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— Abstract —

Diagnosis of Internal Disc Derangement

Chul Hyung Kang, M.D., Young Sik Pyun, M.D., Kwang Soon Song, M.D.,
Byung Woo Min, M.D., Dong Geun Kim, M.D.

Department of Orthopedic Surgery, School of Medicine
Keimyung University, Taegu, Korea.

Internal disc derangement, first described by H. V. Crock'” is characterized by chronic low back
pain, referred type limb pain and other symptoms caused by internal changes of the disc. This condi-
tion has been a poorly understood and controversial subject for many years. But we think it is a rela-
tively common disorder causing low back pain and/or limb pain which requires differential diagnosis
with disc herniation, spinal stenosis, facet joint syndrome, segmental instability and so on.
Sometimes it is undiagnosed or misdiagnosed as other cause of back pain and/or leg pain syndromes
since the internal disc derangement have only minimal radiological findings. We are pointing out
symptoms and signs of 54 cases of internal disc derangement which was diagnosed by clinical sym-
toms and MRI findings, presenting illustrative cases for diagnosis and differential diagnosis of inter-
nal disc derangement. Of them 17 cases were confirmed by discogram and disco-CT. We think that
the better understanding on the clinical characteristics of the internal disc derangement will help to
make the more accurate diagnosis and differentiations from other causes of back pain and/or leg pain
syndromes.

Key Words : Internal disc derangement, Diagnosis
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Table 1. Site of referred pain

Sites No. of patients(%)
Buttock only 5 (10.6%)
Thigh only 4( 8.5%)
Lower leg only 7(14.9%)
Buttock, thigh 11(23.4%)
Thigh, lower leg 3( 6.4%)
Butiock, Thigh, lower Leg 17 (36.2%)
Total 47 ( 100%)
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2. MRl &=A
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ty zone, HIZ)o} B¢},
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& AFE A R 60%°1 Fd A e

fr

BH=
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) r]r 4N- o
offt

& 5

m\m

1.4
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I, 189 @ e MRIA #®Ado] glAw, =
% 2de € CTH VEe o] glu §AM

FE e Aoz vyt

R B9 Lys Ls-S1 F B¢ e A%
7} 572 74 @k (Table 3).

Table 2. Types of Discogram findings & High intensity
zone(HIZ) in MRI.

Type No. of abnormal discs(%) HIZ(%)
I 5(18.5%) 1 ( 20%)
I\ 9 (33.3%) 2 (22.2%)
v 13 (48.2%) 8 (61.5%)

Total 27 ( 100%)

Table 3. Sites of lesions of abnormal disics

No. of patients

One level lesions

Lag 1
Las 3
Ls-S) 1
Two level lesions
L34, Las 3
La.s, Ls-S) 5
Three level lesions
L34, Las, Ls-S) 2
Total 15
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Fig. 1. MRI, Discogram and disco-CT findings of case I.
A : HIZ(High Internsity Zone) is visible(Arrows) in midsagittal T2W1. Degen-
eration of L3-4, L4-5, L5-S1 discs are also noted.
B : Discogram findings. Note annular tears and degeneration of discs. Similar
or identical pain was reproduced during procedure.
Disco-CT of L3-4, L4-5, L5-S1 discs respectively. . Note type V tear

C,D,E :

in La.4, L4.5 discs and type 1V tear in L5-S1 disc.
F : Immediate postoperative X-ray. Anterior interbody fusion with posterior instrumentation(Diapason) was

perfomed.
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Fig. 2. This patient had injured his low back after falling from a height about 15 months ago and had an operation
(Discectomy, L4-5, right) on his back under the impression of herniated disc at the another hospital. But his

symptoms had recurred and persisted.

A : CT findings of case 2. before discectomy. Diffuse buiging of L4-5 disc is noted.
B : L4-5 disc dessication with bulging annulus is noted. L.5-S1 disc looks normal.
C: Annular tear was noted and similar to identical pain was reproduced in both L4-5 and L5-S1 discs dur-

ing discogram.

D, E : Disco-CT findings of L.4-5(D) & L5-S1(E). Type IV tears are noted in both [.4-5 & L5-S1 discs.

