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Role of balloon occlusion test in the treatment of permanent internal carotid artery occlusion
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Abstract: Objective To investigate the relation between the balloon occlusion test (BOT) and the anatomy of the circle of Willis
(CW), and to explore the role of balloon occlusion test in the treatment of internal carotid artery permanent occlusion. Methods Selected
the clinical data of 49 patients (52 sides) who had BOT in our hospital from October 2009 to June 2015, and analyzed the relationship be-
tween the occurrence rate of anterior communicating artery ( AcoA) / posterior communicating artery ( PcoA) and the positive rate of BOT
retrospectively. Results The occurrence rate of the AcoA was 97.9% , and the occurrence rate of PcoA in one side was 82.7% . Negative
rate BOT accounted for 92.3% and AcoA occurred in all, while the positive rate accounted for 7. 7% , including 2 cases of right superior ar-
teria cerebri anterior combined with ipsilateral PcoAs absence, 1 case of left superior arteria cerebri anterior combined with ipsilateral PcoAs
absence, and 1 case of AcoA and PcoAs absence. Conclusion Before the permanent occlusion of the internal carotid artery, it’ s necessary

to clarify the redistribution of the compensatory way of blood flow in the AcoA-absent cases. Implementing permanent occlusion for cases with

complete circle of Willis would cause less ischemic risk.

Keywords: balloon occlusion test;circle of Willis;internal carotid artery occlusion

FH T IR S ok 5 17 52 4% )R ) 45 ) A 4 i
PRI LA S S WA 8 45 G TR v, 50 2l ik vy LR AR
7 BT e s A AP PR 2 o {FLLE SR D P
I A A AR A A 0T, BEL OB B0 SR80 252 1N 2 kA
— MR FEOR AR L D) RE I F 2T, PR
[4] €356 ( ballon occlusion test, BOT) §E W 1E jik A ] ZE
A 5 A PR i 5 R 3 DX 00 2 A0 A B o e AR 1
P (HBRAET FE I I RE N AL K, 7R R B A LT
ToaVER St . PRI, TR RREE ] 25 45 R 5 Willis
IR Z5 P0G 22, REAE Ay i I 5 2 PAT 6 35 1N B0 ik /)
DRI B R 27 AR i3 B #h 22 7B
2009 4£ 10 J] 2 2015 4F 6 J] BR3P ZE 550 18 25 1 i IR
BERL, 43 B Willis RIS TE L. BIREITR o

1 ARST®

L1 R
ARHLIH 49 418 52 191(I) 390 30 Kk 2 1 91

Koo JITA SR R HAIAE A L RS R T M e 22 g MR o
o BEE RL12 0 o MR A RS, 001 48 B A S O
FHERA . SNBE AT PG % I8 AL Al fE R L
SN BB FHAT AT RETT SEREA K A A FERH T . A ik —
A VAl RN S9N B0 ok P 2 T 32 195 20, 1 e 12241 76
¥ BRPLI PR FE IR A o IR E 2P B
AHIT Al B A R WL A I BB A2 PR, 75 DABR 25T
iR LASI A ER R AR L SR B I A S 2 52
K 55 39 4 42 I (M) , 22 10 44 10 B () , 47
28 ~74 % | SE1446 %

1.2 F&k
L2.1 s sEiRYe A s e R R e ot

A7 M0 1% 38 5% ( digital subtraction angiography, DSA) , HE
I3 ) S8 A Sl R A | A 2 L S JDkRg | 2l e bk e T 45 L
PR RIS 52 o F B ER R 2 H AR SN s ke
BAU T AR X 784, 36 5% W BHLIET I . & 2 min
BE B E VGG FTE LA TG B, Gt 3T &



