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Laparoscopic orchiopexy for non-palpable testes:
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KEYWORDS Abstract{AQ1} Objective: To assess the outcome of laparoscopic orchiopexy and the two-
Laparoscopic stage Fowler Stephens technique for managing patients with impalpable testis in terms of safety,
orchiopexy; feasibility and efficacy.

Fowler-Stephens Patients and methods: Thisstudy included 78 patients who presented with 88 non-palpable testes to
technique the outpatient clinic of Sohag university hospital in 2005—2009, and underwent laparoscopy by the

same surgeon. Intra-abdominal testes were managed by laparoscopic orchiopexy if low, two-stage
Fowler—Stephens technique if high, and orchiectomy if atrophic. Children were evaluated postoper-
atively to check the location and size of the testicle and to exclude any other complication.
Results: Median age at presentation was 16 months (range 11—42 months). Four testes were absent
while inguinal exploration was necessary for six testes with the vas entering the internal ring. Of the
78 intra-abdominal testes, 45 were identified as high (Fowler—Stephens in 43; orchiectomy in two
atrophic testes) and 33 as low (orchiopexy). Follow up was 3—55 months (mean 34 months). Twelve
patients (12 testes) were lost to follow up (7 Fowler—Stephens; 5 orchiopexy). On follow up, the
testes were normal sized and well positioned in the scrotum in 28/28 and 32/36 testes in the orchio-
pexy and Fowler—Stephens groups with an overall success rate of 100% and 88.8%, respectively. Two
testes showed testicular displacement and two showed testicular atrophy in patients of the Fowler—-
Stephens group.

Conclusion: Laparoscopy provides a safe and accurate modality for diagnosing and managing
patients with non-palpable testes, with excellent outcomes.

© 2010 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All rights reserved.

Introduction incidence of 1—2% by the age of 6 months [1].Cryptorchi-
dism should be managed before the age of 12 months to

Un-descended testis is a relatively common congenital ~ @void the ongoing testicular degenerative changes and
anomaly, being recorded in around 3% of full-term subsequent subfertility [2]. Most un-descended testes are

newborns and up to 30% of pre-term infants, with an palpable, but around 20% of cases [3] are reported as non-
palpable, and these represent a major challenge as regards

determining the most effective strategy for diagnosis and
treatment.
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Clinical evaluation, sonography, CT and MRI can all be
used (with variable accuracy) for locating an impalpable
testis; however, no imaging modality has been shown to be
100% sensitive for identification of intra-abdominal testes.
The overall accuracy of radiological investigations is esti-
mated to be 44% [4—6].This is why laparoscopy is widely
used nowadays in evaluating these cases.

Laparoscopic technique was first used to identify the
location of a non-palpable testis in 1976 by Cortesi et al. [7]
and remained a diagnostic modality for many urologists
until the report of spermatic vessel clipping for a first-stage
Fowler—Stephens operation by Bloom in 1991[8].Three
years later, laparoscopic orchiopexy was first performed by
Jordan and Winslow [9].

The aim of this work was to assess the outcome of
laparoscopic orchiopexy in managing patients with impal-
pable testis in terms of safety, feasibility and efficacy.

Patients and methods

Seventy-eight patients presented with non-palpable testes
to the outpatient clinic of Sohag University Hospital
between January 2005 and June 2009. All patients under-
went laparoscopy by the same surgeon in the same center.

Surgical strategy

Diagnostic laparoscopy was initially performed using
a10 mm 0-degree laparoscope through a 10 mm port placed
just inferior to the umbilicus with the child in the Trende-
lenburg position. For intestinal retraction or therapeutic
purposes, one or two 5 mm additional ports were placed
lateral to the rectus abdominis muscle, near to McBurney’s
point. Initially, the vas deferens was identified crossing the
obliterated umbilical artery and traced laterally so that the
internal ring could be identified. Further management
varied according to the laparoscopic findings:

o if the vas deferens and spermatic vessels entered the
ring, inguinal exploration was performed with standard
orchiopexy if a normal testicle was missed on exami-
nation or an orchiectomy if a testicular nubbin was
found;

o if the spermatic vessels and vas deferens were blind
ending, the procedure was terminated;

¢ if an intra-abdominal testis was found, it was identified
as low or high according to whether or not the testis
could be pulled over to reach the contralateral internal
inguinal ring [10].

