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Abstract:- The goal is to investigate the occurrence and
manifestation of anomalies in the left renal vein during
routine CT scans of the abdomen.

» Materials and Procedures:

Retrospective analysis of the pictures from 100
patients who had abdominal CT scans between January
1 and December 31, 2021, with abnormalities in the
patterns of their renal veins noted. Findings: of the one
hundred patients who had imaging. Their ages ranged
from one year old to ninety years old, with 52 males
(52%) and 48 females (48%) comprising the group.
There were no documented cases of circum-aortic left
renal vein anomalies, but 96 patients (96%) had normal
preaortic left renal veins. Four cases had retroaortic left
renal vein anomalies. On the L1 vertebral level, 41% of
patientshad a left renal vein, and 36% of displayed the
right renal vein at the level of the L1. There was no
statistically significant correlation found between
abnormalities and gender. In conclusion, CT scans can
reveal differences in the left renal vein's path,
information that may be crucial for both clinical and
surgical outcomes during procedures involving the
abdomen and pelvis.

Keywords:- Renal Vein, Anomalies and Abdominal CT
Scans.

I INTRODUCTION

When it comes to the planning of vascular
interventional procedures, retroperitoneal surgery, and the
medical diagnosis of retroperitoneal lymphadenopathies, the
presence of left renal vein (LRV) anomalies is crucial.
Computed tomography scans (CT) can easily identify these
anomalies with careful examinations (1, 2). Compared to the
right renal vein, the left has a longer and more intricate
embryological development. IVC development involves
pairs of posterior cardinal, supra-cardinal, and sub-cardinal
venous ducts (intrauterine 6 - 10 weeks). These venous
channels are connected by anastomosis. Through the inter-
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subcardinal and inter-supracardinal anastomosis through the
aorta, these connections form a circum-cortical venous loop
through the sub-supracardinal ducts. Right sub-supra-
cardinal anastomosis forms as the right renal vein, and
unilateral right localized 1VC results from the transformation
of the bilateral symmetric cardinal system (3). Dorsal and
ventral are the two parts of the left circulatortic venous ring
that are involved in this transformation. The normal
development process results in the atrophied dorsal arm, but
the ventral arm continues to develop, and the normal left
renal vein with preaortic shape takes shape.

Retro-aortic renal vein anomaly develops if the ventral
episode experiences atrophy and the dorsal arm persists (4).
The retro-aortic renal vein enters the 1VC obliquely and
descends. Atrophy and circulatortic left renal vein anomaly,
through which the aorta passes, can occasionally occur in
none of these arms. Renal vein anomalies typically drain into
the IVC. On the other hand, there have also been reports that
the left main iliac vein and left renal vein can be opened (5).
Anomalies of the left renal vein are typically discovered by
accident. In the literature, a small number of patients with
non-pathologic hematuria and blunt side pain had renal
venous anomalies despite the absence of clinical symptoms,
and no pathology was found (6). It is easy to monitor the
normal preaortic course of the renal vein during routine
abdominal CT examinations. If it is not possible to monitor
this course, it should be assessed for variations and
documented in the report. Understanding renal vein
anomalies is essential for performing successful
retroperitoneal surgery. Retrograde peritoneal surgery can
result in complications such as bleeding, nephrectomy, and
even death, even though it is not the cause of this condition
(8, 9). Given the length of the LRV, donors for renal
transplants are favored. It is crucial to ascertain whether the
LRV has a typical preaortic course because of this. When a
renal vein sample is to be taken, it is crucial that these
anomalies be present. Furthermore, patients with renal and
testicular neoplasia may be misdiagnosed as retro-peritoneal
lymph nodes, necessitating careful differential diagnosis
(10).

WWW.ijisrt.com 1019


https://doi.org/10.38124/ijisrt/IJISRT24JUN592
http://www.ijisrt.com/

Volume 9, Issue 6, June — 2024 International Journal of Innovative Science and Research Technology
ISSN No0:-2456-2165 https://doi.org/10.38124/ijisrt/1JISRT24JUN592

\

HEMIAZYGOS
3 —

& VITELLINE V.

