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[Abstract] Objective To explore the efficacy and safety of cerebral revascularization treatment for
the posterior circulation ischemic stroke with chronic vertebro - basilar artery steno - occlusion. Methods
From January 2018 to January 2021, 11 patients with posterior circulation ischemic stroke by chronic
vertebro-basilar artery steno-occlusion were diagnosed and treated in Tianjin Huanhu Hospital. We utilized
MRI to locate the infarct, CTA to assess the steno-occlusive site and the stenosis rate, and DSA to evaluate
the collateral compensation. These patients were treated by using occipital artery (OA)-vertebral artery (VA)
bypass, external carotid artery (ECA)- VA bypass with radial artery (RA) graft, OA - posterior inferior
cerebellar artery (PICA)/anterior inferior cerebellar artery (AICA) bypass and superficial temporal artery
(STA)-posterior cerebral artery (PCA)/superior cerebellar artery (SCA) bypass. The prognosis was assessed
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through modified Rankin Scale (mRS). Results The steno-occlusive sites confirmed by CTA were located
at basilar artery(BA, 2/11), bilateral vertebr - basilar artery as tander lesions (1/11), intracranial and
extracranial segments of bilateral VA (2/11 and 11/11), unilateral intracranial segment of VA with
contralateral extracranial segment of VA (4/11), initial segment of unilateral VA with tenderness of
contralatieral VA (1/11). Collateral patterns confirmed by DSA included posterior communicating artery
(PCoA, 7/11), cerebellar pial collateral (5/11; among PICA, AICA and SCA), ascending cervical artery (AA,
4/11), cerebral pial collateral [middle cerebral artery (MCA)-PCA, 3/11] and anterior spinal artery (ASA, 1/
11). All the 11 patients underwent bypass operation successfully. Imaging [indoleocyanine green
angiography (ICGA), DSA and CTA] suggested bypass vascular patency. Two patients suffered lung
infection postoperatively, one patient was suspected with intracranial infection, and all the patients got
better after antibiotic treatment. The median mRS score was 1. The mean follow-up time was 8 months.

Nine patients had good prognosis at discharge (mRS score 0-1), 2 cases had a medial prognosis (mRS score

2-3). Conclusions

Cerebral revascularization treatment of chronic symptomatic severe vertebro - basilar

artery steno-occlusive with posterior circulation ischemic stroke is effective, safe, and feasible.
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Table 1. Clinical data of 11 patients with chronic bilateral severe vertebro - basilar artery steno - occlusion with posterior
circulation ischemic stroke
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Figure 1 A 52-year-old man with a diagnosis of extracranial occlusion of left VA, intracranial occlusion of right VA, extracranial
stenosis of right VA and hypertension underwent left OA-VA anastomosis  Preoperative axial DWI showed focus of malacia in bilateral
cerebellar hemispheres (arrows indicate, Panel la). Preoperative CTA showed stenosis and occlusion in the intra- and extracranial
segments of bilateral VAs (Panel 1b). Preoperative DSA showed bilateral PCoA and AA provided partial compensation (arrows indicate,
Panel lc—1f). Preoperative PWI showed hypoperfusion in bilateral cerebellar hemispheres, the MTT and TTP were delayed (Panel 1g).
The course of OA was traced and an iverted "L" shaped distal lateral approach incision was made (Panel 1h). Intraoperative OA-VA
anastomosis (Panel 1i). Postoperative PWI 7 d after operation showed perfusion improved apparently in bilateral cerebellar hemispheres
and occipital lobes (Panel 1j). Postoperative DSA 7 d after operation showed visualization of VA and BA (Panel 1k). CTA of 6 months
after operation showed graft vessel patency (Panel 11).
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incisions of anterior margin of sternoclerdomastoid (Panel 2h).
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Figure 2 A 54-year-old man (Case 8) with a diagnosis of left proximal VA occlusion, right distal VA occlusion and hypertension
underwent left ECA - RA - VA anastomosis  Preoperative axial DWI showed focus of malacia in left cerebellar hemispheres (arrow
indicates, Panel 2a). Preoperative CTA showed occlusion in the proximal end of left VA and distal end of right VA (Panel 2b).
Preoperative DSA showed left PCoA and right AA provided partial compensation (arrows indicate, Panel 2¢-2f). Preoperative PWI
showed hypoperfusion in bilateral cerebellar hemispheres and occipital lobes, the MTT and TTP were delayed (Panel 2g). Surgical
Intraoperative vascular anastomosis (Panel 21i).
showed anastomosis patency (Panel 2j). Postoperative PWI 7 d after operation showed perfusion improved appearently in left cerebral
hemisphere and bilateral occipital lobes (Panel 2k). CTA of 6 months after operation showed graft vessel patency (Panel 2I).
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Figure 3 A 63-year-old man (Case 4) with severe stenosis at the V4 segments of bilateral VAs underwent the OA-AICA
anastomosis  Preoperative axial DWI showed progressive infarction in the right cerebellum (arrow indicates, Panel 3a).
Preoperative DSA showed bilateral VAs occlusion (thick arrows indicate) and collaterals compensated partial flow through
PCoA and ASA (thin arrows indicate, Panel 3b-3d). Preoperative CTA showed intracranial segment of bilateral VAs were

