunction as well as the severity of the erectile dysfunction.47 Scores of men
reporting not to have had intercourse resulted in scores between 0-5 and were excluded
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from analysis. The severity of erectile dysfunction was classified in five categories: severe
erectile dysfunction (scores 6-10), moderate (scores 11 to 16), mild to moderate (scores
17-21) and mild (scores 22 to 25) and no erectile dysfunction (scores 26-30).47 This
diagnostic evaluation resulted in the construction of the shortened version of the IIEF-15,
the IIEF-5, where the first question of the IIEF-15 domain of erectile function was replaced
by the 7th question of the questionnaire, as this showed to better discriminate between
erectile dysfunction or no erectile dysfunction.48

1

Young men
The prevalence of erectile function in young patients visiting the urological clinic was
assessed using the IIEF-15 in Turkish men.49 Patients without a history of urological
malignancies, systemic disease, thyroid disease or pelvic surgery were included. In total,
307 males were included who were categorized based on their ages: group 1 contained 51
men aged <39 years, group 2 consisted of 160 men aged 40-59 years and group 3 of 96 men
aged >60 years. The mean IIEF score of group 1 was 24.5 (standard deviation 6.0) and a
negative association with age was found between age and the IIEF scores (r = –0.56, p =
0.000).49 There were no studies at the time of initiating our study regarding the prevalence
of erectile dysfunction in young, asymptomatic men using the IIEF.
Cosmesis
Satisfactory genital appraisal was associated with the satisfying outcomes of hypospadias
surgery in several studies39,41 But how can we define what a normal penile cosmesis is? The
group of Weber et al. developed validated scoring system for patients, parents and
urologist.50 Outcomes of hypospadias patients and their parents (n=77 families) and a
group of healthy age-matched boys after inguinal hernia repair (n=77 families) were
interviewed regarding genital appraisal. Satisfaction of penile cosmesis was measured in a
4-point Likert scale. Urologist also scored the genital appearance based on photographs
from 4 standardized views (lateral, oblique, anteroposterior against the abdominal wall and
anteroposterior held upstraight) on this Likert scale. These photographs were not assessed
in the control group. This validated instrument, comparing outcomes of hypospadias
patients with a group of healthy boys, was the best suitable instrument available to quantify
the cosmetic outcomes of hypospadias patients. No other published validated data of healthy
postpubertal men were known at the time of the start of our study.
Aim/scope of this thesis:
1. To investigate the literature on long-term outcomes of hypospadias surgery so far. What
are the main outcomes on the goals mentioned above in literature (Chapter 2).
2. To measure sexual function in hypospadias patients, the sexual function in a normal
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population should be known. A literature search did not result in any reference group
or data for the Dutch population. We studied the normal sexual function in adolescent
and young men using the IIEF-15 questionnaire (Chapter 3).
3. In this chapter we evaluate the postpubertal outcomes of hypospadias surgery in
hypospadias patients regarding the goals of hypospadias repair: what are the long-term
outcomes of hypospadias surgery in patients after puberty? (Chapter 4)
4. Hypospadias is not one abnormality, but withholds a broad spectrum of phenotypes.
This means hypospadias patients are unique and care has to be customized. This already
starts after the diagnosis of hypospadias. Different phenotypes demand different
strategies to optimalize the treatment and, hopefully, also improve the outcomes on the
long-term. The second section specializes on subgroups within the hypospadias
spectrum.
-	Hypospadias patients presenting with a very small penile size on the outpatient clinic
in the preoperative phase can be treated preoperatively with a temporary testosterone
treatment to enhance the penile size. Long-term results are scarce and were studied
in a group with and without preoperative testosterone therapy (Chapter 5).
-	Proximal hypospadias patients constitute the most challenging cases within the
hypospadias spectrum, particularly when accompanied by an severe ventral curvature.
The appropriate surgical technique depends on the position of the meatus after
curvature correction and can vary. Generally, there are 2 options: a single stage repair
or a 2-stage repair. Long-term outcomes of the single stage transverse preputial island
tube technique are analyzed (Chapter 6).
-	Patients with distal hypospadias can be reconstructed with several techniques. Often
the prepuce is not needed for a distal reconstruction and in countries and cultures
where boys are generally circumcised, the prepuce is removed. However, when a
circumcised penile appearance is not the standard penile appearance, a preputioplasty
can be offered in these patients. Long-term outcomes of a preputioplasty are unknown
and are the focus of this chapter (Chapter 7).
5. Hypospadias patients reported lower health related quality of life, for example regarding
penile their appearance and self-esteem. It is known that coping styles can mediate the
psychosocial adjustment and quality of life, but coping styles have never been investigated
in hypospadias patients. The final chapter (Chapter 8) reflects on the coping styles in
hypospadias patients using two questions:
•	Are coping styles in hypospadias patients different from those reported in a healthy
reference group?
•	Are coping styles within the hypospadias patients different based on the severity of
hypospadias, the age of surgical repair or the occurrence of a postoperative
complication?
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Chapter 2

A B S T RACT
Objective
Long-term results of hypospadias repair are scarce. Previous reviews mostly described
mid-term results making extrapolation to long-term results difficult. This systematic review
on long-term results in postpubertal men after hypospadias repair in childhood, aims to
inform urologists and parents of a newborn boy with hypospadias about future expectations.
Methods and Materials
The Pubmed/Medline and Embase databases were searched until February 2010. Inclusion
criteria stated that patients with hypospadias were operated before the age of 6 years and
were older than 12 years at follow-up. Results were pooled and analyzed using SPSS 16.0.
Data on proximal hypospadias patients and controls are described separately.
Results
Twenty eligible studies investigating micturition, cosmesis and psychosexual functioning
were found. Hypospadias patients report more urinary symptoms and have a lower Q-max
than controls. Patients are less satisfied with the penile appearance compared to controls.
Objectively assessed cosmetic results are good. Sexually, patients are as active as controls,
but are less satisfied. Patients less often have an intimate relationships compared to controls.
Conclusion
Study outcomes were heterogeneous due to operation techniques and a lack of validated
questionnaires and control groups. Long-term results of hypospadias patients should be
measured in a prospective design using validated measurement tools.
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I N T RO D U CT I O N
Hypospadias is one of the most common urologic congenital anomalies and occurs in
approximately 1 out of 250 newborn boys.1 Hypospadias surgery aims to attain a straight
urinary stream from a meatus with a normal anatomical position, a straight penis in
erection, and a normal cosmetic penile appearance. A wide variety of operative techniques
has been developed during the past decades, all with the objective to achieve the best
possible outcomes for hypospadias patients on the long term. Many case series have
reported the outcomes of hypospadias surgery, but most case series only report pre-pubertal
or short-term results. Few reviews on long-term results have been published. Most of these
reviews included aforementioned studies, thus retrieving information from pre-pubertal
boys or from boys primarily operated at a late age.2-6 Evaluation of the aims of hypospadias
repair is unreliable in pre-pubertal boys, because pubertal growth can change the final
cosmetic and functional aspects of the corrected penis. Furthermore, psychosexual
development is not yet completed. Therefore, long-term outcomes of hypospadias
corrections should be evaluated after puberty. This review aims to present the results of
long-term hypospadias studies in postpubertal men who had hypospadias correction at a
young age. Results will help pediatric urologists in informing parents of a newborn boy
with hypospadias regarding the future expectations.

2

M AT E R I A L S A N D M E T H O D S
To review the long-term results of hypospadias surgery, inclusion criteria were defined to
select valid studies for a systematic review. Currently, hypospadias surgery is scheduled
before the age of 2 years, but this is a relatively recent insight. In order to show long-term
results representative hypospadias treatment nowadays, studies were included only if the
hypospadias reconstruction was completed before the age of 6 years. After this age, risk of
recall of negative memories is increased, possibly influencing psychosexual development
and appreciation of cosmetic results.7-11 Operative technique, single or multiple-staged
techniques, or severity of the hypospadias were no specific inclusion criteria. Reviews were
excluded. The minimum age at evaluation was set at 14 years, because puberty and sexual
development set off at this age. When no age was mentioned the age at operation was
determined based on the publication date, follow-up duration, and other remarks referring
to the timing of the operation and follow-up.
A broad search was made in the Medline/PubMed and Embase library using the following
search terms: (long-term [tiab]) AND (hypospadias[tiab] OR hypospad*[tiab]). This
resulted in 356 studies (Figure 1). After removal of duplicates, abstracts were screened
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based on the inclusion criteria by two investigators (SR and LdK). If there was no consensus,
the full text was analyzed to interpret the paper. References of included papers were checked
for possible missing studies.
Finally, 19 studies fulfilled the inclusion and exclusion criteria. Results are categorized and
described according to the aspects of micturition, cosmetic appearance, and sexuality and
relationships.
Classification of results
Studies mostly used non-validated author-developed questionnaires to measure the longterm results after hypospadias correction, making valid comparison of data difficult, if not
impossible. Therefore, definitions and classifications applied by the authors were used to
compare results in terms of percentages.
Data was analyzed using SPSS 16.0. Whenever possible, a weighted mean was calculated.
Both the chi-square tests and students’ t-test have been used to compare the outcomes. If
not mentioned otherwise, mean prevalence comprises the total hypospadias patient group
including severe hypospadias.
A separate analysis was made for the study outcomes of patients with severe hypospadias,
defined as posterior hypospadias, proximal hypospadias or (peno) scrotal hypospadias.
Results of control groups are pooled when available and used for comparison and
interpretation.

R E S U LT S
Ge n e r al
In total, 1003 patients were included in the 19 studies eligible for analysis (Table 1).
Mondaini’s group performed a cross-sectional study in 500 men including 42 men with a
history of hypospadias, thereby unable to provide a follow-up rate. The remaining 18 cohort
studies reported a mean response rate of 48.0% (21.7-100%; 961/2004 patients). Mean age
at time of the first operation was 3.8 years (range 1.4-5.0; 783 patients).7;8;12-23 The average
age surgery was completed was 3.5 years, but this was only reported in some studies (range
2.3-4.4; 154 patients).8;15;17;20;21 The mean age at follow-up was 27.0 years (range 14.0-34.7;
899 patients).7;8;12-17;19-21;23-28 On average, patients were operated 2.7 times (range 1.0-20.0;
509 patients).7;14;15;20;21;24;26;28
Data of 169 patients with severe hypospadias were identified.12-14;16;17;19-22;24 The mean age
reported at follow-up was 20.8 years old (range 15.6-30.0, 106 patients).
In total, data of 591 controls were described, with an mean age of 19.6 years old (range
16.9-29.9).13;20;21;27;28
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(long-term[tiab]) AND ((hypospadias[tiab] OR hypospadiacs[tiab] OR
hypospad*[tiab]) AND (functional[tiab] OR sexual[tiab] OR cosmetic[tiab] OR
aesthetic[tiab] OR micturition[tiab] OR voiding[tiab] OR urodynamic[tiab] OR
psychosexual[tiab] OR psychological[tiab] OR coping[tiab] OR psychosocial[tiab] OR
development[tiab] OR sexuality[tiab] OR urine[tiab]))

2

Search Strategy
hypospadias[tiab]
OR
hypospad*[tiab]

AND

PUBMED/MEDLINE = 177
57

long-term [tiab]
EMBASE = 179

Screening title/abstract

37

Checking duplicates

Inclusion criteria:






54 studies

References

English language
Mean age last operation <6 years
Mean age at follow-up >12 years
Micturition, Cosmetic, Sexual or
Psychosexual outcome

20
19 studies for review

3 studies

Figure 1. Summary of the main long-term outcomes of hypospadias repair. The results of the hypospadias
group in general are displayed compared to controls and patients with proximal hypospadias.

Mi c t ur i t i on
Table 2A presents data on the micturition outcomes. Patients with hypospadias reported
lower urinary tract symptoms (LUTS) similar to controls.13;14;16;19 However, controls were
more often satisfied with urinary function, as defined by the investigated studies, compared
to patients.12;15;21 Spraying, defined as spraying more than 50% of the time, occurs more in
patients with severe hypospadias compared to hypospadias in general and to controls. 7;8;1217;21;23-24;26
Post-void dribbling, defined as occurring more than 50% of the time, was reported
more often in patients compared to controls, but this was not significant. 8;12-14;17;21;23 A feeling
of incomplete emptying was experienced by 14.3% of the patients.15 This was not measured
in controls.
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Anterior 52%
Midshaft 17%
Posterior 31%

Proximal

Anterior 69.4%
Midshaft 9.1%
Posterior 18.8%

Anterior 46.4%
Midshaft 21.4%
Posterior 28.6%
Unknown 3.6%

Distal 62%
Midshaft 29%
Proximal 9%

Posterior

Midshaft 51.9%
Posterior 48.1%

Anterior 58%
Midshaft 22.5%
Posterior 10.8%

First
author
(year)

Aho 1
(1997)
N=43

Aho 2
(2000)
N=48

Aulagne
(2010)
N=27

Bracka
(1989)
N=196

Hoag
(2008)
N=28

Jones
(2009)
N=55

Kumar
(1994)
N=35

Lam
(2005)
N=27

Marroco
(2004)
N=32

MAGPI, Mathieu,
TIUP,Onlay,
Duckett

Two-staged

Split preputial flap

Single stage
Two staged

Meatal tube
Byars flap
MAGPI
Other

Ventralising
Terminalising
Other

Duckett-tube
Ceci-culp
Cahuzac
Other

Mathieu
Denis-Browne
Ombredanne
Other

Mathieu
Denis-Browne
Ombredanne

Operative
technique (%)

-

100

100

75
25

18
61
18
3

56.1
34.7
9.2

70
11
7
11

31.3
54.7
9.3
4.7

37.2
55.8
7.0

-

-

-

-

-

-

-

43 agematched

-

Control data

4-4.9

1.7

4.5
(2.3-12)

1.96
(1.0-2.9)

1.95

5

3.3
(2-6)

3.6
(1.9)

3.8
(1.3-9.1)

Age first
operation
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Table 1. Overview of the included studies on the long-term results of hypospadias repair.
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Questionnaire, CWRUFQ=Case western Reserve University Function Questionnaire, PhE=Physical Examination
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Dissatisfied with
urinary function
N (%)

Spraying
N (%)

Deviation of
urinary stream
N (%)

Post-void dribbling
N (%)

Weaker urinary
stream
N (%)

Straining
N (%)

Sitting during
voiding
N (%)

Qmax (ml/s)

Qmax
<95th percentile
N (%)

Table 2A. Long-term results: micturition outcome
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13/27
(48)

4/27
(15)

10/27
(37)

1/27
(3.7)

-

-

Bracka

-

-

75/196
(38.2)

-

-

-

-

-

-

-

Hoag

-

5/21
(17.8)

10/21
(48)

5/21
(24)

-

3/21
(14)

3/21
(14)

2/28
(7)

-

-

Jones

-

-

11/53
(22)

-

21/53
(39.6)

-

-

6/53
(11)

-

4/43
(9.3)

1/35
(2.8)

-

14/35
(40)

-

-

0/35
(0)

-

-
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1/27
(3.7)

Lam*

-

-

10/25
(40)

-

7/25
(28)

3/25
(12)

2/25
(8)

0/25
(0)

-

-

Miller*

-

-

9/19
(47.3)

-

-

-

-

4/19
(21)

8.4-22

-

7/43
(16.2)

-

-

-

-

4/43
(9.3)

-

-

-

-

Moriya 2§

-

3/22
(13.6)

-

3/22
(14)

7/22
(32)

0/22
(0)

-

2/22
(10)

-

-

Orkizwewski*

-

-

-

-

-

-

-

-

-

4/9
(44.4)

Patel*

-

-

-

-

-

-

-

-

17.318.4

-

Vd Werff 1

-

-

27/175
(15)

-

-

-

-

-

Vd Werff 2

-

-

14/137 38/137 28/137
(10)
(27.7)
(20.4)

-

0/137

-

LUTS
N (%)

Author

Kumar*

Mor

Total Hypospadias 68/151
(45.0)
Severe
Hypospadias

40/84 237/775 69/267 104/351 14/173 15/210 15/174
(47.6)
(30.5)
(25.8)
(29.6)
(8.1)
(7.1)
(8.6)

2

23/156
(14.7)
-

-

24.4

32/235
(13.6)

22/51
(43.1)

-

44/95
(46.3)

-

20/52
(38.5)

4/76
(9.0)

12/52
(23.1)

5/71
(7.0)

21.1

3/30
(10.0)

p-value

NS

N/A

<0.01

N/A

NS

NS

<0.01

NS

<0.01

NS

Controls

23/45
(51.1)

2/38
(5.2)

12/80
(15.0)

9/81
(11.1)

16/81
(19.8)

-

-

6/38
(15.8)

30.3

p-value

NS

<0.01

<0.01

<0.01

NS

- N/A

N/A

NS

<0.01

N/A

§ data of controls available. * severe hypospadias data available. p-value’s are given for the comparison with
the total hypospadias patients group. LUTS= lower urinary tract symptoms. Qmax= maximum flow rate
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Length penis flaccid/
stretched/
erect (cm)

Aho (1)

-

14/41
(34.2)

6/41
(14.6)

-

-

-

2/41
(4.9)

-

-

-

Aho (2)§

-

15/46
(33)

10/45
(22.2)

16/46
(35)

-

-

4/46
(8.7)

-

-

-

Aulagne*

6/27
(22.2)

-

-

9/27
(33.3)

13/27
(48)

-

5/27
(18.5)

26/27
(96.3)

15/27
(55.5)

7.0 /-/13.0

Bracka

-

86/196
(44)

60/196
(30.6)

-

-

-

39/196
(19.8)

-

-

7.5/13.5/13.5

Hoag

-

2/21
(10)

8/28
(28.6)

-

-

-

-

-

-

-

Jones

16/51
(31.4)

-

10/52
(19)

13/52
(25)

25/51
(49)

-

6/50
(12)

46/50
(92)

41/50
(82)

-

Kumar*

7/35
(20)

-

-

2/35
(5.7)

-

2/35
(5.7)

5/35
(14.2)

25/27
(92.6)

-

-

Lam*

5/27
(18.5)

-

23/27
(92)

2/27
(7.4)

-

4/27
(14.8)

0/27
(0)

-

27/27
(100)

-

Miller*

-

-

2/19
(11)

-

-

-

-

-

-

-

Mondaini§

-

-

11/42
(26.2)

-

10/42
(23.8)

-

1/42
(2.4)

-

-

-

Mor

20/43
(46.5)

8/43
(19)

-

-

-

-

-

-

-

-

Moriya (1)§

14/22
(63.3)

-

9/22
(40.9)

9/22
(40.9)

-

-

5/22
(23)

-

-

-

Vanden-driessche§ 4/10
(40)

-

-

-

3/10
(30)

2/9
(22.2)

-

-

-

-

V/d Werff (2)

-

-

-

-

-

6/137
(4.3)

-

-

-

-

Total hypospadias 72/215 125/347 139/462 51/199 51/130
(33.5) (36.0)
(30.0)
(25.6) (39.2)

8/71
(11.3)

73/623 97/104 73/104 7.4/13.5/13.4
(11.7) (93.3) (70.2)

Severe
hypospadias

18/89
(20.2)

-

21/40
(53.0)

9/81
(11.1)

13/27
(48.0)

6/62
(9.7)

9/83
(10.8)

45/48
(93.8)

42/54
(77.8)

7.0/-/13.0

p-value

<0.01

N/A

<0.01

<0.01

<0.05

NS

NS

NS

NS

NS

Controls

17/48
(35.4)

-

24/581
(4.1)

21/81
(25.9)

6/10
(60.0)

-

19/38
(50.0)

-

-

-

p-value

NS

N/A

<0.01

NS

NS

N/A

<0.01

N/A

N/A

N/A

§ data of controls available
* severe hypospadias data available
p-value’s are given for the comparison with the total hypospadias patients group
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Meatal position
glandular
N (%)
Slit-like, vertical
meatus
N (%)

Curvature
N (%)

Being ridiculed
N (%)

Dissatisfied
penile size
N (%)
Ashamed
or fear of undressing
N (%)

Dissatisfied
appearance
N (%)

Author

Concern of abnormal
penile appearance
N (%)
Dissatisfied with
result
N (%)

Table 2B. Long-term results: cosmetic outcome

Review literature

U r oflow metry
A few studies investigated the micturition by flowmetry. The maximum flow rate (Qmax)
ranged from 5-39 ml/s in hypospadias patients. Mean Qmax did differ significantly between
the proximal and general hypospadias groups.16;22;2;24 The Qmax was lower than the 95th
percentile of the nomograms in 13.5% of the hypospadias patients. 8;16;25;26

2

Cosme si s
Most studies used self-reported questionnaires about satisfaction with the cosmetic result.
Outcomes of these studies are summarized in Table 2B. At follow-up, one third of both
patients and controls thought their penile appearance was abnormal compared to peers of
the same age, where this was reported by 20.2% of the patients with severe
hypospadias.8;14;16;17;19;20;27 Characteristics of this control groups are unknown.20;27 Patients
with severe hypospadias are significantly less satisfied with penile appearance compared
with the hypospadias patients in general and compared with controls.7;8;12;13;15;17;20;24;28
Proximal hypospadias patient also reported dissatisfaction with penile size more often than
those with general hypospadias and controls.8;13;14;16;17;20 Regarding perception of body image,
as measured with the validated Junior Genital Perception Scale (JGPS), hypospadias patients
were less satisfied with their body image compared to controls (16.4 vs. 12.4, p=0.02).27
Urethrocutaneous fistulae were observed in 7.8% of patients and in 3.7% of those with
severe hypospadias.8;17 The meatal position and shape were generally good in all patients
with hypospadias.8;14;16;17 The mean penile length (both flaccid and erect) did not differ
significantly within patients with hypospadias. The Hypospadias Objective Scoring
Evaluation (HOSE) is the only validated instrument described to observe long-term
anatomical outcomes. A HOSE score above 14 points was defined as an excellent anatomical
outcome. Two studies used the HOSE score and 79.2% (77.8-80%) of the boys had an
excellent result.8;14

S exuali t y
Sexual outcomes are shown in Table 2C. Sexual functioning was (fairly) satisfactory in
81.4% of the total hypospadias group, but significantly more controls are satisfied
(93.3%).7;13;15;17;28, One study measured sexual satisfaction with a visual analogue score (VAS)
of 6.8 (0-10).14
Less patients had masturbated compared to controls.16;18;20;27 Frequency of masturbation per
month did not differ between the groups (4-10 times).20 The average age of first masturbation
was 13.5 years (n=218) in patients compared to 14.0 years (n=10) in severe hypospadias
patients and 13.0 years in controls (n=38).7;20 More hypospadias patients had had intercourse
compared to severe hypospadias patients and controls.7;14-16;18-20;24;27;28 Sexarche occurred
between 16.3-18.7 years of age in both patients and controls, with no significant difference
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Masturbation
N (%)

Intercourse
N (%)

Erectile dysfunction
N (%)

Duration erection
too short
N (%)

Dyspareunia or pain
in erection
N (%)

Ejaculatory problems
N (%)

Inhibition in sexual
contact
N (%)

Relationship or
married
N (%)

Aho 1

-

-

-

-

3/41
(7.3)

1/43
(2.3)

-

-

-

Aho 2§

-

-

-

-

5/46
(10.8)

1/46
(2.2)

6/46
(13.0)

-

29/47
(61.7)

Aulagne*

-

-

23/27
(85.1)

0/27
(0)

-

-

3/27
(11.1)

-

-

103/133
(77)

-

133/196
(67.8)

-

-

-

63/169
(37)

-

-

Hoag

23/28
(82.1)

-

17/28
(61)

1/26
(4%)

-

1/21
(5)

1/21
(5)

-

-

Jones

-

-

-

-

-

-

-

9/51
(17.6)

-

Kumar*

-

35/35
(100)

5/35
(14.3)

-

-

-

2/35
(5.7)

-

-

27/27
(100)

-

-

-

-

-

9/27
(33)

-

-

Marocco

-

25/35
(100)

14/32
(43.7)

-

-

-

-

-

-

Miller*

-

-

12/19
(63.2)

4/19
(21.1)

-

-

12/19
(63.3)

-

4/19
(21.1)

Mondaini§

-

-

7/42
(16.6)

-

-

-

-

9/42
(21.4)

-

Mor

-

-

32/43
(74.4)

-

-

-

-

-

7/43
(16.3)

Moriya 1§

-

22/22
(100)

11/21
(52.4)

0/22
(0)

1/11
(9)

-

3/33
(10)

-

8/22
(36.4)

Vanden-driessche§

-

7/10
(70)

8/10
(80)

-

-

1/10
(10)

0/8
(0)

1/7
(14.2)

3/9
(33.3)

Total Hypospadias

153/188
(81.4)

89/99
(89.8)

262/453
(57.8)

5/94
(5.3)

9/98
(9.2)

3/120
(2.5)

99/385
(25.7)

19/100
(19.0)

51/140
(36.4)

27/27
(100)

27/27
(100)

40/81
(49.4)

4/46
(8.7)

-

-

26/108
(24.1)

-

4/19
(21.1)

NS

<0.01

<0.05

NS

N/A

N/A

NS

N/A

NS

3/249
(1.2)

-

0/10
(0.0)

0/48
(0.0)

45/510
(8.8)

47/89
(52.8)

<0.05

N/A

NS

<0.01

<0.01

<0.01

Author

Satisfied w/ sexual
function
N (%)

Table 2C. Long-term results: psychosexual outcome

Bracka

Lam*

Severe Hypospadias
p-value
Controls
p-value

235/252 183/197 236/548
(93.3)
(92.9)
(43.1)
<0.01

<0.05

<0.01

§ data of controls available. * severe hypospadias data available. p-value’s are given for the comparison with
the total hypospadias patients group
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between the groups.7;12-14;20;24 The intercourse frequency per month did not differ (5.8 vs.
6.4 times).12-14 Erectile dysfunction was reported significantly more often by patients
compared to age-matched controls.8;13-15;20;24 Patients with (severe) hypospadias more often
reported ejaculation problems compared to controls.7;13-17;20;24;27 Main complaints were
weakness of the ejaculation or the need to milk semen out of the urethra. Premature
ejaculation was not mentioned in any of the papers.

2

Re lat i on ships
Patients with (severe) hypospadias less often have an intimate relationship compared to
controls, but the age differed between the groups (24.4 vs. 26.9 years respectively,
p<0.01).13;19;20;24;27

DISCUSSION
Ge n e r al
Studies on long-term outcomes after hypospadias repair at childhood are scarce. They are
characterized by a high loss-to-follow-up (51.6%), heterogeneous patients and data and
they lack validated questionnaires and control groups. It can be questioned whether this
supplies a representative reflection of the total group of patients with hypospadias.
Therefore, drawing conclusions based on the outcome of reviews on the long-term followup after hypospadias must be done with caution.
Despite the various methodological designs, heterogeneous data and small numbers of
included patients, the present studies are currently the best evidence available. Statistically,
pooling data retrieved from heterogeneous studies is a weak method for comparison.
However, due to the long-term nature of studies with small numbers and a lack of consistency
in providing data for comparison, weighted means provide the best possible indication of
the overall long-term results. Moreover, by the time the long-term results of hypospadias
surgery are known, the operative technique already may have advanced or changed. Hence,
we may always be one step behind improving the care of hypospadias patients.
However, by covering a wide variety of operative techniques, overall outcomes of this review
may help in predicting the long-term outcome of a newborn hypospadias patient. Figure
2 summarizes the main outcomes for clinical use.

Mi c t ur i t i on
Most studies investigated the micturition function; those that did not, generally studied
patients after straightforward distal hypospadias repair.18;27;28
Patients reported significantly more urinary symptoms compared to controls. However,

39

Chapter 2

some symptoms (post-void dribbling and a weaker urinary stream) were not significantly
different between the groups due to surprisingly high prevalence of symptoms in controls.
This could be explained by the lack of valid questionnaires on urinary symptoms for this
age-group. Objective urinary parameters (Qmax) did differ significantly between the
groups. A change of compliance caused by the absence of spongious tissue or presence of
scar tissue or strictures in patients with hypospadias could explain this finding.29
Symptomatic and objective parameters of urinary function show a discrepancy, both in
hypospadias patients and in controls, and are known to have a weak correlation.30 Therefore,
both should be evaluated in the follow-up of hypospadias patients. Patients with severe
hypospadias often reported spraying, straining and post-void dribbling. The lack of
spongious tissue around the neo-urethra might result in post-void dribbling in this group.
Straining could be the result of urethral or meatal stenosis. Spraying could be caused by
reconstructed navicular fossa and neo-meatus. Normally, the navicular fossa dilates and
narrows towards the meatus, causing a choke mechanism to form a straight stream. The
reconstructed navicular fossa is often cylindrically shaped and unable to create a straight
stream.

Co sme si s
The results of the cosmetic aspect of hypospadias repair are generally good. In addition of
the included studies, it is noteworthy to mention two studies published in 1995 by Mureau
et al. These did not fulfill our inclusion criteria.9;31 The long-term cosmetic and sexual
results after hypospadias repair in 189 men were studied. Most of the patients underwent
a ‘van der Meulen’ repair, including transpositioning the dorsal prepuce to the ventral side
to construct neo-urethra. The results reported by Mureau et al. mainly support the results
found in this review, except for the finding that a higher percentage of Mureau’s patients
(81%) considered the penile appearance to be abnormal. This difference might be due to
the operation technique used.
The supposition that penile appearance differs from normal is equally reported by patients
and controls in this review. Apparently, men questioning their penile appearance is endemic
and is not reserved for hypospadias patients only. This could also be explained by the
definitions and questionnaires used in the reporting, as well as the number of controls
investigated (only 48 men). Severe hypospadias patients less often report this concern of
abnormality, which is remarkable, since they are least satisfied with penile appearance
compared to the others. This difference could be caused by the younger age of the (severe)
hypospadias patients. Senses of what are realistic expectations and what is a ‘normal’ penile
appearance are gained in time and rely on cultural concepts and sexual experience.
Remarkably, curvatures were observed in half of the controls. This was based on one small
control group and cannot be considered as representative data for control men of this age.
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There is no literature regarding the degree of curvature that may be accepted or regarding
the outcomes of conservatively treated curvatures. However, in general a curvature of 300
or less is considered acceptable.
The normal meatal position in non-hypospadias men was in the anterior third of the glans
penis in 94%, which is corresponding with the findings in this review.32 According to the
validated questionnaires and the results of the self-developed questionnaires, cosmetic
results after hypospadias surgery were generally good.
In future studies, the cosmetic aspect should be evaluated using validated questionnaires only.
This rules out subjectivity as much as possible and leads to outcomes that can be compared.

2

S exuali t y
Sexuality was thoroughly investigated in the eligible studies. However, none used an age
validated questionnaire and definitions used for sexual function varied widely or were
poorly described. Therefore, comparing these sexual outcomes is possibly equivalent to
comparing apples and oranges. Hypospadias patients in general reported to be less satisfied
with sexual function compared to controls. Hypothetically, lower satisfaction could be due
to dissatisfaction with cosmesis, a distorted body image, or to a low self-esteem, but clear
associations were not described.4 Masturbation was practiced less by hypospadias patients
compared to controls, which could be explained by the difference of age in the groups (18.3
vs. 21.4 years, p<0.001). Another explanation could be sexual inhibitions, since patients
report this more often, as was also found in a previous review.4 Mureau et al. described an
even lower percentage of masturbation, probably due to a large proportion of adolescents
in the population studied.9;31 All patients with severe hypospadias had masturbated, but
this finding was reported by just one study.16 Contrary to earlier reports that sexual onset
is delayed, the age patients started masturbation and intercourse is comparable to that of
controls.9;31;33
More patients report to be sexually active compared to controls, but as the mean age of
patients was higher than of controls this may explain the difference (20.8 vs. 18.2 years,
p<0.01). This finding could also be due to different definitions of sexual activity applied in
the studies.
Erectile dysfunction is more prevalent in hypospadias patients compared to controls.
Theoretically, there might be nerve damage due to surgery, especially in patients with
proximal hypospadias and after curvature correction.34 Furthermore, a psychosexual cause
of erectile dysfunction cannot be ruled out to explain this prevalence of ED.
Patients with (severe) hypospadias report ejaculatory problems more often. This is not only
a problem of patients with severe hypospadias, in whom this might be explained by an
enlarged utriculus or the absence of a well-developed bulbospongiosus muscle. Other
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possible causes of ejaculatory dysfunction are urethral strictures, stenosis of the neo-meatus
or urethrocutaneous fistula. Premature ejaculation was not mentioned in any of the
hypospadias follow-up studies.

Relati on sh i ps
Patients with (severe) hypospadias less frequently have an intimate relationship compared
to controls. On average, the control group was older, which could explain the higher
prevalence. Some studies found the severity of hypospadias as an indicator of a lower
percentage of relationships.7;13 A lower self-esteem, a negative genital appraisal and
inhibition in sexual contact are more likely to affect this prevalence.7;11;13;28 Data on
relationships, and specifically the influence of the hypospadias repair, remain scarce.
Interview studies might provide better insight into the influence of hypospadias on intimate
relationships on the long term.

F u t ur e
Investigating the long-term results of hypospadias patients remains a challenge, due to a
high loss–to-follow-up, heterogeneous patients and data and the lack of validated
measurement tools. In order to gain homogeneous, large volume series of long-term
outcome, high-volume centers for hypospadias surgery should be encouraged to evaluate
their long-term results in a prospective design.
A prospective study should focus on objective end-points in hypospadias patients as well
as subjective ones, such as quality of life. At a long-term evaluation both uroflowmetry and
the IPSS can be used for urinary outcome. Cosmetic results can be measured by taking
photos of the penis at evaluation points as well as by the HOSE or the Pediatric Penile
Perception Score (PPPS).35 Sexual function should be evaluated with a sexual questionnaire
validated for young adults. Currently, a prospective audit system including all newborn
hypospadias patients started in the Netherlands, obtaining objective evaluation of shortterm results. Possibly this system can later be used for the long-term results as well.
Patients with hypospadias are arguably better off in experienced hands in terms of shortterm complications.36;37 Whether this is also true for long-term results is uncertain, but
more experienced centers do contain higher volumes of patients eligible for follow-up.
More importantly, parents of a newborn hypospadias patient should be properly informed
so that realistic expectations about the future of their son can be outlined. Information
given to the patients themselves, at an age when they are ready for it, may increase their
acceptance and self-esteem.
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CONCLUSIONS
Generally, studies on the long-term results of hypospadias repair are characterized by a
high loss to follow-up, heterogeneous data and lack of validated measurement tools.
The results in general are acceptable. Hypospadias patients have more urinary symptoms
and a lower Q-max than controls. Reported satisfaction with penile appearance and penile
length is less in patients compared to controls. However, objective assessment of cosmetic
results is good. Hypospadias patients are as sexually active as controls, but are less satisfied
with sexual functioning and less often have intimate relationships than controls. Overall,
outcomes are slightly worse in patients with proximal hypospadias. Controls reported a
high prevalence of urinary symptoms and dissatisfaction of cosmesis, possibly indicating
a lack of validity and definitions in the self-developed questionnaires used.
Future investigation of long-term results of hypospadias repair is recommended and should
be done prospectively, with the use of validated measurement tools.

