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Introduction
One of the most important anomalies regarding inferior vena 

cava (IVC) and its branches is retro aortic left renal vein (RLRV) 
which occurs in 1.8-2.4 of population [1]. RLRV can drain into 
inferior vena cava (IVC) at same level of normal left renal vein 
or enters into IVC, of course, at a lower level where IVC joins to 
the common iliac veins [1]. Compression of the RLRV between 
the aorta and the vertebra is known to be the cause of urological 
problems such as hematuria, varicocele, and ureteropelvic 
junction obstruction (UPJO) [2]. It has been reported that 
microscopic hematuria can be resulted from increasing pressure 
of the renal vein [1,2]. 

On the other hand, if the space between the aorta and the 
vertebra decrease, the posterior “nutcracker phenomenon” can 
occur because of compression of the RLRV [2]. In the present case 
report, RLRV was diagnosed by Magnetic Resonance Imaging 
(MRI), computed tomography (CT) scan and ultrasonography. 
Moreover, embryological events causing the formation of this 
anomaly and a brief review of the literature have been discussed. 

Case Report

Figure 1: Ultrasonography demonstrates retro aortic left renal 
vein (RLRV) (yellow arrow).

A 38-year-old male was referred to the radiology clinic 
because he had periodic left flank pain without a history of 
trauma, kidney stone, kidney and urinary tract infections and 
other diseases. He suffered from these conditions for several 
months. There were no fever and trembling. Vital signs, 
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including blood pressure, blood oxygen level, respiratory and 
heart rate were normal. Blood and urine tests showed normal 
levels of inflammatory factors, creatine, as well as urea. The 
ultrasonography and CT scan (as contrast-enhance) of abdomen 
and pelvis were performed for diagnosis. Obtained images 
revealed that the left renal vein located between the abdominal 
aorta and lumbar vertebral body (Figures 1 & 2). The other 
abdominal-pelvic organs had the normal position. The patient 
was informed about the process of medical imaging and the 
consent was obtained from him.

Figure 2: Axial contrast-enhanced computed tomography (CT) 
image revealed RLRV (red arrow) passing posteriorly to the 
abdominal aorta (red elbow arrow), joining inferior vena cava 
(red curved arrow).

Discussion and Conclusion 
One of the important vascular variations in the body is the 

RLRV, which, if detects before surgery, especially retroperitoneal 
surgeries, can prevent unwanted incidences such as severe 
bleeding [3]. RLRV refer to a situation in which the left renal 
vein passing behind the abdominal aorta and drains the left 
kidney blood to the IVC [1-3]. However, embryo logically, 
the development of the renal veins is a part of the complex 
developmental process of the IVC. The process starts from the 
4th week of conception and ends at about the 8th week [4]. 
During the development of the inferior vena cava, a vein ring 
that surrounds the aorta is formed [4,5]. 

On the other hand, if during development, the anterior 
portion of the vein ring remains, it will become normal left renal 
vein, while, if the posterior part remains, the RLRV will be created 
[6]. For the first time, the RLRV observed in 1895 in an autopsy 
survey and first clinical diagnosis of RLRV was observed by 
Lord et al. [7] during a surgery in related to an abdominal aortic 
aneurysm in 1964. One study reported the various symptoms 
of the RLRV in 9 patient (5 male and 4 female); They reported 
showed that 5 of the 9 patients had microscopic hematuria, 4 
of the 9 patients had left flank pain, 1 of the 5 male patients had 
inguinal pain, and gross hematuria was observed in 1 of the 9 
patients; Furthermore, the concomitant diseases were UPJO in 
2 of the 9 patients and varicocele in 2 of the 5 male patients [2]. 

Figure 3: Schematic illustration of four different types of retro aortic left renal vein anomalies. (A) Type I, (B) Type II, (C) Type III, (D) Type 
IV. Black arrows show different types of RLRV.
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RLRV is classified in 1995 by Hoeltl et al. [8] into two types, 
I and II. In type I, RLRV has orthotropic status, while, in type II, 
the left renal vein moves downward combined with the lumbar 
and gonadal (testicular or ovarian) veins before passes through 
behind the aortic artery and drains into the inferior vena 
cava [8]. Our case seems to be classified as type I. In another 
classification, which was present in 2007, the RLRV has been 
divided into four groups based on the type of blood drainage 
[9] (Figure 3). Type I: drainage of RLRV to the inferior vena 
cava occurs in the orthotropic status; Type II: the RLRV drain 
to the ICV at the level of the L4-L5; Type III: the LRV, which 
consists of anterior and posterior branches, therefore, the 
vein is called collar LRV; Type IV: the RLRV drains into the left 
common iliac vein [9]. Our suggestion is that the present case 
is classified as type I. Imaging techniques such as CT scan, MRI, 
and ultrasonography are useful methods to diagnose the RLRV. 
Unaware of the existence of RLRV can cause irreparable events 
such as bleeding and even death during the retroperitoneal 
surgery of the abdomen [10]. Surgeons prefer the left renal vein 
in renal transplantation because of its longer length. Hence, it is 
important to know the course of the left renal vein whether it is 
preaortic or not. It is also important to be aware of anomalies of 
the renal vein for distinctive diagnosis of retroperitoneal tumors, 
retroperitoneal lymph node pathologies, and aortic dissection 
[11]. However, during any operations, lack of knowledge about 
anatomical variations, for example, variations in the peripheral 
nerves, organs, etc., may make a hard situation for surgeons and 
leads to a possible mistake during surgery [12-14].
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