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ABSTRACT

Objectives: To evaluate the origin, distribution 
pattern, branches, and neighboring structures of the 
iliolumbar artery (ILA) concerning the anterolateral 
surgical approaches to the spine. 

Methods: This study was performed in the Anatomy 
Department of Medical School, Mersin University, 
Mersin, Turkey between 2014 and 2015. Pelvises 
of 11 male formalin-fixed human cadavers were 
dissected by anterior and posterior approaches 
under surgical microscope. The origins, distribution 
patterns, calibers, and distances to certain structures 
were measured.

Results: The ILA was found as a single trunk on 17 
sides arising either from the IIA (12 sides, 70.6%) or 
the PT (5 sides, 29.4%). The average caliber of those 
originated from the posterior trunk was significantly 
larger (p=0.010). The ILA started as a single trunk in 
17 sides, while its lumbar and iliac branches separately 
originating from different arteries in 4 sides. The close 
relation of the posterior rami of both the lumbar and 
iliac branches with transverse process and spinal nerve 
were noted.

Conclusion: Findings suggest that the ILA and its 
branches may have different and significant patterns, 
which may be crucial to consider during certain 
surgical procedures, such as far lateral disc herniation 
and posterior pelvic fixations. 
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The variations and branching patterns of the 
iliolumbar artery (ILA) and its branches are very 

crucial for surgeons. Iliolumbar artery has the risk of 
injury in pelvic trauma and regional operations.1-4 
Additionally, variations in the branches of ILA may 
be important concerning its use as feeding pedicle in 
bone flaps.1,2,5 Although ILA was defined as the first 

branch of the posterior trunk (PT) of the internal iliac 
artery (IIA) in classical textbooks,6,7 it may originate 
from the common iliac artery (CIA),1 or the IIA.8,9 

However, no data has been reported in the literature 
regarding the origins, branching patterns and locations 
of lumbar (LB), and iliac (IB) branches of ILA. No data 
was encountered in the literature on the course of the 
posterior and spinal branches (SB) related with vertebral 
surgery. The primary purpose this study was to evaluate 
the origin, branches, and distribution patterns of the 
ILA. The second purpose was to determine its relations 
with neighboring structures in order to provide proper 
data for surgeons to avoid complications. 

Methods. Pelvises of 11 male (11 right and 10 
left sides) formalin-fixed human cadavers (mean age 
80 ± 18.022) were dissected under surgical microscope 
at the Anatomy Laboratory of the Medical School, 
Mersin University, Mersin, Turkey, between 2014 and 
2015. This study was approved by the Dean of Mersin 
University, Mersin, Turkey. Vascular structures of pelvis 
and posterior abdominal wall were dissected. Left side 
of one cadaver was excluded due to the previously 
disrupted vascular structures. Anterior approach was 
performed for all cadavers. In 3 cadavers in whom the 
IB and LB was giving branches, which were passing 
deep to the transverse process, posterior approach to 
lumbar spine was additionally performed to detect 
the relation between the posterior continuations of 
the branches and the lumbar vertebral structures 
(facet joint, transverse process, pedicles). The origins, 
distribution patterns, calibers, and distances to 
certain structures, such as spinal nerve and transverse 
process were measured with digital caliper. We used 
mean, median, standard deviation, and minimum 
and maximum values as descriptive statistics for all 
parameters (Table 1). Coherence to normal distribution 
analysis was prepared using the Shapiro Wilk’s test. 
The difference between the calibers of ILA originating 
from the PT and IIA was tested using the Permutation 
test. We added 5%, 10%, and 1% confidence intervals 
for means as a result of Permutation test. The sample 
size was small; thus, distributions were highly skewed. 
We used Spearman’s Rank Correlation Coefficient for 
extracting related numerical parameters. All results were 
accepted statistically significant for p<0.05. Statistical 
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analysis was performed using the Statistical Package for 
Social Sciences (SPSS Inc., Chicago, IL, USA) version 7 
software.

