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[Abstract] The bypass surgery for anterior communicating artery (ACoA) aneurysms is a
considerable option for the radical treatment of complex ACoA aneurysms and maintaining the perfusion of
anterior cerebral artery (ACA) territories. The bypass modalities with the aim to rebuild the function of
ACoA are complicated and technically challenging. For vascular architecture, the ACoA as the anterior
pivot of the circle of Willis is remotely situated to traditional donor vessels, while bilateral efferent arteries
should be treated as recipient vessels, and the anatomical variability of ACoA complex further complicate
these situations. For surgical application, the working corridor is deep and narrow, so bypass procedure
necessitates deep anastomosis. Thus the traditional surgical exposure requires two separate approaches to
access the proximal afferent and distal efferent arteries for vascular control and anastomosis. In this article,
we review the available innovative modifications that designed in order to create individualized strategies for
each patient because of the complexity of hemodynamics and the vascular architecture.

[Key words] Anterior cerebral artery; Cerebral revascularization; Anterior communicating artery
aneurysm (not in MeSH); Review

This study was supported by Tianjin Science and Technology Plan Commission (No. 18ZXDBSY00180).
Conflicts of interest: none declared

A FRT Bk 98 4F A R LT R K 3 3 ik (ACoA) Z — B E ORI AMLE WA NARE T BT B ks

A AKX kE R IER&FE LB A 3 kE KRAAY, XFLBEBY . EAR BHELHER

EEMIXHUAREBN MG ERBREN T ENAE

doi;10.3969/j.issn.]672—6731.2021.07.001 % 1 % A (multi-clip method) 47 # % % M (clip

ﬁﬁ@?ﬁhﬂﬁﬂéﬁl‘ﬂ%fﬁé %??ﬁiﬂuﬂ]l’ﬁ"jﬁi ’E'ETLE'E*E‘A )\@%/ﬁﬁﬁ?}i$ﬁ% & ?ﬁj o F AT I
s TEHFA,

HIRME# : T 4F , Email ; osen1984@hotmail.com K RT3 Bk (ACA) 2 3 o i o 0 J& B R £




. 528 - e [ EAR R 28 R 2021 48 7 A 21 545 7 1)

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

NBARFAEANRNEANDECEH, & — NEE
DL Xt 3h Bk B 5K e A AR OR , BRI R B kL E
WA, KRB/, &% Bk o Bk (STA) % % L1k 20
FRsE BT X B RE KB R RRAHEF
XA LI S X W R H HE AR K AT 2 ko
EHARERG(GEENEIEZNR A KE),
AP ERTRE KR ALK, 2016 4,
Ota % "I Bl & 4 2 2k & B W X 30 ] AT 5 48 20 ik 78
AR JEORE, B A S B 22 F G ) & Abla # Lawton
WMEHSH A, BERARTHFEERE20 AW
A B k3% 3 3 kO, TG AT A 4 B0 ik B R B,

HHw R B RE DEERAZTEAREE
J, & & & % F # (vascular reconstruction) , 1 it
A S M K R B Bk X R e Bt B, R R 5
JREHW T K ML H YR R ARG EER
(protective bypass) , 7l & # 2 ik (L B K & , & & 4
I E o Bk F B K B A B G R R BT, XA o o it
MERFPHERR N EE, EE LA LN A EME
Hret T LR EERY A TEEALEMNE
Je 3 kG, R Y KM R R AT B kR F B
R T 5 A i EARA B TR EEN. Bk,
mAEERAREKXE TRES RGN E N, LRIET
AP B AR JE AR AT B0 R E X B, EH R AT
DLAR S 3t JiF B B i A JiE % s Bk By o B, SE T DL B
e YWt Gk 9T 7k U AT R B kB A R B E
F B G i, A, #F Heubner B 3% 3 ik . A Ul 52X 3
S e o e S Nl R e
HIERETEFRER,

