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Hypospadias is a developmental anomaly that, in boys, is
associated at birth with 1) an ectopic opening of the ure-
thral meatus on the ventral aspect of the glans or penis
or in a scrotal or perineal position; 2) abnormal distri-
bution of the penile skin, lacking on the ventral aspect
and abundant on the dorsal aspect; and 3) sometimes ven-
tral curvature, or chordee, of the penis.

The etiology of most hypospadias not linked to intersex
disorders or identifiable syndromes is unknown. However,
a consensus exists that genetic, devel opmental, endocrine,
and environmental factors are probably involved in its
pathogenesis to varying degrees. Hypospadias is a mal-
formation that occurs in approximately 1 to 250 to 1 to
300 total live births (boys and girls). The prevalence of
hypospadias markedly increased, in fact doubled, between
1970 and 1990 in Europe (Hungary, England and Wales,
Denmark, Norway, Sweden) and in North America (Unit-
ed States, Canada) (Congenital Malformations World-
wide, 1991; Paulozzi, 1999). The causes of this increase
are as yet unclear.

In most cases, hypospadias is diagnosed at birth
(Zaontz and Packer, 1997); it can also be diagnosed pre-
natally by ultrasound (Sides et al, 1996). Although clin-
ical diagnosis is easy in the severe forms, it isnot so in
minor forms. Analysis of meatal location in adult men
without a history of hypospadias admitted to the hospital
for either treatment of benign prostate hyperplasia or su-
perficial bladder cancer (n = 500) or general examination
for health insurance (n = 1244) showed a meatus located
in the distal third of the glans in 55% and 96.3%, re-
spectively, and in the proximal third in 13% and 0.2% of
men (Fichtner et a, 1995; Uygur et al, 1999). After di-
agnosis, management of hypospadias is surgical and aims
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to 1) enable voiding in a standing position, 2) allow a
normal sexual life, and 3) obtain a penis with as ‘‘nor-
mal”’ a cosmetic appearance as possible (Mureau et a,
1997).

In practice, there are 3 populations of patients with hy-
pospadias: those operated on in childhood, those operated
on when adults, and those for whom surgery is not con-
sidered necessary. Within this classification, the conse-
quences of hypospadias and its treatments can be divided
into psychosocia problems, sexuality, and the effect on
reproduction.

Patients Operated on in Childhood

Psychosocial and Sexual Development—Publications on
the psychological, social, and sexual development of pa-
tients operated on for hypospadias are still rare and the
results are somewhat discordant. The possible explana-
tions for these discrepancies are mainly methodological,
with too small series, low rates of response to question-
naires, study populations of different ages, and above all
the absence of a control group, which prevents any com-
parison of the results with those of areference population.
However, certain studies have compared data on the sex-
uality of populations with hypospadias with that of the
genera population (Avellan, 1976) or control populations
(Berg et a, 1981; Mureau et al, 19953, 1995c; Aho et a,
2000; Mondaini et al, 2002).

A comparative study of psychosocia and sexual ad-
justment (Berg et al, 1981) showed that 34 adult men
operated on for hypospadias had less satisfactory psycho-
social adjustment than 36 age-matched patients operated
on as children at the same age for appendicitis. The hy-
pospadiac patients were more timid and embarrassed as
children and were shyer and more socially isolated as
adults. They had lower self-esteem, decreased capacity
for social or emotional relationships, and less qualified
occupations.

In 1989, a study of 69 children (6 to 10 years old) with
a history of hypospadias showed that they had more be-
havior problems and lower social skills than children of
the general population (Sandberg et al, 1989). The same
authors repeated the study with a larger series (n = 175
children, 6 to 10 years old) and included a control group
matched for age and place of school attendance. It was
found that 1) social competency was significantly less in
the children with hypospadias but that there was no dif-
ference in school performance, 2) children with hypospa-
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dias were less likely to externalize their problems, and 3)
poor cosmetic appearance of the external genitals was as-
sociated with worse school performance (Sandberg et al,
2001).

