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Relationship between Wallenberg syndrome and vertebral artery morphological

variation: report of 37 cases
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[ Abstract ] Objective To investigate the correlation between Wallenberg syndrome and unilateral
vertebral artery morphological variation using whole brain digital subtraction angiography ( DSA). Methods
Thirty-seven patients with Wallenberg syndrome were assigned to an observation group, and 452 cases of acute
cerebral infarction patients without Wallenberg syndrome to a control group. All patients had DSA examination
and their unilateral vertebral artery dominance ( VAD) and vertebral artery hypoplasia ( VAH) distribution
difference was analyzed, as well as the correlation between the vascular variation and Wallenberg syndrome and
the odds ratio (OR). Results The observation group had 19 cases with VAD (including 4 cases of right
dysplasia and 2 cases of left dysplasia). The control group had 139 cases with VAD (including 16 cases of right
dysplasia and 5 cases of left dysplasia). VAD and VAH in the observation group were both higher than those in
the control group (x> =6.635, P =0.010; x* =6.699, P =0.010, respectively), showing statistically
significant difference (P <0.05). Conclusion VAD and VAH show significant correlation with Wallenberg
syndrome,, and may be important in the pathogenesis.

[ Key words | Wallenberg syndrome; digital subtraction angiography; vertebral artery dominance;

vertebral artery hypoplasia

Supported by the “Twelfth Five-Year” Plan for Medical Projects of Chengdu Military Command ( C12045 ) and the Key Medical Project of General Hospital of
Chengdu Military Command(2013YG-A006 ). Corresponding author: Wang Qingsong, E-mail : wqs832001 @ sina. com

DIMEZHCE## BB S5 RN Wallenberg £55 1k
[BEETH] MEEXEFRRIE T 217 8 —H o R B (C12045) 5 5% E]/\] 3‘3%),%1 %j/]\ﬂfﬁ}é?zilﬂfj( ( pOSteI‘lOI‘ mferlor cerebel—

A IX 34 P B T AU (2013YG-A006) lar artery, PICA ) Ifit ¥ & 1, X6 i PR 471 1L A5 A 2 2% 1
[BE1EE] TPHM, E-mail; wqs832001@ sina. com ‘i;IZ/fﬁI’ﬁzﬁi?’E*}nh . FFJHQ EF‘}E Bﬁ%%ﬁa ﬁ/\ﬁ* B/J

[R5 HAR] http://www. cnki. net/kems/detail/51. 1095. R. 20140821. 1439. 011.

html(2014-08-21) AWK R AR S B AR TE I L% 11297 TAE A5 LA



5 36 255 18 H) N U NI S
J Thid Mil Med Univ

1938 2014 49 A 30 H

Vol. 36, No. 18
Sep. 30 2014

TZ I LA A 028 X ke A oA e ) i i 5 i ) 2
ERBRCLEG R T MW E ™ (EXHES Ik
4 ( vertebral artery dominance, VAD) X Xk B A B
(vertebral artery hypoplasia, VAH) ¥{ 4 7 Wallenberg
ZEEMER AR SO AT AE , ARFFE R ] DSA X LR
WX Wallenberg £ B AE 8 IHESI KL K B A R
MG, UL K ik — 2B R 7 R v i/ E AN

1 #REFE

L1 s R

PEFE 2011 4F 1 A 22013 49 H 78 RLARZE X R B B pil 28 N
BB Y B I P i 2 v £, AR A AR 4 i A I e SR R
S E I TR K o [ O FR Bl A R R g
PEA I, H2 3K 51 MRT SRR PR 2R BUIE SR T S Ml
MEMFTES TS, 43 8 Wallenberg 25 & fiE 41 (M40 ) Mk Wal-
lenberg ZEGAiF () 2Pk B A E (X BB 40 ) o HEBRBR A DIl IR £
FLSWORNREA Bl 115 15 538 NOUE ; @4 DSA 48 % FlAR X 285 1=
UE; @A E DSA FARAME R A @I pbAEE . 75
RBRUEE 37 {5 Wallenberg £5% A 1IE A ZH W46 20, o 53 1
29 B, Lotk 8 B, AR 29 ~ 79 (57. 62 +11.98) % ,452 )k
Wallenberg Z5-G4IE 1Y) 20 M i 451 4 £ 35 A %0 BRLZH, P D5
351 45, 2tk 101 45, 4FE 4% 18 ~ 87 (56.00 +12.20) %, B
I AR IR L TEGE 22 25 5 (P > 0. 05) o ARG 2 ik 4=
IX G BB HIZE O 24t i, BT A S 228 DSA B A R 45 .
1.2 A F % 0¥ % K (digital subtraction

