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Interventional Management for Cerebral
Revascularization in Acute Stroke

Õ“®“√¬åπ“¬·æ∑¬åª°ƒ…≥å ®‘μμ¿‘√¡¬å»—°¥‘Ï

Àπà«¬ª√– “∑»—≈¬»“ μ√å ¿“§«‘™“»—≈¬»“ μ√å

§≥–·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ·≈–‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

‡≈◊Õ¥∑’ËÕÿ¥μ—π·≈â«®÷ß©’¥¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥Õ“∑‘ prouroki-

nase, TPA „πªí®®ÿ∫—π¡’∑’Ë„™â§àÕπ¢â“ßπâÕ¬ ‡π◊ËÕß®“°Õ—μ√“

°“√‡ªî¥À≈Õ¥‡≈◊Õ¥‰¡à ŸßæÕ (ª√–¡“≥ 60-65%),

ªí®®ÿ∫—π prourokinase ‰¡à¡’„Àâ„™â„π∑âÕßμ≈“¥ ¬—ß¡’ TPA

„Àâ„™â‰¥â·∫∫ off-label ‡π◊ËÕß®“°À≈—°∞“π∑“ßß“π«‘®—¬¡’

‰¡à¡“° ·≈–º≈°“√√—°…“‚¥¬ mechanical thrombectomy

´÷Ëßæ—≤π“¡“„π™à«ß‡«≈“„°≈â‡§’¬ß°—π‰¥âº≈¥’°«à“™—¥‡®π

®÷ß¡—°„™â‡ªìπ°“√√—°…“√Õß

Mechanical Thrombectomy

Mechanical thrombectomy (MT) ‡ªìπÀ—μ∂°“√∑“ß

endovascular treatment ∂Ÿ°æ—≤π“¢÷Èπ¡“‡æ◊ËÕ·°âªí≠À“

LVO ∑’Ë¡’Õ—μ√“°“√‡ªî¥À≈Õ¥‡≈◊Õ¥∑’ËμË” ‚¥¬°“√„ à “¬

 «π‡¢â“„πÀ≈Õ¥‡≈◊Õ¥ ·≈â«∑”°“√π”≈‘Ë¡‡≈◊Õ¥ÕÕ°¡“

¥â«¬·√ß°√–∑” Õÿª°√≥å ”À√—∫°“√∑” MT ‰¥â√—∫°“√

æ—≤π“Õ¬à“ßμàÕ‡π◊ËÕß8 μ—Èß·μà√–¬–‡√‘Ë¡μâπ∑’Ë‡ªìπ≈—°…≥–

·∫∫¡’¢¥≈«¥ ª√‘ß (coil retriever) ¡’™◊ËÕ«à“ Mechanical

Embolus Removal in Cerebral Ischemia (MERCI) de-

vice (Concentric Medical, Inc) (2004) ´÷Ëß¡’ recanali-

zation rate 46-48%9, μàÕ¡“‰¥âæ—≤π“ “¬ «π¢π“¥„À≠à

‡æ◊ËÕ¥Ÿ¥≈‘Ë¡‡≈◊Õ¥ (aspiration thrombectomy) (2008) ·≈–

stent retrievers (2012) ÷́Ëß‰¥âº≈°“√√—°…“∑’Ë¥’„°≈â‡§’¬ß

°—π10 ®÷ß∂◊Õ‡ªìπ¡“μ√∞“π∑’Ë„™â„πªí®®ÿ∫—π

∫∑π”

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß¡’Õÿ∫—μ‘°“√æ∫‰¥â 795000 „π

ª√–™“°√Õ‡¡√‘°—πμàÕªï1 „πª√–‡∑»‰∑¬ §”π«≥„πªï

2560 æ∫Õÿ∫—μ‘°“√≥å 72 μàÕ 1000002 ‚¥¬‡ªìπ “‡Àμÿ

®“° ¡Õß¢“¥‡≈◊Õ¥ (ischemic stroke) ª√–¡“≥ 87%

„π ischemic stroke æ∫‡ªìπ large vessel occlusion (LVO)

ª√–¡“≥ 29-46% ‚¥¬ºŸâªÉ«¬„π°≈ÿà¡π’È®–‰¥âº≈‰¡à¥’μàÕ

°“√√—°…“¥â«¬¬“√«¡∂÷ß°“√„Àâ intravenous TPA3

°“√„Àâ¬“ tissue plasminogen activator (TPA,

alteplase) ÷́Ëß‡ªìπ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

(ivTPA) ∂◊Õ‡ªìπ®ÿ¥‡√‘Ë¡μâπ„π°“√√—°…“ LVO ·≈–¬—ß‡ªìπ

¡“μ√∞“π°“√√—°…“„πªí®®ÿ∫—π4,5 ‚¥¬„Àâ¬“¢π“¥ 0.9

mg/kg Õ¬à“ß‰√°Áμ“¡°“√„Àâ¬“¥—ß°≈à“«¬—ß¡’¢âÕ®”°—¥ μâÕß

‰¥â√—∫¬“¿“¬„π 3-4.5 ™—Ë«‚¡ß √«¡∂÷ßÕ—μ√“°“√‡ªî¥

À≈Õ¥‡≈◊Õ¥„À≠à à«πμâπ§àÕπ¢â“ßμË” ‚¥¬®“°°“√»÷°…“¢Õß

Saqqur ·≈–§≥– æ∫«à“ “¡“√∂‡ªî¥À≈Õ¥‡≈◊Õ¥ M2 ‰¥â

33% ·≈– À≈Õ¥‡≈◊Õ¥ M1 ‰¥â 16% ‚¥¬‰¡à “¡“√∂‡ªî¥

ICA ‰¥â6

°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß (in-

traarterial thrombolysis)7 ‡ªìπ°“√√—°…“‚¥¬°“√ «π

À≈Õ¥‡≈◊Õ¥ (endovascular treatment) ‚¥¬„ à “¬ «π

¢π“¥‡≈Á° (microcatheter) ‡¢â“‰ª„°≈âμ”·ÀπàßÀ≈Õ¥
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º≈¢Õß°“√√—°…“
°“√ª√–‡¡‘πº≈°“√√—°…“¡—°ª√–°Õ∫¥â«¬ §«“¡

