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Advances on clinical identification of vascular vertigo and dizziness
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[Abstract] Vertigo and dizziness are common clinical symptoms. Although most patients have a
good prognosis, vascular vertigo and dizziness can have catastrophic consequences if not recognized
promptly. At present, vascular dizziness and vertigo are still very significant problems in clinical missed
diagnosis, diagnosis generalization and over examination. The publication of the international "Vascular
vertigo and dizziness: diagnostic criteria" provides a basis for clinicians’ diagnosis and treatment behavior.
However, in practical clinical work, clinicians might have to deal with more complicated situations. This
paper reviews the progress of clinical diagnosis of vascular vertigo and dizziness from the aspects of clinical
features, imaging and laboratory examination, so as to provide a basis for the clinical diagnosis and
treatment of vascular vertigo and dizziness as well as the construction of a more accurate prediction model.

[Key words] Vertigo; Dizziness; Stroke; Diagnosis; Review

+ 131 -

- W Sz A AR PR R -

Conflicts of interest: none declared

B2 Sk 22 220 IR AR, 29 i 2Rt i2 R
HI3.3% " FEE WA R A RO R L AR
1.8% 1 BN PR 22 503k 22 1 R gk a2, Hodt 50% i
BEVERZ 3, 29 5% 1) Sk B Rk = R AR R 2
VT A i i 26 3, B I A e B R Sk ) e IR 4%
Sy A A R R i AR R TS R R R AR, Sk
S CT A A BURME B, I IR 5 T30 5 T 3 & 0 %
v, HT B0 R Sk B A KR A R IS R SR A
SiE AR S B 1Y 24 /i Y SK R MRTF S EBCA DWW T
128 5 1K 20% 7, WO i M AR b S0 A M R R Ak
B IK 2 12 o I8 KA 43 158 P % 2 Ak 2 A8
Et) ST W PN TR NN N N WA I S 1N

doi:10.3969/.issn.1672-6731.2023.02.010
PR AL : 200003 B R 7 5 I K2 45— BHJ I B v 42 R
IR e, Email:jianhuazh11@126.com

WX R R R R O A AT E R R
B 2k (8 46 P oHR B 22 R G IR 5 R AE  {HLE AR BF 5T
TR T R CER) /0N i A e A I A B R Sk
] R B S SRR BRAS LT T 3R K AR
8 0 A e AR 5 PR AE AN 3 R A ST 1 I A N Sk
O 2 229% 1 JE AR R A P B R T 90 KT L
S BT B B 2 R IR, T DA IR ST T R R R R
B MK B S RS R RE A 2 A (VN) LRI BE
PE D kg (VM) | R APES & PERZ 2 (BRV) Fil A 2 159
(MD) %5 J&] B 1 B 5 o At R B o A B
3k 5 G DK U 12 Tl R i K s 1 5 0038 N R 9T Y
S AR B, AR S7 M 0% 2 Sk 3 B0 0 i T 1 i A 0%
SN Sk B s PR U 2 AT DR R B Bl A iR 2 rh
KIPGM-F B P E K, ERARBUG; RZ, W
RS Wiz Ak, 5B K T I 3R ST X TR 97 5 ok 198 7
P43 RO RO, L B2 W 506 9T 3 R B A



D LB B 2 B 2 o 2023 4F 2 1 4 23 % 2 )

Chin J Contemp Neurol Neurosurg, February 2023, Vol. 23, No. 2

BT REIRIR 9%, 40 R R R T R AR B R R R A
KA DER LT o A ST IR R AR AE AR 5
S 58 2 A Ay = 5 T 0 Il 1 R RSk 12
i) T R i PR RE AR 5 AR AE Al B A A AT 2
& [ I A 28 50 Wi PR A2 W L5 33 00 A5 TR0 R L AT S gk
J& L LA Ay I A8 e B 0 AR Sk 4 I DR 2 W 4506 0 L K
g 7 B A A ) TR 4 AR B

— 2 Wibr ik

2022 4F , Barany P23 AT BE R WG 7 KRB A STE T
Vestib Res J& A (Il & P A% 2 A1 3k & . 2 Wi bR o)
JE AR R Il PR R B, DARE R AR S I 8] 4 O 23 4k
g3 R R R R I R B N Sk CRE IR $F 22
] > 24 /NI ) 8 i A8 P s R Sk 2 (I AR R
I ) < 24 /N IF ) M1 e E % 1 O A P K Sk
CPPAR B AE PR 45 22 B[] L < 24 /B, (LR IR R 22 i
I ARSI B T ) o SORYE 2 Wik 4 ) 2 oy
S 7€ 1) (definite) FIAR AT 68 /4 (probable ) 54~ 2 il ,
A AEAE S AE AR PR AIE B Al A A A AT 1 1 E AR S8
(o B8 P R ) il it 28 i AH G R2 AR 22 SEAT i AL, W2
W Ay 0 7 Y P R M I A T R Sk A Y
T e ML AP R R Sk B A Y M R
L5 PR RZ 2 RSk 5 A5 T W 1 AR 2 e LA
o B 4R 7 I A P X o A Sk A AR I A A B A
R AR AR A B AR W2 W AR T fE R 2k
T e P A e Sk o AR AT A R o
i 2 RSk % B AR AT RE Y 2 1k R M i R B
Ak o KR IZA2 Wrbr o, 08 T4 G AR 7T BE Y 1 4
PE R 2 R0 Sk 2 1 R, T B3 LA I A8 9 A DG IR
7, 0F 2 A8 LR BGZ Wik 3 5 xF T A 45 & 1R
AJAE A I P I R Sk B A R ATk Ao o B R
I7, A S BEST IR . AN A2 W bR L B IR
TG HE Bl Ik He 38 25 B AE (VACS) 7 i 45 A2 B, A
3 bk IR 38 £ 5 R i R0 UL, 12 b 1 1 42 O i
PRI Wi MR SE AT I8 A — B0 S BEAR I , 2 42 i e IR
LW ST K —

