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Study Design: A descriptive cross-sectional study of the anatomical variations, morphometry, and histology of the iliolumbar veins 
(ILVs).
Purpose: This study aimed to describe the anatomical variations of the ILVs and determine their tissue composition in South African 
cadavers of European descent.
Overview of Literature: A safe anterior surgical approach to the L4/L5 intervertebral disc space requires understanding the anatomy 
of the ILVs. Limited understanding of ILVs and their variations may lead to inadvertent avulsion of veins with subsequent hemorrhage 
and damage to the adjacent nerves intraoperatively. Variations in ILVs are population specific, but such reports are limited in the 
South African population.
Methods: Eighty-nine adult cadavers were dissected to reveal ILV patterns. The variations (origin, course, and drainage pattern), mor-
phometries, and topography of the ILVs were studied. A total of 19 (10 proximal, nine distal) ILVs were processed for hematoxylin and 
eosin, Masson’s trichrome, and Verhoeff’s histological staining to determine the tissue composition.
Results: The ILVs were identified in 100% of the cases, and 45% of the ILVs were anastomosed to each other bilaterally. The right-
side ILVs terminated into the posterior surfaces of the iliac vessels (p=0.001), whereas the left-side ILVs terminated into the lateral 
surfaces (p=0.001). The left-side proximal ILVs had higher elastic fiber composition (p=0.030). The ratio of the ILVs’ elastic fibers to 
collagen fibers was 1:9, and 61% of the cadavers exhibited type 1 ILV pattern. Moreover, 42% of the ILVs were at the S1 vertebral 
level with 31% lying between L4 and L5 spinal nerve roots. The obturator nerve coursed anteriorly to the ILVs in 96% of cases.
Conclusions: The ILV variations described for South Africans present new additional patterns, such as bilateral anastomosis and lat-
erality of the terminal drainage. The ILVs have more collagen fibers than elastic fibers, predisposing them to avulsion during surgical 
retraction. The identification of all the ILVs is crucial to minimize inadvertent hemorrhage and damage to adjacent structures.
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Introduction

The anterior surgical approach to the lumbosacral spine is 
preferred during pelvic and spinal surgeries [1-3]. Vascu-
lar injuries during anterior exposure are potentially life-
threatening [3]. The mechanisms of injury to vascular 
structures include excessive traction, avulsion, and/or 
laceration [2]. Most intraoperative vascular injuries are 
caused by incorrect identification, dissection, and control 
of vessels during the exposure phase instead of the surgi-
cal procedure. Unknown variations of the typical vascular 
anatomy contribute significantly to these injuries [4]. 
Unrecognized vascular variations may also add risks of 
injury to the surrounding neuronal structures [5]. Un-
expected anatomical patterns are known to contribute to 
approximately 25% of all surgical technical errors [6,7].

The iliolumbar veins (ILVs) are generally encountered 
during the anterior exposure of the lumbosacral junction 
and the intervertebral disc space between the fourth and 
fifth lumbar vertebrae (L4/L5) [8] and are vulnerable dur-
ing surgery, leading to severe hemorrhage [9]. Therefore, 
initially identifying and ligating the ILVs to allow for safe 
exposure and reduction of intraoperative bleeding is rec-
ommended [8]. Surgical ligation of the ILVs does not af-
fect the venous circulation of the affected regions because 
of extensive collateral circulation [1]. Morphometric pa-
rameters of the ILVs, such as the length of the trunk and 
distance to nearby structures, are vital in determining the 
surgical approach, risk of avulsion, and possible bleeding 
control methods [8-10]. Topographical characteristics of 
the ILVs such as their landmarks, number of trunks, and 
drainage patterns are crucial in identifying and locating 
the ILVs for ligation during the exposure phase [1,9,10].

Reducing damage to the ILVs during surgery is depen-
dent on detailed anatomical knowledge and preoperative 
imaging [9,11]. Understanding the detailed anatomy of 
the ILV is difficult because of the high variability of their 
anatomical presentations and the paucity of studies on 
comprehensive anatomical description [1,8,9,12,13]. The 
variability appears to be population specific [11,14], and 
under certain conditions, such as surgical operations, a 
variation may be clinically significant in one population 
and may not be in another [15]. Knowledge of anatomi-
cal variations across populations is essential to clinicians 
working with diverse populations. Cadaveric dissections 
provide the best way of describing the detailed anatomy 
of ILV variations owing to the wide exposure provided by 

this method [16]. This study aimed to examine the anat-
omy of ILVs and their histological composition in South 
African cadavers of European descent.

