
ince Estachius described a case of multiple renal
arteries in 1552,1 numerous anatomic variations

regarding the vascularization of kidneys including
presence of multiple arteries with or without
congenitally abnormal kidneys, retroaortic course of the
renal vein and abnormal origins of the renal arteries,
have been reported in the literature.2-8 Although the
occurrence of additional renal arteries displays a wide
range between 8.7% and 75.7%, mostly it is reported
that the average incidence of these arteries is
approximately 30%9-11 and these arteries pass more to the
inferior pole rather than the superior pole of kidneys.
Usually, additional renal arteries are associated with the
congenital malformations as of the complex
embryological development of the kidneys.1 
    In our case, we report retroureteral additional renal
arteries and a retroureteral additional right renal vein
associated with unrotated kidneys which is an
uncommon abnormality, and this condition is of
considerable clinical importance.
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ABSTRACT

Case Report. Bilateral additional renal arteries
and an accompanying vein to the right additional renal
artery were observed during the dissection of a 68-year
old white male embedded cadaver. The kidneys were
unrotated bilaterally with hili facing anteriorly resulting
the extrarenal location of vessels, calyces and pelves.
The abnormal rotation of the kidneys is often associated
with ectopic kidneys; however in our case both kidneys
were located in the lumbar region between L1 and L3.
The right kidney was receiving 2 arteries from the
abdominal aorta. The right main renal artery arose from
the lateral wall of abdominal aorta at the level of the first
lumbar vertebra. At the origin, it was 5mm in diameter,
and its length was 4.2 cm from the origination to the
hilum of the kidney. The right main renal vein was
formed with the union of 2 branches at the hilum of the
right kidney, and it was connected to the inferior vena
cava. The diameter of the superior renal vein at the
entering point into the inferior vena cava was 8.5 mm,
and its length was 2.5 cm. The additional renal artery on

We report a rare anomaly of the kidneys and its vessels, which were found during the routine dissection of a 68-year-old male
cadaver. The anomaly consisted of bilateral additional renal arteries originating from the abdominal aorta and an additional right
renal vein accompanying the additional right renal artery. These anomalies were associated with unrotated kidneys with
extrarenal calices and pelves. All the additional vessels were located posterior to the ureter with a close relationship to the
ureteropelvic junction on the right side. Additional renal vessels arise as a result of the complicated development of kidneys and
variations in the positional anatomy of the kidneys, and their vascular supply are of clinical importance.  
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the right side originated from the abdominal aorta at the
level of the third lumbar vertebra lateral to the inferior
mesenteric artery. At the origin it was 4.5 mm in
diameter, and its length was 4.7 cm. After passing in
front of the inferior vena cava, it was entering the hilum
of the right kidney with a close relationship to the
ureteropelvic junction. An additional renal vein was
accompanying this artery, originating from the hilum of
the right kidney and terminating at the inferior vena
cava. This additional vein was 4mm in diameter, and its
length was 2 cm. It was also passing posterior to the
ureteropelvic junction at the hilum of the kidney.The left
kidney was also receiving 2 arteries from the abdominal
aorta. The left main renal artery arose from the lateral
wall of the abdominal aorta at the level of the first
lumbar vertebra. It was 6 mm in diameter, and its length
was 2.9 cm. It was entering the left kidney from the
hilum. The left renal vein originating from the hilum and
terminating at the inferior vena cava was 9 mm in
diameter, and its length was 6.9 cm. The left additional
renal artery was originating from the lateral wall of
abdominal aorta, 1.8 cm superior to the bifurcation at the
level of fourth lumbar vertebra. It was 5 mm in diameter,
and its length was 4.8 cm. It was terminating at the
inferior pole of the left kidney passing posterior to the
ureter (Figure 1).

Discussion. There is nonconformity in the
literature regarding the nomenclature of renal arteries
other than the main renal artery. They have been
variously described as "accessory," "aberrant,"
"supernumerary," "supplementary," "multiple,"
"accessory aortic hilar," "aortic superior polar," "aortic
inferior polar" and "anomalous". To facilitate accurate
reporting of incidence of additional renal arteries.
Satyapal et al9 made the following definition: An
additional renal artery, other than the main renal artery,
is one which arises from the aorta and terminates in the
kidney. So in our case we use the term "additional renal
arteries" for the same purpose. Abnormal rotation of
kidneys, as in our case, often is caused by or related to
additional vessels. Complex development of the kidneys
through the 3 sets of excretory organs, pronephros,
mesonephros and metanephros, and the ascent of the
kidney from the pelvis to the lumbar region, along with
its longitudinal rotation and simultaneous acquisition of
a vascular supply, explain the common variations in the
blood supply of kidneys associated with the congenital
malformations.1,12,13 Atasever et al14 reported an
accessory renal artery associated with a unilateral
unrotated kidney and Nathan and Glezer15 reported
accessory renal arteries arising from a common trunk
associated with unrotated kidneys. In our case, we
present an additional inferior polar artery on the left side
and an additional hilar renal artery on the right side with
an accompanying additional renal vein associated with
unrotated kidneys. The role of additional renal vessels in
the obstruction of ureteropelvic junction causing

hydronephrosis remains controversial, and the
retrouretral presence of the variant is more likely to be
associated with ureteropelvic junctional obstruction.16,17