B Fracld o® A sjetgde) 44Hol
_]

AHEds A4S AFER FAEHS Ao
257 HABL YNGR FHPon,

Kirkalldy-Willis® & 22 Degenerative cas-
cadeolAl Internal disruption o|&, FzZtgfto] &
ol E7A] (from side to side, from front to
back) WAE AH=Z, G& X-A4dA F7iuo
FA 2d F5 91, CTolA uwtd #Ex e
4 stz st Crockel 7AgdEtt 2 d<9& &%
AT B 4 Jdew, C K. Lee 378 F%
ol oz WA aEH 3lx|Fe] 9levt, CT scan
oju} MRI “dellA Fzbge] gt slfo} Ar|d
protrusion°] AElEtE 4% A0} gle
AL & F7v9A= (Internal Disc Derange-
ment) 22 Fanm, folx g4 ouE
o] 717 Disruption® Erh W& 2u]e] De-
rangement® u}to] A}-8-8}3131Th,
FNAFY 280y dAES EF oy

"o, @4 AEHAY 5] A& 3HEH e
2 d3lEE e BEo) Bold® McKenzie® <l
Derangement syndromee°l si%32 Aoz Ajztgl
. A B2 FE AFE (Referred type limb
pain)ol¥ £, ey, 3EFRE, FHF FFol
vehgd § ok dwHoz &XHolsle] EZL o
5o} oz} WALE (Radicular type limb pain)
o2 Az7tsle Aol gout, A8 (Peripherai-
zation) &8 FA48ld4 (centralization) & Ho]
3, Non-dermatomal distributiono|®A], 4]%
e 233 EFol¥ A#EYd sheAdol AGH®
WEND - 2w AEe 53] ol =F oz A4
Zrsly] AU vlud g3 B 4 ole Ao A}
289 883 SXES T4dE SR ofF
dRola SR|Z A oY) e FtEE
Zog AUsD e AL on] Aoz A o
| Aldolet AzZbEHT, qREe] 8% 9
$2}7} Al Seute] o]g WAMEETE

N

SRED
AnFL

e

— 214 —



CHEt 2| 1h 88| x| - Vol. 2 No. 2 - 1995

£ol F7HagZEd 7]

Y
K
X2
o
¥
i
of¥

g —’F— Al% Aoz AlgE", YA, TAMIE
923, FUAFEL, HETHEF,
A1t %E’Pﬁ"é =3 788 g%ctn AzbEct
g AAe &9 ‘i‘a"i‘P A
2oy o3 =gdA FENESE
5 2 Agn 2aEz 3la, 2 A7
Ae sy 8F 50w (L3-4-5-S) % RAF
B(C4-5-6-7-T) o2 Laiggiopronn g
qAe HFAHe] glE FE YA GEE &2}
oW Aldel¥z &9 thelr} oot &4
7stn g, AR A= dEE 943
FAZo] YAt BB E3] wBAlD FEA}
2 EE ARAEELR A4S ?J?Jl""} &7l =
% 3 X-4 &7o] glvhrt A A 283 314
Uehdz #& 4 gle 8% AHsHe A5
&3] giate] B5e 4elEq olfu Ry BAMlE
o}l olf7} gltdele Aoz Fideo] ¥
ot #xpel FAE & AAsIL AA
&, Yol MRI W Fzd<sse
ol A3 558 A&Hoe v 1S
gate] AAE F ol 5 et
3T WSS £33, 8 gl A F
3} (sitting intolerance), AW F 3 (forward
bending) Al E%°] A&ixz, AHA] BFo A
U o alsle B4o] glon, gREe A o]
ol e FH F9el AT gHEel FWEe
A7t BoptP. Azlge] ALME, 85 2%
sitting intolerance’t AR 75.9%°IA 2552
FFA BFo] Z/MEA, 79.6%00A4 Fd 79
AFo] Ut aH=Z WY 8% ¢ RS F
A28 e 25 e ool A Kk (Sitting
intolerance), AWEFFAl £Fo] HlAH dd ¥
AARTs F90 ojdoz Az olstn oY
AS AT AT GetdHo] glu ATE P
A ES Ho|H 4 AR 2 FUMNLFES
WA Azsjol @ Aoz HTh