The low intra-abdominal testis was managed by laparo-
scopic orchiopexy, with mobilization of the testicle to the
scrotum via a scrotal port passed trans-peritoneally through
afAQ2} neohiatus medial to the medial umbilical ligament,
to be placed in a subdartos pouch. The high intra-abdom-
inal testis was managed by a two-stage Fowler—Stephens
technique [11—12] with laparoscopic low clipping of the
testicular vessels during the first stage, followed 6 months
later by laparoscopic division of the testicular vessels and
mobilization of the testicle on its vasal pedicle flap. In the
case of a unilateral high intra-abdominal atrophic testis,

Table 1 Laparoscopic findings in patients with non-
palpable testes
Patients (n) Procedure
Vas and vessels 6 Inguinal
enter the ring exploration
Blind-ending vas 4 Terminate the
and vessels procedure
Intra-abdominal Low 33 Laparoscopic
testis orchiopexy
High 43 Laparoscopic
two-stage
Atrophic 2 Laparoscopic

orchiectomy

laparoscopic orchiectomy was performed. In boys with
bilateral intra-abdominal testes, preoperative karyotype
estimation and a human chorionic gonadotropin stimulation
test were routinely performed, and each side was managed
laparoscopically at a separate session with a 3-month
interval between.

Postoperative care and follow up

Children were evaluated 3 months postoperatively and then
every 6 months for 3 years to check the location (scrotal or
displaced) and size (atrophic or unchanged) of the testicle,
and to exclude any other postoperative complication with
both clinical and radiological evaluation.

Results

This prospective study included 78 patients (68 unilateral
and 10 bilateral) with 88 impalpable testes. At presenta-
tion, the median age of the boys was 16 months (range
11—42 months) with 52 between the age of 11 and 20
months. Diagnostic laparoscopy showed that four testes
were absent as evidenced by blind-ending vas and vessels.
Inguinal exploration was necessary in six testes with the vas
entering the internal ring, to perform standard orchiopexy
in three patients and removal of a nubbin in three patients.
Of the rest of the cases (78 testes), intra-abdominal testes
could be identified as being high in 45 and low in 33 cases.
The low intra-abdominal testes were managed by laparo-
scopic orchiopexy, while high intra-abdominal testes were
managed by the laparoscopic two-stage Fowler—Stephens
technique in 43 cases and by laparoscopic orchiectomy in
two unilateral atrophic cases (Table 1).

Follow up ranged from 3 to 55 months (mean 34 months).
Twelve patients (12 testes) were lost to follow up (7 out of
Fowler—Stephens group and 5 out of orchiopexy group) and
were excluded from the study. On follow up, the testes
were normal sized and well positioned in the scrotum in 28/
28 and 32/36 testes in the orchiopexy and Fowler—Stephens
groups, with an overall success of 100% and 88.8%,
respectively. Among patients of the Fowler—Stephens
group, testicular displacement with proximal migration at
the superficial inguinal ring occurred in two testes that
were successfully managed by testicular mobilization down
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Table 2 Outcome of laparoscopic orchiopexy

Procedure Testicular Testicular Overall

(no. of patients) displacement atrophy success

Two-stage 2 (5.6%) 2 (5.6%) 32/36
technique (88.8%)
[36]

Orchiopexy 28/28
[28] (100%)

to the scrotum, while testicular atrophy was found in two
testes (Table 2). Three patients reported port hernias that
necessitated repair.

Discussion

The main goal of surgical treatment of cryptorchidism is to
mobilize the testis down to the scrotum without inducing
iatrogenic testicular atrophy. Success is influenced by
multiple factors, such as the age of the patient and preop-
erative testicular size and position, with better outcomes
reported if orchiopexy is performed before the age of 1 year
[13] and in boys with canalicular testes [14—15].

In our series, the median age was 16 months with most of
the children aged between 11 and 20 months. This is in
accordance with the recommendation of the Action
Committee of the American Academy of Pediatrics to
perform orchiopexy before the age of 1 year so as to
preserve spermatogenesis [16]. In their large series of 916
children following 12 years’ experience, Canavese et al.
concluded that cryptochidism is best managed in the first
year of life. Testicular histology was normal in the boys
treated at this age but not in those treated later [13].

Orchiopexy can be performed as an open or laparoscopic
approach in a single or two-stage procedure. In patients
with intra-abdominal testes, laparoscopy is considered the
standard of care for both diagnosis and treatment. As
a diagnostic modality, laparoscopy provides the most
accurate tool for identification and localization of impal-
pable testes, and may prevent unnecessary exploration in
children with anorchia as evidenced by blind-ending vas
deferens and spermatic vessels [17—19].

