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ABSTRACT 
 
Undescended testis (UDT) is a common abnormality, 
affecting about 1/20 males at birth. Half of these have 
delayed testicular descent, with the testis in the 
scrotum by 10-12 weeks after term. Beyond this 
spontaneous descent is rare. Current treatment 
recommendations are that UDT beyond 3 months of 
age need surgery before 12 months of age. Some 
children have scrotal testes in infancy but develop 
UDT later in childhood because the spermatic cord 
does not elongate with age, leaving the testes behind 
as the scrotum moves further from the groin with 
growth of the pelvis. This is now known as 
ascending/acquired cryptorchidism, and orchidopexy 
is controversial. Many authors recommend surgery 
once the testes no longer reside spontaneously in the 
scrotum, but some groups recommend conservative 
treatment. The fetal testis descends in 2 separate 
hormonal and anatomical steps, with the first step 
occurring between 8-15 weeks’ gestation. Insulin-like 
hormone 3 (INSL3) from developing Leydig cells 
stimulates the genito-inquinal ligament, or 
gubernaculum, to swell where it ends in the inguinal 
area of the abdominal wall. This holds the testis near 
the future inguinal canal as the fetal abdomen 
enlarges. By contrast, in female fetuses, lack of INSL3 
allows the gubernaculum to elongate into a round 
ligament and lets the ovary move away from the groin. 
The second or inguinoscrotal phase is controlled by 
androgen and occurs between 25-35 weeks’ 

gestation, where the gubernaculum and testis migrate 
together to the scrotum. Androgens guide this 
complex process, both directly and indirectly via a 
neurotransmitter, calcitonin gene-related peptide 
(CGRP), released from the genitofemoral nerve. After 
migration is complete the proximal processus 
vaginalis closes (preventing inguinal hernia) and then 
the fibrous remnant disappears completely, allowing 
the spermatic cord to elongate with age, to keep the 
testis scrotal. The transabdominal phase is a simple 
mechanical process, and abnormalities are 
uncommon, with intra-abdominal testes found in 5-
10% of boys with UDT. Anomalies of the complex 
inguinoscrotal phase account for most UDT seen 
clinically. The undescended testis suffers heat stress 
when not at the lower scrotal temperature (33 degrees 
Celsius), interfering with testicular physiology and 
development of germ cells into spermatogonia. UDT 
interrupts transformation of neonatal gonocytes into 
type-A spermatogonia, the putative spermatogenic 
stem cells at 3-9 months of age. Recent evidence 
suggests orchidopexy between 6-12 months improves 
germ cell development, with early reports of improved 
fertility, but little evidence yet for changes in 
malignancy prognosis. Hypospadias is also a common 
abnormality in newborn males, affecting about 1/150 
boys. Androgens control masculinization of the genital 
tubercle into penis between 8-12 weeks’ gestation, 
with tubularization of the urethra from the perineum to 
the tip of the glans. If this process is disrupted 
hypospadias occurs, with a variable proximal urethral 
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meatus, failed ventral preputial development 
producing a dorsal hood, and discrepancy in the 
ventral versus dorsal penile length, causing a ventral 
bend in the penis, known as chordee. Surgery to 
correct hypospadias is recommended between 6-18 
months, as technical advances now allow operation to 
be done before the infant acquires long-term memory 
of the surgery. Severe hypospadias overlaps with 
disorders of sex development (DSD), so that babies 
without a fused scrotum containing 2 testes and who 
present with ‘hypospadias’ need full DSD 
investigations at birth.  
 
INTRODUCTION 
 
Undescended testis, or "cryptorchidism", is a very 
common anomaly in male infants and pre-adolescent 
boys, with about 1 in 20 boys undergoing treatment by 
the time they reach puberty. Not only is it prevalent, 
but also there remain unresolved questions about 
prognosis in adult life. It is not known yet whether the 
dramatic changes in the recommended age for 
surgery (from 15 years of age in the 1950’s, to six 
months old now) (1-4) will decrease the risk of infertility 
or testicular cancer. However, current treatment is 
based on the assumption that early surgery will 
prevent germ cell degeneration during childhood, 
leading to improved fertility and fewer tumors (5, 6). 
 
