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‡æ◊ËÕ„Àâ§«“¡§‘¥‡ÀÁπ‡°’Ë¬«°—∫∫∑§«“¡∑’Ëμ’æ‘¡æå‰ª·≈â«
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·≈â«®÷ßπ”‡Õ“‡Õ° “√∑’Ë∂Ÿ°Õâ“ßÕ‘ß¡“‡√’¬ßμ“¡≈”¥—∫°“√Õâ“ßÕ‘ß∑â“¬∫∑§«“¡ ∫∑§«“¡∑’Ë¡’ºŸâπ‘æπ∏å‰¡à‡°‘π 6 §π „Àâ„ à™◊ËÕºŸâ
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Thailand. Br J Neurosurg 2002; 16(5):487-93.
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Sanders GD, Bayourni AM, Holodnity M, Owens DK.  Cost-effectiveness of HIV screening in patients older
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°“√Õâ“ßÕ‘ß®“° World Wide Web
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Handbook of Neurosurgery.  New York: Thieme: 2001.
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√Õß»“ μ√“®“√¬åπ“¬·æ∑¬å¿—∑√«‘∑¬å √—°…å°ÿ≈ Àπà«¬ª√– “∑»—≈¬»“ μ√å §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬
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√—∫®“° ¡“™‘° àßμ’æ‘¡æå¡“‡æ◊ËÕ‡º¬·æ√à·≈–·≈°‡ª≈’Ë¬π§«“¡√Ÿâ√–À«à“ß

 ¡“™‘°¥â«¬°—π  ”À√—∫©∫—∫π’È¡’∫∑§«“¡∑’Ëπà“ π„®À≈“¬‡√◊ËÕß¥â«¬°—π

‡ªìπμâπ«à“‡√◊ËÕß §«“¡∫°æ√àÕß∑“ß™“≠ªí≠≠“„πºŸâªÉ«¬À≈—ß‰¥â√—∫∫“¥‡®Á∫∑’Ë

 ¡Õß ®“° ».πæ. ß«π ‘π √—μπ‡≈‘» ·≈–§≥– ‡ªìπºŸâπ‘æπ∏å ‡ªìπ‡π◊ÈÕÀ“∑’Ë

‡°’Ë¬«¢âÕß°—∫ß“π¥â“πÕÿ∫—μ‘‡Àμÿ¢Õßæ«°‡√“‡ªìπ à«π„À≠à ‚¥¬§≥–ºŸâ«‘®—¬„™â

‡«≈“‡°Á∫¢âÕ¡Ÿ≈∂÷ß 4 ªï ∑’Ëπà“®–‡ªìπª√–‚¬™πå„π°“√æ—≤π“¥Ÿ·≈ºŸâªÉ«¬Õ¬à“ß

‡ªìπÕß§å√«¡¡“°¢÷Èπ πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√»÷°…“°“√‡ª√’¬∫‡∑’¬∫°“√

„ à “¬√–∫“¬πÈ”‡≈’È¬ß ¡Õß¥â«¬‡∑§π‘§μà“ß°—π∑’Ë√«∫√«¡‰«âÕ¬à“ßπà“ π„®®“°

√».πæ.‡Õ° À—ß  Ÿμ√ ·≈–§≥– √«¡∑—Èß√“¬ß“π°“√»÷°…“º≈ —¡ƒ∑∏‘Ï√–¬–

¬“«„π°“√ºà“μ—¥≈¡™—°„π√–¬–¬“«®“° πæ.º¥ÿß™“≠ π‘«—≤πå¿Ÿ¡‘π∑√å·≈–

§≥–∑’Ë„™â√–¬–‡«≈“„π°“√√«∫√«¡¢âÕ¡Ÿ≈ 10 ªï ‡ªìπ¢âÕ¡Ÿ≈°“√ºà“μ—¥≈¡™—°∑’Ë

„Àâ¢âÕ¡Ÿ≈ ¡∫Ÿ√≥å‡ªìπÕ¬à“ß¬‘Ëß‡√◊ËÕßÀπ÷Ëß ·≈–√“¬ß“π‡√◊ËÕß ÿ¥∑â“¬‡ªìπ√“¬ß“π

¢Õß πæ. —≠™—¬ π“§–æ—π∏å∑’Ë«‘‡§√“–Àå·π«∑“ß°“√√—°…“¿“«– middle cere-

bral artery infarction ‰«âÕ¬à“ßπà“ π„®

 ÿ¥∑â“¬π’Èº¡¢Õ¢Õ∫§ÿ≥  ºŸâπ‘æπ∏å·≈–§≥–∑ÿ°∑à“π §≥–°√√¡°“√

√“™«‘∑¬“≈—¬ª√– “∑»—≈¬·æ∑¬å·Ààßª√–‡∑»‰∑¬ ·≈– °Õß∫√√≥“∏‘°“√∑ÿ°

∑à“π∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå„π°“√μ√«®μâπ©∫—∫  ∑—Èßπ’È∑“ß§≥–°Õß

∫√√≥“∏‘°“√®–æ¬“¬“¡æ—≤π“·≈–ª√—∫√–∫∫„Àâ«“√ “√¡’¡“μ√∞“π·≈–

„Àâ°“√ π—∫ πÿπ„Àâ ¡“™‘°∑ÿ°∑à“π∑’Ë àß¡“μ’æ‘¡æå‡º¬·æ√à‰¥â√«¥‡√Á«¬‘Ëß¢÷Èπ

‡æ◊ËÕ„Àâ ¡“™‘°‰¥â√—∫‡π◊ÈÕÀ“∑’Ë ¡∫Ÿ√≥å ¬‘Ëß¢÷Èπ

√Õß»“ μ√“®“√¬å π“¬·æ∑¬å ¿—∑√«‘∑¬å √—°…å°ÿ≈

∫√√≥“∏‘°“√«“√ “√
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§«“¡∫°æ√àÕß∑“ß™“≠ªí≠≠“„πºŸâªÉ«¬À≈—ß‰¥â√—∫∫“¥‡®Á∫∑’Ë ¡Õß

 ß«π ‘π √—μπ‡≈‘», æ.∫.*

 “«‘μ√’ Õ—…≥“ß§å°√™—¬, æ.∫.**

»—°¥‘Ï™—¬ ·´à‡Œâß, æ.∫.*

∞“°Ÿ√ ‡Õ’È¬« °ÿ≈, æ.∫.*

*Àπà«¬ª√– “∑»—≈¬»“ μ√å ¿“§«‘™“»—≈¬»“ μ√å §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

**Àπà«¬√–∫“¥«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

∫∑§—¥¬àÕ Abstract

°“√»÷°…“‡™‘ßæ√√≥π“·∫∫‡°Á∫‰ª¢â“ßÀπâ“¢Õß§«“¡∫°æ√àÕß∑“ß™“≠ªí≠≠“„πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë ¡Õß∑’Ë‡¢â“√—∫

°“√»÷°…“„π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å μ—Èß·μà‡¥◊Õπ¡°√“§¡ 2553 - ∏—π«“§¡ 2556 æ∫«à“‡¡◊ËÕÕÕ°®“°‚√ß

æ¬“∫“≈¡’ºŸâªÉ«¬∑’Ë¡’¿“«–∫°æ√àÕß∑“ß™“≠ªí≠≠“®“°°“√μ√«®¥â«¬ MMSE ¡’§–·πππâÕ¬°«à“ 23 §–·ππ ®”π«π

187 √“¬„πºŸâªÉ«¬∑’Ë∑¥ Õ∫‰¥â 521 √“¬ §‘¥‡ªìπ√âÕ¬≈– 35.89 ·≈–¡’ºŸâªÉ«¬®”π«π 30 √“¬∑’Ë¡’§«“¡∫°æ√àÕß

∑“ß™“≠ªí≠≠“„π¢≥–ÕÕ°®“°‚√ßæ¬“∫“≈ ·μà‰¡à¡’π—¥μ‘¥μ“¡¥â“πª√– “∑»—≈¬°√√¡ ∑”„ÀâºŸâªÉ«¬·≈–≠“μ‘¢“¥

‚Õ°“ ∑’Ë®–‰¥â√—∫¢âÕ¡Ÿ≈°“√¥Ÿ·≈μπ‡Õß·≈–‡ΩÑ“√–«—ßÕ“°“√À√◊Õ§«“¡∫°æ√àÕß¢Õß°“√∑”ß“πÀ√◊Õ„™â™’«‘μª√–®”«—π

Õ—π‡π◊ËÕß®“°§«“¡∫°æ√àÕß∑“ß™“≠ªí≠≠“ °“√μ√«®ºŸâªÉ«¬¥â«¬ MMSE ®÷ß§«√°√–∑”∑ÿ°√“¬„πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë

 ¡Õß°àÕπ„Àâ°≈—∫∫â“π

Cognitive impairment in patients after traumatic brain injury
Sanguansin Ratanalert, M.D.*, Sawitri Assanangkornchai, M.D.**, Sakchai Seahang, M.D.*,

Thakul Oewakul, M.D.*

*Division of Neurosurgery, Department of Surgery, **Division of Epidemiology, Faculty of Medicine,

Songklanagarind University

Cognitive deficit after traumatic brain injury (TBI) was prospectively studied in patients admitted in

Songklanagarind Hospital during January 2010 to December 2013. At discharge, 187 out of 521 cases

had cognitive deficit, as defined by an MMSE score <23. Thirty cases of this group were not scheduled for

follow up due to routine post-treatment neurological examinations were unremarkable. This finding empha-

sizes the importance of cognitive measurements such as the MMSE in TBI patients, and can assist health

care teams to add appropriate information and suggest appropriate interventions to patients and their

families.

Keywords: TBI, MMSE, Cognitive



«“√ “√ª√– “∑»—≈¬»“ μ√ å

ªï∑’Ë 6 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 25582

∫∑π”
®“°¢âÕ¡Ÿ≈°“√ Ì“√«®§«“¡æ‘°“√ æ.». 25551 æ∫

«à“ ¡’ºŸâæ‘°“√„πª√–‡∑»‰∑¬∑’Ë¡’ “‡Àμÿ®“°Õÿ∫—μ‘‡Àμÿ®√“®√

∑“ß∫°‡ªìπ®”π«π Ÿß∂÷ß 84,199 √“¬ ´÷Ëß √â“ß¿“√–„Àâ

°—∫ºŸâªÉ«¬ §√Õ∫§√—«·≈– —ß§¡ πÕ°®“°§«“¡æ‘°“√∑“ß

°“¬·≈â«§«“¡∫°æ√àÕß∑“ß™“≠ªí≠≠“ (cognitive impair-

ment) ¬—ß‡ªìπªí≠À“∑’Ëæ∫‰¥â∫àÕ¬„πºŸâªÉ«¬∑’Ë‰¥â√—∫∫“¥

‡®Á∫∑’Ë»’√…–2,3 Rimel ·≈–§≥–‰¥âμ‘¥μ“¡º≈°“√√—°…“ºŸâ

ªÉ«¬∫“¥‡®Á∫∑’Ë»’√…–‡≈Á°πâÕ¬ (mild head injury) ≥ 3

‡¥◊ÕπÀ≈—ß∫“¥‡®Á∫4 æ∫«à“ºŸâªÉ«¬√âÕ¬≈– 59 ¡’§«“¡®”

∫°æ√àÕß ·≈–À“°‡ªìπ°≈ÿà¡ºŸâªÉ«¬∫“¥‡®Á∫∑’Ë»’√…–ª“π

°≈“ß5 (moderate head injury) Õ—μ√“°“√¡’§«“¡®”

∫°æ√àÕß®– Ÿß∂÷ß√âÕ¬≈– 90 Levin ·≈–§≥–»÷°…“„πºŸâ

ªÉ«¬∫“¥‡®Á∫∑’Ë»’√…–∑’Ë¡’√–¥—∫ μ‘ªí≠≠“ª°μ‘ (IQ ≥ 85) æ∫

«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫∫“¥‡®Á∫∑’Ë»’√…–√–¥—∫ª“π°≈“ß√âÕ¬≈– 16

¡’§«“¡®”∫°æ√àÕß ·≈– ºŸâªÉ«¬∫“¥‡®Á∫∑’Ë»’√…–™π‘¥√ÿπ·√ß

(severe head injury) √âÕ¬≈– 25 ¡’§«“¡®”

∫°æ√àÕß7 πÕ°®“°π’È Oddy ·≈–§≥–¬—ßæ∫«à“ ∂÷ß·¡â‡«≈“

®–ºà“π‰ª 7 ªï·≈â« ºŸâªÉ«¬∫“¥‡®Á∫∑’Ë»’√…–™π‘¥√ÿπ·√ß∂÷ß

√âÕ¬≈– 79 ¬—ß¡’¿“«–∫°æ√àÕß∑“ß§«“¡®”§ßÕ¬Ÿà7 ¥—ßπ—Èπ

Goold ·≈–§≥–8 ®÷ß‰¥â·π–π”«à“§«√®–∑¥ Õ∫§«“¡

∫°æ√àÕß∑“ß™“≠ªí≠≠“„πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë»’√…–∑ÿ°√“¬

°àÕπÕÕ°®“°‚√ßæ¬“∫“≈

Mini-Mental State Examination (MMSE)9 ‡ªìπ

‡§√◊ËÕß¡◊Õ∑’Ëπ‘¬¡„™â¡“°„π°“√§—¥°√Õß§«“¡∫°æ√àÕß∑“ß

™“≠ªí≠≠“ ‰¥â√—∫°“√·ª≈·≈–π”‰ª„™â‰¥â„πÀ≈“¬ª√–‡∑»

„πª√–‡∑»‰∑¬ Thai-MMSE -Mini Mental State Exami-

nation ‡ªìπ‡§√◊ËÕß¡◊Õª√–‡¡‘π√–¥—∫™“≠ªí≠≠“‡∫◊ÈÕßμâπ

©∫—∫¿“…“‰∑¬ ‰¥âºà“π°“√∑¥ Õ∫·≈–„™âÕ¬à“ß·æ√àÀ≈“¬

∑—Èß„π‚§√ß°“√«‘®—¬·≈–„π°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑“ß§≈‘π‘°

‡©æ“–√“¬  ·μà„π‡«™ªØ‘∫—μ‘∑—Ë«‰ª∑“ß¥â“πª√– “∑

»—≈¬°√√¡ ¬—ß‰¡à¡’°“√π”¡“„™â §≥–ºŸâ«‘®—¬®÷ß‰¥â®—¥∑”

‚§√ß°“√«‘®—¬‡°’Ë¬«°—∫°“√π”‡§√◊ËÕß¡◊Õ MMSE ¡“„™â„π

‡«™ªØ‘∫—μ‘°—∫ºŸâªÉ«¬∫“¥‡®Á∫∑’Ë»’√…– ‡æ◊ËÕ»÷°…“§«“¡™ÿ°

¢Õß§«“¡∫°æ√àÕß∑“ß™“≠ªí≠≠“¢ÕßºŸâªÉ«¬„π√–¬–‡«≈“

μà“ßÊ À≈—ß°“√∫“¥‡®Á∫‡æ◊ËÕπ”¡“ª√–°Õ∫°“√«“ß·ºπ

√—°…“ μ‘¥μ“¡·≈–°“√øóôπøŸ ¡√√∂¿“æ‰¥âÕ¬à“ß‡À¡“– ¡

«‘∏’°“√«‘®—¬

‚√ß°“√π’È‡ªìπ°“√«‘®—¬‡™‘ßæ√√≥“·∫∫‡°Á∫‰ª¢â“ßÀπâ“

(prospective descriptive study) „πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë

 ¡Õß∑’Ë‰¥â√—∫°“√√—°…“„π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å

‚¥¬¡’‡°≥±å°“√§—¥‡≈◊Õ°ºŸâªÉ«¬‡¢â“„π°“√»÷°…“¥—ß· ¥ß

„πμ“√“ß∑’Ë 1 ·≈–·∫∫·ºπ°“√«‘®—¬ (·ºπ¿Ÿ¡‘∑’Ë 1)

·μà‰¡à√«¡∂÷ßºŸâªÉ«¬∫“¥‡®Á∫∑’Ë„∫Àπâ“ ‡™àπ ∫“¥·º≈©’°

¢“¥∑’Ë„∫Àπâ“ (facial laceration) °√–¥Ÿ°Àπâ“·μ° ¡’«—μ∂ÿ

·ª≈°ª≈Õ¡‡¢â“‰ª„πμ“ ÀŸ ®¡Ÿ° À√◊Õ¡’‡≈◊Õ¥°”‡¥“‰À≈

‡ªìπμâπ ·μà°“√∫“¥‡®Á∫‡À≈à“π’ÈÕ“®æ∫√à«¡°—∫∫“¥‡®Á∫∑’Ë

»’√…–‰¥â

‡§√◊ËÕß¡◊Õ«‘®—¬·≈–«‘∏’°“√‡°Á∫¢âÕ¡Ÿ≈

„π‚§√ßπ’È„™â·∫∫ª√–‡¡‘π Thai Mental State Exami-

nation (TMSE) ‡ªìπ‡§√◊ËÕß¡◊Õ‡°Á∫¢âÕ¡Ÿ≈√–¥—∫™“≠

μ“√“ß∑’Ë 1 ‡°≥±å°“√‡≈◊Õ°ª√–™“°√‡¢â“À√◊ÕÕÕ°®“°°“√»÷°…“

‡°≥±å°“√‡≈◊Õ°ª√–™“°√‡¢â“„π°“√»÷°…“ ‡°≥±å°“√§—¥ª√–™“°√ÕÕ°®“°°“√»÷°…“

(Inclusion criteria) (Exclusion criteria)

1. ºŸâªÉ«¬™“¬À√◊ÕÀ≠‘ßÕ“¬ÿ 15 ªï ¢÷Èπ‰ª 1. ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂æŸ¥®“ ◊ËÕ “√„π√–¥—∫∑’Ë®–∑”°“√∑¥ Õ∫

2. ºŸâªÉ«¬∑’Ë¡’≈—°…≥–∑“ß§≈‘π‘°¥—ßμàÕ‰ªπ’ÈÕ¬à“ßπâÕ¬ 1 ¢âÕ §◊Õ ∑“ß®‘μª√– “∑«‘∑¬“‰¥â

- ¡’ª√–«—μ‘∑’Ë·πàπÕπ«à“»’√…–∂Ÿ°°√–∑∫

- μ√«®æ∫¡’∫“¥·º≈∑’ËÀπ—ß»’√…–À√◊ÕÀπâ“º“°

¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡√Ÿâ ÷°μ—« ·¡â‡æ’¬ß™—Ë«¢≥–
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ªí≠≠“‡∫◊ÈÕßμâπ TMSE ‰¥â√—∫°“√æ—≤π“‚¥¬°≈ÿà¡π—°«‘®—¬

æ—≤π“ ¡Õß‰∑¬·≈–∑¥ Õ∫„πºŸâ ŸßÕ“¬ÿª°μ‘Õ“¬ÿ 60-70

ªï®”π«π 180 §π∑—Ë«ª√–‡∑» ·∫∫ª√–‡¡‘π TMSE ·∫àß

ÕÕ°‡ªìπÀ°À¡«¥ ‰¥â·°à °“√√—∫√Ÿâ‡«≈“  ∂“π∑’Ë ·≈–∫ÿ§§≈

(orientations 6 §–·ππ) °“√∫—π∑÷°§«“¡®” (registra-

tion 3 §–·ππ) °“√„ à„® (attention 5 §–·ππ) °“√

§”π«≥ (calculation 3 §–·ππ) °“√„™â¿“…“ (calcula-

tion 3 §–·ππ) ·≈–§«“¡®” (recall 3 §–·ππ) √«¡

‡ªìπ§–·ππ‡μÁ¡∑—ÈßÀ¡¥ 30 §–·ππ „π°“√»÷°…“π’È„™â®ÿ¥

μ—¥∑’Ë§–·πππâÕ¬°«à“ 23 §–·ππ „π°“√«‘π‘®©—¬«à“ºŸâªÉ«¬

¡’¿“«–∫°æ√àÕß∑“ß™“≠ªí≠≠“ ÷́Ëß‡ªìπ®ÿ¥μ—¥∑’Ë·π–π”

