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Abstract

Objective: To evaluate the value and outcome of initially used laparoscopy for diagnosis and
treatment of non-palpable undescended testis (UDT) in comparison with open procedure. Patients
and Methods: Forty boys were initially evaluated by diagnostic laparoscopy for ¢ non-palpable
UDT. Patients with viable abdominal testes were treated with either open orchidopexy (OO) or
laparoscopic orchidopexy (LO). The success of procedure was defined as a testis in the scrotum with
absence of atrophy. Results: The mean age of the studied patients was Y.Y+).7 years. Non-palpable
testes (NPT) were absent in 4.+ 47, atrophied in Y).¥%%,canalicular in £+.47, low intra-abdominal in
Y1.Y17%, and high intra-abdominal in YY.1Y7. Orchidectomy of atrophic testes was done in five
()).¥1%): Three by laparoscopy and two by open surgery. Procedures were divided into two groups
based on position of the testis. The first group included LO which was done for Y+ viable NPT
(¢0.£07). Of these Y- testes, the four high intra-abdominal ones were managed by two-stage LO. The
second group included the testes managed by one-stage OO was done for Yo (Y¢.+4%). The overall
success rate of all procedures was 4).£Y7%, being 9¢7 and A%.VZ for LO and OO respectively. On
multivariate logistic analysis, young age was a significant predictor of success after orchidopexy.
Conclusion: The initial use of diagnostic laparoscopy is recommended determining the viability and
intra-abdominal location of NPT. Laparoscopic orchidopexycan be done safely with a high rate of
success.Young age at surgery is a significant predictor of successful result.
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non-palpable testis. The ideal timing of surgery
is between 1 and ‘Y months of age, since

Introduction
Testicular development is determined by the

influence of a gene on the Y chromosome of the
fetus. This influences the germ cells to produce
testosterone and Mdilleri an inhibiting substance
which control descent of the testis).The
undescended testis (UDT) or cryptorchidism
indicates a testis, which has failed to descend to
the scrotum and is located at any point along the
normal path of descent or at an ectopic site. It is
present in about £.°7 of newborns with a higher
incidence in preterm, which decreases to .Y’
by the first year".

In approximately Y -7 of cases the testis is not
palpable. When it is non-palpable, about ¢ 7of
cases are intra-abdominal and -7 are absent or
atrophic”.Surgical intervention, either open or
laparoscopic, has been the only modality proven
to accurately diagnose, localize, and treat the

spontaneous testicular descent has been noted as
late as £ to 1 months of age. The overall goals
of orchidopexy are to preserve testicular
function and fertility, to relocate the testis to the
scrotum for easier neoplasm detection, and to
prevent testicular torsion and trauma®®).

Nowadays, there is nodoubt regarding the role
of laparoscopy as being the best initial approach
to non-palpable testis. Some surgeons,in the
past, did not recommend laparoscopy as an
initial exploratory procedure in cases with non-
palpable UDT except when initial inguinal canal
exploration proves negative.However, others
recommend laparoscopy as the only initial
exploratory procedure that is accurate enough to
enable the diagnosis of non-palpable UDT and
also allow the surgical treatment""".Therefore,
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the aim of the present study was to evaluate the
value and outcome after initial laparoscopy for
diagnosis and treatment of non-palpable UDT in
comparison with open procedure.

Patients and Methods

Study population:

This comparative emulti centerr and omized
study was done in El-Minia University Hospital,
Egypt, Prince Salman Bin Abdul-Aziz Hospital,
Riyadh, KSA and Al Jafel Specialized Hospital,
Riyadh, KSA between January Y:+?% and
January Y)Y, and included ¢+ boys with non-
palpable UDT who underwent diagnosis and
orchidpexy for UDT. The diagnosis of non-
palpable UDT was made by physical exami-
nation and imaging studies which included:
ultrasound in all patients, computed tomography
(CT) and magnetic resonance imaging (MRI)
was used in some cases according to the
availability of the study.CT was done in ‘e
patients (YV.e%) and MRI was done in © patients
(\Y.e%)

At operative room, careful physical examination
was performed under general anesthesia. We
excluded patients with palpable testis and
patients with non-palpable bilateral testes
required a preoperative pediatric endocrine
work-up.  All  patients underwent initial
diagnostic laparoscopy, and those with viable
testes were treated with either open or
laparoscopic  orchidopexy procedures. All
procedures were done during the study period
and by the same surgeons.

