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Original Article

°“√„™â¬“ tranexamic acid ∑“ßÀ≈Õ¥‡≈◊Õ¥‡æ◊ËÕ≈¥°“√ Ÿ≠‡ ’¬
‚≈À‘µ®“°°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“·≈–¢âÕ –‚æ°‡∑’¬¡

ª√–¡ÿ¢ «π— ∫¥’°ÿ≈ æ.∫. «.«.»—≈¬»“ µ√åÕÕ√å‚∏ªî¥‘° å
°≈ÿà¡ß“πÕÕ√å‚∏ªî¥‘° å ‚√ßæ¬“∫“≈ ß¶å °√ÿß‡∑æ¡À“π§√

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“º≈¢Õß¬“ tranexamic acid (TXA) ∑“ßÀ≈Õ¥‡≈◊Õ¥„π°“√≈¥°“√ Ÿ≠‡ ’¬‚≈À‘µ·≈–≈¥

°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ„πºŸâªÉ«¬™“«‰∑¬∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡ (TKA) ·≈–¢âÕ –‚æ°‡∑’¬¡ (THA)

«‘∏’¥”‡π‘π°“√«‘®—¬: »÷°…“¬âÕπÀ≈—ß®“°ª√–«—µ‘ºŸâªÉ«¬™“«‰∑¬∑’Ë‰¥â√—∫°“√ºà“µ—¥ TKA ·≈– THA ‚¥¬»—≈¬·æ∑¬å

§π‡¥’¬«°—π µ—Èß·µà ªï æ.». 2554-2558 ®”π«π 80 √“¬ ‡ªìπ TKA 40 √“¬ ·≈– THA 40 √“¬ ‚¥¬∑—Èß Õß°≈ÿà¡

¡’ºŸâ‰¡à‰¥â√—∫¬“ (no TXA) 20 √“¬ ·≈–‰¥â√—∫¬“ (TXA) 20 √“¬ ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥‚≈À‘µ∑’Ë Ÿ≠‡ ’¬®“°°“√ºà“µ—¥

(√–À«à“ßºà“µ—¥ À≈—ßºà“µ—¥ ·≈–‚¥¬√«¡) ª√‘¡“≥§«“¡‡¢â¡¢âπ‡≈◊Õ¥∑’ËπâÕ¬∑’Ë ÿ¥¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ßºà“µ—¥ ª√‘¡“≥

‚≈À‘µ∑’Ë„™â„π°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ ·≈–°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥” (DVT)

º≈°“√«‘®—¬: ∑—Èß TKA ·≈– THA æ∫«à“ ª√‘¡“≥°“√ Ÿ≠‡ ’¬‚≈À‘µ‚¥¬√«¡„π°≈ÿà¡ no TXA  Ÿß°«à“°≈ÿà¡ TXA Õ¬à“ß

¡’π—¬ ”§—≠ (TKA: 520 cc °—∫ 395 cc ; p-value 0.019 ·≈– THA: 1,445 cc °—∫ 950 cc ; p-value 0.001) ª√‘¡“≥

§«“¡‡¢â¡¢âπ‡≈◊Õ¥∑’ËπâÕ¬∑’Ë ÿ¥¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ßºà“µ—¥„π°≈ÿà¡ no TXA πâÕ¬°«à“°≈ÿà¡ TXA Õ¬à“ß¡’π—¬ ”§—≠

„π TKA ·µà‰¡à¡’π—¬ ”§—≠„π THA (TKA: 29.8 ± 3.1 °—∫ 33.6 ± 3.7; p-value 0.001 ·≈– THA: 30.9 ± 3.3 °—∫

31.3 ± 3.7; p-value 0.283) ·≈–ª√‘¡“≥‚≈À‘µ∑’Ë„™â„π°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ°≈ÿà¡ no TXA ¡“°°«à“°≈ÿà¡ TXA Õ¬à“ß

¡’π—¬ ”§—≠ (TKA: 16 units °—∫ 2 units ; p-value 0.001 ·≈– THA: 48 units °—∫ 11 units ; p-value 0.005) ‚¥¬‰¡à

æ∫°“√‡°‘¥ DVT ¿“¬À≈—ß°“√ºà“µ—¥

 √ÿª: °“√„™â¬“ TXA ∑“ßÀ≈Õ¥‡≈◊Õ¥„πºŸâªÉ«¬™“«‰∑¬∑’Ë‡¢â“√—∫°“√ºà“µ—¥ TKA ·≈– THA  “¡“√∂≈¥ª√‘¡“≥

‚≈À‘µ∑’Ë Ÿ≠‡ ’¬®“°°“√ºà“µ—¥·≈–ª√‘¡“≥‚≈À‘µ∑’Ë„™â„π°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ ‚¥¬‰¡à‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥ DVT

§” ”§—≠: ¬“ tranexamic acid °“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡ °“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ –‚æ°‡∑’¬¡
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Original Article

The use of intravenous tranexamic acid for reduction of blood
loss in total knee and hip arthroplasty

Pramook Vanasbodeekul MD
Orthopaedic unit, Priest hospital, Bangkok Thailand

Abstract

Objective: To evaluate the effect of intravenous tranexamic acid on blood loss and packed red cell transfusion

requirements in total knee arthroplasty (TKA) and total hip arthroplasty (THA) in Thai patients.

Methods: This study evaluates the use of TXA in 40 TKA and 40 THA performed in a single surgeon between

2011 and 2015. The initial 20 patients of both groups (TKA and THA) underwent surgery without TXA (no TXA

group) while the subsequent 20 patients all received 1 g TXA (TXA group). Perioperative blood loss, postoperative

blood loss, total blood loss, postoperative 24hr Hct, total PRC transfusion and deep vein thrombosis (DVT) were

examined.

Results: In both TKA and THA, total blood loss were significantly higher in the no TXA group (TKA: 520 cc

vs 395 cc ; p-value 0.019 and THA: 1,445 cc vs 950 cc ; p-value 0.001). Postoperative 24 hr Hct were lower in

no TXA group in both TKA and THA, but only significant in TKA (TKA: 29.8 ± 3.1, 33.6 ± 3.7; p-value 0.001 and

THA: 30.9 ± 3.3, 31.3 ± 3.7; p-value 0.283). Total PRC transfusion were higher significantly in the no TXA

group (TKA: 16 units vs 2 units; p-value 0.001 and THA: 48 units vs11 units ; p-value 0.005). None of the patients

developed DVT.

Conclusion: Intravenous TXA can significantly reduce total blood loss and total PRC transfusion in both TKA

and THA without significant increase in postoperative DVT.

Key words: tranexamic acid, total knee arthroplasty, total hip arthroplasty
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∫∑π”
§«“¡ ”§—≠¢Õßªí≠À“∑’Ë®–∑”°“√«‘®—¬

°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡∑’¬¡∑—È ß°“√ºà“µ—¥

‡ª≈’Ë¬π¢âÕ‡¢à“·≈–¢âÕ –‚æ°‡∑’¬¡®—¥‡ªìπ°“√ºà“µ—¥

„À≠à (major operation) ∑’Ë¡’°“√ Ÿ≠‡ ’¬‚≈À‘µ§àÕπ

¢â“ß¡“°∑—Èß¢≥–ºà“µ—¥·≈–À≈—ßºà“µ—¥ ®πÕ“®∑”„Àâ

‡°‘¥¿“«–‚≈À‘µ®“ßÀ≈—ßºà“µ—¥ (Post-operative anemia)

∑”„ÀâºŸâªÉ«¬µâÕßπÕπ‚√ßæ¬“∫“≈π“π·≈–‰¥â√—∫°“√

°“¬¿“æ™â“°«à“∑’Ë§«√1 ∫“ß§√—Èß®”‡ªìπµâÕß‰¥â√—∫°“√

‡ª≈’Ë¬π∂à“¬‚≈À‘µ‚¥¬„™â‚≈À‘µ¢Õß∫ÿ§§≈Õ◊Ëπ (allogenic

blood transfusion) ´÷Ëß°“√√—∫‚≈À‘µ®“°∫ÿ§§≈Õ◊Ëπ¡’

º≈µàÕ°“√∑”ß“π¢Õß¿Ÿ¡‘µâ“π∑“π„π√à“ß°“¬¢Õß

ºŸâ√—∫‚≈À‘µ √à«¡°—∫‚Õ°“ ‰¥â√—∫‡™◊ÈÕ‚√§∑’Ëªπ‡ªóôÕπ¡“

°—∫‚≈À‘µ∑”„ÀâÕ—µ√“°“√µ‘¥‡™◊ÈÕÀ≈—ß°“√ºà“µ—¥‡æ‘Ë¡

¡“°¢÷Èπ2

ªí®®ÿ∫—π¡’À≈“¬«‘∏’∑’Ë “¡“√∂≈¥°“√‡ª≈’Ë¬π

∂à“¬‚≈À‘µ‚¥¬„™â‚≈À‘µ¢Õß∫ÿ§§≈Õ◊Ëπ ‡™àπ °“√„ÀâºŸâªÉ«¬

∫√‘®“§‡≈◊Õ¥„Àâµπ‡Õß°àÕπ°“√ºà“µ—¥ (preoperative

autologous blood donation) °“√‡°Á∫‡¡Á¥‡≈◊Õ¥·¥ß

¢≥–·≈–À≈—ßºà“µ—¥‡æ◊ËÕπ”°≈—∫¡“„ÀâºŸâªÉ«¬Õ’°§√—Èß

(red blood cell salvage) °“√§«∫§ÿ¡„Àâ‡°‘¥¿“«–

§«“¡¥—π‚≈À‘µµË” Õ¬à“ß‰√°Áµ“¡‡∑§π‘§‡À≈à“π’È°Á¡’

¢âÕ¥âÕ¬À≈“¬ª√–°“√ ‡™àπ µâÕß„™â‡«≈“π“π ‡§√◊ËÕß¡◊Õ

·≈–§à“„™â®à“¬ Ÿß ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√√—∫‚≈À‘µ∑’Ë

§ÿ≥¿“æ¥âÕ¬≈ß ‡ªìπµâπ3

°“√„™â¬“°≈ÿà¡ antifibrinolytics °Á‡ªìπÕ’°«‘∏’°“√

Àπ÷Ëß∑’Ë¡’§«“¡ª≈Õ¥¿—¬ Ÿß·≈–¡’§à“„™â®à“¬πâÕ¬ ¡’

°“√»÷°…“æ∫«à“ tranexamic acid (TXA) ´÷Ëß‡ªìπ

synthetic antifibrinolytic agents ¡’§«“¡ “¡“√∂™à«¬

≈¥°“√ Ÿ≠‡ ’¬‚≈À‘µ·≈–§«“¡µâÕß°“√‡ª≈’Ë¬π∂à“¬

‚≈À‘µÀ≈—ß°“√ºà“µ—¥∑“ßÕÕ√å‚∏ªî¥‘° å4, 5 ‚¥¬‰¡àæ∫«à“

∑”„Àâ‡°‘¥ deep vein thrombosis, pulmonary embolism,

·≈– infection ‡æ‘Ë¡¢÷Èπ6 °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“º≈¢Õß°“√„Àâ¬“ tranexamic acid ∑“ß

À≈Õ¥‡≈◊Õ¥„π°“√≈¥ª√‘¡“≥°“√ Ÿ≠‡ ’¬‚≈À‘µ·≈–

°“√‰¥â√—∫‡ª≈’Ë¬π∂à“¬‚≈À‘µ„πºŸâªÉ«¬™“«‰∑¬∑’Ë‰¥â√—∫

°“√ºà“µ—¥¢âÕ‡¢à“·≈–¢âÕ –‚æ°‡∑’¬¡

«‘∏’°“√»÷°…“·≈–¥”‡π‘π°“√«‘®—¬ (material
and methods)

°“√»÷°…“π’È‰¥â√—∫°“√Õπÿ¡—µ‘®“°§≥–°√√¡°“√

®√‘¬∏√√¡ ‚¥¬‡ªìπ°“√»÷°…“¬âÕπÀ≈—ß¥â«¬°“√

∑∫∑«π√“¬ß“πª√–«—µ‘°“√√—°…“¢ÕßºŸâªÉ«¬™“«‰∑¬

∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡·≈–¢âÕ –‚æ°

‡∑’¬¡¥â«¬»—≈¬·æ∑¬å§π‡¥’¬«°—π µ—Èß·µàªï æ.».2554 -

2558 ‚¥¬∑”°“√»÷°…“‡©æ“–ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥

primary arthroplasty ‡∑à“π—Èπ ·≈–¡’ exclusion criteria

§◊Õ ºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘·æâ¬“ TXA ºŸâªÉ«¬∑’Ë‡ªìπ‚√§‰µ

‡√◊ÈÕ√—ß ‚√§µ—∫‡√◊ÈÕ√—ß ·≈–ºŸâªÉ«¬‚√§∑“ß‚≈À‘µ∑’Ë¡’°“√

·¢Áßµ—«¢Õß‡≈◊Õ¥º‘¥ª°µ‘ (coagulopathy)

§”π«≥¢π“¥°≈ÿà¡µ—«Õ¬à“ß ®“°°“√»÷°…“

π”√àÕß„πºŸâªÉ«¬ TKA °”Àπ¥„Àâ§à“ standard deviation

‡∑à“°—∫ 100 cc, 80% power ·≈– alfa error 0.05 ‚¥¬

„Àâ§«“¡·µ°µà“ß¢Õßª√‘¡“≥°“√ Ÿ≠‡ ’¬‚≈À‘µ∑’Ë¡’

π—¬ ”§—≠ §◊Õ 90 cc ®–‰¥â®”π«π°≈ÿà¡µ—«Õ¬à“ß

°≈ÿà¡≈– 19.35 À√◊ÕÕ¬à“ßπâÕ¬ 20 √“¬ ·≈–„πºŸâªÉ«¬

THA „™â§à“ standard deviation 200 cc, 90% power

·≈– alfa error 0.05 ‚¥¬„Àâ§«“¡·µ°µà“ß¢Õß

ª√‘¡“≥°“√ Ÿ≠‡ ’¬‚≈À‘µ∑’Ë¡’π—¬ ”§—≠ §◊Õ 225 cc

®–‰¥â°≈ÿà¡µ—«Õ¬à“ß¢—ÈπµË”°≈ÿà¡≈– 18 √“¬7, 8

∑”°“√»÷°…“ºŸâªÉ«¬∑—ÈßÀ¡¥ ®”π«π 80 √“¬

‡ªìπºŸâªÉ«¬∑’Ë‰¥â√—∫°“√‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡ (TKA) 40 √“¬

·≈–ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√‡ª≈’Ë¬π¢âÕ –‚æ°‡∑’¬¡ (THA)

40 √“¬ ‚¥¬ºŸâªÉ«¬ 20 √“¬·√°∑’Ë‡¢â“√—∫°“√ºà“µ—¥

¢Õß∑—Èß°≈ÿà¡ TKA ·≈–°≈ÿà¡ THA ®–‰¡à‰¥â√—∫¬“

tranexamic (no TXA) ·≈–ºŸâªÉ«¬ 20 √“¬µàÕ¡“®–‰¥â

√—∫¬“ tranexamic (TXA) µ“¡≈”¥—∫ °≈ÿà¡ TXA ®–‰¥â

√—∫ TXA1 °√—¡∑“ßÀ≈Õ¥‡≈◊Õ¥ 15 π“∑’°àÕπ°“√

ºà“µ—¥¿“¬À≈—ß°“√ºà“µ—¥∑—Èß Õß°≈ÿà¡®–‰¥â√—∫¬“

LMWH (enoxaparin) ‡æ◊ËÕªÑÕß°—π≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π
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(deep vein thrombosis) ‚¥¬®–‡√‘Ë¡„Àâ¬“ LMWH

¿“¬À≈—ß°“√‡Õ“∑àÕ√–∫“¬‚≈À‘µÕÕ°®“°·º≈

∑”°“√√«∫√«¡¢âÕ¡Ÿ≈∑’Ë π„® §◊Õ 1) ª√‘¡“≥

‚≈À‘µ∑’Ë Ÿ≠‡ ’¬¢≥–ºà“µ—¥ (perioperative blood loss)

ª√–‡¡‘π‚¥¬«‘ —≠≠’·æ∑¬å  2) ª√‘¡“≥‚≈À‘µ∑’Ë Ÿ≠‡ ’¬

À≈—ßºà“µ—¥ (postoperative blood loss) ¥Ÿ®“°ª√‘¡“≥

‚≈À‘µ„π¢«¥√–∫“¬‚≈À‘µ®“°·º≈ºà“µ—¥ 3) ª√‘¡“≥

‚≈À‘µ∑’Ë Ÿ≠‡ ’¬‚¥¬√«¡∑—ÈßÀ¡¥ (total blood loss) À“

‰¥â‚¥¬π”ª√‘¡“≥‚≈À‘µ∑’Ë Ÿ≠‡ ’¬√–À«à“ß·≈–À≈—ß

ºà“µ—¥¡“√«¡°—π 4) §à“§«“¡‡¢â¡¢âπ‡≈◊Õ¥∑’ËπâÕ¬ ÿ¥

¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ß°“√ºà“µ—¥ (postoperative 24 hr

Hct) ‚¥¬„πºŸâªÉ«¬ TKA ®–«—¥∑ÿ° 8 ™—Ë«‚¡ßÀ≈—ß°“√

ºà“µ—¥  à«πºŸâªÉ«¬ THA ®–«—¥∑ÿ° 6 ™—Ë«‚¡ß  5) ª√‘¡“≥

‚≈À‘µ∑’ËµâÕß„™â„π°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ (total PRC

transfused) ®–π—∫∑ÿ°¬Ÿπ‘µ∑’Ë‰¥â√—∫√–À«à“ßºà“µ—¥·≈–

À≈—ßºà“µ—¥ ‚¥¬¡’¢âÕ∫àß™’È„π°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ

‡¡◊ËÕºŸâªÉ«¬¡’§«“¡‡¢â¡¢âπ‡≈◊Õ¥πâÕ¬°«à“ 30%

·≈– 6) ‚√§·∑√°´âÕπ∑’Ë‡°’Ë¬«°—∫°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥

(thromboembolic complication) ∑’Ë ”§—≠ §◊Õ deep vein

thrombosis (DVT) ‚¥¬∑”°“√ —ß‡°µÕ“°“√·≈–

Õ“°“√· ¥ß√–À«à“ßπÕπ√—°…“„π‚√ßæ¬“∫“≈ ‡¡◊ËÕ

¡’Õ“°“√·≈–Õ“°“√· ¥ß¢Õß DVT ®– àßµ√«®

‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ¬◊π¬—π°“√«‘π‘®©—¬

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘ ”À√—∫¢âÕ¡Ÿ≈µàÕ‡π◊ËÕß∑’Ë

¡’≈—°…≥–°“√°√–®“¬·∫∫‚§âßª√°µ‘ (continuous data

with normal distribution) · ¥ß¥â«¬ mean (SD) ·≈–

«‘‡§√“–Àå¥â«¬ studentûs t test ∂â“¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–

°“√°√–®“¬‰¡à„™à‚§âßª√°µ‘ (skewed distribution)

®–„™â median (IQR) ·≈–«‘‡§√“–Àå¥â«¬ Mann-Whitney

U test  ”À√—∫¢âÕ¡Ÿ≈·∫∫°≈ÿà¡ (categorical data)

®–· ¥ß¥â«¬ frequency ·≈–«‘‡§√“–Àå¥â«¬ chi-squared

À√◊Õ Fischer-exact test ∑ÿ°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

«‘‡§√“–Àå¥â«¬‚ª√·°√¡ STATA version 14.0 ‚¥¬¡’

π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ p-value πâÕ¬°«à“ 0.05

º≈°“√»÷°…“ (results)
¢âÕ¡Ÿ≈Õ“¬ÿ ‡æ» °“√«‘π‘®©—¬ ·≈–§à“§«“¡

‡¢â¡¢âπ‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑ÿ°√“¬∑’Ë‰¥â√—∫ºà“µ—¥¢âÕ‡¢à“

‡∑’¬¡·≈–ºà“µ—¥¢âÕ –‚æ°‡∑’¬¡‰¥â· ¥ß‰«â„πµ“√“ß

∑’Ë 1 ·≈–µ“√“ß∑’Ë 2 µ“¡≈”¥—∫

µ“√“ß∑’Ë 1 · ¥ß patient characteristics ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡ (TKA) (¡’π—¬ ”§—≠‡¡◊ËÕ

p-value < 0.05)
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®“°¢âÕ¡Ÿ≈„πµ“√“ß∑’Ë 1 · ¥ß„Àâ‡ÀÁπ«à“

§ÿ≥≈—°…≥–¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“

‡∑’¬¡∑—Èß°≈ÿà¡ no TXA ·≈–°≈ÿà¡ TXA ‰¡à¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ∑—Èß„π¥â“πÕ“¬ÿ ‡æ»

°“√«‘π‘®©—¬ ·≈–§à“§«“¡‡¢â¡¢âπ‡≈◊Õ¥ (p-value > 0.05)

 ”À√—∫ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥¢âÕ –‚æ°‡∑’¬¡∑’Ë

µ“√“ß∑’Ë 2 · ¥ß patient characteristics ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ –‚æ°‡∑’¬¡ (THA) (¡’π—¬ ”§—≠

‡¡◊ËÕ p-value < 0.05)

· ¥ß‰«â„πµ“√“ß∑’Ë 2 æ∫«à“ ºŸâªÉ«¬∑—Èß Õß°≈ÿà¡¡’

§ÿ≥≈—°…≥–∑’Ë‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ¬°‡«âπ

‡√◊ËÕßÕ“¬ÿ ‚¥¬°≈ÿà¡∑’Ë‰¥â√—∫ no TXA ¡’Õ“¬ÿ∑’ËπâÕ¬°«à“

°≈ÿà¡ TXA Õ¬à“ß¡’π—¬ ”§—≠ (46 ªï °—∫ 54 ªï ; p-value

0.016)

µ“√“ß∑’Ë 3 · ¥ßº≈°“√»÷°…“„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡ (¡’π—¬ ”§—≠ ‡¡◊ËÕ p-value < 0.05)



ë «“√ “√‚√ßæ¬“∫“≈‡®√‘≠°√ÿßª√–™“√—°…å ë6

„πµ“√“ß∑’Ë 3 · ¥ßº≈°“√»÷°…“„πºŸâªÉ«¬∑’Ë

‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡ æ∫«à“ ª√‘¡“≥

‡≈◊Õ¥∑’Ë Ÿ≠‡ ’¬√–À«à“ßºà“µ—¥„π°≈ÿà¡ no TXA  Ÿß°«à“

°≈ÿà¡ TXA ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

(100 cc °—∫ 50 cc ; p-value 0.359) ª√‘¡“≥‡≈◊Õ¥∑’Ë

 Ÿ≠‡ ’¬À≈—ßºà“µ—¥„π°≈ÿà¡ no TXA  Ÿß°«à“°≈ÿà¡ TXA

·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (420 cc °—∫

315 cc ; p-value 0.062) ª√‘¡“≥°“√ Ÿ≠‡ ’¬‚≈À‘µ

‚¥¬√«¡„π°≈ÿà¡ no TXA  Ÿß°«à“°≈ÿà¡ TXA Õ¬à“ß¡’

π—¬ ”§—≠ (520 cc °—∫ 395 cc ; p-value 0.019)

§à“§«“¡‡¢â¡¢âπ‡≈◊Õ¥∑’ËπâÕ¬ ÿ¥¿“¬„π 24 ™—Ë«‚¡ß

À≈—ß°“√ºà“µ—¥¢Õß°≈ÿà¡ no TXA µË”°«à“°≈ÿà¡ TXA

Õ¬à“ß¡’π—¬ ”§—≠ (29.8 ± 3.1 °—∫ 33.6 ± 3.7;

p-value 0.001) ·≈–ª√‘¡“≥°“√‰¥â√—∫‡ª≈’Ë¬π∂à“¬

‚≈À‘µ°≈ÿà¡ no TXA ¡“°°«à“°≈ÿà¡ TXA Õ¬à“ß¡’

π—¬ ”§—≠ (16 units °—∫ 2 units ; p-value 0.001)

 à«πº≈°“√»÷°…“„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥

‡ª≈’Ë¬π¢âÕ –‚æ°‡∑’¬¡‰¥â· ¥ß‰«â„πµ“√“ß∑’Ë 4

æ∫«à“ª√‘¡“≥‡≈◊Õ¥∑’Ë Ÿ≠‡ ’¬√–À«à“ßºà“µ—¥„π°≈ÿà¡

no TXA  Ÿß°«à“°≈ÿà¡ TXA Õ¬à“ß¡’π—¬ ”§—≠ (1,075 cc

°—∫ 500 cc ; p-value 0.001) ª√‘¡“≥‡≈◊Õ¥∑’Ë Ÿ≠‡ ’¬

À≈—ßºà“µ—¥„π°≈ÿà¡ no TXA  Ÿß°«à“°≈ÿà¡ TXA ·µà‰¡à¡’

§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (475 cc °—∫ 375 cc ;

p-value 0.317) ª√‘¡“≥°“√ Ÿ≠‡ ’¬‚≈À‘µ‚¥¬√«¡„π

µ“√“ß∑’Ë 4 · ¥ßº≈°“√»÷°…“„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ –‚æ°‡∑’¬¡ (THA) (¡’π—¬ ”§—≠‡¡◊ËÕ p-value

< 0.05)

°≈ÿà¡ no TXA  Ÿß°«à“°≈ÿà¡ TXA Õ¬à“ß¡’π—¬ ”§—≠

(1,445 cc °—∫ 950 cc ; p-value 0.001) §à“§«“¡

‡¢â¡¢âπ‡≈◊Õ¥∑’ËπâÕ¬ ÿ¥¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ß°“√

ºà“µ—¥¢Õß°≈ÿà¡ no TXA µË”°«à“°≈ÿà¡ TXA ·µà‰¡à¡’

π—¬ ”§—≠ (30.9 ± 3.3 °—∫ 31.3 ± 3.7; p-value 0.283)

·≈–ª√‘¡“≥°“√‰¥â√—∫‡ª≈’Ë¬π∂à“¬‚≈À‘µ°≈ÿà¡ no TXA

¡“°°«à“°≈ÿà¡ TXA Õ¬à“ß¡’π—¬ ”§—≠ (48 units °—∫

11 units ; p-value 0.005)
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¿“¬À≈—ß°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡·≈–¢âÕ

 –‚æ°‡∑’¬¡ ∑—Èß°≈ÿà¡ no TXA ·≈–°≈ÿà¡ TXA ‰¡àæ∫

Õ“°“√·≈–Õ“°“√· ¥ß¢Õß deep venous thrombosis

‡≈¬∑—Èß Õß°≈ÿà¡

°“√Õ¿‘ª√“¬º≈ (discussion)
°“√ Ÿ≠‡ ’¬‚≈À‘µª√‘¡“≥¡“°®“°°“√ºà“µ—¥

¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥‚√§·∑√°´âÕπ„πºŸâªÉ«¬

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‚√§·∑√°´âÕπ∑“ß√–∫∫À—«„®

·≈–À≈Õ¥‡≈◊Õ¥ (cardiovascular complications) °“√

„Àâ°“√√—°…“‚¥¬°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µπ—Èπæ∫«à“

¡’§à“„™â®à“¬∑’Ë Ÿß9 ·≈–¡’‚Õ°“ ‡°‘¥‚√§·∑√°´âÕπ

‡™àπ ‰¥â√—∫‡™◊ÈÕ‚√§∑’Ëªπ‡ªóôÕπ¡“„π‚≈À‘µ (‡™◊ÈÕ HIV

·≈– hepatitis virus)2 ‚Õ°“ ‡°‘¥ postoperative

infection ‡™àπ urinary tract infection  Ÿß°«à“ºŸâ∑’Ë‰¡à‰¥â

√—∫°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ10

tranexamic acid (TXA) ‡ªìπ antifibrinolytic

agent ‚¥¬¬“®–‡¢â“®—∫°—∫ fibrin binding site ∫π

plasminogen ∑”„Àâ plasminogen ‰¡à‡ª≈’Ë¬π‡ªìπ

plasmin ‰¥â ®÷ß¬—∫¬—Èß°“√ ≈“¬µ—«¢Õß fibrin ‡ªìπ¬“

∑’Ë¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬„π¿“«–∑’Ë¡’°“√ Ÿ≠‡ ’¬

‚≈À‘µ¡“° acute upper gastrointestinal bleeding,

menorrhagia √«¡∑—Èß°“√ºà“µ—¥∑’Ë¡’°“√ Ÿ≠‡ ’¬‚≈À‘µ

ª√‘¡“≥¡“° ‡™àπ °“√ºà“µ—¥À—«„®·≈–∑√«ßÕ° °“√

ºà“µ—¥ liver transplantations °“√ºà“µ—¥∑“ß√–∫∫

∑“ß‡¥‘πªí  “«– °“√ºà“µ—¥∑“ßπ√’‡«™ ·≈–°“√

ºà“µ—¥„π™àÕßª“°11,12 πÕ°®“°π’È„π CRASH-2 trial

æ∫«à“ °“√„Àâ¬“ TXA „πºŸâªÉ«¬∑’Ë‰¥â√—∫Õÿ∫—µ‘‡Àµÿ ¡’

§«“¡ª≈Õ¥¿—¬·≈– “¡“√∂≈¥Õ—µ√“°“√µ“¬≈ß‰¥â13

‚¥¬¡’º≈¢â“ß‡§’¬ß¢Õß¬“∑’ËÕ“®æ∫‰¥â §◊Õ thromboem-

bolic events ‡™àπ deep vein thrombosis

 ”À√—∫°“√ºà “µ— ¥ ‡ª≈’Ë ¬π¢â Õ ‡∑’ ¬¡∑“ß

ÕÕ√å‚∏ªî¥‘° å ¡’À≈“¬°“√»÷°…“‡°’Ë¬«°—∫°“√„™â TXA

æ∫«à“  “¡“√∂≈¥°“√ Ÿ≠‡ ’¬‚≈À‘µ®“°°“√ºà“µ—¥

·≈–≈¥ª√‘¡“≥°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ‰¥âÕ¬à“ß¡’

π—¬ ”§—≠ ∑—Èß°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡14-17 ·≈–

°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ –‚æ°‡∑’¬¡2,3,18,19 °“√„Àâ¬“

 “¡“√∂„Àâ¬“‰¥â∑—Èß·∫∫°“√„Àâ¬“‡©æ“–∑’Ë (topical)

·≈–∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (intravenous) ‚¥¬æ∫«à“ ‰¥â

º≈¥’‰¡à·µ°µà“ß°—π20-22

°“√»÷°…“π’È‰¥â∑”°“√»÷°…“„πºŸâªÉ«¬™“«‰∑¬

‡æ◊ËÕ¬◊π¬—π«à“ TXA  “¡“√∂≈¥ª√‘¡“≥°“√ Ÿ≠‡ ’¬

‚≈À‘µ ·≈–≈¥ª√‘¡“≥°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ„πºŸâªÉ«¬

™“«‰∑¬∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡∑’¬¡‰¥â‡™àπ°—π

‚¥¬‡≈◊Õ°„™â«‘∏’°“√„Àâ¬“∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‡æ√“–

„™â¬“ª√‘¡“≥πâÕ¬·≈– –¥«°°«à“°“√„Àâ¬“‡©æ“–∑’Ë

∑”°“√»÷°…“®“°°“√«—¥ª√‘¡“≥‚≈À‘µ∑’Ë Ÿ≠‡ ’¬

√–À«à“ß°“√ºà“µ—¥ ´÷Ëßª√–‡¡‘π‚¥¬«‘ —≠≠’·æ∑¬å‚¥¬

¥Ÿ®“°ª√‘¡“≥‚≈À‘µ„π suction chambers ·≈–„π

ºâ“´—∫‡≈◊Õ¥®“°°“√ºà“µ—¥ ´÷ËßÕ“®¡’§à“§≈“¥‡§≈◊ËÕπ

‰¥â∫â“ßµ“¡ºŸâª√–‡¡‘π∑’Ë·µ°µà“ß°—π °“√«—¥ª√‘¡“≥

‚≈À‘µ∑’Ë Ÿ≠‡ ’¬À≈—ß°“√ºà“µ—¥«—¥‚¥¬ª√–‡¡‘π à«π∑’Ë

¡Õß‡ÀÁπ‚¥¬µ√ß®“°ª√‘¡“≥‚≈À‘µ„π¢«¥√–∫“¬

‚≈À‘µ®“°·º≈ºà“µ—¥ ·≈–ª√–‡¡‘π‚≈À‘µ à«π∑’Ë¡Õß

‰¡à‡ÀÁπ (hidden blood loss) ∑“ßÕâÕ¡ ‚¥¬°“√«—¥À“

§à“§«“¡‡¢â¡¢âπ‡≈◊Õ¥∑’ËπâÕ¬∑’Ë ÿ¥¿“¬„π 24 ™—Ë«‚¡ß

À≈—ß°“√ºà“µ—¥ ´÷Ëß –∑âÕπª√‘¡“≥‚≈À‘µ∑’Ë Ÿ≠‡ ’¬

∑—ÈßÀ¡¥√«¡ à«π∑’Ë¡Õß‰¡à‡ÀÁπ¥â«¬ ‡√“‰¥â∑”°“√

»÷°…“ª√‘¡“≥‚≈À‘µ√«¡∑—ÈßÀ¡¥∑’Ë„™â„π°“√‡ª≈’Ë¬π

∂à“¬‚≈À‘µ√–À«à“ß·≈–À≈—ßºà“µ—¥ √«¡∑—Èß —ß‡°µ

Õ“°“√·≈–Õ“°“√· ¥ß¢Õß DVT ´÷Ëß‡ªìπ‚√§

·∑√°´âÕπ∑’ËÕ“®‡°‘¥‰¥â®“°°“√„Àâ¬“

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥¢âÕ‡¢à“‡∑’¬¡ (TKA)
·¡â«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫ TXA ¡’ perioperative

blood loss ‰¡à·µ°µà“ß®“°°≈ÿà¡ no TXA ·∫∫¡’

π—¬ ”§—≠·µà postoperative blood loss ·≈– total

blood loss πâÕ¬°«à“°≈ÿà¡ no TXA Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ́ ÷Ëßµ√ß°—∫ß“π«‘®—¬Õ◊Ëπ Ê  à«π„À≠à∑’ËÕ∏‘∫“¬«à“

TXA ‰¡à¡’º≈„π°“√≈¥°“√ Ÿ≠‡ ’¬‚≈À‘µ„π™à«ß·√°

‡π◊ËÕß®“°ƒ∑∏‘Ï¢Õß¬“®–‡√‘Ë¡À≈—ß®“°¡’°“√ √â“ß
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≈‘Ë¡‡≈◊Õ¥ (fibrin clot) ‚¥¬¬“®–ÕÕ°ƒ∑∏‘Ï¬—ß¬—Èß°“√

 ≈“¬µ—«¢Õß clot ‰¡à„Àâ ≈“¬µ—«‡√Á«‡°‘π‰ª3 ¥—ßπ—Èπ

®÷ß¡’º≈°—∫ postoperative blood loss ¡“°°«à“

πÕ°®“°π’È°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡¡’°“√¢÷Èπ

tourniquet ®÷ß‡ ’¬‚≈À‘µπâÕ¬  àßº≈∑”„Àâ perioperative

blood loss ¡’§à“‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

§à“ postoperative 24 hr Hct „π°≈ÿà¡ TXA

¡“°°«à“ no TXA Õ¬à“ß¡’π—¬ ”§—≠· ¥ß«à“ hidden

blood loss „π°≈ÿà¡ TXA °Á‰¡à‰¥â¡“°°«à“°≈ÿà¡ no TXA

 Õ¥§≈âÕß°—∫º≈ total PRC transfusion „πºŸâªÉ«¬∑’Ë

‰¥â√—∫ TXA πâÕ¬°«à“ no TXA Õ¬à“ß¡’π—¬ ”§—≠

∑—Èß Õß°≈ÿà¡‰¡àæ∫Õ“°“√·≈–Õ“°“√· ¥ß¢Õß deep

vein thrombosis

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥¢âÕ –‚æ°‡∑’¬¡
(THA)

®“°°“√»÷°…“æ∫«à“ perioperative blood loss

„π°≈ÿà¡ TXA πâÕ¬°«à“°≈ÿà¡ no TXA Õ¬à“ß¡’π—¬ ”§—≠

·µà postoperative blood loss °≈—∫‰¡à·µ°µà“ßÕ¬à“ß

¡’π—¬ ”§—≠ ´÷Ëß‰¡à‡À¡◊Õπ°—∫ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥

TKA ∑’Ë‰¥âÕ∏‘∫“¬‰«â¢â“ßµâπ Õ“®‡ªìπ‡æ√“–°“√ºà“ THA

‰¡à‰¥â¢÷Èπ tourniquet ∑”„Àâ„π§π‰¢â∫“ß√“¬´÷Ëß°“√

ºà“µ—¥‰¡à√“∫√◊Ëπ Õ“®¡’‡≈◊Õ¥ÕÕ°√–À«à“ßºà“µ—¥¡“°

°«à“ª√°µ‘Õ¬à“ß¡“° (°≈ÿà¡ no TXA ¡’‡≈◊Õ¥ÕÕ°

√–À«à“ßºà“µ—¥ Ÿß ÿ¥ 3,400 cc) √«¡°—∫®”π«π

µ—«Õ¬à“ß∑’ËπâÕ¬®÷ßÕ“®∑”„Àâ‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ

‰¥â¡“° Õ¬à“ß‰√°Áµ“¡ total blood loss „π°≈ÿà¡ TXA

πâÕ¬°«à“°≈ÿà¡ no TXA Õ¬à“ß¡’π—¬ ”§—≠

§à“ postoperative 24 hr Hct ¢Õß∑—Èß Õß°≈ÿà¡

‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ Õ“®‡ªìπ‡æ√“–

¡’°“√‰¥â√—∫‡ª≈’Ë¬π∂à“¬‡≈◊Õ¥¢≥–ºà“µ—¥ (µà“ß°—∫ TKA

∑’Ë¡’°“√¢÷Èπ tourniquet ®÷ß‰¡à§àÕ¬¡’°“√‡ª≈’Ë¬π∂à“¬

‡≈◊Õ¥√–À«à“ßºà“µ—¥) ·≈–¡’°“√«—¥§à“§«“¡‡¢â¡¢âπ∑’Ë

∫àÕ¬°«à“Õ“®∑”„Àâ¡’°“√‡ª≈’Ë¬π∂à“¬‚≈À‘µ∑’Ë√«¥‡√Á«

‰¡à√Õ„Àâ§à“ Hct µ°≈ß‰ª¡“° §à“ Hct ¿“¬À≈—ß

ºà“µ—¥®÷ß‰¡àµË”¡“° Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ¥Ÿ total PRC

transfusion æ∫«à“°≈ÿà¡ TXA ¡’°“√„™â‚≈À‘µπâÕ¬°«à“

°≈ÿà¡ no TXA Õ¬à“ß¡’π—¬ ”§—≠  ÿ¥∑â“¬ºŸâªÉ«¬ THA

∑—Èß Õß°≈ÿà¡‰¡àæ∫Õ“°“√·≈–Õ“°“√· ¥ß¢Õß deep

vein thrombosis

¢âÕ®”°—¥¢Õß°“√»÷°…“π’È §◊Õ ‡ªìπ retrospective

cohort study ‰¡à„™à randomized controlled trial ∑”„Àâ

¡’ selection bias ‡ÀÁπ‰¥â®“°Õ“¬ÿ„πºŸâªÉ«¬∑’Ëºà“µ—¥

‡ª≈’Ë¬π¢âÕ –‚æ°„π°≈ÿà¡ no TXA ¡’Õ“¬ÿπâÕ¬°«à“°≈ÿà¡

TXA Õ¬à“ß¡’π—¬ ”§—≠ Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ¥Ÿ¢âÕ¡Ÿ≈

§ÿ≥≈—°…≥–¢ÕßºŸâªÉ«¬„π à«πÕ◊Ëπ Ê æ∫«à“ ¡’§«“¡

§≈â“¬§≈÷ß°—π ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

 √ÿª (conclusion)
°“√„Àâ¬“ TXA 1 °√—¡∑“ßÀ≈Õ¥‡≈◊Õ¥ 15 π“∑’

°àÕπ°“√ºà“µ—¥  “¡“√∂≈¥ª√‘¡“≥‚≈À‘µ∑’Ë Ÿ≠‡ ’¬

®“°°“√ºà“µ—¥‚¥¬√«¡ ·≈–≈¥ª√‘¡“≥°“√‡ª≈’Ë¬π

∂à“¬‚≈À‘µ‰¥âÕ¬à“ß¡’π—¬ ”§—≠ ∑—Èß„πºŸâªÉ«¬∑’Ë‰¥â√—∫

°“√ºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“‡∑’¬¡·≈–ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√

ºà“µ—¥‡ª≈’Ë¬π¢âÕ –‚æ°‡∑’¬¡‚¥¬‰¡à‡æ‘Ë¡§«“¡‡ ’Ë¬ß

¢Õß°“√‡°‘¥ deep vein thrombosis
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°“√»÷°…“°“√≈¥√–¥—∫§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2
‚¥¬‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå

√—µπ™—¬ ‡æÁ™√ ¡∫—µ‘ «∑.¡.*  ª√—™≠“ ·°â«·°àπ**
*π—°«‘™“°“√ “∏“√≥ ÿ¢™”π“≠°“√  ”π—°ß“π “∏“√≥ ÿ¢Õ”‡¿Õ«—ß ¡∫Ÿ√≥å ®—ßÀ«—¥ √–·°â«
**Õ“®“√¬åª√–®”«‘∑¬“≈—¬«‘∑¬“°“√«‘®—¬·≈–«‘∑¬“°“√ªí≠≠“ ¡À“«‘∑¬“≈—¬∫Ÿ√æ“

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡æ◊ËÕæ—≤π“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå ”À√—∫≈¥§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬‚√§‡∫“À«“π
™π‘¥∑’Ë 2 ‡ª√’¬∫‡∑’¬∫√–¥—∫§«“¡‡§√’¬¥„π°≈ÿà¡∑¥≈ÕßÀ≈—ß®“°„™â‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå ·≈–
‡ª√’¬∫‡∑’¬∫√–¥—∫§«“¡‡§√’¬¥√–À«à“ß°≈ÿà¡∑¥≈Õß°—∫°≈ÿà¡§«∫§ÿ¡À≈—ß®“°„™â‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå

«‘∏’¥”‡π‘π°“√«‘®—¬: ‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß·∫∫ Õß°≈ÿà¡ «—¥º≈°àÕπ·≈–À≈—ß °“√»÷°…“ª√–°Õ∫¥â«¬ 2 ¢—ÈπµÕπ
§◊Õ 1) °“√æ—≤π“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå ·≈– 2) °“√π”‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå‰ª„™â
°—∫ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 °≈ÿà¡µ—«Õ¬à“ß §◊Õ Õ“ “ ¡—§√ºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2 ®”π«π 60 §π ∑’Ë¡“√—∫
∫√‘°“√„π§≈‘π‘°‚√§‡√◊ÈÕ√—ß‚√ßæ¬“∫“≈ àß‡ √‘¡ ÿ¢¿“æµ”∫≈∫â“π«—ß„À¡à ‚¥¬„™â«‘∏’°“√ ÿà¡Õ¬à“ßßà“¬ À≈—ß®“°π—Èπ
„™â°“√ ÿà¡‡¢â“°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡≈– 30 §π ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√∑¥≈Õß ª√–°Õ∫¥â«¬ §Ÿà¡◊Õ°“√
Ωñ°∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå ·∫∫ Õ∫∂“¡¢âÕ¡Ÿ≈æ◊Èπ∞“πºŸâªÉ«¬‚√§‡∫“À«“π ·∫∫√“¬ß“πº≈°“√µ√«®∑“ß
ÀâÕßªØ‘∫—µ‘°“√¢Õß√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (hemoglobin A1c) √–¥—∫§Õ√åµ‘´Õ≈ (cortisol) „π‡≈◊Õ¥ ·≈–·∫∫
ª√–‡¡‘π«‘‡§√“–Àå§«“¡‡§√’¬¥¥â«¬µπ‡Õß ¢Õß°√¡ ÿ¢¿“æ®‘µ °√–∑√«ß “∏“√≥ ÿ¢

º≈°“√«‘®—¬: æ∫«à“  “¡“√∂æ—≤π“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå∑’Ë¡’§«“¡‡À¡“– ¡„π√–¥—∫¡“°∑’Ë ÿ¥‰¥â
®“°°“√∑¥≈Õß„™â‡∫◊ÈÕßµâπ (pilot study) „πºŸâªÉ«¬‡∫“À«“π 10 §π ·≈–µ√«® Õ∫§ÿ≥¿“æ‚¥¬ºŸâ∑√ß§ÿ≥«ÿ≤‘
3 ∑à“π ·≈–À≈—ß®“°‰¥âπ”¡“„™â°—∫Õ“ “ ¡—§√°“√«‘®—¬æ∫«à“  “¡“√∂≈¥§«“¡‡§√’¬¥ ≈¥√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘́ Õ≈
·≈–≈¥√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2 „π°≈ÿà¡∑¥≈Õß‡¡◊ËÕ‡∑’¬∫°—∫°àÕπ·≈–À≈—ß
°“√„™â‚ª√·°√¡¥—ß°≈à“«Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) πÕ°®“°π—Èπ¬—ßæ∫«à“À≈—ß°“√„™â‚ª√·°√¡∫√‘À“√
 ¡Õß·∫∫ª√–¬ÿ°µå°≈ÿà¡∑¥≈Õß¡’√–¥—∫§«“¡‡§√’¬¥ (22.23 §–·ππ) µË”°«à“°≈ÿà¡§«∫§ÿ¡ (38 §–·ππ) Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

 √ÿªº≈°“√«‘®—¬: ‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå ‡ªìπ°‘®°√√¡∑’Ë “¡“√∂∑”„ÀâºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2
¡’√–¥—∫§«“¡‡§√’¬¥·≈–√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

§” ”§—≠: §«“¡‡§√’¬¥ ‡∫“À«“π™π‘¥∑’Ë 2 ‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå
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The study of reducing stress level in type 2 diabetes patients
by modified brain fitness program

Rattanachai Pechsombut M.S.*, Pratchaya Kaewkaen Ph.D.**
*Public Health Technical Officer, Wangsomboon District Health Office Sa Kaeo
**Lecturer at College of Research Methodology and Cognitive Science, Burapha University Thailand

Abstract

Objective: The purpose of this research was to study to apply brain fitness theory for develop the brain to
reduce stress in patients with type 2 diabetes, comparison of stress levels in the experimental group after the
application of brain fitness, and comparison of the stress level between the control group and the experimental
group after a Brain Fitness.

