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Abstract

Background: Vasoepididymal anomalies are not rare among children with cryptorchidism. They may affect fertility
following orchiopexy. Herein, we describe the cases of abnormalities of the vas deferens and epididymis in children
undergoing orchidopexy for cryptorchidism. Data were collected retrospectively from six centers providing care for
patients with undescended testicles from September 2017 to February 2019. All patients whose congenital
anomalies of the epididymis or vas deferens were discovered incidentally during operative intervention for
cryptorchidism and where photographs of the anomalies were taken were included.

Results: The total incidence of congenital anomalies on the 467 testicles which had operations was 13.2%.
Congenital epididymal and vas deferens anomalies were more common on the left side than the right side in
patients with cryptorchidism (P = 0.038). Attachment anomalies between the epididymis and testis were the most
common epididymal anomaly (36.3%), while a vanished vas deferens was the most frequent vas deferens anomaly
(18%). Three patients had absent vas deferens, two had curled vas deferens, two had vas deferens separated from
the epididymis, and one had a duplicated vas deferens. Three patients had an epididymal cyst, one had an
enlarged appendix of the epididymis, and one had epididymal agenesis.

Conclusion: Attention must be paid during any surgery on an undescended testicle as an anomaly of the vas
deferens could lead to unexpected complications. Anomalies of the vas deferens or epididymis that present in
cases of cryptorchidism occur mostly on the left side.
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Background
An undescended testicle, a common congenital
anomaly affecting approximately 2% of male neo-
nates, can be associated with a wide range of other
congenital anomalies. These children, whether or not
they undergo surgery, may have sequelae of poorly
functioning testicles attributed to a wide spectrum of
other congenital anomalies that can affect the tes-
ticle, epididymis, or vas deferens. These anomalies
may be associated with infertility which may be im-
proved in some cases with an early orchiopexy. Even
with a normal contralateral testicle, there may be
fertility problems attributed to associated anomalies
of the vas deferens or epididymis.
While anomalies of the testis, epididymis, and vas

deferens are found in 2% of normal male fetuses,
epididymal anomalies are more common in crypt-
orchid testes [1]. However, their exact incidence is
underestimated and it is unlikely that it can be done
accurately, as operative records of testicular or scro-
tal surgery generally do not an elaborate detailed de-
scription of outcomes. Also, most descriptions of
these anomalies are isolated case reports or are from
selected populations and are therefore of limited
statistical value [2].
Until 1971, there had been little effort for the struc-

tured or classification of epididymal and vasal anomalies
associated with undescended testicles [2–4]. Although,
we modify this classification by more detailed subdiv-
ision to epididymal and vasal anomalies and by adding
few missing anomalies.
This paper intends to be a teaching resource with a

visual catalog of 22 associated abnormalities of the epi-
didymis and vas deferens observed in children undergo-
ing orchidopexy for undescended testes.

Methods
We retrospectively collected data from patients with
anomalies of the epididymis or vas deferens. These
anomalies were discovered incidentally during operative
intervention for cryptorchidism. A series of 430 patients
with 467 testicles were analyzed from September 2017
to February 2019. All included cases had photographic
documentation. This visual documentation was evalu-
ated by the most senior staff.
All patients underwent surgery by one of seven experi-

enced pediatric surgeons at six different Egyptian univer-
sity hospitals. All patients underwent surgery with the
same technique (open surgery for a palpable cryptorchid
testicle or laparoscopic surgery for a non-palpable crypt-
orchid testicle).
All testes were fixed to the ipsilateral sub-dartos

pouch. All epididymides and vasa deferentia were care-
fully examined, and any observed anomalies were

recorded. Congenital anomalies of the epididymis were
classified by our modified system detailed in Fig. 1 [1, 5,
6]. Anomalies of the vas deferens are listed in Table 1
[5]. Our modified classification system was referred from
the classification system of Sanjeev and Morgentaler,
1997 [5].
Data, including the antenatal history, history of as-

sociated anomalies, location of the testicle, and re-
sults of a renal ultrasound, were obtained from the
medical records. Patients without photographic
documentation of the anomalies were excluded from
the study.

Consent for publication
Written consent was obtained from all of the included
patients’ parents for operative intervention, but no con-
sent was obtained for the publication of intra-operative
pictures because they do not contain any personal
details.

Ethical approval and consent for participate
It obtained by 1st author institute ethical commitment.
Written informed consent was obtained from the parent
and or legal guardian of every participant.