angiography , DSA ) #& %

DSA i AR 22 X I Bt B 2 g AR P 4R AL GE A ]
Innova 3100 DSA #L, i 5% 7| Jy M 13 s v 5% W& ( BK T3 9K 52
300 mg/mL,GE Healthcare AS), % #il| 3% F 2 B ) Seidinger
%, 2 e sh kg B s B SE sh kg4, F SF [ Pigtail
BT EskS , HERJIIRE 16 mL/s, M 18 mL 47 3k S &
#o WA T Pigtail , T ZIKEH 4351 T XU SR Sk EN 3 ik
BHASFHES KGR (RSS2 E) , AR5 6 mL/s, &
8 mL AT M HE S IKaE 5248 B A BUAE 3 Jhk A HAR 38T,
HRKISIR 7 4 mL/s, Big 6 mL 7355, IR EESLE T sh ki re
AR, T IMBOZ M S % . A IE A B 1 A7
G, 2 750 L4 AR I 1 B0 DK 3 | T A0 0 A R G, & e
A A A S m AR AR, AR S BRI 0PI 1R A [R) A
W5, BUE T 3D BSOS M E— PR
1.3 WERIAR

TS RUNHE B AR 2 35 X B, %0 S HE ) Ik 42
PR 20 710 A £ 5
1.4 fspfbing

AVt 2 2 R SIS TAR M S A B
FEIL(— B A I Kappa {5 =0. 89) o S IKITAEARIER a:
TEH b AR A14E VADY ™) (O— M sh kA I B A2 L 55—
A 3R W BLARAR 22 > 0. 3 mm ; Q40 W5 I HE 30 k45 Tl B4R
AHZEAS KBS, — (A3 ik -5 586 B Ik Ay 32 4 Ak 35 %o A e 20 ik B
EHLWK, P BAERFH MM KRR I BTG H).
VAH"™' (OB KA 72 2T 5239 53R /I, HE 3 kA 18

BT 1.5 mm 247 s Q—MUHES) KA1 S BREF A B/, AT
JEHAR T MHESI K HAZR M 173 L) .
1.5 %itsF*

R HI SPSS 21. 0 Geitfrft:, vH40s ik FICECRAG i L, 1
R & s RoR, HEATG AR DA )T 2 R
FBAT I o Ay, 2 ) 34808 B LU 3AT Pearson ¢ 6 50, I 4
ITHESRAERLIE ; 73 5 1H 5 VAD J2 VAH B {5 1L (odds ratio,
OR) e H: 95% n]{Z [X ] ( confidence interval, CI) ,

2 HR

WLERZH T VAD ) B LU X B 2H 5 2. 302 £%, VAH A9 i
PR IR 5 3. 303 f5 (£ 1) .

*1 AABRE—BRENBEIRLEBEREEFARAKER
£ MBS MBIk R B AR R

M gy PR Ty ] i)
WEELH 37 29/8 57.62 £11.98 19(51.35) 6(16.22)
X HRZH 452 3517101  56.00 £12.20 139(30.75) 21(4.65)
Xz/t 18 0.010 0.758 6.635 6.699

P 0.919 0.449 0.010 0.010

a:OR =2.377,95% CI 1. 210 ~ 4. 668;b: OR =3.972,95% CI
1.494 ~10.560

2.1 VAD

WAL 19 #il, 5 51.35% , Horh Z2 il VAD 2 12 4], 4 63.
16% , 4700 7 461], (& 36.84% ; 1k 15 ), 2ot 4 44, 4F % 39 ~ 76
(53.21 £9.24) & . XFB4L 139 i, (5 30.75% , Hrp Z2 i) VAD
78 15, 5 56.12% , 4540 61 15, i 43.88% ; 5544 112 5], 4 1% 27
B, 4E#% 19 ~85(57.33 +12.4) %, DSA 78 Wallenberg 454
AE B SUMIME B KA A2 A B SR 2200, 585 3 IS s ki e Ab T 2
IEENQERY)!

