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Abstract 
Cryptorchidism or undescended testicle (UDT) is 

one of the most common congenital anomaly in boys. 
Cryptorchidism occurs in approximately 3% of male 
newborn children and increases significantly in premature 
newborns. The complications of a UDT includes: testicular 
torsion, testicular cancer and infertility. The correct and 
cautious treatment significantly reduces the rate of these 
complications. The best treatment of UDT remains 
controversial nowadays, both for the palpable testicle and 
especially for the non-palpable testicle. Laparoscopy has a 
special advantage in the management of the intra-
abdominal testicle: both from a diagnostic and therapeutic 
point of view. In this article, we analyzed current trends in 
the diagnosis and treatment of the intra-abdominal testicle. 
Keywords: undescended testicle, intra-abdominal testicle, 
laparoscopic treatment 
 
Introduction  

Cryptorchidism or an undescended testicle (UDT) is 
one of the most common congenital anomaly identified at 
birth, at boys. Cryptorchidism is defined as a testicle that is 
not located in the scrotum and cannot be manipulated in it. 
UDT occurs in approximately 3% of male newborn 
children. Because the testicle usually descends in the 
seventh month of gestation, the incidence of cryptorchidism 
increases significantly in premature newborns, [1, 2]. 
 
History  

Cryptorchidism was first described by Baron Albrecht 
von Haller and John Hunter. First surgical attempts of 
correction of the undescended testicle were in the early 
1800s, and the first successful orchidopexy was performed 
by Thomas Annandale in 1877. It became a routine 
procedure in the 1950’s and early 1960’s. Diagnostic 
laparoscopy for impalpable testicle was first carried out in 
1976 by Cortesi et al. Scott reported the first series on 
pediatric laparoscopy on impalpable testicle in 1982 and 
Jordan et al. introduced the therapeutic application of 
laparoscopy on boys with impalpable testes in 1992[3,4]. 

 
Embryology 

It is essential to understand how the abnormalities of 
the testicular formation can give different disorders, such 

as, cryptorchidism, testicular tumors or abnormal 
spermatogenesis. 

The sex-determining genome is located on the short 
arm of the Y chromosome- SRY gene (sex-determining 
region Y). Mutations in this gene can lead to a range of sex-
related disorders with varying effects on an individual’s 
phenotype. Starting with the six week of gestation, the SRY 
protein initiates a cascade of events leading to 
differentiation of male reproductive structures. Without 
these events, the embryo follows the default development 
pathway, forming female internal and external genitalia [5]. 

The testicle descends normally from the abdomen to 
an extracorporeal position (scrotum). The testicular descent 
takes place in two stages, between 8 - 35 weeks of 
gestation: the first phase also known as the transabdominal 
phase and the inguino-scrotal phase. The first phase lasts 
from 8th to 15th week of gestation ad represents the 
enlargement of the gubernaculum. There are known two 
important hormones in testicular descent: insulin-like factor 
3(INSL) and testosterone, both secreted by the testicle. 
INSL3 stimulates the enlargement of the genito-inquinal 
ligament, or gubernaculum. If the first phase fails, the 
testicle remains intra-abdominal. Other potential mediator 
of descent include Mullerian inhibitory factor (MIF) by 
causing resorption of Mullerian structures and clearing 
anatomic roadblocks to descent [5, 6]. 

The second phase of testicular descent starts around 
the 25th week of gestation and the gubernaculum reaches 
the scrotum at the 35th week. The gubernaculum acts as a 
guide wire for the scrotal descent of the testicle.  This phase 
is more commonly disrupted as it is more complex, leading 
to localization of the testicle between the deep inguinal ring 
and the scrotum [5, 6]. 

 
Genetics 

Several genetic studies, conducted on animals 
revealed that there might be link from certain genetic 
disorders and cryptorchidism. It was found that damaging 
of INSL3 encoding gene in mice leads to impairment of 
transabdominal descend of mice testes with subsequent 
cryptorchidism [7]. However, until larger studies are 
performed, the most commonly identified genetic defects 
associated with cryptorchidism will remain those that affect 
androgen production or action.  
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Cryptorchidism is clustered in families, which 
suggests a genetic or intra-familial environmental cause. 
Monozygotic and dizygotic twin brothers have similar 
concordance for cryptorchidism, suggesting a minor role 
for genetic factors. Full brothers have a lower risk than twin 
brothers if one of the boys has cryptorchidism, but their risk 
is higher than that of half-brothers. Maternal half-brothers 
have a higher risk than paternal ones [1, 8]. 
The undescended testicle is commonly found in syndromes 
such as Prune Belly Syndrome, Noonan Syndrome, Koolen-
de Vries Syndrome, Rubinstein-Taybi Syndrome, Meier-
Gorlin Syndrome and others 
 
