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Abstract
In children with a nonpalpable abdominal testis, preop-
erative localization is very helpful prior to surgical inves-
tigation both to reduce the time required and to plan the
correct surgical procedure. It is no doubt that laparosco-
py is useful in both diagnosis and management of non-
palpable testis. In this study, 15 patients with 17 nonpal-
pable testes admitted to our clinic in 2 years period were
evaluated retrospectively. Ultrasound study was per-
formed in all patients after detailed physical examina-
tion. Testicular location, size, and configuration of epi-
didymis were determined by laparoscopy and compared
with ultrasound findings. Laparoscopy, in conjunction
with ultrasound, permits not only a better localization
and anatomy of the testis but is also superior in planning
the best choice of management. We believe that the vid-
eo-assisted inguinal approach is a feasible method in the
treatment of nonpalpable testis when compared to pure
open surgery.

Copyright © 2005 S. Karger AG, Basel

Introduction

Cryptorchidism occurs in 0.8–1.8% of 1-year-old boys;
in approximately 20% of these cryptorchid boys, the testis
is nonpalpable [1]. The nonpalpable testis may be absent
or located in the abdomen or inguinal canal. Ultrasound
lacks sufficient accuracy in detecting the presence and
exact location of the testis. Laparoscopy, at present, is
widely used as a diagnostic tool to evaluate the nonpalpa-
ble testis in pediatric urology [2, 3]. Laparoscopy also pro-
vides detailed information regarding testicular location
and anatomic identification of its integuments especially
epididymis. It is helpful in planning the appropriate surgi-
cal approach and effective in reducing the time required
during inguinal exploration [4].

In this study, we wanted to point out the feasibility of
laparoscopy guided treatment of patients with an empty
scrotum. We believe that an inguinal approach under
direct laparoscopic vision is a less time consuming and
cost effective procedure in selected cases, where simple
extraction of the testis through an inguinal incision is suf-
ficient.
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Fig. 1. Algorithm for the management of
nonpalpable testis.
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Patients and Methods

A retrospective evaluation was carried out in 57 cases with unde-
scended testes admitted to our clinic during a 2-year period. Nonpal-
pable testis was determined in 25 children. 15 of them underwent
video-assisted surgery while 10 were managed with open surgical
intervention. Patients which underwent laparoscopic surgery were
included in the study. Ultrasound was performed in all patients to

determine the exact place and size of testis following detailed physi-
cal examination. A careful examination under general anesthesia was
also carried out on the operating table to ensure the diagnosis. A
5-mm trocar was placed in the umbilicus under direct vision and the
abdomen was insufflated to a pressure less than 10 mm Hg. A 0°
telescope was utilized to inspect the abdomen.

Testicular size and location were determined and compared with
ultrasound findings. A careful evaluation was undertaken regarding
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Fig. 2. Video-assisted procedure.

the vessels, vas deferens, epididymis and internal inguinal ring. The
configuration of epididymis and testis recorded according to the clas-
sification in the study of Turek et al. [5]. The configurations were
recorded as type 1: head and tail attachment with a looped body, type
2: complete attachment to the testis, type 3: head attachment, type 4:
tail attachment, type 5: nonfusion, type 6: anomalies of ductal paten-
cy. Additional epididymal anomalies were also noted.

Treatment of each case was tailored in accordance with the algo-
rithm shown as figure 1. In selected cases, a curved hemostat was
inserted to the retroperitoneal space just medial to the medial umbili-
cal ligament by blunt dissection through an inguinal incision. The
inguinal canal was gently dilated and the testis was grasped retroperi-
toneally. This video-assisted approach was managed under direct
vision through the umbilical scope (fig. 2). The peritoneum was
incised medially with the scope still in place. The testis was either
extracted following ligation of the vessels and vas or replaced into the
scrotum.

For determining the time-consuming effect of the video-assisted
approach, surgery times in all patients were examined again. Statisti-
cal analysis using the Mann-Whitney test was performed for compar-
ing the video-assisted and open surgery groups. p ! 0.05 was consid-
ered significant.

Results

In this study, the mean age of admission was 47
months and the left side was affected more than the right
(left: 8, right: 5, bilateral: 2). A synopsis of patients is giv-
en in detail in table 1. We searched for 17 nonpalpable

testes in 15 cases. Laparoscopy found 6 normal internal
rings showing the testicular vessels and the point of entry
of the vas deferens. 11 abdominal testes were identified
laparoscopically in the conditions of intra-abdominal nor-
mal-sized testes [7], vanished testes [2], and atrophic
testes [2] (fig. 3). Ultrasound managed to identify a testis
in 8 of 17 cases. In these total cases there were 4 vanishing
testes. Ultrasound detected 13/8 (61.5%) when we ex-
clude the 4 vanishing testes. Ultrasound could not detect
2 intra-abdominal normal in size and 1 intra-abdominal
small in size testes which were easily detected by laparos-
copy. Ultrasound also found one inguinal atrophic testis
while missing 2 inguinal atrophic testes. In case 14, ultra-
sound reported an intra-abdominal testis which was nor-
mal in size.