 ”‡√Á®„π°“√‡ªî¥À≈Õ¥‡≈◊Õ¥ º≈∑“ß§≈‘π‘° ·≈– º≈

·∑√° ấÕπ

§«“¡ ”‡√Á®„π°“√‡ªî¥À≈Õ¥‡≈◊Õ¥ (Successful Reca-
nalization)

Modified Thrombolysis in Cerebral Infarction

(mTICI) reperfusion grade11 (μ“√“ß∑’Ë 1) ∂◊Õ‡ªìπμ—«™’È

«—¥°“√ª√–‡¡‘π°“√‡ªî¥À≈Õ¥‡≈◊Õ¥ (recanalization)

‡æ◊ËÕ„Àâ‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß (reperfusion) ∑’Ë·æ√àÀ≈“¬

‚¥¬º≈∑’Ë¥’ (successful recanalization) À¡“¬∂÷ß grad-

ing μ—Èß·μà 2b ¢÷Èπ‰ª ‚¥¬ à«π„À≠à ¥â«¬«‘∏’°“√√—°…“·≈–

°“√‡≈◊Õ°ºŸâªÉ«¬∑’Ë‡À¡“– ¡„πªí®®ÿ∫—π®–∫√√≈ÿ‡ªÑ“À¡“¬

‰¥âª√–¡“≥ 71%12

∫“ß√“¬ß“π mTICI score ¡’°“√‡æ‘Ë¡ grading 2c ¢÷Èπ

¡“ ‚¥¬„Àâ§«“¡À¡“¬«à“‡ªî¥À≈Õ¥‡≈◊Õ¥‰¥â·≈–¡’‡≈◊Õ¥‰ª

‡≈’È¬ß ¡Õß‡°◊Õ∫∑—Ë«∑—Èß∫√‘‡«≥π—ÈπÊ ´÷Ëß®–‰¥âº≈∑“ß§≈‘π‘°

¥’°«à“°≈ÿà¡ 2b Õ¬à“ß‰√°Áμ“¡¬—ß‰¡à‰¥â‡ªìπ∑’Ë·æ√àÀ≈“¬¡“°

π—°13

º≈∑“ß§≈‘π‘°

°“√ª√–‡¡‘πºŸâªÉ«¬ stroke ¡—°„™â modified Rankin

Scores (mRS) ∑’Ë 90 «—πÀ≈—ß°“√√—°…“ ‚¥¬ good out-

come À¡“¬∂÷ß mRS 0-2 (μ“√“ß∑’Ë 2)

ªí®®—¬∑’Ë àßº≈μàÕº≈°“√√—°…“¥â«¬ MT

°“√‡≈◊Õ°ºŸâªÉ«¬∑’Ë‡À¡“– ¡∂◊Õ‡ªìπªí®®—¬∑’Ë ”§—≠Õ¬à“ß

μ“√“ß∑’Ë 1 Modified Thrombolysis in Cerebral Infarction (mTICI) reperfusion grade*

TICI Grade Description

0 No perfusion

1 Perfusion past the initial occlusion with limited distal filling and slow perfusion

2a Partial filling of occluded territory <50%

2b Partial filling of occluded territory >50%

3 Full perfusion with filling of all distal branches

* 2c: Near-complete reperfusion with slow flow in distal cortical branches or presence of distal cortical emboli