2 7K o = 0

A C:AMMEFIR;B.D: AMAMESI IR ;A B AWM E 120 20k A5 M 2

BRE 123G K C.D: AMAMESBRE KRS RO ERB AN E 2 ALK
1 Wallenberg &2 51 & A MM FLE DSA ZiGERM



%36 5 18 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

2014 4£9 A 30 H

Vol. 36, No. 18
Sep. 30 2014 1939

2.2 VAH

WREEA 6 1, i 16. 22% , o Z2 il VAH 35 2 4], (5 33.
33% A4 4 4], Y 66. 67% ; M 4 4], Lt 2 5], 4% 39 ~ 76
(54.17 £12.2) %, XFHRZH 21 ], i 4.65% , Hop 22l VAH %
51,15 23.81% , 400 16 4], 55 76. 19% ; B4 19 4l , Lotk 2 4],
A 30 ~75(55.05 £12.6) %, DSA 7R Wallenberg 25 A1iF 5
AL IR S ARLE 208/ B AR X HES Bk 173 LAR
(E2),

= e SYSTERS wsrmran
Ehenge Amy Generdl Hosplial
WANG

YUSHNFAN  GE MDA SYS =M
00321687 Cnengd Ay Ganeral Hosplst 2100321651
MDec3i 187 WANG ADec3) 1647

777 777
oat31 2013 o3 2013
102501 033

oV 30em

003 deg RAD 05 deg

CRA29dsg CRA 31 deg

L00deg Seqd LODdeg Seqd
flkodag FAMe=11/2 ko dey FRAWE = 1234
Vag=1.00 Ms=¢=1  pag=1.00 Mz |
£L2 ROT: FLi ROT!

Vi 0G6W: 2048 W, 406BWL: 2040 B
KA750050 XA750750

A A S Bk B2 2 M A Bh Bk
2 Wallenberg LR S5{EEEHZXEZ BT R R DSA FERHU

3 it

A P AR R LA AR ) R A AR &
I BUMIHE Bh B 18 KN FEAR — B 6% ~26% , H:
UG53 A AN HE Bl BRORL 20 I A8 Xk, He v 22 )
HESH KA AR AT K, 24 7 50% , 1% 38 52 45 FR A #fE:
PRAXTFR(VAA) | 2422 55 B 8 938 B — 5 iR HERT
W2 Wk VADPM S JLAE RIBFSE & B : VAD 25
PEIAEAE ) — A G B B 2, G H & PICA 3 i X 48 11y
FEFE, $7n PICA {1 X AEAEH A 5 VAD 5 — & Ml ¢
PER ARG R T E R R 1252 IR X
B G VAD kbR ABFSE 6 %07
WEE T 223k /5 CT mf, MRI R A JIE 52 A Wallenberg 254
TIERY 37 5] 5 35 Fi 452 5] dE Wallenberg £ A AiF (1 2P
A AE B 3, DSA K6 2 25 5 {8 7R, 9 49 161 L {7 VAD
IR 32.31% , HoAr L4 0 51, 35% , 22 AT 3
A 63.16% , 471 5 36. 84% ; %t BB 4H Hy 30. 75% , /2
5 5 56.12% , 47l 5 43.88%  ARWFFTLE R
7~ VAD A fig /& Wallenberg ZE-GAE MRS 2K, 4563
Pl AR 2 4 R, e PR 2 Fp 446 3 0 b AR DG S
X Fo

IAEA , VAH /R — PRk SR VAD 314, 4%
Z)TREEE T TR R A AR, A 5. 7% A
Mk 8. 8% 1 AHESE Y, MEL AL H VAH 6 ]
(16.22% ) , £ 5 66.67% , 224 5 33.33% , K& A
SR IRERSFIR sy swa k<A T B E S = E R PN -
KX HRY] ., Weintraub 251" 13 F§ MRA ##% %& ¥ . VAH

FRE AL SRR 3 ~4 min J5 , 52 1/4 W EE
HF M K R A 2 50 mL/s DA eI
FEAE VAH R, 243k 25058 ] — 0 e 4% 5 | [ O 29 ki
Tt AR DA B XA S ARARAEAS R, LR AR IR
X AUAFE B0 koo 748 B 20 B o 3 2 1), B B R BOME LIS
Sk ARG R AL A 2 , 51 At il X 3R A Bl & A,
AR By B R S 0 2R BE ) BB MG S I &, Park
2 R SEAESE VAT % AR ()00 ) 478 B ke 1 ME = 3
R VAH A5 3 = 10 3l ks RE 1L 5y Btk . IR,
VAH W] fig /21 il Wallenberg Z5A51E 8 225 A 22—

WRyE ARG R, RIE I VAH 1) VAD B E
B FEMELA T 6 ] VAD 91 VAH [, VAH
0] 257 H B0 AE RS AIMI DX S8 A5 A, I L HL I PARE IR 45y
St W32 W 2 M A8 5 [F B BLAT, HAE Wal-
lenberg ZE-AAF & 9 1) BAR B AT AN RE I .

