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= Abstract =
The Diagnostic Value of Computed Tomography in Herniated Intervertebral Disc

Young Ju Kwon, M.D., Ho Youn Lee, M.D. and Soo Jhi Suh, M.D.*
Department of Orthopaedic Surgery and Radiology*, Gosin Medical College, Busan, Korea

The Computed Tomography is the most exact method to find out some diesase, soft tissue or musculoskeletal
system. It is searching examination distinguishing normal structure and abnormal states in the spine and spinal
canal.

This is almost an absolute diagnostic method for spinal stenosis, and it has a special forte becasue it can
distinguish the soft tissue around the spine.

Thus we can distinguish metastatic cancer, herniated intervertebral disc, hypertrophy of the yellow ligament,
and spine tumor very easily.

Thirty-two cases of herniated intervertebral disc in lumbar spine were treated for 18 months from Jan. 1981 to
Jun. 1982,

Of thirty two cases, 18 cases were underwent CT scanning and 9 cases were underwent CT scanning and
myelography. We obtained following results:

1. In the 18 cases taking a CT scan we found 6 cases of bulging annulus, 7 cases of herniated disc, one case

each of facet syndrome, lateral recess syndrome, and three cases had normal! finding.

2. In 9 cases taking CT scan, myelography and operation, 7 cases showed the same positive findings, but one
case showed the positive CT scan and myelography, negative surgical exploration, and another case showed
positive myelography, negative CT scan surgical exploration.

3. In 9 cases who took only a CT scan, there were 6 cases in which myelography was impossible or refused.
Among these 6 cases 4 patients took operation and showed positive findings.

4. The diagnosis of herniated intervertebral disc by means of the CT scan has been made more accurately by
the supplementary use of metrizamide and improvement of interpretation.

a. When the patient refuses myelography.
b. For discrimination of other diseases than herniated intervertebral disc.
¢. When the patient is allergic to iodine dyes used in myelography.

As mention above, not only herniated intervertebral disc, but also many other diseases in spine can be diagnos-

ed and we can decide that the herniated intervertebral disc surgery would by desirable with only the CT scan as

nonivasive diagnostic test.
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A3 93 #ode 19708 2 AL W HEE A
@3l7] A% AdA4A TR AL, HAH] Ajasle 2
o[ ¥ A4l FAHwhole body scan)2 #d, 197549+
AHFo AFFF S 4 AF AFNE AL o}
Zgepie,

A3} 3 FdS FTAIN dFzae wWHg wA
e b AEY oz A3 Y AeG e Y T
2ot WA AdE FHEG FA M3 {3 (spinal
stenosis)e] AdelE A Al Ao ARG,

58 Az R A3 99 AF2A7A FTHYE §
slol Aelgl, F7h# 4, AN A v F(yellow liga-
ment hypertrophy) ¥ ¥4 & 44 #4¥ 5 A=
FAo] Qekx B epsien,

A ¥4 2o YR 19813 14
5-¥] 1982 697bA 1 19 60 %, 83 09 @
2702 XNEYL 324 F HAS 43 F9& ARG
182 el A, o1& AR e X F¢ 24 vE F
Feled MAMS} @3 o9 o AdA AP QA
a oo 71x gid HA A E $AY $ Aol BA
a3 A Basle vpold)

2, AT iy

8% 9 AR FE H/E A4FLE UL, daA
22 8% 3700 2&Fe] YYD B2 2H F A
A3 23 298 AYT #x2E BA ALY o1 F 9dle
Hep2d 29€S FA9 Algsdn, €2 % 134l
A A3 84l et

3.8 4

2 By A% CTE A 349 F4b7]4l Varian-
360-3 HA % CT 24, 256X 256 matrixell @) &8 Al
& 3xoly,

SFF 371 gEFe] JAHAY 8F P #T A
AE 5¢ 34%E A g AEAY H: A4
3 #9L 83 A 4, 59 A, 83 A 59, M3
W g B4 sgon a9 Aoy ge whabA
27 4 2% 2230 JAHE $9E AN 2
| st