KA o fkERANER AR DT A F 5
Jk (MCA) , B B A% B B R4, Tt i b A
MEEERE, KMWATsh k£ E m et RHBHE
M, — 7 W\, B T KR s R, B R
SRAEBL ;- FH, AT EESRCER M
(mental) 7 & , K B 77 20 Bk 8 7 X 6k o % 5 A
NPT ER B2 THREX LR E
FZARWIEFE, BRETUTEN X E,
1997 4 , Terasaka % "' & & K B & # #F R 657 K
i T 3 ik E X B ot (JBF B 30 Rk o B 4 B ko ) B
BT RER MR WJE, Bt T TR
FaxEEl,lEHs 8RS EER(MMSE) .
BATH K A2 ) R B & (HDS-R) & H R Rk 893 2 &
G N Fno3h BB B R B IR A L E b, 2014 4
Kiyofuji % "' 4R 4 2 ] WU A i 77 50 Bk & E B E A

# B MR B RAT B 20 Bk 5 K RT3 Bk A3 B
WA, 2 B 3 B B et B o B OB A ke e AT b BRI
BABFERERE

KB s RERARG BN EERTR A X
h,ERARE I RBEFAELR, TEFR =T
W (1) dE M o7 W, R R R B kR Willis 36
AT AR AL, B Bk o Bk A0 3k 3 ik (ECA) % % AL
BEIR 20 Bk , 2 7 SR 3 Bk R R 3% 3 B0 o 3, 7R A
EETEREEERXTEN GRS ARE RS ER,
() FREEFTE, WX B RALERE, REF KA,
BT RBEN, A dTHTWES, fih XA h
RKeF i EEXEREA, ERAERAEE L
B ()R R B sh i Al & 5 & EAF AR F 48
KW RB A AW 20 T FAEW SR
Fo BT A% W& ERTENT 2 HEMEAME
REM, REEZFHERY ZMHARK, B0 F#—
Tk TES,

AL #0842 E Bt Tanikawa 2 % AN B £ A
B K B0 RT 3 RO o 4B AR R 3R 12 B0 AR 3R Bt o kR
¥ o 4R KA RSN G f (EC-ACA) AL A 6
11 (IC-ACA) | & i M # 4 (communicating bypass) #
o 3% ‘fi %‘ ﬁ‘ (reconstruction bypass) s —jﬂ:— ‘:}j é)é :ﬁ ‘E{E %’?
M R R 2 K R BT B Ak B o, R R R R b A3-A3
BHRAY, F XM E T 20 Bk (PICA) R# % AL,
FAN A AT 2h k5 R JE B (B B R 3 i) P AT A AT OF
B e 48, AL (in situ) U0 %7 4 (side-side) # i
TR, ZAR MRS Ik G % ko kg RS,
AFEHHEME, B E T2 A3SEER, BEART
R MERERFLERAN, KIEKE A& %
Ota % '8 45 30 1] 9 22 8 20 ik 8 B 4, #4547 A3-A3
HBARA 2B AT A3-A3IEAF A & L EHRAS B,
Bl >50% 1T A3-A3# A, BEEAS-AZEHRAREE
TR B — A2 B, 3 A2 B 1R 7 Bt oo ok R £k
B A T Rl AT 30 kB IS K . Yokoh % A
AB-M3EMAEAM R A RERER, LEHR
T8 B K E , AT E KR 1 # T AT A 3 Bk T R )
Fico %ok EER T o BT AL-A2 R R R
Wt x84k R KA 2 3 ik B9 30 ik , Sekhar
% URRR IS B O By R R R RT R R 2 ik
FX, BRFXHTEMGEM, — B 45~ £ & ™
EW KRS R ", Sekhar & VR B 7 R F X
W TR A BB RSN, 20205 , EFHKENYE
WKW A i %t MK S (flow counteraction) B 3%



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

Chin J Contemp Neurol Neurosurg, July 2021, Vol. 21, No. 7 . 529 .