Materials and Methods: The experimental research methodology consisted of two main steps. Step 1 was
a study of develop programs to reduce stress. Step 2 was a study of Implementing programs to reduce stress
on patients with type 2 diabetes. The sample consisted of patients with type 2 diabetes to chronic disease
clinical in Wang Mai public health center, Wangsomboon District, Sa Kaeo Province. The sample were recruited
from 60 volunteers and randomly assigned to the experimental group 30 people and the control group 30
people. The research instruments used in the experiment consisted of modified brain fitness program, basic
information questionnaires diabetics, Report of the laboratory (hemoglobin A1c, cortisol) and self-assessment
stress analysis department of Mental Health, Ministry of Public Health.

Results: Assessment modified brain fitness program. The modified brain fitness program is appropriate at the
highest level from the Pilot Study in 10 patients with diabetes and quality control by 3 experts and after being
applied to the volunteers. The research has shown that it can reduce stress. Decreased cortisol levels and
decreased blood sugar levels in type 2 diabetic patients in the experimental group compared with before and
after use of the program (p < 0.05). Moreover after used this program found that the experimental group had
the stress level (22.23), significantly lower than the control group (38) (p < 0.05).

Conclusions: The brain fitness program an activity that can make patients with type 2 diabetes, stress levels
and blood sugar level shave reduced significantly.

Key words: Stress, Type 2 diabetes mellitus, Brain fitness program
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‚√§‡∫“À«“π ‡ªìπ‚√§‰¡àµ‘¥µàÕ‡√◊ÈÕ√—ß∑’Ë‡ªìπ

ªí≠À“ ”§—≠∑“ß¥â“π “∏“√≥ ÿ¢·≈– ÿ¢¿“æ

Õπ“¡—¬¢Õßª√–™“™π ‡°‘¥®“°¿“«–§«“¡º‘¥ª°µ‘

¢ÕßµàÕ¡‰√â∑àÕ (endocrine disorder) ®÷ß¡’º≈∑”„Àâ

√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¡“°°«à“ª°µ‘·≈–∑”„Àâ

Õ«—¬«–∑’Ë ”§—≠¢Õß√à“ß°“¬‡°‘¥¿“«–·∑√°´âÕπ·≈–

 Ÿ≠‡ ’¬°“√∑”ß“π‰ª¥â«¬1 ®“°¢âÕ¡Ÿ≈ ∂‘µ‘ªï 2558

æ∫«à“ ∑—Ë«‚≈°æ∫ºŸâªÉ«¬®”π«π 415 ≈â“π§π ‡ªìπºŸâ∑’Ë

¡’§«“¡‡ ’Ë¬ßµàÕ‚√§‡∫“À«“πª√–¡“≥ 280 ≈â“π§π

·≈–¡’°“√§“¥°“√≥å‰«â„πªï æ.».2588 ®–¡’ºŸâªÉ«¬

¥â«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2 ∂÷ß 642 ≈â“π§π  ”À√—∫

ª√–‡∑»‰∑¬„πªï æ.».2558 ‰¥â¡’°“√»÷°…“Õ—µ√“

Õÿ∫—µ‘°“√≥å·≈–Õ—µ√“§«“¡™ÿ°¢Õß‚√§‡∫“À«“π æ∫«à“

¡’ºŸâ‡ ’¬™’«‘µ¥â«¬‚√§‡∫“À«“π∑—ÈßÀ¡¥ 7,749 §π À√◊Õ

‡©≈’Ë¬«—π≈– 22 §π §‘¥‡ªìπÕ—µ√“µ“¬√âÕ¬≈– 12.06

µàÕ· πª√–™“°√ ¡’ºŸâªÉ«¬¥â«¬‚√§‡∫“À«“π‡¢â“

√—°…“µ—«„π‚√ßæ¬“∫“≈ —ß°—¥°√–∑√«ß “∏“√≥ ÿ¢

®”π«π 674,826 §√—Èß §‘¥‡ªìπÕ—µ√“ªÉ«¬‡∑à“°—∫ 1,050.05

µàÕ· πª√–™“°√ ¡’Õ—µ√“§«“¡™ÿ° 3,185,639 §π

§‘¥‡ªìπ√âÕ¬≈– 6.9 „π°≈ÿà¡ª√–™“°√Õ“¬ÿ 15 ªï¢÷Èπ‰ª

·≈–„πºŸâ ŸßÕ“¬ÿ¡’Õ—µ√“§«“¡™ÿ°¢Õß‚√§ Ÿß ÿ¥

‡∑à“°—∫√âÕ¬≈– 16.7 §“¥°“√≥å«à“„πÕπ“§µ®–¡’

·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ2 πÕ°®“°π’È‚√§‡∫“À«“π¬—ß àßº≈

°√–∑∫µàÕ§ÿ≥¿“æ™’«‘µ¢Õßª√–™“°√∑”„Àâ§ÿ≥¿“æ

™’«‘µ≈¥≈ß3 ‡°‘¥¿“«–·∑√°´âÕπ„π√–¬–¬“«µ“¡¡“

∑—Èß·∫∫‡©’¬∫æ≈—π·≈–¿“«–·∑√°´âÕπ·∫∫‡√◊ÈÕ√—ß4

√«¡∑—Èß¬—ß‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§´÷¡‡»√â“·≈–

ªí≠À“®‘µ‡«™Õ◊Ëπ Ê ¥â«¬ πÕ°®“°π’ÈÀπà«¬ß“π¿“§

√—∞¬—ßµâÕß·∫°√—∫¿“√–§à“√—°…“æ¬“∫“≈‰¡àµË”°«à“

47,596 ≈â“π∫“∑5

‚√§‡∫“À«“ππÕ°®“°®–¡’ “‡Àµÿ°“√‡°‘¥‚√§

¡“®“°æ—π∏ÿ°√√¡·≈–æƒµ‘°√√¡·≈â« ¬—ß¡’§«“¡

 —¡æ—π∏å°—∫§«“¡‡§√’¬¥Õ’°¥â«¬ ®“°°“√∑∫∑«π

«√√≥°√√¡ æ∫«à“ ¡’°“√»÷°…“¢Õß Maiese Moehan

·≈– Zhong Chong6 ‰¥â»÷°…“º≈∑“ß™’««‘∑¬“¢Õß

√à“ß°“¬®“°§«“¡‡§√’¬¥·≈–§«“¡‡ ’¬À“¬¢Õß

‡´≈≈å®“°‚√§‡∫“À«“π™π‘¥∑’Ë 1 ·≈–‚√§‡∫“À«“π

™π‘¥∑’Ë 2 æ∫«à“ ¿“«–·∑√°´âÕπ¢Õß‚√§‡∫“À«“π

®–‡°’Ë¬«¢âÕß°—∫√–∫∫ª√– “∑·≈–À≈Õ¥‡≈◊Õ¥∑’Ë

‡™◊ËÕ¡‚¬ß¡“®“°§«“¡‡§√’¬¥ ‚¥¬§π∑’Ë¡’¿“«–‡§√’¬¥

®–∑”„ÀâµàÕ¡„µâ ¡ÕßÀ≈—Ëß “√Õ–¥√’‚π§Õ√åµ‘‚§‚∑√ªîπ

(adrenocorticotrophins) ¡“°‡°‘π‰ª ´÷Ëß®–∑”„Àâ°“√

 √â“ßŒÕ√å‚¡π„πµàÕ¡À¡«°‰µ à«ππÕ°º‘¥ª°µ‘ ‚¥¬

®–∑”„Àâ¡’°“√À≈—ËßŒÕ√å‚¡π°≈ÿà¡°≈Ÿ‚§§Õ√åµ‘§Õ¬

ŒÕ√å‚¡π (glucocorticoid hormone) §Õ√åµ‘́ Õ≈ (cortisol)

¡“°‡°‘π‰ª ´÷ËßŒÕ√å‚¡π™π‘¥π’È®–∑”„Àâ√–¥—∫πÈ”µ“≈

„π‡≈◊Õ¥ Ÿß¢÷Èπ ®“°°“√∑’Ë√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‰¡à

§ß∑’Ë·≈–‰¡àÕ¬Ÿà„π‡°≥±åª°µ‘π—Èπ ¡’ “‡Àµÿ¡“®“°

§«“¡‡§√’¬¥π—Ëπ‡Õß πÕ°®“°π’È¬—ß¡’°“√»÷°…“¢Õß

Huth7 ‡°’Ë¬«°—∫§«“¡‡§√’¬¥®“°°“√∑”ß“π‡ªìπ

ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§‡∫“À«“π™π‘¥∑’Ë 2 ‚¥¬

»÷°…“®“°Õ“ “ ¡—§√®”π«π¡“°°«à“ 5,337 §π ∑’Ë

¡’Õ“¬ÿÕ¬Ÿà„π™à«ß√–À«à“ß (29-66) ªï ‚¥¬∑’ËÕ“ “ ¡—§√

‡À≈à“π’È‰¡à‰¥â‡ªìπ‚√§‡∫“À«“π°àÕπ‡√‘Ë¡‚§√ß°“√

À≈—ß®“°π—Èπ¡’°“√µ‘¥µ“¡º≈‰ª‰¥âª√–¡“≥ 12.7 ªï

æ∫«à“ ¡’ºŸâªÉ«¬¥â«¬‚√§‡∫“À«“π 291 §π ‚¥¬‡ªìπ

Õ“ “ ¡—§√∑’Ë¡’§«“¡‡§√’¬¥ Ÿß„π°“√∑”ß“π°àÕπ

°“√‡¢â“√à«¡‚§√ß°“√∂÷ß√âÕ¬≈– 45 ·≈–¬—ß¡’¢âÕ¡Ÿ≈

 π—∫ πÿπÕ’°«à“ŒÕ√å‚¡π·Ààß§«“¡‡§√’¬¥®–∑”„Àâ

√ –¥— ∫πÈ”µ“≈ Ÿ ß ¢÷È π ·≈–ºŸâ ªÉ «¬ ‡∫“À«“π∑’Ë ¡’

§«“¡‡§√’¬¥ Ÿß®–≈–‡≈¬‰¡à π„®µ—«‡Õß8

°“√∫√‘À“√ ¡Õß (brain fitness) ‡ªìπ»“ µ√å

Õ’°·¢πßÀπ÷Ëß∑’Ëπ”¡“„™â‡æ◊ËÕ≈¥§«“¡‡§√’¬¥∑’Ë‡°‘¥¢÷Èπ

°—∫√à“ß°“¬·≈–Õ“√¡≥å ‚¥¬®– √â“ß§«“¡ ¡¥ÿ≈„Àâ

°—∫ ¡Õß9 º≈¢Õß°“√‡§≈◊ËÕπ‰À«¥—ß°≈à“«∑”„Àâ

 ¡Õß‰¥â√—∫°“√°√–µÿâπ·≈–®–™à«¬ √â“ß§«“¡ ¡¥ÿ≈

„Àâ°—∫ ¡Õß¥â«¬°“√≈¥º≈°√–∑∫∑’Ë∑”„Àâ√à“ß°“¬‡°‘¥

§«“¡‡§√’¬¥ ª√–°Õ∫‰ª¥â«¬°‘®°√√¡°“√‡§≈◊ËÕπ‰À«

∑’Ëßà“¬ Ê ·≈– πÿ° π“π‡™◊ËÕ¡‚¬ß°√–∫«π°“√∑“ß
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 ¡Õß„Àâ¡’°“√∫Ÿ√≥“°“√°“√∑”ß“π¢Õß ¡ÕßÕ¬à“ß

√Õ∫¥â“π10 ¥—ßπ—Èπ ¥â«¬«‘∏’°“√¥—ß°≈à“«®÷ß¡’ª√–‚¬™πå

µàÕºŸâªÉ«¬‡∫“À«“π„π‡√◊ËÕß°“√™à«¬≈¥√–¥—∫§Õ√åµ‘́ Õ≈

(cortisol) ´÷Ëß‡ªìπŒÕ√å‚¡π·Ààß§«“¡‡§√’¬¥∑’Ë¡’º≈µàÕ

°“√À≈—ËßÕ‘π´Ÿ≈‘π (insulin) ∑’Ë —¡æ—π∏å°—∫°“√§«∫§ÿ¡

√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¥â«¬ ºŸâ«‘®—¬‰¥âµ√–Àπ—°∂÷ß

ªí≠À“¢Õß‚√§‡∫“À«“π∑’Ë®– àßº≈∑”„Àâ‡°‘¥¿“«–

·∑√°´âÕπµà“ß Ê µ“¡¡“„πÕπ“§µ ®÷ß‰¥âæ—≤π“

‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå¢÷Èπ ‚¥¬°‘®°√√¡

π’È®–™à«¬‡ª≈’Ë¬π·ª≈ß√–¥—∫§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬

‡∫“À«“π ´÷Ëß®–¡’º≈µàÕ ¡Õß à«π‰Œ‚ª∑“≈“¡— 

(hypothalamus) ∑’Ë∑”Àπâ“∑’Ë‡ªìπ»Ÿπ¬å°≈“ß¢Õß√–∫∫

ª√– “∑Õ—µ‚π¡—µ‘·≈– √â“ßŒÕ√å‚¡π‡æ◊ËÕ§«∫§ÿ¡°“√

º≈‘µŒÕ√å‚¡πµà“ß Ê ®“°µàÕ¡„µâ ¡Õß∑’Ë®– àßº≈µàÕ

√–¥—∫§Õ√åµ‘´Õ≈·≈–¡’§«“¡‡°’Ë¬«¢âÕß°—∫√–¥—∫

πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (hemoglobin A1c) „ÀâÕ¬Ÿà„π

√–¥—∫ª°µ‘µ“¡‰ª¥â«¬ ´÷Ëß®–∑”„ÀâºŸâªÉ«¬‡∫“À«“π¡’

§ÿ≥¿“æ™’«‘µ∑’Ë¥’Õ—π‡ªìπ‡ªÑ“À¡“¬À≈—°¢Õß°“√¥Ÿ·≈

ºŸâªÉ«¬·≈–π”‰ª Ÿà°“√·°â‰¢ªí≠À“¢â“ßµâπÕ¬à“ß‡ªìπ

√Ÿª∏√√¡µàÕ‰ª

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
1. ‡æ◊ËÕæ—≤π“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫

ª√–¬ÿ°µå ”À√—∫≈¥§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬‚√§

‡∫“À«“π™π‘¥∑’Ë 2

2. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫√–¥—∫§«“¡‡§√’¬¥„π°≈ÿà¡

∑¥≈Õß°àÕπ·≈–À≈—ß®“°„™â‚ª√·°√¡∫√‘À“√ ¡Õß

·∫∫ª√–¬ÿ°µå

3. ‡æ◊Ë Õ ‡ª√’ ¬∫‡∑’¬∫√–¥—∫§«“¡‡§√’¬¥

√–À«à“ß°≈ÿà¡∑¥≈ÕßÀ≈—ß°“√„™â‚ª√·°√¡∫√‘À“√

 ¡Õß·∫∫ª√–¬ÿ°µå°—∫°≈ÿà¡§«∫§ÿ¡

 ¡¡µ‘∞“π¢Õß°“√«‘®—¬
1. ‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå¡’

§«“¡‡À¡“– ¡∑’Ë®–π”‰ª„™â≈¥§«“¡‡§√’¬¥

¢ÕßºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2

2. ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 °≈ÿà¡∑’Ë„™â‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå¡’√–¥—∫§«“¡‡§√’¬¥≈¥

≈ß°«à“°àÕπ°“√„™â‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå

3. ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 °≈ÿà¡∑’Ë„™â‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå¡’√–¥—∫§«“¡‡§√’¬¥≈¥

≈ß°«à“°≈ÿà¡§«∫§ÿ¡

«‘∏’¥”‡π‘π°“√«‘®—¬
°“√«‘®—¬§√—Èßπ’È‰¥âºà“π°“√√—∫√Õß®“°§≥–

°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å «‘∑¬“≈—¬

«‘∑¬“°“√«‘®—¬·≈–«‘∑¬“°“√ªí≠≠“ ¡À“«‘∑¬“≈—¬

∫Ÿ√æ“ ‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß (experimental research

design) ·∫∫ Õß°≈ÿà¡«—¥°àÕπ·≈–À≈—ß°“√∑¥≈Õß

(pretest-posttest control group design)11 ‚¥¬°“√

π”∑ƒ…Æ’°“√∫√‘À“√·∫∫ brain fitness ¡“„™â„π°“√

æ—≤π“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå¢Õß

ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ¡’«‘∏’°“√¥”‡π‘π°“√«‘®—¬

2 µÕπ ¥—ßπ’È

µÕπ∑’Ë 1 °“√æ—≤π“‚ª√·°√¡∫√‘À“√
 ¡Õß·∫∫ª√–¬ÿ°µå
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µÕπ∑’Ë 2 °“√∑¥≈Õßπ”‚ª√·°√¡∫√‘À“√
 ¡Õß·∫∫ª√–¬ÿ°µå‰ª„™â°—∫ºŸâªÉ«¬‡∫“À«“π
™π‘¥∑’Ë 2

°≈ÿà¡µ—«Õ¬à“ß∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È ‡ªìπºŸâªÉ«¬

‰¥â√—∫°“√«‘π‘®©—¬®“°·æ∑¬å«à“‡ªìπ‚√§‡∫“À«“π™π‘¥

∑’Ë 2 ∑—Èß‡æ»™“¬·≈–‡æ»À≠‘ß ∑’Ë¡“√—∫°“√√—°…“

æ¬“∫“≈„π§≈‘π‘°‚√§‡√◊ÈÕ√—ß∑’Ë‚√ßæ¬“∫“≈ àß‡ √‘¡

 ÿ¢¿“æµ”∫≈∫â“π«—ß„À¡à ®—ßÀ«—¥ √–·°â« ·≈–¡’

¿Ÿ¡‘≈”‡π“Õ¬Ÿà„π®—ßÀ«—¥ √–·°â« √–À«à“ß‡¥◊Õπ

¡°√“§¡ - ∏—π«“§¡ 2558 ®”π«π 60 §π °“√«‘®—¬

„π§√—Èßπ’È„™â√–¬–‡«≈“„π°“√∑¥≈Õß√–À«à“ß‡¥◊Õπ

∏—π«“§¡ 2558 ∂÷ß‡¥◊Õπ¡’π“§¡ 2559

¢—Èπ‡µ√’¬¡°“√
1. ª√–°“»√—∫Õ“ “ ¡—§√ºŸâªÉ«¬‚√§‡∫“À«“π

™π‘¥∑’Ë 2

2. §—¥°√Õßµ“¡§ÿ≥ ¡∫—µ‘§—¥‡¢â“®“°ºŸâªÉ«¬

‚√§‡∫“À«“π™π‘¥∑’Ë 2 ∑—ÈßÀ¡¥®”π«π 94 §π ¥—ßπ’È

2.1 ¬‘π¥’·≈– ¡—§√„®‡¢â“√à«¡‚§√ß°“√«‘®—¬
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2.2 ‡ªìπºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2 ·≈–

¡’√–¥—∫§«“¡‡§√’¬¥Õ¬Ÿà„π‡°≥±å√–¥—∫§«“¡‡§√’¬¥

√–¥—∫§–·ππ 26-29 (√–¥—∫§«“¡‡§√’¬¥ Ÿß°«à“ª°µ‘

ª“π°≈“ß) ·≈–√–¥—∫§–·ππ 30-60 (√–¥—∫ Ÿß°«à“

ª°µ‘¡“°)

2.3 ‡ªìπºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2 ·≈–

¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„π√–¥—∫∑’Ë¡’¿“«–‡ ’Ë¬ßµàÕ

°“√‡°‘¥‚√§·∑√°´âÕπ §◊Õ ¡’√–¥—∫πÈ”µ“≈ – ¡„π

‡≈◊Õ¥¡“°°«à“ 6.5 ‡ªÕ√å‡´Áπµå (%) ¬âÕπÀ≈—ß‡ªìπ‡«≈“

6 ‡¥◊Õπ12

2.4 ‰¡à®”°—¥‡æ»„π°“√‡¢â“√à«¡‚§√ß°“√

«‘®—¬

2.5 ¡’Õ“¬ÿµ—Èß·µà 40 - 60 ªï

2.6 ‰¡à¥◊Ë¡·Õ≈°ÕŒÕ≈å·≈– Ÿ∫∫ÿÀ√’Ë „π

√–À«à“ß°“√∑¥≈Õß

2.7 ‰¡à „™â ¡ÿπ‰æ√‡æ◊Ë Õ°“√√—°…“‚√§

‡∫“À«“π„π√–À«à“ß°“√∑¥≈Õß

2.8 ¡’¿Ÿ¡‘≈”‡π“Õ¬Ÿà„π®—ßÀ«—¥ √–·°â«

3. ®—∫§Ÿà (matching) ºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥

∑’Ë 2 ∑’≈–§Ÿà®“°π—Èπ∑”°“√ ÿà¡‚¥¬«‘∏’°“√ ÿà¡Õ¬à“ßßà“¬

(simple random sampling) ‡¢â“°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡

§«∫§ÿ¡Õ¬à“ß≈– 30 §π ®”π«π 60 §π

¢—Èπ∑¥≈Õß
„™â√–¬–‡«≈“„π°“√∑¥≈Õß®”π«π 12  —ª¥“Àå

«—π≈– 2 ™—Ë«‚¡ß ™à«ß‡™â“·≈–™à«ß‡¬Áπ™à«ß≈– 1 ™—Ë«‚¡ß

µàÕ‡π◊ËÕß ‚¥¬Ωñ°µ“¡°‘®°√√¡À≈—° 4 °‘®°√√¡µ“¡≈”¥—∫

¥—ßπ’È °“√¥◊Ë¡πÈ” (drinking water) °“√‡§≈◊ËÕπ‰À«

 ≈—∫¢â“ß (midline movement) °‘®°√√¡¬◊¥‡À¬’¬¥

°≈â“¡‡π◊ÈÕ (stretching exercise) ·≈–∑à“∫√‘À“√‡æ◊ËÕ

‡æ‘Ë¡æ≈—ß (energizing movement)

À≈—ß°“√∑¥≈Õß
°“√«—¥º≈‚¥¬·∫∫ª√–‡¡‘π§«“¡‡§√’¬¥¥â«¬

µπ‡Õß °√¡ ÿ¢¿“æ®‘µ °√–∑√«ß “∏“√≥ ÿ¢ °“√

‡®“–‡≈◊Õ¥µ√«®√–¥—∫§Õ√åµ‘´Õ≈ ·≈–√–¥—∫πÈ”µ“≈

 – ¡„π‡≈◊Õ¥„™â°“√«—¥º≈‡ªìπ§Ÿà®”π«π 30 §Ÿà „π

 —ª¥“Àå∑’Ë 12 ¢Õß°“√∑¥≈Õß

‡§√◊ËÕß¡◊Õ„π°“√«‘®—¬§√—Èßπ’È ª√–°Õ∫¥â«¬

1. ·∫∫ Õ∫∂“¡¢âÕ¡Ÿ≈æ◊Èπ∞“πºŸâªÉ«¬‚√§

‡∫“À«“π Õ∫∂“¡‡°’Ë¬«°—∫ ‡æ» Õ“¬ÿ  ∂“π¿“æ

 ¡√  °“√»÷°…“ Õ“™’æ √–¥—∫πÈ”µ“≈‡©≈’Ë¬ – ¡„π

‡≈◊Õ¥ √–¥—∫§«“¡‡§√’¬¥

2. §Ÿà¡◊Õ°“√Ωñ°∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå

ª√–°Õ∫‰ª¥â«¬ 4 °‘®°√√¡ ‰¥â·°à °‘®°√√¡°“√¥◊Ë¡πÈ”

(drinking water) °‘®°√√¡°“√‡§≈◊ËÕπ‰À« ≈—∫¢â“ß

(midline movement) °‘®°√√¡°“√¬◊¥‡À¬’¬¥√à“ß°“¬

(stretching exercise) ·≈–°‘®°√√¡∑à“∫√‘À“√‡æ◊ËÕ

‡æ‘Ë¡æ≈—ß (energizing movement) ∑’Ëæ—≤π“‚ª√·°√¡

¢÷Èπ‡Õß®“°°“√»÷°…“µÕπ∑’Ë 1

3. ·∫∫√“¬ß“πº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘

°“√ ‰¥â·°à √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ ·≈–√–¥—∫

§Õ√åµ‘´Õ≈„π‡≈◊Õ¥

4. ·∫∫ª√–‡¡‘π«‘‡§√“–Àå§«“¡‡§√’¬¥¥â«¬

µπ‡Õß ¢Õß°√¡ ÿ¢¿“æ®‘µ °√–∑√«ß “∏“√≥ ÿ¢

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
ºŸâ«‘®—¬π”¢âÕ¡Ÿ≈æ◊Èπ∞“πºŸâªÉ«¬‚√§‡∫“À«“π

™π‘¥∑’Ë 2 ∑’Ë‡¢â“√à«¡°“√«‘®—¬º≈°“√µ√«®√–¥—∫

πÈ”µ“≈ – ¡„π‡≈◊Õ¥·≈–√–¥—∫§Õ√åµ‘´Õ≈„π‡≈◊Õ¥

¡“≈ß√À— ¢âÕ¡Ÿ≈·≈–§”π«≥«‘‡§√“–Àå‚¥¬„™â‚ª√·°√¡

SPSS for Windows version 20 ¥—ßπ’È

1. «‘‡§√“–Àå¢âÕ¡Ÿ≈æ◊Èπ∞“πºŸâ‡¢â“√à«¡«‘®—¬ ¥â«¬

°“√·®°·®ß§«“¡∂’Ë √âÕ¬≈– ‡ª√’¬∫‡∑’¬∫√–À«à“ß

°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß

2. «‘‡§√“–Àå√–¥—∫§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬

‡∫“À«“π™π‘¥∑’Ë 2 √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥

Œ’‚¡‚°≈∫‘π ‡Õ«—π´’·≈–√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈¥â«¬

§à“‡©≈’Ë¬ (mean)  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π (standard

deviation) §à“µË” ÿ¥¢Õß¢âÕ¡Ÿ≈ (minimum) §à“ Ÿß ÿ¥

¢Õß¢âÕ¡Ÿ≈ (maximum)

3. «‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡‡§√’¬¥
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„π°≈ÿà¡∑¥≈Õß°àÕπ°“√∑¥≈Õß·≈–À≈—ß°“√∑¥≈Õß

„™â ∂‘µ‘ ”À√—∫°≈ÿà¡µ—«Õ¬à“ß 2 °≈ÿà¡∑’Ë‰¡à‡ªìπÕ‘ √–

µàÕ°—π (dependent t-test)

4. „™â ∂‘µ‘∑¥ Õ∫ independent t-test  ”À√—∫

°≈ÿà¡µ—«Õ¬à“ß 2 °≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π «‘‡§√“–Àå

‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®√–¥—∫πÈ”µ“≈ – ¡„π

‡≈◊Õ¥·≈–√–¥—∫§Õ√åµ‘´Õ≈√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–

°≈ÿà¡∑¥≈Õß¥â«¬§à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

§à“µË” ÿ¥·≈– Ÿß ÿ¥¢Õß¢âÕ¡Ÿ≈

5. „™â ∂‘µ‘∑¥ Õ∫§«“¡·ª√ª√«π√–À«à“ß

°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡¥â«¬°“√«‘‡§√“–Àå

§«“¡·ª√ª√«π·∫∫À≈“¬µ—«·ª√ (Multivariate

Analysis of Variance: MANOVA)

º≈°“√«‘®—¬
º≈°“√«‘®—¬„π§√—Èßπ’È æ∫«à“ °≈ÿà¡µ—«Õ¬à“ß à«π„À≠à

‡ªìπ‡æ»À≠‘ß √âÕ¬≈– 55 Õ“¬ÿ à«π„À≠àÕ¬Ÿà„π™à«ß

√–À«à“ß 56-60 ªï √âÕ¬≈– 36.67 √Õß≈ß¡“ Õ“¬ÿÕ¬Ÿà

„π™à«ß 46-50 ªï √âÕ¬≈– 31.67  ∂“π¿“æ ¡√ 

¡“°∑’Ë ÿ¥√âÕ¬≈– 66.67 √Õß≈ß¡“ §◊Õ À¡â“¬/À¬à“√â“ß/

·¬°°—πÕ¬Ÿà √âÕ¬≈– 18.33 °“√»÷°…“ à«π„À≠àÕ¬Ÿà„π

√–¥—∫ª√–∂¡»÷°…“ √âÕ¬≈– 35.00 √Õß≈ß¡“ §◊Õ

‰¡à‰¥â‡√’¬π √âÕ¬≈– 21.70 Õ“™’æ à«π„À≠à §◊Õ √—∫®â“ß

√âÕ¬≈– 31.7 √Õß≈ß¡“ §◊Õ ‡°…µ√°√√¡ √âÕ¬≈– 28.30

¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 ≈—°…≥–¢Õß°≈ÿà¡µ—«Õ¬à“ß
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µ“√“ß∑’Ë 1 ≈—°…≥–¢Õß°≈ÿà¡µ—«Õ¬à“ß (µàÕ)

·ºπ¿Ÿ¡‘∑’Ë 1 §–·ππº≈°“√ª√–‡¡‘π§«“¡‡§√’¬¥∑’Ë àßº≈µàÕ√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (hemoglobin A1c) ·≈–

√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol) °≈ÿà¡∑¥≈Õß°àÕπ·≈–À≈—ß°“√∑¥≈Õß
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®“°·ºπ¿Ÿ¡‘∑’Ë 1 °“√≈¥§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬

‡∫“À«“π™π‘¥∑’Ë 2 À≈—ß®“°„™â‚ª√·°√¡∫√‘À“√

 ¡Õß·∫∫ª√–¬ÿ°µå ∑¥ Õ∫√–¥—∫πÈ”µ“≈ – ¡„π

‡≈◊Õ¥ (hemoglobin A1c) ·≈–√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘́ Õ≈

(cortisol) „π°≈ÿà¡∑¥≈Õßª√“°Ø«à“ °àÕπ°“√∑¥≈Õß

°≈ÿà¡∑¥≈Õß¡’§à“ ‡©≈’Ë¬√–¥—∫§–·ππ®“°·∫∫

ª√–‡¡‘π§«“¡‡§√’¬¥ 41.50 §–·ππ (µË” ÿ¥ 33.00

§–·ππ  Ÿß ÿ¥ 50.00 §–·ππ) ·≈–À≈—ß°“√∑¥≈Õß

°≈ÿà¡∑¥≈Õß¡’§à“ ‡©≈’Ë¬√–¥—∫§–·ππ®“°·∫∫

ª√–‡¡‘π§«“¡‡§√’¬¥ 22.33 §–·ππ (µË” ÿ¥ 17.00

§–·ππ Ÿß ÿ¥ 25.00 §–·ππ)  ”À√—∫°“√∑¥ Õ∫

√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (hemoglobin A1c) „π

°≈ÿà¡∑¥≈Õßæ∫«à“ °àÕπ°“√∑¥≈Õß°≈ÿà¡∑¥≈Õß¡’§à“

‡©≈’Ë¬√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (hemoglobin A1c)

9.05 ‡ªÕ√å‡ Á́πµå (%) µË” ÿ¥ 8.30 ‡ªÕ√å‡ Á́πµå (%)  Ÿß ÿ¥

10.80 ‡ªÕ√å‡´Áπµå (%) ·≈–À≈—ß°“√∑¥≈Õß°≈ÿà¡

∑¥≈Õß¡’§à“‡©≈’Ë¬√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥

(hemoglobin A1c) 6.42 ‡ªÕ√å‡´Áπµå (%) µË” ÿ¥ 5.90

‡ªÕ√å‡´Áπµå (%)  Ÿß ÿ¥ 8.10 ‡ªÕ√å‡´Áπµå (%)  à«π°“√

∑¥ Õ∫√–¥—∫§Õ√åµ‘´Õ≈ (cortisol) °≈ÿà¡∑¥≈Õß

ª√“°Ø«à“ °àÕπ°“√∑¥≈Õß°≈ÿà¡∑¥≈Õß¡’§à“‡©≈’Ë¬

√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol) 24.37 ‰¡‚§√°√—¡

‡ªÕ√å‡¥´‘≈‘µ√ (µg/dl) (µË” ÿ¥ 20.82 ‰¡‚§√°√—¡‡ªÕ√å

‡¥´‘≈‘µ√  Ÿß ÿ¥ 27.78 ‰¡‚§√°√—¡‡ªÕ√å‡¥´‘≈‘µ√) ·≈–

À≈—ß°“√∑¥≈Õß°≈ÿà¡∑¥≈Õß¡’§à“‡©≈’Ë¬√–¥—∫√–¥—∫

ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol) 12.38 ‰¡‚§√°√—¡‡ªÕ√å

‡¥´‘≈‘µ√ (µË” ÿ¥ 9.20 ‰¡‚§√°√—¡‡ªÕ√å‡¥´‘≈‘µ√  Ÿß ÿ¥

15.12 ‰¡‚§√°√—¡‡ªÕ√å‡¥´‘≈‘µ√)

µ“√“ß∑’Ë 2 º≈°“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫√–¥—∫§«“¡‡§√’¬¥„π°≈ÿà¡∑¥≈Õß °àÕπ·≈–À≈—ß®“°„™â‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå

®“°µ“√“ß∑’Ë 2 ‡¡◊ËÕπ”¢âÕ¡Ÿ≈¥—ß°≈à“«¡“

«‘‡§√“–Àå∑“ß ∂‘µ‘ª√“°Ø«à“ °≈ÿà¡∑¥≈Õß∑’Ë‡¢â“

‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå®”π«π 30 §π

‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–¥—∫§–·ππ®“°·∫∫ª√–‡¡‘π

§«“¡‡§√’¬¥ À≈—ß‡¢â“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫

ª√–¬ÿ°µå (22.33 §–·ππ) µË”°«à“°àÕπ‡¢â“‚ª√·°√¡

(41.50 §–·ππ) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

‚¥¬¡’§à“Õ‘∑∏‘æ≈ (Effect Size : ES) √–¥—∫§–·ππ®“°

·∫∫ª√–‡¡‘π§«“¡‡§√’¬¥ „π°≈ÿà¡∑¥≈Õß °àÕπ·≈–

À≈—ß°“√∑¥≈Õß ‡∑à“°—∫ 0.9213 ‡ªìπ‰ªµ“¡ ¡¡µ‘∞“π

¢âÕ 1 §◊Õ √–¥—∫§–·ππ®“°·∫∫ª√–‡¡‘π§«“¡‡§√’¬¥

¢ÕßºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 „π°≈ÿà¡∑¥≈Õß À≈—ß

‡¢â“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå µË”°«à“°àÕπ

‡¢â“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå
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·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–¥—∫πÈ”µ“≈

 – ¡„π‡≈◊Õ¥ À≈—ß‡¢â“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫

ª√–¬ÿ°µå (6.42%) µË”°«à“°àÕπ‡¢â“‚ª√·°√¡ (9.05%)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‚¥¬¡’§à“Õ‘∑∏‘æ≈

√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ „π°≈ÿà¡∑¥≈Õß °àÕπ

·≈–À≈—ß°“√∑¥≈Õß ‡∑à“°—∫ 0.96 ‡ªìπ‰ªµ“¡ ¡¡µ‘∞“π

¢âÕ 1 §◊Õ √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬

‡∫“À«“π™π‘¥∑’Ë 2 „π°≈ÿà¡∑¥≈Õß À≈—ß‡¢â“‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µåµË”°«à“°àÕπ‡¢â“‚ª√·°√¡

 à«π°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–¥—∫ŒÕ√å‚¡π

§Õ√åµ‘´Õ≈ À≈—ß‡¢â“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫

ª√–¬ÿ°µå (12.39 µg/dl) µË”°«à“°àÕπ‡¢â“‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå (24.37 µg/dl) Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 ‚¥¬¡’§à“Õ‘∑∏‘æ≈

√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈„π°≈ÿà¡∑¥≈Õß °àÕπ·≈–

À≈—ß°“√∑¥≈Õß ‡∑à“°—∫ 0.94 ‡ªìπ‰ªµ“¡ ¡¡µ‘∞“π

¢âÕ 1 §◊Õ √–¥—∫ŒÕ√å‚¡π§Õ√åµ‘́ Õ≈¢ÕßºŸâªÉ«¬‡∫“À«“π

™π‘¥∑’Ë 2 „π°≈ÿà¡∑¥≈Õß À≈—ß‡¢â“‚ª√·°√¡∫√‘À“√

 ¡Õß·∫∫ª√–¬ÿ°µåµË”°«à“°àÕπ‡¢â“‚ª√·°√¡∫√‘À“√

 ¡Õß·∫∫ª√–¬ÿ°µå

µ“√“ß∑’Ë 3 §–·ππº≈°“√ª√–‡¡‘π§«“¡‡§√’¬¥∑’Ë àßº≈µàÕ√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (Hemoglobin A1c) ·≈–

√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol) °≈ÿà¡∑¥≈Õß °àÕπ·≈–À≈—ß°“√∑¥≈Õß
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µ“√“ß∑’Ë 3 §–·ππº≈°“√ª√–‡¡‘π§«“¡‡§√’¬¥∑’Ë àßº≈µàÕ√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (Hemoglobin A1c) ·≈–

√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol) °≈ÿà¡∑¥≈Õß °àÕπ·≈–À≈—ß°“√∑¥≈Õß (µàÕ)

®“°µ“√“ß∑’Ë 3 °“√≈¥§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬

‡∫“À«“π™π‘¥∑’Ë 2 À≈—ß®“°„™â‚ª√·°√¡∫√‘À“√

 ¡Õß·∫∫ª√–¬ÿ°µå ∑¥ Õ∫√–¥—∫πÈ”µ“≈ – ¡„π

‡≈◊Õ¥·≈–√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol) „π°≈ÿà¡

∑¥≈Õß ª√“°Ø«à“ °àÕπ°“√∑¥≈Õß °≈ÿà¡∑¥≈Õß¡’

§à“‡©≈’Ë¬√–¥—∫§–·ππ®“°·∫∫ª√–‡¡‘π§«“¡‡§√’¬¥

41.50 §–·ππµË” ÿ¥ 33.00 §–·ππ Ÿß ÿ¥ 50.00

§–·ππ ·≈–À≈—ß°“√∑¥≈Õß æ∫«à“ °≈ÿà¡∑¥≈Õß¡’

§à“‡©≈’Ë¬√–¥—∫§–·ππ®“°·∫∫ª√–‡¡‘π§«“¡‡§√’¬¥

22.33 §–·ππµË” ÿ¥ 17.00 §–·ππ Ÿß ÿ¥ 25.00

§–·ππ  ”À√—∫°“√∑¥ Õ∫√–¥—∫πÈ”µ“≈ – ¡„π

‡≈◊Õ¥„π°≈ÿà¡∑¥≈Õß æ∫«à“ °àÕπ°“√∑¥≈Õß °≈ÿà¡

∑¥≈Õß¡’§à“‡©≈’Ë¬√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ 9.05

‡ªÕ√å‡´Áπµå (%) √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥µË” ÿ¥ 8.30

‡ªÕ√å‡´Áπµå (%) √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ Ÿß ÿ¥

10.80 ‡ªÕ√å‡´Áπµå (%) ·≈–À≈—ß°“√∑¥≈Õß °≈ÿà¡
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∑¥≈Õß¡’§à“‡©≈’Ë¬√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ 6.42

‡ªÕ√å‡´Áπµå (%) √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥µË” ÿ¥ 5

‡ªÕ√å‡´Áπµå (%) √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ Ÿß ÿ¥ 8.10

‡ªÕ√å‡´Áπµå (%)  à«π°“√∑¥ Õ∫√–¥—∫ŒÕ√å‚¡π

§Õ√åµ‘´Õ≈ °≈ÿà¡∑¥≈Õß ª√“°Ø«à“ °àÕπ°“√∑¥≈Õß

°≈ÿà¡∑¥≈Õß¡’§à“‡©≈’Ë¬√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈

24.37 ‰¡‚§√°√—¡‡ªÕ√å‡¥´‘≈‘µ√ (µg/dl) √–¥—∫ŒÕ√å‚¡π

§Õ√åµ‘´Õ≈ (cortisol) µË” ÿ¥ 20.82 ‰¡‚§√°√—¡‡ªÕ√å

‡¥´‘≈‘µ√ √–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈  Ÿß ÿ¥ 27.78

‰¡‚§√°√—¡‡ªÕ√å‡¥´‘≈‘µ√ ·≈–À≈—ß°“√∑¥≈Õß °≈ÿà¡

∑¥≈Õß¡’§à“‡©≈’Ë¬√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol)

12.38 ‰¡‚§√°√—¡‡ªÕ√å‡¥´‘≈‘µ√ √–¥—∫ŒÕ√å‚¡π

§Õ√åµ‘́ Õ≈ µË” ÿ¥ 9.20 ‰¡‚§√°√—¡‡ªÕ√å‡¥ ‘́≈‘µ√ √–¥—∫

ŒÕ√å‚¡π§Õ√åµ‘´Õ≈  Ÿß ÿ¥ 15.12 ‰¡‚§√°√—¡‡ªÕ√å

‡¥´‘≈‘µ√ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√≈¥§«“¡‡§√’¬¥¢Õß

ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 À≈—ß®“°„™â‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå

®“°µ“√“ß∑’Ë 4 · ¥ß º≈°“√«‘‡§√“–Àå§«“¡

·ª√ª√«π·∫∫À≈“¬µ—«·ª√ ¢Õß°“√≈¥√–¥—∫

§«“¡‡§√’¬¥®“°·∫∫ª√–‡¡‘π§«“¡‡§√’¬¥ √–¥—∫

πÈ”µ“≈ – ¡„π‡≈◊Õ¥·≈–√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈

√–À«à“ß°≈ÿà¡∑¥≈Õß (√–¥—∫§«“¡‡§√’¬¥®“°·∫∫

ª√–‡¡‘π§«“¡‡§√’¬¥ M = 22.33 √–¥—∫πÈ”µ“≈

 – ¡„π‡≈◊Õ¥ M = 6.42 ·≈–√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘́ Õ≈

M = 12.38) ·≈–°≈ÿà¡§«∫§ÿ¡ (√–¥—∫§«“¡‡§√’¬¥

®“°·∫∫ª√–‡¡‘π§«“¡‡§√’¬¥ M = 38.00 √–¥—∫

πÈ”µ“≈ – ¡„π‡≈◊Õ¥ M = 8.11 ·≈–√–¥—∫ŒÕ√å‚¡π

§Õ√åµ‘´Õ≈ M = 23.60) æ∫«à“ ‡«°‡µÕ√å§à“‡©≈’Ë¬¢Õß

§«“¡‡§√’¬¥ °≈ÿà¡∑¥≈ÕßµË”°«à“°≈ÿà¡§«∫§ÿ¡ Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ¡’§à“ Wilks-Lambda

‡∑à“°—∫ 0.793 §à“Õß»“Õ‘ √–‡∑à“°—∫ 14 ·≈–§à“§«“¡

µ“√“ß∑’Ë 4 º≈°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫À≈“¬µ—«·ª√¢Õß°“√≈¥√–¥—∫§«“¡‡§√’¬¥®“°·∫∫ª√–‡¡‘π

§«“¡‡§√’¬¥ √–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ (hemoglobin A1c) ·≈–√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ (cortisol) √–À«à“ß

°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡

πà“®–‡ªìπ‡∑à“°—∫ 0 · ¥ß«à“ ºŸâªÉ«¬‡∫“À«“π™π‘¥

∑’Ë 2 „π°≈ÿà¡∑¥≈Õß¡’√–¥—∫§«“¡‡§√’¬¥µË”°«à“

°≈ÿà¡§«∫§ÿ¡À≈—ß‡¢â“‚ª√·°√¡°“√Ωñ° ¡Õß Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

«‘®“√≥å
 ¡¡µ‘∞“π∑’Ë«à“ À≈—ß°“√∑¥≈Õß„™â‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå√–¥—∫§«“¡‡§√’¬¥„π°≈ÿà¡

∑¥≈Õß≈¥≈ß·≈–À≈—ß°“√∑¥≈Õß„™â‚ª√·°√¡∫√‘À“√

 ¡Õß·∫∫ª√–¬ÿ°µå√–¥—∫§«“¡‡§√’¬¥„π°≈ÿà¡

∑¥≈Õß≈¥≈ß¡“°°«à“°≈ÿà¡§«∫§ÿ¡

®“°º≈°“√»÷°…“µÕπ∑’Ë 1 °“√æ—≤π“‚ª√·°√¡

°“√∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå ‰¥â¡’°“√æ—≤π“¢÷Èπ

Õ¬à“ß‡ªìπ√–∫∫ ‡ªìπ¢—ÈπµÕπ ·≈–·µà≈–¢—ÈπµÕπ¡’
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§«“¡ —¡æ—π∏å°—π ´÷Ëß°“√¥”‡π‘πß“π¥—ß°≈à“«

 Õ¥§≈âÕß°—∫·π«§‘¥¢Õß‡¥π‘ —π·≈–‡¥π‘ —π ∑’Ë°≈à“«

∂÷ß¢âÕ§«√§”π÷ß„π°“√æ—≤π“‚ª√·°√¡«à“‡ªìπ

∑à«ß∑à“„π°“√‡§≈◊ËÕπ‰À«À√◊Õ∫√‘À“√√à“ß°“¬‡æ◊ËÕ

°√–µÿâπ ¡Õß∑’Ë§«∫§ÿ¡°≈â“¡‡π◊ÈÕ„π à«π§Õ√åªí 

§“‚≈´—¡ (corpus callosum) ∑’Ë‡™◊ËÕ¡‚¬ß√–À«à“ß ¡Õß

´’°´â“¬·≈–´’°¢«“„Àâ∑”ß“πª√– “π°—π„π°“√

∂à“¬‚¬ß¢âÕ¡Ÿ≈·≈–°“√‡√’¬π√Ÿâ „Àâ ‡ªìπ‰ªÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ·≈–™à «¬„Àâ ‡°‘¥°“√ºàÕπ§≈“¬