AZYGCGOUS V. -
- POSTERIOR

SUSCARDINAL - VCARDINAI_
HEPATIC
AN SUBCARDINAL|
SUPRA- v
SUBCARDINAL %
AN

t SUPRA-
CARDINAL Vv

SUPRA-
POSTERIOR T
CARDINAL AN

i
INTERPOSTCARDINAL AN INTERSUBCARDINAL AN

Fig 1: Drawing clarify the developmental embryology of the inferior vena cava. 3 pairs of veins: Posterior cardinal (blue),
Supracardinal (purple), and Subcardinal (vertical red) veins that develop in chain on either side of the aorta (gray). Portions of
these venous channels retrogress (dashed lines), however persist the others (solid lines) to form the infrahepatic part of the IVC.
The right sided subcardinal vein makes the suprarenal segment of the IVC, and the right sided supracardinal vein makes the
infrarenal segment. The vitelline vein (green) derived from the hepatic segment. Anastomotic chains (black) join the various
segments of the IVC. An intersubcardinal anastomosis which is course anterior to the aorta forms the left renal vein (horizontal
red line), while the intersupracardinal and interposterior cardinal anastomosis regress normally. The supracardinal veins run as the
azygous and hemiazygos veins; the iliac veins are drawn from the persistent posterior cardinal veins. AN =anastomaosis, V = vein.
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Fig 2: The adult inferior vena cava is composed of suprarenal (right subcardinal vein) renal (right suprasubcardinal and

intersubcardinal anastomoses), infrarenal (right supracardinal vein), and hepatic (vitelline veins) segments. Renal and suprarenal

segments are separated by the dashed line. Posterior cardinal veins continue as paired common iliac veins which join to form the

iliac confluence, whilst supracardinal veins contribute to the azygos venous system draining into the superior vena cava. The
gonadal and suprarenal veins are derived from subcardinal veins
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Fig 3: Patient with RLRV. Axial Image Contrast-Enhanced Computed Tomography Scans Reveals the Preaortic Type
(A, White Arrow) and Retroaortic Components of Circumaortic Left Renal Vein (B, Red Arrow)

Fig 4: Three-Dimensional Reconstruction Computed Tomography Angiographic Image Show (White Arrows) the
Circumaortic Left Renal Vein. Coronal Reformatted Image Shows Courses of the Retroaortic Left Renal Vein
(White Arrows) Posterior to Aorta

Fig 5: Coronal Reconstruction Contrast-Enhanced Computer Tomography Show thin MIP Reformatting in Axial Plane (a) the
Corresponding Coronal VRT (b),Demonstrating Left Sided IVC Anomaly (Yellow Arrow) Crossing the Abdominal Aorta to the
Left Side (Green Arrow). (c) IVC Duplication (Asterisk) Show Symmetrical Caliber Draining into the Suprarenal I\VC. Bilateral
External lliac Veins (Arrows) both of them Drain into Cavae on their Respective Sides. (d) Axial Computer Tomography Image
Demonstrate the Paired IVC Trunks (arrows) Stationed; on Each Side of the Abdominal Aorta (Arrowhead).
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» Work Gols

o To calculate the frequency of anomalies in the left renal
vein in abdominal CT scans.

e To investigate the occurrence of anomalies in the left
renal vein when doing CT scans of the abdomen.

1. METHODS AND MATERIAL

A. Imaging Data

Using a GE-CT machine, all CT scans were performed
in accordance with standard abdominal protocol. The
following parameters were used, based on the examination's
characteristics: 120-140 kV, 140-200 mAs, pitch of 1-2, and
collimation of 5-10 mm. In accordance with standard
abdominal scan protocol, patients received 3-5 milliliters of
intravenous contrast per second. Assessment of the venous
structures in the abdomen obtained at portal phase images
50-60 seconds after an 80-100 mL intravenous contrast
agent bolus. Accurate representation of different renal
vascular anomalies can be achieved with great help from the
three-dimensional volume rendered and MIP techniques..
Nonetheless, in addition to the standard axial plane at a
workstation, the sagittal and coronal reconstruction planes
were completed for each case. Between January 1, 2021, and
December 31, 2021, a total of 100 CT scans were referred
for contrast-enhanced MDCT of the abdomen and pelvis
regions. These scans were retrospectively reviewed, and the
CT scan image archives of the radiology department of
Emhammed Al Megareef Hospital, Ajdabiya, Libya were
used to record any anomalies in the IVC and iliac vein
branching patterns that were found.