Statistical analysis
SPSS, version 17, was used to perform statistical ana-
lyses. The Pearson chi-square test was used for the com-
parative analysis of categorical variables. A P value <
0.05 was considered significant.

Results
A total of 467 testes were observed in 430 patients,
with 37 patients having bilateral undescended testes.
Interventions performed included an open inguinal
incision, laparoscopy, and combined inguinal incision
and laparoscopy in 248, 190, and 29 testes,
respectively.
Only 57 patients with congenital anomalies of the vas

deferens or epididymis were discovered incidentally dur-
ing the operative intervention for cryptorchidism. Of
these 57 patients, only 22 had photographic reports
and were included in this study. The total incidence
rate for epididymal and vas deferens anomalies in
this study was 13.2%. None of the included patients
had a history of maternal drug use or radiation
exposure.
The patients ranged from 8 to 125 months (mean,

34 months) in age at the time of operation. Sixteen
patients underwent surgery with a conventional open
technique, 4 underwent surgery utilizing a laparo-
scopic technique, and 2 patients were managed with a
combination of open and laparoscopic techniques.
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Table 2 shows a number of epididymal and vas defer-
ens anomalies compared with the laterality of the undes-
cended testicle. Congenital epididymal and vas deferens
anomalies were more commonly found on the left than
on the right side in patients with cryptorchidism (P =
0.038,). There was no statistically significant difference
between testicle location and epididymal anomalies (P =
0.059, Table 3).
The different anomalies detected in the vas deferens

and epididymis were listed in Table 4. Disconnection
anomalies between the epididymis and testicle were the
most common epididymal anomaly no. 8 (36.3%), while
a vanished vas deferens was the most frequent vas defer-
ens anomaly no. 4 (18%).
Table 5 lists the associated anomalies and syndromes

in our patients.

Discussion
All types of vaso-epididymal anomalies are encoun-
tered with cryptorchidism. We found no statistically
significant association between vas deferens and/or
epididymal anomalies and the location of the undes-
cended testicle (P = 0.059), although this was close
to being significant. A unique aspect of this study
was its reliance on photographic reports of the vari-
ous anomalies. We correlated the perceived deficien-
cies with the numerous existing classification
systems.

Table 1 Anomalies of the vas deferens [5]

o Unilateral absence of vas deferens

o Congenital bilateral absence of vas deferens

o Ectopic vas deferens

o Duplication of vas deferens

o Diverticulum of vas deferens

o Segmental aplasia of vas deferens (skip vas)

o Crossed dystopia of the vas deferens

Table 2 Epididymis and vas deferens anomalies in cross
tabulation with the laterality of the undescended testicle

Epididymis and vas deferens anomalies & Undescended testis
laterality cross tabulation

Count Undescended testis Total

Right
undescended
testis

left
undescended
testis

Epididymis and vas
deferens anomalies

Yes 6 16 22

No 222 223 445

Total 228 239 467

Chi-square test = 0.038, p value for significance < 0.05

Fig. 1 Congenital anomalies of the epididymis [5]. A Elongated
(looping) epididymis. B Anomalies of attachment to the testis [6]. B1
Attachment of caput and cauda (detached corpus). B2 Attachment
of caput only. B3 Attachment of cauda only. B4 Complete
separation of the testis and epididymis. C Epididymal anomalies of
obliteration (agenesis) [1]. C1 Obliteration of the efferent ducts. C2
Obliteration of the epididymal body. C3 Epididymal body separated
into two parts. C4 Agenesis of the distal half of the epididymis. C5
Complete epididymal agenesis. D Congenital epididymal cyst. D1
Caput cyst. D2 Corpus cyst. D3 Caudal cyst. E Enlargement stalk of
the epididymal appendix. F Duplication. G Ectopia
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A long, curled vas deferens was first reported in
1910 by Moschcowitz [9] and may be present in up
to 20% of undescended testes located inside or prox-
imal to the inguinal canal. This associated

abnormality may be injured during orchidopexy [10].
Thomas and Day favored performing a detailed in-
spection of structures inferior to the lower pole of
the testicle early on. This allowed for confirmation of
the presence of a curled vas and enabled appropriate
caution to be taken to avoid inadvertent transection
during surgery.
Based on our experience, sometimes the vas deferens

enters the inguinal ring, proceeds for a distance in the
inguinal canal, and then returns to the abdominal tes-
ticle. Such cases are called a curled vas deferens and
could be removed when a vanished testicle is determined
during inguinal exploration without performing laparo-
scopic exploration (patients 1 and 2, Figs. 2 and 3a, mal-
formation type A).
The partial or complete obstruction associated with

anomalies of attachment between testicle and epididy-
mis may lead to difficulties with sperm transport with

Table 4 Anomalies of the vas deferens and the epididymis detected in our study

Case no. Anomalies No. Fig. no. Malformation type

Anomalies of the epididymis

1–2a A long curled vas deferens (looping epididymis).
Case no. 2 had also complete detached epididymis from testis.

