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Anomalous drainage of the right gonadal vein

Isadora Pedrdo'® - Maria Tereza Assuncéo Valeri' - Daniel Gregério Gonsalves' - Natalia Magnabosco Afonso' -
Amanda Geraldo Signori' - Renato Rissi?

Received: 4 June 2022 / Accepted: 6 September 2022 / Published online: 15 September 2022
© The Author(s), under exclusive licence to Japanese Association of Anatomists 2022

Abstract

The present research aims to present and describe an unusual and rare anatomical variation in relation to the drainage of
the right gonadal vein. This anatomical knowledge is crucial as it assists in the work of surgeons and health professionals
in general. The dissection occurred in the anterior wall of the abdomen and, through observational analysis, an anatomical
variation was found in the drainage of the right gonadal vein in a human cadaver, obtained by anonymous donation, male
gender and without predetermined clinical characteristics, ethnicity, and age, belonging to the Padre Albino University
Center collection. This research was approved by the Research Ethics Committee under protocol 12923919.8.0000.5430.
The drainage of right gonadal vein is this variant occurs anastomosed with an innominate venous trunk that empties into
the inferior vena cava. Furthermore, the presence of an accessory right renal vein is also noticed, which anastomoses with
the innominate venous trunk and with the right renal vein, through a vein suggestively called interrenal, differing from the
anatomical normality described in the literature. This variation is supposed to occur due to flaws in the development of the
embryo, which generate venous changes in the origins of the right gonadal vein. Acknowledging the existence of it is relevant
when performing surgical procedures in the region, as it differs from the most frequent anatomy found in the human popula-
tion. The rare drainage of the right gonadal vein through an innominate trunk to the inferior vena cava and its importance
is highlighted in this article.
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Introduction The right gonadal vein (RGV) drains into the inferior
vena cava (IVC) at an acute angle and inferiorly the right

Gonadal veins are responsible for venous drainage of the  renal vein (RRV), while the left gonadal vein (LGV) drains

gonads (testicles and ovaries) and, in men, such structures
emerge posteriorly to the testicles and join the pampiniform
plexus later. This plexus is formed by three or four veins
that, when passing through the inguinal canal, turn into two
veins, which present a path in the superior direction ante-
riorly accompanying the ureter and testicular arteries (Fer-
nandes, et al. 2012).
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into the left renal vein (LRV) at a right angle (90°) (Fer-
nandes et al. 2012). As gonadal veins are anatomically
asymmetric, there are several anatomical variations involv-
ing them, for instance: comprising the number, presence or
absence of valves, angle, and drainage site (Favorito et al.
2007; Rosalino et al. 2011).

Anatomical variations are rare modification of some body
structure (either in relation to size, shape, or number) with-
out any impairment of function to the organism. In the case
of gonad veins, these variations often occurs, as seen on
Asala et al.’s (2001) study that documented the frequency
of testicular veins variations about 21% in a sample of 150
cadavers and are usually discovered by chance during sur-
geries or in routine dissections in anatomy laboratories (Nal-
likuzhy et al. 2018). Furthermore, such conditions can be
explained by errors in the embryological development of
the venous system and changes in the anastomotic canals
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between the posterior, subcardinal, and supracardinal veins
(Phalgunan et al. 2012).

In addition, it is essential to be aware of variations in
gonad veins because of their involvement with surgeries
involving the kidneys and gonads, radiology, ultrasound with
Doppler of gonadal vessels, other retroperitoneal diagnostic,
and therapeutic procedures (Biswas et al. 2006; Fernandes
et al. 2012). These variations should also be considered
in any case of surgeries around the renal pedicle such as
embolization and resection of renal tumors, and resection
of tumors in the testicles and cryptorchidism (Nallikuzhy
et al. 2018).

Thus, it is possible to understand the importance of
gonadal veins, which in addition to serving as a material
available for vascular reconstruction, play an essential role
in testicular thermoregulation, which is fundamental for the
efficient functioning of the testicles, since it helps to reduce
the high mutation potential to which y chromosomes are
predisposed (Asala et al. 2001; Gupta et al. 2015). In view
of the above, this case report objects to present an unusual
anatomical variation found in a cadaver during a routine dis-
section of the anatomy laboratory of the Faculty of Medicine
of Catanduva—Padre Albino University Center, and with it
will be possible to raise awareness about the anatomical and
physiological repercussions inherent to the variation of the
gonadal vessels investigated.