μ“√“ß∑’Ë 2 Modified Rankin Scores

Score Description

0 No symptom

1 No significant disability: able to carry out all usual activities despite some symptoms

2 Slight disability: able to look after own affairs without assistance but unable to carry out all previous

activities

3 Moderate disability: requires some help but able to walk unassisted

4 Moderate severe disability: unable to attend to own bodily needs without assistance and unable to walk

unassisted

5 Severe disability: requires constant nursing care and attention, bedridden, incontinent

6 Dead



Neurological Surgery
Vol. 9 No. 2 July - December 2018 41

¬‘Ëß‡æ◊ËÕ®–„Àâ‰¥âº≈°“√√—°…“¥—ß°≈à“«‰«â¢â“ßμâπ ‚¥¬®–μâÕß

¡’√–∫∫∫√‘À“√®—¥°“√∑’Ë¥’ ¡’‡§√◊ËÕß¡◊Õ∑’Ë∑—π ¡—¬ ·≈–¡’∑’¡

√—°…“∑’Ëæ√âÕ¡ ªí®®—¬∑’Ë¡’º≈‰¥â·°à

1. √–¬–‡«≈“„π°“√‡√‘Ë¡√—°…“

°“√∑” MT ®–∑”„π comprehensive stroke center

∑’Ë¡’°“√∑” neurointervention ∑’Ë¡“°æÕÕ¬à“ßπâÕ¬ª√–¡“≥

200 √“¬μàÕªï °“√ª√– “πß“π àßμàÕºŸâªÉ«¬∑’Ë√«¥‡√Á« ∂◊Õ

‡ªìπªí®®—¬∑’Ë®–™à«¬≈¥√–¬–‡«≈“°àÕπ°“√√—°…“ À“°

 ∂“π∑’Ë‡°‘¥‡Àμÿ‰°≈·≈–¡’‚√ßæ¬“∫“≈∑’Ë “¡“√∂μ√«®§—¥

°√ÕßºŸâªÉ«¬∑’Ë‡À¡“– ¡‰¥â·π–π”„Àâ∑” drip and ship §◊Õ

‡√‘Ë¡„Àâ¬“ iv TPA ·≈â« àßμàÕ‡æ◊ËÕ∑” MT À“° ∂“π∑’Ë‡°‘¥

‡Àμÿ‰¡à‰°≈¡“°°“√∑” mothership §◊Õ√’∫π”ºŸâªÉ«¬ àß com-

prehensive stroke center ‡≈¬∂◊Õ‡ªìπ ‘Ëß‡À¡“– ¡

„π anterior circulation º≈¢Õß°“√√—°…“®–¥’∑’Ë ÿ¥

À“°‰¥â√—∫°“√√—°…“¿“¬„π 6 ™—Ë«‚¡ß „π°√≥’∑’ËºŸâªÉ«¬‰¥â

ivTPA ¡“°àÕπ·≈–¡’¢âÕ∫àß™’È„π°“√∑” MT „Àâ àßºŸâªÉ«¬‡æ◊ËÕ

∑” MT ‡√Á«∑’Ë ÿ¥‚¥¬‰¡àμâÕß√Õº≈¢Õß ivTPA „π°√≥’‰¥â√—∫

°“√√—°…“‡°‘π°«à“ 6 ™—Ë«‚¡ß ¡’§«“¡‡ ’Ë¬ß‡æ‘Ë¡¢÷Èπ„π°“√

√—°…“¥â«¬«‘∏’π’È ‡π◊ËÕß®“°‡π◊ÈÕ ¡Õß∫“ß à«π®–‡√‘Ë¡μ“¬

¡“°¢÷Èπ ‚¥¬„πªí®®ÿ∫—π¬Õ¡√—∫‰¥â∂÷ß 8 ™—Ë«‚¡ß ¡’À≈—°∞“π

 Õ¥§≈âÕß®“°¢âÕ¡Ÿ≈ meta-analysis12 æ∫«à“°“√√—°…“π’È

√à«¡°—∫ medical therapy ¡’ª√–‚¬™πå Ÿß°«à“ °“√„Àâ medical

therapy Õ¬à“ß‡¥’¬«™—¥‡®πÀ“°√—°…“¿“¬„π 7.2 ™—Ë«‚¡ß

¡’√“¬ß“π°“√»÷°…“≈à“ ÿ¥„πªï 2018 °√≥’‡√‘Ë¡°“√

√—°…“‡°‘π°«à“ 6 ™—Ë«‚¡ß °“√ª√–‡¡‘π tissue perfusion

®–‡¢â“¡“¡’ à«π ”§—≠¡“°„π°“√μ—¥ ‘π„®°“√√—°…“ À“°

ºŸâªÉ«¬¡’§ÿ≥ ¡∫—μ‘‡¢â“‰¥â°—∫°“√»÷°…“ randomized control

trial (RCT) DAWN14 À√◊Õ DEFUSE315 °Á “¡“√∂√—°…“

¥â«¬«‘∏’ MT ‰¥â ‚¥¬„π DAWN »÷°…“‚¥¬‡≈◊Õ°°≈ÿà¡ºŸâªÉ«¬

∑’Ë¡’ clinical-imaging mismatch „π°“√√—°…“ºŸâªÉ«¬ „π

™à«ß‡«≈“ 6-24 ™—Ë«‚¡ß ‚¥¬¡’ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å clinical-

imaging mismatch  “¡°≈ÿà¡ °≈ÿà¡·√° Õ“¬ÿ 80 ªï¢÷Èπ‰ª

NIHSS 10 ¢÷Èπ‰ª infarct volume πâÕ¬°«à“ 21 mL °≈ÿà¡

∑’Ë Õß Õ“¬ÿπâÕ¬°«à“ 80 ªï NIHSS 10 ¢÷Èπ‰ª infarct vol-

ume πâÕ¬°«à“ 21 mL °≈ÿà¡∑’Ë “¡ Õ“¬ÿπâÕ¬°«à“ 80 ªï

NIHSS 20 ¢÷Èπ‰ª infarct volume μ—Èß·μà 31 mL ·μàπâÕ¬

°«à“ 51 mL ∑”°“√√—°…“‡∑’¬∫°—∫ medical treatment

Õ¬à“ß‡¥’¬« ª√–‡¡‘πº≈°“√√—°…“∑’Ë 3 ‡¥◊Õπ æ∫«à“ mRS

0-2, 49% vs. 13% „π DEFUSE3 »÷°…“ºŸâªÉ«¬∑’Ë¡’ per-

fusion-core mismatch ·≈– maximum core size „π

°“√‡≈◊Õ°√—°…“ºŸâªÉ«¬„π™à«ß‡«≈“ 6-16 ™—Ë«‚¡ß infarct size

πâÕ¬°«à“ 70 mL ∫√‘‡«≥ hypoperfusion μàÕ infarct core

1.8 ‡∑à“¢÷Èπ‰ª penumbra area 15 mL ¢÷Èπ‰ª ∑”°“√

√—°…“‡∑’¬∫°—∫ medical treatment Õ¬à“ß‡¥’¬« ª√–‡¡‘π

º≈°“√√—°…“∑’Ë 3 ‡¥◊Õπ æ∫«à“ mRS 0-2, 45% vs. 17%

2. Õ“¬ÿ¢Õß°≈ÿà¡ºŸâªÉ«¬

°“√»÷°…“ à«π„À≠à∑”„π°≈ÿà¡Õ“¬ÿ 18 ªï¢÷Èπ‰ª º≈°“√

√—°…“„π°≈ÿà¡ºŸâªÉ«¬‡¥Á°¬—ß¡’®”°—¥ „π°≈ÿà¡ºŸâ ŸßÕ“¬ÿ¡“°°«à“

80 ªï °“√∑” MT ¬—ß¡’À≈—°∞“π«à“‰¥âª√–‚¬™πå ·¡â«à“º≈

∑“ß§≈‘π‘°∑’Ë‰¥â®–‰¡à¥’‡∑à“°≈ÿà¡Õ“¬ÿπâÕ¬°«à“ 80 ªï ‚¥¬„π

meta-analysis „π°≈ÿà¡§π ŸßÕ“¬ÿ > 80 ªï æ∫«à“ 27%

¢ÕßºŸâªÉ«¬ mRS 0-2 ∑’Ë 90 «—π „π¢≥–∑’Ë 34% ¢ÕßºŸâ

ªÉ«¬‡ ’¬™’«‘μ16

3. National Institute of Health Stroke Scale

(NIHSS)

‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â∫àß∫Õ°§«“¡√ÿπ·√ß¢Õß stroke

‚¥¬°“√μ√«®ª√–‡¡‘πºŸâªÉ«¬ ¡’§–·ππμ—Èß·μà 0 ∂÷ß 42

§–·ππ¡“°∫àß∫Õ°∂÷ß§«“¡√ÿπ·√ß¡“° ‚¥¬„π√“¬ß“π

 à«π„À≠à‡≈◊Õ°∑” MT „π°≈ÿà¡∑’Ë¡’Õ“°“√æÕ§«√ (NIHSS

≥6) ´÷ËßÕ“®∫àß∫Õ°∂÷ß LVO ¬°‡«âπ„π°√≥’ severe visual

deficit À√◊Õ isolated severe aphasia  “¡“√∂∑”‰¥â„π°√≥’

