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Abstract: The purpose of this study was to examine the potential role of magnetic

resonance imaging (MRI) in the evaluation of low back pain (LBP). The study group,

19 patients with low back pain (2 subjects aged 32-39 years and 17 aged 59-78),

underwent MRI of the lumbar spine. Disc degeneration at L4/5 was the most common

finding (68.4%). Overall in present study, all patients with LBP had abnormalities

around the lumbar spine (evidence of disc degeneration, deformity of lumbar spine,

disc bulging or protrusion, facet hypertrophy, nerve root compression and so on).
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Introduction

LBP accounts for 30-40% of time lost due

to industrial injury». It is generally agreed

that the heavier the work is, the more likely

it is that back pain will develop~ 3. 4). How

ever, the mechanisms that cause LBP are

poorly understood 5
).

Plain radiography of the spine is of little

use in determining the cause of LBp 6
• 7) •

Magnetic resonance imaging (MRI) was first

introduced into clinical practice in 1980 8
).

MRI offered a new approach for the evalu-

ation and study of LBP. It is a nonmvaSIve

technique without known harmful effects.

Consequently, it can be used in longitudinal

studies. Images may be produced in any plane

and exhibit excellent soft tissue contrast. In

the MR images of the lumbar spine, the

paraspinal muscles, intervertebral discs and

nerve roots can be observed in remarkable

detail. The size and shape of the spinal canal

are readily apparent. MRI allows the assess

ment of intervertebral disc hydration, ena

bling early signs of disc degeneration to be

detected. Disc degeneration induces a gradual
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loss of water from the nucleus pulposus,

which manifests itself on a T2-weighted MR

image as decreased signal. from the disc.

Protrusion of the intervertebral discs may

also be delineated on MRI.

The purpose of this study was to undertake

a critical review of the potential role of MRI

in the evaluation of LBP.

Materials and Methods

Nineteen patients (8 males and 11 females;

2 subjects aged 32-39 years and 17 aged 59

78) with LBP were studied. All patients had

low back pain, and 8 of them had paresthesia

in their legs. All patients had the examina

tion of MRI and received spa therapy.

Magnetic resonance imaging : The MRI

scans of the lumbar spine were performed

with a 1.5 - T IGE Signa system, using a

rectangular surface coil. From a coronal

localizer scan, 5 - rnm sagittal images were

prescribed with a 1.5 - rnm gap. A variable

echo multiplanar (VEMP) spin echo sequence

(TE 30 and 90 ms, TR 1500 ms) was used to

give proton density and T2-weighted images,

using a 256X256 matrix and a 24-cm field of

view. From the midline sagittal image, axial

slices were prescribed obliquely through each

intravertebral disc. A T1-weighted pulse se

quence (TE2 ms TR 500 ms) was used with

a 256X256 matrix and a 24-cm field of view

and respiratory gating.

All scans were independently assessed by

one experienced radiologist. Quantification of

the imaging findings were made as follows:

Disc degeneration was assessed subjectively

by observing the signal intensity of each

lumbar disc on the T2-weighted images. A

disc was classified as being , normal' or

'degenerate' . Disc configuration was classi

fied according to the system described by

Jensen et a1 9J• The terms used were: 'normaf

; no disc extension beyond the interspace,

'bulge' ; circumferential symmetrical exten

sion of the disc beyond the interface, 'pro

trusion' ; focal or asymmetrical extension of

the disc beyond the interface, with the base

on the disc of origin broader than any other

dimension of the protrusion, and 'extension' ;

more extreme extension of the disc beyond

the interface, with the base on the disc of

origin narrower than the diameter of the

extruding material itself or with no connec

tion between the material and the disc of

origin. The facet joints were assessed for

hypertrophic change on the axial images.

Nerve root compression was assessed on the

sagittal and axial images.

Results

MRI findings

The MRI scans of the lumbar spme were

classified as 'abnormal' if one or more of

the following features were present: disc

generation, deformity of lumbar spine, disc

bulging or protrusion, facet joint hypertro

phy, and evidence of nerve root compression.

Lumbar spines that did not display any of

these abnormal features were evaluated as

normal. All subjects of this study were found

to have abnormal lumbar spines on MRI.

Disc degeneration

Disc degeneration was present in one or

more lumbar levels in 94.7% of all subjects

(Fig. 1). The disc degeneration was most

commomly observed at L4/L5, where 68.4%

of the discs displayed evidence of disc. degen

eration.