Materials and Methods

A total of 89 adult South African cadavers of European 
descent were used in this study (ethical waiver no., W-
CBP-210401-01). All cadavers that presented with ana-
tomical variations of the inferior vena cava (IVC) and 
the common iliac vein (CIV) and had visible trauma or 
previous surgery to the lumbar region were excluded from 
the study. Five of the total dissected cadavers success-
fully met the exclusion criteria, leaving 84 (43 men and 
41 women) for the analysis. The mean age of the cadavers 
was 75.11±12.57 years.

To study the ILVs, the cadavers were placed in the supine 
position. A midline incision was made from the xiphoid 
process to the pubic symphysis to open the anterior ab-
dominal wall. The peritoneum and its contents were moved 
upward, and the retroperitoneal space was accessed. The 
origins of the IVC and the abdominal aorta were identi-
fied and cleaned. The abdominal aorta and common iliac 
arteries were removed to expose the lumbar vertebra and 
corresponding intervertebral spaces. The ILVs were then 
identified bilaterally. The number, origin, course, and vari-
ant patterns of the ILVs were analyzed and recorded. In 
addition, the drainage sites of each vein were recorded. The 
obturator nerve (ON) and lumbosacral trunk (LST) were 
also identified after removing the psoas major (occasionally 
with psoas minor) muscle. The relationship of the ILVs to 
the ON and LST was observed and recorded. The distance 
between the vessels and nerves was measured using a digi-
tal Vernier caliper (accuracy ±0.02 mm, resolution ±0.01 
mm, repeatability ±0.01 mm) on both the left and right 
sides. The length of the ILVs was measured using a string, 
and the distance was transferred to a ruler. The following 
parameters were measured: (1) distance from the origin of 
the IVC to the ostium of the ILVs into the iliac veins; (2) 
distance from the ostium of the ILVs into the iliac veins to 
the point of intersection with ON (where there was no in-
tersection, the shortest distance from the ostium of the ILV 
to the nerve was measured); (3) distance from the ostium 
of the ILVs into the iliac veins to the point of intersection 
with LST; and (4) distance from the ostium of the ILV to 
the point where the ILV receives its first tributary (length 
of the stem/trunk of the ILV).



Iliolumbar Veins and Spine SurgeryAsian Spine Journal 453

1. Histological analysis

A total of 19 ILVs, of which 10 were proximal ILVs (PILVs, 
five men, five women) and nine were distal ILVs (DILVs; 
five men, four women), were harvested from both the 
right and left sides of the randomly selected cadavers 
and stored in 10% formalin-buffered solution. Cadavers 
who had known vascular diseases at the time of death 
and those with evidence of gross venous diseases such as 
obliteration of iliac veins that extended to the ILVs were 
excluded.

Tissue samples of approximately 8 mm in length were 
processed for hematoxylin and eosin (H&E), modified 
Verhoeff ’s, and Masson’s trichrome histological staining. 
Images of stained sections were captured with a digital 
camera mounted on a light microscope (ZEISS Axio-
scope; https://www.zeiss.com/microscopy/en/home.html). 
Stacks of images were analyzed using the ImageJ software 
(https://imagej.net/). The distance variables were calibrat-
ed in ImageJ software before image analysis. Vessel-wall 
thickness and general appearance were determined on 
H&E-stained sections. Area percentages of collagen fibers 
were evaluated from Masson’s trichrome-stained sections 
(collagen fibers stain green) and area percentages of elastic 
fibers (stain black) were evaluated from Verhoeff ’s-stained 
sections.

2. Data analysis

Data were managed in Microsoft Excel 2010 (Microsoft 
Corp., Redmond, WA, USA) and analyzed using IBM 
SPSS Statistics for Windows ver. 23.0 (IBM Corp., Ar-
monk, NY, USA). Histograms and the Shapiro-Wilk test 
were used to test data normality. The comparisons of 
mean values between the right and left sides and between 
men and women were obtained using a two-sample Stu-
dent t-test, and a significance level of p<0.05 was used for 
statistical inference.