NIHSS <612

¢Õ∫‡¢μ®”°—¥°“√√—°…“¥â«¬ MT „π°≈ÿà¡ NIHSS μË”

¬—ß‰¡à™—¥‡®π ¡’ inclusion criteria „π∫“ß√“¬ß“π Õ“∑‘ MR

CLEAN „™â NIHSS 2 ¢÷Èπ‰ª, ESCAPE ·≈– EXTEND-IA

‰¡à¡’¢âÕ®”°—¥„π‡√◊ËÕß NIHSS (·μà à«π„À≠àºŸâªÉ«¬„π°≈ÿà¡

NIHSS <6 ∑’Ë‡ªìπ LVO ®–¡’ª√‘¡“≥πâÕ¬Õ¬Ÿà·≈â«)  à«π„π

°≈ÿà¡ NIHSS  Ÿß¬—ß‰¡à¡’¢âÕ®”°—¥„¥Ê

4. Imaging

°“√μ√«® noncontrast CT ∂◊Õ‡ªìπ°“√μ√«®‡∫◊ÈÕßμâπ
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∑’Ë ßà“¬ √«¥‡√Á« ‡À¡“–°—∫ºŸâªÉ«¬ stroke ∑’ËÕ“®‰¡à„Àâ§«“¡

√à«¡¡◊Õ„π°“√μ√«®¡“°π—° ‡ªÑ“À¡“¬À≈—°§◊Õ ¬◊π¬—π¿“«–

acute ischemic stroke ·≈– §—¥·¬°ºŸâªÉ«¬∑’Ë‡ªìπ exten-

sive stroke ́ ÷Ëß®–‰¥âª√–‚¬™πå®“°°“√∑” intervention πâÕ¬

‚¥¬®–·¬°°≈ÿà¡∑’Ë¡’ mass effect ∑’Ë¡’ midline shift, ¡’

 ¡Õß¢“¥‡≈◊Õ¥‡°‘π 1/3 ¢Õß MCA territory, large inf-

arction >50-100 mL (·≈â«·μàß“π«‘®—¬) ÕÕ°‰ª °“√∑”

thin slice §«“¡Àπ“ 1 ¡¡. ®–™à«¬„Àâ‡ÀÁπ hyperdense

artery ´÷Ëß∫àß∫Õ°∂÷ß®ÿ¥Õÿ¥μ—π‰¥âßà“¬¢÷Èπ Õ¬à“ß‰√°Áμ“¡

À≈—°∞“π„πªí®®ÿ∫—π¬—ß‰¡à‡æ’¬ßæÕ„π°“√®”·π° clot length

À√◊Õ clot density ‡æ◊ËÕª√–‡¡‘π§«“¡ ”‡√Á®„π°“√√—°…“ 17

°“√ª√–‡¡‘π Alberta Stroke Program Early CT Score

(ASPECTS)18 ¡’ à«π™à«¬„π°“√μ—¥ ‘π„®„π à«π tissue

perfusion ∑’Ë‡ªìπ ischemic core ‰¥â§√à“«Ê ‚¥¬®–·∫àß

‡π◊ÈÕ∑’Ë¢Õß ¡Õß∑’Ë√—∫‡≈’È¬ß‚¥¬À≈Õ¥‡≈◊Õ¥ MCA ‡ªìπ 10

 à«π∑’Ëª°μ‘ ‚¥¬‡ªìπ MCA cortex 6  à«π ·≈–∑’Ë‡À≈◊Õ

μ”·Àπàß≈– 1  à«π ‰¥â·°à caudate nucleus, internal cap-

sule, lentiform nucleus, insular cortexÀ“°æ∫«à“ à«π„¥¡’

hypo-attenuation °Á®–À—°≈∫§–·ππ≈ß‰ª (√Ÿª∑’Ë 1) ´÷Ëß

‚¥¬ à«π„À≠à§–·ππ ASPECTS ∑’ËμË”°«à“ À√◊Õ‡∑à“°—∫ 4

®–‰¡à‰¥âª√–‚¬™πå®“°°“√√—°…“∑“ß intervention ·≈–¡’

§«“¡‡ ’Ë¬ß„π°“√‡°‘¥ hemorrhagic transformation ®“°

‡π◊ÈÕ ¡Õß∑’Ëμ“¬ „π IMS III trial ºŸâªÉ«¬∑’Ë¡’ ASPECTS 8-

10 ®–‰¥âº≈∑’Ë¥’°«à“®“°°“√√—°…“‡°◊Õ∫ Õß‡∑à“‡¡◊ËÕ‡∑’¬∫

°—∫°≈ÿà¡∑’Ë§–·ππμË”°«à“19 RCT ∑’Ë„™â ASPECTS ‡ªìπ in-

clusion criteria „π°“√¥Ÿ tissue perfusion ‰¥â·°à ESCAPE,

REVASCAT

°“√∑” noninvasive vascular study Õ“∑‘ CT an-

giography (CTA) À√◊Õ MR angiography (MRA) ∂◊Õ

‡ªìπ¢âÕ¡Ÿ≈∑’Ë ”§—≠„π°“√∫àß™’Èμ”·Àπàß¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë

Õÿ¥μ—π ‚¥¬°“√„™â multiphase CTA ®–‰¥â¢âÕ¡Ÿ≈„π‡√◊ËÕß¢Õß

pial collateral supply ∑’Ë¥’¢÷Èπ20 πÕ°‡Àπ◊Õ®“°π—Èπ°“√

μ√«®π’È¬—ß‰¥âª√–‚¬™πå„π°“√À“√Õ¬‚√§¢ÕßÀ≈Õ¥‡≈◊Õ¥

∫√‘‡«≥§Õ·≈– aortic arch ‡æ◊ËÕ«“ß·ºπ„π°“√√—°…“∑’Ë

‡À¡“– ¡ (√Ÿª∑’Ë 2)

