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MR Imaging of Lumbar Disc Disease: Correlation with CT and Myelography

Dae Dong Yang, M.D., Jong Sool Ihm, M.D., Kwi Ae Park, M.D.,
Jong Yul Lee, M.D., Han Yong Choi, M.D., Bong Ki Kim, M.D.

Department of Radiology. Wallace Memorial Baptist Hospital

Fifty-four patients with lumbar disc disease were studied with surface coil MR and/or CT and surface coil MR
and/or Myelography. The results were compared with the surgically confirmed abnormalities. MR examination of
25 lumbar discs of surgically confirmed abnormalities were analyzed retrospectively. All studies were evaluated
for the location and type of disc. L4/5 and Protrusion were the most frequent location and type of disc disease. The
signal intensity of the diseased disc space was isointense on T1l-weighted image in 80% and hypointense on
T2-weighted image in 50%. The signal intensity of the herniated disc was isointense on T1-weighted image in 89%.
The decrease in the height of disc space was related to the aging process and the type of disc, particularly in an
extruding or sequestration type. Epidural fat obliteration was noted in protrusion, extrusion, and sequestration type
except bulging. At the operation of the herniated disc, there was a 92% agreement at the MR, an 86% agreement
at the CT, and a 77% agreement at the Myelography. The result of this study indicated the diagnostic rate of MR
was higher than that of CT or Myelography. Therefore, the choice of initial imaging modality for evaluation of pa-

tients with suspected disc disease is MR.
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Table 1. Age Distribution of lumbar Disc Diease

Type/Age  20-29 30-39 40-49 50-59 60-69 Total
Bulging 3 7 7 1 18
Herniated disc

Protrusion 8 8 3 1 1 21
Extrusion 1 4 1 6
Sequestration 1 1 1 3
Combine 1 4 1 6

Total 13 20 16 3 2 54
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Table 2. Level Distribution of Lumber Disc Diease

Type/Level L2-3 L34 L4-5 L5-S1 Total
Bulging 2 8 20 7 37
Herniated disc

Protrusion 1 9 15 10 35

Extrusion 1 1 4 4 10

Sequestration 2 2 4

Total 4 18 41 23 86
HHTF FZhEo| MSZTet EEE F7He|
Hsze
FAFINY ANZFEe TIZZFAAN BEZ3

EE £99 $U% €230 55 VIFEES Hole
A$7F 70480 %)A o} T2RZAANME AA T A&
3 55 NIFEE ot 297 47 4342 55T
H &S BAth(Table 3). =3 559 PE9 M3 :
T WESH RE 39 F0% 2EFA oF 88 %l
N FEAIREE BT a2y S0l A& B
SEYFAA A7 1471 245 BEE Bole ZF 97t
(Fig. 1) h(Table 3).

Table 3. Signal Intensity of Dieased Disc

in Disc Space

. , Slon TIWI  SI on TIWI

Diagnosis Total

low iso high low iso high
Bulging 5 82 15 22 37
Herniated disc
Protrusion 6 29 21 14 35
Extrusion 3 7 4 6 10
Sequestration 2 2 3 1 4
Total 16 70 43 43 86
In Herniated Portion
) SI on TIWI
Diagnosis Total
low iso high

Protrusion 3 32 35
Extrusion 1 8 1| 10
Sequestration 3 1 4

Total -+ 43 2 49

SI relative to that of normal disc.
SI: signal intensity
T1 and T2WI: T1 and T2 weighted image
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Fig. 1. HIVD (Sequestration) of L4-5 disc.
a. Sagittal SE (500/40) image. Sequestrated disc material of isointensity is surrounded by epidural fat of high signal

intensity and narrowing of disc sapce.

b. Axial SE (500/40) image. Ovoid sequestrated disc material is surrounded by epidural fat in the left side of thecal sac.
c. CT scan at the same level. The sequestrated disc compressed thecal sac in the left side.

d. Myelography at the same level. Compression of nerve root and thecal sac in the left side.
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Fig. 2. HIVD (Extrusion) of L3-4 disc.

a. Sagittal FE (300/14/90) image. Extruded disc herniation demonstrated signal intensity than the parent disc.
b. Axial SE (300/22/30) image. The central to left herniated disc shows high signal intensity with interruption of
black line around herniated disc.

Table 4. Changes of Disc Height in Lumbar Disc Diease. Table 5. Epidural Fat Obliteration in Lumbar Disc Diease
According to Type of Disc

Type Number
b bel .
Type/Ratio o' 0.49.040 oV Total Bulging 0
0.5 0.4 : s
Herniated disc
Bulging 12 3 3 18 Protrusion 4
Herniated disc Extrusion 6
Protrusion 12 5 8 25 Sequestration 2
Extrusion 1 2 4 7 Total 12
Sequestration 1 3 4
Tt — 1 13 o4 Table 6. Agreement Rate of MR, CT and Myelography
According to Age of Patient G 15120 B
Myelography/MR 8/11 (73%)
Age/Ratio above 0.5 0.49-0.40 below 0.4 Total Myelography/CT 9/11 (82%)
20 - 29 6 5 2 13 y
2%9 dxg&L o = %9 AdA&L H
5 . 8% & & 7 5% 92 %9 Léolg 221 F 1942 86 o-j A& A4
VASZS Al o = 0,0 Q] % I
40 - 49 9 1 6 16 dEDEE 9dlF 72 T7%e YA Eeldth. MR
50 - 59 2 1 3 CTE BA AT Z$E 239 %F 2142 91 %A MR
60 - 69 2 2 H HEdzddes T4 AT A 134dF 1142
Total 95 11 18 54 84 % tH(Fig. 3)(Table 7). =3 7t @&%9 73
o] FEiZAY g5l A= MROIA 29 259
Ratio of between adjacent vertebral body and dieased I P % L ot & IS mTa
disc At (Table 8)
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Fig. 3. HIVD (Protruded) of L4-5 disc.

BAPTIST.HOS

a. Sagittal SE (500/40) image. Herniated disc is continuous with its parent disc and shows isointense signal with

central low signal intensity.

b.c. Central disc herniation demonstrated on the axial SE (300/22/30) image and axial CT scan.
d. Myelography at the same level. No evidence of abnormal compresison of nerve root and thecal sac.

Table 7. Concordance Rate of Surgical Finding and

Imaging

Table 8. Discordance Finding of Surgical and Imaging
in Disc Type

23/25 (92%)
19/22 (86%)

Surgical finding/MR
Surgical finding/CT
Surgical finding/Myelography 7/ 9 (77%)
Surgical finding/MR and CT 21/23 (91%)
Surgical finding/MR and Myelography 11/13 (84 %)
Surgical finding/CT and Myelography 11/14 (79%)

Imaging/Surgical finding MR
Protrusion/Extrusion 1
Protrusion/Bulging 1
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