[ DOI: 10.7860/1JARS/2023/59067.2889 ]

Anatomy Section

Original Article

Variable Anatomical Presentation of Testicular
Veins: A Cross-sectional Study

SUSHMA DARIPELLI', ROHINI MOTWANI?, SIPRA ROUT?, MRUDULA CHANDRUPATLA?, T BHAVANI®

ABSTRACT

Introduction: The anatomy of gonadal veins is of growing
importance, with an increased number of laparoscopic and open
intra-abdominal surgical procedures. Gonadal veins display great
variability concerning their course, number, and termination site.

Aim: To explore the possible anatomical variations in the course
and termination pattern of testicular veins.

Materials and Methods: A cross-sectional study was conducted
on 35 human male cadavers in Gandhi Medical College,
Secunderabad, Telangana, India and All India Institute of Medical
Sciences (AlIMS), Bibinagar, Telangana, India, from 2019-2021.
The course numbers and drainage pattern of testicular veins were
analysed for any anatomical variations.

INTRODUCTION

Gonadal (testicular and ovarian) veins drain the gonads (testis
and ovaries) and are asymmetric anatomically. About 15-20 veins
appear from the posterior border of the testis and epididymis and
unite to form several highly anastomotic channels surrounding
the testis, known as the pampiniform plexus which forms the
bulk of the spermatic cord [1]. This vascular arrangement means,
that counterflowing arteries and veins are separated only by the
thickness of their vascular walls, permitting the exchange of heat
and small molecules and facilitating the maintenance of lower
testicular temperature [2]. The pampiniform plexus ascends anterior
to the ductus deferens and is drained by 3-4 veins in the inguinal
canal. The veins enter the abdomen through the Deep Inguinal Ring
(DIR) and coalesce into a single testicular vein at variable levels [3].
The right testicular vein drains into the inferior venacava directly on
its right anterolateral aspect at an acute angle, about 2 cm inferior
to the Left Renal Vein (LRV) in adults; occasionally, it drains into the
right renal vein [4]. The left testicular vein terminates in the LRV.
Both these veins may be replaced by multiple vessels in the lower
abdomen and sometimes, remain double as far as their termination.
Of these two gonadal veins, the left is more prone to develop venous
incompetence [3].

Variations in the number, course, and place of termination of the
gonadal vein are ascribed to numerous clinical diseases such as
varicocele and pelvic congestion syndrome [5]. Commonly reported
variations of these veins include, bifurcation along with accessory
renal vein [6,7], duplication [8], variations at origin and termination
[9], and testicular arterio-venous anastomosis [10]. Variations of
gonadal veins could indicate an abnormal complex event during their
embryonic development. Variations in their origin and course have
been linked to a variety of associated vascular and developmental
disorders of the kidneys. Further, the lateral mesonephric branches
of the dorsal aorta also supply blood to the kidneys and gonads [11].
This associated anomaly can be explained on the basis of their genesis
from the common intermediate mesoderm of the mesonephric crest.
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Results: Two out of the 35 (5.71%) cases had shown multiple
testicular veins. One case showed quadruple testicular veins
with two oblique communicating veins on the right side and
double left testicular veins on the left side. In another case,
double right testicular veins with a single vein on the left side.
However, no significant variations of arteries were noted in any
of these cases.

Conclusion: Detailed knowledge of variable presentations of
testicular veins is necessary for vascular surgeons, urologists,
nephrologists, and radiologists in safeguarding these veins
intraoperatively and also, reducing any postoperative vascular
complications.

The gonadal vein has been described as a straightforward and safe
way to lengthen the blood vessels available in a living donor for
reconstruction. The ability to identify vascular abnormalities will aid
radiologists and surgeons in recognising and protecting these veins,
which play an important role in thermoregulation, and is potential for
the effective functioning of the testis. Thus, an in-depth knowledge
of all possible embryological variations of the gonadal vessels shown
in a variable presentation in numbers or course and the draining
pattern is significant for surgeons, urologists, gynaecologists, and
radiologists for managing the cases adequately [12].

The present study was conducted with the aim to explore the
testicular veins for their variation, course, and termination pattern.

MATERIALS AND METHODS

The present cross-sectional study was carried out in the Department
of Anatomy, Gandhi Medical College, Secunderabad, Telangana, and
AlIMS, Bibinagar, Telanagana, India, after obtaining the permission of
the Institutional Ethical Committee IE: AIIMS/BBN/IEC/NOV/2022/232.

Inclusion criteria: Only properly embalmed, adult male cadavers
with an age range between 45-80 years, with clear visualisation of
retroperitoneal structures on dissection were included.

Exclusion criteria: The cadavers with any surgeries performed in
the retroperitoneal area involving testicular veins were excluded.

Study Procedure

A total of 35 male cadavers were dissected. The dissection steps
were followed as per Cunningham’s Manual of Practical Anatomy
[138]. The abdominal cavity was opened, and the retroperitoneal
structures were exposed. Fine dissection was done by removing all the
connective tissue around the gonadal veins to get a clear field of vision.