Results

1. Patterns and drainage sites of the iliolumbar veins

The ILVs were observed in all (100%) specimens exam-
ined. A total of 415 (right=209, left=206) ILV trunks 
were observed. Five different ILV trunks were observed 
and named the ascending lumbar vein (ALV), ALV–ILV 

common trunk (ALV–ILV), PILV, DILV, and accessory 
ILV (AILV). Of these five ILV trunks, the maximum 
number per side was four and was more apparent in 
women (p=0.021). The PILV trunks were observed more 
frequently in 157 sides (93.5%). The frequency of the 
three main ILV trunks (46.4%) was higher on the right 
side, whereas the frequency of the two main ILV trunks 
(50%) was higher on the left side. The majority of the ILVs 
(56.6%) drained into the CIVs. Drainage of the ILVs into 
the internal iliac vein (IIV) was significantly higher on the 

Fig. 1. Photographs showing the anastomosis of the iliolumbar vein (ILV). 
Anastomosing tributaries are pointed with black arrows. (A) No anastomosis. 
(B) Single anastomosis. (C) Double anastomosis. (D) Triple anastomosis. IVC, 
inferior vena cava; ALV, ascending lumbar vein; PILV, proximal iliolumbar vein; 
R.CIV, right common iliac vein; L.CIV, left common iliac vein; ALV-ILV, ascend-
ing lumbar vein and iliolumbar vein common trunk; DILV, distal iliolumbar vein; 
AILV, accessory iliolumbar vein; LEIV, left external iliac vein.
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C D
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right side (p=0.001), whereas drainage into the external 
iliac veins (EIVs) was significantly higher on the left side 
(p=0.001). In one case (0.25%), the ILV drained into both 
the EIV and IIV. In another case (0.25%), the ILV drained 
into the IVC. Most (64.8%) of the ILVs had two tributar-
ies, but cases with 1 (14.4%), 3 (17.2%), 4 (2.6%), 5 (0.8%), 
and 6 (0.2%) tributaries were observed. The presence of 
five tributaries was significantly higher on the right side 
(p=0.005). The tributaries of 77 ILVs (45.8%) anasto-
mosed with each other bilaterally (Fig. 1A–D). A large 
proportion of the ALVs (43.4%) drained the L5 vertebral 
region. A greater proportion of the ALV–ILVs (42.6%) 
drained the iliac fossa, iliacus muscle, psoas major muscle, 
and L5 vertebral region. The majority of the PILVs (55.1%) 
drained the combination of iliac fossa, iliacus muscle, 
psoas major muscle, and L5 vertebral region. Most of the 
DILVs (67%) and AILVs (90%) drained the iliac fossa and 
iliacus muscle. The direction of entry of the ILVs into ter-
minal drainage was predominant on the posterior surface 
on the right side (p=0.001) and predominantly laterally 
on the left side (p=0.001). The classification of the ILVs 
patterns followed that of Unruh et al. [13]. Type 1 patterns 
were the most common (60.71%) (Fig. 2A–C), whereas 
type 2 was the least common (6.55%).

2.   Topography, morphometry, and composition of the 
iliolumbar veins

A higher proportion (42.2%) of all the ILVs was found 
at the level of the first sacral (S1) vertebra (Table 1). The 
ON coursed anterior to the majority (96.4%) of the ILVs 
and inferior in 3.6% of the ILVs. Close to a third (30.8%) 
of the ILVs are found between the L4 and L5 spinal nerve 

Fig. 2. Photographs showing the classification of iliolumbar veins according to Unruh et al. [13]. (A) Type 1, (B) type 2, and (C) type 3. IVC, inferior 
vena cava; PILV, proximal iliolumbar vein; DILV, distal iliolumbar vein; R.CIV, right common iliac vein; ALV-ILV, ascending lumbar vein and iliolumbar 
vein common trunk; L.CIV, left common iliac vein; R.IIV, right internal iliac vein; ALV, ascending lumbar vein.

