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Associations of undetermined isolated vertigo with intracranial

arterial morphology and cerebral perfusion
CHENG Fei, ZHOU Shi-ling, YANG Hui
Department of Neurology, Qionghai People's Hospital, Qionghai, Hainan 571400, China

Abstract: Objective To investigate the correlation between undetermined isolated vertigo (UIV) and intracranial arterial
morphology and cerebral perfusion to provide reference for the diagnosis and treatment of patients with UIV. Methods

Eighty patients with recurrent vertigo from January 2015 to May 2018 were selected , including 47 patients in UIV group,33
patients with benign paroxysmal positional vertigo ( BPPV) in BPPV group. All patients receiving cranial CT examination
within 2 days of admission. At the same time,40 healthy subjects undergoing CT scan were served as control group. The
associations of different intracranial artery morphology and cerebral perfusion with UIV was analyzed ,and the unconditional
logistic regression analysis was used to analyze the risk factors affecting UIV. Results The incidences of hypertension,
dyslipidemia and diabetes in UIV group and BPPV group were significantly higher than those in control group( P <0.05,
P <0.01). The incidences of hypertension and dyslipidemia in UIV group were higher than those in BPPV group ( P <
0.05). The incidences of vertebral artery ( VA) stenosis, VA occlusion, VA dominance type or VA hypoplasia ( VAD/
VAH) , basilar artery (BA) stenosis, basilar artery hypoplasia( BAH) , basilar artery curvature ( BAC) in UIV group and
BPPV group were higher than those in control group (P <0.05,P <0.01), and the incidences of VA stenosis, VA
occlusion, VAD/VAH and BAC in UIV group were higher than those in BPPV group (P <0.05,P <0.01). Compared with
control group,relative cerebral blood flow (rCBF) ,relative cerebral blood volume (rCBV) ,mean transit time (MTT) delay
and peak time (TTP) delay significanthy increased in UIV group and BPPV group (P <0.05,P <0.01) ;compared with
BPPV group,rCBF and rCBV increased in UIV group (P <0.05). Unconditional logistic regression analysis showed that
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hypertension , dyslipidemia, VAD/VAH, decline of rCBF and rCBV were the independent risk factors for UIV (P <0.05,

P <0.01). Conclusion On the basis of vascular risk factors, cerebellar and brainstem hypoperfusion caused by abnormal

morphology of basilar vertebral artery in intracranial posterior circulation is associated with the occurrence of UIV.
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tors

A7 PEIZ & (isolated vertigo, IV ) & — 24 DL 45 &
RNk AR % 5 MR 3% B I R REIR T . e
EASHH Y TV (undetermined isolated vertigo, UTV ) J& 45
TEFHIE B3 Je LT B P 0 S iy Ja A o 28 5 | S 1Y) R
RANEEAT B M #X % (benign paroxysmal positional verti-
go,BPPV) J5 , i FL3k it CT 5 MRI 5 £ JC 5 1Y )2
RNEVERZ 2, ULV R A B, 12 W e B2 K i
PRALIC I 7 S B A 34 B X RE VR YT R 3R . I AR 9E
BRI, SRS OB 528 A ml RE 251 & UIV (1) H %
WEP, A2EFis i, 25 1V, o 5 7 s 6
(19 TV X LAIX 5395 RS, 18 D5 ML 3232 B S A
PO, ST s , 580 Ry kb i 5 E T PRl e 3R
Ak IV BGREIR o P T R O T RES ULV
A Ko AMETERS 80 1] [ 52 R A W R 2 18 2 EA T ik
CT G, ] A 1 A8 T 28 A 1 i 0 5 UTV 19
FHOCHE, IS UIV iR 225 SGE I T .