2
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A B S T RACT
I n t r od uc ti on
The prevalence of erectile dysfunction (ED) is mainly studied in older males, whereas we
measured prevalence of ED in young healthy males using a validated questionnaire.

Ai m
Assessing the prevalence of ED in young adult men using the International Index of Erectile
Function (IIEF-15) and creating a benchmark for ED in this young age group for further
research.

M e t h ods
Male students were randomly asked to participate. Men with history of sexual dysfunction
or urologic disease were excluded. Age, having a relationship and the IIEF-15 were filled
out anonymously and in private. Outcomes of all domains were separately analysed based
on relationship and intercourse frequency.
Main Outcome Measures
Erectile Dysfunction measured by the IIEF-15.

Result s
151 students, aged 21.8 years (17-35, SD 2.98) participated and 14 were excluded. Of 137
students, 81% reported to have an intimate relationship. ED appeared to be present in 46
students (33.6%). The answer ‘no sexual activity’, resulting in a 0-score, was given
inconsistently. Outcomes were analysed for students who gave this answer at least once
compared to those who never did. Nobody had ED in the group ‘without 0-scores’ (n=91).
All students in the group ‘with (inconsistent) 0-scores’ (n=46) had ED. Students with a
relationship had ED in 24.3% compared to 73.1% in those without a relationship (p<0.001).

Co n c lusi on
When men with inconsistently answered IIEF-15 questionnaires are excluded, a 0%
prevalence of ED is found in this age–group. The current scoring method however does
not state that these questionnaires should be excluded, and results in a prevalence of ED
of 34%. Possibly, the scoring method of the IIEF-15 needs to be reviewed when this
questionnaire is used in young, healthy men in order to accurately measure the prevalence
of ED.
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I N T RO D U CT I O N
Erectile dysfunction (ED) is defined as the inability to achieve or maintain an erection
sufficient for satisfactory sexual performances.1 ED is a frequently reported problem or
symptom, with a prevalence that increases with age.2-6 ED questionnaires were developed
along with the introduction of PDE-5 inhibitors as a treatment of ED. These questionnaires
aimed to measure prevalence and the effects of treatment.7 Rosen et al. developed and
validated the IIEF-15, which was subsequently translated and validated in many countries.8
The questionnaire has been widely used as a primary end-point to measure ED. Prevalence
has been measured in diverse patient populations, healthcare settings, and in association
with various co-morbidities. Treatment results of various drugs, both in the research and
clinical setting, have been evaluated using this questionnaire.8
Prevalence studies mainly focus on the group clinically known to report ED, i.e. men aged
over 40 years.2;5;6;9 Few studies have focused on the prevalence of ED in young men (aged
18-30 years) using a validated questionnaire.2;4;10;11

3

Ai m
Since the prevalence of ED is evaluated (almost) exclusively in older men, this study aimed
to determine the prevalence of ED (using the IIEF) in a young, healthy male population.
Another objective was to create a benchmark in this younger age group for comparison
with young men who underwent penile and/or urethral reconstructive surgery in childhood.

METHODS
Dutch male medical students (from freshmen to seniors) were randomly asked to participate
in this study. In private, participants anonymously completed a 27-item questionnaire
containing the IIEF-15. Their age and whether or not they had an intimate relationship
was recorded. An exclusion criterion was a history of sexual dysfunction or urologic disease.

Mai n Outcom e Mea sures
The IIEF-15 contains 5 domains representing sexuality: Erectile Function (EF=Q1, 2, 3, 4,
5, 15, see Textbox 1), Intercourse Satisfaction (IS=Q6, 7, 8), Orgasmic Function (OF=Q9,
10), Sexual Desire (SD=Q11, 12) and Overall Satisfaction (OS=Q13, 14).7 Scores of the
different IIEF-15 domains were calculated by summing the scores of the questions
representing the domain. The answer ‘no sexual activity in the last 4 weeks’ resulted in zero
points. Total scores of 1-5 points on the EF domain indicate that no sexual activity took
place in the last 4 weeks, making the IIEF invalid to measure ED.
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Textbox 1. Questions of the EF domain of the IIEF-15
Q1:

“How often were you able to get an erection during sexual activity?”

Q2:

“When you had erections with sexual stimulation, how often were your erections hard enough for
penetration?”

Q3:

“When you attempted sexual intercourse, how often were you able to penetrate (enter) your
partner?”

Q4:

“During sexual intercourse, how often were you able to maintain your erection after you had
penetrated (entered) your partner?”

Q5:

“During sexual intercourse, how difficult was it to maintain your erection to completion of
intercourse?”

Q15: “How do you rate your confidence that you could get and keep an erection?”

ED was defined as an EF domain score <25 points.12 There is no consensus on the cut-off
points for normal values in the other domains (i.e. IS, OF, SD, OS). IIEF-15 outcomes were
itemized for intercourse frequency and relationships. Question 6 of the IIEF-15 covers
intercourse frequency which is divided into: no intercourse, intercourse <1x/week and >1x/
week. Since question 6 is part of the IS domain, analysis for intercourse frequency based
on question 6 is impossible for the IS domain.

S t ati st i c al ana l yses
Data are analysed using SPSS 15.0. Continuous data (domain outcomes) are analysed using
ANOVA, Student’s t-test and Pearson’s correlation, whereas categorized data (cut-off scores,
relationship, intercourse frequency) are analysed using the Chi-square test and Spearman’s
rank correlation. Only significant correlations (p<0.05) are reported.

R E S U LT S
The participating study group consisted of 151 male medical students, with an average age
of 21.8 (17-35, SD 2.98) years. None of the students had a history of urologic disease or
sexual dysfunction. Three subjects returned an incomplete questionnaire and were therefore
excluded. Of the remaining 148 subjects, 11 (9.3%) had a total EF score <5 points and their
questionnaires were considered invalid. Of the remaining 137 men, 81% reported to have
an intimate relationship.
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Textbox 2. Example scoring method of IIEF-15
Q2:

“When you had erections with sexual stimulation, how often were your erections hard enough for
penetration?”
0 points = no sexual activity in last 4 weeks
5 points = almost always/always
4 points = most of the time (much more than half of the time)
3 points = sometimes (about half of the time)

3

2 points = a few times (much less than half of the time)
1 point = almost never/never

Er ec t i le dysf unctio n
Scores on the IIEF-15 are given in Table 1. For 137 students, the average EF score was 23.9
(SD 8.2); the median score was 29.0. Due to the skewed distribution, a subanalysis was
necessary. This subanalysis was done based on the answer ‘no sexual activity in the last 4
weeks’ resulting in a 0-point answer (Textbox 2). This answer was given inconsistently
throughout the questionnaire. Students who never gave this answer were analysed as the
without-zero-scores group (WOZS group). Students who gave this answer at least once
were analysed as the with-zero-scores group (WZS group).
In total, 46 of 137 (33.6%) students reported ED (Table 1). Subgroup analyses based on
relationship or intercourse frequency are shown in Table 1. Data from students with and
without an intimate relationship show that the EF domain score is significantly lower in
those without a relationship (17.3 vs. 25.4, p<0.001, Table 1). ED is present in 19 of 26 (73.1%)
students without a relationship compared to 27 of 111 (24.3%) students with a relationship
(p<0.001). Subanalysis for intercourse frequency was done with the ANOVA test. Statistical
outcomes between all three groups were significantly different on all domains. The score of
the EF domain is significantly lower in students not having intercourse (p<0.001), but is not
significantly different in students with a frequency <1x /week compared to those with a
frequency >1x per week. In students with a frequency <1x /week 6.6% scored ED compared
to 0% in those with a higher frequency (p=0.038, Table 1).
The EF score showed a significant difference between the WOZS and WZS groups (p<0.001,
Table 1). None of the students in the WOZS group (n=91) scored ED. In the WZS group
(n=46) the score of all subjects indicated ED (Table 1). All 137 students (WOZS and WZS)
had a total EF score >5. Within the WOZS group, a relationship or higher intercourse
frequency had no significant effect on the score of the EF domain (Table 1). The EF domain
score showed a positive correlation with higher age and having a relationship (rho 0.353
and 0.359, respectively).
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Table 1. Outcomes of IIEF-15 in a control group of young men. The answer ‘no sexual activity in the last 4 weeks’
nin the IIEF results in a zero point answer. Those who never gave this answer in the IIEF are in the ‘without zero
score’ group (WOZS) and those who at least gave this answer once are in the ‘with zero score’ group (WZS).
AVERAGE (standard deviation)

IIEF-15 domain
(range)

n (%)

EF
(1-30)

IS
(0-15)

OF
(0-10)

SD
(2-10)

OS
(2-10)

No ED
(EF >25)

ED
(EF <25)

n=137

23.9
(8.2)

8.5
(6.2)

9.
(2.5)

8.0
(1.4)

7.1
(2.5)

91/137
(66.4)

46/137
(33.6)

Median

29.0

11.0

10.0

7.0

8.0

WZS n=46

12.7
(3.0)

0.1
(0.3)

7.6
(3.8)

6.5
(1.2)

4.8
(2.2)

0/46
(0)

46/46
(100)

29.5
(0.9)**

12.8
(1.7)**

9.8
(0.6)**

7.2
(1.4)**

8.3
(1.8)**

91/91
(100)**

0/91
(0)**

17.3
(7.7)**

2.8
(4.7)**

7.9
(3.7)*

6.9
(1.0)

3.2
(1.0)**

7/26
(26.9)**

19/26
(73.1)**

25.4
(7.5)

9.8
(5.7)

9.4
(2.0)

7.0
(1.4)

8.1
(1.8)

84/11
(75.7)

27/111
(24.3)

12.6
(2.6)**

N/A

7.7
(3.7)**

6.4
(1.1)*

4.8
(2.2)**

0/44
(0)**

44/44
(100)**

<1x/week intercourse n=30

28.5
(4.2)

N/A

9.5
(1.9)

7.0
(1.5)

7.2
(2.2)

28/30
(93.3)

2/30
(6.6)

>1x/week intercourse n=63

29.5
(0.9)

N/A

9.9
(0.4)

7.3
(1.4)

8.8
(1.4)

63/63
(100)*

0/63
(0)*

WOZS n=91
Relationship
Without relationship n=26
With relationship n=111
Intercourse frequency
No sexual attempts n=44

WOZS

Relationship
Without relationship n=7

29.1
(1.2)

10.3
(0.8)**

9.7
(0.8)

7.7
(0.8)

4.0
(0.6)**

With relationship n=84

29.6
(0.8)

13.0
(1.6)

9.9
(0.4)

7.1
(1.5)

8.7
(1.3)

<1x/week intercourse n= 28

29.5
(0.8)

N/A

9.8
(0.6)

6.9
(1.4)

7.3
(2.1)**

>1x/week intercourse n= 63

29.5
(0.9)

N/A

9.9
(0.4)

7.8
(1.4)

8.8
(1.4)

Intercourse frequency

EF=Erectile Function (Q1, 2, 3, 4, 5, 15), IS= Intercourse Satisfaction (Q6, 7, 8) OF= Orgasmic Function (Q9, 10)
SD=Sexual Desire (Q11, 12) OS= Overall Satisfaction (Q13, 14)
WZS: With 0 scores (“no sexual activity in the last 4 weeks”)
WOZS= group without 0 scores (never gave answer of ‘no sexual activity’)
* p<0.05 or ** p<0.001, based on ANOVA (intercourse frequency), Student’s t-test or Chi-square test
N/A: could not be calculated since Q6 (intercourse frequency) is part of the IS domain
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Oth e r I I EF-15 dom a ins
The average and median scores of the remaining domains are shown in Table 1. Domain
scores of the IS, OF and OS are significantly lower in the group without a relationship than
in those with a relationship (Table 1). Scores on the SD domain are similar in both groups
(p=0.69). Average scores of the domains differed significantly when scores were divided
over the WOZS and WZS group. Within the WOZS group, men without a relationship had
significantly lower outcomes on the domains IS and OS (both p<0.001), whereas OF
remained the same (p=0.59, Table 1).
In students with intercourse <1x/week compared with those >1x/week a significant
difference was seen only on the OS domain (7.17 vs. 8.76; p<0.001, Table 1). The other
domains showed no significant differences between the groups.
As expected, the IIEF-15 domains correlated with each other.7 Age and having a relationship
were positively correlated with the IS (rho 0.339 and 0.466, respectively) and with the OS
domain (rho 0.383 and 0.648, respectively).

3

DISCUSSION
In this study, a high prevalence of ED was found using the IIEF-15 in a group of male
medical students. The median of the IIEF-15 domains is higher compared to the average
scores, except for the SD domain, indicating that scores are distributed unevenly within
the group and that outliers are present. To investigate this skewed distribution, the group
was analysed in the WOZS and WZS group. Of the WZS group, everyone appeared to have
ED, whilst none of the WOZS group had ED. Inconsistent answers of ‘no sexual activity in
the last 4 weeks’ (0-points) might explain this difference. For example, Q2 and Q15 (see
Textbox 1) could be answered with a maximum score (always/almost always), even without
having a relationship or having intercourse. This would lead to a valid total score of 10
points. The EF domain score reaches above the 5-point limit (valid questionnaire), but
stays below the 25-point limit (ED), resulting in ED according to the IIEF-15 (see Figure
1. as an example). This inconsistency could cause the high prevalence of ED. It is therefore
questionable whether the 5-point limit is a valid cut-off point to use in this age group to
determine validity of the questionnaire.
In the present study, the 34% prevalence of ED is unexpectedly high and made us question
the results. Previous studies in healthy men aged 18-30 years have reported a prevalence
of ED of 2-26%.3;4;10;11;13-15 A prevalence as high as ours corresponds with that seen in older
age groups.2;5;6;9 Previous studies have reported exclusion of total scores <5 points, but total
EF scores, cut-off points used, and how the investigators dealt with the above-mentioned
inconsistency, are not discussed.2-4;10;11;14 Therefore, previously reported prevalence rates of
ED in this young age group might be unreliable when based on the IIEF-15.
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The IIEF-15 has never been validated for this age-group, neither was it intended to measure
the prevalence of ED in this age-group. We chose to use the questionnaire most known in
literature to measure erectile function, since currently no validated questionnaire exists to
measure ED in this age-group.
Data on the domain scores other than EF in this age group have not been reported
previously. In the present study, relatively high scores were found on the other IIEF-15
domains, which were all above 70% of the maximum score, except for the IS (Table 1).
Although these Dutch medical students were randomly selected, a selection bias based on
geographical, cultural or socio-economic grounds cannot be excluded. These factors can
influence the sexual behaviour in young men.16 This could also influence the results, since
the perception of EF is (often) determined by culture.
Only medical students were included, which might have caused a selection bias. Possibly,
medical students are not representative for the general population of this age-group due to
higher stress levels and longer working hours compared to other young men, but this has
never been proven in literature. It would have been interesting to interview men
inconsistently answering the questionnaire. However, demographic characteristics of these
men as well as more information on sexual function lack, because the questionnaires were
filled out anonymously for privacy reasons. The inconsistency was unpredicted and students
were no longer traceable for an interview to find out possible causes for the inconsistency.
Another explanation of the relatively low scores on EF might be high general expectations
of the erectile function in this age group. Low self-esteem and lack of confidence in sexual
function might lead to lower scores on the IIEF in this age group.
The IIEF is intended for men with a relationship, so not having a relationship might

Figure 1. Erectile Function: Examples of inconsistent and consistent answers on IIEF regarding 0 scores.
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influence the prevalence. We found that 81% of our population had a relationship, which
is as expected for this age group.17 Based on the item ‘relationship’, 73.1% (19/26) of students
without a relationship had ED compared to 24.3% (27/111) of students with a relationship.
This latter percentage is still a high prevalence of ED. Lack of a relationship was weakly
correlated with a lower EF domain score, meaning that this factor contributes in part to
the high prevalence.
In this study, differences in ED between the WOZS and WZS groups show what influence
the current cut-off level of 5-points could have on the prevalence. Especially inconsistency
in 0 scores can cause low general EF scores. Rosen et al. mention some limitations of the
IIEF in their review.8 They report that the IIEF is not suitable to differentiate between
different sexual disorders such as orgasmic disorders and ED. In addition, the IIEF does
not cover the (sexual) relationship with a partner. However, Rosen and colleagues did not
discuss the limitation related to possible inconsistent answers.
Another explanation for the higher prevalence might be premature ejaculation (PE). The
students might have reported PE symptoms as ED symptoms on the IIEF-15. The high
prevalence of ED could partly reflect the actual inability to get an erection, as well as
symptoms of PE. The prevalence of PE at this age is 18% and the prevalence of ED increases
with age.2-6;18 In the present study the found ED scores might be the sum of both ED and
PE. In the questionnaire, PE is not explicitly mentioned, but could influence other domains,
e.g. satisfaction with intercourse and orgasmic function.
The prevalence of ED found in young healthy men might be caused by a false-positive
diagnosis of ED. This might be inherent to the scoring system of the IIEF-15, in which the
possible answer ‘no sexual activity in the last 4 weeks’ is not taken into account. However,
if the true prevalence of ED in this age group is 33.6%, public awareness of and clinical
attention to this problem should increase. A specified erectile function list for this age group
should be compiled in order to acquire more accurate results. The IIEF-15 however has
proven to be valid in a wide variety of populations. Possibly, only the scoring method of
the IIEF-15 should be adjusted for this age-group for example by excluding all questionnaires
containing inconsistent 0 scores.

3

CONCLUSION
When men with inconsistently answered IIEF-15 questionnaires are excluded, a 0%
prevalence of ED is found in this age–group. The current scoring method however does
not state that these questionnaires should be excluded, and results in a prevalence of ED
of 34%. Possibly, the scoring method of the IIEF-15 needs to be reviewed when this
questionnaire is used in young, healthy men in order to accurately measure the prevalence
of ED.
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Ab b r evi ati ons
IIEF
EF
SD
OF
OS
IS
ED
PE
WZS
WOZS
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- International Index of Erectile Function
- Erectile Function
- Sexual Desire
- Orgasmic Function
- Overall Satisfaction
- Intercourse Satisfaction
- Erectile dysfunction
- Premature Ejaculation
- With Zero Scores
- Without Zero Scores
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Chapter 4

A B S T RACT
Pur p ose
To assess long-term results after hypospadias surgery with respect to urinary and sexual
function, cosmetic appearance and intimate relationships.

M ate r i als an d m etho ds
Patients (n=116), now adults, having undergone surgery between 1987 and 1992 were
contacted. Participation included postal questionnaires containing the International
Prostate Symptom Score (IPSS), International Index of Erectile Function (IIEF-15) and the
Dutch Survey of Intimate Relations (Nederlandse RelatieVragenlijst, NRV), uroflowmetry
and assessment of cosmetic appearance using the Pediatric Penile Perception Score (PPPS).
A control group of 151 male students completed the IPSS and IIEF, and performed
uroflowmetry.

Result s
91 (78%) patients were traceable, 57% returned the questionnaires and 27% visited the
clinic. Forty-seven patients had distal, 8 had midshaft, and 11 had proximal hypospadias.
IPSS was >7 in 9/64 (14%) patients compared to 10/151 (7%) controls. Patients with distal
hypospadias reported more complaints of micturition. Patients with proximal hypospadias
had a lower Qmax compared to other patients and to controls.
For sexuality, total IIEF did not differ between patients and controls. Patients with proximal
hypospadias reported less satisfaction with penile length and (objectively) their penile
length was less than the average of all patients (10.8 vs.12.1 cm). Cosmetic outcome was
considered satisfactory.
Thirty-three patients returned the NRV correctly; the outcomes were above average,
especially for sexuality and independence.

Co n c lusi on
Patients with distal hypospadias have a higher IPSS and patients with proximal hypospadias
have a lower Qmax, compared with controls. Sexual function and cosmetic outcomes are
rated good. The quality of intimate relationships is above average.
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I N T RO D U CT I O N
Hypospadias is a frequently occurring congenital abnormality of the penis, seen in
approximately 1/200 to 1/300 newborn boys. Using the Barcat classification, the different
types of hypospadias can be divided into proximal, mid-shaft and distal. The optimal
method of correction per type of hypospadias is unknown, resulting in over 200 reported
surgical options. The aim of reconstruction is to allow voiding in a forward stream, a normal
cosmetic appearance of the penis, and a straight erection.
Short-term complications of reconstructive treatment are urethra-cutaneous fistula (most
commonly), urethral or meatal stenosis, complete wound dehiscence, graft necrosis,
stranguria and (urinary tract) infections.1,2 The long-term outcome of hypospadias
treatment in terms of voiding, surgical complications, sexual functioning, intimate
relationships or cosmetic results has been investigated.3-9 Results include voiding
dysfunction, a poor psychosexual development during puberty, and dyspareunion. However,
most of these studies used questionnaires only 3,5,7-9 and others described a relatively short
follow-up period or a small number of patients.6,7
This follow-up study investigated the long-term outcome of urinary and sexual function,
cosmetic outcome and the quality of the intimate relationship for hypospadias patients by
making use of questionnaires, physical examination and uroflowmetry.

4

M E T H O D S A N D M AT E R I A L S
S tudy popul a tio n
The study population consisted of 116 men (aged 18 years and older at the time of this
study) operated in our institution for hypospadias between January 1987 and January 1992.
When contact details were obtainable with a reasonable effort (Parents, GP’s, local
government) , patients were selected for inclusion. By a phone call on behalf of their former
surgeon, patients were asked to participate by filling out postal questionnaires and by
visiting the clinic. Patients not fully participating received the questionnaires only. Data on
patients’ hypospadias history, number of reconstructive operations and last reconstruction
technique used were retrieved from the medical records. Methods of reconstruction
techniques were grouped in Mathieu-like reconstructions, and reconstructions using the
prepuce with creation of a vascularised tube or onlay graft. If technically possible and
appreciated by the parents, preputial reconstruction was performed in combination with
Mathieu-like correction.10 Urethral reconstruction was always done over a 12 French
catheter, leaving a 10 French as a stent, if needed.
Male medical students (aged 18 to 30 years) with no urologic history were randomly asked
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to participate as controls by anonymously filling out the questionnaires and performing
uroflowmetry. PPPS was not done in controls, since this was expected to discourage controls
to participate due to violation of privacy.
The study protocol was approved by the local Medical Ethics Committee.

S t udy par ameters
Questionnaires
Questionnaires contained the International Prostate Symptom Score (IPSS11), the
International Index of Erectile Function (IIEF-1512) and the Dutch Survey of Intimate
Relations (NRV)13. The IPSS was chosen as a validated score for LUTS. The IIEF-15 contains
five separate domains describing sexual function. Domain scores were calculated by
summing the scores of questions representing that domain (Table 1).
The NRV is a validated questionnaire to score the quality of a relationship in couples living
together, consisting of 80 items covering 5 domains. The ‘Total Relationship Quality’ score
combines the sum of all scores. Outcomes on the different domains are categorised into
‘above average’, ‘average’ and ‘below average’ based on a 20-60-20 percent distribution in
the population scores (Table 1).
Patients also received additional non-validated questions regarding urinary spraying,
satisfaction with penile length and the frequency of masturbation (Table 1). The controls
anonymously filled out age, IPSS, IIEF and the additional questions.
Measurements
Patients were instructed to attend the clinic with a full bladder. Control patients received
500 ml of a soft drink approximately 2 hours prior to the measurement. Uroflowmetry was
performed using a Mediwatch UroDyn 1000® with a Thompson filter.
The flow pattern, Qmax, voided volume and voiding time were analyzed. To attain
representative measurements, voided volumes below 100 ml were excluded. For
interpretation, the nomogram of Pernkopf was used, plotting Qmax versus voided volume.14
A flow pattern with a flat curve at Qmax of at least 5 seconds was defined as a plateau-shaped
pattern. Post-void residual was measured with the Bladderscan® in patients only. Patients
underwent physical examination including penile length measurement. The stretched
penile length was measured from the symphysis to the tip of the glans with the penis
maximally stretched while compressing the pre-symphatic fat. Penile cosmetic appearance
was judged by two authors (SPR and GAW) based on the Pediatric Penile Perception Score
(PPPS).15 Erectile curvature presence was obtained by history. General penile appearance
was scored by patients themselves.
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Table 1. Cut-off points used for the different variables. Data are categorized when possible.
Measurement
IPSS
0=excellent
5=poor

≤7
8-19
≥20

Mild or no dysfunctional voiding
Moderate dysfunctional voiding
Severe functional voiding

Satisfaction micturition1

0-1
2-5

(very) satisfied
(very) dissatisfied

IIEF
0 or 1=poor
5=excellent

Erectile function1,2
Orgasmic function1
Sexual desire1
Intercourse satisfaction1
Overall satisfaction1

<21
-

Erectile dysfunction
No cut-off point known
,, ,,
,, ,,
,, ,,

Additional
questions
0=excellent
5=poor

Masturbation frequency2

0-1
2-5

≤1/week
≥1/week

Spraying2

0-2
3-5

Spraying <50% of the time
Spraying >50% of the time

Satisfaction length2

0-1
>2

(very) satisfied
(very) dissatisfied

NRV
True/False

Independence2
Closeness2
Identity2
Conflict resolution2
Sexuality2

20-60-20
,,
,,
,,
,,

Uroflowmetry

Valid measurement2
Qmax1
Flow pattern2
Voided volume1
Voiding time1
Post-void residual2

Yes/No
Yes/No
Yes/No

PPPS

1

Cut-off

IPSS1

PPPS 1-42
Subjective score2
Penile length1

0-3
0-3
-

4

Partner respects /accepts him
Loving & trusting another, expressing emotions
Evaluation of himself as a partner
The way conflicts are being solved
Satisfaction of sexuality & attunement with
partner
Pernkopf’s nomogram
Plateau-shaped pattern at Qmax >5sec
Excluded when volume <100ml
>10% of the voided volume
0=very unsatisfactory and 3=very satisfactory

Continuous data , 2 Categorized data

Data analysis
Outcomes on the IPSS, IIEF, NRV score, additional questions, PPPS and uroflowmetry
were categorized when possible (Table 1). Baseline characteristics of the hypospadias group
(Barcat classification, responders vs. non-responders) and outcomes between patients and
controls were analyzed. Continuous data were analyzed using ANOVA and the independent
Student’s t-test. Categorized data were analyzed using Chi-square and Fisher’s exact test.
Correlations were analyzed using Pearson correlation and Spearman’s rank correlation. A
p-value <0.05 was considered significant. Acquired data were analyzed using SPSS version
12.0.
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R E S U LT S
Of the 116 patients, 91 were traceable; 80/116(76%) consented to participate and
66/116(57%) returned the questionnaires (Table 2). Two patients returned completely blank
questionnaires, one due to his medical condition and having no relationship, and the other
for unknown reasons. Another patient did not fill out the IIEF for unknown reasons.
Thirty-one patients visited the clinic. One patient could not perform uroflowmetry and
one refused the penile measurements. NRVs were completely filled out by 33/66 (50%)
patients.
The median age at first surgery was 2.1 years old. Distribution of the baseline characteristics
in the participating patients differed from those of the non-responding ones (Table 2).
Patients visiting the clinic more often had a circumcised penile appearance after hypospadias
surgery compared with the non-participating group (p<0.01). Patients with proximal
hypospadias had undergone more operations than patients with distal hypospadias (p<0.01).
No patients underwent a planned two-stage repair.
The control group consisted of 151 students with an average age of 21.8 (±3.0) years.

M i c tur i t i on
Results on micturition are shown in Table 3. Moderate or severe voiding dysfunction was
reported by 14% of the patients compared to 7% of the controls (p=0.079). Patients with
distal hypospadias reported a weaker urinary stream compared to controls (p=0.05). With
the exception of proximal hypospadias patients, satisfaction with urinary function was
lower in patients than in controls (p<0.001). A spraying urinary stream was reported more
often by patients (p=0.001).
Uroflowmetry could not be performed by 4/151 controls and 9/147 measurements were
excluded from analysis based on the voided volume (Table 3). Uroflowmetry measurements
were within the 95th percentile of the Pernkopf nomogram in 26/30 (87%) patients compared
to 134/138 (97%) controls (Figure 1, p<0.001). The Qmax of the hypospadias patients in
general did not differ from controls. However, patients with proximal hypospadias had a
lower Qmax compared to controls (p=0.032). No significant correlation was found between
the IPSS and the Qmax (p=0.053). A plateau-shaped pattern was seen in 7/138 (5%) controls,
all at a high Qmax, and in 5/30 (16%) patients (p=0.041). Thirteen (43%) patients had a
post-void residual (PVR). The average voided volume of these patients was 399 ml, the
average PVR was 124 ml (20-217) with 9/13 residuals >100 ml. Both an IPSS >7 and a PVR
were associated with a lower reported satisfaction of urinary function (rho=0.37 and
rho=0.41).
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34 (54)
62 (93)
5 (7)
-

≥1 complications

Surgical technique
Mathieu-like
Prepuce assisted
Other

*p<0.05

53 (79)
10 (15)
2 (3)
2 (3)
-

36 (54)

Prepuce reconstruction

1
2
3
4
5
7

34 (51)

Curvature correction

No. of operations

2.0

18.5 [2.54]

Years since last surgery

Age first surgery (yr)

21.9 [3.62]

Age [yr)

Distal
(n=67)

6 (60)
3 (30)
1 (10)
-

5 (50)
4 (40)
1 (10)

6 (60)

4 (40)

9 (90)

2.5

17.8 [4.73]

22.5 [2.84]

Midshaft
(n=10)

6 (43)*
5 (36)
1 (7)
1 (7)
1 (7)

2 (14)
11 (79)
1 (7)

9 (64)

1 (7)

14 (100)

2.4

2.1

Median

18.3 [3.14]

22.0 [3.32]

Mean [SD]

Total
(n=91)

65 (71)
18 (20)
4 (4)
2 (2)
1 (1)
1 (1)

69 (76)
20 (22)
2 (2)

49 (54)

41 (46)

57 (63)

n patients (%)

17.4 [4.33]

24.0 [5.05]

Proximal
(n=14)

All patients with hypospadias

Table 2. Baseline characteristics of all patients with hypospadias

18 (72)
6 (24)
1 (4)
-

21 (84)
4 (16)
-

13 (52)

13 (54)

16 (64)

2.0

18.4 [3.88]

23.0 [4.47]

Total
(n=25)

Non-responders

22.4 [2.75]
18.4 [2.99]
2.6
24 (77)

22.0 [3.55]
18.2 [2.85]
2.3
41 (62)

21 (68)
22 (71)
9 (29)
20 (65)
6 (19)
2 (7)
1 (3)
1 (3)
1 (3)

36 (55)
48 (73)
16 (24)
2 (3)
47 (71)
12 (18)
4 (6)
1 (1)
1 (1)
1 (1)

8 (26)*

Total
(n=31)

Total
(n=66)

28 (42)

Outpatient
clinic

Responders

Long-term outcomes of hypospadias patients
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Figure 1. Pernkopf nomogram shows Qmax and voided volume on uroflowmetry in patients (A) and controls
(B). Solid curves represent mean. Dotted curves represent 95th percentile.

S ex ual
On the IIEF-15 only the orgasmic function, comprehending the frequency of both
ejaculation and the sensation of an orgasm after sexual stimulation, was lower in the patients
compared to controls (p=0.004), especially in proximal hypospadias (p=0.018) (Table 3).
Twenty-seven of 40 (67%) patients and 49/149 (33%) controls reported less than one
masturbation attempt per week (p <0.001) (Table 3).

Co sme ti c
Cosmetic outcomes are shown in Table 4. Meatal position and aspect were (very) satisfactory
in all patients but one (97%). Glandular aspect was unsatisfying in 4 distal hypospadias
patients compared to the others (p=0.09). Patients with prepuce assisted reconstructions
had lower scores regarding the penile skin (p=0.03). General penile appearance was
satisfactory in most patients (87%). The mean stretched penile length was 12.1 cm, with
10.8 cm in proximal (p=0.041) and 12.5 cm in distal hypospadias patients (Table 4).
Satisfaction with penile length was reported by 29/41 patients and by 129/150 controls
(p=0.022). Satisfaction with penile length was correlated with the subjective penile
appearance (rho= 0.39), in contrast to the measured penile length (rho= 0.210, p=0.24). A
lower PPPS was correlated with a lower Intercourse Satisfaction on IIEF (rho=0.48,
p=0.007). No correlation was found between circumcision and any sexual or cosmetic
outcome.