fy 28 AR, TR T B R B KR A 3 ik By
HIKE, L EEAYE SRS E AT
R, eHE TN RELTELHEEY, £k
WU sk A B Bk AT R R A, b UL
TR F XTI or 30 fiog , X A 8 3t A od
7t (competing flow) 7 & 20 Jik & By 48 % 17 DA LI B
SEFEREHEETREMALE, Ntz &
FEE, A AL B R OB X
HEZ, BHEEB Y TEH I RBETEEZE L,
SRR EERT WIS

o R AL B M AL BB A, R R AL A3-A3 EAF
A JE BT 2 3h bk B3 B BB A A R (e K
FHREAIBRMNRLE)R M e A", Ry E R
KA R &M AL B AL, AT 2 & 30 Ik B H 2 OE # n
A, 52 PR B AT A B kot i B 4R TR
FUNG O 7 v A N a1 o 7 A o
(robust) , L B & U Jg Bl A2 B — 7 @ 1
Hamsg i, B —FERE AL ISR
A B kB B Lk Atk RS RE R R,
iy A T LR BE BT A2 B, DURS AR R L A
RGWEN., SRBEERFH LT RA, B RZEE
BE BB R % At B9 L . I Ao M AR K B R
AR R X B R L A A3-ASERREF A
AR T T R, AT 23X F AR E

X F K RT3 BT e, K % % (90%) WA &
M, BXEREEAMER, REAA2ELH
S RBFES MR T, LA AR A3 k(BT A2
B, Azygos A2) (& K AT B0 Bk (B & = X A2 &,
Accessory A2) F1 W ¥ B A2 B0 H g L N
AR A2 B g 2, T o & 5 kOB 4 A R
HRCE R T AL-A2 R RRE L. RN A2 &
CRHE, BB A AZEF RN R AL BESRA
BB XA DT RRMA2EEETH
i, w0 A2 b B FoE I, LR A2 B
A3-A3 AR A B Tk fRE R0 R

R B o & A B B AL, Tanikawa 2% 3% @
PNEE, E A3-A3E AR A B Al 5 AR, e
B A STA-ACA AR A LA im0 o i & 0 47 X AT
R XA ABERARNEEER (1)K
o g B ORORM A1 Bk A2 B, 8 S 3h kg Gk R
B9 K RT B0 kT o o A B R T E 2 XM oK AT )
s (D)UY RBEA, EBEMREEFE
S R T N B e N L 3/

STA-ACA Bt & A3-A3 3 A% A B T 3 A i o i & Bt
FE oK WL W K BRT B Bk S ok, B T 2 A kR Aok
IR, FAEEN A EN KK, H A LR
] 4% 3 , 1% Kiyofuji % 7' % A F R M A fi 77 30 Jik
BTN 2 o 7 A L 1= 3 N ) 7 -
16, B0 0 b e L, 5 8 W 5 T 4F AT Bh fkoE oy fL 4
AN FH R EE S ", STA-ACA HEHF A £
Wk B AN B BUK 20 ikt e, B EC-ACA K, #
M AR AL B R Sk TR AT, B 1 R (bonnet) 3 4 &
AR E S % TH,TEALEERZK,
Ky agE, FEENEZLEHRLAE
A, BETARNE S BHAFEREELE
B IC-ACA AR AP T UREF B i,
Abla 2 Lawton ™ 5 A Ji W b ik M1 £ 4 3 B #0 3
Jik (CATA)-A2 # 4 A 36 57 7T 28 38 0 fog , {2 3E A2 B
Ra , BEFE, ZARXEEAS R R AL BRI 5H
Jik B 1, Yokoh % Nk 5 [ U AT B 1R O B 1K B0 K
B RAERMAL RS A2B ., E)AN,
R ALEAE A TALERG RN LEEHRA, T
RETEGDE, KT, wRIMALEEF,
FYIB AT R B B AN SL B OB, T B E FE XM
TH R, R ALBEREF R, AT AL-A2#
A, R AE KRR B MK T AT A3 B 5 A3 B
&, B E AWK R 3 kool #k DL Ok ot o g, ok At
BREAME S BEELED ., £ REUALEIE
HBEEI R TR HEENFEX  EFHTANE
AR W DL A2 B b Btk 3 Bk ™. Yokoh & 1
UHBENEWA2ERAEY A EMM A2, EEX
MA2BRERFABHBERNT A2B 2 XM EER
HIEM A2 B, EYE R R R ELN
A2 Bt . %9 B AT bR 20 O B M AR 3
i, 2 5 A2 BOWT s s U A, XTI A2 B A v 4P
WA o TR REUHERFE, o) fig EIN
3 3h Bk 8 AT 3 Ay B B AR I B P R W AT A K,
oM E B B bk A AL BB AT R R B K E
WA u AR A B A2 B DR AR B ko M A2 B
', Mirzadeh % 4% & 1 6] B 5 K FE B K H
JE 2h ik A J5E G oh ik o T A2 R Bh Bk OB, W0 IR 3 ko
o, B X A2 B & oke sh ik O B R B0 Bk B B & B
Jik , 3 B Azygos 3 M A, A AR B0 Bk 1E b AF o
ETHEF BEXHAEENTH, A0 E R
R TEHBET, EXFREARNN T E 5 Azygos
EHRALEN, EHMERTE, EEZRAEUT L



