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[Abstract] Objective To observe the clinical and imaging characteristics and the changes of
autoimmune antibodies in the serum and cerebrospinal fluid (CSF) of patients with neuromyelitis optica
spectrum disorders (NMOSDs). Methods The data of 10 patients with NMOSDs in Aviation General
Hospital of China Medical University from January 2011 to June 2014 were collected. The clinical and
imaging features were retrospectively reviewed, and NMO -IgG in serum and CSF, anti-nuclear antibody
(ANA), homocysteine (Hcey) and thyroid function were analyzed. Results Cranial and spinal MRI of these
patients showed that brain stem was involved in 3 cases, cervical cord in 3 cases, thoracic cord in 6 cases,
and cervical-thoracic cord in one case. Serum NMO-IgG were tested in 8 cases, among whom 3 patients
were positive (3/8) and 5 were negative (5/8). ANA was positive in one case (1/3), and thyroglobulin (TG)
antibody and thyroid peroxidase (TPO) antibody were positive in 2 cases (2/3). Hypothyroidism occured in
2 cases, hyperthyroidism occured in one case, and Hcy rised in 2 cases. Conclusions NMOSDs
frequently occur in young and middle - aged women. Patients who were highly suspected with NMOSDs
should receive tests of autoimmune antibodies in the serum and CSF, and cranial and spinal MRI
examination, in order to make a definite diagnosis and receive appropriate treatment. Retesting the
autoimmune antibodies should be done in catabasis, in order to identify the relationship between
autoimmune antibodies and NMOSDs.
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Table 1. Clinical features and laboratory examination results of 10 cases with NMO and NMOSDs
o Sox  Ase Duration Atack _ Imolvedsites o ATA(Um) pye,  NMO-IgG CSF Dingnoni
(year) (month) time o g ¢ TPO (WmoVL) Serum CSF Protein OB IgG

1 Female 53 1.00 1 - + - — 33.65 >1000 25 - - 0.70 + 0.88 NMOSDs
2 Female 29 84.00 6 Both - + — — — — — — — — — NMOSDs
3 Female 33 4.33 1 Right - + — — — — - - 1.20 - 091 NMOSDs
4 Female 52 1.56 1 Right - + — 541.60 53.90 — + - 1.10 - = NMO
5 Male 53 3.36 1 - + + — — — — - - 1.40 - - NMOSDs
6 Male 50 2.63 1 Right  + + - — — 21 - - 0.60 - - NMOSDs
7  Female 29 1.10 1 - + - - — — — - - 1.00 - - NMOSDs
8 Female 35 2.00 1 - + — — — — — — — — — — NMOSDs
9 Female 34 36.00 5 Both + — 1:320 0 0 — + - - 1> — NMO
10 Female 53 7.00 1 - + + — — — — + — - - - NMO

+. positive, FH1E ; -, negative, 11 ; —, not done, KK . O, optic nerve, A4 ;S spinal cord, H 4 (the length of lesion = 3 thoracic cord

and/or cervical cord is positive, < 3 segments or no abnormality is negative) ; B, brain, 3k # (the appearance of brain MRI is different from
multiple sclerosis, that is cortex, subcortex, lateral ventricle and stem is positive, otherwise is negative) ; ANA , anti-nuclear antibody, T #% T &
(the normal is negative) ; ATA , anti-thyroid antibody , §it FF AR BRHTH 5 TG, thyroglobulin, B B BRZE 11 ; TPO , thyroid peroxidase, FF AR Bt i S 1k
Y (the normal value of TG antibody is 0-8 IU/ml and the normal value of TPO antibody is 0~13.60 1U/ml) ; Hey, homocysteine, [ % 2 it 24 2
(the normal value is 0-20 pmol/L) ; NMO-IgG in serum and CSF(the normal is negative) ; CSF, cerebrospinal fluid, ili & #f (protein: the normal
value is 0.15-0.45 g/L) ; OB, oligoclonal bands, ZE % & [X 47 (the normal is negative) ; IgG index (the normal value is < 0.85) ; NMOSDs,
ZPT;NMO, neuromyelitis optica, 2B RE R

