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KEYWORDS ABSTRACT: . o .
Background: Variations have been noticed in the course and termination of renal veins. The
Retroaortic renal knowledge of these variations is essential in cases of renal vascular surgeries. The objective of the
vein, Inferior present study was to identify the abnormal course of the left renal vein as it passes from the hilum
venacava, Left of the left kidney to terminate in the inferior vena cava.
renal Vein, Materials and Methods: This cross-sectional study was carried out in the department of anatomy
Computed in a south Indian medical college. The course of left renal vein was studied in 60 human embalmed
Tomography CT cadavers. The length of the left renal vein was measured, and if found to follow an anomalous
scan. course, the distance of the opening of its tributaries, from the hilum were noted. We also reviewed

100 abdominal CT scan reports to look for retro aortic left renal vein anomaly. The CT scan reports
belonged to patients with urorological symptoms which included, abdominal and flank pain,
dysuria and hematuria.

Results: Out of the 60 cadavers, in 58 (96.66%) cadavers, the left renal vein followed the normal
course, where it traversed in front of the aorta and terminated in the inferior vena cava in an
orthotopic position. The retro aortic left renal vein was observed in two (3.33 %) of the cadavers.
In one cadaver, the anomaly was found to be type 2 retro aortic left renal vein. In another cadaver,
there was a rare anomaly not reported till date, where the left renal vein coursed obliquely
downwards and caudally behind the aorta and divided into two tributaries. The upper branch
drained into the inferior vena cava while the lower branch terminated at the junction of the inferior
vena cava and left common iliac vein. In the CT scan report study, we found that reports of two
patients showed retro aortic left renal vein, and both belonged to the type 1 variety of left renal
vein.

Conclusion: This study reinforces the importance of recognizing left renal vein variations in
clinical and surgical contexts, by highlighting the prevalence and clinical significance of these
anomalies, we contribute to the broader understanding necessary for improving surgical outcome
and better patient care

INTRODUCTION (LRV) from the kidney to inferior vena cava (IVC) is
The large renal veins lie anterior to the renal arteries and usually preaortic. Variations have been noticed in renal
open into the inferior vena cava almost at right angles.™! veins' origin, course and termination. The left renal vein
The normal anatomical course of the left renal vein passing behind the abdominal aorta is called “the retro
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aortic left renal vein". Left renal vein anomalies are
generally categorized into four types. In type I, the
ventral preaortic limb of the left renal vein is obliterated,
but the dorsal retro aortic limb persists and drains into
the IVC in the orthotopic position. Type Il results from
the obliteration of the ventral preaortic limb of the left
renal vein, while the dorsal limb turns into the
Retroaortic left renal vein (RLRV), which joins the
inferior venacava at L4-L5 level. Type Il is the
Circumaortic left renal vein or venous collar. In type 1V,
the ventral preaortic limb of the left renal vein is
obliterated, while dorsal limb courses obliquely and
caudally into the left common iliac vein. B!

The Knowledge of retro aortic left renal vein is of
surgical importance when a left renal surgery is
considered. Failure to recognize these anomalies may
lead to severe haemorrhage and severe renal damage. 1]
Previous studies have noted the overall prevalence of
retro aortic left renal vein to be 3%.[1 in the present study
we studied the course of left renal vein in 60 embalmed
cadavers and 100 abdominal CT scan reports of patients
showing urological symptoms. The results were
statistically analysed.

MATERIALS AND METHODS

We dissected 60 embalmed cadavers over the last three
years to check for left renal vein anomalies. There were
55 male cadavers and 5 female cadavers, they all
belonged to the age group between 18 and 70. Following
the dissection, the left renal veins were identified and
traced from the hilum of the left kidney to its termination.
We also collected 100 abdominal CT scan reports of
patients who showed urological symptoms and the
course of the left renal vein was observed. The study was
conducted in Department of Anatomy and Department of
Radiology of Adichunchanagiri institute of medical
sciences.

RESULTS
In the present study, out of the 60 cadavers 2 cadavers
showed retro aortic left renal vein. (3.3%)

In 58 cadavers, the left renal vein followed the normal
course, where it traversed in front of the aorta and
drained into the inferior vena cava in an orthotopic
position.

Out of the two cadavers showing RLRV, in one cadaver,
the anomaly was found to be type 2 retro aortic left renal
vein, where the left renal vein arising from the hilum of

the left kidney passed obliquely downwards and drained
into the inferior vena cava at the level of bifurcation of
the aorta. Here the left renal vein measured 7 centimeters
in length.

In another cadaver, there was a rare anomaly not reported
till date, where the left renal vein coursed obliquely
downwards and caudally behind the aorta and divided
into two branches, upper branch draining into the inferior
vena cava 3 ¢cm above the bifurcation of the abdominal
aorta and the lower branch drained at the junction of
inferior vena cava and left common iliac vein. This
variation hasn't been reported in any of the previous
studies of the renal vein anomalies.