- 530 - o [ AR 2 4 7 2021 4F

ST A 215545 7 0

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

B (D)7 2 AR 4k % 0 A2 Bt
FlRARHMALE MR (3 BRIRE AKX AE
HAE R HEA A Ry —3 0",

K FRT B0 Rk AR R RS N SO A e,
BRI RIDEERZTERASFANEAR S, E
HWFANBETUF - SBERAN DT EZEF E R
ﬁ%iy&ﬂu%%m&%Aﬁﬁﬁﬁ%%%m&
WA, AEWXENREFANAX 2 BH
/I\7FTETEI'~J%7K)\E§EE?9E@ A3-A3 X #E M HEH A
HEREBRAENFNE RAELERTHR T AR
SA3EY A RAGMAERZR TG HiTALR,
NEBENRBETUNLELACREE S B R ITENAET ",
A3-A3FK & STA-ACA M A B F R FX —K & F
ANE, STHAERTE, FANEESE T WA
Ky B BRZE“R"URBEENHLE £/TR T
480 8 F R . Dengler & PV B 4k % # M2 B E 4
R, ERMEMEFEL KL TREALTAATE
BlAPARWASE, RS RERANEN G ®
# . Meybodi % I HER K N ¥ (orbitopterional
approach) , 7 B & N BBy Al b & T HE TR A EE S U]
B ML ERBRER, EHMIREG A2BD 4, %
AR EAATHE LA, $— NER T %Ki E
M L E EMRER Y TREA2EK,F

7. (2) T
o Jik, 1

ARBEBEREH - FPEBAIERH#ATLEYE, 4,
BRAWHRELTHHA2BENERE , B LEYE

Hy 3% ¥ . Sekhar % "4 FB BT X 4 30 WKOH B, I FAT
AMBFAIBEN, EEFATHREARNE, ZNEE
KRBTHEMEERR  BEAHATNEER, &
B BT AL Bh ik g A ot E By B BT T BB W
AV B, BERBREGRENE, €59 % B AAT AN
A2BREH-FMA3BEEMRAN, 42 £ T £k
AR BTHEEA2ESH XA R KEE,
B F R NEY B A AR N # (transbasal approach)
FRAMNEREHLRNNBEZARAALG Y
A, AMNTHERBDE Y&, 5REEJRNBHLEL, T
AT LR AL B, 3 T DL D 3t 4 B 4 A
iy AR . Mirzadeh % O3 E KA (H 42 4 em) AT
X I B Bk B AT Azygos AR K, & B E B R K
(orbitozygomatio - pterional) oA N OB ON B