A B C

Table 1. The table shows the location of the ILVs with respect to the lumbosa-
cral spine

ILV trunk
Lumbosacral vertebral level

L4 L4/L5 L5 L5/S1 S1 and below Total

ALV 9 3 32   8   1   53

ALV-ILV - 2 74 33   6 115

PILV - -   9 64 84 157

DILV - -   1   4 75   80

AILV - -   1 - 9   10

Total 9 (2.2) 5 (1.1) 117 (28.2) 109 (26.3) 175 (42.2) 415 (100.0)

Values are presented as number or number (%).
ILV, iliolumbar vein; ALV, ascending lumbar vein; PILV, proximal iliolumbar vein; 
DILV, distal iliolumbar vein; AILV, accessory iliolumbar vein.
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roots of the LST. The majority of the L4 spinal nerve roots 
of the LST (L4/LST) (67.4%) were anterior to the ILVs 
(Fig. 3A, B). The L5 spinal nerve root of the LST (L5/LST) 
coursed posterior to the ILVs in most cases (91.4%). The 
LST (combined L4 and L5 spinal nerve roots) coursed 
posteriorly to the ILVs in most cases (93.5%). Generally, 
the distance from the origin of the IVC to the ostium of 
the ILV trunks ranged from 19 to 116 mm. About a third 
(28%) of the ALVs were found <30 mm from the origin 
of the IVC, most of which were in women (p=0.048), and 
on the right side of the body. A total of 30.5% of ALV–
ILVs on the right side was found <30 mm from the origin 
of the IVC. The left-side mean distances from the origin 
of the IVC to the ostium of the ILV trunks were signifi-
cantly higher for all the ILV trunks (p=0.003 for the ALVs, 
p=0.002 for the ALV–ILVs, p=0.001 for the PILVs, DILVs, 
and AILVs). The overall mean length of all the ILV trunks 
was 14.09±7.15 mm, which ranged from 2.5 to 53 mm. 
The mean length of the ALV trunks was significantly 
higher than that of the DILV trunks (p=0.039). Inferiorly 
located ILVs lie close to the ON and LST (Table 2). The 
distance from the ON to the ILV ranged from 0 to 62.7 
mm. The distance from the LST to the ILV ranged from 
0 to 61.9 mm. The ON intersected more frequently with 
the inferiorly located ILVs. Most of the LST intersections 

Fig. 3. Photographs showing the relationship between the lumbosacral trunk 
(LST) and iliolumbar veins (ILV). (A) LST coursing posterior to ILVs and (B) ILV 
sandwiched between the L4 and L5 spinal nerve roots of the LST. IVC, inferior 
vena cava; ALV, ascending lumbar vein; PILV, proximal iliolumbar veins; ON, ob-
turator nerve; R.CIV, right common iliac vein; R.EIV, right external iliac vein; L4, 
fourth lumbar vertebra; L5, fifth lumbar vertebra; L4-LST, L4 spinal nerve root of 
the lumbosacral trunk; L5-LST, L5 spinal nerve root of the lumbosacral trunk.

A B

Fig. 4. A photomicrograph of the tissue structure of iliolumbar veins. (A) An 
H&E-stained section showing the presence of all tunicae in the walls of the il-
iolumbar veins. (B) A Masson’s trichrome stained section, black dashed arrows 
showing the presence of collagen fibers (green color) in the layers of iliolumbar 
veins. (C) A Verhoeff’s-stained section showing the presence of elastic fibers 
(black color). The red dashed arrows showing scattered elastic fibers. SM, 
smooth muscle.
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Table 2. Mean distances from the ostia of ILVs to the obturator nerve and lum-
bosacral trunk

ILV trunk

Mean distance and standard deviations (mm)

Obturator 
nerve

L4 spinal nerve 
root of LST

L5 spinal nerve 
root of LST

Lumbosacral 
trunk (L4 and L5)

ALV 22.13±10.95 21.72±8.8 23.68±12.32 27.99±13.58

ALV-ILV 13.42±6.45   15.90±5.57 16.85±6.60 11.68±6.45

PILV 5.5 (IQR, 10.1)a)   10.50±4.07 10.75±4.24 6.92±6.1

DILV 2.2 (IQR, 8.6)a)   6.88±7.4 8.38±2.4   7.55±5.32

AILV –    9.2±0.0 11.5±0.0   9.94±7.53

Values are presented as mean±standard deviation or median (IQR).
ILV, iliolumbar vein; LST, lumbosacral trunk; ALV, ascending lumbar vein; PILV, 
proximal iliolumbar vein; DILV, distal iliolumbar vein; AILV, accessory iliolumbar 
vein; IQR, interquartile range.
a)For median and IQR.
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(89.8%) occurred at the ostium of the ILVs.
The ILVs exhibited all three tunics (Fig. 4A–C). The 

