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=Abstract=

Diagnostic Validity of Magnetic Resonance Imaging in the Evaluation of
the Lumbar Herniated Intervertebral Disc

Yung Tae Kim, Choon Sung Lee, Yong Jung Kim, Woo Yeon Hwang, Key Yong Kim
Department of Orthopaedic Surgery, University of Ulsan College of Medicine, Asan Medical Center

Two hundred and eleven patients with lumbar disc herniation at 242 levels were divided into 5
groups by their appearances on magnetic resonance imaging(MRI), and the findings at operation
were compared to assess the accuracy of the MRI classification. There were no negative disc ex-
plorations. There was 92% sensitivity, 91% specificity and 92% accuracy for MRI in distinguish-
ing protruded discs from other forms of lumbar disc herniation. For sequestrated discs there was a
92% sensitivity, 99% specificity and 97% accuracy. In the extruded subligamentous type there
was 71% sensitivity, 82% specificity and 79% accuracy, and 52% sensitivity, 92% specificity and
81% accuracy in the extruded transligamentous type. The overall accuracy of MRI predicting the
types of hermated Jumbar intervertebral disc was 85%. High resolution MRI is sensitive in detect-
ing disc disease and specific in characterizing various subgroups of disc hermation, especially
those which are sequestrated.

Key Wards:MRI classification, Herniated lumbar intervertebral disc, Sensitivity, Specificity, Ac-

curacy.
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(Table 1).

Table 1. Level of involvements

Level No. of involved ciisc( %)
L2-3 7(29% )
L3-4 16( 6.6%)
L4-5 139(57.4%)
L5S1 80(33.1%)
Total 242(100%)
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(2) Protruded disc (Fig, 2):8i0) ¥ M4-59)
o FAE Py F4w wHde FAFO
2 349 Az FUFEL 48459 92 A

F2 499 Ao

(3) Extruded subligamentous disc(Fig. 3):F&o] 4
TTES &A% B UE AHE ofF FHRY
TN dAFH doem FFAN o 4
o AT
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Fig 1. a Proton density sagittal and b T,—weighted axi-
al images showing a annular bulging of the disc.

(5) Sequestrated disc (Fig. 5):3o] FAF Falo
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Fig 3. a T,-weighted sagittal and b T,- weighted axial
images showing a extruded subligamentous
type of disc, disrupted outermost annular fiber

A

Fig 2. a Proton density sagittal and b T, -weighted

axial images showing a protruded type of disc. but intact PLL fine.
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Fig 4. a Proton density sagittal and b T, - weighted ax-
ial images showing a extruded transligamento-
us type of disc. Black arrow head in a indicates
the tear of posterior longitudinal ligament.

Fig 5. a T,-weighted sagittal and b T,-weighted axial
images showing a sequestrated type of disc. ¢
anterior rim enhancement in Gd-DPTA en-
hanced image. Black arrow head in a and b indi-
cate the sequestrated disc. Black arrow heac in
¢ inicates the anterior rim enhancement.




EA - I = I )

FEAA4 548 = extruded subligamentousd, 24%) Table 3. Comparison of four groups
= extruded transligamentous®, 5% & protruded®, '

Sensitivity ~ Specificit Aceurac
1# & sequestrated® o]t} & extruded subligam- y_op y 4