Classification 

Undescended testicle are most commonly classified in 
palpable and non-palpable testicle. The division into 
palpable and non-palpable testicle may offer the clearest 
categorization for management purposes, the treatment 
depending on the location of the testicle at the time of 
examination. Approximately 80% of UDT are palpable. 
The non-palpable testicle includes the intra-canalicular, 
intra-abdominal or absent testicle [8, 9].The intra-
abdominal testicle represents 50-60% of the total non-
palpable testicle. It can be located in different positions, 
being most often found very close to the internal inguinal 
ring. Other possible locations include the kidney, the 
anterior abdominal wall and the retro-vesical space [10-15]. 

Another classification of the intra-abdominal testicle 
concerns the position of the testicle regarding the internal 
inguinal ring as follows: more than 2.5cm or less [16]. 

 
Diagnostic of the intra-abdominal testicle 

Diagnosing the intra-abdominal testicle is based 
mainly on clinical history and examination. Paraclinical 
investigation can also be helpful but not as a routine. [17] 

 
Medical history.  

The anamnesis should include data about the course 
and duration of pregnancy, as well as birth weight, position 
of testicle at birth, other defects and diseases of the child 
and family history [18]. 
 
Physical examination.  

Clinical examination plays an important role in the 
diagnosis of the intra-abdominal testicle and should be 
performed in a warm room, with a warm hand and the 
patient should be examined in both supine and standing (for 
older boys) position. Palpation is a basic technique to 
examine UDT.  Gonads should be carefully examined for 
size, turgor, any palpable para-testicular anomalies, or 
inguinal and scrotal disorders [19, 20]. The clinical 
examination of both testicles plays an important role in the 
diagnosis and must be performed as standard.  It could be 
helpful to also perform a clinical examination in the 
operating the place with the child under general anesthesia 
just before surgery. This gesture may avoid unnecessary 
diagnostic laparoscopy [2]. 
 
 

Imagistics 
Paraclinical examination cannot definitely determine 

the absence or presence of the intra-abdominal testicle. 
Ultrasound lacks the diagnostic performance to detect the 
testicle for sure or to establish the absence of an 
intraabdominal testicle. The use of different methods of 
paraclinical investigations such as ultrasound or MRI for 
the non-palpable testicle, is limited to suspected cases of 
disorder of sex development.  Current guidelines do not 
recommending as a routine the use of ultrasound or other 
imaging methods. In most of the cases they do not change 
management plan and do not add accuracy in diagnosing of 
a presumed intra-abdominal testicle [21, 22, 23]. 

In conclusion, the diagnosis of the palpable or non-
palpable testicle is recommended to be performed with the 
child under general anesthesia, this being the first step in 
surgical treatment of UDT 

 
Management 

The management of UDT aims to improve fertility, 
allowing the testicle to be more accessible for examination 
and detection of malignancy and alleviate psychological 
stress caused by empty scrotum. The main goal of UDT 
treatment consists in pulling the testicle down in the 
scrotum. European Association of Urology (EAU) 
recommend that the treatment should be performed    
between the ages of 6 to18 months. After this age, 
undescended testes rarely descend spontaneously. Early 
orchidopexy can be followed by partial catch-up testicular 
growth, which may not the case in delayed surgery. 

There are two basic treatment methods for UDT: 
hormonal and surgical. [2, 18]. 
 
Hormonal therapy.  

There is no consensus if the hormonal treatment with 
either HCG or GnRH are benefi-cial for children with 
undescended testicle. It can be administered as a 
neoadjuvant therapy prior to the orchidopexy or as a 
supplementary treatment after early surgery for UDT. 
Studies conducted show that only 8% of patients who 
underwent luteinizing hormone treatment had a palpable 
testicle after it was performed. Other hormonal analogues 
have not proven to be effec-tive in the testicular descending 
process, which is why, both American Urology Association 
(AUA) and European Association of Urology (EAU) do not 
recommend hormonal treatment. Currently, the EAU does 
recommend treatment with gonadotrophin-releasing 
hormone ana-logues for boys with bilaterally undescended 
testes for this purpose, but the AUA concluded that while 
this therapy may be found to be beneficial for further 
fertility, currently the long-term effect remains unclear 
[24,25,26] 

             
 Surgical therapy.  