discontinuous, considering incomplete occlusion (arrows indicate, Panel 3e). Iverted "L" type surgical incision for far lateral
approach (Panel 3f). OA-AICA anastomosis (Panel 3g). DSA of 7 d after operation showed graft vessel and BA was normal
(Panel 3h). DSA of 6 months after operation showed effect of anastomosis was well (Panel 3i).
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Figure 4 A 62-year-old man (Case 3) with a diagnosis of severe stenosis in the vertebro-basilar junction and hypertension underwent right
STA -SCA anastomosis  Preoperative CTA showed severe stenosis at vertebro-basilar junction (arrow indicates, Panel 4a). Preoperative
DSA showed right cerebellar pial collateral provided a small amount of compensation (Panel 4b—4e). An arc incision was made on the
zygomatic arch (Panel 4f). Intraoperative ICGA showed anastomosis patency (Panel 4g). CTA of 6 months after operation showed vascular

patency (Panel 4h).

A IO R B Bk AL B Bk BRBh BKGE AT . R A ™
M 45 0 1M (W4 JE 120 ~ 140 mm Hg, 1 mm Hg =
0.133 kPa) , Bjj {6y 5 IfiL - P98 B 0 o R 5 4k 2 3 B
H]PLAK 100 mg/d I, R 4E 14F

3.WUE VRN B SRR TTIZ A IR BT BT
A EE YT W BE AR U7 3 B R mRS R
WG, PEr 0~ 1 e BRI 2~3 TG 45 4~5
HBEAR Y. RJG6 M HE A CTA WS I 4 K
LURGIL V7R O iR G DU S S B v o R |
st AP R K

# R

A 1L )RR R S R A RS A R, R
ICGA 4 W R #F U458 % . 3 IR J5 B Z1 & 4 DSA,
2 (B AT I 308 1 5 1 191 Cf91) 2) 5 94 30 bk 23 1 W 5 K Ik
Jei Bl Bk RN G 2l Bk, R IS 3h Bk G S P 2
JE ML B S 2 i A RAE L3 dJE A CTA Bk 2 3 HF
MAF Y. AFRA 9B ARG 3~ 14 dEZ 4 DSA |
2B 5 A CTA 4 5 7 B I8 38 0, ] )5 48 20 4L ol R
W, RHAGIBIARIG2~6 dFT PWLE £ 16 R J5
10 d 47 CT #E 1 s % (CTP) K 2 , 9 191 i 8 7 %5 R By

