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Abstract
Purpose We evaluated the role of initial laparoscopy and optimized approach in cases of unilateral nonpalpable testis.
Methods Seventy-four patients with nonpalpable testes were presented. We excluded 9 patients, with palpable testes under 
anesthesia. Laparoscopy was offered to 65 patients. Contralateral testis hypertrophy with length ≥ 1.8 cm was confirmed in 
47 patients. Ultrasound results were available for 35 patients.
Results Age ranged from 1 to 10 years. Of 65 nonpalpable testes, right side comprised 23 (35.4%) and the left 42 (64.6%). 
Laparoscopy revealed intra-abdominal testis in 18 patients (27.7%), blind-ending vessels and vas in 8 (12.3%), and vas and 
vessels traversing the internal ring in 39 (60%). Treatment of intra-abdominal testes included Fowler–Stephens orchiopexy 
in 7 patients, laparoscopic orchiopexy in 9, and laparoscopic orchiectomy in 2. In 8 patients with blind-ending vas and ves-
sels, laparoscopy was terminated. In 39 patients with vas and vessels traversing the internal ring, scrotal exploration was 
performed in 36 patients with closed internal ring and inguinal exploration in 3 with open internal ring. Vanished testes 
were present in 43/47(91.5%) of patients with contralateral testis hypertrophy ≥ 1.8 cm. Ultrasound detected the presence 
of a testis in only 4/11 (36.3%) of patients, although it could not identify vanished testis.
Conclusions Initial laparoscopy should be retained as one of the standard treatment for nonpalpable testis. It was the only 
required modality in 26 patients (40%) and optimized further treatment in 39 patients (60%) by evaluation of the condition 
of the internal ring.
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Introduction

Cryptorchidism occurs in 3% of full-term boys [1], among 
whom nonpalpable testis is present in 20% [2]. Disagree-
ments exist regarding the primary management of unilateral 
nonpalpable testis. Initial laparoscopy has been the mainstay 
of management and provides great accuracy [3–7]. Initial 
scrotal [8, 9] or inguinal [10, 11] incision followed by lapa-
roscopy, either abdominal [10] or transinguinal [11], has 
also been reported, and each approach has its pros and cons. 
Herein, we present a review of our 8-year single-center expe-
rience of initial laparoscopy and an optimized approach for 
unilateral nonpalpable testis.

Patients and methods

We retrospectively evaluated all patients presenting to our 
institution with unilateral nonpalpable testis from June 2009 
until August 2017. Seventy-four patients were included. To 
confirm the presence of nonpalpable testis, all the patients 
were subjected to careful examination by two independent 
senior staff. The use of warm lubricated hands increased the 
likelihood of palpation. The length of the contralateral testis 
was measured using a ruler.

We considered that compensatory hypertrophy was 
present when the length of the contralateral testis was ≥ 
1.8 cm [12]. Preoperative imaging was not used during 
routine evaluation of nonpalpable testes. However, ultra-
sound results were available in 35 cases referred to our 
institute by pediatricians. Examination under anesthesia 
was performed for all patients. Nine patients proved to 
have palpable testes and were excluded from the study. 
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Initial laparoscopy was offered to all the remaining 65 
patients.

Surgical technique

Urethral catheterization and a nasogastric tube were used 
in all patients to decompress the bladder and stomach, and 
the patients were positioned in the Trendelenburg position 
(30°). The open Hasson technique [13] with a 5 mm port 
was used in all cases, and the pneumoperitoneum was 
adjusted so that it did not exceed 10 mmHg. Additional 
5 mm ports were placed under vision to aid retraction if 
there was difficulty in visualizing the testis. Strict atten-
tion was paid to the position and condition of the testis, 
anatomical position, variation in spermatic vessels and 
vas deferens, and the patency of the internal ring. An 
optimized approach based on the laparoscopic findings 
was then followed.