R, ARG — 48 T Wallenberg 25 A 1E 41
54k Wallenberg Z5 45 1iF 1) HAth 2 7 ffe it 14 A 47 v X e
HAE VAD K VAH 4 H PR B A7 B ST 2F 2
o SXTHRZH A A L, WERZHA VAD (1 H IR HE Xt

HEZH B (OR =2.377, 95% CI 1.210 ~4.668) , 3 —
Mt VAH L4 7R 2 80 T A RLAY AR b a3, L2 4l A
VAH & H B3 vt B 2H = (OR = 3. 972, 95% CI

1.494 ~10.560) , X Z7n VAD . VAH B £ 5 Wal-
lenberg £ G AE Z [A] W] BEAFAE — 28 A OCHR , $2/s BR T %
P i i A5 fE B R R S R R AL A, L VAD
VAH 4 R 5 09 #E 3 Bk I 45 T 25 78 5+ 78 Wallenberg
CRATER R AT B A — 2 92 S0, EARFRATIR R T
YE#H B E AL

H TAH SR AR 53 18 20 045 B AR S i A
Y, BARG AR AR, B RTHTSE 10w 4]
BT B BEFRAT AR BH A HE 1 45 A AR S5 F Wal-
lenberg ZEA-AIE A9 1 B ELARBLE , [RIES, 5] VAH J5
4D ik L5 i % R ki XL 978 00 7 2 e 2 o s DR 8 30 % W Js
(1455 M) S5 77 T8 [R) AT A S FR AT T — 2R 4T

Sk

[1] Debrey SM, Yu H, Lynch J K, et al. Diagnostic accuracy of magnetic
resonance angiography for internal carotid artery disease: a systematic
review and meta-analysis[ J]. Stroke, 2008, 39(6) ; 2237 —2248.

[2] Silvennoinen H M, Ikonen S, Soinne L, et al. CT angiographic analy-
sis of carotid artery stenosis: comparison of manual assessment,semiau-
tomatic vessel analysis, and digital subtraction angiography[J]. AJNR
Am ] Neuroradiol, 2007, 28(1) : 97 —103.

[3] rheephzepler 2, AR A RL 2 2. & 280 A8 207 12 1B 2
[J]. spoeph Rk, 1996, 29(6) : 379 -380.

(4] EJEERR BRI E ZIER A b = 506 20 Bl iy % 1 [ 1],
g Rk, 2006, 45(9) : 786 —-787.

[5] Jeng J S, Yip P K. Evaluation of vertebral artery hypoplasia and asym-



5 36 255 18 H) N U NI S
J Third Mil

1940 2014 49 A 30 0

Vol. 36, No. 18

Med Univ Sep. 30 2014

metry by color-coded duplex ultrasonography[ J]. Ultrasound Med Biol ,
2004, 30(5) : 605 -609.

(6] AT, 2k, dibIF. CT M8 MR AE 2 Wik sl k28 5w i e
EIT]. ) PHER R 2240, 2012, 29(2) : 274 - 276.

[7] Demarin V, Skaric-Juric T, Lovrencic-Huzjan A, et al. Vertebral ar-
tery hypoplasia--sex-specific frequencies in 36 parent-offspring pairs
[J]. Coll Antropol, 2001, 25(2) : 501 —509.

[8] Hong J M, Chung C S, Bang O Y, et al. Vertebral artery dominance con-

[

tributes to basilar artery curvature and peri-vertebrobasilar junctional in-
farcts[ J]. J Neurol Neurosurg Psychiatry, 2009, 80(10) ; 1087 —1092.
[9] ez, Eke. HESHIROLH PR R[], BE, 2010,
38(4): 438 —440.
[10] EJ171, #8. HENKKTA RBRFR A Ikt T].
B2 2k . TR, 2008, 5(6) @ 965 —969.
[11] Cosar M, Yaman M, Eser O, et al. Basilar artery angulation and ver-
tigo due to the hemodynamic effect of dominant vertebral artery[ J].
Med Hypotheses, 2008, 70(5) : 941 —943.
[12] Perren F, Pogdia D, Landis T, et al. Vertebral artery hypoplasia: a
predisposing factor for posterior circulation stroke? [ J]. Neurology,

2007, 68(1): 65 -67.

[13] Caplan L R. Arterial occlusions: does size matter? [J]. J Neurol
Neurosurg Psychiatry, 2007, 78(9) : 916.

