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Abstract

Objectives: Management of non-palpable testes is still one of the controversial topics of pediatric surgery. Laparoscopic exploration has been
characterized as a gold standard in the diagnosis and management of undescended testes in recent years. In this study, we aimed to share our
experience of diagnostic laparoscopy in non-palpable testes.

Materials and Methods: Seventy-three patients with non-palpable testes diagnosis, who were treated in the clinic between June 2006 and
December 2017, were included in the study. Diagnostic laparoscopy was applied to all patients. According to findings determined during diagnostic
laparoscopy, the next step of non-palpable testes management was planned. Age at presentation, affected side, operative techniques and results
were recorded.

Results: The age of the children ranged from 6 to 197 months. The median age of patients was 46.7 months. The mean period of clinical follow-up
was 19 months, ranging from 1 to 96 months. Laterality of non-palpable testes was determined through physical examination and confirmed via
diagnostic laparoscopy. Sixty-six patients had unilateral non-palpable testes: Twenty-five testicular units were right-sided and 41 testicular units
were left-sided. Other seven patients had bilateral non-palpable intra-abdominal testes.

Conclusion: Despite controversies and different advised techniques in the management of non-palpable testes, laparoscopy remains to be
important. Laparoscopic assistance in the management of non-palpable testes not only leads to determination of localization and decision of next
step procedure, but also helps to avoid unnecessary surgical attempts.
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Amac: Palpe edilemeyen testis yonetimi hala ¢ocuk cerrahisinin tartismali konularindan biridir. Son vyillarda laparoskopik eksplorasyon palpe
edilemeyen testis tani ve tedavisinde altin standart olarak karakterize edilmektedir. Bu calismada ele gelmeyen testiste tanisal laparoskopi
deneyimimizi paylasmayi amacladik.

Gerec ve Yontem: Calismaya Haziran 2006 - Aralik 2017 tarihleri arasinda klinigimizde ele gelmeyen testis tanisi ile tedavi edilen 73 hasta dahil
edilmistir. Tim hastalara tanisal laparoskopi uygulandi. Tanisal laparoskopi sonucunda edinilen bilgilere istinaden ele gelmeyen testis tedavisinin bir
sonraki basamagi planlandi. Tani yasi, etkilenen taraf, ameliyat teknigi ve sonuclar kaydedildi.

Bulgular: Hastalarin yas araligi 6-197 ay idi. Ortanca yas 46,7 ay idi. Klinik takip siiresi 1-96 ay arasinda ve ortalama 19 ay idi. Ele gelmeyen testis
yerlesimi fizik muayene ile belirlenmis olup, tanisal laparoskopi ile teyit edilmistir. Yirmi bes testis sag ve 41 testis sol olmak lizere 66 hastada tek
tarafli inmemis testis vardi. Geri kalan 7 hastada bilateral intra-abdominal testis vardi.

Sonuc: Ele gelmeyen testis yonetimindeki tartisma ve bircok farklh neriye ragmen laparoskopinin 6nemi sebat etmektedir. Laparoskopi yardimli ele
gelmeyen testis yonetimi sadece testis lokalizasyonunu belirleme ve bir sonraki basamagin planlamasina yardimci olmakla kalmayip gereksiz cerrahi
miidahaleyi de 6nlemektedir.
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Introduction

Crypthorchidism or undescended testes (UDT) is one of
the problems of male reproductive system mainly detected
in childhood. UDT occurs approximately in 3% of full-term
newborns and 21% of premature newborns (1-4). Incidence of
UDT by 1 year of age is 1% (5). More than 70% of UDT are
palpable in the groin and 90% of these boys is associated with
hernia (1,6). Remain 30% of UDT cases cannot be localized by
physical exam. For testes that are non-palpable 30% will be
found in inguinoscrotal area, 55% will be found in abdominal
area and 15% will be vanishing or absent (7). The etiology of the
vanishing testes thought to be vascular insufficiency, especially
torsion (8,9). One of the etiologic factors of non-palpable testes
is agenesis of the testes. So, in the condition of non-palpable
testes patient could be categorized in one of the groups like
agenesis, vanishing testes, intra-abdominal testes and inguinal
testes. With the advancement in laparoscopic techniques and
instruments, laparoscopic orchidopexy has become a standard
procedure in the management of non-palpable UDT. Despite
various more less invasive tools for determination of non-
palpable testes none of these tools provide comparable success
to laparoscopy (5). Aim of the study to share ten-year experience
of laparoscopic management of non-palpable testes in light of
literature.