¥ w2 leader marker & A} % 9o H2Ajz)
F 1A ¢ 298 AAEY F 4 Y E sty
leader marker & # ¥ scannero] ¥4 F2 o9}l

A Fapstx, Yool atel B 9)o} Fg4loj Fa3)
dow g &9 A3 vEde] F91E AP
19,23,24)

FA AN, d4%d @ FTUH FS) dHZNELT S
¥ #3327 3l window widthE& 600 WA 10001
A window level & zAsgm, 53] y57 W A9 9
Ay x4, AAS, F0d Nt AU FEE A
A+ window width 200 W %] 400414 window level &
zydged, =3 gd #9& A AY F2=E B
2% 5 J=F x5

7+ A9 FAE lcmE sy Y2y A foe A
He) 14 & 5 WA Tmm 1AL 2 A3t overlapping
method & o483}k

#9322 e H9e 4 9G& ¥ scout viewR
APer a3+ AA UFo] sl A Y gantry angle
2 &Ae) WadAut 83 A 44, 5 Zrell gantry
anglee M 437 9¥gtx, 83 A 54, A3 A 1d
de %3 VAL < 0= WA 40 FFE AH
gantry angle g )2 8gieH".

4 B3 24 %

1) 9% ¥ MY Bx

a5 Mz 554, HA 20424, ¥ 187 F 20w
A 67(33%) 22 7Hg wgten, a8 30velAd 49
(22%), 40dHelA 39(17%), 509 <tA 47 (22%)2
24 ot 3 xdFE ASY viny 2E FEF
Bgew, YW Fazh 79 (38%), A7 119(62%)
2.2 A7t 48 ZYHTable 1).

2) ot B4 U o1FH oA

d5E 253 A BAREe] FA o et (169),
a%% e At 19, AT Qe Ak 19 e
2r, 59 % 8 Wes 0FAH TFd ey
I ¥5&e] 5%, HFo] 5o AL uE L Y, &

Table 1. Age and sex distribution

Age/Sex Male Female Total %

11-20 1 1 5.6
21-30 3 3 6 33.3
31-40 2 2 4 22.2
41 - 50 1 2 3 16.7
51 - 60 4 4 22.2
Total 7 1 18 100.0
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Table 2. Clinical symptom (indentation)e] 5% (Fig. 1-a), <4 9 4|(complete block)
7t 34, hourglass¥ o] 139 v (Fig. 2-a), F2we

Symptom Case % @5wtq 3 dural sleeve ) %4 (obliteration)g Eulgt
Lower back pain with sciatica 16 89.0 A5 238,
Lower back pain only 1 5.5
4) M3 o e
Sciatica only 1 5.5 % Es #y 2o

18¥ % #4444 34 ¥ (bulging annulus)oe] 6 7
(Fig. 1-b), $7kgt 22 ¥ (herniated disc)e] 72 (Fig.2-b),
¥4 £7] vl F(articular process hypertrophy), lateral
recess syndrome¢] ztz} 1@ g.en (Fig. 3-b, 4-b), A
4 27l 3ddeh

A4 24 F A3 A 1493 294 Py 2
A 2AE B 1EeME A A4} 2d4 244
83 A 4w 549 el BeVY 2AL RYGgoT S
2738 HE47Z U F9 249 WA Py $
ol Fzbae A 2HL Hygon, ¢ 279 %
CTE#9¢ AAY A= 3 A 143 29d BH4
§ 293 27E By 83 A 483 59 Doje

Rl

2w

Fig. 1-a. 55-year-old female. Myelography demon-
strated a indentation at the L4-5 interspace and a
obliteration of the left L5 dural sleeve.

Fig. 1-b., 55-year-old female. CT image demon- Fig. 2-b. 38-year-old female. CT image demon-
strated bulging disc at the L4-5 interspace. strated herniated, calcified disc at the L4-5 interspace.