B JS S

neuromyelitis optica spectrum disorders , W4 2545 B R 1

T2 AGIPL N B AR B HLAE 2R P R FHODR IR 0 B 16 R o 355 0 A A ) 4

Table 2. Results of thyroid function test and serum antibodies test of 4 cases with NMO and NMOSDs
Case Sex TSH (wIU/ml)  Ts (ng/ml)  Ti(pg/dl)  FTs(pg/ml) FTi(ng/dl) TG IU/ml) TPO (IU/ml) Diagnosis
1 Female 29.06 0.86 4.50 2.01 0.49 33.65 >1000.00 Hypothyroidism
4 Female 5.28 0.76 7.50 2.00 0.73 541.60 53.90 Hypothyroidism
7 Female 0.01 — — 8.21 3.48 — — Hyperthyroidism
9 Female 0.55 — — 1.56 0.77 0 0 Unclear reducing of Ts, T

— . not done, KK . TSH, thyroid stimulating hormone , {2 H R I WME TG, thyroglobulin, HUIR IR BR & 1 ; TPO , thyroid peroxidase, HUR IR 2 42
W) . Normal reference value of each index:TSH,0.38-4.31 plU/ml; Ts,0.79-1.58 ng/ml; Ty, 4.90-11.00 pg/dl; FTs,2.10-3.80 pg/ml; FT4,

0.82-1.63 ng/dl; TG antibody,0-8 IU/ml; TPO antibody,0-13.60 1U/ml
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Figure 1 Brain and cervical cord MRI findings of Case 5. Axial T.WI of brain MRI showed multiple punctate hyperintensity
signal of the right frontal subcortex (arrow indicates, Panel la). Axial FLAIR of brain MRI showed multiple punctate
hyperintensity signal of bilateral subcortex (arrows indicate; Panel 1b, lc¢). Sagittal T,WI of cervical cord MRI showed there
were various extent of multiple patchy and linear hyperintensity signal in C.—T; (arrow indicates, Panel 1d). Sagittal enhanced
TiWT of cervical cord MRI showed there were various extent of multiple patchy and linear slight enhancement in C,-Ts (arrow
indicates, Panel le). Axial T.WI of cervical cord MRI showed the lesion was located in the middle of C, with clear boundary
(arrow indicates, Panel 1f).
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Figure 2 Brain MRI findings of Case 10. Axial TWI showed patchy hyperintensity signal in the corticospinal tract area of
left ventral pons (arrow indicates, Panel 2a). Axial TWI showed multiple punctate hyperintensity signal in each side of the
paraventricular area (arrow indicates, Panel 2b). Coronal FLAIR showed linear signal around the central canal of medulla

oblongata and spinal cord (arrow indicates, Panel 2c¢).




. 804 - Hh e A B 22 B 2 2014 4R 9 H A 14 555 9 B

Chin J Contemp Neurol Neurosurg, September 2014, Vol. 14, No. 9

AL A 2 5 2B 3 IR () 2R 2 ok 2 R K T B S T
w L R B RIT RIS I E A A A R b R
AL A5 I P B A L R - B 5 B [ S A RE 65
3 AT 6T PR A0 i ) B R i R RS £E T A0 T-8
S5 VNS BB A b R AN A R R AN, 32— 2
T I - 10 5 B A 8 R[] AR o bk SR 2 A N
LA 2 B R I KR 2 RGN R I STk
i, AMREYN ML EHRES, LHLED
PE R T A R 2 B 2R K T A e HL S R e
i e BuK - JE K, 5 AQP4 HLMAR /K - 7R JE S Bk
P R, W R E— 2 R B X () R
SR 5 P 2 R O R A T IR A Y o

