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Abstract

Background: Testicular ectopia is defined as a testis which is located away from the normal pathway of testicular
descent and outside its ipsilateral hemiscrotum. Controversies have been raised about considering the abdominal
and inguinal ectopic testes as undescended ones. Our purpose was to review our center’s experience with the
diagnosis and management of testicular ectopia focusing on the inguinal ectopic testis. Retrospectively, we studied
the clinical and surgical characteristics of a case series of testicular ectopia which was managed in our center
during July 2001–June 2016.

Results: Out of 1132 patients with undescended testes, 44 cases (3.9%) had testicular ectopia. Twenty-three cases
(mean age = 5.15 ± 5.79 years) fulfilled the criteria of inguinal ectopic testis. Clinically, testes were relatively mobile
and superficial. Surgically, they were located in the superficial inguinal pouch, had relatively long spermatic cords,
and commonly had average rather than small sizes. The other ectopic 21 cases (mean age = 10.56 ± 6.92 years)
were perineal, anterior abdominal wall, femoral, prepubic, and transverse testes in 7 (33.3%), 4 (19%), 4 (19%), 3
(14.3%), and 3 (14.3%) cases, respectively. Congenital inguinal hernia was the commonest associated anomaly
(22.7%). All cases were treated surgically with only 1 case of testicular atrophy (2.3%).

Conclusions: Testicular ectopia is rare with relatively delayed presentations. Different anatomical sites have been
reported including the superficial inguinal pouch and anterior abdominal wall with variable complexities and
controversies. The inguinal ectopic testis is the most controversial, but it might be characterized from other entities
based on certain clinical and surgical criteria.

Keywords: Ectopic testis, Inguinal ectopic testis, Perineal testis, Orchiopexy, Transverse testicular ectopia,
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Background
Testicular ectopia is a very rare congenital anomaly of
testicular descent. While it represents about 5–10% of
the extrascrotal testicular locations, it has been reported
as a cardinal contributor to the differential diagnosis of
the clinical term “empty scrotum” [1–3]. It is defined as
a testis which is located away from the normal pathway
of testicular descent and outside the ipsilateral
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hemiscrotum. Accordingly, it is different from crypt-
orchidism or undescended testis which is the arrest of
testicular descent at any level along the line of normal
descent [2, 4]. While the majority of cases have been re-
ported as individual case reports, a few case series have
been reported so far, either individually for a certain type
[2] or collectively for different types [1]. Physical exam-
ination plays a fundamental role in the diagnosis of the
anomalies of testicular descent, where they have been
classified into palpable and impalpable. The majority of
cases are palpable (80%) keeping the indications for im-
aging or laparoscopy within only 20% of cases [3, 5–7].
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Therefore, full awareness and attentions of the urologists,
pediatric surgeons, pediatricians, family doctors, and other
primary healthcare physicians are warranted to be vigilant
of the anomalies of the male external genitalia and their
presentations, regardless to their prevalence [3, 8].
Differences between the anomalies of testicular descent

are controversial, especially in the case of inguinal ectopic
testis [6–10]. Here, we report on our center’s experience
with the diagnosis and management of ectopic testes with
discussion in context of the literature. The question is
whether the inguinal ectopic testis could be characterized
based on the available clinical and surgical criteria.

Methods
A retrospective search of the manual and electronic pa-
tients’ records was done in our center for the operated
cases of ectopic testis between July 2001 and June 2016.
This study was approved within a project titled “Experi-
ence of a Tertiary-Level Urology Center in the Clinical
Urological Events of Rare and Very Rare Incidence” by the
ethical committee in our university. Clinical characteris-
tics including age; findings of physical examination includ-
ing the anatomical site, body side, size of ectopic testis,
contralateral testis, and other congenital anomalies (if
any); investigations; surgical approach and technique; and
characteristics on surgical exploration including descrip-
tion of the length of the spermatic cord, location of the
testis, and its relation to the external inguinal ring were
studied. Testicular size was usually examined relative to
the contralateral one. However, assessment of testicular
size in comparison to the contralateral one was not feas-
ible in cases with bilateral lesions or a contralateral hydro-
cele. Moreover, postoperative complications and follow-
up findings were reported.
Table 1 Collective values and percentages of the common characte