„Àâ„™â„π§π‰∑¬∑’Ë®∫°“√»÷°…“Õ¬à“ßπâÕ¬√–¥—∫ª√–∂¡

»÷°…“

(Ref: Train The Brain Forum Committee. Thai

Mental State Examination (TMSE). Siriraj Hospital

Gazette, 1993; 45: 359-374) ºŸâ™à«¬«‘®—¬«ÿ≤‘ª√‘≠≠“

μ√’∑’Ë¡’ª√– ∫°“√≥å¥Ÿ·≈ºŸâªÉ«¬„π‚§√ß°“√«‘®—¬‡°’Ë¬«°—∫ºŸâ

ªÉ«¬∫“¥‡®Á∫ ¡Õß¡“°àÕπ ·≈–‰¥â√—∫°“√Ωñ°À—¥°“√„™â

TMSE ‡ªìπÕ¬à“ß¥’‡ªìπºŸâ‡°Á∫¢âÕ¡Ÿ≈„π‚§√ß°“√π’È ‚¥¬°“√

 —¡¿“…≥åºŸâªÉ«¬∫“¥‡®Á∫ ¡Õß∑’Ë¡’§ÿ≥ ¡∫—μ‘μ“¡‡°≥±å

§—¥‡¢â“-§—¥ÕÕ°μ“¡·∫∫ª√–‡¡‘π TMSE °“√ —¡¿“…≥å

§√—Èß·√°∑”°àÕπ∑’ËºŸâªÉ«¬®–ÕÕ°®“°‚√ßæ¬“∫“≈ ´÷Ëß‡ªìπ

‡«≈“∑’ËºŸâªÉ«¬¡’Õ“°“√¥’¢÷Èπ®π·æ∑¬å„Àâ°≈—∫∫â“π‰¥â À≈—ß

®“°π—Èπ —¡¿“…≥åºŸâªÉ«¬Õ’°‡¡◊ËÕºŸâªÉ«¬¡“æ∫·æ∑¬åμ“¡π—¥

‡æ◊ËÕμ‘¥μ“¡Õ“°“√∑’Ë·ºπ°ºŸâªÉ«¬πÕ° ≥ ‡«≈“ 1-2 ‡¥◊Õπ

4 ‡¥◊Õπ ·≈– 6 ‡¥◊Õπ

·ºπ¿Ÿ¡‘∑’Ë 1 ·∫∫·ºπ°“√«‘®—¬
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·∫∫‡ πÕ‚§√ß°“√π’È‰¥âºà“π°“√√—∫√Õß®“°§≥–

°√√¡°“√æ‘®“√≥“®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¢Õß§≥–

·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ºŸâªÉ«¬∑ÿ°§π

√—∫∑√“∫¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‚§√ß°“√«‘®—¬  ‘∑∏‘ª√–‚¬™πå·≈–

§«“¡‡ ’Ë¬ß„π°“√‡¢â“√à«¡°“√»÷°…“ ·≈–≈ßπ“¡¬‘π¬Õ¡

‡¢â“√à«¡‚§√ß°“√°àÕπ°“√ —¡¿“…≥å§√—Èß·√° „π°√≥’∑’ËºŸâ

ªÉ«¬‰¡à “¡“√∂≈ßπ“¡¬‘π¬Õ¡‰¥â¥â«¬μπ‡Õß ≠“μ‘À√◊ÕºŸâ

¥Ÿ·≈®–‡ªìπºŸâ≈ßπ“¡·∑π

 ∂‘μ‘·≈–°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘‡™‘ßª√‘¡“≥¥â«¬®”π«π √âÕ¬≈–

·≈–§à“‡©≈’Ë¬

‡°≥±å°“√‡≈◊Õ°ª√–™“°√ ¥—ß· ¥ß„πμ“√“ß∑’Ë 1

º≈°“√»÷°…“

®”π«πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë ¡Õß∑’Ë‡¢â“√—∫°“√√—°…“„π‚√ß

æ¬“∫“≈ ß¢≈“π§√‘π∑√å „π™à«ß‡¥◊Õπ¡°√“§¡ 2553

∂÷ß∏—π«“§¡ 2556 ¡’®”π«π 1,588 §π  “¡“√∂

∑¥ Õ∫ºŸâªÉ«¬‰¥â°àÕπ®”Àπà“¬ÕÕ°®“°‚√ßæ¬“∫“≈®”π«π

521 §π ºŸâªÉ«¬®”π«π 303 §π ‰¡à “¡“√∂∑¥ Õ∫‰¥â

°àÕπÕÕ°®“°‚√ßæ¬“∫“≈ ‡π◊ËÕß®“°¬—ß‰¡à “¡“√∂ ◊ËÕ “√‰¥â

¬—ß‰¡à√Ÿâ ÷°μ—«‡μÁ¡∑’Ë ‰¡à “¡“√∂Õà“π·≈–‡¢’¬π, ¡’ªí≠À“

¥â“π°“√¡Õß‡ÀÁπ, ‰¡à„Àâ§«“¡√à«¡¡◊Õ„π°“√ª√–‡¡‘π, ¬—ß

¡’Õ“°“√ —∫ π ·≈–‡ªìπ™“«μà“ß™“μ‘ (·√ßß“πμà“ß¥â“«)

À√◊Õ‡ªìπºŸâªÉ«¬™“«‰∑¬∑’Ë‰¡à “¡“√∂ ◊ËÕ “√¿“…“‰∑¬‰¥â

°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’¢âÕ®”°—¥∑“ß¥â“πÕ“°“√/§«“¡√Ÿâ ÷°μ—«

 “¡“√∂∑¥ Õ∫‰¥â„π™à«ßμ‘¥μ“¡Õ“°“√Õ’°®”π«π 69 §π

„πºŸâªÉ«¬®”π«π 1,588 §π ·∫àß‡ªìπ‡æ»™“¬ 1,194 §π

‡æ»À≠‘ß 387 §π  “‡Àμÿ¢Õß°“√∫“¥‡®Á∫‡°‘¥®“°

Õÿ∫—μ‘‡Àμÿ®√“®√ 1,194 §π °“√≈â¡/μ°/À≈àπ 247 §π

°“√∂Ÿ°∑”√â“¬ 125 §π ·≈–‰¡à∑√“∫ “‡Àμÿ 22 §π ‰¥â

√—∫°“√«‘π‘®©—¬‚√§‡ªìπ mild head injury (MHI) 1,227

§π moderate head injury (MoHI) 124 §π ·≈– severe

head injury (SHI) 237 §π ‚¥¬¡’°“√∫“¥‡®Á∫„π

μ”·ÀπàßÕ◊ËπÊ √à«¡¥â«¬ ¥—ß√“¬≈–‡Õ’¬¥„πμ“√“ß∑’Ë 2 ‚¥¬

°≈ÿà¡∑’Ë‰¥â√—∫°“√∑¥ Õ∫ 753 §π æ∫ªí®®—¬‡ √‘¡®“°°“√

¥◊Ë¡·Õ≈°ÕŒÕ≈å°àÕπ‰¥â√—∫∫“¥‡®Á∫ 228 §π ·≈– „™â∑—Èß

‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å√à«¡°—∫ “√‡ æμ‘¥ 1 §π ‰¡àæ∫

ªí®®—¬‡ √‘¡ 414 §π ‰¡à‰¥â∫—π∑÷° 102 §π ·≈– “‡Àμÿ

Õ◊ËπÊ (À≈—∫„π) 8 §π

®“°°“√μ‘¥μ“¡¿“¬À≈—ß®“°ºŸâªÉ«¬°≈—∫∫â“πª√–¡“≥

1 ‡¥◊Õπ  “¡“√∂μ‘¥μ“¡∑¥ Õ∫ºŸâªÉ«¬‰¥â®”π«π 248 √“¬

‚¥¬ 142 √“¬ ‡ªìπºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∑¥ Õ∫°àÕπÕÕ°

®“°‚√ßæ¬“∫“≈ ·≈– 106 √“¬ ‡ªìπºŸâªÉ«¬∑’Ë¬—ß‰¡à‰¥â√—∫

°“√∑¥ Õ∫°àÕπÕÕ°®“°‚√ßæ¬“∫“≈ ·≈–¡’ºŸâªÉ«¬∫“ß

 à«πÀ≈—ß®“°∑’ËÕÕ°®“°‚√ßæ¬“∫“≈‰ª·≈â«¡’π—¥¢Õß

§≈‘π‘°Õ◊ËπÊ ‡™àπ §≈‘π‘°‡ΩóÕ° §≈‘π‘°®‘μ‡«™ §≈‘π‘°μ“

§≈‘π‘°»—≈¬°√√¡Õÿ∫—μ‘‡Àμÿ »—≈¬°√√¡μ°·μàß ·μà‰¡à¡’π—¥

¢Õß§≈‘π‘°ª√– “∑»—≈¬°√√¡ ®”π«π 283 √“¬ ‰¡à¡’

¢âÕ¡Ÿ≈°“√π—¥¢ÕßºŸâªÉ«¬ 50 √“¬ ºŸâªÉ«¬ªØ‘‡ ∏°“√∑¥ Õ∫

25 √“¬ ºŸâªÉ«¬º‘¥π—¥/¡“‰¡àμ√ßπ—¥ 30 √“¬ (12 √“¬¡“

°àÕππ—¥ ·≈– 18 √“¬¡“À≈—ßπ—¥ ‚¥¬¡“æ√âÕ¡°—∫¡“μ“¡

π—¥„π§≈‘π‘°Õ◊Ëπ/≈◊¡«—ππ—¥) „π«—ππ—¥ºŸâªÉ«¬°≈—∫‡¢â“¡“√—∫

°“√√—°…“„π‚√ßæ¬“∫“≈ 7 √“¬ ‰¡à¡“μ“¡π—¥ 335 √“¬

μ“√“ß∑’Ë 2 °“√«‘π‘®©—¬‚√§μ“¡º≈°“√‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å„πºŸâªÉ«¬∑’Ë‡¢â“√à«¡‚§√ß°“√ (1,588 §π)

CT Brain
°“√«‘π‘®©—¬‚√§

Positive Negative ‰¡à‰¥â∑”

Mild head injury 235 (14.80) 35 (2.20) 45 (2.83)

Moderate head injury 134 (8.44) 47 (2.96) 5 (0.31)

Severe head injury 476 (29.97) 564 (35.52) 47 (2.96)
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μ“√“ß∑’Ë 3 · ¥ß°“√μ‘¥μ“¡ºŸâªÉ«¬

°“√μ‘¥μ“¡ºŸâªÉ«¬ ®”π«π

®”π«πºŸâªÉ«¬∑—ÈßÀ¡¥ 1,588

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∑¥ Õ∫°àÕπÕÕ°®“°‚√ßæ¬“∫“≈ 521

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∑¥ Õ∫§√—Èß·√°∑’Ë§≈‘π‘°ºŸâªÉ«¬πÕ° 232

ºŸâªÉ«¬∑’Ë‰¡à‰¥â√—∫°“√∑¥ Õ∫°àÕπÕÕ°®“°‚√ßæ¬“∫“≈ 1,021

ºŸâªÉ«¬∂Ÿ°®”Àπà“¬°àÕπ‰¥â√—∫°“√∑¥ Õ∫ 547

ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂∑”°“√∑¥ Õ∫‰¥â 303

ºŸâªÉ«¬‡ ’¬™’«‘μ√–À«à“ß°“√√—°…“ 139

ºŸâªÉ«¬∑’Ë¬—ß√—°…“Õ¬Ÿà„π‚√ßæ¬“∫“≈ 16

ºŸâªÉ«¬∂Ÿ° àßμàÕ‰ª√—°…“¬—ß‚√ßæ¬“∫“≈Õ◊Ëπ 16

ºŸâªÉ«¬∑’Ë‰¡à‰¥â√—∫°“√∑¥ Õ∫À≈—ßÕÕ°®“°‚√ßæ¬“∫“≈

ºŸâªÉ«¬‰¡à¡’π—¥ Neuro 283

‰¡à¡’¢âÕ¡Ÿ≈°“√π—¥ 50

ºŸâªÉ«¬∑’Ë‰¡à¡“μ“¡π—¥§√—Èß·√° 742

ºŸâªÉ«¬∑’Ë¬—ß‰¡à∂÷ß°”Àπ¥π—¥§√—Èß·√° 35

μ“√“ß∑’Ë 4 · ¥ßº≈°“√∑¥ Õ∫ºŸâªÉ«¬¥â«¬ MMSE

πâÕ¬°«à“/‡∑à“°—∫ ¡“°°«à“ 22
√–¬–¢Õß°“√∑¥ Õ∫

22 §–·ππ §–·ππ¢÷Èπ‰ª

°“√∑¥ Õ∫°àÕπÕÕ°®“°‚√ßæ¬“∫“≈ 187 334

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ ~ 2  —ª¥“Àå 13 70

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 1 ‡¥◊Õπ 53 195

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 2 ‡¥◊Õπ 29 82

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 3 ‡¥◊Õπ 18 47

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 4 ‡¥◊Õπ 11 40

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 5 ‡¥◊Õπ 10 29

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 6 ‡¥◊Õπ 3 19

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 7 ‡¥◊Õπ 5 10

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 8 ‡¥◊Õπ 4 9

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 9 ‡¥◊Õπ 6 5

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 10 ‡¥◊Õπ 2 6

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 11 ‡¥◊Õπ - 6

°“√∑¥ Õ∫À≈—ß®”Àπà“¬ 12 ‡¥◊Õπ 2 2

°“√∑¥ Õ∫À≈—ß®”Àπà“¬¡“°°«à“ 12 ‡¥◊Õπ 4 11

À¡“¬‡Àμÿ √–¬–‡«≈“„π°“√π—¥¢ÕßºŸâªÉ«¬·μà≈–√“¬μà“ß°—π
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(¡’°“√μ‘¥μ“¡‚¥¬°“√‚∑√»—æ∑å Õ∫∂“¡Õ“°“√ æ∫«à“,

221 √“¬‰¡à¡’Õ“°“√º‘¥ª°μ‘  “¡“√∂∑”ß“πÀ√◊Õ‰ª

‡√’¬π‰¥âμ“¡ª°μ‘ ‚¥¬ 45 √“¬°≈—∫‰ª√—°…“μ—«μàÕ∑’Ë‚√ß

æ¬“∫“≈„°≈â∫â“π, 69 √“¬ ‰¡à “¡“√∂μ‘¥μàÕ‰¥âμ“¡

À¡“¬‡≈¢‚∑√»—æ∑å∑’Ë„Àâ‰«â) ¬—ß‰¡à§√∫°”Àπ¥π—¥ 35 √“¬

πÕ°®“°π’È ¬—ß¡’ºŸâªÉ«¬®”π«π 139 √“¬ ‡ ’¬™’«‘μ√–À«à“ß

°“√√—°…“ ·≈–ºŸâªÉ«¬®”π«π 16 √“¬¬—ß√—°…“μ—«Õ¬Ÿà„π‚√ß

æ¬“∫“≈

„πºŸâªÉ«¬∑’Ë¡’°“√∑¥ Õ∫§√—Èß·√°æ∫«à“ ®“°®”π«π

753 √“¬ (∑¥ Õ∫°àÕπ®”Àπà“¬ 521 √“¬ ∑¥ Õ∫§√—Èß

·√°À≈—ß®”Àπà“¬ª√–¡“≥ 2  —ª¥“Àå 43 √“¬ À≈—ß®”Àπà“¬

1 ‡¥◊Õπ 106 √“¬ ·≈–À≈—ß®”Àπà“¬ 2 ‡¥◊Õπ¢÷Èπ‰ª 82

√“¬) ¡’§–·πππâÕ¬°«à“/‡∑à“°—∫ 22 §–·ππ ®”π«π 261

√“¬ ·≈–¡’§–·ππ Ÿß°«à“ 22 §–·ππ ®”π«π 488 √“¬

‚¥¬®“°°“√μ‘¥μ“¡À≈—ß®”Àπà“¬ 1 ‡¥◊Õπ®”π«π 248 √“¬

æ∫«à“ºŸâªÉ«¬ à«π„À≠à®–¡’§–·ππ¡“°°«à“ 22 §–·ππ¢÷Èπ

‰ª ¡’‡æ’¬ß 53 √“¬ ∑’Ë¬—ß¡’§–·πππâÕ¬°«à“/‡∑à“°—∫ 22

§–·ππ

«‘®“√≥å

§«“¡∫°æ√àÕß∑“ß™“≠ªí≠≠“À≈—ß°“√‰¥â√—∫∫“¥‡®Á∫

∑’Ë ¡Õß  àßº≈°√–∑∫μàÕ∑—ÈßºŸâªÉ«¬ §√Õ∫§√—«·≈– —ß§¡‚¥¬

√«¡10-12 „πª√–‡∑»‰∑¬°“√»÷°…“¬—ß¡’Õ¬ŸàπâÕ¬·≈–‰¡à

 “¡“√∂„ÀâÕÿ∫—μ‘°“√≥å∑’Ë™—¥‡®π‰¥â √“¬ß“π©∫—∫π’È®÷ß‡ªìπ

μ“√“ß∑’Ë 6 §«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫·Õ≈°ÕŒÕ≈å„π‡≈◊Õ¥·√°√—∫∑’ËÀâÕß©ÿ°‡©‘π°—∫§–·ππ TMSE °àÕπÕÕ°®“°‚√ßæ¬“∫“≈

√–¥—∫§–·ππ MMSE
√–¥—∫·Õ≈°ÕŒ≈å Total

<=22 >22

‰¡àæ∫·Õ≈°ÕŒÕ≈å 81 (10.8) 167 (22.2) 248 (32.9)

πâÕ¬°«à“ 25 mg 1 (0.1) 3 (0.4) 4 (0.5)

25.1-50 mg 1 (0.1) 7 (0.9) 8 (1.1)

50.1-100 mg 12 (1.6) 20 (2.7) 32 (4.2)

100.1-150 mg 18 (2.4) 22 (2.9) 40 (5.3)

150.1-200 mg 30 (4.0) 36 (4.8) 66 (8.8)

200.1-250 mg 17 (2.3) 41 (5.4) 58 (7.7)

250.1-300 mg 14 (1.9) 21 (2.8) 35 (4.6)

300.1-350 mg 9 (1.2) 10 (1.3) 19 (2.5)

¡“°°«à“ 350 mg 5 (0.7) 7 (0.9) 12 (1.6)

‰¡à¡’°“√μ√«® 73 (9.7) 158 (21.0) 231 (30.7)

Total 261 (34.7) 492 (65.3) 753 (100.0)

μ“√“ß∑’Ë 5 §–·ππ‡©≈’Ë¬ (§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π) ¢Õß TMSE ·¬°√“¬À¡«¥„πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë»’√…–∑’Ë¡’§«“¡∫°æ√àÕß¢Õß™“≠

ªí≠≠“ (§–·ππ√«¡¢Õß TMSE πâÕ¬°«à“ 23 §–·ππ)

°“√√—∫√Ÿâ‡«≈“ °“√∫—π∑÷° °“√„ à„®/
§«“¡®” °“√„™â¿“…“

 ∂“π∑’Ë·≈–∫ÿ§§≈ §«“¡®” °“√§”π«≥

º≈μ√«®°àÕπÕÕ°®“°‚√ßæ¬“∫“≈ 8.18 (1.901) 2.93 (0.313) 3.71 (1.460) 1.66 (1.161) 6.81 (1.396)

º≈μ√«®À≈—ßÕÕ°®“°‚√ßæ¬“∫“≈ 8.92 (1.471) 2.98 (0.170) 4.05 (1.336) 2.14 (1.092) 7.11 (1.413)
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√“¬ß“π·√°∑’Ë· ¥ß∂÷ßÕÿ∫—μ‘°“√≥å§«“¡∫°æ√àÕß∑“ß™“≠

ªí≠≠“„πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë ¡Õß„π§π‰∑¬ ‚¥¬„π√–¬– 1

‡¥◊Õπ·√°À≈—ß°“√√—°…“æ∫«à“√–¥—∫™“≠ªí≠≠“∫°æ√àÕß

„πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë ¡Õß∂÷ß 3.65% „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√

√—°…“ (19/521) „π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å À“°

√«¡°—∫ºŸâªÉ«¬∑’Ë¡’√–¥—∫§«“¡√Ÿâ ÷°μ—«μË”·≈–‰¡à “¡“√∂

∑¥ Õ∫‰¥â ®–‡ªìπ®”π«π∂÷ß 3.34% (53/1,588) ¢Õß

®”π«πºŸâªÉ«¬∫“¥‡®Á∫∑’Ë ¡Õß∑—ÈßÀ¡¥

ºŸâªÉ«¬∑’Ë¡’√–¥—∫™“≠ªí≠≠“∫°æ√àÕß∫“ß√“¬ Õ“®‰¡à

 “¡“√∂μ√«®æ∫®“°°“√μ√«®√à“ß°“¬À√◊Õ‡«™ªØ‘∫—μ‘

∑—Ë«‰ª‰¥â ¥—ß¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë¡’√–¥—∫™“≠ªí≠≠“∫°æ√àÕß 30
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Abstract

Background: An external ventricular drain (EVD) is a valuable procedure in the management of

temporary cerebrospinal fluid (CSF) diversion. It is associated with the well-known risk of CSF infection

(range, 0% to 27%). But there has been no study which determines EVD related infections between

different techniques of tunneling (inside-out vs. outside-in). In theory, we believe that the inside out

tunneling reduce the infection by the fact that it does not introduce cutaneous pathogens into the ventricles.