A EtA o2 e AR 244 vuE &3
B P2 470 9ole FdaHeH, CTR B4
7oAV, vlvkde] & (bulging)

VA S LA )
lo

oL fu
4)!
rE

R )
o
i)

odr ook e e =
)

o\.
o
j& rlr )

£-& protru-

sionF°] UYEd 4 gtk a8lz, MRIZIAE F
o] HALA F, T2WIOIA 3t signale] 7
Adzio] Bo|mjaRBEUD - Zaby WAl "‘7]‘?}74]

ALstne FHE NGF Add 22 F34
Blckn BuEm givh®, B ?‘Hoﬂ*ﬁ% ERS
o] A% Ftwe] ¥iAo]l Jehd F9e} iz
oA BFol dE Feok dxstd oyt 189
kel e, MRIY ol4o] gloix Ftaxds
53 4 o)daHe] ettt 18]1, MRIYS
A S W FE7b ofLA] g FAeA
£33 B F Qe Agolng” AT dx|3
2l @ MRIA FHHAL ofF 97t glg A
o2 Algdr}

2 AT e 5 d4543 MR ¥4
aZo] F3% 54| FAE FUH WAFolzt o
ARG, 2 F 1789 AN FEzds
2 CT (Disco-CT) & Al3%t 23}, 16 (94. 1%) °ll
A AEEe Hdol T 5= fEEHou
1golA BFFdoel Hx et 28z 47 ol
A T2WI8 mid-sagittal image, FWAd/F50)
U =Y9Y High Intensity Zone, HIZ)°] 2
o Aprill’e F1d 2deg BTHE CTEGE
3}, F5A9 mdo] Mg Ftwe] 86%clA ol
2x gge] Yehgter, o|zE HEH Hf
Fo2 F#o] Fojrtm @Fukge] FukEo] A

"

MU eoox o o2 fE o njy
ox

iz

3 3

o3 FHEI 3101/} obd g Welad 270
R AL oflth B QATAE Ad Aege
el Sle VI 61 5%°14 1UEYHe] vel

H 2 Felgel slg @ & sl
Uk 2Aek 290E BT OTE B2
a0l e F08e BAT P & + slon
o &3 ook»oﬂ Mot £F 2 AFAAE o= 3
S AAG F YPUATEE e 2%l o),

20Bd5e $AEo] Hun Y™, o 2

Yol FAlgelofshs Bl ERFol Atk & @

FAAE 2710 S40] 4T B, AEAT

2 @70 Waw A9E ARRRAAN AR

& olele $Aee] Gent Sdel A0l He @
Al ARt Foe B RS go} £EALE AP
7 A8 ANaR. 1 A% A% 4aEe Hde

Holx= Vio] 48 2%% 7} B3, HodlgE

— 215 —



-

ES Tt

(i i}

L

ol

- ZE

og

=
S,

14-5, L5-S1 F F9° e 72%7} 5% (31.2%)
o2 713 B,

HEA gyle]l 44 HEo uAHZol=A 49
FBAY FX Bl Huk vhgo] He Aoz W
ol, Mckenzie¥ %

2o} o] v o=
FAL Sofl HlmA £ S HAtim AU
wh e B Ao E kg WRFolet Agto]
WA WA ZAee] AHRols $:9 HEH g
HE AAsn e FAOIRT F 0% =
ol FE% ol 't Jith

FANAFe e lEae AW Be 3 3
AzHFEEel M AFHQ WHez Budm gl
ot esr - g ey SRAAYE A7 Ftw
(Artificial Disc)e] 7WdsEe] AR AlLE7%E F