Surgical technique:

I-Open technique:

A transverse skinincision was performed in an
ipsilateral inguinal skin crease along Langer’s
lines. Gentle pressure was exerted on the
inguinal region to bring testes just inside the
internal ring. If testis was found, it was
assessed, and if it was normal, orchidopexy was
performed. We followed the mainprinciplesof
open orchidopexy which include: (1) adequate
emobilization of the spermatic cord and testis,
(Y) divisionof the gibernaculum, (¥) high
ligation of the patent processus vaginalis, (£)
dissection of the internal spermatic fascial
layers, and (°) the testis was secured in a
superficial sub-dartos pouch by non-absorbable
sutures in the ipsilateralhemiscrotum.
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If there was a patent process us vaginalis (hernia
sac), it was transected and separated from the
cord to allow testicular mobilization. If the
sperm aticcordwas too short, Prentiss maneu-
verwas performed by taking down the floor of
the inguinal canal, moving the spermatic cord to
the medial aspect of the canal, and reclosing the
floor of the inguinal canal. If the testis located
in the abdomen, more mobilization and Prentiss
maneuver were done with preservation of the
testicular blood supply.

I1-Laparoscopic technique:

A three ports technique was used, with a single
° mm umbilical port and Y additional ¥ or © mm
ports in the mid-clavicular line at the level of
the anterior superior iliac spine. Diagnostic
laparoscopy was performed to identify the
position and morphology of the affected testis,
vas, and vessels (Figure Y, A). In order to
mobilize the testicle, the gubernaculums was
transected (Figure Y, B). Then, the testis was
gasped only by the remaining gubernacular
attachments to avoid tissue trauma.

In case of dysplastic or malformed testes,
orchidectomy and biopsy was performed.If the
vas and vessels end blindly before the inguinal
ring and no testes were identified despite a
thorough search (intrauterine torsion, atrophy,
or aplasia), the operation was terminated. If both
the vas deferens and vessels enter the inguinal
canal, laparoscopy is terminated and open
standard technique was performed. Low abdo-
minal testes (<Y cm from the inguinal ring or
below the iliac vessels) were treated by laparo-
scopicorchidopexy. High intra-abdominal testes
might require a two-stage Fowler-Stephens
procedure. The first stage comprised transection
of the testicular vessels and placing the testicle
near the internal inguinal ring. After a 1-month
interval, orchidopexy was performed. In the
second stage, the testis was mobilized along
with a generous flap of peritoneum, which
assures adequate blood supply. A twelvemilli-
meter expandable portwasintroduced through
the base of the scrotum to create a neo-ring
medial to the epigastric vessels was created
(Prentiss maneuver).Then, testis was grasped by
a forceps introduced through the scrotal
expandable port and pulled down into the
scrotum (Figure Y, D). The port was removed,
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and the testis was secured in the scrotum in the

Internal ring

Postoperative care and follow-up:

Follow-up examination was conducted at one
week, one month, six months and one year after
surgery. Follow up included evaluation of
testicular site and presence of atrophy. A
successful orchidopexy was defined as a testis
residing in a scrotal position with lack of testi-
cular atrophy.

Statistical analysis

Statistical analysis was performed using the
SPSS statistical software (version Y1). The
continuous variables were compared using
Student’s t-test and the categorical variables
were compared using Chi-square test or Fisher
exact test. The continuous variables were prese-
nted as meantstandard deviation (SD) and the
categorical variables were presented as number
and percent. Binary logistic regression test was
used to determine the significant predictive
factors for postoperative outcome. P value<:.:©
was considered statistically significant.

Results
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conventional way.

Internal ring

New createg ring
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Figure (Y): Laparoscopic orchidopexy of a right undescended testis. (A): Testis located near the
internal ring. (B): Division of giiberniculum. (C): Checking adequate mobilization of testis to the
opposite side. (D): Pulling the testis into the scrotum through new created ring.