§«“¡‡§√’¬¥

‚ª√·°√¡°“√∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå∑’Ë

æ—≤π“¢÷Èπ‰¥â∑¥≈Õß„™â‡∫◊ÈÕßµâπ„πºŸâªÉ«¬‚√§‡∫“À«“π

™π‘¥∑’Ë 2 ®”π«π 10 §π ·≈–„ÀâºŸâ∑√ß§ÿ≥«ÿ≤‘ 3 ∑à“π

µ√«® Õ∫§«“¡‡À¡“– ¡¢Õß‚ª√·°√¡ ´÷Ëß·π«∑“ß

¥—ß°≈à“«π’È Õ¥§≈âÕß°—∫·π«§‘¥¢Õß®Õ¬ ǻ·≈–‡«≈≈å14

∑’Ë„Àâ§«“¡‡ÀÁπ«à“ ‡¡◊ËÕæ—≤π“‚ª√·°√¡°“√∑”

°‘®°√√¡·≈â« °àÕππ”‰ª„™âÕ¬à“ß·æ√àÀ≈“¬ µâÕß¡’

°“√«‘®—¬‡æ◊ËÕ∑¥ Õ∫∑ƒ…Æ’ µ√«® Õ∫§«“¡‡À¡“– ¡

·≈–π”¢âÕ§âπæ∫¡“ª√—∫ª√ÿß·°â‰¢°àÕππ”‰ª„™â„π

°“√«‘®—¬π’È ‡ÀÁπ‰¥â«à“ °“√æ—≤π“‚ª√·°√¡°“√Ωñ°

 ¡Õß¡’°“√¥”‡π‘πß“πÕ¬à“ß‡ªìπ√–∫∫15 ‚¥¬¡’

∑ƒ…Æ’·≈–À≈—°°“√æ◊Èπ∞“π‡ªìπ°√Õ∫„π°“√æ—≤π“

‡ªìπ√Ÿª·∫∫°‘®°√√¡∑’Ë “¡“√∂∑”„Àâ ¡Õß‰¥â√—∫

ÕÕ°´‘‡®π¡“°¢÷Èπ·¡â√Ÿª·∫∫„π°“√Ωñ°®–¡’≈—°…≥–

∑’Ë§≈â“¬°—∫ß“π«‘®—¬¢Õß Jensen Õâ“ß∂÷ß„π æ—™√’«√√≥

‡°µÿ·°àπ®—π∑√å, 254416 ∑’Ë°≈à“««à“ °“√æ—≤π“‚ª√·°√¡

≈¥§«“¡‡§√’¬¥„πºŸâªÉ«¬‡∫“À«“π‰¥âπ”‡Õ“∑ƒ…Æ’

°“√∫√‘À“√ ¡Õß·∫∫ brain fitness ¡“™à«¬≈¥

§«“¡‡§√’¬¥®“°°“√‡®Á∫ªÉ«¬´÷Ëß§«“¡‡§√’¬¥‡ªìπ

ªí®®—¬ ”§—≠∑’Ë∑”„ÀâµàÕ¡„µâ ¡Õß à«πÀπâ“ (anterior

pituitary gland) À≈—ËßŒÕ√å‚¡πÕ–¥√’‚π§Õ√åµ‘‚§‚∑√ªîπ

(adreno-corticotrophin : ACTH) ‰ª°√–µÿâπµàÕ¡

À¡«°‰µ„ÀâÀ≈—ËßŒÕ√å‚¡π°≈ÿà¡°≈Ÿ‚§§Õ√åµ‘§Õ¬¥å

(glucocorticoid) ŒÕ√å‚¡π∑’Ë ”§—≠„π°≈ÿà¡π’È∑’Ë‡°’Ë¬«¢âÕß

°—∫§«“¡‡§√’¬¥ §◊Õ §Õ√åµ‘´Õ≈ ´÷Ëß®–‰ª¬—∫¬—Èß°“√

∑”Àπâ“∑’Ë¢Õß‡∫µâ“‡´≈≈å„πµ—∫ÕàÕπ´÷Ëß∑”Àπâ“∑’Ë„π

°“√ √â“ßÕ‘π Ÿ́≈‘π‡æ◊ËÕ§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥

‡¡◊ËÕ‡∫µâ“‡´≈≈å Ÿ≠‡ ’¬ ¿“æ®–∑”„Àâ√–¥—∫πÈ”µ“≈

„π‡≈◊Õ¥ Ÿß¢÷Èπ ´÷Ëß°“√∫√‘À“√ ¡Õßπ’È®–∑”„Àâ ¡Õß

∑”ß“π‰¥âÕ¬à“ß ¡¥ÿ≈·≈–≈¥º≈°√–∑∫¢Õß§«“¡

‡§√’¬¥µàÕ√à“ß°“¬´÷Ëß®–∑”„Àâ ¡Õß∑”ß“π‡ªìπ‰ª

µ“¡Õ—µ‚π¡—µ‘ ·≈–∑”„Àâ°“√‡√’¬π√Ÿâ‡°‘¥ª√– ‘∑∏‘¿“æ

 Ÿß ÿ¥ ·≈–√Ÿª·∫∫¢Õß°“√Ωñ° ¡Õß∑’Ë¡’∑—ÈßÀ¡¥ 4

°‘®°√√¡ ∑”„Àâ ¡Õß¡’°“√∑”ß“π —¡æ—π∏å°—π„π

√Ÿª·∫∫¢Õß “¡¡‘µ‘ (three dimension) §◊Õ 1) §«“¡

 —¡æ—π∏å¢Õß ¡Õß Õß¥â“π ∑—Èß Õß à«πµâÕß∑”ß“π

º ¡º “π°—π„π°“√∑”Àπâ“∑’Ë ‡æ√“–∑—Èß Õß¢â“ß¡’

§«“¡®”‡ªìπµàÕ°“√Õà“π °“√‡¢’¬π °“√øíß °“√æŸ¥

°“√‡§≈◊ËÕπ‰À«¢Õß√à“ß°“¬ §«“¡ “¡“√∂∑’Ë®–§‘¥

·≈–‡§≈◊ËÕπ‰À«„π‡«≈“‡¥’¬«°—π 2) §«“¡ —¡æ—π∏å

√–À«à“ß ¡Õß à«πÀπâ“°—∫ ¡Õß à«πÀ≈—ß ¡’º≈µàÕ

°“√∑”§«“¡‡¢â“„® ·≈–§«“¡ “¡“√∂„π°“√

∑”§«“¡‡¢â“„®‡°’Ë¬«°—∫ ∂“π°“√≥å„π¢≥–∑’Ë‡°Á∫

√“¬≈–‡Õ’¬¥¢Õß∑—»π’¬¿“æ ·≈– 3) °“√‡™◊ËÕ¡‚¬ß

√–À«à“ß‚§√ß √â“ß ¡Õß à«π∫π°—∫ ¡Õß à«π≈à“ß

‡°’Ë¬«°—∫§«“¡ “¡“√∂§«∫§ÿ¡°“√ª√– “π°—π¢Õß

Õ“√¡≥å °—∫§«“¡ —¡æ—π∏å∑“ß§«“¡§‘¥ §«“¡‡§√’¬¥

·≈–§«“¡«‘µ°°—ß«≈∑’Ë√∫°«π ¥—ßπ—Èπ ‚ª√·°√¡°“√

Ωñ° ¡Õß∑’Ëæ—≤π“¢÷Èπ ®÷ß¡’§«“¡‡À¡“– ¡ ”À√—∫

°“√≈¥§«“¡‡§√’¬¥„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ·≈–

≈¥√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„πºŸâªÉ«¬‰¥â

‡¡◊ËÕπ”‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå∑’Ë

ºŸâ«‘®—¬æ—≤π“¢÷Èπ¡“∑”°“√»÷°…“„π°“√«‘®—¬π’È æ∫«à“

 “¡“√∂≈¥§«“¡‡§√’¬¥„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘º≈®√‘ß ‚¥¬æ‘®“√≥“®“°√–¥—∫

ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ ·≈–√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥

¢ÕßºŸâªÉ«¬‚√§‡∫“À«“π™π‘¥∑’Ë 2 „π°≈ÿà¡∑¥≈Õß À≈—ß

‡¢â“‚ª√·°√¡°“√Ωñ° ¡Õß≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫°àÕπ

‡¢â“‚ª√·°√¡ ∑”„Àâ ¡Õß‰¥â∑”ß“π∑ÿ° à«π‡°‘¥°“√

µ◊Ëπµ—« °“√∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå‡ªìπ°‘®°√√¡∑’Ë
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 “¡“√∂∑”„Àâ ¡Õß‰¥â√—∫ÕÕ°´‘‡®π¡“°¢÷Èπ´÷ËßºŸâªÉ«¬

‡∫“À«“π™π‘¥∑’Ë 2 ®–√Ÿâ ÷°ºàÕπ§≈“¬‰¡à‡§√’¬¥∑—Èß

¥â“π√à“ß°“¬·≈–®‘µ„®  ¡Õß®–‡√’¬π√Ÿâ‰¥â‡√Á«¡’§«“¡

®”∑’Ë¥’ ·≈–¬—ß™à«¬ àß‡ √‘¡∑—°…–¥â“πµà“ß Ê °“√

∫√‘À“√ ¡Õß §◊Õ °√–∫«π°“√‡§≈◊ËÕπ‰À«√à“ß°“¬

Õ¬à“ßßà“¬∑’Ë°√–µÿâπ„Àâ ¡Õß∑”ß“π‰¥â¥’‚¥¬°“√ √â“ß

§«“¡ ¡¥ÿ≈„Àâ°—∫ ¡Õß §≈“¬§«“¡µ÷ß‡§√’¬¥ ·≈–

øóôπ§◊π√–¥—∫ÕÕ°´‘‡®π·≈– “√‡§¡’∑’Ë‡ªìπª√–‚¬™πå

°≈—∫§◊π Ÿà ¡Õß  Õ¥§≈âÕß°—∫º≈°“√»÷°…“«‘®—¬¢Õß

æ—™√’«√√≥ ‡°µÿ·°àπ®—π∑√å16 ´÷Ëß°≈à“««à“ °“√∫√‘À“√

 ¡Õßπ’È®–∑”„Àâ ¡Õß∑”ß“π‰¥âÕ¬à“ß ¡¥ÿ≈·≈–≈¥

º≈°√–∑∫¢Õß§«“¡‡§√’¬¥µàÕ√à“ß°“¬´÷Ëß®–∑”„Àâ

 ¡Õß∑”ß“π‡ªìπ‰ªµ“¡Õ—µ‚π¡—µ‘ ·≈–∑”„Àâ°“√

‡√’¬π√Ÿâ‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ·≈– Õ¥§≈âÕß°—∫º≈

°“√»÷°…“¢Õß‚√∫‘π·≈–‚∑¡— 17 ∑’Ë‰¥â»÷°…“‡°’Ë¬«°—∫

º≈¢Õß°“√„™â°‘®°√√¡∑’Ë¡’∑”„Àâ√à“ß°“¬„™â√–∫∫

ª√– “∑ —¡º— ∑ÿ°¥â“π®– àßº≈µàÕ§«“¡®”∑’Ë¥’·≈–

≈¥§«“¡‡§√’¬¥„π§π«—¬°≈“ß§π·≈– ŸßÕ“¬ÿ ®÷ß

∑”„Àâ√–¥—∫§«“¡‡§√’¬¥°àÕπ·≈–À≈—ß°“√∑¥≈Õß„π

°≈ÿà¡∑¥≈Õß¡’§«“¡·µ°µà“ß°—π Õ’°∑—ÈßÀ≈—ß‡¢â“

‚ª√·°√¡°“√Ωñ° ¡Õß °≈ÿà¡∑¥≈Õß¡’√–¥—∫ŒÕ√å‚¡π

§Õ√åµ‘´Õ≈ ·≈–√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥ ≈¥≈ß

‡¡◊ËÕ‡∑’¬∫°—∫°àÕπ‡¢â“‚ª√·°√¡ ¥—ßπ—Èπ ‚ª√·°√¡

∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå‡ªìπ°‘®°√√¡∑’Ë “¡“√∂

∑”„Àâ ¡Õß‰¥â√—∫ÕÕ°´‘‡®π¡“°¢÷Èπ  ́ ÷ËßºŸâªÉ«¬‡∫“À«“π

™π‘¥∑’Ë 2 ®–√Ÿâ ÷°ºàÕπ§≈“¬ ‰¡à‡§√’¬¥∑—Èß¥â“π√à“ß°“¬

·≈–®‘µ„®  ¡Õß®–‡√’¬π√Ÿâ‰¥â‡√Á« ¡’§«“¡®”∑’Ë¥’ ·≈–

¬—ß™à«¬ àß‡ √‘¡∑—°…–¥â“πµà“ß Ê ‰¥â àßº≈„Àâ√–¥—∫

ŒÕ√å‚¡π§Õ√åµ‘´Õ≈≈¥≈ß  àßº≈„Àâ√–¥—∫πÈ”µ“≈

 – ¡„π‡≈◊Õ¥≈¥≈ßÕ’°¥â«¬

º≈°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫À≈“¬

µ—«·ª√¢Õß√–¥—∫§«“¡‡§√’¬¥¢ÕßºŸâªÉ«¬‡∫“À«“π

™π‘¥∑’Ë 2 ∑’Ë àßº≈µàÕ√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈·≈–

√–¥—∫πÈ”µ“≈ – ¡„π‡≈◊Õ¥®”·π°µ“¡°≈ÿà¡∑¥≈Õß

·≈–°≈ÿà¡§«∫§ÿ¡ ª√“°Ø«à“ √–¥—∫§«“¡‡§√’¬¥¢Õß

ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 „π°≈ÿà¡∑¥≈Õß (22.33

§–·ππ) µË”°«à“°≈ÿà¡§«∫§ÿ¡ (38.00 §–·ππ) À≈—ß

°“√‡¢â“‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µåÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‡ªìπ‡æ√“–«à“ °≈ÿà¡

∑¥≈Õß∑’Ë‡¢â“‚ª√·°√¡∑”„Àâ ¡Õß‰¥â∑”ß“π∑ÿ° à«π

¡’°“√‡™◊ËÕ¡‚¬ß‡´≈≈åª√– “∑¢Õß ¡Õß∑ÿ° à«π ∑”„Àâ

 ¡Õß∑”ß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  àßº≈µàÕ°“√

≈¥√–¥—∫§«“¡‡§√’¬¥18 πÕ°®“°π’È °≈ÿà¡∑¥≈Õß‡¢â“

‚ª√·°√¡∑”„Àâ¡’°“√∑”ß“π¢Õß√–∫∫ª√– “∑ —¡º— 

∑ÿ°¥â“π  àßº≈µàÕ„π à«π∑’Ë ¡Õß§«∫§ÿ¡‚¥¬‡©æ“–

§Õ√åªí  ·§≈‚≈´—¡ (corpus callosum) ´÷Ëß‡™◊ËÕ¡ ¡Õß

2 ´’°‡¢â“¥â«¬°—π „Àâ„¬ª√– “π°—π ·¢Áß·√ß ·≈–

∑”ß“π§≈àÕß·§≈à« Õ—π®–∑”„Àâ°“√∂à“¬‚¬ß¢âÕ¡Ÿ≈

·≈–°“√‡√’¬π√Ÿâ¢Õß ¡Õß 2 ´’°‡ªìπ‰ªÕ¬à“ß ¡¥ÿ≈

·≈–¬—ß™à«¬∑”„Àâ‡°‘¥§«“¡ºàÕπ§≈“¬§«“¡µ÷ß‡§√’¬¥

¡’Õ“√¡≥å¢—π ´÷Ëß‡ªìπ¿“«–∑’Ë ¡Õß∑”ß“πÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ·≈– Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß

«‘∫Ÿ≈¬å «‘√—™π’°√æ—π∏å19 ∑’Ë°≈à“««à“„Àâ ¡Õß∑”ß“π‰¥â¥’

‚¥¬°“√ √â“ß§«“¡ ¡¥ÿ≈„Àâ°—∫ ¡Õß §≈“¬§«“¡

µ÷ß‡§√’¬¥·≈–øóôπ§◊π√–¥—∫ÕÕ°´‘‡®π·≈– “√‡§¡’∑’Ë

‡ªìπª√–‚¬™πå°≈—∫§◊π Ÿà ¡Õß ®“°º≈°“√«‘®—¬∑’Ë

ª√“°Ø«à“ √–¥—∫§«“¡‡§√’¬¥„π°≈ÿà¡∑¥≈Õß∑’Ë‡¢â“

‚ª√·°√¡∫√‘À“√ ¡Õß·∫∫ª√–¬ÿ°µå≈¥≈ß‡¡◊ËÕ‡∑’¬∫

°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â‡¢â“‚ª√·°√¡°“√Ωñ° ¡Õß

√«¡∑—Èß√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈·≈–√–¥—∫πÈ”µ“≈

 – ¡„π‡≈◊Õ¥°Á≈¥≈ß‡™àπ°—π ‡ªìπ‡æ√“–«à“°≈ÿà¡

∑¥≈Õß∑’Ë‡¢â“‚ª√·°√¡°“√Ωñ° ¡Õß‰¥âªØ‘∫—µ‘°‘®°√√¡

∑’Ë∑”„Àâ ¡Õß∑ÿ° à«π¡’°“√∑”ß“π‡™◊ËÕ¡‚¬ß°—π ·≈–

„™â√–∫∫ª√– “∑ —¡º— ∑ÿ°¥â“π ®÷ß‡ªìπº≈„Àâ ¡Õß

‡°‘¥°“√≈¥§«“¡‡§√’¬¥≈ß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
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«—µ∂ÿª√– ß§å: °“√«‘®—¬‡™‘ß ”√«®π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ 1) «—¥√–¥—∫°“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√„π°“√æ—≤π“
§ÿ≥¿“æ¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß‚√ßæ¬“∫“≈ ß¶å 2) »÷°…“ªí®®—¬ à«π∫ÿ§§≈·≈–°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®
„π∫ÿ§≈“°√ 3) »÷°…“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬ à«π∫ÿ§§≈ °“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®°—∫°“√¡’ à«π√à«¡¢Õß
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«‘∏’¥”‡π‘π°“√«‘®—¬: ª√–™“°√∑’Ë»÷°…“‡ªìπ∫ÿ§≈“°√∑’Ë¡’ à«π‡°’Ë¬«¢âÕß°—∫°“√∫√‘À“√§«“¡‡ ’Ë¬ß ‰¥â·°à ·æ∑¬å
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¡’°“√»÷°…“√–¥—∫ª√‘≠≠“µ√’ ‰¡à‰¥â‡ªìπ§≥–°√√¡°“√¥â“π§«“¡‡ ’Ë¬ß ‡§¬Õ∫√¡¥â“π§«“¡‡ ’Ë¬ß 1 §√—Èß „π√Õ∫
ªï∑’Ëºà“π¡“ ‡§¬∑”ß“π¥â“π§«“¡‡ ’Ë¬ß‡©≈’Ë¬ 5.01 ªï ¿“æ√«¡¢Õß°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®¢Õß∫ÿ§≈“°√Õ¬Ÿà„π
√–¥—∫ Ÿß 3) °“√‡ªìπ§≥–°√√¡°“√À√◊Õ‡ªìπºŸâ®—¥°“√§«“¡‡ ’Ë¬ß ·≈–°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®‚¥¬√«¡·≈–√“¬
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æ—≤π“§ÿ≥¿“æ¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß∑’Ë ”§—≠ §◊Õ ¢“¥°“√ª√–‡¡‘πº≈Õ¬à“ß ¡Ë”‡ ¡Õ·≈–¢“¥∫ÿ§≈“°√
ª√– “πß“π

 √ÿªº≈°“√«‘®—¬: °“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√„π°“√∫√‘À“√§«“¡‡ ’Ë¬ßπ—Èπ ®”‡ªìπ®–µâÕß¡’∫ÿ§≈“°√∑’Ë∑”Àπâ“∑’Ë
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Factors related to risk management participation of personnel
in Priest Hospital
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Abstract

Objectives: The objectives of this survey research were to study 1) level of participation of personnel in quality
improvement of risk management in Priest Hospital 2) personal factors and empowerment of personnel
3) relationships between personal factors, empowerment and participation of personnel in quality improvement
of risk management and 4) problems and recommendations towards the provision of personnel participation in
quality improvement of risk management in Priest Hospital.

Methods: The study population was 261 personnel involving in risk management such as doctors, nurses, and
other allied health science personnel. A sample group of 140 personnel was selected by stratified random
sampling method. Data were collected by a questionnaire, with the reliability values of between 0.928-0.944.
Data were analyzed by descriptive statistics, Chi-square test and Pearson correlation coefficients.

Results: The finding showed that: 1) A level of participation in risk management of personnel was high
2) Most of participants were female, average age was 32.5 years old, having 10.05 years of average working
experience. Regarding personal factors, it was found that most participants had bachelor degree and graduated
in nursing, were not on a risk management committee, have been training on risk management for once in the
past year, average experience on risk management was 5.01 years. Overall empowerment of personnel were at
the high level 3) Being the risk management committee or manager, and overall and each aspect of personnelûs
empowerment showed significantly related to the participation in risk management at 0.05 level, while no
relationship was found from other personal variables and 4) Important problems and obstacles of participation in
quality improvement of risk management were lack of regular evaluation, or coordinator for the feedbacks from
the continuing evaluation.

Conclusions: The involvement of personnel in risk management. It is necessary to have direct personnel in
charge of coordinating and coordinating the monitoring to ensure that the risk management is better.

Keywords: Risk management, Participation, Personnel, Priest Hospital
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µ“¡¡“µ√∞“π∑”„ÀâºŸâ√—∫∫√‘°“√®–¡’§«“¡‡™◊ËÕ¡—Ëπ

Õÿàπ„® ·≈–«“ß„®„π∫√‘°“√∑’Ë‰¥â√—∫ „π°“√„Àâ∫√‘°“√

¢Õß‚√ßæ¬“∫“≈„π·µà≈–«—ππ—Èπ µâÕß‡º™‘≠°—∫§«“¡

‡ ’Ë¬ß∑—Èßµ—«∫ÿ§§≈·≈– ‘Ëß·«¥≈âÕ¡ ®÷ß®”‡ªìπµâÕß¡’

√–∫∫ªÑÕß°—π§«“¡‡ ’Ë¬ß∑’Ë§√Õ∫§≈ÿ¡∑ÿ°·ßà∑ÿ°¡ÿ¡

·≈–∑—Èß‚√ßæ¬“∫“≈1 ∑—Èßπ’È°“√∫√‘À“√§«“¡‡ ’Ë¬ß„π

‚√ßæ¬“∫“≈∂◊Õ«à“‡ªìπÀ—«„® ”§—≠„π°“√æ—≤π“

§ÿ≥¿“æ‚√ßæ¬“∫“≈ °“√∫√‘À“√§«“¡‡ ’Ë¬ß¡’§«“¡

 —¡æ—π∏å°—∫°“√ª√–°—π§ÿ≥¿“æ·≈–°“√æ—≤π“

§ÿ≥¿“æÕ¬à“ßµàÕ‡π◊ËÕß ‡π◊ËÕß®“°‡ªÑ“À¡“¬¢Õß°“√

∫√‘À“√§«“¡‡ ’Ë¬ß §◊Õ °“√ªÑÕß°—π‰¡à„Àâ‡°‘¥§«“¡

 Ÿ≠‡ ’¬ ·≈–≈¥§«“¡º‘¥æ≈“¥„π°“√¥”‡π‘πß“π ´÷Ëß

 Õ¥§≈âÕß°—∫‡ªÑ“À¡“¬¢Õß°“√ª√–°—π§ÿ≥¿“æ∑’Ë¡ÿàß

∑∫∑«π µ√«® Õ∫√–∫∫°“√¥”‡π‘πß“π ‡æ◊ËÕ√—°…“

√–¥—∫¡“µ√∞“π ·≈–π”‰ª Ÿà°“√æ—≤π“§ÿ≥¿“æ

∫√‘°“√¢Õß‚√ßæ¬“∫“≈Õ¬à“ßµàÕ‡π◊ËÕß ∑—Èßπ’È„π°“√∑”

°‘®°√√¡æ—≤π“§ÿ≥¿“æ‡æ◊Ë Õ¡ÿà ß Ÿà °“√æ—≤π“

§ÿ≥¿“æ∫√‘°“√¢Õß‚√ßæ¬“∫“≈„Àâª√– ∫§«“¡

 ”‡√Á®®”‡ªìπµâÕßÕ“»—¬°“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√

‡π◊ËÕß®“°∫ÿ§≈“°√‡ªìπ∑√—æ¬“°√∑“ß°“√∫√‘À“√∑’Ë¡’

§ÿ≥§à“ ·≈–‡ªìπªí®®—¬ ”§—≠∑’Ë™à«¬¢—∫‡§≈◊ËÕπ„Àâ‡°‘¥

°“√¥”‡π‘πß“πæ—≤π“§ÿ≥¿“æ„π‚√ßæ¬“∫“≈

ª√–°Õ∫°—∫·π«§‘¥°“√æ—≤π“·≈–√—∫√Õß§ÿ≥¿“æ

‚√ßæ¬“∫“≈∑’Ë‰¥â„Àâ§«“¡ ”§—≠°—∫∫ÿ§≈“°√„π°“√

¥”‡π‘πß“πæ—≤π“§ÿ≥¿“æ¢Õß‚√ßæ¬“∫“≈ ¥—ßπ—Èπ

Õß§å°√®÷ß§«√ àß‡ √‘¡·≈– π—∫ πÿπ„Àâ∫ÿ§≈“°√

 “¡“√∂„™â»—°¬¿“æ¢Õßµπ‡Õß‰¥âÕ¬à“ß‡µÁ¡∑’Ë ·≈–

‡ªî¥‚Õ°“ „Àâ∫ÿ§≈“°√∑ÿ°√–¥—∫‡¢â“¡“¡’ à«π√à«¡„π

°“√æ—≤π“§ÿ≥¿“æ®–‡ªìπª√–‚¬™πåÕ¬à“ß¬‘ËßµàÕ°“√

∫√‘À“√°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√ ‡æ√“–∫ÿ§≈“°√

®–‡ÀÁπ§ÿ≥§à“„πµπ‡Õß ‡°‘¥∑—»π§µ‘∑’Ë¥’ ·≈–‡ÀÁπ

§«“¡ ”§—≠¢Õß°“√¡’ à«π√à«¡„π°“√æ—≤π“ß“π∑’Ë

µπ‡Õß√—∫º‘¥™Õ∫‡™◊ËÕ¡‚¬ßª√– “π°—π∑—Èß√–∫∫

 àßº≈„Àâ‚√ßæ¬“∫“≈¡’°“√æ—≤π“§ÿ≥¿“æÕ¬à“ß¬—Ëß¬◊π

¥—ßπ—Èπ §«“¡‡ ’Ë¬ß®÷ß‡ªìπ‡√◊ËÕß„°≈âµ—«¢Õß∫ÿ§≈“°√

∑ÿ°§π ‡π◊ËÕß®“°§«“¡‡ ’Ë¬ßπ—Èπ®– “¡“√∂‡°‘¥¢÷Èπ‰¥â

µ≈Õ¥‡«≈“ À“°‡°‘¥¢÷Èπ·≈â«Õ“®µâÕß Ÿ≠‡ ’¬∑—Èß

∑√—æ¬å ‘π ™◊ËÕ‡ ’¬ß √–¬–‡«≈“„π°“√√—°…“‡æ‘Ë¡¡“°¢÷Èπ

‚√ßæ¬“∫“≈ ß¶å‰¥â¬÷¥À≈—°„π°“√„Àâ∫√‘°“√‡ªìπ

 ”§—≠ °“√∫√‘°“√∑’Ë¡’§ÿ≥¿“æ‰¥â¡“µ√∞“π„π∑ÿ°

¢—ÈπµÕπ°“√∑”ß“π ‡æ◊ËÕµÕ∫ πÕß§«“¡µâÕß°“√

¢ÕßºŸâ√—∫∫√‘°“√ ‚√ßæ¬“∫“≈ ß¶å‰¥âºà“π°“√√—∫√Õß

§ÿ≥¿“æ®“° ∂“∫—π√—∫√Õß§ÿ≥¿“æ ∂“πæ¬“∫“≈

(Õß§å°“√¡À“™π) ‡¡◊ËÕªï æ.». 2554 ·≈–ºà“π°“√

reaccreditation §√—Èß∑’Ë 1 ‡¡◊ËÕªï æ.». 2555 ·≈–√—∫

°“√ reaccreditation §√—Èß∑’Ë 2 ª≈“¬ªï æ.». 2558

 ◊∫‡π◊ËÕß®“°°“√‡¬’Ë¬¡ ”√«®®“° ∂“∫—π√—∫√Õß

§ÿ≥¿“æ ∂“πæ¬“∫“≈ (Õß§å°“√¡À“™π) ‡¡◊ËÕªï

æ.». 2555 ‰¥â‡ πÕ·π–„Àâ‡ªìπ‚Õ°“ æ—≤π“«à“

¥â“π°“√∫√‘À“√§«“¡‡ ’Ë¬ß¬—ß¢“¥ª√– ‘∑∏‘¿“æ §«√

 àß‡ √‘¡„Àâ∫ÿ§≈“°√√à«¡§âπÀ“§«“¡‡ ’Ë¬ßÕ¬à“ß
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 ¡Ë”‡ ¡Õ ·≈–‡Àµÿ°“√≥å‰¡àæ÷ßª√– ß§å¬—ß‰¡à¡’°“√

√“¬ß“π‚¥¬‡©æ“–§«“¡‡ ’Ë¬ß∑“ß§≈‘π‘° ¥—ßπ—Èπ

ºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“°“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√

«à“Õ¬Ÿà„π√–¥—∫„¥‡æ◊ËÕπ”¡“‡™◊ËÕ¡‚¬ß°—∫°“√∫√‘À“√

§«“¡‡ ’Ë¬ß ‡æ◊ËÕ„Àâ°“√∫√‘À“√§«“¡‡ ’Ë¬ß¡’ª√– ‘∑∏‘¿“æ

¡“°¬‘Ëß¢÷Èπ ‡ªìπ°“√ªØ‘∫—µ‘µ“¡§”·π–π”®“° ∂“∫—π

√—∫√Õß§ÿ≥¿“æ ∂“πæ¬“∫“≈ (Õß§å°“√¡À“™π)

Õ’°∑—Èß‡æ◊ËÕ„Àâ Õ¥§≈âÕß°—∫‡¢Á¡¡ÿàß¢Õß‚√ßæ¬“∫“≈

 ß¶å∑’Ë«à“ ç≈¥§«“¡‡ ’Ë¬ß ‡πâπ§«“¡ª≈Õ¥¿—¬„π

Õß§å°√é

«—µ∂ÿª√– ß§å°“√«‘®—¬
1. ‡æ◊ËÕ«—¥√–¥—∫°“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√

„π°“√æ—≤π“§ÿ≥¿“æ¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß

‚√ßæ¬“∫“≈ ß¶å

2. ‡æ◊ËÕ»÷°…“ªí®®—¬ à«π∫ÿ§§≈·≈–°“√‡ √‘¡

 √â“ßæ≈—ßÕ”π“®„π∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å

3. ‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬

 à«π∫ÿ§§≈ °“√ √â“ß‡ √‘¡æ≈—ßÕ”π“®°—∫°“√¡’

 à«π√à«¡¢Õß∫ÿ§≈“°√ „π°“√æ—≤π“§ÿ≥¿“æ¥â“π

∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß‚√ßæ¬“∫“≈ ß¶å

4. ‡æ◊ËÕ»÷°…“ªí≠À“ Õÿª √√§ ·≈–¢âÕ‡ πÕ

·π–„π°“√¡’ à«π√à«¡„π°“√æ—≤π“§ÿ≥¿“æ¥â“π

∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß‚√ßæ¬“∫“≈ ß¶å
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«‘∏’¥”‡π‘π°“√«‘®—¬
°“√«‘®—¬§√—Èßπ’È‡ªìπ°“√«‘®—¬‡™‘ß ”√«®‚¥¬¡’

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬

 à«π∫ÿ§§≈ ·≈–°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®°—∫°“√¡’

 à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß∫ÿ§≈“°√„π

‚√ßæ¬“∫“≈ ß¶å ´÷Ëß¡’«‘∏’¥”‡π‘π°“√«‘®—¬ ¥—ßπ’È

°≈ÿà¡µ—«Õ¬à“ß
ª√–™“°√„π°“√«‘®—¬§√—Èßπ’È §◊Õ ∫ÿ§≈“°√

«‘™“™’æ∑’Ë¡’ à«π‡°’Ë¬«¢âÕß°—∫°“√∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß

‚√ßæ¬“∫“≈ ß¶å ‰¥â·°à ·æ∑¬å æ¬“∫“≈  À«‘™“™’æ

®”π«π 261 §π ‚¥¬°“√«‘‡§√“–ÀåÕ”π“®°“√∑¥ Õ∫

·≈–°“√ª√–¡“≥§à“¢π“¥µ—«Õ¬à“ß‚¥¬„™â‚ª√·°√¡

G* Power4 „π·µà≈– “¢“«‘™“™’æ ‰¥â°≈ÿà¡µ—«Õ¬à“ß

(sample size) ∑’ËµâÕß°“√®”π«π 140 §π ‚¥¬„™â«‘∏’

°“√ ÿà¡µ—«Õ¬à“ß·∫∫·∫àß™—Èπ¿Ÿ¡‘ (stratified random

sampling) ‡æ◊ËÕ„Àâ‰¥âµ—«·∑π®“°∑ÿ°«‘™“™’æ ®“°π—Èπ

π”®”π«πª√–™“°√„π·µà≈–™—Èπ¿Ÿ¡‘ ¡“§”π«≥‡∑’¬∫

∫—≠≠—µ‘‰µ√¬“ß§å·≈â«„™â«‘∏’ ÿà¡µ—«Õ¬à“ßÕ¬à“ßßà“¬

(simple random sampling) ‚¥¬π”√“¬™◊ËÕ∫ÿ§≈“°√

¡“∑”°“√®—∫ ≈“°·∫∫‰¡à„ à§◊π ®–‰¥â°≈ÿà¡µ—«Õ¬à“ß

∑’ËµâÕß°“√

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬
‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È ‡ªìπ·∫∫

 Õ∫∂“¡ ”À√—∫∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å ·∫àß‡ªìπ

3 µÕπ

µÕπ∑’Ë 1 ·∫∫ Õ∫∂“¡‡°’Ë¬«°—∫¢âÕ¡Ÿ≈ à«π

∫ÿ§§≈ ¢âÕ§”∂“¡¡’≈—°…≥–‡ªìπ·∫∫‡≈◊Õ°µÕ∫

ª√–°Õ∫¥â«¬ ‡æ» Õ“¬ÿ √–¥—∫°“√»÷°…“ «‘™“™’æ √–¬–

‡«≈“∑’ËªØ‘∫—µ‘ß“π Àπâ“∑’Ë∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡‡ ’Ë¬ß

√–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π¥â“π§«“¡‡ ’Ë¬ß ®”π«π§√—Èß

„π°“√Õ∫√¡

µÕπ∑’Ë 2 ·∫∫ Õ∫∂“¡°“√‡ √‘¡ √â“ßæ≈—ß

Õ”π“®„πß“π¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å „™â

·π«§‘¥¢Õß·§π‡µÕ√å (Kanter, 1977) ‡ªìπ·π«∑“ß

„π°“√ √â“ß·∫∫ Õ∫∂“¡„π§√—Èßπ’Èª√–°Õ∫¥â«¬¢âÕ

§”∂“¡ 28 ¢âÕ

µÕπ∑’Ë 3 ·∫∫ Õ∫∂“¡°“√¡’ à«π√à«¡¢Õß

∫ÿ§≈“°√¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß ´÷ËßºŸâ«‘®—¬„™â·∫∫«—¥

°“√¡’ à«π√à«¡¢Õß∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß (Wilson

and Tinggle, 1999) ª√–°Õ∫¥â«¬¢âÕ§”∂“¡‡°’Ë¬«°—∫

°“√¡’ à«π√à«¡„π°“√§âπÀ“§«“¡‡ ’Ë¬ß √à«¡ª√–‡¡‘π

§«“¡‡ ’Ë¬ß √à«¡®—¥°“√§«“¡‡ ’Ë¬ß ·≈–√à«¡°“√

ª√–‡¡‘πº≈ ¡’¢âÕ§”∂“¡∑—ÈßÀ¡¥ 18 ¢âÕ

°“√µ√«®§ÿ≥¿“æ·∫∫ Õ∫∂“¡„π°“√«‘®—¬

§√—Èßπ’È ºŸâ«‘®—¬À“§«“¡µ√ßµ“¡‡π◊ÈÕÀ“·≈–§«“¡‡∑’Ë¬ß

¢Õß·∫∫ Õ∫∂“¡ ‚¥¬¡’¢—ÈπµÕπ ¥—ßπ’È

1. °“√À“§«“¡µ√ßµ“¡‡π◊ÈÕÀ“ (content

validity) π”·∫∫ Õ∫∂“¡∑’Ë √â“ß¢÷Èπ ´÷Ëßºà“π°“√

·°â‰¢„π¢—Èπµâπ®“°Õ“®“√¬å∑’Ëª√÷°…“„ÀâºŸâ∑√ß§ÿ≥«ÿ≤‘

¥â“π°“√∫√‘À“√§«“¡‡ ’Ë¬ß·≈–®“° ∂“∫—π°“√

»÷°…“®”π«π 3 ∑à“πµ√«® Õ∫§«“¡µ√ß¢Õß‡π◊ÈÕÀ“

§«“¡∂Ÿ°µâÕß ‡À¡“– ¡¢Õß¿“…“ §«“¡§√Õ∫§≈ÿ¡

∑“ß‡π◊ÈÕÀ“ ‡°≥±å°“√„Àâ§–·ππ °“√·ª≈º≈ ·≈–

§«“¡∂Ÿ°µâÕß¢Õß°“√«—¥ ·≈–π”¢âÕ‡ πÕ·π–µà“ß Ê

∑’Ë ‰¥â√—∫¡“ª√—∫ª√ÿß·°â‰¢·∫∫ Õ∫∂“¡√à«¡°—∫

Õ“®“√¬å∑’Ëª√÷°…“°àÕππ”¡“∑¥≈Õß„™â

2. °“√À“§«“¡‡∑’Ë¬ß (reliability) π”·∫∫

 Õ∫∂“¡∑’Ë‰¥â√—∫°“√ª√—∫ª√ÿß·°â‰¢·≈â«‰ª∑¥≈Õß„™â

(tryout) °—∫∫ÿ§≈“°√‚√ßæ¬“∫“≈ ‘√‘π∏√∑’Ë¡’≈—°…≥–

§≈â“¬§≈÷ß°—∫°≈ÿà¡µ—«Õ¬à“ß∑’Ë®–»÷°…“®”π«π 30 §π

π”¢âÕ¡Ÿ≈∑’Ë‰¥â«‘‡§√“–ÀåÀ“§à“§«“¡‡∑’Ë¬ß¢Õß·∫∫

 Õ∫∂“¡‚¥¬À“§à“ —¡ª√– ‘∑∏‘Ï ·Õ≈øÉ“¢Õß§√Õπ∫“§

(Cronbachûs alpha coefficient) ‰¥â§à“§«“¡‡™◊ËÕ¡—Ëπ

¢Õß·∫∫ Õ∫∂“¡¥â“π°“√‡ √‘¡æ≈—ßÕ”π“®‡∑à“°—∫

0.925 ¥â“π°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

‡∑à“°—∫ 0.841 ·°â‰¢‡§√◊ËÕß¡◊Õµ“¡º≈°“√«‘‡§√“–Àå

§«“¡‡∑’Ë¬ß ·≈–®—¥∑”‡§√◊ËÕß¡◊Õ©∫—∫ ¡∫Ÿ√≥å ‡æ◊ËÕπ”

‰ª‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈®“°°≈ÿà¡µ—«Õ¬à“ß ‰¥â§à“§«“¡

‡™◊ËÕ¡—Ëπ°“√ √â“ß‡ √‘¡æ≈—ßÕ”π“®‚¥¬√«¡‡∑à“°—∫ 0.944
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·≈–°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß

∫ÿ§≈“°√‡∑à“°—∫ 0.928

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
°“√«‘®—¬„π§√—Èßπ’È ºŸâ«‘®—¬‰¥â¥”‡π‘π°“√‡°Á∫

√«∫√«¡¢âÕ¡Ÿ≈¥â«¬µπ‡Õß ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‚¥¬«‘∏’

°“√∑”·∫∫ Õ∫∂“¡ „Àâ∫ÿ§≈“°√„π‚√ßæ¬“∫“≈ ß¶å

∑”·∫∫ Õ∫∂“¡ ·≈– àßÀ≈—ß®“°∑”‡ √Á® ‚¥¬

¥”‡π‘π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ¥—ßπ’È

1. ºŸâ«‘®—¬¬◊Ëπ¢ÕÀπ—ß ◊Õ®√‘¬∏√√¡°“√∑”«‘®—¬„π

¡πÿ…¬å  ®“°§≥–°√√¡°“√®√‘¬∏√√¡¢Õß‚√ßæ¬“∫“≈ ß¶å

°√¡°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢

2. ºŸâ«‘®—¬¢ÕÀπ—ß ◊Õ®“°∫—≥±‘µ»÷°…“  “¢“

«‘∑¬“»“ µ√å ÿ¢¿“æ ∂÷ßºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈ ß¶å

‡æ◊ËÕ¢ÕÕπÿ≠“µ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

3.  àßÀπ—ß ◊Õ¢ÕÕπÿ≠“µ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

®“°∫—≥±‘µ»÷°…“‰ª¬—ßºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈ ß¶å

4. ‡¡◊ËÕ‰¥â√—∫Õπÿ≠“µ·≈â« ºŸâ«‘®—¬‡¢â“æ∫

À—«Àπâ“ΩÉ“¬ ‡æ◊ËÕ™’È·®ß«—µ∂ÿª√– ß§å ¢Õ§«“¡√à«¡¡◊Õ

„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·≈–∑”§«“¡‡¢â“„®„π

·∫∫ Õ∫∂“¡ ‚¥¬„™â√–¬–‡«≈“„π°“√µÕ∫·∫∫

 Õ∫∂“¡ 4  —ª¥“Àå

5. √—∫·∫∫ Õ∫∂“¡§◊π ¥â«¬µπ‡Õß

6. π”·∫∫ Õ∫∂“¡·≈–·∫∫«—¥∑—ÈßÀ¡¥ ¡“

µ√«® Õ∫§«“¡ ¡∫Ÿ√≥å¢Õß§”µÕ∫·µà≈–¢âÕ °àÕπ

π”‰ª«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ ®”π«π·∫∫ Õ∫∂“¡

∑’Ë àß‰ª 140 ©∫—∫ ‰¥â√—∫°≈—∫ 128 ©∫—∫ §‘¥‡ªìπ

√âÕ¬≈– 91.42

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
ºŸâ«‘®—¬π”¢âÕ¡Ÿ≈∑’Ë ‡°Á∫√«∫√«¡‰¥â®“°°≈ÿà¡

µ—«Õ¬à“ß¡“«‘‡§√“–Àå µ“¡√–‡∫’¬∫«‘∏’∑“ß ∂‘µ‘ ‚¥¬

„™â‚ª√·°√¡ ”‡√Á®√Ÿª ¥—ß√“¬≈–‡Õ’¬¥µàÕ‰ªπ’È

1. «‘‡§√“–Àå¢âÕ¡Ÿ≈ à«π∫ÿ§§≈ ‰¥â·°à ‡æ» Õ“¬ÿ

√–¥—∫°“√»÷°…“ «‘™“™’æ √–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π

Àπâ“∑’Ë∫∑∫“∑∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡‡ ’Ë¬ß √–¬–‡«≈“∑’Ë

ªØ‘∫—µ‘ß“π∑’Ë‡°’Ë¬«°—∫§«“¡‡ ’Ë¬ß ®”π«π§√—Èß„π°“√

Õ∫√¡

2. «‘‡§√“–Àå°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®„πß“π

·≈–°“√¡’ à«π√à«¡„π°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√

¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß ¥â«¬°“√À“§à“‡©≈’Ë¬ ( )  à«π

‡∫’Ë¬ß‡∫π¡“µ√∞“π (S.D.) °“√·®°·®ß§«“¡∂’Ë ·≈–

§à“√âÕ¬≈–

3. «‘‡§√“–Àå§«“¡ —¡æ—π∏å √–À«à“ßªí®®—¬ à«π

∫ÿ§§≈ °“√ √â“ß‡ √‘¡æ≈—ßÕ”π“®„πß“π°—∫°“√¡’

 à«π√à«¡„π°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√¥â“π∫√‘À“√

§«“¡‡ ’Ë¬ß ¥â«¬°“√∑¥ Õ∫‰§ ·§«√å·≈–À“§à“

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å·∫∫‡æ’¬√å —π

4. √–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘ „π°“√«‘®—¬§√—Èßπ’È

ºŸâ«‘®—¬°”Àπ¥√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë„™â„π°“√

∑¥ Õ∫∑’Ë√–¥—∫ 0.05
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º≈°“√«‘®—¬

µ“√“ß∑’Ë 1 ®”π«π·≈–√âÕ¬≈–¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å ®”·π°µ“¡¢âÕ¡Ÿ≈ à«π∫ÿ§§≈ (n = 128)
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µ“√“ß∑’Ë 1 ®”π«π·≈–√âÕ¬≈–¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å ®”·π°µ“¡¢âÕ¡Ÿ≈ à«π∫ÿ§§≈ (n = 128) (µàÕ)