AR o 0 3 30 A AT AR Sl L 5 A7 1) T KT L1 B
R R E B NI 0 oo N A S W R PS I = W= SN S I N
2 M vE 1

2 B A S5 I & IR e, T8 B 3% PH M AR
Yook BH BRI TEH 20 20 1L 8 G i b L e iR
B W AT A VI IT 6 15 4 e 5 1 AT A 25
T A VG A 4 A B e TT B R R 4N TR R 7R
BF M, 3 [0 0BT A 2 ) 5 Sk 6 ot s ok ol 1 5 22 24
LA 9 I i

A B H B BER mRSIESY 0~ 3, 7 PE4 M 1.
ARIGHVI3~18 N H ,F#8 A H 9Bl B 4F
(mRSTF43 K 0~ 1) 2 i 45 (mRS 14324 2 ~
3), oA T 1 B e T v i, % A i A v AR
A TH B EATTIS AR A (CTA) B VT, s #F I
Y, RO I S A R A R4

o

24 1/4 J5 8 P B 00 PR A w4 e B A B 2 B N
HE-BL I Bl ik 8 25w A 2 ' 3 kool R A Ak 2 HE -
JiE sl Bk Bk 75 B DA 2 Y I ELR I . BT A 2L R 2R
LG TE B30 (NEMC-PCR) BF 5% 7R | 5 16 34 3 ik



. 560 - o E B 2 B A 2021 4F 7 HAB 21 655 T

Chin J Contemp Neurol Neurosurg, July 2021, Vol. 21, No. 7

ok A B 0 A8 3 Ol 22 R AR I R R AR KT
Bo A8 N g A i il s A8 A PRI A R R R LA Y
I NIBIT RHE 7

0 S ARAZAE Sk 5 98 T I 1) 52 ] R 25, X6 ol 641
PB4 F RIEIE B A E2 E X, AR E R
R J5 33 Bl kO e H UL S AR 71,
i 2 W A (A 466 /N J I R 3l Ik /0N J iR 3 ik R
AN B KO JR A UL 5 S/ B R O SO AN AT
S5 ME DL 3 o3 R AR AR T 6T HME Bl bk 1] 2
BE BT S KR R E AR, & 411, 0 5]
A 22 AR 12 U f EE R

1946 4F , Kubik Al Adams "% 2 T B RL % SCHR
KA 18 1 JE S 2 ik o] 2E BB 3 (A 2 AR ER
W N TR B HE - BRI Bl ok P 2 1F BE 9E R R AR
WEFT 7N, 12 P S Ik 589 e B 1 1 A - 358 JEE 5 Jhk P 2
HIIRAE T LLWIRYY 2 A N Bk A R 2 R BT
ik 10% ~ 15% "' Lindsberg 28 "' HEAT M3 2.8 4F
(9 B D5 W 5 W, 2 ER DK IR 9T IS L AL 30% JE iR
Bl ik P41 %€ B TS B (mRS 42 0~2) . RZE
S WIS YA AR ST TR 18 P A - R S B bk R RE Ak
78w A ZE T R L IR AT TR g o E A T I A O
T B oA R 2R SR PR LA A B ol
JR V% e E T R A AR AR T AR 5 S B ik AT 2E A O
RAE LA BT AR 18 55 B St o A, Dashii 5 1R
JH Wingspan 32 22697 9 15 5 i 20 ok 14 2 B8 3%, 8 4
SR IS T A < 4 ) B LR Y O R A 3
Sk e )2 2 B SR IR 1 SR AL 1B 4 BB,
Horbr 2 658 T [ AR I K