The following morphological variations were observed on both the
sides:

e Number of the gonadal veins on both the sides.
e  Their site of drainage.
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e Angle of drainage of gonadal veins of both the sides (oblique/
perpendicular).

e Any associated anomalies related to arteries were also noted
on both the sides.

STATISTICAL ANALYSIS

As authors were not comparing both sides and have qualitative
data, authors did not use any software. However, the prevalence of
variations observed was expressed in percentage.

RESULTS

Out of 35 formalin preserved male cadavers, 2 (5.7 %) male cadavers
had variations in the testicular veins. Rest all 33 (94.2%) showed
single testicular vein on either side.

Bilateral multiple gonadal veins were observed in one cadaver while
other showed double gonadal veins. In one cadaver, there were four
veins on the right side and two veins on the left side. The quadruple
testicular veins on the right side were seen emerging out from
the DIR. The two medial right testicular veins followed each other
connected by an obliqgue communicating vein between them [Table/
Fig-1a]. Later, they joined to form a single testicular vein, ahead of
terminating into Inferior Vena Cava (IVC) onto its ventral surface at
oblique angulation. The two lateral testicular veins followed the same
pattern as that of medial ones, but they terminated at about 0.5 cm
below the termination of the right renal vein with oblique angulation
[Table/Fig-1a]. On the left side, double testicular veins were noticed
following each other, without any connecting vein and drained
separately into the middle of the LRV at the right angle [Table/Fig-1a].
The schematic representation has been shown in [Table/Fig-1b].

[Table/Fig-1]: a) Dissection image showing quadruple right testicular vein and double
left testicular vein draining into inferior vena cava and left renal vein respectively;

b) Schematic diagram of 1a.

IVC: Inferior vena cava; AA: Abdominal aorta; RTV: Right testicular vein; LTV: Left testicular vein;
RRV: Right renal vein; LRV: Left renal vein; RK: Right kidney; LK: Left kidney

In the second case, we observed double testicular veins on the right
side with a single testicular vein on the left side. The double testicular
veins on the right side joined to form a single vein that drained into
the IVC, about 2 cm below the opening of the right renal vein, on
its ventral surface with an oblique angulation. The single gonadal
vein on the left side terminated into the LRV [Table/Fig-2a]. The
schematic representation is shown in [Table/Fig-2b]. The testicular
arteries were found to have a normal origin, termination, and course
on both sides. The authors could not find any other anomalies of
other blood vessels nearby.

DISCUSSION

Anatomical knowledge of the gonadal vessels and their variations
is vital [14,15]. Studies have shown that complications, which

[Table/Fig-2]: a) Dissection image showing double right testicular vein and single
left testicular vein draining into inferior vena cava and left renal vein respectively;
b) Schematic diagram of 2a.

IVC: Inferior vena cava; AA: Abdominal aorta; RTV: Right testicular vein; LTV: Left testicular vein;
RRV: Right renal vein; LRV: Left renal vein; RK: Right kidney; LK: Left kidney

usually arise during laparoscopic surgeries of the male abdomen
and pelvis, are mostly the result of unfamiliar anatomical structures
in the operative field [16]. Hence, awareness of the variations of
the gonadal vessels, such as those being reported here, becomes
important during the above mentioned surgical procedures, which
would help surgeons, urologists, gynaecologists, and radiologists
to prevent unforeseen complications. The testicular veins express
significant anatomical inconsistency in their formation, anastomosis,
number, and drainage pattern [17-19]. Testicular veins are typically
singular on one or the other side however, they can be double, triple,
or quadruple on one or both sides. In some cases, non existent
of testicular veins is associated with agenesis of the testis [20].
Nayak SB and Kodimajalu Vasudeva S, stated that dysplasia of the
subcardinal venous system causes triplication of the testicular vein,
which alters the drainage pattern of the testicular veins, as it causes
difficulty during renal transplant surgeries, varicocelectomy, and
other surgeries that are closely related to the testicular veins [19].
In present study, none of the cadavers showed any variations in
relation to testicular or ovarian arteries on any side, although Padur
AA and Kumar N, have observed associated variations in testicular
arteries [21].

Embryological basis and significance: Gonadal (testicular or
ovarian) veins develop, in close relation to the IVC and renal vein
development. Complex venous channels are involved in their
development which undergoes anastomosis, regression, and
extensive remodelling of three pairs of venous channels which
include posterior cardinal, subcardinal, and supra-cardinal. The
subcardinal and supra-cardinal veins are bilaterally symmetrical
and develop in the body wall, medial to the posterior cardinal
veins. These two venous channels anastomose bilaterally and
lead to the formation of the renal segment of IVC [22]. The caudal
part of the subcardinal veins forms the gonadal veins. The right
subcardinal vein contributes to the development of IVC, hence,
the right gonadal vein terminates into IVC. The left subcardinal vein
contributes to the development of the LRV. Hence, the left gonadal
vein terminates into the LRV [23]. The schematic representation
has been shown in [Table/Fig-3a,b]. Variations of the gonadal
veins are usually caused by dysplasia of the subcardinal veins,
during 7-8 weeks of embryonic development [24]. Dysplasia of
the subcardinal venous system could be the possible explanation
for the quadruplication and duplication of the testicular vein in the
current study.