overall mean wall thickness of the PILVs was 0.22±0.06 
mm, and the left-side mean was marginally higher 
(p=0.051). The overall mean wall thickness of the DILVs 
was 0.23±0.06 mm. All ILVs had elastic and collagen 
fibers. The overall mean for the elastic fiber percent-
age area was 1.38%±0.50% (PILVs 1.33%±0.47%, DILVs 
1.43%±0.53%). The left-side PILVs had more elastic fibers 
than the right-side PILVs (p=0.03). The overall mean for 
the collagen fiber percentage area was 12.48%±4.26% 
(PILVs 12.66%±4.35%, DILVs 12.30%±4.18%). The ratio 
of the overall elastic fibers to the collagen fibers was 1:9.1 
(1.38:12.48).

Discussion

This study examined the anatomical variations and tissue 
composition of the ILVs in South African cadavers of Eu-
ropean descent. This information is vital for preoperative 
planning, particularly when determining the vessels for 
ligation during lumbosacral surgery [1,11]. The anatomy 
and tissue composition of the ILVs in South African pop-
ulations and other African populations has not been ex-
plored before. The observation of ILV trunks in this study 
concurs with the findings from similar cadaveric studies 
that have reported 100% occurrence of the ILV trunks in 
the Turkish, Chinese, and British populations [12,14,17]. 
However, variable frequencies on the presence of the ILVs 
have been reported elsewhere, although the total absence 
of the ILVs is very unlikely [1,9,11,18]. Caution should 
be taken when interpreting radiological images, as some 
ILVs may not be detected in preoperative phlebography 
or computed tomography angiography [19,20]. This study 
confirms that the maximum number of the ILV trunks 
that surgeons should anticipate on each side is four [13]. 
The prevalence of a single ILV trunk in the present study 
is lower than those reported in previous studies on British, 
French, and American populations [1,8,18]. Additionally, 
a single ILV trunk was present bilaterally, and this obser-
vation contradicts previous observations from the Indian 
populations that a single ILV trunk is found only on the 
right side of the body [21].

Knowledge of the ILV wall thickness may help in deter-
mining the vessels that may likely be difficult to control 
for bleeding in the event of hemorrhage [12]. In the pres-
ent study, the left PILVs showed high mean wall thickness 

and contained more elastic fibers than the right PILVs 
and DILVs. Therefore, inadvertent hemorrhage from the 
PILVs on the left side may potentially be easier to control 
than from those on the right side [22]. The varying pro-
portions of both elastic and collagen fibers in veins may 
indicate that the vessels are prone to avulsion tearing and 
rupture during the retraction of the great vessels to expose 
the lumbosacral spine [23]. The ILVs with more collagen 
fibers than elastic fibers are more prone to avulsion and 
should be ligated [10].

Similar to previous studies, the present study showed 
that the ILVs drain into the CIV, EIV, and IIV [1,12,24]. 
However, the CIV has been reported as the sole terminal 
drainage site for the ILVs with varying frequencies (Table 
3) [8,14,17,18]. Similarly, the drainage of the ILVs into 
the IIV was more frequent on the right side of the body, 
whereas the drainage of the ILVs into the EIV is more 
frequent on the left side [1,12]. In the present study, two 
unique cases of the ILVs draining into the IVC and both 
the IIV and EIV were observed, and no previous studies 
have reported this finding. Although rarely encountered, 
such presentations may increase the risks of iatrogenic 
injuries, and the resultant damage may lead to excessive 
hemorrhage caused by connections to two iliac vessels 
and the IVC [10,12].

The left side was reported to have more ILV tributaries 
than the right side in the American and Indian popula-
tions [9,21]. On the contrary, the overall proportions of 
multiple tributaries in the present study were higher on 

Table 3. The table shows the terminal drainage of ILVs across the studied 
populations

Study (author and year) CIV
 (%)

EIV 
(%)

IIV
(%)

IIV & EIV 
(%)

IVC 
(%)

