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ABSTRACT 
 
The innervation of the iliolumbar ligament has been described differently by various authors. Therefore, the present 
anatomical study was performed. Five (ten sides) fresh frozen cadavers underwent dissection of the liolumbar 
ligament with subsequent immunohistological analyses. Five adult fresh frozen cadavers with a mean age at death of 
70 years (range 54-101 years) underwent dissection of the left and right iliolumbar ligaments for a total of 10 sides. 
Three specimens were male and two were female. No specimen had a history or signs of previous surgery in the 
regions dissected. In the supine position, a retroperitoneal approach was undertaken. Once the ILL was identified, the 
entire ligament was removed from its bony attachments. All ILL specimens were submitted for histological analysis. 
An ILL was present on all sides. No ILL was found to be partially or fully ossified. No pathology was noted in the 
region of the ILL. Histologically, all ILL samples were composed of dense regular connective tissue. No 
intraligamentous nerves were identified in any of the 10 ILL. However, adjacent skeletal muscle and adipose tissues 
did show evidence of axons. Based on our histological findings, the iliolumbar ligament does not receive a direct 
innervation from nerve fibers. However, adjacent tissues to the ligament were found to be innervated. Further studies 
are now necessary to support these findings and help better elucidate the anatomy of this ligament. The Spine 
Scholar 1:1-5, 2018 

 
 
 
INTRODUCTION 
 
 The iliolumbar ligament (ILL) (Fig. 1) connects the iliac crest to the transverse processes of the L5 vertebra 
(Aihara et al., 2005) and some suggest the ILL also attaches to the transverse process of the L4 vertebra (Pool et al., 
2001).  The ILL is one of three ligaments that connect the axial skeleton to the pelvis; the other two are the 
sacrotuberous ligament and the sacrospinous ligament (Hartford et al., 2000). These three ligaments are developed 
during the twelfth week of gestation, while the iliolumbar ligament is well formed after 11.5 weeks of gestation 
(Uhthoff, 1993; Sims and Moorman, 1996). The anatomical properties of the ILL have been observed to be quite 
variable.  Attachment sites of the ILL can differ among specimens, and anatomical differences in the length of the ILL 
have been observed among races (Hanson et al., 1998). 

Clinically, the ILL is commonly associated with low back pain.  Iliolumbar syndrome (ILS) is a chronic pain 
syndrome characterized by unilateral low back pain during hip extension (Naeim et al., 1982). It has been 
hypothesized that at least 50% of low back pain is due to abnormalities of the ILL (Viehofer et al., 2015). Treatments 
include postural support and ultrasound assisted injection (Snijders et al., 2004; Harmon and Alexiev, 2011). 

The ILL has been noted as an essential contributor to joint stability. For example, damage to the ligament 
has shown increased mobility of the sacroiliac joint accompanied by pain (Pool et al., 2002). Additionally, it has been 
observed as an important stabilizer of the lumbosacral junction (Viehofer et al., 2015). While it is responsible for 
opposing multiple movements, the ILL has shown to be most effective in resisting lateral bending of the spine 
(Yamamoto et al., 1990; Butt et al., 2015).  
 While the structure of the ILL has been shown to vary among humans, it most commonly consists of two 
parts: an anterior (upper) band and a posterior (lower) band (Hanson and Sonesson, 1994; Butt et al., 2015). The 
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anterior band originates on the anterior-inferior-lateral portion of the transverse processes of the L5 vertebra. From 
here, it radiates laterally and inserts on the anterior part of the iliac tuberosity, just below the posterior band. The 
posterior band originates from the apex of the transverse processes of the L5 vertebra and inserts on the anterior 
margin of the apex of the iliac crest (Basadonna et al., 1996). The anterior band has been characterized as a flat 
structure that is 30-40 mm long, 5-10 mm wide, and 2-3 mm thick. The posterior band has been reported to be much 
shorter, thick, and round, and is 10-12 mm long and 5-7 mm in diameter. The posterior band attaches superiorly to 
the anterior band on the iliac crest, or occasionally to the anterior portion of the iliac tuberosity (Sims and Moorman, 
1996). The ILL lies anteriorly to the quadratus lumborum muscle and posteriorly to the iliopsoas muscle (Butt et al., 
2015). Researchers have concluded that the iliolumbar is composed of five parts and inserts on the transverse 
process of the L4 vertebrae (Hartford et al., 2000). As with many structures of the human body, variability has been 
observed among individual attachment sites of the ILL. 