Disc herniation

Disc herniation was found in 7 (36.8%) of

all the subjects with LBP. Two (10.5%) of

the subjects had bulging of one or more discs.
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There were no disc herniations at L1/2 (Fig.

2).
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Fig. 1. Number of patients with disc
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Compression fracture

Compression fracture at one level or more

was observed in 9 (47.4%) of all the subjects.

All of them were older patients. The af

fected levels were L1 (2 cases), L2 C1 case).

L4 (4 cases), L5 (3 cases) and S1 (2 cases)

(Fig. 5).

l2l3 l3/4 l4/5 l5/S1
lumbar Spine

Fig. 4. Number of subjects with nerve root

compression

Nerve root compression

Nerve root compression at one level or

more was observed in 4 (21.1%) of the sub

jects (Fig. 4). All of them were older pa

tients between the ages of 59 and 78 years.

The affected levels were at L2/3 (1 case).

L4/5 (3 cases) and L5/S1 (2 cases).
i
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Fig. 2. Number of patients with disc

herniation

Facet hypertrophy

Facet hypertrophy at one level or more was

observed in 3 (15.8%) of the 19 subjects

(Fig. 3). One subjects had facet hypertrophy

and disc degeneration at the same level.
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Fig. 5. Number of subjects with compression

fracture
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Fig. 3. Number of patients with facet

hypertrophy

Spa therapy

Low back pain was improved in 10 (52.6%)

of the subjects by spa therapy for 1 - 2

months. Spa therapy improved paresthesia in
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their legs in 4 of the 8 subjects.

Discussion

In this study, disc degeneration was a

common MRI feature in patients with LBP.

Eighteen (94.7%) of all the subjects demon

strated disc degeneration. The most com

monly affected discs were at L4/5 and

L5/S1. It has been postulated that disc

degeneration results from an intrinsic defect

in the nuclear proteoglycans, which become

unable to form macromolecular aggregates

and thus lose their water binding capacity.

This leads to cracks and fissures within the

nucleus, which may secondarily disrupt the

annulus and lead to herniation. Another

possible cause is degeneration starting within

the annulus fibrosus, which then fissureslO
).

Degeneration with a grossly intact annulus

results in an annular bulge, found as a gen

eral extension of the disc margin beyond the

margin of the vertebral end platelll .

The increasing prevalence of disc degenera

tion with agela
13, 14) was confirmed. It is well

known that disc degeneration is a normal

consequence of aging and that biochemical

and structural changes in disc occur simulta

neously during ageing, leading to degenera

tion. At autopsy, 85 - 90% of individuals

over the age of 50 years show evidence of

disc degeneration15
).

In regard to disc protrusion, the results of

the present study were in agreement with the
results by other reports,a

13, 14, 16), showing that

L4/5 and L5/S1 were the most commonly

affected levels. Disc protrusions were more

frequently observed in the older group than

in the young group, suggesting that disc

protrusion is age-related change'4l•

Despite the extraordinary ability of MRI

to delineate the spine, several investigations

suggest that there is not a clear relationship
between the MRI appearance and LBp9,lal3,14,17J8.19).

The causes of LBP are numerous, diverse and

poorly understood. LBP might be caused by

muscular in origin and due to a postural

muscle strain or protective muscle spasm.

Such an injury cannot be detected by MRI

and neither can referred pain from viscera.

But many of the subjects in this study who

experienced LBP had abnormal MRI appear

ances.

A recent study20) found that spa therapy

was effective for patients with low back

pain. A significant improvement of subjective

symptoms, daily life activity, and total score

was observed in patients with LBP after spa

therapy. Objective symptom was also im

proved, however, this was not significant. In

this study, low back pain and paresthesia in

legs were also improved after spa therapy.
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この研究の目的は腰痛評価におけるMRIの役

割を検討することであった｡対象は腰痛を訴え腰

椎MRIを受けた19名(32歳から39歳2名,59歳から

78歳17名)であった｡椎間板変成はL4/51evelで

最も多く認められた(68.4%)｡本研究において腰

痛を有する全患者に腰椎の異常(椎間板変性,

discbulging,protrusion,facethypertrophy,

神経根圧迫,腰椎変形など)を認めた｡

索引用語 :MRI,腰椎,椎間板変性