°“√ª√–‡¡‘π tissue perfusion : °“√∑” CT perfu-

sion (CTP) ®–· ¥ß§«“¡‡¢â¡¢Õß contrast „π‡π◊ÈÕ ¡Õß

μ“¡‡«≈“ ´÷Ëß®–‰¥â¿“ææ◊Èπ∞“π¡“ª√–‡¡‘π‰¥â·°à cerebral

blood volume (CBV) cerebral blood flow (CBF), time

to peak (TTP), ·≈– mean transit time (MTT) ‚¥¬μ—«·ª√

CBV „™â‡æ◊ËÕª√–‡¡‘π¢π“¥¢Õß infarct core „π¢≥–∑’Ë TTP

·≈– MTT ®–„™â‡æ◊ËÕª√–‡¡‘π∫√‘‡«≥ ¡Õß∑’Ë¡’§«“¡‡ ’Ë¬ß

μàÕ°“√¢“¥‡≈◊Õ¥ ‚¥¬∫√‘‡«≥ ¡Õß∑’Ë¢“¥‡≈◊Õ¥®–¡’ CBV

μË”∑’Ëª√–¡“≥ 2.0 mL/100g ·≈–  à«π∫√‘‡«≥

hypoperfusion ®–¡’ relative MTT  Ÿß°«à“ 145% ‡¡◊ËÕ

‡∑’¬∫°—∫Õ’°¢â“ß21 Õ¬à“ß‰√°Áμ“¡§à“∑’Ë‰¥â®“° CT perfusion

¬—ß¢÷Èπ°—∫ software ¢Õß·μà≈–∫√‘…—∑ ´÷ËßÕ“®‰¥âº≈§“¥

‡§≈◊ËÕπ°—π‰¥â (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 1 °“√μ√«® noncontrast CT A. · ¥ß hyperdense MCA sign, B. ·≈– C. °“√ª√–‡¡‘π ASPECTS „πºŸâªÉ«¬√“¬π’È¡’ hypodensity

∫√‘‡«≥ lentiform nucleus ¢â“ß¢«“ (ASPECTS 9)
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ªí®®ÿ∫—π °“√„™â software  ”‡√Á®√Ÿª ‡™àπ „π RAPID

Software (iSchemaView, Menlo Park) „™â§à“ CBF ∑’Ë

πâÕ¬°«à“ 30% ¢Õß ¡ÕßΩíòßμ√ß°—π¢â“¡‡æ◊ËÕ· ¥ß infarct

core „™â§à“§”π«≥ Time to maximum (Tmax) „π°“√

μ—¥ ‘π„® ‚¥¬‡«≈“π“π°«à“ 6 «‘π“∑’ ∂◊Õ‡ªìπμ—«∫Õ°

∫√‘‡«≥∑’Ë¡’ hypoperfusion22 °Á®–∑”„Àâ°“√μ—¥ ‘π„®°“√

√—°…“ßà“¬·≈–√«¥‡√Á«¢÷Èπ (√Ÿª∑’Ë 4) ¥—ß®–æ∫°“√„™â soft-

ware ¥—«°≈à“«„πÀ≈“¬ trial Õ“∑‘ EXTEND-IA ·≈– SWIFT

PRIME ‚¥¬®–¡’ terms μà“ßÊÕ“∑‘

Mismatch ratio À¡“¬∂÷ß ∫√‘‡«≥∑’Ë¡’ hypoperfusion

μàÕ∫√‘‡«≥ infarct core °“√¡’ mismatch ratio  Ÿß∫àß∫Õ°

∂÷ß‚Õ°“ „π°“√‰¥âª√–‚¬™πå®“°°“√√—°…“ Ÿß „π EXTEND-

IA „™â mismatch >1.2 „π SWIFT PRIME „™â >1.8

Mismatch volume ∫√‘‡«≥ hypoperfusion ≈∫¥â«¬

∫√‘‡«≥ infarct core „π EXTEND-IA „™â >10mL „π SWIFT

PRIME „™â >15mL

‚¥¬√«¡ imaging favorable parameter „π°“√∑” MT

§◊Õ ASPECT 6-10 „π noncontrast CT, ¡’ mismatch ∑’Ë¡’

infarct core πâÕ¬°«à“ 70 mL, ‡ªìπ anterior circulation

LVO ∑’Ë¡’ collateral ¥’

°“√„™â MR imaging °“√„™â DWI sequence „π MRI

®–‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë ‰« ·≈–·¡àπ¬”∑’Ë ÿ¥„π°“√ª√–‡¡‘π in-

farcted core „π à«π MR angiography ·≈– MR perfusion

 “¡“√∂∑”‰¥â‡™àπ°—π Õ¬à“ß‰√°Áμ“¡ MR ¡’¢âÕ¥âÕ¬§◊Õ ¡—°

√Ÿª∑’Ë 2 CT angiography „πºŸâªÉ«¬√“¬‡¥’¬«°—π A. ≈Ÿ°»√· ¥ß®ÿ¥∑’Ë¡’≈‘Ë¡‡≈◊Õ¥Õÿ¥μ—π, B. °“√¥Ÿ¿“æ¢ÕßÀ≈Õ¥‡≈◊Õ¥∫√‘‡«≥§Õ·≈–

aortic arch ‡æ◊ËÕ«“ß·ºπ°“√√—°…“

√Ÿª∑’Ë 3 CT perfusion „πºŸâªÉ«¬√“¬‡¥’¬«°—π ®“°¿“æ®–‡ÀÁπ«à“¡’°“√≈¥≈ß¢Õß CBV ·≈– CBF ∫√‘‡«≥ lentiform nucleus ¢â“ß¢«“

‡≈Á°πâÕ¬„π¢≥–∑’Ë¡’∫√‘‡«≥∑’Ë¡’§à“ Tmax  Ÿß‡ªìπ«ß°«â“ßμ“¡ MCA territory ¢â“ß¢«“
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¡’‰¡à∑—Ë«∂÷ß„πÀ≈“¬ ∂“∫—π ·≈– „™â‡«≈“„π°“√∑”π“π°«à“

