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Yy 1 oa A v & | o aa Y . = °o
loun stnvedsailudousdvesn1suifn WBA1SHIRALUY single %38 double bypass ALENTY
YBINIINIAR bypass (bypass patency) AaLsLABUNGEBAIAL 2558 BaABUAUEIEY 2562 WIDUTIY
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Han15398: U 33 $18lasun1sHIfAn STA-MCA bypass 37uu 37 a%s (operations) §1uau
N13AONABALADA (anastomoses) 55 986D INUIUTUATDINITHIAANUIT single bypass Hunna
double bypass iinties (Jewaz 51.4 fudpwar 48.6 muu) Teusifinutesiignfio intracranial
aneurysm (5888% 37.8) 81M1TUIAINIIUIUNTHIGA BRTIANENSVRINTHFAUNENE
wihuSesay 94.6 Tnsusniduwiln single bypass 508ay 89.5 way double bypass 508ay 100
§1Ma15UNT1UIUNTAONADALABA (anastomosis) BRTIANANSIVRINTHFAUNENEYINAY
Seuaz 92.7 Insuvaduwiln single bypass Speaz 89.5 uag double bypass Seway 94.4

a3u: ddeatuiliduaniddennenudmnunmsiifn STA-MCA bypass Tnnfigauaziduatuusnidn
MU NSAVINTHIRR STA-MCA bypass Tuuseindlng nsundn STA-MCA bypass f9ns1

°o & o Y . . I a
AnudsaveInsEdanely 48 4l (immediate patency rate) galagianizae198e double bypass
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Abstract

Objective: To describe and evaluate the patency rate of superficial temporal artery-middle
cerebral artery (STA-MCA) bypass for treatment of patients with cerebrovascular diseases
and brain tumors at Vajira Hospital.

Methods: This was a retrospective descriptive study in patients with cerebrovascular diseases and
brain tumors who received STA-MCA bypass at Faculty of Medicine Vajira Hospital between
May 2015 and September 2019. Type of diseases, bypass techniques (single or double bypass)
and bypass patency were collected from medical records. The surgical techniques and
one illustrative case were also described.

Results: Thirty-three patients received STA-MCA bypass for 37 operations and 55 anastomoses.
Operations with single bypass and double bypass were 51.4 and 48.6%, respectively.
The most common indication for STA-MCA bypass was intracranial aneurysms (37.8%).
Patency rate were 94.6% and 92.7% for number of operations and anastomoses respectively.
For single bypass, patency rate was 89.5%. In cases of double bypass, patency rate were
100% and 94.4% for number of operations and anastomoses respectively.

Conclusion: With our knowledge, this study is the research that report the highest number of
STA-MCA bypass procedure and is the first issue to study the patency rate of STA-MCA bypass
in Thailand. STA-MCA bypass has a high patency rate in immediate period (within 48 hours)
after surgery, especially for double bypass.

Keywords: STA-MCA bypass, patency rate, EC-IC bypass, cerebrovascular anastomosis, single bypass,
double bypass
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N1INIFAUIENIENADALADAANDY superficial
temporal artery 1Ug3 middle cerebral artery (STA-MCA
bypass) flsreeuanaaudt 1960 Tay Yasargil' uazdl
AU el naentunAiAnIsHIRR?® was
Fousduaensafa®! nsead STA-MCA bypass
fidauadnalunisifnlsanaonidonauedld iwes
vrfiafisndudoswiatenasmdenunfiiietasiu
auasIaden (flow preservation bypass)®”"! A3HI6R
\iosenanesfiinisiunasaidenanenieieiin
nsuialureviasnldenuas middle cerebral (MCA)
syminensEnda’ uaznsdinisunidenstite e
aues wu lsalus1lugn (Moyamoya) kagni13hu
mamaamLéammmﬂlﬁuﬁuqmﬁu (atherosclerotic
disease) *"

Tuusewalng nseinda STA-MCA bypass 51
Uszana 20-30 ¥ aanmsaudunssanssusluUssme
wazssUssmAiEtunstdnetintiuUssmalnenui
Falafisneauilifeatuisnisuasnanisiidaeng
Fvnludsewmelng fefunsdnuildusienuadusn
Tudsgwalnefaitnisuaznaniswidn STA-MCA

bypass'™'