Along with the cadaveric study, we collected 100
abdominal CT scan reports of patients showing
urological symptoms from the department of radiology
and found that there were two cases of type 1 retro aortic
left renal vein. When we went through the case history,
we found that the patients had come to the surgery
department with complaints of flank and abdomen pain,
hematuria, and dysuria one of these patients had
developed varicocele involving the left testicular vein
which was later confirmed by investigations.

Figure 1: type 2 retro aortic left renal vein

,:"!‘ ’

Figure 2: bifurcation of left renal vein -anterior view
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Figure 3: bifurcation of left renal vein - posterior view

Figure 4: type 1 retro aortic right renal vein

' (JPEG 2000)

Figure 5: type 1 retro aortic right renal vein

DISCUSSION

The left renal vein anomalies are rare. The retro aortic
left renal vein is reported with an incidence of less than
5%.

The portion of the vein lying in front of the aorta is
developed from preaortic anastomosis between the right
and left sub-cardinal veins. The part which receives the
left suprarenal vein is derived from upper part of left sub
cardinal vein. The portion of left renal vein receiving the
left gonadal vein is developed from anastomosis between
left supra cardinal and sub-cardinal veins. In Type Il
retro aortic left renal vein: The ventral preaortic limb of
the left renal vein is obliterated and the remaining dorsal
limb turns into the Retro aortic left renal vein. According
to a study conducted by Cheng Lin Hsieh and his
colleagues the incidence of retro aortic left renal vein is
0.5 to 3.6%, which is similar to the present study where
we found an incidence of 3.3%. They reported 2 cases of
type 3 retroaortic left renal vein 1 case of type 1
retroaortic left renal wvein during a contrast CT
examination of patients with urological symptoms.[’)

A study was done by Dilli A, and his colleagues on the
percentages of the left renal vein variations of 1204
patients. The percentages of the total variations were
5.2% of which retro aortic left renal vein (RLRV) was
3.1%, and circumaortic left renal vein was 2.1%,
respectively.[®

S.S. Hassan, E.A. El-Shaarawy, J.C. Johnson3 et al.;
examined 63 cadavers, variations were found in 7
cadavers. Double, triple and quadruple veins were found
unilaterally draining the kidneys.®

Anupma Gupta, Raman Gupta, Rikki Singal studied 30
embalmed cadavers, out of the 30 cases 13 of them
normal pattern of drainage of renal veins, whereas 17
cases showed variations. Four main anatomic variants of
the renal veins namely the supernumerary

veins, retro-aortic, circumaortic left renal vein &
plexiform left renal vein were observed. "

Fidel Rampersad and his colleagues found a case of
retroaortic left renal vein when they conducted an MDCT
scan on a 55-year-old woman. Here the left renal vein
coursed obliquely and posterior to abdominal aorta to
drain into the left common iliac vein prior to the origin
of inferior venacava.l*!

Kawai K, Tanaka T, and Watanabe T reported a case
where there were two left renal veins: one retroaortically
drained into the inferior vena cava, and the other drained
into the left common iliac vein.[*]

Cameron St Hilaire et al., studied a case of nutcracker
syndrome, being the cause of pelvic venous congestion,
secondary to Retroaortic left renal vein.[*®!
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Antony H Chau et al. reported novel surgical techniques
with robotic assisted left renal vein transposition to treat
a 19 years old woman with renal nutcracker syndrome. 4]
B Karaman et al. conducted a study, where 1856 patients
with urological symptoms underwent a ct abdomen. And
it was found that RLRV was detected in 68 (3.6%) of the
1856 patients, with 26, 22, 17, and three of types I, 11, 11l,
and V.19

Provenza cg et al. found a left sided circumaortic renal
vein anomaly along with a renal vein and renal artery
aneurisms in a 59-year-old man with a history of chronic
smoking. The patient did not have any abdominal pain or
other urological symptoms. As the patient was
asymptomatic, a conservative approach was undertaken
to monitor his venous aneurism. 6]

Our findings are similar with observations done by
Hassanet.al. (2017) and Gupta etal. (2012), who

reported various anatomical patterns and their
embryological implications.  Understanding these
patterns is vital for procedures such as renal

transplantation and laparoscopic surgeries, where a
proper anatomical knowledge can prevent intraoperative
complications (Bowdino et.al.,2022). (010171

The present study provides a comprehensive
examination of left renal vein variations through both
cadaveric dissection and Radiological imaging. This
study also provides a valuable insight to available
anatomical knowledge.

CONCLUSION

In the present study we found the incidence of type 1
RLRV cases to be just 2% during the evaluation of CT
scan reports and 0.6 % of type 2 RLRV in cadaveric
study. Which is lesser than the incidence mentioned in
the previous studies. This study reinforces the
importance of recognizing left renal vein variations in
clinical and surgical contexts, by highlighting the
prevalence and clinical significance of these anomalies,
we contribute to the broader understanding necessary for
improving surgical outcome and better patient care.
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