IR

1.1 e RFA EHL2015 451 H £ 2018 45 A7E
FBEAE BEIRTT R KA ERIZ 2 B35 80 4R b5 Xt
o PABRE: (1) FFE QRS2 - IR PERZ %)
ARV BB dE™ ;s (2) R RAIE2 AL L
(3) o & Dy Re BB AR 1E K o8 -y e s Rk . HE
BRAnif: (1) A kAo 52 2 5 (2) A D Sk 9 30Uk
I FKAEZE | PPN Sl kIR A s (3) R R &
W (4) hEs R R ZEN Y., 5
49 5], 4 31 45 AR 8 32 ~72(60. 45 £7.43) % 3k fii
CT 5 MRI ;#4112 BPPV 33 {4, UIV 47 4], #EH[A]
AT it CT 4G A5 0 £t B ARG 3 40 91 S X B2, 55
25 {51, 4z 15 i AR 31 ~70(60. 51 +7.62) %,

1.2 Fk

L2, WAL TERE WiegE —dim R BERE[ P51
AR AT R B (BMI) ] A= 3% S 5F (WA L AR )
s S0 CFRp I HE DR < MRG58 b O ) 55

1.2.2 fa#rirk B#HABE2 d NkH GE Light
speed Y 64 JZI2JE CT HL( 3£ E GE AR A=) i#171k
P o RECE UM ML, 28 0 kN o) 0ot L 7 e 4
0 (TEEFEEANR 2w A7, F 25 ME5 120100028 , £1
¥ :370 mgl/ml) I, JC 54 J5 UM 4 5 20 ml

4,15 ml A K g SR 7 s S 3l 3 8 A R
PR, AR N 2 T AU . RSEE GE BRJT &40
(1 3D R, R4 Bk BT 1 A8 — 4 o e R
1%, & K Wi 1T 35 Bk (anterior cerebral artery, ACA) |
K 3 ik ( middle cerebral artery, MCA ) | K fiti J5 3l
fik ( posterior cerebral artery, PCA ) | #E 3fj ik ( vertebral
artery,, VA) (3£ 3k ( basilar artery, BA) , [E]f§ 3 mm
W= B AR, BOCF- M T R A K P IX
NI IXC PN R e il SOHRAAR X3 b X AL
W TR 2 JBT 7 AN BSSER X, B~ Xk — AN J2 1, 2
JE 2 mm, 3 YCHBCF I 9 TR R A
Vitrea Fx6. 3 TAEuG , R ¥ O A7 S A0 B
e il B K% B % 5% ( maximum intensity projection,
MIP) FHXT i Ifil. 2% & ( relative cerebral blood volume,
rCBV) AH Xt i 1ML i 32 ( relative cerebral blood flow,
rCBF) -3 13 5} [A] ( mean transit time, MTT) | ik 1§
i) (time to peak, TTP) KR, 2% J& A 1422 S,
B B AT LA B2 A A B T AP T S R

JI PP A 4 X5 20
1.2.3 iFdsiE 2% Samuels %0 5 L pbRE,

PN B IR 7 3R 0 SRR, <50% iR R,
50% ~69% v BEMAE, T0% ~ 99% “hy H LBk A,
100% P %€ . A BIF 536 v B | B8 B A8 I O B e
ACA A2 <1 mm 5 Al Beinly ACA ZH AR L
JiGAL PCA B¢ P1 Belilanhy PCA ZH AR ; XU VA B
A2 >0.3 mm iy VA {345 (vertebral artery domi-
nance, VAD) , VA N B V4 BX<2.0 mm & VA K&
NE (vertebral artery hypoplasia, VAH) ; BA H 1% <
2mm >y BA & F A KB (basilar artery hypoplasia,
BAH) ,BA 18 25 f 25 38 A8 rp 25 o 58 IK 3 ik 25 i
(basilar artery curvature, BAC) , Z% EPrirUE[6],
CBF [%AIX.CBV FEAIL MTT %ER | TTP & 3R 37 f 24 ik
R

1.3 it % RHI SPSS 20. 0 F P s 17
Gt g, SEUH x 25 Fom, SRR 5 225
Br s SESHCRH] Kruskal-Wallis #6556 ;%5 UIV & A4 1 1E
W R R HEATAE S50 Logistic [IH43#T, P <0.05 22
AR