2 2 and 3A A
A and B4

3 Congenital enlarged appendix of the epididymis. 1 3B E

4–6 A congenital epididymal cyst (caput and corpus). A case no. 4 had also detached
body of the epididymis from the testis.

3 4 D

7a The epididymis is completely detached from the testis.
One case of repeated curled vas deferens.
One case of repeated duplication of the vas deferens

3 5A and 3A
(repeated)
and
6
(repeated)

B4

8b The caput and corpus of the epididymis is detached from the testis. 1 5B B3

9–11” The corpus of the epididymis is detached from the testis.
Case no. 11 had also congenital diaphragm.

4 4A (repeated)
and
7 and 8

B1

12 Complete epididymal agenesis 1 9 C5

Anomalies of the vas deferens

13-15c Vanished proximal part of the vas deferens half an inch from the internal ring. 3 10–11 Table 1 [5]

16-18 Absence vas deferens. 2 12–13 Table 1 [5]

19 Congenital separated vas deferens.
One case of repeated curled vas deferens.

2 14
and
3
(repeated)

d

20a Duplication of the vas deferens.
Also, the epididymis is completely detached from the testis.

1 6A and B Table 1 [5]
and
B4

215!! Vanished distal part of the right vas deferens [7]. 1 Table 1 [5]

22 Congenital union between right and left vasa deferentia in a case of crossed
testicular ectopia (crossed dystopia of the vas deferens) [8].

1 Table 1 [5]

According to the classification system adopted in this study (Fig. 1):
a Patients 2, 7, and 20 had testes that were completely separated from the epididymis (Figs. 3a, 5a, and 6b, malformation type B4).
b Patient 8 had an epididymis attached at the caudal end only (Fig. 5b, malformation type B3), while patients 9, 10, and 11” had an epididymis attached at the
caput and the cauda (detached corpus, Figs. 4a, 7, and 8, malformation type B1). However, patient 11” had a congenital diaphragm
c 3 Patients had a congenitally absent proximal part of the left vas deferens (proximal aplasia) (patients 13, 14, and 15; Figs. 10 and 11, Table 1), and we
previously reported a case of a congenitally absent distal part of the right vas deferens5!!
d We recommend adding this missing anomaly and modifying the classification system of the vas deferens (Table 1) [5]

Table 3 Congenital epididymal and vas deferens anomalies
with level of undescended testicles Crosstabulation

Count Level of undescended testicles Total

Law
undescended
testicles
(inguinal)

High
undescended
testicles
(abdominal)

Congenital
epididymal and vas
deferens anomalies

Yes 16 6 22

No 232 213 445

Total 248 219 467

Pearson chi-square = 0.059
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subsequent impairment of fertility, despite early surgi-
cal correction of an undescended testicle. Also, an
elongated epididymis may result in problems for
sperm maturation, transportation, and infertility [11].
Patient 11 had a congenital diaphragm, and we, there-
fore, considered this a mild form of epididymal de-
tachment (patient 11, Fig. 8, malformation type B).
Qin, et al. in 2020 found a rate of disconnection be-
tween the epididymis and testicle of 21.4% [12]. The
rate of disconnection anomalies in our study is 36.3%
(patients 2, 4, 7, 8, 9, 10, and 11, Figs. 3a, 4a, 5, 6, 7
and 8, malformation type B) (Table 4). While in
Caterino, 2014, the rate of the only disconnection be-
tween the epididymis and testicle is 51.5% [13].
An enlarged appendix of the epididymis is a devel-

opmental remnant of the mesonephric (Wolffian)
duct [14]. Normally, epididymal appendages are of
no clinical significance, but when inflammation or
torsion occurs, they can cause acute scrotal pain in
children [15]. This is most commonly due to torsion
because the stalk is long in 78% of cases [15]. This
finding was not listed in the classification of epididy-
mal anomalies, but we have added it to our modified
classification system as type E. In this case, the sur-
geon did not remove the enlarged, stalked appendix
of the epididymis; however, we recommend removal