In the 1990s, a study of the psychological adjustment
of 116 children and adolescents (9 to 18 years old) and
73 adults (18 to 38 years old) after reconstructive surgery
for hypospadias was performed in comparison with an
age-matched control group of 88 children and adolescents
and 50 adults who had been surgically treated for inguinal
hernia (IH) (Mureau et al, 1995a, 1995b, 1995c, 1997).
The psychosocia adjustment of hypospadiac patients was
not found to differ from that of the comparison subjects,
aresult that is contrary to the results of previous studies
(Berg et al, 1981, 1982; Sandberg et a, 1989, 2001).
However, as the authors (Mureau et al, 1997) point out,
only daily life was taken into account. Concerning more
intimate areas involving nudity, inhibition appeared much
greater in hypospadiac patients than in controls (Mureau
et a, 19953, 1995c). In addition, although sexual debut
did not differ between children with hypospadias and
comparison subjects, inhibition in seeking sexual contacts
was significantly more frequent (24% vs 12%); moreover,
as the children with hypospadias became more sexually
mature, the fear of sexual contact increased, 16% at 9 to
10 years of age, 24% at 13 to 18 years of age, and 33%
after 18 years (Mureau et al, 19953, 1995¢, 1997), a ten-
dency that has been evoked in other studies (Avellan,
1976; Berg et al, 1981). Lastly, disturbances of psycho-
social function were not more frequent in severe forms
of hypospadias than in minor forms (Berg et al, 1982;
Mureau et al, 1997; Sandberg et al, 2001).

In a questionnaire-based study, the authors (Aho et a,
2000) compared the results of an investigation on the so-
cial and sexua life of adult patients operated on during
childhood for hypospadias (n = 46; response rate, 75%)
or phimosis (n = 43; response rate, 68%) at similar ages
(mean * SD age, 3.6 + 1.9 years vs 4.2 * 2.1 years).
The 2 groups gave similar replies, ie, they did not differ
where success in sexua and socia life were concerned.
However, patients with hypospadias were more dissatis-
fied with the cosmetic results of their surgery than cir-
cumcised patients (33% vs 5%) and were more likely to
have problems of micturition (80% vs 46%). Follow-up
of the patients with hypospadias had been discontinued
at a mean age of 7 years, whereas 40% of these patients
would have preferred follow-up to have been continued
until the age of 15 to 18 years (Aho et a, 2000).

Psychosexua development at adulthood was evaluated
in 42 men with a history of hypospadias and 500 controls
without hypospadias during medical and psychological
examination of 11649 men aged 18 years during Italian
national service (Mondaini et al, 2002). Socioeconomic
status did not differ between the 2 groups. However, hy-

Journal of Andrology - March/April 2005

pospadiac patients were significantly more inhibited in
seeking sexual contacts, and, similarly, a significantly
lower proportion of hypospadiac patients had already had
full sexua intercourse. Men with hypospadias were also
significantly more likely than control subjects to have a
negative appraisal of their genital organs (Mondaini et a,
2002).

Patients and surgeons had differing opinions, that is,
patients might not be satisfied with a cosmetic result con-
sidered satisfactory by the surgeon, but patients with a
cosmetic result considered not very satisfactory by the
surgeon may themselves be satisfied. Overall, patients
were less satisfied than surgeons. The authors of this
study of satisfaction (Mureau et al, 1996) suggested that
children who had been operated on should be followed
up during adolescence by the surgeons to inquire about
their degree of satisfaction and to inform them of the
possibilities for cosmetic or functional improvement, es-
pecially because patients treated for hypospadias rarely
seek a consultation of their own accord, even when they
have problems (Bracka, 1989, 1999; Mureau et al, 19953,
1995c; Aho et al, 2000).

Erection, Ejaculation, and Sexuality—During the
1970s, several publications already observed somewhat
perturbed sexual function during adulthood. More pre-
cisely, of 40 patients who had already had sexual relations
among 60 hypospadiac patients operated on during child-
hood and reviewed in adulthood (older than 17 years),
15% reported difficulties (mechanical or pain) and one
third had abnormal gjaculation, either ““dribbling’” (65%)
or delayed with passing of semen after orgasm (35%)
(Sommerlad, 1975). Kenawi (1976) found the same re-
sults in 16% of 63 patients (18 to 35 years old) operated
on during childhood who replied to a questionnaire, in-
cluding 5 patients with erection problems and 5 with gjac-
ulation problems.

In amore recent study (Aho et al, 2000), despite overall
positive “‘sexual success,” it is noteworthy that 11 (24%)
of 46 hypospadiac patients complained of erection prob-
lems compared with 3 (7%) of 43 circumcised patients,
a statistically significant difference (P < .01); in addition,
6 hypospadiac patients (13%) presented gjaculation prob-
lems. In fact, the datain the literature (Sommerlad, 1975;
Kenawi, 1976; Berg et a, 1981; Svensson and Berg,
1983; Bracka, 1989; Aho et al, 2000) show that difficulty
in sexual relations, such as pain or dissatisfaction, were
reported by 6% to 24% of patients.