It is recommended that any procedure should begin 
with a re-examination under general anesthesia to reassess 
the presence of a testicle when the patient is relaxed [17]. 
All guides recommend exploratory laparoscopy for the 
intra-abdominal testicle, being nowadays the gold standard 
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in making the diagnosis, having an increased sensitivity and 
specificity. Laparoscopy is both, a diagnostic and a 
therapeutic method in the management of the intra-
abdominal testicle. The advantages of laparoscopy over the 
open surgery, classic approach of the intra-abdominal 
testicle, include not only a better exposure, but also an 
assessment of testicular position and viability. There is a 
never-ending debate about the type of laparoscopically 
assisted orchidopexy that should be used in patients with 
intra-abdominal testicle [26]  

 Some authors recommend a two-stage procedure for 
patients with high intra-abdominal testicle, with division of 
the testicular artery in the first stage and later, laparoscopic 
orchidopexy for the second stage. Other authors point out 
that dividing the spermatic vessels of the first stage do not 
reduce the risk of testicular atrophy and propose vessels 
division and orchidopexy in one surgical time [27, 28]. 

 
Surgical technique. 

One-stage Fowler-Stephens procedure involves 
clipping and transecting the testicular vessels (Fig.1). 
Peritoneum above the testicular vessels is incised and 
dissected from the testicular vessels as high as required. 
Releasing the testicular vessels from the peritoneum and 
retroperitoneum allows extra mobilization of the testicle 
downward. Peritoneum over the deferens vas is not 
dissected. There is sufficient collateral arterial flow through 
the deferential artery to allow the testicle to survive. After 
mobilizing the testicular vessels by stripping off the 
peritoneum, the testicle can now be deposited in the 
scrotum. If there is any tension on the vessels, the 
peritoneum above the testicular vessels can be further 
dissected to a higher level laparoscopically. Single-stage 
laparoscopic orchidopexy for low-level undescended 
testicle has very good results. The testicular survival rate in 
the one-stage Fowler-Stephens procedure is up to 60% [29, 
37]. 

Two-stage Fowler-Stephens procedure. The basic 
principles of this technique is similar with the one stage 
Fowler-Stephens. The difference is that the procedure is 
carried out in two stages. In the first step, the spermatic 
vessels are clipped at 3-4cm proximal to the testicle. The 
testicular vessels are isolated from the testicle by leaving 
the retroperitoneum up to the testicle and vas deferens 
undisturbed. The second step is performed 3-6 months later.  
During this period of time the “untouched” deferential 
vessels are allowed to grow and take over the main blood 
flow of the testicle. In the second stage the testicle is 
brought down and deposited in the sub Dartos pouch. The 
two-stage laparoscopic Fowler-Stephens approach is 
currently the most popular technique for intra-abdominal 
testes, with a success rate of  77–80% .[28,30,37] 

Microvascular anastomosis. The testicle is 
approached through a laterally extended groin incision. The 
inguinal canal and peritoneal cavity are opened and the 
testicle delivered into the wound and freed from its 
peritoneal attachment. The dissection of the testicular 
vessels and vas is undertaken entirely retroperitoneal. The 
testicular vascular pedicle is mobilized by blunt dissection 
under vision as far proximally as possible towards the 
kidney and beyond the confluence of the pampiniform 
plexus to form a single large testicular vein. The vas is 
being mobilized deep in the pelvis, taking a particular care 
in order to preserve the delicate and easily damaging 
collateral vessels along with it. If following such an 
extensive dissection the testicle cannot reach the scrotum 
without tension, then the operative plan alternates to 
microvascular revascularization. The vessels are followed 
up beneath the rectus abdominis to provide a long vascular 
pedicle and a better diameter to match the testicular vessels 
(Fig.2). The inferior epigastric artery and one vein are 
clamped with graded microsurgical clamps and divided. 
The testicular vessels are divided high retroperitoneal and 
the testicle are placed in a previously prepared ipsilateral 
scrotal extra-Dartos pouch without tension. In the event of a 
short vas, it is occasionally necessary to pass the testicle 
beneath the remnant of the umbilical artery to gain further 
length of the vas and to avoid tension on the vessels [32]. 

Even though the success rate is up to 90%, the 
technique is not very popular among pediatric surgeons for 
several reasons, including the long duration of the operation 
and the need for microsurgical skill and special instruments 
[16, 31]. 