®“°µ“√“ß∑’Ë 1 æ∫«à“ ∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å

 à«π„À≠à‡ªìπ‡æ»À≠‘ß √âÕ¬≈– 71.10 ·≈–‡æ»™“¬

√âÕ¬≈– 28.90 ™à«ßÕ“¬ÿ 25-40 ªï ¡’¡“°∑’Ë ÿ¥ √âÕ¬≈–

50 √Õß≈ß¡“ §◊Õ ™à«ßÕ“¬ÿ 41-55 ªï √âÕ¬≈– 39.80 √–¥—∫

°“√»÷°…“ Ÿß ÿ¥ √–¥—∫ª√‘≠≠“µ√’ ¡’¡“°∑’Ë ÿ¥√âÕ¬≈–

75.00 «‘™“™’æ„πªí®®ÿ∫—πæ∫«à“‡ªìπ æ¬“∫“≈«‘™“™’æ

¡“°∑’Ë ÿ¥ √âÕ¬≈– 64.80 √–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π

6-15 ªï ¡’¡“°∑’Ë ÿ¥ √âÕ¬≈– 35.20 √Õß≈ß¡“ §◊Õ ™à«ß

1-5 ªï √âÕ¬≈– 31.30 Àπâ“∑’Ë∑’Ë‡°’Ë¬«¢âÕß°—∫∫√‘À“√

§«“¡‡ ’Ë¬ß¢ÕßÀπà«¬ß“πæ∫«à“ ‰¡à‰¥â‡ªìπ§≥–

°√√¡°“√ ¡’¡“°∑’Ë ÿ¥ √âÕ¬≈– 64.84 √Õß≈ß¡“ §◊Õ ‡ªìπ

ºŸâ®—¥°“√§«“¡‡ ’Ë¬ß°—∫§≥–°√√¡°“√§«“¡‡ ’Ë¬ß

√âÕ¬≈– 35.16 √–¬–‡«≈“∑’Ë∑à“πªØ‘∫—µ‘ß“π‡°’Ë¬«¢âÕß

°—∫°“√∫√‘À“√§«“¡‡ ’Ë¬ß à«π„À≠àÕ¬Ÿà√–À«à“ß 4-6 ªï

§‘¥‡ªìπ √âÕ¬≈– 43.80 √Õß≈ß¡“ 7-10 ªï §‘¥‡ªìπ

√âÕ¬≈– 25.00 ·≈–°“√‡¢â“√—∫°“√Õ∫√¡¥â“π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß„π√Õ∫ 1 ªï∑’Ëºà“π¡“æ∫«à“ Õ∫√¡

1 §√—Èß¡’¡“°∑’Ë ÿ¥ √âÕ¬≈– 46.90 √Õß≈ß¡“ §◊Õ ‰¡à‰¥â

Õ∫√¡ √âÕ¬≈– 39.10
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®“°µ“√“ß∑’Ë 2 æ∫«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§–·ππ

°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈

 ß¶å ‚¥¬√«¡Õ¬Ÿà„π√–¥—∫ Ÿß §à“‡©≈’Ë¬ ‡∑à“°—∫ 3.74

 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ‡∑à“°—∫ 0.461 √“¬¥â“π

æ∫«à“ ¥â“π°“√‰¥â√—∫Õ”π“® Õ¬Ÿà„π√–¥—∫ Ÿß §à“‡©≈’Ë¬

‡∑à“°—∫ 3.80 ·≈–¥â“π°“√‰¥â√—∫°“√ π—∫ πÿπ¡’

§–·ππ‡©≈’Ë¬ Ÿß ÿ¥ ‡∑à“°—∫ 3.88 ¥â“π°“√‰¥â√—∫‚Õ°“ 

Õ¬Ÿà„π√–¥—∫ Ÿß ¡’§–·ππ‡©≈’Ë¬‡∑à“°—∫ 3.69 æ∫«à“ °“√

µ“√“ß∑’Ë 2 · ¥ß§–·ππ‡©≈’Ë¬ §à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®®”·π°√“¬¥â“π·≈–

‚¥¬√«¡ (n=128)

‰¥â√—∫°“√æ—≤π“§«“¡ “¡“√∂·≈–∑—°…–¡’§–·ππ

‡©≈’Ë¬ Ÿß ÿ¥ ‡∑à“°—∫ 3.72

°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

ª√–°Õ∫¥â«¬ √à«¡§âπÀ“§«“¡‡ ’Ë¬ß √à«¡ª√–‡¡‘π

§«“¡‡ ’Ë¬ß √à«¡®—¥°“√§«“¡‡ ’Ë¬ß √à«¡ª√–‡¡‘πº≈

·≈–°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß · ¥ß

„πµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 §–·ππ‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ¢Õß°“√¡’ à«π√à«¡„π°“√æ—≤π“§ÿ≥¿“æ¥â“π°“√∫√‘À“√

§«“¡‡ ’Ë¬ß¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å ®”·π°√“¬¥â“π·≈–‚¥¬√«¡ (n=128)
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®“°µ“√“ß∑’Ë 3 æ∫«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

§–·ππ‡©≈’Ë¬ °“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß‚¥¬√«¡ Õ¬Ÿà„π√–¥—∫ Ÿß ¡’§–·ππ‡©≈’Ë¬ ‡∑à“°—∫

3.43  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π‡∑à“°—∫ 0.592 ‡¡◊ËÕ

æ‘®“√≥“√“¬¥â“π æ∫«à“ °“√√à«¡®—¥°“√§«“¡‡ ’Ë¬ß

Õ¬Ÿà„π√–¥—∫ Ÿß ¡’§–·ππ‡©≈’Ë¬ Ÿß ÿ¥‡∑à“°—∫ 3.52

°“√√à«¡§âπÀ“§«“¡‡ ’Ë¬ßÕ¬Ÿà„π√–¥—∫ Ÿß ¡’§–·ππ

‡©≈’Ë¬‡∑à“°—∫ 3.49 √à«¡ª√–‡¡‘πº≈ Õ¬Ÿà„π√–¥—∫

ª“π°≈“ß ¡’§–·ππ‡©≈’Ë¬‡∑à“°—∫ 3.39 ·≈–°“√√à«¡

ª√–‡¡‘π§«“¡‡ ’Ë¬ßÕ¬Ÿà„π√–¥—∫ª“π°≈“ß ¡’§–·ππ

‡©≈’Ë¬πâÕ¬∑’Ë ÿ¥‡∑à“°—∫ 3.28

µ“√“ß∑’Ë 4 º≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢Õßµ—«·ª√ªí®®—¬ à«π∫ÿ§§≈°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å (n=128)
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®“°µ“√“ß∑’Ë 4 æ∫«à“ §«“¡ —¡æ—π∏å√–À«à“ß

ªí®®—¬ à«π∫ÿ§§≈ ́ ÷Ëß‰¥â·°à ‡æ» Õ“¬ÿ √–¥—∫°“√»÷°…“

«‘™“™’æ √–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π„π‚√ßæ¬“∫“≈ ß¶å

Àπâ“∑’Ë∑’Ë‡°’Ë¬«¢âÕß°—∫∫√‘À“√§«“¡‡ ’Ë¬ß¢ÕßÀπà«¬ß“π

·≈–°“√‡¢â“√—∫°“√Õ∫√¡¥â“π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

æ∫«à“ Àπâ“∑’Ë∑’Ë‡°’Ë¬«¢âÕß°—∫∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß

Àπà«¬ß“π¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫

0.05 (x2 = 128.00, p-value < 0.001) ´÷Ëßæ∫«à“ ºŸâ‰¡à

‡ªìπ§≥–°√√¡°“√¡’ —¥ à«π°“√¡’ à«π√à«¡„π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß ¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å

√–¥—∫¡“°  à«πºŸâ®—¥°“√·≈–§≥–°√√¡°“√§«“¡

‡ ’Ë¬ß¡’ à«π√à«¡√–¥—∫ª“π°≈“ß (√âÕ¬≈– 100 ·≈– 100

µ“¡≈”¥—∫) ·≈–æ∫«à“

1. ‡æ»À≠‘ß ¡’ —¥ à«π¢Õß°“√¡’ à«π√à«¡„π

°“√∫√‘À“√§«“¡‡ ’Ë¬ß √–¥—∫ Ÿß ¡“°°«à“‡æ»™“¬

(√âÕ¬≈– 67.00 ·≈– 59.50 µ“¡≈”¥—∫) ·µà‰¡à¡’§«“¡

 —¡æ—π∏å

2. Õ“¬ÿπâÕ¬°«à“ 25-40 ªï ¡’ —¥ à«π¢Õß°“√¡’

 à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß √–¥—∫¡“° „°≈â

‡§’¬ß°—∫Õ“¬ÿ„π™à«ß 41-55 ªï¢÷Èπ‰ª (√âÕ¬≈– 70.00 ·≈–

58.60 µ“¡≈”¥—∫)

3. √–¥—∫Õπÿª√‘≠≠“-ª√‘≠≠“µ√’ ¡’ —¥ à«π

¢Õß¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß √–¥—∫¡“°

„°≈â‡§’¬ß°—∫ª√‘≠≠“‚∑¢÷Èπ‰ª (√âÕ¬≈– 65.70 ·≈–

61.50 µ“¡≈”¥—∫)

4. ·æ∑¬å ∑—πµ·æ∑¬å ·≈–‡¿ —™°√¡’ —¥ à«π

¢Õß°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß √–¥—∫¡“°

µà“ß®“°æ¬“∫“≈ ·≈–∑’Ë‡ªìπ«‘™“™’æÕ◊Ëπ (‰¥â·°à

‡®â“æπ—°ß“π‡¿ —™°√ π—°‡∑§π‘§°“√·æ∑¬å π—°

«‘∑¬“»“ µ√å°“√·æ∑¬å ‡®â“æπ—°ß“π«‘∑¬“»“ µ√å

°“√·æ∑¬å π—°‡∑§π‘§°“√·æ∑¬å ‡®â“æπ—°ß“π√—ß ’

°“√·æ∑¬å ·≈–π—°‚¿™π“°“√) (√âÕ¬≈– 70.80, 65.50

·≈– 52.90 µ“¡≈”¥—∫)

5. √–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π„π‚√ßæ¬“∫“≈ ß¶å

1-5 ªï ¡’ —¥ à«π¢Õß°“√¡’ à«π√à«¡„π°“√∫√‘À“√

§«“¡‡ ’Ë¬ß √–¥—∫¡“° Ÿß ÿ¥ ·≈–√Õß≈ß¡“§◊Õ 16- 30

ªï¢÷Èπ‰ª ·≈– 6-15 ªï¢÷Èπ‰ª µ“¡≈”¥—∫ (√âÕ¬≈– 75.00,

64.40 ·≈– 55.80 µ“¡≈”¥—∫) ·µà‰¡à¡’§«“¡ —¡æ—π∏å

6. °“√‡¢â“√—∫°“√Õ∫√¡¥â“π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß„π√Õ∫ 1 ªï∑’Ëºà“π¡“ Õ∫√¡ 1 §√—Èß ¡’ —¥ à«π

¢Õß°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß √–¥—∫

¡“°„°≈â‡§’¬ß°—∫‰¡à‰¥â‡¢â“√—∫°“√Õ∫√¡ ·≈–‡¢â“Õ∫√¡

2 §√—Èß (√âÕ¬≈– 70.00, 66.00 ·≈– 44.40 µ“¡≈”¥—∫)

µ—«·ª√ªí®®—¬ à«π∫ÿ§§≈ √–¬–‡«≈“∑’ËªØ‘∫—µ‘

ß“π‡°’Ë¬«¢âÕß°—∫°“√∫√‘À“√§«“¡‡ ’Ë¬ß°—∫°“√¡’

 à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß ¢Õß∫ÿ§≈“°√

‚√ßæ¬“∫“≈ ß¶å ¥—ßµ“√“ß∑’Ë 5

®“°µ“√“ß∑’Ë 5 æ∫«à“ µ—«·ª√ªí®®—¬ à«π∫ÿ§§≈

¥â“π√–¬–‡«≈“∑’Ë∑à“πªØ‘∫—µ‘ß“π‡°’Ë¬«¢âÕß°—∫°“√

∫√‘À“√§«“¡‡ ’Ë¬ß‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√¡’

µ“√“ß∑’Ë 5 · ¥ßº≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å¢Õßµ—«·ª√µâπ (√–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π‡°’Ë¬«¢âÕß°—∫°“√∫√‘À“√

§«“¡‡ ’Ë¬ß) °—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å (n=128)

 à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß∫ÿ§≈“°√

‚√ßæ¬“∫“≈ ß¶å
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®“°µ“√“ß∑’Ë 6 æ∫«à“ µ—«·ª√°“√‡ √‘¡ √â“ß

æ≈—ßÕ”π“® °—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß„π¿“æ√«¡ æ∫«à“ ¡’§«“¡ —¡æ—π∏å°—∫°“√¡’

 à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß ¢Õß∫ÿ§≈“°√

‚√ßæ¬“∫“≈ ß¶å Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫

0.05 (r = 0.209, p-value = 0.018) æ‘®“√≥“„π√“¬

¥â“π æ∫«à“ °“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®¥â“π°“√‰¥â

√—∫Õ”π“®¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π¥â“π

°“√∫√‘À“√§«“¡‡ ’Ë¬ß¥â“π√à«¡§âπÀ“§«“¡‡ ’Ë¬ß Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 (r = 0.203, p-value

= 0.021)  ”À√—∫°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®¥â“π°“√

‰¥â√—∫‚Õ°“  ¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π

¥â“π°“√∫√‘À“√§«“¡‡ ’Ë¬ß¥â“π√à«¡§âπÀ“§«“¡‡ ’Ë¬ß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 (r = 0.222,

p-value = 0.021) ·≈–¥â“π√à«¡ª√–‡¡‘πº≈Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 (r = 0.218, p-value

= 0.013) °“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®√«¡ ¡’§«“¡

 —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π¥â“π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß¥â“π√à«¡§âπÀ“§«“¡‡ ’Ë¬ß Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 (r = 0.235, p-value = 0.008)

·≈–¥â“π√à«¡ª√–‡¡‘πº≈Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë

√–¥—∫ 0.05 (r = 0.212, p-value = 0.016)

µ“√“ß∑’Ë 6 · ¥ßº≈°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß°“√‡ √‘¡ √â“ßæ≈—ßÕ”π“® °—∫°“√¡’ à«π√à«¡„π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å (n=128)

Õ¿‘ª√“¬º≈
®“°°“√»÷°…“ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√

¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß¢Õß∫ÿ§≈“°√

‚√ßæ¬“∫“≈ ß¶å ºŸâ«‘®—¬¢ÕÕ¿‘ª√“¬º≈µ“¡

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬ ¥—ßπ’È

1. °“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

‚¥¬√«¡Õ¬Ÿà„π√–¥—∫ Ÿß ‡π◊ËÕß®“°‚√ßæ¬“∫“≈ ß¶å¡’

°“√Õ∫√¡¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß‡ªìπª√–®”∑ÿ° Ê ªï

·≈–¡’π‚¬∫“¬„Àâ∫ÿ§≈“°√∑ÿ°§π∑ÿ°√–¥—∫√à«¡ªØ‘∫—µ‘

°‘®°√√¡ risk rally day ´÷Ëß‡ªìπ°‘®°√√¡∑’Ë Õ¥·∑√°

§«“¡√Ÿâ ¡’°“√‡≈àπ‡°¡ å ∑”„Àâ‡°‘¥§«“¡ πÿ° π“π

·≈–®”‰¥âßà“¬ “¡“√∂π”‰ªª√–¬ÿ°µå„™â„πß“π

¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß‰¥â ®÷ß∑”„Àâ∫ÿ§≈“°√‡¢â“„®„π

ß“π¥â“π§«“¡‡ ’Ë¬ß‡æ‘Ë¡¢÷Èπ ®÷ß àßº≈„Àâ∫ÿ§≈“°√¡’

 à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ßÕ¬Ÿà„π√–¥—∫ Ÿß

√“¬¥â“πæ∫«à“ ¥â“π√à«¡®—¥°“√§«“¡‡ ’Ë¬ß¡’¡“°∑’Ë ÿ¥

‡π◊ËÕß®“°«à“∫ÿ§≈“°√∑’ËªØ‘∫—µ‘ß“π¡’°“√®—¥°“√§«“¡

‡ ’Ë¬ß¥â«¬µπ‡Õß°àÕπ„π√–¥—∫‡∫◊ÈÕßµâπ ¡’°“√·°â

ªí≠À“‡©æ“–Àπâ“‰ª°àÕπ®“°π—Èπ®÷ß·°â‰¢‡ªìπ‡™‘ß

√–∫∫µàÕ‰ª ·≈–¥â“π∑’Ë¡’ à«π√à«¡πâÕ¬∑’Ë ÿ¥ §◊Õ ¥â“π

°“√√à«¡ª√–‡¡‘π§«“¡‡ ’Ë¬ß Õ“®‡π◊ËÕß®“°«à“ ∫ÿ§≈“°√

¬—ß®—¥≈”¥—∫§«“¡√ÿπ·√ß¢Õß§«“¡‡ ’Ë¬ß‰¥â‰¡à™—¥‡®π
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Õ“®‡°‘¥®“°¢“¥ª√– ∫°“√≥å„π°“√ª√–‡¡‘π§«“¡

‡ ’Ë¬ß∑’Ëæ∫ ∑”„Àâ‰¡à “¡“√∂·¬°‰¥â«à“‡Àµÿ°“√≥å‰Àπ

√ÿπ·√ß°«à“°—π ¡’§«“¡∂’Ë∑’Ë‡°‘¥¢÷Èπ¡“°πâÕ¬·§à‰Àπ

 Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õßª«’≥“ º≈øí°·øß5 æ∫«à“

æ¬“∫“≈¡’°“√ªØ‘∫—µ‘°‘®°√√¡‚¥¬√«¡‡°’Ë¬«°—∫

°√–∫«π°“√∫√‘À“√§«“¡‡ ’Ë¬ß„π‚√ßæ¬“∫“≈Õ¬Ÿà„π

√–¥—∫¡“° ·≈– Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß≥—∞π’¬“

∏√√¡ ÿπ∑√6 æ∫«à“ °“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√„π

°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√¥â“π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß„π¥â“π°“√√à«¡¥”‡π‘π°“√®—¥°“√§«“¡‡ ’Ë¬ß

Õ¬Ÿà„π√–¥—∫¡“°∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ ¥â“π§âπÀ“

§«“¡‡ ’Ë¬ß ª√–‡¡‘π§«“¡‡ ’Ë¬ß ·≈–¥â“πª√–‡¡‘πº≈

2. °“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®‚¥¬√«¡Õ¬Ÿà„π

√–¥—∫ Ÿß √“¬¥â“πæ∫«à“ ¥â“π°“√‰¥â√—∫Õ”π“®Õ¬Ÿà„π

√–¥—∫ Ÿß ¥â“π°“√ π—∫ πÿπ¡’§–·ππ‡©≈’Ë¬¡“°∑’Ë ÿ¥

‡∑à“°—∫ 3.88 ‡π◊ËÕß®“°«à“ºŸâ∫√‘À“√‚√ßæ¬“∫“≈ ß¶å

‰¥â„Àâ°“√ π—∫ πÿπ„π¥â“πµà“ß Ê Õ¬à“ß∑—Ë«∂÷ß ·≈–¡’

°‘®°√√¡‡ √‘¡ √â“ß —¡æ—π∏¿“æ„Àâ°—∫∫ÿ§≈“°√Õ¬à“ß

 ¡Ë”‡ ¡Õ ∑—Èß„π·≈–πÕ° ∂“π∑’Ë ®—¥¢÷Èπ‡ªìπª√–®”

∑ÿ°ªï ¥â“π°“√‰¥â√—∫∑√—æ¬“°√¡’§–·ππ‡©≈’Ë¬µË”∑’Ë ÿ¥

‡∑à“°—∫ 3.68 Õ“®‡π◊ËÕß®“°«à“ ‚√ßæ¬“∫“≈ ß¶å‰¥â„Àâ

∫√‘°“√°—∫æ√–¿‘°…ÿ “¡‡≥√∑’ËÕ“æ“∏ ´÷Ëß‰¡à “¡“√∂

‡°Á∫§à“„™â®à“¬„π°“√√—°…“æ¬“∫“≈‰¥â ß∫ª√–¡“≥

‰¥â®“° à«π°≈“ß‡æ’¬ßÕ¬à“ß‡¥’¬« ∑”„Àâ‰¡à¡’√“¬‰¥â

®“°°“√√—°…“æ¬“∫“≈‡À¡◊Õπ‚√ßæ¬“∫“≈Õ◊Ëπ Ê

∑—Ë«‰ª ®÷ß∑”„Àâ∑√—æ¬“°√µà“ß Ê ∑’Ë‰¥â√—∫‰¡à‡æ’¬ßæÕ

µàÕ§«“¡µâÕß°“√µàÕ°“√ªØ‘∫—µ‘ß“π¢Õß∫ÿ§≈“°√

∑—Èß„π¥â“πß∫ª√–¡“≥∑’Ë®—¥ √√¡“„π·µà≈–Àπà«¬ß“π

«— ¥ÿÕÿª°√≥å  ∂“π∑’Ë ‡ªìπµâπ ¥â“π°“√‰¥â√—∫‚Õ°“ 

Õ¬Ÿà„π√–¥—∫ Ÿß ‚¥¬ª√–‡¥Áπ°“√‰¥â√—∫°“√æ—≤π“

§«“¡ “¡“√∂·≈–∑—°…– ¡’§–·ππ‡©≈’Ë¬¡“°∑’Ë ÿ¥

‡∑à“°—∫ 3.72 ‡π◊ËÕß®“°ºŸâ∫√‘À“√‚√ßæ¬“∫“≈ ß¶å¡’

°“√‡ªî¥‚Õ°“ „Àâ∫ÿ§≈“°√‰¥â‡√’¬π√Ÿâª√– ∫°“√≥å

„À¡à Ê ∑—Èß„π ∂“π∑’Ë·≈–®—¥‚¥¬Àπà«¬ß“π¿“¬πÕ°

‡ªî¥‚Õ°“ „Àâ∫ÿ§≈“°√‰¥âÕ∫√¡À≈—° Ÿµ√√–¬– —Èπ ¡’

°“√ àß‡ √‘¡„Àâ≈“»÷°…“µàÕ„π√–¥—∫∑’Ë Ÿß¢÷Èπ ¡’°“√

æ“‰ª»÷°…“¥Ÿß“π„π¥â“πµà“ß Ê πÕ° ∂“π∑’ËÕ¬à“ß

 ¡Ë”‡ ¡Õ ‡æ◊ËÕπ”¡“æ—≤π“ß“π‡æ◊ËÕ„Àâ‚√ßæ¬“∫“≈

 ß¶å‡ªìπ ∂“∫—π ÿ¢¿“æ ß¶å∑’Ë¡’§«“¡‡ªìπ‡≈‘»

¥â“π°“√¥Ÿ·≈ ÿ¢¿“ææ√– ß¶å¥â«¬Õß§å§«“¡√Ÿâ·≈–

‡∑§‚π‚≈¬’∑“ß°“√·æ∑¬å∑’Ë∑—π ¡—¬  ”À√—∫ª√–‡¥Áπ

°“√‰¥â√—∫√“ß«—≈·≈–°“√¬Õ¡√—∫π—∫∂◊Õ¡’§–·ππ‡©≈’Ë¬

∑’ËµË” ÿ¥ ‡∑à“°—∫ 3.64 ‡π◊ËÕß¡“®“°‚√ßæ¬“∫“≈ ß¶å

¡’°“√¬°¬àÕß™¡‡™¬Õ¬à“ß‡ªìπ∑“ß°“√¬—ß‰¡à§√∫∑ÿ°

Àπà«¬ß“π À√◊Õª√–°“»‡°’¬√µ‘§ÿ≥„Àâ°—∫∫ÿ§≈“°√

‰¡àµàÕ‡π◊ËÕß ¡Ë”‡ ¡Õ ∑”„ÀâºŸâªØ‘∫—µ‘ß“π∑’Ë∑ÿà¡‡∑

·√ß°“¬·√ß„®·µà°≈—∫‰¡à¡’ºŸâ¡Õß‡ÀÁπ „π à«ππ’È®÷ß

∑”„Àâ¢“¥°”≈—ß„®„π°“√ªØ‘∫—µ‘ß“π Õ¥§≈âÕß°—∫

ß“π«‘®—¬¢Õß®”√Ÿ≈ ®—π∑√åÀÕ¡7 æ∫«à“ °“√ √â“ß‡ √‘¡

æ≈—ßÕ”π“®„πß“π¢Õßæ¬“∫“≈ª√–®”°“√„π°“√

ªØ‘∫—µ‘°‘®°√√¡æ—≤π“§ÿ≥¿“æ∫√‘°“√Õ¬Ÿà„π√–¥—∫¡“°

3. §«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬ à«π∫ÿ§§≈ °—∫

°“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√„π°“√æ—≤π“§ÿ≥¿“æ

¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß

3.1 ªí®®—¬ à«π∫ÿ§§≈

1) ‡æ» º≈°“√«‘®—¬æ∫«à“ ‰¡à¡’§«“¡

 —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

∑—Èßπ’È‡π◊ËÕß¡“®“°°≈ÿà¡µ—«Õ¬à“ß∫ÿ§≈“°√‚√ßæ¬“∫“≈

 ß¶å ∑—Èß‡æ»™“¬·≈–‡æ»À≠‘ß ¡’°“√ªØ‘∫—µ‘ß“π„π

≈—°…≥–ß“π‡∑à“‡∑’¬¡°—π ·≈–°“√¡’ à«π√à«¡„π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß¡’°“√ªØ‘∫—µ‘∑’Ë‡À¡◊Õπ°—π Õ¬Ÿà„π

√–¥—∫¡“µ√∞“π‡¥’¬«°—π‰¡à·∫àß·¬°‡æ» ®÷ß∑”„Àâ

‰¡à¡’§«“¡µà“ß°—π„π¥â“π‡æ»  Õ¥§≈âÕß°—∫ß“π«‘®—¬

¢ÕßÕÿ‰√«√√≥ ‡¡◊Õß ÿ«√√≥8 æ∫«à“ ‡æ»∑’Ë·µ°µà“ß

°—π¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß‰¡à·µ°µà“ß°—π

 Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß √“«ÿ≤‘ §≥–‰™¬9 æ∫«à“

‡æ»µà“ß°—π¡’ à«π√à«¡„π°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√

‰¡àµà“ß°—π

2) Õ“¬ÿ º≈°“√«‘®—¬æ∫«à“ ‰¡à¡’§«“¡

 —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß
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∑—Èßπ’È‡π◊ËÕß¡“®“°°≈ÿà¡µ—«Õ¬à“ß  à«π„À≠à¡’Õ“¬ÿπâÕ¬

°«à“ 25-40 ªï ∂◊Õ«à“Õ¬Ÿà„π«—¬∑”ß“π ¡’§«“¡¡—Ëπ§ß

·≈– “¡“√∂ª√—∫µ—«‰¥â„π°“√ªØ‘∫—µ‘ß“πÀ√◊Õ

°‘®°√√¡µà“ß Ê  “¡“√∂ªØ‘∫—µ‘ß“π‰¥â¥’ ∑”„Àâ¡’ à«π

√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß‰¡à·µ°µà“ß°—π  Õ¥§≈âÕß

°—∫ß“π«‘®—¬¢ÕßÕÿ‰√«√√≥ ‡¡◊Õß ÿ«√√≥8 æ∫«à“ Õ“¬ÿ

∑’Ë·µ°µà“ß°—π¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß‰¡à

·µ°µà“ß°—π  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß √“«ÿ≤‘

§≥–‰™¬9 æ∫«à“ Õ“¬ÿµà“ß°—π¡’ à«π√à«¡„π°“√

æ—≤π“§ÿ≥¿“æ∫√‘°“√‰¡à·µ°µà“ß°—π

3) √–¥—∫°“√»÷°…“ º≈°“√«‘®—¬æ∫«à“

‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√

§«“¡‡ ’Ë¬ß ∑—Èßπ’È‡π◊ËÕß¡“®“°°≈ÿà¡µ—«Õ¬à“ß à«π„À≠à

®∫°“√»÷°…“√–¥—∫Õπÿª√‘≠≠“·≈–ª√‘≠≠“µ√’ ¡’

§«“¡ “¡“√∂„π°“√ªØ‘∫—µ‘ß“π¥â“π§«“¡‡ ’Ë¬ß ·≈–

¡’¥ÿ≈æ‘π‘®æ‘®“√≥“µ—¥ ‘π„®·°â‰¢ªí≠À“µà“ß Ê ‰¥â

¥â«¬µπ‡Õß‰¥â¥’ ´÷Ëß‰¡àµà“ß°—∫ºŸâ∑’Ë®∫°“√»÷°…“

√–¥—∫ª√‘≠≠“‚∑  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß«’≥“

º≈øí°·øß5 æ∫«à“ ªí®®—¬ à«π∫ÿ§§≈∑’Ë∑”„Àâæ¬“∫“≈

«‘™“™’æ¡’√–¥—∫§«“¡√Ÿâ§«“¡‡¢â“„®µ“¡°√–∫«π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß„π‚√ßæ¬“∫“≈∑’Ë‰¡à·µ°µà“ß°—π §◊Õ

√–¥—∫°“√»÷°…“ ·µà‰¡à Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß

√“«ÿ≤‘ §≥–‰™¬9 æ∫«à“ √–¥—∫°“√»÷°…“µà“ß°—π¡’

 à«π√à«¡„π°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√·µ°µà“ß°—π

4) «‘™“™’æ º≈°“√«‘®—¬æ∫«à“ ‰¡à¡’

§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß ∫ÿ§≈“°√∑’Ë¡’«‘™“™’æµà“ß°—π ¡’ à«π„π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß‰¡à·µ°µà“ß°—π ∑—Èßπ’È‡π◊ËÕß¡“®“°

°≈ÿà¡µ—«Õ¬à“ß¡’∫∑∫“∑°“√¥Ÿ·≈ºŸâªÉ«¬·≈– π—∫ πÿπ

°“√¥Ÿ·≈ºŸâªÉ«¬ ´÷Ëß∑ÿ°§π‰¥â√—∫°“√Ωñ°Õ∫√¡§«“¡√Ÿâ

„π¥â“π°“√∫√‘À“√§«“¡‡ ’Ë¬ß‡∑à“‡∑’¬¡°—π  “¡“√∂

µ—¥ ‘π„®·°â‰¢ªí≠À“µà“ß Ê ‰¥â¥â«¬µπ‡Õß ‰¡à

 Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß √“«ÿ≤‘ §≥–‰™¬9 æ∫«à“

µ”·Àπàßß“π¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π

°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√ ·≈–‰¡à Õ¥§≈âÕß°—∫ß“π

«‘®—¬¢Õß¡¬ÿ√’ µ—πµ‘¬–«ß»å…“10 æ∫«à“µ”·Àπàßß“π¡’

§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°‘®°√√¡ 5  

5) √–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π º≈°“√«‘®—¬

æ∫«à“ ‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß ∑—Èßπ’È‡π◊ËÕß¡“®“°∫ÿ§≈“°√∑’Ë‡¢â“

¡“ªØ‘∫—µ‘ß“π„π‚√ßæ¬“∫“≈∑ÿ°§π ∑ÿ°«‘™“™’æ

∑ÿ°√–¥—∫ µâÕß¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

∂◊Õ‡ªìππ‚¬∫“¬À≈—°¢Õß‚√ßæ¬“∫“≈ ∑”„Àâ√–¬–

‡«≈“„π°“√ªØ‘∫—µ‘ß“π‰¡à àßº≈µàÕ°“√¡’ à«π√à«¡„π

°“√∫√‘À“√§«“¡‡ ’Ë¬ß  ́ ÷Ëß∑ÿ°§π‰¥â‡¢â“√à«¡„π°‘®°√√¡

risk rally day ®—¥‡ªìπª√–®”∑ÿ°ªï ¡’°“√Ωñ°∑—Èß¿“§

∑ƒ…Æ’·≈–¿“§ªØ‘∫—µ‘  Õ¥·∑√°Õß§å§«“¡√Ÿâ∑’Ë

‡¢â“„®ßà“¬  “¡“√∂π”‰ª‡ªìπ·π«∑“ßªØ‘∫—µ‘¥â“π

°“√∫√‘À“√§«“¡‡ ’Ë¬ß‰¥â ·≈–¡’°“√Õ∫√¡¥â“π§«“¡

‡ ’Ë¬ß‡ªìπª√–®”∑ÿ°ªï  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß®”√Ÿ≈

®—π∑√åÀÕ¡7 ∑’Ë»÷°…“§«“¡ —¡æ—π∏å¢Õßªí®®—¬ à«π

∫ÿ§§≈ °“√‡ √‘¡ √â“ßæ≈—ßÕ”π“®„πß“π°—∫°“√

ªØ‘∫—µ‘æ—≤π“°‘®°√√¡§ÿ≥¿“æ∫√‘°“√¢Õßæ¬“∫“≈

ª√–®”°“√∑’Ëæ∫«à“ ª√– ∫°“√≥å°“√∑”ß“π¢Õß

æ¬“∫“≈ª√–®”°“√‰¡à¡’§«“¡ —¡æ—π∏å°“√ªØ‘∫—µ‘

æ—≤π“°‘®°√√¡§ÿ≥¿“æ∫√‘°“√¢Õßæ¬“∫“≈

ª√–®”°“√ ·≈– Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß ª«’≥“

º≈øí°·øß5 æ∫«à“ ªí®®—¬ à«π∫ÿ§§≈∑’Ë∑”„Àâæ¬“∫“≈

«‘™“™’æ¡’√–¥—∫§«“¡√Ÿâ§«“¡‡¢â“„®µ“¡°√–∫«π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß„π‚√ßæ¬“∫“≈∑’Ë‰¡à·µ°µà“ß°—π §◊Õ

ª√– ∫°“√≥å°“√∑”ß“π

6) Àπâ“∑’Ë∑’Ë‡°’Ë¬«¢âÕß°—∫∫√‘À“√§«“¡

‡ ’Ë¬ß º≈°“√«‘®—¬æ∫«à“ ¡’§«“¡ —¡æ—π∏å°—∫°“√¡’

 à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 ´÷Ëß Õ¥§≈âÕß°—∫ ¡¡µ‘∞“π

¢âÕ∑’Ë 1 ∑—Èßπ’È‡π◊ËÕß¡“®“°°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’Àπâ“∑’Ë√—∫

º‘¥™Õ∫„π°“√‡ªìπ§≥–°√√¡°“√ ºŸâ®—¥°“√§«“¡‡ ’Ë¬ß

‰¥â¡’‚Õ°“ √à«¡√—∫º‘¥™Õ∫ß“π¥â“π∫√‘À“√§«“¡

‡ ’Ë¬ß‚¥¬µ√ß ¡’§«“¡√Ÿâ§«“¡‡¢â“„®„π°“√∫√‘À“√

§«“¡‡ ’Ë¬ß∑’Ë™—¥‡®π∑”Àπâ“∑’Ë¥â“π°“√√«∫√«¡°“√
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√“¬ß“π§«“¡‡ ’Ë¬ß ·≈–·°â‰¢ªí≠À“‡™‘ß√–∫∫ ·µà

°“√¡’ à«π√à«¡„π°√–∫«π°“√·°â‰¢ªí≠À“‡∫◊ÈÕßµâπ

„πÀπâ“ß“ππ—Èπ®–πâÕ¬°«à“ºŸâ∑’Ë‰¡à‰¥â‡ªìπ§≥–°√√¡°“√

7) √–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π‡°’Ë¬«¢âÕß°—∫

§«“¡‡ ’Ë¬ß º≈°“√«‘®—¬æ∫«à“ ‰¡à¡’§«“¡ —¡æ—π∏å°—∫

°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß Õ“®‡π◊ËÕß¡“®“°

°“√∫√‘À“√§«“¡‡ ’Ë¬ß‡ªìππ‚¬∫“¬¢Õß‚√ßæ¬“∫“≈

·≈–‡ªìπ°‘®°√√¡∑’Ë∑ÿ°§πªØ‘∫—µ‘‰¥â‡∑à“‡∑’¬¡ ‰¡à«à“

‡§¬ªØ‘∫—µ‘ß“π¥â“π§«“¡‡ ’Ë¬ß¡“°àÕπÀ√◊Õ‰¡à ∑ÿ°§π

®–‰¥â√—∫°“√Õ∫√¡¥â“π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

‡À¡◊Õπ°—π ·≈–¡’°“√‡¢â“√à«¡∑”°‘®°√√¡∑’Ë∑“ß

§≥–°√√¡°“√§«“¡‡ ’Ë¬ß‰¥â®—¥∑”¢÷Èπ ∑”„Àâ

∫ÿ§≈“°√∑ÿ°§π∑ÿ°√–¥—∫µ√–Àπ—°∂÷ß§«“¡ ”§—≠

¢Õß§«“¡‡ ’Ë¬ß∑’Ë‡°‘¥¢÷Èπ·≈–∑”„Àâ “¡“√∂ªØ‘∫—µ‘

µ“¡°√–∫«π°“√∫√‘À“√§«“¡‡ ’Ë¬ß‰¥â„π·π«∑“ß

‡¥’¬«°—π

8) °“√‡¢â“√—∫°“√Õ∫√¡ º≈°“√«‘®—¬

æ∫«à“ ‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√

∫√‘À“√§«“¡‡ ’Ë¬ß Õ“®‡π◊ËÕß¡“®“° ºŸâ∑’Ë‡¢â“√—∫°“√

Õ∫√¡¥â“π∫√‘À“√§«“¡‡ ’Ë¬ß®–µâÕßπ”§«“¡√Ÿâ„π

°√–∫«π°“√∫√‘À“√§«“¡‡ ’Ë¬ß∑’Ë‰¥â√—∫¡“∂à“¬∑Õ¥

„Àâ∫ÿ§≈“°√„πÀπà«¬ß“πµπ‡Õß‰¥â√—∫∑√“∫ ´÷Ëß®–

∑”„ÀâºŸâ∑’Ë‰¡à‰¥â‡¢â“√—∫°“√Õ∫√¡°Á “¡“√∂√—∫√Ÿâ‰¥â ∑”„Àâ

¡’§«“¡√Ÿâ §«“¡‡¢â“„®„π°√–∫«π°“√∫√‘À“√§«“¡

‡ ’Ë¬ß‡æ‘Ë¡¡“°¢÷Èπµ“¡‰ª¥â«¬ ∑ÿ°§π®÷ß¡’ à«π√à«¡„π

°“√∫√‘À“√§«“¡‡ ’Ë¬ß ·≈–‰¥â‡¢â“√à«¡„π°‘®°√√¡

risk rally day ‡ªìπª√–®”∑ÿ°ªï  Õ¥§≈âÕß°—∫ß“π

«‘®—¬¢Õß®”√Ÿ≈ ®—π∑√åÀÕ¡7 æ∫«à“ °“√Ωñ°Õ∫√¡¥â“π

°“√æ—≤π“§ÿ≥¿“æ∫√‘°“√¢Õßæ¬“∫“≈ª√–®”°“√

‰¡à¡’§«“¡ —¡æ—π∏å°—∫°“√ªØ‘∫—µ‘°‘®°√√¡æ—≤π“

§ÿ≥¿“æ∫√‘°“√·≈– Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õßæ—™√’

 “¬ ¥ÿ¥’11 æ∫«à“ °“√‰¥â√—∫°“√Ωñ°Õ∫√¡‰¡à¡’§«“¡

 —¡æ—π∏å°—∫°“√ªØ‘∫—µ‘ß“π

3.2 §«“¡ —¡æ—π∏å√–À«à“ß°“√‡ √‘¡ √â“ß

æ≈—ßÕ”π“®°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

®“°º≈°“√«‘®—¬æ∫«à“ °“√‡ √‘¡ √â“ßæ≈—ß

Õ”π“®¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å Õ¬Ÿà„π√–¥—∫¡“°

§à“‡©≈’Ë¬‡∑à“°—∫ 3.74 (S.D. = 0.46) ¡’§«“¡ —¡æ—π∏å

°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß„π¿“æ√«¡

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’Ë√–¥—∫ 0.05 (r = 0.209

p-value = 0.018) ´÷Ëß Õ¥§≈âÕß°—∫ ¡¡µ‘∞“π¢âÕ∑’Ë 2

∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°∫ÿ§≈“°√ “¡“√∂√—∫√Ÿâ∂÷ß°“√

‡ √‘¡ √â“ßæ≈—ßÕ”π“®¢ÕßºŸâ∫√‘À“√∑—Èß 2 ¥â“π §◊Õ °“√

‰¥â√—∫Õ”π“®ª√–°Õ∫¥â«¬ °“√‰¥â√—∫¢âÕ¡Ÿ≈¢à“« “√

‡√◊ËÕß°“√∫√‘À“√§«“¡‡ ’Ë¬ß °“√‰¥â√—∫°“√ π—∫ πÿπ

°“√‰¥â√—∫∑√—æ¬“°√ °“√‰¥â√—∫‚Õ°“ ª√–°Õ∫¥â«¬

°“√‰¥â√—∫°“√æ—≤π“§«“¡ “¡“√∂·≈–∑—°…– °“√

‰¥â√—∫§«“¡°â“«Àπâ“„πÀπâ“∑’Ë°“√ß“π °“√‰¥â√—∫√“ß«—≈

·≈–°“√¬Õ¡√—∫π—∫∂◊Õ  Õ¥§≈âÕßµ“¡·π«§‘¥¢Õß

Wilson J & Tingel J3 ‚¥¬°“√„Àâ§«“¡ ”§—≠„π

°“√ √â“ß‡ √‘¡æ≈—ßÕ”π“®„πß“π·°à∫ÿ§≈“°√‚¥¬

°“√®—¥„Àâ∫ÿ§≈“°√‰¥â√—∫Õ”π“®·≈–‚Õ°“  ´÷Ëß∑”„Àâ

∫ÿ§≈“°√ “¡“√∂ªØ‘∫—µ‘°‘®°√√¡¥â“π∫√‘À“√§«“¡

‡ ’Ë¬ß¢Õß‚√ßæ¬“∫“≈ ß¶å ´÷Ëß¡’π‚¬∫“¬π”·π«§‘¥

°“√æ—≤π“·≈–√—∫√Õß§ÿ≥¿“æ‚√ßæ¬“∫“≈ (Hospital

Accreditation) ¡“‡ªìπ·π«∑“ß„π°“√ª√—∫ª√ÿß°“√

∫√‘À“√§«“¡‡ ’Ë¬ß„π‚√ßæ¬“∫“≈ ∑”„Àâ¡’°“√µ‘¥µ“¡

µ—«™’È«—¥Õ¬à“ßµàÕ‡π◊ËÕß  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß®”√Ÿ≈

®—π∑√åÀÕ¡7 æ∫«à“ °“√ √â“ß‡ √‘¡æ≈—ßÕ”π“®„πß“π

¢Õßæ¬“∫“≈ª√–®”°“√„π°“√ªØ‘∫—µ‘°‘®°√√¡

æ—≤π“§ÿ≥¿“æ∫√‘°“√Õ¬Ÿà„π√–¥—∫¡“°

1) ¥â“π°“√‰¥â√—∫Õ”π“® º≈°“√«‘®—¬æ∫«à“

ª√–‡¥Áπ°“√‰¥â√—∫°“√ π—∫ πÿπ Õ¬Ÿà„π√–¥—∫ Ÿß §à“

‡©≈’Ë¬‡∑à“°—∫ 3.88 (S.D. = 0.53)  “¡“√∂Õ∏‘∫“¬

‰¥â«à“ ∫ÿ§≈“°√‰¥â√—∫°“√ àß‡ √‘¡ π—∫ πÿπ‚¥¬‡ªî¥

‚Õ°“ „π°“√√à«¡°”Àπ¥π‚¬∫“¬ «“ß·ºπß“π

°”Àπ¥·π«∑“ßæ—≤π“¥â“π§«“¡‡ ’Ë¬ß ºŸâ∫—ß§—∫

∫—≠™“¡’°“√ àß‡ √‘¡„Àâ “¡“√∂µ—¥ ‘π„®·°âªí≠À“

„π°“√ªØ‘∫—µ‘ß“π¥â«¬µ—«‡Õß  Õ¥§≈âÕß°—∫ Wilson

J & Tingel J3 ∑’Ë°≈à“««à“ °“√∑’ËºŸâ∫√‘À“√‡¢â“∂÷ß·À≈àß
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™à«¬‡À≈◊Õ π—∫ πÿπ ‡ªìπ ‘Ëß∑’Ë®–™à«¬„ÀâºŸâ∫√‘À“√¡’

∑“ß‡≈◊Õ°∑’Ë®–µ—¥ ‘π„®·≈–π”¡“„™â„Àâ‡°‘¥ª√–‚¬™πå

µàÕ°“√∑”ß“π °àÕ„Àâ‡°‘¥·√ß®Ÿß„®·≈–‡µÁ¡„®ªØ‘∫—µ‘

„Àâ∫√√≈ÿ‡ªÑ“À¡“¬ ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥

 Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß ¡¬» π“«’°“√12 æ∫«à“

°√–∫«π°“√¢Õß°“√„ÀâºŸâ„µâ∫—ß§—∫∫—≠™“‰¥â¡’ à«π

‡°’Ë¬«¢âÕß „π°“√µ—¥ ‘π„® (participative management)

‡πâπ°“√¡’ à«π‡°’Ë¬«¢âÕßÕ¬à“ß·¢Áß¢—π¢Õß∫ÿ§§≈

∑”„Àâ¡’ à«π√à«¡‡æ‘Ë¡¢÷Èπµ“¡≈”¥—∫ ·≈– Õ¥§≈âÕß

°—∫ß“π«‘®—¬¢Õß®”√Ÿ≈ ®—π∑√åÀÕ¡7 æ∫«à“ æ¬“∫“≈

ª√–®”°“√‰¥â√—∫°“√ àß‡ √‘¡ π—∫ πÿπÕ¬Ÿà„π√–¥—∫

¡“°„π°“√ªØ‘∫—µ‘°‘®°√√¡æ—≤π“§ÿ≥¿“æ∫√‘°“√

2) ¥â“π°“√‰¥â√—∫‚Õ°“  º≈°“√«‘®—¬æ∫«à“

ª√–‡¥Áπ‰¥â√—∫°“√æ—≤π“§«“¡ “¡“√∂·≈–∑—°…–

Õ¬Ÿà„π√–¥—∫ Ÿß §à“‡©≈’Ë¬‡∑à“°—∫ 3.72 (S.D. = 0.71)