=0 o 0O
] g A 1 =2

Golt, BRAME 795 BAA 4 687014
4 nEs O'ﬁoﬂi e Be

i
ol
[o
e

R %H&sh”: A& \+E}
= A%7F w2,
g 5 A3 ASAA 397t

9 ol4go] gAY o3

L
£
Flok
o

rooly
1E

5 Mo o
£

ojo i F
4,
L
Aul
v
fr
o
—o
N
§2
L,

l
)
o

£
N

e @9
Sl
ox
l'J}J_‘
A
B ot fuor
olN
|o
ol
}—O\]

SRR o147} Atkz AbEs
SECIEER sm%

|80 Z=fol HAe

b= glth 19943 9¥RE 19959 8Y7HA AW
Hitw Aol EdelA] M WAFo s Aghiyn
ZFERGE 54 e R thed e AxE o
Fei=y

1. 38 (70.4%) A <7de] W o] iUt

2. 34 2 ol3H A, 853 A9 dnE
ol FRtE 797} 459 (83.3%) = 7V Wek:, 46
B (85.2%) 914 <& gkol U RHste F4H(sit-
ting intolerance)©] AR, 4179 (75.9%) A4 4
FRo| EFA] FAol 4FEHAUY. 2: 439
(79.6%) oA EflellA staFRo] HEo] AN

3. MRI&ZAA &l BRlolA F7hee] HaA
Hal 2AE B3, 158 (27.8%) 9 TAA=
T2WI9] v Hdf/ & zdxE 99 (High
Intensity Zone)©] WeRSLT]

4. 1739 KA FH e ANg 2
3}, WY e 159, 2789 FbvtelA gt
i, Vol 1381(48.2%) 2 7 wWirh Rz
HA, 1L4-5 1L5-S1 F 99 &= A7) 5oz
7 gkt

5. %ol ~HZol= a¥% HER X859 2
3, 23% (74.2%) 914 F5% o149 adrzl U
1=

REFERENCES

D dels, 2FE, gy okds : 8% #xorg
Aol 2H| 2o AA| ol A3t oftaFelAe)
3], 1:81-86, 1994,

2) &%, O|FEW, 0|2, UFE : 8 FR FW} Ul
2o 20RAAE LAY FAD A UES ISR AR
ol §13) & 2] #1813 =] 28 1 2414-2420, 1993.

3) Ahmed M, Bjurholm A, Kreicbergs A, and
Schultzberg M : Neuropeptide Y, Tyrosine
Hydroxylase and Vasoactive Intestinal Polypeptide-
immunoreactive nerve fibers in the vertebral bodies,
discs, dura mater, and spinal ligaments of the rat
lumbar spine. Spine, 18 : 268-273, 1993.

4) Aprill C, Bogduk N : High intensity zone a diag-
nostic sign of painful fumbar disc on magnetic reso-
nance imaging. The British Journal of Radiology,
65 1 361-369, 1992.

— 216 —



CHEHA 2| 0828 X| - Vol. 2 No. 2 - 1995

5)

6)

8)

15)

16)

17)

18)

19)

20)

Bernard TN Jr : Lumbar discography followed by
computed tomography : Refining the diagnosis of
low back pain. Spine, 15 : 690-707, 1990.

Blumenthal SL, Baker J, Dossett A, and Selby

DK : The role of anterior lumbar fusion for internal

disc disruption. Spine, 13 : 566-569, 1988.

Boden SD, Davis DO, Dina TS, Patronas NJ and
Wiesel SW : Abnormal magnetic resonance scans
of the lumbar spine in asymptomatic subjects. J
Bone and Joint Surg, 72-A © 403-408, 1990.
Bogduk N, Twomey LT : Clinical anatomy of the
lumbar spine. 2nd ed. Churchill Livingstone : 151-
173, 1991.

Bogduk N, Tynan W, Wilson AS : The nerve sup-
ply to the human lumbar intervertebral discs. J
Anat, 132 : 29-36, 1981.

Brown FW : Management of discogenic pain using
epidural and intrathecal steroids. Clin Orthop,
129 : 72-78, 1977.

Cloward RB : Lesion of intervertebral disks and
their treatment by interbody fusion methods. Clin
Orthop, 27 : 51-77, 1963.

Crock HV : A reappraisal of intervertebral disc
lesions. Med. J. Aust. 1 : 983-989, 1970.

