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3k 13| 5 o2 slkgich A 4l FEA A
° 2 A3ty o x| 94l 32 21712 o Adel 4]
W o] W gle} 2957} FAol Wsrt e AR 3
on FHHAE 154 10FAe] e o] FHTH(74= 1
W, 20l 2d). A S T or HEUAE F
st saste 3 FAL 53 2 el 55, 252
T 7L, 7zt oAbt Feke] Aol Fol ) vhol = 240l
A 624 7FA 2 olRlel & QKA AR F 139F &Rt

P} 1162 ojxbich Bokeh Wby A4z oy A3}
< A 2E FPHe] oF e AAEL H AF
o o3 A} A7do] A Aro]H 4] XS4 A A} oligoclonal ba-
nd A7 S A Foll= 433 miA#E = glov 2
Aol £ =& DA Hed S Adst=d ol

27185 dAF 7171& 1|6l 419t Siemens 1.0 T Mag-
netom(Erlangen, Germany)2 AF-8-3}41 32 Y ] 124 =

a
Fig. 1. 34-year old male(surgically proved)
a. T2-weighted sagittal MR image shows diffuse homogenous high signal lesion in the spinal cord from T6 to T9 level that has
tapered appearance at both ends(arrows). There is no syrinx, cyst, or hemorrhage in and around the lesion.

b. T1-weighted sagittal MR image shows diffuse cord swelling at the corresponding area of high signal lesion on T2-weighted im-
age(arrows).
c. Contrast enhanced T1-weighted sagittal MR image shows focal enhancing nodule at the T8 level of the spinal cord(arrows).

1.5 T Signa(General Electric, Medical Systems, Mil-
waukee, USA)-S o]&3lgdct. Al AJAF T1(500—
600/11—20)=} T2 FSE(3500—4000/76—85) 7} =3 Ak}
22} T1(500—650/11—18) 3} T2 FSE (3500 —4200 /80—
92)S Ao 23dE7E 984 E gadopentetate di-
meglumine(Gd-DTPA, Magnevist, Schering, Germany)
< 1kg% 0.1mmol& A W FALYF 2457} T1 7Fx234
< dqith

MR °dAte] #4283 2L A ES 7|E 22 319
o}l W e $1x)9} W $), 2. T1, T2 A2 Aol A9 A%
=8 oFA, 3. 2EF7 FAE ANH L2 671 B
% 7743 (nodular), ¥4 3 (patchy), 413 (linear), 34+
3] (punctate), 33 (ring), 22l &3} (mixed patt-

erns) S 2 BF, 4. WA 22 2 3F 239 §7 2

HHF9 Y HpEFE(syrinx) Y 55 EAslg ey 5,
=3 T2 73234 W e] & Roke] 543 2
Z75E Wuo] T2 29 At| A T4 Huoez Ho)
£ A& B4k

z

o) 929} 9l Thekste] A F910 4(31%),
F3 ¥-9lo14 00l (69%)0151 20, WL FA Eo] I
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JJr«l 7o) o3& ol Eo]lHAeh(Fig. 1, 2¢). 2|3 ¥H4

al

3 o] 64|, A& HokFo] 301] ;g/\l—zs:lo] Zcxﬂ 313 ] 14 ] o:]
E1E°§°] E3tEl oA Hal o7} 6o g oH(Fig. 3c). &

sl o : WE Heael X7 SYL A

=] = |

S7o] vEhd A= diFEe] T27AZzFGA A 2AE
AEE Bl W Foolddrh FAHAHAE & 949 2}
7189 AL 15| A 105400 o] FojF or 145 A
3laE BE TI7}zG A e B34 dfo], T2} Z
el e TANFRE P47t BB, 2357
Fol= 24 37rd o] st Bolx] ¢gttH(Fig.
2d, 3d, e). > Fduto]

vl 7 g ol QabEato] vhmkA A 1%
FAZANE @ A2 288 oo B2 2dEY 24

o] vebk sl cH(Fig. 4).

P

A AEE 53] T2Zhxd el A F5Ee BofFs 43
9l =t 104 )| A] smooth tapering (G ZF&A}) sl RokS

~=  Fig. 2. 54-year-old male with 7 weeks fol-
low-up MR study(not surgically proved)

a. Initial T2-weighted sagittal MR image
shows oval shaped intramedullary high si-
gnal lesion at the level of C2 and C3
which reveals tapered both ends.

b. Initial T1-weighted sagittal MR image
reveals cord swelling at the same area of
T2 lesion(arrows).

c. Enhanced T1-weighted sagittal MR im-
age demonstrates focal nodular enhance-
ment at the posterior portion of enlarged
cord.

d. On 7 weeks follow-up enhanced T1-we-
ighted MR image, enhancing nodule is not
seen any more and focal enlarged cord
swelling is improved(arrows).

