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SUMMARY 

Testicular arteries are the branches of the ab-
dominal aorta below the level of origin of renal 
arteries. They may originate at a higher or a low-
er level from the aorta. However, when they origi-
nate from some other artery, they become surgi-
cally significant, since the ligature of the main 
artery giving rise to the testicular artery might 
lead to testicular atrophy. The present report is 
about the origin of the left testicular artery from 
the superior polar artery, which is a branch direct-
ly from the abdominal aorta above the renal ar-
tery. With the advent of novel surgical tech-
niques, prior knowledge of rare variation in the 
testicular arteries becomes significantly important 
during surgery for renal transplant procedures, as 
well as for undescended testis or varicocele. 
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INTRODUCTION 
Testicular arteries are branches of abdominal 

aorta usually originating slightly below the renal 
artery. They are classified into three types based 
on their anatomical relationship to the renal vein 
(Notkovich, 1956). Bergman et al. (1988) record-
ed the origin of gonadal artery from the renal ar-
tery in 15% of cases. According to Shoja et al. 

(2007), the gonadal artery originated from the 
renal artery in 14% of cases they studied. Bilat-
eral variation of renal and testicular arteries was 
reported by Gurses et al. (2009). Adachi (1928) 
reported that testicular and suprarenal arteries 
arose from a common trunk with a frequency of 
one in 26 suprarenal glands. Variations of the 
testicular vessel play a significant role during the 
surgery for undescended testis or varicocele. The 
uniqueness of the present case is that the left 
testicular artery originated from the superior polar 
artery. 

 

CASE REPORT 
During posterior abdominal wall dissection for 

undergraduates in the Department of Anatomy, 
Kasturba Medical College, Manipal University, a 
variant origin of left testicular artery and triple 
right renal arteries were observed (Fig. 1). Both 
the kidneys were lobulated and were situated at 
the same level. The right kidney was supplied by 
three arteries which were of the same caliber. All 
three were the branches of abdominal aorta (AA). 
The left kidney was supplied by a left renal artery 
(LRA) and a superior polar artery (SPA). Both of 
them were branches of AA. The SPA originated 
from AA at the level of origin of the superior mes-
enteric artery (SMA). The left testicular artery 
(LTA) branched from the SPA superior to the 
LRA. As it descended, near the hilum of the left 
kidney, the LTA gave a communicating branch 
(CA) to one of the branches of the LRA. The LRA 
was a branch from AA at the level of the third or 
lowermost right renal artery.  
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DISCUSSION 
Bergman et al. (1992) reported about variations 

in the origin of testicular arteries, their presence 
or absence, their origin from other neighboring 
arteries like the renal artery,  the suprarenal ar-
tery or the lumbar artery. Origin of testicular ar-
tery from the inferior polar artery of the kidney 
has been reported by Ravery et al. (1993). Our 
previous study in 38 adult cadavers showed left 
testicular arteries as the branches of the inferior 
polar artery in 7.4% cases (Pai et al., 2008). 
Three cases showed a high origin of the left tes-
ticular artery from the abdominal aorta in the 
same study. But the origin of the left testicular 
artery from the superior polar artery and a com-
munication between it and the left renal artery 
have not been reported to the best of our 
knowledge, making it a rare occurrence. An ac-
cessory left testicular artery from the descending 
aorta has been reported by Loukas and Stewart 
(2004). Left testicular artery originating behind the 
left renal vein at the level of the left renal artery 
from the abdominal aorta, and getting entrapped 
between the two divisions of the left renal vein, 
has been reported by Satheesha (2007). Varia-
tions of the testicular arteries can be explained in 
relation to the development of the gonads and 
kidneys and their vascular supply (Anu et al., 
2007). Gonadal arteries develop as lateral persis-
tent splanchnic branches of the aorta that enter 
the mesonephros (Standring, 2005) in fetal life. 
These mesonephric arteries supply the develop-
ing gonads, the suprarenal gland, the diaphragm 
and the kidney (Bandopadhyay and Saha, 2009). 
They develop cranially and caudally in relation to 
the renal pedicle. Since developing gonads are 
placed cranially to the developing kidneys, the 
gonadal arteries are normally placed cranially. 
With the gradual descent of the gonads new low-
er branches arise and the higher branches disap-
pear. The persistence of cranial lateral meso-
nephric artery results in a high origin of the gon-
adal artery, probably from suprarenal or from a 
more superior aortic level (Salve et al., 2010). 
The present variation can be attributed to the per-
sistence of cranial arteries. With the advent of 
novel surgical techniques, prior knowledge of rare 
variation in the testicular arteries becomes signifi-
cantly important during the surgery for undes-
cended testis or varicocele. Accidental ligation of 
the testicular artery might lead to testicular atro-
phy (Chan et al., 2005) and the variant origin of 
testicular artery as in the present case (Fig. 1) 
makes it more susceptible of injury during immo-
bilization of the kidney for transplant procedures 
or other surgical procedures.  

