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INTRODUCTION 

The definition of cryptorchidism is that a testicle is not 

within the scrotum and cannot be manipulated into the 

scrotum.
1
 In contrast, an ectopic testis descends normally 

through the external inguinal ring but is diverted to an 

aberrant position.
2 

The incidence of cryptorchidism is 3% 

in full term neonates, rising to 30% in premature boys.
3
 

During the first months of life, testis may continue their 

normal descent process. Cryptorchidism occurs in 1–2% 

by 3-month of age, and decreases to 0.8–1.2% in boys at 

1-year-old.
3-5 

The condition of non-palpable testis may 

fall into one of the following categories: agenesis, 

vanishing tests, intra-abdominal testes or inguinal testes.
6
 

Reasons for treatment of cryptorchidism are increased 

infertility, testicular malignancy, testicular torsion, 

trauma and psychological stigma of an empty scrotum to 

the patient and their parents.
7
 The incidence of carcinoma 

in situ is determined to be 1.7% among patients with un-

descended testes.
8
 Therefore, early diagnosis and 
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treatment of undescended testis are needed to preserve 

fertility and to prevent testicular malignancy.
9
 The 

surgical management for nonpalpable testes is diagnostic 

laparoscopy.
10

 The evidence shows that radiologic studies 

to localize the testis are of very little value, with 

sensitivity and specificity of approximately 45% and 

78%, respectively.
11-13

 In experienced hands, laparoscopy 

is capable of providing 100% accuracy in the diagnosis of 

the intra-abdominal testis with minimal morbidity. With 

the advancements in laparoscopic techniques and 

instruments, laparoscopic orchidopexy has become 

standard procedure in the management of non-palpable 

un-descended testes. 

Objectives 

The purpose of the study was to asses and observes the 

following parameters. 

The sensitivity and specificity of laparoscopy in 

localizing non-palpable testes, to evaluate the therapeutic 

role of laparoscopy in non-palpable testes, mean 

operative time, conversion rate, postoperative 

complications (wound infection, Intra-abdominal 

abscess), hospital stay.
 

METHODS 

The study was conducted from June 2012 to June 2017. 

A total of 52 patients were included in the study. It was a 

prospective, observational study. A written, informed 

consent was obtained from all participants and ethical 

clearance was granted by our college ethical committee. 

All patients who presented to the outpatient department 

with complaints of absent testes were examined and boys 

with non-palpable testes were included in the study. 

Patients with non-palpable testes were subjected to 

diagnostic and operative laparoscopy. These boys were 

examined as outpatients, at the time of admission and 

after general anesthesia to exclude palpable testes. All 

patients were followed up for a period of 1 year post 

operatively. The data was collected prospectively 

including age, diagnostic laparoscopy finding, duration of 

surgery, complications and hospital stay. All the patients 

enrolled for the study were evaluated by detailed history, 

thorough general physical examination and focused 

systemic examination. Informed consent was taken 

before surgery. All patients received a prophylactic dose 

of injection ceftriaxone 15-20 mg/kg one hour before the 

surgery. 

Operative technique 

All procedures were done under general anesthesia and 

caudal block. Inguinal examination was performed in 

each child under anesthesia to confirm the preoperative 

diagnosis. Children were premedicated with syrup 

promethazine (phenergan) 0.4 mg/kg given 2 hours 

before shifting to operation theatre. 

Diagnostic laparoscopy 

Two commonly used techniques are either an open or 
closed approach. We prefer to use a closed technique of a 
Veress needle through the umbilicus followed by the 
dilation of the tract using a step system to allow for 
placement of a 2-3 mm to 5 mm trocar through the 
umbilicus depending upon the size of patients; generally 
a zero-degree lens was used. Pneumoperitoneum is 
achieved with carbon dioxide at a flow rate of 1 l/min 
(depending on the size of the child) at a maximum 
pressure of 15 mmHg; the pelvis is evaluated using a 0° 
2.8 mm lens. The area of the internal inguinal ring was 
inspected bilaterally and subsequent trocars were placed 
under laparoscopic visualization into the right and left 
lumbar region in line with the umbilical port. Subsequent 
surgery was planned according to the laparascopic 

findings. 

A diagnostic laproscopy was done for rest of the 
abdominal quadrants in all cases. Inguinal ring was first 
examined to evaluate its patency, and then the iliac areas 
and pelvis were inspected. If intra-abdominal blind 
ending cord structures were found, no further exploration 
was performed and a diagnosis of intra-abdominal 

vanishing testes was made. 