Crock HYV : Internal disc disruption. A challenge to
disc prolapse fifty years on. Spine, 11 : 650-653,
1986.

Crock HV, Bedbrook G : Practice of spinal
surgery. Wien, Springer-Verlag : 35-92, 1983.
Enker P, Steffee A, Mcmillin C, Keppler L,
Biscup R and Miller S : Artificial disc replacement
: Preliminary report with a 3-year minium follow
up. Spine, 18 : 106-1070, 1993.

Feingerg SB : The place of discography in radiolo-
gy as based on 2,320 cases. AJR, 92 : 1275-1281,
1964.

Fraser RD, Osti OL, Roberts BV : Discitis after
discography. J Bone and Joint Surg. 69-B : 26-35,
1987.

Green PW, Burke AJ, Weiss CA and Langan P :
The role of epidural cortisone injection in the treat-
ment of discogenic low back pain. Clin Orhop,
153 : 121-125, 1980.

Guyer RD, Collier R, Stith W], Ohnmeiss DD,
Hochschuler SH, Rashbaum RF, and Regan JJ :
Discitis after discography. Spine, 13 1 1352-1353,
1988.

Hawkins MV, Zimmerman MC, Lee CK, Carter

— 217 —

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

3D

32)

33)

FM, Parsons JR and Langrana NA : Mechanical
evaluation of a canine intervertebral disc spacer : In
Situ and In Vivo studies. Journal of Orthopedic
Research, 12 © 119-127, 1994,

Jaffray D, O'Brien JP : Isolated intervertebral disc
resorption. Spine, 11 : 397-401, 1986.
Kirkaldy-Willis WH, Wedge JH, Yong-Hing K
and Reilly J : Pathology and pathogenesis of lum-
bar spondylosis and stenosis. Spine, 3 : 319-328,
1978.

Lee CK, Vessa P, Lee JK : Chronic disabling low
back pain syndrome caused by internal disc
derangements. Spine, 20 : 356-361, 1995.

Markus Kornberg : Discography & MRI in diag-
nosis of lumbar disc disruption. Spine, 14 : 1368-
1371, 1989.

Marshall LL, Threthewie ER, Curtain CC :
Chemical radiculitis. a clinical, psychological and
immunological study. Clin Orthop, 129 : 61-67,
1977.

Mc Carron RF, Wimpee MW, Hudkins PG,
Laros GS : The inflammatory eftect of nucleus pul-
posus. A possible element in the pathogenesis of
low back pain. Spine, 12 : 760-764, 1987.
McCutheon ME, Thompson WC : CT scanning of
lumbar discography : A useful diagnosis adjunt.
Spine, 11 1 257-259, 1986.

Mixter W], Barr JS. : Rupture of intervertebral
disc with involvement of spinal canal N. Engl. J.
Med, 211 : 210-215, 1934.

Mooney V : Where is the pain coming from? Spine,
12 : 754-759, 1987.

Riddle DL, Rothstein JM : Interester reliability of
Mckenzie's classification of the syndrome types
present in patients with low back pain. Spine, 18 :
1333-1344, 1993.

Sachs BL, Vanharanta H, Spivey NU, et al :
Dallas discogram description ; A new classification
of CT/discography in low-back disorders. Spine,
12 : 287-294, 1983.

Schechter NA, France MP, Lee CK : Painful
internal disc degeneration of lumbosacral spine :
Discographic diagnosis and treatment by posterior
lumbar interbody fusion. Orthopedics, 14 : 447-
451, 1991.

Schneiderman G, Flannigan B, et al : Magnetic
resonance imaging in the diagnosis of disc degener-
ation ; correction with discography. Spine, 12 :



i

35) Yoshizawa H, O'Brien JP, Smith WT, et al :
Neuropathology of intervertebral disc removed for

low back pain. J Pathol, 132 : 95-104, 1980.

=
S,

CEEHE

oM

ke E
34) Weinstein J, Claverie W, Gibson S : The pain of

]

276-281, 1987.
discography. Spine, 13 : 1344-1348, 1988.

— 218 —



	1: 
	2: 