A8 PN SR AR A HE Bl Dk 8% 7 s 72 vh A 3
JURZ N AR5 SR HE Bl ok kS i 0 A A Ak P
PeAEAT LR ANR G FHAEE R 10% ~45% 7
Edgell % ") Z d 0 BF 58 95 A 148 il HE 3l ik ik 4 35
B AR B RE YR 8.5 N HEB%E (=
50% ) %R 15.5%(9/58) ;i H., 55 HE 2 Jik i b B e 7=
AH LG, HE Bl Ik BB A8 1R 1L R ST a2 A v
ORISR & . iRl WL A A AR YT
TE XU 5 AR S50 HE 2 Ik o B2 B 4 5 PA 2 9 72 R )
2 JE G B UL B eI AR R B R R AR I it
s A8 75 TN A I SR BR A

AT 53 ) R B OA-VA #5857 K \ECA-RA-VA
FEHF AR LOA-PICA/AICA #5 M R (STA-PCA/SCA #51;
A JE A BRI A8 R VA I 18 M - R IS 2l ok R
B g B JE O I B MR YT AR L T R AT T &

Jof R A 2 s (1) AR R S5 275 i BT ) DS Ak
G B 104 AR T B, 1 1 (81 2) R 5 B 21 kAR R
I ZE ARG 3 REA CTA X R B L @, % &
J2 R T AR R S R [R)PY IL 3 Bh 1 AR
(2) B M B2 3 K 17 75 4T DSA 1 Allen it 56 , B A (it 14
2y ok A% 11 HL 3k S B AR B IRBE  (3) Ay sk A i
PR R A, R A0 3 KA R AR, B A R
BKE, 2 R BT 45 8 W T/ S H 2T
T8 Bl Bk, sk G B FRLEE , 43 B B K B R R T B
G o (4) & TR o 55 U FE M SR R TR
BE & 5 HE B koo v A, BEA IR RS AR R A R
LB B Ik 1 85 U A A B, K 3 AR R R Tl U A A
FE 7 R il ™ AR BE SR AT 256 FIWT, G 2R i 5
P NIE I RV e N 1 (R - LT
FIE B A S ME 20 ik, 75 e i A L (5) S5 TR
INHE R AR ME 25 7E T F AR A K M5 85, LR 32 K
Bl K JC 2 70 41 0 5 DN 5 ) T R AR, AR B 9 45
AR G am A T A B S S, X A AR
H S AR 5 BERE R B Bk 5 2 AR 3 ik 2 18l BB B8 25
FIWT o (6) A Hh il 45 W) A e 75 82 SE 6 £ K I & b ok
B R I AR TR R, WA S B 20 AT
ICGA 5%, # B0 52 A K B0 i Wl 52 ik 524 il 4
AR (AL T W6 B AL E ), 7 B 2048 5% 858 5
I\

1976 4F , Ausman 4§ "' 58 i B 1] OA-PICA ¥
AR, Z 5 iS22 STA-SCA FFZ fEF R . RE 5
06 A I 457 o A A A 0 A O A R R M R KL (R
AT IR BE N, 5 06 B 0 B R AT R IR T 18
S DR M -5 U 20 Ik R A DA E Y A T RE Y
Tk o FRATTAE I AR 52 B vl 3 T I 3 4 UG ok gge
R 30 5 16 B0 HE-JE I 3h ik B K 9 2 3l ko 45
WYY LT R A AR B A
Iv#] 4 1 FH I 5, (AR 2 — 2T

25 LT IR 0 08 P U A -5 T B ik R Ak
B P ZE B X8 A [ 68 9 28 FR A7 SR BORE N 19 J5 A0 B i
HHRERER,Z2 A HEARPFRFEAR TR/, M
A 5 RBEA Y Bt AL X R0 1 — A5 0 E
FlamE K

& £ x W

[1] Lindsberg PJ, Soinne L, Roine RO, Tatlisumak T. Options for
recanalization therapy in basilar artery occlusion [J]. Stroke,
2005, 36:203-204.