Fukushima ‘' 4R 4% HE #5 & # oy 36 B, LR N B 2
3Rk OE T XM AE b Y R EE T AR AU
HE SN BE o BT X R Bh Ak OE HEAT AN B F R B 2k R
TXME Lz MERHERANEEELGN,E

KA B Bk A b E T %
¥R,

SRR, KRR S R ARRBT AR
BB KB EE &, L EEE T FE WA kI
F AR ON B 0y 2 2 AR AL R T
FMIBHR T

ERERE—W#E—F

& % x M

[1] Sekhar LN, Natarajan SK, Britz GW, Ghodke B. Microsurgical
management of anterior communicating artery aneurysms [J].
Neurosurgery, 2007, 61(5 Suppl 2):273-290.

[2] Sano H. Treatment of complex intracranial aneurysms of anterior
circulation using multiple clips [M]//Laakso A, Hernesniemi J,
Yonekawa Y, Tsukahara T. Surgical management of cerebrovascular
disease, acta neurochirurgica supplementum. New York: Thieme
Medical Publishers, 2010: 27-31.

[3] Abla AA, Lawton MT. Anterior cerebral artery bypass for complex
aneurysms: an experience with intracranial - intracranial
reconstruction and review of bypass options[J]. J Neurosurg, 2014,
120:1364-1377.

[4] Ota N, Tanikawa R, Miyama M, Matsumoto T, Miyazaki T,
Matsukawa H, Yanagisawa T, Suzuki G, Miyata S, Noda K, Tsuboi
T, Takeda R, Kamiyama H, Tokuda S. Surgical strategy for complex
anterior cerebral artery aneurysms: retrospective case series and
literature review[J]. World Neurosurg, 2016, 87:328-345.

[5] Shi XE, Wu B, Zhang YL, Fan T, Zhou ZQ, Li ZQ, Sun YM,
Liu FJ, Qian H. Bypass graft in the management of the complex
aneurysms [ J]. Zhonghua Shen Jing Wai Ke Za Zhi, 2010, 26:
405-408.[ A HERL, SRR, gk Ay, EVE, AL, AR, AME
B, X 7'i+ BRI LA B R IR T A A2 0 1 Bl K R (BT 39 4
WA LI]. AR 2 SRR, 2010, 26:405-408. ]

[6] Terdsdka S, Satoh M, Echizenya K, Murai H, Fujimoto S, Asaoka
K. Revascularization of the anterior cerebral artery using a free
superficial temporal artery graft: a case report[J]. Surg Neurol,
1997, 48:164-169.

[7] Kiyofuji S, Inoue T, Hasegawa H, Tamura A, Saito I. A3-A3
anastomosis and superficial temporal artery-radial artery graft-A3
bypass to treat bilateral ACA steno - occlusive hemodynamic
ischemia with cognitive and executive dysfunction: a technical note
[J]. Acta Neurochir (Wien), 2014, 156:2085-2093.

[8] Wang X, Tong X, Liu J, Shi M, Shang Y, Wang

communicating bypass for the management of complex anterior

H. Tailored

communicating artery aneurysms: "flow - counteraction" in situ
bypass and interposition bypass using contralateral A2 orifice as
donor site[ J]. Oper Neurosurg (Hagerstown), 2020, 19:117-125.

[9] Lemole GM Jr, Henn J, Javedan S, Deshmukh V, Spetzler RF.
Cerebral revascularization performed using posterior inferior
cerebellar artery - posterior inferior cerebellar artery bypass:
report of four cases and literature review[J]. J Neurosurg, 2002,
97:219-223.

[10] Yokoh A, Ausman JI, Dujovny M, Diaz FG, Berman SK, Sanders
J, Mirchandani HG. Anterior cerebral artery reconstruction[]].
Neurosurgery, 1986, 19:26-35.