R G RRFST 2019 4E 4 4

32 #4554 ] Chinese Journal of Clinical Research,April 2019, Vol.32,No. 4

491

2.1 AL FHed =Rl AR BMI FIIR
TR b B AR R R 2 RIS E (P Y
>0.05) ; ULV 44 . BPPV 2 i IfiL s | I S 3 B R s
KRG TR (P ¥ <0.05) , ULV 2 @& i . 1
g S5 KA % T BPPV 41(P 3% <0.05) . WK 1,
2.2 ARG AE 4R BRI ETE IR ACA
g ACA BB AR MCA B kAR k2 5 050
P15 (P 4 >0.05), UIV 41 #1 BPPV 41 )z Bt)5
PR VA BeAE (VA [ %€ VAD o VAH,BA k%%
BAH BAC % /E R Y& F X4 (P <0.05,P <
0.01), H ULV 4] VA 3% VA [412€ VAD 5 VAH
BAC K% T BPPV 41 (P <0.05,P <0.01),
W2,
2.3 izt ot ULV 4151 BPPV 41 rCBF [&1%.
rCBV FEAIE MTT ZEIR | TTP $E3R J Az R34 5 T % B 21
(P<0.05,P <0.01), H UIV 4] rCBF [#{%.rCBV [%
R EAZEE T BPPV 44 (P 1 <0.05) . L33,
2.4 JdEE&AF Logistic @2 547 ¥ LR ASGITHE
SCH g I | LR S H B PR L VA Be7E (VA BA €
VAD & VAH .BAH }% rCBF [&{% . rCBV &Ik .MTT %E
R TTP ERAEAE Ny [ AR i, 2150 ULV 1 R AR &
PEATAE S Logistic [0 H 4341, 45 3 7R, 8 00 l[LL
B VAD mf VAH rCBF B . rCBV [&{E 2 ULV

KA fERIR R (P <0.05,P <0.01) , W3k 4,
1 ZHELZEMIER 6I(%)

— UV 41 BPPV £ Xt IR4L JFE Pl

(n=47) (n=33) (n=40)

P

U 29(61.70)  20(60.61)  25(62.50)

& 18(38.30)  13(39.39)  15(37.50) >0-05

AR (F,xes)  60.79£7.25 60.32+7.52  60.51+£7.62  0.175 >0.05

BMI(x #5) 2234311 22.17+3.41 21.87+3.52  0.661 >0.05

WA 15(31.91)  12(36.36)  14(35.00)  0.093 >0.05

el 17(36.17)  16(48.48) 17(42.50)  0.364 >0.05

B LE 33(70.21)  16(48.48)*  6(15.00)™ 26.635 <0.01

W 19(40.43)  16(48.48) 7(17.50)*" 5.420 <0.05

Mg 27(57.45)  11(33.33)*  3( 7.50)® 23.861 <0.01

TN 10(21.28)  9(27.27) 8(20.00)  0.022 >0.05

5 UIV 411k, °P <0. 05555 BPPV 41 1#e, PP <0.05.,

x2 ZAEAMABBRESRELZERIER H1(%)
I ULV 41 BPPV 4] Xt B2 L Pl
(n=47) (n=33) (n=40)
ACA Pz 5(10.64)  5(15.15) 2( 5.00)  0.004 >0.05
ACA RERR  7(14.89)  8(24.24) 3( 7.50)  0.548 >0.05
MCA 1% 13(27.66)  14(42.42) 8(20.00)  0.692 >0.05
VA Bes 22(46.81)  8(24.24)*  1( 2.50)™ 21.814 <0.01
VA [4% 14(29.79)  3( 9.09)* 0 14.200 <0.01
VAD 5§ VAH 36(76.60)  17(51.52)*  3( 7.50)™ 41.713 <0.01
BA % 16(34.04)  13(39.39) 4(10.00)™ 7.056 <0.01
BAH 15(31.91)  12(36.36) 3( 7.50)® 7.850 <0.01
BAC 30(63.83)  12(36.36)*  3( 7.30)™ 29.124 <0.01
5 UIV 4 H A, P <0. 0555 BPPY 41 1145, P <0. 05,
x3 ZHEWMEREFEEERLR 6I(%)
o— UIV 4 BPPV 4] Xt AR Z P
(n=47) (n=33) (n=40)
CBF B 29(61.70)  12(36.36)"  5(12.50)* 21.973  <0.01
BV &Ik 31(65.96)  14(42.42)"  9(22.50)™  16.430 <0.01
MTTZER  26(55.32)  16(48.48)  8(20.00)* 11.323 <0.0l
TTP 43R 22(46.81)  14(42.42)  10(25.00)®  4.420 <0.01

