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Magnetic Resonance Imaging Features of Neuromyelitis Optica'
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Purpose: To report the magnetic resonance (MR) imaging features of the spinal
cord and brain in patients of neuromyelitis optica (NMO).

Materials and Methods: Between January 2001 and March 2010, the MR images
(spinal cord, brain, and orbit) and the clinical and serologic findings of 11 NMO pa-
tients were retrospectively reviewed. The contrast-enhancement of the spinal cord
was performed (20/23). The presence and pattern of the contrast-enhancement in
the spinal cord were classified into 5 types.

Results: Acute myelitis was monophasic in 8 patients (8/11, 72.7%); and optic neu-
ritis preceded acute myelitis in most patients. Longitudinally extensive cord lesion
(average, 7.3 vertebral segments) was involved. The most common type was the dif-
fuse and subtle enhancement of the spinal cord with a multifocal nodular, linear or
segmental intense enhancement (45%). Most of the brain lesions (5/11, 10 lesions)
were located in the brain stem, thalamus and callososeptal interphase. Anti-Ro au-
toantibody was positive in 2 patients, and they showed a high relapse rate of acute
myelitis. Anti-NMO lgG was positive in 4 patients (4/7, 66.7%).

Conclusion: The imaging findings of acute myelitis in NMO may helpful in making
an early diagnosis of NMO which can result in a severe damage to the spinal cord,
and to make a differential diagnosis of multiple sclerosis and inflammatory diseases
of the spinal cord such as toxocariasis.
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oict, 2k whAlo] yo) A CSF study, anti-NMO IeG A
7k, 22l ok AP kel el Sjogren's syndrome Tl
Ab 9 FolskA] AARH L o] sEohE|Qiet BA10] tikto] H9)

NMO-= 2006 Wingerchuk “5-(8)°] AIAIEE Xt 712 (Table
Dol Fe=l= EAE2 295Gt

Sjogren’s syndrome®] A2 American—FEuropean Con-
sensus Group®] classification criteria® THHTH9). 119 = 1
o[ Primary Sjogren’s syndromel 2 ZIthFQtct A 3l5)
Sjogren’s syndrome 2 & 2= Z5IHOLE anti-Ro (SSA)
autoantibody positive A7 Ho|11, FAIFHH|HAL

Table 1. Proposed Diagnostic Criteria for Neuromyelitis Optica

Absolute criteria
1. Optic neuritis
2. Acute myelitis
Supportive criteria

1. Negative brain MRI at disease onset

2. Spinal cord MRI with contiguous T2-weighted signal abnormality
extending over 3 or more vertebral segments

3. NMO-IgG seropositive status

Note.—Diagnosis requires absolute criteria plus at least 2 of the 3 support-
ive criteria. Data from Wingerchuk et al. (8).

(fluorescent antinuclear antibody )41 specked patterns-, 1
2|17 QM ST T S A TRPTF 19 QA9

TP 27

Orbital, spine, and brain MRIOI TigF FAREALS A1
PAE0] 1953 Frgofetat Hgo] 1950] A5t A4 v
Z£YT7 pattern 2t ] HHO| §-5 2 ZHEL{0] Hisl &
[ AE-E A%t o] oA NMO= RIehike Zhats
= 2o miZo] e TSt 715 = =YY=
9, QYA FYuRE Zo7F QIGioLY, T (63%) 2] A
| 32O Q= 713He] A|3E HAISHIH.

Spinal cord image= T1-, T2-weighted image 22} axial,
sagittal image®} galdolinium-DTPAS- ©-8-5F 227} image
E AYTH(Signa® EXCITE™ 1.5, GE Medical Systems, Mil-
waukee, WI, USA or Signa® HDx™, GE Medical Systems, Mil-
waukee, WI, USA). 2= Heio] F5aeko] wojet 2457
P2 BAoE7| Aol sagittal images 57FX]9] typeo=
o] g7 FsteitH(Fig. 1).