T R A A I B R Sk 12 W P R
fa

1. K35 # & (1) HINTS (Head Impulse test,
direction changing gaze-evoked Nystagmus, and Test
of pronounced Skew deviation )/HINTS plus(HINTS+)
D6 HINTS 000 46 6, 45 = 350 HR 2 A4k (9 DAy, B Sk Jik
MR 5 (Head Impulse) . e &R 7E ( Nystagmus )
FITHR 2K 2 BB 0] i A8 (Test of Skew) o 2 PE % 2 1

S g 5B Sk Tk o 56 B PR O 30 B 0 R 1S R
L 72 0 IR 3K 2 L B 1ol i AR A7 AE L b — Tl DA R
FE SR HINTS PR Hodr, 3k ko ooz 56 B 4412 i o
AR R 2 1 R e v R 1 R IR AR R S M e
1R, T 3T A R 30 IR ok e T 1) i A T Al v A 1 s AR
FR 5 S PR AABE O 2 174 B A T R R
7 76 IR BR T B R 1) f A%, 2 BRI f A& AR EE > 3.3°
PR PORCE RS, R 15% FF R E 98.2% , &
ZLAMBAZ Sk HE 47 IR BK A8 R A R K 2 B R 19 I A}
RE R 29.2% F 5 75.5% ", L, I IR 58
H I G T R Rk e S 1 i A AR RE BEE 43 AT i AR
TIE X T AR 1 B 1 25 032 W A {E . HINTS+ 56 75
HINTS ) 55 JE iy b iff — 20 25 & W Jyfe e 7 B 1 AR
AL TR P SEARAE . HATIA Y, HINTS/HINTS -+
B2 SN2 WS IR S A h B R 2 Ak =
oAty B PR B 2 e A B 7k o 2009 AF [ — JR0EE X
AR 2R A AE (AVS) B (B K I — T 4 f&
B 2 ) BB 5T S HINTS I 56 45 4 B 55 K6 v , 12
W7 v AR T 2 T RE 25 A AE Y R A S 100% R
£ 96% , UL T 5101 35 38 MRIF 8K 5 DWLES
AU RIS S E T HINTS P 56 (412 W # o,
J& A 2 Wl PR BF 98 5 3iF HINTS/HINTS+ I 5 7E 1fi. 45
PR RS2 W 5 5 2 Wb B (E 2 AR
ok, B 2 DAk Ik s 56 (VHIT) AR 2 AL (VNG)
G DR L, A B A S 4R R ) HINTS ] 55
(VHINTS) W] A3 25 £ 155 12 Wi o) o o P F012 W 1 A 1k
M 2 F Sk 2 0y AR UE B Rl 94.2%, R BUEE K
100% . 5 5 FE 88.9% , J v Z 0 B 5 11 K = Ul 7 IR
LW 1.09 4% . AN TR fiE (AT AT A FH oK &b B8
14 vHIT 2056 1] (5] 7 510 1 A 12 W i B 4 v 58 2o B AR
2 ) (ML) %5 N T4 Al 53 0k 0 IR 3k i 3k 3 iz 2 i 47
s T ESIZE S REmaELkE ™, A
T A, H O B A e R LA R (R
i B T] > 24 /NEE B B R PE IR 2 DL R — T sl 22 i
EAfEk N R ) B E R IR IE HINTS I 56 %} J5 1§ 26 4 o
(932 W HE B 1 1 T T ) 2 At 2K R A M B
F k2 AN, R 53 J P I A M B RSk = AR
2 I PRORE R 5 R AR O OR [ R R 2R,
HINTS/HINTS+ ] 46 55 4Rt IR 5 44 1E 09 46 A5 07 ¥ A
i FH I S B 132 W . (2) ™ F K T 3 B kO
Carmona %5 "G YR T ML GE Ry 3K, 19, ]
FETC IGO0 T M S AT3E 290, R AE TS
(R4 N YA 5 S R R W s 0 N I Y 2 R I &



e [ A 28 50 24 7 2023 4F 2 4 23 40 2 48]