Aihara et al. (2005) performed an anatomical study to examine the differences between the ILL of cadaveric 
specimens with or without a lumbosacral transitional vertebra. Specimens with lumbosacral transitional vertebrae had 
a weaker, thinner ILL that resembled fascia. Uthoff (1993) examined 12 fetuses and concluded that the ILL develops 
separately from the quadratus lumborum muscle. After 11 weeks of gestation the iliolumbar ligament was clearly 
observed in all 12 fetuses.  This challenged one former belief that the iliolumbar ligament was formed from stress-
induced metaplasia of the quadratus lumborum muscle. 
 With varied findings in the literature regarding the innervation of the ILL, we performed the following 
cadaveric investigation.  
 
 

 
Fig. 1: Drawing illustrating the ILL 

 
 
MATERIALS AND METHODS 

 Five adult fresh frozen cadavers with a mean age at death of 70 years (range 54-101 years) underwent 
dissection of the left and right iliolumbar ligaments for a total of 10 sides. Three specimens were male and two were 
female. No specimen had a history or signs of previous surgery in the regions dissected. In the supine position, a 
retroperitoneal approach was undertaken. Once the ILL was identified, the entire ligament was removed from its bony 
attachments. All ILL specimens were submitted for histological analysis.  
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RESULTS 

An ILL was present on all sides. No ILL was found to be partially or fully ossified. No pathology was noted in 
the region of the ILL. Histologically (H&E staining), all ILL samples were composed of dense regular connective 
tissue. No intraligamentous nerves were identified in any of the 10 ILL (e.g., neurofilament staining was negative for 
axons). However, adjacent skeletal muscle and adipose tissues did show evidence of axons. CD31 showed no 
endothelium (blood vessels) within any ligaments. No gross or histological differences were noted between sexes or 
between left and right sides.  
 
 
DISCUSSION 
 
 Our study did not identify nerve fibers within the ILL. However, surrounding tissues were found to have 
innervation. Others have discussed that nervous tissue has been discovered within the fat anterior and posterior to 
the ILL.  Thus, some have argued that the fat could serve as a mechano-sensory organ that conducts neural 
information, rather than the ILL itself.  ILL pain stimuli could actually be received from the nervous tissue within the fat 
cells that are lodged inside the ligament instead of nervous tissue in the ligament itself (Viehofer et al., 2015).   

Fat tissue that is found at the enthesis of ligaments and tendons has been described as valuable in 
proprioception (Benjamin et al., 2006). Further, it has been argued that fat tissue is not a sign of degeneration, but 
rather the fat is forming an “enthesis organ” that aids in increasing surface area and reducing stress on the structure.  
Because of the vast innervation that has been found in fat cells, it has been hypothesized that the pain attributed to 
the ILL could be displaced and sensed in the adipose tissue (Benjamin et al., 2004). 

Researchers have suggested that the innervation of the ILL is strongly related to ILS pain.  Kilter et al. 
(2010) observed many proprioceptive fibers specifically in the iliac wing attachment site.  This portion of the ligament 
included plentiful nociceptors and mechanoreceptors, which suggested that ILL, which inferred that low back pain 
could be caused by damage to the ligament.vSome researchers have suggested that palpation of the attachment site 
of the ILL on the iliac crest produces pain.  Others claim the pain stems from palpation of a cutaneous dorsal ramus 
of L1 or L2. Maigne and Maigne (1991) dissected 37 cadavers and discovered that the iliac insertion of the ILL was 
impalpable because the attachment site of the ligament was on the inside of the iliac crest.  Conversely, the dorsal 
rami of L1 and L2 were superficial and palpable as they crossed the iliac crest 7 cm lateral to the spine bilaterally.  
This supported the claim that the trigger point originates from the cutaneous dorsal rami of L1 and L2 rather than the 
iliac attachment of the ILL. 
 