Relati on sh i p
The outcomes of the NRV are displayed in Figure 2. The response rate did not differ
between the different hypospadias groups. A high percentage of patients scored ‘above
average’ on both ‘Independence’ and ‘Sexuality’; with regard to all domains, very few
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Table 3. Outcomes of hypospadias responders and controls on the questionnaire and outpatient visit for
micturition and erectile function.
Distal

Midshaft

Proximal

Total

Controls

n patients (%)
Responders

47(70)

8(80)

11(79)

66(73)

151(100)

IPSS
(>7)

41(89)
5 (11)

6 (75)
2 (25)

8 (80)
2 (20)

55 (86)
9 (14)

141(93)
10 (7)

(≤7)

n(%) or Mean [SD]
Micturition
Sexual

IPSS5: Strength of the stream
0-1: No weakness of stream
2-5: Weakness of stream

29(63) *
17(37)

6(75)
2(25)

7(70)
3(30)

42(66)
22(34)

117(78)
34(22)

IPSS 8: Satisfaction with
micturition
0-1: satisfied
2-5: dissatisfied

34(76) **
11(24)

5(63) *
3(37)

7(88)
2(12)

46(74) **
16(26)

140(93)
11(7)

Spraying (n=42)
0-2: spraying <50%
3-5: spraying >50%

27(84)
5(16)

2(67)
1(33)

6(75)
2(25)

35(81)**
8(19)

145(97)
5(3)

Erectile function

20.8 [10.78] 19.9 [10.71] 20.5 [10.31] 20.6 [10.53] 22.4 [9.38]

Erectile dysfunction <21
No erectile dysfunction ≥21

17(39)
27(61)

4(50)
4(50)

4(40)
6(40)

25(40)
37(60)

56(38)
92(62)

Orgasmic function (0-10)

7.3 [4.25]

8.1 [3.72]

6.3 [4.85] *

7.2 [4.25*

8.7 [3.00]

Sexual Desire (2-10)

7.0 [1.51]

6.4 [0.74]

6.5 [1.96]

6.8 [1.51]

6.9 [1.41]

Intercourse satisfaction (0-15)

7.9 [6.63]

6.0 [6.57]

7.6 [6.52]

7.6 [6.53]

7.8 [6.39]

Overall satisfaction (2-10)

8.7 [1.88]

7.8 [1.33]

7.5 [2.93]

8.4 [2.05]

8.0 [1.78]

Masturbation (n=40)
0-2: <1x/week
3-5: >1x/week

20(69)
9(31)

1(33)
2(67)

6(75)
2(25)

27(67) **
13(33)

49(33)
100(67)

23(77)
7(23)

2(67)
1(33)

4(50)
4(50)

29(71)*
12(29)

129(86)
21(14)

Successful uroflowmetry

22

2

6

30 (97)

138 (91)

Plateau-shaped flow

2 (9)

1 (50)

2 (33)

5 (16)

7 (5)

Residual>10% of voided volume

9 (41)

-

4 (66)

Penile Length Satisfaction (n=41)
0-1: Satisfied
2-4: Dissatisfied

4

n patients (%)

*

Uroflowmetry

12 (43)

-

Mean [SD]
Qmax (ml/sec)

29.0 [10.4]

35.2 [9.6]

21.2 [6.0]*

31.1 [7.6]

30.3 [10.4]

Voided volume (ml)

417 [192.8]

617 [459.6]

330 [186.4]

413 [211.0]

477 [283.4]

Voiding time (sec)

27.3 [13.8]

26.5 [20.5]

25.7 [11.7]

26.9 [13.3]

26.8 [16.8]

Post-void residual (ml)

60.3 [70.6]

13.5 [3.5]

79.5 [82.1]

61.0 [70.7]

-

* p<0.05; ** p<0.001
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Table 4. PPPS outcomes and stretched penile length measurement (cm).
Cosmetic (PPPS)

n patients (%)
Distal n=23

Midshaft n=2

Proximal n=6

Total

Position and shape
meatus

Very satisfied
Satisfied
Unsatisfied

3(13)
19(83)
1(4)

2(100)
-

6(100)
-

3(10)
27 (87)
1 (3)

Glandular aspect

Very satisfied
Satisfied
Unsatisfied

5(22)
14(61)
4(17)

1(50)
1(50)
-

4(67)
2(33)
-

10 (32)
17 (55)
4 (13)

Penile skin aspect

Very satisfied
Satisfied
Unsatisfied

7(30)
14(61)
2(9)

2(100)
-

2(33)
4(67)*

7(23)
18(58)
6(19)

Penile torsion or
curvature

Very satisfied
Satisfied
Unsatisfied

8(35)
15(65)
-

2(100)
-

5(83)*
1(17)

10 (32)
20 (65)
1 (3)

General appearance

Very satisfied
Satisfied
Unsatisfied
Very unsatisfied

10(43)
11(48)
2(9)
-

1(50)
1(50)
-

1 (16)
3(50)
1(17)
1(17)

12 (39)
15(48)
3 (10)
1 (3)

Mean [SD]
Total PPPS (0-12)

8.70 [1.26]

9.0 [0.00]

7.67 [1.63]

8.5 [1.34]

Stretched penile length (cm)

12.5 [1.73]

12.0 [1.20]

10.8 [1.51]

12.1 [1.76]

*p<0.05

patients scored ‘under average’. ‘Identity’ is reversely correlated with the number of
operations (rho= -0.37). Intercourse satisfaction on IIEF was correlated with both
‘Closeness’, ’Independence’ and the ‘Total Relationship Quality’ (rho=0.36, rho=0.42 and
rho=0.41). Satisfaction of penile length was found to be correlated with both ‘Independence’
and ‘Total Relationship Quality’ (rho= 0.47 and rho= 0.51). Erectile function was correlated
with ‘Total Relationship Quality’ (rho= 0.36).

DISCUSSION
L imi t ati on s
In the present study, outdated address data made it difficult to contact ex-patients. Not all
contacted patients agreed to participate and those who did sometimes refused the clinical
visit; there is little insight into their reasons for refusing. Comments received by phone
varied from ‘no complaints present’ and ‘shame or unpleasant associations to the therapy
received in the past’ to ‘lack of time’ or‘logistical reasons’. Due to these refusals a selection
bias cannot be excluded. The participating group is large enough to give insight in the
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Figure 2. Outcomes on NRV of patients compared to a control group of the same age.
Total NRV domain scores in relation to average of the reference group. In the reference group the distribution
of scores ‘below average’ – ‘average’ – ‘above average’ is 20% - 60% - 20% for all domains.

long-term outcomes. We described results of operation techniques representative for the
Netherlands; operation techniques differ geographically and are subject to changes in time.
In the present study some non-validated questions were used when validated questions
were lacking. Interpretation of these non-validated results should be done with caution.

B ase li n e
The high median age at first operation was both exceptional and not understood since, at
that time, hypospadias surgery was aimed to be performed prior to the age of 18 months.
Unawareness of paediatricians and GP’s about this policy at that time could have lead to
this delay as well as late referrals to our institution after failed reconstructive surgery
elsewhere. This higher age might affect the psychological outcomes. Two patients with
proximal hypospadias had had a Mathieu-like correction because of suboptimal previous
corrections in another institution. The group of prepuce-assisted techniques included both
preputial tubes and onlay techniques. No difference between these was found. Micturition
Subjective voiding dysfunction (IPSS>7) and dissatisfaction with voiding function occurred
more frequently in patients, although in proximal hypospadias patients no difference was
found compared with controls. In comparison, Nelson et al. found 60% satisfaction in a
group containing a high ratio of severe hypospadias patients;7 spraying at least half the time
in our patients is in line with the 26% reported by Nelson et al.7 Unclear usage of the
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definition ‘spraying’ made comparison with other studies difficult.3,4 In our study, compared
with controls, the Qmax was worse only in proximal hypospadias patients. Uroflowmetry
outcomes in the present study are better than those in earlier reports.6,16 In agreement with
Abrams, we confirm a lack of correlation between the uroflowmetry measurements and
both the IPSS and micturition questionnaire outcomes.17 The PVR in 43% of our patients
is higher than the 3% (1/30) described by Patelet al.16. However, the PVRs in the present
study might be explained by circumstantial causes since uroflowmetry was performed only
once. Patients with a PVR were expected to report higher scores on the first two IPSS
questions, but this was not the case.
In this study a high number of plateau-shaped curves were seen, suggestive of an increased
urethral rigidity, especially in proximal hypospadias. Also in controls, 5% of the curves
were plateau-shaped. Although there is no reported evidence for a long-term increased
urethral rigidity after surgery for hypospadias, a reconstructed neourethra probably has
different physical properties than a natural urethra with supporting spongiosal tissue.
Future consequences cannot be predicted based on this study.

S ex ual
Overall satisfaction with sexual function was the same in patients and in controls. Regarding
the expected prevalence at this age (4%), erectile dysfunction was reported remarkably
often by both patients and controls.18 Patients (especially those with proximal hypospadias)
reported worse ejaculatory function and orgasmic sensation than controls. Ejaculation
problems are known from other studies and might be explained by the neourethra,
abnormal bladder neck or persistent utricle.5,19 A lower orgasmic sensation has, to our
knowledge, not been described up to now. Unsecure feelings or shame for ones penile
appearance might lead to a lower feeling of sexual arousal and orgasm, but these are only
speculations. The lower frequency of masturbation in patients found in this study was also
described by Bubanj et al.19, but not confirmed by others.5 No other significant differences
between these groups were found.

Co sme ti c
Cosmetic appearance was judged based on the PPPS, a systematic and validated tool.
Overall results were good. The differences found on glandular aspect and penile skin aspect
might be explained by the type of hypospadias or by the reconstruction technique generally
applied (Mathieu-like vs. prepuce assisted). The correlation between the total PPPS and
the intercourse satisfaction could be based on insecure feelings or shame for one’s penile
appearance. General penile appearance was associated with satisfaction with penile length.
Mureau et al. found a similar association between perceived penile length and satisfaction
of penile appearance.9 One might expect a correlation between the measured penile length
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and satisfaction with the penile length; however, this was not confirmed in our study.
Patients might decide about satisfaction by visually comparing their penile length with
non-hypospadias peers, rather than making a judgment based solely on their own penile
length. Because validated data on the average stretched penile length in western European
men are lacking, we were unable to draw conclusions about the penile length of our patients.

Re lat i on ship
One goal of this study was to investigate long-term psychosexual development in
hypospadias patients. Since no appropriate tool exists, the NRV was used to measure the
intimacy of relationships to gain insight into this psychosexual development. The NRV
could only be completed by patients having an intimate relationship at that moment.
However, the percentage of our patients with an intimate relationship concurs with that of
the average male population aged 18-30 years in the Netherlands.20 It is possible that, due
to the hypospadias, expectations regarding the quality of an intimate relationship were
initially lower, but normalized when patients actually have a relationship. Incomplete NRV
questionnaires were sometimes accompanied by comments stating that an intimate
relationship was hard to attain or was absent due to hypospadias. However, total NRV
scores found are not below average, possibly suggesting a normal psychosexual development,
at least among responders. The good outcomes on the domains of Sexuality and
Independence might be explained by the age range (18-80 years) of the validation group
used; comparison between this validation group (with a wide age distribution) and our
specific age group might favor the outcomes of the hypospadias patients. An interview
study should provide better insight into the results presented here.

4

CONCLUSION
Patients with distal hypospadias report more micturition problems than controls, but this
is not confirmed by uroflowmetry. Patients with proximal hypospadias do not report
voiding problems, but do have a lower Qmax than controls. In conclusion, there is lack of
agreement regarding long-term micturition outcomes between subjective and objective
measurements. With respect to the IIEF, overall the patients and controls report a similar
erectile function and only orgasmic function is lowered compared with controls. Cosmetic
outcome is satisfactory for patients. Average penile length of proximal hypospadias patients
was shorter than that of other hypospadias patients. Most patients report the quality of
intimate relationships to be average, or even above average, compared with the validation
group. Early hypospadias repair appears to have good results for voiding function,
psychosexual development and cosmetic appearance.
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S U M M A RY
I n t r od uc ti on
In 1971, the use of hormonal therapy was first described before hypospadias surgery and
it has been debated ever since. Long-term outcomes after puberty of patient treated with
preoperative testosterone in childhood are lacking.

Ob j ec ti ve
Possible long-term effects of testosterone are often asked upon in daily practice. This study
investigates the long-term outcomes regarding height, penile length and penile cosmesis
in adult men after hypospadias surgery with and without preoperative testosterone, who
were operated for hypospadias in childhood.

M e t h ods
Adult men (n=121) who underwent primary hypospadias repair in childhood were
included. Preoperative penile appearance, judged by a pediatric urologist, determined the
use of preoperative testosterone. Data on hypospadias characteristics, healing complications,
surgical repair and testosterone use were collected retrospectively. At adult age, stretched
penile length and body height were measured and penile cosmesis was evaluated using the
Pediatric Penile Perception Score (PPPS).

Result s
Postoperative complication rates in patients (n=121) with and without testosterone were
similar (50% vs. 43%; p=0.54). Sixty adults patients (50%) with a median age of 19.8 years
and follow-up time of 18.3 years were examined at the outpatient clinic at adult age. Of this
group, testosterone was applied in 12/43 patients with distal, 3/6 patients with midshaft,
and in 9/11 patients with proximal hypospadias. Adult stretched penile length (12.0 cm vs.
12.4 cm; p=0.47) and adult height (180.1 cm vs. 179.0 cm (p=0.65) showed no difference
between patients with and without testosterone treatment. Penile cosmesis was (very)
satisfactory in all PPPS domains and showed no difference between the testosterone group
and the non-testosterone group.
Univariate and multivariate analysis was done to determine if the hypospadias type or
preoperative testosterone therapy had more influence on the long-term outcomes. None
of the long-term outcomes were significantly associated with preoperative testosterone
therapy on multivariate analysis.
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Di sc ussi on
This is the first study reporting long-term outcomes after puberty of hypospadias patients,
who received preoperative hormonal therapy. Validated instruments were used as much as
possible. Shortcomings of this study are the response rate of 50%, the retrospective design
and the lack of objective inclusion criteria reported to indicate preoperative testosterone
therapy.

Con c lusi on
This study suggests that the long-term results of patients receiving preoperative testosterone
treatment, who often had more challenging hypospadias, are similar to those who did not.
However, a randomised controlled study is needed to confirm these results.

5

I N T RO D U CT I O N
Hypospadias is the most common congenital penile abnormality, occurring in 1 out of 250
newborn boys. Hormonal therapy prior to hypospadias repair was first described in 1971,
but has since been debated.1 Preoperative hormonal stimulation is often applied in
challenging hypospadias patients with a small penile or glanular size or in patients with
proximal hypospadias. It temporarily increases penile size and glanular diameter, and
improves vascularization of the prepuce.2-6 Shortage of glanular and penile tissue could
hinder ventral closure of the neo-urethra in patients with a small penis or glans. Increasing
this amount of tissue might facilitate reconstruction of an adequate caliber neo-urethra,
resulting in low-pressure voiding. Improved quality of local tissue may also benefit wound
healing and reduce complications. Thus, hypothetically, increasing the penile size with
preoperative testosterone might lead to improved outcomes in boys with challenging
hypospadias.
Up to 90% of pediatric urologists use preoperative testosterone treatment in selected cases
to increase the penile size before hypospadias repair.7 Long-term outcomes of preoperative
testosterone treatment are lacking - specifically regarding adult penile length, adult height
and cosmetic outcomes - although this is frequently asked upon by parents in daily practice.
Although this is not studied in humans, there is some evidence of impaired adult penile
length in rats receiving testosterone early in life.8 Does testosterone also have a negative
effect in humans? This study investigates these long-term results in patients with
hypospadias who received preoperative testosterone in childhood before primary
hypospadias repair.
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M AT E R I A L S A N D M E T H O D S
S t udy populatio n
The protocol for this retrospective study was approved by the local ethical committee
(reference 09/038). Adult men, operated for hypospadias in childhood between 1987 and
1993, were invited to participate. Patients with incorrect contact details and patients referred
for redo hypospadias repair were excluded. Participants provided informed consent and a
physical examination was done. Data were extracted from the medical files: hypospadias
type defined by the Barcat classification (from perineal up to glanular), repair technique,
presence of cryptorchidism or chordee, preoperative testosterone treatment and
postoperative complication rates. Preoperative testosterone treatment was either topical or
intramuscular. At the time, topical cream with 5% Sustanon® (a blend of testosterone
propionate, phenylpropionate, isocaproate and decanoate) was applied twice a day during
two periods of 14 days (separated by one week). Intramuscular therapy was 25 mg Sustanon®
per week for 2-3 weeks. A pediatric urologist indicated preoperative hormonal treatment
based on penile appearance, size of the prepuce and penile length with a cut-off of <45 mm
to start treatment. Diameter of the glans was not measured. A Mathieu or MAGPI technique
was mostly done in distal hypospadias patients; a vascularised preputial tube or onlay island
flap technique was mostly used in patients with proximal hypospadias. If possible,
reconstruction of the prepuce was offered.9 Endpoints of this study were defined based on
three aspects: adult stretched penile length, adult height and adult penile cosmesis.
Postoperative complications were analysed as baseline parameter for the total patient group
based on medical files; adult outcomes could only be assessed in those who participated
and were examined at adult age.

Co mp li c ati ons
Postoperative complications were categorised in wound healing-related complications
(‘healing complications’) and ‘other complications’. Urethrocutaneous fistulas, meatal
stenosis, dehiscence, dehiscence of the prepuce, urethral stricture, and an urethral
diverticulum were scored as healing complications. Other complications were: urinary
retention, urinary tract infections, residual chordee, cosmetic defects of the prepuce, a
painful suture or intra-urethral hair growth.

Adult Pe n i le Length
The stretched penile length was measured in centimetres (cm) from the symphysis pubis
to the glans tip with the penis maximally stretched while compressing the prepubic fat.
Outcomes of the stretched penile length were compared to the pooled mean penile length
reported by Veale of 13.24 cm (SD 1.89) and stratified in categories of -4 SD to +4 SD from
this mean.10 A micropenis was defined as a penile length -2.5 SD from the mean.
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Ad ult H e i ght
The crown-heel height of patients was measured in centimetres. Outcomes were compared
and stratified according to the national nomogram of adult height at age 21 years in the
Netherlands, stating a mean height of 183.3 (SD 7.1) cm.11

Cosme ti c Resul ts
Cosmetic outcome was determined using the Pediatric Penile Perception Score (PPPS).12
The PPPS scores the aspect of the meatus, glans, penis and general penile appearance in a
score from 0 points (very dissatisfied) to 3 points (very satisfied). An independent
researcher, who was not the surgeon (SR), scored the cosmetic penile appearance. When
in doubt, the PPPS score was discussed with a urologist (LdK, also not the surgeon).

5

S tati st i c al a na l ysis
Baseline characteristics of responders and non-responders were compared with the
Mann-Whitney U test for continuous data: age, follow-up duration, number of repairs
and timing of first repair. Discrete variables were analysed with Fisher’s exact test:
hypospadias subtype, repair technique and postoperative healing complications. Longterm outcomes were compared between responding patients with and without
preoperative testosterone treatment. Adult penile length and height outcomes were
analysed with Students’ t-test. Nomogram outcomes of adult height and penile length
and PPPS outcomes were analysed using Pearson’s chi-square test. Results were considered
statistically significant at a p-value < 0.05.
The endpoints of this study- adult penile length, height and penile cosmesis- were analysed
to identify which preoperative characteristic influenced the adult outcome most:
hypospadias subtype or preoperative testosterone use. Univariate associations between
these characteristics, baseline characteristics and the endpoints were analysed by Spearman’s
rank correlation. The type of correction technique was left out of the multivariate model
due to an expectedly high association with hypospadias subtype.
Subsequently, multivariate linear regression analysis was performed for continuous data:
adult penile length, adult height. A binary logistic regression analysis was done for
categorical data of the general PPPS outcome (dissatisfied vs. satisfied). The preoperative
characteristics (hypospadias type: distal, midshaft or proximal) and preoperative
testosterone use (yes, no) were included in every multivariate model, regardless of the
p-value. All analyses were performed with the SPSS version 21.0.
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R E S U LT S
Of the 144 eligible patients, 121 with correct contact details and a primary reconstruction
received an invitation. In total, 34 of 121 (28%) patients received preoperative testosterone.
Testosterone was prescribed in 12 of the 19 patients with proximal hypospadias (63%)
compared to 4 of the 12 patients with midshaft hypospadias (33%), and 18 of the 90 patients
with distal hypospadias (20%; p<0.01). The indication for preoperative testosterone was a
short penile length in 25 patients, a small glanular aspect in 1, and to increase the size of
the prepuce in 7 patients. In one patient the indication was unknown. Patients with proximal
hypospadias had more surgeries compared to patients with midshaft and distal hypospadias
(median 3.0 vs. 1.5 and 1.0 repairs, respectively; p <0.01).
Of the 121 men, 60 men (50%) participated and 58 (48%) underwent full physical
examination. Table 1 presents the baseline characteristics of the responding group and the
non-responding group: Responders were operated more often and were treated more
frequently with testosterone compared to non-responders. Hypospadias subtype by Barcat
classification and the applied surgical technique were strongly associated (univariate, rho
0.6, p<0.01).
Baseline characteristics of the responders (n=60) based on testosterone treatment are stated
in Table 1. Testosterone was prescribed more often in patients with proximal hypospadias
compared to those with distal hypospadias. No permanent side effects (pubic hair growth,
behavioural or cognitive problems) of testosterone were reported in the medical files.

Co mp li c ati ons
Complications occurred equally in the 34/121 patients with preoperative testosterone
treatment compared to the 87 patients without testosterone treatment (50% vs. 43%,
p=0.54). The first complication after initial surgery occurred earlier in patients with
testosterone compared to those without (median 5.3 months [1.4-11.9] vs. 9.0 months
[6.2-34.5], p<0.01). Patients with proximal hypospadias more often had healing
complications compared to patients with other hypospadias subtypes (median 3.0 [2-3] vs.
1.0 [1-2], p <0.01). Patients with a Duckett repair more often had one or more complications
compared to patients with a Mathieu repair (8/12 vs. 17/32; p <0.01)

Adult Pe n i le Length
The adult stretched penile length was measured in 58/60 patients. Two distal hypospadias
patients refused penile measurements of whom one with preoperative testosterone. Mean
adult stretched penile length was comparable in patients with and without testosterone
treatment (12.4 cm vs. 12.0 cm, p=0.47; Figure 1). Table 2 shows the data stratified into
standard deviations (SDs) compared to Veale‘s nomogram.10 Two patients with testosterone
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n (%)

7.3 [5.0-43.8]
2.0 [1.0-3.0]
n (%)

Timing first complication (months)

No. of surgeries

16/60 (27)
14//60 (23)

Patients with an urethral fistula

Patient with a meatal stenosis

¶

29/60 (48)
15/60 (25)
8/60 (13)
5/60 (8)
1/60 (2)
2/60 (4)

9/61 (15)

9/61 (15)

38/61 (63)
10/61 (16)
10/61 (16)
1/61 (2)
2/61 (3)
-

10/61 (16)

24/60 (40)

Preoperative hormonal stimulation

No. complications per patient

34/61 (56)
16/61 (26)
9/61 (15)
1/61 (2)
1/61 (2)

32/60 (53)
6/60 (10)
3/60 (5)
12/60 (20)
3/60 (5)
4/60(7)

Operation technique
Mathieu
MAGPI
Meatotomy
Duckett
Prepuce onlay
Other

47/61 (77)
6/61 (10)
8/61 (13)

43/60 (72)
6/60 (10)
11/60 (18)

8.2 [5.1-27.7]

18.2 [17.4-19.0]

Hypospadias type β
Distal
Midshaft
Proximal

0
1
2
3
4
≥5

1.0 [1.0-2.0]

18.3 [17.4-19.0]

Follow-up since last repair (years)

20.0 [19.3-21.6]

19.8 [19.3-21.9]

Age at follow-up (years)

1.6 [1.0-3.9]

1.3 [0.9-3.3]

Age first surgery (years)

0.07

20.3 [19.3-22.6]
18.4 [17.7-19.3]
10.0 [6.5-31.2]

19.6 [18.7-20.1]
18.0 [17.1-18.6]
4.5 [1.2-7.0]
2.0 [1.0-3.0]

0.52
0.01

10/36 (28)
7/36 (19)

6/24 (25)
7/24 ((29)

0.26

0.12

18/36 (50)
10/36 (28)
5/36 (14)
3/36 (8)
-

11/24 (46)
5/24 (21)
3/24 (12)
2/24 (8)
1/24 (4)
2/24 (8)

0.10

23/36 (64)
4/36 (11)
1/36 (2)
2/36 (6)
2/36 (6)
4/36 (11)

9/24 (38)
2/24 (8)
2/24 (8)
10/24 (42)
1/24 (4)
-

N/A

31/36 (86)
3/36 (8)
2/36 (6)

12/24(50)
3/24 (13)
9/24 (37)

N/A

Χ2

n (%)

0.54

0.81

0.12

<0.05

<0.01

0.56

2.0 [1.0-2.8]

<0.01

0.09

n (%)

<0.01

0.06

0.73

Χ2

0.91

0.50

<0.05

U

0.43

1.8 [0.9-3.9]

p

1.2 [0.9-1.6]

No n=36

Median (IQR)

U

p

Yes n=24

No n= 61

Yes n=60
Median (IQR)

Responding patients based on testosterone use
(n=60)

Responders vs. Non-responders to invitation
(n=121)

Table 1. Baseline characteristics of hypospadias patients: responders versus non-responders to invitation and baseline characteristics of hypospadias patients
responding to the invitation with and without preoperative testosterone treatment in childhood.
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1/60 (2)
5/60 (8)
1/60 (2)

Patients with dehiscence of prepuce

Patients with urethral stricture

Patients with urethral diverticulum

0/61 (0)

7/61 (11)

4/61 (7)

4/61 (7)

0.50

0.76

0.21

0.68

1/24 (4)

3/24 (12)

1/24 (4)

1/24 (4)

Median (IQR)

0/36 (0)

2/36 (6)

3/36 (8)

1/36 (3)

No n=36

0.40

0.38

0.64

1.00

U

p

β

Complications: Urethrocutaneous fistulas, meatal stenosis, dehiscence, dehiscence of the prepuce, urethral strictures and urethral diverticulum.
Based on Barcat classification. U: Analysis done by Mann-Whitney U test for continuous data. X2: Analysis done by Fisher’s exact test for discrete data.
IQR: Interquartile range. N/A: not applicable. Other: Glanular Approximation Procedure(1), 2-stage repair (1), no repair (1), unknown (one responder, one nonresponder). Other in respondering group: Glanular Approximation Procedure(1), 2-stage repair (1), no hypospadias repair (1), unknown (1).

¶

2/60 (4)

Patients with dehiscence

U

p

Yes n=24

No n= 61

Yes n=60
Median (IQR)

Responding patients based on testosterone use
(n=60)

Responders vs. Non-responders to invitation
(n=121)
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Figure 1. Adult height (cm) and adult stretched penile length (cm) in hypospadias patients with (Yes) and without
(No) preoperative hormonal stimulation. Analysis was done with Student’s t-test.

had a micropenis (-2.5 SD) compared to one patient without testosterone (p=0.55). Patients
with proximal hypospadias (n=11) had reduced adult penile length compared with 41
patients with distal hypospadias (10.3 cm vs. 12.9 cm, p=0.01). Multivariate analysis, after
correcting for testosterone treatment, confirmed these findings: the adult penile length was
negatively associated with proximal hypospadias and not with testosterone (Table 3).

Ad ult h e i ght
The adult height is shown in Figure 1; data were missing of four patients (one with
testosterone, three without). Mean adult height was the same in patients with and without
testosterone treatment (180.1 cm vs. 179.8 cm; p=0.65). Comparing outcomes to Schonbeck’s
nomogram showed no differences between patients with and without testosterone (p=0.85)
(Table 2). In multivariate analysis adult height was not significantly associated with
testosterone or hypospadias subtype (Table 3).
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Table 2. Outcomes of the Pediatric Penile Perception Score (PPPS) in hypospadias patients responding to the
invitation for physical examination at the outpatient clinic at adulthood and comparison of penile length and
adult height compared to the nomograms of Veale10 and Schonbeck11.
Testosterone
n=24

No
Testosterone
n=36

n (%)

p

Meatal position (PPPS 1)
Very Dissatisfied
Dissatisfied
Satisfied
Very Satisfied

1/24 (4)
5/24 (21)
14/24 (58)
4/24 (17)

4/36 (11)
27/36 (75)
5/36 (14)

Glandular aspect (PPPS 2)
Very Dissatisfied
Dissatisfied
Satisfied
Very Satisfied

6/24 (25)
10/24 (42)
8/24 (33)

4/36 (11)
24/36 (67)
8/36 (22)

Penile aspect (PPPS 3)
Very Dissatisfied
Dissatisfied
Satisfied
Very Satisfied

2/24 (8)
7/24 (29)
12/24 (50)
3/24 (13)

1/36 (3)
6/36 (17)
22/36 (61)
7/36 (19)

General cosmetic appaerance
Very Dissatisfied
Dissatisfied
Satisfied
Very Satisfied

3/24 (13)
18/24 (75)
3/24 (13)

3/36 (8)
30/36 (84)
3/36 (8)

Stretched penile length compared to nomogram of Veale
(mean 13.24 cm)
<9.2 (> -2 SD)
9.2-13.3 (< -2 SD)
13.5-17.6 (< +2 SD)
> 17.6 (> +2 SD)
Adult height compared to nomogram of Schonbeck
(mean 183.8 cm)
<169.6 (> -2 SD)
169.6 – 183.7 (< -2 SD)
183.9-198.1 (< +2 SD)
> 198.1 (> +2 SD)

0.38

0.14

0.45

0.73

0.27

4/23 (17)
11/23 (48)
7/23 (30)
1/23 (4)

2/35 (6)
22/35 (63)
11/35 (31)
0.94

2/23 (9)
15/23 (65)
6/23 (26)
-

3/33 (9)
20/33 (61)
10/33 (30)
-

Stretched penile length was not measured in 2 patients
Adult height measurements of 4 patients were missing
p =result of Pearson chi-square test

Co sme si s
The meatal position, glanular aspect and penile aspect were judged mainly ‘satisfactory’ in
all patients, and outcomes were equal in patients with and without testosterone (Table 2).
The general penile cosmetic aspect was (very) satisfactory in 88% of the patients with
testosterone compared to 92% of the patients without (Table 2). The repair technique was
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Table 3. Outcomes of multivariate regression analysis: impact of hypospadias severity versus preoperative
testosterone use on adult penile length and height and cosmetic outcome measured by the Pediatric Penile
Perception Score (PPPS).
Univariate analysis

Multiple linear regression

Outcome variable

Predictor variable

rho

p

β

p

CI (95%)

Penile length (cm)

Hypospadias type
Testosterone use

-0.48
-0.11

<0.01
0.40

-2.9β
0.6

<0.01
0.32

-4.4 - -1.4Δ
-0.6 – 1.8

Adult height (cm)

Hypospadias type
Testosterone use

-0.13
-0.34

0.33
0.80

Univariate analysis

NS
NS
Logistic regression

Outcome variable

Predictor variable

rho

p

General aspect
(PPPS)
Dissatisfied vs Satisfied

Hypospadias type
Testosterone

0.11
-0.07

0.41
0.60

OR

p

CI (95%)

NS
NS
NS

5

Hypospadias type ranged from distal (1), midschaft (2) and proximal (3) hypospadias
Testosterone: no testosterone (0) versus preoperative testosterone treatment (1)
PPPS: (very) dissatisfied outcome (0) versus (very) satisfied outcome (1)
Rho: Spearman’s rank correlation
OR: odds ratio
β: outcome for proximal hypospadias (1) compared to the remaining hypospadias subtypes (0).
Δ R2: 0.19

not significantly associated with the general PPPS outcome (rho 0.23, p 0.08). On both
univariate and multivariate analysis, general penile appearance was not associated with
testosterone use or hypospadias subtype (Table 3).

DISCUSSION
In this study, hypospadias patients with preoperative testosterone had similar adult penile
length, adult height and cosmetic outcomes compared to patients without testosterone
treatment. To our knowledge, this is the first study to report long-term results after
testosterone treatment in hypospadias patients using objective parameters and validated
instruments.
The complication rate in our hypospadias patients with and without preoperative
testosterone is comparable. This is consistent with reviews of the literature.13-15 Two recent
randomised controlled trials reported contradicting outcomes, as Asgari et al. reported a
lower complication rate associated with preoperative testosterone use and Menon et al.
concluded the opposite.16,17 We did not find an increased complication rate, but neither did
we find a clear benefit of testosterone.3,18 The comparable complication rates are remarkable,
since proximal hypospadias is a known risk factor for complications.19,20 Hypothetically,
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the similar long-term outcomes plea for a beneficial effect of testosterone in challenging
hypospadias cases, as was mentioned earlier by Wright.15 Our study unfortunately lacks
the power and methodology to prove this. The proportion of our patients with at least one
complication (44.6%) was higher than the pooled complication rate mentioned in the
literature (32.4%).15 However, our institution is a third line referral center for challenging
hypospadias patients, illustrated by a high prevalence of proximal hypospadias: 15.7%
compared with 3.9% in the literature.21
Overall, the adult stretched penile length was comparable in hypospadias patients with and
without testosterone. Pediatric urologists tend to be sceptical about pre-pubertal testosterone
use, which could potentially cause androgen receptor insensitivity at puberty and thus
impair adult penile length, as has been reported in rats.8 In our analysis, the hypospadias
subtype affects the adult penile length rather than preoperative testosterone. This
information may help to inform parents of patients with proximal hypospadias to manage
future expectations.
As testosterone treatment enhances bone maturation, preoperative testosterone in childhood
could result in a shorter adult body height.22,23 Our results show that hypospadias patients
in both groups were equally tall, i.e. no negative effect of hormonal treatment on adult
height was found. Furthermore, adult height was similar to the average height reported in
the Netherlands.24
Penile cosmesis is an important long-term outcome, as a normal-appearing penis is one of
the goals of hypospadias surgery. Cosmetic appearance was objectively assessed with the
validated PPPS.12 Outcomes of the PPPS were generally satisfactory in all domains. No
cosmetic differences were seen between patients with and without testosterone. This finding
is in contrast with the short-term cosmetic outcomes reported previously.3 Long-term
cosmetic outcomes are similar regardless of repair technique or hypospadias subtype; this
may advocate testosterone use in challenging hypospadias cases.
The present study has some limitations. First, part of the data were collected retrospectively,
implying disadvantages such as missing data or incomplete data: measurements of
pretreatment penile and glanular sizes were barely documented in the medical files as well
as (temporary) side effects of testosterone use. Indication for preoperative testosterone
treatment was not based on objective measurements, but on the subjective judgement of
the pediatric urologic surgeon. Thus, our data lack standardised inclusion criteria for
testosterone treatment and outcomes have to be interpreted cautiously. Therefore, our data
cannot answer which patient might benefit the most of preoperative testosterone.
Another limitation is the low response rate to invitation of 50%, which may make this study
prone to bias. The responding patients had a higher number of surgical interventions and
more often received preoperative testosterone. As this is a selected patient group, long-term
outcomes are not necessarily applicable to a more average group of hypospadias patients.
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In the present study, different hormonal formulas were used (topical and intramuscular)
and both methods are known to increase penile size.4 The regimes varied considerably and
preoperative serum levels of testosterone were not determined. No conclusions can be
drawn regarding which route of administration is preferred. Recent reviews have shown a
paucity of reports dealing with the optimal dose, treatment regime, timing, and application
method.13,15,25 For the future, a randomised study investigating the long-term effects is the
best possible method to study the pro’s and con’s of testosterone use in hypospadias patients.
However, this is difficult to organise. The very least we are obliged to do to improve our
hypospadias surgical results, is standardised documentation of our hypospadias patients.
Preoperative penile length and glans width should be documented before and after hormone
treatment as well as the indication for testosterone treatment. A glans width less than 15
mm was found to be a relatively good cut-off to determine testosterone therapy.26
Hypospadias phenotype, defined intraoperatively, based on the level of the division of the
corpus spongiosum, quality of the distal urethral plate and urethral groove, quality of penile
skin and degree of chordee, should be described and classified in order to be able to compare
postoperative outcomes.27,28 In order to detect all long-term outcomes and complications,
all hypospadias patients should be systematically followed until adulthood.

