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Magnetic Resonance imaging of Lumbar Intervertebral Disks
with its Pathological Correlation
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Three cadaver spines were examined by magnetic resonance imaging (MRI) with 0.1 tesla
resistive magnet. Anatomic sections of lumbar intervertebral disks were compared with various
MR imagés, saturation recovery (SR), inversion recovery (IR), T1 and T2 weighted spin echo (SE)
images. And the signal intensity of degenerated disks on T2 weighted images were correlated
with the histological studies.

The disks were well delineated by SR and their degenerative changes were detected most
sensitively by T2 weighted SE image. Two parts of disk were delineated on T2 weighted SE
image. The central portion of disk showed high signal intensity and the periphery a low signal
intensity. The central high signal intensity area corresponded to the combination of annulus
fibrosus and nucleus pulposus, which cannot be differenciated by MR. And the peripheral low
signal intensity area corresponded to the collagenous fibers of annulus fibrosus. Histologically,
disks with decreased signal intensity had marked increase of collagen fibers. The intranuclear
cleft were evident on T2 weighted image, and the corresponding structures thought to be caused
by invagination of the lamellae of the annulus into the nucleus in the histological specimens.

MRI were useful modality for evaluation of intervertebral disks, but biochemical analysis
may be needed for precise interpretation of MR images of disks in addition to histological
studies.
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Fig. 1 a. SR image (TR=500msec.) of vertebral body in a cadaver (age 52
yrs.). The signal intesity of the disk is almost same except for the L5-S1 disk.
b. IR image (TR=1000, TI=400msec.) in the same specimen. c¢. Short SE
image (TR=500, TE=28msec.). The L1-2 disk have normal signal intensity,
but L2-3, L3-4 and L4-5 disks show moderately dereased signal intensity and
that of L5-S1 disk is markedly decreased. The black line is prominent between
the disk and the vertebra, and more wider than that of SR image. d, Long SE
image (TR.=2000, TE=80msec.). The difference of signal intensity of each disk
is most prominent and the intranuclear clefts are clearly demonstrated.
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Fig. 2 Anatomic section corresponding to the MR
image. The inner structure of the L2-L5 disks is
more indintinct than of the L1-2 disk.

bAEA T 7o (Fig. 4a, b), A% EVG %6
THET % &, L3-4MHERIR < L1-2/#Eriic
FETE B s i 5 RE ORI TR & te
DT, TBRETORPYOETE 42T, 2h

Fig. 3 Sagittal microscopic section through the
midline of the anterior aspect of the L1-2 disk
after HE staining (X5).

There is a marked increase of collagenous fibers
where corresponded to the peripheral low signal
intensity area shown in L-SE image.
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Fig. 4 a. The inner annulus fibrosus of the L1-2 disk. Myxomatous matrix is
seen among the inner annular fibers (HE stainx5). b, The inner annulus
fibrosus of the 13-4 disk. Myxomatous matrix among annular fibers is greatly
decreased and replaced by increase in collagenous fibers (HE stain X5).

BEFN634E 2 Fi25R

(51)



170 FEHERER Bz > MRI

5b

Fig. 5 a. The inner annulus fibrosus of the L1-2 disk (EVG stain X5). b, The
inner annulus fibrosus of the L3-4 disk. There is marked increase of collagenous
fibers (EVG stain x5).

6a

Fig. 6 Sagittal section through the midline of the central part (a) and the
posterior part (b) of the L1-2 disk. (HE stain X6.6) The nucleus is invaginated
by fibrous material and the nucleus displaced posteriorly.
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