Brain MRI+= 5 mm thickness= T1, T2 axial, coronal, sa-
gittal images AYOM(Signa® EXCITE™ 1.5, GE Medical
Systems, Milwaukee, WI, USA or Signa® HDx™, GE Medical
Systems, Milwaukee, WI, USA), 19] Z27F4 0 & fluid atten-

uated inversion recovery image?} galdolinium-BOPTAE ©]
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TYPEA | TYPEB | TYPEC  TYPEDa  TYPEDb  TYPEDC = TYPEE |

Fig. 1. Type of enhancement pattern of spinal cord on sagittal image.
Type A. No enhancement.

Type B. Subtle diffuse heterogenous contrast-enhancement without solitary or multiple strong contrast-enhancing foci.
Type C. Subtle diffuse enhancement with strong solitary nodular- or tumefactive peripheral rim-enhancing foci.

Type Da. Subtle diffuse enhancement with multiple posterior nodular enhancement foci.

Type Db. Subtle diffuse enhancement with multiple posterior continuous longitudinal enhancement foci.

Type Dc. Subtle diffuse enhancement with multiple central nodular enhancement foci.

Type E. Diffuse strong contrast enhancement without disruption.
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€5} imageS ¥t Brain lesion-S brain stem, thalamus, cor-
pus callosum, 3rd ventricle 591, lateral ventricle 5%, aque-

ductal area, 12]27 white matter® WFo] 2 97 9 2

46.3AM1(32~61ANFL, AR} 3%, FAEE 19Holdth Anti-
NMO oG A 24 TAFE2Q] FrHol= 42, 3A1(31~5941)
For, 35 W& ozt

S o1R-E =Rlsiai Ant1 Ro (SSA) AFFHY A= 117 F 29ollA] 84t
= Bt B ofdoiglony, ZkzF 37A, 5041,
SXZIA}
Anti-NMO 1eG A Hrks I wegddits 5o 24}
olfojglom 11y FolAl 7980l HARE AIR¥SISIHE Anti-
NMO 1eG A g THRR= 4(57.1%)°1902 0 Frol= 118 JAHELL anti-NMO 1eG FAR-F, 5/9%+9
Table 2. Summary of Clinical and Imaging Findings of 11 Patients with NMO
Acute Myelitis Optic Neuritis
Case Age Sex Anti-NMO 1gG Location Enhancement Number of Location Number of
Type Attacks Attacks
1 59 F () C6toT8 E 1 L 2
L
2 32 M (+) C6toT9 E 1 Both 2
R
3 50 F (+) C4toT6 Dc 5 L 1
T1toT10 Db
Cl1toC2 Db
MO to C4 Db
T4toT6 Db
4 61 F (+) C2to C6 B 1 R 6
L
R
R
R
R
5 18 F X T2toT4 De 18 R 3
Whole spinal cord Da R
T toT9 E L
C6toTN Dc
T2toT12 Da
C5to C6 Da
C1toC6 B
C2to C5 C
C1 C
6 31 F () MOtoT1 B 1 R 2
R
7 37 F () T5toT9 B 5 L 9
Both
R
8 45 F X Whole spinal cord X 1 L 3
Both
9 22 F X Lower MO to C6 X 1 L 1
10 42 F (+) C4toT6 E 1 L 2
R
11 35 M () C3toT1 X 1 L 2
Both
Note.—L = left, NMO = neuromyelitis optica, MO = medulla oblongata, R = right, x = do not exam
submit.radiology.or.kr  CHPIE/S2ISIRIX] 2013;68(5):375-383 377



ARIZHA| X7 | ZHA A7

Fig. 2. Type B. 1st attack of acute myelitis in patient 7. Contrasted en-
hanced T1-weighted sagittal image shows subtle diffuse heteroge-
neous contrast enhancement. There are no solitary or multiple nodular
enhancement.