CT ´÷ËßÕ“® àßº≈μàÕ§ÿ≥¿“æ¢Õß¿“æ∑’Ë‰¥â∫â“ß

5. °“√¡’°“√Õÿ¥μ—π∑’Ëμ”·ÀπàßÕ◊ËπÊ

‚¥¬∑—Ë«‰ª MT ¡’°“√∑”„π proximal LVO Õ“∑’ ICA,

M1-MCA °“√Õÿ¥μ—π¢ÕßÀ≈Õ¥∫√‘‡«≥Õ◊Ëπ Õ“∑‘ anterior

cerebral artery (ACA), distal MCA, Vertebrobasilar sys-

tem „πªí®®ÿ∫—π¬—ß¡’À≈—°∞“π¢Õßª√–‚¬™πå„π°“√∑” MT

‰¡à™—¥‡®π ‡π◊ËÕß®“°°≈ÿà¡ª√–™“°√∑’Ë»÷°…“¬—ß‰¡à‡æ’¬ßæÕ

Õ¬à“ß‰√°Áμ“¡ „π AHA guideline 201823 ¬—ß·π–π”„Àâ

∑”°“√√—°…“‰¥â ·≈– „π°√≥’ basilar occlusion ®–¡’ time

window „π°“√√—°…“π“π°«à“„π anterior circulation

Õ“®∂÷ß 24-48 ™—Ë«‚¡ß ‚¥¬ “‡Àμÿ∑’Ë time window ¬“«

¬—ß‰¡à™—¥‡®π ‡™◊ËÕ«à“‡°’Ë¬«°—∫≈—°…≥–¢Õß ¡Õß à«ππ—ÈπÊ

hemodynamics ¢Õß collaterals ·≈–≈—°…≥–¢Õß clot

„π°√≥’ Tandem occlusion ´÷ËßÀ¡“¬∂÷ß°“√¡’°“√

Õÿ¥μ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥„π ¡Õß√à«¡°—∫À≈Õ¥‡≈◊Õ¥ internal

carotid artery ∫√‘‡«≥§Õ ¬—ß “¡“√∂„Àâ°“√√—°…“·∫∫ MT

‰¥â ·μà®–¡’§«“¡¬“°„π°“√μ—¥ ‘π„®√—°…“ √«¡∂÷ß¢—Èπ

μÕπ„π°“√√—°…“ ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÀ“°À≈Õ¥‡≈◊Õ¥

∫√‘‡«≥§Õμ’∫·≈–μâÕß„ à stent ‡æ√“–ºŸâªÉ«¬®–μâÕß‰¥â√—∫

double antiplatelets μàÕÀ≈—ß°“√√—°…“∑—π∑’ ´÷Ëß®–‡æ‘Ë¡

§«“¡‡ ’Ë¬ßμàÕ°“√¡’‡≈◊Õ¥ÕÕ°„π ¡Õß‡æ‘Ë¡¢÷Èπ

ß“π«‘®—¬∑’Ë π—∫ πÿπ MT

‡π◊ËÕß®“° ivTPA ´÷Ëß‡ªìπ à«πÀπ÷Ëß„π medical treat-

ment ∂◊Õ‡ªìπ gold standard „π°“√√—°…“ LVO ·≈– MT

‡ªìπ°“√√—°…“∑’Ëæ—≤π“¡“∑’À≈—ß ¡’§«“¡‡ ’Ë¬ß ·≈–„™â

∑√—æ¬“°√ Ÿß °“√»÷°…“‡ª√’¬∫‡∑’¬∫®÷ß‡ªìπ≈—°…≥–∑’Ë

„Àâ°“√√—°…“·∫∫ medical treatment ‚¥¬∑’Ë¡’À√◊Õ‰¡à¡’ MT

√à«¡¥â«¬ ‚¥¬„π√–¬–·√° RCTs À≈“¬√“¬ß“πæ∫«à“º≈

∑“ß§≈‘π‘°‰¡à·μ°μà“ßÕ¬à“ß™—¥‡®π Õ“∑‘ SYNTHESIS, IMS-

III, MR RESCUE ∑—Èßπ’È à«π„À≠à‡°‘¥®“°°“√‡≈◊Õ°ºŸâªÉ«¬∑’Ë

‰¡à‡À¡“– ¡‡™àπ °“√‰¡à¡’À≈—°∞“π®“° non-invasive vas-

cular study «à“‡ªìπ LVO ®√‘ß ·≈–°“√¥”‡π‘π°“√√—°…“

∑’Ë‰¡à√«¥‡√Á«‡æ’¬ßæÕ μàÕ¡“¡’°“√‡≈◊Õ°ºŸâªÉ«¬ ·≈–°“√

∫√‘À“√®—¥°“√√–∫∫∑’Ë¥’¢÷Èπ ‚¥¬μ—Èß·μàªï §.». 2015 ‰¥â¡’

√Ÿª∑’Ë 4 · ¥ß§à“∑’Ë‰¥â®“° software RAPID „πºŸâªÉ«¬√“¬‡¥’¬«°—π
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RCTs ÕÕ°¡“ π—∫ πÿπ°“√√—°…“π’È¡“°¢÷Èπ‡√◊ËÕ¬Ê‚¥¬

‡∑§π‘§∑’Ë„™â„π°“√∑” MT  à«π„À≠à 70-80% ‡ªìπ stent

retriever (μ“√“ß∑’Ë 3)