9ALHUN15IY
N15ANYILUUTDUNSIlABNITNUNIUNTIZLTEY
Fauaifeungua1ny 2558 duieufusiey 2562
et lneideniinevaondenausuanidosonauos
lFFunsrifn STAMCA bypass (Fhewmafiansringn
Fafiuanssiolu) IMNITIUTINTTasRuateyan1anatn
maqé’ﬂwﬁ”’a WA 81y wiavedlsa walanIsHIdn way
IUIUNTRDVADALEDA (anastomosis)
Usziiiunani1ssnuilulssiiu nsivaisuves
1@9AYDINITHIAAUIENIE (bypass graft patency)
f28 Computed Tomography Angiography (CTA)
melu 48 Flumdinsnisn TneRansanwendusiu
N136%A (operation) WAZIIUIUNITADUADALADA

(anastomosis)
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watAN1561An STA-MCA bypass'?

n133nvingUae (patient position)

ldgunsaldnfsweUae (head clamp) lng
vanidesuinafagiings davinduaelviegluueunane
(supine position) USuligrdnlvidsyeginindaa
Usganas 30 a9 Davihgvaslusnunsednuiusud
HIfinUsEN 40-45 99A W vertex aglunuivunuy
fuitu Faguil 1A

N15A3uHANNAR (skin incision)

1% doppler ultrasound WLWATDIIUS parietal
399 STA fawsnti tragus wilosevauuuves root of
zygoma S?Tuiﬂf\]uﬁﬂ temporal line #19902NUYDILIUL
frontal Y99 STA MMALUILNANIFIAN ULV parietal
209 STA uarIawulunanaidosluneduninauda
Lsnnusnalnduuinars Iaeviyu 90 oerAuluILug
parietal ¥89 STA (gﬂﬁ 1B)

A15laNzMasALaaALAY superficial temporal
artery (STA harvesting)

¥1nsiany STA Taeiduaturan1dausion
druvansfigaveunarIFnfiaguuLIus parietal o3
STA Ingld bipolar cutting technique® wag fish hook
Fefmiloeaestnedasdieadtauseiie (tension) s
dodevliiesonnazanniu (U 10) ansius
parietal 909 STA 9ndularglumaiuduaunausm
zygomatic root S%M’i’]ﬂﬁﬁ’lﬂ’l'ﬁLaﬂzLL‘Um parietal U84
STA AIsVILarsNWILYLe frontal 983 STA AssaIuT
WENPBNAINLUWL parietal 11 wepusnwnsivaiou
(patency of flow) U4l parietal ¥89 STA Tiaunin
szBusinisrenasadon (UM 2A) 1elaizuus
parietal Foudosudilvasunarsaludiunmideie
TUaudslswlnashen pericranium Waadunylnanfsuy
\WUa scalp flap Wuauniinlagld two-layer technique
willase temporal fascia 5¥39N15U1ALI UM DUV
frontal U84 STA l@1zUULs frontal Ve STA a1nauly
w94 scalp flap Ineld bipolar cutting technique LY
frontal 483 STA azgnunAquiedy galea Bt
WML frontal vas STA Tldenilan wlold
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ATz AULED %ﬁﬂﬁauﬂmaqmamwm frontal
udmaanelureauvus frontal 98 heparinized saline
1agly pressure distension technique' (gﬂﬁ 2B)
Wouwuahedewes STA BFushevesvauunalagusys
parietal 84 STA §apsilidonlvaivusgnasn

Transsylvian approach

n8391NN15a9n temporalis muscle 88n1N
ngluandswy vinnisilangluandswe (craniotomy)
WUU frontotemporal ¥11115n198 frontal skull base

war sphenoid ridge AuisEU Wolgeviuaues dura

Ju “C”-shape lnediguegaiu sphenoid ridge U
L?jaﬁuaum dura 3 temporal fuveuves temporalis
muscle ¥A51Ua Sylvian fissure ¢ sharp dissection”
Wiomuus M2 segment Y894 middle cerebral artery
Fnmunzanlunisidu recipient artery Tnedndould
posterior division 181 M2 1ilasnsinlyllidesases
@7U motor cortex