The age of the studied ¢+ boys ranged from)
year to 4 years old with mean age of
Y.)+) . lyears. Twenty one patients (°Y.°7) aged
less than Y years old. Diagnostic laparoscopy
was performed for ¢¢ non-palpable testes in ¢+
boys (Table ). Four patients ()+7%) presented
with bilateral non-palpable testes (NPT). All
patients with bilateral NPT had negative work-
up for disorders of sexual differentiation. The
left testis was undescended in Y+ boys, the right
one in Y1 boysand both testes were
undescended in ¢ boys. Diagnostic laparoscopy
was carried out for all the ¢ NPT.

Testes were absent in ¢ cases (%.+%7) and
atrophied in © cases (1).v7%). The location of
¢¢ NPT was canalicular in YA (£:.97), low
intra-abdominal in Y1 (¥1.¥1%), and high intra-
abdominal in 1 (Y.1¥%). Orchidectomy of
atrophic testes was doneinfive NPT ()).Y17),
three (1.AVZ) by laparoscopy and two (£.0¢7%)
by open excision. Laparoscopic orchidopexy
was done in Y+ cases (£°.£e7), and open
orchidpexy was done in Yo cases (Y¢.+47%).
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Two-stages  Fowler-Stephens  laparoscopic
orchidopexy was performed for cases with high
intra-abdominal NPT (¢ cases; 4.+3%). The
mean operative time was £Y.V+Y).® minutes for
LO and £33+ Y.Y minutes for OO, with
statistically insignificant difference (P-value =
+.Y ). An associated inguinal hernia was present
in Y patients (V.°%) and it was repaired at the
same setting.

The postoperative hospital stay ranged from Y to
Y days in both groups. After a mean follow-up
period of T months, within Ye viable testes on
initial diagnostic laparoscopy, there were Y
testes (°.VVZ) displaced to neck of the scrotum
and one atrophied testis (Y.A%1Z). Thus the
overall failure rate was A.eV7Z and the overall
success rate was 4).£YZ, Testicular atrophy
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occurred in no cases after LO (+%) and in  case
after OO (1.11). Testicular displacement
occurred in one case after LO (°%) and in
another one after OO (1.17%).Thus, the success
rate was 4¢7 for LO and A1.YZ for OO, with
statistically insignificant difference between
both groups (Table Y).The success rate was Yo’
(Y out of ¢) for two-stages LO, and 4Y.e7 (¥4
out of YY) for one-stage LO.

Multivariate logistic analysis (Table Y) revealed
that young age at surgery was a statistically
significant  predictor of  success  after
orchidopexy regardless of the used surgical
technique. The evidence of bilateral UDT,
abdominal location of UDT, and staged
procedure were not significantly associated with
failure of orchidopexy.

Table (Y): Management of ¢¢ non-palpable testes in £+ boyswith undescended testis underwent

diagnostic laparoscopy

Location of All testes o]e) LO Open orchidectomy Laparoscopic
testes (N=££) | (N=Ye) | (N=Y+) (N=Y) Orchidectomy (N=Y)
Canalicular YA Yo ) Y -
(£.87) | Q0B | (o7 (%)
Low intra- A - Yo - )
abdominal (Y1.¥17) (VoY) (YY.v7)
High intra- 1 - ¢ - Y
abdominal (GARARA) (Y+7) (1.V)
Absent ¢ - - - -
(2.+37)

OO: Open ochidopexy - LO: Laparoscopic ochidopexy - *: Two-stages procedure

Table (¥): Outcome of open and laparoscopic orchiopexy for viable Yenon-palpable testes

underwentorchidopexy

Variables Total 00 LO P-value
(n=Ye) (n=19) (n=Y+)

Success rate vy VY V4 < YA
(3).£Y7) (AT.V7) (307)

Testicular displacement Y \ \ A
(e.VV7) (1.) (°%)

Testicular atrophy ) ) . AR
(Y.A17) (3.37) (+7)

OO: Open ochidopexy. LO: Laparoscopic ochidopexy.
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Table (¥): Analysis of independent factors predicting post operative outcome after orchidopexy of
Yeviable non-palpable testes

Factors Outcome Univariate Multivariate Logistic
Failure Success Analysis Analysis
(n=¥) (n=¥Y) (P-value) Beta P-value
Age (years) R EAN Y.V AA ey YA R
Bilateral UDT (+7) A(Ye7) Y - A
Abdominal UDT V(YY.YY) VA(eRYY) KE - RS
Staged procedure “(+7) £§(VY.07) .0 A R

UDT: Undescended testis. * Significant test

Discussion

Surgery is the cornerstone of treatment of UDT.
Inguinal or high scrotal approaches have been
largely used for palpable or even NPT
Laparoscopy has become a standard alternative-
technique in the diagnosis and treatment of
NPT """ Testes that are undescended at birth
may descend spontaneously during early life,
and the risk of infertility increases with age.
Therefore, the procedure is recommended for
patients younger than Y years old and even as
young as 1 months old"". Thus, in the present
study, most of the studied patients (°¥.°%) had
an age less than Y years old at surgery.