5

CONCLUSION
This study suggests that long-term adult height, penile length and penile cosmesis of
patients who received preoperative testosterone treatment are the same as those not
receiving testosterone. Hypospadias subtype appeared to be more determinative for the
long-term outcome than testosterone treatment. As testosterone was more often
administered in challenging cases, this suggests a beneficial effect of hormonal treatment.
However, a randomised controlled trial is needed to analyse if preoperative testosterone
treatment benefits these challenging hypospadias patients.

Con fli c t of Interest/Funding
None

Ab b r ev i at io ns
PPPS
SD
CM
MAGPI

Pediatric Penile Perception Score
Standard deviation
Centimeter
Meatal advancement and glanduloplasty
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Chapter 6

A B S T RACT
Ob j ec ti ve
To study long-term urinary and sexual function and cosmetic outcomes in adult hypospadias
patients, who underwent a single-stage transverse preputial island tube (TPIT) in childhood.
Long-term data on outcomes of proximal hypospadias patients with severe coexisting
curvature and insufficient urethral plate are scarce, but are necessary to decide which repair
technique is most beneficial.

Pati e n t s an d Metho ds
Proximal hypospadias patients operated with TPIT were compared to distal hypospadias
(DH) patients and to a control group of male medical students. Participants completed the
International Prostate Symptom Score (IPSS), the International Index of Erectile Function
(IIEF-15), additional non-validated questions, and performed uroflowmetry. Cosmesis was
assessed in hypospadias patients using the Pediatric Penile Perception Score (PPPS);
stretched penile length was also measured.

Result s
Of the 121 eligible hypospadias patients, 54 with either TPIT or DH participated. TPIT
patients (n=12, age 20.0 years) and DH patients (n=42, age 19.6 years) had similar
complication rates (67% vs. 48%; p=0.33). Urinary outcomes were similar in TPIT patients,
DH patients and the control group (n=148, age 21.0 years). TPIT patients had a lower Qmax
compared to controls (24.1 vs. 28.6 ml/s; p<0.05). IIEF-15 scores were similar in TPIT
patients, DH patients and controls, except for Orgasmic Function (7.5 vs. 10.0 vs. 10.0,
p<0.01). Although TPIT patients had a smaller penile length (10.1 vs. 12.9 cm, p<0.01)
compared to DH patients, PPPS outcomes were similar.

Co n c lusi on
In these TPIT patients, long-term urinary, sexual and cosmetic outcomes were similar to
those in DH patients and controls.
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I N T RO D U CT I O N
Proximal hypospadias patients, especially when accompanied by severe ventral curvature,
are a challenging group of hypospadias. Reconstruction of a proximal hypospadias is
associated with high complication and re-intervention rates.1-5 Although various techniques
have been proposed as the ‘ideal repair’ in proximal hypospadias, none has proven
superior.5,6 For these patients, the choice of a suitable technique partly depends on the
quality of the urethral plate and on the presence of a ventral curvature. Although
preservation of the urethral plate potentially lowers complication rates, this is not always
possible when, e.g., the urethral plate has to be transected to correct a severe ventral
chordee.1,7,8 Pediatric urologists are divided regarding their preferred technique: almost
half prefer a single-stage technique, such as the transverse preputial island tube (TPIT),
whereas other (mostly younger) urologists prefer a two-stage repair.9,10 In our institute, a
one-stage TPIT has always been used when the urethral plate needed to be transected; this
TPIT was introduced by Asopa et al., but popularized by Duckett.11,12
The goals of hypospadias repair are a laminar urinary stream, normal sexual function with
a straight penis in erection, and a normal penile appearance. To effectively assess the outcomes
of a repair technique, long-term evaluation is mandatory.3,5,13 We hypothesized the long-term
outcomes of TPIT in proximal hypospadias patients to be less satisfying compared to long
term outcomes in patients operated for distal hypospadias. This study evaluates the long-term
postpubertal outcomes of TPIT repair regarding complication rate, urinary function, sexual
function and cosmesis in hypospadias patients operated in childhood.

6

PAT I E N T S A N D M E T H O D S
This study was approved by the local ethical committee (07/203). All participants provided
informed consent.

S tudy popul a tio n
Adult hypospadias patients, operated in childhood between 1987 and 1993 for primary
hypospadias, were invited to participate in our long-term follow-up study (described
previously).14 Patients with incorrect contact details or referred for redo hypospadias repair
were excluded from analysis. Baseline characteristics were extracted from the medical charts:
hypospadias subtype using the Barcat classification, repair technique used (TPIT or other
techniques), ventral curvature, preoperative testosterone treatment, and postoperative
complication rates. Complications requiring anaesthesia were scored as complications,
including ‘requests’ to improve the cosmetical penile aspect (e.g. circumcision or dog ears)

93

Chapter 6

Ideally, the long-term outcomes would have been compared to proximal hypospadias
patients with a staged repaired, but in our institution two-stage repairs were generally not
done for primary proximal hypospadias. Therefore, a subset of patients with proximal
hypospadias who underwent a TPIT procedure were analysed and compared to distal
hypospadias patients of the same hypospadias cohort and to a control group.
Hypospadias patients were invited to complete a questionnaire on urinary function, sexual
function and cosmesis. Urinary function was evaluated using the International Prostate
Symptom Score (IPSS), and additional non-validated questions enquired about: spraying,
urinary flow deviation (straight, slightly deviated, severely deviated), post-void dribbling
(never, sometimes, always), presence of fistulas (none, distal penile, proximal penile) and
preferred voiding position (standing vs. sitting).15 Sexual function was assessed with the
International Index of Erectile Function (IIEF-15);16 evaluating sexual activity in the past
4 weeks. Participants reporting no (attempted) intercourse in the previous 4 weeks before
the questionnaire were excluded from analysis. Sexual dysfunction was determined as a
score < 26 in the Erectile Function domain, a score < 13 in Intercourse Satisfaction domain
or a score < 9 in the remaining domains. Non-validated questions on ejaculatory function
(dribbling/only by manual expression or with strength), sensitivity of the glans and sexual
milestones were added to the sexual questionnaire. Non-validated questions were added
to the questionnaire on satisfaction with penile length [very dissatisfied (0 points) to very
satisfied (4 points)], satisfaction with penile appearance and with body image, and
embarrassment with penile appearance [all visual analogue scores (VAS) 0-10]. Patients
were also invited to the outpatient clinic to perform uroflowmetry, using an UroDyn® 1000
with a Thompson filter. Uroflowmetry patterns were analysed and a plateau-shaped curve
at Qmax >5 s was defined as a plateau-shaped flow pattern. Cosmetic outcomes based on
the Pediatric Penile Perception Score (PPPS) were scored, and the stretched penile length
was measured.17

Co n t r ol g r ou p
A control group of male medical students (all volunteers) was used to compare outcomes
of urinary and sexual function; these students had no urological history. Their questionnaire
contained the IPSS, the IIEF, and an additional question on satisfaction with penile length;
they also performed a uroflowmetry.

Tr an sve r se preputia l isl a nd tube
The TPIT technique was applied in all hypospadias patients with a poor quality urethral
plate, or with a long gap in the urethral plate after a severe chordee was resected. In case
of severe curvature after chordectomy, dorsal plication sutures were placed to achieve a
straight penis. The distance between the urethral orifice and glans was measured and this
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determined the length of the transverse preputial flap. The width of the flap was determined
by the diameter of a 10 or 12 Fr tube. Vascularization was carefully preserved during
dissection of the flap. After bringing the flap ventrally, the neourethra was created by
tubularizing the inner prepuce around the 12 Fr tube and closing it with 6-0 polyglycolic
acid sutures. Proximally, the neourethra was sutured to the urethral orifice using 5-0.
Distally, the glanular wings were deeply incised and, at the top, a V-shaped incision was
made to create a slit-like meatus after closing the glans over the neourethra. Alternative
was to tunnel the glans to size Fr 16 and pull the neourethra through. Suturing distally was
done with 6-0 polyglycolic acid sutures. In selected cases, a double island technique was
used for skin coverage of the penile shaft; the outer preputial layer was used for skin
coverage whereas the inner layer was used as urethra. All patients had an indwelling catheter
for 7 days and a compressive dressing for 3 days.

S tati st i c al a na l ysis
Baseline characteristics of responding and non-responding TPIT patients were compared
as were baseline characteristics of responding TPIT and distal hypospadias patients.
Outcomes of patients with a TPIT (‘TPIT group’) were compared to those of patients
operated with distal hypospadias techniques (‘distal group’) and to outcomes of the controls
(‘control group’). All analyses were done using SPSS 21.0. Continuous data (age, number
of postoperative complications, Qmax, IIEF scores, VAS scores and stretched penile length)
were reported as median with interquartile range; analyses were performed with the MannWhitney U-test. Categorical data were stated in number/percentage of the total; these
analyses were performed with Fisher’s exact test. A p-value <0.05 was considered significant.
Associations between baseline characteristics and outcomes were analysed with Spearman’s
rank test.

6

R E S U LT S
 he patients included in this study are shown in Figure 1: 60/121 eligible patients (50%)
T
participated by responding to the postal questionnaire and visiting the outpatient clinic of
whom 6 were excluded (Figure 1). In the remaining 54, we identified 12 proximal
hypospadias patients (20%) operated with a TPIT (TPIT group). Of the other 42 patients,
39/42 had distal hypospadias and 3/42 had midshaft hypospadias; they underwent a
Mathieu operation (n=32), or either a MAGPI or glanuloplasty (n=10). The control group
consisted of 148 students (median age 21.0 years) who completed the questionnaire; 135
of them performed uroflowmetry.
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Figure 1. Flowchart of participating hypospadias patients with transverse preputial island tube (TPIT) compared
to patients with distal hypospadias repair in long-term follow up study.

B ase li n e
Baseline characteristics of the responding versus the non-responding TPIT patients are
presented in Table 1. Besides preoperative testosterone use, there were no differences in
baseline characteristics. Of the 12 responding TPIT patients, peroperative meatal position
after deglovement and chordectomy was scrotal in 4/12, penoscrotal in 7/12, and proximal
penile in 1/12. Indication for a primary TPIT was a short or absent urethral plate in 8/12
patients and/or a poor quality of the urethral plate in 4/12 patients. The median meatalglandular distance covered by the TPIT was 4.0 [IQR 3.5-4.5] cm (Table 1).
Baseline characteristics of the responding TPIT group versus the responding distal group
are presented in Table 2. Of the TPIT group, 33% was treated with one operation while the
remainder needed 2.5 (median) additional surgeries. Compared to the distal group, TPIT
patients more often had a ventral curvature correction (58% vs 100%), more often received
preoperative testosterone (31% vs 83%) and developed complications earlier (median 8.2
vs 3.9 months). Postoperative complications occurred more often in the TPIT group (67%)
compared to the distal group (48%, p 0.33). Although this was not statistically significant,
except for recurrent curvatures, this difference may be clinically significant (Table 3). Both
recurrent curvatures occurred in the TPIT group 17 years after primary repair. The
complication rate in the TPIT group was associated with preoperative testosterone therapy
(rho 0.6; p 0.04).
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Table 1. Baseline characteristics from the medical charts of responding versus non-responding TPIT patients
(n=21).
Baseline characteristics

Responding
TPIT
(n=12)

Non-responding
TPIT
(n=9)

p

Age 1st hypospadias repair (years)

1.3 [1.1-2.7]

1.4 [1.0-3.2]

0.75

Follow-up since 1st operation (years)

18.3 [17.1-19.0]

18.5 [17.5-19.5]

0.55

Age at time of study

20.0 [18.7-21.7]

20.0 [19.6-21.2]

0.81

Number of surgeries

2.5 [1.3-3.8]

2.0 [1.5-3.0]

0.70

Total postoperative complications

1.5 [0.0-5.3]

2.0 [1.0-3.5]

0.65

Time to first complication (months)

3.9 [0.9-5.5]
(n=8)

17.5 [2.2-33.9]
(n=9)

0.17

Distance meatus and glans tip (cm)

4.0 [3.5-4.5]
n=7

4.0 [3.3-6.0]
n=5

0.88

Median [IQR]

n= (%)
Hypospadias subtype
Distal
Midshaft
Proximal

0/12 (0)
0/12 (0)
12/12 (100)

0/9 (0)
2/9 (22)
7/9 (78)

Chordectomy
None
Chordectomy
Chordectomy + Nesbitt
Unknown

0/12 (0)
4/12 (33)
8/12 (67)
0/12 (0)

0/9 (0)
4/9 (44)
5/9 (66)
0/9 (0)

Preoperative testosterone
No
Yes

2/12 (17)
10/12 (83)

6/9 (67)
3/9 (33)

0.17

6
0.67

<0.05

TPIT: hypospadias patients treated with a transverse preputial island flap tube. Continuous data: median
[interquartile range]; analysis done with Mann-Whitney-U test. Categorical data: number of people (percentage
of total); analysis done with Fisher’s Exact test

Mi c t ur i t i on
The median total IPSS score in the TPIT group was similar to that in the distal group (3.5
[1.0-5.0] vs. 3.0 [1.0-5.3]; p 0.94) and controls (3.0 [2.0-5.0]; p 0.83). Other questions on
urinary function showed similar outcomes in the TPIT and distal group (Table 4). On
uroflowmetry, TPIT patients had a lower Qmax compared to the control group. A plateaushaped curve was more often seen in TPIT patients, but was not associated with a higher
IPSS score (Table 4). In the TPIT group, IPSS and uroflowmetry outcomes were not
associated with documented complications in the charts (e.g. urethral strictures or meatal
stenosis).

97

Chapter 6

Table 2. Baseline characteristics of cohort of hypospadias patients at long-term follow up (n=54): patients
with a transverse preputial island tube (TPIT) were compared to patients with a distal hypospadias repair.
Baseline characteristics

TPIT
(n=12)

Distal group
(n=42)

p

Median [IQR]
Age 1st hypospadias repair (years)

1.3 [1.1-2.7]

1.3 [0.9-3.4]

0.53

Follow-up since 1st operation (years)

18.3 [17.1-19.0]

18.4 [17.7-19.2]

0.48

Age at follow-up (years)

20.0 [18.7-21.7]

19.6 [19.3-22.1]

0.93

Number of surgeries

2.5 [1.3-3.8]

2.0 [1.0-2.3]

0.16

Total postoperative complications

1.5 [0.0-5.3]

1.0 [0.0-2.0]

0.47

Time to first complication (months)

3.9 [0.9-5.5]
(n=8)

8.2 [5.1-23.7]
(n=26)

<0.05

n= (%)
Hypospadias subtype
Distal
Midshaft
Proximal

0/12 (0)
0/12 (0)
12/12 (100)

39/42 (93)
3/42 (7)
0/42 (0)

Chordectomy
None
Chordectomy
Chordectomy + Nesbitt
Unknown

0/12 (0)
4/12 (33)
8/12 (67)
0/12 (0)

20/42 (48)
8/42 (19)
13/42 (31)
1/42 (2)

Preoperative testosterone
No
Yes

2/12 (17)
10/12 (83)

29/42 (69)
13/42 (31)

<0.01

<0.05

<0.01

TPIT: hypospadias patients treated with a transverse preputial island flap tube. Continuous data: median
[interquartile range]; analysis done with Mann-Whitney-U test. Categorical data: number of people (percentage
of total); analysis done with Fisher’s Exact test

S ex ual fun c tio n
Six TPIT patients and 10 distal hypospadias patients were excluded from the IIEF analysis
because they reported no (attempted) intercourse in the previous 4 weeks. Based on the
IIEF, the sexual outcomes of the TPIT group were similar to those in the distal group and
control group, except for a lower Orgasmic Function score (Table 5). In all groups the
majority reported a low sexual desire. In addition, although they more often reported a
weak ejaculation (45% vs. 11%), this was not associated with the Orgasmic Function scores
(rho 0.34, p 0.40) or any other IIEF domain. Sexual milestones were reached at an older
age in the TPIT group compared to the distal group.

Co sme si s
Cosmetic outcomes were generally good in the TPIT group and similar to those in the
distal group (Table 6). TPIT patients more often had a ventral curvature >300 or a mild
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Table 3. Postoperative complications in patients with transverse preputial island flap (TPIT), compared to
patients with distal hypospadias repair.
Postoperative complications

TPIT
(n=12)

Distal group
(n=42)

p

None
≥1

4/12 (33)
8/12 (67)

16/42 (48)
26/42 (62)

0.76

Fistula

No
Yes

8/12 (67)
4/12 (33)

32/42 (76)
10/42 (24)

0.49

Meatal stenosis

No
Yes

8/12 (75)
4/12 (25)

33/42 (79)
9/42 (21)

0.45

Dehiscence

No
Yes

11/12 (92)
1/12 (8)

41/42 (98)
1/42 (2)

0.40

Recurrent curvature

No
Yes

10/12 (83)
2/12 (17)

42/42 (100)
0/42 (0)

<0.05

Urethral stricture

No
Yes

9/12 (75)
3/12 (25)

40/42 (95)
2/42 (5)

0.07

Diverticulum

No
Yes

11/12 (92)
1/12 (8)

42/42 (100)
0/42 (0)

0.22

Postoperative complications

6

TPIT: hypospadias patients treated with a transverse preputial island flap tube. Categorical data: number of
people (percentage of total); analysis done with Fisher’s Exact test

penile torsion compared to patients in the distal group. The TPIT group reported lower
satisfaction with penile appearance and penile length compared to the distal group.
Satisfaction with penile length was also lower compared to the control group (126/147
controls were satisfied vs. 3/12 TPIT patients, p<0.01). TPIT patients had a shorter stretched
penile length compared to the distal group (10.1 cm [9.0-12.4] vs 12.7 cm [11.2-13.8],
p<0.01). A greater stretched penile length was associated with increased satisfaction with
penile length (rho 0.41, <0.05).

DISCUSSION
This is the first study to report postpubertal long-term outcomes of a TPIT for proximal
hypospadias regarding all goals of hypospadias surgery. Urinary function, sexual function
and cosmetic outcomes were generally good when compared to distal hypospadias patients
and to healthy controls. The outcomes are particularly satisfying considering that these
TPIT patients (proximal hypospadias patients lacking a sound urethral plate) represent a
challenging group within the hypospadias spectrum.
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Table 4. Outcomes of patients with transverse preputial island flap (TPIT), compared to patients with distal
hypospadias and compared to the control group of male medical students with no urological history.
Urinary function

TPIT
(n=12)

Distal group
(n=42)

p

Controls
(n=148)

p*

n (%)
IPSS total score
<7
8-19
>20

11/12 (92)
1/12 (8)
-

32/38 (84)
6/38 (16)
-

IPSS QoL
(very) dissatisfied
(very) satisfied

2/12 (17)
10/12 (83)

10/38 (26)
28/38 (74)

Spraying
< 50% of the time
>50% of the time

11/12 (92)
1/12 (8)

30/39 (77)
9/39 (23)

Postvoid dribbling
Never
Sometimes
Always

6/10 (60)
40/10 (40)

3/33 (9)
20/33 (61)
10/33 (30)

Urinary flow deviation
Straight forward
Slighty deviated
Severely deviated

7/10 (70)
3/10 (30)
-

27/33 (82)
6/33 (18)
-

Fistula
None
Distal fistula
Proximal fistula

8/10 (80)
2/10 (20)
-

29/33 (88)
4/33 (12)
-

Micturition position
(Mostly) Standing
(Mostly) Sitting

5/10 (50)
5/10 (50)

20/33 (61)
13/33 (39)

24.1
[17.0-29.1]
n=12

27.8
[19.-37.7]
n=41

9/12 (75)
3/12 (25)

39/41 (95)
2/41 (5)

Qmax (ml/s) median

Obstructive flow pattern
None
Plateau-shaped flow >5 sec

0.52

0.71

0.42

0.57

0.41

0.61

0.72

0.17

<0.05

139/148 (94)
9/148 (6)
10/148 (7)
138/148 (93)
142/147 (97)
5/147 (3)

0.55

0.22

0.38

-

-

-

28.6
[23.7-37.8]
n=135
128/135 (95)
7/135 (5)

<0.05

<0.05

TPIT: hypospadias patients treated with a transverse preputial island flap tube. Continuous data: median
[interquartile range]; analysis done with Mann-Whitney-U test. Categorical data: number of people (percentage
of total); analysis done with Fisher’s Exact test. IPSS: International Prostate Symptom Score. IPSS QoL: question
8 of the IPSS about quality of life (QoL). Qmax: maximal flowrate measured on free uroflowmetry in millilitres
per second (ml/s). * Control group compared to TPIT group.

Co mp li c ati on ra te
Although the overall complication rate of proximal hypospadias patients is high, it is similar
to the long-term rates (range 32-68%) reported in a review on proximal hypospadias.13
Long-term studies always tend to be on the higher end of complication rates, due to better
patient compliance with complications, and a longer lead time. Complication rates were
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Table 5. Sexual outcomes of patients with a preputial island flap tube (TPIT) compared to distal hypospadias
group and the control group. Patients reporting ‘not to have had intercourse in the previous 4 weeks’ were
excluded from the IIEF-15 analysis.
Sexual function

TPIT
n=12

Distal group
n=42

n=6
28.5 [15.0-30.0]

n=32
29.0 [26.3-30.0]

2/6 (34)
4/6 (66)

3/32 (9)
2/32 (6)
1/32 (3)
26/32 (81)

n=6
10.0 [0.8-14.0]

n=32
12.5 [10.0-14.0]

IIEF DOMAINS
Erectile Function (6-30)
Median [IQR]
Score 6-10 (severe ED)
Score 11-17 (moderate ED)
Score 18-25 (mild ED)
Score 26-30 (no ED)
Intercourse Satisfaction (0-15)
Median [IQR]
Score 0-12 Dissatisfied
Score 13-15 Satisfied
Orgasmic Function (0-10)
Median [IQR]
Score 0-8 dysfunctional
Score 9-10 normal function
Sexual Desire (2-10)
Median [IQR]
Score 2-8 dysfunctional desire
Score 9-10 normal sexual desire
Overall Satisfaction (2-10)
Median [IQR]
Score 2-8 dissatisfied
Score 9-10 satisfied
ADDITIONAL QUESTIONS
Ejaculation
Dripping/manual
With strength
Insensitivity of glans
No
Yes

Controls
n=148
p

4/6 (67)
2/6 (33)

16/32 (50)
16/32 (50)

n=6
7.5 [5.3-10.0]

n=32
10.0 [9.3-10.0]

3/6 (50)
3/6 (50)

4/32 (13)
28/32 (87)

n=6
7.5 [6.0-8.3]

n=32
7.0 [6.0-8.0]

5/6 (83)
1/6 (17)

26/32 (81)
6/32 (19)

n=5
8.0 [4.5-10.0]

n=28
9.5 [8.0-10.0]

3/5 (60)
2/5 (40)

13/28 (46)
15/28 (54)

0.95
0.22

0.33
0.67

0.09
0.06

0.77
0.90

0.42

p*
n=137
29.0 [15.0-30.0]
16/137 (11)
29/137 (19)
1/137 (1)
91/137 (62)
n=137
11.0 [0.0-14.0]
82/137 (60)
55/137 (40)
n=137
10.0 [10.0-10.0]
20/137 (15)
117/137 (85)
n=137
7.0 [6.0-8.0]
113/137 (82)
24/137 (18)
n=137
8.0 [5.5-9.0]

0.66

92/137 (67)
45/137 (45)

<0.05

-

0.31

-

0.93
0.77

0.79
0.74

<0.01

6

<0.05

0.51
0.96

0.74
0.74

Median [IQR]
4/9 (45)
5/9 (55)
8/10 (80)
2/10 (20)

4/38 (11)
34/38 (89)
32/35 (91)
3/35 (9)

SEXUAL MILESTONES
Kissed someone
Age 1st kiss (years)
Has had intercourse
Age 1st intercourse (years)

8/10 (80)
16.0 [15.0-17.0]
4/10 (40)
17.0 [17.0-17.8]

37/38 (97)

0.11

-

14.0 [13.0-15.0]

<0.05

-

33/38 (87)

<0.01

-

16.0 [15.0-18.0]

0.27

-

TPIT: hypospadias patients treated with a transverse preputial island flap tube. Continuous data: median
[interquartile range]; analysis done with Mann-Whitney-U test. Categorical data: number of people (percentage
of total); analysis done with Fisher’s Exact test. International Index of Erectile Function (IIEF) containing 5
domains: Erectile Function : (Q1, Q2, Q3, Q4, Q5, Q15); Intercourse Satisfaction (Q6, Q7, Q8); Orgasmic Function
(Q9, Q10); Sexual Desire (Q11, Q12); Overall Satisfaction (Q13, Q14). ED: Erectile dysfunction. * control group
compared to TPIT group.
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Table 6. Cosmetic outcomes in hypospadias patients comparing patients with transverse preputial island flap
tube (TPIT) versus distal hypospadias repairs.
Cosmesis

TPIT
n=12

Distal group
n=42

PPPS

p

n= (%)

Meatal shape and position (PPPS 1)
Very dissatisfied
Dissatisfied
Satisfied
Very satisfied

2/12 (17)
8/12 (66)
2/12 (17)

1/42 (2)
6/42 (14)
28/42 (67)
7/42 (17)

Shape of the glans (PPPS 2)
Very dissatisfied
Dissatisfied
Satisfied
Very satisfied

2/12 (17)
4/12 (33)
6/12 (50)

7/42 (17)
27/42 (64)
8/42 (19)

Shape of the penis (PPPS 3)
Very dissatisfied
Dissatisfied
Satisfied
Very satisfied

1/12 (8)
4/12 (33)
7/12 (59)
-

2/42 (5)
8/42 (19)
22/42 (52)
10/42 (24)

General cosmetic appearance (PPPS 4)
Very dissatisfied
Dissatisfied
Satisfied
Very satisfied

11/12 (92)
1/12 (8)

6/42 (14)
31/42 (74)
5/42 (12)

Torsion and/or ventral curvature (VC)
No VC or penile torsion
Torsion <50o or mild VC 30-50o
Torsion <50o and mild VC 30-50o
Torsion >50o or severe VC >50o

2/11 (18)
7/11 (64)
2/11 (18)
-

22/42 (52)
19/42 (45)
1/42 (2)
-

Satisfaction with penile length
(Very) Dissatisfied
(Very) Satisfied

9/12 (75)
3/12 (25)

15/38 (39)
23/38 (61)

0.96

0.08

0.26

0.33

<0.05

<0.05

Median [IQR]
Satisfaction body image
(0-10)

7.0 [5.8-7.0] n=10

7.0 [6.3-8.0] n=32

0.07

Satisfaction w/ penile appearance
(0-10)

5.0 [3.0-6.3] n=10

6.5 [5.3-8.0] n=32

<0.05

Embarrassment of penile appearance
(0-10)

3.5 [2.8-6.3] n=10

5.5 [4.0-7.0] n=32

0.11

10.1 [9.0-12.4] n=12

12.9 [11.4-14.1] n=40

<0.01

Stretched penile length (cm)

TPIT: hypospadias patients treated with a transverse preputial island flap tube. Continuous data: median
[interquartile range]; analysis done with Mann-Whitney-U test. Categorical data: number of people (percentage
of total); analysis done with Fisher’s Exact test. PPPS: Pediatric Penile Perception Score. PPPS1: meatal position
well above the corona and a slit-like meatus reflects a very satisfying result. PPPS2: normal shape of the glans
and no scarring reflects a very satisfying result. PPPS3: no scarring or irregularity of the penis reflects a very
satisfying result. PPPS 4: a normal penile appearance alike a circumcised male reflects a very satisfying result
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statistically similar in both our TPIT group and distal group, except for a recurrent curvature
in two patients at age 17 years. This similarity is remarkable and is probably caused by the
high complication rate in the distal group, probably due to the techniques used at that time.
The first complications developed within the first year after mainly TPIT repairs; they
developed later in the distal group, as also reported by others.4,18 Preoperative testosterone
showed no association with the complication rate or the timing of the first complication.
In our study, 33% of the TPIT patients had no complications during follow-up and were
treated with one single surgery; those who had complications needed two (median)
additional surgeries. Castagnetti et al. also reported that one-third of the patients can be
corrected with a single surgery; however, unplanned procedures occurred more often in
the TPIT group.3 Despite the more frequent unplanned surgeries in 1-stage repairs, the
total number of surgeries to achieve success was similar in both 1-stage and 2-stage
repairs.3,6,19 Thus, parents need to be informed that proximal hypospadias can be successfully
reconstructed with a single-stage TPIT in one third of the patients; however, this is
associated with increased risk for unplanned (rather than planned) operations compared
to the 2-stage repairs.

6

Mi c t ur i t i on
The urinary symptoms in the TPIT group were similar to those in both the distal group
and controls. TPIT patients had a lower Qmax than the control group; however, it is
questionable whether this difference is clinically relevant as urinary symptoms scores were
low and the median Qmax was ≥15 ml/s. Our TPIT group had a higher Qmax compared
to previously reported outcomes of TPIT patients (mean 17.3 ml/s, median 15.4 ml/s).20,21
The reported amelioration in flow might continue after puberty and might explain the
higher median Qmax in our older patients at follow-up.20,21 Surprisingly, a higher percentage
of the TPIT patients had a plateau-shaped curve. Hypothetically, these obstructive patterns
in TPIT patients reflect a relatively increased resistance in the (long) neo-urethra, or its
inability to expand compared to a natural urethra. Poiseuille’s law states that the resistance
to flow is proportional to the length of the tube, and the flow is inversely proportional to
the fourth power of the radius of the tube. Thus, a longer neo-urethra with a slightly reduced
diameter might have a measurable effect on uroflowmetry. As we did not routinely perform
urethrography or cystoscopy, urethral strictures at the time of uroflowmetry were not
excluded with certainty. Hueber et al. reported moderate prepubertal flow rates that
improved towards puberty, indicating that long-term evaluation is advised to reliably
evaluate outcomes in this group.20
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S ex ual fun c tio n
Sexual function after puberty is rarely investigated in proximal hypospadias patients.3
Erectile dysfunction was reported by 33% of TPIT patients; this is similar to the 40%
reported in proximal hypospadias. 22,23 In the TPIT group, erectile function scores were
similar to those in the distal and control group. Because 34% of the controls also reported
(severe) erectile dysfunction and the majority had low scores of sexual desire, intercourse
satisfaction and overall satisfaction, the question arises whether the IIEF is valid in this age
group.24 Orgasmic function and ejaculatory dysfunction were worse in the TPIT group
(45%), but similar to 2-staged repairs (40%).25 Hypothetically, the neo-urethra lacks support
of the corpus spongiosum and its contractility, causing weak ejaculation or, equivalent to
the Qmax, reduced ejaculatory function is due to a slightly reduced urethral diameter. No
association was found between ejaculatory function, insensitivity of the glans, and Orgasmic
Function. Also, our patients reached sexual milestones at a similar age as patients with a
2-staged repair and as Dutch adolescents aged 12-24 years.26,27

Co sme si s
In TPIT patients, cosmesis was generally good at long-term follow-up, with >80% satisfied
with the different aspects of the PPPS. Others also reported good long-term PPPS results
in proximal hypospadias patients; however, these latter cosmetic results were based on
telephonic assessment.1,28 Our TPIT patients had a smaller penile length compared to the
distal group (consistent with earlier findings) and were less satisfied with penile length.29
This result should be discussed with parents and patients with proximal hypospadias, as
penile length is considered an important outcome of surgery.30

Co mme n ts
This retrospective cohort study has the inherent drawbacks associated with this
methodology: selection bias is possible considering the response rate of 50%. The TPIT
group was relatively small, increasing the risk for selection bias; however, with 12/21 TPIT
patients participating, there is no clear selective non-response of TPIT patients. Nevertheless,
the small groups make this study underpowered to detect significant differences and caution
is required when drawing conclusions. Nonetheless, data on long-term outcomes of these
rarely occurring and challenging proximal hypospadias patients are scarce and this study
provides some insight into postpubertal results.
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CONCLUSION
Patients with a proximal hypospadias and ventral curvature, with deficient urethral plate,
have good long-term results when operated with a one-stage transverse preputial island
tube. One third of our TPIT patients needed one surgery only for successful repair, whereas
the others needed two (median) additional repairs. Urinary function, sexual function and
cosmesis were similar in distal hypospadias patients and controls. To more effectively decide
between one-stage or two-stage techniques, additional long-term results are required.

Con fli c t s of Interest
None
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Chapter 7

A B S T RACT
Ob j ec ti ve
A normal penile cosmesis is an important goal in distal hypospadias repair. Depending on
cultural standards, repairs are combined with a preputioplasty or circumcision to attain a
‘normal’ penile appearance. Although short-term complication rates of preputioplasty are
available, data on long-term outcomes are scarce. Therefore, this study assessed long-term
functional and cosmetic outcomes of distal hypospadias repair with either a preputioplasty
or a circumcision.

Pati e n t s an d Metho ds
Eligible for inclusion were patients with distal hypospadias operated in childhood between
1987 and 1993. Complications and reasons for secondary circumcision were extracted from
the medical charts. Participants completed a questionnaire including the International
Index of Erectile Function (IIEF-15), the International Prostate Symptom score (IPSS), and
additional non-validated questions. Penile cosmesis was judged with the Penile Perception
Score (PPS), stretched penile length was measured and uroflowmetry was performed.