Parametera Category Inguina

Subtypes None

Age (years) Range 2–11

Mean ± SD 5.15 ± 5

Anatomical side Right 8 (34.8%

Left 14 (60.9

Bilateral 1 (4.3%

Testicular size Average 17 (73.9

Small 6 (26.1%

Associated anomalies Congenital hernia 6 (26.1%

Others 3 (13%)
aDetails of these parameters and other characteristics are presented in Tables 2 and
We differentiated the cases into two groups: inguinal
ectopic testes and non-inguinal ectopic testes. According
to the literature and guidelines [6–11] and our center’s
policy, we defined the inguinal ectopic testis as the testis
located in the “superficial inguinal pouch” (superior and
lateral to the external inguinal ring) which should have
its index of suspicion being clinically high and docu-
mented during surgery to be differentiated from the
“true” undescended, retractile, and ascending testes.
When the inguinal testis is fulfilling this definition with
a relatively high mobility and getting more prominence
on inguinal contraction, it is described as clinically sus-
picious for testicular ectopia. Surgically, when the testis
has confirmed location and gubernacular attachment at
the superficial inguinal pouch, a relatively long spermatic
cord, and an exit from the external inguinal ring, it is de-
finitively diagnosed as inguinal ectopic testis.

Results
Between July 2001 and June 2016, 1132 patients were
treated by orchiopexy for a congenitally empty scrotum.
Of them, 44 cases (3.9%) had inguinal or non-inguinal
testicular ectopia (Tables 1, 2, and 3). Inguinal ectopic
testis was the diagnosis in 23 cases which fulfilled the
clinical and surgical criteria with 2 cases only were lo-
cated subcutaneous in the inguinal region (Table 2). The
other 21 cases had the distribution between the other
ectopic sites including perineal testis in 33.3% (Fig. 1),
abdominal wall (preperitoneal or interstitial) testis in
19%, femoral testis in 19%, transverse testicular ectopia
in 14.3% (Fig. 2), and prepubic (prepenile or penile)
testis in 14.3% (Table 3). In both groups, the age range
was 2–11 and 2–25 years and the mean age ± standard
deviation was 5.15 ± 5.79 and 10.56 ± 6.92 years,
ristics of the cases in both groups of testicular ectopia

l ectopic testis (n = 23) Non-inguinal ectopic testis (n = 21)

Perineal (n = 7)

Femoral (n = 4)

Pubopenile (n = 3)

Transverse/contralateral (n = 3)

Anterior abdominal wall (n = 4)

2–25

.79 10.56 ± 6.92

) 10 (47.6%)

%) 10 (47.6%)

) 1 (4.8%)

%) 14 (66.7%)

) 7 (33.3%)

) 3 (14.3%)

3 (14.3%)
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Table 2 Characteristics of the cases of inguinal testicular ectopia