In the present study, on initial diagnostic laparo-
scopy, NPT was mostly located intra-
abdominal, in ©+7 of patients (low in Y37/
and high in YY.1Y7). There is great variability
on published literature on UDT regarding the
incidence of intra-abdominal testes in NPT, with
a wide range from Y+ to 2% Our high
incidence of intra-abdominal UDT supports the
use of initial diagnostic laparoscopy to avoid-
initial scrotal or inguinal explorations which
may associate with missed diagnosis of intra-
abdominal NPT. Moreover, there is evidence in
literature that laparoscopy is not only regarded
as the gold standard for their localization of
NPT, it also confirms its absence! ™.

The testis was absent in 4.+47% of NPT on
diagnostic  laparoscopy, which could be
suggested by the absence of testicular vessels.
This finding is helpful to avoid further
abdominal, inguinal, and scrotal explorations in
those patients.Therefore, the sum of laparo-
scopic diagnosis of intra-abdominal (°+7%) and
absent testes (about ) +7%), increases the benefit

of initial laparoscopy up to 1+’ in diagnosis of
NPT and hence avoiding un-necessary
approaches, as it provided relevant anatomic
information that directed further surgical
intervention. Similar findings were demon-
strated in other studies where diagnostic
laparoscopy was beneficial to up to 1Y/ of
patients in a recent study by Castillo-Ortiz et
al.,®), and up to Y¥7 of patients in a study by
Papparella et al.,*"”, emphasizing the decision to
use laparoscopy as the initial surgical inter-
vention in the NPT. However, the earlier study
by Sharifiaghd as and Beigi’, recommended
laparoscopy for those patients with NPT in
whom an initial inguinal canal exploration
proves negative, as laparoscopy changed the
management protocol of NPT in only Y7 of
cases.

In the present study, the overall success rate was
41,£Y7, and it was ¢ for LO and A1.VZ for
OO.In literature, there is similar evidence of
high early success rate after LO for NPT in
children. In the study by Lindgren et al.,*" at 1
months follow up, the low incidence of
complications and Y7 success rate underscore
the feasibility of this procedure. Thus, those
authors considered LO as a logical extension of
diagnostic laparoscopy for the evaluation and
treatment of NPT.In the study by Chang et
al.,'"” the overall success rate, including only
those with follow-up, was 417 (4 of 4¢) after
LO. Patients who had undergone previous
surgery had a higher risk of developing
testicular atrophy. The additional dissection
around the vas almost inevitably leads to
testicular atrophy. In the study by Mcheik and
Levard""), at follow-up of %, Y and Y¢ months,
the success rate was A47 after LO, as Y1 of Y4
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testes are without atrophy, and in acceptable
scrotal position.In a study by Ang and
Forrest™, at non-pediatric specialist centre, the
success rate was VY1.o/ following diagnostic
laparoscopy and standard OO for testes in the
region of the internal ring, compared to a -/
success rate following one-stage LO for 'low'
intra-abdominal testes. This success rate is
lower than in most reports from pediatric
specialist centers, which suggests the impor-
tance of centralization of such complicated, less
frequently performed surgical procedures to a
specialist center.In the study by Kim et al.,"”
the success rate of the laparoscopic orchidopexy
for a non-palpable intra-abdominal testis was
V1.Y7 after ¥ months of follow-up.

