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Clinical characteristics analysis of neuromyelitis optica spectrum disorder
initially presenting with acute brainstem symptoms in 28 patients
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[Abstract] Objective To explore the clinical features and prognosis of patients with neuromyelitis optica spectrum
disorder initially presenting with acute brainstem symptoms. Methods The clinical data of 185 patients with neuromyeli-
tis optica spectrum disease who were admitted to the Affiliated Hospital of Xuzhou Medical University from January 1,
2009 to August 1, 2020 and met the international diagnostic criteria for NMOSD were collected. The clinical features,
laboratory examinations, neuroimaging characters and prognosis of 28 patients with NMOSD initially presenting with
acute brainstem symptoms were analyzed. The clinical features and prognosis of patients with NMOSD with acute brain-
stem symptoms as initial presentation were compared with patients with NMOSD with other symptoms. Results There
were 28 patients (15.14%, 28/185) initially presenting with acute brainstem symptoms. Intractable nausea, vomiting
and/or hiccup were the main symptoms in 17 patients, diplopia was the main symptom in 4 patients, and dizziness, facial
numbness, pruritus, etc. were the main symptoms in others. The positive rate of serum aquaporin 4 (AQP4)-igG anti-
bodies was 76 % (19/25). MRI revealed that lesions were usually located in the area postrema, dorsal medulla oblongata,
pons and area around the fourth ventricle. Among the 28 patients, 15 patients were misdiagnosed. Compared with the

non-misdiagnosed patients group, the ratio of neurology department as first visit department was lower in the misdiag-
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nosed patients group (P <C0. 05). The misdiagnosis rate and annual recurrence rate of 28 patients were significantly high-

er than the others (both P <C0.01). Conclusion NMOSD patients with brain stem injury as the first manifestation are

not uncommon clinically, and the lesions are usually located in the final region, the dorsal medulla oblongata, the pons,

and the area around the fourth ventricle. Serum AQP4 antibody and head MRI are helpful for diagnosis. Such patients

have a high rate of early misdiagnosis, and are more likely to be misdiagnosed when first diagnosed in non-neurologic

departments, and more likely to relapse than NMOSD with other symptoms.
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Figure 1

Head and spinal cord MR
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Table 1 Comparison of clinical features and prognosis between the misdi-

agnosed group and the non-misdiagnosed group of 28 patients

with NMOSD with symptoms of brain stem injury as the

first manifestation

PRz H RPRLH

MH (n=15) (n=13) P
7k 13(86.67) 10(76.92) 0. 639
RIRAFEIRE () 44.07+11.73 40.69+19.30  0.575
Hi2MaR 9(60) 13(100) <0.05
PIMR i /WG 336 9 AR B & 8(53.33) 10(76. 92) 0.254
AQP4 Hi A& BH 11(11/14)(78.57) 8(8/11)(72.73) 1.000
SRS RO/ AE) 0.67(0.57,1) 0.67 (0,1) 0.516

(11/28), K & H MR 5 J5 — W B 15 5k 12 Hh B 5 1)
IR Bk R L % (EDSS) 18 4% 4% WK 43 2 (< 5.0
) B4y 4 (=5.0 430 HAp R 4 4l 23 6, @4l 5
il s o4 P L 17. 86 %4 .

2.7 LIz R B Ok R NMOSD 5 DL



. 762 o B\EREF 2023 F 5 A % 35 %% 58 Med ] West China, May 2023, Vol. 35,No. 5

e IR A G 1 NMOSD Iifi R 45 55 K WSt P4l
AP L K A I L AQPA-TgG T4 B 22 | BE U5 i 1]
T — R B U Bk 32 e i AR 2 Bt 3 R
e Jm — W U7 sk 12 B B 1Y EDSS 143 7K - J6 BH i
225 (B P>0.05) . HLIG T Z R 8 &R
NMOSD F {12 % (P=0. 004,<0. 01) AE & & R W
B E T HAL NMOSD 41 (P=0.003), W% 2,

F2 URTERERAETLZRIN NMOSD 5 I H it K EHH
NMOSD Byl R4 S RS L B [ (x £5).n(X1072) , M(P;s,

Ps) ]
Table 2 Comparison of clinical features and prognosis of NMOSD with
symptoms of brain stem injury as the first symptom and

