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CT Recognition of Lumbar Disc Herniation
— CT findings and Operative Indication —

Rihei Taxepa, Hirohisa Ono™*, Toshikazu Ocasawara, Jun-ichi NAKAMURA

Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, Japan and
Division of Neurosurgery, The Oregon Health Sciences University*, Portland, Oregon.

Summary : We evaluated 190 patients with disc space explorations for the treatment of back pain
and radiculopathy. In detailed evaluation of 144 patients with CT-diagnosed herniated nucleus pulpo-
sus(HNP), these HNPs were classified by location, extrusion. If the maximum anteroposterior diameter
was less than one-third of the anticipated normal sagittal diameter of the dural sac, we classified it
as Grade T, and if more than two-third, we classified it as Grade Ill, and intermediate size of HNP
was clssified as Grade [l. Seventy-five cases were located in L4/5 and 57 cases in L5/S1. And cen-
tral extrusion was noted in 38.3%, central-lateral in 47.7%, lateral in 7.2%, and extreme lateral in
6.5%. The operative rate was as follows ; 7.3% (4/55) in G.I, 61.9% (39/63) in G.1, 96% (24/25)
in G.IlI, and 40% (4/10) in G .X. Computed tomography (CT) is an accurate method of diagnosing
HNP in patients with back pain and radiculopathy. And if CT reveals G .l finding, emergent surgical
therapy will be indicated in that case, and the conservative therapy will be indicated in G.] HNP.
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Fig. 1

Disc herniation classification
: A-P diameter of HNP and dural sac

G1I b/a {1/3 dural sac
GII 1/3<b/a<2/3 dural sac
G b/2a>2/3 dural sac

nosis Fi21261, 6.3% (12,,190) T&H o 7-#%, HNP @
EBHIE 6B, 50% (6 .712) TH 720 &EDOFHiHE
TEx, ARTS1HI. 42.6% (81,7190) TH oty 2D
G HNP (24t 5 BW 710 Ch 0 . Ry AT
% MR B O FAl SR I 3 5 1913 87.7% (71,/81)

TdH 57:o—F HNP O TOFHEIF49.3% (71,/144)
T# 72, % 3B HNP I24F 9 % Chymopapain AL 6

Table 1 Clinical Experience with CT
Diagnosis Cases + HNP

Herniated nucleus pulposus 144 (153)
Facet hypertrophy 3 1
Spinal stenosis 12 6
Lateral recess stenosis 2 1
Spondylolisthesis 10 1
Spinal tumor 3
Arachnoiditis 2
Postoperative scar 12
AVM 1
Synovial cyst 1

Total 190




BT & izhs, S EIOKE I B TR IEHEHSTT
Tbitlab Ok LCEE M ITRICE AT,

2. a) HNP OFEIZ>WT

© Table 2 iR 1<, L4/5 75, L5/S1 57TMH. T
AbeTI32MM, 86.3% (132/153) & K¥% w7,
HNP @D # R FIZ D v Tik, central 59 (38.6%), cen-
tral-lateral 73 (47.7%), lateral 11 (7.2%), extreme-later-
al 10/ (6.5%) T o7z,

Table 2 Herniated nucleus pulposus location

Location Numbers
L1/2 1

L2/3 1

L3/4 17

L4/5 75(49%)
L5/6 2
L5/S1 57(37%)
Total 153
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Table 3 Grade of HNP vs. location and operation

Case/Location Operation

GI 55(35.9%) 4(7.3%)
central 28
central-lateral 22
lateral 5

G 63(41.1%) " 39(61.9%)
central 26
central-lateral 39
lateral 3

GIl 25(16.3%) 24(96%)
central 5
central-lateral 17
lateral 3

GX 10(6.5%) 4(40%)
extreme-lateral 10
153 71
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Table 4 Analysis of HNP GII

Non op. Op.
24 39
location
L3/4 2 4
L4/5 13 17
L5/6 0 2
L5781 9 16
total slices {one slice = Hmm )
3.92 4.74
Fries classification
<1,/2 dural sac
13(54.2%) 10

>1,2 dural sac

11 29(74.4%)
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@ Indentation of dural sac