Results

Examination under anesthesia revealed that in 9/74 (12.2%) 
patients the testis was palpable, although it had been non-
palpable during the initial examination. These patients were 
omitted from the study and underwent inguinal orchiopexy. 
The remaining 65 patients were included in the study. 
The patients’ ages ranged from 1 to 10 years (median age 
was 4 years). The right testis was nonpalpable in 23 cases 
(35.4%) and the left testis in 42 cases (64.6%).

Laparoscopy revealed the following findings: intra-
abdominal testis in 18/65 (27.7%) patients, hypoplastic ves-
sels and vas ending above the internal ring (blind-ending) 
in 8/65 (12.3%) patients, and vas and vessels traversing 
the internal ring in 39/65 (60%) patients. The laparoscopic 
findings are shown in Fig. 1. Of the 18 patients with an 
intra-abdominal testis, seven underwent Fowler–Stephens 
orchiopexy [14], nine underwent laparoscopic orchiopexy, 
and two underwent laparoscopic orchiectomy because of 
atrophic testes. In eight patients with blind-ending vas and 
vessels, laparoscopy was terminated.

Fig. 1  Laparoscopic findings in nonpalpable testis. a Intra-abdominal testis. b Blind-ending vas and vessel. c Vas and vessels traversing the 
internal ring. d Vanished testis
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In 39 patients with vas and vessels traversing the inter-
nal ring, the choice between scrotal versus inguinal inci-
sion was made according to the condition of the internal 
ring. The internal ring was closed in 36 patients and open 
in three. All patients with a closed internal ring underwent 
an upper scrotal incision, and testicular reminants were 
found in 35/36 (97.2%) patients. The testicular reminants 
were present in the scrotum in 26 patients, in the external 
ring in eight, and in a low inguinal canal position in two. 
All reminants were excised and sent for histopathology. 
One patient (1/36, 2.8%) demonstrated an atrophic testis 
near the external ring and underwent orchiectomy. In the 
three patients with an open internal ring, inguinal explo-
ration was performed and all underwent inguinal orchi-
opexy. Laparoscopy was the only diagnostic and therapeu-
tic method used in 40% of patients, including those with 
an abdominal testis and blind-ending vas and vessels. An 
algorithm outlining our approach and the surgical findings 
is shown in Fig. 2.

Contralateral testicular hypertrophy with length 
≥ 1.8 cm was confirmed during preoperative evaluation in 
47 patients, in 43 (91.5%) of whom the vanished testis was 
present. Ultrasound results were available for 35 patients 
referred to our institute by pediatricians. Laparoscopic 
and/ or surgical exploration of these patients revealed the 
presence of the testes in 11 cases and the vanished testis 
in 24. Ultrasound detected the presence of a testis in only 
4/11 (36.3%) of the patients, although it could not identify 
any cases of vanished testis.

Discussion

Treatment of nonpalpable testis presents a challenge to 
urologists because of its variable etiology. However, the 
main treatment targets include orchiopexy for viable testis, 
confirmation of monorchism, and removal of any testicu-
lar reminants. These targets can be achieved through initial 
laparoscopy [3–7] or scrotal [8, 9] and inguinal [10, 11] 
explorations.

The first step in approaching boys with nonpalpable testis 
begins with a careful physical examination, which should be 
performed by an experienced urologist. Examination under 
anesthesia detects testes previously nonpalpable during 
office examination in 18–34% [15, 16]. Although obesity 
increases the difficulty of office examination, examination 
under anesthesia is an integral part of the evaluation of obese 
children with nonpalpable testis [17]. In the current study, 
12.2% of patients proved to have a testis that was palpable 
after examination under anesthesia. This incidence is low 
in comparison with previous reports [15, 16], but this may 
be attributable to our protocol of validation of nonpalpable 
testis in the office by two independent senior staff.