Materials and methods

In a routine dissection for the improvement of anatomi-
cal parts, it was observed in a human cadaver, belonging
to the collection of the Padre Albino University Center, an
anatomical variation in the drainage of the right gonadal

Fig. 1 Anatomic and schematic
view of both kidney hilum:

A panoramic view exhibit-

ing a venous drainage of both
kidneys, B representative
diagram of venous drainage, C
a closer view of the region of
interest (right kidney hilum),
and D a closer view of the left
kidney hilum. RK right kidney,
IVC inferior vena cava, LK left
kidney, RRV right renal vein,
LRV left renal vein, RGV right
gonadal vein, LGV left gonadal
vein, / innominate venous
trunk, 2 interrenal vein, 3 acces-
sory right renal vein
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vein in the respective individual. The observed cadaver was
obtained through an anonymous donation and is designated
male; in addition, characteristics such as clinical history, eth-
nicity, and age cannot be determined, due to the absence of
identification records in the institution. The authors hereby
confirm that every effort was made to comply with all local
and international ethical guidelines and laws concerning the
use of human cadaveric donors in anatomical research and
this analysis was approved by the Research Ethics Commit-
tee under protocol 12923919.8.0000.5430.

Dissection occurred in the anterior wall of the abdomen,
and the vessels of the spermatic funiculus were located in
the deep inguinal ring, advancing the cut in a cranial direc-
tion accompanying the two gonadal veins and their paths,
noting the variation in drainage of the right gonadal vein.
This case report was carried out based on a literature review
in PUBMED, in which similar cases were not found, validat-
ing the rarity of anatomical variation reported in this study.

Results

As visualized in Fig. 1, there is a panoramic figure of
the study region (Fig. 1A) and a representative diagram
(Fig. 1B) presenting the anatomical variations of the right
gonadal vein and the most frequently configuration detected
in the left gonadal vein (Fig. 1D). The right gonadal vein is
observed in an ascending course and anastomosing with an
innominate venous trunk that drains into the inferior vena
cava. The presence of an accessory right renal vein can also
be seen, which anastomoses with the innominate venous
trunk and with the right renal vein, through a vein sugges-
tively called interrenal. Through this venous anastomotic
network, it is suggested that the right gonadal vein may drain
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indirectly into the inferior vena cava, right renal vein, and
accessory right renal vein (Fig. 1C). All identified vessels
were evaluated through a careful observational assessment.

It should be noted that this study aimed to describe the
anatomical characteristics of the aforementioned vessels,
making it impossible to assess the hemodynamics to con-
firm the path of blood through the venous network studied.

Discussion

Testicular vessels are essential in the thermoregulation of
the testicles (a necessary condition for spermatogenesis),
and thus, it is evident that the knowledge of its anatomy
and its possible variations has assumed great clinical and
surgical importance due to the development of new surgical
techniques performed in the abdominal cavity for conditions,
such as varicocele, cryptorchidism, and kidney transplants
(Dahr and Lal 2005). During laparoscopic surgeries of the
abdomen and pelvis, most complications are due to unknown
anatomy in the operative field, although the anatomy of these
variations can be recognized preoperatively by selective
angiography (Brohi et al. 2001; Nayak 2008). The knowl-
edge of the variations of the gonadal vessels can provide
safety guidelines for these techniques to occur with greater
dexterity in the region of interest (Sharma et al. 2011).

The anatomical variations found in the drainage of gonad
veins occur due to embryological development errors,
which involve regression, anastomoses, and replacement
of postcardinal venous canals, supracardinal and subcar-
dinals, related to the embryological origin of the inferior
vena cava (Alejandra et al. 2016; Gupta et al. 2015; Rudloff
et al. 2006). The renal segment of the IVC is formed by
bilateral anastomosis between the subcardinal and supracar-
dinal veins, while the testicular veins are constituted from
the caudal part of the subcardinal vein and drain into the
anastomosis between these two veins. While on the left side,
this anastomosis between the subcardinal and supracardinal
veins form part of the left renal vein (which justifies the site
of drainage of the LGV to the LRV), on the right side, this
anastomosis is incorporated into the formation of the IVC,
which explains the venous drainage of the RGV to normally
be to the IVC, characterizing the asymmetry in the venous
drainage of these vessels (Rudloff et al. 2006; Sharma and
Salwan 2011).

In the studied cadaver, a variation was found in the right
gonadal vein, which divides and drains initially into the
inferior vena cava and through an innominate trunk into
the accessory renal vein. The accessory renal vein drains
through an interrenal trunk into the right renal vein, which
ultimately empties into the inferior vena cava. In relation to
the drainage site, most of the variations already described
are found mainly in the RGV, which in 83% of cases drains

into the IVC, 5% drains to the RRV and 12% drains for both.
While the LGV, in 95% of cases, drains directly to the LRV
(Favorito et al. 2007). In relation to the number of vessels,
duplicate testicular veins are more commonly found on the
left side (Favorito et al. 2007; Rudloff et al. 2006).

Therefore, in this case report, an anatomical variation
was described in the gonadal vessels related to their drain-
age site, in which the right testicular vein presents a tri-
ple drainage. This type of drainage has not been reported
in previous studies, making it unique and rare. Thus, it is
extremely important to know about the variations of gonadal
veins to perform procedures in the retroperitoneal region and
improve the safety of surgical interventions.
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