Concerning gjaculation, 6% to 37% of patients reported
a variety of problems, such as weak or dribbling ejacu-
lation, retained gaculation having to be expressed after
orgasm, delayed ejaculation with a quantity of semen
passing after intercourse, or anegjaculation with or without
orgasm (Sommerlad, 1975; Kenawi, 1976; Berg et dl,
1981; Bracka, 1989; Aho et al, 2000).
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Patients Operated on During Adulthood

Psychosexual Aspects—T he studies that reported on series
of dozens of patients are the work of speciaized teams
in the United States and in certain countries of the Med-
iterranean basin. Their treatment of these patients was of -
ten delayed for cultural, religious, or sociodemographic
reasons. Hypospadias was of the usual proximal or distal
type (Secrest et al, 1993; Hensle et al, 2001; Moudouni
et al, 2001; Senkul et al, 2002). None of these studies
provide any information on the psychosocial devel opment
or sexual function, whether before or after surgical cor-
rection, of patients operated on during adulthood, except
that before surgery 40% of patients did not have sexual
relations (Moudouni et al, 2001).

Adult Nonoperated on Patients

Psychosexual Aspects—Data on the psychosexual devel-
opment and adult sexual life of nonoperated on hypospa-
diac patients are practically nonexistent. In the previously
mentioned article by Bracka (1989), the author makes no
specific comment on the psychosexua development or
sexual life of the group of 17 nonoperated on men (8%).
Of the 42 hypospadiac patients identified during medical
and psychological examination of 11649 men aged 18
years during Italian national service (Mondaini et a,
2002), 6 (14%) had never been operated on, 19 (45%)
had undergone a single surgical procedure, and 17 (41%)
had undergone at least 2 operations. Difficulty in initiat-
ing contact with the opposite sex was significantly greater
in the nonoperated on group (4 [67%] of 6) than in the
group operated on once (3 [16%] of 19, P = .03), the
group operated on at least twice (2 [12%] of 17, P = .02),
or the operated on men as a whole (5 [14%] of 36, P =
.01). Although confirmation is required in a larger series,
the authors suggest that hypospadias in itself, rather than
the surgical procedure, may perturb psychosexual devel-
opment, and they recommend that hypospadiac patients
be followed up during adolescence whatever the severity
of their genital malformation so that those with psycho-
sexual difficulties can be detected as soon as possible
(Mondaini et a, 2002).

Hypospadias and Reproduction

History of Hypospadias and Spermatogenesis—The de-
velopment of spermatogenesis in children born with hy-
pospadias is little documented. The approach to this ques-
tion is al the more difficult, since in the absence of a
known cause, because of the multiplicity of factors po-
tentially implicated in the occurrence of hypospadias, it
is not possible a priori to exclude concomitant involve-
ment of the testes and/or the internal genital tracts and/or
adnexal glands, as suggested by certain experimenta
studies in animals (Kojima et al, 2002).

It has been suggested that antisperm antibodies occur
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in the peripheral blood of children born with hypospadias.
The only methodologically valid study, concerning 14
prepubertal children (1 to 12 years old), of whom 8 had
undergone repair (3 to 5 years old) and 6 had not, and
100 age-matched control subjects, found that a single hy-
pospadiac child had antibodies vs none in the control
group (Sinisi et a, 1997). Therefore, hypospadias, wheth-
er the patients are operated on or not, does not appear to
be associated with the presence of antisperm antibodies
in the prepubertal child.

In addition, hypospadias is frequently associated with
other developmental anomalies. These anomalies affect
various organ systems, mainly the musculoskeletal, car-
diac, and gastrointestinal systems, but involvement of the
urogenital system is the most frequent and is found in
17% to 30% of patients (Fallon et a, 1976; Khuri et a,
1981; Kulkarni et al, 1991; Wu et al, 2002). Among the
latter, testicular maldescent (TMD) and IH are the anom-
alies most frequently reported.

Although the frequency of the various types of hypo-
spadias (glandular, penile, or penoscrotal and perineal)
varies widely in the populations investigated, most studies
report a frequency of TMD between 7% and 13% (Table),
whereas 2 studies found a rate of 4% and 5% (Fallon et
a, 1976; Bauer et al, 1979). For IH, frequencies range
from 4% and 9% (Table), with the exception of a recent
study that reported a frequency of 12% (Wu et al, 2002).
Some authors consider that the frequencies of TMD and
IH may be higher in the severe forms of hypospadias,
with 31% of TMD and 17% of IH for the penoscrotal,
scrotal, and perineal forms vs 5.5% of TMD and 7.5% of
IH in the distal or proximal penile forms (Khuri et al,
1981). This tendency has recently been confirmed for
TMD but not for IH (Wu et al, 2002).