Result s
Of the 86 eligible and traceable patients, 40 (47%) participated; of these, 27 had a
preputioplasty and 13 a circumcision. Six patients underwent a secondary circumcision
due to a preputial defect (n=2), unsatisfactory cosmetic result (n=2), religious reason (n=1),
or phimosis (n=1). Complication rates were similar in both groups. Long-term outcomes
in the preputioplasty and circumcision group were comparable regarding cosmetic, sexual
and micturition outcomes.

Co n c lusi on s
Distal hypospadias correction combined with preputioplasty had complication rates similar
to those of hypospadias repair with circumcision. In these patients, preputioplasty had a
failure rate of 22%. In both groups, long-term outcomes of urinary function, sexual function
and cosmesis were good.
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I N T RO D U CT I O N
Hypospadias is the most common congenital malformation of the penis seen in
approximately 1 of 200-300 newborn boys.1,2 Although operation techniques to repair
hypospadias vary widely, they pursue the same goal: reconstruction of a penis with a normal
urinary and erectile function, and a normal appearance.
Creating a near-normal to normal penile appearance depends on the standard penile
appearance, which can be influenced by race, culture and religion. For instance, in countries
where the majority of boys are routinely circumcised, a circumcised penile appearance is
the standard. In parts of Europe, e.g. the Netherlands, an uncircumcised penis is considered
normal, with the exception of the Jewish and Islamic minority groups.3
Although hypospadias repair may be combined with a circumcision, in distal hypospadias
preputial reconstruction may be considered. Hypospadias repair combined with a
preputioplasty adds to the near-normal to normal penile appearance in countries were
circumcision is not common, so this is very culturally dependent. Long-term outcomes
have shown that the absence of the foreskin was an aspect that constantly reminded patients
with hypospadias about their childhood surgery.4
The increased risk of postoperative complications by mean of preputial reconstruction
remains controversial.5–7 The most important complications of preputioplasty are preputial
dehiscence and secondary phimosis. Preputioplasty does not increase the short-term
complication rate of the urethral reconstruction.8 Although the long-term functional and
cosmetic outcomes of preputioplasty have not yet been reported, these aspects become
increasingly important in the adolescent and young adult patient with hypospadias.9
Psychologically, the absence or presence of the foreskin may affect satisfaction with penile
cosmesis and might influence sexual development and functioning. In addition, the highly
sensitive prepuce is an erogenous zone and also protects the glans and meatus from external
irritation.10
The aim of this study was to evaluate complications, reoperation rate and long-term
functional and cosmetic outcomes of distal hypospadias repair combined with either
preputioplasty or circumcision. We hypothesized that patients with hypospadias undergoing
preputioplasty during their hypospadias correction will be more satisfied with penile
appearance, have better urinary outcomes and better sexual outcomes, compared to patients
with circumcised hypospadias correction.

7
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PAT I E N T S A N D M E T H O D S
S t udy populatio n
Participants were recruited from a group of patients with hypospadias operated between
1987 and 1993. Inclusion criteria were: age ≥ 18 years at the time of the study, and primary
hypospadias repair of a distal hypospadias in childhood. Excluded were patients referred
for redo hypospadias correction.
Patients were invited by telephone to complete the postal questionnaires, and for physical
examination and uroflowmetry at the outpatient clinic. The study was approved by the
institutional medical ethical committee (07/2013). All patients provided informed consent.
Medical data from responding eligible patients were used for analysis of the complication
rate and baseline characteristics. Hypospadias history, primary surgery and technique,
postoperative complications, number of hypospadias repairs, and indications for secondary
circumcision were retrieved from the medical charts. Postoperative complications were
defined as any complication needing a correction under general anesthesia, including the
desire to improve penile cosmesis.

S ur g i c al tec hnique
If technically feasible, parents of the patients were offered the choice to combine distal
hypospadias repair with a preputioplasty or circumcision. If preputioplasty was not feasible
as judged by the pediatric urologist, a circumcision was performed. All patients underwent
surgery while on perioperative prophylactic antibiotics, consisting of 25 mg/kg amoxicillin/
clavulanic acid. First, the reconstruction of the urethra and glans was done, in most cases
by either a Mathieu technique or meatal advancement and glanuloplasty (MAGPI), followed
by either circumcision or preputioplasty. In case of preputioplasty, the foreskin was closed
in the midline in three or four layers: inner layer, fascia penis superficialis (one or two
layers), and outer layer, using 6.0 or 7.0 polyglycolic acid sutures. A stay suture was placed
2-3 mm distal to skin closure, preventing early dehiscence by manipulation. An indwelling
catheter and a compressive penile dressing with foam pads was applied for 3 days. Parents
of patients with preputioplasty were instructed to retract the foreskin daily starting day 10
postoperatively.5

Co sme si s
Cosmesis was assessed by an independent researcher using the Penile Perception Score
(PPS).11,12 The PPS scores the aspect of the meatus, glans, penis and general penile
appearance in a score ranging from 0 points (very dissatisfied) to 3 points (very satisfied).
The stretched penile length was measured in centimeters from the symphysis to the glans
tip with the penis maximally stretched while compressing the presymphyseal fat and after
retraction of the prepuce when present.
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Additional nonvalidated cosmetic questions regarding satisfaction with penile length (0-4
score) and satisfaction with penile appearance, being embarrassed in public, and sensitivity
of the glans (Visual Analogue Scale 0-10) were included in the questionnaire and scored by
the patient himself.

S exuali t y
Sexual function was assessed by the International Index of Erectile Function (IIEF-15)
questionnaire.13 This 15-item questionnaire scores five separate domains of male sexual
function: Erectile Function (EF), Orgasmic Function (OF), Sexual Desire (SD), Intercourse
Satisfaction (IS), and Overall Satisfaction (OS). Domain scores were calculated by summing
scores on questions representing that domain.

Mi c t ur i t i on
The International Prostate Symptom score (IPSS) was used to analyze urinary voiding
symptoms to detect urethral strictures or meatal stenosis.14 Reconstruction of the prepuce
can affect the outcome of the hypospadias repair and therefore also functional outcomes like
micturition. Uroflowmetry was performed with the UroDyn® 1000 flowmeter with a
Thompson filter. Maximal flow rate (Qmax in milliliters per second) and post-void residual
(PVR, in milliliters measured by a BladderScan®) were analyzed. To obtain representative
measurements, a voided volume ≤ 100 ml was excluded from the analysis.

7

Data an aly sis
Baseline characteristics of responders and non-responders were compared to identify
selection bias in our study group. Two subgroups were defined in patients with a distal
hypospadias repair: patients with a primary preputioplasty, or primary circumcision.
Baseline characteristics of participating patients of both groups were compared. Outcomes
at follow-up were analyzed based on the penile appearance as an adult: patients who
underwent a preputioplasty were compared with patients who were circumcised (treatmentreceived analysis). Thus, this latter group included patients with a primary circumcision
and patients with hypospadias who underwent a secondary circumcision after a failed
preputioplasty. Continuous outcomes (age, follow-up duration, number of operations and
number of postoperative complications, Qmax, IIEF scores, penile length and additional
questions) were stated as median with interquartile range. Groups were compared using
the Mann-Whitney U-test. Ordinal variables (operation technique, secondary circumcision,
PPS and IPSS outcomes) were stated in percentages. These data were compared using the
Chi-square or, if possible, Fisher’s exact test. A p-value < 0.05 was considered statistically
significant. All statistical calculations were performed using IBM SPSS Statistics 20.0.
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R E S U LT S
B ase li n e
Of the 144 patients who had primary hypospadias repair in our institution between 1987
and 1993, 121 were traceable; of these, 86 had a distal hypospadias repair. The hypospadias
repair was combined with a preputioplasty in 57/86 (66.3%) patients or with a circumcision
in 29/86 (33.7%) patients. Of these 86 patients, 40 (47%) responded to the invitation for
evaluation at adult age (Figure 1).
The following baseline characteristics differed between the responding group and nonresponding group: responders more often had postoperative complications, had more
surgeries, and more often received preoperative testosterone compared to non-responders
(Table 1).
Baseline characteristics of the participating patients are summarized in Table 2. Only the
surgical technique differed: almost all patients in the preputioplasty group were treated
with a Mathieu procedure compared to 47% in the circumcision group. The complication
rate in the preputioplasty group was 67% compared to 53% in the circumcised group
(p=0.34). Without prepuce-related complications (e.g. prepuce dehiscence or unsatisfactory
cosmetic outcome), the complication rates were 13/27 (48%) in the preputioplasty group
compared to 6/13 (46%) in the primary circumcised group (p=0.48).

Figure 1. Flowchart study
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Table 1. Baseline characteristics of responding versus non-responding patients.

Age at follow-up (years)
Age at first operation (years)
Follow-up duration (years)

Responders
n=40

Non-responders
n=46

p-value

Median [IQR]

Median [IQR]

MWU

19.7 [19.3-22.4]

19.8 [19.1-22.0]

0.99

1.2 [0.9-3.4]

1.3 [1.0-3.8]

0.29

18.4 [18.0-19.2]

18.4 [17.5-19.1]

0.54

Postoperative complications (no.)
Number of surgeries

1.0 [0-2.0]
2.0 [1.0-2.8]

0.0 [0-1.0]
1.0 [1.0-2.0]

<0.05
<0.05

Time to secondary circumcision (years)

1.5 [0.8-2.6]

0.6 [0.4-1.5]

0.14

Age at secondary circumcision (years)

5.6 [4.1-7.9]
n=6

3.1 [1.6-4.7]
n=4

0.14

n (%)

n (%)

X2

27/40 (68%)

30/46 (65%)

1

Preputioplasty
Surgical technique2
Mathieu
MAGPI
Meatotomy
GAP

30/40 (75%)
6/40 (15%)
3/40 (7%)
1/40 (3%)

30/46 (65%)
16/46 (35%)

Number of postoperative complications
0
1
2
3
4

15/40 (38%)
11/40 (27%)
11/40 (27%)
2/40 (5%)
1/40 (3%)

28/46 (61%)
12/46 (26%)
5/46 (11%)
1/46 (2%)
-

Complications
Meatal stenosis
Prepuce dehiscence
Urethroplasty dehiscence
Fistula

8/40 (20%)
4/40 (10%)
1/40 (3%)
10/40 (25%)

34/46 (9%)
1/46 (2%)
3/46 (7%)
6/46 (13%)

Preoperative testosterone supplementation
No
Yes

28/40 (70%)
12/40 (30%)

41/46 (89%)
5/46 (11%)

0.82
<0.05

0.13

7

0.21
0.18
0.62
0.18
<0.05

Follow-up since first operation until visit at outpatient clinic for assessment. 2 MAGPI: Meatal Advancement
and glanuloplasty, Glandular Approximation Procedure (GAP). IQR: Interquartile range. MWU: Mann-Whitney
U-test. X2:: Chi-square test
1

S econ dar y circum cisio n
After preputioplasty, 6/27 (22%) patients underwent a secondary circumcision. Median
age at secondary circumcision was 5.6 [IQR 4.1-7.9] years, median time between
preputioplasty and secondary circumcision was 1.5 [IQR 0.8-2.6] years. Reasons for
secondary circumcision were: a prepuce defect or dehiscence (n=2), unsatisfying cosmetic
aspect (n=2), phimosis (n=1), or religious (n=1).
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Table 2. Baseline characteristics of patients with hypospadias correction (responders).
Preputioplasty
n=27
Age at follow-up (years)
Age at first operation (years)

Circumcision
n=13

p-value

Median [IQR]

Median [IQR]

MWU

20.0 [19.3-22.6]

19.4 [19.3-20.0]

0.29

1.3 [1.0-3.9]

0.9 [0.9-1.8]

0.17

18.4 [18.4-19.2]

18.4 [17.7-19.0]

0.86

1.0 [0-2.0]

1.0 [0-1.5]

0.39

Number of surgeries

2.0 [1.0-3.0]

2.0 [1.0-2.5]

0.78

Time to secondary circumcision (years) n=6

1.5 [0.8-2.6]

-

-

Age at secondary circumcision (years)

5.6 [4.1-7.9]

-

-

n (%)

n (%)

X2

Surgical technique
Mathieu
MAGPI
Meatotomy
GAP

24/27 (89%)
3/27 (11%)
-

6/13 (46%)
3/13 (23%)
3/13 (23%)
1/13 (8%)

Number of postoperative complications
0
1
2
3
4

9/27 (33%)
7/27 (27%)
9/27 (33%)
2/27 (7%)
-

6/13 (47%)
4/13 (31%)
2/13 (15%)
0/13
1/13 (7%)

Complications
Meatal stenosis
Prepuce dehiscence
Urethroplasty dehiscence
Fistula

5/27 (19%)
4/27 (15%)
1/27 (4%)
6/27 (22%)

3/13 (24%)
0/13
0/13
4/13 (31%)

Preoperative testosterone supplementation
No
Yes

20/27 (74%)
7/27 (26%)

8/13 (62%)
6513 (38%)

Follow-up duration1 (years)
Postoperative complications (no.)

2

<0.05

0.34

0.74
0.28
0.48
0.70
0.48

Follow-up since first operation until visit at outpatient clinic for assessment. 2 MAGPI: Meatal Advancement
glanuloplasty, Glandular Approximation Procedure (GAP). IQR: Interquartile range. MWU: Mann-Whitney U-test
X2:: Chi-square test
1

Lo n g - te r m outcom es
In both the preputioplasty and circumcision subgroup, because some questionnaires were
incomplete some items were missing. Patients with a secondary circumcision after failed
initial preputioplasty were analyzed in the circumcision group for the long-term follow-up
evaluation because, since childhood, they were accustomed to being circumcised.

Co sme si s an d penil e l ength
Regarding the PPS, penile cosmesis was judged highly satisfactory on all aspects by both
subgroups with median values of 2 (satisfied) and 3 (very satisfied), except for the general
penile aspect (Table 3). Patients with a preputioplasty were more often judged to have an
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Table 3. Cosmesis: long-term outcomes of patients with hypospadias correction (responders).
Cosmesis
PPS
PPS 1: Meatal position

(very) satisfied
(very) dissatisfied

PPS 2: Glans aspect

(very) satisfied
(very) dissatisfied

PPS 3: Penile aspect

(very) satisfied
(very) dissatisfied

PPS: general cosmetic score

(very) satisfied
(very) dissatisfied

Additional question:
Satisfaction with penile length

(very) satisfied
(very) dissatisfied

Preputioplasty
(n=21)

Circumcision
(n=19)

p-value

n

n

X2

16/21

17/19

0.42

5/21

2/19

17/21

16/19

4/21

3/19

14/21

16/19

7/21

3/19

15/21

19/19

6/21

0/19

11/18

12/18

1.00
0.28
<0.05
1.00

7/18

6/18

Additional questions

VAS

Median [IQR]

Median [IQR]

MWU

Satisfaction with penile
appearance

0-10

6.5 [5.3-7.8]
n=16

6.5 [6.5-8.0]
n=14

1.00

Ashamed with penile appearance

0-10

6.0 [5.0-7.0]
n=16

5.5 [4.0-7.3]
n=14

1.00

13.6 [11.8-15.0]
n=20

12.5 [11.0-13.5]
n=18

0.06

7

Penile length
Stretched Penile length (cm)

PPS: Penile Perception Score. VAS: Visual Analogue Scale. IQR: Interquartile range. MWU: Mann-Whitney U-test
X2: Fisher’s exact test.

unsatisfactory general penile aspect (6/21 vs. 0/19; p=0.02). In both groups, patients
themselves reported similar satisfaction rates regarding penile appearance. Satisfaction
with penile length was also the same in both groups. Two patients refused the penile
measurement (one in each group). Median stretched penile length was 13.6 cm in the
preputioplasty group and 12.5 cm in the circumcision group (p=0.06).

S exuali t y
The IIEF-15 questionnaire was not completed by two patients after preputioplasty and by
three circumcised patients (reasons for this are unclear). The IIEF-15 showed no differences
in the various domains between the two groups (Table 4). In both groups, three patients
had an Erectile Function score of ≥ 5 and ≤ 25 points, indicating erectile dysfunction on
this domain (3/17 vs. 3/13, p=0.71). Low rates of decreased sensitivity of the glans were
reported in both the preputioplasty group (2/16) and circumcised group (1/14).
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Table 4. Sexuality and micturition: long-term outcomes of patients with hypospadias correction (responders).
Sexuality
IIEF-15

Preputioplasty
(n=21)

Circumcision
(n=19)

p-value

Median [IQR]

n

Median [IQR]

n

MWU

Erectile function (1-30)

28.0 [14.0-30.0]

19

27.5 [9.5-30.0]

16

0.68

Orgasmic function (0-10)

10.0 [8.0-10.0]

19

10.0 [9.0-10.0]

16

0.94

7.0 [6.0-8.0]

19

7.0 [7.0-8.0]

17

0.23

13.0 [0.0-14.0]

19

10.5 [0.0-13.0]

16

0.46

8.5 [7.0-10.0]

16

8.0 [8.0-10.0]

13

0.62

Sexual desire (4-10)
Intercourse satisfaction (0-15)
Overall satisfaction (2-10)
Additional question

n

n

2/16

1/12

X2

Decreased sensibility of glans
Yes
No

0.72
14/16

11/12

Preputioplasty
(n=21)

Circumcision
(n=19)

p-value

n

n

X2

≤7

18/19

12/17

8-19

1/19

5/17

17/19

9/17

Micturition
IPSS
IPSS (total score)

0.08

IPSS 8 Micturition satisfaction
(very) satisfied
(very) dissatisfied

<0.05
2/19

8/17

Median [IQR]

Median [IQR]

MWU

Qmax (ml/s)

25.5 [17.5-37.0]
n=20

27.4 [19.2-36.7]
n=19

0.81

PVR (ml)

28.5 [1.8-79.8]

75.0 [0-147.0]

0.44

Uroflowmetry

IIEF: International Index of Erectile Function. IQR: Interquartile range. MWU: Mann-Whitney U-test. X2: Fisher’s
exact test. IPSS: International Prostate Symptom Score. Qmax: Maximum flow rate. PVR: Post-voided residual

M i c tur i t i on
No differences in IPSS outcomes were found between the groups (Table 4). Circumcised
patients reported lower satisfaction with micturition compared to the preputioplasty group
(8/17 47% vs. 2/19 11%, p=0.03). Uroflowmetry showed no significant differences in Qmax
or PVR between the two groups (Table 4). One patient in the preputioplasty group could
not perform uroflowmetry.
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DISCUSSION
In this study, a higher short-term complication rate was found in patients with distal
hypospadias who underwent a preputioplasty compared to those with a circumcision;
however, this difference was not significant and was mainly due to complications of the
prepuce only. Long-term functional and cosmetic outcomes of patients with a preputioplasty
were generally good compared to those who were circumcised. On the PPS, the general penile
aspect was scored lower in the preputioplasty group compared with the circumcision group.

Comp li c ations
Although many studies have reported the (short-term) outcomes of distal hypospadias
repair, very few have described outcomes of a combined preputioplasty and none has
reported long-term sexual and functional outcomes during adolescence and early
adulthood.6,15,16 In our study, the complication rate of both preputioplasty and circumcision
was high (67% and 53%, respectively). Complications of the urethroplasty itself (dehiscence,
fistula, meatal stenosis) were similar in the preputioplasty group and the circumcision
group (48 vs 46%, p=0.48). Thus, although a preputioplasty did not increase the risk for
complications of the urethroplasty, it did increase the chance of a second operation. In a
short-term study from our clinic, the complication rate in the preputioplasty group was
33% and 12% for the urethroplasty, compared to 5-8% in the circumcision group.6 Other
studies report a complication rate of 4-18.6% in the preputioplasty group and 3.3-13.9% in
the circumcision group.3,8,16–18 Thus, on the short term, preputioplasty is not the cause of a
higher complication rate of the urethroplasty.
In total, 6/27 patients (22%) had a secondary circumcision because of prepuce defect or
dehiscence (n=2), unsatisfying cosmetic aspect (n=2), phimosis (n=1) or due to religious
reasons (n=1). In some supposedly high-risk cases, a preputioplasty was done to preserve
the prepuce in case of complications in the future.10 A secondary circumcision was
performed after the first repair had been successful.

7

The risk of developing secondary phimosis is reported to range from 7.7-25%, with up to
1.5-4% of these cases needing additional surgery.9,10,16,19 Risk factors for (secondary)
phimosis seem to be a more proximal meatal position and decreased retractility of the
foreskin at the end of the primary surgery.9,10
In the present study, the risk of dehiscence was 15% compared to 2.3-30% in other studies.9,18
A recent meta-analysis showed that the risk of reoperation in hypospadias repair is not
dependent on preputial management.20 However, based on our study, parents should be
informed about a potentially higher complication rate after preputioplasty, mainly of the
reconstructed prepuce, compared to a circumcision.
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Co sme si s
Patients with a preputioplasty had lower scores on the general penile aspect compared to
patients with a circumcision (p=0.02), but similar satisfaction with penile appearance; this
reveals a discrepancy between the assessment by the pediatric urologist (PPS questionnaire)
and the assessment by the patient (nonvalidated questions concerning satisfaction with
penile appearance and penile length). This discrepancy might be partially explained because
surgeons are more critical regarding the cosmetic outcome compared to patients.21
Generally, about 80-90% of patients with distal hypospadias are satisfied with preputial
appearance after surgery.16 Őrtqvist et al. reported that one third of adults who had
undergone a hypospadias correction with a circumcision, wished they had undergone a
preputioplasty and still had an intact foreskin.22

S ex uali ty
Sexual outcomes measured with the IIEF questionnaire were similar on all domains in both
groups, with about 20% reporting erectile dysfunction. Although the IIEF is widely used
for the evaluation of male sexual functioning, it has not been validated in this adolescent
and young adult group.23 Patients with hypospadias tend to be less satisfied with sexual
functioning compared to controls.24
The foreskin is supposed to be an erogenous area with more sensitivity than the
uncircumcised glans mucosa. A circumcision might decrease the genital sensitivity.25
However, a systematic review reports that medical male circumcision has no adverse effect
on sexual function, sensitivity, sexual sensation, or satisfaction.26

M i c tur i t i on
The present study shows no differences between the preputioplasty and circumcision group
on reported micturition results and uroflowmetry outcomes. The Qmax measured in both
subgroups was comparable to the reported median flowrates of 17.2-21.6 ml/s at 10-year
follow-up in patients operated with a TIP repair, Mathieu or MAGPI.27

S t udy li mi tatio ns
Response rates varied for the different outcome variables, i.e. in the preputioplasty group
from 18.3-33.3% and in the circumcision group from 50-68.8%.
In this type of long-term follow-up study, the response rate is always lower than desired
for multiple reasons, including outdated address data, no interest in follow-up, or feelings
of embarrassment. The response rate in the present study was comparable to that in similar
studies and for a long-term follow-up study acceptable.28 A limited response rate increases
the risk of selection bias; however, at baseline we observed minimal differences between
responders and non-responders, except for pre-operative testosterone use; the significance
of this difference remains unclear.
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Because part of the outcomes of this study were collected retrospectively, some information
bias cannot be excluded.
The study was not randomized and judgment of the feasibility of a preputioplasty was
influenced by many factors, such as severity of hypospadias and quality of the prepuce.
Moreover, the choice of the parents, as well as religious and/or cultural aspects also played
a role. Designing and performing a randomized study to investigate this topic will probably
be difficult to achieve. Nevertheless, this is the first long-term study reporting cosmetic
and functional outcomes in postpubertal patients with distal hypospadias with either a
preputioplasty or circumcision.

CONCLUSIONS
Preputioplasty in distal hypospadias (if desired and technically feasible) has similar
functional and cosmetic outcomes on the long term as a circumcision. Although
preputioplasty is a safe procedure, it carries an increased risk for reoperation of the foreskin;
parents should be informed about this risk. This study did not confirm our hypothesis that
patients with preputioplasty are more satisfied with penile appearance, have better urinary
outcomes and have better sexual outcomes compared to patients with circumcised
hypospadias correction.
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Chapter 8

A B S T RACT
Ob j ec ti ve
To investigate the coping styles used by hypospadias patients. Long-term hypospadias
studies generally show satisfying outcomes, but some report a lower quality of life (QoL)
or poorer psychosocial adjustment, particularly in patients with proximal hypospadias. A
lower quality of life or psychosocial adjustment was found to be associated with poorer
coping styles in other pediatric patient populations. Hypothetically, hypospadias patients
also develop different coping styles due to medical experiences in childhood, leading to
the lower QoL outcomes on the long term. However, coping styles of hypospadias patients
have never been analysed.

Pati e n t s & Metho ds
Adult men with hypospadias repair in childhood were recruited (n=55; aged 19.9 [IQR
19.2-22.1]). Coping styles were determined with the Utrecht Coping List (UCL) and results
compared with a reference group of male students (n=55, age 20-30 years, no medical
history). Sub analysis of coping styles of the hypospadias groups was done based on three
items: severity of hypospadias, time of last hypospadias surgery and occurrence of
postoperative complications.

Result s
Compared to the reference groups, hypospadias patients had higher scores on Avoidance
(p<0.05), particularly patients who had ≥1 postoperative complication or proximal
hypospadias. Proximal hypospadias patients also had lower scores on Seeking Social Support
compared to the reference group (p<0.05). Within the hypospadias group, coping style
scores did not differ based on severity of hypospadias, timing of surgery or postoperative
complications.

Co n c lusi on
Hypospadias patients, particularly those with proximal hypospadias or a postoperative
complication, more often use an avoiding coping style compared to a reference population.
Attention to coping styles during the follow-up of hypospadias patients might help to
improve the quality of life in these patients.
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I N T RO D U CT I O N
Hypospadias is a common congenital disorder of the penis and urethra, usually surgically
corrected at young age. A limited number of studies on long-term hypospadias outcomes
show conflicting results of reported Quality of Life (QoL) outcomes: some state that the
QoL was unimpaired, where others reported lower QoL in hypospadias patients.1-9
Particularly proximal hypospadias patients have reported a lower QoL or poorer
psychosocial adjustment: they more often had a negative genital perception, lowered sexual
function and a lower self-esteem compared to distal hypospadias patients.2,6,8,10 Other
factors, such as the timing of hypospadias repair after the age of 2 or more postoperative
complications, have been suggested to negatively influence the psychosocial development.11,12
These lower QoL and poorer psychosocial outcomes are not fully understood and might
possibly be explained by a patients’ coping, as mentioned in a review on QoL outcomes in
hypospadias; coping styles have, however, not yet been studied in hypospadias patients.1,13
Coping is the emotional, behavioral and cognitive reaction to stressful situations, helping
a person to deal with that situation. Coping styles can affect psychosocial behavior, both
directly and indirectly, by mediating the stressor-illness relation.14
These coping styles are assumed to develop during childhood and remain consistent
hereafter, making it a personal trait.15 The influence of coping styles on the quality of life
and psychosocial outcomes has been well described.16,17 In pediatric conditions, such as
children with diabetes, children with esophageal atresia and adolescents with vertically
acquired HIV, patients with a more active coping style had better illness related adjustment
and those with a more passive coping style had poorer psychosocial adjustment.18-20
However, coping styles have never been investigated in hypospadias patients. Hypospadias
might influence the development of coping styles due to the long duration patients could
experience psychological stress of surgical interventions, postoperative complications, reoperations, hospital visits, or dissatisfying long-term outcomes associated with
hypospadias.21
Based on the inconclusive reported quality of life and psychosocial adjustment outcomes
in hypospadias patients, we did an exploratory study regarding coping styles. We
hypothesized hypospadias patients to have a more passive coping style compared to peers
of comparable age, alike pediatric patients with a chronic condition.18-20 In this study we
analysed coping styles in a group of young adults with hypospadias, and specified coping
style in proximal hypospadias patients, in patients operated after the age of two years and
in those with postoperative complications.

8
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M AT E R I A L S & M E T H O D S
Pati e n t s
The local medical ethical committee approved this study (ref number 07/203). Adult
hypospadias patients, operated in childhood between 1987 and 1993, were invited by
telephone to participate between 2008 and 2010. After informed consent, participants
completed a postal questionnaire. Medical data, including severity of hypospadias (based
on the Barcat classification), age at initial hypospadias repair and at completed repair,
number of surgeries and complications were extracted from the medical charts.
Postoperative complications requiring reintervention under anaesthesia were scored as
complications, including correction of the cosmetical penile aspect when parents were
dissatisfied with the result.

Co pi n g
The postal questionnaire contained the Utrecht Coping List (UCL) to measure the coping
style of the participant.15 The UCL refers to coping as a style that combines various preferred
coping strategies and is formed by previous experiences and personal characteristics. In
the UCL, a coping style is assumed to be consistent for one person in different stressful
situations, making it a personal trait.15 The UCL consists of seven coping styles addressed
in 47 items. These styles are: Active problem solving, Palliative reaction, Avoidance, Seeking
social support, Passive reaction, Expression of emotions and Reassuring thoughts (see Figure
1 for details). Respondents are asked to imagine ‘problems in general’ and indicated how
often they reacted to a problem in a certain manner. Answers are rated on a 4-point scale
ranging from ‘seldom or never’ (1-point) to ‘almost always’ (4 points). Scores of items
concerning the same coping style are summed to form a total score. Higher scores indicate
a more frequent occurrence of a specific coping style. The instrument has been validated
for use in a Dutch population.15

Refe r e n ce g r oup
Normative data of a group of first year medical students, described in the published manual
of the UCL, were used as a reference group for the UCL scores.15 This group consisted of
55 male students, mean age of 20 (range 20-30 years), without a medical history.

Lo n g - te r m pa tient repor ted outco mes
The postal questionnaire also contained the International Prostate Symptom Score (IPSS),
the International Index of Erectile Function (IIEF-15) and the Dutch questionnaire of
Intimate Relationship (Nederlandse Relatie Vragenlijst, NRV). Outcomes of these
questionnaires have been published previously.22 Only questions referring to quality of life
aspects were analysed for this study. Urinary function was investigated with the IPSS and
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UCL Domain

Explanation

Active problem solving

Overlooking the situation, being focused on the
problem and confidentially solving the situation
Example: ‘putting things in a row’, ‘seeking a way to
solve a problem’

Palliative reaction

Looking for distraction, getting away from the
situation
Example: ‘smoking or drinking’

Avoidance and passive expectancy

Avoiding difficult situations, waiting what will
happen
Example: ‘letting things go’

Seeking social support

Discussing the problem with someone or getting
someone to help

Passive reaction

Withdraw oneself, being overwhelmed by the
situation, incapable of activity

Expression of emotion and anger

Showing of annoyance, abreact the tension, being
angry
Example: ‘showing anger to the person who is
responsible for the problem’

Reassuring thoughts

Capable of seeing positive things when problems
occur, of putting the situation in perspective
Example: ‘imagining that things could be worse’

Figure 1. Coping styles of the Utrecht Coping List (UCL).

8
question 8 of the IPSS measures the QoL related to urinary function (IPSS-QoL). The
domains ‘Overall Satisfaction’ (2-10) and ‘Intercourse Satisfaction’ (0-15) of the IIEF-15
served as QoL indicators of sexual function. The NRV scores the quality of intimate
relationships. Higher total scores indicate a higher quality of the relationship (range 0-80).
Due to the lack of validated questionnaires at the time of initiating the study, additional
Likert-scale questions about the satisfaction with penile length (0-4); penile appearance
(0-10) and satisfaction with body image (0-10) were included as cosmetic QoL scores;
higher scores indicate higher satisfaction.

S tati st i c al a na l ysis
Baseline characteristics of responding and non-responding patients were analysed based
on data of the medical charts. Long-term reported outcomes of the responding patients
were analysed based on the severity of hypospadias. Skewed data outcomes – stated with
a median and range – were analysed using the Mann-Whitney U test (number of surgeries,
timing of first and last hypospadias repair, age at follow-up and complication rate, NRV).
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Normally distributed data – presented as a mean and standard deviation – were analysed
using the Student’s t-test (coping styles, outcomes of IPSS-QoL, IIEF and Likert-scales).
Categorical data are denoted with the number of cases and were analysed using a chi-square
test (severity of hypospadias, primary institution of repair).
First, we compared coping styles of the total group of hypospadias patients with the
reference group, supplied by the manual of the UCL, using the Student’s t-test.
Second, sub analysis of the coping scores was done based on the three subgroups: the
severity of hypospadias, the timing of the hypospadias surgery and whether postoperative
complications had occurred. To investigate the difference in coping styles between distal,
midshaft and proximal hypospadias patients, an ANOVA analysis was done based on the
Barcat classification. The coping scores based on the timing of hypospadias repair were
analyzed using a Students’ t-test with 2 groups (patients operated before or after the age of
two). Coping scores of patients with and without a postoperative complications were
analysed using a Students’ t-test. Associations of coping styles and patient reported
outcomes (IPSS-QoL, IIEF, Likert scores and NRV) were univariately analyzed using the
Spearman rank test. All analyses were performed with the SPSS version 21.0; a p-value
<0.05 was considered statistically significant.

R E S U LT S
At the time of the inception of the study, 164 patients were aged ≥18 years. Of these, 30
were untraceable due to outdated contact details. Of the remaining patients, 55/134 (41%)
returned a completed questionnaire including the UCL.
Baseline characteristics of responding patients and patients not responding to our invitation
were comparable (Table 1). The mean follow-up duration of responders was similar to
non-responding patients (18.2 years [17.2-19.0] vs. 18.4 [17.4-19.3], p 0.40). The baseline
characteristics of responding patients based on the Barcat classification differed on some
points: Distal hypospadias patients were mainly operated with a Mathieu or meatal
advancement and glanuloplasty (MAGPI) technique (94%). The Duckett technique was
preferred in proximal hypospadias patients. Proximal hypospadias patients had more
repairs, more complications and had the last surgery at an older age compared to distal
hypospadias patients (Table 1).