Results. The ILA was found as a single trunk on 
17 sides arising either from the IIA (12 sides, 70.6%) 
or the PT (5 sides, 29.4%) (Table 1) (Figure 1). On 
the other 4 sides, no ILA was observed; instead there 
were branches, which coursed similar to LB and 
IB. All vessel calibers were measured on their origin 
(Table 1). The average caliber of ILA diverging from the 
IIA was 3.20 mm, while diverging from PT was 3.89 
mm (Table 1). Iliolumbar artery, which diverged from 
PT was found significantly larger than those which 
diverged from IIA by independent T test (p=0.010). 
Permutation test showed that the IB and LB calibers 
varied depending on their origin (p=0.048). Analysis 
showed that IB caliber was significantly larger than 
LB caliber in all sides (p=0.002). Moreover, LB and IB 
diverging from PT were significantly larger than those 
diverging from IIA (p=0.010). Spinal branches reached 
only to the L5-S1 disc space on 12 sides (57.1%), 
whereas it supplied both the L4-L5 and L5-S1 disc 
spaces on 7 sides (33.3%). Their average calibers on 

L4-L5 disc space was 0.44 mm, and L5-S1 was 0.40 
mm. No spinal branch was detected on 2 sides (9.5%). 
Correlation between the left and right L5-S1 was 20.8%. 
The confidence interval of this coefficient was -75% 
and -18.8%. Lumbar was passing from the anterior part 
of the lumbosacral trunk (LT), obturator nerve (ON), 
and the femoral nerves (FN) on 16 sides (76.2%), while 
it was passing posterior to these structures on 5 sides 
(23.8%). In one of the cadavers, LB had anastomoses 
with the fourth lumbar artery on both sides and a 
communication with the median sacral artery (MSA) 
on the right side. In another cadaver, LB had 2 
branches: one was coursing towards the promontorium 
and entered the L5-S1 disk space anteriorly. The second 
branch coursed to the left side and divided into 2. 
These 2 branches distributed on the fifth vertebral body 
and each of them were separately anastomosed with 2 
variant branches coming from the common iliac artery. 
Double LB was encountered on the right side (4.8%). 
Another unusual pattern was the branches of LB to the 
first anterior pelvic foramina bilaterally. In one cadaver, 
IB was giving a posterior branch, which was directed 
towards the iliolumbar ligament to supply the iliac crest 
on the right side. On the left side of the same cadaver, 
the obturator artery was originating from IB. The LB 
provide a branch, which passed inferior to the fifth 
transverse process (TP) and continued posterior to it on 
4 sides (19.1%) (Figure 2). The average distance to fifth 
TP was 2.6 mm and the average caliber was 1.48 mm. 
Similarly, in only one cadaver, IB bilaterally have a 
posterior branch, which passed inferior to the fifth TP, 
and coursed posteriorly. The average distance to fifth 
TP was 1.83 mm and the average caliber was 1.58 mm. 
A branch diverged from LB in one cadaver, and from IB 
in another coursed posterior to the L4 spinal nerve and 
unilaterally reached to the fifth facet joint. 

Table 1 -	Origin and average caliber of the iliolumbar artery (ILA), lumbar (LB), and iliac 
branches (IB) in 17 sides.

Branches n (%) Mean
(mm)

SD Minimum
(mm)

Maximum
(mm)

Artery
ILA (single trunk) (origin)

Main body of IIA            12 (70.6) 3.20 0.63 2.38 4.36
Posterior trunk of IIA              5 (29.4) 3.89 0.28 3.55 4.25

