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The Lumbosacral Ligament
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Abstract
The lumbosacral ligament (LSL), situated between the

L5-vertebra and the sacrum, was studied in autopsy

material. Twenty-eight cadaveric specimens from 12

black and 16 white persons aged 17–30 years were stud-

ied during routine forensic autopsies. The ligaments

were measured and determined in situ. Thereafter, the

ligaments were removed for histologic preparation. The

ligament in the black subjects was thicker compared with

the white (7.5 B 1.4 vs. 5.7 B 1.2 mm), and wider (11.7 B
1.6 mm in the black vs. 9.2 B 0.5 mm in the white), yield-

ing a greater cross-sectional area in the black group

(70.7 B 22.8 vs. 34.5 B 11.4 mm2, p ! 0.001). However,

no histological differences were noted. The previously

described fibro-osseus tunnel could not be detected in

any of the subjects. In all instances, the ligament was sit-

uated medial to the L5 nerve. Compression of the L5

nerve under the previously presented fibro-osseus tun-

nel could not be confirmed.
Copyright © 2000 S. Karger AG, Basel

Introduction

The anatomy of the lumbo-ilio-sacral ligaments (LISL)
has been studied extensively in the past [Luk et al., 1986;
Uhthoff, 1993; Hanson and Sonesson, 1994; Basadonna
et al., 1996]. The descriptions of the ligaments, however,
vary greatly. The LISL have been described as one large
iliolumbar ligament (ILL) with as many as five parts
[Shellshear and Macintosh, 1949; Bogduk, 1997], while
others have described this ligament to be made up of three
parts [Williams, 1995]. In contrast, Hanson and Sonesson
[1994] described the ILL to consist of only two parts,
which is in accordance with others [Basadonna et al.,
1996; Rucco et al., 1996]. The lumbosacral ligament
(LSL) has received less attention and is therefore not as
well described. While some authors do not recognize the

Abbreviations used in this paper

LALL lumbar anterior longitudinal ligament
ILL iliolumbar ligament
LISL lumbo-ilio-sacral ligaments
LSL lumbosacral ligament
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Table 1. Age, weight and height distribution of the subjects used in
this study

Age Weight, kg Height, cm

21.9B4.1 (17–29) 76.0B3.7 176.4B2.7
White (n = 16) 23.2B4.9 (18–30) 75.8B3.5 175.7B3.0

Mean B SD (range). No significant differences existed between
the groups with respect to age, height and weight.

ligament as a separate structure [Williams, 1995; Bogduk,
1997], others describe the ligament as clinically important
[Nathan et al., 1982; Briggs and Chandraraj, 1995]. The
few available studies that describe the LSL, present it as
consisting of one to three distinct parts. The most com-
monly described part attaches to the ventro-inferior as-
pect of the L5 transverse process (costal process), and
courses inferolaterally to attach to the ala of the sacrum
[Nathan et al., 1982; Olsewski et al., 1991; Briggs and
Chandraraj, 1995]. Other, less common variations have
described the ligament to course between the L5 trans-
verse process and the promontorium of the sacrum [Na-
than et al., 1982]. Briggs et al. [1995] described the liga-
ment to be divided in two parts, yielding two separate
inferior attachments under which the 5th lumbar nerve
traversed. From a clinical stand point, the LSL has been
described as being a cause of entrapment of the 5th lum-
bar nerve [Nathan et al., 1982; Briggs and Chandraraj,
1995; Pecina et al., 1997]. However, if the relationship
between the LSL and the 5th lumbar nerve can result in
entrapment has not yet been firmly established. There-
fore, the aim of the study was to investigate the anatomi-
cal attachments, length and width of the LSL in black and
white young people, and to determine if the LSL could
cause compression of the 5th lumbar nerve.

This is the first study presenting data from LSL in
fresh, unembalmed young, black and white autopsy sub-
jects.

Materials and Methods

The LSL was studied during autopsies of 28 black and white
young men aged 17–30 years. The subjects included 12 black and 16
white men without any known history of low back pain and/or
pathology. Apart from the selection for gender, age, height and
weight, all subjects where recruited consecutively during routine
forensic autopsies. Subject characteristics are presented in table 1.
The subjects were grouped into black or white both from the records

of the individual who declared the subject dead, i.e. police, coroner
or physician, and by records from the medical examiner’s office. The
person who declared the subject dead was unfamiliar with the study
at hand. The autopsies took place at the Arkansas State Crime Labo-
ratory, Little Rock, Ark., USA and Department of Forensic Medi-
cine, Lund University, Sweden during 1994–1997.