entouseoll ™ot 27| FHY L) NPEE 71%, & Protruded 92% 91% 92%
ol 82%, FYEE 79%cl%rr. AV EEHAA ESL* 1% 82% 79%
HAE extruded transligamentousd < wel 508 ETL® 52% 92% 81%
368 = extruded transligamentousd, 128 = extrud- Sequestrated 92% 99% 97%
ed subligament(?usfg, Ziﬁ]E: seques}rated?%" ol = Total - B — 85%
extruded transligamentous® o] thd z}7]| FHa Ake] .
AT E 52%, Solke 92%, ATE=L 81%0)% % extruded subligamentous
o} 247)3E 94 HAME sequesiratedd & Bl 37 # extruded transligamentous
¥ % 338 = sequestratedd, 4% = extruded transl-
igamentous® o] ¢t} & sequestrated® o g 27] g 270 g Rery Y WIE WEs) ve
FHAA RIAEE 92%, SolTe 99%, IEE F= 8k ojel A3 27N BE2EE YA B
T %1%t 8% F0W #$E5Y RE ¥4 FRoEH HAdg A5 PHE A = Qi
3 A7) THAA A BHE ABEE 85%0% Contained disc®} noncontained discg 7HHdl= 7%
Uh(Table 3). &2¥ F#e| o|F (migration)e] # o thaf A= A 7R 0‘131 ool A A=A M
Ze 518 3 1535 Yoz 368 oz o acnab®} McCulloch= Af &9 BEE 1 7|&
=3¢}, o2 Agku”? Burton :4 Shellinger %' & %ZlT)
4 RdfRE VIELE W AREL FY9
Table 2. Correlation between preoperative MRI and 2% Wodte HFY TEES FFAUR F
operative findings 5} H-ﬁ-ﬁ}ﬁq-7
=N BlEZ=0] 3oy ;‘:12 7:1‘ o] [} s
Preop. MRI findings Operative findings | @;6}};01?; 9% —'lli;ﬂ}xﬂ A ﬂf zc’tﬂﬂj: :;
Pro-  ESL  ETL Seques- e Yfaol HIT 0B FE2FANE Foo|
- truded | rated HA R meAA oY A 4fEd
Protruded 71 56 10 5 _ b g 588 o)g 99 93 53], pro-
FSL* 84 5 54 94 1 trudedd 3} extrudedd & ZtEst =t QoA proton
ETL 50 - 12 36 5 , density 34e] 713 f88909 T, weighted 9
Sequestrated 37 — — 4 33 Y= fesisiet”
: Extruded transligamentous® 3}  sequestratedd &
Total 22 6 6 6 % BEH A82 2 AR gor AuE Py
% extruded subligamentous 37150 9u'" AR R HEH ool F3A

9] @WgL proton density$} T,-weighted 4ol A
AL iz 32F L

# extruded transligamentous

V. 3 & Sequestrated 2 Gadolinum—DPTA  enhance-

ment® U & AFshA A = it Ti-weight-

0z &7k 422004 o ¥ JBA o ed F4 FANME sequestrated® FE2] Hu A
gkt Ae ABHAE AR oM e 3 9 FADN enhancesio] Holn Ti-weighted A4
o8tk A\ TG AL 308 w29 ust gy T IVIAE sequesinatedd R-g9) APgAR ol

%27 Bol enhancement2~AE neltk ™™ Gad



2% 208 g2

o

olinium—DPTA enhanced 943 ©&¢ T,-weight-
ed JAeA FEQhe 4elE Tedte Aol B
Zolth." " 2} Gadolinum—DPTA enhanced %4t
AME Fgalhel 47 21 B e FY(lon-
gitudinal slit)3} 2148 FEQoo} PEste A&
B7hs sich
g2H 89 o5 d4HeR §
23 2719 299 442 vehds

=8 T
AR G 424€ BY F 9L Mcnabol a3}
A7) W&

negative disc exploration®) $¢le] =
o). BT FriesE e Aol o] 78%, D1llonL'1°%
spato] 5o] 50%, AbolFo] 40%E 1 Pt 2
AFel e goelge] 24%, shgelsel 71% oA
=

v. 2
Ay ona udoAes 19899 11958 1992
el %‘%Zc’i gy #Y
b 2119 8] 2} 2428 9
> FALE 5713 fE o
A% vlastel B 2

Protruded ‘%Oﬂ ek
EE 92%, FolEE
o},
Extruded subligamentous &) thaf 71% 9 714
%, 82%9 Solx, 9% BYEE JERAIIT
) Extruded transligamentous o tia 52%< %
25, 92%9) 5o%, 81%9 FEE=E e
o}
Sequestrated Feo thal 92%9 AT
%"]“ 97%°1 FEEE YT
Ao o]lFo] FAH 51y oA 1538 =
v e o|Fdtgrt
‘} ]1"4"“& Al 85 U8 #2%
| Qo] HEE7 21 HE A8
negative disc exploration®] W%
Q3 AAL 7lgolatn ALEE

ANFHEY BAY UG
91%, AVEE 92% oY

, 99%9

5]
,:v
TI'

10.