NMOSD with other symptoms

i 4 R A A i T E AR N
7 HRENR HERU
=] ) ; P
NMOSD NMOSD
(n=28) (n=157)
ok 23(82.14) 132(84.08) 0.798
RIGAER () 42.50+15. 49 44.62+14.78 0. 489
AQP4 Hi A& FH 19¢19/25)(76) 113(113/151)(74.83) 0. 901
LIRS A B 15(53.57) 41(26.11) <0.01
i 15 ] (AR 2(2,3.25) 3(2.4) 0.367
BREZ B=3 PHER 11(39.29) 86(54.78) 0.131
EDSS ¥4 =5 4 5(17. 86) 37(23.57) 0.506
AR R F QR /A 0.67€0.5,1) 0.33(0,0.67) <0.01

3 itig

NMOSD 38 ¥ 2% 3 A W0 28 48 T B B A D 4
B2 AHALAE B 5T K BT AQP-4 i M B R
EF7SP S0 N1 I e N 1 O N VAR T S 17
RIUHFFEFR W] 9 AAH = & L NMOSD & 3 48
o TR HLUE Sy B/ S R BRI
N A 98 & T DL X 28 A AE S A% O E i 1
NMOSD* ", 5 k5 He At 25 78 figi + 32 1 (1) NMOSD,
AR SCH T A2 R S AR R R DU T 52 4500 IR
R 3% B0 R 28 R A I AR e 1 I R R AR B TS
SRR VBUR R R 2 NMOSD 1Ry i AR i 282 3R 42t
PE SR 5 1) T AR L R O B LU L R 2 L
TYARYT R NMOSD 35 HA 3 20 K& . 1 LA
T2 PIEAR N & R NMOSD % 5) i il 5 1%
L R HER S W . Bukhari 25060 76 8k F) W 5 5 76 2%
XA W 5% 45 5 W oon, DL N RE IR b B & R B
NMOSD &4 & BB E M 17% ., MifE—T0 H A&
it 500 NS5 09 A 5T o . DL T AR 9
NMOSD & F Ry 9. 2%, LK i 19 5 He Ry A% oA
8. 6% . AHESE & B, LU T 32 BURE AR AE R 15 K& AE
MR E SR MR GESE i NMSOD 4 5 1l 15.14% . 5
W A2 A D BF 98 B AR — B

AW, 28 ik e IR S B A R B NMOSD

e S WA 170 R T NI 4 o S W L B s - 1 2
R B 60. 71 %, 31X 5 BE A A 5% 45 AR L Il
PR K e 2RE R T 43 R e 5 X 2R G Ak . H R 2 &
NN S B Je DX A R 1 e ) 7, HL 7 5 I i ==
JEH 5 IRAAZ AR AR P 5 08 A5 B AL 3 B e Ja X
S50k S PE Y R XN TS = B
HERE Y B A0 A . PSS Y o i B R R E R
AQP4 Fik AN AP I AQP4L LK E G =7 AL 7=
AR RAE B FE . T AQP4 38 )z ik T N 5k
K i T TR A R R A BB R R A AN
7] o F8 ] DS R T RR AR | Sk B L AROK e % A 1
HERIER . AN & WA ek B e X 2R A
TIE 22 J 5% 8 DL 4 oG 1 32 52 9 HR o IR A 1) A DG BF 5 )
S AIE B T X — P X n e S R 3h b iR £ A
AQPA HriA Ty B K 1y o = J8) Bl i) i+ 75 35 3564 ¢ .
W2 R S P N i B ) 5 A B A L il 92 95 A
TRIE .