45 UIV 4 Hd, P <0. 0555 BPPV 4 Hkz,"P <0.05,

x4 UV REZERIEFM Logistic BIFSFHER

EES BIE  FRER Wad i P OR {(95% CI)
I 0.084 0.037 5225  0.012 1.088(1.012~1.169)
g% 0.053 0.026  4.046  0.044 1.005(1.002~1.111)
VAD @ VAH 0.118 0.053  6.153  0.001 1.114(1.004 ~1.235)
fCBEREE 0.160  0.077  9.349  0.001 1.173(1.010 ~1.363)
fCBV FEIE 0.098  0.031  4.654  0.001 1.103(1.037 ~1.173)
3 9%

UIV AT RENL — B ph SRR E S E
SEANWTA WS R I, 1 PN 2 O 25 58 Bt 3 AP
5 UIV 1 &R A —E BIH SR R AFSE v,
UIV R EEIE R S K O% 55 BPPV 41 % X BR 4 b 4%
ToH B 22 5 R IZ R S A S OB & X R A
Ko BEFAEXT VA Je BA 522 CRZMWRZ HXET
Bk A B 2E . ARTFIENT VA 5 BA LUK HAb G 3)
JOK (AT 25 A0S I 3 (VR A B A T T R A BT . R
VR0 B T 2 bk 0 w5 45 4 3h kO & Bl 3L i 3l ik
PCA JEAER SR/ NG EZLSh ik, 1 BA 1) 43 3 )
b NN N L o [ AN 1IN o 1 D N U
BERLY KT . Araz Server % A 55 & B, UIV
B35 VAD/VAH K BAC 1k %5 T BPPV i3
(P<0.05), BB B9 &, UIV 45 830 b
VA Bz M ZE 1Y & AR R TR X A (P <
0.05) . A#FFEH, UIV 41 VA $eAs VA %€, VAD
% VAH 2 BAC %% 5 & T BPPV 41 fist iR 4,
5 RSO A SE AR AR . EE I, VA B2
FEW LB AR K BA i m 5 R i sh 71, 3Kk



492 = I RIFST 2019 4E 4 A4S 32 %55 4 1] Chinese Journal of Clinical Research, April 2019, Vol. 32, No. 4

ZING i I BE B2 B 1 30 % 37 46, T R R A A Y A 1
TR SR 5 R0 2= 1) 42 5 PR 2 T B B o
A 5 A (14 Tl 1 A A S XU 4 S % S8, 8
T AT — A T B

e ARAIFFE RS , FF R A3 L X ) L 0 AP T S X
S E R Y EAMIFSEIN R, VAD # BAC
SR BIARK BRI 2%E VA K BA A i X85 A o 07 4
VR, HE T K i . Zhang 25U BESTIA
1, IV R 5 N Bl B 2 S 5 I I AR T A A
B AR SGE . AR S I X 3 P Bl K A5 5
5 LR T A AR DG M A T 9 . (HAEBF S e
%80, UIV 24 rCBF [& It . xCBV [& It . MTT #E3iR . TTP
FiE3R %A R T R4, UTV 4 vCBF [ {5 . rCBV [
K& E T BPPV 4, H UIV B ik £
KRN T HUNIK X5 Feil 25 B 5e 384T
EHE VN, X — IR R ] e S8 241/ 3h
ok o755 e HE B JEAG 2. VAD 3% VAH %Hl 2 ik A
BAC 15 3h k& R AR /N, 155 T 45 5 Kb peas e &
S PR3 | LD 5 A 97 45 5| e ity 2 ik A Il AS A
SRV /0N i ke 1 ok 7532 0] /0 i o, 710K 9 7 , 2k
RN E TR,