Chin J Contemp Neurol Neurosurg, February 2023, Vol. 23, No. 2 . 133 -

TPl Sr 39, Joik HAT U S o AT PFAl 4K 14 3k
I H 5 A B O B, BTG — 1) Ak BN i RE
35 T8 T A 22 9% BB B 3 K Tk Sk R PR B
PORER 2 ~ 3R PR SR % R RS W/ I R T 30 ik
(AICA) F/INMIK G T 3 ik (PICA ) ik 1fi P 26 v i) 3R 43
BE N 92.9% K FE N 61.1%, FHETEIR Z+2 ~ 34
I B o S S 8 7 T 7 (1 e o Sl S I @
100% 5 3 K 61.1% ', Kattah % ™' 3 — 4 %
B, 2 ~ 3 PR T 1 3 % DX 43 i RE A 48 4% 5 il
PE 2 i RALE N 92% (95%C1:0.790 ~ 1.000) | 45
S E N 67%(95%C1:0.470 ~ 0.860) , it #h A B 4 X
S7 W RE M4 R 5 Bk PE A PR RO 70%
(95%CI: 0.470 ~ 0.920) . %F 5 B & 88% (95%CI:
0.690 ~ 1.000) o FH T~ 40K TP S 55 2 9 Il R A6 A ] B
AT 3% T 2022 455 JL AN A I G 1k R R Sk 2 112
Wi b o o (3) BR 2y R A5+ 45000 SF M 38 B 2 I R e
w IR SR A o T 5/ I R R X A v 3 R
AR ZE AL Y IR Zh B A T R R R R A
PR 55 FORS B 1 o, A s T AR PR A, Horh B
940 3 85 U 18 B2 7S e PN A 200 A0 A 4 L UK
A0 T k1% 8 7 AT 55 e IR S5 A 4
i i (saccadic overshoot) #2 75 /N (TR AZ ) F1 22E 58 4
)5 32 458, 30 K # (saccadic undershoot) $2 7 7] ik
W51 R AZ 451 2 o P M 3B R R A O R v A M AR
A IARAE , 32 755 /08 ik 28 3R ) Be e i, (2 i T o7 i
PR Y BB B A 2R R R R i K N
TREECFI T o N R S B A R Sk R R
PE T H A W] G IR A2, AT 52 e il DR B U X R gl i o
A7, T B B8 2 R O IR v 25 3 2 R G ik
e 5 4 4 A IR 20y A A, s IR ) HIR 20 e s A Pk B
IR E 5L (R, T A 5 22 100 1T 718 1 B 45 i 50
AN T S TR R A M T RE £ A R Y E A2 W . IR
ST P R /0N i 2R 05 728 Wk DR 43 5 L, AT R B
R R AR X 0 R i & B R (OTR) BRI 1 36 B S
AN LE R IR = 2 TR Sk Bk ol 56 S s BH
PN G B A AR T 2 [ A A R
FEIN RN 1 e HIR A 0T T R SR ) S 0L
L5 T L (SVV) fii B XU 5 L 5 & TR 52 0 e X
o7 5 P R AR 2 /N B S e A T g | v R 7
P HR AR R A e T

2. ABCD* P43 ABCD® PF- 43 J& — b fii 1ML /8 JRU G
G327 FEEE T IO R P A e 0 AR AR
i A v A2 & FLAURR P VR S IR T HINTS U

Ko JDARK, ABCD TRz N T LA T R A
Sk 20 I RS W A BEFE R B, ABCD P53 > 4 5p
2 W I AP L o A Sk 1 R U N 55.7% ~71.4%,
5 5 JE N 60.6% ~ 95.3% 0 AL FEA BB/ . Navi
S5 CUXF 907 il AL RS 1 B Sk B HEAT (81 i
St AL 37 {51 (4.08%) 5 DA 4 il i 9% 5 ABCD? IF
oy <350 512 61, A A 4] (0.98% ) fie 432 Wi
il 15, ABCD® BF 43 4 ~ 550 % 369 fil, e 25 43
(6.78%) fie 212 Wi oy il 1L 45 95 , ABCD* ¥ 73 6 ~ 7 73
#2661, Horh 7 4] (26.92% ) 35 2432 W Ay i i A 9%
P A S ABCD® 3T 23 7] T 300 2018 I & f Sk &2
SEE P IRG ILES XUBS: A (ELZ T 5 B AT ] R
BRAPE < (1) Jy B bt ML JBPE BF 50, 8 20 B8 3 15 B
2,0 35% AT M AR A VAL AR AT REAT AR 2 W
5 Uil F 22 36 P i Ay o (2) B A 83 289 BRI A% 0 iE R
Ry ] > 60 43 %h , S 4k ABCD* V43348 2 43, Wit
FEE IS DOE F T e RAE IR 55 22 15 8] > 60 73 (9 &
L IENIE FL T A i ) JE Y R O (3) ABCD T )
AN AL 355 08 LA P R R Sk A SN AR R R R )
AR F v i g A AR G 55 R AR S ABCD?
Vo> IE AR R T R R O AR,
ABCD* ¥ i 0 | % 5 L B 12 U PR DA 1 4 4 X
Sk AR B K H L (BB 4l i ] ABCD? T 23 AT
AE I R 55 46 A 1 R A U7 22, Wk 5 LT ABCD? 343
A HINTS Il 56 5 A 2012 4F 26 £ 14 X 5 83 10 Bk
PR R SRR, T2 R 12 W A i R (B4
R A R 1ML A A ) I DR R e AR
3. STANDING P4 25 6 £ 3% DL I TriAGe+ 3 73
(1) STANDING I > 4 £ 2% : 2017 4F , Vanni 4 ™
& i STANDING PU 2 46 A5 vk HI T i X 1R 12 22 14 12
Wr, 645 A &S 08 PR E M X 7 (the
discrimination between SponTAneous and positional
nystagmus) . IR & 75 18] B9 $Ffili (the evaluation of the
Nystagmus Direction) . Sk o i 56 (the head
Impulse test) Fll & 34 45 (19 3F i (the evaluation of
equilibrium, K1),z 7 8 B fEw R R 88%, R
U 95% K 57 JEE 87% , BAPE B 99% , X 4F #h 22
LR B2 il AR 55 g 2 v B HG A v AP X 2 A Y
HEAG M Fna] 52 4E o Nakatsuka I Molloy B4 Meta 43
PrieR #5253 B B9 292 BBl >R H] STANDING
VU A A A 0k DX 73 X A R P B A R U
4 0.96(95%C1:0.870 ~ 1.000) , %5 53 & 0.88(95%C1:
0.850 ~0.910) , 3 W % K #5 3% nJ 4 B 2032 B B< Uil 1t