Materials and Methods

The patients' recorded medical data were analyzed
retrospectively. The study was performed in adherence to the
Declaration of Helsinki. Ankara University Faculty of Medicine,
Clinical Research Ethics Committee approval was provided for
the study (approval no: 09-723-1). Seventy-three patients with
complaints of absent testes were examined and children with
non-palpable testes included in the study. Children examined
as out patients. None of the patients undergo human chorionic
gonadotrophin stimulation test. Second examination was done
after receiving of general anesthesia to exclude palpability of
testes. Those with non-palpable were subjected to operative
laparoscopy. Because of its superiority in both diagnosis and
treatment we prefered diagnostic laparoscopy instead of
magnetic resonance imaging in all out patients. According
to laparoscopic exploration following surgical procedure was
planned. Camera port (4 mm) introduced from umbilicus by
open approach and CO? insufflation continued till 10 mmHg
of pneumoperitoneum. After visualization of abdominal cavity
subsequent trocars (5 mm) were placed in right or left quadrant
if needed. After placement of trocars diagnostic laparoscopy
was done to all quadrants of abdomen in all children. Both
inguinal rings were inspected and localizations of testes
were determined. High localized testes categorized as testes
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below internal inguinal ring more than 2 cm. Blind-ended vas
deference defined as absence of testicular tissue at the end
of the spermatic cord. Preoperative and postoperative clinical
findings of all patients with non-palpable testes were recorded.

Patients categorized into three groups. Group 1: Patients
treated with one-stage procedure (n=61). Group 2: Patients
treated with two-stage procedure (n=11). Group 3: Patients
treated with three-staged procedure (n=1).

The age of the children ranged from 6 to 197 months. The
median age of patients was 46.7 months. The mean period of
clinical follow-up was 19 months, ranging from 1 to 96 months.
Laterality of non-palpable testes determined by physical
examination and approved by diagnostic laparoscopy. Sixty-
six patients had a unilateral non-palpable testes: Twenty-five
testicular units were right-sided and 41 testicular units were
left sided. Remain seven patients had bilateral non-palpable
intraabdominal testes.

There were three patients with blind ending vas deference.
No further surgery was applied to these patients.

All of the Group 1 patients required single-stage surgery.
Thirty-three of Group 1 patients undergo orchiectomy because
atrophic testes determined during diagnostic laparoscopy.
Laparoscopic orchiectomy applied to two patients because of
high localization of testes. Remain 31 patients required inguinal
orchiectomy. There was 25 patients undergoing orchidopexy in
Group 1. Laparoscopic orcidopexy applied in two patients which
had high localized testes. Transition to open inguinal orchidopexy
required in 23 patients because of entrance of testes to internal
inguinal ring detected during diagnostic laparoscopy.

Eleven of 73 patients (Group 2) managed with two-staged
surgery. After diagnostic laparoscopy as a first stage testes
brought within the inguinal ring in all patients. After six
months seven of Group 2 patients managed by open inguinal
orchidopexy. Four testes required orchiectomy as a result of
atrophy. Two of orchiectomies accomplished by inguinal and
remain two patient's orchiectomy by scrotal incision due to the
position of testes during physical examination.

There was a one patient that undergone three staged
orchiopexy. Testis size was smaller compared with contralateral
testis. As a first stage testes brought down to the inguinal canal.
High scrotal localized testis achieved as a result of a second step
surgery. After 18 months of follow-up orchiectomy was applied
due to no sign of catch-up growth and previous atrophy.

There were 16 (21.9%) high localized testes patients in
study. Two of them from Group 1 detected to be atrophic
during diagnostic laparoscopy and orchiectomy was done.
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Table 1: Summary of staged laparoscopyc procedures in non-palpable testes

Blind ending vas  Scrotal
deference orchiectomy
One stage procedure 3 1

(n=61)

Two stage procedure
(n=11)

Three stage procedure
(n=1)

Other two patients either from Group 1 undergone single-stage
laparoscopic orchidopexy. Of 16 patients seven undergone
inguinal orchiopexy as a second-stage procedure. Remain
four patients from Group 2 undergone inguinal and scrotal
orchiectomy as a second-stage procedure (Table 1).