[2] Qureshi Al, Ziai WC, Yahia AM, Mohammad Y, Sen S, Agarwal



o [ BRI 2 2 7 2021 4F 7 14 21 45 71

Chin J Contemp Neurol Neurosurg, July 2021, Vol. 21, No. 7

561

[6]

[7]

[12]

P, Zaidat 0O, Suarez JI, Wityk RJ. Stroke-free survival and its
determinants in patients with symptomatic vertebrobasilar
stenosis: a multicenter study[J]. Neurosurgery, 2003, 52:1033-
1039.
The
(WASID) Study Group. Prognosis of patients with symptomatic
vertebral or basilar artery stenosis [ J]. Stroke, 1998, 29:1389-
1392.

Schonewille WJ, Wijman CA, Michel P, Rueckert CM, Weimar
C, Mattle HP, Engelter ST, Tanne D, Muir KW, Molina CA,
Thijs V, Audebert H, Pfefferkorn T, Szabo K, Lindsberg PJ, de
G, Kappelle LJ, Algra A; BASICS
Treatment and outcomes of acute basilar artery occlusion in the
Basilar Artery International Cooperation Study (BASICS): a
prospective registry study[J]. Lancet Neurol, 2009, 8:724-730.
Liu L, Xu XT, Ma N, Gao F, Mo DP, Sun X, Song LG, Miao

ZR. The treatment of collateral compensation and endovascular

Warfarin - Aspirin  Symptomatic Intracranial Disease

Freitas study group.

revascularization for intracranial vertebrobasilar
artery occlusion[J]. Zhonghua Shen Jing Wai Ke Za Zhi, 2017,
33:334-338.[ XN, IR BESE, T, wm, SEORMS, FhES, R Ar
W, 2 g i bR P AR - R B Ik A 1 M S AR A A

JHERIrL)]. hAem bR 2R, 2017, 33:334-338.]

symptomatic

Markus HS, van der Worp HB, Rothwell PM. Posterior
circulation ischaemic stroke and transient ischaemic attack:
diagnosis, investigation, and secondary prevention [J]. Lancet

Neurol, 2013, 12:989-998.

Caplan LR, Wityk RJ, Glass TA, Tapia J, Pazdera L, Chang
HM, Teal P, Dashe JF, Chaves CJ, Breen JC, Vemmos K,
Amarenco P, Tettenborn B, Leary M, Estol C, Dewitt LD,
Pessin MS. New England medical center posterior circulation
registry[ﬂ. Ann Neurol, 2004, 56:389-398.

Miiller - Kiippers M, Graf KJ, Pessin MS, DeWitt LD, Caplan
LR. Intracranial vertebral artery disease in the New England
medical center posterior circulation registry [J]. Eur Neurol,
1997, 37:146-156.

Voetsc B, Dewitt LD, Pessin MS, Caplan LR. Basilar artery
occlusive disease in the New England medical center posterior
circulation regislry[ﬂ. Arch Neurol, 2004, 61:496-504.

Kubik CS, Adams RD. Occlusion of the basilar artery; a clinical
and pathological study[ﬂ~ Brain, 1946, 69:73-121.

Gulli G, Marquardt L, Rothwell PM, Markus HS. Stroke risk
after posterior circulation stroke/transient ischemic attack and
its relationship to site of vertebrobasilar stenosis: pooled data
analysis from prospective studies[ J]. Stroke, 2013, 44:598-604.
Derdeyn CP, Chimowitz MI, Lynn MJ, Fiorella D, Turan TN,

Janis LS, Montgomery J, Nizam A, Lane BF, Lutsep HL,
Barnwell SL, Waters MF, Hoh BL, Hourihane JM, Levy EI,
Alexandrov AV, Harrigan MR, Chiu D, Klucznik RP, Clark JM,
McDougall CG, Johnson MD, Prider GL Jr, Lynch JR, Zaidat
00, Rumboldt Z, Cloft HJ; Stenting and Aggressive Medical
Management for Preventing Recurrent Stroke in Intracranial
Stenosis Trial Investigators. Aggressive medical treatment with
or without stenting in high-risk patients with intracranial artery
stenosis (SAMMPRIS): the final results of a randomised trial[ J].
Lancet, 2014, 383:333-341.