Our understanding of the embryology has advanced 
rapidly in recent years, with new theories and 
experimental evidence supporting a complex 
anatomical process controlled directly and indirectly 
by hormones (7, 8). The classification of 
cryptorchidism also is changing, with the recent 
recognition of acquired anomalies (9, 10). With so 
much change in the way we view and treat 
cryptorchidism, endocrinologists will need to keep 
checking on the evolving controversies described in 
this chapter. 

EMBRYOLOGY 
 
The testes descend prenatally from their initial intra-
abdominal location on the urogenital ridge into the low-
temperature environment of the scrotum via a complex 
multi-stage mechanism (11).  Prior to 7-8 weeks of 
development, the gonadal position is similar in both 
sexes.  With the onset of sexual differentiation, the 
fetal testis begins producing anti-Müllerian hormone 
(AMH; also called Müllerian inhibiting substance 
(MIS)) from the Sertoli cells, as well as androgen and 
insulin-like hormone 3 (INSL3) from the Leydig cells. 
These hormones are involved in controlling descent of 
the male gonad, which is held by two thickenings in 
the mesentery, the cranial suspensory ligament at the 
upper pole, and the genito-inguinal ligament, or 
“gubernaculum”, at the lower pole (12). 
 
During the initial (transabdominal) phase of descent, 
regression of the cranial ligament and thickening of the 
gubernaculum allows the testis to be held near the 
inguinal region (13).  By contrast, in the female the 
cranial ligament persists while the gubernaculum 
remains thin and elongates, which together hold the 
ovary higher on the posterior abdominal wall as the 
fetal abdomen enlarges. The inguinal canal forms by 
the abdominal wall muscles developing around the 
caudal, gelatinous end of the gubernaculum, which 
initially ends at the future external inguinal ring.  By 15 
weeks the testis is attached by a short, stout and 
gelatinous gubernaculum to the future internal inguinal 
ring, while the ovary is higher in the pelvis (14). 
 
In mid gestation a diverticulum of the peritoneal 
membrane, known as the processus vaginalis, begins 
to elongate within the gubernaculum, which retains a 
central connection (known as the gubernacular cord) 
with the epididymal tail and the lower pole of the testis. 
The caudal end of the gubernaculum grows out of the 
abdominal wall and elongates towards the scrotum, 
extending the processus vaginalis eventually to the 
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scrotum. Between 25-30 weeks’ gestation the testis 
descends rapidly through the inguinal canal, and then 
more slowly across the pubic region and into the 
scrotum, with descent within this peritoneal 
diverticulum complete by 35 weeks. After the testis 
reaches the scrotum, two further anatomical events 
complete the inguinoscrotal phase, the first of which is 

obliteration of the proximal processus vaginalis (15). 
The second event is involution of the gelatinous 
gubernacular bulb and its anchoring to the inside of 
the scrotum.  The former process prevents inguinal 
hernia or hydrocele and the latter process prevents 
extravaginal or perinatal torsion of the testis (6). 

 

 
Figure 1. The embryological stages of testicular descent and the postnatal growth required to keep the 
testis in the scrotum. 
 
The two main phases of descent appear to be 
controlled independently by hormones.  (Fig. 1). 
INSL3 is the major factor controlling gubernacular 
enlargement (16-18) and androgen, particularly DHT, 
and AMH appear to play minor roles in this "swelling 
reaction" of the gubernaculum (19-22).  Under the 
influence of the hormones mentioned above, the 
caudal end of the gubernaculum, where it attaches to 
the inguinal abdominal wall, enlarges by proliferation 
of the embryonic mesenchyme and deposition of 
extracellular matrix.  Androgens also are responsible 

for regression of the cranial suspensory ligament, but 
they are not sufficient alone for transabdominal 
descent. The phase of gubernacular migration is 
controlled both directly and indirectly by androgens, 
with the aid of the genitofemoral nerve (GFN) 
releasing calcitonin gene-related peptide (CGRP) (23, 
24).  Androgens act during a critical time window to 
regulate gubernacular development (25).  Recent 
evidence suggests that the androgen receptors 
controlling this masculinization of the GFN may not be 
in the nerve itself, but in the target organ, the 
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inguinoscrotal fat pad in the  mammary line (26) .  The 
number of sensory neurons and the amount of CGRP 
in the genitofemoral nerve of rats are significantly less 
after exposure to the anti-androgen, flutamide, 
consistent with androgens stimulating structural and 
functional changes in the nerve. The nerve is 
proposed to orient the direction of gubernacular 
migration, while the physical force needed for 
elongation of the processus vaginalis is probably 
provided by intra-abdominal pressure (27). CGRP 
released from the nerve stimulates mitosis and 
cremaster muscle development in the gubernacular 
tip, enabling elongation to the scrotum (16). Estrogens 
have a minor inhibitory role in normal gubernacular 
development, but estrogenic endocrine disruptors may 
be responsible in larger doses for cryptorchidism 
secondary to suppression of the "swelling reaction" by 
inhibition of INSL3. 
 