ARG, AQP-4 PR FAYE B &b 76 %0, 5 IR
FR RS RIS 45 S L X 4R 7R AQP-4 IfiL T HL MR 1
BRI A B F 2k NMOSD 3% 593050, BLA: (4 #F
S8 . NMOSD 5 & 0 T B L5 A AE R Gt 20 BE IR
AR 5T R S S i . AR gl & B
T B A B G A DG B Y BH A 2 R 9 dn bt
ANA Frif Bt SSA Fifk FEXGR I F . TPOAD %, It
iR RIS NMOSD B # £ 76 A 5 s R G0 K
M52 EL . R MOG-Ab A & 5 & % 9Nk J&—
A 57 1) L R S5 00 0 IR 2R o AL IR 1) — T 25 3 A3
KB, FE M VE AQP4-Ab B ) NMOSD 3
MOG-Ab 0 BH M 2 09 75 48 i » R W AE AQP4-Ab
If % BA4E NMOSD g3 i &5 MOG-Ab 45 B T #E#
WA YT o A P A I R VR B
A TgA TgM | TgG S HUAAR Y 5% B o0 A% L 5 v P
FEABAME M 25 A BRIk A WK A8 7T 25 NMOSD
12 W7 S S5 8 W B IR B . S AR 2 O T AR BF 5
KB NMOSD 1) iz 48 5 38 5 A F 55 e X, 28 58 75
A5 Bk 40 55 D fi 2 ) R X 38 25 3 07 4 i MR A A Al
AR Sy 3 A 19 S 7 o kL 3 55 R A F 9 R B Y G A
K20 T AQP4 5 K Il = L K A T 1L X S —
T R 32 B — b RTRE R R R A O
PE R AE A B J IR T4 A2 00 IX 38, ) a0 55 R X3k, 76
TR (A B B, A G AQPA 328 it 32 Bl T R B fili A
JE = A AQPA LA L BE A R R 5 o s RE 1
o I G B 22 4, B NMOSD B 55 7258 37 5 K 5 95
RUHBEAZ TR RER T 4128 & AQP4
PUpr s> . ARBFIE A 8 BB Mk TR AT



WA EF 2023 F 5 A % 3545 % 58 Med] West China, May 2023, Vol. 35,No. 5 . 763

HE 2 FRE A LATE A A T B 8 2B i A8 A i 3] 5l
PEAT FE B M 451 & NMOSD (95 S rEiF 4, B3k
[ M ELI2 BT F 58 B, HoAb K Y BE T 2 9B
e A8 b ] B K HE B TS O, W6 3 OF 0 B g A 2
LN B ESR VR TR

REZEEHRRRZEEHD . MENBHE N T2
BEEM L. =R EMmEB R =ENEENE 2
B, 3R2R 0] Be S BN, X 5 3 9 0 — 00 [ A A
AR X AT AR5 0 1 PR L B A A R
20 BE 55 AR & X 28 s A R S R O R R
K, HR . XMESwRS 2 THOREWEE
PR E PR AE X A58 5 R IR A R B — 7

WE AR A ZT 2 W1, AR A4 28 2 w4 B R L 9w 1Y)
NMOSD F 35 & 93 4 1% 5. DL A 28 R sl 4 4 ke s
1) NMOSD 8 # . (HARNFF 5 8w, W41 ] 19 & %
IR AG TR I B2 7., AR E R
FFEA B KNI fE 2 S 80X — 45 B RN, A HF
FE 2 18] 1) e Je — U BE U7 3R 12 B B ) EDSS 3
SYAL 2R, SRR -8 . |
I WFGE SR B AT 16 15 48 9 NMOSD fBl-F- 45 %5 5
1) EDSS £33 . Hil 7 25 55 7™ 8 A 5% R A 3 Al
75 57 AT RE 55 B DT I IR L AR AR e R AR AR R A OG
DAL A DA - 22 5 R R 1 BB B R R 0
K2 B 28 KA 86 2 B X b 9K 23 52 ) EDSS
(A% 4y . A BF 98 45 R 8o, 5 H b fE R A R W
NMOSD #f o, DL Rl T 32 5 R b 5 & & 3
NMOSD R 2 5, BIEARER, UREX
LEA AR R K B9 NMOSD () B iR 12 % 35 1] & ik
100 %6, RIS R AT 2 LU 52 Bk R B & %
B NMOSD — TR AES A BIF 5 & B, DA i+ 52 $i
FE R B G 1 NMOSD 3% 4 H il g Ik i R 1Y
NMOSD £ % B {5 0 4F 2 k%, X ] fg 5 & 0 4FE 1% .
AQP-4 HiRi A L. REA MU AQP-4
PURBH R B E A & & E k% & EDSS 13
YU (HARTHIF G A S B R R S A R
AQP-4 PUIRBHMERH B2 5. YR AR AH
& AQP-4 U B 25 5 BRI A S oY T B E— A
RATER o« WO I8 AEAE — 22 19 Jm B A 4 [l Jid 4
GIAT CEL R CREAS B AN L AR N A I 3 B O AT FK g
X5 AQP-4 HUIRT B, WA Ff T HE R RFEA 1 B 5
HE— 2 U A 25 R .
4 Hig

