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§≥–·æ∑¬å»“ μ√å«™‘√æ¬“∫“≈ ¡À“«‘∑¬“≈—¬π«¡‘π∑√“∏‘√“™

∫∑§—¥¬àÕ

π‘æπ∏å©∫—∫π’È√“¬ß“π°“√√—°…“ºŸâªÉ«¬ symptomatic common carotid occlusion ¥â«¬ Bonnet bypass ‚¥¬„™â

radial artery ‡ªìπ interposition graft ∑”„Àâ contralateral superficial temporal artery ¡’§«“¡¬“«¡“°¢÷Èπ

®π‡æ’¬ßæÕ∑’Ë®–μàÕ°—∫ middle cerebral artery ‰¥â √à«¡°—∫ indirect bypass ·≈–∑∫∑«π«√√≥°√√¡∑’Ë‡°’Ë¬«°—∫°“√

ºà“μ—¥‡∑§π‘§π’È

Abstract

This article reports a patient with symptomatic common carotid occlusion who is treated with Bonnet

bypass (using radial artery interposition graft for elongating the contralateral superficial temporal artery) and

indirect bypass. The literature related to this technique was reviewed.

√“¬ß“πºŸâªÉ«¬·≈–∫∑§«“¡ª√‘∑—»πå

(Case report and Review article)

Introduction

çBonnet bypassé ‰¥â∂Ÿ°√“¬ß“π‡ªìπ§√—Èß·√°‚¥¬

Spetzler ·≈–§≥–„πªï 1980 „™â„π°“√√—°…“ºŸâªÉ«¬ squa-

mous cell carcinoma ∑’Ë≈‘Èπ´÷Ëß®”‡ªìπμâÕßμ—¥ common

carotid artery (CCA) ¢â“ßÀπ÷Ëß1 πÕ°®“°π’È Bonnet by-

pass ¬—ß∂Ÿ°„™â„π°“√√—°…“¿“«– steno-occlusive disease

„π√“¬∑’Ë‰¡à¡’ ipsilateral superficial temporal artery (STA)

Õ’°¥â«¬2-4 „π√“¬ß“πºŸâªÉ«¬©∫—∫π’È√“¬ß“πºŸâªÉ«¬®”π«π

Àπ÷Ëß√“¬∑’Ë¡’¿“«– common carotid artery occlusion

´÷Ëß¡“¥â«¬Õ“°“√ low-flow stroke ·≈–∑∫∑«π«√√≥

°√√¡∑’Ë‡°’Ë¬«°—∫°“√ºà“μ—¥‡∑§π‘§π’È

Case report

ºŸâªÉ«¬™“¬Õ“¬ÿ 63 ªï ¡’Õ“°“√·¢π¢“´â“¬ÕàÕπ·√ß

∑—π∑’∑—π„¥‡¡◊ËÕ 3 ‡¥◊Õπ°àÕπ Õ“°“√ÕàÕπ·√ß§àÕ¬Ê¥’¢÷Èπ

‡√◊ËÕ¬Ê μ√«®√à“ß°“¬æ∫ normal consciousness, left



Neurological Surgery
Vol. 9 No. 1 January - June 2018 23

hemiparesis (·¢π grade II, ¢“ grade III) ∑” brain mag-

netic resonance imaging (MRI) ·≈– magnetic reso-

nance angiography (MRA) æ∫ multiple small

hyperintensity and restricted diffusion area ∫√‘‡«≥ right

frontoparietal subcortical region ·≈– right common

carotid artery (CCA) occlusion (√Ÿª∑’Ë 1) ‚√§ª√–®”μ—«¡’

polycythemia vera, hypertension ·≈– dyslipidemia

Õ“°“√ÕàÕπ·√ß§àÕ¬Ê¥’¢÷Èπ‡√◊ËÕ¬Ê®π “¡“√∂‡¥‘π‡Õß‰¥â

°àÕπºà“μ—¥μ√«®√à“ß°“¬æ∫ normal consciousness, left

hemiparesis grade IV - IV+

Brain computed tomography angiography (CTA)