Co pi n g style s in the genera l group of h y pos padi as pat i en t s
Hypospadias patients scored higher on Avoidance compared with the reference group (p
<0.05) (Table 2). Scores on the other coping styles showed no difference between patients
and the reference group. Higher scores on Palliative Reaction were associated with an older
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1.3 [0.9-3.5]
1.5 [1.0-4.0]
19.9 [19.2-22.1]
2.0 [1.0-3.0]
1.0 [0.0-2.0]
37/55 (67)
8/55 (15)
10/55 (18)
39/55 (71)
15/55 (27)
1/55 (2)
51/55 (93)
4/55 (7)
-

Age at first repair (years)

Age at last repair (years)

Age at follow-up (years)

Number of operations

Complication rate

Hypospadias type
Distal
Midshaft
Proximal

Type of repair
Mathieu/MAGPI
Prepuce assisted
Unknown

Primary repair
In our institution
Elsewhere
Unknown
69/79 (87)
9/79 (11)
1/79 (2)

60/79 (76)
17/79 (22)
2/79 (2)

57/79 (72)
9/79 (11)
13/79 (17)

1.0 [0.0-2.0]

2.0 [1.0-3.0]

20.3 [19.3-23.7]

2.0 [1.1-5.0]

1.6 [1.0-3.8]
19.8 [19.3-22.0]
2.0 [1.0-2.5]
[0.0-2.0]
N/A

0.16
0.79
0.59
0.62

0.56

36/37 (97)
1/37 (3)

35/37 (94)
1/37 (3)
1/37 (3)

1.3 [0.9-4.0]

0.78

0.43

1.1 [0.9-3.9]

Distal

6/8 (75)
2/8 (25)

4/8 (50)
4/8 (50)
-

N/A

[0.3-2.0]

2.0 [1.3-2.8]

20.5 [19.7-22.3]

2.9 [1.8-4.1]

2.7 [1.7-3.4]

Midshaft

9/10 (90)
1/10 (10)

0/10 (0)
10/10 (100)
-

N/A

2.5 [0.8-6.8]

3.0 [2.0-5.5]

19.3 [18.4-22.4]

2.5 [1.2-6.7]

1.3 [1.0-3.0]

Proximal

Responding hypospadias patient based on severity

0.72

Non-responders
n=79
p

Continuous values are stated as median [interquartile range] and frequencies as n (%)
Mann-Whitney-U test for comparing median with interquartile range
Chi-square test for categorical analysis

Responders
n=55

Baseline characteristics

0.08

<0.01

<0.05

<0.05

0.64

<0.05

0.06

p

Table 1. Baseline characteristics of non-responding and responding hypospadias patients. Continuous values are stated as median with interquartile range and
frequencies as n (%). On the right side are the baseline characteristics of responding hypospadias patients based on severity of hypospadias using the Barcat
classification.
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19.2 (3.7)

0.64

Reference group (n=55)

pβ

19.0 (3.3)

19.0 (2.4)

18.5 (2.6)

0.91

Distal (n=37)

Midshaft (n=8)

Proximal (n=10)

pα

0.02

15.8 (3.5)

17.3 (3.2)

Avoidance
(8-32)

19.2 (3.0)

0.30

Yes (≥1) (n=37)

pβ
0.56

19.3 (3.5)
0.99

17.3 (3.0)*

17.3 (3.6)

0.49

17.6 (3.1)

17.0 (3.3)

0.27

18.6 (2.6)*

16.3 (3.5)

17.1 (3.2)

β

α

ANOVA analysis of hypospadias subgroups based on the severity of hypospadias
analysis with students’ t-test within the hypospadias group
* p-value <0.05 (Students’ t-test; analysis compared to reference group)

18.3 (3.0)

None (n=18)

20.0 (4.4)

0.77

0.99

Postoperative complication

p

18.9 (2.4)

β

19.7 (3.8)

18.9 (3.5)

>2 years (n=26)

19.4 (3.8)

0.57

20.7 (2.2)

19.1 (4.9)

19.3 (3.9)

<2 years (n=29)

Timing of surgery

0.76

19.3 (3.1)

19.5 (3.8)

Palliative
reaction
(8-32)

0.28

14.9 (4.2)

14.1 (3.5)

Seeking social
support
(8-24)

0.93

14.1 (3.2)

14.2 (4.1)

0.99

14.2 (3.6)

14.2 (3.5)

0.06

11.9 (3.3)*

15.3 (2.4)

14.6 (3.6)

Sub analysis of coping scores of hypospadias patients

18.9 (3.0)

Hypospadias patients (n=55)

Barcat classification

Active
approach
(7-28)

Coping subscale (UCL)

0.11

12.3 (3.7)

10.9 (2.6)

0.46

12.2 (4.1)

11.5 (2.7)

0.77

12.5 (5.8)

12.0 (3.6)

11.6 (2.5)

0.26

12.5 (2.7)

11.8 (3.4)

Passive
reaction
(7-28)

0.82

7.2 (1.7)

7.3 (1.4)

0.99

7.2 (1.7)

7.2 (1.5)

0.34

7.1 (1.4)

6.5 (0.9)

7.4 (1.7)

0.54

7.0 (1.8)

7.2 (1.6)

Expressing
emotions
(3-12)

0.99

12.4 (2.4)

12.4 (2.8)

0.99

12.4 (2.6)

12.4 (2.4)

0.78

12.3 (2.2)

13.0 (2.8)

12.3 (2.5)

0.11

13.2 (2.7)

12.4 (2.5)

Reassuring
thoughts
(5-20)

Table 2. Outcomes of coping styles measured with the Utrecht Coping List (UCL) in adult men with hypospadias repair compared with the reference group of healthy
men (n=55, age 20-30 years). Sub analysis of the UCL was based on severity of hypospadias, timing of hypospadias repair and
postoperative complications. Data are denoted as mean (SD).
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age at follow-up and more surgical procedures (age: r=0.37, p<0.01; number of surgeries:
r= 0.45, p<0.01).

S eve r i t y of hypospa dia s
Proximal hypospadias patients did not use different coping styles compared to those with
distal hypospadias. However, compared to the reference group, proximal hypospadias
patients scored higher on Avoidance and lower on Seeking Social Support (Table 2).

Ti mi n g of repa ir
Patients operated before the age of two (n=29, median age 1.1 (0.6-1.6) years) were
compared with those operated after this age (n=26, median age 4.1 (2.2-17.8) years).
Baseline characteristics in these two groups did not differ (complication rates, number of
repairs, severity of hypospadias; all p>0.05, data not shown). Coping styles did not differ
between these two groups and neither with the reference group (Table 2).

Comp li c ations
Hypospadias patients who had at least one postoperative complication (n=37) were
compared with those who had none (n=18). Logically, patients with postoperative
complications had more surgeries compared to those without (p <0.01). Other baseline
characteristics did not differ between these groups. Patient with and without postoperative
complications had similar coping styles. When compared to the reference group, patients
with one or more postoperatieve complications had higher scores on Avoidance (Table 2,
p <0.05).

8

Assoc i ati ons with l o ng-term o utcomes
Outcomes of the IPSS-QoL, IIEF, NRV and additional questions were similar within the
hypospadias group, except for the additional questions regarding the satisfaction with penile
length and appearance, which had lower scores in proximal hypospadias patients (Table
3). Higher scores on Avoidance were associated with a lower satisfaction with body image,
with penile appearance and a lower quality of the intimate relationship (NRV). Higher
scores of Palliative Reaction were associated with a lower Overall Satisfaction (IIEF) and a
lower satisfaction with body image (Table 4).
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Table 3. Subjective long-term outcomes in the responding hypospadias patients. Continues outcomes are
stated as mean (standard deviation) and skewed outcomes as median with interquartile range.
Responders based on Barcat
Distal
n=37

Midshaft
n=8

Proximal
n=10

ANOVA
p

IPSS 8 (IPSS QoL) (0-5)

1.3 (1.4)

1.1 (0.8)

1.4 (0.7)

0.90

Intercourse Satisfaction (0-15)

9.1 (6.0)

7.4 (6.5)

4.7 (6.1)

0.14

Overall Satisfaction (2-10)

8.4 (1.9)

8.0 (1.4)

7.3 (2.7)

0.36

Satisfaction penile length (0-4)

2.6 (1.0)

1.8 (1.1)

1.5 (0.7)

<0.01

Satisfaction body image (0-10)

7.1 (1.5)

7.6 (0.7)

6.2 (1.1)

0.09

Satisfaction penis appearance (0-10)

6.4 (1.7)

5.0 (2.8)

4.6 (1.4)

<0.05

NRV total score (0-80)

69 [62-74]

58 [41-68]

60.0 [47-76]

0.15

ANOVA comparison of groups
IPSS QoL= International Prostate Symptom Score question 8; Intercourse satisfaction= domain of International
Index of Erectile Function; Overall satisfaction= domain of International Index of Erectile Function; NRV= Dutch
questionnaire of Intimate Relationship (Nederlandse Relatie Vragenlijst)

Table 4. Univariate analysis of coping scores in hypospadias patients and subjective long-term outcomes
described in Table 3. Analysis was done with Spearman’s rank correlation or Pearson’s correlation.
Coping domain

Significant associated subjective long-term
outcomes

r

Active problem solving

-

Palliative reaction

IIEF OS
Satisfaction Body image

-0.35*
-0.37**

Avoidance

Satisfaction Penile appearance
Satisfaction Body image
NRV

-0.31*
-0.39**
-0.38*

Seeking social support

-

Passive reaction

-

Expressing emotions

-

Reassuring thought

-

* p<0.05
** p<0.01
IIEF OS=Overall satisfaction of International Index of Erectile Function; NRV= Dutch questionnaire of Intimate
Relationship (Nederlandse Relatie Vragenlijst)
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DISCUSSION
Compared to the reference group, adult hypospadias patients report the use of the coping
style Avoidance more often. This was particularly found in proximal hypospadias patients
and in patients with one or more postoperative complications. Proximal hypospadias
patients used the coping style Seeking Social Support less often compared to the reference
group.
Patients with other pediatric conditions also had a passive coping style more often.18-20
Possibly, it is not the diagnosis itself (in this case hypospadias), which is associated with
psychosocial adjustment, but the chronicity of a condition or the length of exposure to
events associated with a condition.23 In this perspective, patients with proximal hypospadias
or those with a postoperative complication are exposed longer to their abnormality while
growing up compared to uncomplicated distal hypospadias patients. For instance,
micturition problems or cosmetical issues (e.g. scar tissue) could raise their awareness of
the genital abnormality, influencing coping style development during childhood.
Daily life situations could result in similar coping styles between hypospadias patients and
their healthy peers, as was found in chronically ill patients compared to their healthy peers.24
However, in some medical conditions, specific situations are more stressful for patients
than for healthy people.24 These disease-related stressors can be accompanied by different
coping strategies, influenced by the patient’s medical condition.24 In hypospadias, recent
studies on quality of life also suggest these disease related stressor: despite a comparable
QoL with healthy controls, most hypospadias patients report avoiding behavior in relation
to sexual function, genital appraisal and fear of being rejected in an intimate relationships.2,5,8
Proximal hypospadias patients more often report lower sexual functioning, lower genital
appraisal and fear in intimate relationships.2,5,7,8,10
Another explanation for lower reported quality of life could be associated with cosmetical
outcomes. Hypospadias patients report this outcome to be very important outcome and it
is described to influence quality of life.6,25 Penile satisfaction was less in proximal
hypospadias patients compared to distal hypospadias patients, but it is unclear if this is
directly associated with quality of life or indirectly, mediated by coping.2,14
Coping styles were found to be similar between different subgroups of hypospadias patients
based on the severity of hypospadias, the timing of hypospadias repair or number of
postoperative complications. This could still imply that there are differences in these groups,
which are not detected in our small sample size. Coping styles are no binary outcome, but
are a sliding scale, possibly needing larger study populations to detect subtle differences.
An association between more surgical interventions or postoperative complications and
socially withdrawn behavior has been described previously.12 However, QoL outcomes of
hypospadias patients showed comparable outcomes regardless of the number of surgeries.2,8
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The timing of surgical reinterventions might be important: complications occurring early
and solved at a young age, before conscious memory, might have no impact on the quality
of life. This relationship needs further investigation.
Coping styles used were similar between patients operated before and after age 2 years.
This finding is consistent with previous reports on the levels of depression and anxiety in
hypospadias patients between these two groups.1,26 Hypothetically, coping styles in
hypospadias patients may be a result of attributions later in childhood rather than the
timing of initial repair. From an emotional developmental point of view, timing of
hypospadias surgery has been recommended before age 12 months.11,27 Although the longterm results of previous studies and ours do not endorse this advice, the level of evidence
is insufficient to counteract that advice.8,26

L imi t ati on s
This is the first study to investigate coping styles in adult men with a history of hypospadias
surgery in childhood. However, some limitations should be addressed, which might restrict
generalization of our results. The main limitation of this study is the 41% response rate.
This low response rate is consistent with other hypospadias long-term follow-up studies,
but could nevertheless involve a selection bias.2,10 The response rate might be affected by
negative feelings, shame or the subject’s coping style. Hypothetically, responders had a more
active coping style and those not responding a more passive coping style. Our findings of
a higher reported Avoidance in the responding hypospadias patients might even be an
underestimation of passive coping styles in hypospadias patients in general.
The low number of responding patients also limited the statistical analysis. To assess a
mediating effect of coping styles on the relationship between hypospadias outcomes and
QoL outcomes required multivariate analysis. Our group of responders was too small with
respect to the number of variables needed to include and was therefore not done. As we
did identify a difference between some subgroups and the reference group, in the future,
a larger number of patients should be included to do a proper analysis on the role of coping
styles on the long-term outcomes.
Knowledge about coping styles can help to understand how patients experience the outcome
of surgery.15 Recognition of a patients coping style (active or passive) during follow-up can
be used to individualize additional support for those at risk for poorer psychosocial
adjustment or lower QoL (e.g. proximal hypospadias or postoperative complications). By
teaching them adequate social skills – the relationship with social skills and seeking social
support is probably bi-directional – seeking social support could be increased, reducing
general stress and improving psychosocial adjustment.28,29
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CONCLUSIONS
The development of a patients’ coping style may be influenced by experiences related to
hypospadias and its treatment during childhood and adolescence. As such, hypospadias
patients more often displayed an avoiding coping style as compared to a reference
population. Particularly those with a postoperative complication or with proximal
hypospadias showed this type of coping strategy. This needs attention during follow-up of
hypospadias patients with the goal to improve QoL. In follow-up, coping styles might be
used to identify patients needing additional psychosocial and emotional support.
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Summary, general discussion, recommendations
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Chapter 9

Boys born with hypospadias start their lives with a congenital defect, an abnormality of
their body. The concern of parents and physicians is whether patients will experience any
burden of this abnormality in their lives. Most boys undergo hypospadias surgery just
before their 1st birthday and this event has impact for both parents and patients. The
objective of this early surgery is to prevent any negative influence of hypospadias during
childhood, puberty and hereafter. Puberty is an important phase in the development of a
child due to physical and psychosexual changes. The pubertal penile growth demands a
hypospadias repair to grow along without compromising functional or cosmetical aspects
of penis and urethra. Also, psychosexual development starts and changes the way boys
think about their penis and sexual function. During this period, children want to be
‘normal’ in any way compared to peers. To assess the full impact of the hypospadias
treatment, it is necessary to analyze hypospadias outcomes after puberty. This information
is valuable to inform parents of newborn boys with hypospadias about possible difficulties
their newborn son might encounter during life. With this thesis we want to provide an
insight in these long-term outcomes of hypospadias surgery by assessing the final result
after puberty.
As mentioned in the general introduction, attempts have been made to answer a number
of questions in this thesis.
The first goal was to investigate the available literature concerning the long-term outcomes
of hypospadias surgery so far at the moment this thesis started. Therefore we performed a
systematic review, pooling all available data, to analyze the outcomes reported regarding
all final goals of hypospadias surgery in chapter 2.
Our systematic review included 18 studies eligible for analysis, including 961 patients of
whom 169 patients had severe hypospadias. Lower urinary tract symptoms were similar
between hypospadias patients and controls, but satisfaction with urinary function was
lower in hypospadias patients. Spraying occurred more often in hypospadias patients (31%
vs. 15%). At uroflowmetry, the maximal flow rate (Qmax) was lower in both the total
hypospadias group and the severe hypospadias group compared to the controls. Hypospadias
patients in general were less satisfied with penile appearance compared to controls (30%
vs. 4%) and this was even worse in severe hypospadias patients. Severe hypospadias patients
also reported less satisfaction with penile size. A ventral curvature, needing correction or
reportedly bothering patients, was still present in 10% of the patients. Erectile dysfunction,
assessed without validated questionnaires, was reported in 5.3% of patients and ejaculatory
problems in 26%. Patients were less satisfied with sexual function compared to controls.
In general, outcomes of hypospadias seem satisfactory, but some remarks should be made
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regarding the presented outcomes on the long-term in the included studies.
First, the spectrum of hypospadias withholds many different phenotypes and degrees of
hypospadias and this can differ depending on the classification method used. The
preoperative position of the meatus was used to classify the degree of hypospadias in most
included studies in our systematic review. From daily practice it is known that this
classification can be misleading.1 The degree of ventral curvature, the level where the corpus
spongiosum splits, the quality of the skin overlying the urethra proximal of the meatus and
the width and quality of the urethral plate all influence the true severity of hypospadias.1
These parameters can only be assessed adequately during the surgery, sometimes resulting
in an up -or downstaging of the degree of hypospadias. For example, a distal hypospadiac
meatus associated with a severe ventral curvature, can turn out to be a proximal hypospadias
after correcting the curvature, requiring a more complex repair.
A second variable making comparison of the outcomes prone for bias is the large variety
in surgical techniques used. This results in heterogeneity of presented outcomes in literature,
leading to apples and oranges to compare.
A third factor influencing outcomes is the definition of a postoperative complication. Is a
urinary tract infection a complication or is a complication merely defined as a complication
needing re-intervention?
The fourth aspect influencing the outcomes could be the varying duration of follow-up
between the studies. It is known that complications can present late.2 Therefore, it may be
that late surgical complications, such as urethrocutaneous fistulas, urethral stenosis and
recurrent ventral curvatures, were not included in studies with a shorter length of followup, leading to underestimation the real complication rates. The price to pay for long-term
follow-up data is a lower response rate as more patients are lost to follow up or based on
resistance of patients to participate in follow-up studies, regardless of their motivation not
to participate. This introduces a possible selection bias in all studies reporting long-term
follow-up.

9

Having insight into the outcomes of hypospadias repair in the literature, we started the
study into our own long term outcomes. As we wished to use validated instruments as
much as possible, we used the International Prostate Symptom Score3 and uroflowmetry
to measure the urinary function and the Pediatric Penile Perception Score4 to assess the
cosmetical outcomes. The sexual function was assessed with the 15 item International Index
of Erectile Function (IIEF-15).5 To be able to compare the results of the hypospadias
patients, the IPSS and IIEF were also assessed in a group of healthy men of the same age.
In chapter 3 we studied the normal sexual function in young men using the IIEF-15
questionnaire.
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As there was no literature available on erectile function in young adult men in the
Netherlands, we established a cohort of medical students to assess the normal erectile
function. In total, 137 students participated and 81% reported to have an intimate
relationship. Erectile dysfunction (ED), defined as a score <25 points on the Erectile
Function (EF) domain of the IIEF-15, appeared to be present in 46 students (33.6%). This
is a high prevalence of erectile dysfunction in this group of healthy young men. Students
without an intimate relationship had lower EF domain scores compared to those with a
relationship (17.3 vs. 25.4, p<0.001). However, ED was still present in 27 of 111 (24.3%)
students with a relationship. By sub analysis, the EF domain in this control group was
analysed. We described a possible flaw in the scoring method of the IIEF-15, as this method
does not exclude participants inconsistently filling out the answer ‘no sexual activity in the
last 4 weeks’ (0-points). The scores of the medical students who gave this zero-point score
at least once anywhere in the questionnaire (WZS, with zero score) were compared to those
who had questionnaires without this zero-scores (WOZS). All students in the WZS group
had a total score indicating erectile dysfunction (<25 points), while none of the students
in the WOZS group had a score below 25 points.
The authors of the IIEF-15 questionnaire reported limitations of their questionnaire.6
However, the issue addressed in chapter 3 of possible inconsistent answers influencing the
total scores was not mentioned. Possibly, a new questionnaire validated in young men is
necessary to know what the true prevalence is of erectile dysfunction in this age group.
In chapter 4 the aim was to analyze the long-term outcomes of hypospadias surgery in our
institution in postpubertal men regarding the final goals of hypospadias surgery. These
goals are:
- Correcting a ventral curvature to facilitate normal penile function such as a ‘straight’
erection for intercourse.
- Creating a slit-like meatus at the top of the glans, allowing the patient to urinate in a
straight forward manner.
- Approach a near to normal penile cosmesis.
This was the first study done of this thesis. At that time our dataset included 116 adult
hypospadias patient (age >18 years) of whom 66 patients returned the questionnaires and
30 patients visited the clinic. Of the 66 patients participating, 47 patients had distal
hypospadias, 8 had midshaft, and 11 had proximal hypospadias. They were compared to
a control group of male medical students between age 18 and 30 without a medical history.
Distal hypospadias patients were mainly operated with a Mathieu reconstruction. Their
complication rate (54%) is high compared to complication rates mentioned in tubularized
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incised plate procedures in literature (approximately 7%).7 Nowadays, the tubularized
incised plate repair (TIP) or an adapted MAGPI technique are as often used and the Mathieu
technique is less preferred.8 The complications do not differ between these three techniques
and neither of these surgical repairs is superior compared to the other in distal hypospadias.7,9
Possibly, both the definition of complications and the longer duration of follow-up might
have influenced our complication rate. In proximal hypospadias patients, our complication
rate was 64%. This is a high percentage, but seems realistic when compared to outcomes
mentioned in literature.10
A total IPSS score >7 points, referring to a disturbed urinary function, was reported by
9/64 (14%) of the hypospadias patients compared to 10/151 (7%) of the controls (p 0.08).
Patients with distal hypospadias more frequently reported a lower satisfaction with urinary
function and a weaker urinary stream compared to controls, but had good uroflowmetry
results. This outcome of more reported urinary symptoms was confirmed by another
Swedish long-term study, stating.11 Proximal hypospadias patients in our study had a similar
IPSS score compared to controls, but had a lower maximum flowrate (Qmax), both
compared to other hypospadias patients and to controls. This inconsistency between
reported urinary symptoms and flow rates is not unusual.12 A possible explanation could
lie within the IPSS: this is not a hypospadias specific urinary questionnaire. For example,
spraying is not included in the IPSS, although 19% of our hypospadias patients reported
this compared to 3% in the control group. Other long-term urinary outcomes confirm this
gap between IPSS outcomes and hypospadias urinary function: 87% of the hypospadias
patients reported low total IPSS scores, but half of them added negative comments regarding
spraying, postvoid dribbling or a weak urinary stream.13

9

The domain ‘Erectile Function’ of the IIEF did not differ between patients and controls.
Others confirmed this finding of normal erectile function in the majority hypospadias
patients (>80%).14 Distal hypospadias patients reported similar erectile function scores
compared to proximal hypospadias patients, where others found a higher prevalence erectile
dysfunction in proximal hypospadias patients.15,16 All other IIEF domains were similar
between the hypospadias and control group except for Orgasmic function, which was lower
in the hypospadias group.
Most patients having an intimate relationship reported similar or above average outcomes
on the Nederlandse Relatie Vragenlijst (NRV) regarding the quality of their intimate
relationship compared to controls, especially for sexuality and independence.17 This finding
is backed by others regarding distal hypospadias patients compared to controls, although
patients with proximal hypospadias tended to avoid intimate relationships.18 The frequency
of masturbation was higher in the control group compared to the hypospadias group (>1x/
week: 67% vs 33%).
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A normal penile appearance after any hypospadias repair is an important outcome in the
eyes of patients.19 In distal hypospadias, this might be the main objective to do a
reconstruction aiming to improve cosmetical aspect.20 Thus, in long-term outcomes the
cosmetical result is an important factor determining the success of hypospadias surgery.
In our study, penile cosmesis was judged by the researcher based on the Pediatric Penile
Perception Score (PPPS). The meatal shape and position, glandular aspect, penile aspect
and presence of penile torsion or curvature was scored (very) satisfactory in 96%, 83%,
91% and 100% of the distal hypospadias patients respectively. The satisfaction with penile
length was similar in both distal hypospadias patients and controls. Outcomes of the PPPS
in other studies in distal hypospadias patients also showed high rates of satisfaction but
lower PPPS outcomes were reported in proximal hypospadias patients.11,14,19,21 The PPPS
score, judged by a urologist, showed no differences in distal and proximal hypospadias
patients in our study. Patients with proximal hypospadias reported less satisfaction with
penile length and (objectively) the stretched penile length was less compared with other
hypospadias patients (10.8 vs.12.1 cm). A lower satisfaction with penile appearance was
found to be associated with shorter penile length in other studies in contrary to our study.11,22
The question whether others also believe that penile appearance is important and whether
a hypospadiac penis was considered as abnormal was investigated through the opinion of
laypersons and women.23,24 During assessment, participants saw different penile pictures,
including photographs of a circumcised penis, a distal hypospadias penis and one with
proximal hypospadias in the assessment. These laypersons – in total 175 of whom 105
women – did not rate a distal hypospadias penis differently than a circumcised penis.24
Moreover, women ranked penile aspects contributing to a normal penile appearance. 23
They ranked the position and shape of the meatus least important and the general penile
appearance as the most important aspect. Thereby, a distal hypospadias appearance was
perceived to be as normal-looking as a circumcised appearance.23
Although these outcomes of ‘third party’ judgements of penile cosmesis in hypospadias
patients are giving some comfort regarding the endeavor towards the ‘perfect penis’, the
most important factor remains what hypospadias patients report, also when hypospadias
is left untreated. Outcomes of 13 untreated patients were compared with treated hypospadias
patients and they had lower PPPS scores.11 An online questionnaire among untreated
hypospadias patients also implied worse outcomes compared with treated hypospadias
patients, underlining that conservative therapy in these patients is not without risk.25
In general it can be concluded that the majority of postpubertal hypospadias patients report
satisfactory outcomes after hypospadias repair at childhood regarding all goals of
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hypospadias. As discussed and explained in the introduction, hypospadias is not one
abnormality, but comprises a broad spectrum of phenotypes. In the next chapters we
analysed specific procedures or points of debate in hypospadias surgery nowadays.

Te stoste r one
One of the major discussions in hypospadias repair is whether preoperative hormonal
stimulation before hypospadias surgery should be used or not. Those against testosterone
use advocate a negative effect of testosterone on wound healing due to an increased
inflammatory mechanism, causing more postoperative complications.26 Nevertheless, up
to 90% of pediatric urologists use preoperative testosterone treatment in selected cases to
increase the penile size before hypospadias repair.27 In the early nineties, many urologists
stopped using preoperative hormonal stimulation. They feared testosterone would exhaust
the penile androgen receptors resulting in insufficient penile growth after puberty,
eventually resulting in short penile length. Long-term outcomes of preoperative testosterone
use are lacking in the current literature hindering this fear to be confirmed or debunked.
Chapter 5 discusses the long-term outcomes for patients treated with and without
preoperative testosterone. Our dataset had now extended and had 166 hypospadias patients
of whom 121 patients had their initial hypospadias repair in our institution. Sixty of these
121 hypospadias patients participated. Pre-operative testosterone was given to 34 patients
of whom 12 had proximal hypospadias, 4 had midshaft hypospadias and 18 had distal
hypospadias. Preoperative testosterone treatment was either topical - 5% Sustanon® (a blend
of testosterone propionate, phenylpropionate, isocaproate and decanoate) applied twice a
day during two periods of 14 days - or intramuscular with 25 mg Sustanon® per week for
2-3 weeks. A pediatric urologist (subjectively) indicated preoperative hormonal treatment
based on penile appearance, size of the prepuce and penile length with a cut-off of <45 mm
to start treatment. The glans diameter was not measured systematically pre- or
postoperatively. Final outcomes in this study were the complication rate, the adult penile
length, the adult height and the cosmetic results using PPPS.
Complications occurred equally in the 34/121 patients with preoperative testosterone
treatment compared to the 87 patients without testosterone treatment (50% vs. 43%,
p=0.54). The first complication occurred earlier in the testosterone group compared to the
hormone naïve group. The results did not show a clear benefit, as was also reported in a
meta-analysis of three randomized controlled trials showing a lowered complication risk
ratio in testosterone treated patients.28 We did find comparable long term outcomes in
proximal hypospadias patients compared to distal hypospadias patients, while proximal
hypospadias itself can be regarded as a risk factor for worse outcomes.29 This pleas for a
possible beneficial effect in proximal hypospadias patients treated with testosterone.
The mean adult stretched penile length was comparable in patients with and without

9
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testosterone treatment (12.4 cm vs. 12.0 cm, p=0.47). Patients with proximal hypospadias
had reduced adult penile length compared to patients with distal hypospadias (10.3 cm vs.
12.9 cm, p=0.01). Multivariate analysis, after correcting for testosterone treatment, showed
that the adult penile length was negatively associated with proximal hypospadias and was
not associated with testosterone treatment.
The adult body height in patient with or without testosterone treatment was similar and
was comparable to the general male height in the Dutch population.30 In multivariate
analysis, adult height was not associated with testosterone treatment.
Cosmetical outcomes were judged based on the PPPS. The meatal position, glanular aspect
and penile aspect were judged to be mainly ‘satisfactory’ in all patients, and outcomes were
similar in patients with and without testosterone. The general penile cosmetic aspect was
(very) satisfactory in 88% of the patients with testosterone compared to 92% of the patients
without. On both univariate and multivariate analysis, general penile appearance was not
associated with testosterone use or hypospadias subtype.
In conclusion, chapter 5 suggests that the long-term adult height, penile length and penile
cosmesis of patients with and without preoperative testosterone treatment are similar. As
testosterone was more often administered in challenging cases, this suggests a beneficial
effect of hormonal treatment. The debate will go on, but the main question in this discussion
is twofold: how will we identify the hypospadias patients preoperatively, who benefit most
from this testosterone treatment and which dose and form should be applied? There is
some evidence advocating use of preoperative testosterone in proximal hypospadias
patients, using a cut-off glans width of less than 14 mm.31 Testosterone use in distal
hypospadias also showed favorable outcomes in those treated and responding to testosterone
use in a randomized controlled trial.32 Future studies will be need to give the final answer
on this topic.

S i n g le stag e repa ir
Another discussion in the field of hypospadias treatment is the ideal procedure for proximal
hypospadias patients, particularly when accompanied by a severe ventral curvature. Some
prefer a two stage technique and some prefer a single stage technique. In our institution
this latter technique, the transverse preputial island tube (TPIT), described by Asopa and
also known as a Duckett technique, was preferred.33,34 The long-term outcomes of this
technique are discussed in chapter 6. Patients who had their primary hypospadias repair
in our institution were included. The long-term outcomes of this highly complex procedure
were compared to the outcomes of distal hypospadias (DH) patients and to controls
(medical students). Of these, 121 eligible hypospadias patients, 12 patients with a transverse
preputial island tube (TPIT) repair and 42 patients with a distal hypospadias repair (Mathieu
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repair) were analyzed. The control group consisted of 148 students (median age 21.0 years).
Patients with TPIT had similar complication rates to patients with a distal hypospadias
repair (67% vs. 62%; p=0.76). Of the TPIT group, 33% was successfully reconstructed with
a single operation and those with at least one complication needed a median of 2.0
additional surgeries. Compared to the distal hypospadias group, TPIT patients more often
had a ventral curvature correction (58% vs. 100%), more often received preoperative
testosterone (31% vs 83%) and complications occurred earlier (median 8.2 vs 3.9 months).
Several factors can attribute to this high complication rate. Due to the larger gap between
a proximal hypospadiac meatus and the top of the glans, reconstruction of a neo-urethra
is complex: both the hypoplastic tissue and the absence of a corpus spongiosum might
comprise the outcomes of a neo-urethra. Thereby, the impact of penile growth during
puberty could be challenging for the hypoplastic tissue, as this is less able to keep up with
the penile growth, revealing late complications, such as fistulas, diverticula or a persistent
chorde.35 This persistent or recurrent chorde was found in up to 20% of postpubertal
proximal hypospadias patients emphasizing the importance of long-term follow-up.2
Half of the pediatric urologists preferred a two-stage technique in proximal hypospadias
and the other half a single stage technique.8 A single stage repair has a risk for complications
– mostly urethra cutaneous fistulas – compared to a 2-staged repair, resulting in higher
number of unplanned interventions.36,37 Thereby, the single stage technique seems harder
to master, as mainly experienced pediatric urologist preferred this technique above a staged
repair.8,38 The advantage of a TPIT repair is the single surgery, favoring anesthetic risks,
time to the final result and hospital costs and stay.38

9

The urinary outcomes (IPSS) were similar in patients with a TPIT, in distal hypospadias
patients and in the control group. On uroflowmetry, TPIT patients had a lower Qmax
compared to controls (24.1 vs. 28.6 ml/s; p<0.05). Urinary function outcomes were not
associated with the complication rate (e.g. urethral strictures or meatal stenosis) in patients
with TPIT. Our outcomes of patient reported urinary function and uroflowmetry were
both confirmed and counteracted by others.11,39,40
Sexual outcomes showed similar scores in all groups of all IIEF-15 domains, except for
Orgasmic Function. The TPIT patients had lower scores in this domain compared to distal
hypospadias patients and controls. Our TPIT patients more often reported a weak
ejaculation (45% vs. 11%), but this was not associated with lower Orgasmic Function scores
or any other IIEF domain. Possibly, the ejaculatory function is caused by the absence of a
corpus spongiosum and the longer, wider and weaker neo-urethra in proximal hypospadias
patients.22,41 As fertility could potentially be impaired due to this abnormal ejaculatory
function, this outcome deserves future research.22,41
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Observed cosmetic outcomes were generally good in the TPIT patients and similar to those
in the distal hypospadias patients. TPIT patients more often had a ventral curvature >300
or a mild penile torsion compared to patients in the distal group. TPIT patients reported
a lower satisfaction with penile appearance and with penile length compared to the distal
hypospadias group. The stretched penile length in TPIT patients was shorter compared to
the distal hypospadias patients (10.1 cm vs. 12.7 cm, p<0.01).
In conclusion, chapter 6 showed that the transverse preputial island tube repair had
generally good long-term results. One third of our TPIT patients were successfully treated
with this single stage repair, whereas the remaining two-thirds needed two (median)
additional repairs. The risk of these additional, unplanned, surgical events should be
discussed with parents and they should also be informed about an alternative option such
as a planned 2-stage procedure.