Shehata technique. The fundamental concept for this 
technique is that when spermatic vessels are subject to 
continuous, moderate traction, they will elongate to the 
extent that will allow the mobilization of the 
intraabdominal testicle into the scrotum. This is a vessel 
sparing procedure performed in stages. In the first stage, by 
laparoscopic approach, the intraabdominal testicle is pulled 
towards the opposite inguinal ring and attached by a suture 
to the abdominal wall nearby the opposite inguinal ring.  
This continuous traction will produce the elongation of the 
spermatic vessels to a degree that make the scrotal 
transposition of the testicle possible without cutting the 
spermatic vessels. The second stage is performed several 
months later, when the testicle is mobilized in the usual 
manner, without cutting the spermatic vessels and then 
repositioned into the scrotum. Sometimes more than 2 
stages are required to obtain a satisfactorily length of the 
spermatic vessels. [3, 33]. The results of this technique are 
superior to Fowler-Stephen’s with an overall success of 
84% [33]. An alternative vessel elongation method has 
recently been reported [34]. 
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Fig.3.	Mechanism of testicular vessels elongation in the Shehata technique	
Shehata	SM,	et	al.	Staged	laparoscopic	traction	–	orchidopexy	for	intraabdominal	testicle	(Shehata	
technique).	J	Pediatr	Surg,	2016	

Fig.	2. Microvascular orchidopexy: testicle fully mobilized on short vascular 
leash and vas	
A.Bianchi	Management	of	the	impalpable	testicle.	Pediatr	Surg	Int(1990)	5:	48‐53

Fig.	1 Fowler-Stephens orchidopexy: A Mobilization of testicle; B Clipping of the testicular vessels 
Mark	S,	Chang,	Israel	Franco	Laparoscopic	Fowler‐Stephens	orchidopexy:	the	Westchester	Medical	Center	experience, J	Endourol,	2008,	Jun	
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Complications of treatment 
Temporary side-effects of hormonal treatment have 

been observed, including growth of the penis, pubic hair, 
pain in the groin and the injection site and also erection 
pain. Most importantly, it has been demonstrated that 
treatment with HCG is followed by an increase in germ cell 
apoptosis, which in turn is associated with smaller testicle 
volume [35, 36]. 

Surgical complications are usually rare, with testicular 
atrophy being the most serious. This effect appears as a 
result of injury to the sperm vessels during surgery, the 
spermatic cord tension, iatrogenic torsion and intentional 
ligation of the vessels as an integral part of F-S 
orchidopexy. Rare complications include testicular ascent, 
wound infection, dehiscence and hematoma [4, 11]. 
 
Summary 

Approximately 20% of UDTs are non-palpable, and 
they may be undescended or absent. If a testicle is 
examined under anesthesia and is still non-palpable, 
diagnostic laparoscopy should be used to identify its 
location, size and structure. An orchidopexy can be done by 
laparoscopy or through an inguinal incision [1, 2, 16]. 

There is good evidence for early placement of UDT in 
the scrotal position to prevent potential impairment of 
fertility and reduce the risk of testicular malignancy. No 
consensus exists on the various forms of hormonal 
treatment and usually is not recommended [16]. 

Current recommendation for surgical intervention is 
any time after 6 months of age if a testicle remains 
undescended. MacKinnon showed that orchidopexy if done 
before 2 years, the predicted fertility is around 87% 
whereas if delayed up to puberty, chances of fertility fall to 
14%. Further proof that orchidopexy at earlier age improves 
fertility is shown in animal conducted studies. Post-
orchidopexy, the risk of infertility, is 78%–100% in 
bilateral and 33% in unilateral orchidopexy [37, 38]. 

With regards to the surgical technique, there are 
multiple opinions of the results after laparoscopic 
orchidopexy; Horasanli et al reported a success rate for the 
single-stage F-S operation up to 87% and Xinhui et al 
reported it up to 100%. Ait Ali Slimane et al found that the 
single-stage F-S technique had a lower failure rate of 
surgery and a lower testicular atrophy rate than the two-
stage F-S.  Docimo reported that the success rate of single-
stage F-S was 66%, while that the two-stage F-S was 76%. 
Chang et al and Robertson et al reported that the efficacy of 
the two-stage F-S was better than of the single-stage F-S, 
with a success rate up to 90% [38].  Elsherbendy et al found 
that the staged laparoscopic traction orchidopexy (Shehata 
technique) is a suitable technique for intra-abdominal testes 
(within 2 cm of the internal ring), but the results are less 
satisfactory when applied for higher intra-abdominal testes 
[40]. 
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