À≈—ß®“°¡’À≈“¬ RCTs  π—∫ πÿπ °“√∑” MT ®÷ß∂◊Õ

‡ªìπÕ’°Àπ÷Ëß°“√√—°…“¡“μ√∞“πμ“¡ AHA/ASA guideline

Õ¬à“ß‰√°Áμ“¡¬—ß‰¡à¡’¢âÕ¡Ÿ≈¡“°æÕ„π°“√∑” MT Õ¬à“ß

‡¥’¬«‚¥¬‰¡àæ‘®“√≥“„Àâ ivTPA „π√–¬–·√° (∂â“ “¡“√∂

„Àâ‰¥â)31

¡“μ√∞“π√–¬–‡«≈“

‡π◊ËÕß®“°°“√∑ÿ°«‘π“∑’∑’Ë°“√√—°…“™â“ÕÕ°‰ª§◊Õ§«“¡

 Ÿ≠‡ ’¬μàÕ√–∫∫ª√– “∑ (time is brain) °“√√—°…“

®”‡ªìπμâÕß‡ªìπ‰ªÕ¬à“ß√«¥‡√Á« ®÷ß¡’°“√ª√–¡“≥‡«≈“„π

·μà≈–√–¬– ‡æ◊ËÕ„Àâ ∂“π√—°…“∑”μ“¡‡ªÑ“À¡“¬ Õ¬à“ß‰√

°Áμ“¡»—°¬¿“æ¢Õß·μà≈– ∂“∫—π‰¡à‡∑à“‡∑’¬¡°—π ®÷ß

‰¡à “¡“√∂°”Àπ¥¢Õ∫‡¢μ‰¥â™—¥‡®π ºŸâ ‡¢’¬π‡æ’¬ß

√«∫√«¡¢âÕ¡Ÿ≈®“° RCT ·≈–¢âÕμ°≈ß®“°ß“πÀπà«¬ß“π

μà“ßÊ12,25,27,32

1. Door-to-imaging 20-30 π“∑’

2. Imaging-to puncture 50-80 π“∑’

3. Puncture-to-revascularization 30-45 π“∑’

º≈·∑√° ấÕπ·≈–°“√¥Ÿ·≈À≈—ß°“√√—°…“

®“° RCT ¢â“ßμâπ º≈·∑√° ấÕπ∑’ËÕ“®‡°‘¥¢÷Èπ®“°

À—μ∂°“√π’È‰¥â·°à vascular injury 1.6% (0.9%-4.9%),

symptomatic intracranial hemorrhage (3.6%-9.3%),

subarachnoid hemorrhage (0.6%-4.9%), arterial dis-

section (0.6%-3.9%), emboli to new territories

(1.0%-8.6%), vasospasm, vascular access site com-

plication

Symptomatic ICH (SICH) À¡“¬∂÷ß °“√∑’Ë¡’ radio-

logic imaging «à“¡’‡≈◊Õ¥ÕÕ°„π ¡Õß √à«¡°—∫°“√‡æ‘Ë¡

¢÷Èπ¢Õß NIHSS 4 ·μâ¡¢÷Èπ‰ª  à«π„À≠àæ∫ª√–¡“≥ 1-8%

¥—ßπ—Èπ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß¡’ CT À√◊Õ MRI À≈—ß°“√

√—°…“„π 24-36 ™—Ë«‚¡ß·√°

À≈—ß°“√√—°…“ ∫√‘‡«≥ infarct area Õ“®¡’ contrast

leak ‡ªìπ hyperattenuation area ∑”„Àâ‡¢â“„®º‘¥«à“‡ªìπ ICH

‰¥â ´÷Ëß√Õ¬‚√§¥—ß°≈à“«¡—°®“ß≈ßÀ≈—ß 24 ™—Ë«‚¡ß °“√„™â

dual-energy CT (√Ÿª∑’Ë 5) ®–™à«¬≈¥ —≠≠“≥®“° con-

trast ª√–‡¡‘π ICH „π™à«ß·√°‰¥â·¡àπ¬”¢÷Èπ33

À≈—ß°“√√—°…“§«√§«∫§ÿ¡√–¥—∫§«“¡¥—π„π™à«ß 24

™—Ë«‚¡ß·√°„ÀâÕ¬Ÿà„π‡°≥±å ≤ 180/105 mmHg ·≈–‰¡à§«√

≈¥§«“¡¥—π¡“°®π‡°‘π‰ª‡π◊ËÕß®“°®–∑”„Àâ acute is-

chemic stroke ·¬à≈ß‰¥â À≈—ß∑”À—μ∂°“√ 24 ™—Ë«‚¡ß

 “¡“√∂‡√‘Ë¡ aspirin 160-300 mg ‰¥âÀ“°‰¡à¡’¿“«–

·∑√° ấÕπ °“√¥Ÿ·≈Õ◊ËπÊ„°≈â‡§’¬ß°—∫°“√¥Ÿ·≈ºŸâªÉ«¬ is-

chemic stroke ∑—Ë«Ê‰ª

‚¥¬ √ÿª ®“° AHA guideline 201823 ºŸâªÉ«¬§«√‰¥â

μ“√“ß∑’Ë 3  √ÿª°“√‡ª√’¬∫‡∑’¬∫ RCTs ∑’Ë‰¥âº≈ π—∫ πÿπ MT

Time Median Onset Median Onset to % % mRS % mRS

Trial N Window to Puncture Revascularization mTICI 0-2 MT 0-2 Medical

(h) (min) (min) 2b/3 Arm Arm

MR CLEAN24 500 0-6 260 332 58.7 32.6 19.1

ESCAPE25 316 0-12 208 241 72.4 53 29.3

EXTEND-IA26 70 0-6 210 248 86 71 40

SWIFT PRIME27 196 0-6 224 252 88 60.2 35.3

REVASCAT28 206 0-8 269 355 65.6 43.7 28.2

THRACE29 414 0-5 250 303 69 53 42

PISTE30 65 0-6 209 259 87 51 40
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√—∫ °“√∑” MT ‡¡◊ËÕ

1. ¡’§ÿ≥¿“æ™’«‘μ∑’Ë¥’°àÕπ‡°‘¥ stroke (Pre stroke

mRS 0-1)