The frequency of TMD in the population of men op-
erated on for hypospadias in childhood is thus greater
than the rate of 3% to 5% observed at birth in the general
population (Thonneau et al, 2003), but it is similar to the
rates of 5% to 10% of history of TMD found in infertile
men (Carizza et al, 1990; Mieusset et a, 1995). This high
frequency of TMD isapotential risk factor for the fertility
of the population of patients operated on for hypospadias
in childhood. The frequency of IH, which is 4% to 9%
of hypospadiac patients operated on during childhood
(Table), appears to be higher than the rate of 3% reported
in the control population of a study of risk factors for
testis cancer (United Kingdom Testicular Cancer Study
Group, 1994). Lastly, testicular atrophy, another risk fac-
tor of infertility, was only sought in a few studies, which
reported a frequency ranging from 0.2% (Khuri et a,
1981) to 6.6% (Shima et al, 1979).

In a study of 33 patients older than 20 years and op-
erated on for hypospadias during childhood and 34
matched controls operated for appendicitis (Berg et a,
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Anomalies of the genital tract associated with hypospadias*
No. of Testicular Degree of
Source Patients Age Range, y Maldescent, % Inguinal Hernia, %  Hydrocele, % hypospadias, %t
Sweet et al, 1974 113 NR 8 8 16 G =87
P=10
PS =3
Kenawi, 1976 92 18-35 7.3 3.7 1.2 G =28
(bilateral = 67%) (congenital) (congential) P =57
PS =15
Fallon et al, 1976 200 1-37 4 8 NR G =44
P =35
PS = 17
Devine et al, 1978 70% NR 7.1 8.6 NR G =65
P =237
PS = 435
Bauer et al, 1979 177 NR 5.1 6.8 NR G =29
P =56
PS =15
Shima et al, 1979 272 2-36 13.2 4.1 29 G=11
P =27
PS = 55
Khuri et al, 1981 1076 NR 9.2 8.8 NR G = 66
P =165
PS = 16
Kulkarni et al, 1991 130 1-11 6.9 3.9 NR NR
Wu et al, 2002 356 NR 7.3 12.4 NR G=34
P =23
PS =43

*NR indicates not reported; G, glandular or subcoronal or coronal; P, penile; and PS, penoscrotal or scrotal or perineal.
Tt When G plus P plus PS is less than 100%, a percentage is missing, which indicates chordee without hypospadias.
1 Patients who have had failure of primary repair with complications severe enough to require more than a simple procedure.

1983), 3 patients had abnormally high serum follicle-
stimulating hormone levels (9%), which could reflect im-
paired spermatogenesis, but 2 of these 3 aso had elevated
luteinizing hormone and low androgen levels (testoster-
one and dihydrotestosterone). Recent findings in 32 chil-
dren (O to 9 years) with isolated hypospadias indicated
that none of the patients presented an enzymatic abnor-
mality of testosterone biosynthesis or partial androgen in-
sengitivity (Feyaerts et al, 2002).

In 1988, Jugenburg and Kipikasa (1988) reported the
results of testicular biopsies performed on 33 patients be-
tween the ages of 13 and 38 years who had been operated
on for hypospadias in childhood. Eight (24%) of these
patients had hypospadias associated with unilateral (n =
6) or bilateral TMD (n = 2). The histological findings in
30 of these patients, including the 8 with TMD, showed
that 27% of patients with isolated hypospadias had ab-
normal testicular histological test results, suggesting hy-
pospermatogenesis, and 75% of patients with hypospadias
and TMD had the same results. Although the histological
abnormalities observed in hypospadias associated with
TMD concord with those usually observed in the latter,
those found in isolated hypospadias suggest that one quar-
ter of patients with isolated, operated on hypospadias pre-

sent with impaired spermatogenesis, which is a high pro-
portion.

Among a population of 213 patients with hypospadias
(of whom 196 had been operated on during childhood)
reviewed at the age of 15 to 24 years (mean age, 22
years), 169 agreed to provide a sperm sample (Bracka,
1989). Of the 32 men who had fathered children, only 1
(3%) had a sperm count of less than 20 million/mL,
whereas 40 (29%) of the 137 men whose fertility was not
proven had sperm counts of less than 20 million/mL
(Bracka, 1989).