PR 22 5 4 1 8 B 2 o A 2 B R BN o kb
P LT M 5 A B A QP4 JK - B AIG, LA B2 41 Bt %k B U
A FMARVIE AR AR . B RN, ok
TE8 N A W T1gG, T H 1L % NMO-1gG T+ /5 & — & 7K
SR AT B T PR I A . AR I 5 R A
228 B R R B R E N B B NMO-1gG ¥ 2 B,
2 {8 e 100 LR PR ™ R A I I A T )
TP . A IR FRATTKE B 22 G v IV ANk B T AQP4
itk kA qk, LA B — & Z AR 56 &, [ i 3
R S RS ) R R R S A Bl R B
LW A IR YT o ARSI M OB B A RO
B IR TRTE  E IX Y S B TG AR BT L (H 3R
i B DX A BH P A 2R A, HE I AT REAEAE 2 Y
2 G G g SN 5 AR 1 R e, T g
JE O WEAN T, AR N E A A 2 A R
22 PR R AR B8 IR AR 1 B 4 BT, DAAS
BN M. Tk, CTMMAEERAIE
HoAth [ B G 5 T 5 905 1 4G B RS £, RN T S
S5 FROIR R T RE RN BT R R IR e A 3 3k A A A G
H3E . O'Riordan 55 A 12 B bR 2 B 48 AR
oL b 4 ) it i B R R AR BUR PR o vk B
O L B A B2 ML AN T R . — TR A
VU HEZF 0 0 A7 08 2 I A AR o, Bt IR AR Bt
AT m R R AR M & &R £,
Munteis 55 "Xt 93 ] & 283697 0 £ & M 4k R
11 47 HE bR B 0 A B 8 2 R Ao T, R B 2 kb
Tt £ 20 RO B T RE S RRCE 2 O I R T R R 2
REVIR 3 o ASWEIEA 4 G000 25 BE R 1% R B A
It H B gz o BRI (ATTD) & ¥ 8 Lok, 2
FHR R ) BB U AR 1 B8] FEOBR R T BB T, A% 1 R DL
B S8 AR o f AR AR5 R /INRE AR [l JEE F 5, A3

9o A Ay ¥ 42 32 IR IR 2 g R L e M4 A 2 1 4 ol
S RE AR R P B AR G R B O A, IR U
PP 2245 56 A FB A AT HR IR T B R A B B AR
Wikt T, LLA R — B Z B K & .

A 58 0 WL Bl 28 R R I R 0 R e R N
AR A, DAL NMO-1gG  ANA it H R IR 47t
A | TR 7R 2 T 2 R 3R 38 A8 Ak HE AT 3 A, R i — 2D b
RIS FH TR,

2 £ x #t

[1] Figueroa M, Guo Y, Tselis A, Pittock SJ, Lennon VA,
Lucchinetti CF, Lisak RP. Paraneoplastic neuromyelitis optica
spectrum  disorder associated  with  metastatic  carcinoid
expressing aquaporin-4. JAMA Neurol, 2014, 71:495-498.

[2] Wingerchuk DM, Lennon VA, Pittock SJ, Lucchinetti CF,
Weinshenker BG. Revised diagnostic criteria for neuromyelitis
optica. Neurology, 2006, 66:1485-1489.

[3] Frasquet M, Bataller L, Torres-Vega E, Durdn-Moreno M, Garcia-
Verdugo JM, Sevilla T, Rivas S, Pérez-Miralles F, Simé-Castell6 M,
Casanova B. Longitudinally extensive transverse myelitis with
AQP4 antibodies revealing ovarian teratoma. J Neuroimmunol,
2013, 263(1/2):145-147.

[4] Wingerchuk DM, Lennon VA, Lucchinetti CF, Pittock S]J,
Weinshenker BG. The spectrum of neuromyelitis optica. Lancet
Neurol, 2007, 6:805-815.

[5] Popescu BF, Lennon VA, Parisi JE, Howe CL, Weigand SD,
Cabrera - Gémez JA, Newell K, Mandler RN, Pittock SJ,
Weinshenker BG, Lucchinetti CF. Neuromyelitis optica unique
area postrema lesions: nausea, vomiting, and pathogenic
implications. Neurology, 2011, 76:1229-1237.