The trigger that initiates active migration of the caudal 
tip of the gubernaculum may come from the 
inguinoscrotal fat pad in the mammary line (28), as the 
androgen receptors are present in the mammary line 
mesenchyme but not in the adjacent gubernaculum 
during the critical window of androgenic programming 
in rodents (25, 29).  The gubernaculum has a 
surprisingly close link with the embryonic breast in 
normal marsupials as well as in eutherian animal 
models, such as the rat and mouse, especially after 
they have been exposed to the antiandrogen, 
flutamide (30, 31).  
 
The primitive mammary line is in continuity with the 
apical ectodermal ridges of the upper and lower limb 
buds, and hence is likely to contain similar activated 
signaling systems as seen in limb bud development 
(32).  These signals are likely to initiate outgrowth of 
the gubernaculum from the abdominal wall, so that it 
can migrate to the scrotum. 
 
 

ETIOLOGY 
 
Any anomaly in either the hormonal control or the 
anatomical processes in normal testicular descent will 
cause cryptorchidism (33). Hormonal defects in 
INSL3, AMH or androgenic action are identified only 
rarely, suggesting that mechanical anomalies may be 
more common.  Those patients with hormonal defects 
may present with rare disorders of sexual 
development (DSD) with cryptorchidism as part of the 
complex genital anomaly. The first or transabdominal 
phase involves little movement of the testis and this 
may explain the low frequency (5-10%) of intra-
abdominal testes.  As the gubernacular swelling 
reaction holds the testis close to the inguinal canal 
while other structures grow further away, the 
transabdominal phase is only relative movement of the 
testis and hence less likely to be abnormal.  By 
contrast, the inguinoscrotal migration phase requires 
very significant mechanical and anatomical re-
arrangements, and consequently, anomalies are 
common: over 60% of testes are found just outside the 
external inguinal ring, consistent with anomalous or 
arrested gubernacular migration. Transient deficiency 
of androgen production in utero, perhaps related to 
deficiency of gonadotropin production by the fetal 
pituitary or the placenta (34), may account for some, 
particularly where there is intra-uterine growth 
retardation. Anomalies of the genitofemoral nerve also 
may cause undescended testes. For example, 
perineal testes may be caused by an anomalous 
location of the genitofemoral nerve (35). 
 
Inherited syndromes frequently are associated with 
cryptorchidism. Hypothalamic dysfunction, connective 
tissue disorders, neurogenic (e.g., spina bifida), and 
mechanical anomalies (e.g., arthrogryposis multiplex 
congenita) may all cause disruption in testicular 
descent (36-38).  Cryptorchidism is also common in 
infants with abdominal wall defects, such as 
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exomphalos or omphalocele, gastroschisis and 
exstrophy of the bladder (39). 
 
There is much current interest in the potential adverse 
effects of environmental estrogenic endocrine 
disruptors on the incidence of both cryptorchidism and 
hypospadias (40). In addition, there are data on the 
effect of diethylstilbestrol (DES) on cryptorchidism in 
male offspring of exposed mothers (41). In the latter 
case there is supporting evidence from animal models 
(42), although in the former, the cause-and-effect 
relationship is more tenuous, because the level of 
exposure is less clear, and the epidemiology may not 
have allowed for changes in diagnostic criteria over 
recent decades. More work is needed before we can 
ascertain a proven cause-and-effect link with synthetic 
molecules in the environment. 
 
The body of the epididymis is hypoplastic and 
frequently is not tightly adherent to the cryptorchid 
testis (43). This is more common in high intra-
abdominal testes and probably indicates significantly 
decreased androgen production. Whether epididymal-
testicular separation is the cause or the result of 
cryptorchidism is not known (44). In addition, its effect 
on fertility is uncertain, even though the rete testis is 
nearly always still connected to the head of the 
epididymis.  Recent studies show a strong link 
between maternal smoking and cryptorchidism in male 
offspring (45, 46). 
 