to avoid torsion (patient 3, Fig. 3b, malformation
type E).
Embryological epididymal cysts represent blind-end ef-

ferent ducts that failed to fuse with the mesonephric
duct during embryogenesis. They do not compromise
fertility if other efferent ducts form normal unions with
the epididymal tubules. However, in the case of ob-
structive azoospermia, these cysts may represent a reser-
voir for sperm aspiration [5]. This is an incidental
finding in approximately 14.4% of asymptomatic boys.
The incidence of cysts increased with age, with a total of
35.3% of boys older than 15 years having cysts. These
cysts are clinically irrelevant, and no treatment is re-
quired in asymptomatic cases [16]. In our modified clas-
sification system, we classified the epididymal cyst
according to its position in the epididymis (patients 4, 5,
and 6, Fig. 4; malformation type D).
The diagnosis of a duplicated vas deferens can be

made on physical examination, but it requires a
high degree of clinical suspicion [5]. Additionally,
caution is advised to avoid causing inadvertent in-
jury to the vas deferens in patients with this anom-
aly. When present, this condition should not be
forgotten during vasectomy operations (patient 20,
Fig. 6, Table 1).
Four patients in our study had segmental vas defer-

ens atresia. Proximal and distal were defined accord-
ing to the direction of sperm movement from the
epididymis (proximal) to the prostate (distal) [7] (pa-
tient 13, 14, 15 and 21, Figs. 10 and 11, Tables 1 and
4).
We attributed this segmental atresia to a vascular

accident occurring during an early phase of develop-
ment when the arterial supply of the gonad and
Wolffian duct originates from lateral branches of
the dorsal aorta. However, during involution of the

Fig. 2 a congenital long looping epididymis and looping vas deferens. b Another view

Table 5 Associated anomalies and syndrome detected with
epididymal and vas deferens anomalies in cases of
cryptorchidism

Associated anomalies and syndrome Number

Vanishing testis 3

Partial androgen insensitivity syndrome 1

Unilateral absent kidney 1

Cardiac anomalies ASD 1
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mesonephric duct, the blood supply to the testicle
originates from the internal spermatic artery, while
blood supply to the vas deferens originates from the
internal iliac artery. During this transition, avascular
accident could be responsible for the formation of a
segmental epididymis or vas deferens atresia [17].
These three patients of an absent proximal part of
the vas deferens were accompanied by ipsilateral
testicular agenesis (patients 13, 14, and 15; Figs. 10
and 11, Table 1).
An absent testicle called a vanished or vanishing testis is

observed in 3–10% of cases of cryptorchidism. There are

three theories regarding the etiology of congenital agenesis
of the testicle: (a) an absence of testicular development
during the fetal period; (b) interruption of the vascular
supply to the testicle during the fetal period; and (c) atro-
phy caused by intrauterine testicular torsion [18].
Agenesis of a vas deferens can be suspected based on

physical examination. When there is a lack of contralat-
eral ductal anomalies, most men will still be normally
fertile. Contralateral anomalies should be suspected
when men with unilateral absence of the vas deferens
present with subfertility [5]. This anomaly occurs in 0.06
to 1.0% of healthy men and is more common on the left

Fig. 4 a Epididymal caput cyst with epididymal body detached from the testis. b Congenital epididymal caput cyst (non-toothed forceps). c
Congenital epididymal corpus cyst

Fig. 3 a Completely separated testis (Babcock forceps) from the epididymis (non-toothed forceps); congenital curled vas deferens (black arrow) is
also separated from the tail of the epididymis. b Enlarged stalked epididymal appendix
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side than on the right. Our three patients with absence
vas deferens occurred on the left side (patients 16, 17,
and 18; Figs. 12 and 13, Table 1).
In 75% of patients with unilateral agenesis of the vas

deferens, the caput of the epididymis is the only segment
present (type C4) [5]. Embryologically, the testicle and
epididymal caput emerge from the genital ridge, while
the body of the epididymis and the vas deferens origin-
ate from the mesonephric tubules and Wolffian duct.
Union among these structures occurs via canalization of
the rete testis and mesonephric tubules [6].
Patient 19 had a vas deferens that was completely

separate from a normal-appearing epididymis and
testis Fig. 14. We cannot attribute the congenitally
separated vas deferens in this case to a failed union,
because the epididymis was completely normal and
there was no agenesis in the body or tail of the epi-
didymis. This was the only patient with a congenitally
absent ipsilateral kidney. We recommend adding this
anomaly and modifying the classification system of
the vas deferens.
Patient 12 was unique because he had partial an-

drogen insensitivity syndrome (Fig. 9, malformation
type C5). This condition results from insensitivity to
the biological actions of androgens in males with nor-
mal testicular production of age-appropriate androgen
concentrations. This anomaly is caused by mutations in
intron 2 of the androgen receptor gene which leads to im-
paired nuclear translocation after hormone stimulation