No. Age Clinical (physical examination) criteria Surgical criteria

Anatomical
side

Relative high
mobility

Prominence
of testisa

Testicular
size

Associated anomalies Spermatic
cord

Inguinal
locationb

Relation to
external ring

1 5 Left Positive Positive Average Left congenital
hernia

Long Superficial Exited/NA

2 6.5 Right Positive Positive Small None Long Superficial Exited/cephalad

3 2 Left Positive NA Small Left ectopic
kidney

Adequate Superficial Exited/cephalad

4 7 Left Positive Positive Average None Adequate Superficial Exited/cephalad

5 10 Left Positive Positive Average None Long Superficial Exited/cephalad

6 3 Right Equivocal Positive Small None Long Superficial Exited/cephalad

7 3.5 Left Equivocal Positive Average Right congenital
hernia

Long Superficial Exited/cephalad

8 4 Left Positive Positive Average Hypospadias Adequate Superficial Exited/NA

9 5 Bilateral Positive Positive Average None Adequate Superficial Exited/NA

10 11 Left Positive NA Average None Long Superficial Exited/cephalad

11 6 Left Positive NA Average Right congenital
hernia

Adequate Superficial Exited/cephalad

12 8 Left Equivocal Positive Average None Long Subcutaneous Exited/cephalad

13 2.5 Left Positive NA Average None Long Superficial Exited/cephalad

14 3.5 Left Positive Positive Small None Adequate Superficial Exited/NA

15 5 Right Positive Positive Small Left congenital
hydrocele

Long Superficial Exited/cephalad

16 5.5 Right Positive Positive Average None Long Superficial Exited/cephalad

17 4 Right Equivocal Positive Small Right congenital
hernia

Long Subcutaneous Exited/cephalad

18 5 Left Positive Positive Average None Long Superficial Exited/cephalad

19 3 Left Positive Positive Average Right congenital
hernia

Long Superficial Exited/cephalad

20 2.5 Right Positive NA Average None Long Superficial Exited/cephalad

21 4.5 Right Positive Positive Average None Adequate Superficial Exited/NA

22 9 Right Positive Positive Average Right congenital hernia Adequate Superficial Exited/cephalad

23 3 Right Positive Positive Average None Long Superficial Exited/cephalad

NA not available data
aProminence of the testis was considered positive when observing the testis got more prominent while the patient is contracting the abdominal muscles
bSuperficial means location of the testis in the superficial inguinal pouch (outside the inguinal canal) between the fascial layer and external oblique aponeurosis.
In most of the cases, the gubernacular attachments were reported attached to the boundaries of the pouch or fascial layers
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respectively. Only two cases (4.5%) had bilateral ectopic
testes (Tables 1, 2, and 3). The presented age was con-
sidered as the age of intervention, because all cases were
treated within days or weeks from their presentation
date to our center.
All cases presented clinically with the complaint of

empty scrotum. Regarding the inguinal ectopic testes,
they were diagnosed according to the absent history of
documented previous scrotal location and the findings
of physical examination and surgical exploration (Table
2). To localize the impalpable testes, laparoscopy was
done in four cases (9%) including three abdominal and
one crossed ectopic testes which were initially diagnosed
as impalpable testes. The fourth abdominal ectopic testis
was treated by open surgery due to unavailability of a
laparoscopist at the time of presentation. Imaging in-
cluding magnetic resonance imaging are not recom-
mended in our policy, but they were requested before
presentation to our center (Tables 2 and 3).
In cases of unilateral ectopic testis, the contralateral

testis and its adnexa were normal in 34 (77.3%) cases. In
the remaining cases, congenital inguinal hernia (15.9%),
cryptorchidism (4.5%), and congenital hydrocele (4.5%)
were the contralateral associated anomalies. Also, hypo-
spadias (2.3%) and ectopic kidney (2.3%) were reported
(Tables 1, 2, and 3).
All cases were treated surgically by orchiolysis and