Fig. 2-a. 38-year-old female. Mye]ogfaph'yﬁi demon- Fig. 3. 29-year-old female. CT image demonstrated
strated a large filling defect at the 1.4-5 interspace. bulging disc at the L4-5 interspace.
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Fig. 4-a. 48-year-old female. Myelography demon-
strated a complate block at the L4-5 interspace.

Fig. 4-b. 48-year-old female. CT image demon-
strated a herniated disc and hypertrophy of the superior
articular processes in L4, both sides, and showed
vacuum phenomenon in facet joint.

A4 7 A7 Bgc)

85 A 293 349 2 3% 78 (intervertebral
disc segment) A 3ute) 710 &2 2 ARHIYD 19
= AYAHQY 4% G2 F LFo® A 94
24 F2E 2090 oz MY Aoz @
= i} (Table 3).

5) &% £

TEE AAY 134 F YAHHA BEHel5d, >

% gEyo] 54, M¥E FHY AW HA(rup-

tured disc)e] 13, cystic mass7} 132 Jelhyon
A4t z2de % CT 274 23 4 29339 7
of #3k8 2Fo] sigoz A Aoz FAA
lde 83 A 24, 348 7 700 A4 2Fde
Aot 4 F98 o) cystic mass7t &2 5o gl
cH(Table 4).

6) ¥4z g%, CT % =% 479 vja

£ 9ddN Aey 29E £ AV T 2

Table 8. C-T diagnosis

. . No. of
C-T diagnosis patients %
Bulging annulus 6 33.5
Herniated disc 7 39.0
Articular process hypertrophy 1 5.5
Lateral recess syndrome 1 5.5
Normal* 3 16.5
Total 18 100.0

* One case showed bony destructive change in sacrum.

Table 4. Operative diagnosis

. . . No. of
Operative diagnosis patients %o
Bulging annulus 5 38.5
Herniated disc 5 38.5
Reptured disc with calcification 1 7.7
Cystic mass L2-3 1 7.7
Normal disc* 1 7.7
Total 13 100.1

* False-positive in myelography, and bony destructive
change in sacrum on C-T.

d 274E nged (58) 1% CTe ¢ 24 A4
HEE FARFH F5(34), & F0¢ €3 27
< vedz(2d), 343 2ded dasidz 4
Bt 3de CTe ¢ 27 3% F0¢% 2923 23
&+ By

He7} 2de 4 83 A 4, 54 4 FEAQ &
A¢ 2 18Ed8e CT 9 ¢ 27 A 27
% 278 Be ¢ 9FA(false-positive) 27 & el
, AF A1, 2ol BHAYR Foa S R R
z47172 AR AL CT A 2 & 5 de d492
27 A 4 delgtez w4
He7d 29 2 CT &7 8% 4 2, 347 &
% 7Y A g 42 AR Bgd 139
Ae ¢ 271 4 83 A 39 FA4 9 Fdddcys
tic masg7l £&=e) ddew 24 A4 dE Ko}
o2 YL F7RL A 2HL Bo
$7+ 2de @ CTolA 2% 9 okAl(false-positive} £
7€ vreb sl oHFig. 5-b).
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CT &35 QA ste ¥4 £22& veh A cHTable 5).

Fig. 5-a. 34-year-old male. Myelography demon-
strated indentation at the L2-3 and L3-4 interspaces.

.2 F

2% E25L S doAE Y9 F9 sz,
19343 Mixters} Barrsl 85 2 W59 dgle} 70
7 EE2Fel 9% AR Gtz op7Hve XuE ¥
F ol A Ad Yo AN 2deE, 70U =
de, 0% U ARF 2YE Fo| FE ol45e]
steh,

Fig. 5-b. 34-yera-old male. CT image demonstrateu

herniated disc at the L3 vertebral segment.

Table 5. Comparision of C-T, myelographic and operative diagnoses

No.