If an intra-abdominal testis was found it was classified as 
high and low depending on its position to the internal 
ring. High i.e. in the iliac fossa or pelvic inlet or pelvis 
(>2 cm from the internal ring), low i.e. adjacent to the 
internal ring/emergent testis (<2 cm from the internal 
ring). With gentle traction on the testis, the most distal 
gubernacular attachment was divided with electric hook 
cautery and gubernaculum forming a handle for 
mobilizing the testis. Stretch maneouver was performed 
to see the mobility of the testis. Dissection was started 
lateral to the spermatic vessels and continued in cephalad 
direction over the iliac vessels. Once the testis has been 
adequately mobilized which was confirmed by 
performing stretch maneuver where the testis is stretched 
to the contralateral inguinal ring. The dissection was 
further carried out medially all around the ring to 
complete the herniotomy. Peritoneal coverage between 
the vas deferens and urinary bladder was dissected. A 
triangular area of peritoneum between vas deferens and 
testicular vessels was left intact to preserve blood supply 
of testis. The pathway to the ipsilateral hemiscrotum was 
created. Usually a neotunnel was created between the 
medial umbilical ligament and the inferior epigastric 
artery (Prentiss maneuver) to gain extra length for 

reaching the scrotum. 

A blunt tip of the laparoscopic dissector was passed over 
the public bone into the ipsilateral hemiscrotum thus 
creating a pathway. A dartos pouch was prepared in the 
hemiscrotum. A suction cannula was passed along the 
passage which was created transabdominally by 
laparoscopic dissector and grasping the tip of the suction 
cannula a long curved clamp was passed into the 
abdominal cavity and stretched in all directions to create 
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adequate passage for bringing the testes down. The testis 
was grasped; ensuring that only gubernacular tissue is 
grasped. The testes were brought out into the scrotum and 
the length checked by deflating the abdomen. Releasing 
the pneumoperitoneum gave additional length. Any 
tension found on the pedicle was released by further 
mobilization of the peritoneal flaps. Testes were fixed in 
scrotum using 5-0 chromic catgut suture. Testes with a 

long mesoorchium were found to have more mobility and 
were mobilized easily compared to testes which were 
attached to the retroperitoneum by narrow stalk or 
embedded in the retroperitoneum. At the end of the 
procedure, abdomen was examined for any bleeding, the 
pneumoperitoneum was released, trocars were removed. 
Trocar sites were closed. Children were discharged home 

next day.  

  

  

Figure 1: (A) Preoperative photograph showing right side un-descended testes, (B) intra-operative photograph 

showing intra-abdominal testes, (C) intra-operative photograph showing release of adhesions, (D) intra-operative 

showing orchidopexy on right side. 

 

Postoperative care 

Orals were started as soon as the patients started to 

tolerate them. A second dose of intravenous antibiotics 

(Ceftriaxone 15-20 mg per kg IV) was given 12 hours 

after surgery. Analgesics were given on demand only. 

Monitoring of the patient for Pulse, Temperature, 

Respiratory rate, urine output, and appearance of bowel 

sounds and passage of flatus was done. The patients were 

typically discharged home on 1st or 2
nd

 postoperative 

day. Patients were followed in the OPD at 1 week; 4 

weeks and 6 months and 1 year to check the relapse or 

recurrence and atrophy of testis. 

RESULTS 

This prospective study was conducted from June 2012 to 

June 2017. Patients with non-palpable testes were 

subjected to diagnostic and operative laparoscopy. 52 

patients were included in the study; in which total 66 

procedures were performed (14 patients were undergone 

bilateral orchidopexy. The age of the patients ranged 

from 01 to 25 years and most common age of 

presentation was 1-4 years (Table 1). Majority of patients 

presented with un-decended testis i.e. 27 (40.90%) were 

on the left side, 11 (16.66%) on the right and remaining 

14 (42.42%) were bilateral. Ultra-sound identified testis 

>2 cm from deep inguinal ring in 20 (30.30%), near deep 

ring <2 cm in 20 (30.30%) and at inguinal canal in 6 

(9%) and at superficial inguinal ring in 6 (9%) and testis 

not localized in 14 (21.21%) patients (Table 1). 

Following findings were observed in the diagnostic 

laparoscopy, high intra-abdominal testis in 34 (51.51%), 

low intra-abdominal testis in 24 (36.36%), blind ending 

of vas and vessels in 2 (3%) and vas and vessels entering 

deep ring 6 (9%). The operative procedures performed 

A B 

C D 
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are diagnostic laparoscopy in 2 (3%), laparoscopic 

orchidopexy in 48 (72.72%), laparoscopic orchidectomy 

in 10 (15.15%), conversion to open orchidopexy 4 (6%), 

open orchidectomy in 2 (3%). The mean operative time 

was 53.67±2.37 for unilateral and 102.76±5.38 for 

bilateral cases. There was no major life threatening 

complication of surgery. The postoperative complications 

include surgical emphysema 2 (3%), wound infection 1 

(1.5%) and scrotal haematoma 1 (1.5%). The mean 

hospital stay was 14.23±2.37 hours for unilateral and 

16.27±5.38 hours for bilateral. 