æ∫ right CCA occlusion ‚¥¬ right middle cerebral ar-

tery (MCA) ‰¥â√—∫ blood supply ¡“®“° left internal ca-

rotid artery (ICA) ºà“π∑“ß anterior communicating ar-

tery (AcoA), ‰¡àæ∫ stenosis of right MCA, ‰¡àæ∫ right

external carotid artery (ECA), right superficial tempo-

ral artery (STA) ·≈– right occipital artery (OA), frontal

branch of left STA ¡’¢π“¥„À≠à·≈–¬“«,  à«π parietal

branch ¡’¢π“¥‡≈Á° (√Ÿª∑’Ë 2)

CT perfusion æ∫ prolong mean transit time (MTT)

(> 8 sec), MTT ratio > 2 and decreased cerebral blood

flow (CBF) (< 80%) ∑’Ë∫√‘‡«≥ right frontoparietal

subcortical area · ¥ß∂÷ß¿“«– decreased cerebrovas-

cular reserve „π√–¬– hemodynamic failure stage II

‚¥¬Õâ“ßÕ‘ßμ“¡ Japanese EC-IC Bypass Trial (JET)

study5-8 (√Ÿª∑’Ë 3)

ª√–‡¡‘π hand circulation ¥â«¬°“√∑” Allen test9

¢â“ß¢«“‰¥â 5 «‘π“∑’ ·≈–¢â“ß´â“¬‰¥â 2 «‘π“∑’

Operative procedure: ¥¡¬“ ≈∫·∫∫ general an-

esthesia ®—¥∑à“ºŸâªÉ«¬„π∑à“πÕπÀß“¬ Àπâ“μ√ß „ à Mayfield

head clamp (√Ÿª∑’Ë 4) „™â Doppler À“μ”·Àπàß¢Õß fron-

tal ·≈– parietal branch of left STA ·¢π´â“¬°“ßÕÕ°

√Ÿª∑’Ë 1 A · ¥ß FLAIR sequence ¡’ hyperintense lesion ∫√‘‡«≥ centrum semiovale. B ·≈– C · ¥ß DWI ¡’ restrict diffusion

∫√‘‡«≥ posterior ·≈– deep watershed area ¥â“π¢«“. D · ¥ß¿“æ MRA ‰¡àæ∫ common, external ·≈– internal

carotid artery ¢â“ß¢«“

A B

C D



«“√ “√ª√– “∑»—≈¬»“ μ√ å

ªï∑’Ë 9 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 256124

√Ÿª∑’Ë 2 A · ¥ß 3D CTA ‰¡àæ∫ common, external ·≈– internal carotid artery ¢â“ß¢«“ cross flow ºà“π¡“∑“ß anterior

communicating artery. B C D E · ¥ß superficial temporal artery ·≈–·π« scalp incision (‡ âπ ’πÈ”‡ß‘π)

√Ÿª∑’Ë 3 · ¥ß CT perfusion æ∫«à“¡’°“√≈¥≈ß¢Õß CBF ·≈– prolonged MTT ¥â“π¢«“
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‡æ◊ËÕ‡≈“– radial artery graft (RAG) À≈—ß®“°‡≈“– RAG

·≈â« „™â pressure distension technique10 ‡æ◊ËÕªÑÕß°—π

vasospasm ¢Õß graft ¥â«¬ heparinized saline ª√—∫

‡μ’¬ß‡Õ’¬ß‰ª¥â“π¢«“ª√–¡“≥ 30 Õß»“ ≈ß scalp inci-

sion ·∫∫ bilateral frontotemporal incision μ“¡√Ÿª (√Ÿª∑’Ë

2, 4) ‚¥¬‡√‘Ë¡∑’Ë¥â“π´â“¬°àÕπ ≈ß¡’¥μ“¡·π« parietal

branch of left STA ‚§âß‰ª¥â“π frontal ‰ªμ—¥°—∫ distal

portion of frontal branch of left STA ‡≈“– left STA ∑—Èß

frontal ·≈– parietal branch ®“° distal part ‰ª proximal

part ®π∂÷ß STA trunk √—°…“ patency ¢Õß parietal branch

‰«â ‡¡◊ËÕ∑”°“√‡≈“–‡ √Á®æ∫«à“ parietal branch of STA ¡’

