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ABSTRACT

During regular dissection classes for First Year MBBS students we encountered three variations
involving the origin of testicular artery which was unique, and therefore the mode of its origin was explored.
An additional testicular artery was observed in first specimen which was emerging from left renal artery. In
the second specimen, we observed that the above said artery was seen originating from accessory renal
artery and in third specimen from the renal artery. A sound and accurate knowledge of anatomical
variations regarding origins of TAs are important for clinicians especially for the surgeons performing renal
transplantation and microvascular surgeries, for interventional radiologists.
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INTRODUCTION

The testicular arteries (TAs) normally originate from the abdominal aorta (AA) at the level of the L2
spine, just inferior to the origin of renal arteries (RA). They enter the pelvic cavity laterally, passing beneath
the parietal peritoneum [1].

The origin variability of arteries from AA are prevalent and well-documented. RA has the most
variability of all the paired and unpaired branches of the AA, while gonadal arteries exhibiting the least [2].

Previous authors have documented variation involving either the origin, number and course these
arteries. A range of variations in origins of TAs have been identified, ranging from the origin from the RA,
suprarenal artery (SRA), or any of the lumbar arteries. Other less common origins of the TAs encountered in
the literature, include origin from the common iliac artery, internal iliac artery, and even the superior
epigastric artery. TAs may have an aberrant origin from AA itself, as a higher or lower origin, in addition to
their conventional anatomy [3, 4].

A sound and accurate knowledge of anatomical variations regarding origins of TAs are important
for clinicians especially for the surgeon performing renal vascular surgeries, during the interventional
radiologic techniques, and renal transplantation.

Therefore, the aim of the present case series to document the variation of TA with respect to origin
and analyse their clinical significance and embryonic development in order to enlighten clinicians
performing abdominal and urogenital surgical procedures.

CASE SERIES

Three abnormal origin variability involving the testicular artery were encountered during regular
practical Dissection classes for First year MBBS which was unusual and the mode of its origin was explored.
The anterior abdominal walls of each of the three cadavers were reflected. The abdominal organs were
removed from the abdominal cavity proper and the posterior abdominal wall was exposed. The posterior
abdominal wall were dissected using standard techniques according to a strictly specified protocol. Variant
specimens were noted and photographed as best as possible. The following are the three variations that were
deliberated.

Specimen 1

In this specimen, a pair of renal and TAs directly originating from the abdominal aorta were
observed. An additional TA was seen originating from the left renal artery (LRA).

Figure 1: Showing the additional testicular artery (TA) originating from left renal artery (LRA). AA:
Abdominal aorta

The right testicular vein was seen draining into the IVC. Two left testicular veins accompanying the

respective arteries were seen draining into the left renal vein (LRV). We also observed that both the ureters
showed a kink just below the renal pelvis. The left ureter was dilated above and below the bent than the
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right ureter.
Specimen 2

We encountered two renal arteries (Right & Left) and accessory RA which originated directly from
the abdominal aorta. TAs were originating from the accessory RAs rather than their usual origin from the
AA. Left testicular vein was draining into the left accessory renal vein. The right testicular vein was seen
draining into the right accessory renal vein instead of directly draining into the IVC.

Figure 2: Showing the right testicular artery (TA) originating from accessory renal artery

Specimen 3

An aberrant origin of the TA was discovered in one of the cadavers. On the left side, TAs were found
to originate from the LRA rather than the AA, demonstrating this origin diversity. There were no additional
vascular variations found.

Figure 3: Showing the left testicular artery (TA) originating from left renal artery (LRA). LRV: Left
renal vein, AA: abdominal aorta.
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DISCUSSION

As new surgical and diagnostic technologies become accessible, understanding atypical anatomical
presentations becomes increasingly crucial. A greater understanding of the variability of TAs and their
relationships to neighbouring structures is essential in preventing consequences in operative surgery [5].

Bergman et al [6] and Notkovich [7] documented that no differences in the course and origin of the
gonadal arteries were observed between males and females, in contrast to Gupta A et al [8], who observed
that variations were more common in males than females.

There was a lot of diversity between authors when it came to TAs classifications, and all of them
were found to be incomplete. We encountered two most common accepted classifications based on the

origin variability of TAs proposed by Machnicki et al [9] and Cicekcibasi et al [10].

Table 1: Shows the Machnicki et al. and Cicekcibasi et al. classification of TA.

Type MachnickKi et al. Classification [9] Type Cicekcibasi et al. Classification [10]
A a single TA coming from the AA I TA arising from the SRA
B a single TA arising from the RA 11 TA originating from the RA
two TAs arising from the aorta that I TA of high-positional origin from the AA, close
served the same gonad to the RA lineage
D two TAs, one arising from the AA and v TA duplication originating from the AA or from
the other from the RA various vessels

Machnicki et al. made the first attempt to classify variants in origin of TA based on dissections done
in foetus as well as adults. They categorizing them based on their origin from the aorta or the renal artery.
Another classification was proposed by Cicekcibasi et al. Based on origin, they classified into 4 types (Table
1).

Kotian et al [11] were the first to categorize TAs based on the variability of their level of origin. They
classified the level of origin into four types. Type I: TA arising from the AA a little inferior to RA; Type II: TA
arising from AA superior to RA; Type III: TA arising from the RA; Type IV: TA arising from the AA at the level
of the inferior mesenteric artery.

We discovered an extra TA originating from the LRA in the first specimen (Figure 1). An additional
left TA was passing beneath the left renal vein (LRV). The vascular variation in the first specimen
corresponds to Machnicki et al Type D and Cicekcibasi et al Type IV respectively. Pai MM et al [5], Rusu MC
[12], Nathan et al [13], and Naito et al [14] all reported similar findings, with the distinction that the
accessory TA arches over the LRV. Satheesha reported a similar case of arching of the TA, which was seen
passing between the two divisions of the renal vein [15]. In the third specimen, TAs were found to originate
from the LRA rather than the AA. The vascular variation in the third specimen corresponds to Machnicki et
al Type B and Cicekcibasi et al Type Il respectively. However, in the second specimen, we discovered that the
TA was caused by an accessory renal artery, which was not categorized in the previous classification.
Kayalvizhi et al [2] in 2017 proposed the new classification based on existing classification and literature.
Vascular variation in the second specimen confirms to Type IIB of Kayalvizhi et al. classification [2].

Embryological Explanation

Embryological basis of the variations involving gonadal artery was first reported by Felix in 1912.
There are three groups (n=9) of lateral mesonephric arteries: cranial, middle, and caudal encountered in
embryonic period. Gonadal arteries are derived from the persistence of the caudal group. Persistence of a
cranial group of arteries would result in a gonadal artery with a high origin, most likely from the suprarenal
or a higher origin from AA [16]. The existence of many lateral mesonephric arteries causes the gonadal
arteries to be doubled, tripled, or quadrupled.

If the kidney ascends considerably higher, transporting its renal vein to a greater height than the
gonadal artery's origin, arched course of the artery around the vein will be encountered. The fact that the
kidney ascends higher on the left side than on the right provides a straightforward explanation for the
higher frequency on the left side [7].
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CONCLUSION

A sound and accurate knowledge of anatomical variations regarding origins of TAs are important

for clinicians especially for the surgeon performing renal transplantation, during the interventional
radiologic procedures, and renal vascular surgeries.
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