Table 1: Demographic data of patients. 

 Number of patients Percentage (%) 

Age in years   

1-4 22 42 

5-8 20 38.4 

9-12 4 7.6 

13-16 2 3.8 

≥16 4 7.6 

Side Distribution 

Right side 11 16.66 

Left side 27 40.90 

Bilateral 28 42.42 

Ultrasound Localization 

Testis away from deep ring > 2 cm 20 30.30 

Testis near deep ring <2 cm 20 30.30 

Testis localized in inguinal canal 6 9 

Testis at superficial inguinal ring 6 9 

Testis not localized 14 21.21 

Table 2: Diagnostic laparoscopy. 

Findings  Number (%) Morphology Number Percentage (%) 

High intra-abdominal testis  34 (51.51) 

Normal  8 12.12 

Hypoplastic 20 30.30 

Atropic  6 9 

Low intra- abdominal testis  24 (36.36) 

Normal  22 33.33 

Hypoplastic  2 3 

Atropic  0 0 

Blind ending of vas and vessels  2 (3) No testis found  2 3 

Vas and vessels entering deep ring 6 (9) Normal testis  6 9 

Table 3: Operative procedures performed. 

Operative procedure Number  Percentage (%) 

Diagnostic laparoscopy 2 3 

Laparoscopic orchidopexy 48 72.72 

Laparoscopic orchidectomy 10 15.15 

Conversion to open orchidopexy 4 6 

Open orchidectomy 2 3 

Table 4: Intra operative and postoperative data. 

  Mean±SD 

Mean operative time 
Unilateral 19 53.67±2.37 

Bilateral 14 102.76±5.38 

Postoperative stay 
Unilateral 19 14.23±2.37 

Bilateral 14 16.27±5.38 

Continued. 
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  Mean±SD 

Postoperative complications 

Surgical emphysema 2 3 

Wound infection  1 1.5 

Sacrotal haematoma 1 1.5 

Intra-abdominal abscess 0 0 

 

DISCUSSION 

The aim of surgical management of the UDT in young 

boys is to preserve spermatogenesis and allow for 

screening and detection of any malignant transformation 

by performing an early orchidopexy.
14,15

 Approximately 

80% of UDT are palpable, and they are managed by an 

orchiopexy performed through a small inguinal incision. 

Non-palpable testes, on the other hand, represent a 

diagnostic and therapeutic challenge. 

Although numerous strategies exist for the treatment of 

boys with non-palpable testes, controversy remains 

concerning the most effective treatment. Traditionally, an 

open inguinal exploration was undertaken to locate the 

missing testis, followed by a conventional orchidopexy or 

orchidectomy 

The current initial surgical procedure of choice for the 

non-palpable UDT is a diagnostic laparoscopy.
16

 The 

findings on laparoscopy dictate the next step of 

management; either a one- or two-stage laparoscopic 

assisted orchiopexy, a laparoscopic orchiectomy or an 

inguinal exploration if the vas deferens and spermatic 

vessels pass through the internal ring into the inguinal 

canal. None of the imaging techniques USG, CT, MRI 

has proved 100% reliable in predicting presence or 

absence of the testis. Comparative study between USG, 

MRI and laparoscopy recommended laparoscopic 

evaluation as the preferable method in cases of non-

palpable testes, as leaving a probable atrophic or viable 

intra-abdominal testes missed by these investigation may 

expose the child to the risk of future malignancy. In our 

study, USG was accurate in 42% of the patients for 

localizing the testes and thus is unnecessary in boys with 

non-palpable testis because it rarely localizes a true non-

palpable testes and it does not alter the surgical approach 

in the patients. It is however useful for picking up other 

intra-abdominal anomalies. 

Diagnostic laparoscopy and laparoscopic orchidopexy 

has begun to surpass surgical exploration as the primary 

treatment in boys with non-palpable testis, gaining wide 

acceptance in the surgery community as the most 

effective means of relocating an intra-abdominal testes to 

a dependent position. Our study showed that patients with 

intra-abdominal testis and intra-abdominal blind ending 

cord structures benefited from laparoscopy from the fact 

that this technique provided them with a definitive 

diagnosis, direct surgical approach according to the 

location of testes and avoidance of unnecessary 

abdominal exploration in cases of vanishing testis. 