All autopsies were carried out by first removing the internal
organs. The nerves and vessels of the region were identified prior to
the careful division and removal of the psoas muscles. The LSL was
hereby visualized (fig. 1), and the attachments of LSL could be deter-
mined. The sites of attachment were marked with pins to simplify the
measuring of the ligaments. Thereafter, the ligaments were measured
in length, width, and thickness. The measurements were done in situ.
The ligament was also measured after removal from the body. The
measurements were done with a digital sliding caliper which mea-
sured an accuracy of B0.1 mm. After measuring the shape of the
ligaments, the cross-sectional area was calculated. Since the cross-
sectional area of the ligament was roughly elliptic, the anatomic
cross-sectional area was calculated using the area formula for an
ellipse, ab, where a is half the width and b is half the thickness. The
same person (P.H.) performed all measurements and dissections to
minimize measuring errors.

Samples of the ligaments were prepared for histology. The liga-
ments were placed in a 10% formaline solution for histological prepa-
rations. Both cross-sections and length sections were prepared. The
specimens were stained with hematoxylin and eosin. Van Gieson
(iron-hematoxylin, picric acid and acid fuchsin), and Masson-tri-
chrome stains (iron-hematoxylin; Ponceau acid fuchsin; azophlox-
ine) were used to visualize the collagen fibers, and possible concen-
trations of elastic fibers [Hammersen, 1980].

Results

The LSL was made up of one single strong ligament
which was present bilaterally in all the subjects. The LSL
originated by a firm attachment on the pedicle of the L5
vertebra, and a firm attachment on medial part of the ala
just below the promontorium of the sacrum (fig. 1). In the
black group the LSL attachment on the pedicle was
located close the site of attachment for the ILL, which is
made up of only one long part (fig. 1). In black subjects,
the LSL and the ILL were connected by a thin fascia. In
one black subject, the LSL and the ventral sacroiliac liga-
ment was connected by a similar thin fascia. However, in
the white subjects, the ILL is made up by two bands. Both
ILL parts originated as one large part from the lateral,
inferior aspect of the transverse process of the L5 vertebra
(fig. 1). In the white group there was no connection
between the LSL and other ligaments in the region. How-
ever, in one subject from the white group a thin, almost
transparent, membrane-like structure covered the L5
nerve. The membrane-structure appeared to originate
from the LSL and attach to the ventral sacroiliac liga-
ment.
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Fig. 1. A The lumbosacral ligament (below)
in the white group, and its relation to the ilio-
lumbar ligament (above). B The lumbosacral
ligament (below) in the black group, and its
relation to the iliolumbar ligament (above).

Table 2. Length and width of the
lumbosacral ligament in the black and
the white group

Ethnicity Length
mm

Width
mm

Thickness
mm

Cross-sectional
area, mm2

28.3B2.8 11.7B1.6* 7.5B1.4* 70.7B22.8*
White (n = 16) 27.7B2.0 9.2B0.5 5.7B1.2 34.5B11.4

Mean B SD. Significantly different from white men: * p ! 0.001.

Macroscopically, the LSL revealed several morpholog-
ical differences between the groups (table 2). Although the
LSL essentially originated and attached on the same sites
in both groups, the LSL in the black group was consider-
ably broader (p ! 0.01) and thicker (p ! 0.01) than in that
of the white group. The difference yielded a greater cross-
sectional area (table 2) in the black group (p ! 0.01) com-
pared to that of the white. Microscopically, no differences
between the groups were detected.

Apart from the observed membrane-like structure that
covered the L5 nerve, there was no sign of a fibro-osseus
tunnel formed by the LSL. Hence, no compression of the
5th spinal nerve root could be verified anatomically. In all
28 cases the nerve passed lateral to the LSL, bilaterally
(fig. 1). Further, there was no sign of osteophytes in any of
the subjects.
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Discussion

This study examined the anatomy of the LSL in young
black and white people. The two groups were comparable
in age, weight and height. The LSL was found to have a
considerably greater cross-sectional area in the studied
black group than in that of the white. Further, the liga-
ment was found to be present bilaterally in all the studied
subjects without a fibro-osseus tunnel.