Õ∏‘∫“¬‰¥â«à“∫ÿ§≈“°√¡’°“√√—∫√Ÿâ„π‡√◊ËÕß°“√‰¥â√—∫

‚Õ°“ ¥â“π‰¥â√—∫°“√æ—≤π“§«“¡ “¡“√∂·≈–∑—°…–

Õ¬Ÿà„π√–¥—∫ Ÿß ‡π◊ËÕß¡“®“°ºŸâ∫√‘À“√‡ÀÁπ§«“¡

 ”§—≠¢Õß°“√æ—≤π“∫ÿ§≈“°√‚¥¬ π—∫ πÿπ„Àâ

∫ÿ§≈“°√‡¢â“√à«¡°“√ª√–™ÿ¡ Õ∫√¡∑“ß«‘™“°“√∑’Ë®—¥

‚¥¬Àπà«¬ß“π¿“¬πÕ°‡æ◊ËÕ‡ªìπ°“√‡æ‘Ë¡æŸπ∑—°…–

·≈–§«“¡√Ÿâ§«“¡ “¡“√∂„π°“√ªØ‘∫—µ‘ß“π π”

§«“¡√Ÿâ∑’Ë‰¥â√—∫¡“æ—≤π“ß“π„πÀπà«¬ß“πµπ‡ÕßµàÕ‰ª

‚¥¬∫ÿ§≈“°√∑ÿ°§π “¡“√∂‡∫‘°§à“≈ß∑–‡∫’¬π‰¥â

§π≈– “¡æ—π∫“∑µàÕªï ∑“ß‚√ßæ¬“∫“≈‰¥â¥”‡π‘π

°“√æ—≤π“§ÿ≥¿“æ µ“¡√–∫∫°“√√—∫√Õß§ÿ≥¿“æ

‚√ßæ¬“∫“≈ (Hospital Accreditation) ·≈–ΩÉ“¬

∑√—æ¬“°√∫ÿ§§≈‰¥â°”Àπ¥¡“µ√∞“π„π°“√æ—≤π“

∫ÿ§≈“°√‚¥¬°“√®—¥∑”·ºπ°“√Ωñ°Õ∫√¡ ‡æ‘Ë¡∑—°…–

„Àâ∫ÿ§≈“°√ ¡’∑’¡æ—≤π“§ÿ≥¿“æ∑ÿ°Àπà«¬ß“π ¡’

°“√®—¥Õ∫√¡æ—≤π“∑—°…– ·≈–§«“¡√Ÿâ·°à∫ÿ§≈“°√

∑—Èß„π ∂“π∑’Ë·≈–πÕ° ∂“π∑’Ë ‚¥¬¡’À—«Àπâ“æ“∑”

°‘®°√√¡ ·≈–∑∫∑«π°√–∫«π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

´÷Ëß‡ªìπ°“√æ—≤π“»—°¬¿“æ¢Õß∫ÿ§≈“°√ à«πÀπ÷Ëß

πÕ°‡Àπ◊Õ®“°°“√®—¥∑”·ºπÕ∫√¡¥Ÿß“π »÷°…“µàÕ

·≈–‡ªìπ°“√‡ªî¥‚Õ°“ „Àâ∫ÿ§≈“°√‰¥âªØ‘∫—µ‘ß“π

¿“¬„µâ»—°¬¿“æÕ¬à“ß‡µÁ¡∑’Ë  Õ¥§≈âÕß°—∫ß“π«‘®—¬

¢Õß®”√Ÿ≈ ®—π∑√ÀåÀÕ¡7 æ∫«à“ æ¬“∫“≈ª√–®”°“√

¡’°“√√—∫√Ÿâ„π‡√◊ËÕß°“√‰¥â√—∫‚Õ°“  °“√‡æ‘Ë¡æŸπ

§«“¡√Ÿâ§«“¡ “¡“√∂ ·≈–∑—°…–Õ¬Ÿà„π√–¥—∫¡“°

¢âÕ‡ πÕ·π–
®“°°“√»÷°…“ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√

¡’ à «π√à «¡„π¥â“π°“√∫√‘À“√§«“¡‡ ’Ë ¬ß¢Õß

∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å ºŸâ«‘®—¬¡’¢âÕ‡ πÕ·π– ¥—ßπ’È

¢âÕ‡ πÕ·π–„π°“√π”º≈°“√«‘®—¬‰ª„™â
®“°º≈°“√»÷°…“æ∫«à“ °“√‡ √‘¡ √â“ßæ≈—ß

Õ”π“® ∑—Èß¥â“π°“√‰¥â√—∫Õ”π“®·≈–°“√‰¥â√—∫‚Õ°“ 

¡’§«“¡ —¡æ—π∏å°—∫°“√¡’ à«π√à«¡„π°“√∫√‘À“√

§«“¡‡ ’Ë¬ß¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å ·≈–æ∫«à“

¥â“π°“√‰¥â√—∫°“√ π—∫ πÿπ·≈–°“√‰¥â√—∫°“√

æ—≤π“§«“¡ “¡“√∂·≈–∑—°…–¡’§–·ππ‡©≈’Ë¬Õ¬Ÿà

„π√–¥—∫ Ÿß ¥â“π°“√®—¥°“√§«“¡‡ ’Ë¬ß·≈–¥â“π√à«¡

§âπÀ“§«“¡‡ ’Ë¬ß ¡’§–·ππ‡©≈’Ë¬Õ¬Ÿà„π√–¥—∫ Ÿß ¥—ßπ—Èπ

‡æ◊ËÕ„Àâ∫ÿ§≈“°√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß

‡æ‘Ë¡¡“°¢÷Èπ ºŸâ∫√‘À“√§«√‡ √‘¡ √â“ßæ≈—ßÕ”π“®·≈–

°“√¡’ à«π√à«¡„π°“√∫√‘À“√§«“¡‡ ’Ë¬ß„π¥â“πµà“ß Ê

¥—ßπ’È

1. ¥â“π°“√‰¥â√—∫¢âÕ¡Ÿ≈¢à“« “√Õ¬Ÿà„π√–¥—∫ Ÿß

·µà‡π◊ËÕß®“°§à“§–·ππ‡©≈’Ë¬πâÕ¬°«à“¥â“πÕ◊Ëπ Ê

(  = 3.70) „π¢âÕ ç‚√ßæ¬“∫“≈¡’·À≈àß§«“¡√Ÿâ∑“ß

«‘™“°“√∑’Ë‡¢â“∂÷ßßà“¬·≈– –¥«°é ¥—ßπ—Èπ ºŸâ∫√‘À“√

§«√®—¥·À≈àß§«“¡√Ÿâ∑“ß«‘™“°“√„Àâ¡’‡æ‘Ë¡¡“°¢÷Èπ

¡’°“√°√–®“¬‡ªìπ·À≈àß§«“¡√Ÿâ∑“ß«‘™“°“√¬àÕ¬ Ê „π

·µà≈–µ÷° ‡æ◊ËÕ°“√‡¢â“∂÷ß‰¥âßà“¬·≈– –¥«° ´÷Ëß„π

ªí®®ÿ∫—π¡’ÀâÕß ¡ÿ¥ 1 ·Ààß ·≈–®–ªî¥∑”°“√µ“¡

‡«≈“√“™°“√ Õ“®‰¡à –¥«° ”À√—∫∫ÿ§≈“°√∑’ËµâÕß

∑”ß“π‡¢â“‡«√º≈—¥∫à“¬ ¥÷° ∑”„Àâ‰¡à “¡“√∂‡¢â“¡“

§âπ§«â“§«“¡√Ÿâ‡Õ° “√∑“ß«‘™“°“√‰¥â À√◊Õ ‡æ‘Ë¡°“√

‡¢â“∂÷ß¢âÕ¡Ÿ≈¢à“« “√∑“ßÕ‘π‡∑Õ√å‡πÁµ ®–∑”„Àâ
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 “¡“√∂ ◊∫§âπ¢âÕ¡Ÿ≈‰¥âµ≈Õ¥‡«≈“

2. ¥â“π°“√‰¥â√—∫∑√—æ¬“°√Õ¬Ÿà√–¥—∫¡“° ·µà

‡π◊ËÕß®“°§à“§–·ππ‡©≈’Ë¬πâÕ¬°«à“¥â“πÕ◊Ëπ Ê (  =

3.42) „π¢âÕ ç®—¥ √√®”π«π∫ÿ§≈“°√„Àâ‡À¡“– ¡

°—∫ª√‘¡“≥ß“πé ¥—ßπ—Èπ ºŸâ∫√‘À“√§«√æ‘®“√≥“®“°

ª√‘¡“≥ß“π„π·µà≈–Àπà«¬ß“π §«√®—¥ √√∫ÿ§≈“°√

µ“¡§«“¡‡À¡“– ¡ À“°∫ÿ§≈“°√‰¡à‡æ’¬ßæÕ§«√

®â“ßæπ—°ß“π¡“∑”ß“π∏ÿ√°“√·∑π∫ÿ§≈“°√∑’ËªØ‘∫—µ‘

ß“πµ“¡«‘™“™’æ À√◊Õπ”‡∑§‚π‚≈¬’¡“™à«¬„π°“√

ªØ‘∫—µ‘ß“π ‡æ◊ËÕ„Àâß“π∫√√≈ÿµ“¡‡ªÑ“À¡“¬·≈–¡’

ª√– ‘∑∏‘¿“æ ∫ÿ§≈“°√®–‰¥â∑”ß“πÕ¬à“ß¡’§«“¡ ÿ¢

¡’§ÿ≥¿“æ°“¬·≈–„®∑’Ë¥’ ‡¡◊ËÕß“π∑’ËªØ‘∫—µ‘ ”‡√Á®

µ“¡‡ªÑ“À¡“¬·≈–µ“¡‡«≈“∑’Ë°”Àπ¥‰«â

3. §«“¡°â“«Àπâ“„πÀπâ“∑’Ë°“√ß“πÕ¬Ÿà„π

√–¥—∫ Ÿß ·µà∑’Ë‰¥â§–·ππ‡©≈’Ë¬πâÕ¬°«à“¥â“πÕ◊Ëπ Ê

(  = 3.64) „π¢âÕ çºŸâ∫—ß§—∫∫—≠™“¡Õ∫À¡“¬ß“π∑’Ë

∑â“∑“¬·≈–¡’§«“¡´—∫´âÕπ„Àâ°—∫∑à“πé À—«Àπâ“

Àπà«¬ß“π§«√ª√–‡¡‘π»—°¬¿“æ¢Õß∫ÿ§≈“°√·µà≈–

§π«à“¡’§«“¡√Ÿâ§«“¡ “¡“√∂¡“°πâÕ¬‡æ’¬ß„¥ ·≈–

¡Õ∫À¡“¬ß“π„Àâ‡À¡“– ¡°—∫∫ÿ§§≈π—Èπ Ê ®–∑”„Àâ

∫ÿ§≈“°√∑”ß“π¥â«¬§«“¡‡µÁ¡„®·≈– ÿ¢„®¡“°¬‘Ëß¢÷Èπ

4. ¥â“π°“√‰¥â√—∫°“√æ—≤π“§«“¡ “¡“√∂

·≈–∑—°…–Õ¬Ÿà√–¥—∫ Ÿß ·µà¢âÕ∑’Ë‰¥â§–·ππ‡©≈’Ë¬πâÕ¬

°«à“¥â“πÕ◊ËπÊ (  = 3.67) „π¢âÕ ç°“√‡ªî¥‚Õ°“ „Àâ

‰¥â»÷°…“¥Ÿß“πé ºŸâ∫√‘À“√„π·µà≈–Àπà«¬ß“π§«√¡’

°“√ àß‡ √‘¡„Àâ∫ÿ§≈“°√‰¥â»÷°…“µàÕÀ√◊ÕÕ∫√¡‡æ‘Ë¡‡µ‘¡

‚¥¬ΩÉ“¬∑√—æ¬“°√∫ÿ§§≈§«√®—¥∑”·ºπ°“√æ—≤π“

∫ÿ§≈“°√∑’Ë™—¥‡®π ¡’°“√°”Àπ¥‡ªìπ·ºπ¢Õß

‚√ßæ¬“∫“≈ °”Àπ¥®”π«π„Àâ™—¥‡®π µ”·Àπàß

µà“ß Ê ∑’Ë “¡“√∂ª√—∫¢÷Èπ‰¥âµ“¡«ÿ≤‘°“√»÷°…“∑’Ë

 Ÿß¢÷Èπ ¡’§«“¡°â“«Àπâ“„π«‘™“™’æ ”À√—∫∫ÿ§≈“°√

√“¬∫ÿ§§≈µ“¡§«“¡ ¡—§√„®À√◊Õ§«“¡ “¡“√∂

‡©æ“–¢Õß·µà≈–∫ÿ§§≈

5. ¥â“π°“√‰¥â√—∫√“ß«—≈·≈–°“√¬Õ¡√—∫

π—∫∂◊ÕÕ¬Ÿà√–¥—∫ Ÿß ·µà¢âÕ∑’Ë‰¥â§–·ππ‡©≈’Ë¬πâÕ¬°«à“

¥â“πÕ◊Ëπ Ê (  = 3.48) „π¢âÕ ç°“√‰¥â√—∫√“ß«—≈‡¡◊ËÕ¡’

º≈°“√ªØ‘∫—µ‘ß“π∑’Ë∑”„ÀâÕß§å°√∫√√≈ÿ‡ªÑ“À¡“¬é

¥—ßπ—Èπ ºŸâ∫√‘À“√§«√ àß‡ √‘¡„Àâ¡’°“√„Àâ√“ß«—≈ „Àâ

‡°’¬√µ‘∫—µ√ · ¥ß§«“¡™◊Ëπ™¡¬‘π¥’ ¬°¬àÕß‡™‘¥™Ÿ‡¡◊ËÕ

ªØ‘∫—µ‘ß“π‰¥â ”‡√Á®µ“¡‡ªÑ“À¡“¬ ∑”„Àâ∫ÿ§≈“°√¡’

§«“¡¿“§¿Ÿ¡‘„®„π°“√ªØ‘∫—µ‘ß“π àßº≈„Àâ∫ÿ§≈“°√

µ—Èß„® ªØ‘∫—µ‘ß“π‰¥â¥’¬‘Ëß¢÷Èπ‰ª‡√◊ËÕ¬ Ê ·≈–¡’§ÿ≥§à“

∑“ß®‘µ„®  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß«‘≈“ ‘π’

™«≈‘µ¥”√ß13 æ∫«à“ À“°ºŸâ∫—ß§—∫∫—≠™“„Àâ§«“¡

 ”§—≠°—∫ºŸâªØ‘∫—µ‘ß“π¥’ ‚¥¬¬°¬àÕß™¡‡™¬„Àâ√“ß«—≈

À√◊Õ„Àâ°”≈—ß„®®–∑”„ÀâºŸâªØ‘∫—µ‘ß“π‡°‘¥§«“¡¿Ÿ¡‘„®

√Ÿâ ÷°«à“µπ‡Õß¡’§ÿ≥§à“¡’§«“¡ ”§—≠µàÕÕß§å°“√

µâÕß°“√æ—≤π“µπ‡Õß·≈–ß“πµàÕ‰ª

6. ¥â“π√à«¡ª√–‡¡‘π§«“¡‡ ’Ë¬ßÕ¬Ÿà√–¥—∫ Ÿß ·µà

¢âÕ∑’Ë‰¥â§–·ππ‡©≈’Ë¬πâÕ¬°«à“¥â“πÕ◊Ëπ Ê (  = 3.16)

‰¥â·°à¢âÕ ç°“√¡’ à«π√à«¡„π°“√„π®—¥∑”∫—≠™’

√“¬°“√§«“¡‡ ’Ë¬ßµ“¡≈”¥—∫§«“¡ ”§—≠∑’Ë‡°‘¥¢÷Èπ

„πÀπà«¬ß“πé À—«Àπâ“Àπà«¬ß“π§«√ àß‡ √‘¡„Àâ

∫ÿ§≈“°√‡¢â“„®∂÷ß°“√®—¥≈”¥—∫§«“¡ ”§—≠¢Õß

§«“¡‡ ’Ë¬ß ‚¥¬¥Ÿ®“°§«“¡∂’Ë ·≈–§«“¡√ÿπ·√ß¢Õß

‡Àµÿ°“√≥å∑’Ë‡°‘¥¢÷Èπ ¡’°“√„Àâ§«“¡√Ÿâ §«“¡‡¢â“„®·°à

∫ÿ§≈“°√„π∑ÿ°√–¥—∫ ¡’°“√ √â“ß·√ß®Ÿß„®‚¥¬·®°

§ŸªÕß√â“π§â“ «— ¥‘°“√„Àâ‡ªìπ√“ß«—≈ “¡“√∂π”‰ª

≈¥√“§“ ‘π§â“‰¥âµ“¡√“§“¢Õß§ŸªÕßπ—Èπ Ê ‡¡◊ËÕ

∫ÿ§≈“°√ “¡“√∂®”·π°§«“¡∂’Ë·≈–§«“¡√ÿπ·√ß‰¥â

∂Ÿ°µâÕß

7. ¥â“π√à«¡ª√–‡¡‘πº≈Õ¬Ÿà√–¥—∫ Ÿß ·µà¢âÕ∑’Ë

‰¥â§–·ππ‡©≈’Ë¬πâÕ¬°«à“¥â“πÕ◊Ëπ Ê (  = 3.34) ‰¥â·°à

¢âÕ ç°“√¡’ à«π√à«¡∑∫∑«πµ—«™’È«—¥§«“¡‡ ’Ë¬ß∑’Ë‡°‘¥

¢÷Èπ∫àÕ¬„πÀπà«¬ß“πé ºŸâ∫√‘À“√§«√ àß‡ √‘¡„Àâ

∫ÿ§≈“°√√à«¡∑∫∑«πµ—«™’È«—¥∑’Ë ”§—≠ Ê „πÀπà«¬ß“π

¢Õßµπ‡Õß ‚¥¬·®°¥“« ”À√—∫·≈°‡§√◊ËÕß¥◊Ë¡„π

√â“π§â“ «— ¥‘°“√¢Õß‚√ßæ¬“∫“≈µ“¡®”π«π¥“«∑’Ë

‰¥â√—∫
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8. ¥â“π√à«¡®—¥°“√§«“¡‡ ’Ë¬ßÕ¬Ÿà√–¥—∫ Ÿß ·µà

¢âÕ∑’Ë‰¥â§–·ππ‡©≈’Ë¬πâÕ¬°«à“¥â“πÕ◊Ëπ Ê (  = 3.16)

‰¥â·°à ç‡¡◊ËÕæ∫§«“¡‡ ’Ë¬ß‰¥â√“¬ß“π„ÀâÀ—«Àπâ“

À√◊Õ∑’¡¥Ÿ·≈√—∫∑√“∫‡æ◊ËÕªÑÕß°—πªí≠À“∑’Ë‡°‘¥¢÷Èπé

À—«Àπâ“Àπà«¬ß“π§«√¡’°√–µÿâπ„Àâ∫ÿ§≈“°√¡’§«“¡

°√–µ◊Õ√◊Õ√âπ„π°“√√“¬ß“π ‘Ëß∑’Ë‡°‘¥¢÷Èπ„ÀâºŸâ∫—ß§—∫

∫—≠™“∑√“∫ ‰¡à„™à‡ªìπ°“√®—∫º‘¥·µà‡ªìπ°“√ àß‡ √‘¡

„Àâ™à«¬°—π®—¥°“√§«“¡‡ ’Ë¬ß∑’Ë‡°‘¥¢÷Èπ ‡æ◊ËÕπ”¡“

∑∫∑«π ™à«¬°—π§âπÀ“ “‡Àµÿ°—πµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
«‘∑¬“π‘æπ∏å©∫—∫π’È ”‡√Á®≈ÿ≈à«ß¥â«¬¥’ ‰¥â¥â«¬

§«“¡°√ÿ≥“‡ªìπÕ¬à“ß¬‘Ëß®“° √Õß»“ µ√“®“√¬å

¥√.π‘µ¬“ ‡æÁ≠»‘√‘π¿“ ·≈–√Õß»“ µ√“®“√¬åæ√∑‘æ¬å

°’√–æß…å Õ“®“√¬å∑’Ëª√÷°…“«‘∑¬“π‘æπ∏å ¡À“«‘∑¬“≈—¬

 ÿ‚¢∑—¬∏√√¡“∏‘√“™ ∑’Ë‰¥â„Àâ§«“¡°√ÿ≥“„Àâ§”·π–π”

·≈–µ‘¥µ“¡ °“√∑”«‘∑¬“π‘æπ∏å§√—Èßπ’ÈÕ¬à“ß„°≈â™‘¥

µ≈Õ¥¡“ π—∫µ—Èß·µà‡√‘Ë¡µâπ®π°√–∑—Èß ”‡√Á®‡√’¬∫√âÕ¬

 ¡∫Ÿ√≥å ºŸâ«‘®—¬√Ÿâ ÷°´“∫´÷Èß„π§«“¡°√ÿ≥“¢Õß∑à“π

‡ªìπÕ¬à“ß¬‘Ëß

¢Õ¢Õ∫æ√–§ÿ≥ºŸâ∑√ß§ÿ≥«ÿ≤‘∑—Èß 3 ∑à“π ∑’Ë

∑à“π‰¥â°√ÿ≥“ ≈–‡«≈“„Àâ¢âÕ‡ πÕ·π–„π°“√·°â‰¢

ª√—∫ª√ÿß‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬ ·≈–¢Õ¢Õ∫æ√–§ÿ≥

∫ÿ§≈“°√‚√ßæ¬“∫“≈ ß¶å∑ÿ°∑à“π ∑’Ë„Àâ§«“¡√à«¡¡◊Õ

·≈–‰¥â‡ ’¬ ≈–‡«≈“„π°“√µÕ∫·∫∫ Õ∫∂“¡„Àâ

≈ÿ≈à«ß‰ª¥â«¬¥’

πÕ°®“°π’ÈºŸâ«‘®—¬¢Õ°√“∫¢Õ∫æ√–§ÿ≥∫‘¥“

¡“√¥“∑’Ë‡ªìπ°”≈—ß„®∑’Ë¬‘Ëß„À≠à µ≈Õ¥®π§√Õ∫§√—«

·≈–≠“µ‘æ’ËπâÕßºŸâ‡ªìπ∑’Ë√—°∑ÿ°∑à“π §≥“®“√¬å “¢“

«‘™“«‘∑¬“»“ µ√å ÿ¢¿“æ ·≈–‡æ◊ËÕππ—°»÷°…“ ∑’Ë‰¥â

°√ÿ≥“„Àâ°“√ π—∫ πÿπ ™à«¬‡À≈◊Õ·≈–„Àâ°”≈—ß„®

µ≈Õ¥¡“ ®π∑”„Àâ«‘∑¬“π‘æπ∏å©∫—∫π’È ”‡√Á®≈ÿ≈à«ß

¥â«¬¥’
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¡À“«‘∑¬“≈—¬∏ÿ√°‘®∫—≥±‘µ; 2554.
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∫√‘°“√¥â“π°“√∫√‘À“√§«“¡‡ ’Ë¬ß §«“¡ª≈Õ¥¿—¬

·≈–§ÿ≥¿“æ¢Õß‚√ßæ¬“∫“≈∏√√¡»“ µ√å

‡©≈‘¡æ√–‡°’¬√µ‘. [«‘∑¬“π‘æπ∏å —ß§¡ ß‡§√“–Àå

»“ µ√¡À“∫—≥±‘µ].  “¢“°“√∫√‘À“√ ·≈–

π‚¬∫“¬ «— ¥‘°“√ —ß§¡, §≥– —ß§¡ ß‡§√“–Àå

»“ µ√å, °√ÿß‡∑æœ: ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å;

2552.
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°“√ªØ‘∫—µ‘°‘®°√√¡æ—≤π“§ÿ≥¿“æ∫√‘°“√ ¢Õß

æ¬“∫“≈ª√–®”°“√ „π‚√ßæ¬“∫“≈™ÿ¡™π ‡¢µ

13. [«‘∑¬“π‘æπ∏å “∏“√≥ ÿ¢»“ µ√¡À“∫—≥±‘µ].

 “¢“°“√∫√‘À“√‚√ßæ¬“∫“≈, ∫—≥±‘µ«‘∑¬“≈—¬,

ππ∑∫ÿ√’: ¡À“«‘∑¬“≈—¬ ÿ‚¢∑—¬∏√√¡“∏‘√“™; 2549.
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8. Õÿ‰√«√√≥ ‡¡◊Õß ÿ«√√≥å. °“√¡’ à«π√à«¡¢Õß

∫ÿ§≈“°√‚√ßæ¬“∫“≈√–¬Õß„π°“√æ—≤π“
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»“ µ√¡À“∫—≥±‘µ].  “¢“«‘™“°“√∫√‘À“√
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[«‘∑¬“π‘æπ∏å«‘∑¬“»“ µ√¡À“∫—≥±‘µ].  “¢“

∫√‘À“√ “∏“√≥ ÿ¢, ∫—≥±‘µ«‘∑¬“≈—¬, °√ÿß‡∑æœ:
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∫∑«‘∑¬“°“√
Original Article

°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß “√∑”§«“¡‡¬ÁπµàÕ°“√
‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘∫√‘‡«≥™—Èπº‘«Àπ—ß

√∞°√ ‡Õ¡‚°…“*  ™ÿµ‘π—π∑å  ÿ¢ Õ“¥*
*  “¢“«‘™“«‘∑¬“»“ µ√å°“√°’Ã“·≈– ÿ¢¿“æ  ”π—°«‘™“«‘∑¬“»“ µ√å ÿ¢¿“æ ¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥‡™’¬ß√“¬

∫∑§—¥¬àÕ

∫∑π”: °“√√—°…“‚¥¬„™â§«“¡‡¬Áπ (cryotherapy) ‡ªìπ∑’Ëπ‘¬¡„™â„π°“√ª∞¡æ¬“∫“≈·≈–√—°…“°“√∫“¥‡®Á∫¢Õß

√–∫∫‚§√ß√à“ß°≈â“¡‡π◊ÈÕ·≈–¢âÕµàÕµà“ß Ê „πºŸâ∑’Ë‰¥â√—∫∫“¥‡®Á∫®“°°“√‡≈àπ°’Ã“À√◊ÕÕÕ°°”≈—ß°“¬ Õ¬à“ß‰√

°Áµ“¡ “√∑”§«“¡‡¬Áπ∑’Ë°àÕ„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ„π°“√√—°…“ Ÿß ÿ¥¬—ß‰¡à‡ªìπ∑’Ë·πà™—¥π—°

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ‡ªìπ°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß “√∑”§«“¡‡¬Áπ ́ ÷Ëßª√–°Õ∫‰ª¥â«¬ ∂ÿß‡®≈ (gel pack)

∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ”

(wetted crushed-ice pack)

«‘∏’¥”‡π‘πß“π«‘®—¬: π” “√∑”§«“¡‡¬Áπ«“ß‰«â∫√‘‡«≥°÷Ëß°≈“ßµâπ¢“¥â“πÀπâ“¢ÕßºŸâ‡¢â“√à«¡°“√∑¥≈Õß·≈–√—¥

„Àâ°√–™—∫¥â«¬ºâ“¬◊¥ (elastic bandage) ∫—π∑÷°°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕÿ≥À¿Ÿ¡‘‡ªìπ‡«≈“ 20 π“∑’ ‡¡◊ËÕ§√∫°”Àπ¥

®÷ßπ” “√∑”§«“¡‡¬ÁπÕÕ°·≈–∫—π∑÷°Õÿ≥À¿Ÿ¡‘µàÕÕ’° 20 π“∑’ ºŸâ‡¢â“√à«¡°“√∑¥≈Õß·µà≈–§π®–‰¥â√—∫°“√

∑¥≈Õß°—∫ “√∑”§«“¡‡¬Áπ∑—Èß 4 ™π‘¥ ‚¥¬¡’√–¬–Àà“ß°—π∑ÿ° 1  —ª¥“Àå

º≈°“√«‘®—¬: ‰¡àæ∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ ·≈–§à“‡©≈’Ë¬Õ—µ√“°“√≈¥/

‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted cubed-ice pack) ·≈–

∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice pack) Õ¬à“ß‰√°Áµ“¡∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted cubed-ice pack)

‡ªìπ “√∑’Ë¡’§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß/ “√∑”§«“¡‡¬ÁπµË”∑’Ë ÿ¥·≈–¡’§à“‡©≈’Ë¬Õ—µ√“°“√≈¥Õÿ≥À¿Ÿ¡‘¥’∑’Ë ÿ¥„π

™à«ß°“√√—°…“  à«π∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ‡ªìπ “√∑’Ë¡’§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ

µË”∑’Ë ÿ¥·≈–¡’§à“‡©≈’Ë¬Õ—µ√“°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘¥’∑’Ë ÿ¥„π™à«ßæ—°øóôπ

 √ÿªº≈°“√«‘®—¬: ∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ‡ªìπ

 “√∑’Ë¡’§«“¡ “¡“√∂„π°“√≈¥Õÿ≥À¿Ÿ¡‘·≈–§ß§«“¡‡¬Áπ¢Õß™—Èπº‘«Àπ—ß∫√‘‡«≥µâπ¢“¥â“πÀπâ“‰¥â¥’°«à“·∫∫Õ◊Ëπ

∑’Ë‡ª√’¬∫‡∑’¬∫„π°“√∑¥≈Õß

§” ”§—≠: °“√√—°…“‚¥¬„™â§«“¡‡¬Áπ πÈ”·¢Áß Õÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß
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∫∑«‘∑¬“°“√
Original Article

Comparisons of cryotherapeutic agentsû efficacy on skin
surface temperature changes

Ratakorn Aimkosa*  Chutinan Suksaard*
* Department of Sports and Health Science, School of Health Science, Mae Fah Luang University, Muang District, Chiangrai

Abstract

Background: Cryotherapy is widely used as a treatment of musculoskeletal injuries or sports injuries. However,

the most efficient cryotherapeutic agent remains unknown.

Objective: To compare the efficiency of different types of cryotherapeutic agents, include gel pack, cubed-ice

pack, wetted cubed-ice pack and wetted crushed-ice pack.

Methods: The gel pack, cubed-ice pack, wetted cubed-ice pack and wetted crushed-ice pack were applied at

the center of the thigh with compression using an elastic bandage, the changes of temperature was monitored

during 20 minute of treatment phase and 20 minute of recovery phase. Each participant was given separate 4

cryotherapeutic agents, with at least 1 week between treatment sessions.

Result: No significant difference was found among cubed-ice pack, wetted cubed-ice pack and wetted crushed-

ice pack. However, wetted cubed-ice pack produced the lowest temperature at the cryotherapeutic agent/skin

interface and fastest cooling rate during treatment phase. In addition, cubed-ice pack produced the lowest

temperature at the cryotherapeutic agent/skin interface and slowest rewarming rate during recovery phase.

Conclusion: Wetted cubed-ice pack and cubed-ice pack had the greatest cooling efficiency and sustained

decreased skin surface temperatures post application, indicating that both agents were clinically better than

other agents.

Keywords: cryotherapy, ice, skin temperature
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∫∑π”
°“√√—°…“‚¥¬°“√„™â§«“¡‡¬Áπ (cryotherapy)

‡ªìπ∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬„π°“√ª∞¡æ¬“∫“≈

·≈–√—°…“°“√∫“¥‡®Á∫Õ¬à“ß‡©’¬∫æ≈—π¢Õß√–∫∫

‚§√ß√à“ß°≈â“¡‡π◊ÈÕ·≈–¢âÕµàÕµà“ß Ê º≈∑“ß¥â“π

 √’√«‘∑¬“¢Õß°“√„™â§«“¡‡¬Áπ„π°“√√—°…“π—Èπ®–

 àßº≈„Àâº‘«Àπ—ß∑’Ë —¡º— °—∫§«“¡‡¬Áππ—Èπ¡’Õÿ≥À¿Ÿ¡‘

≈¥≈ß ‡°‘¥Õ“°“√™“‡©æ“–∑’Ë1, 2 ¬—∫¬—ÈßÕ“°“√∫«¡3

≈¥°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥4, 5 ≈¥§«“¡‡√Á«„π°“√π”

 àß°√–· ª√– “∑6 ≈¥°“√À¥‡°√Áß¢Õß°≈â“¡‡π◊ÈÕ7, 8

≈¥°“√Õ—°‡ ∫9 ≈¥°“√¢¬“¬µ—«¢Õß‡π◊ÈÕ‡¬◊ËÕ10

πÕ°®“°π’È¬—ßæ∫«à“ §«“¡‡¬Áπ¡’º≈∑”„Àâ≈¥Õ—µ√“°“√

‡º“º≈“≠æ≈—ßß“π„π√–¥—∫‡´≈≈å11 ≈¥‚Õ°“ °“√

‡°‘¥°“√∫“¥‡®Á∫„π¢—Èπµµ‘¬¿Ÿ¡‘12, 13 °“√√—°…“‚¥¬„™â

§«“¡‡¬Áπ ¡’À≈“°À≈“¬√Ÿª·∫∫ ‡™àπ °“√„™â cold

pack ™π‘¥‡®≈ °“√„™â ‡ª√¬å‡¬Áπ (vapocoolant spray)

°“√„™â∂ÿß„ àπÈ”·¢Áß (ice pack) ‡ªìπµâπ °“√„™â cold

pack ™π‘¥‡®≈·≈–°“√„™â∂ÿßπÈ”·¢Áß (ice pack) „π°“√

ª∞¡æ¬“∫“≈·≈–°“√√—°…“‡ªìπ∑’Ëπ‘¬¡°—πÕ¬à“ß

·æ√àÀ≈“¬∑—Èß„π∑“ß§≈‘π‘°À√◊Õ‚√ßæ¬“∫“≈ ·≈–

∑“ß¿“§ π“¡ ‡π◊ËÕß®“°¡’ª√– ‘∑∏‘¿“æ„π°“√

√—°…“∑’Ë¥’ ®—¥À“·≈–‡µ√’¬¡‰¥âßà“¬ √“§“‰¡à·æß ·≈–

 –¥«°„π°“√æ°æ“

·¡â«à“„πªí®®ÿ∫—π®–¬—ßÀ“¢âÕ √ÿª‡ªìπ∑’Ë·πà™—¥

‰¡à‰¥â «à“«‘∏’°“√√—°…“‚¥¬°“√„™â§«“¡‡¬Áπ«‘∏’„¥∑’Ë¡’

ª√– ‘∑∏‘¿“æ„π°“√√—°…“¡“°∑’Ë ÿ¥ ¡’π—°«‘®—¬∫“ß

°≈ÿà¡14 -18 ‰¥â∑”°“√»÷°…“∂÷ß§«“¡ “¡“√∂„π°“√≈¥

Õÿ≥À¿Ÿ¡‘‡π◊ÈÕ‡¬◊ËÕ¥â«¬«‘∏’°“√√—°…“‚¥¬°“√„™â§«“¡

‡¬Áπ„π√Ÿª·∫∫∑’Ë·µ°µà“ß°—π ·≈–‰¥â √ÿª«à“«‘∏’°“√

√—°…“‚¥¬°“√„™â §«“¡‡¬Áπ«‘∏’°“√„¥°Áµ“¡∑’Ë∑”„Àâ¡’

°“√≈¥≈ß¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë™—Èπº‘«Àπ—ß¡“°∑’Ë ÿ¥ ®– àß

º≈„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ„π°“√√—°…“ Ÿß∑’Ë ÿ¥ ‚¥¬

Õÿ≥À¿Ÿ¡‘∫√‘‡«≥º‘«Àπ—ß®–µâÕßÕ¬Ÿà∑’Ëª√–¡“≥ 13.6

Õß»“‡´≈‡´’¬  ( Ì´) ®÷ß®–‡°‘¥º≈„π°“√√–ß—∫Õ“°“√

ª«¥1 ·≈–®–µâÕß√—°…“√–¥—∫¢ÕßÕÿ≥À¿Ÿ¡‘º‘«Àπ—ß„Àâ

Õ¬Ÿà∑’Ë√–¥—∫ 10 Ì´ ‡æ◊ËÕ„ÀâÕ—µ√“°“√‡º“º≈“≠æ≈—ßß“π

„π√–¥—∫‡´≈≈å≈¥≈ß19

¥—ßπ—Èπ ‡æ◊ËÕ„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥„π°“√

√—°…“ºŸâ∑’Ë‰¥â√—∫∫“¥‡®Á∫®“°°“√ÕÕ°°”≈—ß°“¬À√◊Õ

°“√‡≈àπ°’Ã“ ºŸâ«‘®—¬®÷ß¡’§«“¡ π„®„π°“√»÷°…“°“√

‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß “√„Àâ§«“¡‡¬Áπ„π

√Ÿª·∫∫µà“ß Ê µàÕ°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘¢Õß

∫√‘‡«≥™—Èπº‘«Àπ—ß ‡æ◊ËÕπ”‰ªª√–¬ÿ°µå„™âª√–°Õ∫°—∫

°“√√—°…“·≈–°“√øóôπøŸºŸâ∑’Ë‰¥â√—∫∫“¥‡®Á∫®“°ÕÕ°

°”≈—ß°“¬À√◊Õ°“√‡≈àπ°’Ã“µàÕ‰ª

°“√«‘®—¬„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕ‡ªìπ°“√

‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß “√„Àâ§«“¡‡¬Áπ„π√Ÿª

·∫∫µà“ß Ê µàÕ°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘¢Õß∫√‘‡«≥

™—Èπº‘«Àπ—ß ‡æ◊ËÕ‡ªìπ°“√«‘‡§√“–Àåª√– ‘∑∏‘¿“æ¢Õß

 “√∑”§«“¡‡¬ÁπµàÕ°“√√—°…“·≈–øóôπøŸºŸâ∑’Ë‰¥â√—∫°“√

∫“¥‡®Á∫®“°°“√ÕÕ°°”≈—ß°“¬·≈–°“√‡≈àπ°’Ã“

«‘∏’¥”‡π‘πß“π«‘®—¬
ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß
°“√»÷°…“„π§√—Èßπ’È‰¥âºà“π°“√Õπÿ¡—µ‘‡ÀÁπ™Õ∫

®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å

¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß‡√’¬∫√âÕ¬·≈â« °≈ÿà¡

µ—«Õ¬à“ß∑’Ë∑”°“√»÷°…“‡ªìππ—°»÷°…“‡æ»™“¬¢Õß

¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß°“√°”Àπ¥µ—«Õ¬à“ß

(sample size) ‡ªìπ‰ªµ“¡¡“µ√∞“π¢Õß√–‡∫’¬∫«‘∏’

°“√«‘®—¬‚¥¬¡’√“¬≈–‡Õ’¬¥°“√§”π«≥ª√–™“°√

µ—«Õ¬à“ß (minimal sample size) ∑’Ë„™â„π°“√ ”√«®

µ“¡À≈—° ∂‘µ‘ ®“° Ÿµ√∑“ß ∂‘µ‘ ‚¥¬∑√“∫§à“§«“¡

·ª√ª√«π·≈–§à“‡©≈’Ë¬§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë

¡’°“√‡ª≈’Ë¬π·ª≈ß®“°°“√»÷°…“∑’Ë‰¥â∑”¡“°àÕπ ·≈–

∑”°“√°”Àπ¥¢π“¥µ—«Õ¬à“ßª√–™“°√‡æ◊ËÕÀ“

®”π«πµ—«Õ¬à“ß∑’ËπâÕ¬∑’Ë ÿ¥ ´÷Ëß®–‡ªìπµ—«·∑π¢Õß

ª√–™“°√ ‚¥¬„™â Ÿµ√§”π«≥¥—ßπ’È
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‡¡◊ËÕ N = ¢π“¥µ—«Õ¬à“ß

Z = §à“¡“µ√∞“π∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95

(Z = 1.96)

s = §à“§«“¡·ª√ª√«π

d = §à“‡©≈’Ë¬§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘

∑’Ë¡’‡ª≈’Ë¬π·ª≈ß

‡¡◊ËÕ·∑π§à“≈ß„π Ÿµ√

®“°°“√§”π«≥‰¥â¢π“¥°≈ÿà¡µ—«Õ¬à“ß∑—Èß ‘Èπ‡∑à“°—∫

17.07 √“¬

‚¥¬ √ÿª °“√»÷°…“„π§√—Èßπ’ÈµâÕß„™â¢π“¥°≈ÿà¡

µ—«Õ¬à“ß‰¡àπâÕ¬°«à“ 18 √“¬ ‚¥¬°“√ ÿà¡‡≈◊Õ°

ª√–™“°√∑’ËµâÕß°“√»÷°…“®“°π—°»÷°…“™“¬¢Õß

¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß ‚¥¬°“√»÷°…“„π§√—Èßπ’È

®–∑”°“√»÷°…“ 1 °≈ÿà¡ ´÷ËßºŸâ‡¢â“√à«¡°“√∑¥≈Õß

·µà≈–§π®–µâÕß∑”°“√∑¥≈Õß°—∫ “√∑”§«“¡‡¬Áπ

∑—Èß 4 ™π‘¥ Õ¬à“ß‰√°Áµ“¡°“√»÷°…“„π§√—Èßπ’È ¡’

ºŸâ‡¢â“√à«¡°“√∑¥≈Õß®”π«π∑—Èß ‘Èπ 20 §π ´÷Ëß¡’Õ“¬ÿ

‡©≈’Ë¬Õ¬Ÿà∑’Ë 20.20 ± 1.67 ªï  à«π Ÿß 172.30 ± 6.48

‡´πµ‘‡¡µ√ πÈ”Àπ—°µ—« 66.48 ± 6.50 °‘‚≈°√—¡ ¥—™π’

¡«≈°“¬ 22.41 ± 2.1 ·≈–¡’§«“¡Àπ“¢Õß™—Èπ

‰¢¡—π∫√‘‡«≥µâπ¢“¥â“πÀπâ“ 13.75 ± 4.80 ¡‘≈≈‘‡¡µ√

‡°≥±å°“√§—¥‡¢â“ (inclusion criteria)
- ‡ªìππ—°»÷°…“‡æ»™“¬∑’Ë°”≈—ß»÷°…“Õ¬Ÿà„π

¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß

- ¡’Õ“¬ÿ√–À«à“ß 19 - 23 ªï

‡°≥±å°“√§—¥ÕÕ° (exclusion criteria)
- ¡’·º≈‡ªî¥∫√‘‡«≥µâπ¢“

- ¡’ª√–«—µ‘‡ªìπ‚√§‡°’Ë¬«°—∫√–∫∫À—«„®·≈–

À≈Õ¥‡≈◊Õ¥

- ¡’§«“¡º‘¥ª°µ‘‡°’Ë¬«°—∫√–∫∫ª√– “∑√—∫

§«“¡√Ÿâ ÷°∫√‘‡«≥º‘«Àπ—ß

- ¡’§«“¡Àπ“¢Õß™—Èπ‰¢¡—π∫√‘‡«≥µâπ¢“

¥â“πÀπâ“¡“°°«à“ 40 ¡‘≈≈‘‡¡µ√

ºŸâ‡¢â“√à«¡«‘®—¬∑ÿ°§π®–‰¥â√—∫°“√™’È·®ß∂÷ß√“¬

≈–‡Õ’¬¥¢Õß‚§√ß°“√«‘®—¬·≈–≈ß™◊ËÕ≈ß„πÀπ—ß ◊Õ

¬‘π¬Õ¡‡¢â“√à«¡‚§√ß°“√«‘®—¬°àÕπ‡¢â“√à«¡‚§√ß°“√

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬
ºŸâ «‘ ®— ¬∑”°“√«— ¥°“√ ‡ª≈’Ë ¬π·ª≈ß¢Õß

Õÿ≥À¿Ÿ¡‘∫√‘‡«≥º‘«Àπ—ß¥â«¬‡§√◊ËÕß¡◊Õ«—¥Õÿ≥À¿Ÿ¡‘

∫√‘‡«≥™—Èπº‘«Àπ—ß (DER EE DE-3003 digital

thermometer) ´÷Ëß· ¥ß§à“Õÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß∑’Ë

§«“¡≈–‡Õ’¬¥ 0.1 Ì´ ºŸâ«‘®—¬∑”°“√°”Àπ¥µ”·Àπàß∑’Ë

®–µ‘¥·∑àß«—¥Õÿ≥À¿Ÿ¡‘ thermocouple probe (K-Stick

Type) ´÷Ëß‡™◊ËÕ¡µàÕ°—∫‡§√◊ËÕß«—¥Õÿ≥À¿Ÿ¡‘ ‚¥¬∑”°“√

«—¥®“° anterior superior iliac spine ·≈â«≈“°ºà“π

¡“¬—ß®ÿ¥°÷Ëß°≈“ß¢Õ∫∫π¢Õß patella ®“°π—Èπ®÷ßµ‘¥

·∑àß«—¥Õÿ≥À¿Ÿ¡‘ thermocouple probe (K-Stick Type)

≈ß‰ª¬—ßµ”·Àπàß°÷Ëß°≈“ß¢Õßµâπ¢“¥â“πÀπâ“

°“√‡µ√’¬¡ “√∑”§«“¡‡¬Áπ
 “√∑”§«“¡‡¬Áπ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È¡’ 4

™π‘¥ ‰¥â·°à 1) ∂ÿß‡®≈ (gel pack) 2) ∂ÿßπÈ”·¢Áß°âÕπ

(cubed-ice pack)  3) ∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted

cubed-ice pack) ·≈– 4) ∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ”

(wetted crushed-ice pack) °“√‡µ√’¬¡ “√„Àâ§«“¡

‡¬Áπ∑”‰¥â‚¥¬ ºŸâ«‘®—¬∑”°“√·™à∂ÿß‡®≈ (gel pack) ·≈–

πÈ”·¢Áß°âÕπÕ¬à“ßπâÕ¬ 2 ™—Ë«‚¡ß°àÕπ∑”°“√∑¥≈Õß

°“√‡µ√’¬¡∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ‡µ√’¬¡

‚¥¬∫√√®ÿπÈ”·¢Áß°âÕπ≈ß‰ª„π∂ÿßæ≈“ µ‘°´‘ª≈ÁÕ§

¢π“¥ 11 x 24 ‡´πµ‘‡¡µ√ „Àâ¡’πÈ”Àπ—°Õ¬Ÿà∑’Ë 310 °√—¡

°“√‡µ√’¬¡∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted cubed-

ice pack) ‡µ√’¬¡‚¥¬‡µ‘¡πÈ”≈ß‰ª„π∂ÿßæ≈“ µ‘°´‘ª

≈ÁÕ§¢π“¥ 11 x 24 ‡´πµ‘‡¡µ√ 1 „π 4 ¢Õßª√‘¡“µ√

∂ÿß ®“°π—Èπ∫√√®ÿπÈ”·¢Áß°âÕπ∑’Ë≈ß‰ª®π°√–∑—Ëß¡’πÈ”Àπ—°

310 °√—¡ °“√‡µ√’¬¡∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted
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crushed-ice pack) ‡µ√’¬¡‚¥¬‡µ‘¡πÈ”≈ß‰ª„π∂ÿß