13 LB B 2 B 2 o 2023 4F 2 1 4 23 % 2 )

Chin J Contemp Neurol Neurosurg, February 2023, Vol. 23, No. 2

Vertigo/Unsteadiness

Nystagmus
/Fremel lenses) \
Spontaneous 1 Positional
Absent
SW"TA"e“s Pagnini-McCIurel Dix-Hallpike
or Positional Horizontal plane ~ Sagittal-coronal
plane
Pluri Uni
NyStagmus directional/ Directional
D, R Vertical
irection | l
Head HIT
|mpulse
Negative iti
Test fof Positive
] }
i APV |—» Unable BPPV
staNainG - to stand or walk
autonomously

Central Vertigo |

Vertigo/Unsteadiness , 1% %% /2% i ;

Nystagmus (Frenzel lenses), R 7= (Frenzel 55 1) ;

Spontaneous, 4 &P (HR7E) ;

Absent, N7 (HR7E ) ;

Positional , o7 & 14 (HRE ) ;

Pluri directional/Vertical , 725 o] 4 (W 7% ) /3% BL(HR7E ) 5

Uni Directional , 5[] /K (HR 52 )

HIT, Sk Jik b s 5

Negative, BA Y 5

Positive,, [HT ;

APV, 2 ) [l iR 5

Unable to stand or walk autonomously , JG 7 i 37 3 37 5047 5E 5
Central Vertigo, AR PERL 4 5

Pagnini-McClure Horizontal plane, 7K IR 7% ( Pagnini-McClure ) 5
Dix-Hallpike Sagittal-coronal plane , 3 I HR 5% ( Dix-Hallpike {5 ) ;
BPPV, [ B R o7 1 1L

B 1 STANDING IO 6 #5731
Figure 1 Diagram of STANDING approach %,

7 ML 45 TR B A Sk 2 B P2 W o (2) TriAGe+ 3T
43 : Kuroda %5 " fy B o0 L £ 1 AFF 95 Al TriAGe+
PEOR IS W RLRE i S O A R (24)) B
Wi(24r) B 4) L FE > 140/90 mm Hg(2 43 ) |
i T B8/ ik 2 B R AR (153 ) | JRy kbR T ) B R
155 (4 93 ) TGSk 2/ 5 Bk e/ S 0 i 2 (293 )
AR e i P Sk 2 (3 43 ) S 8 TN 2%, i FHE € LW 547
fif R A 3k 96.6% , FLAUI i A= b (T ABCD* 353
Bi Fll Cao **' 3 1o 1 B 14 £ .0 RS WF FE B 2K ) — 3K
T i 2 v DS T80 ) 9 2 7 26 il 95 T B (htps://
neuroby.shinyapps.io/dynnomapp/) , %% %61 55 14 51 |
filh K PR RS AE AR B R R SR S i
0 A I AP A U 3R 8 A 2, B B Y
LR H AR T ABCD W43, i T % A B 8 43 ) 45
5 TriAGe+PFor ML, IR AR 7R TriAGe+ P50 37 S 1Y
£ I8 PR 2R 0 I P R RSk o T AR EL AT e Y T
R (=R

4 AL NHERHE XA fER N R & GRS
PR 22 sl vk 2 vh I DY 3R 00 2 B A AR
B3, X 12 W I A A A Sk s B AT R T A
Ao Kim 5 75 g8 M 1553 BT 77 993 4] 1A 2% A 1%
LR DL A BB WA N0 il R AE , &
BLLTR R 5 2t sl i v A o B IEAE G : DL AR
FERH, AR E SR E A R & LR BRI
LT P2 I SRE D7 B, O A S K S R A A s DL
RS2 tEsf A b AR RSN
BRI, kAR R > 81 % R R e IR B Bk R
o I W, 0RRAE AR ERE o I UOE S B 2 R A

P G ot A A e A A BH A R BA P T PR 2R, AT A
I A5 P B o R Sk o B IR O ME B A A B o R AR A
Chen 5 UYHEAT RE 5055 B A3 A, 2 R BTk B R i R R
VE N J 478 A Bl it 3 43 2R 40 00 1 I TR 26 0 R 406 AR X
P H COR) il 22 43 fH , e & B R 9 T fE 5 I 2%, 12
FEW L (1 43) ABPRE (143) (Bt (143 ) .
Jie e g 5 (- 143) B F BRI (545) B (-543) .
R A R B Bk B (5 43 ) 2 A R 2R 0 (1 43 ) 0 R A
I J A (548, BAFr < 020 R AR XU (J5 916 3F Gk
I A& M <37.4%) (1 ~ 558 i KUK (37.4% ~
95.0%) .= 6 4 1 15 KUK (> 95.0%) , P45 0 401 K IX
Sy JE 6 B 5 3R J5 06 B8 i i i T, R OE N
94.1% ¢ 5 FE 41.4% , M 4 T 10 FR 4 0.82(95%Cl:
0.770 ~ 0.870, P = 0.000) , & T ABCD* ¥ 4 #9 0.69
(P =0.000) il Essen fixi &< 1 XU 3% 43 (ESRS) #9 0.67
(P =0.000) , $&77% J5 96 2R e 1fi 9F 73 5 48 A B T 1 K
= U TR B X 4 o A5 P R = RN Sk B 5 H A By 2 R Sk
5, HIR IR Wi B T ABCD’$E4 F ESRS ¥4 o