CLINICAL PRESENTATION 
 
Up to 4-5% of newborn males show cryptorchidism, 
but this falls to 1-2% by 12 weeks after term, following 
normal (but postnatal) descent in premature infants, 
and delayed postnatal descent in some term babies. 
Beyond 12 weeks, spontaneous testicular descent is 
rare (47). Geographic differences in prevalence of 
cryptorchidism have been reported, with 9% of Danish 

boys with undescended testes at birth, compared with 
only 2% of males from Finland.  Some of these 
apparent differences, however, may be related to the 
definitions used for ‘cryptorchidism’ in these studies.  
An undescended testis is best defined as a testis that 
cannot be manipulated into the bottom of the scrotum 
(without excess tension on the spermatic cord) by 12 
weeks of age. Most testes (about 85%) are near the 
neck of the scrotum, or just lateral to the external 
inguinal ring, described by Denis Browne as the 
"superficial inguinal pouch” (48). 
 
A few cryptorchid testes are within the inguinal canal, 
making them unpalpable unless they can be squeezed 
out of the external inguinal ring by compression. Ten 
percent of testes are intra-abdominal or absent 
(presumed to be secondary to prenatal torsion). 
Ectopic cryptorchid testes are rare (< 5%), and occur 
in the perineum, prepubic region, thigh, or the 
contralateral inguinal canal (transverse testicular 
ectopia) (49). 
 
ENDOCRINE EFFECTS OF CRYPTORCHIDISM 
 
In infants with undescended testes, the testosterone 
and gonadotropin levels are diminished compared 
with normal infants between one and four months of 
age (50, 51), which is during the normal, transient 
hormonal surge, known as ‘minipuberty’ (52).  
Whether this is a sign of primary endocrinopathy or 
secondary dysfunction of the testis, caused by heat 
stress when the gonad is not in the low temperature 
environment of the scrotum, is unknown. Postnatal 
increase in testosterone production is also diminished 
in premature infants, perhaps secondary to 
inadequate stimulation by chorionic gonadotropin in 
utero (53).  HCG is low compared with early pregnancy 
and may be of functional significance. Despite lower 
than normal androgen levels between 1 and 4 months 
of age, there is no apparent anomaly in androgen 
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receptors from gonadal or skin biopsies collected at 
orchidopexy (54). 
 
The postnatal secretion of both AMH and inhibin-B in 
cryptorchid infants is also deranged. Production of 
AMH from Sertoli cells normally increases between 4-
12 months, but this surge is blunted in undescended 
testes (55, 56).  Inhibin-B normally increases at 
minipuberty and remains elevated into the second 
year of life , but levels in infants with cryptorchidism 
are lower (57). 
 
GERM CELL MATURATION IN CRYPTORCHIDISM 
 
Germ cells mature postnatally from a primitive 
gonocyte through a series of steps to primary 
spermatocytes by 3-4 years. This process is perturbed 
in cryptorchid testes, with failure of transformation of 
gonocytes into type-A spermatogonia between 4-12 
months (58-60).  These observations suggest that 
germ cell deficiency may be at least partly secondary 
to early postnatal dysfunction, rather than being 
congenital, as proposed by some authors (61, 62). 
 
Lack of germ cell transformation has been proposed 
to be secondary to postnatal androgen deficiency (60, 
63) or low AMH levels (63).   Recent studies, however, 
suggest that transformation is normal in both infants 
and mice with complete androgen insensitivity 
syndrome (CAIS), and may be mediated by activin or 
another TGF-family factor (64).  Abnormal postnatal 
maturation of gonocytes could lead to both infertility 
and malignancy (65)), although some authors propose 
that there may be congenital carcinoma in-situ-cells in 
the cryptorchid testis (61, 66, 67). 
 
There is now a consensus that type-A spermatogonia 
are likely to be the stem cells for future 
spermatogenesis, and that their appearance between 
3 and 12 months of age, as neonatal gonocytes 

transform, is the key step in postnatal germ cell 
development  (68, 69).  Should this be confirmed, it 
implies that early surgical intervention should lead to 
an excellent prognosis, as long as the subsequent 
germ cell deficiency is secondary to postnatal heat 
stress of the maldescended testis, and therefore 
reversible.  Failure of the totipotential gonocytes to 
transform into unipotential spermatogenic stem cells 
may leave some persisting gonocytes in the 
undescended testis, which is speculated to be the 
origin of subsequent tumors. 
 