æ≈“ µ‘°´‘ª≈ÁÕ§¢π“¥ 11 x 24 ‡´πµ‘‡¡µ√ 1 „π 4

¢Õßª√‘¡“µ√∂ÿß ®“°π—Èππ”πÈ”·¢Áß°âÕπ¡“∫¥·≈â«

∫√√®ÿ≈ß‰ª®π°√–∑—Ëß¡’πÈ”Àπ—° 310 °√—¡

«‘∏’°“√∑¥≈Õß∑’Ë„™â„π°“√«‘®—¬
ºŸâ‡¢â“√à«¡°“√∑¥≈Õß·µà≈–§π‡¥‘π∑“ß¡“∂÷ß

ÀâÕß∑¥≈Õß°àÕπ‡√‘Ë¡°√–∫«π°“√∑¥≈Õß·≈–„ÀâπÕπ

æ—° 20 π“∑’ ‡æ◊ËÕ‡ªìπ°“√§«∫§ÿ¡°“√‰À≈‡«’¬π¢Õß

‡≈◊Õ¥·≈–Õÿ≥À¿Ÿ¡‘∫√‘‡«≥™—Èπº‘«Àπ—ß¢ÕßºŸâ‡¢â“√à«¡

°“√∑¥≈Õß∑ÿ°§π„Àâ¡’√–¥—∫∑’Ë„°≈â‡§’¬ß°—π ºŸâ«‘®—¬®–

∑”°“√µ‘¥ thermocouple probe (K-Stick Type) ≈ß

∫πµ”·Àπàß∑’Ë°”Àπ¥‰«â ®“°π—Èππ” “√„Àâ§«“¡‡¬Áπ

∑’Ë ÿà¡‡≈◊Õ°‰«â¡“«“ßµ√ß°÷Ëß°≈“ß¢Õßµâπ¢“¥â“πÀπâ“

∑”°“√√—¥¥â«¬ blood pressure cuff ·≈–ºâ“¬◊¥

(elastic bandage) ‚¥¬„Àâ¡’§à“§«“¡¥—πÕ¬Ÿà∑’Ë 20

¡‘≈≈‘‡¡µ√ª√Õ∑ ‡æ◊ËÕ‡ªìπ°“√§«∫§ÿ¡·√ß°¥∑’Ë„™â„Àâ

Õ¬Ÿà„π√–¥—∫‡¥’¬«°—π ºŸâ«‘®—¬®–∑”°“√‡°Á∫¢âÕ¡Ÿ≈∑—Èß ‘Èπ

40 π“∑’ ‚¥¬‡¡◊ËÕ§√∫ 20 π“∑’·√°¢Õß™à«ß∑”°“√

√—°…“20 ºŸâ«‘®—¬®–π” “√„Àâ§«“¡‡¬ÁπÕÕ° À≈—ß®“°

π—Èπ®–∑”°“√‡°Á∫¢âÕ¡Ÿ≈µàÕ‰ªÕ’° 20 π“∑’„π™à«ßæ—°øóôπ

‚¥¬ºŸâ‡¢â“√à«¡°“√∑¥≈Õß·µà≈–§π®–µâÕß∑”°“√

∑¥≈Õß°—∫ “√∑”§«“¡‡¬Áπ∑—ÈßÀ¡¥ 4 ™π‘¥ ‚¥¬

∑”°“√∑¥≈Õß —ª¥“Àå≈– 1 ™π‘¥®π§√∫ 4  —ª¥“Àå

®÷ß®–∂◊Õ«à“ ‘Èπ ÿ¥°“√∑¥≈Õß

 ∂‘µ‘∑’Ë„™â„π°“√»÷°…“
°“√»÷°…“„π§√—È ßπ’È®–∑”«‘ ‡§√“–Àå¢âÕ¡Ÿ≈

æ◊Èπ∞“π‚¥¬π”‡ πÕ‡ªìπ§à“‡©≈’Ë¬ ·≈–°“√ª√–¡“≥

§à“ —¥ à«π¥â«¬§à“™à«ß‡™◊ËÕ¡—Ëπ∑’Ë√âÕ¬≈– 95 ¢Õß¢âÕ¡Ÿ≈

∑—Ë«‰ª¢Õßπ—°»÷°…“¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß ºŸâ«‘®—¬

∑”°“√«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘

¢Õß™—Èπº‘«Àπ—ß/ “√„Àâ§«“¡‡¬Áπ §à“‡©≈’Ë¬Õ—µ√“°“√≈¥/

‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘¢Õß “√∑”§«“¡‡¬Áπ∑—Èß 4 √Ÿª·∫∫

¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬«

(one-way repeated-measures ANOVA)

º≈°“√«‘®—¬

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–æ‘ —¬¢Õß Õ“¬ÿ  à«π Ÿß πÈ”Àπ—° ¥—™π’¡«≈°“¬ ·≈–§«“¡

Àπ“¢Õß™—Èπ‰¢¡—π∫√‘‡«≥µâπ¢“¥â“πÀπâ“¢ÕßºŸâ‡¢â“√à«¡°“√∑¥≈Õß

µ“√“ß∑’Ë 1 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π¢ÕßÕ“¬ÿ  à«π Ÿß πÈ”Àπ—° ¥—™π’¡«≈°“¬ ·≈–

§«“¡Àπ“¢Õß™—Èπ‰¢¡—π∫√‘‡«≥µâπ¢“¥â“πÀπâ“¢Õß

ºŸâ‡¢â“√à«¡°“√∑¥≈Õß√Ÿª∑’Ë 1 · ¥ß§à“‡©≈’Ë¬·≈– à«π
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‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘

¢Õßº‘«Àπ—ß/ “√∑”§«“¡‡¬Áπµ—Èß·µàπ“∑’∑’Ë 0 - 40 ´÷Ëß

√Ÿª∑’Ë 1 §à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß/ “√

∑”§«“¡‡¬Áπ a = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠√–À«à“ß gel pack ·≈– cubed-ice pack, b =

¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß gel pack

·≈– wetted cubed-ice pack, c = ¡’§«“¡·µ°µà“ß

°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß gel pack ·≈– wetted

crushed-ice pack, d = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠√–À«à“ß cubed-ice pack ·≈– wetted cubed-

ice pack, e = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

√–À«à“ß cubed-ice pack ·≈– wetted crushed-ice pack,

f = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß

wetted cubed-ice pack ·≈– wetted crushed-ice pack

§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß / “√∑”
§«“¡‡¬Áπ

‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õß

º‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ„π™à«ß∑”°“√√—°…“À≈—ß

√Ÿª∑’Ë 1 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢ÕßÕÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ (π“∑’∑’Ë 0 - 40)

 “¡“√∂·∫àßÕÕ°‰¥â‡ªìπ™à«ß∑”°“√√—°…“ (π“∑’∑’Ë 0 -

20) ·≈–™à«ßæ—°øóôπ (π“∑’∑’Ë 21- 40)

§√∫ 20 π“∑’ æ∫«à“  “√∑’Ë¡’§«“¡ “¡“√∂„π°“√

≈¥Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß‰¥â¥’∑’Ë ÿ¥ §◊Õ ∂ÿßπÈ”·¢Áß°âÕπ

º ¡πÈ” (wetted cubed-ice pack) ∑’Ë 8.52 Ì´ µ“¡¡“

¥â«¬∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ∑’Ë 9.37 Ì´ ∂ÿß

πÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice pack) ∑’Ë

9.81 Ì´ ·≈–∂ÿß‡®≈ (gel pack) ∑’Ë 15.02 Ì´ ‚¥¬

 “√ “¡™π‘¥·√°¡’§à“Õÿ≥À¿Ÿ¡‘µË” ÿ¥„ππ“∑’∑’Ë 20

·µà “√™π‘¥ ÿ¥∑â“¬®–¡’™à«ß∑’ËÕÿ≥À¿Ÿ¡‘µË” ÿ¥„ππ“∑’

∑’Ë 6 ‡¡◊ËÕºŸâ«‘®—¬∑”°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘

¢Õßº‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ æ∫«à“ µ—Èß·µàπ“∑’∑’Ë 8

∂÷ßπ“∑’∑’Ë 20 „π™à«ß∑”°“√√—°…“ ∂ÿß‡®≈ (gel pack)

¡’§à“‡©≈’Ë¬¢ÕßÕÿ≥À¿Ÿ¡‘·µ°µà“ß®“°∂ÿßπÈ”·¢Áß°âÕπ

(cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted

cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted

crushed-ice pack) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

·≈–‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß

∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡
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πÈ” (wetted cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡

°—∫πÈ” (wetted crushed-ice pack) æ∫«à“ ‰¡à¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µ—Èß·µàπ“∑’∑’Ë 2

∂÷ßπ“∑’∑’Ë 20 ¢Õß™à«ß∑”°“√√—°…“ πÕ°®“°π’È¬—ß

æ∫«à“ ≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕÿ≥À¿Ÿ¡‘¢Õß

∂ÿß‡®≈ (gel pack) ¡’§«“¡·µ°µà“ß®“° “√∑”§«“¡

‡¬Áπ™π‘¥Õ◊Ëπ ‚¥¬∂ÿß‡®≈ (gel pack) ®–§ß§«“¡‡¬Áπ

‰¥â∂÷ßπ“∑’∑’Ë 6 À≈—ß®“°π—ÈπÕÿ≥À¿Ÿ¡‘®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß

µàÕ‡π◊ËÕß®π®∫™à«ß°“√√—°…“„ππ“∑’∑’Ë 20

‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õß

º‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ„π™à«ßæ—°øóôπ æ∫«à“  “√∑’Ë

¡’§«“¡ “¡“√∂„π°“√√—°…“§«“¡‡¬Áπ∫√‘ ‡«≥

º‘«Àπ—ß‡Õ“‰«â‰¥â¥’∑’Ë ÿ¥ §◊Õ ∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice

pack) ∑’Ë 24.45 Ì´ µ“¡¡“¥â«¬∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ”

(wetted crushed-ice pack) ∑’Ë 25.12 Ì´ ∂ÿßπÈ”·¢Áß

°âÕπº ¡πÈ” (wetted cubed-ice pack) ∑’Ë 25.17 Ì´

·≈–∂ÿß‡®≈ (gel pack) ∑’Ë 26.41 Ì´ ‡¡◊ËÕºŸâ«‘®—¬∑”°“√

‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß/ “√

∑”§«“¡‡¬Áπ∑—Èß 4 ™π‘¥ æ∫«à“ ∂ÿß‡®≈ (gel pack) ¡’

§à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘¢Õßº‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ Ÿß

°«à“∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπ

º ¡πÈ” (wetted cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥

º ¡°—∫πÈ” (wetted crushed-ice pack) Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p < 0.05) Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ∑”°“√

‡ª√’¬∫‡∑’¬∫√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack)

∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted cubed-ice pack) ·≈–

∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice pack)

æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘µ—Èß·µàπ“∑’∑’Ë 22 ∂÷ßπ“∑’∑’Ë 40

√Ÿª∑’Ë 2 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢ÕßÕ—µ√“°“√≈¥¢ÕßÕÿ≥À¿Ÿ¡‘„π™à«ß∑”°“√√—°…“

(π“∑’∑’Ë 0 - 20)

√Ÿª∑’Ë 2 §à“‡©≈’Ë¬Õ—µ√“°“√≈¥¢ÕßÕÿ≥À¿Ÿ¡‘ a =

¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß gel pack

·≈– cubed-ice pack, b = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠√–À«à“ß gel pack ·≈– wetted cubed-ice

pack, c = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß

gel pack ·≈– wetted crushed-ice pack, d = ¡’

§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß cubed-

ice pack ·≈– wetted cubed-ice pack, e = ¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß cubed-ice

pack ·≈– wetted crushed-ice pack, f = ¡’
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§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß wetted

cubed-ice pack ·≈– wetted crushed-ice pack

§à“‡©≈’Ë¬Õ—µ√“°“√≈¥/‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘
‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õ—µ√“°“√≈¥

¢ÕßÕÿ≥À¿Ÿ¡‘ æ∫«à“ √–À«à“ßπ“∑’∑’Ë 0 ·≈–π“∑’∑’Ë 1

∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice pack)

¡’§à“‡©≈’Ë¬Õ—µ√“°“√≈¥¢ÕßÕÿ≥À¿Ÿ¡‘‡√Á«°«à“ “√

∑”§«“¡‡¬Áπ∑’Ë‡À≈◊Õ∑—Èß 3 ™π‘¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p < 0.05) ·≈–®“°°“√‡°Á∫¢âÕ¡Ÿ≈µ—Èß·µàπ“∑’∑’Ë

4 ®π∂÷ßπ“∑’∑’Ë 20 æ∫«à“ ∂ÿß‡®≈ (gel pack) ¡’§à“‡©≈’Ë¬

Õ—µ√“°“√≈¥¢ÕßÕÿ≥À¿Ÿ¡‘·µ°µà“ß “√∑”§«“¡‡¬Áπ

™π‘¥Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‚¥¬

§à“‡©≈’Ë¬Õ—µ√“°“√≈¥¢ÕßÕÿ≥À¿Ÿ¡‘¢Õß∂ÿß ‡®≈

(gel pack) ®–À¬ÿ¥·≈–°≈—∫‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕßµ—Èß·µà

π“∑’∑’Ë 7 ´÷Ëß®–·µ°µà“ß®“° “√∑”§«“¡‡¬Áπ™π‘¥Õ◊Ëπ

Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß∂ÿß

πÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ”

(wetted cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ”

(wetted crushed-ice pack) æ∫«à“ §à“‡©≈’Ë¬Õ—µ√“°“√

≈¥Õÿ≥À¿Ÿ¡‘„π™à«ß°“√√—°…“µ—Èß·µàπ“∑’∑’Ë 2 ®π∂÷ß

π“∑’∑’Ë 20 ‰¡à·µ°µà“ß°—π ¬°‡«âπ„ππ“∑’∑’Ë 4 æ∫

§«“¡·µ°µà“ß√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted

cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted

crushed-ice pack) „ππ“∑’∑’Ë 10 ·≈– 11 æ∫§«“¡

·µ°µà“ß√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack)

·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice

pack) „ππ“∑’∑’Ë 12 æ∫§«“¡·µ°µà“ß√–À«à“ß∂ÿß

πÈ”·¢Áß°âÕπ (cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß°âÕπ

º ¡πÈ” (wetted cubed-ice pack) „ππ“∑’∑’Ë 17 ·≈–

19 æ∫§«“¡·µ°µà“ß√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ (cubed-

ice pack) ·≈–∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted cubed-

ice pack) °—∫∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ·≈–∂ÿß

πÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice pack) Õ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

√Ÿª∑’Ë 3 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢ÕßÕ—µ√“°“√‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘„π™à«ßæ—°øóôπ (π“∑’∑’Ë 21 - 40)

√Ÿª∑’Ë 3 §à“‡©≈’Ë¬Õ—µ√“°“√‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘ a

= ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß gel

pack ·≈– cubed-ice pack, b = ¡’§«“¡·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠√–À«à“ß gel pack ·≈– wetted cubed-
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ice pack, c = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

√–À«à“ß gel pack ·≈– wetted crushed-ice pack,

d = ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß ¡’π—¬ ”§—≠√–À«à“ß

cubed-ice pack ·≈– wetted cubed-ice pack, e = ¡’

§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß cubed-ice

pack ·≈– wetted crushed-ice pack, f = ¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß wetted cubed-

ice pack ·≈– wetted crushed-ice pack

‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬Õ—µ√“°“√‡æ‘Ë¡

¢ÕßÕÿ≥À¿Ÿ¡‘„π™à«ßæ—°øóôπ æ∫«à“µ—Èß·µàπ“∑’∑’Ë 21 ∂÷ß

π“∑’∑’Ë 39 ∂ÿß‡®≈ (gel pack) ¡’§à“‡©≈’Ë¬Õ—µ√“°“√

‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘·µ°µà“ß®“° “√∑”§«“¡‡¬Áπ

™π‘¥Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) Õ¬à“ß‰√

°Áµ“¡‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ

(cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡πÈ” (wetted

cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted

crushed-ice pack) æ∫«à“ §à“‡©≈’Ë¬Õ—µ√“°“√‡æ‘Ë¡¢Õß

Õÿ≥À¿Ÿ¡‘„π™à«ß°“√æ—°øóôπ‰¡à§«“¡·µ°µà“ß°—π

¬°‡«âπ„ππ“∑’∑’Ë 21 æ∫§«“¡·µ°µà“ß√–À«à“ß∂ÿß

πÈ”·¢Áß°âÕπ (cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß°âÕπ

º ¡πÈ” (wetted cubed-ice pack) „ππ“∑’∑’Ë 25 æ∫

§«“¡·µ°µà“ß√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack)

·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice

pack) ·≈–„ππ“∑’∑’Ë 39 æ∫§«“¡·µ°µà“ß√–À«à“ß∂ÿß

πÈ”·¢Áß°âÕπ (cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡

°—∫πÈ” (wetted crushed-ice pack) Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p < 0.05)

«‘®“√≥å
®“°§«“¡√Ÿâ¥â“πÕÿ≥Àæ≈»“ µ√å ∑”„Àâ‡√“

∑√“∫«à“ °“√∂à“¬‡∑æ≈—ßß“π§«“¡√âÕπ®–‡°‘¥®“°

∫√‘‡«≥∑’Ë¡’æ≈—ßß“π§«“¡√âÕπ Ÿß‰ª¬—ß∫√‘‡«≥∑’Ë¡’

æ≈—ßß“π§«“¡√âÕπµË”16 ¥—ßπ—Èπ °“√‡ª≈’Ë¬π·ª≈ß

¢ÕßÕÿ≥À¿Ÿ¡‘¢≥–∑”°“√√—°…“¥â«¬§«“¡‡¬Áπ®–

‡°‘¥®“°°“√∂à“¬‡∑æ≈—ßß“π§«“¡√âÕπ®“°‡π◊ÈÕ‡¬◊ËÕ

´÷Ëß∂◊Õ«à“¡’æ≈—ßß“π§«“¡√âÕπ Ÿß°«à“‰ª¬—ß “√∑”

§«“¡‡¬Áπ ´÷Ëß¡’æ≈—ßß“π§«“¡√âÕπµË”°«à“ °“√»÷°…“

°àÕπÀπâ“π’È1,21-25 · ¥ß„Àâ‡ÀÁπ«à“ °“√√—°…“‚¥¬„™â

§«“¡‡¬Áπ “¡“√∂™à«¬„π°“√≈¥Õÿ≥À¿Ÿ¡‘¢Õß‡π◊ÈÕ‡¬◊ËÕ

≈¥Õ“°“√‡®Á∫ ≈¥Õ“°“√∫«¡ ≈¥§«“¡‡√Á«„π°“√π”

 àß°√–· ª√– “∑ ≈¥Õ—µ√“°“√‡º“º≈“≠æ≈—ßß“π

√–¥—∫‡´≈≈å ·≈–¬—ß™à«¬≈¥°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥

‡©æ“–∑’Ë ´÷Ëßª√–‚¬™πå∑’Ë°≈à“«¡“¢â“ßµâππ’È “¡“√∂

™à«¬≈¥√–¬–‡«≈“∑’Ë„™â„π°“√√—°…“°“√∫“¥‡®Á∫·≈–

™à«¬ àß‡ √‘¡„ÀâºŸâªÉ«¬ “¡“√∂°≈—∫‰ª‡≈àπ°’Ã“À√◊Õ

ÕÕ°°”≈—ß°“¬‰¥â‡√Á«¬‘Ëß¢÷Èπ °“√»÷°…“„πªï 2003 ‰¥â

‡ πÕ«à“ ª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“¥â«¬§«“¡‡¬Áππ—Èπ

¢÷ÈπÕ¬Ÿà°—∫√–¥—∫§«“¡‡¬Áπ¢ÕßÕÿ≥À¿Ÿ¡‘·≈–§«“¡‡√Á«

„π°“√≈¥≈ßÕÿ≥À¿Ÿ¡‘¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰¥â√—∫∫“¥‡®Á∫16

®“°¢âÕ¡Ÿ≈¥—ß°≈à“« ºŸâ«‘®—¬¡’·π«§‘¥«à“ ª√– ‘∑∏‘¿“æ

¢Õß°“√√—°…“¥â«¬§«“¡‡¬Áπ®–¢÷ÈπÕ¬Ÿà°—∫§«“¡

 “¡“√∂¢Õß “√∑”§«“¡‡¬Áπ„π°“√≈¥Õÿ≥À¿Ÿ¡‘¢Õß

‡π◊ÈÕ‡¬◊ËÕ‰¥â¡“°·≈–‡√Á«∑’Ë ÿ¥ πÕ°®“°π’È “√∑”§«“¡

‡¬Áπ™π‘¥π—Èπ Ê µâÕß “¡“√∂∑’Ë®–√—°…“√–¥—∫§«“¡

‡¬Áπ„Àâ°—∫‡π◊ÈÕ‡¬◊ËÕ‰¥âπ“π∑’Ë ÿ¥

°“√»÷°…“„π§√—È ßπ’È  ∑”°“√ —ß ‡°µ°“√

‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘¢Õß “√∑”§«“¡‡¬Áπ™π‘¥µà“ß Ê

µ≈Õ¥™à«ß 40 π“∑’ ´÷Ëßº≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“

‡¡◊ËÕ§√∫ 20 π“∑’¢Õß™à«ß∑”°“√√—°…“  “√∑’Ë¡’§«“¡

 “¡“√∂„π°“√≈¥Õÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß‰¥â¥’∑’Ë ÿ¥

§◊Õ ∂ÿßπÈ”·¢Áß °âÕπº ¡°—∫πÈ” (wetted cubed-ice pack)

¡’§à“‡©≈’Ë¬Õ¬Ÿà∑’Ë 8.52 Ì´ πÕ°®“°π’È “√¥—ß°≈à“«¬—ß¡’

§«“¡ “¡“√∂„π°“√∑’Ë®–≈¥Õÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß

‰¥â‡√Á«∑’Ë ÿ¥ ‚¥¬¡’§à“‡©≈’Ë¬Õ—µ√“°“√≈¥Õÿ≥À¿Ÿ¡‘Õ¬Ÿà∑’Ë

1.14 Õß»“‡´≈‡´’¬ /π“∑’ ( Ì´/π“∑’) ‡¡◊ËÕ‡¢â“ Ÿà„π™à«ß

æ—°øóôπ ºŸâ«‘®—¬‰¥âπ” “√∑”§«“¡‡¬ÁπÕÕ°·≈–æ∫«à“

Õÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß®–¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß

µ—Èß·µàπ“∑’∑’Ë 1 ‡¡◊ËÕ§√∫ 20 π“∑’¢Õß™à«ßæ—°øóôπ

ºŸâ«‘®—¬æ∫«à“  “√∑’Ë¡’§«“¡ “¡“√∂„π°“√√—°…“

Õÿ≥À¿Ÿ¡‘‰«â„ÀâµË”∑’Ë ÿ¥ §◊Õ ∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice
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pack) ´÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà∑’Ë 24.45 Ì´ ·≈–¡’§à“‡©≈’Ë¬

Õ—µ√“°“√‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘™â“∑’Ë ÿ¥∑’Ë 0.75 Ì´/π“∑’

°“√»÷°…“„π§√—Èßπ’È¡’¢âÕ®”°—¥Õ¬Ÿà∑’ËºŸâ«‘®—¬µâÕß

∑”°“√«—¥Õÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß/ “√∑”§«“¡‡¬Áπ

¥â«¬°“√µ‘¥ thermo couple probe µ√ß°÷Ëß°≈“ß

√–À«à“ß “√∑”§«“¡‡¬Áπ·≈–º‘«Àπ—ß¢ÕßºŸâ‡¢â“√à«¡

°“√∑¥≈Õß ´÷Ëß„π à«π¢Õß‡´Áπ‡´Õ√å«—¥Õÿ≥À¿Ÿ¡‘®–¡’

°“√ —¡º— °—∫ “√∑”§«“¡‡¬Áπ‚¥¬µ√ß ∑”„Àâ‰¡à‰¥â

¡“´÷ËßÕÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß¢ÕßºŸâ‡¢â“√à«¡°“√∑¥≈Õß

Õ¬à“ß·∑â®√‘ß Õ¬à“ß‰√°Áµ“¡°“√»÷°…“∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√√—°…“¥â«¬§«“¡‡¬Áπ°àÕπÀπâ“π’È14,26-30 °Á‰¥âπ”

«‘∏’°“√¥—ß°≈à“«‰ª„™â„π°“√√«∫√«¡¢âÕ¡Ÿ≈ ¥—ßπ—Èπ

ºŸâ«‘®—¬®÷ß‰¥â„™â«‘∏’°“√π’È„π°“√‡°Á∫¢âÕ¡Ÿ≈„π°“√»÷°…“

„π§√—Èßπ’È‡™àπ‡¥’¬«°—π

‡¡◊ËÕ ‘Èπ ÿ¥°√–∫«π°“√‡°Á∫¢âÕ¡Ÿ≈ ºŸâ«‘®—¬‰¡à

æ∫º≈¢â“ß‡§’¬ßÕ—π‰¡àæ÷ßª√– ß§å®“°°“√√—°…“¥â«¬

§«“¡‡¬Áπ„πºŸâ‡¢â“√à«¡°“√∑¥≈Õß ®“°§«“¡√Ÿâ„π

‡√◊ËÕßÕÿ≥Àæ≈»“ µ√å∑”„Àâ‡√“∑√“∫«à“ Õÿ≥À¿Ÿ¡‘¢Õß

πÈ”∑’Ë≈–≈“¬‡ª≈’Ë¬π ∂“π–®“°¢Õß·¢Áß°≈“¬‡ªìπ

¢Õß‡À≈«®–¡’Õÿ≥À¿Ÿ¡‘∑’Ë‰¡àµË”°«à“ 0 Ì´ ´÷Ëß„π™à«ß

∑”°“√√—°…“µ≈Õ¥ 20 π“∑’π—Èπ  “√∑”§«“¡‡¬Áπ®–

√—∫‡Õ“æ≈—ßß“π§«“¡√âÕπ®“°√à“ß°“¬¢ÕßºŸâ‡¢â“√à«¡

°“√∑¥≈Õß ‚¥¬ºà“π°“√π”§«“¡√âÕπ ´÷Ëß àßº≈„Àâ

πÈ”·¢Áß‡°‘¥°“√≈–≈“¬ ‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ¢Õß¡πÿ…¬å®–‰¥â

√—∫§«“¡‡ ’¬À“¬·≈–‡°‘¥Õ—πµ√“¬®“°§«“¡‡¬ÁπµàÕ

‡¡◊ËÕÕÿ≥À¿Ÿ¡‘∑’Ë„™â¡’§à“µË”°«à“ -10 Ì´31 ¥—ßπ—Èπ Õÿ≥À¿Ÿ¡‘

¢Õß “√∑”§«“¡‡¬Áπ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È ´÷Ëß¡’§à“

Õ¬Ÿà√–À«à“ß 8 - 15 Ì´ ®÷ß‰¡à°àÕ„Àâ‡°‘¥Õ“°“√¢â“ß‡§’¬ß

Õ—π‰¡àæ÷ßª√– ß§å πÕ°®“°π’È°“√„™âÕÿ≥À¿Ÿ¡‘„π™à«ß

¥—ß°≈à“« ¬—ß àßº≈¥’µàÕ°“√√—°…“°“√∫“¥‡®Á∫®“°

°“√‡≈àπ°’Ã“À√◊ÕÕÕ°°”≈—ß°“¬ ·≈–¡’§«“¡‡À¡“–

 ¡„π°“√øóôπøŸ ¿“æ‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰¥â√—∫°“√∫“¥‡®Á∫

¿“¬À≈—ß°“√ºà“µ—¥Õ’°¥â«¬15

 “√∑”§«“¡‡¬Áπ∑’Ë¡’§«“¡ “¡“√∂„π°“√∑”„Àâ

Õÿ≥À¿Ÿ¡‘¢Õß‡π◊ÈÕ‡¬◊ËÕÕ¬Ÿà√–À«à“ß 8 Ì́  - 13 Ì́ 32,33 ®–™à«¬

„π‡√◊ËÕß¢Õß°“√≈¥°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ ≈¥°“√

∫«¡ ≈¥°“√π”¢Õß°√–· ª√– “∑ ´÷Ëß‡ªìπ “‡Àµÿ

¢ÕßÕ“°“√ª«¥·≈–≈¥Õ—µ√“°“√‡º“º≈“≠æ≈—ßß“π

¢Õß‡π◊ÈÕ‡¬◊ËÕ °“√»÷°…“„π§√—Èßπ’Èæ∫«à“ °“√„™â∂ÿß

πÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫

πÈ” (wetted cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡

°—∫πÈ” (wetted crushed-ice pack)  àßº≈„ÀâÕÿ≥À¿Ÿ¡‘

¢Õß‡π◊ÈÕ‡¬◊ËÕ¢ÕßºŸâ‡¢â“√à«¡°“√∑¥≈ÕßÕ¬Ÿà™à«ß¥—ß°≈à“«

®÷ßπà“®– àßº≈„π‡√◊ËÕß¢Õß°“√≈¥°“√Õ—°‡ ∫ ≈¥°“√

∫«¡ ≈¥°“√π”¢Õß°√–· ª√– “∑ ´÷Ëß‡ªìπ “‡Àµÿ

¢ÕßÕ“°“√ª«¥·≈–≈¥Õ—µ√“°“√‡º“º≈“≠æ≈—ßß“π

‰¥â

·¡â «à “ ®– ‰¡à æ∫§«“¡·µ°µà “ ßÕ¬à “ ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘¢ÕßÕÿ≥À¿Ÿ¡‘™—Èπº‘«Àπ—ß/ “√„Àâ

§«“¡‡¬Áπ·≈–§à“‡©≈’Ë¬Õ—µ√“°“√≈¥≈ß¢ÕßÕÿ≥À¿Ÿ¡‘

√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿßπÈ”·¢Áß

°âÕπº ¡°—∫πÈ” (wetted cubed-ice pack) ·≈–∂ÿß

πÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice pack)

Õ¬à“ß‰√°Áµ“¡º≈°“√»÷°…“„π§√—Èßπ’È Õ“®°≈à“«‰¥â«à“

∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted cubed-ice pack) ‡ªìπ

 “√∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√„Àâ°“√√—°…“¡“°∑’Ë ÿ¥ ́ ÷Ëß

 “¡“√∂æ‘®“√≥“‰¥â Õßª√–‡¥Áπ ª√–‡¥Áπ·√°Õ“®

‡π◊ËÕß¡“®“°°“√∑’Ë∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted

cubed-ice pack) ¡’ à«πº ¡¢ÕßπÈ” ´÷Ëß¡’ ∂“π–‡ªìπ

¢Õß‡À≈« ®÷ß “¡“√∂‡ª≈’Ë¬π√Ÿª√à“ß‰ªµ“¡¿“™π–∑’Ë

∫√√®ÿ  àßº≈„Àâ¡’æ◊Èπ∑’Ëº‘« —¡º— ·π∫™‘¥µ‘¥°—∫º‘«Àπ—ß

‰¥â¥’°«à“∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ´÷Ëß¿“¬„π

®–¡’Õ“°“»°àÕ„Àâ‡°‘¥™àÕß«à“ß·∑√°Õ¬Ÿà√–À«à“ßπÈ”·¢Áß

·µà≈–°âÕπ ∑”„Àâ‰¡à “¡“√∂·π∫™‘¥µ‘¥°—∫º‘«Àπ—ß

‰¥â¥’‡∑à“°—∫πÈ” ·≈–πÈ”¬—ß¡’ª√– ‘∑∏‘¿“æ„π°“√

π”æ≈—ßß“π§«“¡√âÕπ‰¥â¥’°«à“Õ“°“»34 Õ’°¥â«¬

ª√–‡¥Áπ∑’Ë Õß §◊Õ ≈—°…≥–√Ÿª√à“ß¢ÕßπÈ”·¢Áß ´÷Ëß

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—π·≈â«æ∫«à“ ≈—°…≥–¢ÕßπÈ”·¢Áß∑’Ë

Õ¬Ÿà¿“¬„π∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-

ice pack) ®–¡’¡«≈·≈–§«“¡Àπ“·πàππâÕ¬°«à“
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πÈ”·¢Áß°âÕπ∑’ËÕ¬Ÿà„π∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted

cubed-ice pack) ∑”„Àâ≈–≈“¬‡ª≈’Ë¬π ∂“π–‰¥â‡√Á«

‡¡◊ËÕπ”¡“º ¡°—∫πÈ”∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß´÷Ëß¡’Õÿ≥À¿Ÿ¡‘ Ÿß

°«à“  àßº≈„Àâ‰¡à “¡“√∂§ßÕÿ≥À¿Ÿ¡‘§«“¡‡¬Áπ‰«â‰¥â

π“π·≈–∑”„Àâª√– ‘∑∏‘¿“æ„π°“√„Àâ§«“¡‡¬Áπ¥âÕ¬

°«à“ ®“°¢âÕ¡Ÿ≈¥—ß°≈à“«∑”„Àâ “¡“√∂ √ÿª‰¥â«à“ °“√

„™â∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted cubed-ice pack)

„π™à«ß∑”°“√√—°…“ πà“®– àßº≈µàÕª√– ‘∑∏‘¿“æ„π

°“√√—°…“Õ“°“√∫“¥‡®Á∫®“°°“√‡≈àπ°’Ã“À√◊ÕÕÕ°

°”≈—ß°“¬‰¥â¡“°∑’Ë ÿ¥

·¡â «à “ ®– ‰¡à æ∫§«“¡·µ°µà “ ßÕ¬à “ ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘¢ÕßÕÿ≥À¿Ÿ¡‘¢Õß “√∑”§«“¡

‡¬Áπ·≈–§à“‡©≈’Ë¬Õ—µ√“°“√‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘„π™à«ß

æ—°øóôπ√–À«à“ß∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack) ∂ÿß

πÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted cubed-ice pack) ·≈–

∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-ice pack)

Õ¬à“ß‰√°Áµ“¡®“°°“√»÷°…“ „π§√—Èßπ’Èæ∫«à“ ∂ÿßπÈ”·¢Áß

°âÕπ (cubed-ice pack) ‡ªìπ “√∑”§«“¡‡¬Áπ∑’Ë¡’

ª√– ‘∑∏‘¿“æ„π°“√§ßÕÿ≥À¿Ÿ¡‘§«“¡‡¬Áπ·≈–¡’

§à“‡©≈’Ë¬Õ—µ√“°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘„π™à«ßæ—°øóôπ¥’°«à“

 “√∑”§«“¡‡¬Áπ™π‘¥Õ◊Ëπ ´÷Ëß “‡ÀµÿÕ“®‡°‘¥®“°

æ≈—ßß“π§«“¡√âÕπ®“°º‘«Àπ—ß∂Ÿ°∂à“¬‡∑‰ª¬—ß°âÕπ

πÈ”·¢Áß ∑”„ÀâπÈ”·¢Áß‡°‘¥°“√≈–≈“¬‡ª≈’Ë¬π ∂“π–

®“°¢Õß·¢Áß°≈“¬‡ªìππÈ”35 πÈ”∑’Ë≈–≈“¬ÕÕ°¡“∑”„Àâ

æ◊Èπ∑’Ëº‘« —¡º— √–À«à“ßº‘«Àπ—ß·≈–∂ÿßπÈ”·¢Áß°âÕπ

(cubed-ice pack) ¡’‡æ‘Ë¡¡“°¢÷Èπ ª√–°Õ∫°—∫„π

™à«ß·√°πÈ”∑’Ë≈–≈“¬ÕÕ°¡“®–¬—ß¡’Õÿ≥À¿Ÿ¡‘„°≈â

‡§’¬ß°—∫Õÿ≥À¿Ÿ¡‘¢Õß°âÕππÈ”·¢Áß ´÷Ëß¡’§à“µË”°«à“

Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë‡µ‘¡‡¢â“‰ª„π∂ÿßπÈ”·¢Áß°âÕπº ¡

°—∫πÈ” (wetted cubed-ice pack) ·≈–∂ÿßπÈ”·¢Áß∫¥

º ¡°—∫πÈ” (wetted crushed-ice pack) µ—Èß·µà™à«ß°àÕπ

‡√‘Ë¡°“√∑¥≈Õß ¥â«¬‡Àµÿπ’ÈÕ“® àßº≈„Àâ‡ªìπ°“√™à«¬

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√§ßÕÿ≥À¿Ÿ¡‘§«“¡‡¬Áπ·≈–

™–≈Õ°“√‡æ‘Ë¡§à“‡©≈’Ë¬Õ—µ√“°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘

Õ¬à“ß‰√°Áµ“¡ „πÕπ“§µ§«√¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡„π

‡√◊ËÕß¢Õßº≈¢Õß°“√‡ª≈’Ë¬π ∂“π–¢Õß “√∑”§«“¡

‡¬Áπ∑’Ë„™â„π°“√√—°…“ √«¡∂÷ßª√‘¡“µ√·≈–Õÿ≥À¿Ÿ¡‘

¢ÕßπÈ”∑’Ë¡’§«“¡‡À¡“– ¡∑’Ë®–„™â‡µ‘¡‡¢â“‰ª„π “√

∑”§«“¡‡¬Áπ ‡æ◊ËÕ„Àâ‰¥â¡“´÷Ëßª√– ‘∑∏‘¿“æ Ÿß ÿ¥„π

°“√‡µ√’¬¡ “√∑”§«“¡‡¬Áπ‡æ◊ËÕ„™â„π°“√√—°…“

Õ“°“√∫“¥‡®Á∫®“°°“√‡≈àπ°’Ã“À√◊ÕÕÕ°°”≈—ß°“¬

 √ÿªº≈°“√»÷°…“
º≈®“°°“√»÷°…“„π§√—Èßπ’È  “¡“√∂„™â‡ªìπ

·π«∑“ß„π°“√‡µ√’¬¡ “√∑”§«“¡‡¬Áπ ”À√—∫„™â„π

°“√‡µ√’¬¡Õÿª°√≥åª∞¡æ¬“∫“≈‡∫◊ÈÕßµâπ„π√“¬°“√

·¢àß¢—π°’Ã“µà“ß Ê µ≈Õ¥®π “¡“√∂„™â‡ªìπ·π«∑“ß

„π°“√„Àâ°“√√—°…“·≈–øóôπøŸºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∫“¥

‡®Á∫®“°°“√‡≈àπ°’Ã“·≈–ÕÕ°°”≈—ß°“¬ À√◊Õ¿“¬

À≈—ß®“°‰¥â√—∫°“√ºà“µ—¥ ®“°°“√‡ª√’¬∫‡∑’¬∫

ª√– ‘∑∏‘¿“æ¢Õß “√∑”§«“¡‡¬Áπ∑—Èß ’Ë™π‘¥ æ∫«à“

∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted cubed-ice pack)

‡ªìπ “√∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥Õÿ≥À¿Ÿ¡‘¢Õß™—Èπ

º‘«∫√‘‡«≥µâπ¢“¥â“πÀπâ“‰¥â¥’·≈–‡√Á«∑’Ë ÿ¥µ≈Õ¥™à«ß

°“√√—°…“ „π¢≥–∑’Ë∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice pack)

¡’§«“¡ “¡“√∂„π°“√§ßÕÿ≥À¿Ÿ¡‘¢Õß™—Èπº‘«Àπ—ß

∫√‘‡«≥µâπ¢“¥â“πÀπâ“‰¥â¥’∑’Ë ÿ¥ ·≈–¡’§à“‡©≈’Ë¬Õ—µ√“

°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘™â“∑’Ë ÿ¥µ≈Õ¥™à«ß°“√æ—°øóôπ ·¡â«à“

®–‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

√–À«à“ßª√– ‘∑∏‘¿“æ¢Õß∂ÿßπÈ”·¢Áß°âÕπ (cubed-ice

pack) ∂ÿßπÈ”·¢Áß°âÕπº ¡°—∫πÈ” (wetted cubed-ice

pack) ·≈–∂ÿßπÈ”·¢Áß∫¥º ¡°—∫πÈ” (wetted crushed-

ice pack) Õ¬à“ß‰√°Áµ“¡º≈®“°°“√»÷°…“„π§√—Èßπ’È

 “¡“√∂π”‰ªª√–¬ÿ°µå„™â„π°“√æ‘®“√≥“‡≈◊Õ°

√Ÿª·∫∫¢Õß “√„Àâ§«“¡‡¬Áπ µ≈Õ¥®π “¡“√∂„™â

‡ªìπ·π«∑“ß„π°“√‡µ√’¬¡ “√„Àâ§«“¡‡¬Áπ∑’Ë¡’

ª√– ‘∑∏‘¿“æ ‡æ◊ËÕ™à«¬≈¥√–¬–‡«≈“„π°“√√—°…“

·≈– àß‡ √‘¡„Àâπ—°°’Ã“ “¡“√∂°≈—∫¡“∑”°“√Ωñ°

´âÕ¡À√◊Õ·¢àß¢—π‰¥â„π√–¬–‡«≈“Õ—π√«¥‡√Á«
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°‘µµ‘°√√¡ª√–°“»
°“√»÷°…“π’È‰¥â√—∫‡ß‘πÕÿ¥Àπÿπ‚§√ß°“√«‘®—¬

®“°¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß ∑“ß§≥–ºŸâ«‘®—¬¢Õ

¢Õ∫æ√–§ÿ≥¡À“«‘∑¬“≈—¬·¡àøÑ“À≈«ß‡ªìπÕ¬à“ß¬‘Ëß

„π°“√ π—∫ πÿπß∫ª√–¡“≥„π°“√»÷°…“„π§√—Èßπ’È
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√“¬ß“πºŸâªÉ«¬
Case Report

‡π◊ÈÕßÕ°¿“¬„πÀâÕßÀ—«„®™π‘¥¡‘°‚´¡“„πºŸâªÉ«¬À≠‘ßÕ“¬ÿπâÕ¬
∑’Ë¡“¥â«¬Õ“°“√·¢π·≈–„∫Àπâ“¥â“π´â“¬ÕàÕπ·√ß: √“¬ß“πºŸâªÉ«¬
1 √“¬

π‘»“√—µπå ‡®√‘≠»√’*  ‡©≈‘¡¿—°¥‘Ï »ÿ¿§µ‘∏√√¡**
* °≈ÿà¡ß“πÕ“¬ÿ√°√√¡ ‚√ßæ¬“∫“≈‡®√‘≠°√ÿßª√–™“√—°…å  ”π—°°“√·æ∑¬å °√ÿß‡∑æ¡À“π§√
** ¿“§«‘™“æ¬“∏‘«‘∑¬“°“¬«‘¿“§ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬π«¡‘π∑√“∏‘√“™ °√ÿß‡∑æ¡À“π§√

∫∑§—¥¬àÕ

‡π◊ÈÕßÕ°¿“¬„πÀ—«„®æ∫‰¥âπâÕ¬¡“°„π‡«™ªØ‘∫—µ‘  à«π„À≠à¡—°‡°‘¥®“°°“√·æ√à°√–®“¬¢Õß¡–‡√Áß

®“°Õ«—¬«–Õ◊Ëπ ¡‘°‚´¡“‡ªìπ‡π◊ÈÕßÕ°™π‘¥‰¡à√â“¬·√ß∑’Ë‡°‘¥¢÷Èπ¿“¬„πÀ—«„®∑’Ëæ∫¡“°∑’Ë ÿ¥  à«π¡“°‰¡à¡’Õ“°“√

¡—°µ√«®æ∫‚¥¬∫—ß‡Õ‘≠®“°°“√µ√«®§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„® ¡’‡æ’¬ß à«ππâÕ¬‡∑à“π—Èπ∑’Ë¡’Õ“°“√ ‰¥â·°à ‡Àπ◊ËÕ¬ßà“¬

·πàπÀπâ“Õ° Àπâ“¡◊¥ ‡«’¬π»’√…– À¡¥ µ‘ „® —Ëπ ¿“«–À—«„®«“¬ ≈‘ÈπÀ—«„®√—Ë« ¿“«–Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥®“°

°“√∑’Ë™‘Èπ à«π¢Õß°âÕπ‡π◊ÈÕßÕ°À≈ÿ¥°√–®“¬‰ªµ“¡À≈Õ¥‡≈◊Õ¥ ‡™àπ °“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥„πªÕ¥  ¡Õß

≈”‰ â ª≈“¬¡◊Õ·≈–‡∑â“ ·≈–À≈Õ¥‡≈◊Õ¥À—«„®

√“¬ß“πºŸâªÉ«¬À≠‘ßÕ“¬ÿ 44 ªï · ¥ßÕ“°“√π”¥â«¬‡√◊ËÕß·¢π´â“¬·≈–„∫Àπâ“¥â“π´â“¬ÕàÕπ·√ß·∫∫

∑—π∑’∑—π„¥ µ√«®æ∫¿“«–¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ ¡Õß¥â“π¢«“·∫∫‡©’¬∫æ≈—π®“°‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫

À≈—ß®“°‰¥â√—∫°“√ ◊∫§âπ‡æ‘Ë¡‡µ‘¡‡π◊ËÕß®“°‡ªìπ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫„π§πÕ“¬ÿπâÕ¬ µ√«®æ∫‚√§À≈Õ¥‡≈◊Õ¥

 ¡Õßµ’∫®“°°“√∑’Ë¡’™‘Èπ à«π¢Õß°âÕπ‡π◊ÈÕßÕ°¡‘°‚´¡“∑’ËÕ¬Ÿà¿“¬„πÀ—«„®ÀâÕß∫π´â“¬À≈ÿ¥°√–®“¬‰ª Õÿ¥µ—π

À≈Õ¥‡≈◊Õ¥ ¡Õß ´÷Ëß‡ªìπ “‡Àµÿ∑’Ëæ∫‰¥âπâÕ¬¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫ ·µà‡ªìπ “‡Àµÿ ”§—≠∑’Ë‡¡◊ËÕ‰¥â

√—∫°“√«‘π‘®©—¬·≈â«  “¡“√∂√—°…“„ÀâÀ“¬¢“¥ ·≈–ªÑÕß°—π°“√‡°‘¥´È”‰¥â

§” ”§—≠: ‡π◊ÈÕßÕ°¿“¬„πÀ—«„® ¡‘°‚´¡“ ¿“«–À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫®“°§«“¡º‘¥ª°µ‘¢Õß√–∫∫À—«„®·≈–

À≈Õ¥‡≈◊Õ¥ ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫„π§πÕ“¬ÿπâÕ¬
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√“¬ß“πºŸâªÉ«¬
Case Report

Cardiac myxoma in young patient who presented with left
facial palsy and left hand monoparesis: A case report

Nisarat Charoensri M.D.*, Chalermpak Supakatitham M.D.**
*Department of Internal Medicine, Charoenkrung Pracharak Hospital, Medical Service Department, Bangkok Metropolitan Administration.
**Department of Pathology, Navamindradhiraj University, Bangkok Metropolitan Administration.