T ARE R AR A R L RSk B2 W Y
(D

CT X 2P e ot 1 A v 5 500 2 J 0 A Bl i 1 A
oA SRR P AR AR G 32 W I B RSk = R AR
FH 3 A T 0 0t 74 995 1R 32 T i X Bl ot A R i
I R 2 WM (5 A B o 2k T 08 PR B E IR B
24 ~ 48 /NI MRISF- B & DWI B IR 2 R 15% ~
20% R B E AR AE AR BN (E AR < 10 2K ) B
BEEIE50% . BILAT WL, AR E R A AR R
2 ML A8 P B2 2 RSk 32 W b i AN (B B, ol ARt



e [ A 28 50 24 7 2023 4F 2 4 23 40 2 48]

Chin J Contemp Neurol Neurosurg, February 2023, Vol. 23, No. 2 . 135

AR R A R T S A M R Rk R w2
FENRZ — o RETERR(PWDA B T30 i i 14
o 1 S a7 11 s S S T X 2R
N, 26 B R (& 99 24 /NEE P9 DW T ) 2t e ot
PEAS R T 12 61 PWT S R G E FERR AR . R
P RGEKE A + HINTS + 0 56 + - 47 27 Ak 3500 filg <
TR 2R R 83% , Bk A N PWI 28 B R 3 &
100% ' Choi % "V & B, 2Pk J6 85 1w e 25 5 AiE
BB B A AR R 27% , o 12% PWI IR
B /N i ARV VE , DWLJCHE BE 5 9.3% 17 75 Jmy B 7 A
kAL L BEAR, RHPWIA B T2W RN
AM AT L AR 2R A T . A,
CTA 454 PWI RIS | nl DL b 1 % Bh 2 W i 45
BL Mk, A, I A8 A P 2 — a2 I Il 4 1
R 2 RISk 2 1) 1o B R S P O 0 R O UM
fiX, RiE T2 v,

S R A A I AE M R RSk = A B2
)

My 252 L TE bR 2 P BAT o3 i R R
F Sk 2 5 A M R TR RN . R R
FEAR R L TE D- R Ak C-J 8 H (CRP) Fl4F
Y L (FIB) DX 73 M4 14 B 2 0 Sk 22 5 ] B
L /= R S P R iR T T N | R G g
1ML S-100 2 11 B(S-100B) 7 il f# 25 T 4% 53 1k 445 1
fL T (NSE) K 7 G 28 w8 1 8] B o R 2 iR iF
— 2 32 3K FH TAERRAE (ROC) il 26, NSE ) il £&
T ALk 0.843(95%C1:0.753 ~ 0.932) ,S100-B K
0.787(95%C1:0.687 ~ 0.886) . 1 ki 20 Jifd /it £ 20
Ji BB (NLR ) 2 0 Sl i 1 2 mp 3500 2 5 ) 6] i e
P B = 1 EE SIS W LT NLR > 2.8 12
SME B AR b B B 0 R AR R 85.7% Ry S
h 78.0% , Bk A T K- IR 72 W] R R R R 4 & 81.0%,
ELR 19 3, NLR < 2.8 FF AN BB HE B ke it 14 4= o o

L5 B PR X TR H A P A R 22 R G AEAR S
PAIE 9 00048 P R 2 Sk 2 i PR A2 W B Pk R
I R AR AIE 52 15 27 A A R 512 36 =5 A e 389 R & B ] Sife
JE B R R S M B2 W bR AR AR — IR EE Bk
b 25 W 52 Il PR A2 WK 5 5 50002 K. DA 438 6 1Y
YE AT AR G I R SE IR 5 AR AE A2 N SRR AE
15 27 A RN S 0 2 R A O B 1 Il DR 12 T U R 1
FEI . ARKR 2 b s RECHE , A8 gt i
R, 22 R Sk 2 114 i R 0000 A Y B A B T o Ak S B
JZ2 B v I B R Sk 2 A DR 2 W RE T

FFEMR L

[14]

2 % x W

Newman - Toker DE, Hsieh YH, Camargo CA Jr, Pelletier AJ,
Butchy GT, Edlow JA. Spectrum of dizziness visits to US
emergency departments: cross-sectional analysis from a nationally
representative sample[ J]. Mayo Clin Proc, 2008, 83:765-775.
Neuhauser HK, Radtke A, von Brevern M, Lezius F, Feldmann M,
Lempert T. Burden of dizziness and vertigo in the community[J].
Arch Intern Med, 2008, 168:2118-2124.

Cheung CS, Mak PS, Manley KV, Lam JM, Tsang AY, Chan HM,
Rainer TH, Graham CA. Predictors of important neurological
causes of dizziness among patients presenting to the emergency
deparlmenl[ﬂ. Emerg Med J, 2010, 27:517-521.

Kerber KA, Brown DL, Lisabeth LD, Smith MA, Morgenstern LB.
Stroke among patients with dizziness, vertigo, and imbalance in the
emergency department: a population-based study[J]. Stroke, 2006,
37:2484-2487.

Newman-Toker DE. Missed stroke in acute vertigo and dizziness:
it is time for action, not debate[ J]. Ann Neurol, 2016, 79:27-31.
Lee H, Sohn SI, Cho YW, Lee SR, Ahn BH, Park BR, Baloh
RW. Cerebellar infarction presenting isolated vertigo: frequency
and vascular topographical patterns [J]. Neurology, 2006, 67:
1178-1183.

Venhovens J, Meulstee J, Verhagen WI. Acute vestibular syndrome:
a critical review and diagnostic algorithm concerning the clinical
differentiation of peripheral versus central aetiologies in the
emergency department[J]. J Neurol, 2016, 263:2151-2157.