DA T 52 $55E AR O B R R NMOSD f# 3 i
E 3 W b P NN L S| W TR NG = N ST =N 1]
TR g SRR LT A0 IR L TROK M % S A A TR

BT /NS0 S v I (VA b ) = N1 1IN 7 LN
DO i = R B X3, A S RS SRR S W, H Y
BEEL TAMER R En 5 ik, i AQP4
L7 70 AR R O ARG T S e 2 ) i o YR B 1 U
3k A5 MR f A 35 X5 0L 2 (R 12 Wi 2N (E . A
T H At i R RS 5 1 B 5 L 1 2R A ) NMOSD (8 % 11 %)
POARZHAIE 5 2 k. W6 IR b6 0 2 58 3 Ry 42 e A
AR W BTEIR YT . RAE R I B R B TR DA
S5 R NI E A (T

(&3 3x#k]

[1] WINGERCHUK, D M, LENNON V A, LUCCHINETTI C F.
et al. The spectrum of neuromyelitis optical J]. Lancet Neurol,
2007, 6. 805-815.

[2] WINGERCHUK D M, BANWELL B, BENNETT J L. et al.
International con- sensus diagnostic criteria for neuromyelitis op-
ti, ca spectrum disor-ders [ J ]. Neurology, 2015, 85 (2):
177-189.

[3] LANA-PEIXOTO M A, TALIM N. Neuromyelitis Optica Spec-
trum Disorder and Anti-MOG Syndromes[ J]. Biomedicines,
2019,7(2) :42.

[4] KIM W, KIM S H, LEE S H, et al. Brain abnormalities as an
initial manifestation of neuromyelitis optica spectrum disorder
[J]. Mult Scler, 2011,17(9):1107-1112.

[5] KIM W, KIM S H, LEE S H., et al. Neuromyelitis optica spec-
trum disorders with non opticospinal manifestations as initial
symptoms: a long-term observational study[J]. BMC Neurol,
2021,21(1).35.

[6] WANG K C, LEE C L., CHEN S Y, et al. Prominent brain-
stem symptoms/ signs in patients with neuromyelitis optica in a
Taiwanese population [ J]. J Clin Neurosci, 2011, 18 (9):
1197-1200.

[7] WINGERCHUK D M, LENNON V A, PITTOCK S ], et al.
Revised diagnostic criteria for neuromyelitis optical J ]. Neurolo-
gy,2006,66(10) :1485-1489.

[8] KLEITER I, GAHLEN A, BORISOW N, et al. Neuromyelitis
optica: Evaluation of 871 attacks and 1,153 treatment courses
[J]. Ann Neurol,2016,79(2):206-216.

[9] CARNERO CONTENTTI E. DACCACH MARQUES V, SO-
TO DE CASTILLO 1, et al. Frequency of brain MRI abnormali-
ties in neuromyelitis optica spectrum disorder at presentation: A
cohort of Latin American patients. [ J]. Mult Scler Relat Disord,
2018,19.73-78.

[10] WANG Y., ZHANG L, ZHANG B, et al. Comparative clinical
characteristics of neuromyelitis optica spectrum disorders with
and without medulla oblongata lesions[ J]. J Neurol, 2014, 261
(5):954-962.

[11] KIM S H, MEALY M A, LEVY M, et al. Racial differences in
neuromyelitis optica spectrum disorder[ ]J]. Neurology, 2018, 91
(22) :e2089-¢2099.

[12] Spwg, RFHFE, TGS, &, DIRJS X 25 & 1F b i & RE R 19 9



[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

764

WA E S 2023 £ 5 A

% 35 %% 58 Med ] West China, May 2023, Vol. 35,No. 5

AT BT RPN 14 Bl IR A AT L) ] AR AL 24 R5, 2017,
56(5):358-362.

DME, TR RIS 8T LS X 4% A TR R 0 p
2B 1 R B B R R LT ] P RS Pl A AR,
2018,35(2) :155-156.

ZHOU C, LIAO L, SUN R, et al. Area postrema syndrome as
initial manifestation in neuromyelitis optica spectrum disorder
patients: A retrospective study[J]. Rev Neurol (Paris), 2021,
177(4) :400-406.