The vertebral origin of the LSL has been presented to
vary considerably. The ligament is most commonly de-
scribed to originate from the body of the L5 and its trans-
verse process, and less often only from the transverse pro-
cess [Nathan et al., 1982]. Although Nathan et al., 1982]
describe the LSL to attach to the body of the vertebra, the
authors did not find the ligament to do so. According to
Nathan et al., [1982], the ligament always has a transverse
process attachment. Olsewski et al. [1991] describe the
LSL not to attach to the body of the L5 vertebra. In con-
trast, the sites of attachments found in previous studies
[Nathan et al., 1982; Olsewski et al., 1991; Briggs and
Chandraraj, 1995; Pecina et al., 1997] could not be con-
firmed in the current study in which the vertebral attach-
ment in all subjects was on the pedicle of the vertebra,
with no connection to the transverse process.

The previously described divided attachment of the
LSL on the ala of the sacrum is believed to form a fibro-
osseus tunnel [Nathan et al., 1982; Olsewski et al., 1991;
Briggs and Chandraraj, 1995; Pecina et al., 1997]. Fur-
ther, the fibro-osseus tunnel is thought to compress and
cause entrapment of the 5th lumbar nerve. Apart from the
membrane-like, thin structure covering the L5 nerve
which was found in one subject, the presence of a fibro-
osseus tunnel could not be verified in the current study.
Entrapment of the 5th lumbar nerve is, therefore, not pos-
sible, since the ligament was situated medial to the nerve
in all instances.

Several studies have described the presence of osteo-
phytes in the vertebral column [Vernon-Roberts, 1992],
which may cause compression of the 5th lumbar nerve
[Nathan et al., 1982; Olsewski et al., 1991]. In the present
study, no osteophytes were found in any of the subjects.
The absence of osteophytes is probably due to the young
age of the subjects. Osteophytes are usually associated
with degenerative changes in the intervertebral disc or the
vertebral body. Osteophytes usually occur after middle
age has been reached [Vernon-Roberts, 1992]. Since only
young subjects were studied, the possible influence of
osteophytes in compression of the 5th lumbar nerve
remains to be studied further.

Previous studies of the LSL have not presented its
length, width, and thickness. The ligament was measured
with a highly accurate digital sliding caliper, which mea-
sured B 0.1 mm. Previous studies [Neumann et al., 1992]
have shown the measurement of the LALL by using calip-
ers to be highly reproducible (approximately 5%). The
accuracy of the sliding caliper has been confirmed in stud-
ies of the iliolumbar ligament [Hanson et al., 1998], and
the lumbar anterior longitudinal ligament [Hanson and
Magnusson, 1998].

Determined from the position of the ligament, it is sug-
gested that its primary mechanical function is to restrict
lateral flexion and probably also extension. Considering
that the axes of rotation for both of these movements pass
through the center of the L5-S1 intervertebral disc, the
first few degrees of either movement will cause the liga-
ment’s attachment on L5 to move upwards relative to its
attachment site on sacrum. Thus, a vertically aligned LSL
will be best suited to restrict these movements.

Whether the observed differences in the LSL in the
black and white groups have any clinical implications
remains to be studied further.

The current study differs from others in that it investi-
gates the LSL in young unembalmed cadavers from two
ethnically different groups. Only two previous studies
have presented similar results in lumbar ligaments. Han-
son et al., [1998] presented racial differences in the ilio-
lumbar ligament between black and white people. The
lumbar anterior longitudinal ligament has also been pre-
sented to be different between black and white people
[Hanson and Magnusson, 1998]. Further, the results in
the study are different compared with others in that racial
discrepancies in the LSL are presented. Moreover, no pre-
vious study has investigated the LSL in fresh, young,
unembalmed cadavers.

In conclusion, the present study investigated the anato-
my of the LSL in fresh, young black and white cadavers
with similar height and weight. The results show that the
LSL is always present and attaches to the pedicle of the
L5 vertebra and to the ala of the sacrum. The ligaments is
thicker and wider in the black group. The ligament was, in
all instances, located medial to the 5th lumbar nerve and
can, therefore, not cause compression of the nerve.
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