Iliolumbar syndrome 
  

Iliolumbar syndrome (ILS) is a common low back pain syndrome that involves a strain, tear, or rupture of 
one or both ILL, and is frequently diagnosed after a heavy-lifting incident or a fall (Naeim et al., 1982). Golfers and 
manual workers often present with ILS by laterally rotating under a load of stress on the body (Harmon and Alexiev, 
2011). Patients with ILS present with chronic low back pain and sensitivity around the PSIS aggravated by standing 
or sitting upright for long periods of time (Naeim et al., 1982). It has been hypothesized that 50% of low back pain is 
caused by abnormalities of the ILL (Viehofer et al., 2015). 
 
Treatment 
 

Various treatment options for ILS pain are available. Chantraine et al. (2001) described a case study of an 
SCI patient who suffered a lesion at C6 from a bicycle accident.  After 21 years and a recent wheelchair change, the 
patient began to experience low back pain, alleviated only by lying in a kyphotic position or standing in a forward 
position. Various treatments for pain relief including physical therapy, stretching, mobilization, and acupuncture were 
unsuccessful. A trigger point in the left iliac crest was discovered when the patient contracted the surrounding 
muscles.  Using echotomography, a torn left ILL was discovered.  Chantraine et al. suggested that ILS should be 
more promptly evaluated when SCI patients present with low back pain in order to speed diagnosis and recovery and 
prevent to further discomfort. 
 This technique involves ultrasound-guided injection into the ILL to maximize accuracy. In a case study by 
Harmon and Alexiev (2011), a patient completed contralateral lumbar flexion both before and after injection, at which 
time pain and range of motion were measured. The patient’s pain decreased from 7/10 pre-injection to 2/10 post-
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injection. Range of motion was also improved. This suggests that the use of sonoanatomy and injection effectively 
reduces pain and improves range of motion in patients with ILS. This may be due to greater accuracy compared to 
unguided injection.  

A biomechanical model has suggested that using lumbar support can alleviate low back pain. When the 
muscles on the posterior aspect of the upper body are engaged to erect the spine, the ILL are supported. Often this is 
not the case; a common sitting position consists of the trunk flexed and the pelvis rotated posteriorly.  When this 
slouched posture is maintained, the sacrum is also posteriorly rotated and the ILL are strained.  The biomechanical 
model revealed that using a lumbar backrest to support the lower back could reduce lumbosacral and sacroiliac 
mobility. Iliolumbar pain is often a result of stress at the ligamentous connections at the ilium and the innervated 
tissue surrounding the ILL. Therefore, immobilization of the lumbosacral and sacroiliac joints could decrease 
iliolumbar pain (Snijders et al., 2004). 

Pain relief from ILS has been demonstrated with an infiltration of the ILL when treated with lidocaine and 
dextrose. In a study by Naeim et al. (1982), pain relief from treatment with lidocaine vs. a lidocaine-dextrose mixture 
was compared. Subjects who were treated with the lidocaine-dextrose mixture reported more pain relief than those 
who were treated with lidocaine alone. Dextrose poses some potential health risks, the most significant of which is 
sclerosis of the surrounding anatomical structures. Consequently, its use is often discouraged. However, no 
significant medical complications accompanying pain relief were reported. 
 