Objective: To compare the infection rates between the different techniques of inside-out and out-

side-in tunneling of EVD.

Methods: All patients requiring EVD system in Ramathibodi hospital from August 2009 to August

2013 were enrolled. The outside-in group was retrospectively reviewed and prospective data collection was

performed in the inside-out group.The evidence of CSF infection prior to the procedure, including meningitis,

infected implant (shunt system), or ventriculitis were excluded. CSF samples for culture were collected at

the time of EVD insertion and removal. For each patient we record age, sex, diagnosis, GCS at presentation,

co morbidity, systemic infection, steroid use, operative time, tunnel length, position of bur hole, duration of

EVD in situ, EVD access and cultured organism.

Results: 234 EVDs in 170 patients were included in the study. There were 12 CSF infection noted,

6 of 113 (5.3%) in the inside-out group and 6 of 121 (4.9%) in the outside-in. The infection rate was

not significantly different  (P=0.93). Previous EVD insertion was found to increase the infection rate(P=0.01)

but gender, GCS, systemic infection, co morbidity, position of EVD, operating time, steroid usage, duration

of EVD, SAH and IVH were not correlated.

Conclusions: The infection rates of  inside-out and outside in tunneling of EVD were similar. Among

various factors, only previous EVD insertion was found to increase infection rate.
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Background

External ventricular drains (EVDs) are commonly

used to monitor intracranial pressure or to drain the

cerebrospinal fluid (CSF) in patients with various eti-

ologies of hydrocephalus. Despite the usefulness of

EVDs, the placement is associated with complications,

notably CSF infection. In a review from 14 studies, the

CSF infection rates ranged from 0% to 27% with a

mean of 8.9 %.1-3 Another review that pooled 23 pub-

lished reports, the infection rates ranged from 2.1%

to 22% (mean, 8.8%).1,2,4  In addition to being as-

sociated with a poor outcome, these infections lead to

increased length of stay in the ICU and overall hospital

cost.5-9 Several risk factors for EVD related infection

have been identified, including craniotomy, systemic

infections, depressed cranial fracture, intraventricular

hemorrhage(IVH), subarachnoid hemorrhage(SAH),

EVD irrigation, neurosurgical intervention, and the du-

ration of EVD in place.1,3,4,6,7,10-18 There were several

methods to reduce EVD-related infection such as an-

tibiotic prophylaxis,19 antibiotic coated EVD,1,3,5,20 long

tunnel length more than 5 cms,21,22 elective revision

EVD every 5-10 days.14, 22 However, concerning EVD

surgical technique, there was no study that determines

EVD-related infection between inside-out and outside-

in tunneling of the EVDs. In theory, we believe that the

inside out tunneling should minimize infection by the

fact that it does not introduce cutaneous pathogens

into the ventricles.

Objectives

The primary objective is to compare infection rate

between the different techniques of inside-out and

outside-in tunneling of EVD. The secondary objective

is to find the incidence of EVD related infection in

Ramathibodi hospital and risk factors of EVD related

infection.

Methods

Inclusion and Exclusion Criteria

The outside-in group was retrospectively reviewed

from August 2009-April 2011 whereas prospective

data collection was performed in the inside-out group

from May 2011-August 2013. All patients requiring

EVD insertion due to hydrocephalus secondary to SAH,

spontaneous or traumatic IVH, tumor-related hydro-

cephalus, intraparenchymal bleeding or cerebral edema

were included to the study. The EVD system must be in

situ for at least 48 hours. Our exclusion criteria were

the evidence of cerebrospinal fluid infection prior to

the procedure including meningitis, infected implant

(shunt system), or ventriculitis. In addition, any clini-

cal suspiciousness of CNS infection prior to the pro-

cedure such as subdural empyema or cerebral abscess

were excluded.

Data Collection

The collected data for each patient were age, sex,

diagnosis, Glasgow Coma Scale at presentation (GCS),

co-morbidity, systemic infection, steroid use, opera-

tive time, tunnel length, position of burr hole, duration

of EVD in situ, EVD access and culture for organism

growth. CSF samples for culture were collected at the

time of EVD insertion and removal. The outside-in group

was retrospectively reviewed whereas prospective data

collection was performed in the inside-out group.
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Definition of CSF Infection in Patients with
EVD

Ventriculitis was classified as suspected ventri-

culitis (that is, the patient was treated with antibiotics

for ventriculitis on clinical assessment) or proven ven-

triculitis (that is, a positive EVD CSF culture and treated

for ventriculitis). A broader definition was used be-

cause clinical presentation and laboratory findings might

not, at times, correlate well.

Standard Practice of EVD Placement

All EVDs were inserted in the operating room by

attending neurosurgeons or neurosurgery residents. Hair

was routinely shaped prior to 2% chlorhexidine in 70%

alcohol skin preparation. The most common EVD in-

sertion location was Kocherûs point.

1) Outside-in Technique

Feeding tube (8 Fr, 50cm length) was uni-

formly utilized. By using medium size clamp, subgaleal

tunnel was created from a burr hole to a posterior stab

incision in order to pull the feeding tube in. This out-

side-in maneuver was followed by inserting the feed-

ing tube into the ventricle via a tract established by the

Cushingûs needle.

2) Inside-out Technique

Commercialized set from Yushin Medical com-

pany (Seoul, Korea) was universally used. First, the

Cushingûs needle was not utilized. The EVD was di-

rectly inserted into brain cortex until CSF return which

indicated entering into the ventricle was observed. Sub-

sequently, by connecting the end of EVD to the trocar

for tunneling (Figure 1), subgaleal tunnel was created

from the burr hole site to the scalp by inside-out fash-

ion. This EVD trocar-like tunneler (Figure 1) was 15

cms in length with malleability, hence, by this tun-

neler, we could achieve a tunnel length greater than

that by the medium size clamp.

For all cases, prophylactic antibiotics were rou-

tinely prescribed and continued to the time of their

removal.

Risk Factors

The EVD-related infection was examined by mul-

tivariate analysis for association with sex, GCS, sys-

temic infection, co-morbidity, position of EVD, oper-

ating time, steroid use, duration of EVD in situ, previ-

ous EVD insertion, SAH and IVH. Because we were

interested in studying the possible causes of EVD in-

fection rather the sequelae of the infection, only the

events that occurred before EVD removal or the diag-

nosis of ventriculitis were considered.

Catheter Duration

We routinely do elective revision of EVD for 5-7

days of in situ except for few cases that their EVDs

were left longer than 7 days.

Statistic Analysis

Data were analyzed using SPSS version 18.0

(SPSS Inc, Chicago, USA). Univariate analysis was

performed using chi-square test for equal proportion,

Figure 1: EVD Trocar-like Tunneler
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Fisher exact tests and Student t-tests. Results are

presented as Odd ratio (OR), 95% Confidence inter-

val and probability value of 0.05 indicating statistical

significance.

Results

234 EVDs in 170 patients at Ramathibodi hos-

pital were enrolled in the study. Eighteen patients were

excluded due to the pre-existing CNS infections. The

evaluated patients had mean age of 48.42 ± 20 years

(range1-91years). Male patients were 54.70%. There

were 113 EVDs in the inside-out group and 121 EVDs

in the outside-in group. There was no different be-

tween the 2 groups with regards to age, diagnosis of

IVH, SAH , GCS at present, co-morbidity, systemic in-

fection, steroid use, EVD access, duration of EVD in

situ and previous EVD. (Table 1)

EVD-related infections rate was 6 from 113

(5.3%) in the inside-out group and 6 from 121

(4.9%) in the outside-in group. The infection rate was

not different significantly (P=0.93).

Incidence of Infection

Our overall infection rate in this study was 5.1%

somewhat below than the mean of 8.8%1,2,4 from lit-

erature review.

Microorganism Isolated in CSF Samples and
Catheters

The positive CSF cultures for bacteria were docu-

mented in 12 infected patients in both groups. The

organisms were listed in Table 2.

Table 1  Characteristics in 170 Patients Undergoing EVD

Characteristic Inside-out group Outside-in group P value

Number of EVDs 113(48.29%) 121(51.71%)

Number of operations 100(47.16%) 112(52.84%)

Number of patients 81(47.64%) 89(52.35%)

Male patients (%) 44(54.32%) 49(55.05%) 0.7

Mean age(yr) 48.1±20.3 49.4±21.2 0.7

Systemic infection 18(15.92%) 30(24.79%) 0.1

Co-morbidity 36(31.86%) 45(37.19%) 0.5

Diagnosis IVH 35(30.97%) 43(35.53%) 0.5

Diagnosis SAH 18(15.93) 30(24.79%) 0.1

Steroid use 33(29.20) 40(33.06%) 0.7

GCS<8 27(23.89%) 34(28.10%) 0.5

Operative time > 1 hr 50(44.24%) 63(52.07%) 0.3

Duration of EVD > 7 days 54(47.79%) 58(47.93%) 0.9

Burr hole position (frontal) 90(79.64%) 96(79.34%) 0.2

Previous EVD 17(15.04%) 14(11.57%) 0.5

CSF access 55(48.67%) 70(57.85%) 0.2

IVH= intraventricular hemorrhage, SAH=subarachnoid hemorrhage, GCS= Glasgow Coma Scale
EVD= External Ventricular Drain.
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Risk Factors Associated with Infection

Of 234 EVDs, 5 of 31 (16.12%) previous EVDs

had infection. Previous EVD insertion was found to in-

crease EVD-related rate significantly (OR=5.89,

P=0.01, 95%CI=1.73-20.03). Sex, GCS, systemic

infection, co morbidity, position of EVD, operating time,

steroid use, duration of EVD in situ, SAH and IVH were

non-significant factors for CSF infection. (Table 3)

Table 2 Incidence of EVD-associated CSF Infection in 12

EVDs

No. of
Organism %Infected EVD

Acinetobactor 2 16.67%

Micrococcus 2 16.67%

Stenotrophomonas 2 16.67%

Enterobacter 1 8.83%

Proprionibacterium 1 8.83%

Citobacter 1 8.83%

Non lactose fermenting bacilli 1 8.83%

Not identified 2 16.67%

Table 3  Risk Factors of EVD Infection

Factors No. infect No. all % OR p value 95%CI

Male sex 6 93 6.45 0.70 0.70 0.22 2.28 ns

Steroid use 4 73 5.48 0.95 0.95 0.28 3.26 ns

Co morbidity 3 81 3.7 0.52 0.50 0.14 1.99 ns

Craniotomy 4 57 7.02 1.29 0.70 0.37 4.45 ns

Access of EVD 8 125 6.4 1.42 0.70 0.41 4.87 ns

Previous EVD 5 29 17.24 5.89 0.01 1.73 20.03 significant

IVH 5 78 6.41 1.24 0.80 0.38 4.06 ns

SAH 3 40 7.5 1.47 0.70 0.38 5.69 ns

Duration less than 7 d 4 112 3.57 0.53 0.30 0.15 1.80 ns

Duration less than 10 d 9 146 6.16 1.86 0.50 0.49 7.07 ns

GCS<8 5 116 4.35 4.57 0.95 0.52 1.75 ns

Operative time more than1 hr 7 113 6.19 1.24 0.80 0.38 4.04 ns

NS =not significant

Discussion

External ventricular drains (EVDs) are commonly

used to monitor intracranial pressure or to drain cere-

brospinal fluid (CSF) in patients with various etiolo-

gies of hydrocephalus. Despite the usefulness of EVDs,

their placement is associated with EVD-related infec-

tion. In a literature review, the mean infection rate was

8.9 %1-4 depending on their definitions of infection,

inclusion/exclusion criteria and their prophylactic an-

tibiotic usage. Several risk factors for EVD-related in-

fection have been identified including craniotomy, sys-

temic infections, depressed cranial fracture, IVH, SAH,

EVD irrigation, neurosurgical intervention, and the du-

ration of EVD in place.1,3,4,6,7,10-18 There were several

factors identified with reduced rate of EVD-related in-

fection such as antibiotic prophylaxis,19 antibiotic coated

EVD,1,3,5,20 long tunnel length > 5 cms,21,22 elective

revision of EVDs every 5-10 days.14,22 However, con-

cerning surgical EVD technique, there has been no study

that determines related-infection between inside-out
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and outside-in tunneling of the EVDs.

We found our overall EVD-related infection rate

to be 5.13%. This is somewhat less than previously

reported average of 8.9%.1,2,4 However, infection rates

of inside-out and outside-in technique were not dif-

ferent (5.3% for inside-out and 4.9% for outside-in,

P=0.93). In our study, it might, perhaps, be due to a

result of strict sterile technique, frequent EVD replace-

ment, antibiotic prophylaxis and our short duration of

EVD (mean=7.5 days). These variables might have

prevented infection regardless of EVD technique. This

may, in fact, imply that we can use both techniques

safely provided the variables mentioned earlier exist.

Duration of the EVD in Situ

From Lo et al, multivariate analysis showed that

the total duration of drainage was not a significant in-

dependent risk factor for EVD-related infection. Simi-

larly, the amount of time each EVD remained in situ

was also not a significant risk factor for infection.23 In

recent reviews, there was equal distribution between

those who found an effect of drainage duration on EVD-

associated CSF infection9,14,19,21,24-27 and those who

found none.3,28-32 Data from the largest series by

Sundbarg and colleagues32,37 with 1,586 patients re-

vealed that prolonged EVD usage did not correlate with

infection. Nevertheless, the clear association between

the duration of drainage and the infection rate shown

by Mayhall et al.14 represented an astonishing con-

trast.

Data from our study demonstrated no evidence

of a relationship between the amount of time that an

EVD remained in situ (less than 7 days or less than

10 days)and the risk of EVD-related  infection(P=0.3,

OR=0.53, CI=0.15-1.80 and P=0.5, OR=1.86,

CI=0.49-7.07).

Microorganism Isolated in CSF Samples and
catheter

The most common infectious organism in micro-

biological literatures3,9,14,19-21,25,26,29-36 is coagu-

lase- negative staphylococcus, accounting for 47% of

cases. Staphylococcus aureus (14%) and Klebsiella

(6.6%) are the next most common, with Acinetobacter

(5.6%) representing the fourth. Our data illustrated

noteworthy differences. Our most common bacterial

organisms were Acinetobacter, Micrococcus luteus and

Stenothrophomonas maltophilia which accounted for

almost half of our infections. Our explanation for this

occurrence is that, at one time, Acinetobacter was

endemic in our ICU which coincided with our study pe-

riod. Uncommon organism in this study may be due to

partial treatment by antibiotic (mostly Cefazolin) which

resulted in the more frequency of gram negative over

gram positive infection.

Previous EVD

Sundbarg et al reported 60% of infections occur

after an EVD revision.32 Rebuck and colleagues 19found

multiple EVDs to be a significant risk factor for infec-

tion, similar to findings from Lo et al.23 From the only

randomized-controlled trial in this subject, Wong et al

came across higher infection rate in a group with mul-

tiple EVDs than that in another group with just one

EVD. However, the differences did not reach statistical

significance.20 In three other studies, however, the

authors did not discover multiple EVDs as significant

risk factor for infection.3,9,12 Our data did reveal a clear

effect of previous EVDs on the infection rate (OR=5.89,

p=0.01, CI1.73-20.03).
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Elective Revision of EVD

The practice of electively revising EVDs, at or

around 5 days after insertion, to prevent EVD-associ-

ated CSF infection was proposed by Mayhall and col-

leagues.14  Indeed, it is only when the retrograde colo-

nization risk predominates that this approach has merit.

On the other hand, elective EVD revision increases the

patientûs exposure to an inoculation risk. As a result,

there is doubt whether the retrograde colonization risk

can be effectively modified by elective revision. Can

placing a new EVD reset the clock for retrograde colo-

nization of the CSF space along the externalized CSF

column or around the outside of the EVD? Although

this theoretical argument has appeal, the evidence,

such as it is, does not support it. The randomized con-

trolled trial conducted by Wong and colleagues dem-

onstrated no benefit from elective EVD revision at Day

5.20  More importantly, although not statistically sig-

nificant, infections were more common in the group

with elective EVD revision. An analysis of the Trau-

matic Coma Data Bank38 revealed a higher infection

rate in centers implementing a policy of elective EVD

revision (16.8%) than in centers that did not (7.8%),

a difference that closely approached significance (p =

0.054).

Tunnel Length

The study by Omar and colleague   reported that

the technique of subgaleal tunneling > 5 cms reduced

the risk of EVD-related infection.22 Another Study by

Khanna and colleague noted no infection during the

first 16 days of catheterization with extended length of

tunneling.21 In our study, there was no data collection

for the length of the tunnels in the outside-in group.

Only 41 tunnel lengths were recorded in the inside-

out group (range 5-10 cm). In our practice, we try to

maximize this length as far as possible in order to

minimize risk of infection regardless of technique.

Study Limitations

As in retrospective analysis, we must note that

the review of patient data has some limitations. For

example, the retrospective collection of data might have

introduced a selection bias, confounding factors or

unavailability of some data i.e. tunnel length. Due to

the low incidence of EVD related infection, our 234

EVDs might, in fact, still be too small sample size to

create any significant difference.

Conclusions

From 234 EVDs, our infection rates of inside-

out and outside-in tunneling of EVD were similar. Among

various factors, only previous EVD insertion was found

to increase infection rate. This may, in fact, imply that

we can use both techniques safely provided the vari-

ables mentioned earlier exist.
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º≈ —¡ƒ∑∏‘Ï√–¬–¬“« ·≈–ªí®®—¬∑’Ë„™âæ¬“°√≥å‚√§À≈—ß°“√ºà“μ—¥
ºŸâªÉ«¬‚√§≈¡™—°∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“
 ¡Õß à«ππÕ°‡∑¡æÕ√—≈
Long-term Seizure Outcome and Prognostic Factors
After Extratemporal Epilepsy Surgery

º¥ÿß™“≠ π‘«—≤πå¿Ÿ¡‘π∑√å*, æ∫.
 ‘√√ÿ®πå  °ÿ≈≥–¡√√§“*, æ∫.

‚¬∏‘π ™‘π«≈—≠™å**, æ∫.
™“§√‘π∑√å ≥ ∫“ß™â“ß***, æ∫.

*Àπà«¬»—≈¬°√√¡ª√– “∑ °Õß»—≈¬°√√¡, **°ÕßÕ“¬ÿ√°√√¡,

***°Õß°ÿ¡“√‡«™°√√¡ ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“, °√ÿß‡∑æœ

Abstract

Background: Surgery is an important therapeutic option in patients with intractable epilepsy. Seizure

outcome after resective surgery for patients in extratemporal epilepsy vary tremendously in the literature with
short duration time of follow-up.

Objective: To assess seizure outcome and prognostic factors in patients who had undergone
extratemporal epilepsy surgery for management of intractable seizures.

Methods: Independent, experienced surgeon retrospectively reviewed a single surgeon database
between 2003 and 2013 and identified 50 patients who underwent extratemporal epilepsy surgery for
intractable seizure. We evaluated the correlation between the seizure outcome and the following clinical
parameters (demographic data, preoperative factors including MRI brain and seizure information, location of
resection, neuropathology reports and extent of resection). Multivariable analysis was performed to assess
prognostic factors for seizure outcome.