Moufarrij NA, Little JR, Furlan AJ, Leatherman JR, Williams GW.
Basilar and distal vertebral artery stenosis: long-term follow-up[J].
Stroke, 1986, 17:938-942.

Abuzinadah AR, Alanazy MH, Almekhlafi MA, Duan Y, Zhu H,
Mazighi M, Lutsep HL, Donnon T, Hill MD. Stroke recurrence
rates  among  patients  with  symptomatic  intracranial
vertebrobasilar stenoses: systematic review and meta - analysis
[J]. J Neurointerv Surg, 2016, 8:112-116.

Lindsberg PJ, Soinne L, Tatlisumak T, Roine RO, Kallela M,
Hippolda O, Kaste M. Long - term outcome after intravenous
thrombolysis of basilar artery occlusion[J]. JAMA, 2004, 292:
1862-1866.

Dashti SR, Park MS, Stiefel MF, McDougall CG, Albuquerque
FC. Endovascular recanalization of the subacute to chronically
occluded basilar artery: initial experience and technical
considerations[ ] ]. Neurosurgery, 2010, 66:825-831.

Edgell RC, Yavagal DR, D, Olivera R, Boulos AS.

Treatment of vertebral with

Drazin

artery origin stenosis anti -
proliferative drug-eluting stents[J]. J Neuroimaging, 2010, 20:
175-179.

Taylor RA, Siddiq F, Suri MF, Martin CO, Hayakawa M,
Chaloupka JC. Risk factors for in-stent restenosis after vertebral
ostium stenting[ J]. J Endovasc Ther, 2008, 15:203-212.

Edgell RC, Zaidat 00, Gupta R, Abou-Chebl A, Linfante I,
Xavier A, Nogueira R, Alshekhlee A, Kalia J, Etezadi V,
Aghaebrahim N, Jovin T. Multicenter study of safety in stenting
for symptomatic vertebral artery origin stenosis: results from the
Society of Vascular and Interventional Neurology Research
Consortium[ J]. J Neuroimaging, 2013, 23:170-174.

Ausman JI, Lee MC, Klassen AC, Seljeskog EL, Chou SN.
Stroke: what's new? Cerebral revascularization [J]. Minn Med,
1976, 59:223-227.

(ks H :2021-07-09)

(RS - 52— 1)

RILIT B 2021 F(F E IR ME KRB HET)

SRR i PR S 2 PR o R e A B ) e BT B AR B O A

Qo I BRAC A 225 2% i) O T K L AR i 2 B o A8 b [ BRI P 2 I i) M 2 2 6 LB 1), SR B O - G
YA A G S IR AR SS S, FE 0 RO T B 28 9 SR PR BT AR E R R fe ik B N AR RS . BT iR H
TERVE A BT i FOW B R 2 S ] AR AR R AT S A ST A T I PR

i [ AR M 22 95299 2% 75 g b st A BB A b SO 0 0 RIS [ RBE D 2017 AR iR (RIS 8 W) A% 0 91 T A0 [ 2 B 4 5 vh
RS SC TR T, B ANA I AT . H E R A 2 MUY 5 ISSN 1672-6731,CN 12-1363/R. H FroK 16 78 % &
IR, 48 50, I T, B 25 Hi AR . B W@ f 1500, 2 4F 12 03631 180T . 2021 4E )5 1 i BUR) & AT L il &GS : 6-182, T 1]
4 [ 45 b S SBORY 3T 1), 2 T 1 S S T (R 2R ) o
i 30 1 Bk - T R X R B 6 5 R T PR T B e A JBE R Y X, R 1B 4 £ : 300350,

B A £ (022)59065611, 59065612 ;45 B . (022)59065631, M4l : www.xdjb.org( 1 30) , www.cjenn.org(JE30) .