¢π“¥‡≈Á°¡“° ®÷ß„™â frontal branch ‡æ◊ËÕ‡ªìπ graft ‡æ’¬ß

‡ âπ‡¥’¬« μ—¥ frontal branch of STA ™‘¥°—∫ bifurcation

®–‰¥â frontal branch of STA ¬“«ª√–¡“≥ 10 ´¡. „™â

pressure distension technique ‡™àπ°—π π” RAG ¡“μàÕ

°—∫ª≈“¬ STA  à«π∑’Ëμ‘¥Õ¬Ÿà°—∫Àπ—ß»’√…–¥â«¬ end-to-end

anastomosis ‚¥¬„™â nylon 9-0 ·∫∫ interrupt suture

®“°π—Èππ” frontal branch of STA ∑’Ë‡μ√’¬¡‰«â¡“μàÕ°—∫ dis-

tal end of RAG ¥â«¬ end-to-end anastomosis ‡™àπ°—π

ª√—∫‡μ’¬ß‡Õ’¬ß‰ª¥â“π´â“¬ª√–¡“≥ 30 Õß»“ ‡ªî¥ scalp

incision ¥â“π¢«“ ‡ªî¥ right frontotemporal craniotomy

°√Õ outer cortex ¢Õß°–‚À≈°»’√…–„Àâ‡ªìπ√àÕß«“ß graft

„π·π« coronal ‡¢â“ Ÿà craniotomy ∑’Ë‡μ√’¬¡‰«â ‡ªî¥ Sylvian

fissure À“ inferior trunk of M2 ∑”°“√μàÕ distal end of

STA °—∫ inferior trunk of M2 ¥â«¬ end-to-side anasto-

mosis (√Ÿª∑’Ë 5) À≈—ß®“°∑”°“√μàÕ‡ âπ‡≈◊Õ¥‡√’¬∫√âÕ¬

∑”°“√¬◊π¬—π patency ¢Õß‡ âπ‡≈◊Õ¥¥â«¬ microdoppler

·≈– indocyanine green ‡¬Á∫ pericranium ªî¥∫π√àÕß∑’Ë«“ß

graft ‡¬Á∫ªî¥ dura ‰¡à„Àâ√—¥ graft π” muscle patch ÀàÕ

√Õ∫ graft ∫√‘‡«≥∑’Ëºà“π¢Õ∫ dura ∑” indirect bypass

¥â«¬‡∑§π‘§ Encephalo-duro-arterio-myosynangiosis

(EDAMS)11,12 ‚¥¬ Õ¥ dura ‡¢â“¥â“π„π°–‚À≈°»’√…–

√Ÿª∑’Ë 4 · ¥ß°“√„ à Mayfield head clamp ·≈– scalp

incision

STA: superficial temporal artery

fSTA: frontal branch of STA

pSTA: parietal branch of STA
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π” temporalis muscle ªî¥·∑π dura ‚¥¬‡¬Á∫¢Õ∫¢Õß