History of Hypospadias and Fertility—There is no
methodologically adequate study of the fertility of men
born with hypospadias, whether surgically corrected or
not. In an evaluation of the social and sexual impact of
surgery (Aho et al, 2000), adult men (n = 48; mean =
SD age, 29.9 *= 4.8 years) who had been operated on for
hypospadias during childhood (mean £ SD age, 3.6 *
1.9 years) were less likely to live with a partner (62% vs
75%) than those who had been circumcised (n = 43;
mean = SD age, 29.9 + 4.8 years) during childhood
(mean = SD age, 4.2 = 2.1 years), and they had fewer
children (0.8 vs 1.1). Although these differences are not
statistically significant, these results could suggest hypo-
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fertility, a tendency already found in other studies (Berg
et a, 1981). A questionnaire-based study in 1976 (with a
low response rate, 24%) found 3 unsuccessful attempts at
paternity in 18 married hypospadiac patients operated on
during childhood (16%) (Kenawi, 1976).

Conclusion

Numerous surgical techniques have been used to repair
the anomalies due to hypospadias. Follow-up and medium
and long-term evaluation have often been insufficiently
rigorous because of subjective and widely varying crite-
ria. However, during the last 5 years, some teams have
proposed more objective appraisal of the outcome of sur-
gica correction, either simply from the cosmetic view-
point by photographs taken before and after treatment
(Baskin, 2001) or by an approach taking into account the
cosmetic aspect and the urinary and sexual function by
using a scoring system (Holland et al, 2001).

Patients Operated on During Childhood

Psychosocial and Sexual Development—Psychological
and socia development, as assessed by professional or
socioeconomic success, was not modified in most of the
studies. However, behavior during childhood was more
reserved and less outgoing (children’s timidity or parental
overprotection). Lastly, there was no correlation between
the severity of hypospadias and disturbances of psycho-
social development or function. Adolescence is associated
with difficulties in undressing ‘‘in public,” during sports
activities for instance, due to a feeling of shame or fear
of showing oneself naked (because of ‘‘difference”),
which is a corollary of the patients opinion that their
genital organs do not have a satisfactory or normal ap-
pearance.

Sexuality—Although sexual maturation and debut are
normal in adolescents operated on for hypospadias in
childhood, on the other hand greater difficulty in making
contacts with the opposite sex or even delayed initiation
of full sexua activity is often reported. Follow-up until
late adolescence is often demanded by patients operated
on in childhood and reviewed as adults, which reflects to
some extent the psychosocial and sexual difficulties that
result from hypospadias.

In adulthood, although some studies conclude that sex-
uality is satisfactory overall, there is a high incidence of
problems of erection, which may be linked to the persis-
tence of penile curvature but also to sensitive scars or a
“soft” glans. Problems of gaculation are also often re-
ported, such as dribbling, retained or delayed g aculation,
or absence of gjaculation. These anomalies may be sec-
ondary to dilations of the reconstructed urethra, in the
case of retained or delayed gjaculation. Dribbling ejacu-
lation, which seems to be the most frequent anomaly, may
be similar to dribbling antegrade ejaculation, which oc-
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curs in men with spinal cord injury, especialy since these
hypospadiac patients also report leaks or drops of urine
after micturition (Bracka, 1989). Briefly, dribbling gjac-
ulation suggests abnormal emission of sperm, raising the
question of the functional integrity of the nerve pathways.

Patients Operated on During Adulthood

There are no data on the sexuality of these patients before
or after surgical repair.

Nonoperated on Patients

Patients born with hypospadias and in whom surgery had
not been considered necessary do not seem to differ from
patients operated on during childhood where voiding
problems and sexuality are concerned. However, studies
more specifically devoted to such patients seem necessary
to confirm these incomplete findings and to investigate
fertility.

Reproduction

It is clear that the hormones involved in testicular func-
tion (gonadotrophins, androgens) are not generaly af-
fected in either children or adults. However, data revea
epidemiological, clinical, and biological factors that may
constitute a risk for fertility: high incidence of disorders
of testicular migration, abnormal testicular histological
test results such as hypospermatogenesis, and high inci-
dence of low spermatozoa concentration. Lastly, there has
been as yet no evauation of the incidence of infertility
in populations of patients with hypospadias who were ei-
ther operated on in childhood or who did not undergo
surgical repair.
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