AN Special Issue - £ 22|Y

RE.J SiE 4] ‘=C‘>=l

R
Sitolch oix| g5 2lstnt

Sang Wook Shin, MD
Department of Anesthesiology and Pain Medicine, Pusan University College of Medicine

E—mail : shinsw@pusan.ac.kr

J Korean Med Assoc 2006; 49(8): 656 - 64

Abstract

ost of the structures in the lumbar region including the visceral organs could
I\/I be the sources of low back pain. The management of low back pain starts
from a thorough understanding of the anatomical structures and the underlying
pathophysiologic processes related to the generation of the pain. Mechanical stresses
applying to the lumbar spine and the inflammatory changes contribute to the genera-
tion of low back pain. Many nerves branching from the spinal and autonomic nerves
supply all of the musculoskeletal structures in the lumbar area. There are extensive
nociceptive nerve fibers in the facet joints and some small fibers in the outer layer of
discs and ligaments of the lumbar vertebrae. They respond to the mechanical, che-
mical and other stimuli. Acute pain caused by tissue trauma or inflammation is well
controlled by the removal or elimination of its causes. In idiopathic, uncontrolled and
chronic pain, however, the long—lasting nociceptive stimuli and many chemical
mediators released from the tissue injury and inflammation sensitize the local ner-
vous system. They change the normal process of pain transmission to neuropathic
pain. For the proper treatment of low back pain, not only the knowledge of anatomi-
cal structures but also the understanding of the pathophysiology of chronic neuro-
pathic pain is necessary.
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Anatomy and Pahophysiology of Low Back Pain
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Figure 1. Lumbar vertebra
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Table 2. Pathophysiology of intervertebral disc aging and degeneration

(iliolumbar ligament)+ A58 Process

Effects

Diminished cellular response

Fo) 7hzEr)el o B3 91

Senescence (alteration in gene expression and trans-
cription factors)
Apoptosis (programmed cell death)

Posttranslational protein modification

Increased collagen cross—linking through non—enzy-
matic glycation, lipid peroxidation

Loss of proteoglycans

Altered diffusion of nutrients

Impaired assembly of newly synthesized molecules
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degeneration and annular damage
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Table 3. Common chemical substances in disc degeneration and their functions

Chemical substances

Function

Phospholipase A:
Nitric oxide

MMP —2 (gelatinase A),

MMP —9 (gelatinase)
MMP—1 (collagenase—1)
MMP —3 (stromelysin—1)

IL—1, TNF—@a, PG—E:
CGRP, glutamate, sP
IL—6

TGF— B superfamily
IGF—1, PDGF

Mediates mechanical hyperalgesia
Inhibits mechanical hyperalgesia and produces thermal

2]
hyperalgesia i}

Degrade gelatin (denatured fibrillar collagens) and other ma-
trix molecules
Act synergistically with MMP—1

MMP—1 degrades collagen How ok7f

Both MMP—1 and MMP—2 may play a role in sponta-
neous regression of the herniated disc

Promote matrix degradation

Modulate dorsal root ganglion responses ol
Induces synthesis of TIMP-1 -
Blocks synthesis of MMPs

Have an anti-apoptotic effect Al

MMP: matrix metalloproteinase, IL: interleukin, TNF: tumor necrosis factor, PG:

prostaglandin, CGRP: calcitonin gene related peptide, sP: substance P, TIMP: tissue

inhibitor of metalloproteinase, TGF: transforming growth factor, EGF: insulin—like growth
factor, PDGF: platelet—derived growth factor
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Figure 2. Nerve supply of cross section of lumbar spine
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