Arthornthurasook and Gaew-Im [25] (1987) 100.0 - - - -

Jasani and Jaffray [8] (2002) 100.0 - - - -

Kiray et al. [12] (2004) 78.9   5.3 15.8 - -

Hamid et al. [1] (2007) 77.0   4.0 19.0 - -

Sivakumar et al. [17] (2007) 100.0 - - - -

Lu et al. [14] (2008) 100.0 - - - -

Kunakornsawat et al. [24] (2012) 75.9 21.6   2.5 - -

Nalbandian et al. [18] (2013) 100.0 - - - -

Davis et al. [9] (2019) 92.9   7.1 - - -

Current study 56.6 16.9 26.0 0.25 0.25

ILV, iliolumbar vein; CIV, common iliac vein; EIV, external iliac vein; IIV, internal 
iliac vein; IVC, inferior vena cava.
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the right side than on the left side. Moreover, the PILVs 
are the only ILVs that may drain all the structures between 
L4–S1 vertebral bodies, adjacent iliac fossa, iliacus muscle, 
and psoas major muscle, either singly or in combination. 
A small proportion of DILVs (5%) on the left side drained 
the region of the L5 vertebra body, and this contrasts with 
previous reports that DILVs never drain this region [13].

In the present study, nearly half of the study population 
showed anastomosis between the ILVs. The anastomotic 
patterns were based either on the communication between 
the tributaries of the two ILV trunks (single anastomosis) 
or between tributaries of four trunks present (triple anas-
tomosis). These anastomotic patterns existed with variable 
frequencies, and no previous studies have reported their 
presence, despite the literature describing ILVs as forming 
an “extensive venous system” that can be compared with 
the observed anastomotic communications [1,10,13]. Ve-
nous anastomosis provides the collateral circulation in the 
case in which a vein is ligated during surgery [1,10].

In the present study, the ILVs on the right side enter 
their respective terminal drainage posteriorly, whereas 
the ILVs of the left side enter their drainage laterally. The 
descriptions of how the ILVs enter their terminal drainage 
vessels have not been mentioned elsewhere. The sides of 
the body differ because the CIV on the left side courses 
more medially to the structures it drains on its course to 
join the IVC, thus exposing its lateral side for the possible 
entry of the ILVs. However, the CIV on the right-side 
courses more anteriorly to the structures that it drains, 
making its posterior surface a possible entry site for the 
ILVs.

The type 2 pattern as described by Unruh et al. [13] 
was more associated with either the left side [25] or the 
right side [1] (Table 4); however, in the present study, we 
did not observe any side differences. Similarly, Kiray et 
al. [12] and Unruh et al. [13] did not observe associations 
between the variant type and side. Nalbandian et al. [18] 
reported that the type 3 pattern is more prevalent in men 
than in women, but this observation was not confirmed 
in the present study. The present results confirmed the 
previous observations that the ILVs may be located at any 
level between the L4 vertebral body and the region below 
the S1 vertebral body, with over a third of them lying at 
the level of the S1 vertebral body [9,12,14]. In a few indi-
viduals, the ILVs were located above the L5 vertebra, in-
dicating variations in the previously described “triangular 
search area” for locating the ILVs [17]. The location of the 

majority of the ILVs below the level of L4/L5 interverte-
bral disc space may be advantageous as most of them may 
not be directly encountered during the intervention of the 
L4/L5 and L5/S1 intervertebral disc spaces [10].

The ON was reported to course anterior to the ILVs in 
100% of the cases examined [1,8,12,14]. Teli et al. [21] ob-
served that 55% of the ONs course anteriorly to the ILVs 
and only 45% posteriorly in the Indian population. In the 
present study, the majority of the ILVs course anteriorly 
to the ON, and few were located inferior to the ON. The 
variant frequencies reported in the literature may be at-
tributed to the differences in the dissection approaches, 
especially when the search area for the ILVs is narrowed. 
Narrowing the search area may also fail to identify the 
superiorly located ILVs and expose them to inadvertent 
rupture during medial retraction of great vessels [13].

The relationship of the ILVs to the anterior rami of 
the L4 and L5 spinal nerve roots and LST is comprehen-
sively described for the first time. In the present study, 
the formations of most of the LSTs (union of the anterior 
rami of the L4 and L5 spinal nerve roots) were below the 
level of the sacroiliac joint, and most of the ILVs located 
superior to this level were found in between the anterior 
rami of the L4 and L5 spinal nerve roots [26]. The LST 
coursed posteriorly to all the ILVs in the majority of cases, 
supporting previous reports [12,13]. In addition, cases 
whereby 100% of the LSTs pass posteriorly to the ILVs 
have been described elsewhere [1,14]. Similar to the ob-
servation on the ON above, the LST was observed inferior 
to the ILVs in a few cases. During the search for the ILVs 