S .
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3] taperingshs o] FAolzhe & ¢ & Uit
Teja 2457 FEE T2z A d gt

Az o] F-Euslz) Jd=AF Boted S5 WA=
2] %3 01]5%} T7F 9t (Fig. la—4a, 4c¢). 18}l = o
H d i F92 28 9 s Ha3Ee 27
< LA A stk

o] 77} ¢
7] -a-o]/J- F_o]r,}.

s r}7—}'°T"o]', lﬂl uhsgo|ut - FofE o]
1% g
Z3 A4y z(myelopathy) doz 9l ol A3}

& 713t o 24 o] Folx =] ghH 2 2w 36714
Wl Ao 2 Foke At oh| AB A F45L 2]

A "ek(11, 12).
HAA Hads oS3 2o A VAR B 571
ATH9). A 7Fd 7 FHkE] &= 7 -$-(parainfectious asso-

ciated, PIA), B4 thdAd 7353 Fatsl & Z-%(mul-

tiple sclerosis associated, MSA), A& X A M3} Fut
%]+ 74-%-(spinal cord ischemia associated, SCIA) L&

Fig. 3. 36-year-old male with 5 weeks
follow-up MR study

a. T2-weighted sagittal MR image shows
long segment of homogenous high sig-
nal lesion from obex to C7. There are no
abnormal internal signal change within
the lesion.

b, c. T1-weighted sagittal MR image(b)
reveals diffuse cord swelling in the en-
tire cervical cord. After contrast enhan-
cement(c), ill- defined patchy, punctate,
and linear enhancements are noted ma-
inly at posterior portion of the enlarged
cord(arrows).

d, e. On 5 weeks follow-up MR images,
high signal lesion is markedly decreas-
ed in extent and degree. On T2-weigh-
ted image(d), ill-defined high signal le-
sion is remainded at the level of C2-C5.
Enhanced T1-weighted sagittal MR im-
age(e) reveals marked improvement of
enhancing lesions. Focal linear enhanc-
ing lesion is noted at the posterior mar-
gin of the cord of C3-4 level(arrows).
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3 S 38 ¢ 9= 7-F(unknown or idiopathic, A-F2 AAES] dlv BF o]l SITH9). IPTH 7
IP)o]c}k. PIAT-S AR A FAfo] ™ I oo & IJDA g dA B e AL o sAl=z
dAA o2 7Fd e WY o] A -Folok sh=dl olw o] & elglom AREY A& 2] FEH AP L2E U7}
dolghs 718 A AFe] = AAE AL 3 o AR HorhH(14). o] IPTH ZHEEH] o
Dol 2295 457U & debts A ge] 7] WEoltk A& MSATe]| AL i eld oA A 3tFo] o4
(9). MSAT-2 Schumacher 5-(13)¢] Zt 71F & wwo] 4] (multiphasic) A 3te]7l st AHE-9] o AH =7} x]-L9

A% = IPTH vlylx 2 3% M4 Z=3F(isolated spinal
o ¢J&]A] o] Fo]Al & qlrh SCITE 2% 9 x|9} A% cord syndrome)-& vFehl] 7] wjEo)c}(15, 16). 27129
o A= Qi ohE AAE W E glodA AL A Ao 2T ZhHol & HX AL He glovt AS
T G & dAEE= A-FolL IPTL el 94 g Ao Hol| = o] HolH oy AstFe 2 2=
g AT = Z23E R goma] (U1s S FU e 7eAe] FoRIE(17) =3 ohtA A3E Al AT H

AN o] S, S Bk A7 Fabo] v
b4

Fig. 4. 35-year-old male with aggrevation
of clinical and radiographic findings on
follow-up study.

a, b. Initial T2-weighted MR image(a) sh-
ows tapered-end and oval shaped high si-
gnal lesion in the spinal cord at the level
from T4 to T6, which has not any enhanc-
ing lesion at corresponding site on enhan-
ced T1-weighted image(b).

c, d. One week follow-up T2- weighted MR
image(c) reveals more enlarged cord and
increased extent of high signal lesion, and
T1- weighted enhanced image(d) shows
small nodular enhancing area(arrows).




CH S+ et AF M 2 35| X| 1996 ; 34(2) : 193~199

o] FFel o] WA A RofS A FA171A] ¢don B
o} o7k AF 24 o14& JAgE A4 iz vw
s 9leh(11, 18). 112}-‘:—94 AL A% W el W}

2 37) o] Akal &7} 119 (85%) 01931 27) o]3}= 29
o]yt
=3 A Heda 2 dAE FARS Vel 7

r

?J R =
galolobali Ao 2 A ool sl o] Tkt
o ZpEe 5eH ARE va
stefokats] fee] o} Fasick aeim2 o ¥ A%

oFo A71FH 3 AL Arh AR F5A4 A3 §
A T1 7rZ3 A A T4 35 WA= #2353 =S el
3 T2 7z e TA3 WA= A s5F=S Vel

£ EAo] glon medEA} Folk o HEoe] T4 2
A9 pare] 2357 b3 FFe) olelut 93l
FEL AL FRNE BF T =EAE 294
R el o] 544 2702 Heigith(14).