Diagnostic imaging as an aid to localization of nonpal-
pable testis has been a matter of debate. In a recent review, 
Tasian et al. [18] reported that 34% of pediatricians included 
in their study frequently requested imaging, particularly 
ultrasound, before referring patients to a urologist. Although 
ultrasound is the most frequently used imaging modal-
ity, its calculated specificity and sensitivity for detecting 

Nonpalpable testis(75 cases)

Examination under anesthesia Positive( 9) Inguinal orchiopexy

Negative(64)

Laparoscopy(65)

Intra-abdominal testis(18) Blind ending vas and vessels(8) Vas and vessels traversing internal ring(39)

Closed internal ring(36) Opened internal ring(3 )Laparoscopy terminatedFowler-Stephens orchiopexy(7)

Laparoscopic orchiopexy(9)

Laparoscopic orchiectomy(2)
Inguinal orchiopexy

Testicular remennats(35) Atrophic testis(1)

Scrotal exploration

Fig. 2  Algorithm outlining our approach and the surgical findings
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nonpalpable testis are only 78% and 45%, respectively [19]. 
Although axial imaging methods such as Magnetic reso-
nance imaging and computerized tomography may offer 
additional advantages over ultrasound, their use is limited 
by the need for sedation and the risks of radiation expo-
sure [20, 21]. The current American Urological Association 
guidelines do not recommend preoperative imaging as an 
aid in cases of nonpalpable testis [22], and in our institute, 
we do not routinely use imaging to evaluate boys with non-
palpable testis. In the current study, ultrasound results were 
available for 35 patients who were referred to our institute by 
pediatricians. Correlation of the results of these ultrasounds 
with laparoscopic and surgical findings showed that ultra-
sound detected the presence of a testis in only 4/11 (36.3%) 
patients, while we were unable to diagnose any cases of 
vanished testis. These results are consistent with previous 
reports [19, 22].

The likely laparoscopic findings in cases of nonpalpa-
ble testis include intra-abdominal testis, blind-ending vas 
and vessels, and vas and vessels existing within the inter-
nal ring [3–7]. Intra-abdominal testis comprises 15–52% of 
cases [4–7, 23], blind-ending vas and vessels 9–22% [4–7, 
23] and vas and vessels entering the internal ring 33–76% 
[4–7, 23]. In the present study, laparoscopy revealed intra-
abdominal testis in 27.7% of patients, blind-ending vas and 
vessels in 12.3%, and vas and vessels traversing the internal 
ring in 60%, which compares favorably with previous reports 
[4–7, 23].

The patency of the internal ring is considered a good indi-
cator of testis viability. Elder reported that when the internal 
ring is closed, 97% of nonpalpable testes will be absent or 
vanished [24]. Ueda et al. verified the concept that when 
there is a closed internal ring, vanished testis and a testicular 
reminant will be found in 100% of cases, regardless of the 
position of the vas and vessels [23]. In the present study, 
as previously mentioned, the condition of the internal ring 
was an integral factor in decision making and the choice of 
subsequent treatment [24]. A scrotal incision was performed 
in all patients who had vas and vessels traversing a closed 
internal ring: testicular reminants were found in 97.2% of 
patients. An inguinal incision was used in the three patients 
with an open internal ring, in whom inguinal orchiopexy 
was performed.

The vanished testis syndrome occurs mostly because 
of perinatal torsion, the location of which depends on the 
degree and extent of prenatal vascular events. It has been 
postulated that vanished testis occurs mostly in the scro-
tum [8, 9, 25]. However, this pathology can be extended 
to involve the spermatic cord, resulting in a blind-ending 
vas and vessels near the internal ring [3, 6, 7]. In the cur-
rent study, vanished testis was diagnosed in 43/65 (66.1%) 
patients, comprising 12.3% intra-abdominal and 53.8% 
extra-abdominal vanished testis.

