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[Abstract] Objective To analyze the clinical and imaging features of serum NMO-IgG-positive and
NMO-IgG-negative Chinese patients with neuromyelitis optica spectrum disorders (NMOSDs) based on the
2015 version of diagnostic criteria. Methods Retrospective analyses of clinical and imaging data were
held on 96 patients with NMOSDs (64 NMO-IgG-positive patients and 32 NMO-IgG-negative patients) who
were admitted to Tangdu Hospital of the Fourth Military Medical University from January 2013 to December
2015. Results Gender ratio, age, age of onset, duration and annual relapse rate between NMO - IgG -
positive and NMO - IgG - negative patients were of no significant difference. Symptoms of spinal cord
involvement were most common during the first attack, with incidence rate of 48.44% (31/64) and 56.25%
(18/32), respectively, for NMO-IgG-positive and NMO-IgG-negative patients, while limb numbness was most
frequent. Among the first-episode optic nerve symptoms, unilateral visual loss was more common in NMO-

IgG-positive patients (12/16) and bilateral visual loss was more frequent in NMO-1gG-negative patients (6/
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9). Intractable hiccups and vomiting suggestive of area postrema involvement was more common in NMO -
IgG-positive group than that in NMO-IgG-negative group (11/18 vs 2/7), but the difference between 2 groups
was not significant (P =0.087, 0.202). The first-episode lesions of spinal cord were most frequently located
in the cervical cord in both groups [41.67% (15/36) vs 11/17]. The incidence rates of both cervicothoracic
cord lesions [41.67% (15/36) vs 1/17] and spinal cord lesions = 7 vertebral segments [36.11% (13/36) vs
1/17] were significantly higher in NMO -1IgG - positive group than those in NMO -IgG -negative group (P =
0.008, 0.022). The occurrence rates of intracranial lesions [90.63% (29/32) vs 14/17] and contiguous
lesions involving medulla and cervical cord (6/11 vs 1/2) between 2 groups had no significant difference (P =
0.702, 1.000). During the disease course, there were no significant differences in the incidence of spinal
cord [84.38% (54/64) vs 84.38% (27/32)], contiguous lesions involving medulla and cervical cord (9/19 vs 3/
6) and intracranial lesions [86.54% (45/52) vs 83.33% (25/30)] between 2 groups (P =1.000, 1.000, 0.934).
Conclusions Analysis of clinical and imaging features between NMO-IgG-positive and NMO-IgG-negative
Chinese patients with NMOSDs according to the 2015 version of diagnostic criteria is helpful to further

improve diagnostic level of the disease.
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Table 1. Comparison of general data between 2 groups

NMO-IgG-  NMO-IgG-

I o : Statistic
tem positive negative lue value
(N =64) (N=32) '@
Sex [case (%)] 0.505 0.477
Male 12 (18.75) 8 (25.00)
Female 52 (81.25) 24 (75.00)

42.86+15.34 46.25+11.73 1.099 0.275
39.42+15.71 42.22+13.48 0.861 0.392

Age (x s, year)
Age of onset

(v s, year)

Duration 31.00 39.00 1.267 0.205
[M (P35, P7s), month] (20.25, 60.00) (23.50, 91.00)

Annual relapse rate 0.85 1.00 1.223  0.221

[M (Pss, Prs), times] ( 0.54, 1.21) ( 0.63, 1.50)

X’ test for comparison of sex, two-independent-sample ¢ test for
comparison of age and age of onset, and Wilcoxon rank sum test

for comparison of duration and annual relapse rate

R2 NMO-IgG BT 5 NMO-1gG BAPE 4 8 3 1 & ik
Z BRI A (%) ]+

Table 2. Comparison of first symptom site between NMO-
IgG-positive and NMO-IgG-negative patients [case (%)]*

Item NMO-IgG-positive NMO-IgG-negative

(N =64) (N=32)
Spinal cord 31 (48.44) 8 (56.25)
Optic nerve 13 (20.31) 6 (18.75)
Brain stem 15 (23.44) 4 (12.50)
Spinal cord + optic nerve 2( 3.13) (3.13)
Spinal cord + brain stem 2( 3.13) (3.13)
Optic nerve + brain stem 1( 1.56) 2 ( 6.25)

*Fisher’s exact probability: P =0.660

&3 NMO-IgG BT 5 NMO-1gG BAPE 4 8 % 1 &k
A LB B (%) ]