(31.8%) St

2 O] 2FSH spine MRIE AR 2390 5 200
oA} ARSIttt W= oA 2<=tHof| diffuse heteroge-
nous contrast—enhancementS E GA&-Fol s 4~
ol 2FTG W BEOI 40, CFel 24, Dol 10°l,
E@o] 4012 22 DFP(50%)% BH(20%) = EF
(20%)2] 2B574 W2 B 7 T3k 2B5G T
Dgo1lew Da”t 390, Db 491, D7t 391k Figs. 2-5).

= HHEE 1Y 5 5YolA Qe AXEYE &2 54
2pgat k] W 7Ho] Al TFAL 4000l ZF2E 1771, 19
74, 3870, T57HEE Fo 37.37HE (0~ T57HE)o1d e |
ofloflxls AaFat | ol FAIO] EAISIGIT: | BHHo] Al
Aot A AT Ho= elolet WHe> =9
S =R ehokoH, st ol S4kE Hol= He-kE gl
et ] o] IIH 5T e] T4 Anti-NMO IgG,
Anti=Ro (SSA) @A -f-7 2 412 ] HHO] A= Table 3
oF 7t Anti-NMO 1eG @A f-57ofl whet & ge Sarof &=
25k 2tof= QIgiTt. Tht anti-NMO 1gG @A 2} ofgie} 7
WAl anti-Ro (SSA) A A ZAF = B (case number 3 &
7) R5FOA gt Huio] WS HItk(Fig, 6). 12| 2
O] Fhat wroj|A] Zk2F 53519] g/ & Aol I,

ARG 1192 ZHRIOIA] 5 323] 2HAgstod AltE-2 3

Fig. 3. Type C. 10th attack of acute myelitis in patient 5.
A. T2-weighted image shows high signal intensity in the cervical cord at the level of C1-2 (arrow).
B, C. Contrasted enhanced T1-weighted sagittal (arrow) and axial image (arrow) shows tumefactive peripheral rim enhancing nodular lesion at C1-2.
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Table 3. Location of Brain Lesions; 5 of 11 Patients

Patient  Anti-NMO  Anti-Ro _(SSA) Enhancement Brain Lesion

Number  Antibody Autoantibody BS Tha cc 3rd 4th Aque Lat WM
2 + - - 0 0
3 + + - 0 o
5 X - - ) )
6 - - - o
7 - + - o] 0 0

Note.—Aque = periaqueductal, BS = brain stem, CC = corpus callosum, Lat = lateral ventricle, T = thalamus, WM = white matter, 3rd = 3rd ventricle, 4th =
4th ventricle, x = do not exam

Fig. 4. Type D acute myelitis in patient 3 and 5.

A, B. Type Da. At 5th attack of aucte myelitis in patient 5, contrast-enhanced T1-weighted sagittal image shows multifocal nodular (arrows) and
continuous longitudinal enhancement (empty arrows in B) mainly along the posterior aspect of cervical and upper thoracic spinal cord.

C, D. Type Db. At 5th attack of acute myelitis in patient 3, contrast-enhanced T1-weighted sagittal image shows multiple continuous longitudinal
enhancement (arrows) along the spinal cord at C1 to C2 (C). Simultaneously the similar lesion were along the spinal cord at T4-T6 (arrows) (D).
E, F. Type Dc. At 1st attack of acute myelitis in patient 3, contrast-enhanced T1-weighted sagittal and axial image shows nodular enhancement
(arrow) in central portion of thoracic spinal cord at the level of T4.

T 2.99190H(Fig. 7). 98] fhAfolA AR EE AL/dol]
Ot 2150 FhtolAz Aol il A5t 252 SO
F97E 4TollAl liem], Al efsto] A5t ¢
HAE o= T8I & 5 Aol A5k -=0
10%], 129]= 24 Y] Alok= . AKIHEZ 11
oAl /g2 Aol Aeietalon, 1992 ghk= Al
AHat SAlC] YR, o] g g g4
APl A=gotel ettt Al aat 5784
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1970 7|8 SHEfebe. NMO& TiAlo] 244 470 .
2 ox o o= Adlok= EALS 7HR= 5k OSMS®F  Fig. 5. Type E. Acute myelitis in patient 2, without recurrence of acute