In our case, the additional renal vessels were
retroureteral on both sides. However, we did not detect
any pathology related to hydronephrosis. Even with the
close retroureteral relationship of large additional renal
vessels with the ureteropelvic junction on the right side,
the general size of the calices and the renal pelvis
appeared normal.
    Knowledge of the variations of the anatomy of the
blood supply of the kidneys is important in the surgical
treatments such as renal transplantation, vascular
reconstruction of both congenital and acquired lesions
and abdominal aortic aneurysms.18,19 Since the presence
of renal vessels crossing posterior to the ureteropelvic
junction influences the rate of hemorrhagic
complications of endopyelotomy,20-22 knowing the
variations of large additional renal vessels located
posteriorly to the ureteropelvic junction, as in our case,
is very important.
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Figure 1 - Photograph showing unrotated kidneys with additional vessels.
IVC - inferior vena cava, SMA - superior mesenteric artery,
RMRV - right main renal vein, LRV - left renal vein, RK - right
kidney, RARV - right additional renal vein, AA - abdominal
aorta, LMRA - left main renal artery, LK - left kidney, RU -
right ureter, RARA - right additional renal artery, IMA -
inferior mesenteric artery, LARA - left additional renal artery,
LU - left ureter.



       
        www.smj.org.sa Saudi Med J 2003; Vol. 24 (5)   537

Vascular variations of unrotated kidneys ... Bayramoglu et al

  7. Rupert RR. Irregular kidney vessels found in fifty cadavers. Surg
Gynecol Obstet 1913; 17: 580-585. 

  8. Rupert RR. Further study of irregular kidney vessels as found in
one hundred eighteen cadavers. Surg Gynecol Obstet 1915; 21:
471-480. 

  9. Satyapal KS, Haffejee AA, Singh B, Ramsaroop L, Robbs JV,
Kalideen JM. Additional renal arteries incidence and
morphometry. Surg Radiol Anat 2001; 23: 33-38.

10. Sykes D. The arterial supply of the human kidney with special
reference to accessory renal arteries. Br J Surg 1963; 50: 368-
374.

11. Williams PL, Bannister LH, Berry MM, Collins P, Dyson M,
Dussek JE et al. Gray’s Anatomy. Williams PL, editor. 38th ed.
New York (NY): Churchill Livingstone; 1995. p. 1826-1827.  

12. Moore KL. The Developing Human. 4th ed. Wonsiewicz, M,
editor. Philadelphia (PA): WB Saunders Company; 1988. p. 246-
256.

13. Olsson O, Wholey M. Vascular abnormalities in gross anomalies
of kidneys. Acta Radiol 1964; 2: 420-432. 

14. Atasever A, Çelik HH, Durgun B, Yilmaz E. Unrotated left
kidney associated with an accessory renal artery. J Anat 1992;
181: 507-508. 

15. Nathan H, Glezer I. Right and left accssory renal arteries arising
from a common trunk associated with unrotated kidneys. J Urol
1984; 132: 7-9.

16. Lowe FC, Marshall FF. Ureteropelvic junction obstruction in
adults. Urology 1984; 23: 331-335. 

17. Singh G, NG YK, Bay BH. Bilateral accessory renal arteries
associated with some anomalies of the ovarian arteries: A case
study. Clin Anat 1998; 11: 417-420.

18. Robertson PW, Hull DH, Klidjian A, Dyson ML. Renal artery
anomalies and hypertension. A study of 340 patients. Am Heart
J  1967; 73: 296-307.

19. Spanos PK, Simmons RL, Kjellstrand JM, Buselmeier TJ,
Najarian JS. Kidney transplantation from living related donors
with multiple vessels. Am J Surg 1973; 125: 554-558.

20. Samapio FJ. The dilemma of the crossing renal vessel at the
ureteropelvic junction: precise anatomic study. J Endourol 1996;
10: 411-441. 

21. Stream SB, Geisinger MA. Prevention and management of
hemorrhage associated with cautery wire balloon incision of
ureteropelvic junction obstruction. J Urol 1995; 153: 1904-1906.

22. Samapio FJ. Vascular anatomy at the ureteropelvic junction.
Urol Clin North Am 1998;  25: 251-258.

 

 