DIAGNOSIS 
 
The aim of clinical examination is to locate the gonad, 
if palpable, and determine its lowest position without 
causing painful traction on the spermatic cord (which 
probably corresponds to the caudal limit of the tunica 
vaginalis) (70).  In infants, the diagnosis is 
straightforward because the scrotum is thin and 
pendulous.  Hypoplasia of the hemiscrotum indicates 
it does not contain a testis. The inguinal testis is within 
its tunica vaginalis which gives it significant mobility. 
Ultrasonography has become more frequently used 
for diagnosis of the impalpable testis, but generally is 
not contributory for true intra-abdominal testes. This is 
because absence of the testis (secondary to possible 
perinatal torsion) is common, and also because intra-
abdominal testes are often concealed by the bowel 
and other viscera (71). In addition, the mobility of the 
undescended testis within its tunica vaginalis may 
make location by ultrasonography difficult.  An 
ultrasound scan can be justified in bilateral impalpable 
testes, to confirm the presence of a testis.  In addition 
AMH and inhibin-B should be measured to confirm the 
presence of functioning Sertoli cells (57).  A simple 
and reliable approach is to use laparoscopy, which 
readily locates the testis itself (or blind-ending gonadal 
vessels), and allows orchidopexy in experienced 
hands (72). 
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TREATMENT 
 
Newborn and Infant 
 
Hormone therapy has become extremely controversial 
(73, 74) as it was based on the two assumptions that 
cryptorchidism is not only secondary to a deficiency of 
the hypothalamic-pituitary-gonadal axis, but also the 
mechanical processes were simple. Both hCG and 
GnRH therapy have been tried, with success rates 
ranging from 10-50%. Randomized, double-blind, 
placebo-controlled studies have not shown more than 
marginal benefit with either hCG or GnRH (75-77). 
Despite proven endocrine control of descent, the 
mechanical factors appear to be too complex for this 
simple approach to be successful except for acquired 
undescended testes (76).  Because of its poor efficacy 
and possible side effects, a consensus meeting in 
Scandinavia several years ago recommended that 
hormone treatment be abandoned completely (73, 
74). 
 
Surgical treatment is based on the premise that early 
intervention will prevent secondary testicular 
degeneration caused by high temperature (35-37oC) 
as the lower temperature of the scrotum (33oC) is 
essential for normal postnatal germ cell maturation 
(78). Evidence of progressive germ cell loss in the 
cryptorchid testis after six months of age has 
accumulated over the last 50 years and now suggests 
that orchidopexy should be considered between 6 and 
12 months of age (1-4).  The first signs of abnormal 
germ cell development can be seen between 4-12 
months of age (60), and intervention is based on the 
premise that these changes are secondary to high 
temperature and should be reversible. Certainly in 
animal models, early intervention prevents germ cell 
loss (79).  A prospective study of children randomized 
to early (9 months) or late (3 years) surgery is showing 
improved testicular development with early 
intervention, as measured by ultrasonography at 4 

years of age (80, 81).  Surgery at this very early age 
ideally needs a trained pediatric surgeon, as the 
technique is quite different from that for a 5-10 year-
old boy (82, 83) 
 
All baby boys need examination at birth to document 
gonadal position. Those infants without two fully 
descended testes should be re-examined at 12 weeks 
of age and, if a testis is still undescended, the child 
should be referred to a pediatric surgeon for possible 
surgical treatment. Orchidopexy is done as an 
ambulatory procedure, with discharge home a few 
hours after operation. General anesthesia is 
supplemented with local/regional analgesia, which will 
provide pain relief for the first few hours 
postoperatively. 
 