22 kg A5l SAHQ A7 BY 34 aAe

ST Al ¥EE Bele A} TIARIYAAE
H

‘%l"ﬂ ‘:}"3‘5}"4 ‘{Vd?‘é‘, A3, A
° £ Hdebdrx ol
= FodAe Z HelA

25 HHo](skip area) Rol+=
el = oE 5AA A7e|tk(10, 14,

A% A
19). T2 23414 TAEE Bolt ¥¥o] Welstas
AL AT A%, Y, F22Ae] W5E Yehit Ao

23 A 9l(11, 12).

A A 23572 A 2U1A] 4564 #F
Holw sl o (20) 7 Alg W 98 oOA 8 F=
2R GFE dF 5 Aok shdoh(11). 283 San-
ders5(11)2 HAA HFFX| = 235740 T2 EFl
A Beyrha ?'5]—03 o Awerbuch—g-(lZ)—‘-’— Al /‘]75?3]'?‘4

o

0| *‘Js}aiuh 3}3314,

E dFiAE BE FX7 T1 Az 44 259
Z4 A7 A FAE AEE Jeh A T2 73293
e mukAd el wAE A= ek =3 29
&g BoFel 2957 £7A& B Fit)
gt ] A7AE HolA] R FFH 2
o] AN HFAA = AAY B AF7} A&
o] AA] Jadoll A F AFE 7hEF

A7tk AAES A= A 2o
o] 7¢l11H(54%) AR ow o]F 4o
olof] AAEL o] F AL 7PEF
7] ¢l sle] 271 2

"
o~
i
o do p
olN

o z‘ﬁ,o il
e 3

e
O
v
Br
SRS

£
o
B
ofy F
Ko
do
&
Y

M AIE T2 7dx2d el A LA At AA Sk

9ol Iy A5 e TAE FEe] Wae) ww

HAoR B 2FFAAEE S A 43 5 e
wH(13¢]) 4 A3 AEE Holx WHo JZFEo]
taperingdli= EoFo 2 vrepyd v (10o]) FoFollA & &
WHE £ Hegsolth, 34 2 3o £7do] Holx] ¢ol
(134]) o]3q 24 E0] AHsled =25 F 5 3od
2k3 A 7+gich

AEZA o7 Iy Hpgd e ZAH i A7) 71 ga o

2 e Bshe P 543 A5 2F 332 2

elel AHA Ayshe 540 1 sleh. 2iut 217159 o

|

457 &7le] veht
A3 EAiste] Wi
vk 32X S =S Ve AL oFE E¢] tapering3t
RofoldA HpFgFolut G4 We] Holx] ¢fow

A4 A5 5ol FomE 32 HAE s

o]

aL

10.

11.

12.

Aol A Bo] Hi £ed ARE AT 5 gloz
AR

]

I 2

. Barakos JA, Mark AS, Dillon WP, Norman D. MR imaging of

acute transverse myelitis and AIDS myelopathy. J Comput
Assis Tomogr 1990 ;14 :45-50

. Sze G, Krol G, Zimmerman RD, Deck MDF. Intramedullary

disease of the spine:diagnosis using gadolinium-DTPA-en-
hanced MR imaging. AUJNR 1988 ;9:847-858

. Austin SG, See CS, Waters C. The role of magnetic reson-

ance imaging in acute transverse myelitis. Can J Neurol Sci
1992;19:508-511

. Nesbit GM, Miller GM, Baker HL Jr, Ebersold MJ, Scheith-

auer BW. Spinal cord sarcoidosis:a new finding at MR ima-
ging with Gd-DTPA enhancement. Radiology 1989;173:839-
843

. Larson EN, Holtas S, Cronqvist S. Emergency magnetic res-

onance examination of patients with spinal cord symptoms.
Acta Radiol 1988 ;29 :69-75

. Merine D, Wang H, Kumar AJ, Zinreich SJ, Rosenbaum AE.