Despite the higher success rate in LO group,
comparison of this rate between LO and OO
groups revealed statistically insignificant differ-
rence. The report by Chandrasekharam et al.,"™”
failed to demonstrate any specific advantage of
initial laparoscopy in the majority of children
with unilateral NPT. The success of orchid-pexy
at £-1 weeks post-operatively was Ae7 in group
of initial laparoscopy and A7 in group of open
inguinal exploration. In the study by Litula et
al,() the overall success rate (acceptable
scrotal position of the testis without testicular
atrophy) in Y1 children with Y4 non-palpable
intra-abdominal testes was AAZ in the LO group
and AYZ in the OO group, with insignificant
difference. In the study by Park et al.,™”
although diagnostic laparoscopy was a very
helpful technique in the diagnosis of NPT
especially when preoperative ultrasonography is
not sufficiently informative, after a mean
follow-up period of ¥+ months the success rate
was Ao V/Z after OO and 1.7 after )-stage
Fowler-Stephens LO, with statistically insigni-
ficant difference. The systemic review by Guo
et al.,"" analyzed Vv studies comprising V1
cases of LO and Y1Y cases of OO and reported
insignificant difference in viable testis rate
success rate, and testicular atrophy between
both techniques.

Our success rate was Y./ for one stage LO
done for viable canalicular and low intra-
abdominal testes and Ve’ for staged (two-
stages) LO done for viable high intra-abdominal
testes. There is a controversy regarding success
rates of one-stage and two-stages LO in
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literature. Our findings were in accordance with
the study by Bittencourt et al.,"" which showed
that LO in one stage, without vascular ligation,
for low intra-abdominal NPT had success rate of
A47., while this rate dropped toVVZ for LO in ¥
stages, with ligation of the spermatic vessels,
performed high located intra-abdominal testes.
In the study by Abolyosr™, the success rate
was )+ + Z for primary (one-stage) LO and 4+.°7
for open and laparoscopic staged Fowler—
Stephens LO. In the series by Moursy et al.,""",
the overall success rate was V7 and AAAZ for
one-stage LO and two-stages LO technique,
respectively. However, other studies reported
higher success rates with Y stages LO. In the
study by Denes et al.,"” the success rate of one
stage Fowler-Stephens surgery with primary
vascular ligature reduced to YY7 and it was AAZ
with the Y stages Fowler-Stephens approach and
only. In a study by Burjonrappa et al.,"", with a
minimum of Y-year follow-up, the success rate
is 4Y.Y7 (V¢/Ve) after Y-stage LO. Because of
these variable results, comparative studies are
still needed between one- and two- stagesL O, to
standardize the best management for high intra-
abdominal testes. Younger age at surgery was a
significant predictor associated with success (no
atrophy and satisfactory position) after
orchidopexyre gardless the used technique. This
finding is supported by the recent study by
Carson et al.," which aimed to determine if age
at  orchidopexy  affected  postoperative
particularly testicular atrophy, and reported that
unfavorable results (testicular atrophy) was
highest for orchidopexy at ages )Y-Y{ months
versus those less than Y months, and those
greater than Y¢ months. Moreover, the current
highest  quality  evidence  recommends
orchidopexy between 1 and ‘Y months of age,
because surgery during this timeframe may
reduce postoperative failure as it may optimize
fertility potential and protect against testicular
malignancy in  children with UDT"".
Morphometric and volumetric data in the study
by Kollin et al.,") showed that orchidopexy at 9
months is more beneficial for testicular
development than an operation at Y years of age.
The most interesting finding in this concern was
reported by Bagga et al.,"”), who concluded that
age or height of the patient at surgery is an
independent factor predicting the success of
vessel-intact laparoscopic orchidopexy for intra-
abdominal testis. The internal ring-to-mid-
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scrotum distance increases with age/height,
resulting in increased testis-to-mid-scrotum
distance and higher failure rate in older
children.

In conclusion, there is a helpful role of
diagnostic laparoscopy in determination of the
viability and location of NPT. Laparoscopy
guides the immediate decision taken by the
surgeon in such cases and decreasing the use of
unnecessary interventions. Moreover, laparo-
scopy proved to be a safe and effectiveapp-
roach with a high success rate after laparoscopic
orchidopexy. When the operation is carried-out
at an earlier age, successful results can be
expected.