Paul NL, Simoni M, Rothwell PM; Oxford Vascular Study.
Transient isolated brainstem symptoms preceding posterior
circulation stroke: a population-based study[H. Lancet Neurol,
2013, 12:65-71.

Kim JS, Newman-Toker DE, Kerber KA, Jahn K, Bertholon P,
Waterston J, Lee H, Bisdorff A, Strupp M. Vascular vertigo and
dizziness: diagnostic criteria[J]. J Vestib Res, 2022, 32:205-
222.

Korda A, Zamaro E, Wagner F, Morrison M, Caversaccio MD,
Sauter TC, Schneider E, Mantokoudis
syndrome: is skew deviation a central sign[ﬂ? J Neurol, 2022, 269:
1396-1403.

Kattah JC, Talkad AV, Wang DZ, Hsieh YH, Newman -
Toker DE. HINTS to diagnose stroke in the acute vestibular

G. Acute vestibular

syndrome: three - step bedside oculomotor examination more
sensitive than early MRI diffusion - weighted imaging [J].
Stroke, 2009, 40:3504-3510.

Chen L, Lee W, Chambers BR, Dewey HM. Diagnostic accuracy
of acute vestibular syndrome at the bedside in a stroke unit[J].J
Neurol, 2011, 258:855-861.

Tarnutzer AA, Berkowitz AL, Robinson KA, Hsieh YH, Newman-
Toker DE. Does my dizzy patient have a stroke: a systematic review
of bedside diagnosis in acute vestibular syndmme[]]? CMAJ, 2011,
183:E571-592.

Krishnan K, Bassilious K, Eriksen E, Bath PM, Sprigg N, Brakken
SK, Thle-Hansen H, Horn MA, Sandset EC. Posterior circulation
stroke diagnosis using HINTS in patients presenting with acute
vestibular syndrome: a systematic review[ J]. Eur Stroke J, 2019,
4:233-239.

Pellegrino N, Di Stefano V, Rotondo E, Graziosi A, Rispoli MG,
Torrente A, Lupica A, Brighina F, Raucci U, Parisi P. Neurological
vertigo in the emergency room in pediatric and adult age:
systematic literature review and proposal for a diagnostic algorithm

[J]. Ttal J Pediatr, 2022, 48:125.



—
[\S]
—_

136 - B R 2R 2R 2023 4E 2 H A5 23 545 2 )

Chin J Contemp Neurol Neurosurg, February 2023, Vol. 23, No. 2

Filippopulos FM, Strobl R, Belanovic B, Dunker K, Grill E, Brandt
T, Zwergal A, Huppert D. Validation of a comprehensive diagnostic
algorithm for patients with acute vertigo and dizziness[J]. Eur J
Neurol, 2022, 29:3092-3101.

Korda A, Wimmer W, Zamaro E, Wagner F, Sauter TC,
Caversaccio MD, Mantokoudis G. Videooculography "HINTS" in
acute vestibular syndrome: a prospective study[J]. Front Neurol,
2022, 13:920357.

Korda A, Wimmer W, Wyss T, Michailidou E, Zamaro E, Wagner
F, Caversaccio MD, Mantokoudis G. Artificial intelligence for early
stroke diagnosis in acute vestibular syndrome[J]. Front Neurol,
2022, 13:919777.

Carmona S, Martinez C, Zalazar G, Moro M, Batuecas-Caletrio A,
Luis L, Gordon C. The diagnostic accuracy of truncal ataxia and
HINTS as cardinal signs for acute vestibular syndrome[J]. Front
Neurol, 2016, 7:125.

Kattah JC, Martinez C, Zalazar G, Batuecas A, Lemos J, Carmona
S. Role of incubitus truncal ataxia, and equivalent standing grade
3 ataxia in the diagnosis of central acute vestibular syndrome[ﬂ.
J Neurol Sci, 2022, 441:120374.

Fracica E, Hale D, Gold DR. Diagnosing and localizing the acute
vestibular syndrome: beyond the HINTS exam[J]. J Neurol Sci,
2022, 442:120451.

Choi KD, Kim JS. Vascular vertigo: updates[J]. J Neurol, 2019,
266:1835-1843.

Leigh RJ, Zee DS. The neurology of eye movements[ M ]. Sth ed.
Oxford: Oxford University Press, 2015: 169-245.

Yacovino DA, Akly MP, Luis L, Zee DS. The floccular syndrome:
dynamic changes in eye movements and vestibulo-ocular reflex in
isolated infarction of the cerebellar flocculus[J]. Cerebellum, 2018,
17:122-131.

Park HK, Kim JS, Strupp M, Zee DS. Isolated floccular infarction:
impaired vestibular responses to horizontal head impulse[J]. J
Neurol, 2013, 260:1576-1582.

Oh EH, Choi SY, Choi KD, Choi JH. Isolated tonsilar infarction
presenting with positional vertigo and nystagmus [J]. J Neurol,
2019, 266:2578-2580.

Zwergal A, Dieterich M. Vertigo and dizziness in the emergency
room[]J]. Curr Opin Neurol, 2020, 33:117-125.

Wang W, Zhang Y, Pan Q, Liu J, Zhu Y, Tan G, Zhan Q, Zhou
J. Central nystagmus plus ABCD2 identifying stroke in acute
dizziness presentations [J]. Acad Emerg Med, 2021, 28:1118-
1123.