Pr e put i oplasty
A third ongoing debate is the option of a preputioplasty in hypospadias patients, particularly
in patients with distal hypospadias. One of the final goals of hypospadias repair is ‘a normal
penile cosmesis’, but this normal appearance is culturally defined. The ‘normal’ penile
appearance is an uncircumcised penis in countries where boys generally are not circumcised,
as in The Netherlands, but is a circumcised penis in Islamic countries or in the United
States of America. Thus, in some countries a hypospadias repair combined with a
preputioplasty gives a normal appearance. The long-term outcomes of a preputioplasty are
discussed in chapter 7.
Of the 121 distal hypospadias patients initially operated in our hospital between 1987 and
1993, 86 were traceable of whom 57 had a preputioplasty and 29 had a circumcision. The
overall complication rate was similar in the preputioplasty group compared to the
circumcised group (67% vs. 53% p=0.34). Without prepuce-related complications (e.g.
prepuce dehiscence or unsatisfactory cosmetic outcome), the complication rates were still
similar in both groups (48% vs 46%, p=0.48). This risk of preputioplasty related
complications is comparable to other reported outcomes.42,43 To prevent these specific
preputioplasty complications, the reconstructed prepuce should be easily retractile at the
end of surgery. Six of our patient had a secondary circumcision after preputioplasty, which
is slightly higher than others reported (2-9%), possibly due to a shorter follow-up duration
in other studies.44,45
In total, 40 patients participated of whom 21 had a preputioplasty and 19 had a primary or
secondary circumcision. Long-term outcomes showed highly satisfactory outcomes on all
aspects of the PPPS in both groups. Only the general penile aspect, judged by the researcher,
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more often was unsatisfactory in the preputioplasty group compared to circumcised patients.
Patients themselves reported similar satisfaction rates regarding penile appearance in both
groups. The stretched penile length was 13.6 cm in the preputioplasty group and 12.5 cm
in the circumcision group (p=0.06). Sexual outcomes showed no differences in any of the
IIEF domains. Urinary function, assessed with the IPSS and uroflowmetry, was reported
similar in both groups and with normal outcomes, although the dissatisfaction with urinary
function was higher in the circumcised group (47% vs. 11%, p=0.03).
In conclusion, a preputioplasty seems a safe and feasible procedure in distal hypospadias
with similar functional and cosmetic outcomes on the long term as a repair combined with
a circumcision.(chapter 7) However, preputioplasty carries an increased risk for secondary
surgery of the foreskin and parents should be informed about this risk. Selecting the distal
hypospadias patient suitable for foreskin reconstruction is the key to success. Our study
did not confirm our hypothesis that patients with a preputioplasty are more satisfied with
their penile appearance compared to those with a circumcision.

Copi n g
When puberty carries through, sexual function and genital awareness are increasingly
important. It is unknown if hypospadias affects this development and what influence it has
on genital appraisal, body image or quality of life.
The quality of life, assessed in patient reported outcomes measures (PROM) in hypospadias
patients, is gaining interest.46,47 Outcomes differ, showing unimpaired quality of life between
hypospadias patients and controls and no difference in psychosocial adjustment.47,48 Though
lower quality of life has been reported too, particularly in proximal hypospadias
patients.15,16,18,46,49,50 One hypothesis explaining these discrepant quality of life outcomes is
the role of coping styles.46,48 Coping is the emotional, behavioral and cognitive reaction to
stressful situations, helping a person to deal with that certain situation.51 Coping styles are
known to affect psychosocial behavior by mediating the stressor-illness relation, both
directly and indirectly.51 As coping styles develop early in life, they could be influenced by
hypospadias, subsequently altering the way patients experience their long outcomes. In
pediatric populations with chronic or congenital disorders, a poorer psychosocial
adjustment was associated with more passive coping styles such as Avoidance. Though,
coping styles have never been investigated in hypospadias patients. This was the objective
in chapter 8.

9

The coping styles in hypospadias were analysed using the Utrecht Coping List (UCL).52
The UCL consists of seven coping styles addressed in 47 items. These styles are: Active
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problem solving, Palliative reaction, Avoidance, Seeking social support, Passive reaction,
Expression of emotions and Reassuring thoughts. Hypospadias patients were compared
with data from a reference group of 55 healthy male students, supplied by the UCL.52 Sub
analysis of the UCL was done based on the severity of hypospadias, the timing of surgery
before or after the age of 2 years and on the occurrence of one or more postoperative
complications as these factors were associated with poorer psychosocial adjustment.47,50,53
Compared to the reference group, hypospadias patients had higher scores on the domain
Avoidance (p<0.05). This was seen particularly in hypospadias patients who had ≥1
postoperative complication and in patients with proximal hypospadias. Proximal
hypospadias patients also had lower scores on Seeking Social Support compared to the
control group (p<0.05), meaning they were less likely to seek support when faced with a
problem.
Within the hypospadias group, we found no differences in the sub analysis of coping styles
based on the severity of hypospadias, based on the timing of surgery before or after the age
of 2 years and based on the occurrence of a postoperative complication. An association
with the long-term outcomes and the coping skills could not be analysed in our study, as
our study population was too small for a multivariate analysis. During follow-up,
psychosocial aspects of (proximal) hypospadias should receive more attention to get a better
insight of the impact hypospadias might have on a patients’ life.

CONCLUSION
Long-term outcomes of hypospadias reconstruction are mandatory to truly know if the
goals of hypospadias reconstruction are met. In this thesis we found satisfactory outcomes
regarding urinary function, sexual function and cosmesis in the majority of postpubertal
hypospadias patients. Some outcomes should be highlighted from our results.
Distal hypospadias patients were less satisfied with their urinary function compared to the
control group although maximal flowrates were similar. A preputioplasty in these patients
certainly is an option as results are good, but parents should be informed that there is a
risk of a secondary circumcision and instructed how to prevent this. Particularly in
countries where circumcision is not the standard, preputioplasty should be facilitated if
possible.
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Proximal hypospadias patients posed to be a risk factor for less satisfying outcomes in most
of the studies. They had higher complication rates, more often received preoperative
testosterone treatment, had a lower maximum flow rate at follow-up and a shorterr stretched
penile length at follow-up. In the patient reported outcomes they more often noted a
lowered Orgasmic Function, were less satisfied with their penile appearance and penile
length and more often reported an Avoiding coping style. Pre-operative testosterone was
not associated with a smaller adult penile size or adult height and was not associated with
an increased complication rate. Long-term results were similar in the groups with and
without preoperative testosterone. Since preoperative stimulation was more often applied
in proximal hypospadias patients, who are prone for worse outcomes, this conclusion could
plea for a beneficial effect in proximal hypospadias patients.
A single-stage transverse preputial island tube reconstruction can be used in proximal
hypospadias and was successful in 33% of the patients. General long-term outcomes were
mainly satisfactory, but patients did report a lowered Orgasmic function, less satisfaction
with penile aspect and a shorter stretched penile length. The downside of this technique is
a complication rate in two-thirds of the patients, which mostly occur within the first year.
Hypospadias patients more often reported an avoiding coping style compared to a control
group. This is particularly seen in patients with proximal hypospadias and in those operated
more than once. The role of coping styles remains unknown regarding the quality of life
outcomes on the long term.

L i mi t ati ons

9

This thesis shows insights in the long-term outcomes of hypospadias surgery in postpubertal
patients. This information is still scarcely available in literature nowadays and hopefully
this thesis adds to the current literature. However, some limitations need to be addressed
in order to value the presented outcomes.
Response rate: The first limitation is the low response rate (48%) in our dataset of
hypospadias patients. Maximal effort was done to contact as many patients as possible,
facilitating follow-up visits in the evening hours and reimbursing travel costs. Nevertheless,
more than half of the patients refused participation. Arguments to refuse or accept
participation were not structurally documented and are unknown. Although baseline
characteristics were mainly similar, a selection bias could be present in this manuscript,
questioning if results can be extrapolated to the general hypospadias population.
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Retrospective data: The second limitation is the retrospective collection of data of our
patients. Data had to be extracted from the medical files, which were not always completely
filled out concerning all relevant information. The choice for operation technique,
correction of the curvature and use of pre-operative testosterone was based upon on the
subjective judgement of the surgeon.
Surgical technique: The third limitation is the different surgical techniques used in our
population. Most distal hypospadias were treated with a Mathieu of MAGPI reconstruction,
most proximal hypospadias patients with a single stage transverse preputial island tube
(Asopa/Duckett) technique. At the time these boys were operated, the tubularized incised
plate was not described yet.54 Nowadays, most pediatric urologists prefer a tubularized
incised plate (TIP) technique for distal hypospadias patients and a little more than half
them prefer a staged repair in proximal hypospadias patients.8 However, the techniques
described in this thesis are still used nowadays.8
Validated quesionnaires: We did use validated questionnaires used in the general
population – e.g. International Index of Prostate Symptoms, IIEF-15, NRV, UCL and PPPS
– but as mentioned in chapter 3, questionnaires validated in an older urologic population,
such as the IIEF-15, can potentially cause problems when used in a young, adolescent
population. Possibly, this could have led to errors in the outcomes of our study.

Recomme n da tio ns a nd Future perspect i ves
As outlined in this thesis, hypospadias is a common occurring congenital abnormality in
newborn boys with a potential lifelong impact, both on urinary function, sexual function,
cosmesis of the penis and on quality of life outcomes. Further improvement in the
management of hypospadias should be pursued to minimize its impact on a patients’ life.
Further research is needed and future directives in both the preoperative phase, peroperative
phase and postoperative follow-up will be discussed.

Pr eope r at i ve pha se
- Prevention: It is a truism, but preventing hypospadias would lower its impact
tremendously. Before focus can be put on prevention, first all risk factors should be
known. Hypospadias very likely has a hormone mediated pathogenesis, with the highest
risk of disrupting normal penile formation between week 8 and 14 of gestation.55 The
complete role and influence of risk factors (e.g. air pollution, endocrine disrupting
chemicals) and genetic aspects of hypospadias are yet unknown, but potentially can be
further defined in the future.55,56 Hopefully there will be a low-risk intervention lowering
the incidence of hypospadias, as is seen in spina bifida by increasing serum levels of folic
acid during pregnancy.57
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- Standardization: It is mandatory to use the same language when it comes to the
classification of hypospadias. Hypospadias patients should be classified uniformly and
stratified accordingly for treatment. This implies documenting the preoperative status
of the penis of a hypospadias patient. Penile biometrical parameters, such as position of
the meatus, glans width and diameter, penile length, ventral curvature, quality of the
skin and presence of penile torsion should be documented. A reliable method to achieve
this is by digital photographs.58 This standardized documenting of baseline parameters
facilitates analysis on a large scale.
- Preputioplasty: Parents of boys with distal hypospadias should get a preputioplasty
offered during primary distal hypospadias repair in countries where circumcision are
not routinely done.
- Prehormonal stimulation: long-term impact on body height and penile length seem
to be low in this treatment. In selected cases, for example those with a glans size less
than 14 mm, preoperative testosterone treatment might work.31 Data containing longterm outcomes in a bigger group are awaited.
- Big data: Multi-institutional collaboratives must be established to share this preoperative
data. A registry holding these data makes it possible to power multivariate analysis in a
large range of variables, making it possible to identify preoperative risk factors in
hypospadias surgery. In 2009 a prospective national multicenter web based hypospadias
study started, documenting all these penile biometric parameters as well as whether or
not preoperative stimulation has been performed, in what form and dose and if penile
parameters have changed due to this stimulation. The Dutch Hypospadias Registry aims
to include all hypospadias patients in the Netherlands. This may be an objective tool to
identify the optimal surgical intervention. The web based registry has expanded to a
worldwide registry (https://www.hypospadiasregistry.org/en/) and in the UK another
comparable initiative started (https://home.i-dsd.org). Short-term and long-term
outcomes are awaited though, but will hopefully lead to valuable information towards
improving hypospadias surgery.

9

Pe r op e r ative pha se
- Grade of hypospadias: Only during surgery is it possible to objectively quantify the
curvature of the penis (artificial erection), the quality and width of the urethral plate,
the quality of the skin overlying the urethra and the real degree of hypospadias. This
important information must be documented.
- Technical data: Suture materials used, correction technique of the ventral curvature,
surgical technique, stent placement, use of antibiotic prophylaxis, dressing and if foreskin
reconstruction is done should all documented in the registries. This surgical information,
together with the patient selection criteria likely withholds the key to further improve
hypospadias treatment.
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- Surgical expertise: The experience of a hypospadias surgeons plays a key role in the
success rate of hypospadias repair. Hypospadias surgery is complex and therefore
fellowship trained surgeons are required to secure the level of expertise necessary in the
future. Young urologist can be trained by experienced surgeons in the surgical skills,
learning key steps and considerations bit by bit, to become experienced and start
hypospadias repair themselves. After 50-75 cases, they can master the surgical techniques
of a TIP repair with success rates comparable to their mentors.59-61 The learning curve
for a non-distal meatus hypospadias is longer.61
- Neo-urethra: The skin of the penis has the unique capacity to grow with androgen
stimulation. Tissue used for reconstruction in hypospadias must have this characteristic
in order to grow along during the pubertal penile growth. Many techniques have been
described, but none will perfectly mimic all natural penile characteristics. Regenerating
a new urethra, including a corpus spongiosum, could be an alternative in the future
using stem cells.62 Further research is necessary to understand how these cells grow into
urethral tissue and how a neo-urethra could be formed, but it is a promising perspective.

Po stop e r ati ve fol l ow-up
The long-term follow-up assessment of hypospadias care was the main objective of this
thesis. Some recommendations can be made.
- Standardized follow-up: For patients it is necessary to have easy access to care if needed
and for pediatric urologists it is very useful to evaluate the outcomes of hypospadias
repair. By a standardized follow-up schedule both objectives can be attained. Particularly
proximal hypospadias patients reported a need for longer follow-up and, referring to
their long-term outcomes, this can be justified.18 The DHS registry has a follow-up
schedule with outpatient clinic appointments at the age of 2, 5 and 15 years old for all
hypospadias, but in distal hypospadias this could probably be less frequent.
- Validated questionnaire: It is essential to use validated questionnaires, preferably in
adolescents, in the follow-up of hypospadias to reliably assess outcomes. As previously
mentioned, the IPSS, although widely used, possibly does not comprehend all urinary
complaints specific in hypospadias patients.13 The International Index of Erectile
Function does not seem to the most appropriate questionnaire in this age group (chapter
4). Thereby, hypospadias specific items (e.g. lack of sensation, ejaculation function,
persistent ventral curvature, scarring) are not included, although these items could
influence sexual satisfaction in hypospadias patients.47 Sexual function and psychosexual
development are generally underrepresented outcomes of hypospadias repair, possibly
due to a lacking questionnaire.63
Validated tools for hypospadias do exist for cosmesis and quality of life outcomes. There
are 3 instruments to assess cosmetical outcomes, namely the Hypospadias Objective
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Penile Evaluation (HOPE), the Hypospadias Objective Scoring Evaluation (HOSE) and
the (Pediatric) Penile Perception Score (PPS).4,64-66 This latter tool assesses a patients
perceptions of outcomes, where the first two tools mainly supply an instrument for
surgeons to observe cosmesis. The PPPS has shown good inter-rater reliability between
surgeons, nurses, parents of hypospadias patients and patients themselves, both in the
prepubertal and postpubertal setting.47 A quality of life questionnaire, developed
specifically for adolescent hypospadias patients in 2017, is the Satisfaction in Genital
Hypospadias Treatment (SIGHT).63 This questionnaire assesses the satisfaction with
sexual, urinary and psychosexual function.
There is a need for validated instruments to assess all primary goals of hypospadias. For
worldwide comparison, there should be consensus which questionnaires should be used
and at what moment during follow-up.
- Uroflowmetry: Urinary function should be investigated by both a questionnaire and
uroflowmetry. Uroflowmetry is an easy and familiar tool for urologists, supplying data
on capacity, maximal flow rate and postvoid residual. Natural improvement of
uroflowmetry results in hypospadias is known over time.67 Therefore annually
performing a uroflowmetry seems useless, but could be done after potty training (age
5 years) and after puberty (age 18 years) to rule out abnormal flow patterns or urethral
stenosis after penile growth.68
- Final assessment after puberty: as discussed previously, carrying through puberty is a
challenge for an hypospadias repair and can reveal late complications.68 Postoperative
complications have been reported to unfold late, especially in proximal hypospadias, as
urethroplasties can deteriorate overtime.2,69 The Dutch Hypospadias Registry has a
standardized follow-up schedule, but this is only until boys turn 15 years old. We
recommend the final assessment at the age of 18 years, to evaluate the complication rate,
urinary function, cosmesis and also the sexual function. Obviously, this latter can only
be assessed in sexually active men, thus advocating final assessment as late as possible.

9

Re p or ti n g o utcom es
The last remark is regarding the current literature. Complication rates of various different
techniques vary widely in daily literature and depend on the duration of follow-up, the
definition of a postoperative complication, but also depend on the honesty to report all
that went wrong. Hypospadias surgery is complex and there is only one chance to perform
a perfect reconstruction. Unfortunately, many variables and risk factor can cause a
complication and we should identify all these factor to improve future outcomes. Thus,
reporting all that went wrong comprehends a quality cycle to learn from mistake, creating
an opportunity to do better next time. By registering complications in a standardized way,
complication rates can be compared, as is done in the DHS. This will provide true general
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complication rates and defines the best practice for optimal success. This information can
be used to inform parents of newborn hypospadias patients, hopefully helping their
expectations to meet reality.

CONCLUSION
The key to improve hypospadias care lies within individualized care per patient, precisely
documenting pre-operative parameters and comparing surgical repair techniques. This
information, together with a follow-up at least until adulthood using validated instruments
to measure outcomes, will lead the way to further improvement. Gathering this information
in a multi-institutional registry allows for big data analysis, showing specific risk factors
for unwanted outcomes. The timespan for the final outcome, from childhood until after
puberty, will of course not decrease. Having a standardized follow-up program until after
puberty will assure no patient will drop out of follow-up and support is easily accessible to
those who need it. This does not imply hypospadias patients should be seen annualy or
biannualy, but intends to stay connected to hypospadias patients and their parents. In daily
practice for the majority of patients, it comprehends counseling of parents, and later of
patients, what to look after and when to come back. However, a standard outpatient visit
at age 18 in all hypospadias patients could be a good moment to evaluate final outcomes
of hypospadias repair. In patients needing more support, for example in proximal
hypospadias patients or those who had multiple surgeries, the transition of care from
pediatric urology to adult urology can be more fluent by involvement of an adult urologist
with interest in urologic symptoms due to congenital urology. Hereafter, lifelong problems
due to hypospadias can occur. By preparing and guiding patients further during life, we
could help them to let hypospadias have the least impact on their lives as possible.
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In dit manuscript is beoogd inzicht te verkrijgen in de lange termijn resultaten van de
behandeling van hypospadie. Hypospadie is een aangeboren afwijking die bij circa één op
200-300 pasgeboren jongens voorkomt. Bij hypospadie is er een sluitingsdefect van de
plasbuis, waardoor het uiteinde van de plasbuis niet op de top van de penis gelegen is, maar
ergens in het traject tussen de glans en het perineum. Daarnaast kenmerkt hypospadie zich
door een kromstand van de penis en een ‘capuchonvoorhuid’, een voorhuid met een
overmatige hoeveelheid weefsel aan de achterkant. Doorgaans wordt hypospadie ontdekt
bij geboorte en worden jongens rondom hun eerste levensjaar geopereerd. Het doel van
deze operatie is uiteindelijk een naar voren gerichte plasstraal, een rechte penis in erectie
en een qua uiterlijk nagenoeg gelijke penis. Jongens, geopereerd tussen 1987 en 1993 en
dus inmiddels 18 jaar of ouder, werden uitgenodigd deel te nemen aan dit onderzoek. Bij
hen werd het behalen van de einddoelen geëvalueerd.
Om het eindresultaat van een hypospadie behandeling in zijn totaliteit te kunnen
beoordelen, moet breder gekeken worden dan uitsluitend naar complicatie percentages en
resultaten. Door hypospadie reconstructie op de lange termijn te analyseren en pas na de
puberteit te analyseren, is het mogelijk om naast de mictie (de plasfunctie) ook uitkomsten
van de seksuele functie en de cosmetiek mee te nemen. In deze thesis worden in 8
hoofstukken een aantal vraagstukken en onderzoek stellingen onderzocht:
• Hoofdstuk 2: een literatuurstudie naar reeds gepubliceerde lange termijn uitkomsten
van hypospadie ten aanzien van mictie, seksuele functie en cosmetische resultaten.
• Hoofdstuk 3: ter vaststelling van de seksuele functie bij hypospadie patiënten is het van
belang deze te kunnen vergelijken met de seksuele functie van een vergelijkbare, gezonde
populatie mannen van deze leeftijd. Hier waren echter geen referentie data van bekend
in Nederland. We hebben de seksuele functie in adolescenten en jonge mannen daarom
geanalyseerd aan de hand van de International Index of Erectile Function (IIEF-15).
• Hoofdstuk 4: Wat zijn de lange termijn resultaten van een hypospadie behandeling op
jonge kinderleeftijd na de puberteit ten aanzien van de mictie, seksuele functie en
cosmetiek?
• Hoofdstuk 5: hypospadie patiënten met een kleine penislengte kunnen in de
preoperatieve fase behandeld worden met testosteron suppletie om de penislengte
tijdelijk toe te laten nemen. In dit hoofdstuk zijn de impact op complicatie percentages,
penislengte als ook cosmetische uitkomsten geanalyseerd op basis van patiënten met en
zonder suppletie voorafgaande aan de operatie.
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• Hoofdstuk 6: patiënten met proximale hypospadie vormen de meest complexe groep
binnen het hypospadie spectrum. Zeker wanneer dit samengaat met een forse ventrale
kromstand van de penis. De meest geschikte techniek is afhankelijk van de positie van de
meatus nà kromstandscorrectie. Doorgaans zijn er twee opties: een operatie in één tempo
of in twee tempi, twee operaties, vaak met 6 maanden tussen de eerste en de tweede operatie.
Lange termijn uitkomsten van een reconstructie in één tempo met een preputiumbuis
(Duckett) waren tot voorkort nog onbekend, maar in dit hoofdstuk onderzocht.
• Hoofdstuk 7: bij distale hypospadie zijn er verscheidene behandeltechnieken mogelijk.
Vaak is hierbij het preputium (voorhuid) niet nodig en wordt deze standaard verwijderd,
met name in landen waar jongens in het algemeen een besnijdenis krijgen. Indien een
besneden uiterlijk van de penis niet ‘de standaard’ is binnen een land, kan echter ook
een preputiumplastiek (een plastiek waarbij de voorhuid behouden blijft) verricht
worden. De lange termijn uitkomsten van een preputiumplastiek waren nog onbekend
en zijn in dit hoofdstuk geanalyseerd.
• Hoofdstuk 8: in eerder onderzoek is geconcludeerd dat patiënten met hypospadie
significant lager scoren op kwaliteit van leven. Dit behelst onder andere hun tevredenheid
over het uiterlijk van hun penis als ook van hun algehele zelfvertrouwen. Het is bekend
dat coping stijlen verband kunnen hebben met de gerapporteerde kwaliteit van leven en
de mate van psychosociale ontwikkeling. Echter waren coping stijlen van hypospadie
patiënten nog niet eerder onderzocht. Dit vormde het onderwerp voor het laatste
hoofdstuk van deze thesis.

U I TG E B R E I D E TO E L I C H T I N G E N U I T KO M S T E N

10

H oofd stuk 2
In deze literatuurstudie is een systematische review opgesteld van bestaande onderzoeken
met als onderwerp de lange termijn uitkomsten van hypospadie. De beschikbare data zijn
gepooled. Hiermee is een overzicht opgesteld met alle uitkomsten ten aanzien van de lange
termijn doelstellingen van een hypospadie behandeling.
Onze systematische review bevatte 19 geschikte studies voor analyse. Hierin waren de lange
termijn resultaten van in totaal 961 patiënten opgenomen, waarvan 169 patiënten met
proximale hypospadie. Mictie klachten in de hypospadie groep waren vergelijkbaar met de
uitkomsten van de controlegroepen. Wel gaven hypospadie patiënten aan dat zij minder
tevreden zijn met hun mictiefunctie, in vergelijking met de controle groep. Ook had deze
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groep vaker een sproeiende straal (31%). Bij het onderzoeken van de mictie middels
uroflowmetrie bleek de maximale stroomsnelheid van de plasstraal (Qmax) lager te zijn
bij hypospadie patiënten vergeleken met de controle groep. Dit verschil was het meest
uitgesproken bij proximale hypospadie patiënten. Op cosmetisch gebied gaven hypospadie
patiënten aan minder tevreden te zijn met hun penisuiterlijk vergeleken met de controle
groep (30% vs. 4%) en ook dit verschil was duidelijker zichtbaar in de proximale hypospadie
groep. Deze laatste groep was ook minder tevreden met hun penislengte.
Een kromstand naar ventraal was bij 10% van de patiënten nog steeds aanwezig. Op het
gebied van seksuele functie rapporteerden 5.3% van de patiënten enige mate van erectiele
disfunctie en 26% vermeldde ejaculatie problemen. Hypospadie patiënten waren
ongelukkiger met hun seksuele functie vergeleken met de controle groep.
De lange termijn uitkomsten leken overwegend goed, maar er moeten een paar
kanttekeningen geplaatst worden bij de uitkomsten van de geïncludeerde studies.
Een eerste factor die het vergelijken van studies bemoeilijkt, is de classificatie van
hypospadie. Het is van belang om te realiseren dat hypospadie een breed spectrum van
verschillende vormen kent. Hoe deze complexiteit van de hypospadie geregistreerd wordt,
is afhankelijk van de methode van classificatie. In het algemeen wordt de positie van de
meatus gebruikt om de ernst van hypospadie aan te geven. Dit werd in meeste geïncludeerde
studies ook gedaan. Echter, uit de praktijk weten we dat alleen de positie van de meatus
misleidend kan zijn. De ware ernst van de hypospadie kan negatief worden beïnvloed door
factoren als de mate van een ventrale kromstand, het niveau waar het corpus spongiosum
splijt of de kwaliteit van de huid gelegen over de urethra proximaal van de meatus.1 Bij een
distale hypospade meatus kan bijvoorbeeld na kromstandscorrectie een veel groter te
overbruggen deel ontstaan voor de neo-urethra. Hierdoor is er geen distale hypospadie
techniek nodig, maar een proximale hypospadie reconstructie. Als laatste, maar niet als
minst belangrijkste, bepaalt de kwaliteit en de breedte van de urethrale plaat de ernst van
de hypospadie. En hiermee ook de mogelijkheden qua reconstructie. De classificatie van
de ernst van de hypospadie op basis van de genoemde parameters, wordt vermoeilijkt
doordat het pas peroperatief kan worden vastgesteld.
Een tweede factor die de vergelijking van de uitkomsten uit de geïncludeerde studies
complex maakt, is dat deze studies allen verschillende reconstructie technieken beschrijven.
Het wordt in sommige studies niet eens vermeld welke techniek voor reconstructie is
toegepast. Hierdoor is onbekend of de juiste factoren met elkaar vergeleken worden en dit
de uitkomsten beïnvloed kan hebben.
Een derde kanttekening is te plaatsen bij de lengte van de follow-up in de studies. In onze
studie zijn uitsluitend onderzoeken geïncludeerd waarbij er follow-up was verricht tot na
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de leeftijd van 12 jaar. Er waren binnen deze geïncludeerde studies wel ruime verschillen
in follow-up duur. Het is mogelijk dat late complicaties, zoals urethra-cutane fistels,
urethrastricturen of een terugkerende kromstand van de penis, nog niet gevonden waren
bij de studies met een kortere follow-up duur. Hierdoor ontstaat er een onderrapportage
van deze complicaties. Het toont aan dat gedegen lange termijn uitkomsten moeilijk zijn
om te verzamelen. Wat daarnaast ook meespeelt, is dat hoe verder een behandeling in het
verleden ligt, hoe lastiger de traceerbaarheid van deze patiënten is en vaak ook de bereidheid
tot participatie – los van motivatie voor hun weigering. Hierdoor speelt er altijd een
potentiële selectie bias in lange termijn onderzoek, omdat niet bekend is of alleen de
patiënten met veel problemen nog meedoen of juist degene bij wie alles voorspoedig is
gegaan.

H oofd stuk 3
Nu we een overzicht hebben van de uitkomsten in de literatuur, is gestart met onze lange
termijn studie naar de resultaten van hypospadie patiënten. Om onze metingen zo
betrouwbaar mogelijk te maken, opteerden we zoveel mogelijk gebruik te maken van
gevalideerde vragenlijsten voor de verschillende uitkomsten. Voor de mictie werd de
International Prostate Symptom Score (IPSS) in de vragenlijst opgenomen met daarnaast
een uroflowmetrie test op de polikliniek.2 De Pediatric Penile Perception Score (PPPS)
werd gebruikt om de cosmetische uitkomsten door de onderzoeker te scoren.3 De seksuele
functie werd onderzocht met de International Index of Erectile Function (IIEF-15).4 Doel
van de studie was te kijken naar de resultaten bij hypospadie patiënten en te beoordelen of
de resultaten vergelijkbaar waren met een ‘normale’ penis. Om dit te kunnen beoordelen,
moest ook bekend zijn wat de uitkomsten van deze vragenlijst was bij een gezonde populatie
mannen van dezelfde leeftijd. Daarom is de seksuele functie bij gezonde, mannelijke
studenten onderzocht middels de IIEF-15 vragenlijst.

10

Aangezien er geen literatuur bekend was over de erectiele functie bij jongvolwassen mannen
in Nederland, werd er een cohort samengesteld van 151 mannelijke geneeskunde studenten.
De gemiddelde leeftijd was 21.8 jaar oud (17-35, SD 2.98). Van de 151 studenten werden
14 mannen geëxcludeerd vanwege een ongeldige totaalscores (lager van 5). Van de 137
studenten rapporteerde 81% dat ze een intieme relatie hadden. Erectiele disfunctie (ED),
gedefinieerd als een totaal score lager van 25 in het Erectiele Functie (EF) domein van de
IIEF-15, werd in 46 studenten (33.6%) gezien. Dit is een opvallende en ogenschijnlijk hoge
prevalentie van erectiele disfunctie bij zo’n jonge mannelijke groep. De uitkomsten van
studenten met en zonder een relatie laten zien dat de EF score lager was in de groep zonder
relatie (17.3 vs. 25.4, p<0.001). Erectiele disfunctie op basis van de IIEF-15 was in de groep
zonder relatie aanwezig in 19 van de 26 (73.1%) studenten vergeleken 27 van de 111 (24.3%)
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studenten met een relatie (p<0.001). Gedurende een sub analyse van de resultaten van het
EF domein ontdekten we een mogelijke fout in de rekenmethode van de IIEF-15. In deze
methode staat niet genoemd dat studenten geëxcludeerd moeten worden indien een van
de vragen is beantwoord met het antwoord ‘geen seksuele activiteit gehad afgelopen 4
weken’. Een antwoord dat een score van nul punten oplevert. We analyseerden de totaalscores
van het EF domein van studenten die dit antwoord nooit gaven en vergeleken dit met de
groep die dit antwoord tenminste een keer gaf. Zo concludeerden we dat studenten die dit
antwoord tenminste een keer gaven, allemaal een erectiele disfunctie score (totaalscore
<25) hadden volgens de definitie van de IIEF. Degenen die dit antwoord nergens invulden,
hadden nooit erectiele disfunctie scores (totaal score>25).
De domein scores op gebied van Tevredenheid Geslachtsgemeenschap, Orgasmefunctie,
en Algemene Tevredenheid zijn allen lager in de groep zonder relatie vergeleken de groep
met een relatie. De scores op gebied van Seksueel Verlangen zijn vergelijkbaar tussen deze
twee groepen (p=0.69).
De IIEF is een zeer frequent gebruikt en gevalideerd instrument om erectiele functie te
onderzoeken. In onze studie met jonge gezonde mannen werd een prevalentie van 34%
erectiele disfunctie gevonden. De auteurs van de IIEF-15 vragenlijst hebben eerder een
aantal tekortkomingen beschreven. Zo gaven zij aan dat het onvoldoende onderscheidend
is of een seksuele disfunctie veroorzaakt wordt door de seksuele beleving of door het
orgasme. En dat een partner niet wordt gehoord in deze seksuele uitkomsten.5 De auteurs
benoemen niet de tekortkoming van de vragenlijst dat het inconsequent geven van het nul
punten antwoord de totaal scores negatief zou kunnen beïnvloeden. Wellicht dat zo mannen
ten onrechte het predicaat ‘erectiele disfunctie’ wordt gegeven. Mogelijk is een nieuwe
vragenlijst gericht en gevalideerd in deze jonge leeftijdsgroep noodzakelijk om de werkelijke
prevalentie van erectiele disfunctie in deze groep te meten.