Table 3. Comparison of first symptom between NMO-IgG-
positive and NMO-lgG-negative patients [case (%)]

NMO-IgG- NMO-IgG-

Item positive  negative X’ value P value
(N=64) (N=32)
Spinal cord symptom 35% 20%*
Weakness 23 (65.71) 14 (70.00) 0.106 0.978

Numbness 32(91.43) 19(95.00) 0.000 1.000
Bowel/bladder 14 (40.00) 9 (45.00) 0.131 0.718
Optic nerve symptom 16% 9% - 0.087
12 (12/16) 3 (3/9)
4( 416) 6 (6/9)

Unilateral visual loss

Bilateral visual loss

Brain stem symptom 18%* T*
Nausea, vomiting, 11 (11/18) 2 (2/7) - 0.202
hiccups
Other symptoms 11 (11/18) 6 (6/7) - 0.362

#actual number of attack, B AR W AR 19 52 B 9 61 4L o
Fisher’s exact probability , Fisher ffi ] ## %7

(42.22 + 13.48) % ; JN FE 8 ~ 192 A~ H , o i1 i 72

39.00(23.50,91.00) ™ H ;48 K 20.19 ~2.771K,
H 7 H 1.0000.63, 1.50) K o PRI B8 #H — 5 B I
B, ESHM LG FE L (P>0.05,% 1), M8,

I R B
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Figure 1 MRI findings of spinal cord lesions of NMOSDs
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1b)

la

1d

FRARAE

1bh
le

o DA 18T
6 DT TRT T W T 2

Sagittal T,WI
showed contiguous long - segment lesions located in medullary - cervical
junction and cervical cord (arrow indicates, Panel la) and lower cervical

as  well as

thoracolumbar cord (arrow indicates, Panel lc¢). Axial ToWI showed high-
intensity of cervical (arrow indicates, Panel 1d) and thoracic (arrow

indicates, Panel le) transverse lesions.
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Table 4.
positive and NMO-lgG-negative patients [case (%)]

Comparison of first spinal cord lesions between NMO-IgG-

NMO-IgG-positive NMO-IgG-negative _»

Ttem (N =36) (N=17) X value P value
Location - 0.023

Cervical 15 (41.67) 11 (11/17)

Cervicothoracic 15 (41.67) 1( 1/17)

Thoracic 3 ( 8.33) 4( 4/17)

Thoracolumbar 1(2.78) 1( 1/17)

Whole spinal cord 2( 5.56) 0( 0/17)
= 3 vertebral segments 34 (94.44) 14 (14/17) - 0.313
= 5 vertebral segments 19 (52.78) 5( 5/17) 2.544  0.111
= 7 vertebral segments 13 (36.11) 1( 1/17) - 0.022

-, Fisher’s exact probability, Fisher T ) A 2R

Z % H 51T 35 X (Fisher ML 23 . P =0.023, %
4) o HH  NMO-IgG FHE 21 5B 35 20088 - i 18 14 22 95 kb
KA F(41.67%) = T NMO-1gG FAPEZ (1/17) H 2%
SHAG 2B L (x*=7.016,P =0.008) . M4k,
NMO-IgG BH 1 4 F1 NMO-1gG BH 4 20 43 51 A 34 1)

(94.449%) F1 14 41(82.35% ) ikt = 3 ~HE
T BE, 19 6] (52.78% ) il 5 41 (29.41%)
Wk = 5 A HEURT B, 4l 22 5 4
2R X (P =0.313,0.111) ; 11 P 41 9%
kb= 7 A ME KR W BE 0 ok 13 il
(36.119%) F1 1 #1(5.88% ) , 4 8] 22 5+ A 4t
T2 5 L (Fisher i I HE A2 15 . P = 0.022,
F4) () mNFEEE(E 2) : B IR R A
32 il NMO-1IgG FH 4 1 17 #1 NMO-1gG [H
PE B A7 3k 3 MRI K 25, 4 51 4 29
(90.63% ) 1 14 51 (14/17) H B /5 P4 95 A,
Wi 2SRRI FEL(X=0.147,P =
0.702) o NMO-IgG FH 441 F1 NMO-1gG A
P4 BB E N R R B 18 il
(62.07% ) 1 6 i (6/14) . 8 K& i T 17 #i
(58.62% ) FI 8 i (8/14) . & Je /N i 1 il
(3.45% ) 12 B (2/14) , 41 18] 22 5+ ¥ o 52
2 X (P =0.235,0.927,0.243; % 5) .
A, NMO-1gG BH % 20 il NMO-1gG BA 1
2 E WK i R AR 430 R 11 A 2 ]
Hodre 7l (6/11) F 1 B (1/2) 5t 4E 45 - 201
Skt (B 3) 4l 22 5 gt & X
(Fisher B VI 275 : P = 1.000) .