(@ Calcification within posterior disc protrusion

@ Soft tissue mass in epidural fat v

® Displacement of dural sac

® Compression and displacement of nerve root sheath
EBETFTCBY, s 0BT R A% EHNP B0
criteria &% o T3, HERFCTRIMERAR space @ end-
plate #% iso density # /R3O xF L, HERIRAIL =T %
7 b D2 %% high density ¥ /R LTHY . HNP ZHi®
EBIETR L LCTHER L 72w,

& T HNP BFEIZ 2 W TIHER L NVL4/5, L5/S1A*
EbET82.4% L KEHE LDz, MEFHIZOWTIE
Fries 5 2°% < {& central % H.LMIFRA M5 & ik
LTWwad, SBOMKREFTICB W TS REBRIC, central
38.6% (59,7153), central- lateral 47.7% (73,/153)T
central ZHLLh & L72 b DKL % Hd /2, Grade X
L5 & hie extreme-lateral 2DV Tid, 153615110
Bl (=6.5%) ZFE® 67z, SCHKAYICIX Abdullah &
RO GH “extreme-lateral” ¥ Vv, HFEUTR & L
T L3, LAERFEC, LT HHMELVE
MIRFEIR AT discrepancy 24 AHERIAR E L CREFA L.
Z ORI 20450 12440 (11.7%) Tdh o 7o LTV 5,
—%. William 5222150 CT FrRic>w THRE L
THB Y, FFEMIZIE dural sac defect Z/R S H W I &
v L, TOHER258HI5H (5%) ThHb L
HLTWwD, WFIICLTS, ITUFFLTRIZLA
CHWAAEETH ), A HNP BHICEI L T CT 348
WTHERTH o720 % B extreme-lateral HNP O
& NWRHREMRAERED) 0o TREROLZVEZ
HTHBH, FEORE 2 bR L7,

HNP @ CT Gradel-2WT

HNP O 4 X% Grade fb L. FA#IEE L TL O
PEHRL LI L HIHAIRELRER TR, TP
IZ Fries & 2% HNP 94 X & dural sac DRIEEDL %
B~1/2 dural sac KW REWV LD, /ME WV D4
1/2 dural sac Ll @ HNP ©53%] (91%) & Extruded
HNP T3 ), 1/2 dural sac L\'F @ HNP 22Tl Ex-
truded HNP &, H 321361 (10%) TH o7z & DT
Wk, Z? X HIT Extruded HNP 2SFHT#IEIZ % ) 7
WI L EEZ DL LI, 1/2 dural sac PLED HNP 13 F
FREIZ R D R T VOTREFEINDLD, £2OICE
THANRLRERL TRV, SHEE L EFRROMESE

z=n

= D

WKTEEBIcaE L, 2ol LTid, LYy
YV EHFOEETHLETH DD, BHEMIIGCT Tl
FMBEEHI R 48] (7.3%) L Fiird i, GITid
25512481 (96%) & FRIBEATHE W 2 & BHERS N7,
CHHBEEREZ D%, R, HNP OBRERTT%E
ik, 2L CHEROKRS T2 ~3AMOKRBY A, %
DBRFHRBEEMFTTHLEVIRTH 7245, G
W, WP SRR E A BT A IR R T
WEAITOCREAINLE Y F =2 a0 BIh o T DM
BRECc@EEbhi, biiic, 50 G cHE—IETF
MFE IR L2 —BlEFRHEGBICH b . R IR
FRTESEIR % 55 LEAE & 7 BIEBUE 1T A TV 2B TH
o —H. GLICEL T, RIEFEERE BB 72ER
Thh, FMICEL TR VEETZIE RS R v,
GOK2WTHEROBLEZIALTH b, G DIEFH
B, TS L CORE TREROMEEL VT
ZRABDOOLNL D 572, —F7, HNP O LT oMERK
L Tk, JETHEES.022X 5 4 A, PB4 7425
AATH ot brARIZGMIZBIILFEHAT 4 A
136.48TH Y., BRI LETICOUBIELE, $4bbET
DA XPFREVIIEPHMICE DHENFH VLN L
THhb, o TGITH &Y GIMZH V> HNP Bl FHif
Wl edndorEZons25, G %21/2 dural
sac L, AT ICOr FiEIT 2 e LR T
PLREBEERD T, R GIoFM#ETCE LT,
BRASEAR & M RE R 2 O EE L GRAIHIRT
LT hE2%22%0w0TiRERbNRS,