The presence of a scrotal nubbin associated with blind-
ending vas and vessels above the internal ring deserves 
attention. Snodgrass et al. reported six cases of nubbins in 
conjunction with blind-ending vas and vessels [8]. Yamazaki 
et al. reported another variety of blind-ending vessels asso-
ciated with a scrotal nubbin attached to the vas [26]. Ueda 
et al. reported that a scrotal nubbin is present in 100% of 
patients with vas and vessels traversing a closed internal 
ring, independent of the location of the vas and vessels [23]. 
In the current study, laparoscopy was terminated in patients 
with blind-ending vas and vessels, which is in agreement 
with other studies [3–7, 26]. A large prospective study 
including the pathology of retrieved specimens is needed to 
correlate the relationship between cases of blind-ending vas 
and vessels and the presence of a scrotal nubbin.

Contralateral testicular hypertrophy is a well-known con-
dition associated with nonpalpable testis, mostly with mon-
archism [9, 12, 27, 28]. One possible explanation is abnor-
mal hormonal secretion because of abnormal regulation of 
the hypothalamic pituitary pathway [29]. Koff reported that 
contralateral hypertrophy of ≥ 2 cc volume or 2 cm length 
correlates with monarchism [27], while Hurwitz and Kap-
stein reported that testicular hypertrophy of 1.8 cm or more 
is more accurately correlated with monorchism in 93% of 
patients [12]. This was also supported by Snodgrass et al., 
who found that monorchism occurs in 88% of patients when 
the length of the contralateral testis is either ≥ 1.8 cm or 
≥ 2 cm [9]. In a recent review, it was postulated that a con-
tralateral testis length of 1.9–2 cm offers the best cut-off 
measurement correlating with monarchism [28]. In the cur-
rent study, contralateral testicular hypertrophy with length 
≥ 1.8 cm was confirmed in 47 patients during preoperative 
evaluation; vanished testis was present in 43/47 (91.5%) of 
these patients. This was helpful in counseling the parents 
regarding their expectations of surgery.

Initial scrotal [8, 9] and inguinal [10] exploration for non-
palpable testis has been reported. The justification for this 
approach includes the fact that most of the patients in those 
series had a vanished testis that was present in a scrotal or 
inguinal position and could be treated easily through scrotal or 
inguinal incisions. Bae et al. reported that most of the cases of 
intra-abdominal testis in their series were peeping testes that 
could be brought through an inguinal incision; laparoscopy 
was needed in three cases of bilateral disease [10]. Similarly, 
Snodgrass et al. reported that laparoscopy was needed only 
when the scrotal findings were inconclusive as absent testis or 
patent processus vaginalis, and laparoscopy was performed 
in 23% of cases [9]. We think that in cases of nonpalpable 
testis, starting with initial scrotal or inguinal exploration cre-
ates a surgical dilemma. The diagnosis of nonpalpable testis 
on these occasions depends on visual inspection of the scrotal 
nubbin and the presence of a patent processus vaginalis, and/
or extended inguinal exploration to confirm the diagnosis. 
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These maneuvers may be difficult to interpret and differenti-
ate from one another [9, 10]. In addition, the report by Bae 
et al. [10] that most of the cases of intra-abdominal testis in 
their series were peeping testis and could be brought through 
an inguinal incision is unique. In the current study, all patients 
underwent initial laparoscopic exploration. Laparoscopy was 
the only diagnostic and therapeutic maneuver required in 40% 
of the patients, including those with abdominal testis and intra-
abdominal vanished testis. In the remaining 60% of patients, 
laparoscopy was helpful in planning the subsequent treatment 
because it allowed observation of the internal ring. If the inter-
nal ring was closed, scrotal exploration was performed and 
testicular reminants were removed in 97.2% of patients. When 
an open internal ring was found, inguinal exploration was per-
formed because it allows better high dissection of the proces-
sus vaginalis near the internal ring, and also allows extraperi-
toneal dissection and lengthening. This compares favorably 
with previous reports (Table 1) [3–7, 23].

Conclusions

Initial laparoscopy should be retained as the standard treat-
ment for nonpalpable testis. It was the only diagnostic and 
therapeutic modality required in 40% of patients in this 
study. In addition, further planning for the remaining 60% 
of patients can be facilitated through laparoscopy by evalu-
ation of the condition of the internal ring.
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