1

10
11

12
13

Age Sex Myelographic finding C-T finding Operative finding
38 F Central herniation, L4-5 Calcified, herniated disc in Ruptured disc with calcifica-
L4-5 tion in L4-5
25 F Indentation, L5-S1 and Bulging annulus, L5-S1 in Bulging annulus, L5-S1 in
obliteration of Rt. S1 dural Rt. side Rt. side
sleeve
43 F Complete block, L3-4 Central herniation of disc Central herniation of disc in
in L3-4 L34
55 F Indentation, L4-5, obliteration Bulging annulus, L.4-5 in Rt.  Bulging annulus, 1.4-5,
of dural sleeve L5 side adhesion of dural sleeve L5
in Rt. side
34 M Indentation, L2-3 & L3-4 Herniated disc, L2-3 Cystic mass on posterior
surface of L3 vertebral body
51 F Indentation, L4-5 in Lt. Normal disc, L4-5, diffuse Normal disc, L4-5
bony destructive change, S1.
48 F Complete block, L4-5 Herniated disc, 1.4-5, Herniated disc, L4-5
hypertrophy of superior
articular process in Lt. side
31 F  Complete block, L4-5 Herniated disc, L4-5 Central herniation of disc
L4-5
29 F Indentation, L4-5 in Lt. Bulging annulus, L4-5 in Lt.  Bulging annulus, L4-5 in Lt.
30 F No check Bulging annulus, L5-S1 in Lt. Bulging annulus, L5-S1 in Lt.
52 F No check Bulging annulus with vacuum Bulding annulus, L4-5 in
phenomenon, 1.4-5 central
20 M No check Herniated disc, L4-5 in Rt. Herniated disc, L4-5 in Rt.
25 M No check Berniated disc, L5-S1 in Lt.  Herniated disc, L5-S1 in Lt.
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Fig. 6. 29-year-old female. CT image demonstrated
bulging disc at the L4-5 interspace and showed vacuum
phenomenon in the nucleus pulposus.

2y H T AAS w3 #47)7) Aeg od 3
o Age] RHME 21 o] §Er FE FolA gith

CT+ 1972\3 <= EMI 3 A} 714}l Hounsfield)] £
#§ Aoz Mg aF AL LS dHshed,
Hzde FAZ W H4E A3 4 T2 o4
Hadx, 19759 Aldi® ¥ Dichiro?*' % 0] CTE o] 4
el HE g HFRH A PR WA ANE F
geoezn CT @ CTMM CCT Metrizamide Myelogra-
phyo] $$4e] SmslA FHPLmIH® 2 ZHE
Post®” % Sheldon®® -2 #3Al¢] £9 = Ad(facet
joint) B A FF@o] =P HHE A ¥ ¥
(spinal stenosis) 9] 1 wtell = CT7} A2 Ah o)} F
A e R

2% 2239 CTd 9% A2 19804 Glenn™
3l Williams?” Sl o3 2 E =g ev 2% Haughton'®
e 200 925 A A 2ded A U
CTgteex A7} g o £& A¥EE 48
T ddetz Bustden &3 H57} 2dedd Ae
F s B2 gale] AR zodAd o
WA AA 59 FAR 57} 2dge] TIsAY F
71 A% CTe o] fo] 7}A Fohu stdch

2 FHANE A5} 2ded Ay #x AR &

Algo] Zatgh Ao CTukg #d, o]d FAHA &

496 RAM FE& AP A} n5 o

CTE o1 &4& &7t#t 2559 Addle FHY 44
AR sete) A4 el Ao = & Fcross
sectional anatomy)e} o|sj7} HHo|n F9 =34 F
Zste 43 A F delel Fyrn

Haughton” 59 23e] 98 H3e 723 54&
2 A R F5 B 089 547 HE 3w
WAl 5mmelel Wlsl 84 ¥ 15mmel] AFwste] F3F

Fig. 7-a. CT image of normal L4-5 disc. Note slight
midline concavity of posterior disc margin. Normally,
dural sac closely approximates the disc in most patients
at this level. Nerves (arrows) are identified within fat
lateral to neural foramina.