Several studies have revealed variations of re-
nal vessels quite frequently (Gurses et al., 2009; 
Ozkan et al., 2006; Lippert and Pabst, 1985; Pick 

and Anson, 1940). Budhiraja et al. (2011) de-
scribe a variant origin of superior polar arteries in 
22.6% cases they studied. During their ascent to 
their final site, the embryonic kidneys receive 
their blood supply and venous drainage from suc-
cessively more superior vessels (Moore and Per-
saud, 2008). Usually inferior vessels degenerate 
as superior ones take over. Failure of these ves-
sels to degenerate results in accessory renal ar-
teries and veins. The proximal origin of the seg-
mental arteries of the kidney can also be attribut-
ed to the persistence of certain lateral mesoneph-
ric arteries from the aorta (Felix, 1912). Some 
accessory arteries enter the poles of the kidney 
as polar arteries. If an accessory renal artery is 
ligated or damaged during surgery, the part of the 
kidney supplied by it is likely to become ischemic, 
since the accessory renal arteries are end arter-
ies (Moore and Persaud, 2008). In the present 
case, since the testicular artery is a branch of 
such an accessory artery, it becomes still more 
necessary to be aware of such a variation.  

In conclusion, with the advent of novel surgical 
techniques, prior knowledge of rare variation in 
the testicular arteries becomes significantly im-
portant during the surgery for renal transplant 
procedures, as well as for undescended testis or 
varicocele. 

Fig. 1. Dissection of the posterior abdominal wall.  Ab-
breviations: AA – abdominal aorta; CT – coeliac trunk; 
SMA – superior mesenteric  artery;  IMA – inferior mes-
enteric; LRA – left renal artery; SPA – superior polar 
artery; LTA – left testicular artery; RTA – right testicular 
artery; RRA 1 – first right renal artery; RRA 2 – second 
right renal artery; RRA 3 – third right renal artery; CA – 
communicating artery. 



R. Rai et al.  

264 

REFERENCES 

ADACHI B (1928) Das Arteriensystem der Japaner, 
Kyoto. Vol. 2, pp 74-78. 

BANDOPADHYAY M, SAHA A (2009) Three rare vari-
ations in the course of the gonadal artery. Int J Mor-
phol, 27: 655-658. 

BERGMAN RA, THOMPSON SA, AFIFI AK, SAADEH 
FA (1988) Compendium of human anatomic varia-
tion. Urban & Schwarzenberg, Baltimore, Munich, pp 
81-82. 

BERGMAN RA, CASSELL MD, SAHINOGLU K, 
HEIDGER PM Jr (1992) Human doubled renal and 
testicular arteries. Ann Anat, 174: 313-315.  

BUDHIRAJA V, RASTOGI R, ASTHANA AK (2011) 
Variant origin of superior polar artery and unusual 
hilar branching pattern of renal artery with clinical 
correlation. Folia Morphol, 70: 24-28.  

CHAN PT, WRIGHT EJ, GOLDSTEIN M (2005) Inci-
dence and postoperative outcomes of accidental 
ligation of the testicular artery during microsurgical 
varicocelectomy. J Urol, 173: 482-484. 

FELIX W (1912) Human Embryology, ed. Keibel and 
Mall. Lippincott, Philadelphia, pp 820-825. 

GURSES IA, KALE A, GAYRETLI O, BAYRAKTAR B, 
USTA A, KAYAALP M E, ARI Z (2009) Bilateral vari-
ations of renal and testicular arteries. Int J Anat Vari-
at, 2: 45-47. 

LIPPERT H, PABST R (1985) Arterial variations in 
man. JF Bergmann Verlag, München, pp 26-27. 

LOUKAS M, STEWART D (2004) A case of an acces-
sory testicular artery. Folia Morphol, 63: 355-357. 

MERKLIN RJ, MICHELS NA (1958) The variant renal 
and suprarenal blood supply with data on the inferior 
phrenic, ureteral and gonadal arteries: a statistical 
analysis based on 185 dissections and review of the 

literature. J Int Coll Surg, 29: 41-76. 
MOORE KL, PERSAUD TVN (2008) The Developing 

Human: Clinically Oriented Embryology. 8th ed. Else-
vier, Philadelphia, pp 249-250. 

NOTKOVICH H (1956) Variation of the testicular and 
ovarian arteries in relation to the renal pedicle. Surg 
Gynecol Obstet, 103: 487-495. 

OZKAN U, OĞUZKURT L, TERCAN F, KIZILKILIÇ O, 
KOÇ Z, KOCA N (2006) Renal artery origins and 
variations: angiographic evaluation of 855 consecu-
tive patients. Diagn Interv Radiol, 12: 183-186. 

PAI MM, VADGAONKAR R, RAI R, NAYAK SR, JIJI 
PJ, RANADE A, PRABHU LV, MADHYASTHA S 
(2008) A cadaveric study of the testicular artery in the 
South Indian population. Singapore Med J, 49: 551-
555. 

PICK JW, ANSON BJ (1940) The renal vascular pedi-
cle. J Urol, 44: 411-434. 

RAVERY V, CUSSENOT O, DESGRANDCHAMPS F, 
TEILLAC P, MARTIN-BOUYER Y, LASSAU JP, LE 
DUC A (1993) Variations in arterial blood supply and 
the risk of hemorrhage during percutaneous treat-
ment of lesions of the pelviureteral junction obstruc-
tion: report of a case of testicular artery arising from 
an inferior polar renal artery. Surg Radiol Anat, 15: 
355-359. 

SALVE VM, ASHALATHA K, SAWANT S, GAJENDRA 
K (2010) Variant origin of right testicular artery – a 
rare case. Int J Anat Variat, 3: 22-24. 

SATHEESHA NB (2007) Abnormal course of left testic-
ular artery in relation to an abnormal left renal vein: A 
case report. Kathmandu Univ Med J, 5: 108-109. 

SHOJA MM, TUBBS RS, SHAKERI AB, OAKES WJ 
(2007) Origins of the gonadal artery: embryologic 
implications. Clin Anat, 20: 428-432. 