In their comparative study between MRI and laparos-
copy, Siemer et al. recommended laparoscopic evaluation
as preferable in cases of non-palpable testes [20]. As

Table 3

Procedure

Two-stage Fowler—Stephens orchiopexy

Patients Success
(n) rate

51/58 (87.9%)
27/29 (93%)

Series

Laparoscopic Baker et al. [22] 58
Radmayr et al. [23] 29

El-Gohary [24] 31 24/31 (77.4%)

This series 36 33/36 (88.8%)
Open Docimo [25] 56 43/56 (76.8%)

Law et al. [26] 20 19/20 (95%)

Dhanani et al. [19] 55 48/49 (98%)

a therapeutic option, laparoscopy provides a magnified
view and allows extensive retroperitoneal dissection and
high mobilization of the spermatic vessels in a meticulous
and atraumatic manner. In our study, laparoscopic orchi-
opexy was performed in patients with low intra-abdominal
testes (33 testes) while the two-stage Fowler—Stephens
procedure was preferred in high intra-abdominal cases (43
testes). The Fowler—Stephens orchiopexy was originally
described as a one-stage procedure for boys with abdominal
testis and a long-looping vas deferens in whom the testic-
ular artery and vein are too short to allow the testis to
reach the scrotum [11]. Then, the technique was modified
by Ransley et al. by dividing the procedure into two stages
aimed at avoiding testicular atrophy [12].

Up to now, the best operative intervention for high
intra-abdominal testes has not been standardized. In their
series of laparoscopic management of non-palpable testes,
Denes et al. reported an overall 88% success rate with the
two-stage Fowler—Stephens approach and only 33% success
using one-stage Fowler—Stephens surgery with primary
vascular ligature [21]. Baker et al. reported a series of one-
stage laparoscopic Fowler—Stephens orchiopexies, with
a success rate of 74% [22]. On the other hand, El-Anany
et al. recommended to perform a laparoscopically staged
Fowler—Stephens orchiopexy when the testis is located 1
inch or more cephalic to the internal ring [17].

We are in agreement with the authors who prefer two-
stage laparoscopic orchiopexy with proximal clipping of the
testicular artery and vein, leaving the testis in situ, fol-
lowed by mobilization of the testis and orchiopexy 6 months
later. This interval allows the development of collateral
blood flow through the deferential artery [23].

Similar to other series of laparoscopic and open orchi-
opexy, the overall success rate in our series was 100% and
88.8% for laparoscopic orchiopexy and laparoscopic two-
stage Fowler—Stephens technique, respectively (Tables 3
and 4). Despite our encouraging results, a comparative
study is still needed between one- and two- stage laparo-
scopic orchiopexy, to standardize the best management for
high intra-abdominal testes.

Table 4 Single-stage orchiopexy (without division of the
testicular vessels)
Procedure Series Patients Success
(n) rate
Laparoscopic Esposito et al. [27] 20 20/20
orchiopexy (100%)
Baker et al. [22] 178 173/178
(97.2%)
Radmayr et al. [23] 28 28/28
(100%)
This series 28 28/28
(100%)
Open orchiopexy Docimo [25] 80 65/80
(81.3%)
Gheiler et al. [28] 18 18/18
(100%)
Dhanani et al. [19] 28 28/28
(100%)
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Conclusion

Laparoscopy is the standard of care for diagnosis and
management of patients with impalpable testes, providing
an accurate and safe diagnostic and therapeutic modality
for testicular localization and mobilization.

Conflict of Interest

None

Funding
None
References

[1] Berkowitz G, Lapinski R, Dolgin S, Gazella J, Bodian C,
Holzman I. Prevalence and natural history of cryptorchidism.
Pediatrics 1993;92:44.

[2] Gill B, Kogan S. Cryptorchidism. current concepts. Pediatr Clin
North Am. 1997;44:1211. Abstract.

[3] Scorer IG, Farrington GH. Congenital Deformities of the Testis
and Epididymis. New York: Appleton-Century-Crofts; 1971.
p136.

[4] Hrebrinko RL, Bellinger MF. The limited role of imaging tech-
niques in managing children with undescended testes. J Urol
1993;150:458.

[5] Lee JKT, McClennan BL, Stanley RJ, Sagel SS. Utility of
computed tomography with high resolution real time ultra-
sound in the localisation of the impalpable testis. Radiology.
1980;135:121.

[6] Diamond AB, Meng CH, Kodroff M, Goldman SM. Testicular
venography in the nonpalpable testis. AJR Am J Roentgenol
1977;129:71-5.

[7] Cortesi N, Ferrari P, Zambarda E, Manenti A, Baldini A,
Morano FP. Diagnosis of bilateral abdominal cryptorchidism by
laparoscopy. Endoscopy 1976;8:33.