Origin (branch)
IIA

LB 12 1.46 0.42 1.05 2.35
IB 12 1.66 0.36 1.35 2.45

PT
LB   5 1.56 0.32 1.25 2
IB   5 2.33 0.30 1.25 2.65

SD - standard deviation, IIA - internal iliac artery, PT - posterior trunk.
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Figure 1 -	 Schematic view of the distributions of the iliolumbar artery 
(ILA) and its branches. The ILA was a single trunk in I-II. In 
III-IV-V, no ILA was observed; instead there were branches, 
which coursed similar to lumbar (LB) and iliac branches 
(IB). AA - abdominal aorta, CIA - common iliac artery, 
EIA - external iliac artery, IIA - internal iliac artery, AT - 
anterior trunk, PT - posterior trunk
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Discussion. Variations regarding the location 
and origin of branches of the ILA are very crucial for 
surgeons.1-4 Iliolumbar artery was detected arising either 
from the lumbar, middle sacral, and the lateral sacral 
arteries.6 In our series, we detected ILA in all cases; they 
were originating either from IIA or PT. We did not 
encounter any branch diverging from the common iliac 
or gluteal arteries. Origin of ILA has been given with 
various ratios: ILA may originate from the common 
iliac with a ratio of 3.7-11.25%.1-5 Similarly, ILA has 
been reported to originate from IIA with a wider range 
in various studies as 28.3-96.3%.1,5,8,9 Furthermore, 
ILA has been reported to originate from PT with a ratio 
of 32.5-44%.5,9. In our series, 70.6% of the cases were 
originating from IIA while 29.4% were originating 
from PT. Thus, our ratios are consistent with those 
of early reports for the origin of ILA from IIA.5,8,9 
Comparing with the previous studies, our results show 
lower percentages for ILA diverging from PT.1,3,5 No 
data was encountered in the literature regarding the 
separate origin of LB and IB of ILA. 

Our findings suggest that LB and IB may diverge 
separately (4 sides), and this information is so crucial 
for surgeons that work on the pelvis. Considering the 
diameters, distribution patterns, and neighboring 
structures of LB in this group, no difference was detected 
between them and the ones which classically arose as 
a single trunk. Chen et al1 reported the caliber of the 
ILA during its course on the medial side of psoas major 
as 2.7 ± 0.6 mm. Harrington2 reported this diameter 
as 3-4 mm, and Kiray et al3 reported the diameter of 
ILA at its origin as 3.7 ± 0.7 mm. Our findings show 
the average calibers of ILA are in accordance with those 

of Harrington2 and Kiray et al3 It was remarkable that 
the caliber of ILA, which diverged from PT was larger 
than those which diverged from IIA. No data was 
encountered in the literature regarding the calibers of 
LB and IB. Analysis showed that IB caliber was larger 
than LB caliber in all sides. Moreover, IB and LB calibers 
varied depending on their origin, which has not been 
mentioned previously in the literature. Our findings 
show the positional relation of ILA with the LT, ON, 
and FN is in accordance with literature.6 However, 
Teli et al10 reported that ILA coursed anterior to the 
LT in 30% of the cadavers (12 cases), posterior in 54% 
(24 cases), and cleaved in 8% (2 cases). The possibility 
of the anterior course of the branches of ILA around 
the LT and ON may be critical during anterolateral 
approaches. Far lateral disc herniation represents only 
10-12% of all disc herniations and is most common at 
L4-L5 and L3-L4 levels.11 

There are 3 main approaches to root decompression 
in far lateral disc herniation: midline, paramedian, and 
endoscopic. Midline approach may provide inadequate 
exposure to the foraminal area and can require extensive 
removal of a facet. Paramedian approach for far lateral 
disc excision has become popular. The paramedian 
muscle splitting microsurgical approach was found to 
be the most direct and favorable anatomical route to 
herniations lateral to the neural foramen.12 Variations 
of ILA may increase the risk of potential complications 
during extra-foraminal disc exploration.

One of the limitations of the present study is that 
the available number of female cadavers was restricted. 
Therefore, the small number of female cadavers was 
excluded to eliminate effects of gender differences on 
arterial measurements. Additionally, multiplicity in 
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Figure 2 -	The figure and schematic illustration show the course of the lumbar branch (LB): A) indicates photograph; and B) indicates schematic 
illustration, LB passed inferior to the 5th transverse process (L5-TP) and continued posterior to it on the left side (black arrow). 
L5-SN - 5th lumbar spinal nerve, * spinal branches of LB, white arrow - branch from LB to vertebral body, x - superior-inferior line, 
y - left-right line.
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variations of branching pattern also complicated the 
statistical evaluations. 

Anastomotic communications of LB with MSA and 
IIA may be significant in several surgical approaches to 
anterior vertebral region. No data was encountered in 
the literature regarding the spinal branch of LB to the 
L4-L5 disc space. Also, the negative correlation between 
the calibers of the right and left spinal branches to L5-S1 
disk space is interesting, reflecting a bilateral arterial 
supply pattern, but the level was supplied principally 
by one side. 