orchiopexy, but they were operated by different



Table 3 Characteristics of the cases of non-inguinal testicular ectopia

No. Age Anatomical site/type Anatomical side Testicular
size

Associated anomalies Investigationsa Approach Complications

1 2 Anterior abdominal wallb Left Small None Laparoscopy Laparoscopic Atrophy

2 3.5 Anterior abdominal wall Right Small Left inguinal
cryptorchidism

Laparoscopy Laparoscopic Wound infection

3 3 Anterior abdominal wall Left Average None MRI Midline None

4 8.5 Anterior abdominal wall Right Small None None Laparoscopic/inguinal None

5 6.5 Femoral triangle Right Average None US Inguinal/scrotal None

6 7 Femoral triangle Left Average None None Inguinal/scrotal Hematoma

7 15 Femoral triangle Left Small None None Inguinal/scrotal None

8 4 Femoral triangle Right Small None US Inguinal/scrotal None

9 7 Root of penis Left Average None None Inguinal None

10 12 Root of penis Left Average Right congenital
hernia

None Inguinal None

11 6 Penile shaft Right Small None None Inguinal/penile None

12 8 Contralateral hemiscrotum Right Average Left congenital
hernia

US, laparoscopy Inguinal/scrotal None

13 5 Contralateral hemiscrotum Left Average Right congenital
hernia

US Inguinal/scrotal Hematoma

14 25 Contralateral hemiscrotum Left Average None US, MRI Inguinal/scrotal None

15 21 Perineum Right Average None None Inguinal/scrotal Hematoma

16 24 Perineum Left Average Right cryptorchidism None Inguinal/scrotal None

17 17 Perineum Right Average None None Inguinal/scrotal Hydrocele

18 13.5 Perineum Right Average None None Inguinal/scrotal None

19 5 Perineum Left Small Right congenital
hydrocele

None Inguinal/scrotal None

20 11 Perineum Right Average None None Inguinal/scrotal None

21 19 Perineum Bilateral Average None None Inguinal/scrotal None

Abbreviations: MRI magnetic resonance imaging, NA not available data, US ultrasonography
aInvestigations here refer to the non-laboratory workups including imaging and laparoscopy. Imaging were requested before presentation to our center
bAnterior abdominal wall locations were preperitoneal in 3 cases and interstitial in 1 case
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surgeons. The preperitoneal testes were located at the
inner surface of the umbilical region in two cases and
right iliac region in one case without any reported per-
sistent processus vaginalis. Laparoscopic dissection was
demanding due to unusual site of the testes, adherence
to the underlying tissues, and to preserve them with the
relatively small sizes. Inadvertent damage of the testicu-
lar blood supply could not be excluded. Owing to this,
two-stage Fowler-Stephen operation was carried out in 2
cases. The third preperitoneal case was treated by open
orchiolysis and orchiopexy. The interstitial abdominal
testis was located at the iliac region between the external
oblique and internal oblique aponeuroses without de-
fects in the abdominal wall. On inguinal exploration
after laparoscopy which showed a query intracanalicular
testis, the spermatic cord was seen exiting the right in-
guinal ring and traversing upwards and laterally to a
small-sized testis underneath the aponeurosis of the ex-
ternal oblique muscle. Regarding the inguinal ectopic
testes, the gubernacular attachment was reported to be
at the superficial inguinal pouch (in Scarpa’s or external
oblique fascia) in 18 cases (78.3%) with failed localization
of the layer of fascial attachment in 5 cases (21.7%). Des-
pite fulfillment of the other clinical and surgical criteria
(Table 2), these latter 5 cases were described separately
to have an “indeterminate diagnosis of inguinal ectopic
testis” due to undefined gubernacular attachments. In
the non-inguinal cases, testicular atrophy occurred in 1
case (4.8%), while minor complications occurred in 6
cases (28.6%) (Table 3). No major complications were
reported among the patients of inguinal ectopic testis.
Postoperative follow-up was scheduled at 1 month, 6

months, and every 12 months thereafter. Its duration
ranged between 2 and 7 years. Of the 6 patients who
were presented above or reached the age of 18 years during
follow-up, only two patients were diagnosed with infertility
and treated by assisted reproductive techniques. Both of
them had unilateral non-inguinal ectopic testes.



Fig. 1 A 4-year-old boy with right perineal ectopic testis. a A preoperative view showing a well-formed empty right hemiscrotum with a nearby
right-sided oval perineal swelling. b An intraoperative view showing the approach via the inguinal skin crease incision, average testicular size, and
lengthy spermatic cord. c A direct postoperative view showing the hemiscrotum with the testis repositioned inside. The patient of these pictures
is not included in the calculations and numbers in the tables or text, because he presented outside the time frame and after collection of data of
this series (in 2019)

Gadelkareem et al. Annals of Pediatric Surgery           (2020) 16:27 Page 5 of 9
Discussion
The line of testicular descent extends from the level
of the lower pole of the kidney to the level of the
scrotal neck. Any location of the testis outside this
pathway should be classified as testicular ectopia [4,
12, 13]. However, clinically palpable extrascrotal testes
should be examined meticulously to differentiate un-
descended, retractile, ectopic, and ascending testes
from each other, with assistance of the other tools of
diagnosis, because management could be different [1,
2]. The reported positions of ectopic testis include
superficial inguinal pouch, perineum, femoral region,