TEXT ULV A5 i £ B B ZR 40 i v & B, v i s
Mg 5 % . VAD ai; VAH rCBF F#AIK. rCBV B AL &
ULV A B e B R R I8 e B 3R 2 3 3
W e A B LR IR 2 (H A M 16 I R AR ULV [ &
A B A A IEIE 1, 86. 7% 1Y
IV AEHEA 3 Ak 3 AL A fa e &=
Byun 21 RSS2 B, A A 3 B 3 AL R4S fE
;PRI 22 i) S 3, % BPPV g B OB /=5 K 79% . 28
HAH, L L LG S AN R R B ULV A B R
, (L FR IS v LT P R FE T S 3o e 5 ,
Ao a1 e A, O A B 0 A I A A Lk
B AR AR R A

ZE TR A IR I fE I R R Sk Ak L iy
JE ARG PRI JECHE B DK 25 57 51 A A4 /0N o R i I 7
5 ULV 1Y R HA AR S I AR R R AL

S 30k

(1] 33, B35, U5 iR, 45, AR Sk B/ W% 0 S0 35 S50 it P Il 8

R[] AR A 2015,35 (1) 1236 ~237.

(2] EEPgEl, xRS J 2 TR IS M o A0 I PR AR 0 i 1
SAMHLI]. B Z5F15,2014,4(10) 187 - 189.

[3] Parthasarathy R, Derksen C,Saqqur M, et al. Isolated intermittent
vertigo: A presenting feature of persistent trigeminal artery [ J]. J
Neurosci Rural Pract,2016,7(1) :161 —163.

[4] Bhattacharyya N, Gubbels SP, Schwartz SR, et al. Clinical Practice
Guideline ; Isolated vertigo ( Update ) [ J]. Otolaryngol Head Neck
Surg,2017,156(3 suppl) :S1 - S47.

[5] Samuels OB, Joseph GJ,Lynn MJ,et al. A standardized method for
measuring intracranial arterial stenosis[ J]. AJNR Am J Neuroradiol ,
2000,21(4) :643 - 646.

[6] Cepeda DE,Hains L,Li D, et al. Experimental evaluation and com-
putational modeling of tissue damage from low-flow push-pull perfu-
sion sampling in vivo[ J]. J Neurosci Methods,2015,242.97 - 105.

(7] Hpr, ikiéss, &5, 55 FEIR Sk AR B A 4 B I 1 1. 7w 3h
R AL R R LT S I 2 s 24, 2017,20 (19)
18 -23.

[8] Araz Server E,Edizer DT, Yigit O, et al. Relationship between verte-
bral artery blood flow in different head positions and vertigo[ J]. Ac-
ta Otolaryngol ,2018,138(1) :1 -5.

[9] BWesk, e mEae. P AR 171 0 9ISV 5 58 3 IR 2 A7
[J]. P E A 425 ,2016,11(5) :373 -377.

[10] Halmagyi GM. Brainstem stroke preceded by transient isolated verti-
g0 attacks[ J]. J Neurol ,2017,264(10) :2170 —2172.

[11] Blasberg TF,Wolf L, Henke C,et al. Isolated transient vertigo : poste-
rior circulation ischemia or benign origin[ J]. BMC Neurol 2017 ,17
(1):111.

[12] Zhang DP,LI HR,Ma QK,et al. Prevalence of Stroke and Hypoper-
fusion in Patients With Isolated Vertigo and Vascular Risk Factors
[J]. Front Neurol,2018,14(9) :1110.

[13] Feil K,Strobl R,Schindler A, et al. What Is Behind Cerebellar Verti-
go and Dizziness? [J]Cerebellum,2018,14(12) :143 —149.

[14] Lee H. Isolated vascular vertigo[ J]. J Stroke,2014,16 (3):124
-130.

(15T LU, TR, TR, 2. ICSE P R 5 B0 2 AN () 2 2R X o P
STl M Epi; 5T neE E,2015,10(4) :320 - 321.

[16] X%, 0%, VP52, JEIEERB L1 B2 4 28 Ml BRI 3 OB 25 B
ARLT]. v L 2%, 2016,13(2) 162 - 66,

[17] Byun H,Chung JH, Lee SH, et al. Increased risk of benign paroxys-
mal positional vertigo in osteoporosis: a nationwide population-based
cohort study[ J7. Sci Rep,2019,9(1) :3469 —3474.

RS A #2018 08 =30 f&E AHA:2018 -10 -20 ZwiE: TH&