References

Y- MacKinnon AE. The undescended testis.
Indian J Pediatr. Y+ +o;YY(0):£Y4-YY,

Y- Khatwa UA, Menon PS. Management of
undescended testis. Indian J Pediatr.
Yoo ~;'W('t);££°l-0£_

Y- Esposito C, Caldamone AA, Settimi A, EI-
Ghoneimi A. Management of boys with

nonpalpable undescended testis.Nature
Clinical Practice Urology.Y: +A; o(2): Yo¥-
1.,

¢- Sweeney DD, Ost MC, Docimo SG.
Laparoscopic management of undescended
testicles. In: Graham SD, Keane TE, Glenn
JF (eds). Glenn's Urologic Surgery. Y
edition, Lippincott Williams & Wilkins,
ARRIH pp: Vev-o),

°- Sharifiaghdas F, Beigi FM. Impalpable
testis: laparoscopy or inguinal canal explo-
ration? Scand J UrolNephrol. Y:+A;
£Y(Y):) o8-y,

1- Argos Rodriguez MD, Unda Freire A, Ruiz
Orpez A, Garcia Lorenzo C.
Diagnosticandtherapeuticlaparoscopy  for
non-palpabletestis. Surg Endosc. Y:«Y;\V
(V) Yol-A,

V- Satar N, Bayazit Y, Doran S. Laparoscopy
in the management of impalpable testicle.
Acta Chir Belg. Y+ +2;)«o(7):777-7,

A- Ismail K, Ashour M, EIl-Afifi M, Hashish
A, El-Dosouky N, Nagm M, Hashish M.
Laparoscopy in the management of impal-
pable testis: series of ¢ cases. World J
Surg. Y« ¥V (V) Ve €24,

4- Castillo-Ortiz J, Mufiz-Colon L, Escudero
K, Perez-Brayfield M. Laparoscopy in the

Mahran et al.,

surgical management of the non-palpable
testis. Front Pediatr. Y+ Y ¢; Y:YA,

V.- Callewaert PRY, Rahnama'i MS, Biall-
osterski BT, van Kerrebroeck PE. Scrotal
approach to both palpable and impalpable
undescended testes: should it become our
first choice? Urology. Y+ Y +;V1()):V¥-1.

VY- Gatti JM, Ostlie DJ.The use of laparo-
scopy in the management of non-palpable
undescended testes. Curr Opin Pediatr.
YoV a(Y)ved-er,

VY- Korner 1Y, Rubben H. Undescended testis:
aspects of treatment. Urologe A. Y+):;
£9(9):1)94-Y. 0,

VY- Pettersson A, Richiardi L, Nordenskjold A,
Kaijser M, AkreAge O. Age at surgery for
undescended testis and risk of testicular
cancer. N Engl J Med. Y+ +V; YoT:YAYo-£),

\¢- Garcia Palacios M, Somoza |, Vela D.
Non-palpable testes: laparoscopicor ingu-
inal approach? Cir Pediatr. Y+ +%;YY:19-V),

Ye-Das S. Laparoscopic evaluation of non-
palpable testes. Urology.Y44); Yv:¢7.—
Y.

V- Zaccara A, Spagnoli A, Capitanucci ML,
Villa M, Lucchetti MC, Ferro F. Impal-
pable testis and laparoscopy: when the
gonad is not visualized. JSLS. Y« +£; A(Y):
va-¢y,

\V- Papparella A, Romano M, Noviello C,
Cobellis G, Nino F, Del Monaco C,
Parmeggiani P J. The value of laparoscopy
in the management of non-palpable
testis.Pediatr Urol. Y« +; 1(1):00.-¢,

YA- Lindgren BW, Darby EC, Faiella L, Brock
WA, Reda EF, Levitt SB, Franco I. Laparo-
scopicorchiopexy: procedure of choice for
the nonpalpable testis? J Urol. Y39A;
Yeq(1): YIYY.o,

V4- Chang B, Palmer LS, Franco I. Laparo-
scopicorchidopexy: a review of a large
clinical series. BJU Int. ¥« + Y;AV(1):£4.-Y,

Y+- Mcheik JN, Levard G. Laparoscopic treat-
ment of the nonpalpable testis.Prog Urol.
YoaX Y(Y):Yasy,

Y)- Ang CW, Forrest J. Diagnostic laparoscopy
and management of the impalpable testis--a
review of )+ years' practice at a non-paed-
iatric specialist centre. J Pediatr Urol.
Yoo AE(Y)Y Y,

YY- Kim J, Min GE, Kim KS. Laparoscopic
orchiopexy for a nonpalpable testis. Korean
JUrol. Y« Ye; o) (Y): YT o,