Fig. 2 A 5-year-old boy presented with empty left hemiscrotum due to transverse testicular ectopia which was diagnosed preoperatively by
ultrasonography with congenital hernia. A view before scrotal positioning and transseptal orchiopexy. Note the average size of both testes and
adequate length of spermatic cords
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contralateral hemiscrotum, pubopenile (pubopenile,
suprapubic, prepenile, or penile) region, and anterior
abdominal wall [2, 3, 14]. However, a new classifica-
tion should be implemented to withstand all the re-
ported sites of testicular ectopia including the
anterior abdominal wall ectopic testes for differenti-
ation from the other entities of abnormal testicular
descent [6, 7, 15].
Age of presentation of testicular ectopia is variable be-

tween the neonatal period and adulthood [13, 14, 16].
Abdominal positions of testicular ectopia are extremely
rare, where a few cases have been reported so far [4].
Abdominal ectopic testis may be located, either on the
inner surface of the anterior abdominal wall to be
known as a preperitoneal testicular ectopia [17–19], at
the subcutaneous spaces mimicking Spigelian hernia [4,
20], or as interstitial abdominal wall testis which has
been recently reported [21]. The preperitoneal positions
have been increasingly detectable with the use of lapar-
oscopy which represents the most accurate tool for man-
agement of the impalpable and intraabdominal testes
[22]. Surgical significances of abdominal ectopic testis
may differ from the abdominal undescended testis due
to its relatively high and aberrant positions that may
render laparoscopic management technically difficult.
Preperitoneal locations are exceptions of the well-known
definition of ectopic testis, where the testis may not
traverse the inguinal canal [15, 18, 19]. Instead, it loops
inside the abdominal cavity and resides in unusual sites.
Our perspective is to differentiate it from the abdominal
undescended testis by its location away from the line of
normal testicular descent. Two current cases with pre-
peritoneal position were treated laparoscopically with
difficult manipulations that resulted in testicular atrophy
in one case. So, the first priority in laparoscopy should
go for preservation of the testicular vessels. In cases of
inadvertent damage of the testicular blood supply due to
unfamiliar position or adhesions to the surroundings,
Fowler-Stephen operation could be a valid alternative.
Based on its clinical and surgical criteria, inguinal ec-

topic testis could be differentiated from cryptorchidic/
undescended, retractile, and ascending testes. Surgically,
it is the commonest form of testicular ectopia. The pro-
posed mechanism is that the testis strays the line of des-
cent to the superficial inguinal pouch after exiting the
external inguinal ring [8]. Although it could be sus-
pected from the clinical findings, the diagnosis of ectopic
inguinal testis could be confirmed only by the findings
of surgical exploration similar to the current cases. Con-
troversies have been raised by Murphy and Butler to
consider this type just as similar as the inguinal undes-
cended testis depending mainly on its apparent anatom-
ical location in the line of normal descent and a
relatively shorter spermatic cord than the other ectopic
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variants [14, 18]. However, this postulation seems to be
inaccurate, if we returned to the definitions and mecha-
nisms of each pathology. So, we prefer to consider the
superficial inguinal testis as an ectopic one, when it relo-
cates upwards and laterally from the normal pathway.
However, confirmation of the inguinal ectopic testis
could be difficult due to failure of localization of the
gubernacular inguinal attachments. So, we had to differ-
entiate 5 cases from the current series into a separate
group of indeterminate diagnosis of inguinal ectopic
testis. However, owing to fulfilling the other criteria in-
cluding the location away from the line of normal des-
cent clinically and surgically, they were still having
higher possibilities of being ectopic inguinal testes rather
than any other anomalies of testicular descent.
Length of the spermatic cord of the ectopic testis

seems to vary by position. It should be considered as a
result rather than a cause of the anomaly, and it is rela-
tive to the predefined position by other factors such as
the gubernacular attachment. Hence, it is very long for
testes that are traversing distantly in certain sites such as
the cases of perineal, abdominal wall, and transverse tes-
ticular ectopia [14, 20, 23]. However, it is relatively short
in the case of the superficial inguinal testis which is lo-
cated in the nearest site to the external inguinal ring.
The ascending testis is defined as a testis that perman-