1% low back pain DEE ORI % i 5 HNP @
TR SHRIRIER 19 MIECTH 5, ZOEKTIIIENR
EVd Xt LAMREEERE AT 5 EEE & w5
THDOHELRCTIRERbRT,

5. ¥ ¢ 8

1) FERARAE IR % A JESEIE 2 8 9 5 1906 0 X -CT
BT % E# & DR T retrospective ICHET L 72, & 1)
HIF HNP B L CTJRTE. MEFH, 1 XL T
i 4 RO Grading 12 & VARET L, BEFEHOPRED
WHED R MAS L 72

2) HNP 314461, 1538 CHBIER % F T 5 ik
FEEMR?D75.8% (144,7190) TH Y, HNP O FHHHEfT
31349.3% (71,/144) T 5 7=,

3) HNP ®B7EidL4,/5 758, L5/S1 5740 & W& &



b TI32M, 86.3% % 572, MEHMIZO VT
central 38.3% , central-lateral 47.7% , lateral 7.2% ,
extreme lateral 6.5% T central F.L23% { 2 5o 7,

4) HNP Grade 2L T2 6T :55 (35.9%) .G :
63 (41.1%) ,GIT : 25 (16.3%),GX :10 (6.5%) T4
HoOFMETEE 4 75 (7.3%),39,/63 (61.9%) ,24
/25 (96%),4 /710 (40%) & G1 TREZIZFHTH
<, GMITREERTH -7,

5) DEo#EREL Y CT 24 % HNP W idiED CF
BACTh%b, £ LT CT L HNP Grade 78 T D& 13577
LR TH I, GIIOFE W3 5 ICPHEEN%
Bow s LE IR, BENENFEHRIEHTH S, G
iz TEERRER 2 B0 I BAMNICHBI T <& THh
%,

X ®

1) Williams AL, Haughton VM, Meyer GA, Ho KC : Com-
puted Tomographic Appearance of the Bulging Annulus.
Radiology 142 : 403-408, 1982

Elster AD, Jensen KM : Computed Tomography of Spon-
dylolisthesis :
put Assist Tomogr 9 : 867-874, 1985

Teplick JG, Laffey PA, Berman A, Haskin ME : Diagno-
sis and Evaluation of Spondylolisthesis and/or Spondy-
lolysis on Axial CT.AJNR 7 : 479-491, 1986

Modic MT, Masaryk T, Boumphrey F, Goormastic M,
Bell G : Lumbar Herniated Disk Disease and Canal Ste-
nosis : Prosective Evaluation by Surface Coil MR, CT,
and Myelography. AJR 147 : 757-765, 1986

Teplick JG, Haskin ME : CT of the Postoperative Lum-
bar Spine. Radiologic Clinic of North America 21 :
395-420, 1983

Teplick JG, Haskin ME : Intravenous Contrast-Enha-

Patterns of Associated Pathology. J Com-

3)

4)

nced CT of the Postoperative Lumbar Spine : Improved
Identification of Recurrent Disk Herniation, Scar, Arach-
noiditis, and Diskitis. AJNR 143 : 845-855, 1984
Fries JF, Abodeely DA, Vijungco JG, Yeager VL, Gaffey
WR : Computed Tomography of Herniated and Extruded
Nucleus Pulposus. J Comput Assist Tomogr 6 : 874-
887,1982

Abdullah AF, Ditto EW, Byrd EB, Williams R : Extreme

Lateral Lumbar Disc Herniations : Clinical Syndrome

8)

and Special Problems of Diagnosis.
J of Neurosurg 41 : 229-234, 1974

9) Firooznia H, Benjamin V, Kricheff II, Rafii M, Golimbu

10)

11)

12)

C : CT of Lumbar Spine Disk : Correlation with Surgical
Findings. AJNR 5: 91-96, 1984
Raskin SP, Keating JW : Recognition of Lumbar Disk

Disease : Comparison of Myelography and Computed
Tomography. AJR 139 : 349-355, 1982

Williams AL, Haugthon VM, Syvertsen A : Computed
Tomography in the Diagnosis of Herniated Nucleus Pul-
posus. Radiology 135 : 95-99, 1980

Williams AL, Haughton VM, Daniels DL, Thornton RS :
CT Recognition of Lateral Lumbar Disk Herniation. AJR
139 :345-347, 1982