44 Management of Non Palpable Undescended Testis: What After Initial Laparoscopy?


http://www.ncbi.nlm.nih.gov/pubmed/12820056
http://www.ncbi.nlm.nih.gov/pubmed/14974661
http://www.ncbi.nlm.nih.gov/pubmed/9598558
http://www.ncbi.nlm.nih.gov/pubmed/9598558
http://www.ncbi.nlm.nih.gov/pubmed/9598558
http://www.ncbi.nlm.nih.gov/pubmed/11298040
http://www.ncbi.nlm.nih.gov/pubmed/11298040
http://www.ncbi.nlm.nih.gov/pubmed/11298040

MJIMR, Vol. Y¢, No. Y, Y+ V¢ pages (4Y-V++).

YY-

AR

Yo

A\l

YV-

YA-

va.

Chandrasekharam VV. Laparoscopy Vs
inguinal exploration for nonpalpableunde-
scended  testis. Indian J  Pediatr.
Y. ~°;VY(\Y):\ ~Y\-T‘_

Lintula H, Kokki H, Eskelinen M, Vanamo
K. Laparoscopic versus open orchidopexy
in children with intra-abdominal testes. J
LaparoendoscAdvSurg Tech A.
Yo  AYA(Y):€24-01,

Park JH, Park YH, Park K, Choi H.
Diagnostic Laparoscopy for the Manage-
ment of ImpalpableTestes.Korean J Urol.
Y1) oY(0): Yoo YoA,

Guo J, Liang Z, Zhang H,Yang C, Pu J,
Mei H, Zheng L, Zeng F, Tong Q.
Laparoscopic versus open orchiopexy for
non-palpable  undescended testes in
children: a systemic review and meta-
analysis. PediatrSurg Int. Y+ Y); YV:4¢vy.o¥,
Bittencourt DG, Miranda ML, Moreira AP,
Miyabara S, Bustorff-Silva JM. The role of
videolaparoscopy in the diagnostic and
therapeutic approach of nonpalpabletestis.
IntBraz J Urol. Y« +¥; Y4(£):Yeo-0),
Abolyosr A. Laparoscopic versus open
orchiopexy in the management of abdo-
minal testis: a descriptive study. Int J Urol.
ARRRERARIAEA AR

Moursy EE, Gamal W, Hussein MM.
Laparoscopic orchiopexy for non-palpable
testes: outcome of two techniques. J
Pediatric Urology. Y+ V); Vi YVAe-YAY,

Mahran et al.,

Y+- Denes FT, Saito FJ, Silva FA, Giron AM,

Machado M, Srougi M. Laparoscopic
diagnosis and treatment of nonpalpable
testis. IntBraz J Urol. Y+ «A; YE(Y):YY4-VE,

¥\- Burjonrappa SC, Al Hazmi H, Barrieras D,

Houle AM, Franc-Guimond J. Laparo-
scopicorchidopexy: the easy way to go. J
Pediatr Surg. ARRRE 22(\ \);Y YTA-VY,

YY- Carson JS, Cusick R, Mercer A, Ashley A,

Abdessalam S, Raynor S, Lyden E, Azarow
K. Undescended testes: does age at
orchiopexy affect survival of the testis? J
Pediatr Surg. Y+ ¢;£3(0):VV.-Y,

Y¥- Chan E, Wayne C, Nasr A. Ideal timing of

orchiopexy: a systematic review. Pediatr
Surg Int. Y+ Y€ Y (V):AV-AY,

Yé- Kollin C, Stukenborg JB, Nurmio M,

Sundqvist E, Gustafsson T, Sdder O,
Toppari J, Nordenskjold A, Ritzén EM.
Boys with undescended testes: endocrine,
volumetric and morphometric studies on
testicular  function before and after
orchidopexy at nine months or three years

of age. J Clin Endocrinol Metab. Y+)Y;qV
(H‘);ioAA-‘Io.

Ye-Bagga D, Teckchandani N, Kumar V,

Grover SB, Yadav DK, Acharya SK.
Predictive factors for successful vessel-
intact laparoscopic orchiopexy for intra-

abdominal testes. J Pediatr  Urol.
YOIYa(g):gorny,

Management of Non Palpable Undescended Testis: What After Initial Laparoscopy?
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