O
o] ZrHZIolICL S1x]0 = ol % ol myelitis. Contrast-enhanced T1-weighted sagittal image shows subtle
2 Aol SR 1990 NMOS] Al 301 NMO diffuse contrast-enhancement in whole spinal cord (arrows) with dif-

O] zjgkAJo] T HE]7| AJAFSIR O™, 2006\ M=ZE-2 ZITE7]2  fuse strong contrast-enhancement.
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Fig. 6. VVariable located high signal intensity lesions of the brain on fluid attenuated inversion recovery (FLAIR) or T2-weighted image in patient 7

(A-C) and patient 6 (D).

A. T2-weighted axial image shows focal high signal intensity (SI) in medulla oblongata.

B. FLAIR axial image shows high Sl in left periventricular white matter.

C. FLAIR sagittal image shows edematous white matter lesions involving the corpus callosum, particularly the splenium.
D. FLAIR axial image shows high signal intensity lesion in periaqueductal area of midbrain.

Fig. 7. In patient 2, optic neuritis at first attack. T2-weighted axial im-
age (A) shows high-signal intensity foci in the minimally expanded
left optic nerve. These lesion enhances following intravenous contrast
administration on fat saturated T1-weighted image (B).

O] ZA=HA NMOLF OSMS ko] 720 Waslyony s
AAR= NMO2F OSMSE =2 A3k = Hojof ohthal 7443
TH3). SFAITE OF&lm NMO2F OSMSete] S22 g ekslz] o
O(10-14) AAk= 27F OSMSE 2HEEE B 150 MS
2R NMO 2HA7F B 29tE o} Qs 7HsAdol ok,
OSMS $HARe} NMO $HARS] 422 vlwe o -5t 19
A| 2 0] TAok= Ao ' AJZhEct,

koMl = MS -ECl tieh theke] 5P7F B
oL, FYAA MS7F 2 FHES Hoke At B0
= oA T RIS Z10 2 oflEEk(10, 15). 2kl
oA Hol= MSO] i 2wt G4 Aol sl =41k 2006
| HUE HRA(16) el MSe AYEMR= 5 2] TARE0
Al HOol= MSe}F B YA|=l= S5 HRIttl SHGIEK(6, 17).
TebA] oA OSMSS] RIE7E =& o= ofitol & 4
UL

NMO ZHxFe] 54871 -57F Ala43t spine MRICHA] cord swell-

ing2} multiple level involvement, diffuse enhancement= 20|

o~
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™, brain MRICIA1= supratentorial, frontoparictal white mat-
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Aerstdony LfA] 3o gk glo] 15]9] H4He |
O]a1 Qloq, AfdkEe] A= FSI5HA| ottt
53]9] A 2HERS B = O] FERIOA] anti-Ro (SSA)

A BAoIITL, 1170] BRE F 8011(72.2%) 0041 =g
Ao QIIE 7k Bl stod anti-Ro (SSA) A g 2t
A B854 E ALECl =32 U 4 Ui ok A It
21529 BERLOA] anti-Ro (SSA) | Hlg0] Qitk= ATtE
HOIH(23) Aot vttt AVE HRI 0= & 4= QI3

NMO+= systemic lupus erythematosus F-+= Sjogren’s syn-
drome¥ = A7FAGARO] FHkE 4 Ql= 7o = A
ot 1 A= Hehel Y vt gleh(24, 25). T S
=2oJlA Sjogren’s syndrome SEAFOIA] ] Fl= 24 HHS B
ol NMO ZFAFOJA] Hol= Zu} 8|25} QFARS. HO|Tl anti-
NMO 1eG A = oI Qtths BAlr) QIeH(26-28).
oot HQ kfuf &4 BEHO| Sjogren’s syndromeEH NMO
off oJsfi At Ao = Opal Hotok Sk=t, steroid Al=E
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