AN5LA38U recipient artery

nsden silicone sheet T@e recipient artery

@an gelfoam méulﬁﬁia silicone sheet Lita 19 recipient

artery gAuUINNAL' (FUN 3)

gih'?'i 1:

A. uanansIavingieLieyinn1sHRAn STA-MCA bypass 114U

B. WamIWW skin incision ®1uUWWL parietal branch of STA (pSTA) * ﬁaqumﬂswdwum pSTA

LY 0 0 0 PN [ (%
fuK? incision AlUAUMTA

C. 4anIN159a fish hook ABWENINNNSIANE STA pSTA AalwI incision UL pSTA * AiByuaINsening

w3 pSTA fiulwa incision AluAumt (FUaelae Afns rleusshuna We 13 fueneu 2561)

A u@n9 parietal branch of STA (pSTA) wasa1ntaNzL@saua B. wams frontal branch of STA (fSTA)
uaz pSTA ndsmnanziaiauds (gusielag Adns ieusinuna e 13 Augeu 2561)
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SIS LaAITWTEN recipient artery (JUsnelog
fns Aseusshuna We 13 fueiey 2561)

n13uMa8 donor vessel

MnsdnduUateveeuaus parietal a3 STA 14
temporary clip #iludau proximal ﬁzjmsum STA Wagyi
pressure distension technique vinsw3euaILlaY
299 STA emUszanal 5-10 faamns ledn @y adventitia
oonliun Iindetanzdu tunica media fadana STA
«Ju fish mouth shape (gﬂﬁ 4aA, 5A) MamUaneves
vaeaLdendIY gentian violet (3Uf 58) w3ea Nylon
Wunau daduluuen 5 wufins Wudiu heel vos
Uany STA uuuuenidily (outside-in) (3Uf 48, 5C)
thduuatsves STA Mfuya heel THudaldlidns

recipient artery (gﬂﬁ 6)
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n1stdunasniden STA-MCA (STA-MCA
anastomosis)

nouvinn1siiunasaldon 119 feeding tube
No.5 1ifidrudnilanves operative field udsiofy
iwsosgaiilevinlviusnafiazsindinegluanin semi-wet

1N15M1 gentian violet UU recipient artery
Uinafiavinisdenasadens1infuaiueaves
fish mouth U donor vessel (E‘Uﬁ 6) 14 temporary
aneurysm clip %38 anastomosis clip #iiusu proximal
waz distal vesusnadiazdenasaden vin1sda
aaAldon recipient (arteriotomy) AIULUIAIILLI?
YINABALADAAIBNTTING B1UNIAUAIINY1IVB
fish mouth U1 donor vessel (§Uf1 4C) &aidoniidns
Tu lumen w84 recipient artery ¢18 heparinized saline

Sufunasndonwuy end-to-side anastomosis
Taglfidudendiuidu donor vessel 1 usamilewes
arteriotorny wuulugenuen (inside-out) (UM 4D) wign
Nt usu toe 983 donor vessel ﬁuﬁﬂqwﬁa
¥4 arteriotomny (3U7l 4E, 4F) Aeuilazyhmsidusumils
vosvaenidenliaen donor vessel 3ndundslily
lumen VB3 recipient artery L‘ﬁaﬂaﬂﬁumﬂgugﬂaﬂﬁmﬁﬂ
YpIviaan.dan (reverse stitching) (gﬂﬁ 7A, 7B) ¥insiu
TedDIRIuTemMaendeALUY interrupted suture’
(U7l 7C, 8A) Tneidusuiifyuuaunitneu

WERINISLAIBU donor vessel A. L@AIN1SFAA fish mouth trimming B. LLammiLE‘juguﬁm heel
294 donor vessel C. LAPININIEINTITYIN arteriotomy AeuSuduiv recipient artery D. LLammSLﬁugmﬁﬂ

YN recipient artery E. LLammsLE‘jUHM toe U84 donor vessel ﬁuﬁﬂguﬂﬁwm recipient artery F. Waadn1w