Results: FForty-five patients were performed resective epilepsy surgery (frontal resection 42%,
parietal resection 20%, occipital resection 6% and multilobar resection 22%). One patient underwent
hemispherectomy (2%) and four patients did not undergo resection (8%) due to epileptogenic foci on
cortical eloquent area. Forty-seven patients (94%) underwent two-staged operation for subdural grid im-
plantation. Median follow-up was 4.67 years (range 0.67-9.33). Seizure remission was 36% and seizure
cure was 20%. The postoperative Engel Class I outcome was 64% at 1 year, 48% at 2 years, 38% at 3
years and 32% at 5 years. On multivariable analysis, presence of generalized tonic-clonic seizure, (p=0.039)
and incomplete resection of epileptogenic foci (p=0.01) were independent poor prognostic factors.

Conclusion: Extratemporal epilepsy surgery is effective in selected patients according to findings on
long-term follow-up.

Keywords: Extratemporal lobe epilepsy, Engel classification
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∫∑π” (Introduction)
‚√§≈¡™—° (epilepsy) §◊Õ ‚√§∑’ËºŸâªÉ«¬¡’Õ“°“√™—°´È”

‚¥¬∑’Ë‰¡à¡’ªí®®—¬°√–μÿâπ (provoking factor) ™—¥‡®π Õ“®

®–æ∫æ¬“∏‘ ¿“æ„π ¡ÕßÀ√◊Õ‰¡à°Á‰¥â §«“¡™ÿ°¢Õß‚√§

≈¡™—°„πª√–‡∑»∑’Ëæ—≤π“·≈â«Õ¬Ÿà∑’Ë®”π«π 4-9 §π μàÕ

ª√–™“°√ 1,000 §π1-3 ·≈–æ∫ºŸâªÉ«¬‚√§≈¡™—°∑’Ë‰¡àμÕ∫

 πÕßμàÕ°“√√—°…“¥â«¬¬“ (medical refractory epilepsy)

®”π«πÀπ÷Ëß„π “¡¢ÕßºŸâªÉ«¬‚√§≈¡™—°4-5  ”À√—∫§«“¡™ÿ°

¢ÕßºŸâªÉ«¬‚√§≈¡™—°„πª√–‡∑»‰∑¬π—ÈπÕ¬Ÿà∑’Ë√âÕ¬≈– 1 §‘¥

‡ªìπ 700,000 §π ®“°®”π«πª√–™“°√∑—ÈßÀ¡¥ 67

≈â“π§π ·≈–‡ªìπºŸâªÉ«¬‚√§≈¡™—°∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√

√—°…“¥â«¬¬“®”π«π 40,000 §π6

„π°“√√—°…“‚√§≈¡™—°¡’∑—Èß°“√√—°…“¥â«¬¬“ °“√

ºà“μ—¥ °“√√—°…“¥â«¬Õ“À“√ ·≈–°“√ª√—∫‡ª≈’Ë¬πæƒμ‘°√√¡

À≈’°‡≈’Ë¬ßªí®®—¬°√–μÿâπ™—° „π°“√√—°…“¥â«¬¬“π—Èπ‰¡à¡’¬“

μ—«„¥∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“‰¥â¥’∑’Ë ÿ¥‡æ’¬ßμ—«‡¥’¬«

·≈–¬“∑ÿ°™π‘¥≈â«π¡’º≈¢â“ß‡§’¬ß ‚¥¬¡’√âÕ¬≈– 70 ∂÷ß 80

∑’Ë “¡“√∂√—°…“¥â«¬¬“°—π™—°™π‘¥‡¥’¬« ·≈–¡’√âÕ¬≈– 20

∂÷ß 30 ∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“7   ”À√—∫°“√

ºà“μ—¥π—Èπ π—∫μ—Èß·μà¡’°“√æ—≤π“°“√μ√«®‚√§≈¡™—°¥â«¬

‡§√◊ËÕß¡◊Õμà“ßÊ ‰¥â·°à °“√μ√«®À“®ÿ¥°”‡π‘¥™—°¥â«¬‰øøÑ“

(electroencephalogram, EEG) °“√μ√«®°“√∑”ß“π¢Õß

 ¡Õß¥â«¬ Positron Emission Tomography (PET) ·≈–

Single-Photon Emission Computed Tomography

(SPECT) √«¡∑—Èß°“√μ√«®¿“æ ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°

‰øøÑ“ ∑”„Àâ°“√ ◊∫§âπÀ“®ÿ¥°”‡π‘¥™—°·≈–°“√ºà“μ—¥‚√§

≈¡™—° “¡“√∂∑”‰¥â¡“°¢÷Èπ °“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—°

(epilepsy surgery)  “¡“√∂≈¥°“√™—°‰¥â ‰¡à«à“®–

‡ªìπ°“√ºà“μ—¥‡æ◊ËÕ∫√√‡∑“Õ“°“√‚√§≈¡™—°„Àâ¥’¢÷Èπ (pal-

liative surgery) À√◊Õ°“√ºà“μ—¥‡æ◊ËÕ°”®—¥®ÿ¥°”‡π‘¥™—°

„ÀâÀ¡¥ (resection of epileptogenic zone)

¡’°“√»÷°…“∑’Ëºà“π¡“‡°’Ë¬«°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√

ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—° (outcomes of epilepsy surgery)

∑—Èß„π·ßà¢ÕßÕ—μ√“°“√À“¬™—° (seizure outcome) ‚¥¬

¡—°®–„™â°“√ª√–‡¡‘π¥â«¬ Engelûs outcome classification8

º≈¥â“π —ß§¡ (psychosocial outcomes) ‰¥â·°à §ÿ≥¿“æ

™’«‘μ √–¥—∫°“√»÷°…“ °“√∑”ß“πª√–°Õ∫Õ“™’æ·≈–√“¬‰¥â

 ¡√√∂¿“æ„π°“√¢—∫¢’Ë¬“πæ“Àπ– ·≈–º≈¥â“π®‘μ‡«™

·≈–ª√– “∑«‘∑¬“ (neuropsychological outcomes) ‰¥â·°à

√–¥—∫ μ‘ªí≠≠“ ·≈–§«“¡®” ·≈–¿“«–·∑√°´âÕπÀ≈—ß

°“√ºà“μ—¥ ‚¥¬¡’°“√»÷°…“∑—Èß„πºŸâªÉ«¬‡¥Á°·≈–ºŸâ„À≠à∑’Ë

‡ªìπ‚√§≈¡™—°∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“

 ¡Õß à«π‡∑¡æÕ√—≈ (temporal lobe) ·≈– à«ππÕ°‡∑¡

æÕ√—≈ (extratemporal lobe) ‚¥¬ à«π¡“°®–‡ªìπ°“√

»÷°…“º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—°√–¬– —Èπ

·≈–‡ªìπ°“√»÷°…“„πºŸâªÉ«¬‚√§≈¡™—°∑’Ë‡°‘¥®“°§«“¡º‘¥

ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«π temporal lobe

„πªï §.». 2003 ¡’°“√»’°…“·∫∫ multicenter pro-

spective observational study ‚¥¬ Spencer ·≈–§≥–9

‡ªìπ°“√μ‘¥μ“¡ºŸâªÉ«¬∑’Ë√—∫°“√ºà“μ—¥‚√§≈¡™—°√–¬–‡«≈“

π“π 1 ªï ®”π«π 355 §π ·≈–μ‘¥μ“¡‡ªìπ√–¬–‡«≈“π“π

2 ªï ®”π«π 339 §π æ∫«à“‡ªìπ°“√ºà“μ—¥ extratemporal

epilepsy surgery ®”π«π√âÕ¬≈– 12 ·≈–°“√»÷°…“„πªï

§.». 1997 ‚¥¬ Behrens ·≈–§≥–10 æ∫«à“¡’°“√ºà“μ—¥

extratemporal epilepsy surgery ®”π«π√âÕ¬≈– 35 ®“°

ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“μ—¥‚√§≈¡™—°®”π«π 429 §π ·∫àß

‡ªìπ frontal resection √âÕ¬≈– 14, parietal resection

√âÕ¬≈– 2, occipital resection √âÕ¬≈– 3, multilobar re-

section πâÕ¬°«à“√âÕ¬≈– 1, callosotomy √âÕ¬≈– 8 ·≈–

hemispherectomy √âÕ¬≈– 8  ·≈–æ∫«à“¡’°“√ºà“μ—¥

extratemporal epilepsy surgery πâÕ¬°«à“ temporal epi-

lepsy surgery ‡π◊ËÕß®“°°“√ºà“μ—¥ temporal epilepsy sur-

gery ¡’Õ—μ√“°“√À“¬™—°∑’Ë¥’°«à“ §◊Õ √âÕ¬≈– 53 ∂÷ß 84

·≈–¡’§«“¡´—∫´âÕπ„π°“√À“®ÿ¥°”‡π‘¥™—°πâÕ¬°«à“°“√

ºà“μ—¥ extratemporal epilepsy surgery11-13

„π°“√»÷°…“‡°’Ë¬«°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥‚√§

≈¡™—°¡—°‡ªìπ°“√»÷°…“„πºŸâªÉ«¬‚√§≈¡™—°∑’Ë‡°‘¥®“°

§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«π temporal lobe

‚¥¬ à«π„À≠à √ÿª«à“°“√ºà“μ—¥¡’ª√–‚¬™πå¡“°°«à“°“√

√—°…“¥â«¬¬“ ·≈–‡°‘¥¿“«–·∑√°´âÕπ®“°°“√ºà“μ—¥‚√§



«“√ “√ª√– “∑»—≈¬»“ μ√ å

ªï∑’Ë 6 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 255820

≈¡™—°πâÕ¬°«à“°“√√—°…“¥â«¬¬“  ”À√—∫°“√ºà“μ—¥ºŸâªÉ«¬

‚√§≈¡™—°∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«π

extratemporal lobe ¡’°“√»÷°…“‡°’Ë¬«°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß

°“√ºà“μ—¥„π¥â“π¢ÕßÕ—μ√“°“√À“¬™—° Õ“∑‘‡™àπ

°“√»÷°…“„πªï §.». 2008 ‚¥¬ Elsharkawy  ·≈–

§≥–  ‡ªìπ°“√»÷°…“·∫∫ retrospective „πºŸâªÉ«¬®”π«π

218 §π ∑’Ë‡¢â“√—∫°“√ºà“μ—¥‚√§≈¡™—°14 æ∫«à“¡’√âÕ¬≈– 50

∂÷ß 65.1 ∑’Ë¡’Õ—μ√“°“√À“¬™—°√–¥—∫ Engel class 1 ∑’Ë

À≈—ßºà“μ—¥ 6 ‡¥◊Õπ, √âÕ¬≈– 44.1 ∂÷ß 61.3 ∑’ËÀ≈—ßºà“μ—¥

2 ªï ·≈–√âÕ¬≈– 45.2 ∂÷ß 60.6 ∑’ËÀ≈—ßºà“μ—¥ 5 ªï ‚¥¬

ªí®®—¬∑’Ë‡ªìπμ—«∑”π“¬º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥∑’Ë¥’ ‰¥â·°à

°“√æ∫√Õ¬‚√§∑’Ë¡’¢Õ∫‡¢μ™—¥‡®π®“°°“√μ√«®¿“æ∂à“¬

 ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“°àÕπºà“μ—¥ (the presence of

well-circumscribed lesions on preoperative MRI),

√–¬–‡«≈“‡ªìπ‚√§≈¡™—°°àÕπºà“μ—¥πâÕ¬ (short duration of

epilepsy), ºà“μ—¥∑’ËÕ“¬ÿπâÕ¬°«à“ 30 ªï, æ¬“∏‘ ¿“æ‡°‘¥

®“°‡π◊ÈÕßÕ° ¡Õß  à«πªí®®—¬∑’Ë‡ªìπμ—«∑”π“¬º≈ —¡ƒ∑∏‘Ï

À≈—ß°“√ºà“μ—¥∑’Ë‰¡à¥’ ‰¥â·°à °“√¡’Õ“°“√π”∑’Ë‡°’Ë¬«°—∫

Õ“°“√∑“ß®‘μ‡«™°àÕπ™—° (psychic aura), °“√™—°·∫∫

generalized tonic-clonic seizure, °“√™—°·∫∫ versive

seizure, ‡§¬‰¥â√—∫°“√ºà“μ—¥‚√§≈¡™—°¡“°àÕπ (history of

previous surgery) ·≈–¡’§«“¡º‘¥ª°μ‘¢Õß°“√‡√’¬ßμ—«

¢Õß™—Èπ‡π◊ÈÕ ¡Õß·μà°”‡π‘¥ (focal cortical dysplasia)

·≈–¡’°“√»÷°…“·∫∫ retrospective „πªï‡¥’¬«°—π¢ÕßºŸâªÉ«¬

ºŸâ„À≠à®”π«π 154 §π ∑’Ë‡¢â“√—∫°“√ºà“μ—¥‚√§≈¡™—°15  æ∫

Õ—μ√“°“√À¬ÿ¥™—°√–¥—∫ Engel class 1 ®”π«π√âÕ¬≈– 54.5

·≈– 51.1 ‡¡◊ËÕμ‘¥μ“¡ºŸâªÉ«¬‡ªìπ√–¬–‡«≈“À≈—ßºà“μ—¥ 1

ªï·≈– 14 ªï μ“¡≈”¥—∫ ‚¥¬¬—ßæ∫«à“Õ—μ√“°“√À“¬™—°

À≈—ß°“√ºà“μ—¥‡ªìπ‡«≈“ 2 ªï ‡ªìπªí®®—¬∑’Ë‡™◊ËÕ∂◊Õ‰¥â„π°“√

∑”π“¬Õ—μ√“°“√À“¬™—°√–¬–¬“«√–¥—∫ Engel class 1

À≈—ß°“√ºà“μ—¥

„πªï §.». 2013 Siew JS ·≈–§≥–16 ‰¥â»÷°…“Õ—μ√“

°“√À“¬™—°À≈—ßºà“μ—¥„πºŸâªÉ«¬‚√§≈¡™—°∑’Ë‡°‘¥®“°§«“¡

º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«π extratemporal lobe ∑’Ë

‰¡àμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“·≈–‰¡àæ∫§«“¡º‘¥ª°μ‘

¢Õß¿“æ∂à“¬ ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ ®”π«π 60 §π

æ∫«à“√–¬–‡«≈“À¬ÿ¥™—°‡©≈’Ë¬π“π 1.52 ªï ·≈–Õ—μ√“

°“√À“¬™—°„π 2 ªï §◊Õ √âÕ¬≈– 42 ‚¥¬ªí®®—¬∑’Ë¡’º≈μàÕ

Õ—μ√“°“√À“¬™—°∑’Ë¥’ ‰¥â·°à °“√°”®—¥®ÿ¥°”‡π‘¥™—°ÕÕ°À¡¥

(complete resection of ictal onset areas) ·≈–°“√

‰¡à¡’¿“«–™—°À≈—ßºà“μ—¥√–¬–·√° (absence of acute post-

operative seizures) ·≈–„πªï‡¥’¬«°—ππ’È Dario ·≈–§≥–17

‰¥â∑”°“√√«∫√«¡«‘‡§√“–Àåß“π«‘®—¬ ®”π«π 36 ß“π«‘®—¬

‡°’Ë¬«°—∫°“√ºà“μ—¥ºŸâªÉ«¬‡¥Á°‚√§≈¡™—°∑’Ë‡°‘¥®“°§«“¡º‘¥

ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«π extratemporal lobe ®”π«π

√«¡ 1,259 §π  æ∫«à“Õ—μ√“°“√À“¬™—°√–¥—∫ Engel class

1 Õ¬Ÿà∑’Ë√âÕ¬≈– 56 ‚¥¬√–¬–‡«≈“°“√™—°°àÕπ‡¢â“√—∫°“√

ºà“μ—¥∑’ËπâÕ¬ ·≈–‚√§≈¡™—°∑’Ë¡’√Õ¬‚√§ (lesional epilepsy)

®– àßº≈μàÕº≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥∑’Ë¥’

 ”À√—∫°“√»÷°…“‚¥¬¥Ÿº≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥

√–¬–¬“«„πºŸâªÉ«¬ non-lesional extratemporal epilepsy

¡’°“√»÷°…“„πªï §.». 2013 ‚¥¬ Noe ·≈–§≥–18 ‡ªìπ°“√

»÷°…“„πºŸâªÉ«¬ 85 §π ¡’√–¬–‡«≈“μ‘¥μ“¡º≈‡©≈’Ë¬ 9 ªï

æ∫«à“√âÕ¬≈– 38 ¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“μ—¥«“ß·ºàπ

Õ‘‡≈§‚μ√¥‡æ◊ËÕÀ“®ÿ¥°”‡π‘¥™—° (long-term intracranial

EEG) ·≈–‰¥â√—∫°“√ºà“μ—¥‡æ◊ËÕ°”®—¥®ÿ¥°”‡π‘¥™—°

(resective surgery) ¡’º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥√–¬–¬“«

∑’Ë¥’‡≈‘» ·≈–°“√»÷°…“Õ◊ËπÊ ‡°’Ë¬«°—∫ extratemporal epi-

lepsy surgery19-27 ‚¥¬¡’√–¬–‡«≈“μ‘¥μ“¡μ—Èß·μà 24 ‡¥◊Õπ

∂÷ß 6.4 ªï ·≈–¡’Õ—μ√“°“√À“¬™—°μ—Èß·μà√âÕ¬≈– 40.7 ∂÷ß

76

‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“¡’»Ÿπ¬å√—°…“‚√§≈¡™—°

·∫∫§√∫«ß®√ ·≈–‰¥â¡’°“√ºà“μ—¥‚√§≈¡™—°¡“Õ¬à“ßμàÕ

‡π◊ËÕß  ”À√—∫„π°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—°∑’Ë‡°‘¥®“°

§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«ππÕ°‡∑¡æÕ√—≈

æ∫«à“¡’®”π«π‡æ‘Ë¡¡“°¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß ‚¥¬¡’°“√ºà“μ—¥

‡æ◊ËÕ«“ß·ºàπÕ‘‡≈§‚μ√¥„μâ‡¬◊ËÕÀÿâ¡ ¡ÕßÀ“®ÿ¥°”‡π‘¥™—°

(subdural grid implantation) ·≈–μ“¡¥â«¬°“√

ºà“μ—¥°”®—¥®ÿ¥°”‡π‘¥™—° ·μà®“°°“√√«∫√«¡ß“π«‘®—¬∑’Ë

‡°’Ë¬«¢âÕß‰¡àæ∫«à“¡’°“√»÷°…“„π°≈ÿà¡ª√–™“°√‰∑¬·≈–
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¬—ß‰¡à∑√“∫∂÷ßªí®®—¬‡ ’Ë¬ß∑’Ë®–∑”„Àâ‡°‘¥°“√™—°À≈—ßºà“μ—¥

¡“°àÕπ ®÷ß‰¥â®—¥∑”°“√»÷°…“ß“π«‘®—¬„π§√—Èßπ’È ‡æ◊ËÕ

ª√–‚¬™πå„π°“√æ—≤π“°“√ºà“μ—¥‚√§≈¡™—°„Àâ¥’¬‘Ëß¢÷ÈπμàÕ

‰ª„πÕπ“§μ

«‘∏’°“√¥”‡π‘πß“π«‘®—¬ (Methods)

1. °“√‡≈◊Õ°°≈ÿà¡μ—«Õ¬à“ß (Subjects)