The configuration of the testis and the epididymis were
detailed as type 1–7/13, type 2–3/13, type 3–2/13, and
type 5–1/13. Widening of the mesentery between the body
of the epididymis and the testis were seen in the majority
of the cases.

One of the intra-abdominal cases was treated laparos-
copically by two-stage Fowler-Stephens orchidopexy
(fig. 4). Video-assisted orchidopexy was the choice of
treatment in 6 cases and video-assisted orchiectomy in 2
of cases. Six cases with intracanalicular presentation were
managed through inguinal incision following diagnostic
laparoscopy. In four of these, we performed open orchiec-
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Table 1. List and case management

Case
No.

Age,
months

Side Ultrasound Laparoscopic
examination

Epididymal
configuration

Diagnosis Management

1 72 left abdominal
small in size

abdominal
small in size

type 1 abdominal
atrophic

video-assisted orchiectomy

2 24 right abdominal
normal in size

abdominal
normal in size

type 3 abdominal
undescended

video-assisted orchidopexy

3 17 left not found* vanishing testis n/a– abdominal
vanishing

diagnostic laparoscopy

4 15 left not found* vanishing testis n/a– abdominal
vanishing

diagnostic laparoscopy

5 24 left inguinal
small in size

normal
internal ring

type 1 inguinal
atrophic testis

diagnostic laparoscopy +
open orchiectomy

6 21 right not found abdominal
normal in size

type 3 abdominal
undescended

laparoscopic 2-stage Fowler
Stephens orchidopexy

7 12 right not found* normal
internal ring

n/a– inguinal
vanishing

diagnostic laparoscopy +
inguinal explorasyon

8 96 bilateral not found
not found

normal
internal ring

type 1
type 1

bilateral inguinal
atrophic testis

diagnostic laparoscopy +
open orchiectomy

9 84 right abdominal
normal in size

abdominal
normal in size

type 5 abdominal
undescended

video-assisted orchidopexy

10 30 left not found abdominal
normal in size

type 1 abdominal
undescended

video-assisted orchidopexy

11 18 bilateral bilateral abdominal
normal in size

abdominal
normal in size

type 2
type 2

bilateral abdominal
undescended

video-assisted orchidopexy

12 96 right not found* normal
internal ring

n/a- inguinal
vanishing

diagnostic laparoscopy +
inguinal explorasyon

13 72 left abdominal
normal in size

abdominal
normal in size

type 2 abdominal
undescended

video-assisted orchidopexy

14 30 left abdominal
normal in size**

normal
internal ring

type 1 inguinal
atrophic testis

diagnostic laparoscopy +
open orchiectomy

15 48 left not found abdominal
small in size

type 1 abdominal
atrophic

video-assisted orchiectomy

* Vanishing testis; ** incorrect diagnosis.

tomy and only inguinal exploration in two vanishing
cases. In 2 cases, we only performed diagnostic laparosco-
py in which we detected abdominal vanishing cases.

The mean operating times for video-assisted surgery
and open surgery were 55 min (SD 8.864) and 70 min (SD
12,693), respectively. The difference between the groups
were very significant (p = 0.006).

Discussion

It is obvious that any case admitted with an empty
scrotum does not always address a true abdominal testis.
According to Kirsch et al. [6], in 40% of these cases the
testes will be found within the inguinal canal or just distal
to the external ring. An additional 40% of these testes will
be atrophic or nonexistent and only 20% will be truly
abdominal at surgical exploration.
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Fig. 3. Different laparoscopic appearances
of the testis. a Intra-abdominal testis. b
Peeping testis. c A testis which is small in
size. d Vanishing testis.

Imaging studies like inguinal ultrasound and com-
puted tomography are not precise enough in diagnosing
a vanishing testis, frequently failing to localize abdomi-
nal testis and seldom provide detailed anatomy [7, 8]. In
our study, ultrasound screening was unable to detect the
presence of 2 normal-sized abdominal testes. Addition-
ally, ultrasound detected only 1 of the 4 atrophic testes
in the inguinal region. In case 14, ultrasound reported a
normal-sized intra-abdominal testis which was found to
be lymphadenopathy. As a result, ultrasound study alone
does not seem an accurate tool for evaluating the
nonpalpable testis prior to surgery. Recently, laparosco-
py and magnetic resonance imaging (MRI) have proved
to be competitive tools. A review of the recent studies,
however, has shown that laparoscopy is obviously supe-
rior to MRI and is regarded as the gold standard for
localizing nonpalpable testis [6, 9]. MRI requires seda-
tion, gadolinium enhancement, is costly and is not thera-
peutic.