B. Inclusion/Exclusion Criteria:

Regardless of the indications and CT examination
technique, every patient received a contrast CT study of the
abdomen and pelvis, which involved enhancement of the
IVC from the right atrium to the bifurcation of the common
iliac vessels. Excluded patients included those who
underwent abdominal surgery that altered the anatomy of the
IVVC and/or iliac veins, patients with renal masses infiltrating
the IVC and/or iliac veins, and patients who did not receive
IV contrast opacifying the IVC and iliac veins.

C. Statistical Analysis:

Version 26 of the SPSS statistical package (Statistical
Package for Social Science) was used to computerize and
analyze the gathered data. The Shapiro Walk test was
utilized to verify if the data was normally distributed.
Relative percentages and frequencies were used to depict
qualitative data.
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1. RESULTS

Table 1: Age Distribution of the Study Population

Age (years) Cases (n=100) Percentage
<30 14 14%
30-45 30 30%
45-60 30 30%
> 60 26 26%
Total 100 100%

Frequencies and relative percentages are used to depict

qualitative data. We had one hundred participants in our
research. Of the participants, 14 were under 30 years old, 30
were between 30 and 45 years old, 30 were between 45 and

60 years old, and 26 were older than 60.

In terms of gender distribution, the current study
included 52 male participants and 48 female participants.

Cases (n=100)

Male
Female; 48; 52
48% 52%

EMale ®Female

Fig 6: Sex Distribution of the Study Population

Table 2: Contrast Administration Distribution among

Participants

Contrast Cases Percentage
administration (n=100)
Yes 94 94%
NO 6 6%
Total 100 100%

A total of 94 individuals in our investigation received

contrast medication.

We discovered that 2 cases were in the level of the T12

vertebra, 18 were in the T12-L1 Disc space, 36 were in the
L1 vertebra, 29 were in the L1-L2 Disc space, and 15
participants were in the L2 vertebra based on the distribution
of right renal vein levels among our participants.
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Cases (n=100)

2%
15% 18%

29%

T12-L1 Disc space Llvertebra

36%

T12 vertebra

Fig 7: Right Renal Vein Level Distribution among
Participants

Table 3: Left Renal Vein Level Distribution among
Participants

Left Renal Cases (n=100) Percentage

Vein Level

T12 vertebra 2 2%
T12-L1 Disc space 20 20%

Llvertebra 41 41%
L1-L2 Disc space 28 28%

L2 vertebra 7 7%
L2-L3 Disc space 1 1%
L3-L4 Disc space 1 1%

Total 100 100%

We discovered that 2 cases were in the level of the T12
vertebra, 20 were in the T12-L1 Disc space, 41 were in the
L1 vertebra, 28 were in the L1-L2 Disc space, 7 participants
were in the L2 vertebra, 1 was in the L2-L3 Disc space, and
1 was in the L3-L4 Disc space, based on the distribution of
left renal vein levels among participants.

Table 4: Renal Vein Anomalies Distribution among
Participants

Renal Vein Cases Percentage
Anomalies (n=100)
Preaortic 96 96%
Retro-aortic 4 4%
Circum-aortic 0 0%
Total 100 100%