604 ARFRFRE

J REG ANAT OPER SURG 2016,25(8)

http ://www. jjssxzz. cn

22 DY REBRAT B8 A8 AN RETR 32 U v 113, ) Dy BR 2
P ZEIRIR B E . A8 AT A2, 15 min Ji5 BEAT 5 fL R
1.2.2 sifbReisiks  7egksn)sl ) FE e 2Ll 1,
S FHAS A RS LL 1 mg/mL Y BE IR R A, 5
A4 I 25 LAl R 273, [ WL SR B il 2 T fg
PO Ui H BB o 22 2 RE SR-A U 11, P E
S ALK I P o U AT 32, 4EFF 20 min 5
A P SN 251 PR 3 ok s 52 TS O 37 4 2 LB , R i ok 4
AT WIE0 N KL, G5 AR AT, 0 D R AT

2 H#R

2.1 Willis 2R f#-2)H oL

AR FTA 49 £ A 1 4052 im 3 ks an, /i 58
1Bk BR N 97. 9% o — MG F K v 71T 3l ik A2 S+
L7 ), A RN 14.3% o 523 52 kI 552
Bk 43 %, —Ml s s kIR R 82.7% .
2.2 REMEREFL

49 24 A LSt 52 451351 PN B ik sk 2 A 2 15
JeMFn A g 34 oy 26 o, R Sk 48 1, o L
92.3% YA RIS EBINK; BATE 4 6, 5L 7. 7% , 22
AR 52X 2 ) (A e o) WLIET 1) o BH
4 o, 2 5 S A 2 A D0 S5 R i 3l Bk A2 S5 9 R4
S BB BK 1 5] Ry 200 32 0 e 3K ki i 3 Bk O A2
i f 22 B ok it i, 1 48] i 52 38 2l ik FR s 28 8 3l ik 34
fif 4 ( B 1] LR 2) o

3 i

JEARSEE  Dfig 1E & 1Y Willis 2178 350 P4 3l [k S
2 Jk e I P A 94 1 A A P B T B AR R
HACAERE 1 AT Ry iz X3 9 F R de sk it 2 &
S N PR 2 JOB A B P S TS 1 2 ik 3
AL LAl 47 % ~T2% | 3 i )5 A2 3 bk AR A8
B2 LA 36% ~59% 7 {H Willis B AR5 %+ 43
WL N SR A P 2E B TR &
S I A7 B, B e b [0 35k i AR T i AC
Sk [ G S E Sk IR Bk DA 2 27 28 S0V & 4
4 NSRS IRk S B2 )2/ 5 52y & B AR AR
X AR S RS2 B B A T A2 9 o 7
JEEE LA BRI R T oK o BR A% A ZE 50 mT DA
SR PN B0 K P 2 3 % G 0 P B 17 0 HE AT 2007 L (R
NHEAERE AR PEAS B 8] K 2% A7 A — 2 BEK, 7
HLe S SO MEDATT . TR L, 0 B BR A 1A 25 R
25 5L 5 Willis P19 i 350 OC 2, 6 P4k 390 4 3l ik 5 2

a: 2 A E P 3 Bk B I b i AT 308 B ARRAE A A K S

BB K P SRRk X b 22 A A B Bk i L e A8 AT

F )G 3B B BRARAE £ K b 3 Bk fo R

1 52 St EE, A M N 3hBkEkTE A ZiX e B, 20
I M 3h Rk ifq BT BEL T A 18] 3& %2

a: M E A Bk HIR T AN AR H KBTS AR b &M 2 N3
ok e B FELIET B 1) sA At A F A B RS AR £ G A RAE e b
) ER 1 3 Bkl B LT R T S At A A A Bh Bk 1 AR R UG M AR
AN G B B e A K S kA RARIZE 1R R R R
2 63 S&iEEE, ANB MKk EMERLIXEAYE

FERIRS HA T EENS R

T3 38 Sl BKAE fUFS 3% e AN R i sl ik A1 B,
T B DI RE AL T 76 38 XU R P 2F= 1K 14 A 4 PR L I o
TE—ME5 N Sl kopke 25 B 2 P ZE R B0 T, 1 3238 3 ik
JEZ I — MR IE R RS B, WL, 78
TR K R BELUT 25 P4 5 K AT , o 5 5 188 3l ok ) 1R B g
Ty BEATIRAE L T A2 I S K G R
HNSCHRARIE ] 98. 7% ~100% ' o A5 1 Uk Ak
BRG] ZE 0 0 T 52 38 B0 Dk i H B0 817 PEAL 49 il
d 1 s, R R 97. 9% o 1E AU R IE H ) 2%
BUNUTEOLT R SCE ST LR 2. Bk