CT myeography and MR imaging of acute transverse myel-
itis. J Comput Assis Tomogr 1987 :11 :606-608

. Appel B, Moens E, Lowenthal A. MRI of the spine and spinal

cord :infectious and inflammatory pathology. J Neuroradiol
1988;15:325-334

. Sze G. MR imaging of the spinal cord:current status and fu-

ture advances. AJR 1992;152:149-159

. Jeffery DR, Mandler RN, Davis LE. Transverse Myelitis: retro-

spective analysis of 33 cases, with differentiation of cases
associated with multiple sclerosis and parainfectious events.
Arch Neurol 1993 ;50 : 532-535

Shen WC, Lee SK, Ho YJ, Lee KR, Mak SC, Chi CS. MRI of
sequela of transverse myelitis. Pediatr Neurol 1992 ;22 :382-
383

Sanders KA, Khandji AG, Mohr JP. Gadolinium-MRI in acute
transverse myelopathy. Neurology 1990;40:1614-1616
Awerbuch G, Feinberg WM, Ferry P, Komar NN, Clements J.
Demonstration of acute post-viral myelitis with magnetic res-



S o T [=R=N=]

2/5e o HE Hede| Xy BH A

onance imaging. Pediatr Neurol 1987 ;13:367-369 McDonsid WI. The early risk of multiple sclerosis following
13. Schumacher GA, Beebe GW, Kilober RF et al. Problems of isolated acute syndromes of the brainstem and spinal cord.

experimental trials of the rapy in multiple sclerosis. Ann N'Y Ann Neurol 1989 ;26 : 635-639

Acad Sci 1965 ;122 :552-568 18. Tartaglino LM, Friedman DP, Flanders AE, Lublin FD, Knobler
14. Gero B, Sze G, Sharif H. MR imaging of intradural inflamma- RL, Liem M. Multiple sclerosis in the spinal cord: MR appear-

tory diseases of the spine. AUNR 1991;12:1009-1019 ance and correlation with clinical parameters. Radiology 19
15. Poser CM, Paty DW, Scheinberg L et al. New diagnostic cri- 95:195:725-732

teria for multiple sclerosis: guidelines for research protocols. 19. Yamamoto K, Nakagawa H, Kato S, Abe J, Inoue S, Shibuya

Ann Neurol 1983;13:227-231 H. Acute transverse myelitis in a 15-month-ole girl :report of
16. Shibasaki H, McDonald WI, Kuroiwa Y. Racial modification of a case with MRI findings. J Child Neurol 1992 ;7 :208-212

the clinical picture of multiple sclerosis:comparison between 20. Pardatscher K. Fiore DL, Lavano A. MR imaging of trans-

British and Japanese patients. J Neurol Sci 1981 ;49 :253-271 verse myelitis using Gd-DTPA. J. Neuroradiol 1992;19:63-67

17. Miller DH, Ormerod IEC, Rudge P, Kendall BE, Moseley IF,

Journal of the Korean Radiological Society 1996 ; 34(2) : 193~ 199

MR Findings of Transverse Myelitis: Focusing on T2WI'

Hye-Young Choi, M.D., Hyung-Cheun Park, M.D.?, Tae-Sub Chung, M.D.3

7Department of Diagnostic Radiology, Ewha Womans University College of Medicine
2Department of Neurosurgery, Ewha Womans University College of Medicine
3Department of Diagnostic Radiology, Yonsei University College of Medicine

Purpose: The purpose of this study is to describe the MR findings of transverse myelitis, especially on T2
weighted images and to determine if there are any MR findings characteristic of transverse myelitis that may
be valuale in the differentiation from intramedullary tumor.

Materials and Methods:The MR images of 13 patients with the diagnosis of transverse myelitis were
retrospectively reviewed. The diagnosis was based on both the clinical and follow-up MR images, and was con-
firmed by open biopsy in four patients. The MR features were analyzed in terms of the the position and extent
of the lesion, signal intensity on all sequences, enhancement patterns(nodular, patchy, linear, punctate, ring,
and mixed), and the presence or absence of hemorrhage, cyst, and syrinx. On T2-weighted images, existence of
focal abnormal signal areas compatible with the enhancing lesions and shape of both rostral and caudal ends
of the lesions were also evaluated.

Results: On MR images, there was fusiform swelling of the spinal cord over variable length from 2 to 10 ver-
tebral segments. The lesions showed diffuse isosignal intensity on T1 weighted images and high signal inten-
sity on T2 weighted images. Contrast -enhanced T1 weighted images revealed variable enhacement pa- tterns;
nodular in 7, patchy in 6, linear in 3, punctate in 2, ring in 1 and mixed in 6 cases. The enhancement occurred
usually within the central portion of high signal intensity lesion of the swollen cord. The cranial and caudal
ends of the high signal lesion usually showed smooth tapered appearance in 12 cases(both ends in 10 and one
end in 2). There was no focal abnormal signal lesion compatible with the enhancing area. No case demon-
strated any hemorrhage, cyst, and syrinx.

Conclusion: Segmental cord swelling, diffuse high signal intensity with tapered appearance of both cranial
and caudal ends, and no focal abnormal signal intensity that is compatible with the enhancing lesion, suggest
transverse myelitis. Therefore, if above MR findings are seen, follow-up study is recom- mended to avoid the
invasive surgical procedures.

Index Words : Spinal cord, MR
Spinal cord, infection
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