In the present study, variations were observed only in the testicular

veins while arteries were found normal. Asala S et al., in their study,
observed variations in the gonadal vessels more commonly on the left
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[Table/Fig-3 a,b]: Showing development of gonadal veins: (1) Anterior cardinal
veins; (2) Common cardinal vein; (3) Sinus venosus; (4) Inter- anterior cardinal
anastomosis; (5) Subcardinal veins; (6) Supra-cardinal veins; (7) Post-subcardinal
anastomosis; (8) Inter-subcardinal anastomosis; (9) Aorta; (10) Inter-posterior cardinal
anastomosis; (11) Inter-supra cardinal anastomosis; (12) Vitelline veins; (13) Umbilical
veins; (14) Sub-supracardinal anastomosis; (15) Posterior cardinal veins.

RGV: Right gonadal vein; LGV: Left gonadal vein; RCIV: Right common iliac vessels; LCIV: Left
common liac vessels; D: Diaphragm

side [9]. In the present study, the testicular veins showed duplication
on both sides, bilaterally. A study reported by Mazengenya P
noticed variation in the draining pattern of the quadruple testicular
vein on the right side. One drained into the subcostal vein, while the
other two veins joined shortly before terminating into the right renal
vein. Another one was terminating into the anterior aspect of the
IVC; on the other hand, the double testicular veins on the left side
seen terminating into the LRV after joining [25]. In yet another studly,
authors have reported a prevalence of duplication of testicular veins
in 5% of cases on right side whereas in left side, 2 veins in 15%,
3 veins in 2%, and 4 veins in 1% of the cases [26]. Balkund K and
Praveen K in their study reported duplication of right testicular vein
in 3.3% [27]. In a previous study, the variations of the gonadal veins
were more commonly reported on the left side [28]. Dugues P et
al., in their study reported presence of a single gonadal (testicular
or ovarian) vein in 85.2% and duplication in 8.8% of cases [29]. The
current study has shown a unique variation of quadruple testicular
veins with two oblique communicating veins between them, which
finally drained into the IVC on the right side with duplication of
testicular veins on the left side. This is a rare occurrence, that has
not been reported in any of the previous studies so far.

Although very few studies have observed duplication of gonadal
veins, quadrupling of any gonadal vein is extremely rare in the
literature [Table/Fig-4] [8,9,30,31]. Thus, it should be taken care
of by surgeons keeping it in mind, while dealing with surgeries
of the posterior abdominal wall or pelvis. Further care should be
taken during preoperative vascular evaluation, to avoid surgical
complications intraoperatively, as well as, postoperatively by detecting
such an anomaly beforehand.

Number of veins
Type of Commu-

S. cadaveric Qua- | nicating
No. Study study Side | Single | Double | Triple | druple vein

Favorito LA | Adult Right 85 15 - -
1 et al., Brazil | (cadaveric Absent

(2007) [30] | study) Left 82 15 2 1

Favorito LA Right 24 - - -

et al., Brazil Foetal
2 (200? | (cadaveric Absent

(30 foetal | oy 1) Lett | 16 8 - -

cadaveric

study)
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KaraT et Adult

3 al., Turkey (cadaveric | Right 99 2 Absent
(2021) [g] study)
;Sﬁlsaoitﬁt Adult Right | 150

4 Af (cadaveric Absent

rica study) Left | 144 6

(2001) [9]
Gupta R Adult Right 2

5 etal, India | (cadaveric Absent
[3112015 | study) Left 12
Present Adult ‘ Right 33 1 - 1

6 (cadaveric Present
study study) Left | 34 1 - -

[Table/Fig-4]: Comparison between findings of gonadal veins observed in other

studies [8,9,30,31].

Limitation(s)

The variations in testicular veins are uncommon and do not follow
any particular pattern. The present study mainly tried to concentrate
on exploration of anatomical variations on cadavers, though, the
number of cadavers was small to comment on significant prevalence
pattern of variations seen, bilaterally. Further substantiation can be
made with radiological studies in future studies.

CONCLUSION(S)

The anatomy of the gonadal veins has assumed much importance
with the development of advanced operative techniques within the
abdominal cavity for operations such as varicocele, undescended
testes, and renal transplantation. Knowledge of all possible variations
of gonadal vessels, as well as, a proclivity for such occurrences specific
to any gender, may help to limit vascular complications during surgical
procedures. The present study would add to the spectrum of possible
anomalies of gonadal veins, which is of utmost practical importance for
urologists, surgeons, and radiologists, while dealing with such cases.
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