ently ascended upwards to the inguinal region after a
documented history of previous scrotal location [9, 24].
It has been suggested that significant proportions of the
testes that are treated by orchiopexy are due to ascend-
ing testes. The criteria in this definition exclude the pos-
sibilities of testicular ascent in our cases. Also, two peaks
of orchiopexy have been reported at the ages of 2 and
10–11 years [7, 24], where the second peak has been at-
tributed to the ascending testes. Accordingly, the relative
low mean age (5.15 years) of the current series of in-
guinal ectopic testes could be another difference that
they were not ascending testes. On the other hand,
missed low lying undescended testes, gliding (patho-
logical retractile testis), and retractile testes have been
proposed to contribute to the major proportions of as-
cending testis rather than the ectopic testes [7, 15, 24].
Besides the increasingly reported abdominal ectopic

testes and the controversial inguinal ectopic ones, other
classic types of testicular ectopia are variably reported.
Perineal ectopic testis is the commonest form of the
non-inguinal testicular ectopia. An observation has been
made from the reported cases in the literature and the
current series that the perineal testis presents in a rela-
tively older age than the other variants [13, 14, 25]. This
finding could be attributed to the anatomical nature of
the perineum where it could be missed on physical
examination at early presentation. Femoral testis is very
rare, located in Scarpa’s triangle with its cord is deep to
the inguinal ligament, and may mandate a high index of
clinical suspicion and demanding surgical dissection.
Also, prepubic (prepenile or pubopenile and penile) tes-
tes are extremely rare variants [1, 23]. Transverse tes-
ticular ectopia is the most complex form due to several
issues that should be considered in management includ-
ing congenital fusions, difficult differentiation of the tes-
tes from each other, and association with other
congenital anomalies such as congenital hernia and
chromosomal abnormalities such as persistent Mullerian
structures. However, introduction of laparoscopy and
transseptal orchiopexy techniques has much alleviated
these difficulties [1, 23, 26–28].
In contrast to the undescended testis, testicular ectopia

has no chances for spontaneous resolution or conserva-
tive correction. In a few circumstances, however, com-
plexity of the anomaly such as fusion of the structures
with delayed presentation by infertility may prevent sur-
gical correction [16, 26]. Otherwise, surgical correction
is recommended as early as possible. Orchiopexy is usu-
ally simple due to the long spermatic cord which allows
easy repositioning of the testis in the scrotum in most of
the variants [1, 2, 14]. However, preperitoneal and trans-
verse testicular ectopia may warrant laparoscopic assist-
ance with technical difficulties [1, 26].
Our data showed variable age presentation between

childhood and adulthood with more delayed presentations
among the non-inguinal ectopic testes relative to the in-
guinal ectopic testes. Delayed presentation and diagnosis
of testicular ectopia may come from different causes in-
cluding inaccurate physical examination, non-specialized
physicians, and lack of awareness of the primary health-
care physicians and families regarding these anomalies.
Testicular ectopia has higher potential risks of infertility,
malignancy, trauma, and torsion [1, 2, 13, 27]. In the
current cases, two patients with a unilateral ectopic testis
had infertility. Similarly, infertility has been reported with
cases of unilateral ectopic testes [13, 14]. Although the
post-pubertal ectopic testis may have a fairly normal size,
it is prone to have markedly deficient spermatogenesis.
This risk could be attributed to loss of the scrotal
temperature-regulating effect, delayed presentation, and
late orchiopexy. Also, the intrinsic histologic changes
could be present owing to the congenital nature [13, 14].

Limitations of the study
Owing to the retrospective nature of the study and differ-
ent operators of the cases, well-adjusted surgical findings
and details were missing in many instances. Accurate de-
scription of the testicular size and gubernacular attach-
ment such as to inguinal fascia was deficient in certain
cases. Also, analytic and comparative statistical studying
was inappropriate. However, retrospective methodology
seems to be the most suitable way for these rare entities.
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Conclusions
Testicular ectopia is very rare with a relatively delayed
presentation. Anatomical sites include the superficial in-
guinal pouch, perineum, femoral region, pubopenile re-
gion, contralateral hemiscrotum, and anterior abdominal
wall. In spite of the controversies about the inguinal ec-
topic testes, the clinical and surgical characteristics of
these testicles may support advocating the superficial in-
guinal pouch as a definitive site of testicular ectopia,
even to be the commonest site. The inguinal ectopic
testis strays the line of normal descent residing upwards
and laterally from the inguinal ring. The ectopic testis
should be considered with a high index of suspicion on
physical examination and during laparoscopy, when the
latter is indicated.
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