[19]. This mutation is found in only 22% of patients with a
partial androgen insensitivity syndrome-like phenotype
[20].
Nigel, et al. explained that while androgen resist-

ance can occur in the presence of a normal andro-
gen response (AR), the AR is essential for
masculinization. Multiple other components of the
AR complex and signaling network are required for
complete virilization. There is some evidence sup-
porting the notion that nuclear receptor co-
regulators play a role in hormone resistance, but the
mechanism remains poorly understood [21]. Add-
itionally, this patient had epididymal agenesis, which
has been hypothesized to occur as a result of subtle
abnormalities in the hypothalamic-pituitary-gonadal
axis causing abnormal epididymal development and
blunting of the normal postnatal testosterone and
gonadotropin surge in boys with cryptorchidism [6].
Complete epididymal agenesis was also not present
in the previous classification system, and we have
sub-classified this anomaly as type C5.
In addition to the teaching catalog of this paper,

this study benefits the scientific community by adding
some missing anomalies like enlargement stalk appen-
dix of the epididymis, complete epididymis agenesis,

Fig. 6 a Duplication of the vas deferens. b Left epididymis
completely separated from the left testis (the upper non-toothed
forceps lies between the double vasa deferentia)

Fig. 5 a A complete separation of testis and epididymis. b
Epididymal head and body detached from the testis
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sub-division of an epididymal cyst, and congenital
separated vas deferens to the previously existing (clas-
sification system) [5].
This study has some limitations. A renal ultrasound

was missing in seven included patients due to the ab-
sence of a unified protocol for managing these anom-
alies or incomplete hospital records. Additionally, we
did not analyze mutations in the cystic fibrosis trans-
membrane conductance regulator gene in patients
with absent vasa deferentia due to a lack of resources
and the absence of a unified protocol.
The availability of intra-operative pictures for our

patients depended on the sporadic authors’ diligence
due to the absence of intra-operative recorders at our
institutions, and this resulted in a large number of
patients being excluded from the study. Abdelmohsen,
et al. published two case reports of congenital anom-
alies of the vas deferens [7, 8]. While we used these
cases to increase the number of included cases, we
did not repeat publication of those pictures. The

global rate of vaso-epididymal anomalies in our study
is lower compared to the published literature. We at-
tribute our low incidence rate to the poor observation
of these anomalies by the surgeon without the benefit
of learning modules or pictures.

Conclusion
Surgeons should be aware of a curled vas deferens or
a duplication anomaly when performing orchiopexy.
Most of the common anomalies of the vas deferens
or epididymis observed in a patient with cryptorchid-
ism occur on the left side. When the proximal part of
the vas deferens is missing, the patient usually also
has an ipsilateral absent testicle. Vasoepididymal
anomalies may be associated with other syndromes.
Additionally, we suggest that the classification of vas
deferens and epididymal anomalies should be ex-
panded by adding missing anomalies, such as those
described here.

Fig. 8 a Non-toothed forceps demonstrates a congenital diaphragm between the epididymis and testis. b Non-toothed forceps elevates a
diaphragm which partially covers this parted body of the epididymis from the testis

Fig. 7 Two cases with epididymal body detached from the testis
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Fig. 10 a Vanished proximal portion of the left vas deferens with
absent vessels (black arrow), left closed internal ring (red arrow). b
Right side with normal vas deferens and vessels for comparison

Fig. 9 a Infant with partial androgen insensitivity syndrome: left poorly developed scrotum, hypospadias with ventral chordee, and left palpable
undescended testis. b Complete left epididymal agenesis
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Fig. 11 a, b Vanished proximal portion of the left vas deferens
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Fig. 13 a Vas deferens agenesis (vessels are present but not the vas deferens). b Congenital absence of the vas deferens

Fig. 12 a Congenital absence of the vas deferens. b Vas deferens is
present on the right side for comparison
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Fig. 14 Congenital separated right vas deferens
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