Table 4. The table shows the Unruh et al. [13] classification of ILVs across the 
studied population groups

Study (author and year) Type 1 (%) Type 2 (%) Type 3 (%)

Arthornthurasook and Gaew-Im [25] (1987) 0 42.90 57.10

Jasani and Jaffray [8] (2002) 31.25 68.75 0

Kiray et al. [12] (2004) 0 26.30 73.70

Hamid et al. [1] (2007)a) 0 69.00 27.00

Sivakumar et al. [17] (2007) 0 13.00 87.00

Lu et al. [14] (2008) 0 26.70 73.30

Unruh et al. [13] (2008) 53.00 5.00 42.00

Nalbandian et al. [18] (2013)a) 0 73.00 25.70

Davis et al. [9] (2019)a) 0 46.70 46.70

Current study 60.71 6.55 32.74

ILV, iliolumbar vein.
a)Studies with absence of ILV trunk.
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for ligation, surgeons should expect to find ILVs either an-
terior, posterior, or superior to the LSTs. Specifically, the 
anterior course of the L4 spinal nerve root predisposes the 
nerve to damage during ILV ligation [10]. The posteriorly 
placed L5 spinal nerve root may be damaged by clamps 
used to control hemorrhage in situations where avulsions 
of ILVs occurred due to inadequate exposure [8,10].

The risk of avulsion is increased when the distance be-
tween the ostium of the ILV and the origin of the IVC is 
<30 mm [9,11,17]. The ALV and ALV–ILV trunks in the 
present study may be at a higher risk of avulsion because 
of their closeness to the origin of the IVC [8,9,11,14,17]. 
This study substantiates reports that the distance from the 
origin of the IVC to the ostia of the ILVs is significantly 
longer on the left side than on the right side [1,9,11-13]. 
Except for the PILVs on the right side, the present study 
supports that the ILV trunks on the left side are usually 
longer than those on the right [9,11,13]. The inferiorly 
located ILVs (DILV and AILV) may have a shorter length, 
and their ligation may increase the risk of sidewall injuries 
to the iliac veins leading to profuse hemorrhage [8,10].

The present findings concur with reports that the dis-
tances between the ON to the ILV trunks are longer in 
men than in women, but the differences are not signifi-
cant [13]. In addition, the range of distances between 
the ON and the ILV trunks is wider on the left side than 
on the right side [13]. Thus, the left-side retroperitoneal 
surgical approach has less risk of iatrogenic injuries to the 
ON during the exposure of the L4/L5 intervertebral disc 
spaces [10]. Furthermore, the ON intersects with all the 
ILVs along its course [8,13,14]. Therefore, it is essential to 
identify the ON during the ligation of the ILVs to avoid 
accidental injuries [10,14]. The overall mean distances of 
the ILVs to the LST observed in the current study cor-
respond to previously reported dimensions [13,14]. The 
mean distances from the LST to both the ALV and ALV–
ILV trunks were significantly higher on the right side, and 
this observation validated previous reports [13].

Variations in the pattern and topography of the ILVs 
may be due to aberrant venous embryologic development 
of the abdomen and pelvic region. The variations may 
be triggered by genetic, chromosomal, or environmental 
factors [15]. The CIVs and ILVs are derived from the rem-
nants of the most caudal portion of the posterior cardinal 
veins [27,28]. The ALV are derived from the supracardinal 
veins [29]. Any maldevelopment of the supracardinal and 
posterior cardinal venous anastomosis may lead to varia-

tions in the ILV trunks [28]. For instance, anastomosis 
of the caudal posterior cardinal and caudal supracardinal 
veins may lead to the development of an ALV–ILV com-
mon trunk, whereas failure of the caudal supracardinal 
and caudal posterior cardinal veins to anastomose may 
result in ALVs and ILVs having separate trunks [27].

Conclusions

This study shows that the topography of the ILVs is very 
variable, with new patterns such as bilateral anastomosis 
of ILVs, ILVs coursing in between the L4 and L5 spinal 
nerve roots of the LST, and laterality of the terminal 
drainage. The ILVs have more collagen fibers than elastic 
fibers in their walls, and this poses a risk of avulsion when 
retracted intraoperatively. Further studies in distinct 
populations may be required to validate and expand on 
the topography and variations of the ILVs to minimize 
iatrogenic injuries.
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