H oofdst uk 4
De focus in dit hoofdstuk lag op de lange termijn uitkomsten van mannen na de puberteit
de voor hypospadie in het Wilhelmina KinderZiekenhuis (WKZ) zijn behandeld. Hierbij
is gekeken of de doelstellingen van een hypospadie behandeling behaald werden. De
doelstellingen zijn:
• Correctie van een ventrale kromstand van de penis zodat de deze recht is en het mogelijk
is normaal gemeenschap te hebben.
• Creatie van een nieuwe, spleetvormige meatus op de top van de penis waarmee met een
naar voren gerichte, rechte, niet sproeiende, straal staand geplast kan worden.
• Nastreven van een normaal penisuiterlijk, gelijk aan dat van een man zonder hypospadie.
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Dit was de eerste studie verricht in deze thesis. Op het moment dat dit geanalyseerd werd,
waren er 116 mannen geïncludeerd in onze dataset. Dit waren mannen boven de 18 jaar
oud, geopereerd op kinderleeftijd tussen januari 1987 en januari 1992 voor hypospadie.
Zij werden vergeleken met een controle groep van mannelijke geneeskundestudenten
zonder medische voorgeschiedenis met een leeftijd tussen de 18 en 30 jaar oud.
In totaal waren van 91 van de 116 hypospadie patiënten de contactgegevens te achterhalen,
66 van hen stuurden de papieren vragenlijst ingevuld terug en 30 patiënten kwamen op
een poliklinische afspraak. Van de 66 patiënten hadden 47 patiënten een distale hypospadie,
8 een midschacht hypospadie en 11 een proximale hypospadie.
De mictie functie werd geanalyseerd met de IPSS en met een uroflowmetrie meting op de
poli. Een totale IPSS score hoger dan 7, wat een indicatie is voor mictieklachten, werd
gerapporteerd door 9 van de 64 hypospadie patiënten vergeleken 10 van de 151 studenten
(14% vs. 7%, p=0.08). Patiënten met distale hypospadie rapporteerden vaker een zwakker
urinestraal te hebben en waren minder tevreden met hun mictie vergeleken de controle
groep. De subjectieve uitkomsten van proximale hypospadie patiënten waren niet afwijkend
van de controle groep. Zij hadden wel bij de uroflowmetrie een lagere maximale
stroomsnelheid van de urinestraal (Qmax) in vergelijking met zowel de distale hypospadie
patiënten als met de controle groep. Een sproeiende straal werd door 19% van de hypospadie
patiënten en door 3% van de controle groep gemeld (p<0.001).
De uitkomsten op het seksuele gebied toonden vergelijkbare IIEF-15 scores op het gebied
van Erectiele Functie tussen de hypospadie patiënten en de controle groep. Maar de scores
in het domein van Orgasmefunctie waren lager bij de (proximale) hypospadie groep. De
masturbatiefrequentie lag hoger in de controle groep vergeleken met de hypospadie groep
(>1x/week: 67% vs. 33%, p<0.001).
Patiënten met een proximale hypospadie waren minder tevreden met hun penislengte en
hadden ook een kortere gestrekte penislengte vergeleken met de patiënten met een distale
hypospadie (10.8 vs.12.1 cm). Het cosmetisch aspect van de penis bij hypospadie patiënten
was (zeer) geslaagd ten aanzien van de plek en vorm van de meatus (97%), het aspect van
de glans (87%), het aspect van de penishuid (81%), of er een peniele torsie of kromstand
was (97%) en ten aanzien van het algemene penisuiterlijk (87%), gebaseerd op de PPPS.
De kwaliteit van hun intieme relatie werd door patiënten vergelijkbaar of zelfs
bovengemiddeld genoemd vergeleken een controle groep van de Nederlandse Relatie
Vragenlijst (NRV), met name voor seksualiteit en onafhankelijkheid.
In het algemeen kan geconcludeerd worden dat het merendeel van de patiënten met
hypospadie goede uitkomsten rapporteert na de puberteit.
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H oofdst uk 5
Zoals reeds in de introductie benoemd, bestaat hypospadie niet uit één soort afwijking.
Het bestrijkt een breed spectrum van verschillende fenotypen van hypospadie. In de
volgende hoofdstukken hebben we gekeken naar specifieke procedures en punten van
discussie in de behandeling van hypospadie. Een van de grote discussiepunten internationaal
is het gebruik van preoperatieve hormonale penisgroei met gebruik van testosteron. Bijna
90% van de kinderurologen wereldwijd past tijdelijke hormonale stimulatie van de penis
toe in specifieke hypospadie patiënten om hun penislengte te vergroten voor de hypospadie
operatie.6 In het begin van de jaren negentig zijn veel urologen hier mee gestopt. Er was
angst dat het voortijdig (voor de puberteit) stimuleren van de androgeen receptoren in de
penis zou kunnen leiden tot een verminderde penisgroei in de puberteit doordat de
receptoren reeds uitgeput waren. Dit zou resulteren in een kleinere penislengte op volwassen
leeftijd, veroorzaakt door deze hormonale stimulatie. Bewijs dat dit ook daadwerkelijk op
volwassen leeftijd het geval is, is er echter niet.
In hoofdstuk 5 worden de uitkomsten besproken van hypospadie patiënten met en zonder
preoperatieve testosteron behandeling voor hun hypospadie operatie. Onze dataset was
inmiddels uitgebreid met jongens die in 1993 geopereerd waren en dus in 2009 18 jaar oud
zijn geworden. De dataset bevatte nu 166 volwassen patiënten, geopereerd aan hypospadie
op kinderleeftijd tussen januari 1987 en 1993. Alle patiënten die hun eerste operatie in ons
centrum ondergingen, werden voor deze analyse geïncludeerd en patiënten verwezen van
elders voor een tweede hypospadie operatie werden geëxcludeerd. In totaal waren er 121
patiënten geschikt voor analyse en 60 van hen namen deel aan onze studie door het invullen
van de vragenlijsten en een poliklinische controle. Preoperatieve hormonale behandeling
was destijds ingezet bij 34 van de 121 hypospadie patiënten, waarvan 12 een proximale
hypospadie hadden en 18 een distale hypospadie. De indicatie om preoperatieve testosteron
stimulatie te geven werd gesteld door een kinderuroloog bij een te korte penislengte (<45
mm), een te kleine glans grootte of om de voorhuid te vergroten. De glans diameter werd
niet gemeten om de indicatie te stellen.
Preoperatieve stimulatie bestond uit het toedienen van Sustanon®, wat bestaat uit een mix
van testosteronpropionaat, testosteronfenylpropionaat, testosteronisocaproaat en
testosterondecanoaat in olie. Dit werd topicaal – 2x per dag smeren gedurende 2 perioden
van 14 dagen – of intramusculair – 1 injectie van 25 mg 1x per week gedurende 2 tot 3
weken – toegediend.
Het lange termijn resultaat van preoperatieve testosteron suppletie werd gemeten aan de
hand van het complicatiepercentage, de penislengte op volwassen leeftijd, de lichaamslengte
en het cosmetisch aspect van de penis. Deze laatste werd beoordeeld met de PPPS door
een van de onderzoekers.
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Het percentage patiënten dat een complicatie kreeg, was vergelijkbaar in de groep met 34
patiënten die preoperatieve testosteron suppletie kregen en de groep zonder deze
behandeling (87 patiënten) (50% vs. 43%, p=0.54). De eerste complicatie vond wel sneller
na de operatie plaats in de behandelde groep.
De gemiddelde gestrekte penislengte op volwassen leeftijd was vergelijkbaar in patiënten
met en zonder testosteron suppletie (12.4 cm vs. 12.0 cm, p=0.47). Patiënten met proximale
hypospadie (n=11) hadden wel een kleinere penislengte vergeleken de 41 distale hypospadie
patiënten (10.3 cm vs. 12.9 cm, p=0.01). Multivariate analyse toonde aan dat proximale
hypospadie een alleenstaande risicofactor was voor een kleinere volwassen penislengte,
nadat gecorrigeerd is voor wel of geen testosteron suppletie.
De volwassen lichaamslengte was ook vergelijkbaar in beide groepen (180.1 cm vs. 179.8
cm, p=0.65). Deze lichaamslengtes waren vergelijkbaar met de lengte in de algemene
populatie (183.3 cm). Multivariate analyse toonde dat zowel de ernst van de hypospadie
alsmede testosteron suppletie niet met de uiteindelijke lichaamslengte geassocieerd was.
De cosmetische uitkomsten gebaseerd op de PPPS waren voornamelijk naar tevredenheid
ten aanzien van de meatus positie en vorm, het aspect van de glans en aspect van penis
huid in alle patiënten en de uitkomsten tussen de twee groepen waren vergelijkbaar. Het
algemene penisuiterlijk werd door 88% van de patiënten met testosteron als (zeer) geslaagd
beoordeelt en dit was bij 92% van de onbehandelde patiënten het geval. Zowel univariaat
als multivariaat was het algemene penisuiterlijk niet gecorreleerd met de ernst van de
hypospadie of het preoperatief gebruik van testosteron.
Onze conclusie is dat op de lange termijn het complicatiepercentage, de penislengte, de
lichaamslengte en het cosmetische aspect tussen patiënten met en zonder preoperatieve
hormonale stimulatie niet verschillend waren van elkaar. Het hypospadie subtype bleek
een belangrijkere factor voor de lange termijn uitkomsten. Aangezien testosteron vaker in
complexe, ernstigere hypospadie patiënten wordt voorgeschreven en deze resultaten
vergelijkbaar waren met de distale, minder complex hypospadie patiënten, zou de invloed
van hormonale stimulatie als gunstig uitgelegd kunnen worden.

10

H oofd stuk 6
Een ander discussiepunt in de behandeling van hypospadie patiënten, is het vraagstuk naar
de meest geschikte techniek voor een proximale hypospadie reconstructie. Met name indien
er eveneens sprake is van een forse ventrale kromstand. Sommige kinderurologen geven
de voorkeur aan een reconstructie in 2-tempi, waar andere de voorkeur hebben voor een
reconstructie in 1 tempo. In ons ziekenhuis werd een reconstructie in 1 tempo verricht;
een preputiumbuis. Deze techniek is ook wel bekend als een Duckett reconstructie - als
eerst door Asopa beschreven.7,8 Hypospadie patiënten die hun eerste operatie hadden
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ondergaan in het WKZ werden geïncludeerd. De lange termijn uitkomsten en complicatie
percentage van deze complexe reconstructie werden vergeleken met de uitkomsten van
distale hypospadie correcties en met uitkomsten van een controle groep bestaande uit
mannelijke geneeskundestudenten. Van de 121 patiënten die hun eerste hypospadie
reconstructie in het WKZ kregen, hadden 12 patiënten een preputiumbuis reconstructie
ondergaan en 42 patiënten een distale hypospadie reconstructie (voornamelijk Mathieu
techniek). De controle groep bestond uit 148 mannelijke studenten met een mediane leeftijd
van 21.0 jaar, die de vragenlijsten hadden ingevuld en een uroflowmetrie op de polikliniek
verrichten. Zowel de mictie, seksuele functie als de cosmetische aspecten op lange termijn
werden onderzocht in de twee hypospadie groepen.
Patiënten met een preputiumbuis reconstructie hadden vergelijkbare complicatie
percentages met de hypospadie patiënten die een distale hypospadie reconstructie
ondergingen (67% vs. 62%; p=0.76). In de groep die met de preputiumbuis gereconstrueerd
werd, was deze ingreep bij 33% succesvol in 1 tempo zonder complicaties. De overige
patiënten met tenminste één complicatie hadden mediaan nog twee additionele operaties
nodig voor een geslaagd resultaat. Vergeleken met de distale hypospadie patiënten hadden
de patiënten met een preputiumbuis vaker een kromstandscorrectie (58% vs. 100%), vaker
preoperatieve hormonale stimulatie (31% vs. 83%) en ontwikkelde een eventuele complicatie
sneller na de initiële ingreep (mediaan in 8.2 vs. 3.9 maanden).
De resultaten op het gebied van de mictie, gemeten met de IPSS, waren vergelijkbaar in de
preputiumbuis groep, distale hypospadie groep en in de controle groep. Bij metingen met
de uroflowmetrie viel op dat patiënten met een preputiumbuis een lagere maximale
stroomsnelheid hadden bij de mictie vergeleken de controle groep (24.1 vs. 28.6 ml/s;
p<0.05). De resultaten van de mictie (zowel IPSS als uroflowmetrie) waren niet gecorreleerd
met de complicaties bij patiënten met preputiumbuizen, bijvoorbeeld door urethrastricturen
of meatus stenose.
Op het gebied van de seksuele functie werd de IIEF-15 gebruikt. De scores op de domeinen
‘Erectiele Functie’, ‘Tevredenheid Geslachtsgemeenschap’, ‘Seksueel Verlangen’ en ‘Algehele
Tevredenheid’ waren vergelijkbaar in alle drie de groepen. Opvallend was dat in alle groepen
een verlaagd score op ‘Seksueel Verlangen’ werd vastgesteld. Patiënten met een
preputiumbuis reconstructie toonden een lagere score in het domein van ‘Orgasmefunctie’
in vergelijking met de andere groepen. Echter, ondanks dat de groep met preputiumbuis
reconstructie ook vaker aangaf een slappe ejaculatie te hebben (45% vs. 11%), was deze
uitkomst niet gecorreleerd aan de verlaagde ‘Orgasmefunctie’ scores. Een andere uitkomst
binnen de groep met een preputiumbuis reconstructie, was dat seksuele mijlpalen op een
latere leeftijd werden bereikt in vergeleken met de distale hypospadie groep.
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De cosmetische uitkomsten waren over het algemeen naar tevredenheid in de groep met
preputiumbuis reconstructie en waren vergelijkbaar met de uitkomsten in de distale
hypospadie groep. In de groep met preputiumbuis reconstructie werd vaker een ventrale
kromstand >300 of milde peniele torsie gezien vergeleken met de distale groep. Patiënten
met een preputiumbuis reconstructie waren zelf minder tevreden over het uiterlijk van hun
penis en hun penislengte in vergelijking met de distale hypospadie groep. Ook de gestrekte
penislengte, gemeten tijdens het poliklinische bezoek, was in deze groep kleiner (10.1 cm
vs. 12.7 cm, p<0.01). Een grotere penislengte correleerde eveneens met een grotere mate
van tevredenheid met de penislengte (rho 0.41, p<0.05).
Een preputiumbuis als reconstructie techniek lijkt een goede optie gezien de lange termijn
resultaten beschreven in hoofdstuk 6. Een derde van de patiënten werd succesvol behandeld
met slechts een ingreep en de resterende patiënten hadden mediaan twee extra operatieve
ingrepen nodig door complicaties. Dit risico versus de winst van een enkele initiële operatie
moet besproken worden met ouders, gezien zij dan gewogen een keuze kunnen maken
tussen een operatie in 1 tempo of in 2 tempi. De mictie, seksuele functie en cosmetische
uitkomsten op de lange termijn van een preputiumbuis zijn vergelijkbaar met de resultaten
van een distale hypospadie correctie.
Een derde discussiepunt in de hypospadie behandeling is het gebruik van een
preputiumplastiek, met name bij distale hypospadie patiënten. Eén van de doelstellingen
van een hypospadie reconstructie is het nastreven van een zo normaal mogelijk uiterlijk
van de penis. De definitie wat een normale penis is, wordt cultureel bepaald. In landen als
onder andere de Verenigde Staten of gebieden als het Midden-Oosten worden jongens bijna
standaard op kinderleeftijd besneden. Hier heerst daardoor een andere definitie wat een
normaal penisuiterlijk is dan in een land als Nederland, waar besnijding eerder de
uitzondering dan standaard vormt. Maar geeft een preputiumplastiek een verhoogde kans
op complicaties van een hypospadie behandeling en wordt het inderdaad als een normaal
penisuiterlijk beoordeeld? Dat zijn de vragen die in hoofdstuk 7 worden behandeld.

10

H oofd stuk 7
Hypospadie patiënten, allen volwassen, werden geïncludeerd indien zij hun initiële distale
hypospadie reconstructie in ons ziekenhuis ondergingen tussen 1987 en 1993. Van de 144
patiënten waren 121 patiënten traceerbaar, 86 hadden een distale reconstructie ondergaan
en 40 deden mee aan onze studie. Van de 86 distale hypospadie patiënten werd de
reconstructie bij 57 patiënten gecombineerd met een preputiumplastiek en bij 29 patiënten
met een circumcisie.

173

Chapter 10

Het percentage complicaties tussen de groep met een preputiumplastiek en een circumcisie
was vergelijkbaar (67% vs. 53% p=0.34). Indien de preputium gerelateerde complicaties
buiten beschouwing worden gelaten (preputiumdehiscentie) was het percentage ook
vergelijkbaar tussen de groepen (48% vs. 46%, p=0.48). Zes patiënten ondergingen na een
initiële preputiumplastiek een circumcisie in tweede instantie op een mediane leeftijd van
5.6 jaar.
Lange termijn uitkomsten lieten een goede tevredenheid zien op het gebied de cosmetische
uitkomsten gebaseerd op de PPPS in beide groepen. Het algemene penis aspect werd wel
vaker ondermaats beoordeeld in de groep met een preputiumplastiek vergeleken de
circumcisie groep. Echter, patiënten zelf waren even tevreden in beide groepen met zowel
het penisuiterlijk als met de penislengte. De gestrekte penislengte was 13,6 cm in de
preputiumplastiek groep en 12,5 cm in de circumcisie groep (p=0.06).
Seksuele uitkomsten waren in geen van de domeinen van de IIEF-15 verschillend tussen
de twee groepen.
De lange termijn uitkomsten van de mictie waren vergelijkbaar tussen de twee groepen ten
aanzien van de IPSS totaalscores en de uroflowmetrie metingen. Patiënten met circumcisie
bij de distale hypospadie reconstructie waren vaker ontevreden over hun mictie vergeleken
de groep met een preputiumplastiek (47% vs. 11%, p=0.03).
Bij distale hypospadie is een preputiumplastiek, indien gewenst, een technisch haalbare en
goede manier op de voorhuid te sparen zo blijkt uit hoofdstuk 7. De lange termijn
uitkomsten op gebied van complicaties, cosmetische aspect en mictie zijn vergelijkbaar met
de uitkomsten bij een distale reconstructie gecombineerd met een circumcisie. Onze studie
toonde echter niet aan dat patiënten meer tevreden waren met het uiterlijk van hun penis
na een preputiumplastiek.

H oofdst uk 8
In het laatste hoofdstuk bekijken we de coping stijlen die hypospadie patiënten gebruiken
in verschillende situaties. Coping is een emotionele, gedragsmatige of cognitieve reactie
op een stressvolle situatie, waardoor die situatie hanteerbaar wordt voor iemand. Onze
hypothese was dat de coping stijlen van hypospadie patiënten anders zijn dan in de controle
groep. Dit zou een mogelijke verklaring zijn voor het verschil in kwaliteit van leven tussen
deze twee groepen. Eerdere studies toonden aan dat hypospadie patiënten een lagere
kwaliteit van leven aangaven vergeleken met een ‘gezonde’ groep.9,10 Dit verschil werd sterker
gezien bij mannen met een proximale hypospadie. In andere studies, waarbij patiënten met
verschillende congenitale aandoeningen onderzocht worden op coping stijl, werd gezien
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dat deze patiënten vaker een passieve coping stijl hanteerden, zoals ontwijkend gedrag.
Iemands coping stijl is mogelijk van invloed op het psychosociale gedrag, zowel direct als
indirect, door de invloed op de relatie tussen stressor en ziekte.11 Het wordt aangenomen
dat deze coping stijlen gedurende de opvoeding en adolescentie gevormd worden en dat
deze hierna niet meer wijzigen. Hierdoor is het ook als een persoonlijkheidsstijl aan te
merken.12 Uit de hypothese bleek dat hypospadie patiënten andere coping stijlen
ontwikkelden dan mensen zonder hypospadie, doordat zij tijdens het opgroeien andere
ervaringen hebben gehad. Deze andere coping stijl zou hun psychosociale
aanpassingsvermogen kunnen beïnvloeden, net als hun ervaring van kwaliteit van leven.
Dit werd al eens eerder gesuggereerd door Schonbucher et al en Mureau et al, maar de
coping stijlen bij hypospadie patiënten zijn nog nooit onderzocht.9,10
De coping stijlen in hypospadie patiënten werden geanalyseerd met de Utrechtse Coping
Lijst (UCL).12 Deze vragenlijst omvat 7 coping stijlen welke in 47 vragen worden uitgevraagd.
Deze stijlen zijn: ‘Actief aanpakken’, ‘Palliatief reactiepatroon’, ‘Vermijden/afwachten’,
‘Sociale steun zoeken’, ‘Passief reactiepatroon’, ‘Expressie van emoties’ en ‘Geruststellen van
gedachten’. De uitkomsten van de hypospadie groep werden vergeleken met een referentie
groep van mannelijke, gezonde studenten waarvan de gegevens uit de handleiding van de
UCL afkomstig zijn.12 Gezien de ernst van de hypospadie een negatieve invloed lijkt te
hebben op het psychosociale aanpassingsvermogen, werden de uitkomsten ook op basis
van de ernst van de hypospadie geanalyseerd.13 Daarnaast werd er een sub analyse verricht
op basis van de timing van de hypospadie correctie, waarvan nu geadviseerd deze volledig
afgerond te hebben voor de leeftijd van twee jaar. Na deze leeftijd zou er een negatieve
invloed op de kwaliteit van leven zijn doordat jongens herinneringen aan de operatie
houden.14 Als laatste sub analyse is ook gekeken naar de coping stijlen van jongens zonder
postoperatieve complicaties of met complicaties, aangezien deze laatste groep mogelijk
meer emotionele problemen op latere termijn had.15
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Van de 164 patiënten in onze studie waren er 134 traceerbaar en 55 mannen stuurden een
volledig ingevulde vragenlijst retour. De referentie groep bestond uit 55 mannen met een
gemiddelde leeftijd van 20 jaar (range 20-30 jaar), zonder medische voorgeschiedenis.
Vergeleken met deze referentiegroep hadden hypospadie patiënten hogere scores in het
domein ‘Vermijden/afwachten’. Dit werd met name gezien bij mannen die in het verleden
een proximale hypospadie hadden of postoperatieve complicaties hadden gehad na de
behandeling. Mannen met een proximale hypospadie hadden daarnaast een lagere score
in het domein ‘Sociale steun zoeken’ vergeleken de referentie groep, wat erop kan wijzen
dat zij het moeilijker vinden hulp te vragen bij problemen. Bij de sub analyse tussen de
verschillende groepen hypospadie patiënten werden geen verschillen in coping stijlen
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gevonden op basis van de ernst van hypospadie, de timing van de operatie of het hebben
van postoperatieve complicaties. Om de invloed van coping stijlen op de lange termijn
uitkomsten te analyseren is een grotere studie nodig, aangezien onze studiepopulatie te
klein was ten aanzien van het aantal te onderzoeken variabelen voor een betrouwbare
multivariate analyse.

CONCLUSIE
De conclusie van ons onderzoek naar de lange termijn uitkomsten na een hypospadie
correctie, is dat de doelstellingen op gebied van mictie, seksuele functie en cosmetiek in
het merendeel van de, inmiddels volwassen geworden, patiënten naar tevreden behaald
worden. Een aantal uitkomsten dienen verder uitgelicht te worden.
In nagenoeg al onze studies bleek dat het hebben van een proximale hypospadie een
risicofactor was voor minder goede uitkomsten. Mannen met een verleden van een
proximale hypospadie correctie hadden vaker een postoperatieve complicatie, ondergingen
preoperatief vaker een voorbehandeling met testosteron, hadden een lagere maximale
stroomsnelheid bij uroflowmetrie en een kleinere gestrekte penislengte bij follow-up.
Daarnaast meldden zij een lagere ‘Orgasme functie’, waren zij minder tevreden met het
uiterlijk van hun penis en vertoonden ze vaker de coping stijl ‘Vermijden/afwachten’.
Bij distale hypospadie patiënten waren de lange termijnuitkomsten doorgaans goed, met
name op gebied van seksuele functie en cosmetiek. Wel waren zij minder tevreden over
hun mictie. De uroflowmetrie resultaten waren wel vergelijkbaar met de controle groep en
de penislengte was vergelijkbaar met de gemiddelde penislengte bij jongens van deze leeftijd.
Een preputiumplastiek is bij deze distale hypospadie patiënten zeker een optie om te
overwegen aangezien het geen nadeel geeft voor de complicatiekans. Ouders moeten wel
geïnformeerd worden dat er een verhoogde kans bestaat op een heroperatie of circumcisie
in tweede instantie.
Preoperatief testosteron gebruik was niet geassocieerd met een kleine penislengte of
lichaamslengte en geen verhoogd risico op complicaties. Lange termijn uitkomsten zijn
gelijk in de groepen met en zonder hormoontherapie. Hormonale behandeling werd
voornamelijk gestart bij jongens met proximale hypospadie, die door de ernst van de
hypospadie al een verhoogd risico hadden op problemen later in het leven. Aangezien deze
‘complexe groep’ het even goed doet in onze studie als de distale hypospadie groep, kan dit
ook pleiten voor een voordelig effect van de testosteron.

176

Nederlandse samenvatting

Bij proximale hypospadie patiënten lijkt een reconstructie in 1 tempo goede resultaten te
geven op de lange termijn. Patiënten gaven wel aan een matige ‘Orgasme functie’ te hebben
en minder tevreden te zijn over het penisuiterlijk en de penislengte. Het nadeel van de
beheersing van deze operatietechniek lastig is en een lange leercurve kent. Daar komt nog
bij dat bij twee derde van de patiënten een complicatie ontstaat.
Hypospadie patiënten in het algemeen hanteren vaker een vermijdende coping stijl
vergeleken met de controle groep. Dit werd met name bij patiënten met een postoperatieve
complicaties als bij proximale hypospadie patiënten geconcludeerd. Deze laatste groep
zoekt daarnaast minder snel ‘Sociale steun’. De relatie met de kwaliteit van leven uitkomsten
en coping stijlen is nog onduidelijk en verdient de aanbeveling om verder onderzocht te
worden.
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DANKWOORD
Dit proefschrift is het resultaat van een lang traject wat ik startte in 2007 als coassistent in
het UMC Utrecht. Dit heb ik absoluut niet alleen kunnen doen, vandaar dat ik graag een
aantal mensen wil bedanken.
Tussen 2007 en 2009 hebben ruim 60 hypospadie patiënten de moeite genomen om op
onze uitnodiging in te gaan en, in de avonduren, de poli Urologie te bezoeken ten behoeven
van dit onderzoek. Ik ben hen dankbaar voor hun openheid, kwetsbaarheid en toewijding
bij het invullen van de vragenlijsten.
Prof de Kort, beste Laetitia,
Zonder jou was dit proefschrift er niet geweest. Het heeft een tijd geduurd, een lange tijd,
en het heeft je meerdere duwtjes in mijn rug gekost. Nu terugkijkend kan ik alleen maar
concluderen dat het juist goed is geweest, dat ik er zo lang over gedaan heb. Jij bent
inmiddels mijn promotor in plaats van copromotor en ik ben jouw eerste promovendus
als professor in de (Adolescenten) Urologie en dat was ik anders misgelopen. Tijdens de
periodes dat ik buiten de muren van het UMC werkte, kwamen er geregeld mailtjes van je
voorbij om te checken of ik niet vergeten was dat ik ook nog in een promotietraject zat. En
ja, regelmatig zat ik er ook doorheen en lag mijn focus vooral bij andere zaken. Maar jouw
enthousiaste en motiverende woorden, met daarbij jouw zeer snelle reacties op ingeleverde
stukken, hebben er voor gezorgd dat dit proefschrift steeds weer gereanimeerd werd. Ik
heb, onder andere via dit onderzoek, bij jou mijn eerste voetstappen in de Urologie gezet
en zie je als mijn ‘Urologie moeder’: zorgzaam, streng als het moet, maar gelukkig ook
gezellig als het kan. Ik kan je niet genoeg bedanken voor jouw ondersteuning bij dit traject
-weet dat die dank er voor altijd bij mij is!
Beste Prof. de Jong, beste Tom,
Na een van de eerste gesprekken over deze lange termijn studie, riep je al dat dit kon uitgroeien
tot een promotie traject: ‘Het is eigenlijk alleen nog een kwestie van een nietje er doorheen
slaan’. Hier had ik zelf niet aan gedacht en dat was initieel ook niet de insteek, maar zie hier:
je had gelijk! Dank voor je visie in de hypospadie behandeling waardoor de resultaten en
dank voor je begeleiding. Die discussie die je volgens jou ‘even in een avond schrijft’ moet ik
nog steeds leren, daar hoor ik toch nog graag een keer jouw tips en tricks over.
Beste Prof. Bosch, beste Ruud,
Altijd kon ik rekenen op jouw kritische feedback. Revisies waar de manuscripten altijd
aanzienlijk van verbeterden. Zowel inhoudelijk als qua stijl, de teksten een duidelijkere
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focus kregen of waardoor een statistisch knelpunt blootgelegd werd. Dank voor dit
zorgvuldige commentaar, het heeft mij oprecht veel geleerd. Daarnaast ook mijn dank voor
jouw begeleiding tijdens mijn opleiding in cluster Utrecht. Dit heeft me veel gebracht en
me gevormd tot de Uroloog die ik nu ben. Nu ik elders werkzaam ben buiten het vertrouwde
cluster Utrecht, merk ik hoeveel ik in mijn opleiding geleerd heb. Daar ben ik trots op en
dankbaar voor. Tot slot, nogmaals dank voor jouw terugtreding als promotor na Laetitia’s
aanstelling als professor zodat zij als promotor kon worden benoemd.
Prof. Meuleman, beste Eric,
Al voordat ik met dit onderzoekstraject startte, was ik als zesdejaars geneeskunde student bij
je langs geweest om alles te leren over het fenomeen ‘zelfstandige mannenklinieken’. Dit was
een leerzame tijd in het VUMC. Ik ben je erg dankbaar dat je in mijn beoordelingscommissie
zit en nu aan het eind van dit onderzoektraject hierbij betrokken bent.
Geachte prof. dr. Coert, prof. dr. Feitz, prof. dr. van Kerrebroeck en prof. dr. Laan, dank
dat u in mijn beoordelingcommissie zitting heeft willen nemen om mijn proefschrift te
beoordelen. Ik waardeer dit enorm.
DRS. Lock, beste Tycho
Als Laetitia de ‘moederrol’ heeft in mijn Urologie begin, dan krijg jij de ‘vaderrol’. Als
ANIOS bij het CMH kreeg ik van jou de ruimte om mijn onderzoek verder gestalte te geven
en gedurende twee jaar naast mijn klinische werkzaamheden te werken. En altijd was er
advies, ook al was het 4 uur ’s nachts na een intensieve, drukke weekenddienst met slechts
drie uur slaap: “zo docco, leerzaam weekend, wat heb je er van opgestoken?”. Ook in mijn
laatste deel van de opleiding en jouw laatste deel van je carrière, had ik nog het voorrecht
van jou te kunnen leren. Van jouw kennis op endourologie en de andrologie heb ik nog
dagelijks profijt.
Beste Esther Kok,
Dank voor je ondersteuning met de statistische stappen die voor die proefschrift gezet
moesten worden. En ook voor je feedback en ondersteuning bij het artikel over de coping
stijlen. Succes in Singapore!
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Beste Ilse van den Dungen,
Uiteindelijk is het ons gelukt: jij je opleidingsplek Urologie met op je cv een gepubliceerd
artikel en ik mijn promotie. Dank voor je harde werk voor het artikel over de
preputiumplastieken en je gezelligheid op de werkvloer in het Jeroen Bosch Ziekenhuis en
UMC Utrecht.
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Beste Margo Fabrie,
Een goede secretaresse is van grote waarde, daar ben jij het bewijs van. Dank voor je
ondersteuning bij mijn onderzoek door de jaren heen.
Beste Bert,
Dank voor jouw medewerking op de poli in de beginfase van mijn onderzoek, zodat ik de
participerende jongens met hypospadie en de controle groep van studenten op de poli kon
zien.
Dank Laraine Visser-Isles voor de engelstalige correcties van mijn manuscripten.
Beste oud collega’s, AIOS en ANIOS uit het OLVG, JBZ en UMC Utrecht:
Dank voor de leuke tijd. De verbaasde gezichten dat dit proefschrift toch echt werkelijkheid
ging worden, waren mooi om te zien en ik herken dat gevoel.
Beste maten in het Spaarne Gasthuis en Rode Kruis Ziekenhuis,
Wat fijn dat ik bij jullie mocht komen werken, ik heb het er naar mijn zin. Nu deze klus
geklaard is, zal ik me spoedig gaan storten op meer zaken rondom onze mooie
opleidingskliniek.
Lieve Paps en Mams:
Eindelijk is het zover, de verlossing. Want ook jullie hebben hier vanaf de zijlijn veel over
moeten aanhoren. Dank voor jullie betrokkenheid en interesse in dit proces. Mam, ik denk
dat jij het ook mooi had gevonden op jouw specialisatie gebied als seksuoloog NVVS een
promotietraject te doen. Het doorzettingsvermogen om dit af te maken heb ik van jullie
meegekregen, waarvoor dank.
Lieve paranimfen Uka en Timon,
Dank voor alle steun altijd en interesse naar ‘dat project’. Jullie oprechte vertrouwen in mij
en bewondering dat ik dit er nog naast deed, waardeer ik. Het liet me altijd beseffen dat
het inderdaad een prestatie is waar ik op trots op mag zijn, ook op momenten dat ik dit
even niet meer zo voelde. Daarom is het fijn dat jullie mij vandaag willen bijstaan bij de
afsluiting van dit traject
Lieve Marij,
Dank dat je jouw kunde ingezet hebt om mijn cover te ontwerpen. Ik vind het heel tof
geworden, maar vind het vooral leuk dat mijn tweelingzus het ontworpen heeft.
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Lieve Peer,
Als je er nu nog was geweest, dan had je naast me gestaan als paranimf, dat weet ik zeker.
Je bracht veel positieve afleiding tijdens dit lange traject, soms wellicht iets teveel. Je zal
altijd een inspiratie voor me blijven om alles uit het leven te halen en hiervan te genieten.
En je was er vandaag, net zoals elke dag overigens, in mijn hoofd en hart gewoon bij.
Lieve familie Tegelaar,
Je schoonfamilie kies je niet, maar ik heb het er mee getroffen. Dank voor jullie steun en
interesse gedurende dit proces. Net als alle relativerende Sinterklaas surprises met phallusachtige vormen die ik door de jaren heen heb mogen ontvangen (ik vrees dat die nog wel
zullen blijven komen…).
Lieve Anne,
Je zal er vast soms gek van geworden zijn, van ‘die promotie’ die altijd nog in de lucht hing.
Maar nooit heb je dat gezegd of mij er een schuldgevoel over gegeven. Ondanks dat het op
de achtergrond wel altijd aanwezig was. Je enthousiasme voor mij om het af te maken, je
waardevolle hulp om structuur in de einddiscussie te krijgen en je onvoorwaardelijke steun
tijdens het gehele proces waardeer ik meer dan een ‘dank je’ kan zeggen. Het is nu tijd voor
elkaar en onze drie fantastische kinderen: Bob, Hidde en sinds recent ook onze dochter
Robin. Wat zijn ze goed gelukt (en dat zeg ik niet alleen omdat ze zo op mij lijken)! Ik heb
enorm veel zin in onze lange reis samen met het gezin.
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