Variations in venous structures can occur because of
their intricate embryological development. When preparing
surgical interventions involving such anatomic regions, it is
essential to comprehend these variations. Furthermore, these
images could be mistakenly identified as retroperitoneal and
abdominal lymphadenomegalies if one is not aware of these
variations (16). In the first six to ten weeks of pregnancy, the
inferior vena cava (IVC) develops into a complex structure.
Large anatomical variations, such as duplication,
transpositioning, retro-aortic, or circum-aortic left renal vein
(LRV), can occur in the form of one or more abnormalities
when the stage of development is inappropriate (22). For the
accurate but invasive imaging of the inferior vena cava and
IVC, cathography and venography are used. A helpful
diagnostic method is ultrasonography, a non-invasive
procedure. Colored Doppler ultrasonography in particular is
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useful. When it comes to assessing the vascular nature,
measuring the waveform and index through spectral
analysis, and figuring out the direction of vascular blood
flow, colored Doppler ultrasonography is crucial (49).
However, new understanding of the examination of vascular
structures has been brought about by spiral and multidetector
computed tomography (CT) angiographic studies as well as
magnetic resonance imaging (MRI) angiography techniques.
When performing a laparoscopic donor nephrectomy,
surgeons must have a comprehensive preoperative
understanding of the renal vascular anatomy in order to
select the best kidney and to plan the surgical procedure.
Preoperative imaging that shows the vascular variants makes
it easier to dissect these vessels and reduces the risk of
vascular damage (42). The purpose of our study was to
evaluate the prevalence and appearance of anomalies of the
left renal vein in abdominal CT scans. We had one hundred
participants in our research. Of the participants, 14 were
under 30 years old, 30 were between 30 and 45 years old, 30
were between 45 and 60 years old, and 26 were over 60. In
our study, there were 48 female participants and 52 male
participants. The administration of contrast was done on 94
study participants. We discovered that 2 cases were at the
level of the T12 vertebra, 18 were in the T12-L1 Disc space,
36 were in the L1 vertebra, 29 were in the L1-L2 Disc space,
and 15 participants were in the L2 vertebra based on the
distribution of right renal vein levels among our participants.
We discovered that 2 cases were in the level of the T12
vertebra, 20 in the T12-L1 Disc space, 41 in the L1 vertebra,
28 inthe L1-L2 Disc space, 7 participants in the L2 vertebra,
1 in the L2-L3 Disc space, and 1 in the L3-L4 Disc space,
based on the distribution of left renal vein levels. We
discovered that 96 of the anomalies were preaortic and 4
were retroaortic based on the distribution of renal vein
anomalies; we did not find any cases that were circumaortic.
When compared to the right renal vein, the LRV's
embryological developmental process is longer and more
intricate. During the sixth through tenth intrauterine weeks,
pairs of posterior cardinal, sub-cardinal, and supra-cardinal
venous channels are crucial for the development of the IVC.
The venous channels are represented by anastomotic links
(12). The aorta travels through this circum-aortic venous
circle, which is made up of inter-subcardinal anastomosis
and sub-supracardinal channels. The right sub-supra-
cardinal anastomosis forms the right renal vein, while the
bilateral symmetric cardinal system becomes the unilateral
right-sided IVC. There are two parts to the left circumaortic
venous circle: the ventral and dorsal. The ventral arm grows
and forms the normal LRV with a pre-aortic course while the
dorsal arm atrophies during normal development. A retro-
aortic renal vein abnormality appears when the ventral
portion atrophy and the dorsal arm continues to grow. The
retro-aortic renal vein enters the IVC by taking an oblique
downward path. Occasionally, one or both of these arms do
not atrophy, creating a CLRV anomaly that the aorta passes
through. In cases of renal vein abnormalities, the wvein
typically empties into the IVC (13). However, in addition to
the IVC, it is reported that the LRV drains into the left
common iliac wvein. Although relatively uncommon,
congenital venous abnormalities in the retroperitoneal space
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are clinically significant for urologists, general, vascular,
and transplant surgeons as well as interventional radiologists
(23). Radiological techniques like contrasted CT scanning,
angiography, Doppler ultrasonography, and MRI can
identify abnormalities during the LRV. Renal venography
and inferior vena cavography are two straightforward but
invasive methods for assessing anatomical structures.
Although Doppler ultrasonography can be used to identify
the retro-aortic renal vein, obese patients may not benefit
from this technique (49). Renal vein evaluation is
successfully accomplished with methods like MR
angiography and MRI. Still, in terms of duration, cost, and
patient compliance, CT appears to be more favorable.The
normal pre-aortic LRV and any anomalies can be precisely
determined with contrast-enhanced CT scanning. In light of
recent developments in CT technology, including spiral and
multidetector angiography, CT appears to be a more useful
technique for quickly and accurately identifying
abnormalities in the renal vein (46). Specifically, a widely
recognized approach for the assessment of renal vessels is