Prognosis 
 
The complication rate after orchidopexy is less than 
5% in experienced hands (82, 83).  Wound infection is 
common in infants secondary to external 
contamination of the wound, although there is a low 
risk of atrophy of the testis which is greatest when 
intra-abdominal testes are pulled down under tension. 
Laparoscopy, with or without ligation of the testicular 
vessels (Fowler-Stephens procedure) (84), shows 
increasing success for high intra-abdominal gonads 
(72, 85, 86).  The prognosis for fertility, the primary aim 
of orchidopexy, remains uncertain (61),(87-89). 
However, extensive review of the recent literature 
suggests improved outcomes with very early surgery 
(89, 90).  Now that early germ cell maturation in the 
first year is known to be deranged, improved fertility is 
to be expected with very early orchidopexy (88-90). 
Unfortunately, it will be a few more years before the 
long-term outcome of this new consensus policy is 
known. 
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The risk of malignancy was previously calculated to be 
5 -10 times greater than normal for a man with a 
history of unilateral cryptorchidism (91-95) when 
surgery was performed in mid-childhood.  The risk in 
a future generation for men who underwent 
orchidopexy in infancy is unknown at present, but is 
anticipated to be much lower than in the past, as 
supported by preliminary evidence (90) .   
 
Some clinical features are associated with statistically 
better outcomes, and include testes near the neck of 
the scrotum, and ascending or retractile testes (see 
below), where malignancy risk is now thought to be 
similar to men without cryptorchidism in childhood (61, 
89). Poor prognostic factors are primary testicular or 
epididymal dysplasia, intra-abdominal or intra-
canalicular position, associated strangulated inguinal 
hernia and (possibly) surgery late in childhood or 
adolescence (96). 
 
ACQUIRED CRYPTORCHIDISM 
 
Retractile Testes 
 

Retraction of the testis out of the scrotum secondary 
to reflex contraction of the cremaster muscle is both 
normal and common and is involved in temperature 
control and protecting the testis from trauma. The 
reflex is absent or weak at birth and becomes more 
active after one year, reaching a peak in 5-10 year-old 
boys (97). 
 
Many testes are erroneously described as "retractile" 
when they can be pulled down into the scrotum during 
the physical examination but retract back out of the 
scrotum on release. This retractability is assumed to 
be secondary to cremasteric activity, but an alternative 
explanation has been proposed recently, which is that 
the malposition may be caused by failure of the 
spermatic cord to elongate with age (98). Since the 
distance from external inguinal ring to the bottom of 
the scrotum increases from 5 cm at birth to 8-10 cm at 
10 years of age, the spermatic cord must double in 
length to keep the testis in the scrotum during the first 
decade. Preliminary evidence suggests that failure of 
complete obliteration of the processus vaginalis may 
prevent normal postnatal elongation of the vas and 
vessels (99) (Fig. 2). 

 

 
Figure 2. Acquired cryptorchidism occurs when the spermatic cord fails to elongate in proportion to 
growth between birth and late childhood. This figure shows what happens between birth and 5-10 years 
of age when the spermatic cord does not elongate with age. 
 



 
 
 
 

 
www.EndoText.org 9 

Ascending Testes 
 
The ascending testis is a special variant of acquired 
maldescent, in which there is delayed postnatal 
descent of the testis in the first three months after birth 
(100), (101).  Follow-up studies suggest that 
subsequent "ascent" of the testis is common later in 
childhood (102-104)). The cause for ascending testes 
is not resolved, with the only well-documented cause 
being neuronal dysfunction as seen in children with 
cerebral palsy and spastic diplegia (105). In normal 
children, the explanation is likely to be persistence of 
the processus vaginalis, either patent or as a fibrous 
remnant (106). 
 
Management of Acquired Cryptorchidism 
 
Both “retractile” and ascending testes are likely to be 
different names for what is, in effect, acquired 
cryptorchidism caused by persistence of the 
processus vaginalis (107-110). The normal spermatic 
cord elongates gradually with growth, and hence 
acquired cryptorchidism develops insidiously, 
presenting mostly between 5 and 10 years of age 
(111).  Orchidopexy is recommended by some authors 
once the testis can no longer reside spontaneously in 
the scrotum, and can be performed in the standard 
manner or by a scrotal approach (112). Once the 
fibrous remnant of the processus vaginalis is divided, 
the testis can reach the scrotum easily.  In The 
Netherlands recently there has been a consensus to 
treat acquired cryptorchidism conservatively (113), 
with follow-up suggesting a poor outcome for fertility 
(114).  However, whether early treatment by 
orchidopexy will improve the prognosis for fertility is 
not yet known. 
 