2. °“√Õÿ¥μ—π„π√–¥—∫ ICA À√◊Õ M1-MCA

3. Õ“¬ÿ 18 ªï¢÷Èπ‰ª

4. ¡’§«“¡º‘¥ª°μ‘∑“ß√–∫∫ª√– “∑∑’Ë¡“°‡æ’¬ßæÕ

‚¥¬∑—Ë«‰ª „™â§à“ NIHSS score μ—Èß·μà 6 ¢÷Èπ‰ª

5. ‰¡à¡’≈—°…≥–∑’Ë· ¥ß∂÷ß ¡Õß¢“¥‡≈◊Õ¥‡ªìπ

∫√‘‡«≥°«â“ß ASPECTS μ—Èß·μà 6 ¢÷Èπ‰ª

6.  “¡“√∂‡√‘Ë¡°“√√—°…“ (groin puncture) ¿“¬„π

6 ™—Ë«‚¡ßÀ≈—ß‡°‘¥Õ“°“√

¢—ÈπμÕπ°“√∑” MT

À—μ∂°“√π’ÈμâÕß∑”„π ∂“π∑’Ë∑’Ë¡’ digital subtraction

angiography ‚¥¬Õ“®‡ªìπÀ—« X-ray ·∫∫ monoplane À√◊Õ

biplane °Á‰¥â ´÷Ëß∂â“„™â‡§√◊ËÕß biplane °Á®– “¡“√∂

ª√–À¬—¥‡«≈“„π°“√∂à“¬¿“æ ¡’§«“¡·¡àπ¬”„π°“√

«‘π‘®©—¬·≈–√—°…“∑’Ë Ÿß°«à“ ·æ∑¬åºŸâ∑”À—μ∂°“√§«√»÷°…“

μ”·Àπàß¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’ËÕÿ¥μ—π√«¡∂÷ß≈—°…≥–¢Õß

À≈Õ¥‡≈◊Õ¥°àÕπ∂÷ß®ÿ¥Õÿ¥μ—π®“° noninvasive vascular

study ¡“°àÕπ‡æ◊ËÕ‡≈◊Õ°Õÿª°√≥å  “¬ «π∑’Ë‡À¡“– ¡

‡π◊ËÕß®“°°“√√—°…“ºŸâªÉ«¬„Àâ‡√Á«·≈–ª≈Õ¥¿—¬∑’Ë ÿ¥∂◊Õ‡ªìπ

‡ªÑ“À¡“¬¢ÕßÀ—μ∂°“√ ·æ∑¬å®÷ßÕ“®‡≈◊Õ°μ√«®‡©æ“–

À≈Õ¥‡≈◊Õ¥∑’Ë‡ªìπªí≠À“ ‰¡à®”‡ªìπμâÕß∑”°“√μ√«®

À≈Õ¥‡≈◊Õ¥∑ÿ°‡ âπ∑’Ë‰ª‡≈’È¬ß ¡Õß‰¥â

 ‚¥¬∑—Ë«‰ª “¡“√∂∑”‰¥â¥â«¬ local anesthesia

√à«¡°—∫ intravenous sedation À“°ºŸâªÉ«¬‰¡à‰¥â¥‘Èπ¡“°

À√◊ÕÕ“®‡ªìπ general anesthesia °Á‰¥â ¢÷Èπ°—∫§«“¡

æ√âÕ¡¢Õß·μà≈– ∂“π∑’Ë  à«π„À≠à„™â°“√‡®“–‡ªî¥À≈Õ¥

‡≈◊Õ¥·¥ß∫√‘‡«≥¢“Àπ’∫ (common femoral artery)

‡π◊ËÕß®“°®–μâÕß„™â∑àÕ‡ªî¥ (sheath) ¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß°«â“ß 6-9 French (F) ·≈–¬“«‡æ’¬ßæÕ (distal

access, 80-90 cm) ‡æ◊ËÕ„Àâ‡°‘¥§«“¡¡—Ëπ§ß¢Õß√–∫∫

‚¥¬„™â “¬ «π∑’Ë„™â„π°“√«‘π‘®©—¬ (diagnostic catheter,

5F) À√◊Õ “¬ «π·°π„π∑’ËÕ“®¡’¡“√à«¡°—π™à«¬„π°“√π”

sheath ¥—ß°≈à“«¢÷Èπ‰ª„Àâª≈“¬ Ÿß°«à“ aortic arch „π

μ”·Àπàß common carotid artery, internal carotid artery

(ICA), À√◊Õ vertebral artery (VA) ·≈â«·μà√Õ¬‚√§ °“√

‡®“–‡ªî¥À≈Õ¥‡≈◊Õ¥∫√‘‡«≥·¢π‡™àπ radial artery À√◊Õ

brachial artery ´÷Ëß‡ªìπÀ≈Õ¥‡≈◊Õ¥¢π“¥‡≈Á°°«à“¡’§«“¡

√Ÿª∑’Ë 5 A. noncontrast CT À≈—ß°“√∑” MT æ∫ hyperattenuation ∫√‘‡«≥ right lentiform nucleus, B. Post processing dual

energy CT ‰¡àæ∫ hyperattenuation lesion · ¥ß∂÷ß contrast leakage ∫√‘‡«≥¥—ß°≈à“«
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√Ÿª∑’Ë 7 A. Suction catheter (Sofia 6F) ·≈– white clot ∑’Ë‰¥â®“°°“√ aspirate, B. Stent retriever (Solitaire FR) ·≈– red clot

∑’Ë‰¥â

√Ÿª∑’Ë 6 · ¥ß¿“æ∑“ß√—ß ’ cerebral angiography ·≈– ¢—ÈπμÕπ°“√∑” MT A. · ¥ß°“√Õÿ¥μ—π¢Õß right M1-MCA ·≈–¡’ lep-

tomeningeal collateral ®“° ACA ¡“™à«¬‡≈’È¬ß MCA territory, B. π” suction catheter (5F Sofia) ¢÷Èπ‰ª¬—ß®ÿ¥Õÿ¥μ—π

μ“¡≈Ÿ°»√·≈â«∑”°“√ aspirate, C. À≈—ß°“√ aspirate ®–‡ÀÁπ«à“¬—ß¡’°“√Õÿ¥μ—π„π 1 division ¢Õß M2-MCA, D. π”

 “¬ «π¢π“¥‡≈Á° (Rebar microcatheter) ¢÷Èπ‰ª¥â«¬°“√π”¢Õß microwire (Trandsend Ex) „π·¢πß∑’ËÕÿ¥μ—π ¥—ß≈Ÿ°

»√, E. °“ß Stent retriever (Solitaire FR 4x15 mm) „Àâ§√Õ∫§≈ÿ¡μ”·ÀπàßÕÿ¥μ—π ≈Ÿ°»√· ¥ß distal markers ¢Õß

stent, F. ¿“æÀ≈—ß°“√¥÷ß≈‘Ë¡‡≈◊Õ¥ÕÕ°
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