Fig. 7-b. Normal L5-S1 disc has flat posterior
margin. Note epidural fat between posterior disc margin
and dural sac. Anterior epidural fat may be abundant at
this level.

B gEFe UEr ¥ 2 F539 F08E FHo 4
38 25gd wlE A 4708 8FF FpEE 47
2538w A 58F A 1HF Ale] H:qwL A9
44 s Rtz g ole CTd 9% #
r# ¢S Ao Ao+ axial image 4 F7tg Fd
9 Yoo 2AE FE A2 R 540 Hdx
sl =}(Fig. 7-a, 7-b).
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F3H CT A #A FY(articular segment)L T F+3
(osseous segment)ir}t I3 AHLE F7hga} AR M3
9 oz 29 ALz} Foz, FH& HWiAdn
FA4 BT 2 R Aq)see,

Sheldon®® %o 93l #dH +Ho| &3l Hp7 A
e dx+ F & water densityd 32t} osseous
densityd! HFA ¢ &4d vidA 2 et Zeia
ttm FA35 o

CTARHAA 34 735 7% F3& g A4 +
2 $ ol WS FA 782 43 FAAH 82
Apolo] Ay A ez AW E(lower density)el A 7t
YHE 24E B 5 dey 308 YL 0994
FEH 8o HAH Bl A AAZ FH3A 4
Hoz A 7HE & k. = F449 A4 CT 4
AL TAANE Rolo AAH A o AW =H3 A
2hd(dural sac)r ot =7t WA Frhse] gl
Williams®™ 20 Haughton'”? So oj&f® 2zt9 9§
S F7kw Fe] Q1A FAlY FHEc Yoz
5 gled, F0% F HAs AAALL ofdde
L v A Rofkg vedth s

CT %4 M33d &% ¢&2308 A9dd A3
(spondylosis) 7 $-ol| &= $]°f4](false positive)22 &
A F9 d5H g FRESH v AFsA
v A T 0w 7S 44 AEE AEF
AFIBZH FhEe] shestn], & WANAH AL A
AN FA7le AHe 547 10mEA FH2 F4)
Z1el vls #2 73 F FYE vl2F FIHIA T
| £ gle] A3zl 09 425 H3EFE A
Zhd o] 7hest T
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< AAH ¥t Folrp,

aev 226 e A7) 27HA G- wel AA
Holon 531 g Ao i@ FAF A7kl Fol @&
Hol Wbl M EFE FaET dew, 4 AxY A
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W Folrh

6.8 &
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F i 3G A9 59 Fe AEE Ao

1) 184 5 CT 273 A A4AFA BFHel 6
3, 275 9£3o] 73 o)x, facet syndrome,
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AL By
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o e o ¥ AFAE /¥ 5 Az £33 o
3 7L A4 CT o] 4o HAHsdw & 4 sl

a. 751‘%}& EHo? & AL (EAR E2F dddg
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£ 7tesivr Bl

REFERENCES

1) T, ARE A3} D3y B Hax
i~}
B4}

AL
A, BAA A3l A, Vol 18. No. 5, 1982,

— 244 —

2) ‘iHi 21, AgA], ekxd A3 A o R4y
G233, HgwAAdFHEs s, Vol XVI No. 2
1980.

3) A=A, e Has d38Fe A 4.

HALA] eAL 8 ®), Vol 18, No. 5, 1982.

4) AFA, 53 8F WL EF 120949 $¢H
A8 AR, oA eg ) zha} 3] %, Vol. 11, No. 2, 1976.

5) A, AAAY, AFE, Aed ASEH G2
NE o4 85 HEH WA FAH. dIHIAH
&t3] A z|, A 144 A 135 : 139-145, 1979.

6) Ahlgren, P.: Long-term side effects after myelography
with water soluble contrast media-contrex, Conray
Meglumine 282, and Dimer X. Neuroradiology, 206,
1973.