CT angiography, which is a less invasive method than
traditional angiography. In terms of predicting the variations
of the renal vessels, CT angiography is a technique that is
safe, quick, minimally invasive, and reasonably priced. It
also shows excellent agreement with both catheter
angiography and surgery (48). Preoperative information
regarding arteriovenous malformation, stenosis, and
aneurysms, among other renal vascular diseases, can also be
obtained through it. Most often, the anomalies of the left
renal vein are discovered by accident. While most
abnormalities of this kind are asymptomatic, some papers
describe cases of blunt side pain and intermittent haematuria
in the absence of any other pathology other than renal vein
abnormality (18). There is variation in the rate of LRV
abnormalities across studies. According to Reed et al., 433
cases had CT scanning with a frequency of 1.8% for RLRV
abnormality and 4.4% for CLRV abnormality (47). In a
different study by Trigaux et al. with 1014 cases, 3.7% and
6.3%, respectively, of the cases had abnormal CLRV and
RLRYV after CT scanning (20). In 250 abdominal CT scans,
the rate of RLRV abnormality was 0.4% and the rate of
CLRV abnormality was 1.2% in a study by Ovyar et al. In the
autopsy series, the frequencies of retro-aortic and
circumaortic renal vein abnormalities were 1.16.8% and
1.5-3.4%, respectively (50). In their combined series of
cadaver and clinical cases, Satyapal et al. looked at 1008
cases and found that 0.3% and 0.5% of the cases had CLRV
abnormalities (8). The difficulty of imaging is indicated by
the reported incidence of venous anomalies of the
renovascular pedicle and the IVC by Aljabri, which was
significantly lower in a CT-based study compared with
autopsy results. The frequency of RLRV in this study was
0.5% (29/4520 CT studies), with more, albeit somewhat
disparate, studies for IVC transposition (0.04%), IVC
duplication (0.02%), and circum-aortic renal collar (0.08%)
(5). In 1003 abdominal CT scans, the rate of RLRV
abnormality was 0.9% and the rate of CLRV abnormality
was 2.3% in another study by Yeflilda. Our rates of renal
vein abnormalities, which are 2.3% and 0.8% of retro-aortic
and circum-aortic veins, respectively, are within the ranges
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found in other studies. Regular abdominal CT scanning can
easily identify the renal vein's normal pre-aortic course (51).
In the event that no such course can be identified, the case
should be assessed for variations, and the results should be
shared. When it comes to surgery, it is important to report
any abnormalities in the renal vein because failing to do so
could lead to complications that could cause death, a
nephrectomy, or bleeding (17). Because of the length of the
LRV, the left side of kidney transplant donors is favored. It
is crucial to ascertain whether the LRV has a typical pre-
aortic course. When renin is sampled from the renal vein,
this information is also crucial. Furthermore, in patients with
testicular and renal neoplasms, caution should be exercised
in distinguishing the anomaly from a retroperitoneal lymph
node (19). Furthermore, a relatively rare condition known as
"posterior Nutcracker phenomenon” or LRV hypertension
syndrome can be brought on by an RLRV anomaly. It
presents as left side and abdominal pain, either alone or in
combination with unilateral hematuria. "Pelvic Congestion
syndrome,” which manifests in females as emotional
disturbances, vulval and proximal lower tract symptoms,
dysmenorrhea, dyspareunia, and lower abdominal pain, is
another common presentation. In lower limb varices (9, ).
Similar to this, compression of the left renal vein can result
in reflexes from the vein to the gonadic vein, which can
cause lower limb varicose veins and varicocels in men.
Surgically, these anomalies can influence the choice of CVI
ligature site for thromboembolic disease, which in turn can
influence the choice of potential kidney transplant donors.
fixing aortic aneurysms and carrying out additional
retroperitoneal procedures. Before abdominal surgery was
routinely performed with CT, the majority of venous
anomalies were discovered during the procedure. Pre-
recognition of injuries is common in many of these cases
(20). Today, patients scheduled for abdominal surgery
typically receive a preoperative CT scan, which allows for
an accurate diagnosis to be made. Prior to surgery, the
surgeon should thoroughly review the CT scan and take into
account each venous anomaly (46). Knowing about this
anomaly angiographically is crucial for adrenal venography;,
renal vein sampling, and spermatic vein embolization, as
well as for preventing the mistaken belief that the inferior
displacement of the RLRV is due to a mass lesion (47).

V. CONCLUSION

The left renal vein underwent a complex and long
developmental process during empyrological period more
than the right renal vein. So, regarding to this difference,
detection the congenital left renal wvein variation and
abnormalities playing an important condition for the
surgeon, vascular surgeon and the Radiologist in
differentiation these condition from any retroperitoneal
masses or lymph nodes. To avoid any complications may
happen when any retroperitoneal surgery or vascular
procedure needed. Recognition of left renal wvein
abnormalities can be detected when it’s anatomical region
examined with good concentration to find the variation and
abnormalities of left renal while examined the abdomen
routinely by computed tomographic scan.
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