‡ªìπ°“√»÷°…“·∫∫‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ß (retro-

spective study) ‚¥¬„™âºŸâ‡°Á∫¢âÕ¡Ÿ≈§π‡¥’¬« „π°≈ÿà¡

μ—«Õ¬à“ßºŸâªÉ«¬∑—ÈßÀ¡¥∑’Ë‰¥â√—∫°“√«‘π‘®©—¬‚¥¬Õ“¬ÿ√·æ∑¬å

√–∫∫ª√– “∑ °ÿ¡“√·æ∑¬å√–∫∫ª√– “∑À√◊Õª√– “∑

»—≈¬·æ∑¬å∑’Ë‡™’Ë¬«™“≠¥â“π‚√§≈¡™—° «à“‡ªìπºŸâªÉ«¬‚√§≈¡

™—°∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«ππÕ°

‡∑¡æÕ√—≈∑’Ë¥◊ÈÕμàÕ°“√√—°…“¥â«¬¬“Õ¬à“ßπâÕ¬ 2 ™π‘¥¢÷Èπ‰ª

·≈–¡’Õ“°“√™—°·∫∫¢“¥°“√√Ÿâ ÷°μ—«Õ¬à“ßπâÕ¬‡¥◊Õπ≈– 1

§√—Èß (intractable extratemporal epilepsy) ·≈–‡¢â“√—∫

°“√√—°…“¥â«¬°“√ºà“μ—¥°”®—¥®ÿ¥°”‡π‘¥‚√§≈¡™—°„π»Ÿπ¬å

‚√§≈¡™—°§√∫«ß®√ ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“ (PMK

Comprehensive Epilepsy Center) À≈—ßºà“π°“√

μ√«®ª√–‡¡‘π°àÕπºà“μ—¥‡æ◊ËÕÀ“μ”·Àπàß√Õ¬‚√§ ·≈–®ÿ¥

°”‡π‘¥™—°¡“·≈â«  μ—Èß·μà‡¥◊Õπ¡°√“§¡ æ.». 2546 ∂÷ß

‡¥◊Õπ‡¡…“¬π æ.». 2556 ®”π«π√«¡ 58 √“¬ ‚¥¬μ—¥

ºŸâªÉ«¬∑’ËÀ≈—ß°“√«“ß·ºàπÕ‘‡≈§‚μ√¥·≈â«æ∫«à“¡’®ÿ¥°”‡π‘¥

™—°¡“®“° ¡Õß à«π‡∑¡æÕ√—≈ (temporal lobe epilepsy)

·≈–‡¢â“√—∫°“√ºà“μ—¥ temporal  resection ®”π«π 4 √“¬

¡’¿“«–‡≈◊Õ¥ÕÕ°®“°°“√ºà“μ—¥«“ß·ºàπÕ‘‡≈§‚μ√¥∑”„Àâ

À“®ÿ¥°”‡π‘¥™—°‰¡à„¥â ®”π«π 2 √“¬ ·≈–¢“¥°“√μ‘¥μ“¡

º≈°“√ºà“μ—¥ ®”π«π 2 √“¬ ÕÕ°®“°°“√»÷°…“  ®÷ß¡’

°≈ÿà¡μ—«Õ¬à“ßºŸâªÉ«¬∑’Ë∑”°“√»÷°…“√«¡∑—Èß ‘Èπ 50 √“¬

2. °“√ª√–‡¡‘π°àÕπ°“√ºà“μ—¥ (Preoperative

evaluation)

ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√»÷°…“μâÕß‰¥â√—∫°“√μ√«®

ª√–‡¡‘π°àÕπºà“μ—¥‡æ◊ËÕÀ“μ”·Àπàß√Õ¬‚√§ ·≈–®ÿ¥

°”‡π‘¥™—° ‰¥â·°à °“√ —́°ª√–«—μ‘‚√§≈¡™—°¢ÕßºŸâªÉ«¬

ª√–°Õ∫¥â«¬°“√¡’À√◊Õ‰¡à¡’¿“«–™—°·∫∫‡°√Áß°√–μÿ°∑—Ë«μ—«

(generalize tonic-clonic seizure, GTC) Õ“¬ÿ∑’Ë‡√‘Ë¡™—°

√–¬–‡«≈“¥”‡π‘π‚√§≈¡™—°°àÕπ‡¢â“√—∫°“√ºà“μ—¥ ª√–«—μ‘

°“√ºà“μ—¥‚√§≈¡™—°„πÕ¥’μ ª√–«—μ‘°“√¡’‰¢â™—°·≈–°“√

∫“¥‡®Á∫∑“ß ¡Õß„πÕ¥’μ ·≈–√–¥—∫ μ‘ªí≠≠“°àÕπ√—∫

°“√ºà“μ—¥  °“√®—∫¿“æ°“√™—°·≈–μ√«®§≈◊Ëπ‰øøÑ“ ¡Õß

ºà“πÀπ—ß»’√…–‡æ◊ËÕÀ“®ÿ¥°”‡π‘¥™—°Õ¬à“ßμàÕ‡π◊ËÕß  (Video-

EEG monitoring) ‚¥¬„™âÕ‘‡≈§‚μ√¥μ‘¥ºà“πÀπ—ß»’√…–

(scalp electrodes)  °“√μ√«®¿“æ ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°

‰øøÑ“ (MRI brain, epilepsy protocol) ‚¥¬¡’°“√„™â∑—Èß

‡§√◊ËÕß¢π“¥ 1.5 ·≈– 3 ‡∑ ≈à“ (tesla) ·≈–„™â MR im-

aging protocol ‚¥¬√«¡¿“æ coronal T1-weighted gra-

dient-echo ∑’Ëμ—¥¢π“π°—∫°â“π ¡Õß ( brainstem), fluid-

attenuated inversion recovery (FLAIR) ·≈– T2-weighted

spin-echo °—∫ T1-weighted inversion recovery ∑’Ë

μ—¥μ—Èß©“°°—∫ ¡Õß à«πŒ‘ª‚ª·§¡ªí  (hippocampus)

πÕ°‡Àπ◊Õ®“°¿“æ ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“μ“¡ª°μ‘

·≈–·∫àß≈—°…≥–¿“æ ¡Õß‡ªìπμ√«®‰¡àæ∫√Õ¬‚√§

(negative lesion) À√◊Õæ∫√Õ¬‚√§·∫∫¡’¢Õ∫‡¢μ™—¥‡®π

(well-circumscribed lesions) À√◊Õ ‰¡à¡’¢Õ∫‡¢μ™—¥‡®π

(ill-defined lesions) ·≈–√Õ¬‚√§‡¥’¬« (single lesion)

À√◊ÕÀ≈“¬√Õ¬‚√§ ( multiple lesions)

À“°‰¡àæ∫§«“¡º‘¥ª°μ‘¢Õß¿“æ§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“

 ¡Õß À√◊Õ¿“æ§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ ¡Õß∑’Ëæ∫§«“¡º‘¥

ª°μ‘‰¡à Õ¥§≈âÕß°—∫≈—°…≥–°“√™—°·≈–®ÿ¥°”‡π‘¥°“√™—°

ºŸâªÉ«¬®–‰¥â√—∫°“√μ√«®∑“ß°—¡¡—πμ√—ß ’¥â«¬ Positron

Emission Tomography (PET scan) À√◊Õ Single-Photon

Emission Computed Tomography (SPECT) μàÕ‰ª

·≈â«π”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥¡“‡¢â“∑’Ëª√–™ÿ¡°“√√—°…“‚√§≈¡™—°

‡æ◊ËÕæ‘®“√≥“‡≈◊Õ°°“√ºà“μ—¥ ·≈–≈—°…≥–°“√ºà“μ—¥∑’Ë

‡À¡“– ¡μàÕºŸâªÉ«¬ ‚¥¬ºŸâªÉ«¬∑’Ë¬—ß‰¥â¢âÕ¡Ÿ≈®ÿ¥°”‡π‘¥°“√

™—°‰¡àæ’¬ßæÕ ¬‘π¬Õ¡√—∫°“√ºà“μ—¥·≈–‰¡à¡’¢âÕÀâ“¡μàÕ

°“√ºà“μ—¥ ®–‰¥â√—∫°“√ºà“μ—¥«“ß·ºàπÕ‘‡≈§‚μ√¥„μâ‡¬◊ËÕ

Àÿâ¡ ¡Õß (subdural grid implantation) ‡æ◊ËÕÀ“®ÿ¥

°”‡π‘¥™—°μàÕ‰ª

3. ¢—ÈπμÕπ°“√ºà“μ—¥ (Surgical procedure) ·≈–
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°“√μ√«®®—∫§≈◊Ëπ‰øøÑ“ ¡Õß®“°„π°–‚À≈°»’√…– (In-

tracranial EEG monitoring)

„π°“√ºà“μ—¥«“ß·ºàπÕ‘‡≈§‚μ√¥„μâ‡¬◊ËÕÀÿâ¡ ¡Õß

(subdural grid implantation) ‡æ◊ËÕÀ“®ÿ¥°”‡π‘¥™—°

ºŸâªÉ«¬°≈ÿà¡π’È®–‰¥â√—∫°“√ºà“μ—¥Õ¬à“ßπâÕ¬ 2 §√—Èß (two-

stage surgery)  ºà“μ—¥§√—Èß·√°®–‡ªìπ°“√«“ß·ºàπÕ‘‡≈§

‚μ√¥¢Õß∫√‘…—∑ Cortec : PMT corporation À√◊Õ Ad-Tech

medical instrument corporation „μâ‡¬◊ËÕÀÿâ¡ ¡Õß∫πº‘«

 ¡Õß¢â“ß∑’Ë§“¥«à“¡’®ÿ¥°”‡π‘¥™—°‚¥¬Õ“»—¬¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ

∑’Ë°≈à“«¡“ ‚¥¬ª√– “∑»—≈¬·æ∑¬åºŸâ‡™’Ë¬«™“≠¥â“π°“√

ºà“μ—¥‚√§≈¡™—° ´÷ËßºŸâªÉ«¬∑ÿ°√“¬®–‰¥â√—∫°“√ºà“μ—¥®“°

ª√– “∑»—≈¬·æ∑¬å§π‡¥’¬«°—π  ·≈–À≈—ß®“°π—ÈπºŸâªÉ«¬

®–‰¥â√—∫°“√μ√«®®—∫§≈◊Ëπ‰øøÑ“ ¡Õß ·≈–∫—π∑÷°≈—°…≥–

Õ“°“√™—°Õ¬à“ßμàÕ‡π◊ËÕß„πÀâÕßæ—° ”À√—∫ºŸâªÉ«¬ (video-

EEG monitoring unit) ‡ªìπ√–¬–‡«≈“ 1  —ª¥“Àå ‚¥¬

Õ“¬ÿ√·æ∑¬å À√◊Õ°ÿ¡“√·æ∑¬åºŸâ‡™’Ë¬«™“≠¥â“π‚√§≈¡™—°

·≈–„π°√≥’∑’Ë®ÿ¥°”‡π‘¥™—°„°≈âμ”·Àπàß ”§—≠¢Õß ¡Õß

®–∑”°“√μ√«®À“μ”·Àπàß¢Õß ¡Õß∑’Ë§«∫§ÿ¡°“√

‡§≈◊ËÕπ‰À«·≈–/À√◊Õ°“√æŸ¥¥â«¬ (Motor and/or language

mapping)  ·≈â«®÷ß¥”‡π‘π°“√ºà“μ—¥‡æ◊ËÕ‡Õ“·ºàπÕ‘‡≈§

‚μ√¥ÕÕ° ·≈–°”®—¥®ÿ¥°”‡π‘¥™—°‚¥¬À≈’°‡≈’Ë¬ßμ”·Àπàß

 ¡Õß∑’Ë ”§—≠Õ’°§√—Èß

4. °“√ª√–‡¡‘πªí®®—¬∑’Ë§“¥«à“‡°’Ë¬«¢âÕß°—∫º≈

 —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥

4.1 °“√»÷°…“∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ (Histo-

pathological studies)

º≈™‘Èπ‡π◊ÈÕ®“°°“√ºà“μ—¥ ¡“®“°°“√Õà“πº≈¢Õß

æ¬“∏‘·æ∑¬åºŸâ‡™’Ë¬«™“≠¢Õß ∂“∫—πæ¬“∏‘«‘∑¬“ ‚¥¬·∫àß

°≈ÿà¡¢Õßº≈™‘Èπ‡π◊ÈÕ ‰¥â·°à

4.1.1 Malformations of cortical develop-

ment ‰¥â·°à cortical dysplasia, neuronal heterotropia

·≈– microdysgenesis

4.1.2 Tumors ‰¥â·°à DNET (dysembryo-

plastic neuroepithelial tumor), ganglioglioma, central

neurocytoma, oligodendroglioma ·≈– low grade astro-

cytoma À√◊Õ oligoastrocytoma

4.1.3 Gliosis

4.1.4 Acquired insults ‰¥â·°à inflamma-

tory process ®“°‚√§ Rasmussenûs encephalitis ·≈–

ischemic results

4.2 ¢Õ∫‡¢μ¢Õß°“√°”®—¥®ÿ¥°”‡π‘¥™—° (Ex-

tent of resection)

¢Õ∫‡¢μ¢Õß°“√°”®—¥®ÿ¥°”‡π‘¥™—° ´÷ËßÀ“‰¥â®“°

¢âÕ¡Ÿ≈°“√μ√«®®—∫§≈◊Ëπ‰øøÑ“ ¡Õß®“°„π°–‚À≈°»’√…–

(Intracranial EEG monitoring) ·∫àß‡ªìπºà“μ—¥°”®—¥®ÿ¥

°”‡π‘¥™—°ÕÕ°À¡¥ (complete resection), ºà“μ—¥°”®—¥

®ÿ¥°”‡π‘¥™—°ÕÕ°‰¡àÀ¡¥ (incomplete resection) ·≈–

‰¡à‰¥âºà“μ—¥°”®—¥®ÿ¥°”‡π‘¥™—°ÕÕ° (no resection)

4.3 ªí®®—¬∑’Ë§“¥«à“‡°’Ë¬«¢âÕß°—∫º≈°“√ºà“μ—¥

Õ◊ËπÊ

ªí®®—¬∑’Ë§“¥«à“‡°’Ë¬«¢âÕß°—∫º≈°“√ºà“μ—¥Õ◊ËπÊ

‰¥â·°à °“√™—°¿“¬À≈—ß°“√ºà“μ—¥√–¬–·√° (√–¬– —ª¥“Àå

·√°À≈—ß°“√ºà“μ—¥) ·≈–μ”·Àπàß°“√μ—¥°”®—¥®ÿ¥°”‡π‘¥™—°

‚¥¬·∫àß‡ªìπ frontal resection, parietal resection, oc-

cipital resection À√◊Õ multilobar resection °“√

ºà“μ—¥™π‘¥Õ◊Ëπ ‰¥â·°à hemispherectomy

5. °“√«—¥º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ (Postopera-

tive seizure outcome)

º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ª√–‡¡‘π®“°Õ—μ√“°“√

À“¬™—°·∫àßμ“¡ Engel’s classifications μ“¡μ“√“ß∑’Ë 1

¡’°“√ª√–‡¡‘πÕ—μ√“°“√À“¬™—°À≈—ß°“√ºà“μ—¥¢ÕßºŸâªÉ«¬∑’Ë

√–¬–‡«≈“ 1 ªï, 2 ªï, 3 ªï, 5 ªï ·≈–√–¬–‡«≈“∑’Ë¡“

μ‘¥μ“¡°“√√—°…“≈à“ ÿ¥  ·≈–¡’°“√·∫àß‡ªìπ°≈ÿà¡ºŸâªÉ«¬∑’Ë

¡’º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥¥’ ‰¥â·°à ºŸâªÉ«¬∑’Ë¡’Õ—μ√“°“√

À“¬™—°√–¥—∫ Engel class I ·≈–°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’º≈ —¡ƒ∑∏‘Ï

À≈—ß°“√ºà“μ—¥∑’Ë‰¡à¥’ ‰¥â·°à ºŸâªÉ«¬∑’Ë¡’Õ—μ√“°“√À“¬™—°√–¥—∫

Engel class II, III ·≈– IV

°“√ª≈Õ¥®“°°“√™—° (seizure remission) §◊Õ

°“√∑’Ëª√“»®“°Õ“°“√™—°μ—Èß·μàÀ≈—ßºà“μ—¥‡ªìπ√–¬–‡«≈“

μ‘¥μàÕ°—ππ“π¡“°°«à“ 2 ªï¢÷Èπ‰ª ‚¥¬®–¡’°“√„™â¬“°—π
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™—°Õ¬ŸàÀ√◊Õ‰¡à°Á‰¥â

°“√À“¬®“°°“√™—° (seizure cure) §◊Õ °“√∑’Ë

ª√“»®“°Õ“°“√™—°μ—Èß·μàÀ≈—ßºà“μ—¥‡ªìπ√–¬–‡«≈“μ‘¥μàÕ

°—ππ“π¡“°°«à“ 5 ªï¢÷Èπ‰ª ‚¥¬®–¡’°“√„™â¬“°—π™—°Õ¬Ÿà

À√◊Õ‰¡à°Á‰¥â

πÕ°®“°π’È¬—ß¡’°“√«—¥º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥‚¥¬

Õ“»—¬®”π«π°“√„™â¬“°—π™—°Õ’°¥â«¬ ·∫àß‡ªìπ „™â¬“°—π™—°

™π‘¥‡¥’¬« ·≈–„™â¬“°—π™—°À≈“¬™π‘¥‚¥¬„™â¬“¢π“¥§ß‡¥‘¡

≈¥≈ß À√◊Õ‡æ‘Ë¡¢÷Èπ

6. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡™‘ß ∂‘μ‘ (Statistical analy-

sis)

„™â ∂‘μ‘‡™‘ßæ√√≥π“ ‰¥â·°à ®”π«π √âÕ¬≈– §à“

‡©≈’Ë¬ §à“°≈“ß °“√°√–®“¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

„π°“√Õ∏‘∫“¬≈—°…≥–¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬∑’Ë√—∫°“√ºà“μ—¥

·≈–«‘‡§√“–Àåμ—«·ª√‡¥’Ë¬« (univariate analysis)

À“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬μà“ßÊ°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß

°“√ºà“μ—¥ºŸâªÉ«¬ ‚¥¬„™â ∂‘μ‘‡™‘ßÕπÿ¡“π ‰¥â·°à  ∂‘μ‘ Pearson

chi-squared test À√◊Õ Fisherûs exact test °√≥’∑’Ë¢âÕ¡Ÿ≈

‡™‘ß§ÿ≥¿“æ‰¡àμàÕ‡π◊ËÕß ·≈–„™â ∂‘μ‘ independent samples

t test „π°√≥’∑’Ë‡ªìπ¢âÕ¡Ÿ≈‡™‘ßª√‘¡“≥μàÕ‡π◊ËÕß ‚¥¬„™â

‚ª√·°√¡ ”À√—∫§”π«≥ ∂‘μ‘‡ªìπ Statistics SPSS ver-

sion 22 for window

π”ªí®®—¬‡∫◊ÈÕßμâπ∑’Ë‰¥â®“°°“√«‘‡§√“–Àåμ—«·ª√‡¥’Ë¬«

(univariate analysis) ‚¥¬∑’Ë¡’ p<0.10 ¡“«‘‡§√“–ÀåμàÕ

‚¥¬„™â°“√«‘‡§√“–Àå°“√∂¥∂Õ¬æÀÿ‚≈®‘ μ‘° å (multiple

logistic regression)  À“§«“¡ —¡æ—π∏å°—∫Õ—μ√“°“√À“¬

™—°À≈—ßºà“μ—¥ ·≈–„™â Odds ratio ·≈–√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

95 % ∫Õ°√–¥—∫§«“¡ —¡æ—π∏å  ‚¥¬°”Àπ¥„Àâ√–¥—∫

§«“¡¡’π—¬ ”§—≠∑“ß ∂‘μ‘ §◊Õ p<0.05

º≈°“√»÷°…“ (Results)

ºŸâªÉ«¬‚√§≈¡™—°∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ

‰øøÑ“ ¡Õß à«ππÕ°‡∑¡æÕ√—≈ (extratemporal lobe epi-

lepsy) ∑’Ë‡¢â“√—∫°“√√—°…“¥â«¬°“√ºà“μ—¥°”®—¥®ÿ¥°”‡π‘¥

‚√§≈¡™—° ®”π«π 50 √“¬ ¡’Õ“¬ÿ‡©≈’Ë¬ 22.57 ªï ·∫àß

‡ªìπ‡æ»™“¬ 29 √“¬ (√âÕ¬≈– 58) ·≈–‡æ»À≠‘ß 21 √“¬

(√âÕ¬≈– 42) §à“¡—∏¬∞“π¢Õß√–¬–‡«≈“μ‘¥μ“¡º≈°“√

√—°…“À≈—ßºà“μ—¥π“π 4.67 ªï (°“√°√–®“¬ 0.67-9.33)

Õ“¬ÿ‡©≈’Ë¬∑’Ë‡°‘¥Õ“°“√™—° 8.72 ªï ·≈–§à“¡—∏¬∞“π¢Õß

√–¬–‡«≈“¥”‡π‘π‚√§≈¡™—°°àÕπ‡¢â“√—∫°“√ºà“μ—¥ 7.5 ªï

ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√»÷°…“¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—«