Gerlier C, Hoarau M, Fels A, Vitaux H, Mousset C, Farhat W,
Firmin M, Pouyet V, Paoli A, Chatellier G, Ganansia O.
Differentiating central from peripheral causes of acute vertigo in an
emergency setting with the HINTS, STANDING, and ABCD2 tests:
a diagnostic cohort study[]] Acad Emerg Med, 2021, 28:1368-
1378.

Choi JH, Park MG, Choi SY, Park KP, Baik SK, Kim JS, Choi KD.
Acute transient vestibular syndrome: prevalence of stroke and
efficacy of bedside evaluation[ J]. Stroke, 2017, 48:556-562.
Navi BB, Kamel H, Shah MP, Grossman AW, Wong C, Poisson SN,
Whetstone WD, Josephson SA, Johnston SC, Kim AS. Application
of the ABCD2 score to identify cerebrovascular causes of dizziness
in the emergency department[J]. Stroke, 2012, 43:1484-1489.
Kmetonyova S, Paulasova Schwabova J, Sramkova T, Dankova M,
Olserova A, Petrzalka M, Tomek A, Jerabek J. Posterior circulation
stroke diagnosis in unselected group of acutely dizzy patients[]J].
Clin Neurol Neurosurg, 2022, 224:107541.

Vanni S, Pecci R, Edlow JA, Nazerian P, Santimone R, Pepe G,
Moretti M, Pavellini A, Caviglioli C, Casula C, Bigiarini S,

Vannucchi P, Grifoni S. Differential diagnosis of vertigo in the

[34]

[44]

emergency department: a prospective validation study of the
STANDING algorithm[ J]. Front Neurol, 2017, 8:590.

Nakatsuka M, Molloy EE. The HINTS examination and STANDING
algorithm in acute vestibular syndrome: a systematic review and
meta-analysis involving frontline point-of-care emergency physicians
[J]. PLoS One, 2022, 17:¢0266252.

Kuroda R, Nakada T, Ojima T, Serizawa M, Imai N, Yagi N, Tasaki
A, Aoki M, Oiwa T, Ogane T, Mochizuki K, Kobari M, Miyajima
H. The TriAGe+ score for vertigo or dizziness: a diagnostic model
for stroke in the emergency department[J]. J Stroke Cerebrovasc
Dis, 2017, 26:1144-1153.

Bi Y, Cao F. A dynamic nomogram to predict the risk of stroke in
emergency department patients with acute dizziness [J]. Front
Neurol, 2022, 13:839042.

Kim Y, Faysel M, Balucani C, Yu D, Gilles N, Levine SR.
Ischemic stroke predictors in patients presenting with dizziness,
imbalance, and vertigo[J]. J Stroke Cerebrovasc Dis, 2018, 27:
3419-3424.

Chen R, Su R, Deng M, Liu J, Hu Q, Song Z. A posterior
circulation ischemia risk score system to assist the diagnosis of
dizziness[J]. ] Stroke Cerebrovasc Dis, 2018, 27:506-512.

Saber Tehrani AS, Kattah JC, Kerber KA, Gold DR, Zee DS,
Urrutia VC, Newman - Toker DE. Diagnosing stroke in acute
dizziness and vertigo: pitfalls and pearls [J]. Stroke, 2018, 49:
788-795.

Edlow JA, Gurley KL, Newman - Toker DE. A new diagnostic
approach to the adult patient with acute dizziness[J]. ] Emerg Med,
2018, 54:469-483.

Akoglu EU, Akoglu H, Cimilli Ozturk T, Onur B, Eroglu SE, Onur
0, Denizbasi A. Predictors of false negative diffusion-weighted MRI
in clinically suspected central cause of vertigo[J]. Am J Emerg
Med, 2018, 36:615-619.

Saber Tehrani AS, Kattah JC, Mantokoudis G, Pula JH, Nair D,
Blitz A, Ying S, Hanley DF, Zee DS, Newman-Toker DE. Small
strokes causing severe vertigo: frequency of false-negative MRIs
and nonlacunar mechanisms[J]. Neurology, 2014, 83:169-173.
Choi JH, Oh EH, Park MG, Baik SK, Cho HJ, Choi SY, Lee
TH, Kim JS, Choi KD. Early MRI-negative posterior circulation
stroke presenting as acute dizziness [J]. J Neurol, 2018, 265:
2993-3000.

Tabuas-Pereira M, Sargento-Freitas J, Isidoro L, Silva F, Galego
O, Nunes C, Cordeiro G, Cunha L. Neurosonology accuracy for
isolated acute vestibular syndromes [J]. J Ultrasound Med,
2017, 36:2545-2550.

Nazerian P, Bigiarini S, Pecci R, Taurino L, Moretti M, Pavellini
A, Capretti E, Grifoni S, Vanni S; Ultrasound Study Group of the
(SIMEU).
sonography of vertebral arteries for evaluation of patients with acute
vertigo[ J]. Ultrasound Med Biol, 2018, 44:584-592.

Akinci E, Aygencel G, Keles A, Demircan A, Bildik F. Role of

C - reactive protein, D - dimer, and fibrinogen levels in the

Ttalian Society of Emergency Medicine Duplex

differential diagnosis of central and peripheral Vertigo[ﬂ. Adv
Ther, 2007, 24:1068-1077.

Kartal AG, Yilmaz S, Yaka E, Pekdemir M, Sarisoy HT, Cekmen
MB, Yiiksel M. Diagnostic value of S100B protein in the
differential diagnosis of acute vertigo in the emergency department
[J]. Acad Emerg Med, 2014, 21:736-741.