muscle °—∫¢Õ∫ dura ∑’ËÕ¬Ÿà¥â“ππÕ° ªî¥°–‚À≈°»’√…–

„Àâ‡À≈◊Õ™àÕß∫√‘‡«≥∑’Ë bypass graft «‘Ëß‡¢â“°–‚À≈° π” bone

dust ªíôπ‡ªìπ°âÕπ«“ß‰«âμ√ß∫√‘‡«≥ pterion ‡¬Á∫ temporalis

fascia °—∫√Ÿ∑’Ë‡®“–‰«â∫π°–‚À≈° ·≈–‡¬Á∫ scalp μ“¡ª°μ‘

À≈—ßºà“μ—¥ ºŸâªÉ«¬μ◊Ëπ√Ÿâ ÷°μ—«¥’ motor power ‡∑à“

‡¥‘¡°—∫°àÕπºà“μ—¥ ∑” CTA ‰¡à¡’‡≈◊Õ¥ÕÕ°„π°–‚À≈°»’√…–

·≈–‡ÀÁπ bypass graft ∑’Ë∑”‰«â®“° left STA ‡¢â“ Ÿà right MCA

™—¥‡®π (√Ÿª∑’Ë 6) ∑”°“√§«∫§ÿ¡ systolic blood pressure

< 140 mmHg ‡ªìπ‡«≈“ 7 «—π ·≈–‡√‘Ë¡„Àâ Aspirin 81 mg/

day À≈—ßºà“μ—¥«—π∑’Ë 3 æ∫«à“¢Õ∫·º≈ºà“μ—¥Ωíòß scalp flap

¡’ ’§≈È”‡≈Á°πâÕ¬ ®÷ßμ—¥‰À¡À≈—ßºà“μ—¥ 14 «—π À≈—ßμ—¥

‰À¡æ∫«à“·º≈¥’ ‰¡à·¬° ‰¡à¡’¿“«–·∑√°´âÕπÕ◊ËπÊ ®÷ß„Àâ

°≈—∫∫â“π

À≈—ßºà“μ—¥ 4 ‡¥◊Õπ°àÕπ∂÷ßπ—¥∑” CT perfusion

À≈—ß°“√ºà“μ—¥ ºŸâªÉ«¬ –¥ÿ¥≈â¡∑’Ë∫â“π »’√…–°√–·∑°æ◊Èπ

‰¡àÀ¡¥ μ‘ ≠“μ‘‰¡à‰¥âæ“ºŸâªÉ«¬‰ªæ∫·æ∑¬å À≈—ß®“°π—ÈπºŸâ

ªÉ«¬¡’Õ“°“√‡¥‘π·¬à≈ß∑’≈–πâÕ¬ ·¢π¢“¢â“ß´â“¬¥Ÿ‡°√Áß

·≈–ÕàÕπ·√ß≈ß

∑” CTA ·≈– CT perfusion À≈—ßºà“μ—¥ª√–¡“≥ 4

‡¥◊Õπ (√Ÿª∑’Ë 7 ·≈– 8) æ∫«à“¡’ chronic subdural he-

matoma ∑—Èß Õß¢â“ß ¢â“ß¢«“Àπ“ª√–¡“≥ 1.5 ´¡.

¢â“ß´â“¬Àπ“ª√–¡“≥ 1 ´¡. ·≈–‰¡àæ∫ bypass graft CT

perfusion ¬—ß¡’¿“«– hypoperfusion ¥â“π¢«“Õ¬Ÿà ºŸâªÉ«¬

‰¥â√—∫°“√ºà“μ—¥ bilateral burr holes with irrigation À≈—ß

ºà“μ—¥Õ“°“√ÕàÕπ·√ß ’́°´â“¬¥’¢÷Èπ‡≈Á°πâÕ¬ motor power

ª√–¡“≥ grade 4 ‰¥â√—∫°“√∑”°“¬¿“æ∫”∫—¥μàÕ‡π◊ËÕß

Discussion and Review literatures

çBonnet bypassé ‰¥â∂Ÿ°√“¬ß“π‡ªìπ§√—Èß·√°‚¥¬

Spetzler ·≈–§≥–„πªï 1980 „™â„π°“√√—°…“ºŸâªÉ«¬ squa-

mous cell carcinoma ∑’Ë≈‘Èπ´÷Ëß®”‡ªìπμâÕßμ—¥ common

√Ÿª∑’Ë 5 · ¥ß intraoperative finding À≈—ß‡ √Á® ‘Èπ°“√μàÕ‡ âπ‡≈◊Õ¥ ·≈–¿“æ«“¥· ¥ß°“√μàÕ‡ âπ‡≈◊Õ¥

A1: first segment of anterior communicating artery, ICA: internal carotid artery, M1: first segment of middle

cerebral artery, STA: superficial temporal artery, fSTA: frontal branch of STA, pSTA: parietal branch of STA
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√Ÿª∑’Ë 6 · ¥ß postoperative 3D-CTA ·≈–·π« scalp incision (·π« staples)

√Ÿª∑’Ë 7 · ¥ß 3D-CTA À≈—ß°“√ºà“μ—¥ 4 ‡¥◊Õπ A-C æ∫ bilateral chronic subdural hematoma. D-E ‰¡àæ∫ bypass graft ®“°

STA ¥â“π´â“¬„π√àÕß°–‚À≈°»’√…– F ‰¡àæ∫ bypass graft ‡™◊ËÕ¡μàÕ°—∫ MCA ¢â“ß¢«“
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carotid artery ¢â“ßÀπ÷Ëß‚¥¬ cross flow ®“°Ωíòßμ√ß¢â“¡‰¡à