Testicular exposure through a traditional small inci-
sional approach may sometimes be limited. Besides, it is
not universally successful and it has been reported that
49% of the patients will require subsequent laparoscopy
or trans-abdominal extension of the inguinal incision with

associated morbidity [2]. Multiple publications have re-
ported laparoscopically detected intra-abdominal testes
in patients with a previously negative inguinal explora-
tion [10]. Even under extensive open exploration, the
structures found may be atrophic and it may be impossi-
ble to be sure about what appear to be vessels and vas.

Diagnostic laparoscopy also provides additional de-
tailed documentation on vas and epididymis anatomy
besides confirmation of testicular presence [6]. The most
common epididymal configuration in normal boys was
reported with the head and tail of the epididymis attached
to the testes [5]. If we exclude the same most common
configuration in our series, the other configurations we
found were 6/13 of cases (46%). The epididymal anoma-
lies occur in association with undescended testes in 32–
79% of the cases [11, 12]. It is accepted that a range of
epididymal anomalies exists in boys with undescended
testis, varying from ductal patency aberrations to abnor-
mal attachments of the epididymis to the testes or even
complete absence [5, 13]. We have not observed any duc-
tal patency but one nonfusion. Mainly, the epididymal
abnormalities we observed were abnormal attachments of
the organs and the widening of the mesentery between the
body of the epididymis and testis (fig. 5). Flimsy attach-
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Fig. 4. Two-stage Stephens-Fowlers orchi-
dopexy.

ment of the head and tail of the epididymis to the testis
constituted the most common anomaly in our series.

Abnormalities of the epididymis may contribute to
infertility, since they might result in obstruction or im-
pairment in sperm capacitance [13]. In this regard, signifi-
cant vas or epididymal abnormalities in small testis
should prompt orchiectomy in most cases in which a nor-
mal contralateral testicle is present. And, we strongly
want to conclude that laparoscopic evaluation of testis has
given detailed knowledge regarding the configuration of
epidiymis and testis that due to their seriousness and inci-
dence can condition final fertility capacity.

The localization and anatomy of the testis should be
better evaluated in video-assisted treatment due to the
excellent visual exposure of the anatomy. In addition,
laparoscopic management enables a shorter time of sur-
gery. This time-consuming effect has been proven in our
study with a significant statistical difference. Since video-
assisted surgery may prevent unnecessary exploration for
atrophic and vanishing testis, this approach is also cost
effective when compared with open surgery.

Laparoscopy has certainly a therapeutic advantage.
The technique avoids extensive inguinal exploration with
subsequent peritoneal and retroperitoneal exposure. The
magnification power is invaluable and enables one to
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Fig. 5. Easy determination of epididymal
anatomy with laparoscopy.

assure him of the actual presence of the structures, the
position, anatomy and the size of the vessels and the vas
deferens [3].

The size of traditional adult laparoscopic instruments
relative to the pediatric abdomen will result in marginal
benefit. Technological advances such as tiny ports, instru-
ments and optics with lesser diameter has improved treat-
ment in infants. Diagnostic laparoscopy requires no ma-
jor capital outlay in a hospital already performing laparos-
copic surgery. We believe that starting with an inguinal
approach under direct laparoscopic vision in patents with
accurate indication is more cost effective in the case of
orchiectomy or orchidopexy, where extraction through an
inguinal incision is sufficient. Avoiding the use of fine
instruments will further save the patient time with mini-
mal additional cost. The technique does not require
extensive experience with laparoscopic surgery. Finally,
we believe that video-assisted management without an
additional laparoscopic armamentarium is a useful and
time-consuming approach in the management of the non-
palpable testis. This approach also gives important details
of the anatomy. We advocate the idea of using any lapa-
roscopic instrument available and experience the utility
provided whenever necessary.
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Editorial Comment

John P. Gearhart
The Johns Hopkins Hospital, Baltimore, Md., USA

This is another interesting paper showing the utility of
the laparoscopic approach to the nonpalpable testis. I do
think the strength of the paper is in the results not in
whether there is an epididymal abnormality or not, as it is
commonly known that the higher the testis resides the
more likely it is that these anomalies exist. In this review-
er’s opinion, the use of ultrasound in the undescended tes-
tis at all is less than optimal. If it is seen on ultrasound
they get an operation and if they do not see the testis they

also get an operation. Thus, saving the cost and time con-
sumed with an ultrasound with the above results seems
sensible. Also, with the modern treatment of infertility
(ICSI, IVF, etc.) the presence of an epididymal abnormal-
ity becomes more of anatomic interest rather than a cause
of future infertility. Thus, in summary the role of laparos-
copy in the nonpalpable testis has been established and
this paper simply supplants this knowledge and nicely
demonstrates the futility of preoperative ultrasound.