11,

axo] U8 A71ZHIY AA AT A3

5

=
=

ll>,£

. Burton CV:Gravity lumbar reduction. In Manag-

ing low back pain(ed. Kirkaldy—Willis), New
York Edinburgh London Melbourne, Churchill
Livingstone, 1988;307 —314.

. McCulloch JA :Pathogenesis of sciatica. In Princi-

ples of microsurgery for lumbar disc disease, 1st
Ed. New York, Raven Press, 1989;43—45.

. Macnab I, McCulloch JA :Disc ruptures. In Back-

ache(ed. Macnab I}, 2nd Ed. Baltimore, Williams
and Wilkins, 1990;130—134.

. Masaryk TJ, Ross JS, Modic MT, Boumphrey F,

Bohlman H, Wilber G:High—resolution MR im-
aging of sequestered lumbar intervertebral disks.
Am J Roentgenol 1988;150:1155—1162.

. Schellinger D, Manz HJ, Vidic B, Patronas NJ,

Deveikis JP, Muraki AS, Abdullah DC: Disc frag-
ment migration. Radiology 1990;175:831 —836.

. Thomas JC, Wiltse LL:Patient selection for auto-

mated percutaneous discectomy. In Automated
percutaneous lumbar discectomy. San Fraccisco,
University of California Printing Department,
1985;549—603.

. Kim KY, Kim YT, Lee CS, Shin MJ:MRI classifi-

cation of lumbar herniated intervertebral disc. Or-
thopaedics 1992;15:499—554,

. Nordy EJ, Lucas L:A comparative analysis of

jumbar disc disease treated by laminectomy or
chemouncleolysis. Clin Orthop 1973;90:110~-129.

. Smith L:Failure with chemonucleolysis. Orthop

Clin N Am 1975,6:255—258.

Ross JS, Modic MT, Masaryk TJ:Tears of the
anulus fibrosus: Assessment with Gd—DTPA en-
hanced MR imaging. Am J Neuroradiol 1989;10:
12511254,

Hueftle MG, Modic MT, Ross JS, Masaryk TJ,
Carter JR, Wilber RG, Bohlman HH, Steinberg
PM, Delamarter RB:Lumbar spine postoperative
MR imaging with Gd—DTPA. Radiology 1988;



EA !

167:817—824.

12. Ross JS, Modic MT, Masaryk TJ, Carter J, Mar-

cus RE, Bohlman H:Assessment of extradural
degenerative disease with Gd—DTPA enhanced
MR imaging correlation with surgical and patho-
logic findings. Am J Neuroradiol 1990;10:1243—
1249,

13. Macnab I:Negative disc exploration. An analysis

of the causes of nerve—root involvement in sixy
—eight patients. J Bone and Joint Surg 197153
—A:891-903,

B2 49

14, Burton CV, Kirkaldy—Willis WH, Yong—Hing K,

Heithoff KB:Causes of failure of surgery on the
lumbar spine. Clin Orthop 1981;157:191—199.

15. Fries JW, Abodeely DAK, Vijungco JG, Yeager

VL, Gaffey WR:Computed tomography of herni-
ated and extruded nucleus pulposus. J Compt Ass
Tomogr 1982,6:874—887.

16. Dillon WP, Kaseff LG, Knackstedt VE, Osborn

AG:Computed tomography and differential diag-
nosis of the extruded lumbar disc. J Comput Ass
Tomogr 1983;7:699—975.