Biomechanical 
 
 It has been documented that the ILL serves various different biomechanical purposes in the lumbosacral 
joint.  The anterior band restricts lateral tilting of the pelvis while the posterior band assists in restricting flexion and 
prevents the L5 vertebrae from slipping over the sacrum (Butt et al., 2015).  
 Pool-Goudzward et al. (2002) examined the role of the ILL in sacroiliac joint stability.  Twelve human 
cadavers were each placed in certain positions of sagittal rotation, and then had various portions of the ILL removed. 
The removal of the ventral band of the ILL greatly increased the mobility of the sacroiliac joint and, therefore, 
increased instability within the joint. Researchers have suggested that this instability may affect other structures 
within the back or cause pain as other structures are strained in efforts to maintain stability in the sacroiliac joint.  
 Yamamoto et al. (1990) performed an in vitro cadaveric study of the significance of the ILL in flexion, 
extension, lateral bending, and axial rotation.  The increased mobility was measured from the transection of the right 
ILL first, followed by both the right and left ILL.  Statistically significant results were observed in flexion and extension 
whenever both right and left ILL were transected.  With bilateral transection of the ILL, flexion and extension 
increased by 1.7 and 1.1 degrees, respectively. This represented 23% and 21% increases in flexion and extension 
compared to structures with full integrity. The data suggests that bilateral ILL provide significant restriction to flexion 
and extension while a unilateral ILL does not.  In axial rotation, the ILL a showed significant increase in left axial 
rotation when both ILL were transected.  In right axial rotation, increases were statistically significant when both one 
and two ILL were transected.  This suggests that the ILL restricts contralateral axial rotation.  Lateral bending resulted 
in the most statistically significant findings.  When both ligaments were transected, right lateral flexion increased by 
1.3 degrees, which represented a 33% increase.  In left lateral flexion, bilateral transection of the ILL increase left 
lateral flexion by 1.0 degree, which represented a 24% increase.  These data show that bilateral ILL integrity is vital to 
pain-free, full range of motion in flexion, extension, axial rotation, and lateral flexion. 

Hanson et al. (1998) noted anatomical differences in the ILL between young African American and 
Caucasian men and women. The researchers compared the lengths of the ILL of young African American men and 
women with young Caucasian men and women. African American men and women had a consistently longer ILL 
than Caucasian men and women. The average length of the male and female African American ILL was 61.6 mm and 
61.3, respectively, while the average length of the male and female Caucasian ILL was 33.2 mm and 32.2 mm, 
respectively (Aihara et al., 2005).  
 Hartford et al. (2000) performed an investigation to determine the most accurate technique for imaging the 
ILL. The researchers concluded this to be three-dimensional magnetic resonance imaging due to the nature of the 
structure of the ILL itself. Because it stretches from the iliac crest to the transverse processes of the L5 vertebra and 
is deep to the quadratus lumborum muscle, the ILL can be challenging to capture in its entirety. Three-dimensional 
imaging permits the multiple planes that the ILL crosses to be seen (Hartford et al., 2000). 
 Therefore, when damaged, the ILL has been shown to cause pain, instability, and increased range of motion 
in flexion, extension, axial rotation, and lateral rotation (Yamamoto et al., 1990; Butt et al., 2015).   It is imperative to 
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lumbosacral and sacroiliac joint stability (Pool et al., 2002; Butt et al., 2015). Pathology of the ILL is associated with 
ILS, a chronic pain syndrome that is characterized by unilateral pain during hip flexion and sensitivity at the PSIS 
(Naeim et al., 1982). The ILL can be most accurately visualized using three-dimensional magnetic resonance imaging 
(Hartford et al., 2000). Pain from ILS can be treated with infiltration of a mixture of lidocaine and dextrose, 
sonoanatomy and injection (Harmon et al., 2011), and the use of lumbar support devices while sitting (Naeim et al., 
1982; Snijders et al., 2004).  The ILL has been shown to plentiful innervation within the surrounding adipose tissue 
that holds a “mechano-sensory” role and aids in the dissipation of stress (Viehofer et al., 2015).  The ILL has been 
described as impalpable and the trigger point found on the iliac crest 7-8 cm lateral to the spine originates from the 
cutaneous dorsal rami of L1 and L2 (Maigne and Maigne, 1991). 
  
CONCLUSION 
 
               Based on our histological findings, the iliolumbar ligament does not receive a direct innervation from nerve 
fibers. However, adjacent tissues to the ligament were found to be innervated. Further studies are now necessary to 
support these findings and help better elucidate the anatomy of this ligament.  
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