Sohn JH, Kim CH, Lee SH, Kim JH, Lee JJ. Diagnostic value of
serum biomarkers for differentiating central and peripheral causes
of acute vertigo[ J]. Front Med (Lausanne), 2020, 7:84.

Zuo L, Zhan Y, Liu F, Chen C, Xu L, Calic Z, Cordato D,
Cappelen-Smith C, Hu Y, Li G. Clinical and laboratory factors

related to acute isolated vertigo or dizziness and cerebral



o [ A A S R 2% A5 2023 4E 2 H A 23 B4 28 Chin ) Contemp Neurol Neurosurg, February 2023, Vol. 23, No. 2 . 137

infarction[ J]. Brain Behav, 2018, 8:e01092. without neurologic and computed tomography abnormalities[J]. J
[50] Lee SH, Yun SJ, Ryu S, Choi SW, Kim HJ, Kang TK, Chan Oh S, Emerg Med, 2018, 54:607-614.

Cho SJ. Utility of Neutrophil-to-Lymphocyte Ratio (NLR) as a (ks H 1 :2023-02-22)

predictor of acute infarction in new-onset acute vertigo patients (AR 3C & B - 52— L)

< I~ L -

3 32t B & 1A R (F)

ZRKELAREE 1 tripeptidyl peptidase 1(TPP1) F I i4% 998  hypothalamic hamartoma( HH)
pepudyl pep Yp
O BR 24| 1 tryptophan hydroxylase 1(TPH1) YN LA 1E  fibromyalgia syndrome(FS)
V5% R AT 4E  disability adjusted life year(DALY) LT 4B 20 A K 2
S R radiofrequency thermocoagulation( RFTC) fibroblast growth factor receptor(FGFR)
WA NI TR ganglioglioma(GG) /MG Bk posterior inferior cerebellar artery(PICA)
2 0 MR NG 4 5T T AR INITRFRAZ AT deep cerebellar nuclei( DCN)
neuronal ceroid lipofuscinoses(NCLs) /NIGRT R 3k anterior inferior cerebellar artery(AICA)
WA I ST G EE LB neuron-specific enolase( NSE) Barany & RE RS
128 22 55 W05 R AR 4 2 LB B 1 T Classification Committee of the Barany Society(CCBS)
Neurological Disorders Depression Inventory for Epilepsy AU PR A E 0 M A A
(NDDI-E) psychogenic non-epileptic seizure(PNES)
al-'B PR ZEZIK  al-adrenergic receptor(al-AR) L2 B FERE  psychogenic movement disorders(PMD)
B Z -1 Bk E RS renin-angiotensin system (RAS) BT R XETG PO R IR TS
HEFAKE ketogenic diet(KD) new-onset refractory status epilepticus(NORSE)
AR 5 visual vertigo(VV) PEPEPE 5052 (0 i A 25 F b IR 2P 4R BT o 5]
. N selective serotonin and inephri take inhibit
W E video electroencephalography(VEEG) Z;;;;{VF) serotonin and norepinephrine reuptake inhibitor
PR3 Sk Jik it 58 ide > se Tes . ;
?%Jqﬂﬂ(ﬁfwﬁ%\ V‘ldf‘() Head Impulse Test(vHIT) TEFENE 5- 5% (0 i FE458 03 461 54
FZ AR LAERHIE 26 selective serotonin reuptake inhibitor( SSRI)
recelver:peratmg characteristic curve(ROC i1 k) L4 P pz A K TR B
XS B FERF  biplar affective disorder(BAD) vascular endothelial growth factor-B(VEGF-B)
WEHT £ L transient sodium current(INaT) L5 H D B R angiocentric glioma(AG)
22 Z R I B IFR L EE  serine/threonine kinase( AKT) HRIR A} % ocular tilt reaction(OTR)
22 4 )50 AR VO MR ALIE  videonystagmography (VNG )

mitogen-activated protein kinase( MAPK)
RILR IHLE L carboxy-terminal domain(CTD)

Toll #5321k 4  Toll-like receptor 4(TLR4)

152 [ £5 HE AR 1

HEELTYE  mossy fiber(MF) Hospital Anxiety and Depression Scale(HADS)
R LR idiopathic focal epilepsy (IFE) N-O R4 ZBR  N-acetyl-aspartate(NAA)
Fe R ER  essential tremor(ET) AR -2 % 1= 3
9 % H BB H R N 4% Depression-Anxiety-Stress Scale( DASS)

Patient Health Questionnaire-9(PHQ-9) Beck AR 232 Beck Depression Inventory(BDIT)
RMMBEHIFE H 2A  synaptic vesicle protein 2A(SV2A) HHHF  sonic hedgehog(SHH)
28 ZE# 43 HF network Meta-analysis(NMA) YL¥EZESE  infantile spasm(1S)
T EAEGH  progression free survival(PFS) [WestZEAfE  West syndrome(WS) |
TCRFE W JRAR  specific pathogen free(SPF) LU ™ L 2R

severe myoclonic epilepsy in infancy(SMEI)
[ DravetZE 5 fE  Dravet's syndrome(DS)]

A eIk Sk g migraine with aura(MA)

RGVELIBEIRIE  systemic lupus erythematosus(SLE)
IR FFPE T 40HE  cytotoxic T lymphocyte(CTL)
A (4 Z P450  cytochrome P450(CYP450) e R -

' B e 50 25 108 I

AL 5% PAS0 3A4 1} Rapid Anticonvulsant Medication Prior to Arrival Trial
cytochrome P450 family 3 subfamily A member 4(CYP3A4) (RAMPART)

T B -TER-S AR hypothalamic-pituitary-adrenal (HPA )