Laparoscopy is widely and safely used by urologists, 

however, it carries some risks, especially in children 

given their size and the limited workspace in the 

peritoneum, as well as additional costs for the health care 

system. Vascular, bowel, and solid organ injuries are 

among the possible complications seen with 

laparoscopy.
17-19

 We took a study with 52 patients 

diagnosed clinically as un-descended, non-palpable testis 

and subjected all of them to the diagnostic laparoscopy 

and proceed. Out of 52 patients 14 patients were operated 

on both sides in the same sitting (bilateral orchidopexy). 

In our study patients were in the age range of 1 to 18 

years and majority was in the age group of 1-4 years.
20,21

 

Our study reports a majority of un-descended non-

palpable testis noticed on the left side (40.90%) and 

16.66% on right side and rest were bilateral (42.42%).
22

 

The incidence of bilateral un-descended testis was 

relatively higher as compared to other studies because our 

centre is main referral unit for laparoscopy and our 

patients presented early as compared to other studies. 

Secondly percentage of bilateral non-palpable testis is 

higher in younger age group. In our study all patients 

have undergone ultrasound preoperatively and shows 

localization of testis in 78.78%, and majority of patients 

have high intra abdominally testis >2 cm from inguinal 

ring (51.51%) followed by low intra-abdominal testis < 2 

cm from inguinal ring (36.36%). Ultrasound was not 

found to be useful in identifying intra-abdominal testes.
23

 

A prospective study used high-resolution ultrasound to 

examine 40 boys with 52 UDTs, comparing the findings 

to those at surgical exploration. Up to 91% of palpable 

and 87% of non-palpable testes were identified, with an 

overall sensitivity of 90%, specificity 33%, positive 

predictive value 96% and negative predictive value 

17%.
24

 

Diagnostic laparoscopy was done in all the patients and 

relation of testis to deep inguinal ring was noted. 

Simultaneously relationship of vas and spermatic vessels 

was determined. The overall success of laparoscopy as a 

diagnostic tool about non-palpable testis was 100%. 

Vanishing testes was found in 3% of cases which had 

advantage of avoiding unnecessary groin exploration and 

96.9% cases the morphology of testes was determined 

and so diagnostic followed by therapeutic benefit of 

laparoscopy was 96.9%.
22,25

 Morphology of testis was 

correlated with localization of testis which revealed that 

features of hypoplasia were high in intra-abdominal 

testis. Our study revealed normal testis in 54.54% of 

cases. Next common finding was hypoplastic testis 

(33.33%). This is unison with the study conducted by 

Boekmann and Humphery.
26,27

 The various modalities of 
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intervention included diagnostic laparoscopy for all 

patients and further management was dictated by 

presence/ morphology of testis. Orchidopexy was done in 

54 (81.81%) non-palpable testis laparoscopic 

orchidopexy was done in 48 (72.72%) and conversion to 

open orchidopexy was 4 (6%).
22,28,29

 The reasons for 

conversion were dense adhesions of testis with 

surrounding structures. Orchidectomy was done 12 

(18.18%), laparoscopic orchidectomy in 10 and open 

orchidectomy in 2 patients. Reasons for orchidectomy 

were that 6 testes were atrophic and 6 testes were 

hypoplastic and could not be mobilized adequately as 

determined by stretch test.
25,30

 The reason for high 

success as compared to other studies was that in our study 

87.87% testis were located at intra-abdominal or intra-

canalicular, only 2 (3%) of patients have vanishing 

testis.
20,31

 The mean operative time was more in earlier 

cases and decreased gradually as we mastered the 

technique. Mean operative time for unilateral un-

descended was 53.67±2.37 minutes and for bilateral un-

descended the duration was longer; mean102.76± 5.38 

minutes.
32,33

 In our study there was no major life threating 

complication. The post-operative complications were to 

the tune of 4 (6%), which includes surgical emphysema 

in 2 (3%), wound infection 1 (1.5%) and secrotal 

haematoma 1 (1.5%). None of patients in our study have 

developed intra-abdoninal abscess or testicular 

atrophy.
25,34

 The complication rate in our study was lower 

as compared to other studies, which can be explained on 

the basis that all the procedures were done by a single 

skilled laparoscopic surgeon. The mean hospital stay in 

our patients was 14.23±2.37 hours for unilateral cases 

and 16.27±5.38 hours for bilateral cases. 

CONCLUSION 

We concluded that imaging modalities like USG, CT and 

MRI has limited role in the diagnosis of non-palpable un-

descended testes. If testes is examined bimanually under 

anesthesia is still non-palpable, diagnostic laparoscopy 

should be used to identify its size, location, and structure 

and therapeutic as well. Laparoscopic orchidopexy 

appears to be a feasible, minimally invasive, less post-

operative pain and trauma, faster convalesce and return to 

normal activity with fewer complications and an effective 

technique for the management of low intra-abdominal 

testes. 
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