®”π«π 18 √“¬ (√âÕ¬≈– 36) ‡§¬‰¥â√—∫°“√ºà“μ—¥ ¡Õß

√—°…“‚√§≈¡™—°„πÕ¥’μ ®”π«π 13 √“¬ (√âÕ¬≈– 36)

·≈– à«π„À≠à‰¡à¡’ª√–«—μ‘‰¢â™—°·≈–‰¡à‰¥â√—∫°“√∫“¥‡®Á∫

∑“ß ¡Õß„πÕ¥’μ ·≈–¡’ 16 √“¬ ∑’Ë¡’¿“«–æ√àÕß∑“ß μ‘

ªí≠≠“ ·≈–®“°°“√μ√«®¿“æ∂à“¬ ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°

‰øøÑ“°àÕπºà“μ—¥ æ∫√Õ¬‚√§ ®”π«π 16 √“¬ (√âÕ¬≈–

32),  ‰¡àæ∫√Õ¬‚√§ ®”π«π 34 √“¬ (√âÕ¬≈– 68) ¥—ß

μ“√“ß∑’Ë 1 Engelûs classifications of seizure outcome

Class I: free from disabling seizures (nondisabling simple partial seizures only since operation, some disabling seizures

after operation but free from disabling seizure for more than 2 years)

Class Ia: completely seizure free since operation

Class II: rare disabling seizures (initially free from disabling seizure but still have rare seizure, rare disabling seizures

since operation, occasional disabling seizures since operation but rare seizures for the last 2 years, nocturnal

seizures only)

Class III: worthwhile improvement (worthwhile seizures reduction, prolonged seizure-free intervals amounting to >50%

of follow-up period but not less than 2 years)

Class IV: no worthwhile improvement (significant seizure reduction, no appreciable change, seizures worse)
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μ“√“ß∑’Ë 2

ºŸâªÉ«¬ à«π„À≠à‡¢â“√—∫°“√ºà“μ—¥«“ß·ºàπÕ‘‡≈§‚μ√¥

„μâ‡¬◊ËÕÀÿâ¡ ¡Õß §◊Õ ®”π«π 47 √“¬ (√âÕ¬≈– 94) °àÕπ

‡¢â“√—∫°“√ºà“μ—¥°”®—¥®ÿ¥°”‡π‘¥™—°  ”À√—∫™π‘¥¢Õß°“√

ºà“μ—¥ ¡’®”π«π 1 √“¬ ∑’Ë‡ªìπ Rasmussen’s encephalitis

·≈â«‰¥â√—∫°“√ºà“μ—¥·∫∫ hemispherectomy ·μà à«π„À≠à

‡¢â“√—∫°“√ºà“μ—¥°”®—¥®ÿ¥°”‡π‘¥™—° ‚¥¬·∫àßμ“¡μ”·Àπàß

 à«π ¡Õß∑’Ëºà“μ—¥‡ªìπ ¡Õß à«πø√Õπ∑—≈ (frontal) ®”π«π

21 √“¬,  à«πæ“‰√∑—≈ (parietal) ®”π«π 10√“¬,  à«π

ÕÕ°´‘ªî∑—≈ (occipital) ®”π«π 3 √“¬ ·≈–À≈“¬ à«π

(multilobar)  ®”π«π 11 √“¬ ‚¥¬ “¡“√∂μ—¥®ÿ¥°”‡π‘¥

™—°‰¥âÀ¡¥ ®”π«π 24 √“¬ (√âÕ¬≈– 48) ·≈–¡’ºŸâªÉ«¬

®”π«π 4 √“¬ ∑’Ë‰¡à “¡“√∂°”®—¥®ÿ¥°”‡π‘¥™—°‰¥â ‡π◊ËÕß®“°

‡ªìπμ”·Àπàß‡¥’¬«°—∫ ¡Õß à«π∑’Ë∑”Àπâ“∑’Ë ”§—≠„π¥â“π

°“√‡§≈◊ËÕπ‰À«√à“ß°“¬·≈–°“√„™â¿“…“   ”À√—∫º≈®ÿ≈

æ¬“∏‘«‘∑¬“¢Õß™‘Èπ‡π◊ÈÕ ¡Õß∑’Ëμ—¥ÕÕ°¡“ æ∫‡ªìπ§«“¡

º‘¥ª°μ‘·μà°”‡π‘¥¢Õßº‘« ¡Õß (Malformations of corti-

cal development) ®”π«π 30 √“¬ ·∫àß‡ªìπ focal corti-

cal dysplasia ®”π«π 21 √“¬, neuronal heterotropia

®”π«π 5 √“¬ ·≈– microdysgenesis ®”π«π 4 √“¬

æ∫‡π◊ÈÕßÕ° ¡Õß (Tumors) ®”π«π 6 √“¬ ·∫àß‡ªìπ DNET

®”π«π 2 √“¬, central neurocytoma ®”π«π 1 √“¬,

pilocytic astrocytoma ®”π«π 2 √“¬ ·≈– oligodendro-

glioma ®”π«π 1 √“¬ æ∫ gliosis ®”π«π 5 √“¬ æ∫

°“√Õ—°‡ ∫≈—°…≥–¢Õß Rasmussen’s encephalitis ®”π«π

1 √“¬ ·≈–≈—°…≥– ¡Õß¢“¥‡≈◊Õ¥ ®”π«π 1 √“¬ (MCA

infarction ¢â“ß¢«“®“° cortical venous thrombosis)

¥—ßμ“√“ß∑’Ë 3

ºŸâªÉ«¬ à«π„À≠à®”π«π 47 √“¬ (√âÕ¬≈– 94) ¡’

§«“¡∂’Ë°“√™—°≈¥≈ßÀ≈—ß°“√ºà“μ—¥ ºŸâªÉ«¬∑—ÈßÀ¡¥¬—ß§ß

μâÕß„™â¬“°—π™—°À≈—ßºà“μ—¥ ·≈– à«π„À≠à “¡“√∂≈¥

¢π“¥¬“°—π™—°‰¥â ·≈–¡’ 1 √“¬∑’Ë„™â¬“°—π™—°‡À≈◊Õ·§à

™π‘¥‡¥’¬«„π°“√μ‘¥μ“¡‡ªìπ√–¬–‡«≈“π“π 6.25 ªï ·≈–

¡’·πâ«‚πâ¡∑’Ë®–À¬ÿ¥¬“‰¥â„πÕπ“§μ ¡’ºŸâªÉ«¬®”π«π 18 √“¬

(√âÕ¬≈– 36) ∑’Ëª≈Õ¥Õ“°“√™—° ·≈–¡’®”π«π 10 √“¬

(√âÕ¬≈– 20) ∑’ËÀ“¬®“°°“√™—° ·≈–¡’ºŸâªÉ«¬®”π«π 13 √“¬

(√âÕ¬≈– 26) ∑’Ë¡’°“√™—°À≈—ßºà“μ—¥√–¬–·√° (¿“¬„π

Àπ÷Ëß —ª¥“ÀåÀ≈—ß°“√ºà“μ—¥) ´÷Ëß¡’§«“¡ —¡æ—π∏å°—∫Õ—μ√“

°“√À“¬™—°À≈—ßºà“μ—¥ ¥—ßμ“√“ß∑’Ë 4

º≈°“√»÷°…“¥â“πÕ—μ√“°“√À“¬™—°À≈—ß‰¥â√—∫°“√
ºà“μ—¥

º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—° ª√–‡¡‘π

‚¥¬¥Ÿ®“°Õ—μ√“°“√À“¬™—° (seizure outcome) ·∫àß

√–¥—∫μ“¡ Engel’s classification æ∫«à“¡’ºŸâªÉ«¬∑’Ë‰¡à¡’

Õ“°“√™—° À√◊Õ¡’Õ—μ√“°“√À“¬™—°√–¥—∫ Engel I (free from

any disabling seizure) ®”π«π 28 √“¬ ∑’Ë√–¬–‡«≈“ 1 ªï

À≈—ß√—∫°“√ºà“μ—¥, ®”π«π 24 √“¬ ∑’Ë√–¬–‡«≈“ 2 ªï

À≈—ß√—∫°“√ºà“μ—¥, ®”π«π 19 √“¬ ∑’Ë√–¬–‡«≈“ 3 ªï

À≈—ß√—∫°“√ºà“μ—¥ ·≈–®”π«π 16 √“¬ ∑’Ë√–¬–‡«≈“ 5 ªï

À≈—ß√—∫°“√ºà“μ—¥ ·≈– ¥—ßμ“√“ß∑’Ë 5

º≈°“√»÷°…“‡°’Ë¬«°—∫ªí®®—¬∑’Ë„™âæ¬“°√≥å‚√§À≈—ß
°“√ºà“μ—¥

®“°°“√«‘‡§√“–Àåμ—«·ª√‡¥’Ë¬« (univariate analysis)

À“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬μà“ßÊ °—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß

°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—° æ∫«à“ Õ“¬ÿ, Õ“¬ÿ∑’Ë‡√‘Ë¡‡ªìπ‚√§

≈¡™—°, √–¬–‡«≈“‡ªìπ‚√§≈¡™—°°àÕπºà“μ—¥, §«“¡∂’Ë„π

°“√™—°, ª√–«—μ‘°“√ºà“μ—¥‚√§≈¡™—°„πÕ¥’μ, ª√–«—μ‘‰¥â√—∫

∫“¥‡®Á∫∑“ß ¡Õß, ª√–«—μ‘‰¢â™—°„πÕ¥’μ, ≈—°…≥–¿“æ

§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ ¡Õß, ·≈–º≈™‘Èπ‡π◊ÈÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

‰¡à¡’§«“¡ —¡æ—π∏å∑’Ë¡’π—¬ ”§—≠∑“ß ∂‘μ‘°—∫º≈ —¡ƒ∑∏‘Ï

À≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—° ·≈–æ∫«à“ªí®®—¬∑’Ë¡’§«“¡

 —¡æ—π∏å°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ ‰¥â·°à °“√¡’Õ“°“√™—°·∫∫‡°√Áß°√–μÿ°∑—Ë«μ—«

(p=0.018), °“√™—°À≈—ßºà“μ—¥√–¬–·√° (p=0.024)

·≈–¢Õ∫‡¢μ°“√μ—¥®ÿ¥°”‡π‘¥™—° (p=0.005)  ¥—ßμ“√“ß

∑’Ë 6

®“°°“√«‘‡§√“–Àåμ—«·ª√À≈“¬μ—«·ª√ ( multivari-

ate analysis) À“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬∑’Ë„™â
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μ“√“ß∑’Ë 2 · ¥ß¢âÕ¡Ÿ≈æ◊Èπ∞“π∑—Ë«‰ª¢ÕßºŸâªÉ«¬

®”π«π √âÕ¬≈–

‡æ»
™“¬ 29 58
À≠‘ß 21 42

Õ“¬ÿ (ªï)
πâÕ¬°«à“ 18 21 42
¡“°°«à“ 18 29 58
§à“‡©≈’Ë¬± à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π 22.57±12.416
§à“¡—∏¬∞“π (μË” ÿ¥- Ÿß ÿ¥) 21 (6-60)

Õ“™’æ
π—°‡√’¬ππ—°»÷°…“ 20 40
«à“ßß“π 23 46
∏ÿ√°‘® à«πμ—« 2 4
≈Ÿ°®â“ß 5 10

√–¥—∫°“√»÷°…“
‰¡à‰¥â»÷°…“ 8 16
ª√–∂¡»÷°…“ 20 40
¡—∏¬¡»÷°…“μÕπμâπ 4 8
¡—∏¬¡»÷°…“μÕπª≈“¬ 9 18
ª«™./ª« . 2 4
ª√‘≠≠“ 7 14

§«“¡∂’Ë„π°“√™—°
À≈“¬§√—ÈßμàÕ«—π 17 34
∫“ß§√—ÈßμàÕ«—π 12 24
∫“ß§√—ÈßμàÕ —ª¥“Àå 12 24
∫“ß§√—ÈßμàÕ‡¥◊Õπ 9 18

°“√¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—« (GTC)
¡’ 18 36
‰¡à¡’ 32 64

ª√–«—μ‘°“√ºà“μ—¥‚√§≈¡™—°„πÕ¥’μ
¡’ 13 26
‰¡à¡’ 37 74

ª√–«—μ‘‰¥â√—∫∫“¥‡®Á∫∑“ß ¡Õß
¡’ 4 8
‰¡à¡’ 46 92

ª√–«—μ‘‰¢â™—°„πÕ¥’μ
¡’ 1 2
‰¡à¡’ 49 98

√–¥—∫ μ‘ªí≠≠“
ª°μ‘ 34 68
¡’¿“«–æ√àÕß∑“ß μ‘ªí≠≠“ 16 32

≈—°…≥–¿“æ§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ ¡Õß
æ∫√Õ¬‚√§ 16 32
‰¡àæ∫√Õ¬‚√§ 34 68

Õ“¬ÿ∑’Ë‡°‘¥Õ“°“√™—° (ªï)
§à“‡©≈’Ë¬± à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π 8.72±8.88
§à“¡—∏¬∞“π (μË” ÿ¥- Ÿß ÿ¥) 6.0 (0.33-48)

√–¬–‡«≈“¥”‡π‘π‚√§≈¡™—°°àÕπ√—∫°“√ºà“μ—¥ (ªï)
§à“‡©≈’Ë¬± à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π 9.42±8.00
§à“¡—∏¬∞“π (μË” ÿ¥- Ÿß ÿ¥) 7.5 (0-30)

√–¬–‡«≈“μ‘¥μ“¡º≈°“√√—°…“ (ªï)
§à“‡©≈’Ë¬± à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π 4.28±2.42
§à“¡—∏¬∞“π (μË” ÿ¥- Ÿß ÿ¥) 4.67 (0.67-9.33)
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‡∑’¬∫°—∫ºŸâªÉ«¬∑’Ë‰¡à¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—« ·≈–

¢Õ∫‡¢μ°“√μ—¥®ÿ¥°”‡π‘¥™—° (p=0.012) ‚¥¬ºŸâªÉ«¬∑’Ë‰¥â

√—∫°“√μ—¥®ÿ¥°”‡π‘¥™—°ÕÕ°À¡¥¡’‚Õ°“ ∑’Ë®–¡’º≈ —¡

ƒ∑∏‘ÏÀ≈—ßºà“μ—¥∑’Ë‰¡à¥’ 0.171 ‡∑à“‡¡◊ËÕ‡∑’¬∫°—∫ºŸâªÉ«¬∑’Ë‰¡à

‰¥â√—∫°“√μ—¥®ÿ¥°”‡π‘¥™—°ÕÕ°À¡¥ ¥—ßμ“√“ß∑’Ë 7

∫∑«‘®“√≥å (Discussion)

°“√»÷°…“«‘®—¬§√—Èßπ’È‡ªìπ°“√À“º≈ —¡ƒ∑∏‘Ï√–¬–¬“«

·≈–ªí®®—¬∑’Ë„™âæ¬“°√≥å‚√§À≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡

™—°∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«ππÕ°

‡∑¡æÕ√—≈ ∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“ ‚¥¬¥Ÿ„π

·ßà¢ÕßÕ—μ√“°“√À“¬™—°À≈—ß‰¥â√—∫°“√ºà“μ—¥ ´÷Ëßæ∫«à“°“√

¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—« ·≈–°“√μ—¥®ÿ¥°”‡π‘¥™—°

μ“√“ß∑’Ë 3 · ¥ß¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°“√ºà“μ—¥ºŸâªÉ«¬

®”π«π √âÕ¬≈–

™π‘¥°“√ºà“μ—¥ ¡Õß

Frontal resection 21 42

Parietal resection 10 20

Occipital resection 3 6

Multilobar resection 11 22

Hemispherectomy 1 2

‰¡à‰¥âºà“μ—¥°”®—¥®ÿ¥°”‡π‘¥™—° 4 8

°“√«“ß·ºàπÕ‘‡≈§‚μ√¥∫πº‘« ¡Õß

¡’ 47 94

‰¡à¡’ 3 6

º≈™‘Èπ‡π◊ÈÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

Malformation of cortical developmenta 30 60

Tumorsb 6 12

Gliosis 8 16

Acquired insultsc 2 4

‰¡à¡’º≈™‘Èπ‡π◊ÈÕ 4 8

¢Õ∫‡¢μ°“√μ—¥®ÿ¥°”‡π‘¥™—°

μ—¥ÕÕ°À¡¥ 24 48

μ—¥ÕÕ°‰¡àÀ¡¥ 22 44

‰¡à‰¥âμ—¥®ÿ¥°”‡π‘¥™—° 4 8

a ·∫àß‡ªìπ focal cortical dysplasia ®”π«π 21 √“¬, neuronal het-

erotropia ®”π«π 5 √“¬ ·≈– microdysgenesis ®”π«π 4 √“¬
b ·∫àß‡ªìπ DNET ®”π«π 2 √“¬, central neurocytoma ®”π«π 1 √“¬,

pilocytic astrocytoma ®”π«π 2 √“¬ ·≈– oligodendroglioma ®”π«π

1 √“¬
c ·∫àß‡ªìπ æ∫°“√Õ—°‡ ∫≈—°…≥–¢Õß Rasmussenûs encephalitis ®”π«π

1 √“¬ ·≈–≈—°…≥– ¡Õß¢“¥‡≈◊Õ¥ ®”π«π 1 √“¬

μ“√“ß∑’Ë 4 · ¥ß¢âÕ¡Ÿ≈‡°’Ë¬«°—∫º≈°“√ºà“μ—¥ºŸâªÉ«¬

®”π«π √âÕ¬≈–

°“√™—°À≈—ßºà“μ—¥√–¬–·√° (early postoperative seizure)

¡’ 13 26

‰¡à¡’ 37 74

§«“¡∂’Ë°“√™—°À≈—ßºà“μ—¥

§ß‡¥‘¡ 2 4

¡“°¢÷Èπ 1 2

≈¥≈ß 47 94

√–¬–‡«≈“ª≈Õ¥°“√™—° (ªï)

§à“‡©≈’Ë¬± à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π 1.59±2.27

§à“¡—∏¬∞“π (μË” ÿ¥- Ÿß ÿ¥) 0.42 (0-9.33)

ª≈Õ¥Õ“°“√™—° (Seizure remission)

ª≈Õ¥Õ“°“√™—° 18 36

‰¡àª≈Õ¥Õ“°“√™—° 32 64

À“¬®“°Õ“°“√™—° (Seizure free)

À“¬®“°Õ“°“√™—° 10 20

‰¡àÀ“¬®“°Õ“°“√™—° 40 80

®”π«π¬“°—π™—°À≈—ßºà“μ—¥

™π‘¥‡¥’¬« 1 2

À≈“¬™π‘¥ ª√‘¡“≥‡∑à“‡¥‘¡ 15 30

À≈“¬™π‘¥·≈–‡æ‘Ë¡ª√‘¡“≥ 2 4

À≈“¬™π‘¥·≈–≈¥ª√‘¡“≥ 32 64

æ¬“°√≥å‚√§°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—°

æ∫«à“°“√™—°À≈—ßºà“μ—¥√–¬–·√°‰¡à¡’§«“¡ —¡æ—π∏å∑’Ë¡’

π—¬ ”§—≠∑“ß ∂‘μ‘°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§

≈¡™—° ·≈–æ∫«à“ªí®®—¬∑’Ë„™âæ¬“°√≥å‚√§∑’Ë¡’§«“¡

 —¡æ—π∏å°—∫º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘ ‰¥â·°à °“√¡’Õ“°“√™—°·∫∫‡°√Áß°√–μÿ°∑—Ë«μ—«

(p=0.039) ‚¥¬ºŸâªÉ«¬∑’Ë¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—«¡’

‚Õ°“ ∑’Ë®–¡’º≈ —¡ƒ∑∏‘ÏÀ≈—ßºà“μ—¥∑’Ë‰¡à¥’ 4.791 ‡∑à“‡¡◊ËÕ
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ÕÕ°‰¡àÀ¡¥ ‡ªìπªí®®—¬Õ‘ √–∑’Ë ”§—≠∑’Ë∑”„Àâ°“√æ¬“°√≥å