[8] Bloom DA. Two-step orchiopexy with pelviscopic clip ligation
of the spermatic vessels. J Urol 1991;145:1030.

[9] Jordan GH, Winslow BH. Laparoscopic single stage and staged
orchiopexy. J Urol 1994;152:1249.

[10] Lindgren BW, Darby EC, Faiella L, Brock WA, Reda EF,
Levitt SB, Franco |. Laparoscopic orchiopexy: procedure of
choice for the nonpalpable testis? J Urol 1998;159:2132.

[11] Fowler R, Stephens FD. The role of testicular vascular
anatomy in the salvage of high undescended testis. Aust NZ J
Surg 1959;29:92.

[12] Ransley PG, Vordermark JS, Caldamone AA, Bellinger MF.
Preliminary ligation of the gonadal vessels prior to orchiopexy

for the intraabdominal testicle: a staged Fowler-Stephens
procedure. World J. Urol 1984;2:266.

[13] Canavese F, Lalla R, Linari A, Cortese MG, Gennari F. Hadzi-
selimovic, F.: Surgical treatment of cryptorchidism. Eur. J.
Pediatr 1993;152(Suppl 2):543.

[14] Baillie CT, Fearns G, Kitteringham L, Turnock R. Management
of the impalpable testis: the role of laparoscopy. Arch Dis
Child 1998;79:419.

[15] Docimo SG. The results of surgical therapy for cryptorchidism:
a literature review and analysis,. J Urol 1995;154:1148.

[16] Action Committee Report of the Urology Section, American
Academy of Pediatrics. Timing of elective surgery of the
genitalia of male children, with particular reference to the
risks, benefits and psychological effects of surgery and anes-
thesia. Pediatrics 1997;7:590.

[17] El-Anany F, Gad El-Moula M, Abdel Moneim A, Abdallah A,
Takahashi M, Kanayama H, El-Haggagy A. Laparoscopy for
impalpable testis: classification-based management. Surg
Endosc 2007;21:449.

[18] Lindgren B, Franco I, Blick S, Levitt S, Brock W, Palmer L.
Laparoscopic Fowler—Stephens orchiopexy for the high
abdominal testis. J Urol 1999;162:990.

[19] Dhanani NN, Cornelius D, Guines A, Ritchey ML. Successful
outpatient management of the nonpalpable intraabdominal
testis with staged Fowler—Stephens orchiopexy. J Urol 2004;
172:2399.

[20] Siemer S, Hildebrandt U, Humke U, Karadiakos N, Uder M,
Ziegler M. Diagnosis of nonpalpable testes in childhood:
comparison of magnetic resonance imaging and laparoscopy in
aprospective study. Eur J Pediatr Surg 2000;10:114.

[21] Denes FT, Saito FJ, Silva FA, Giron AM, Machado M, Srougi M.
Laparoscopic diagnosis and treatment of nonpalpable testis.
Int Braz J Urol 2008;34:329—34. discussion 335.

[22] Baker LA, Docimo SG, Surer I, et al. A multi-institutional
analysis of laparoscopic orchidopexy. BJU Int 2001;87:484.

[23] Radmayr C, Oswald J, Schwentner C, et al. Long-term
outcome of laparoscopically managed nonpalpable testes. J
Urol 2003;170:2409—11.

[24] El-Gohary A. Two stage laparoscopic Fowler—Stephens
procedure for high abdominal testis. Saudi Med J 2003;24(5
Suppl):S30.

[25] Docimo SG. The results of surgical therapy for cryptorchidism:
a literature review and analysis. J Urol 1995;154:1148.

[26] Law GS, Perez LM, Joseph DB. Two-stage Fowler—Stephens
orchiopexy with laparoscopic clipping of the spermatic
vessels. J Urol 1997;158:1205.

[27] Esposito C, Vallone G, Settimi A, et al. Laparoscopic orchi-
opexy without division of the spermatic vessels: can it be
considered the procedure of choice in cases of intraabdominal
testis? Surg Endosc 2000;14:658.

[28] Gheiler EL, Barthold JS, Gonzalez R. Benefits of laparoscopy
and the Jones technique for the nonpalpable testis. J Urol
1997;158:1948.

Please cite this article in press as: Essam E Moursy, et al., Laparoscopic orchiopexy for non-palpable testes: outcome of two techniques, J

Pediatr Urol (2010), doi:10.1016/j.jpurol.2010.04.010




	Laparoscopic orchiopexy for non-palpable testes: outcome of two techniques
	Introduction
	Patients and methods
	Surgical strategy
	Postoperative care and follow up

	Results
	Discussion
	Conclusion
	Conflict of Interest
	Funding
	References