BB F K% 24E ] REG ANAT OPER SURG 2016,25(8)

http ://www. jjssxzz. cn 605

L8 38 52 A AN BE B 2N E AT A 42 38 sl kA
BRI R RS B an , (B AT DAEAE @ Tk AT
AR 146 B 22 8% . Ir A 48 i BR 3% P ZE K
95 B A 151 R A 7 5] 400 P S i A 3 Bl ik Bk an, 5
S 4511 0L P %500 7 A ks v 0 ik A o IX ¥ RT SR AR A
AR, T BAE R 4 B RAE 3 46] h A2 A 3R i
ik, K5~ BOT 356 FH: 1T 68 -5 IR0 41 I ik /i 30 ik
AFAE E FEAR S . 25 R 3 BH 0 191 A J2 0T 3 e 1 B
Pt , RAVIEEA TG00 BRI, X T
T 5 B U iR A I 2 R i v sl Jk A3 1, DX TG vk i
AT 50 38 1 ], STt — N 251 P B Bk 202 T 26
TR,

SRR G R ) 2C 8 Bl Bk OAS R, I 28 38 3 ik 0 i
AR S 3 UL, [ AR A S 4B L 1 S Bk ek
BN W L E K 3% ~ 30% ., XU G0k
0.3% ~1.5% ") HNH T RGME., AOF5EHITHY
43 i BOT 355, — Ml J5 53¢ 3@ s ks 2k %R 17.3% , 5
FOE A R SN 109 B AR . 5T 3 3 3l kA 1L, 5 52
38 B JhK S A 19 BH R, AE R RS sl kA R
TR, HOE A R EM AR o gk A
W, — AR IET S A 7 1], 540 F 528 —0,
Herp 5 BIAEAE RN R 5 sk, (AL 3 ] nT 52 BOT 3t
%, PRI AR, 5 5SmSR & T Willis 35 —2%4C
22 AEE A 251 PN 3l ik A1 2 I LT AN N R B
T, PR 24— sh k2ot P €, i AR T R0 s
2238 B K A ] b RO i 07 PR I DX 3k B )Yz B
RAZIX I 7] RE G LR A I XURS:

AMWFFE AT T R BOT 556 14 3 1] 28 & Y4 4

SEREL) Willis FRIF 5877 17 X6 XU 25 Py 20 Jik BEL 0K 1) L
U sz AR 4 Bl 3 9 SR A B AC
Sk, Her 2 ) B SR A7 AE TR f 28 38 B Bk, (HL TG 3 06 2
s s} REL VT 258 A 3l ok I 40 ) 00 i A0 2 LA B T 0] A i 1 2
JORARE i DX 3R A ML TR oK o $R T AESTN S ik 2tk
P %€ H T 2CiE sk Tk 3t R REEME T, 2 R
] B A 1 I 52 i Bl ik ok AR A5 Sz B B2 A7 E A 2 R
;L SR i o K i iy sl fk A o DX 3 e 7 3RS Ok B %2 B
WA AEE RS B 2 KRR . Rk, FATTIA A, X
T A ZEAM A A1 A il 2 Jk sl Ao e 39 5% £ 7 i
A3 B Bk AN R ), JC IS [R5 A Bl kR S A,
AT B AT BR 2 ) 56 LA B A HE i A A O K
X i 52 38 3l ik R i 28 38 31 ik 44 50 2 1 95 1] , 78 it s
& A AT B AU O, St Ak A P 2E T S50 S KL
B FFRT ARG, AELA A5 1 R, ATD N A AR G 41 7 BR A A 5
G AT AN AN B 5820, 2R X 1T 2C 38 Bl ik S
Je 38 Bl K E R A X AAZERE 1A T B 1) R 2 E