There was 54 low localized testes: Twenty-three and 31
patients from Group 1, Group 2 respectively. Manipulation or
assistance of laparoscopic grasper required during diagnostic
laparoscopy before transition to inguinal orchiopexy in 23
patients from Group 1. There were 54 (73.9%) low localized
testes patients in study. All of the patients were from Group 1.
Thirty-one low localized testes underwent inguinal orchiectomy
as a visualization of spermatic chord entrance to the internal
inguinal ring confirmed by diagnostic laparoscopy. Twenty-
three patients from Group 1 required inguinal orchidopexy
because of low localization of testes either (Table 2).

Pathological findings of 38 orchiectomy material were as
atrophic testes in 19 and fibrotic tissue in remain 19 cases.

Laparoscopy is an effective approach in diagnosis and
management of non-palpable testes in children. In our study
73 patients underwent diagnostic laparoscopy. According to
findings diagnostic laparoscopy applied successfully in 32
(43.8%) orchidopexy, 38 (52%) orchiectomies.

Management of palpable UDT have high success rate
when it is performed through a small inguinal incision.
Despite palpable testes, surgical intervention of non-palpable
testes is challenging. Testes may be in intraabdominal area,
intracanalicular, superficial pouch, ectopic side or vanished due
to vascular compromise (10). So before definitive decision it is
important to determine whether a testes present or not (11,12).
Diagnostic laparoscopy is most easiest and accurate tool used
for this purpose (13). It can serve as diagnostic and therapeutic
approach for non-palpable testes. Use of diagnostic laparoscopy
after inguinal exploration is preferred by some authors (14). In
all patients in our study group diagnostic laparoscopy preferred
as a first step of surgical management. After observation of all
quadrants especially inguinal region by diagnostic laparoscopy
following anatomical findings can be detected: Peepin testes

Inguinal
orchiectomy

Laparoscopic
orchiectomy

Laparoscopic
orchidopexy

Inguinal
orchidopexy

2 2 23

Table 2: Categorization of testes localizations and applied
procedures

Low localised  Blind ended
testes vas deference
n=54 (73.9%) n=3 (4.1%)

High localised
testes

n=16 (21.9%)
Laparoscopyc

orchiectomy
during first step

2 (Group 1)

Laparoscopyc
orchiectomy
during second
step

Laparoscopyc
orchidopexy
during first step

2 (Group 1)

Laparoscopyc
orchidopexy
during second
step

Inguinal
orchidopexy
during first step

23 (Group 1)

Inguinal

orchidopexy n

during second (Group 1 and 2)
step

Inguinal
orchiectomy
during first step

31 (Group 1)

Inguinal
orchiectomy
during third step

No furher
surgery

1 (Group 3)

3 (Group 1)

(10%), blind ending spermatic vessels (10%), intraabdominal
testes (40%). Thirty-one percentages of testes used to be peepin,
4.1% of patients had blind ending spermatic vessel and 64% of
patients had intraabdominal testes in our study. This findings
lead surgeon to a certain decision about which approach to use:
One or two staged laparoscopic orchidopexy or orchiectomy,
inguinal orchiopexy or laparoscopy assisted orchidopexy (8,9).
In a presented study all non-palpable testes patients undergone
laparoscopy assisted orchidopexy. Anatomical findings and of
testes were as following: Thirty-one percent of testes used to be
peepin, 4.1% of patients had blind ending spermatic vessel and
649% of patients had inraabdominal testes. Intraabdominal testes
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are classified as low and high according to their appearance
to internal ring (1,2). This distance between intraabdominal
testes and inguinal ring also determines surgeons approach. All
patients underwent diagnostic laparoscopy in presented study.
Laparoscopy is a feasible diagnostic tool for determining of
testes localization in patients with non-palpable testes. It is also
gives a great opportunity for avoidance of unnecessary inguinal
incision in vanishing testes which causes acceptable cosmetic
results.

Laparoscopyc manipulation of testes needed in four patients
from Group 1. In seven patients from Group 2 testes brought
down to inguinal canal after laparoscopic dissection. There are
significantly high amount of studies in literature comparing
different management techniques for non-palpable testes
(15). According to the literature and our clinical experience
we prefer do not transect testicular vessels during orchidopexy
(16). Of total 32 orchidopexies performed in our study 7
patients required two staged surgery. As a first step testes
brought down to inguinal canal after careful dissection of vas
deference and vessels from peritonum without transection of
vessels. In a second stage standard inguinal orchidopexy applied
to all patients successfully. In a follow-up of patients size and
localization of testes determined by physical examination. No
atrophy determined in these patients.

Laparoscopic assistance in management of non-palpable
testes not only leads to determination of localization and
decision of next step procedure, but also avoids unnecessary
surgical attempts.
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