Wa91NLEU stay suture L@59 (FUAlae Afng Alaussauna)
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Y

WAAINISAIBL donor vessel A. W@RIN1SAA fish mouth trimming B. wamin15U1e gentian violet

uuaIuUaee donor vessel C. uanan1siduys heel w89 donor vessel (sUanalag Afins FEousinuna

dlo 13 fuenau 2561)

LENIAILUUIVBY donor vessel WAy

n15U18 gentian violet UU recipient artery nau
N3 arteriotomy (3Usinelag Ains Alaussauna
e 13 Aueeu 2561)

nsilavasnidan

wasnynsrevesndenEiasuuey vhnala
waeadenlneidou temporary clip fidautaieves
donor vessel sneglinfuuinaiinevasaideslnniign
Wiotloaiunisiin stump thrombosis vdaaniauen clip
fidau distal way proximal U84 recipient artery 880
AINAIAU m’;%ﬁ@ug%”;u’%nmﬁaw{a‘lmstiWuﬁ']mﬁa
stesadlesuTnusosse 35180 dnagngaleios
Tnglddeaduiiin Weda recipient artery wdausiom
fufuaziidnumelvseanadioviag (sUl 88) 91niu
111 clip n33d2U proximal U84 donor vessel P9NIURLA
VndeuMsIviauuvedionmu eraft LUSY recipient artery
18 microdoppler kaga1330uas (indocyanine green)

A uay B uanansdnduntavesrasnideniiotesiunisiin reverse stitching nauyinnisidu

2 3 A . aa = o
1129AL0DR C. LEAINITEUVADALADALLUU Interrupted suture (E‘U’J’lﬂiﬂﬂ NANT ﬂi@ll'ii@uqa)
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A. ugnsmsiiunraenideniiuu interrupted suture B. Wislla recipient artery waaushaiiivagil

anwaurlleanadieiag (juaelag Aans ASeussauna e 13 fugneu 2561)

WINA©IN1591 STA-MCA bypass iudn 1
anastomosis Tihmadumeunilowiudnads

M3UauIaLNE (closure)

vhnsUaBeriuaues dura Tneldduvesndunie
(muscle pedicle flap) 3nenulues temporalis muscle
TunasuUauu bypass graft wagiduiu dura R]’]ﬂﬁ?u
vmsidu dura druflindenudnd danszgnalu
temporal Ul skull flap @9nAawIN skull flap W
temporalis muscle fiu ldaneszureidonninususi
(low pressure drain) waziulantladswemuuni
WuRswrusnaunan16nldifiedestu subealeal

collection

NaNFITY (151971 1)
MnnsnumunYssioudoundeiaudifion
WAL 2558 aifiouriuene 2562 wuhditaeiilsy
A19KAR STA-MCA bypass Twau 33 518 uimee
13 57 WAvidd 20 519 01810 46.1 T dasengsening

18 4 82 U $waunsniia (operation) saviedu 37 ada
ndnuthetn 33 919 esanTiEiae bilateral
ICA steno-occlusive disease 31U 4 18 LH5UNSHIGAR
1/1% 2 9 lnenihy Moyamoya disease Wae atherosclerotic
disease ata 2 T8 logagUumiiduunsieviaenden
(anastomosis) 55 50D

FIUIUTHAVDINITHIFANUIT single bypass
#11nn11 double bypass \anee (Seeaz 51.4 fu
Yovay 48.6) uardausifinulasiigade intracranial
aneurysm (§08ag 37.8) 9998411A8 intracranial
artery stenosis or occlusion (588 29.7)

[ °

dnsanudndavesnsedautenwia (patency

Y a o

rate) 81M1A1TUININIIUIUNIINIGAA (operation) EAT1

Aanudsainiusesay 94.6 lnsuaniduwila single
bypass 5ouaz 89.5 waz double bypass $pwaz 100
AH1915UNIIUIUNTTHDNADALADA (anastomosis) 8615
psdSavniuSesar 92.7 Tnewtathiila single bypass

Jowaz 89.5 uag double bypass $o8ay 94.4
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a
M139N 1:

AP IIURAZHAN SRV IENIAVRDALEEAALNDY STA-MCA bypass TUISINETUIAITINEIUIR AIUALABUNGYAIAY

2558 DaLAaUAUYI8U 2562

Fousd U Good patency immediate
dmsunisin (3ovaz) after surgery (5owaz)
STA-MCA bypass Operations Anastomoses Operations Anastomoses
Intracranial artery stenosis or occlusion 11 (29.7) 18 (32.7) 11 (100) 18 (100)
- Single bypass 4 aq 4 (100) 4 (100)
- Double bypass 7 14 7 (100) 14 (100)
Moyamoya 10 (27) 14 (25.5) 10 (100) 13 (92.9)
- Single bypass 6 6 6 (100) 6 (100)
- Double bypass a4 8 4 (100) 7 (87.5)
Intracranial aneurysms 14 (37.8) 19 (34.5) 12 (85.7) 17 (89.5)
- Single bypass 9 9 7(77.8) 7(77.8)
- Double bypass 5 10 5 (100) 10 (100)
Brain tumors 2 (5.49) 4(7.3) 2 (100) 3(75)
- Single bypass 0 0 0 0
- Double bypass 2 4 2 (100) 3 (75)
Total 37 55 35(94.6) 51(92.7)
- Single bypass 19 (51.4) 19 (34.5) 17 (89.5) 17 (89.5)
- Double bypass 18 (48.6) 36 (65.5) 18 (100) 34 (94.4)

MCA = middle cerebral artery; STA = superficial temporal artery;

A70819¢Ue

fUasmeeny 28 U gnasiunanlsmeiuiady
e IUInAsYEINNEUNaY Lnsull World Federation
of Neurosurgical Societies (WFNS) grade 1 ¥i1 Computed
Tomography (CT) wu diffuse subarachnoid hemorrhage
('gﬂﬁ 9A) Computed Tomography Angiography (CTA)
WU saccular aneurysm 7 left MCA bifurcation
YA 20x20 Tadwns Tanvae wide neck ATAUARY
dulateved M1 segment Lag origin 999 M2 segment
faaoaidy (U7 98, 90) ld¥uniswnda double
STA-MCA (M2) bypass wag distal clip occlusion
(18990 aneurysm Soualug uatinsdndediusu

293 M1 segment 3elaia@ansavir proximal occlusion 1#)
d?ﬂé’dﬂﬁiﬂiﬂﬁﬂﬁﬂ’;ﬂauﬁﬁﬂﬁﬁ 1415l focal neurological
deficit CTA g I@AUANUIN aneurysm wigly
Jevay 80 uag bypass eraft finsluaisuvedons
feaeadiu (3UTl 9D) CTA udwidin 2 fuwu aneurysm
meluiammauas bypass eraft inmslnadouvesdent
Weudy (’gﬂﬁ 9F) ¥ digital subtraction angiography
(DSA) weandin 14 Ju wudilaldl aneurysm wideag
war bypass eraft finsluadouvedentinedendu
('gll'ﬁ 9F) Uszana 2 dUmimasndnil Glasgow Outcome
Score (GOS ) 5 AgLUU
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A. uans diffuse subarachnoid hemorrhage Tu Computed Tomography (CT) B. uag C. ua@nd

large left middle cerebral artery bifurcation aneurysm lu 3 Dimensional-Computed Tomography

Angiography (3D-CTA) D. u@ns CTA MAINIAAYTUS WUI1 aneurysm welusosaz 80 wag bypass graft

finsivaiuveadonfviedeady E. uans CTA UaINIAR 2 11 WUl aneurysm meluvianunuay bypass eraft

fin1sluaisuveuiondvisaesidu F. Lans 3 Dimensional-Digital Subtraction Angiography (3D-DSA)