SHOSHA E. DUBEY D. PALACE J. etal. Area postrema syn-
drome: Frequency, criteria, and severity in AQP4-IgG-positive
NMOSD[J]. Neurology.2018,91(17) :el1642-e1651.

BUKHARI W. CLARKE L. OGORMAN C., et al. The clinical
profile of NMOSD in Australia and New Zealand[J]. J Neurol,
2020;267(5) :1431-1443.

NAGAISHI A. TAKAGI M, UMEMURA A, et al. Clinical
features of neuromyelitis optica in a large Japanese cohort: com-
parison between phenotypes[ J]. ] Neurol Neurosurg Psychiatry,
2011, 82(12).:1360-364.

LONGATTI P, PORZIONATO A, BASALDELLA L, et al.
The human area postrema: clear-cut silhouette and variations
shown in vivo[ J]. ] Neurosurg, 2015,122(5) :989-995.
LANA-PEIXOTO M A, FUJIHARA K. et al. Clinical spec-
trum and treatment of neuromyelitis optica spectrum disorders:
evolution and current status[J]. Brain Pathol, 2013, 23 (6):
647-660.

Kremer L., Mealy M, Jacob A, et al. Brainstem manifestations
in neuromyelitis optica: a multicenter study of 258 patients[]].
Mult Scler,2014,20(7) :843-847.

Banks S A, Morris P P, ChenJ ], et al. Brainstem and cerebel-
lar involvement in MOG-IgG -associated disorder versus aqua-
porin-4-1gG and MS[]J]. J Neurol Neurosurg Psychiatry, 2020
innp-2020-325121.

CHENG C, JIANG Y, LU X, et al. The role of anti-aquaporin
4 antibody in the conversion of acute brainstem syndrome to neu-
romyelitis optical J ]. BMC Neurol,2016,16(1):203.
ETEMADIFAR M, SABETI F, EBRAHIMIAN S, et al. Dor-

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

sal midbrain involvement in MRI as a core clinical manifestation
for NMOSD diagnosis [ J ]. Mult Scler Relat Disord, 2020,
43:102150.

JARIUS S, JACOBI C, DE SEZE ], et al. Frequency and syn-
drome specificity of antibodies to aquaporin-4 in neurological pa-
tients with rheumatic disorders[]J]. Mult Scler, 2011, 17 (9) .
1067-1073.

NITESCU D, NICOLAU A, CARAIOLA S, et al. Neuromyeli-
tis optica——complication or comorbidity in primary Sjégren’s syn-
drome? [J].Rom J Intern Med.2011,49(4) :295-300.

LI X, ZHANG C, JIA D, et al. The occurrence of myelin oligo-
dendrocyte glycoprotein antibodies in aquaporin-4-antibody sero-
negative Neuromyelitis Optica Spectrum Disorder: A systematic
review and meta-analysis [ J]. Mult Scler Relat Disord, 2021,
53:103030.

PITTOCK S J, WEINSHENKER B G, LUCCHINETTI C F,
et al. Neuromyelitis optica brain lesions localized at sites of high
aquaporin 4 expression[ J]. Arch Neurol,2006,63(7):964-968.

KIM W, PARK M S, LEE S H, et al. Characteristic brain mag-
netic resonance imaging abnormalities in central nervous system
aquaporin-4 autoimmunity [ J ]. Mult Scler, 2010, 16 (10):
1229-1236.

DUBEY D. PITTOCK SJ., KRECKE K N. ez al. Association of
Extension of Cervical Cord Lesion and Area Postrema Syndrome
With Neuromyelitis Optica Spectrum Disorder[ J]. JAMA Neu-
rol, 2017,74(3):359-361.

ZHOU C, LIAO L, SUN R, et al. Area postrema syndrome as
initial manifestation in neuromyelitis optica spectrum disorder
patients; A retrospective study[ J]. Rev Neurol (Paris), 2021,
177(4) :400-406.

JARIUS S, WILDEMANN B. Aquaporin-4 antibodies (NMO-
IgG) as a serological marker of neuromyelitis optica: a critical
review of the literature[ J]. Brain Pathol, 2013,23(6):661-683.
HSU J L, LIAO M F, CHANG K H, et al. Correlations among
disability, anti-AQP4 antibody status and prognosis in the spinal
cord involved patients with NMOSD[ J]. BMC Neurol, 2021, 21
(1):153.

(W B 2022-01-05; @M B H: 2023-02-15; HE: KEHHK)