7) Alfidi, R.J., Evens, R.G. and William Gleen: Indica-
tion for body CT. AJR. 133:116-119, 1979.

8) Alfidi, R.]., Haaga, J. and Meaney, T.F. : Computed
tomography of the thorax and abdomen, a preliminary
report. Radiology, 117:225-264, 1975.

9) Benjamin, C.P. Lee, Elias Kazam and Arnoid D.
Newman: Computed tomography of the spine and
spinal cord. Radiology, 128:95-102, 1978.

10) Bernard, S.E., Joseph, A.E. and Malolm, D.]. :
Lumbar spinal stenosis. Radial Clin. Nor. America
Vol. 15, No. 2:227-239, 1977.

11) Di Chiro, G., Axelbaum, S.P. and Shellinger, D. :
Computerized axial fomography in synringomyelia. N.
Engl ] Med. 292:13-16, 1975. .

12) Di Chiro, G., Doppman, J. L. and Wenerl : Computed
tomography of spinal cord arteriovenous malforma-
tion. Radiology, 123:351-354, 1977.

13) Di Chiro, G. and Schellinger, D. : Computed
tomography of spinal cord after lumbar intrathecal in-
troduction of metrizamide (Computer Assisted
Myelography). Radiology, 120:101-104, 1976.

14) Glenn, W.V. : Multiplanar computed tomography of
the lumbar disc abnormalities: The proponents view-
point. In post, M.D., editor: Radiographic evaluation
of the spine: Current advances with emphasts on com-
puted tomography. New York, 1980, Masson
Publishing U.S.A., Inc.

15) Guillermo, F., Victor, M., Haughton, Asbjorn and
Williams A.L. : Computed tomography of the lumbar
Jacet joint. Radiology, 134:145-148, 306-308, 1978.

16) Haughton, V.M. : A prospective study of CT and



myelography in the diagnosis of herniated lumbar disc.
Radiology, 142:103-110, 1982.

17) Haughton, V.M. and Williams, A.L. : Computed
tomography of the spine, Ist edition, 117-120, ST.
Louis. Tovonto. London. The C.V. Mosby Company,
1982

18) Hammerschiag, S.B., Wolpert, S.M. and Carter,
B.L. : Computed tomography of the spinal. Radiology,
12:361-367, 1976.

19) Lawrence, R. Kuhns : Robert Seigel and Gil, S.
Borlaza: A simple method of localizing the level of
computed tomography cross section. J. Comput Assist
Tomography, 233-234, 1978.

20) McCullough, E.C. : Performance evalugtion and
quality assurance of computed tomography scanner
with tllustration from the EMI, ACIA, and Delta
scanners. Radiology, 120:173-188, 1976.

21) Post, M.]., Gargano, F. and Vining, D. : A com-
parison of radiographic changes in the major types of
lumbar spinal stenosis. J. Neurosurgery, 48:306-368,

1978.
22) Sheidon, J.J., Lester, A. Russin and Fredie, P.
Cargano : Lumbar spinal stenosis. Clinical or-

thopaedics, 115:53-67, 1976.

23) Sheldon, J.J. : Sersland, T. and Lenorgne, J. : Com-
puted tomography of the lower lumbar vertebral col-
umn. Radiology, 124:113-118, 1977.

24) Theodore Villafna, Seungho, H. Lee and Marc, S.
Lapayowker : A device to indicate anatomical level in
compuled tomography. J. Comput Assist Tomogr.,
4:37-41, 1980.

25) Weinstein, M.A., Rother, A.D. and Duchesneau, P.

Computed tomography in diastematomyelia.
Radiology, 117:609-661, 1975.

26) Williams, A.L. and Haughton, V.M. : CT apperance
of bulging annulus. Radiology, 142:403-408, 1982.

27) Williams, A L., Haughton, V.M. and Syvertsen, A. :
CT in the diagnosis of herniated nucleus pulposus,
Radiology, 135:95-100, 1980.

— 245 —



	WD: 
	ASD: 
	SAD: 