‡æ’¬ßæÕ·≈–‰¡à¡’ artery „π¢â“ß‡¥’¬«°—π∑’Ë®– “¡“√∂„™â‡ªìπ

donor artery „π°“√∑” extracranial to intracranial (EC-

IC) bypass ‡æ◊ËÕ‡ªìπ flow replacement ‰¥â √“¬ß“π©∫—∫

π’È‡≈◊Õ°„™â saphenous vein graft μàÕ®“° contralateral STA

‰ª¬—ß MCA À≈—ß∑”°“√ bypass ‡ √Á®®÷ß∑” carotid liga-

tion1

„πªï 1993 Kinugasa ·≈–§≥–√“¬ß“π°“√ºà“μ—¥

bypass ®“° contralateral ECA ‰ª¬—ß distal MCA ‚¥¬„™â

saphenous vein graft „πºŸâªÉ«¬ malignant schwannoma

°‘π∫√‘‡«≥§Õ¥â“π¢«“ right ICA esophagus ·≈– trachea13

„πªï 2005 Deshmukh ·≈–§≥–‰¥â√“¬ß“πºŸâªÉ«¬

®”π«π Õß√“¬∑’Ë¡’ head and neck cancer ∑’Ë≈ÿ°≈“¡‰ª

∑’Ë∞“π°–‚À≈°»’√…–‚¥¬∑” Bonnet bypass μàÕ®“° con-

tralateral STA ‰ª¬—ß M4 segment ‚¥¬„™â radial artery

graft ·≈– clip ligation of internal carotid artery °àÕπ∑”

radical resection of tumor14

πÕ°®“°π’È Bonnet bypass ¬—ß∂Ÿ°„™â„π°“√√—°…“¿“«–

steno-occlusive disease „π√“¬∑’Ë‰¡à¡’ ipsilateral su-

perficial temporal artery (STA) Õ’°¥â«¬2,3,4

„πªï 2010 Sanada ·≈–§≥–√“¬ß“π°“√ºà“μ—¥

double-barrel bonnet bypass ‡ªìπ§√—Èß·√° „πºŸâªÉ«¬

symptomatic common carotid occlusion ‚¥¬„™â radial

artery graft μàÕ®“° contralateral STA trunk ®“°π—Èππ”

frontal ·≈– parietal branch of STA (≈—°…≥–‡ªìπ çYé

shape) ¡“μàÕ°—∫ distal end of radial artery graft ®“°

π—ÈπμàÕ frontal branch of STA °—∫ M2 (frontal contribu-

tion) ·≈–μàÕ parietal branch °—∫ M4 (temporal contri-

bution)4

„πªï 2014 Otani ·≈–§≥–·≈– „πªï 2016 Nagm

·≈–§≥–√“¬ß“π°“√ºà“μ—¥ reversed single STA-MCA

bypass ‚¥¬„™â naturally formed bonnet STA „π°“√

√—°…“ºŸâªÉ«¬ symptomatic common carotid occlusion

·≈–ºŸâªÉ«¬ severe ICA stenosis μ“¡≈”¥—∫2,3

°“√æ‘®“√≥“‡≈◊Õ° recipient artery π—Èπ Jack ·≈–

§≥–√“¬ß“π«à“ °“√ bypass ‰ª¬—ß proximal MCA æ∫«à“

¡’ immediate vascular filling „π¢≥–∑’Ë°“√ bypass ‰ª¬—ß

cortical MCA ®–§àÕ¬Ê‡°‘¥ intracranial vascular filling

‚¥¬„™â‡«≈“‡ªìπ‡¥◊Õπ15 πÕ°®“°π—Èπ proximal MCA ¡’