VIR 14 Tu wudnldd aneurysm wideaguag bypass graft finslvalisuveuioniviasidi

31980

151 STA-MCA bypass Ssseudundausn
1 Yasargil Tul 1969" fioun Yasargil WarAnEI189Y
N196IAR STA-MCA bypass Lﬁia%ﬂméjﬂw cerebral
ischemia 9747U 86 518 WU overall patency rate
wiriuSeway 87 uag 100 dwsu 20 ggavne’®

ndnduilnaronisfnerfiuansiainisnage
UWBWWa%ﬁﬂﬁﬁ patency rate g4 \Wu EC/IC Bypass
study group $1891UTUT 1985 Wu MSHIFR STA-MCA
bypass 914U 663 N19KI6AL patency rate WAy
Fopaz 95" Ishikawa WAZAMYIIBNIUNITNIAR STA-MCA
bypass Tun135nhw internal carotid artery occlusion
I 27 578 WUIT patency rate WinAuUIosaz 96.37

o . v P ) W, -
gnTAnudISavINsHIRRUIENARRRLEonENBY superficial temporal artery lUgs middle cerebral artery Tulsswgnuiaa@sweuia

Schick hazAMEII891U patency rate Tuszaze11983
STA-MCA bypass Tun195n81 symptomatic internal
carotid artery occlusion wuawinfusesas 91 lasd
szpgnaAnaugUaoiade 2.8 9% Murol uazAme
F78991UNITHIFR STA-MCA bypass lun155nuen
atherosclerotic cerebrovascular disease 31U 84
A1SHIGA WUIIE patency rate WinAuSavay 817
Chou LazANEINEIUNITHIAN STA-MCA bypass
Tun13§n¥1 symptomatic MCA occlusion 97u7U
23 518 WU patency rate Winiuseuaz 100% Yoon
LAZAMEIILINUNITHIAA cerebrovascular bypass
§9U 430 operations Feahulu)lu STAMCA bypass

(37U 261 operations) wu31il overall patency rate
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wihituSegag 97 lnetadeufidanasie patency rate iad
Al TaUTtuNISHIGA (cerebral ischemia), low-flow
bypass W8z 71UIU anastomosis (single bypass)™
Kraemer LagAMeII891unIsNIgia STA-MCA bypass
U 81 N1THIARTUATISAYY Moyamoya disease
WUIE patency rate Wnfusevag 1007

aziuladnTenunsHfaLansIANd1Se
(patency rate) U9IN1INIARN STA-MCA bypass V191ua
) = 1 | A va VY
JunsfnwilusinaUsewme wiiganusladunssanssy
Wgadunsedavdataudsdaguudilunusieu
nmsanwlulssimndalng

ng = dl o ! e

UBNINNU NITANYILAYINUAITNINA double
%20 n31Am double
STA-MCA bypass wuindiiiesiovas 10 909 STA-MCA

bypass Mavua druninvinanizludUiendeenis

STA-MCA bypass JfAautn9311in

revascularization @wsunasataaanaietdulu chronic
cerebral ischemia w3oliAnanaldanausilyinss
fidudiou double STA-MCA bypass Siusglemilunislii
Vsinaudesluideauasiiinnnit single bypass Ingaa
T¥maunu high-flow bypass Jefis1urunnandnuas
Anugudaulunisuidnuinnin Taein1s@nwinuin
patency rate & w3u STA-MCA bypass yn¥Hnsiunuy
Wwinduseway 98 wazd1uiu double bypass iy
Jowaz 96

Tumsfinuiliinnssindn double STA-MCA bypass
NuSovaz 48.6 lngil patency rate 1AM single bypass
fedevar 100 d1RaNTNIINTILILASIVBINTTHARA
(operation) wazsawaz 94.4 91RIITUIINTIUIU
N1sranaaALaen (anastomosis)

Fodrinvesnisinundl Wun Sasaudidaves
nsrdinunernalumsAneidumsinviansluszey
wdsmsrsinnely 48 2lus (immediate patency rate)
Lififeyaluszasen (longterm period) 1unisfinw
luaaiufen UszamfagunmndgvinnisiidnauLign
wagldmedadedlunsindn dusunisineunsivaiiou
YoudonlunIsHIdAUIBNIE (bypass graft patency)
Tuszozen Aadgwinisuiaueauaiodiolunisnsam

awish 2edaSelind Afing aleusihuna

mslvaisuveddon (doppler ultrasound) luanausnues
nsdnen Tussey 1 Venuwndetymillasunsunlouam
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