Abstract

Primary tumors of the heart are rare. Myxoma is the most common type of primary cardiac tumor

in all age groups. Most of patients have no any symptoms, but frequently incidental examination by

echocardiography. Some of patients may present with dyspnea, syncope, palpitation, heart failure, valve destruction

and valve obstruction. Myxoma may also present with pulmonary and peripheral emboli such as brain, bowel,

limb and coronary artery. Cerebral emboli from fragment of tumor lead to cerebral infarction.

A 44-year-old Thai woman presented with sudden left-face and left-hand paresis from acute infarction

of high right parietal and right frontal cortex. She was diagnosed stroke in the young and received more

investigation. Acute cerebral infarction resulted from emboli of cardiac myxoma fragment. Cardiac myxoma was

proved by tissue pathology. This condition is a rare cause of cardio-embolic stroke in the young, but it is the

curable disease. Radical tumor removal surgery can prevent patient from recurrent embolic phenomenon.

Keywords: cardiac tumor, myxoma, cardio-embolic stroke, stroke in the young
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∫∑π”
¿“«–¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ ¡Õß∑’Ë‡°‘¥„πºŸâªÉ«¬

Õ“¬ÿπâÕ¬ (πâÕ¬°«à“ 45 ªï) ®”‡ªìπµâÕß‰¥â√—∫°“√

 ◊∫§âπ‡æ◊ËÕÀ“ “‡Àµÿ ‡π◊ËÕß®“°∫“ß “‡Àµÿ “¡“√∂

·°â‰¢·≈–√—°…“„ÀâÀ“¬¢“¥‰¥â ∫“ß “‡Àµÿ∂â“‰¡à‰¥â

√—∫°“√«‘π‘®©—¬·≈–°“√√—°…“∑’Ë∂Ÿ°µâÕßÕ“®∑”„Àâ°“√

æ¬“°√≥å‚√§‡≈«≈ß ·≈–¡’¿“«–·∑√°´âÕπ‰¥â °“√¡’

™‘Èπ à«πÀ≈ÿ¥‰ªÕÿ¥µ—πÀ≈Õ¥‡≈◊Õ¥ ¡Õß (embolic

stroke) ®“°§«“¡º‘¥ª°µ‘¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥

‡ªìπ°≈‰°¢Õß°“√‡°‘¥¿“«–¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ ¡Õß

∑’Ëæ∫‰¥â∫àÕ¬ √Õß®“°¿“«–À≈Õ¥‡≈◊Õ¥∑’Ë¡’§«“¡

º‘¥ª°µ‘®“°°“√ – ¡‰¢¡—π (atherosclerosis) ‚¥¬

‡©æ“–™‘Èπ à«π∑’Ë‡ªìπ≈‘Ë¡‡≈◊Õ¥ (thrombus) ∑’Ë‡°‘¥®“°

¿“«–À—«„®‡µâπº‘¥®—ßÀ«– (atrial fibrillation) À√◊Õ®“°

°“√∑’Ë°≈â“¡‡π◊ÈÕÀ—«„®∫’∫µ—«º‘¥ª°µ‘ (cardiomyopathy)

·µà™‘Èπ à«π∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß‡π◊ÈÕßÕ°¿“¬„π

À—«„® (cardiac tumor emboli) À≈ÿ¥‰ªÕÿ¥µ—πÀ≈Õ¥

‡≈◊Õ¥ ¡Õß‡ªìπ “‡Àµÿ∑’Ëæ∫‰¥âπâÕ¬¡“°„π‡«™ªØ‘∫—µ‘

‡π◊ÈÕßÕ°∑’Ëæ∫¿“¬„πÀ—«„® à«π„À≠à‡°‘¥®“°

°“√°√–®“¬¢Õß¡–‡√Áß∑’Ë¡“®“°Õ«—¬«–Õ◊Ëπ Ê

(metastasis or secondary cardiac tumor) ‰¥â·°à

‡µâ“π¡ ªÕ¥ °√–‡æ“–Õ“À“√ ‰µ ≈”‰ â ·≈–µ—∫ ¡’

‡æ’¬ß√âÕ¬≈– 0.001-0.003 ‡∑à“π—Èπ∑’Ë‡ªìπ‡π◊ÈÕßÕ°∑’Ë‡°‘¥

¢÷Èπ‡Õß¿“¬„πÀ—«„® ‰¡à‰¥â°√–®“¬¡“®“°Õ«—¬«–Õ◊Ëπ Ê

(primary cardiac tumor) √âÕ¬≈– 25 ¢Õß‡π◊ÈÕßÕ°∑’Ë

‡°‘¥¢÷Èπ‡Õß¿“¬„πÀ—«„®π’È‡ªìπ‡π◊ÈÕ√â“¬ À√◊Õ¡–‡√Áß

(malignant tumor) Õ’° √âÕ¬≈– 75 ‡ªìπ‡π◊ÈÕßÕ°™π‘¥∑’Ë

‰¡à√â“¬·√ß (benign tumor) ‚¥¬¡‘°‚´¡“ (myxoma)

‡ªìπ‡π◊ÈÕßÕ°™π‘¥∑’Ë‡°‘¥¢÷Èπ‡Õß¿“¬„πÀ—«„®∑’Ëæ∫¡“°

∑’Ë ÿ¥ §◊Õ ª√–¡“≥√âÕ¬≈– 40-50 ¢Õß‡π◊ÈÕßÕ°¢Õß

À—«„®∑—ÈßÀ¡¥ æ∫Õÿ∫—µ‘°“√≥å„πª√–™“°√∑—Ë«‰ª√âÕ¬≈–

0.02 ¡—°æ∫„π‡æ»À≠‘ß¡“°°«à“‡æ»™“¬ ™à«ßÕ“¬ÿ

3-83 ªï ¡—°‡°‘¥¢÷Èπ‡Õß‚¥¬‰¡à∑√“∫ “‡Àµÿ ¡’‡æ’¬ß

√âÕ¬≈– 10 ∑’Ë‡°‘¥¢÷Èπ®“°æ—π∏ÿ°√√¡ ™π‘¥ autosomal

dominant ¡‘°‚´¡“¡—°æ∫‡ªìπ°âÕπ‡¥’Ë¬«¿“¬„πÀ—«„®

ÀâÕß∫π´â“¬ ºŸâªÉ«¬ à«π¡“°‰¡à¡’Õ“°“√ ·≈–µ√«®

√à“ß°“¬‰¡àæ∫§«“¡º‘¥ª°µ‘ ¡—°µ√«®æ∫‚¥¬∫—ß‡Õ‘≠

®“°°“√µ√«®§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„® ¡’‡æ’¬ß à«ππâÕ¬

‡∑à“π—Èπ∑’Ë¡’Õ“°“√ ‰¥â·°à ‡Àπ◊ËÕ¬ßà“¬ Àπâ“¡◊¥ ·πàπ

Àπâ“Õ° ‡«’¬π»’√…– À¡¥ µ‘ „® —Ëπ ¿“«–À—«„®«“¬

¿“«–≈‘ÈπÀ—«„®√—Ë« Õ“®æ∫°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥

®“°°“√∑’Ë¡’™‘Èπ à«π¢Õß°âÕπ‡π◊ÈÕßÕ°À≈ÿ¥°√–®“¬‰ª

µ“¡À≈Õ¥‡≈◊Õ¥ ‡™àπ °“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß

≈”‰ â ‡ âπ‡≈◊Õ¥ª≈“¬¡◊Õ-‡∑â“ ·≈–°“√Õÿ¥µ—¥¢Õß

À≈Õ¥‡≈◊Õ¥À—«„®‚§‚√π“√’ ∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ‰¥â °“√

æ¬“°√≥å¢Õß‚√§¥’¡“° ‡π◊ËÕß®“°°“√ºà“µ—¥‡ªìπ°“√

√—°…“∑’ËÀ“¬¢“¥ ‚Õ°“ ‡°‘¥´È”πâÕ¬¡“°1,2,3,4

¿“«–¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ ¡Õß®“°‚√§À≈Õ¥

‡≈◊Õ¥ ¡Õßµ’∫ ®“°°“√∑’Ë¡’™‘Èπ à«π¢Õß‡π◊ÈÕßÕ°

¿“¬„πÀ—«„®À≈ÿ¥≈Õ¬‰ªÕÿ¥µ—πÀ≈Õ¥‡≈◊Õ¥ ¡Õß À“°

‰¥â√—∫°“√«‘π‘®©—¬·≈–√—°…“Õ¬à“ß‡À¡“– ¡  “¡“√∂

≈¥Õÿ∫—µ‘°“√≥å°“√‡°‘¥´È” °“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥

¢ÕßÕ«—¬«–Õ◊Ëπ Ê ´÷Ëßπ”¡“∂÷ß¿“«–∑ÿææ≈¿“æ¢Õß

ºŸâªÉ«¬ √«¡∑—Èß “¡“√∂≈¥Õÿ∫—µ‘°“√≥å°“√‡ ’¬™’«‘µ

·∫∫‡©’¬∫æ≈—π‰¥â¥â«¬5,6,7 ¥—ßπ—Èπ ®÷ß√“¬ß“πºŸâªÉ«¬

‡æ◊ËÕ„Àâ·æ∑¬åµ√–Àπ—°∂÷ß “‡Àµÿ¢Õß‚√§À≈Õ¥‡≈◊Õ¥

 ¡Õßµ’∫„πºŸâªÉ«¬Õ“¬ÿπâÕ¬ ‡æ◊ËÕ„ÀâºŸâªÉ«¬‡À≈à“π’È‰¥â

√—∫°“√ ◊∫§âπ∑“ßÀâÕßªØ‘∫—µ‘°“√ ·≈–°“√√—°…“∑’Ë

‡À¡“– ¡

√“¬ß“πºŸâªÉ«¬
À≠‘ß‰∑¬§Ÿà Õ“¬ÿ 44 ªï ¿Ÿ¡‘≈”‡π“°√ÿß‡∑æ¡À“π§√

‚√§ª√–®”µ—« §◊Õ ‚√§‡∫“À«“π™π‘¥∑’Ë 2 §«“¡¥—π

‚≈À‘µ Ÿß ·≈–¿“«–‰¢¡—π Ÿß √—∫¬“∑’Ë»Ÿπ¬å∫√‘°“√

 “∏“√≥ ÿ¢ ¡Ë”‡ ¡Õ ªØ‘‡ ∏ª√–«—µ‘°“√„™â¬“‡ æµ‘¥

·≈–¬“§ÿ¡°”‡π‘¥ ªØ‘‡ ∏°“√¥◊Ë¡ ÿ√“ ·≈–°“√ Ÿ∫∫ÿÀ√’Ë

ªØ‘‡ ∏‚√§æ—π∏ÿ°√√¡„π§√Õ∫§√—« ¡“√—∫°“√√—°…“

„π‚√ßæ¬“∫“≈¥â«¬‡√◊ËÕß ·¢π·≈–„∫Àπâ“¥â“π´â“¬

ÕàÕπ·√ß ‡°‘¥¢÷Èπ·∫∫∑—π∑’∑—π„¥¢≥–π—Ëß√—∫ª√–∑“π

Õ“À“√ 1 «—π°àÕπ¡“µ√«®∑’Ë‚√ßæ¬“∫“≈ æŸ¥‰¡à™—¥
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∂◊Õ™âÕπ‰¡à‰¥â ‰¡à¡’Õ“°“√‡Àπ◊ËÕ¬À√◊Õ‡ªìπ≈¡À¡¥ µ‘

‰¡à¡’Õ“°“√ª«¥»’√…– ‰¡à¡’Õ“°“√™“ µ√«®√à“ß°“¬

æ∫§«“¡¥—π‚≈À‘µ 188/102 ¡‘≈≈‘‡¡µ√ª√Õ∑ Õ—µ√“

°“√‡µâπ¢ÕßÀ—«„® 118 §√—ÈßµàÕπ“∑’ Õ—µ√“°“√À“¬„®

18 §√—ÈßµàÕπ“∑’ ‰¡à¡’‰¢â µ√«®√à“ß°“¬∑“ß√–∫∫

ª√– “∑ ºŸâªÉ«¬√Ÿâ ÷°µ—«¥’ æ∫·¢π¥â“π´â“¬ÕàÕπ·√ß

grade IV/V ·≈–„∫Àπâ“¥â“π´â“¬ÕàÕπ·√ß™π‘¥∑’Ë∫àß∂÷ß

§«“¡º‘¥ª°µ‘¢Õß√–∫∫ª√– “∑ à«π°≈“ß (upper

motor neuron lesion) ¢“´â“¬·≈–·¢π¢“¥â“π¢«“

ª°µ‘‰¡à¡’Õ“°“√ÕàÕπ·√ß ‰¡à¡’™“ °“√∑¥ Õ∫√’‡ø≈Á° ǻ

(reflex) Õ¬Ÿà„π‡°≥±åª°µ‘ °“√ª√–‡¡‘π‡ âπª√– “∑

 ¡Õß†(cranial nerve assessment) Õ¬Ÿà„π‡°≥±åª°µ‘

°“√µ√«®√à“ß°“¬∑“ß√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥‰¡à

æ∫§«“¡º‘¥ª°µ‘ °“√µ√«®√à“ß°“¬µ“¡√–∫∫Õ◊Ëπ Ê

Õ¬Ÿà„π‡°≥±åª°µ‘

°“√ ◊∫§âπ∑“ßÀâÕßªØ‘∫—µ‘°“√ ‰¥â·°à complete

blood count (CBC), urinalysis (UA), electrolyte, blood

√Ÿª∑’Ë 1 · ¥ß¿“æ∂à“¬∑“ß√—ß ’¢ÕßªÕ¥ (chest

radiography) ‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß‡π◊ÈÕªÕ¥ æ∫

¢π“¥‡ß“¢ÕßÀ—«„®‚µ¢÷Èπ‡≈Á°πâÕ¬

√Ÿª∑’Ë 2 · ¥ß§≈◊Ëπ‰øøÑ“À—«„® (electrocar-

diograph; ECG) æ∫¿“«–À—«„®‡µâπ‡√Á«‡≈Á°πâÕ¬ 108

§√—ÈßµàÕπ“∑’ ‰¡àæ∫¿“«–À—«„®‡µâπº‘¥®—ßÀ«– ‰¡àæ∫

urea nitrogen (BUN) ·≈– creatinine Õ¬Ÿà„π‡°≥±åª°µ‘

fasting plasma glucose = 112 mg% ·≈– glycated

hemoglobin (HbA1c) = 7.4% √–¥—∫‰¢¡—π„πÀ≈Õ¥

‡≈◊Õ¥æ∫ cholesterol = 198 mg/dl, triglyceride = 204

mg/dl, low density lipoprotein (LDL) = 121 mg/dl ·≈–

high density lipoprotein (HDL) = 36 mg/dl °“√

µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√Õ◊Ëπ Ê ‰¥â·°à venereal diseases

research laboratory (VDRL) = non-reactive, erythrocyte

sedimentation rate (ESR) = 113 ¡‘≈≈‘‡¡µ√µàÕ™—Ë«‚¡ß

¿“æ∂à“¬∑“ß√—ß ’¢ÕßªÕ¥ (chest radiography)

‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß‡π◊ÈÕªÕ¥ æ∫¢π“¥‡ß“¢Õß

À—«„®‚µ¢÷Èπ‡≈Á°πâÕ¬ · ¥ß¥—ß√Ÿª∑’Ë 1 §≈◊Ëπ‰øøÑ“À—«„®

(electrocardiograph; ECG) æ∫¿“«–À—«„®‡µâπ‡√Á«

‡≈Á°πâÕ¬ 108 §√—ÈßµàÕπ“∑’ ‰¡àæ∫¿“«–À—«„®‡µâπ

º‘¥®—ßÀ«– ‰¡àæ∫≈—°…≥–∑’Ë∫àß∂÷ß¿“«–À—«„®‚µ ·≈–

‰¡àæ∫≈—°…≥–°“√¢“¥‡≈◊Õ¥¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®

· ¥ß¥—ß√Ÿª∑’Ë 2

≈—°…≥–∑’Ë∫àß∂÷ß¿“«–À—«„®‚µ ·≈–‰¡àæ∫≈—°…≥–

°“√¢“¥‡≈◊Õ¥¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®

°“√µ√«®¥â«¬¿“æ∂à“¬§Õ¡æ‘«‡µÕ√å¢Õß
 ¡Õß (computed tomography; CT brain) ‰¡à

æ∫¿“«–‡≈◊Õ¥ÕÕ°„π‡π◊ÈÕ ¡Õß ·µàæ∫≈—°…≥–¢Õß

‡π◊ÈÕ ¡Õß¢“¥‡≈◊Õ¥®ÿ¥‡≈Á° Ê (multifocal recent
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infarction) °√–®“¬∑—Èß 2 ¢â“ß¢Õß‡π◊ÈÕ ¡Õß (scatter

at bilateral semiovale, periventricular white matter,

bilateral cerebellar hemisphere involving anterior and

posterior circulation) ‰¡àæ∫¿“«– ¡Õß∫«¡ ‰¡àæ∫

°âÕπ‡π◊ÈÕßÕ° (ºŸâªÉ«¬‰¥â√—∫°“√µ√«®¥â«¬¿“æ∂à“¬

§Õ¡æ‘«‡µÕ√å¢Õß ¡ÕßÀ≈—ß®“°‡√‘Ë¡µâπ¡’Õ“°“√

ª√–¡“≥ 6 ™—Ë«‚¡ß)

°“√µ√«®¥â«¬‡§√◊ËÕß·¡à ‡À≈Á°‰øøÑ“
¢Õß ¡Õß ·≈–À≈Õ¥‡≈◊Õ¥·¥ß·§‚√µ‘¥∑’Ë§Õ
(magnetic resonance imaging/ magnetic
resonance angiography; MRI/MRA brain and
carotid artery): æ∫¿“«–°“√¢“¥‡≈◊Õ¥·∫∫

‡©’¬∫æ≈—π¢Õß‡π◊ÈÕ ¡Õß à«πæ“√—¬∑Õ≈·≈–ø√Õπ

∑Õ≈¥â“π¢«“∫π (high right parietal cortex and right

frontal cortex) ®“°¿“«–À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫µ—π ·≈–

æ∫°“√¢“¥‡≈◊Õ¥‡ªìπ®ÿ¥‡≈Á° Ê (lacunar infarction) ¢Õß

‡π◊ÈÕ ¡Õß∑’Ë‡°‘¥®“°°“√µ’∫µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß

∑—Èß„À¡à·≈–‡°à“À≈“¬®ÿ¥°√–®“¬‰ª∑—Ë« Ê ‡π◊ÈÕ ¡Õß

∑—Èß Õß¢â“ß (bilateral centrum semiovale, periven-

tricular white matter and cerebellar hemispheres)

æ∫‡π◊ÈÕ ¡ÕßΩÉÕ ∑—Ë« Ê ‰ª‰¡àæ∫§«“¡º‘¥ª°µ‘∑“ß

°“¬¿“æ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß ‰¡àæ∫°“√µ’∫·≈–

°“√‚ªÉßæÕß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß·§‚√µ‘¥ (carotid

artery) ∑’Ë∫√‘‡«≥§Õ · ¥ß¥—ß√Ÿª∑’Ë 3 - 6

√Ÿª∑’Ë 3 ·≈– 4 · ¥ß°“√µ√«®¥â«¬‡§√◊ËÕß

·¡à‡À≈Á°‰øøÑ“¢Õß ¡Õß (magnetic resonance imaging

of brain; MRI brain) ¥â«¬«‘∏’°“√ FLAIR (fluid-attenuated

inversion recovery) ≈Ÿ°»√· ¥ß‡π◊ÈÕ ¡Õß à«π∑’Ë¡’

 ’¢“« (hyperintensity) ∫àß∫Õ°∂÷ß∫√‘‡«≥¢Õß‡π◊ÈÕ

 ¡Õß à«πæ“√—¬∑Õ≈ (√Ÿª∑’Ë 3) ·≈–ø√Õπ∑Õ≈ (√Ÿª∑’Ë

4) ¥â“π¢«“∫π (high right parietal cortex and right

frontal cortex) ∑’Ë‡°‘¥°“√¢“¥‡≈◊Õ¥·∫∫‡©’¬∫æ≈—π
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√Ÿª∑’Ë 5 · ¥ß°“√µ√«®¥â«¬‡§√◊ËÕß·¡à‡À≈Á°

‰øøÑ“¢Õß ¡Õß (magnetic resonance imaging of

brain; MRI brain) ¥â«¬«‘∏’°“√ diffusion weighted

imaging (DWI)†≈Ÿ°»√· ¥ß‡π◊ÈÕ ¡Õß à«π∑’Ë¡’ ’¢“«

(hyperintensity) ∫àß∫Õ°∂÷ß∫√‘‡«≥¢Õß‡π◊ÈÕ ¡Õß¢“¥

‡≈◊Õ¥∑—Èß·∫∫„À¡à·≈–‡°à“º ¡°—π

√Ÿª∑’Ë 6 ·≈– 7 · ¥ß°“√µ√«®À≈Õ¥‡≈◊Õ¥

 ¡Õß (√Ÿª∑’Ë 6) ·≈–À≈Õ¥‡≈◊Õ¥·¥ß·§‚√µ‘¥ (√Ÿª∑’Ë 7)

¥â«¬‡§√◊ËÕß·¡à‡À≈Á°‰øøÑ“¢Õß ¡Õß (magnetic

resonance angiography of brain and carotid artery;

MRA brain and carotid artery) ∑’Ë‰¡àæ∫§«“¡º‘¥ª°µ‘

∑“ß°“¬¿“æ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ‰¡àæ∫°“√µ’∫·≈–°“√

‚ªÉßæÕß¢ÕßÀ≈Õ¥‡≈◊Õ¥

ºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬«à“ ¡’¿“«–¢“¥‡≈◊Õ¥

¢Õß‡π◊ÈÕ ¡Õß®“°‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫·≈–‰¥â

√—∫°“√√—°…“µ“¡·π«∑“ß°“√√—°…“‚√§À≈Õ¥‡≈◊Õ¥

 ¡Õßµ’∫À√◊ÕÕÿ¥µ—π  ”À√—∫·æ∑¬å æÿ∑∏»—°√“™ 2550

¢Õß√“™«‘∑¬“≈—¬Õ“¬ÿ√·æ∑¬å (clinical practice

guidelines for ischemic stroke)8 ‰¥â·°à °“√„Àâ “√

πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ¬“µâ“π‡°√Á¥‡≈◊Õ¥ (aspirin 325

mg/day) ¬“≈¥‰¢¡—π°≈ÿà¡ ·µµ‘π (simvastatin 40 mg/

day) §«∫§ÿ¡√–¥—∫§«“¡¥—π‚≈À‘µ √–¥—∫πÈ”µ“≈ ·≈–

‡°≈◊Õ·√à„ÀâÕ¬Ÿà„π‡°≥±åª°µ‘  —ß‡°µ§«“¡√Ÿâ ÷°µ—«

·≈–°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕµ≈Õ¥√–¬–‡«≈“∑’Ë

ºŸâªÉ«¬æ—°√—°…“µ—«„π‚√ßæ¬“∫“≈

‡π◊ËÕß®“°ºŸâªÉ«¬¡’¿“«–¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ

 ¡Õß®“°‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫„π¢≥–∑’ËÕ“¬ÿ

πâÕ¬°«à“ 45 ªï ´÷Ëß∂◊Õ«à“‡ªìπ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß

µ’∫„π§π∑’ËÕ“¬ÿπâÕ¬ (stroke in the young) ºŸâªÉ«¬®÷ß

‰¥â√—∫°“√ª√÷°…“Õ“¬ÿ√·æ∑¬å‡©æ“–∑“ß¥â“π√–∫∫

ª√– “∑·≈–‚√§À—«„® ‡æ◊ËÕ ◊∫§âπ∑“ßÀâÕßªØ‘∫—µ‘

°“√Õ◊Ëπ Ê ‡æ‘Ë¡‡µ‘¡ ‡æ◊ËÕÀ“ “‡ÀµÿÕ◊Ëπ Ê ∑’Ëæ∫‰¥â‰¡à

∫àÕ¬π—°∑’Ë∑”„Àâ‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫ πÕ°®“°

¿“«–À≈Õ¥‡≈◊Õ¥∑’Ë¡’§«“¡º‘¥ª°µ‘®“°°“√ – ¡

‰¢¡—π (atherosclerosis) ∑’Ëæ∫‰¥â¡“°°«à“

®“°º≈°“√µ√«®¥â«¬‡§√◊ËÕß·¡à‡À≈Á°‰øøÑ“

¢Õß ¡Õß ·≈–À≈Õ¥‡≈◊Õ¥·¥ß·§‚√µ‘¥∑’Ë§Õ (MRI/

MRA brain and carotid artery) ‰¡àæ∫§«“¡º‘¥ª°µ‘

∑“ß°“¬¿“æ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ‡™àπ °“√‚ªÉßæÕß

(aneurysm) ·µàæ∫≈—°…≥–¢Õß‡π◊ÈÕ ¡Õß¡’°“√¢“¥

‡≈◊Õ¥‡ªìπ®ÿ¥‡≈Á° Ê (lacunar infarction) °√–®“¬∑’Ë

‡π◊ÈÕ ¡Õß∑—Èß 2 ¢â“ß ¡’√–¬–‡«≈“∑’Ë·µ°µà“ß°—π §◊Õ

√Õ¬‚√§¡’≈—°…≥–‡°à“·≈–„À¡àº ¡°—π ´÷Ëß π—∫ πÿπ

°≈‰°°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫„πºŸâªÉ«¬

√“¬π’È«à“‡ªìπ·∫∫∑’Ë¡’™‘Èπ à«πÀ≈ÿ¥‰ªÕÿ¥µ—πÀ≈Õ¥

‡≈◊Õ¥ ¡Õß´È” Ê (embolic stroke) ´÷Ëß “‡Àµÿ∑’Ëæ∫

∫àÕ¬¢Õß°“√¡’™‘Èπ à«πÀ≈ÿ¥‰ªÕÿ¥µ—πÀ≈Õ¥‡≈◊Õ¥ ¡Õß

¡—°¡“®“° “‡Àµÿ§«“¡º‘¥ª°µ‘¢ÕßÀ—«„® (cardio-

embolic stroke) ‚¥¬‡©æ“–™‘Èπ à«π∑’Ë‡ªìπ≈‘Ë¡‡≈◊Õ¥

(thrombus) ∑’Ë‡°‘¥®“°¿“«–À—«„®‡µâπº‘¥®—ßÀ«– (atrial
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fibrillation) ¿“«–°≈â“¡‡π◊ÈÕÀ—«„®ÕàÕπ·√ß À√◊Õ¡’°“√

∫’∫µ—«º‘¥ª°µ‘ (cardiomyopathy) ·≈–‚√§¢Õß≈‘ÈπÀ—«„®

‡ªìπµâπ ºŸâªÉ«¬®÷ß‰¥â√—∫°“√µ√«®·≈– ◊∫§âπ‡æ‘Ë¡‡µ‘¡

¥—ßπ’È

°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„® 48 ™—Ë«‚¡ß (holter
monitoring): ‰¡àæ∫¿“«–À—«„®‡µâπº‘¥®—ßÀ«– ‚¥¬

‡©æ“–¿“«–À—«„®‡µâπº‘¥®—ßÀ«–·∫∫ —Ëπæ≈‘È« (atrial

fibrillation) ´÷Ëß‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ‡°‘¥≈‘Ë¡‡≈◊Õ¥

¿“¬„πÀ—«„® ·≈–°àÕ„Àâ‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫

®“°§«“¡º‘¥ª°µ‘¢ÕßÀ—«„®

°“√µ√«®§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„® (echo-
cardiography): æ∫°âÕπ‡π◊ÈÕßÕ°¢π“¥ 2.4x2.8

‡´πµ‘‡¡µ√ ¬÷¥µ‘¥Õ¬Ÿà∑’Ëºπ—ß°—Èπ√–À«à“ßÀ—«„®ÀâÕß∫π

(interatrial septum) ¿“¬„πÀ—«„®ÀâÕß∫π´â“¬ √Ÿª√à“ß

¢Õß°âÕπ‡π◊ÈÕßÕ°‡ªìπ°âÕπ°≈¡√’∞“π°«â“ß (sessile and

broad base mass) ¡’ªÿÉ¡ª¡§≈â“¬π‘È«¡◊Õ (multiple

polypoid) ¢¬—∫‰ª¡“‰¥â¡“° (highly mobility) ·≈–

æ∫∫“ß à«π¢Õß°âÕπ‡π◊ÈÕßÕ°¡’°“√‡§≈◊ËÕπµ—«ºà“π

≈‘Èπ‰¡µ√—≈ (mitral valve) ¬◊Ëπ‡¢â“‰ª„πÀ—«„®ÀâÕß≈à“ß

´â“¬‡¡◊ËÕ≈‘Èπ‰¡µ√—≈‡ªî¥„π™à«ß∑’ËÀ—«„®¡’°“√§≈“¬µ—«

(diastole phase) ·≈–‡§≈◊ËÕπµ—«°≈—∫‡¢â“¡“„πÀ—«„®

ÀâÕß∫π´â“¬‡¡◊ËÕ≈‘Èπ‰¡µ√—≈ªî¥„π™à«ß∑’ËÀ—«„®¡’°“√

∫’∫µ—« (systole phase) °“√∫’∫µ—«‚¥¬√«¡¢ÕßÀ—«„®

(left ventricular ejection fraction; LVEF) Õ¬Ÿà„π‡°≥±å

¥’ §◊Õ √âÕ¬≈– 69 ‰¡àæ∫°“√∫’∫µ—«∑’Ëº‘¥ª°µ‘¢Õß

°≈â“¡‡π◊ÈÕÀ—«„®∑’Ë¡’≈—°…≥–¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®

‚§‚√π“√’µ’∫ ‰¡àæ∫¿“«–°≈â“¡‡π◊ÈÕÀ—«„®Àπ“µ—«À√◊Õ

∫“ßµ—«º‘¥ª°µ‘ æ∫À—«„®ÀâÕß∫π´â“¬‚µ‡≈Á°πâÕ¬®“°

°“√∑’Ë¡’°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà¿“¬„π æ∫≈‘ÈπÀ—«„®‰¡µ√—≈·≈–

≈‘Èπ‰µ√§—  ¢≥–ªî¥¡’°“√√—Ë«‡≈Á°πâÕ¬ ·µà≈—°…≥–∑“ß

°“¬¿“æ¢Õß≈‘ÈπÀ—«„®ª°µ‘ ≈‘ÈπÀ—«„® Õ◊Ëπ Ê Õ¬Ÿà„π

‡°≥±åª°µ‘ æ∫°“√§≈“¬µ—«¢Õß°≈â“¡‡π◊ÈÕÀ—«„®º‘¥

ª°µ‘¢—Èπ∑’Ë 1 (diastolic dysfunction grade 1) ‰¡àæ∫

πÈ”„π™àÕß‡¬◊ËÕÀÿâ¡À—«„®·≈–ªÕ¥ ‰¡àæ∫√Ÿ√—Ë«„πÀâÕßÀ—«„®

‰¡àæ∫¿“«–º‘¥ª°µ‘·µà°”‡π‘¥Õ◊Ëπ Ê ·≈–‰¡àæ∫

‡ âπ‡≈◊Õ¥·¥ß„À≠à‚ªÉßæÕß · ¥ß¥—ß√Ÿª∑’Ë 8 - 13

√Ÿª∑’Ë 8 · ¥ß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®„π

∑à“ parasternal long axis æ∫°âÕπ‡π◊ÈÕßÕ°¿“¬„π

À—«„®ÀâÕß∫π ấ“¬ (LA = left atrium À—«„®ÀâÕß∫π ấ“¬,

RA = right atrium À—«„®ÀâÕß∫π¢«“, LV = left ventricle

À—«„®ÀâÕß≈à“ß´â“¬, RV = right ventricle À—«„®ÀâÕß

≈à“ß¢«“, M = cardiac myxoma ‡π◊ÈÕßÕ°¡‘°‚´¡“

¿“¬„πÀ—«„®, * = tip of mitral valve ≈‘ÈπÀ—«„®‰¡µ√—≈)

√Ÿª∑’Ë 9 · ¥ß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®„π

∑à“ parasternal short axis · ¥ß°âÕπ‡π◊ÈÕßÕ°¿“¬„π

À—«„®ÀâÕß∫π´â“¬¬÷¥µ‘¥Õ¬Ÿà∑’Ëºπ—ß°—ÈπÀ—«„®√–À«à“ß

À—«„®ÀâÕß∫π (≈Ÿ°»√ = interatrial septum)
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√Ÿª∑’Ë 10 · ¥ß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®

„π∑à“ parasternal long axis „π™à«ß°“√∫’∫µ—«¢ÕßÀ—«„®

(systole phase) ¢≥–∑’Ë≈‘ÈπÀ—«„®‰¡µ√—≈ (mitral valve)

ªî¥ · ¥ß°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà¿“¬„πÀ—«„®ÀâÕß∫π´â“¬

√Ÿª∑’Ë 11 · ¥ß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®

„π∑à“ parasternal long axis „π™à«ß°“√§≈“¬µ—«¢Õß

À—«„® (diastole phase) ¢≥–∑’Ë≈‘ÈπÀ—«„®‰¡µ√—≈ (mitral

valve) ‡ªî¥ · ¥ß∫“ß à«π¢Õß°âÕπ‡π◊ÈÕßÕ°‡§≈◊ËÕπ∑’Ë

ºà“π≈‘ÈπÀ—«„®‰¡µ√—≈‡¢â“‰ª„πÀ—«„®ÀâÕß≈à“ß´â“¬  —ß‡°µ

≈—°…≥–√Ÿª√à“ß¢Õß°âÕπ‡π◊ÈÕßÕ°¡’ªÿÉ¡ª¡§≈â“¬π‘È«¡◊Õ

√Ÿª∑’Ë 12 · ¥ß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®

„π∑à“ apical 5-chamber „π™à«ß°“√∫’∫µ—«¢ÕßÀ—«„®

(systole phase) ¢≥–∑’Ë≈‘ÈπÀ—«„®‰¡µ√—≈ (mitral valve)

ªî¥ æ∫°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà¿“¬„πÀ—«„®ÀâÕß∫π´â“¬

√Ÿª∑’Ë 13 · ¥ß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®

„π∑à“ apical 5-chamber „π™à«ß°“√§≈“¬µ—«¢ÕßÀ—«„®

(diastole phase) ¢≥–∑’Ë≈‘ÈπÀ—«„®‰¡µ√—≈ (mitral valve)

‡ªî¥ · ¥ß∫“ß à«π¢Õß°âÕπ‡π◊ÈÕßÕ°‡§≈◊ËÕπ∑’Ëºà“π

≈‘ÈπÀ—«„®‰¡µ√—≈‡¢â“‰ª„πÀ—«„®ÀâÕß≈à“ß´â“¬  —ß‡°µ

≈—°…≥–√Ÿª√à“ß¢Õß°âÕπ‡π◊ÈÕßÕ°¡’ªÿÉ¡ª¡§≈â“¬π‘È«¡◊Õ

®“°°“√µ√«®§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„® (echo-

cardiography) æ∫°âÕπ‡π◊ÈÕßÕ°¿“¬„πÀ—«„®ÀâÕß∫π

´â“¬ ‚¥¬≈—°…≥–¢Õß°âÕπ∑’Ë¡’¢π“¥„À≠à‡°◊Õ∫‡∑à“

¢π“¥¢ÕßÀ—«„®ÀâÕß∫π´â“¬ ·≈–¬÷¥µ‘¥∑’Ëºπ—ß°—Èπ

√–À«à“ßÀ—«„®ÀâÕß∫π (interatrial septum) °âÕπ¡’

≈—°…≥–‡ªìπªÿÉ¡ª¡§≈â“¬π‘È«¡◊Õ (polypoid) ¢¬—∫
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‰ª¡“‰¥â¡“° (highly mobility) ·≈–¡’°“√‡§≈◊ËÕπ∑’Ë¢÷Èπ

≈ß√–À«à“ßÀ—«„®ÀâÕß∫π·≈–ÀâÕß≈à“ß´â“¬ ‚¥¬ºà“π

≈‘ÈπÀ—«„®‰¡µ√—≈ (mitral valve) „π¢≥–∑’ËÀ—«„®¡’°“√

∫’∫·≈–§≈“¬µ—« ≈—°…≥–‡™àππ’È “¡“√∂∑”„Àâ™‘Èπ

 à«π¢Õß°âÕπ‡π◊ÈÕßÕ°¡’°“√°√–·∑°°—∫≈‘ÈπÀ—«„®

‰¡µ√—≈ ∑”„ÀâÕ“®¡’™‘Èπ à«π¢Õß°âÕπ‡π◊ÈÕßÕ°À≈ÿ¥

≈Õ¬‰ªµ“¡°√–· ‡≈◊Õ¥ (cardiac tumor emboli) ·≈–

°àÕ„Àâ‡°‘¥°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥µ“¡¡“‰¥â ‚¥¬

‡©æ“–À≈Õ¥‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß à«πµà“ß Ê ¢Õß√à“ß°“¬

(systemic circulation) ¥—ß„πºŸâªÉ«¬√“¬π’È ∑’Ë¡’™‘Èπ à«π

¢Õß°âÕπ‡π◊ÈÕßÕ°À≈ÿ¥≈Õ¬‰ªÕÿ¥µ—π∑’ËÀ≈Õ¥‡≈◊Õ¥

 ¡Õß ∑”„Àâ‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫·≈–°“√

¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ ¡Õßµ“¡¡“

ºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬«à“ ¡’°âÕπ‡π◊ÈÕßÕ°

¿“¬„πÀ—«„®ÀâÕß∫π´â“¬ ®÷ßª√÷°…“»—≈¬·æ∑¬å

∑√«ßÕ°·≈–À≈Õ¥‡≈◊Õ¥‡æ◊ËÕæ‘®“√≥“«“ß·ºπ°“√

√—°…“¥â«¬°“√ºà“µ—¥ (radical tumor removal surgery)

ºŸâªÉ«¬‰¥â√—∫°“√ºà“µ—¥∑’Ë«™‘√–æ¬“∫“≈ ¡À“«‘∑¬“≈—¬

π«¡‘π∑√“∏‘√“™ „π‡«≈“ 2 ‡¥◊ÕπµàÕ¡“À≈—ß‰¥â√—∫

°“√«‘π‘®©—¬‚¥¬‰¡à¡’¿“«–·∑√°´âÕπ ‰¥â√—∫°“√√—°…“

µ“¡¡“µ√∞“π ·≈–°“√∑”°“¬¿“æ∫”∫—¥  “¡“√∂

‡¥‘π‰¥â ·¢π ·≈–„∫Àπâ“¥â“π´â“¬¢¬—∫‰¥â¡“°¢÷Èπ®π

„°≈â‡§’¬ßª°µ‘ √«¡∂÷ß°“√¥Ÿ·≈‚√§ª√–®”µ—«¢ÕßºŸâªÉ«¬

‰¥â·°à ‚√§‡∫“À«“π™π‘¥∑’Ë 2 §«“¡¥—π‚≈À‘µ Ÿß ·≈–

¿“«–‰¢¡—π ŸßÕ¬à“ßµàÕ‡π◊ËÕß

º≈°“√µ√«®∑“ßæ¬“∏‘«‘∑¬“¢Õß™‘Èπ‡π◊ÈÕ
(pathology): °“√¥Ÿ¥â«¬µ“‡ª≈à“æ∫™‘Èπ‡π◊ÈÕ ’πÈ”µ“≈

§≈â“¬«ÿâπ (light brown gelatinous tissue) ¢π“¥ 3x2.5x1

‡´πµ‘‡¡µ√ °“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåæ∫‡´≈≈å

‡π◊ÈÕßÕ°™π‘¥‰¡à√â“¬·√ß (benign tumor) · ¥ß¥—ß√Ÿª

∑’Ë 14 ∑’Ëª√–°Õ∫¥â«¬°≈ÿà¡‡´≈≈å√Ÿª√’ (spindle shaped

cell) ·≈–√Ÿª§≈â“¬¥“« (stellate cell) · ¥ß¥—ß√Ÿª∑’Ë 15

‡√’¬ßµ—«°—π·πàπ (sheet) ∫π “√§≈â“¬¡Ÿ° (myxoid

stroma)  ≈—∫¥â«¬‡ âπ‡≈◊Õ¥·¥ß¢π“¥‡≈Á° (small

thin-walled vessels) · ¥ß¥—ß√Ÿª∑’Ë 16 ªπ°—∫¿“«–

‡≈◊Õ¥ÕÕ°™π‘¥‡°à“·≈–„À¡à (recent and old

hemorrhage) ª–ªπ°—∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´¥å

(lymphocyte) · ¥ß¥—ß√Ÿª∑’Ë 17 ‚¥¬‰¡àæ∫°“√·∫àßµ—«

º‘¥ª°µ‘ (rare mitosis) °“√µ√«®∑“ßæ¬“∏‘«‘∑¬“¢Õß

™‘Èπ‡π◊ÈÕ · ¥ß¥—ß√Ÿª∑’Ë 14-17

√Ÿª∑’Ë 14-17 · ¥ß¿“æ°“√µ√«®∑“ßæ¬“∏‘

«‘∑¬“¥â«¬°≈âÕß®ÿ≈∑√√»πå ¢Õß°âÕπ‡π◊ÈÕßÕ°„πÀ—«„®

ÀâÕß∫π´â“¬∑’Ë‰¥â√—∫ºà“µ—¥ÕÕ°®“°ºŸâªÉ«¬√“¬π’È ≈Ÿ°»√

 ’¥” = ‡´≈≈å√Ÿª√’ (spindle shaped cell), * = ‡´≈≈å√Ÿª

§≈â“¬¥“« (stellate cell), V = ‡ âπ‡≈◊Õ¥·¥ß¢π“¥‡≈Á°

(small thin-walled vessels) ·≈– L = ‡¡Á¥‡≈◊Õ¥¢“«

™π‘¥≈‘¡‚ø‰´¥å (lymphocyte)

°“√µ√«®∑“ßæ¬“∏‘«‘∑¬“¢Õß™‘Èπ‡π◊ÈÕßÕ°
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¿“¬„πÀ—«„®ÀâÕß∫π ấ“¬∑’Ë‰¥â®“°°“√ºà“µ—¥ ≈—°…≥–

∑“ß°“¬¿“æ ·≈–°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå

¢Õß‡π◊ÈÕßÕ°‡¢â“‰¥â°—∫‡π◊ÈÕßÕ°¡‘°‚´¡“

definite diagnosis: left atrial myxoma with

tumor-embolic cerebral infarction.