¢π“¥„À≠à°«à“ cortical MCA ∑”„Àâ “¡“√∂∑” anasto-

mosis ‰¥âßà“¬°«à“·μà‡π◊ËÕß®“°°“√μàÕ°—∫ proximal MCA

‡ªìπ deep anastomosis ∑”„Àâ°“√μàÕ¡’§«“¡¬“°°«à“

√Ÿª∑’Ë 8 · ¥ß CT perfusion À≈—ß°“√ºà“μ—¥ 4 ‡¥◊Õπ æ∫«à“¬—ß¡’°“√≈¥≈ß¢Õß CBF ·≈– prolonged MTT ¥â“π¢«“
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°“√μàÕ°—∫ cortical MCA ÷́Ëß‡ªìπ superficial anastomo-

sis4

„π√“¬ß“πºŸâªÉ«¬√“¬π’È‡≈◊Õ°„™â RAG „π°“√‡æ‘Ë¡§«“¡

¬“«¢Õß STA ‡π◊ËÕß®“°¡’ long-term patency ¡“°°«à“

saphenous vein graft16 ·≈–„™â RAG ¡“‡ªìπ interposi-

tion graft √–À«à“ß proximal STA °—∫ frontal branch of

STA ‡π◊ËÕß®“° parietal branch of STA ¡’¢π“¥‡≈Á°¡“°

·≈– “¡“√∂∑”„Àâ„™â§«“¡¬“«¢Õß STA ‰¥âÕ¬à“ß‡μÁ¡∑’Ë

‡π◊ËÕß®“°¢π“¥¢Õß RAG „°≈â‡§’¬ß°—∫¢π“¥¢Õß proximal

STA ·≈–¢π“¥¢Õß STA ¡’§«“¡‡À¡“– ¡„π°“√μàÕ°—∫ M2

segment of MCA „π°√≥’∑’Ë parietal branch of STA ¡’

¢π“¥„À≠àæÕ°Á “¡“√∂π” frontal ·≈– parietal branch

of STA (≈—°…≥–‡ªìπ çYé shape) ¡“μàÕ°—∫ distal end of

radial artery graft ∑”„Àâ “¡“√∂μàÕ°—∫ MCA ‰¥â 2 μ”·Àπàß

(double-barrel bonnet bypass) §≈â“¬°—∫√“¬ß“π¢Õß

Sanada ·≈–§≥–4

°“√»÷°…“‡°’Ë¬«°—∫ indirect revascularization „πºŸâ

ªÉ«¬ nonmoyamoya À√◊Õ intracranial atherosclerotic

steno-occlusive disease „πªï 2009 Komotar ·≈–

§≥–ºà“μ—¥ indirect bypass „πºŸâªÉ«¬ 12 §π∑’Ë‡ªìπ symp-

tomatic ICA À√◊Õ MCA atherosclerotic steno-occlusive

disease ·≈– secondary hemodynamic failure (11 §π

‰¥â√—∫°“√ºà“μ—¥ encephaloduroarteriosynangiosis [EDAS]

·≈– 1 §π‰¥â√—∫°“√ºà“μ—¥ bur holes with dural and arach-

noid incisions) æ∫«à“ indirect bypass ‰¡à¡’º≈μàÕ°“√‡°‘¥

pial collateral artery17 „πªï 2012 Dusick ·≈–§≥–

∑”°“√ºà“μ—¥ EDAS „πºŸâªÉ«¬ symptomatic nonmoyamoya

intracranial arterial stenosis ®”π«π 33 √“¬ æ∫«à“ in-

direct revascularization  “¡“√∂‡æ‘Ë¡ cerebral blood flow

‰ª¬—ß ¡Õß∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥‰¥â18 „πªï 2015 Gonzalez

·≈–§≥–∑”°“√ºà“μ—¥ EDAS „πºŸâªÉ«¬ symptomatic in-

tracranial atherosclerotic steno-occlusive disease

®”π«π 36 √“¬ ·≈– symptomatic moyamoya disease

®”π«π 46 √“¬ æ∫«à“ “¡“√∂‡æ‘Ë¡ collateral circulation

„π ¡Õß∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥‰¥âÕ¬à“ß¡’π—¬ ”§—≠„πºŸâªÉ«¬

∑—Èß Õß°≈ÿà¡ ·≈–¡’Õ—μ√“°“√‡°‘¥ stroke πâÕ¬°«à“°“√„Àâ

medical treatment ‡æ’¬ßÕ¬à“ß‡¥’¬«19

¡’°“√»÷°…“∂÷ßª√–‚¬™πå¢Õß°“√∑” combined

revascularization (indirect bypass with direct bypass)