The prognosis for this special group is probably much 
better than for congenital cryptorchidism, as the testis 
is normally located in the scrotum during infancy (89), 
(115, 116), when germ cell maturation is occurring. 
Unfortunately, previous studies of outcome for fertility 
and malignancy have not discriminated between 
congenital and acquired cryptorchidism, but recent 
studies suggest a mild suppression of fertility and little 
risk of malignancy (61),(89). The frequency of 
acquired cryptorchidism, may account for up to half of 
all children coming to orchidopexy (111),(117). 
 
HYPOSPADIAS 
 
The primitive phallus begins to enlarge at 8 weeks of 
development in the male, in response to fetal 
androgens. The inner genital folds fuse in the midline 
in association with elongation and canalization of the 
endodermal urethral plate on the penile shaft, to 
create the anterior urethra up to the coronal groove by 
about 12 weeks’ gestation, while the urethra within the 
glans forms in mid-gestation by canalization of the 
endoderm forming the distal urethral plate (118, 119). 
The preputial skin forms from low folds on the dorsum 
of the shaft at the corona, eventually covering the 
entire glans (118).  Recent evidence suggests that 
some of the effects of androgen in penile development 
may be mediated by aromatization to estrogen, and 
estrogen receptors (ERα and ERβ) are located in the 
developing prepuce, glans and urethral plate (120). 
 
Failure of urethral canalization and fusion leads to 
hypospadias (Greek for "hole underneath"), with 
secondary deficiency of the ventral prepuce ("dorsal 
hood") and relative deficiency in growth of the peri-
urethral tissues compared with the corpora cavernosa, 
leading to "chordee", or ventral curvature of the penis 
(121), (Fig. 3). 
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Figure 3.  Hypospadias is associated with a) failure of the urethral meatus to be located on the tip of the 
glans, and failed ventral fusion of the prepuce, causing a ‘dorsal hood’; and b) inadequate growth of the 
ventral shaft around the urethra, leading to bend, known as chordee. 
 
Hypospadias occurs in one in every 100-300 boys, 
depending on the criteria used for diagnosis (122). 
About 10% of patients with hypospadias have a sibling 
or father with the anomaly, suggesting a polygenic 
inheritance pattern (123). The severity of the anomaly 
varies widely, from a perineal opening to an opening 
on the proximal glans, or even chordee with a normal 
urethral meatus. 
 
Care is needed in diagnosis, as some infants with a 
disorder of sex development (DSD) and ambiguous 
genitalia may be diagnosed as "simple hypospadias” 
(124). Since hypospadias is an anatomical anomaly of 
anterior urethral development, the rest of the external 
(and also internal) genitalia should be normal. Patients 
with DSD, by contrast, have a more extensive genital 
anomaly, reflecting the failure of all androgen-
dependent development. 
 

A useful rule-of-thumb is to assume that any baby with 
"hypospadias", as well as an undescended testis 
and/or bifid scrotum, should be investigated for DSD, 
with immediate hormonal, chromosomal and 
anatomical studies. Immediate gender assignment as 
male is only safe when the scrotum is fused and both 
testes are descended fully (i.e., androgen-dependent 
genital development is normal). 
 
Surgical treatment is required to reconstruct the penis 
in hypospadias (125-127). Despite numerous different 
operative techniques available, there are a few 
principles of management: a). Create an extension to 
the urethra to bring it to the tip of the glans, allowing 
normal micturition; b) Correct the chordee to create a 
straight shaft for normal sexual function; c) Finally, 
repair the dorsal hood for cosmetic reasons. In severe 
cases the skin is moved ventrally to create the urethra 
and elongate the ventral surface; in mild cases the 
dorsal hood can be repaired to restore the normal 
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appearance of the foreskin. Surgery is best between 
6-18 months, and this is the recommended age, as this 
avoids much psychological stress (128) (129) but the 
operation should be completed at the latest in infants 
or young children prior to school entry.  The operation 
may be done as day surgery, but may need admission 
with urinary diversion, depending on the severity of the 
anomaly and the surgeon’s preference. 

 
The prognosis for micturition and sexual function is 
good, with improving cosmetic appearance with newer 
procedures (130). However, wound infection, 
hematoma, urethral breakdown to create a fistula, and 
stricture, continue to be serious problems, as the 
surgery requires significant skill (131, 132). 
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