TrvbAil, HL o3 S8 AR BB S A R R 1 87 7K A M 28
BN FIK, DI m JC ISR . BEAEA BF o 3 =2
T i, I S Bl Bk Bt 2 A7 I 1 R AR N
DRI , BTN Bl ki AP 2 8 3 353 DX AT 98 A — R Y
AHhENE, A it — T

25 BRI, BA TN T it A 3l ik JC W 2 B 1A

FESERR BRI Y BB, AN K A AT ZE— I BUN Sk, AR

ISt S o 20 P 2 4 0 LA D R ot o A2 07 5

ISR 2, 2 /0 A T8 i T a6 ) By Willis 26 )

R SE AR o QDA PAT O A i sl AR o, XAk

A RTE RIS , TCIe 48 A ZE M J5 52 3 2 Bk 2 5 A7

TE , BB RIS St K A SN Sk A 2

[ &% 30k ]

(1] JRIAEASC, 1oy <= 0. 450 POR 0 MO 35 5 X A iR 790 = K o PR idp 1 27 0F 5 0
JELT]. JRf@F R4 22 4,2011,20 (6) : 673 - 674. doi: 10. 3969/].
issn. 1672 —=5042.2011.06. 038.

(2] B, BRERAE, TME T, BRI DA JE s A ML L B AR R A A
BRI A B G o 3k 580 RF 2% , 201,46 (4) @ 350 - 352.
doi:10.3760/cma. j. issn. 1673 —0860.2011. 04. 024.

[3] Ricotta JJ, AbuRahma A, Ascher E, et al. Updated Society for Vascular
Surgery guidelines for management of extracranial carotid disease[J].J
Vasc Surg,2011,54(3) :el —€31. doi:10.1016/]. jvs.2011.07.031.

[4] Baumgartner RW , Baumgartner I, Mattle HP et al. Transcranial color-co-
ded duplex sonography in the evaluation of collateral flow through the
circle of Willis[ J]. AJNR Am J Neuroradiol ,1997 ,18(1) :27 —133.

[5] Vernieri F,Pasqualetti P, Matteis M, et al. Effect of collateral blood flow
and cerebral vasomotor reactivity on the outcome of carotid artery occlu-
sion[ J]. Stroke,2001,32(7) :1552 -1558.

Van Ooij P,Zwanenburg JJM, Visser F, et al. Quantification and visual-

—
=)}
[

ization of flow in the circle of willis; time-resolved three-dimensional
phase contrast MRI at 7T compared with 3T[J]. Magn Reson Med,
2013,69(3) :868 —876. doi:10. 1002/mrm. 24317.

[7] Nishijima Y, Akamatsu Y, Weinstein PR, et al. Collaterals ; Implications

[

in cerebral ischemic diseases and therapeutic interventions[ J]. Brain
Res,2015,1163:18 —29. doi:10. 1016/j. brainres. 2015. 03. 006.

[8] Gomes FB,Dujovny M, Umansky F, et al. Microanatomy of the anterior
cerebral artery[ J]. Surg Neurol ,1986,26(2) :129 - 141.

[ 9] Powers WJ. Cerebral hemodynamics in ischemic cerebrovascular disease[ J].
Ann Neurol ,1991,29(3) ;231 —-240.

[10] Hartkamp MJ,van der Grond J,van Everdingen KJ et al. Circle of Wil-
lis collateral flow investigated by magnetic resonance angiography|[J].
Stroke,1999,30(12) 2671 —2678.

[11] Faber JE,Zhang H,Lassance-Soares RM,et al. Aging causes collateral rar-
efaction and increased severity of ischemic injury in multiple tissues| J].
Arterioscler Thromb Vasc Biol ,2011,31(8) ;1748 — 1756. doi ; 10. 1161/
ATVBAHA. 111.227314.

[12] Hecht N, He J, Kremenetskaia I, et al. Cerebral hemodynamic reserve
and vascular remodeling in C57/BL6 mice are influenced by age[ J].
Stroke,2012,43 (11 ) :3052 - 3062. doi: 10. 1161/STROKEAHA.
112.653204.

(iR - ZEH657)