‚√§À≈—ßºà“μ—¥‰¡à¥’ ´÷Ëß Õ¥§≈âÕß°—∫À≈“¬°“√»÷°…“∑’Ë

ºà“π¡“ (°“√»÷°…“„πªï §.». 2008 ‚¥¬ Elsharkawy

·≈–§≥–14  ·≈–°“√»÷°…“„πªï §.». 2013 ‚¥¬ Siew JS

·≈–§≥–16)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“∑’Ëºà“π¡“Õ¥’μ14,15,

16,17,18  „π¥â“π¢Õßªí®®—¬Õ◊ËπÊ∑’Ë‡°’Ë¬«¢âÕß°—∫º≈ —¡ƒ∑∏‘Ï

À≈—ß°“√ºà“μ—¥ æ∫«à“ ªí®®—¬°àÕπ°“√ºà“μ—¥ ‰¥â·°à Õ“¬ÿ,

§«“¡∂’Ë„π°“√™—°, √–¬–‡«≈“‡ªìπ‚√§≈¡™—°°àÕπºà“μ—¥,

Õ“¬ÿ∑’Ë‡√‘Ë¡‡ªìπ‚√§≈¡™—°, ª√–«—μ‘°“√ºà“μ—¥‚√§≈¡™—°„π

Õ¥’μ, ª√–«—μ‘°“√‰¥â√—∫∫“¥‡®Á∫∑“ß ¡Õß, ª√–«—μ‘‰¢â™—°

„πÕ¥’μ ·≈–°“√æ∫À√◊Õ‰¡àæ∫√Õ¬‚√§∑’Ëº‘¥ª°μ‘®“°°“√

μ√«®¿“æ ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ √«¡∑—Èßªí®®—¬

√–À«à“ßºà“μ—¥·≈–À≈—ßºà“μ—¥ ‰¥â·°à º≈™‘Èπ‡π◊ÈÕ∑“ß®ÿ≈

æ¬“∏‘«‘∑¬“ ·≈–°“√¡’À√◊Õ‰¡à¡’¿“«–™—°À≈—ßºà“μ—¥√–¬–·√°

‰¡à¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘°—∫Õ—μ√“°“√

À“¬™—°À≈—ß°“√ºà“μ—¥

®“°°“√»÷°…“‡√“æ∫«à“°“√¡’°“√™—°À≈—ßºà“μ—¥

√–¬–·√° ‰¡à‰¥â‡ªìπμ—«æ¬“°√≥åº≈ —¡ƒ∑∏‘Ï√–¬–¬“«À≈—ß

°“√ºà“μ—¥ ·≈–Õ“®‰¡à‰¥â‡ªìπªí®®—¬∑’Ë∫àß∫Õ°∂÷ß°“√∑’Ëμ—¥

®ÿ¥°”‡π‘¥™—°ÕÕ°‰¡àÀ¡¥  „π√–¬–·√°À≈—ß°“√ºà“μ—¥

ºŸâªÉ«¬¡’Õ—μ√“°“√À“¬™—°∑’Ë‰¡à¥’ ·μà‡¡◊ËÕμ‘¥μ“¡√–¬–

¬“«π“π¢÷Èπæ∫«à“¡’Õ—μ√“°“√À“¬™—°∑’Ë¥’¢÷Èπ‰¥â Õ“®‡ªìπ‰ª

μ“√“ß∑’Ë 5 · ¥ßÕ—μ√“°“√À“¬™—°À≈—ß‰¥â√—∫°“√ºà“μ—¥

√–¥—∫ √–¥—∫ √–¥—∫ √–¥—∫ √–¥—∫ ‰¡à‰¥â

√–¬–‡«≈“μ‘¥μ“¡º≈ Engel 1a Engel 1 Engel 2 Engel 3 Engel 4 μ‘¥μ“¡º≈

®”π«π ®”π«π ®”π«π ®”π«π ®”π«π ®”π«π

(√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–)

∑’Ë√–¬–‡«≈“ 1 ªï 12 (24) 28 (64) 9 (18) 6 (12) 4 (8) 3* (6)

∑’Ë√–¬–‡«≈“ 2 ªï 9 (18) 24 (48) 7 (14) 3 (6) 3 (6) 13 (26)

∑’Ë√–¬–‡«≈“ 3 ªï 8 (16) 19 (38) 5 (10) 2 (4) 7 (14) 17 (34)

∑’Ë√–¬–‡«≈“ 5 ªï 7 (14) 16 (32) 3 (6) 1 (2) 5 (10) 25 (50)

∑’Ë°“√μ‘¥μ“¡§√—Èß ÿ¥∑â“¬# 11 (22) 25 (50) 10 (20) 7 (14) 8 (16) -

#§à“¡—∏¬∞“π¢Õß√–¬–‡«≈“μ‘¥μ“¡º≈°“√√—°…“ 4.67 (0.67-9.33) ªï

*ºŸâªÉ«¬®”π«π 3 √“¬ Õ—μ√“°“√À“¬™—°√–¥—∫ Engel 3 ∑’Ë√–¬–‡«≈“ 8 ‡¥◊Õπ, √–¥—∫ Engel 4 ∑’Ë√–¬–‡«≈“ 9 ‡¥◊Õπ ·≈–√–¥—∫ Engel 2 ∑’Ë√–¬–‡«≈“ 11 ‡¥◊Õπ

μ“√“ß∑’Ë 6 · ¥ß°“√«‘‡§√“–Àåμ—«·ª√‡¥’Ë¬« (univariate

analysis)

ªí®®—¬ p-value

Õ“¬ÿ (ªï) 0.242#

§«“¡∂’Ë„π°“√™—° 0.066†

√–¬–‡«≈“‡ªìπ‚√§≈¡™—°°àÕπºà“μ—¥ 0.986#

Õ“¬ÿ∑’Ë‡√‘Ë¡‡ªìπ‚√§≈¡™—° 0.394#

ª√–«—μ‘°“√ºà“μ—¥‚√§≈¡™—°„πÕ¥’μ 0.747

ª√–«—μ‘‰¥â√—∫∫“¥‡®Á∫∑“ß ¡Õß 1.000†

ª√–«—μ‘‰¢â™—°„πÕ¥’μ 1.000†

°“√¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—« (GTC) 0.018*

≈—°…≥–¿“æ§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ ¡Õß 1.000

º≈™‘Èπ‡π◊ÈÕ∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ 0.734†

°“√™—°À≈—ßºà“μ—¥√–¬–·√° 0.024*

¢Õ∫‡¢μ°“√μ—¥®ÿ¥°”‡π‘¥™—° 0.005*

„™â ∂‘μ‘ Chi-Square test
† „™â ∂‘μ‘ Fisherûs exact test
# „™â ∂‘μ‘ Independent T test

* ¡’π—¬ ”§—≠∑“ß ∂‘μ‘

‰¥â«à“°“√™—°À≈—ßºà“μ—¥√–¬–·√°Õ“®‡°‘¥®“°√–¥—∫¬“°—π

™—°∑’Ë‰¡à‡æ’¬ßæÕ ¿“«–‡§√’¬¥ÕàÕπ≈â“ °“√¡’¿“«–‰¢â À√◊Õ

§«“¡º‘¥ª°μ‘¢Õß√–¥—∫‡°≈◊Õ·√à„π√à“ß°“¬¢ÕßºŸâªÉ«¬À≈—ß

‰¥â√—∫°“√ºà“μ—¥ ´÷Ëß®”‡ªìπμâÕß¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡μàÕ‰ª

„π à«π¢Õß≈—°…≥–¿“æ∂à“¬ ¡Õß¥â«¬§≈◊Ëπ·¡à‡À≈Á°
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°“√«“ß·ºπ°“√ºà“μ—¥√—°…“ºŸâªÉ«¬‚√§≈¡™—° §◊Õ °“√À“

μ”·Àπàß ¡Õß à«π∑’Ë∑”Àπâ“∑’Ë ”§—≠„Àâ‰¥â ‡æ◊ËÕ„Àâ “¡“√∂

μ—¥®ÿ¥°”‡π‘¥™—°ÕÕ°‰¥â¡“°∑’Ë ÿ¥ ·≈–‰¡à°àÕ„Àâ‡°‘¥§«“¡

º‘¥ª°μ‘¢Õß√–∫∫ª√– “∑À≈—ß°“√ºà“μ—¥ Õ—π®– àßº≈„Àâ

º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥¥’‡≈‘»¡“°∑’Ë ÿ¥ ∑—Èß„π¥â“πÕ—μ√“

°“√À“¬™—° ·≈–§ÿ≥¿“æ™’«‘μ¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“μ—¥

‚¥¬ª√– “∑»—≈¬·æ∑¬åºŸâ∑”°“√ºà“μ—¥μâÕß “¡“√∂‡≈◊Õ°

«‘∏’°“√μ√«®À“μ”·Àπàß ¡Õß à«π∑’Ë∑”Àπâ“∑’Ë ”§—≠„Àâ

‡À¡“– ¡°—∫ºŸâªÉ«¬„Àâ‰¥â ‡™àπ °“√ºà“μ—¥‡æ◊ËÕ«“ß·ºàπ

Õ‘‡≈§‚μ√¥„μâ‡¬◊ËÕÀÿâ¡ ¡Õß‡æ◊ËÕª√–‚¬™πå∑—Èß„π¥â“π°“√À“

®ÿ¥°”‡π‘¥™—° ·≈–°“√À“μ”·Àπàß ¡Õß à«π∑’Ë∑”Àπâ“∑’Ë

 ”§—≠

„π à«π¢Õßº≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—°

∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«ππÕ°‡∑¡

æÕ√—≈∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“π—Èπ ®“°°“√

∑∫∑«π«√√≥°√√¡∑’Ë‡°’Ë¬«¢âÕßæ∫«à“ Õ—μ√“°“√À“¬™—°

√–¥—∫ Engel I ®–Õ¬Ÿà„π™à«ß√âÕ¬≈– 27  ∂÷ß√âÕ¬≈–

7614,15,19-27 ·≈–Õ—μ√“°“√À“¬™—°®–≈¥≈ß‡¡◊ËÕ¡’°“√

μ“√“ß∑’Ë 7 · ¥ß°“√«‘‡§√“–Àå°“√∂¥∂Õ¬æÀÿ‚≈®‘ μ‘° å (multivariate analysis)

º≈ —¡ƒ∑∏‘ÏÀ≈—ß º≈ —¡ƒ∑∏‘ÏÀ≈—ß

ªí®®—¬∑’Ë„™âæ¬“°√≥å‚√§ °“√ºà“μ—¥∑’Ë¥’ °“√ºà“μ—¥∑’Ë‰¡à¥’ Adjusted Odds ratio p-value

®”π«π (√âÕ¬≈–) ®”π«π (√âÕ¬≈–) (95% CI)

°“√¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—« (GTC)

¡’ 5 (20) 13 (52) 4.791 (1.085-20.518) 0.039*

‰¡à¡’ 20 (80) 12 (48)

ª√–«—μ‘°“√ºà“μ—¥‚√§≈¡™—°„πÕ¥’μ

¡’ 6 (24) 7 (28) 0.880 (0.187-4.134) 0.871

‰¡à¡’ 19 (76) 18 (72)

°“√™—°À≈—ßºà“μ—¥√–¬–·√°

¡’ 3 (12) 10 (40) 3.391 (0.654-17.566) 0.146

‰¡à¡’ 22 (88) 15 (60)

¢Õ∫‡¢μ°“√μ—¥®ÿ¥°”‡π‘¥™—°

μ—¥ÕÕ°À¡¥ 17 (68) 7 (28) 0.171 (0.044-0.675) 0.012*

μ—¥ÕÕ°‰¡àÀ¡¥ 8 (32) 18 (72)

*¡’π—¬ ”§—≠∑“ß ∂‘μ‘

‰øøÑ“°àÕπ°“√ºà“μ—¥π—Èπ  ∂÷ß·¡â®–‰¡àæ∫√Õ¬‚√§∑’Ë™—¥‡®π

·μà°Á “¡“√∂¡’º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥∑’Ë¥’‰¥â ∂â“ “¡“√∂

À“®ÿ¥°”‡π‘¥™—°·≈–μ—¥ÕÕ°‰¥â¡“°æÕ  à«π°“√‰¥â√—∫°“√

ºà“μ—¥‚√§≈¡™—°´È”π—Èπ “¡“√∂∑”„ÀâÕ—μ√“°“√À“¬™—°¥’

¢÷Èπ°«à“μÕπ°àÕπ‡¢â“√—∫°“√ºà“μ—¥´È” ·μà‰¡à‰¥â‡ªìπªí®®—¬∑’Ë

∫àß∫Õ°«à“®– “¡“√∂∑”„Àâº≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥¥’¬‘Ëß¢÷Èπ

Õ“®‡ªìπ‰ª‰¥â«à“ºŸâªÉ«¬°≈ÿà¡π’È¡’®ÿ¥°”‡π‘¥™—°∑’Ë‡°‘¥¢÷Èπ„À¡à

À≈—ß°“√ºà“μ—¥§√—Èß·√°   ”À√—∫°“√≈¥¬“°—π™—°À≈—ß

ºà“μ—¥®–¡’º≈μàÕº≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥À√◊Õ‰¡àπ—Èπ¡’

°“√»÷°…“∑’Ëºà“π¡“®”π«ππâÕ¬ ·≈–∑“ßºŸâ«‘®—¬‡ÀÁπ«à“§«√

¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡‡°’Ë¬«°—∫‡√◊ËÕßπ’È

®“°°“√»÷°…“ªí®®—¬∑—ÈßÀ¡¥∑’Ë°≈à“«¡“«‘‡§√“–Àå‰¥â«à“

°“√μ—¥®ÿ¥°”‡π‘¥™—°ÕÕ°‰¥âÀ¡¥¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß

¬‘ËßμàÕº≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥„π·ßàÕ—μ√“°“√À“¬™—°

‚¥¬ “‡Àμÿ ”§—≠∑’Ë∑”„Àâ‰¡à “¡“√∂μ—¥®ÿ¥°”‡π‘¥™—°ÕÕ°

‰¥âÀ¡¥π—Èπ §◊Õ °“√∑’Ë®ÿ¥°”‡π‘¥™—°μ√ß°—∫μ”·Àπàß¢Õßº‘«

 ¡Õß∑’Ë∑”Àπâ“∑’Ë ”§—≠„π¥â“π°“√§«∫§ÿ¡°“√‡§≈◊ËÕπ‰À«

·≈–°“√„™â¿“…“ ¥—ßπ—Èπ ‘Ëß∑’Ë¡’§«“¡®”‡ªìπ‡ªìπÕ¬à“ß¬‘Ëß„π
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μ‘¥μ“¡ºŸâªÉ«¬√–¬–‡«≈“¬“«π“π¡“°¢÷Èπ ¡’°“√»÷°…“„πªï

§.». 2012 ‚¥¬ Mcintosh ·≈–§≥–28 ´÷Ëß‡ªìπ°“√

»÷°…“„πºŸâªÉ«¬®”π«π 81 §π ·∫∫μ‘¥μ“¡‰ª¢â“ßÀπâ“

æ∫«à“ ‡¡◊ËÕμ‘¥μ“¡ºŸâªÉ«¬À≈—ß‰¥â√—∫°“√ºà“μ—¥∑’Ë√–¬–‡«≈“ 1

ªï ·≈– 5 ªï ‚Õ°“ ∑’ËºŸâªÉ«¬®–ª√“»®“°°“√™—°¡’®”π«π

√âÕ¬≈– 23.5 ·≈– √âÕ¬≈– 14.7 μ“¡≈”¥—∫ ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫°“√»÷°…“„π§√—Èßπ’Èæ∫«à“ Õ—μ√“°“√À“¬™—°√–¥—∫

Engel I (ª√“»®“°°“√™—°) ¡’®”π«π√âÕ¬≈– 50 ‚¥¬¡’

§à“¡—∏¬∞“π¢Õß√–¬–‡«≈“μ‘¥μ“¡º≈°“√√—°…“ 4.67 ªï

´÷Ëß‡ªìπ°“√«—¥º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥√–¬–¬“« ´÷Ëß®–

‡ÀÁπ‰¥â«à“º≈°“√»÷°…“®–·μ°μà“ß°—π ‡π◊ËÕß®“°ºŸâªÉ«¬‚√§

≈¡™—°°≈ÿà¡π’È¡’ “‡Àμÿ‡°‘¥®“°æ¬“∏‘ ¿“æ∑’ËÀ≈“°À≈“¬

®ÿ¥°”‡π‘¥™—°°Á “¡“√∂‡°‘¥‰¥â®“°À≈“¬ à«π¢Õß ¡Õß∑—Èß

 Õß¢â“ß ·≈–μ”·Àπàß°“√ºà“μ—¥°Á‰¡à‰¥â‡ªìπ·∫∫·ºπ

‡¥’¬«°—π„πºŸâªÉ«¬·μà≈–√“¬ Õ’°∑—Èß√–¬–‡«≈“∑’Ëμ‘¥μ“¡º≈

°“√√—°…“°Á·μ°μà“ß°—π¥â«¬

 √ÿª°“√«‘®—¬ (Conclusion)

º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ºŸâªÉ«¬‚√§≈¡™—° ∑’Ë‡°‘¥®“°

§«“¡º‘¥ª°μ‘¢Õß§≈◊Ëπ‰øøÑ“ ¡Õß à«ππÕ°‡∑¡æÕ√—≈∑’Ë

‰¡àμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“¡’§«“¡À≈“°À≈“¬ ÷́Ëß

°“√«—¥º≈·≈–μ‘¥μ“¡ºŸâªÉ«¬‡ªìπ√–¬–‡«≈“π“πæÕ®÷ß®–

 “¡“√∂∫Õ°∂÷ßº≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥ ·≈–ªí®®—¬∑’Ë„™â

æ¬“°√≥å‚√§≈¡™—°À≈—ßºà“μ—¥‰¥â¥’∑’Ë ÿ¥  ‡π◊ËÕß¡“®“°ºŸâªÉ«¬

‚√§≈¡™—°°≈ÿà¡π’È¡’ “‡Àμÿ‡°‘¥®“°æ¬“∏‘ ¿“æ∑’ËÀ≈“°À≈“¬

·≈–¡’ªí®®—¬À≈“¬ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß Õ’°∑—Èßμ”·Àπàß°“√

ºà“μ—¥°Á‰¡à‰¥â‡ªìπ·∫∫·ºπ‡¥’¬«°—π„πºŸâªÉ«¬·μà≈–√“¬ ·μà

¢÷ÈπÕ¬Ÿà°—∫μ”·Àπàß®ÿ¥°”‡π‘¥™—°∑’Ëμ√«®æ∫·≈–μ”·Àπàß

 ¡Õß à«π∑’Ë∑”Àπâ“∑’Ë ”§—≠‡ªìπ ”§—≠ ®÷ß¡’§«“¡®”‡ªìπ

Õ¬à“ß¬‘Ëß∑’ËμâÕßÀ“«‘∏’·≈–‡∑§‚π‚≈¬’¡“ª√–‡¡‘πªí®®—¬∑—Èß

 Õßπ’È„Àâ‰¥â ‡æ◊ËÕ„Àâ°“√ºà“μ—¥‚√§≈¡™—°¡’ª√– ‘∑∏‘¿“æ„π

°“√√—°…“·≈–ª≈Õ¥¿—¬¡“°∑’Ë ÿ¥ ·≈–®“°°“√∑’Ëæ∫

«à“°“√¡’¿“«–™—°‡°√Áß°√–μÿ°∑—Ë«μ—«‡ªìπªí®®—¬Õ‘ √–∑’Ë„™â„π

°“√æ¬“°√≥å‚√§≈¡™—°À≈—ß°“√ºà“μ—¥‰¥â ®÷ß¡’§«“¡

®”‡ªìπ∑’ËμâÕß¡’°“√ª√–‡¡‘π¿“«–π’È°àÕπ°“√ºà“μ—¥¥â«¬

ªí®®—¬‡À≈à“π’È¡’ª√–‚¬™πå‡ªìπÕ¬à“ß¬‘Ëß„π°“√„Àâ¢âÕ¡Ÿ≈°—∫ºŸâ

ªÉ«¬·≈–≠“μ‘°àÕπæ‘®“√≥“μ—¥ ‘π„®‡¢â“√—∫°“√ºà“μ—¥‚√§

≈¡™—° º≈ —¡ƒ∑∏‘ÏÀ≈—ß°“√ºà“μ—¥¥â“πÕ—μ√“°“√À“¬™—°∑’Ë¥’

‡≈‘»¬àÕ¡¡“®“°°“√μ√«®æ∫®ÿ¥°”‡π‘¥™—°·≈– “¡“√∂μ—¥

ÕÕ°‰¥âÀ¡¥ °“√¥Ÿ·≈√—°…“‚¥¬ À«‘™“™’æ®÷ß¡’§«“¡

®”‡ªìπ‡ªìπÕ¬à“ß¬‘Ëß  ‡æ◊ËÕ„Àâ‰¥âº≈°“√√—°…“∑’Ë¥’∑’Ë ÿ¥μàÕ

ºŸâªÉ«¬‚√§≈¡™—°
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Abstract

Background: Malignant middle cerebral artery (MCA) infarction is a devastating clinical entity af-
fecting about 10% of stroke patients. Decompressive craniectomy has been found to reduce mortality rates
and improve outcome in patients. Key factors associated with favorable outcome include younger age and
early surgical treatment. There is ongoing debate as to whether surgery should be routinely performed,
considering the very high rates of disability and functional dependence in elderly survivors. Further data on
what is the best management in older age, how to provide the best comprehensive neurological and medical
care, and how to inform families facing complex decisions on surgical intervention in deteriorating patients
have been still required.