2. AR A (D) F RN
Kb T R R R R AT B HE MR A 2
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Figure 2  MRI findings of typical intracranial lesions of
NMOSDs  Axial FLAIR showed high - intensity signal of dorsal
medulla lesion (arrow indicates, Panel 2a), lesion surrounding the
fourth (arrow Panel  2b), longitudinal
involvement of left corticospinal tract extending to cerebral
peduncle (arrows indicate; Panel 2c¢, 2d), lesion involving bilateral
Panel 2e),
splenium of corpus callosum (arrow indicates, Panel 2f).

ventricle indicates,

hypothalamus (arrow indicates, and lesion involving

£S5 NMO-IgG MHYEL 5 NMO-1gG FAVE 4 B % B Ik & R
FRF 58 PR e 1) B4 C 9% ) ]

Table 5. Comparison of first intracranial lesions between
NMO-1gG-positive and NMO-IgG-negative patients

[case (%)]

NMO-IgG-  NMO-IgG-
[tem positive negative X’ value P value
(N=29) (N=14)
Supratentorial brain 18 (62.07) 6 (6/14) 1.413 0.235
Brain stem 17 (58.62) 8 (8/14) 0.008  0.927
Cerebellum 1( 3.45) 2 (2/14) - 0.243

—,Fisher’s exact probability, Fisher i Y] #f %

(11.11%) F 4 B (16%) , A 10 22 R IR LG5 2 X
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Figure 3 MRI findings of contiguous lesions involving
medulla and cervical cord of NMOSDs  Sagittal T.WI
showed linear lesion involving medullary - cervical junction
(arrow indicates, Panel 3a), high - intensity signal of
contiguous lesions involving medulla and cervical cord (arrow
indicates, Panel 3b).
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Table 6. Comparison of all lesions of spinal cord

between NMO-IgG-positive and NMO-IgG-negative patients
[case (%)]

NMO-IgG-positive NMO-IgG-negative _»

Ttem X value P value

(N=54) (N=27)
Cervical 43 (79.63) 24 (88.89) 0.529  0.467
Thoracic 37 (68.52) 14 (51.85) 2.144  0.143
Lumbar 2( 3.70) 3(11.11) - 0327

-, Fisher’s exact probability, Fisher T )AL 3R

R7 NMO-IgG BHYEL 5 NMO-1gG BA P 41 B 3 % it v /i
P kL e EE (4 (%) ]

Table 7. Comparison of all intracranial lesions between
NMO-IgG-positive and NMO-IgG-negative patients

[case (%)]

NMO-IgG-  NMO-IgG-
Item positive negative  x’ value P value
(N =45) (N =25)
Brain stem 25(55.56) 12 (48.00) 0.368  0.544

Supratentorial brain 35 (77.78)
5(11.11)

15 (60.00) 2.489  0.115
4(16.00) 0.045  0.831

Cerebellum
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Acoustic schwannoma in cerebellopontine angle
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Figure 1 A 54-year-old female suffered from right hearing loss for 2 years and headache for 7 d.
Head imaging showed a space-occupying lesion in right cerebellopontine angle (CPA) cistern, which
was removed under operation. Postoperative pathological diagnosis revealed acoustic schwannoma.
Axial CT of inner acoustic canal (IAC) revealed enlargement of the opening (arrow indicates, Panel
la). Coronal T'WI showed a mass in the cistern of right CPA with slight hypointense (arrow
indicates), involving IAC (Panel 1b). Axial T,WI showed an irregular cyst-solid lesion in right CPA with high-intensity (arrow indicates)
compressing the adjacent brachium pontis and involving TAC (Panel 1c). Axial enhanced T/WI showed obvious enhancement in solid
component of lesion in both right CPA and TAC, just like "ice cream on cone" (arrow indicates, Panel 1d). Axial GRE showed several
patchy hypointense foci (arrow indicates), suggesting microhemorrhage within the tumor (Panel le).
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