«à“ “¡“√∂≈¥ postoperative stroke ‰¥â¥’°«à“ indirect

bypass „πºŸâªÉ«¬‡¥Á°∑’Ë‡ªìπ moyamoya disease20 ·≈–„π

°≈ÿà¡∑—ÈßºŸâ„À≠à·≈–‡¥Á°∑’Ë‡ªìπ moyamoya disease21 „πªï

2017 Uchino ·≈–§≥–√“¬ß“π°“√ºà“μ—¥ combined (di-

rect and indirect) revascularization „πºŸâªÉ«¬ moyamoya

disease æ∫«à“°“√∑” indirect bypass ‡æ‘Ë¡‡¢â“‰ª„π°“√

ºà“μ—¥ direct bypass  “¡“√∂∑”„Àâ‡°‘¥ revascularization

‰¥â¡“°¢÷Èπ ‚¥¬‰¡à‡°’Ë¬«°—∫Õ“¬ÿ·≈– hemodynamic status

¢ÕßºŸâªÉ«¬22 Houkin ·≈–§≥– ·≈– Ishikawa ·≈–§≥–

√“¬ß“π°“√ºà“μ—¥√—°…“ºŸâªÉ«¬ moyamoya disease ¥â«¬

«‘∏’ combined revasculalization (STA-MCA bypass °—∫

indirect bypass ·∫∫ encephalo-duro-arterio-

myosynangiosis [EDAMS])11,12 ·μà¬—ß‰¡à¡’¢âÕ¡Ÿ≈„π°“√

√—°…“ºŸâªÉ«¬ nonmoyamoya À√◊Õ intracranial atheroscle-

rotic steno-occlusive disease ·≈–¬—ß‰¡à¡’¢âÕ¡Ÿ≈‡ª√’¬∫

‡∑’¬∫√–À«à“ß°“√∑” combined revascularization °—∫

°“√ºà“μ—¥ direct bypass Õ¬à“ß‡¥’¬«

¿“«– cerebral hyperperfusion syndrome À≈—ß°“√

ºà“μ—¥ flow augmentation ‡°‘¥®“° failure of autoregu-

lation ÷́Ëß‡ªìπº≈¡“®“° chronic cerebral insufficiency

ªí®®—¬‡ ’Ë¬ß ‰¥â·°à hypertension, high grade stenosis, poor

collateral flow, contralateral carotid stenosis, long-

period of intraoperative ischemia ¡—°‡°‘¥„π™à«ß 3-8

«—πÀ≈—ß°“√ºà“μ—¥ ·≈–‡°‘¥¡“°∑’Ë ÿ¥À≈—ßºà“μ—¥«—π∑’Ë 6

Õ“°“√·≈–Õ“°“√· ¥ß§◊Õ Unilateral headache, face and

eye pain, seizure, alteration of consciousness, focal

neurological deficit23 °“√ªÑÕß°—π§◊Õ §«∫§ÿ¡§«“¡¥—π

‚≈À‘μ (SBP < 140 mmHg À√◊Õ SBP 120-140 mmHg

À√◊Õ SBP < 130 mmHg) ∑—Èß°àÕπºà“μ—¥ √–À«à“ßºà“μ—¥

·≈–À≈—ßºà“μ—¥‡ªìπ‡«≈“ 7-10 «—π §«∫§ÿ¡„ÀâÕ¬Ÿà„π¿“«–

normocarbia ·≈– normovolemia √–À«à“ß°“√ºà“μ—¥23-25
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Low ·≈–§≥–26 ∑”°“√»÷°…“°“√ºà“μ—¥ STA-MCA

bypass „πºŸâªÉ«¬ symptomatic severe intracranial steno-

occlusive disease æ∫«à“ “¡“√∂∑”„Àâ hemodynamic

parameter ¥’¢÷ÈπÀ≈—ß°“√ºà“μ—¥ª√–¡“≥ 4 ‡¥◊Õπ „π

ºŸâªÉ«¬√“¬π’È‰¥â√—∫°“√∑” CTA ·≈– CT perfusion ∑’Ë 4

‡¥◊ÕπÀ≈—ß°“√ºà“μ—¥ æ∫«à“ CBF ‰¡à‡æ‘Ë¡¢÷Èπ·≈– MTT ¬—ß

prolong ‡π◊ËÕß®“° bypass graft thrombosis ´÷Ëß‡ªìπº≈

¡“®“° chronic subdural hematoma
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