[6] Takahashi T, Miyazawa I, Misu T, Takano R, Nakashima I,
Fujihara K, Tobita M, Itoyama Y. Intractable hiccup and
nausea in neuromyelitis optica with anti-aquaporin-4 antibody:
a herald of acute exacerbations. J Neurol Neurosurg Psychiatry,
2008, 79:1075-1078.

[7] Kitley J, Waters P, Woodhall M, Leite MI, Murchison A,
George J, Kiiker W, Chandratre S, Vincent A, Palace J.
Neuromyelitis optica spectrum disorders with aquaporin-4 and
myelin - oligodendrocyte glycoprotein antibodies: a comparative
study. JAMA Neurol, 2014, 71:276-283.

[8] Nakamura M, Miyazawa I, Fojihara K, Nakashima I, Misu T,
Watanabe S, Takahashi T, Itoyama Y. Preferential spinal
central gray matter involvement in neuromyelitis optica: an MRI
study. J Neurol, 2008, 255:163-170.

[9] Xu XH. Hot spots and challenges of multiple sclerosis and
related disorders. Zhongguo Shen Jing Mian Yi Xue He Shen
Jing Bing Xue Za Zhi, 2013, 20:77-78.[ V7 ¥t 5¢. 2 J P fifi 4k K%

&, 2013, 20:77-78. ]

[10] Cheng C, Jiang Y, Chen X, Dai Y, Kang Z, Lu Z, Peng F, Hu
X. Clinical, radiographic characteristics and immunomodulating
changes in neuromyelitis optica with extensive brain lesions.
BMC Neurol, 2013, 13:72.

[11] Bryushkova EA, Vladychenskaya EA, Stepanova MS, Boldyrev
AA. Effect of homocysteine on properties of neutrophils
activated in vivo. Biochemistry (Mosc), 2011, 76:467-472.

[12] Zhang X, Li X, Zhu DQ, Qiao J, Chen XJ. Increased plasma
homocysteine levels in patients with neuromyelitis optica.

Zhongguo Lin Chuang Shen Jing Ke Xue, 2014, 22:264-268.[ ik



R EAC A 2B 2 2014 4F 9 HES 14 555 o

Chin J Contemp Neurol Neurosurg, September 2014, Vol. 14, No. 9

805

R, 2R, RATT, TREE, BRI A iR ) 252 i 2 R I RE 5 AR A
ZH R 9 G R M. G R 2R 2, 2014, 22:264-268. ]

REF . WA 20 B R R I HUIR BRI RE B iR ko 2s &OF % B &
G P 1 FR R R 19 0 B, A R SRS A TR, 2012, 12:373-

[13] Paul F, Jarius S, Aktas O, Bluthner M, Bauer O, Appelhans H, 375.]
Franciotta D, Bergamaschi R, Littleton E, Palace J, Seelig HP, [15] ORiordan JI, Gallagher HL, Thompson AJ, Howard RS,
Hohlfeld R, Vincent A, Zipp F. Antibody to aquaporin 4 in the Kingsley DP, Thompson EJ, McDonald WI, Miller DH. Clinical,
diagnosis of neuromyelitis optica. PLoS Med, 2007, 4:E133. CSF, and MRI findings in Devic’s neuromyelitis optica. J
[14] Jia HJ, Ye J, Zhao XL. Retrospective study on thyroid function, Neurol Neurosurg Psychiatry, 1996, 60:382-387.
the change of autoantibodies, and concurrent autoimmune [16] Munteis E, Cano JF, Flores JA, Martinez - Rodriguez JE, Miret

thyroid disease in patients with nenromyelitis optica, and
of NMO patients
associated with autoimmune thyroid disease. Shen Jing Ji Bing

