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Table 1. Signal Loss of the Nucleus Pulposus(NP) According
to Grading of Degeneration on Sagittal T2WI

Grade Signal loss of the NP*
0} Normal
| Minimal
1 Definite
11 Complete
v Complete loss of disk height (Internal disruption)

NP* : Nucleus pulposus
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Table 2. Mean Magnetization Transfer Ratio (mMTR) in 210 Disks of 90 Normal Disks and 120 Degenerative Disks

Annulus Fibrosus

Nucleus Pulposus

Mean MTR(%) p Values Mean MTR(%) p Values
Normal disks (n=90) 30.2 17.6
Degenerative disks Grade | (n=40) 31.5 .345 26.7 <.0001
Grade Il (n=39) 33.2 .062 28.4 <.0001
Grade Il (n=33) 321 .282 29.1 <.0001
Grade IV (n= 8) 35.6 .02 29.7 .041
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Fig. 1. Grade | disk degeneration at L4-5
and grade |l disk degeneration at L5-S1 in
a 49-year-old female patient.

a. Midline sagittal T2WI(SE 2200/80, 196 X
256 matrix, 4mm thickness) shows central
dots within the anterior aspect of L4-5
disk(arrow) and a definite signal loss of
nucleus pulposus in L5-S1.

b. Midline sagittal TIWI(SE 600/14, 196 X
256 matrix, 4mm thickness) shows subtle
and diffuse signal loss in nucleus pul-
posus of L5-S1.

c. Magnetization transfer image with the
same parameters as B shows focally
decreased signal intensities on the an-
terior aspects of L4-5 disk(arrow) and dif-
fuse signal loss in the anterior one half of
L5-S1 disk including nucleus pulpcsus.

d. Midline sagittal T1WI with a narrow
window width shows subtle and focally
decreased signal intensities on the area
of annulus fibrosus in L4-5 disk and the
anterior one half area of L5-S1 disk.

e. Magnetization transfer image with a
narrow window width shows a significant
and extensively decreased signal inten-
sities in the anterior one half of L4-5 disk
and the entire L5-S1 disk. This finding
suggests stronger magnetization transfer effect as shown as decreased signal intensities in the degenerated portion of nucleus
pulposus. Compare the degenerative disks of L4-5 and L5-S1 with normal L2-3 and L3-4 levels.
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g Ake]l 71¥le)l off-resonance radio frequency satu-
raion pulses ©]-&-3to] 7 EAlel 2= FadS A
Hoeg AL EN A5AEe] HIE d3A e
A 22 719eeh(2, 3). AspA o] FAHMTI) A4 53]
¥ 2] & (myelin) 7} AR EAE LA A= HES 3

oz Ao 2p3hdo] & (MTR)o| 39 B} EA e}
doh(2). FEA ] BAY dA AR fF5A0] B
A A= AF o2 A5t e]go] YA veld 5 3l
o5, 6). F7rwe] sN-H T2 A4 AFEY 3¢
ok 7070 A= FUA A+91E(fibrocartilage) 32 0]

Fig. 2. Grade Ill disk degeneration with
herniated lumbar disk at L5-S1 in a
39-year-old male patient.

a. Midline sagittal T2WI(SE 2200/80, 196 X
256 matrix, 4mm thickness) shows com-
plete signal loss within nucleus pulposus
of L5-S1.

b. Midline sagittal TIWI(SE 600/14, 196 X
256 matrix, 4mm thickness) shows subtle
and diffuse signal loss in the anterior one
half of L5-S1 disk.

c. Magnetization tranfer image with the
same parameter as B shows diffuse sig-
nal loss in the anterior one half of L5-S1
disks including nucleus pulposus.

d. Midline sagittal TIWI with a narrow
window width shows diffuse signal loss in
the anterior one half of L5-S1 disk.

e. Magnetization tranfer image with a nar-
row window width shows a significant and
extensively decreased signal intensities in
the entire L5-S1 disk. This finding sug-
gests stronger magnetization effect as
shown as decreased signal intensities in
degenerated portion of nucleus pulposus.
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MRI Study about the Early Changes of Lumbar Disk
Degeneration using Magnetization Transfer Contrast (MTC)"

Tae-Sub Chung, M.D., Eun-Kee Jeong, Ph.D., Young-Soo Kim, M.D.?,
Tae-Hoon Kim, M.D., Hyuk-Woo Kwon, R.T.

1Department of Diagnostic Radiology, Yonsei University College of Medicine
2Department of Neurosurgery, Yonsei University College of Medicine

Purpose: To obtain magnetization transfer ratio(MTR) of the annulus fibrosus and nucleus pulposus and to
assess the feasibility of utilizing the changes of these MTRs as an early indicator of disk degeneration.

Materials and Methods:MR images of lumbar spine with magnetization transfer(MT) technique in 42
patients were obtained. spin echo techniques (600/14) with same TR/TE with 1KHz off-resonance saturation
were employed in 1.0T MR system. MTRs were calculated in two regions, anterior annulus fibrosus and nucleus
pulposus, and the results were compared between the normal and degenerative disks, from grade | to |V, on
T2-weighted images.

Results: MTRs of the nucleus pulposus were 17.6% in the normal disks, and 26.7 %, 28.4%, 29.1%, 29.7% in
degenerative disks, from grade | to 1V, respectively, with a significant difference(P<0.05). On the other hand,
MTRs in the annulus fibrosus were 30.2% in the normal disks and 31.5%, 33.2%, 32.1% and 35.6% in degener-
ative disks, from grade | to IV, respectively, without significant difference.

Conclusion: Since MTRs are significantly higher in degenerative nucleus pulposus than those of the normal
disks, increased MTRs in the nucleus pulposus can be used as an early sign of the degeneration of the nucleus

pulposus.
Index Words: Spine, MR

Spine, intervertebral disks
Magnetic resonance(MR), magnetization transfer contrast
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