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CHAPTER 75 
LIGAMENTS 

Part of  "CHAPTER 75 - General Considerations of Pain in the Low Back, Hips, and Lower 
Extremities" 

The lumbar spine can be viewed as a series of stacked bony elements. From a functional 
perspective the bony elements must be held together in a manner that al lows suff icient 
stabil i ty to allow the arms and upper body to be maintained in a stable upright posture but 
at the same time allow a high level of mobil i ty. The stabil i ty of the spine is the result of the 
anatomic structure of the intervertebral disks, the shape and orientation of the facet joints, 
and the orientation and mechanical characteristics of the l igaments. The l igaments can be 
classif ied into two major groups: those that are long and straplike and extend over the 
length of the spine, such as the anterior and posterior longitudinal l igaments, and those 
that are shorter and span only one or two segments (Fig. 75-6). 

Figure 75-6. Ligaments of the lumbar vertebrae. A: 
Medial sagittal section of three lumbar vertebrae and their 
ligaments. The vertebral bodies are slightly higher 
anteriorly than posteriorly, and the intervertebral disk is 
also higher anteriorly than posteriorly. The interspinous 
ligaments are thin and membranous and interconnect with 
adjoining spinous processes, with their attachments 
extending from the root to the apex of each spinous 
process. Here they meet the ligamentum flavum anteriorly 
and the supraspinous ligament posteriorly. Whereas they 
are narrow and elongated in the thoracic region, they are 
broad, thick, and quadrilateral shaped in the lumbar 
region to conform to the shape of the spinous process. 
The supraspinous ligament is a strong fibrous cord that 
connects the apices of the spinous processes of the 
vertebrae. Fibrocartilage is developed in the ligament at 
its point of attachment to the tips of the spinous 
processes. The supraspinous ligament is thicker and 
broader in the lumbar than in the thoracic region. The 
most superficial fibers of the supraspinous ligament 
extend over three or four vertebrae, those coursing more 
deeply pass between two or three, and the deepest ones 
connect the spinous processes of neighboring vertebrae 
and become continuous with the interspinous ligament. B: 
Anteroposterior view of the laminae and intervening 
ligamenta flava in the lumbar region. The ligamenta flava 
connect the laminae of adjacent vertebrae and are 
thickest and strongest in the lumbar region. Each ligament 
consists of two lateral portions that begin on each side of 
the root of the articular process surrounded by the 
capsule and extend posteriorly to the point where the two 
laminae meet to form the spinous process. Each 
ligamentum flavum consists of yellow elastic tissue, the 
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The anterior longitudinal l igament is a broad band that l ies on the anterior surface of the 
vertebral bodies and extends from the anterior tubercle of the atlas to the upper part of the 
pelvic surface of the sacrum. It consists of several laminae of f ibers, the deepest spanning 
one intervertebral segment, while the most superficial extend over several segments. The 
anterior longitudinal l igament is thickest centrally, and it becomes progressively broader as 
it  passes in a caudal direction. It is f irmly united to the periosteum of the vertebral bodies 
but is free over the intervertebral disks. The anterior longitudinal l igament functions to l imit 
extension of the vertebral column. In anterior crush injuries of the vertebral bodies, the 
anterior longitudinal l igament is ordinari ly not injured, so that when the injured region is 
placed in hyperextension, this l igament can act as a splint to hold and fix the bony 
fragments. 

The posterior longitudinal l igament l ies on the posterior surface of the vertebral bodies and 
is therefore within the central vertebral canal.  It extends from the posterior aspect of the 
body of the axis superiorly to the sacral canal below. It is attached firmly to the superior 
and inferior margins of the vertebrae and to the intervening disks, but over the centers of 
the vertebral bodies, there is a space through which blood vessels course to and from the 
posterior aspect of the vertebral body. The posterior longitudinal l igament functions in part 
to l imit f lexion of the vertebral column. 

The vertebral arches are united by the l igamenta f lava, intertransverse l igaments, 
interspinous l igaments, and supraspinous l igaments. The l igamenta f lava are elastic in 
content and distinctly yellow. They join the contiguous borders of adjacent laminae and are 
attached to the front of the upper lamina and to the back of the lower lamina. They are 
stretched by f lexion of the spine. Their elastic nature prevents redundancy and buckling 
when the l igament is slack. Thickening (hypertrophy) of  
 

fibers of which are almost perpendicular to and are 
attached to the anterior and inferior surfaces of the lamina 
above and to the superior and posterior surfaces of the 
lamina below. C: Superior view of a lumbar vertebra 
showing the positions of the various ligaments in the 
lumbar region. The anterior longitudinal ligament almost 
covers the anterior surface of the body of the vertebra, 
whereas the posterior longitudinal ligament covers only a 
portion of the posterior surface of the vertebra. Note also 
the cut supraspinous and interspinous ligaments, 
ligamenta flava, and articular joints. D: Posterior aspect of 
the vertebral body. The laminae and spinous process 
have been removed to show the posterior longitudinal 
ligament in the lumbar region. The ligament broadens and 
becomes intimately adherent as it passes over each of 
the intervertebral disks and over contiguous margins of 
the vertebrae. It is narrow and thick over the center of the 
body, however, from which it is separated by the 
basivertebral veins. This ligament is broad in the cervical 
region but at the L-1 vertebral level it begins to narrow 
progressively, so that on reaching the last lumbar and first 
sacral interspace it is only half of its original width. See 
text for a discussion of the implications. 
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the l igament f lava can contribute to compression of a nerve root at the intervertebral 
foramen. 

Three collagenous, segmental l igaments further unite and stabil ize the vertebral arch. The 
supraspinous and interspinous ligaments join adjacent spinous processes; the 
supraspinous fibers are superficial and join just the t ips. They are extremely strong and 
limit f lexion of the lumbar spine. The intertransverse l igaments run from transverse process 
to transverse process. They are thin and membranous in the lumbar spine. It is thought that 
they stabil ize and l imit intervertebral movement during lateral f lexion. 

The l igaments of the spine are richly innervated by both somatic and sympathetic f ibers. A 
branch of the dorsal primary ramus, the sinuvertebral nerve, innervates all of the posterior 
l igaments and facet joints (1). A branch of the ventral primary ramus innervates the anterior 
longitudinal l igament. In spite of their extensive innervation, i t  is controversial whether or 
not pathologic processes affecting ligaments are a signif icant source of nociception for 
patients suffering from low back pain. 

Página 3 de 3Ovid: Bonica's Management of Pain

11/04/05http://gateway.ut.ovid.com/gw1/ovidweb.cgi