Methods: A retrospective case review study was conducted to compare patients treated with medi-
cal therapy and decompressive surgery for malignant MCA infarction in Chumphon Ket Udomsakdi Province
Hospital over a period of 3 years (from January 2012 and September 2014). Outcome was assessed in
terms of mortality rate at 30 days, Glasgow Outcome Score (GOS) on discharge, and modified Rankin scale
(mRS) at 6 months.

Results: No significant difference was seen between patients treated with medical therapy and
decompressive surgery in mortality rate reduction, GOS at discharge, and mRS at 6 months. Mortality rate of
medical therapy was 35.7% compared to 30.7% in patients treated with surgery. Good functional outcome
based on mRS was seen in 60.8% of patients receiving medical treatment, comparing to 46.2% of patients
treated with surgery. Even the results were not met significantly association by statistic calculation, it seem
that patients with age > 50 years derived good outcome from medical treatment and the patients with age
≤ 50 years derived better outcome from surgical treatment. Factors associated with good outcome in
medical therapy included pre-treated CT midline shift less than 10 mm (P < 0.05) and GCS of 10-13 (P
< 0.05). Dominant hemisphere involvement and hemorrhagic transformation were not significantly associ-
ated with functional outcome.

Conclusion: Malignant MCA infarction is a critical condition that warrant immediate, specialized
neurointensive care and often neurosurgical intervention. Early medical therapy should be considered in
patients who continue to deteriorate neurologically. Elderly patients may benefit greatly from such an ap-
proach, and although disabled, they may be functionally independent. Age is an important factor to consider
in patient selection for surgery. Appropriate patients are relatively young, in the first five decades of life.
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Background
Middle cerebral artery (MCA) infarction is a clini-

cal entity affecting up to 10% of all patients diag-

nosed with ischemic stroke. It is defined as an infarc-

tion involving an area encompassing at least two thirds

of that supplied by the MCA.1 The development of a

space-occupying hemispheric infarction occurs in a

subset of patients with ischemic stroke. Massive brain

edema and herniation, a condition known as malignant

MCA infarction. Severe swelling increases intracranial

pressure (ICP) and leads to progressive brainstem

dysfunction. It is a life-threatening condition with a

high mortality rate. Intensive medical therapy have

so far been ineffective, with reported mortality rates

being as high as 80% despite optimum medical

management.2,5 A space-occupying mass effect de-

velops rapidly and predictably over the initial 5 days

after presentation. The initial presenting features in-

clude symptoms and signs of MCA occlusion, such as

hemiparesis, hemiplegia, gaze preferences, and al-

tered consciousness.3 Decompressive craniectomy

with duroplasty has been proposed as a treatment

option for large hemispheric infarctions with cerebral

edema.4 Based on the rationale of treatment that the

temporary removal of a part of the skull would create

space to allow swollen brain (edematous tissue) to

expand outside the cranium, thereby allowing for nor-

malization of intracranial pressure, preventing brain tis-

sue herniation, and preserving cerebral blood flow to

prevent secondary brain damage.5 The procedure can

be performed in every neurosurgical center. However,

in the past decompressive craniectomy for malignant

middle MCA infarction has long been controversial,

various nonrandomized trials and reports have been

published. Previous retrospective and uncontrolled case

series have suggested that decompressive hemi-

craniectomy can significantly reduce mortality to 20-

30% compared to conservative treatment. But various

unresolved issues remained in these early trials, which

included timing of surgery, age limit, the limits of ac-

ceptable outcome and patient selection. This evidence

has now been confirmed by the data of prospective

randomised studies. Results from three European ran-

domized controlled trials for decompressive craniec-

tomy in malignant MCA territory infarction, the DECI-

MAL6, HAMLET7 and DESTINY8 trials, published in

2007, demonstrated a significant reduction in mor-

tality rates and improvement in functional outcome in

younger patients early treated with decompressive

craniectomy as compared to medical therapy. Key fac-

tors associated with favorable outcome include younger

age and early surgical treatment. After the publication

of these three trials, the utilization of hemicraniectomy

for acute ischemic stroke in the United States has in-

creased significantly especially in urban teaching hos-

pitals from 0.05% of stroke discharges in 2001 to

0.30% of stroke discharges in 2009.9 However, there

is ongoing debate to whether surgery should be rou-

tinely performed, considering the very high rates of dis-

ability and functional dependence in survivors. The

meta-analysis of the three trials suggested that the

treatment significantly reduces the death rate but also

increases the rate of severe disability and no evidence

that hemicraniectomy was more beneficial than best

medical treatment on the basis of the primary

outcome.10 Presently, these randomised-controlled

trials were difficult to conduct, because of ethical con-

siderations due to high mortality in control groups.

However, there are still uncertainties surrounding the

optimal management of patients with malignant MCA

infarction. Guidelines are needed on how to manage,

how to provide the best comprehensive neurological
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and medical care, and how to best inform families facing

complex decisions on surgical intervention in deterio-

rating patients. This was only a non-randomised-con-

trolled study which was conducted to compare the dif-

ference in outcome in terms of mortality rate at 30

days and functional outcome at discharge and 6 months

following decompressive craniectomy for treatment of

malignant MCA infarction and medical treatment, as

well as to study the association of factors influencing

outcome in both groups.

Methods

A retrospective case review of patients diagnosed

with malignant MCA territory infarction admitted to the

neurosurgery department of Chumphon Khet Udomsakdi

Province Hospital between January 2012 and Sep-

tember 2014 was performed. Data were collected from

patients’ medical records, surgical records, and radio-

logical images. A total of 41 patients between the ages

of 33 and 87 years were included in this study. Malig-

nant MCA territory infarction was defined as an infarc-

tion of at least two-thirds of MCA territory with evi-

dence of space-occupying edema and mass effect on

non-contrasted computed tomographic (CT) imaging

of the brain. Pretreatment clinical evaluation was based

on the Glasgow Coma Scale (GCS). All patients had at

least one scan done within 24 h of stroke onset. A

repeat scan was done within the following 24-72 h,

or the patients had early clinical changing.

Surgical treatment consisted of standardized de-

compressive craniectomy with fascio-duroplasty. To be

successful, decompression must be extensive, targeting

a bone flap measuring 14 cm from front to back, and

extending 1 to 2 cm lateral to the midline sagittal su-

ture to the floor of the middle cranial fossa at the level

of the coronal suture. An augmentation duraplasty is

mandatory.10

Conservative treatment: So far, no mode of con-

servative treatment in malignant MCA infarction has

been proven to be effective or superior to another. As

a result, treatment options may vary between institu-

tions.

1. Osmotherapy: osmotherapy may be started at

any time point after randomisation. The use of manni-

tol (20%, 100 ml or 0●5-1●0 g/kg every 4-6 h, maxi-

mum 2●5 g/kg/day), glycerol (10%, 250 ml, three to

four times per day), Dosage depends on serum os-

molality, which should not much more than 320 mOsm

or urine sp.> 1.040.

2. Intubation and mechanical ventilation: patients

should be intubated at a GCS score <8, when there

are any signs of respiratory insufficiency (arterial

pO2<60 mmHg and/or pCO2>48 mmHg), reduced

swallowing or coughing reflexes, or when the airway is

compromised.

3. Hyperventilation: the use of hyperventilation

is discouraged in the early phase of treatment. In the

case of further neurological deterioration and/or un-

controlled increase in ICP, hyperventilation may be

started as an ultima ratio. It is advised to monitor

venous oxygenation with jugular bulb oxymetry and to

maintain saturation above 50%. Arterial pCO2 may be

reduced to 28-32 mmHg.

4. Blood pressure control: blood pressure is con-

trolled according to the latest recommendations of the

treatment of acute ischaemic stroke. An exception is

made in patients after decompressive surgery. Blood

pressure during the first 8 h after surgery is kept at

140-160 mmHg to avoid severe bleedings.

5. Positioning: flat head positioning is recom-

mended. In patients at risk for aspiration or pneumo-

nia, or after intubation, elevation of the head of 15-
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30o is recommended.

6. Body core temperature: normothermia is rec-

ommended. Elevated body temperature is treated as

soon as it exceeds 37-5oC. (Use antipyretics, exter-

nal cooling)

7. Blood glucose level: blood glucose level should

not exceed 140 mg/dl (8 mmol/l), with a target level

of 80-110 mg/dl using insulin if necessary.

Hypoglycaemia is treated with infusion of 10% or 20%

glucose solution.

Those receiving medical therapy included in the

previous conservative treatment guideline without any

surgery. After patients diagnosed with malignant MCA

territory infarction was consulted from medical staff,

all patients would be transferred from medical ward to

the neurosurgery intensive care unit. Serial computed

tomography with measurement of midline and septum

pellucidum shift. Time course and outcome were ana-

lyzed with regard to the clinical findings on admission

and at follow-up. Outcome measured was assessed

based on mortality rate at 30 days, Glasgow Outcome

Score (GOS) on discharge, and the functional status

of surviving patients was assessed using modified

Rankin scale (mRS) at 6 months.

Chi-square test were used to determine signifi-

cant differences in outcome based on mortality rate at

30 days, GOS at discharge, and mRS at 6 months

between patients treated with surgery and medical

treatment, as well as to determine significant differ-

ence in factors influencing outcome in patients treated

with surgery and medical treatment group. The GOS

was dichotomized as unfavorable outcome (GOS 4 and

5) and favorable outcome (GOS ≤3), and the mRS as

good outcome (mRS ≤3) and poor outcome (mRS 4-

6). Patients with a GCS score of 6 and below or those

with evidence of absent brain stem reflexes were ex-

cluded from this study.

Variables with P values less than 0.05 and clini-

cally relevant variables (P > 0.05) were subjected to

multivariable logistic regression analysis to determine

independent associative factors for long term outcome

based on mRS at 6 months.

Result

A total of 41 patients with malignant MCA terri-

tory infarction during the study period were included in

this study. The age range was between 33 and 87

years. Non-dominant hemisphere was involved in 17

patients (41.4%), while dominant hemisphere involve-

ment was seen in 24 patients (58.6%). A total of 13

patients (32%) which mean (±SD) age was 54.5

(±14.4) years were treated with surgery. While 28

patients (68%) which mean (±SD) age was 64.8

(±13.1) years were managed with medical therapy.

Majority of the patients (62%) had a GCS score of

between 6 and 9 before surgery. Most time between

stroke onset and surgery was more than 24 h. No

significant difference was seen between patients treated

with decompressive surgery and those treated with

medical therapy in terms of mortality rate at 30 days,

GOS at discharge, and mRS at 6 months. [Table 2]

Patients treated with surgery had a mortality rate of

30.7%, as compared to 35,7% in patients treated

with medical therapy (P> 0.05). Favorable outcome

based on GOS at discharge was noted in 57.2% of the

patients treated with medical treatment, as compared

to 38.5% of the patients treated with surgery but they

were not significantly associated (P >0.05). Good out-

come based on dichotomized mRS (mRS <4) was seen

in 60.8% of patients receiving medical treatment at 6

months, respectively comparing to 46.2% of patients

treated with surgery at 6 months were not significantly
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Table 1 Comparison of outcome in patients with malignant MCA territory infarction treated with surgery and medical

therapy

Surgery (n=13) Medical (n=28)
Outcome measure P valueN (%) N (%)

Mortality rate at 30 days

Alive 9 (69.3%) 18 (64.3%) > 0.05

Death 4 (30.7%) 10 (35.7%) χ2 = 0.09

GOS at discharge

Unfavorable 8 (61.5%) 12 (42.8%) > 0.05

Favorable 5 (38.5%) 16 (57.2%) χ2 = 1.21

mRS at 6 months

Poor outcome 7 (53.8%) 11 (39.2%) > 0.05

Good outcome 6 (46.2%) 17 (60.8%) χ2 = 0.26

χ2=Chi-square value. GOS: Glasgow outcome score (dichotomized), mRS: Modified rankin scale (dichotomized)s

Table 2 Factors influencing outcome at 6 months in patients treated with surgery

Poor outcome (%)
Factors N =13 Good outcome (%) P value

(mRS 4-5 or death)

Age (mean) (yrs)

≤ 50 6 4 (66%) 2 (34%) > 0.05

> 50 7 2 (28%) 5 (72%) χ2 = 1.87

Site of infarction

Left 4 3 (75%) 1 (25%) > 0.05

Right 9 4 (45%) 5 (55%) χ2 = 3.03

Midline shift(mm)

≤ 10 7 5 (71%) 2 (29%) > 0.05

> 10 6 2 (33%) 4 (67%) χ2 = 1.32

Pre-op GCS

GCS 10-13 5 4 (80%) 1 (20%) > 0.05

GCS 6-9 8 3 (37%) 5 (63%) χ2 = 2.21

Surgery interval

≤ 24 h 2 0 2 (100%) > 0.05

> 24 h 11 7 (64%) 4 (36%) χ2 = 2.74

Hemorrhagic transformation 1 0 1 (100%)

associated (P > 0.05). In patients treated with sur-

gery, no factors were associated significantly with good

outcome at 6 months [Table 2] such as age, dominant

hemisphere involvement, midline shift, preoperative

GCS, time interval to surgery and postoperative com-

plication of hemorrhagic transformation (P > 0.05). In
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patients treated with medical treatment, the factors

significantly associated with good outcome at 6 months

[Table 3] were midline shift less than 10 mm (P <

0.001) and preoperative GCS of 10-13 (P < 0.001).

Age, dominant hemisphere involvement and postop-

erative complication of hemorrhagic transformation were

not significantly associated with outcome at 6 months

(P > 0.05).

Discussion

Decompressive craniectomy was not routinely per-

formed in our hospital and many cases underwent

medical treatment more often than surgical treatment.

Decompressive craniectomy achieves good functional

outcome in young patients with good preoperative GCS

score and favorable radiological findings. Even the re-

sults did not reach significantly association by statistic

calculation, it seem that patients with age > 50 years

derived good outcome from medical treatment and the

patients with age ≤ 50 years derived better outcome

from surgical treatment. Three of five poor outcome

cases with age > 50 years died from acute myocardial

infarction after surgery. Our study could not explain the

beneficial role of decompressive craniectomy over the

medical treatment in reducing mortality rate and im-

proving functional outcome in patients with malignant

MCA territory infarction like the most previous study.

As seen on study, good result could be met when we

selected appropriate patients to start early medical

treatment. We found that medical treatment had been

yet the treatment of choice for malignant MCA infarc-

tion. Decompressive hemicraniectomy in older patients

was less often used and performed later. Because most

of cases had multiple underlying diseases and caregiver

refused surgical treatment. Reasons for later inter-

vention may be the belief that older patients may less

likely proceed to herniation due to more compensating

intracranial space, i.e. lower average brain volumes and

Table 3 Factors influencing outcome at 6 months in patients treated with medical treatment

Poor outcome (%)
Factors n =28 Good outcome (%) P value(mRS 4-5 or death)

Age (mean) (yrs)

≤ 50 5 2 (40%) 3 (60%) > 0.05

> 50 23 15 (65%) 8 (35%) χ2 = 1.08

Site of infarction

Left 20 11 (55%) 9 (45%) 0.95

Right 8 6 (75%) 2 (25%) χ2 = 0.003

Midline shift (mm)

≤ 10 17 16 1 < 0.001

> 10 11 1 10(D) χ2 = 19.63

Pre-treated GCS

GCS 10-13 17 16 1 < 0.001

GCS 6-9 11 1 10(D) χ2 = 19.63

Hemorrhagic transformation 4 2 2

n = the number of patients χ2 = Chi-square value
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greater CSF space. Conversely, younger patients who

do not have suffered the effects of cerebral atrophy

may deteriorate faster, and present with a lower GCS

score, are not proper to use medical treatment. Natu-

rally, the prognosis of complete middle cerebral artery

territory stroke is very poor and the course of deterio-

ration varies between 2 and 5 days. The cause of death

is trans-tentorial herniation with subsequent brain

death. Herniation occurs as an end point in 80% of

untreated patients.11 Clinical signs that signify dete-

rioration in swollen supratentorial hemispheric ischemic

stroke include new or further impairment of conscious-

ness, cerebral ptosis, and changes in pupillary

size.12 Despite well-defined clinical and neuroimaging

(CT scan) diagnostic criteria, malignant MCA infarc-

tion might be missed in the first day of stroke onset.

Diagnosis and treatment had often been delayed until

CT scan was repeated after clinical deterioration of the

patients. Identification of patients at high risk for brain

swelling should include clinical and neuroimaging data.

CT scan should be daily repeated in the first few days

in all clinically suspected large infarction patients. Af-

ter diagnosis was confirmed, all cases should be early

consulted to neurosurgeon for attention. Admission to

a unit with neurological monitoring capabilities is

needed. These patients are best admitted to intensive

care or stroke units attended by skilled and experi-

enced physicians. Medical treatments should be started

instantly even clinical and CT finding had changed or

not. The goal of hyperosmolar therapy is to increase

the serum osmolarity to approximately 315-320

mOsm/L. Glycerol or mannitol is used routinely to re-

duce ICP. In more severe cases and when mannitol

fails, diuretic may be administered. Hyperventilation also

helps reduce ICP effectively for a short time only. Cor-

responding to this study, good outcome was met if we

started the medical treatment before midline shift more

than 10 mm. on CT and GCS > 9. Pre-treated GCS

score and midline shift on CT were found to be signifi-

cantly associated with patient outcome at 6 months.

And this factor may explain the comparable outcomes

observed in the previous study. Patientûs health sta-

tus, co-morbidities, neurological condition on presen-

tation and extent of infarction, social and employment

situation, as well as patientûs and family expectations

should be taken into account in treatment decisions.

Dominant hemisphere infarction was significantly as-

sociated with unfavorable outcome at 6 months fol-

low-up in medical group. The patients and their

caregivers need to be comprehensively informed about

the long-term consequences of the acceptable degree

of disability, the importance of aphasia and the possi-

bility of worse prior to surgery.

Conclusion

Malignant MCA infarction is a critical condition

that warrants immediate, specialized neurointensive

care and often neurosurgical intervention. Despite high

mortality and morbidity, decompressive craniectomy is

a necessary option in many patients to prevent cere-

bral herniation for maximizing the potential of survival.

Decompressive craniectomy should be considered in

patients who continue to deteriorate neurologically. Se-

lected patients may benefit greatly from such an ap-

proach, and although disabled, they may be function-

ally independent.12 Thus, the indication for surgery is

a great extent still dependent on the individual situa-

tion of the patient and the experience of the treating

physicians. There is uncertainty about the efficacy of

decompressive craniectomy in older patients. Age is

an important factor to consider in patient selection for

surgery. Peri-operative complication from cardiovas-
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cular disease in older group must be concerned. Ap-

propriate patients are relatively young, in the first five

decades of life. Lethargy combined with midline shift

on neuroimaging is an appropriate trigger to consider

and discuss surgical intervention. Malignant MCA inf-

arction, most of cases are old age patients and re-

fused surgical treatment cases by caregiver. Medical

treatment had been still proved as the treatment of

choice. Good result could be met if proper medical treat-

ment was started in early time. Factors that predicted

outcome are total scores of baseline GCS at the time

of treatment and significant edematous effect after

infarction.
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