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Abstract
Most of the structures in the lumbar region including the visceral organs could 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 generation 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, chemical 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 nervous 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 anatomical structures but also the understanding of the pathophysiology of chronic neuropathic pain is necessary.
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  Lumbar vertebra
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  Nerve supply of cross section of lumbar spine
  IVD: intervertebral disc, VB: vertebral body, all: anterior longitudinal ligament, pll: posterior longitudinal ligament, st: sympathetic trunk, grc: gray ramus communicans, svn: sinovertebral nerve, vr: ventral ramus, dr: dorsal ramus, ds: dural sac, zj: zygapophyseal joint, m: muscle (Bogduk, 1991)
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  Segmental nerve supply of lumbar spine (Stanley, 1983)
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  Causes of low back pain
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  Pathophysiology of intervertebral disc aging and degeneration



[BACK]
[image: Table  ]Table 3


  Common chemical substances in disc degeneration and their functions

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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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—q, PG—E:
CGRP, glutamate, sP
IL-6
TGF— g superfamily
IGF—1, PDGF

Mediates mechanical hyperalgesia
Inhibits mechanical hyperalgesia and produces thermal
hyperalgesia

Degrade gelatin (denatured fibilar collagens) and other ma-
trix molecules

Act synergistically with MMP—1

MMP—1 degrades collagen

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

Promote matix degradation

Modulate dorsal root ganglion responses.

Induces synthesis of TIMP-1

Blocks synthesis of MMPs

Have an anti-apoptotic effect
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Process

Effects

Diminished cellulr response

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

Biochemical processes

Posttranslational protein modification

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

Loss of proteoglycans

Altered diffusion of nutrients

Impaired assermibly of newly synthesized molecules

End—plate changes

I Vascularity and | porosity due to end—plate calck
fication | —lactate levels and | pH —cell apoptosis
Thinning or microfracture of the end-plate | — perme-
ability and altered hydraulic property — nonuniform
load transference and 1focal shear stress — disc
degeneration and annular damage
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1. Intrinsic causes

1) Mechanical
Trauma Fracture, sprain
Disc Degeneration, herniation
Bony Stenosis, spondylolysis, scoliosis
spondylolisthesis, facet syndrome
2) Organic
Tumor
Infection Ankylosing spondylitis, tuberculosis
Degeneration Osteoarthritis
Metabolism Osteoporosis

2. Extrinsic causes

Muscular
Visceral
Vascular
Psychogenic