[14] Park J H, Kin J M, Roh J K. Hypoplastic vertebral artery: frequency
and associations with ischaemic stroke territory[ J]. J Neurol Neuro-
surg Psychiatry, 2007, 78(9) : 954 —958.

[15] Chen Y Y, Chao A C, Hsu HY, et al. Vertebral artery hypoplasia is
associated with a decrease in net vertebral flow volume|[ J]. Ultra-
sound Med Biol, 2010, 36(1) : 38 —43.

[16] Olindo S, Khaddam S, Bocquet J, et al. Association between basilar
artery hypoplasia and undetermined or lacunar posterior circulation is-
chemic stroke [ J]. Stroke, 2010, 41(10) ; 2371 -2374.

[17] Peterson C Phillips L Linden A, et al. Vertebral artery hypoplasia:
prevalence and reliability of identifying and grading its severity on
magnetic resonance imaging scans| J ]. J Manipulative Physiol Ther,
2010, 33(3): 207 - 211.

[18] Weintraub M I, Khoury A. Cerebral hemodynamic changes induced
by simulated tracheal intubation: a possible role in perioperative
stroke? Magnetic resonance angiography and flow analysis in 160 cases
[J]. Stroke, 1998, 29(8): 1644 - 1649.

(Yr#5:2014-04-01 ; f&[E :2014-06-19)

(%4 FE)

TRE5ER

POIRE A iE 1% 2 11

R RERE A, RN

[X88IA] UKo a5 e
[HEZEZES] R651.11 [ X#ktrEag] B

1 IERZER

Sl L BE L3 2 BRI NAIRIER A 14 h A
B, B A Bk, A8 BT Bk P43 (GCS) 13 41, #i 1 M A2 Ml AR
RESIA , 2= R BS b ik S BB IA 5 0 B2 AT DSA K25 A L2 13
Y R EEMAE (B 1), CT f5ig = 4E & dn: Z2MRIEN -
GEREY, GOSN 4 em (1 2) o KRR EE 5 fit Al )
B RIETT B 7 E AR [ . TR BGRB8 A A
3 em x5 em YRR USSR T R, W RT U AR R
2 UL MEA BTl Bm 24, 7545 2 B8 Je ELAL Gl I W HLBR %%, I ks
MEAR 5207 , LAY 31 B AG A M e 1 Ak , 7R W i 4 21 3z
0 205k T3 AN, B R AL AL o HR AR I U 7 5 i 5 4 ARk AL &5
PR U TCA O, IR ER 7238 . B —K 29 2 em ARELNAG O, 45
TSN, RFEELM CT £ ILHEF%, BETH
WAL TIRERRAT , FE IO A AE , 22 R LB e, Bl 3 A
H ,GCS 15 43, SR A S PP IE &

S 2 R, B, 58 & BRI A ZEIRAE Wiy 12 h A
Bio Zoi: g BT AR G RIA , ZZHR FIG R I 0.5 em
Fe R0 Tk A, ZE IR RS IR 2, A Fe i /K i, HR FIE i Bk B

[BfEMEE] & W, E-mail:southwesthpzg@ 163. com

[fL%EHAR]  hip://www. cnki. net/kems/detail/51. 1095. R. 20140901. 1038. 002.

html (2014-09-01)

G :1000-5404 (2014) 18-1940-01

(400038 H K, 55 = PR K7 P B R B 22 SR}, e 2 22 SRS )

o k5 MRI 7R AR TA 2 IRIE TR A ZE 529 5 em (18 3)

173k L CTA UL AN I 48 5% 4, B8 Sk w3l b RO 3R
(E4) . FARBAMT RESTE AT em x5 em B & T f
JRFH T 2R, BY TR R S 1) 2R R 52 8 A R A, DL T Sk o R 4D
RAREE , TR WA, BARP B , P BT 5 G138 9 A
LT e MV, TC G Sl i R 2 HE 55 B T ARG, AL MEE A
ATEPE R YT T WL 3 em 8% 1SS BRI RS, T LA T A
JEMEHMTURS , B 22 7 &5, IR B 28 U i 4 L 45 R 4405, i
FERR BB 540, PLIE S 4, A T A5 X LIS A4 . R5
B CT R WL W 5% BT 3 A H L, B T B & T 6e
i, GCS 15 43, SR AR F10LEF 1E %

E1 SEIHMEELREGEE DSA R
2 HIHAREGREGEE CTSB=fEE

(F4£1944 W)