Yu Jing Shen Wei Sheng, 2012, 12:373-375.[ B{£T4H, -#%, &

M, Roquer J. Prevalence of autoimmune thyroid disorders in a
Spanish multiple sclerosis cohort. Eur J Neurol, 2007, 14:1048-
1052.

analysis  of the clinical manifestation

(Wi hs H 93 :2014-08-18)

i H - MEH - Y-

(FEARMERFREIREDRTRESEXHMER

Qo T AR 22 52 9 24 25 ) i 600 #9819 2 2 SCHR — % B GBYT 7714-2005¢ 305 2 75 SCHik 35 57 0 U ) >R PR Fe 4 1 1)
S, KR HCAE S I S O Y BT R A BT Iy 5 AR o R R S 5 | TR AR S S SOk, TR T R R R R
A IGBAF SN R SRS o 4275 SRS SEUH B 5 4, A AT RLE a8 ibid” R . B 30k i R THER (£
FARE B SCE G EA AR R A A RS RS L WP SCEAR S AT SCEAR ) B Al g o A S A B T 4
5, LA Index Medicus YR XN e, th SO I T 424 0 4550525 SRS 035 6 1L TURS . e SCXGRTE X35 5% I, SCikF 5 )
Je ) H 5 B B4 P SCSCHR SR SO, RO R SCOSCHR 1R I A B S SOR DR DF S TR AR08 e R E A S EIE A,
BT T, RS . WA FRLDGE 5 %

(DA s FEGEE. B4, T4, 4, BT 1R T

24 : [1]Gao S. Ten-year advance of transcranial Doppler ultrasonography. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2010, 10:127-136.[ fy1l. 28 /i 2 & ol s Ak e b R BUHI 22 50 24 A, 2010, 10:127-136. ]

(2) Vel 2 AR BRSTER . A B A 5 5. A TTEH (FIan B ). MUAS T (A5 1RO 25 5%). Hh i
A, AR 51 SO -1k B

24 45) . [ 2] Louis DN, Ohgaki H, Wiestler OD, Cavenee WK. WHO classification of tumours of the central nervous system. 4 th
ed. Li Q, Xu QZ, Trans. Beijing: Editorial Office of Chinese Journal of Diagnostic Pathology, 2011: 249-252.[ Louis DN, Ohgaki H,
Wiestler OD, Cavenee WK. FFHXHIZ RETHE WHO 7326, 4 B 95, IRIKHR, 3%, JUat: 2 Wil B2 4, 2011: 249-252.]

(37 4 STk 2 s 2 B Hh SOk EZE SR, B iR SO 44 /) % 3 R BT L AL AL A4 R 8. RRAR (5 1R
AN, R R, W RRAR: AT Hh SCHIGES DL 1k Bt

2 (3] B AL LB/ TR SER 4. 3 . iR BWERRAEOR HiRE, 1994: 564-576.

(4) HL SR 3 SR 2 b AT A4 IR 25 5 [ SOk AR A8/ SCRR 4R AR A8 T, — B IR i T8 BT -1k D05 35 5[5 1 H 4 T 1) 2
AR IORIT [R) B A2

2600 [ 41 I%. T4 AR [M/CDV/BTEEE, SKBT M. M2 R iizin b, Junt. AR 2 7352 AR, 2005.

[5] Abood S. Quality improvement initiative in nursing homes: the ANA acts in an advisory role [J/OL]. Am J Nurs,
2002, 102:23[2002-08-12]. http://www.nursingword.org/AJN/2002/june/W awatch.htm.

[6] Foley KM, Gelband H. Improving palliative care for cancer[ M/OL]. Washington: National Academy Press, 2001
[2002-07-09]. http://www.nap.edu/books/0309074029/html.

(5) 2Bk s BREFTEE . WA B 5 R, U0, F0. Mt MRE, B 51 3CET- 1L T

24 L7 T B B P G i e s PR oy, AR R A A B A 5 — e el R 2 T AR 0 TS R e R R 2 ORI 4,
ALFLTT, 2002, Akt A E R T 4 4o 2 B 50r 2, 2002