[11] Yamamoto Y, Fukuda H, Yamada D, Kurosaki Y, Handa A, Lo B,
Yamagata S. Association of perforator infarction with clinical
courses and outcomes following surgical clipping of ruptured
anterior communicating artery aneurysms|J]. World Neurosurg,
2017, 107:724-731.

[12] Pandey AS, Thompson BG. Cerebral bypass in the treatment of the

anterior communicaling artery aneurysms [ M ]//Abdulrauf SI.



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

Chin J Contemp Neurol Neurosurg, July 2021, Vol. 21, No. 7 . 53]

Cerebral revascularization: techniques in extracranial-to-intracranial
bypass surgery. Philadelphia: Saunders, 2011: 247-250.

[13] Yasargil MG. Anterior cerebral artery complex| M ]//Yasargil MG.
Microneurosurgery Vol I . Stuttgart: Georg Thieme Verlag, 1984:
92-128.

[14] Inoue T, Tsutsumi K, Ohno H, Shinozaki M. Revascularization of

the anterior cerebral artery with an A3-A3 anastomosis and a
superficial temporal artery bypass using an A3-radial artery graft
to trap a giant anterior communicating artery aneurysm: technical
case report[ J|. Neurosurgery, 2005, 57(1 Suppl):E207.

[15] Kim K, Mizunari T, Mizutani N, Kobayashi S, Takizawa K,
Kamiyama H, Murai Y, Teramoto A. Giant intracranial aneurysm
of the anterior communicating artery treated by direct surgery using
A3-A3 side-to-side anastomosis and A3-RA graft-STA anastomosis
[J]. Acta Neurochir (Wien), 2006, 148:353-357.

[16] Charbel F, Amin - Hanjani S. Decision making in cerebral
revascularization surgery using intraoperative CBF measurement
[M]//Abdulrauf SI. Cerebral revascularization: techniques in
extracranial-to-intracranial bypass surgery. Philadelphia: Saunders,
2011: 44-55.

[17] Deshmukh VR, Porter RW, Spetzler RF. Use of "bonnet" bypass
with radial artery interposition graft in a patient with recurrent
cranial base carcinoma: technical report of two cases and review
of the literature[ J|. Neurosurgery, 2005, 56(1 Suppl):E202.

[18] Kazumata K, Asaoka K, Yokoyama Y, Osanai T, Sugiyama T,

Itamoto K. Middle cerebral - anterior cerebral - radial artery
interposition graft bypass for proximal anterior cerebral artery
aneurysm[ J]. Neurol Med Chir (Tokyo), 2011, 51:661-663.

[19] Hauck EF, Samson D. A1-A2 interposition grafting for surgical
treatment of a giant "unclippable" A1 segment aneurysm[J]. Surg
Neurol, 2009, 71:600-603.

[20] Mirzadeh Z, Sanai N, Lawton MT. The azygos anterior cerebral
artery bypass: double reimplantation technique for giant anterior
communicating artery aneurysms [J]. J Neurosurg, 2011, 114:
1154-1158.

[21] Dengler J, Kato N, Vajkoczy P. The Y-shaped double-barrel bypass
in the treatment of large and giant anterior communicating artery
aneurysms[ﬂ. J Neurosurg, 2013, 118:444-450.

[22] Meybodi AT, Lawton MT, Griswold D, Mokhtari P, Payman A,
Yousef S, Tabani H, Benet A. Anterior temporal artery - to -
anterior cerebral artery bypass: anatomic feasibility of a novel
intracranial - intracranial revascularization technique [J]. World
Neurosurg, 2017, 99:667-673.

[23] Fukushima T. Bifrontal transbasal approach [M]//Wanibuchi M,
Friedman AH, Fukushima T. Photo atlas of skull base dissection:
techniques and operative approaches. New York: Thieme Medical
Publishers, 2009: 50-73.

(AR H 39 :2021-07-19)
(RS 52— L)

32 3 3 BB & 1A RC (—)

At 2 AR F S0 ik P IR D B AR S 56
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