In conclusion, the ILA and branches may have 
different and significant patterns, which may be crucial 
to recognize during certain surgical procedures. Further 
studies in larger series will help clarify the branching 
and distribution patterns.

Acknowledgment. The authors would like to thank the donors 
of the cadavers used in this study.

Received 14th November 2015. Accepted 25th January 2016.

From the Departments of Anatomy (Koç, Gilan, Kurtoğlu), School of Medicine, 
Neurosurgery (Dağtekin), Medical Faculty, Mersin University, Mersin, the 
Department of Anatomy (Aktekin), the Department of Biostatistics and Medical 
Informatics (Coşgun), School of Medicine, Acıbadem University, Istanbul, and 
the Department of Anatomy (Aytaç), School of Medicine, Akdeniz University, 
Antalya, Turkey. Address correspondence and reprints request to: Dr. Turan 
Koç, Department of Anatomy, School of Medicine, Mersin University, Mersin, 
Turkey. E-mail: turann_koc@yahoo.com 

References
  1.	 Chen RS, Liu YX, Liu CB, Hu YS, Xu DC, Zhong SZ, et al. 

Anatomic basis of iliac crest flap pedicled on the iliolumbar 
artery. Surg Radiol Anat 1999; 21: 103-107.

  2.	 Harrington JF. Far lateral disc excision at L5-S1 complicated by 
iliolumbar artery incursion: case report. Neurosurgery 2001; 48: 
1377-1379.

  3.	 Kiray A, Akçalı O, Tayefi H, Koşay C, Ergür I. Anatomical 
variations of the iliolumbar artery and its relation with surgical 
landmarks. Acta Orthop Traumatol Turc 2010; 44: 464-468.

  4.	 Weatherley CR, Emran IM, Newell RL. A modification of the 
standart midline posterior approach to intervertransverse area 
of the lumbar spine. Ann R Coll Surg 2010; 92: 19-22.

  5.	 Rusu MC, Cergan R, Demengiu D, Curcă GC, Folescu R, 
Motoc AG, et al. The iliolumbar artery-anatomic considerations 
and details on the common iliac trifurcation. Clin Anat 2010; 
23: 93-100.

  6.	 Standring S. Gray’s Anatomy: The Anatomical Basis of 
Clinical Practice. 39th ed. Edinburgh (UK): Elsevier Churchill 
Livingstone; 2005. p. 1360.

  7.	 Bergman RA, Afifi AK, Miyauchi R. Iliolumbar Artery, 
Illustrated Encyclopedia of Human Anatomic Variation: Opus 
II: Cardiovascular System: Arteries: Pelvis [Updated 2016 
February 12. Accessed 2015 March 2]. Available from: http://
www.anatomyatlases.org/AnatomicVariants/Cardiovascular/ 
Text/Arteries/Iliolumbar.shtml 

  8.	 Heye S. Preoperative internal iliac artery coil embolization for 
aneurysms involving the iliac bifurcation. Acta Chir Belg 2006; 
106: 144-148.

  9.	 Naguib NN, Nour-Eldin NE, Hammerstingl RM, Lehnert 
T, Floeter J, Zangos S, et al. Three-dimensional reconstructed 
contrast-enhanced MR angiography for internal iliac artery 
branch visualization before uterine artery embolization. J Vasc 
Interv Radiol 2008; 19: 1569-1575.

10.	 Teli CG, Kate NN, Kothandaraman U. Morphometry of the 
iliolumbar artery and the iliolumbar veins and their correlations 
with the lumbosacral trunk and the obturator nevre. J Clin 
Diagn Res 2013; 7: 422-426.

11.	 Freidman E. Far lateral microdiskectomy In: Fessler RG, 
Laligam S, editors. Atlas of Neurosurgical Techniques Spine and 
Peripheral Nerve. New York(NY): Thieme; 2006. p. 638-643.

12.	 Maroon JC, Kopitnik TA, Schulhof LA, Abla A, Wilberger 
JE. Diagnosis and microsurgical approach to far-lateral disc 
herniation in the lumbar spine. J Neurosurg 1990; 72: 378-382.

Iliolumbar artery evaluation ... Koç et al
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