Õ¿‘ª√“¬·≈–«‘®“√≥å
¡‘°‚´¡“‡ªìπ‡π◊ÈÕßÕ°∑’Ë‡°‘¥¢÷Èπ‡Õß¿“¬„πÀ—«„®

(primary cardiac tumor) ∑’Ëæ∫¡“°∑’Ë ÿ¥ ‚¥¬æ∫

√âÕ¬≈– 40-50 ¢Õß‡π◊ÈÕßÕ°¿“¬„πÀ—«„®∑—ÈßÀ¡¥

Õÿ∫—µ‘°“√≥åª√–¡“≥ √âÕ¬≈– 0.02 æ∫„π‡æ»À≠‘ß

¡“°°«à“ ‡æ»™“¬ Õ—µ√“ à«π‡æ»™“¬·≈–‡æ»À≠‘ß §◊Õ

2.7:1 æ∫‰¥â„π™à«ßÕ“¬ÿ 3-83 ªï Õ“¬ÿ‡©≈’Ë¬ §◊Õ 56 ªï

¡—°‡°‘¥¢÷Èπ‡Õß‚¥¬‰¡à∑√“∫ “‡Àµÿ æ∫Õÿ∫—µ‘°“√≥å

°“√‡°‘¥‡ªìπ´È”À≈—ßºà“µ—¥πâÕ¬¡“°¡’‡æ’¬ß √âÕ¬≈– 10

‡∑à“π—Èπ∑’Ëæ∫«à“ ‡°‘¥¢÷Èπ®“°æ—π∏ÿ°√√¡ ™π‘¥ autosomal

dominant‰¥â·°à carney complex ´÷Ëß‡ªìπ¿“«–º‘¥

ª°µ‘∑“ßæ—π∏ÿ°√√¡∑’Ëæ∫‡π◊ÈÕßÕ°¡‘°‚´¡“√à«¡°—∫

§«“¡º‘¥ª°µ‘¢Õß√–∫∫µàÕ¡‰√â∑àÕ ·≈–º‘«Àπ—ß

Õÿ∫—µ‘°“√≥å°“√‡°‘¥‡ªìπ´È”À≈—ßºà“µ—¥„π°≈ÿà¡ºŸâªÉ«¬

¡‘°‚´¡“∑’Ë¡’§«“¡º‘¥ª°µ‘∑“ßæ—π∏ÿ°√√¡æ∫‰¥â∫àÕ¬∂÷ß

√âÕ¬≈– 20-671,2,3,4,9

‡π◊ÈÕßÕ°¡‘°‚´¡“æ∫¡“° ÿ¥∑’ËÀ—«„®ÀâÕß∫π´â“¬

∫√‘‡«≥¢Õ∫¢Õßºπ—ß°—Èπ√–À«à“ßÀ—«„®ÀâÕß∫π∑’Ë‡√’¬°«à“

fossa ovalis (√âÕ¬≈– 75) √Õß≈ß¡“ §◊Õ À—«„®ÀâÕß

∫π¢«“ (√âÕ¬≈– 18) À—«„®ÀâÕß≈à“ß¢«“ (√âÕ¬≈– 4) ·≈–

À—«„®ÀâÕß≈à“ß´â“¬ (√âÕ¬≈– 3) µ“¡≈”¥—∫ ≈—°…≥–

∑“ß°“¬¿“æ¢Õß‡π◊ÈÕßÕ°¡‘°‚´¡“‡ªìπ‡π◊ÈÕßÕ°∑√ß

°≈¡ À√◊Õ √Ÿª‰¢à À√◊Õ‡ªìπªÿÉ¡ª¡ (polypoid) πÕ°®“°

π’È Õ“®æ∫æ◊Èπº‘«¢Õß°âÕπ∑’Ë¡’≈—°…≥–§≈â“¬µÿà¡À√◊Õ

¢π¢π“¥‡≈Á° (villous) ´÷Ëß “¡“√∂ –∫—¥‰ª¡“‰¥â

¢π“¥¡’§«“¡·µ°µà“ßµ—Èß·µà 1-15 ‡´πµ‘‡¡µ√ πÈ”Àπ—°

15-180 °√—¡ ¡’ ’¢“« ‡À≈◊Õß À√◊Õ  ’πÈ”µ“≈ ¡’

≈—°…≥–À¬ÿàπ§≈â“¬‡®≈“µ‘π ¢Õ∫‡√’¬∫ Õ“®æ∫

À‘πªŸπ¿“¬„π°âÕπ‡π◊ÈÕßÕ°¡‘°‚´¡“‰¥â‚¥¬‡©æ“–

°âÕπ∑’ËÕ¬Ÿà¿“¬„πÀ—«„®ÀâÕß¢«“∫π ¡“°°«à“√âÕ¬≈–

90 ¡—°æ∫‡ªìπ°âÕπ‡¥’Ë¬«¿“¬„πÀ—«„® ‡π◊ÈÕßÕ°Õ“®¡’

°â“π (stalk) ·≈–¬÷¥‡°“–°—∫ºπ—ß¢ÕßÀ—«„® ∑”„Àâ

°âÕπ “¡“√∂‡§≈◊ËÕπ∑’Ë –∫—¥‰ª¡“√–À«à“ßÀâÕßÀ—«„®‰¥â

Õ—µ√“°“√‚µ¢Õß°âÕπ‡π◊ÈÕßÕ°™π‘¥π’È¬—ß‰¡à‡ªìπ∑’Ë·πà™—¥

‡π◊ÈÕßÕ°¡‘°‚´¡“ “¡“√∂°√–®“¬ (metastasis) ‰ª∑’Ë

Õ«—¬«–Õ◊Ëπ Ê ‰¥â ‡™àπ  ¡Õß °√–¥Ÿ°Àπâ“Õ° °√–¥Ÿ°

 –∫—° ·≈–Õÿâß‡™‘ß°√“π ·µàæ∫Õÿ∫—µ‘°“√≥åπâÕ¬1,2,4,10

ºŸâªÉ«¬∑’Ë¡’‡π◊ÈÕßÕ°¡‘°‚´¡“ à«π„À≠à¡—°‰¡à¡’

Õ“°“√ °“√µ√«®√à“ß°“¬¡—°‰¡àæ∫§«“¡º‘¥ª°µ‘

¡—°æ∫‚¥¬∫—ß‡Õ‘≠®“°°“√µ√«®§≈◊Ëπ‡ ’¬ß –∑âÕπ

¢ÕßÀ—«„® (echocardiography) ¡’‡æ’¬ß à«ππâÕ¬

‡∑à“π—Èπ∑’Ë¡’Õ“°“√ ‚¥¬Õ“°“√¡—°¢÷ÈπÕ¬Ÿà°—∫¢π“¥

§«“¡¬“«¢Õß°â“π µ”·Àπàß∑’Ë°âÕπ¬÷¥‡°“– °“√

‡§≈◊ËÕπ∑’Ë·≈–°“√ –∫—¥¢Õß°âÕπ‡π◊ÈÕßÕ° Õ“°“√∑’Ëæ∫

‰¥â·°à ‡Àπ◊ËÕ¬ßà“¬ ·πàπÀπâ“Õ° Àπâ“¡◊¥ ‡«’¬π»’√…–

À¡¥ µ‘ „® —Ëπ À—«„®‡µâπº‘¥®—ßÀ«– ¿“«–À—«„®«“¬

¿“«–≈‘ÈπÀ—«„®√—Ë«∑’Ë‡°‘¥®“°°“√∑’Ë°âÕπ‡π◊ÈÕßÕ°‰ª

¢«“ß°“√ªî¥-‡ªî¥¢Õß≈‘ÈπÀ—«„® À√◊Õ¡’°“√∑”≈“¬¢Õß

≈‘ÈπÀ—«„® Õ“°“√Õ“® —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π∑à“∑“ß

°≈à“«§◊Õ „π∑à“πÕπ ºŸâªÉ«¬¡—°¡’Õ“°“√‡Àπ◊ËÕ¬

ÕàÕπ‡æ≈’¬¡“°°«à“∑à“π—Ëß®“°°“√∑’Ë°âÕπ‰ªÕÿ¥°—Èπ°“√

ªî¥-‡ªî¥¢Õß≈‘ÈπÀ—«„® ∑”„Àâ°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥

≈¥≈ß ·≈–§«“¡¥—π„πªÕ¥ Ÿß¢÷Èπ °“√Õÿ¥µ—π¢Õß

À≈Õ¥‡≈◊Õ¥®“°°“√∑’Ë™‘Èπ à«π¢Õß°âÕπ‡π◊ÈÕßÕ°À≈ÿ¥

°√–®“¬‰ªµ“¡À≈Õ¥‡≈◊Õ¥ (pulmonary and systemic

embolization)1,10 ‰¥â·°à °“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥„π

ªÕ¥  ¡Õß ≈”‰ â ‡ âπ‡≈◊Õ¥ª≈“¬¡◊Õ-‡∑â“ °“√

Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®‚§‚√π“√’ ´÷ËßÕ“®∑”„Àâ

ºŸâªÉ«¬‡ ’¬™’«‘µ‰¥â ‚¥¬°“√Õÿ¥µ—π¢Õß ¡Õß‡ªìπ

µ”·Àπàß∑’Ëæ∫«à“™‘Èπ à«π¢Õß°âÕπ‡π◊ÈÕßÕ°°√–®“¬‰ª

¡“°∑’Ë ÿ¥ ºŸâªÉ«¬¡—°¡“¥â«¬Õ“°“√¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ

 ¡Õß®“°‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫ (transient ischemic

attack, ischemic stroke)1,2 ¥—ß‡™àπ„πºŸâªÉ«¬√“¬π’È∑’Ë¡’

°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß∑’Ë‡≈’È¬ß∫√‘‡«≥‡π◊ÈÕ
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 ¡Õß à«πæ“√—¬∑Õ≈·≈–ø√Õπ∑Õ≈¥â“π¢«“∫π

(high right parietal cortex and right frontal cortex)

∑”„Àâ‡°‘¥°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ„∫Àπâ“¥â“π´â“¬

·≈–·¢π´â“¬  πÕ°®“°π’Èæ∫«à“‡π◊ÈÕßÕ°¡‘°‚´¡“¡’°“√

À≈—Ëß “√‚ª√µ’π∑’Ë∑”Àπâ“∑’Ë‡°’Ë¬«°—∫√–∫∫¿Ÿ¡‘§ÿâ¡°—π

interleukin-6 (IL-6) ‡¢â“ Ÿà°√–· ‡≈◊Õ¥¡“°¢÷Èπ ∑”„Àâ

Õ“®æ∫Õ“°“√∑’Ë‰¡à®”‡æ“–‡®“–®ß (constitutional

symptom) ‰¥â·°à ‰¢â Àπ“« —Ëπ ÕàÕπ‡æ≈’¬ ‰¡à¡’·√ß

πÈ”Àπ—°≈¥‰¥â√à«¡¥â«¬‰¥â1,2,4

°“√µ√«®√à“ß°“¬√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥

 à«π„À≠à¡—°‰¡àæ∫§«“¡º‘¥ª°µ‘ Õ“®æ∫‡ ’¬ßÀπ÷Ëß

¥—ß¡“°¢÷Èπ ·≈–·¬°®“°‡ ’¬ß Õß¡“°¢÷Èπ®“°°“√¥÷ß

√—Èß¢Õß°âÕπ‡π◊ÈÕßÕ°∑’Ë≈‘ÈπÀ—«„®‰¡µ√—≈ πÕ°®“°π’È Õ“®

æ∫≈—°…≥–‡ ’¬ß®”‡æ“–¢Õß¡‘°‚´¡“ ∑’Ë‡√’¬°«à“ tumor

plop ∑’Ë‡°‘¥µ“¡À≈—ß‡ ’¬ß Õß 80-120 ¡‘≈≈‘«‘π“∑’ ‡°‘¥

®“°°“√∑’Ë°âÕπ‡π◊ÈÕßÕ°‰ªÕÿ¥°—Èπ≈‘ÈπÀ—«„®‰¡µ√—≈„π

¢≥–∑’Ë≈‘Èπ‡ªî¥1,2

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ æ∫°“√‡æ‘Ë¡¢÷Èπ

¢Õß ESR, CRP (c-reactive protein) ·≈– serum gamma

globulin Õ“®æ∫¿“«–´’¥®“°°“√·µ°µ—«¢Õß‡¡Á¥

‡≈◊Õ¥·¥ß (hemolytic anemia) ‡¡◊ËÕ¡’°“√°√–·∑°°—∫

°âÕπ‡π◊ÈÕßÕ°¡‘°‚´¡“ ·≈–æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß‡¡Á¥

‡≈◊Õ¥¢“« (leukocytosis) ‰¥â1,2

°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„® ¡—°æ∫À—«„®ÀâÕß

∫π´â“¬‚µ ·≈–√âÕ¬≈– 20 ¢ÕßºŸâªÉ«¬Õ“®æ∫°“√

‡µâπ¢ÕßÀ—«„®∑’Ëº‘¥ª°µ‘‰¥â ‡™àπ atrial fibrillation ·≈–

atrial flutter Àπ÷Ëß„π “¡¢ÕßºŸâªÉ«¬‰¡àæ∫§«“¡º‘¥

ª°µ‘¢Õß°“√µ√«®¿“æ∂à“¬∑“ß√—ß ’¢ÕßªÕ¥ „π

°√≥’‡π◊ÈÕßÕ°¡‘°‚´¡“∑’ËÕ¬Ÿà„πÀ—«„®ÀâÕß∫π¢«“Õ“®

æ∫À—«„®ÀâÕß∫π¢«“¡’¢π“¥„À≠à°«à“ª°µ‘ ·≈–¡’

À‘πªŸπ¿“¬„π‰¥â1,2

°“√µ√«®¥â «¬§≈◊Ë π ‡ ’ ¬ ß –∑â ÕπÀ— « „®

(echocardiography) ‡ªìπ«‘∏’°“√µ√«®‡∫◊ÈÕßµâπ∑’Ë¥’∑’Ë ÿ¥

·≈–‰¥â√—∫§«“¡π‘¬¡¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°°“√µ√«®

 “¡“√∂∑”‰¥âÕ¬à“ß·æ√àÀ≈“¬ √«¥‡√Á« √“§“‰¡à·æß

ºŸâªÉ«¬‰¡à¡’§«“¡‡ ’Ë¬ßµàÕ “√∑÷∫√—ß ’ ·≈–‰¥â¿“æ∑’Ë

§¡™—¥  “¡“√∂∫Õ°¢π“¥ √Ÿª√à“ß≈—°…≥– µ”·Àπàß

°“√‡§≈◊ËÕπµ—«¢Õß°âÕπ √«¡∂÷ß≈‘ÈπÀ—«„®¢â“ß‡§’¬ß ·≈–

¿“«–§«“¡º‘¥ª°µ‘¢ÕßÀ—«„®Õ◊Ëπ Ê ∑’Ë “¡“√∂æ∫

√à«¡‰¥â °“√µ√«®¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®ºà“π

∑“ßÀ≈Õ¥Õ“À“√ (transesophageal echocardiography;

TEE) ∑”„Àâ‡ÀÁπµ”·Àπàß∑’Ë‡°“– ≈—°…≥–¢Õß°âÕπ

‡π◊ÈÕßÕ° ·≈–°â“π¢Õß‡π◊ÈÕßÕ°‰¥â™—¥‡®π¡“°¢÷Èπ1,2

°“√µ√«®À—«„®¥â«¬‡§√◊ËÕß¡◊Õ∑’Ë∑—π ¡—¬¡“°¢÷Èπ ‡™àπ

°“√µ√«®À—«„®¥â«¬ cardiac computed tomography

(CT) ·≈– cardiac magnetic resonance imaging

(CMR)  “¡“√∂∑”‡æ‘Ë¡‡µ‘¡‰¥â„π°√≥’∑’Ë°“√µ√«®

¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕπÀ—«„®¡’¢âÕ®”°—¥ ‡™àπ °âÕπ

‡π◊ÈÕßÕ°∑’Ë¡’¢π“¥‡≈Á°°«à“ 1 ‡´πµ‘‡¡µ√ ≈—°…≥–

·≈–µ”·Àπàß¢Õß°âÕπ‡π◊ÈÕßÕ°‰¡à™—¥‡®π À√◊Õ

µâÕß°“√ª√–‡¡‘π°“√°√–®“¬¢Õß‡π◊ÈÕßÕ°¢ÕßÀ—«„®

∑’Ë‰ª¬—ßÕ«—¬«–¢â“ß‡§’¬ß11

°“√«‘π‘®©—¬·¬°‚√§¢Õß°âÕπÀ√◊Õ‡π◊ÈÕßÕ°™π‘¥

Õ◊Ëπ Ê ∑’Ë “¡“√∂æ∫‰¥â„πÀ—«„®ÀâÕß∫π´â“¬ ‡™àπ cardiac

rhabdomyoma, sarcoma, fibroma ·≈–≈‘Ë¡‡≈◊Õ¥„π

ÀâÕßÀ—«„® (intracardiac thrombus)  “¡“√∂∑”‰¥â

‚¥¬„™â√Ÿª√à“ß ≈—°…≥–‡©æ“–µ—«∑“ß°“¬¿“æ¢Õß°âÕπ

¢π“¥ µ”·Àπàß °“√∫’∫µ—«¢Õß°≈â“¡‡π◊ÈÕÀ—«„® °“√

°√–®“¬‰ª∑’ËÕ«—¬«–¢â“ß‡§’¬ß®“°°“√µ√«®¥â«¬

À—«„®§≈◊Ëπ‡ ’¬ß –∑âÕπ§«“¡∂’Ë Ÿß ¥—ß‡™àπ„πºŸâªÉ«¬

√“¬π’È ∑’Ë “¡“√∂„Àâ°“√«‘π‘®©—¬‡π◊ÈÕßÕ°¡‘°‚´¡“‰¥â

®“°≈—°…≥–‡©æ“–µ—«∑’Ë¡’ªÿÉ¡ª¡ (polypoid) ·≈–

µ”·Àπàß¢Õß°âÕπ‡π◊ÈÕßÕ°´÷Ëß¡’≈—°…≥–‡©æ“–µ—«

§◊Õ ¬÷¥µ‘¥∑’Ëºπ—ß°—Èπ√–À«à“ßÀ—«„®ÀâÕß∫π ´÷Ëß‡ªìπ

≈—°…≥–‡©æ“–µ—«¢Õß‡π◊ÈÕßÕ°¡‘°‚´¡“1,2 ·µ°µà“ß

®“°°âÕπ‡π◊ÈÕßÕ°„πÀ—«„®™π‘¥Õ◊Ëπ Ê ≈‘Ë¡‡≈◊Õ¥„πÀâÕß

À—«„®‡ªìπ “‡Àµÿ¢Õß°âÕπ∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥„πÀ—«„®

ÀâÕß∫π´â“¬„π‡«™ªØ‘∫—µ‘ ´÷Ëß·¬°®“°‡π◊ÈÕßÕ°¡‘°‚´

¡“‰¥â‚¥¬≈‘Ë¡‡≈◊Õ¥„πÀâÕßÀ—«„®¡—°‡°‘¥∑’Ë¥â“πÀ≈—ß

À√◊Õ¥â“π¢â“ß¢ÕßÀ—«„®ÀâÕß∫π´â“¬ À—«„®ÀâÕß∫π
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´â“¬¡—°‚µ ¡—°æ∫√à«¡°—∫§«“¡º‘¥ª°µ‘¢Õß≈‘ÈπÀ—«„®

‰¡µ√—≈ À√◊Õ¿“«–À—«„®‡µâπº‘¥®—ßÀ«–™π‘¥ atrial

fibrillation ´÷Ëß‰¡àæ∫≈—°…≥–¥—ß°≈à“«„πºŸâªÉ«¬√“¬π’È

°“√µ√«®∑“ßæ¬“∏‘«‘∑¬“¢Õß™‘Èπ ‡π◊È Õ¡’

∫∑∫“∑ ”§—≠„π°“√„Àâ°“√«‘π‘®©—¬∑’Ë·πàπÕπ¢Õß

‡π◊ÈÕßÕ°¿“¬„πÀ—«„® ´÷Ëß¡’º≈µàÕ°“√√—°…“·≈–°“√

æ¬“°√≥å‚√§ ‡π◊ËÕß®“°‡π◊ÈÕßÕ°·µà≈–™π‘¥„Àâ°“√

√—°…“·µ°µà“ß°—π ‚¥¬‡©æ“–‡π◊ÈÕßÕ°´“‚§¡“

(sarcoma) ∑’Ë‡ªìπ‡π◊ÈÕßÕ°™π‘¥√â“¬·√ß¿“¬„πÀ—«„®∑’Ë

æ∫‰¥â∫àÕ¬√Õß®“°‡π◊ÈÕßÕ°¡‘°‚´¡“ °“√√—°…“¥â«¬

°“√ºà“µ—¥‡æ’¬ßÕ¬à“ß‡¥’¬«Õ“®‰¡à‡æ’¬ßæÕ ·≈–¡’°“√

æ¬“°√≥å‚√§§àÕπ¢â“ß‡≈«3

°“√ºà“µ—¥„π°√≥’∑’Ëæ∫°âÕπ‡π◊ÈÕßÕ°¿“¬„π

À—«„® ‡ªìπ∑—Èß°“√«‘π‘®©—¬·≈–°“√√—°…“„π§√“«

‡¥’¬«°—π °≈à“«§◊Õ ‡ªìπ°“√π”°âÕπ‡π◊ÈÕßÕ°ÕÕ°®“°

ÀâÕßÀ—«„® ·≈– “¡“√∂ àßµ√«®∑“ßæ¬“∏‘«‘∑¬“‡æ◊ËÕ

‡ªìπ°“√¬◊π¬—π°“√«‘π‘®©—¬ ‡π◊ÈÕßÕ°™π‘¥¡‘°‚´¡“¡’

°“√æ¬“°√≥å‚√§¥’¡“°‡¡◊ËÕ‰¥â√—∫°“√«‘π‘®©—¬·≈–

√—°…“Õ¬à“ß∂Ÿ°µâÕß·≈–‡À¡“– ¡ ‡π◊ËÕß®“°°“√

√—°…“¥â«¬°“√ºà“µ—¥‡æ◊ËÕ‡Õ“°âÕπ‡π◊ÈÕßÕ°ÕÕ° (radical

tumor removal surgery) ‡ªìπ«‘∏’°“√√—°…“∑’Ë∑”„Àâ

ºŸâªÉ«¬À“¬¢“¥ ‚Õ°“ °“√‡°‘¥‡π◊ÈÕßÕ°´È”¡’πâÕ¬¡“°

‡æ’¬ß√âÕ¬≈– 1-3 ·≈–Õ—µ√“‡ ’Ë¬ß°“√‡ ’¬™’«‘µ¢≥–

ºà“µ—¥µË”¡“° §◊Õ √âÕ¬≈– 0-3 ‡∑à“π—Èπ Õ“®æ∫°“√

‡µâπ¢ÕßÀ—«„®º‘¥ª°µ‘ ‡™àπ atrial arrhythmia ‰¥âÀ≈—ß

°“√ºà“µ—¥ À“°‡π◊ÈÕßÕ°¡‘°‚´¡“‰¡à‰¥â√—∫°“√«‘π‘®©—¬

À√◊Õ°“√√—°…“∑’Ë‡À¡“– ¡ Õ“®æ∫°“√‡ ’¬™’«‘µ

‡©’¬∫æ≈—π‰¥â∂÷ß√âÕ¬≈– 15 ®“°°“√∑’Ë‡π◊ÈÕßÕ°Õÿ¥°—Èπ

∑’Ë≈‘ÈπÀ—«„® À√◊Õ‡π◊ÈÕßÕ°À≈ÿ¥°√–®“¬‰ªµ“¡°√–· 

‡≈◊Õ¥·≈–Õÿ¥µ—π„πÕ«—¬«– ”§—≠1,2,10 „π°√≥’∑’Ëº≈

∑“ßæ¬“∏‘«‘∑¬“‡ªìπ‡π◊ÈÕßÕ°™π‘¥Õ◊Ëπ °“√√—°…“®–

·ª√‡ª≈’Ë¬πµ“¡≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“12,13

¿“«–‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫∑’Ë‡°‘¥¢÷Èπ„π

ºŸâªÉ«¬Õ“¬ÿπâÕ¬ µ“¡‡°≥±å°“√«‘π‘®©—¬ §◊Õ ºŸâªÉ«¬∑’Ë

¡’Õ“¬ÿπâÕ¬°«à“ 45 ªï §«√‰¥â√—∫°“√ ◊∫§âπ‡æ◊ËÕÀ“

 “‡Àµÿ ¥—ßµ“√“ß∑’Ë 1 ‡π◊ËÕß®“°∫“ß “‡Àµÿ “¡“√∂

·°â‰¢ √—°…“„ÀâÀ“¬ À√◊ÕªÑÕß°—π°“√‡°‘¥´È”‰¥â πÕ°

‡Àπ◊Õ®“°°“√√—°…“¡“µ√∞“π¢Õß‚√§À≈Õ¥‡≈◊Õ¥

 ¡Õßµ’∫∑—Ë«‰ª8 ∫“ß “‡Àµÿ∂â“‰¡à‰¥â√—∫°“√«‘π‘®©—¬

·≈–°“√√—°…“∑’Ë∂Ÿ°µâÕßÕ“®∑”„Àâ°“√æ¬“°√≥å‚√§

‡≈«≈ß·≈–¡’¿“«–·∑√°´âÕπ‰¥â °“√¡’™‘Èπ à«πÀ≈ÿ¥

‰ªÕÿ¥µ—πÀ≈Õ¥‡≈◊Õ¥ ¡Õß ®“°§«“¡º‘¥ª°µ‘¢Õß

À—«„®·≈–À≈Õ¥‡≈◊Õ¥ (cardio-embolic stroke) ‡ªìπ

°≈‰°¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫∑’Ëæ∫‰¥â

∫àÕ¬ √Õß®“°¿“«–À≈Õ¥‡≈◊Õ¥∑’Ë¡’§«“¡º‘¥ª°µ‘

®“°°“√ – ¡‰¢¡—π (atherosclerosis) ‚¥¬‡©æ“–≈‘Ë¡

‡≈◊Õ¥∑’Ëæ∫„π¿“«–À—«„®‡µâπº‘¥®—ßÀ«– (atrial fibrillation)

¿“«–°≈â“¡‡π◊ÈÕÀ—«„®∫’∫µ—«º‘¥ª°µ‘ (cardiomyopathy)

À√◊Õ¿“«–∑’Ë¡’≈‘ÈπÀ—«„®º‘¥ª°µ‘ ‡ªìπ “‡Àµÿ∑’Ëæ∫¡“°

∑’Ë ÿ¥¢Õß°“√¡’™‘Èπ à«πÀ≈ÿ¥‰ªÕÿ¥µ—πÀ≈Õ¥‡≈◊Õ¥

 ¡Õß®“°§«“¡º‘¥ª°µ‘¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥

(cardio-embolic stroke) ™‘Èπ à«π¢Õß‡π◊ÈÕßÕ°„πÀâÕßÀ—«„®

(cardiac tumor emboli) ‡ªìπ “‡Àµÿ¢Õß°“√Õÿ¥µ—π

À≈Õ¥‡≈◊Õ¥ ¡Õß∑’Ëæ∫‰¥âπâÕ¬¡“°„π‡«™ªØ‘∫—µ‘ ·µà

‡¡◊ËÕ¿“«–π’È‰¥â√—∫°“√«‘π‘®©—¬·≈–√—°…“Õ¬à“ß‡À¡“– ¡

 “¡“√∂≈¥Õÿ∫—µ‘°“√≥å°“√‡°‘¥´È” °“√Õÿ¥µ—π¢Õß

À≈Õ¥‡≈◊Õ¥¢ÕßÕ«—¬«–Õ◊Ëπ Ê ´÷Ëßπ”¡“´÷Ëß¿“«–

∑ÿææ≈¿“æ¢ÕßºŸâªÉ«¬ √«¡∑—Èß “¡“√∂≈¥Õÿ∫—µ‘°“√≥å

°“√‡ ’¬™’«‘µ·∫∫‡©’¬∫æ≈—π‰¥â¥â«¬ ¥—ßπ—Èπ ®÷ß√“¬ß“π

ºŸâªÉ«¬‡æ◊ËÕ„Àâ·æ∑¬åµ√–Àπ—°∂÷ß “‡Àµÿ¢ÕßÕ“°“√

ÕàÕπ·√ß¢Õß·¢π¢“„πºŸâªÉ«¬Õ“¬ÿπâÕ¬ ‡æ◊ËÕ„ÀâºŸâªÉ«¬

‰¥â√—∫°“√ ◊∫§âπ∑“ßÀâÕßªØ‘∫—µ‘°“√ ·≈–°“√√—°…“∑’Ë

‡À¡“– ¡5,6,7,14-22
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À¡“¬‡Àµÿ: CADASIL = cerebral autosomal dominant arteriopathy with subcortical infarcts and

leukoencephalopathy, MELAS = mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke syndrome,

HERNS = hereditary endotheliopathy with retinopathy, nephropathy, and stroke

µ“√“ß∑’Ë 1 · ¥ß “‡Àµÿ¢Õß°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫„πºŸâªÉ«¬∑’Ë¡’Õ“¬ÿπâÕ¬°«à“ 45 ªï (etiologies of stroke

in the young age group)6,7,14,18

 √ÿª
°“√‡°‘¥¿“«–‡π◊ÈÕ ¡Õß¢“¥‡≈◊Õ¥®“°‚√§

À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫„πºŸâªÉ«¬Õ“¬ÿπâÕ¬¡’¡“°¡“¬

À≈“¬ “‡Àµÿ °“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫®“°

°“√∑’Ë¡’™‘Èπ à«πÀ≈ÿ¥‰ªÕÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß

®“°‚√§¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥‡ªìπ “‡Àµÿ∑’Ë ”§—≠

°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß®“°™‘Èπ à«π¢Õß

‡π◊ÈÕßÕ°¡‘°‚´¡“¿“¬„πÀ—«„®æ∫‰¥â‰¡à∫àÕ¬π—°„π

‡«™ªØ‘∫—µ‘ ·µàÀ“°·æ∑¬åºŸâ√—°…“µ√–Àπ—°∂÷ß¿“«–π’È

·≈–¥”‡π‘π°“√ ◊∫§âπÕ¬à“ß‡À¡“– ¡‡æ◊ËÕÀ“ “‡Àµÿ

„Àâ°“√«‘π‘®©—¬∑’Ë√«¥‡√Á«·≈–∂Ÿ°µâÕß ®– “¡“√∂≈¥

Õÿ∫—µ‘°“√≥å°“√‡°‘¥´È” °“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ à«π
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ª≈“¬¢ÕßÕ«—¬«–Õ◊Ë π  Ê  ´÷Ë ßπ”¡“∂÷ ß¿“«–

∑ÿææ≈¿“æ¢ÕßºŸâªÉ«¬ √«¡∑—Èß “¡“√∂≈¥Õÿ∫—µ‘°“√≥å

°“√‡ ’¬™’«‘µ·∫∫‡©’¬∫æ≈—π‰¥â¥â«¬
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∫∑§—¥¬àÕ

∫∑π”: ¿“«–∫“¥‡®Á∫¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anterior cruciate ligament injuries) æ∫‰¥â∫àÕ¬„π°≈ÿà¡

ª√–™“°√∑’Ë‡≈àπ°’Ã“ “¡“√∂∑”°“√√—°…“‰¥â‚¥¬°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anterior cruciate ligament

reconstruction (ACLR) ´÷Ëß‡ªìπ¡“µ√“∞“π (gold standard) ¢Õß°“√√—°…“¿“«–π’È ®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√ºà“µ—¥

ACL reconstruction §◊Õ °“√·°â‰¢¿“«–°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“∑’Ëº‘¥ª°µ‘„πºŸâªÉ«¬∑’Ë¡’°“√©’°¢“¥¢Õß‡ÕÁπ·°π

‡¢à“‰¢«â‡ âπÀπâ“ ·≈–‡æ◊ËÕ √â“ß§«“¡¡—Ëπ§ß„Àâ‡°‘¥¢÷Èπ¿“¬„π¢âÕ‡¢à“‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥â°≈—∫‰ª„™âß“πÀ√◊Õ‡≈àπ°’Ã“‰¥â

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ∑∫∑«π«√√≥°√√¡∑’Ë‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“·≈–º≈°“√ºà“µ—¥¢Õß°“√

ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡‚¥¬‡∑§π‘§ single bundle ·≈–

‡∑§π‘§ double-bundle

«‘∏’°“√¥”‡π‘π°“√»÷°…“: ‡ªìπ°“√∑∫∑«π«√√≥°√√¡

º≈°“√»÷°…“: ªí®®ÿ∫—π¡’°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (ACL) æ∫«à“ª√–°Õ∫¥â«¬

‡ âπ‡ÕÁπ Õß à«π §◊Õ anteromedial ·≈– posterolateral bundle °“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‚¥¬‡∑§π‘§

double-bundle (double bundle ACL reconstruction) ®÷ß∂Ÿ°§‘¥§âπ¢÷Èπ ·µà°“√ºà“µ—¥π—Èπ∑”‰¥â¬“°°«à“°“√ºà“µ—¥

·∫∫‡¥‘¡„™â‡«≈“„π°“√ºà“µ—¥¡“°¢÷Èπ °“√¬÷¥µ√÷ß¢Õß graft ∑”‰¥â¬“° ‰¡à‡À¡“– ¡°—∫ºŸâªÉ«¬∑’Ë¡’¢π“¥®ÿ¥‡°“–

‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∫√‘‡«≥°√–¥Ÿ°Àπâ“·¢âß∑’Ë¡’¢π“¥·§∫À√◊Õ¡’¢π“¥‡≈Á°°«à“ 14 ¡‘≈≈‘‡¡µ√ ®÷ß¡’§«“¡ π„®

°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡ âπ‡¥’¬«„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡ (anatomic single

bundle ACL reconstruction) ´÷Ëß«“ß„πµ”·Àπàß‡¥‘¡¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anatomic ACL) „Àâµ”·ÀπàßÕ¬Ÿà

√–À«à“ß Õß bundle ‚¥¬‡®“– femoral tunnel ºà“π∑“ß anteromedial portal º≈°“√ºà“µ—¥¥â«¬‡∑§π‘§ double

bundle ACLR ¡’§«“¡¡—Ëπ§ß¢Õß‡¢à“„π·π« anterior translation ·≈– rotational stability ∑’Ë¥’°«à“ ·≈–¡’§à“§–·ππ

IKDC (International Knee Documentation Committee knee scoring) ∑’Ë Ÿß°«à“ Õ¬à“ß‰√°Áµ“¡§à“∑’Ë‰¥â¡’ª√‘¡“≥∑’Ë

·µ°µà“ß‡æ’¬ß‡≈Á°πâÕ¬
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®’√«—∏πå °‘® ¡“π¡‘µ√ æ∫.  ««.»—≈¬»“ µ√å ÕÕ√å‚∏ªî¥‘° å*
*°≈ÿà¡ß“π»—≈¬°√√¡°√–¥Ÿ° ‚√ßæ¬“∫“≈‡®√‘≠°√ÿßª√–™“√—°…å  ”π—°°“√·æ∑¬å °√ÿß‡∑æ¡À“π§√

∫∑§—¥¬àÕ (µàÕ)

 √ÿªº≈°“√«‘®—¬: °“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‰¥â√—∫°“√æ—≤π“®“°‡∑§π‘§ trans-tibial tunnel ‰ª¬—ß‡∑§π‘§

double-bundle ·µà°“√ºà“µ—¥‚¥¬‡∑§π‘§ double-bundle ¡’§«“¡¬ÿàß¬“°·≈–º≈°“√√—°…“∑“ß§≈‘π‘° ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫‡∑§π‘§ single bundle ¬—ß‰¡à¥’°«à“Õ¬à“ß™—¥‡®π ·≈–§«“¡„ à„®‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπ

Àπâ“∑”„Àâ‡∑§π‘§°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡ âπ‡¥’¬«„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡

(anatomic single bundle ACL reconstruction) °≈—∫¡“‰¥â√—∫§«“¡ π„®

§” ”§—≠: ‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ °“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπ

Àπâ“‡¥‘¡



ë «“√ “√‚√ßæ¬“∫“≈‡®√‘≠°√ÿßª√–™“√—°…å ë76

∫∑§«“¡ª√‘∑—»πå
Review Article

Anatomic single bundle anterior cruciate ligament reconstruction

Jeerawat Kitsamanmit M.D.*
*Department of Orthopedics, Charoenkrung Pracharak Hospital, Medical Service Department, Bangkok Metropolitan Administration

Abstract

Introduction: Anterior cruciate ligament injuries most commonly occur in athletes and the physically active.
Anterior cruciate ligament (ACL) reconstruction (ACLR) has been accepted worldwide as the standard treatment
for symptomatic patients with ACL injuries. The ultimate goal of Anterior Cruciate Ligament (ACL) reconstruction
is the restoration of normal knee kinematics in patients with functionally unstable ACL deficient knees.

Objective: to review of the literature looking at the anatomy of the Anterior Cruciate Ligament, review the
outcomes of single and double bundle ACL reconstruction.

Methodology: review article

Result: Several anatomical studies have shown that the anteriorcruciate ligament (ACL) can be distinguished
into 2 functional bundles, the anteromedial (AM) and the posterolateral(PL). The concept of double bundle ACL
reconstruction was initially described. Double bundle ACL technique increases the operating time, the operative
complexity of passing andsecuring the two grafts. A patient has an insertion site less than14 mm in diameter;
a double-bundle reconstruction is a contraindication. Attention has returned to single bundle grafts placed
anatomically using the anteromedial portal as a method of placing the femoral tunnel independent of the tibial
tunnel (anatomic single bundle ACLR). A meta-analysis showed that double bundle ACL reconstruction resulted
in significantly better AP and rotational stability and higher International Knee Documentation Committee (IKDC)
objective scores. However, no significant differences in subjective outcome measures were detected.

Conclusion: Anterior cruciate ligament reconstruction has progressed from the transtibial placement of isometric
single bundle grafts through the complex surgery of double bundle reconstruction. The appreciation of the
technical difficulty of double bundle reconstruction the lack of a clear advantage in clinical outcome and the
improved awareness of the anatomy of the ACL insertion has led to a return to anatomical single bundle ACL
reconstruction.

Keywords: Anterior cruciate ligament, Anatomic single bundle anterior cruciate ligament reconstruction
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∫∑π”
¿“«–∫“¥‡®Á∫¢Õß‡ÕÁπ·°π‰¢«â ‡ âπÀπâ“

(anterior cruciate ligament injuries) æ∫‰¥â∫àÕ¬„π

°≈ÿà¡ª√–™“°√∑’Ë‡≈àπ°’Ã“‚¥¬‡©æ“–„π°≈ÿà¡Õ“¬ÿ 16

∂÷ß 39 ªï1 ‚¥¬¡’°“√∫“¥‡®Á∫„π‡æ»À≠‘ß¡“°°«à“

‡æ»™“¬∂÷ß 4 ‡∑à“ “¡“√∂∑”°“√√—°…“‰¥â‚¥¬°“√

ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anterior cruciate

ligament reconstruction (ACLR) ´÷Ëß‡ªìπ¡“µ√“∞“π

(gold standard) ¢Õß°“√√—°…“¿“«–π’È2 πÕ°®“°π’È

°“√ºà“µ—¥ anterior cruciate l igament (ACL)

reconstruction ¬—ß‡ªìπ°“√ºà“µ—¥∑’Ë¡’ª√‘¡“≥Õ—π¥—∫

µâπ¢Õß°“√ºà“µ—¥∑“ßÕÕ√å‚∏ªî¥‘° å ´÷Ëß¡’√“¬ß“π∂÷ß

100,000 √“¬µàÕªï„π À√—∞Õ‡¡√‘°“3

®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√ºà“µ—¥ ACL recon-

struction §◊Õ °“√·°â‰¢¿“«–°“√‡§≈◊ËÕπ‰À«¢Õß

¢âÕ‡¢à“∑’Ëº‘¥ª°µ‘„πºŸâªÉ«¬∑’Ë¡’°“√©’°¢“¥¢Õß‡ÕÁπ·°π

‰¢«â‡ âπÀπâ“ ·≈–‡æ◊ËÕ √â“ß§«“¡¡—Ëπ§ß„Àâ‡°‘¥¢÷Èπ

¿“¬„π¢âÕ‡¢à“‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥â°≈—∫‰ª„™âß“πÀ√◊Õ‡≈àπ

°’Ã“‰¥â ¡’°“√µ—Èß ¡¡ÿµ‘∞“π«à“¢âÕ‡¢à“∑’Ë¡’°“√

‡ª≈’Ë¬π·ª≈ß°“√‡§≈◊ËÕπ‰À«¿“¬„π¢âÕ‡¢à“‚¥¬¡’

§«“¡·µ°µà“ß®“°¿“«–ª°µ‘¿“¬À≈—ß°“√ºà“µ—¥ ACL

reconstruction π—Èπ‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß°“√‡°‘¥¿“«–

¢âÕ‡¢à“‡ ◊ËÕ¡µ“¡¡“ ¥—ßπ—Èπ À“°‡√“ “¡“√∂∑”°“√

ºà“µ—¥ anatomic ACL reconstruction ‰¥âπ—Èπ ®–™à«¬

≈¥°“√‡°‘¥¿“«–¢âÕ‡¢à“‡ ◊ËÕ¡∑’Ë®–‡°‘¥¢÷Èπ„π√–¬–¬“«4

„πªï 19905 ‰¥â¡’°“√æ—≤π“‡∑§π‘§°“√ºà“µ—¥

ACL reconstruction ‚¥¬°“√∑”‡ªìπ trans-tibial tunnel

technique (√Ÿª¿“æ∑’Ë 1) ‚¥¬∑”‚æ√ß‡®“–¥â“π°√–¥Ÿ°

(femoral tunnel) ºà“π∑“ß tibial tunnel ´÷Ëß®–∑”„Àâ

femoral tunnel Õ¬Ÿà„πµ”·Àπàß∑’Ë‰¡à‡ªìπ‰ªµ“¡

°“¬«‘¿“§‡¥‘¡ (non- anatomic femoral tunnel) ´÷Ëß Ÿß

·≈–À≈—ß°«à“µ”·Àπàß‡°“–‡¥‘¡¢Õß‡ÕÁπ·°π‰¢«â

‡ âπÀπâ“ (native femoral footprint) º≈°“√ºà“µ—¥

§àÕπ¢â“ß‰¥âº≈¥’ æ∫«à“ „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥«‘∏’

°“√π’È®–¡’°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“∑“ß¥â“πÀπâ“À≈—ß

(antero-posterior translation)‡≈Á°πâÕ¬‚¥¬°“√µ√«®

Lachman ·≈–„™â arthrometer «—¥ ·µàºŸâªÉ«¬¬—ß§ß¡’

§«“¡‰¡à¡—Ëπ§ß„π°“√∫‘¥À¡ÿπ¢Õß¢âÕ‡¢à“ (rotational

stability) ‡°‘¥¢÷ÈπÕ¬Ÿà

‡¡◊ËÕ¡’°“√»÷°…“‡ÕÁπ·°π‰¢«â‡ âπÀπâ“¡“°¢÷Èπ

∑”„Àâ¡’§«“¡‡¢â“„®°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπ

Àπâ“¥’¢÷Èπ ®“°°“√»÷°…“‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (ACL)

æ∫«à“ ª√–°Õ∫¥â«¬‡ âπ‡ÕÁπ Õß à«π §◊Õ anteromedial

·≈– posterolateral bundle ‚¥¬∑”ß“π√à«¡°—π„π°“√

„Àâ§«“¡¡—Ëπ§ß„π·π«Àπâ“À≈—ß (anteroposterior) ·≈–

·π«°“√À¡ÿπ (rotational stability) ®÷ß‡ªìπ∑’Ë¡“¢Õß

‡∑§π‘§°“√ºà“µ—¥ double bundle ACL reconstruction7

µàÕ¡“¡’°“√æ—≤π“‚¥¬°“√∑” femoral tunnel ºà“π

anteromedial portal8 (√Ÿª¿“æ∑’Ë 2) ∑”„Àâ°“√«“ß

µ”·Àπàß¢Õß femoral tunnel ∑”‰¥â¥’¢÷Èπ√«¡∂÷ß¡’°“√

»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ßµ”·Àπàß·πà™—¥¢Õß ACL ®÷ßæ—≤π“

‡°‘¥‡ªìπ anatomic double bundle technique ·¡â«à“

°“√ºà“µ—¥™π‘¥π’È®–‰¥â§ÿ≥≈—°…≥–¢Õß‡ âπ‡ÕÁπ„°≈â

‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡ ·µà°“√ºà“µ—¥π—Èπ

∑”‰¥â¬“°°«à“°“√ºà“µ—¥·∫∫‡¥‘¡ „™â‡«≈“„π°“√

ºà“µ—¥¡“°¢÷Èπ °“√¬÷¥µ√÷ß¢Õß graft ∑”‰¥â¬“°¢÷Èπ

√«¡∂÷ßÀ“°¡’°“√¢“¥„À¡à¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“

‡ âππ’ÈÕ’°§√—Èß¿“¬À≈—ß°“√ºà“µ—¥ ‡¡◊ËÕ®–∑”°“√ºà“µ—¥

√Ÿª¿“æ∑’Ë 1 · ¥ß trans-tibial tunnel technique6
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„À¡àπ—Èπ®–¡’§«“¡¬“°¡“° ‡π◊ËÕß®“°°“√‡®“–

°√–¥Ÿ°¥â“π femur 2 ™àÕß ´÷Ëß°àÕ„Àâ‡°‘¥™àÕß«à“ß¢Õß

°√–¥Ÿ°ª√‘¡“≥¡“°·≈–À“µ”·Àπàß¢Õß°√–¥Ÿ°¥’

‡æ◊ËÕ¬÷¥‡ âπ‡ÕÁπ„À¡à‰¥â¬“° ·≈–ªí≠À“∑’Ë ”§—≠§◊Õ ‰¡à

‡À¡“– ¡°—∫ºŸâªÉ«¬∑’Ë¡’¢π“¥®ÿ¥‡°“–‡ÕÁπ·°π

‰¢«â‡ âπÀπâ“∫√‘‡«≥°√–¥Ÿ°Àπâ“·¢âß∑’Ë¡’¢π“¥·§∫

À√◊Õ¡’¢π“¥‡≈Á°°«à“ 14 ¡‘≈≈‘‡¡µ√

‡∑§π‘§°“√ºà“µ—¥·∫∫ anatomic single bundle

ACLR ®÷ß‰¥â√—∫°“√æ—≤π“‚¥¬„™â single bundle grafts9

·µà«“ß„πµ”·Àπàß∑’Ë‡ªìπ°“¬«‘¿“§‡¥‘¡¢Õßµ”·Àπàß

‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anatomic ACL) ´÷ËßÕ¬Ÿà

√–À«à“ß Õß bundle ‚¥¬‡®“– femoral tunnel ºà“π

∑“ß anteromedial portal ‡æ◊ËÕ„Àâ‰¥â®ÿ¥∑’Ë‡ªìπ anatomic

ACL ∑’ËΩíòß femur ·≈–≈¥ªí≠À“∑’Ë‡°‘¥¢÷Èπ®“°°“√∑”

double bundle reconstruction ·≈–‰¥â°“√‡§≈◊ËÕπ‰À«

¢Õß¿“¬„π¢âÕ‡¢à“„°≈â‡§’¬ß¢âÕ‡¢à“ª°µ‘ ‡∑§π‘§

anatomic single bundle ACLR ‡À¡“– ¡°—∫°≈ÿà¡ºŸâªÉ«¬

∑’Ë¡’®ÿ¥‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∑’Ë¡’¢π“¥‡≈Á°¡’°“√

∫“¥‡®Á∫¢Õß‡ âπ‡ÕÁπÀ≈“¬‡ âπ (multiligamentous

injury) ≈—°…≥–™àÕß°√–¥Ÿ° intercondylar notch

∑’Ë·§∫

≈—°…≥–∑“ß°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â

‡ âπÀπâ“ ACL
‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL ¡’§«“¡°«â“ß

ª√–¡“≥ 7-12 ¡‘≈≈‘‡¡µ√ ·≈–¡’§«“¡¬“«ª√–¡“≥

31-35 ¡‘≈≈‘‡¡µ√10 ¢π“¥¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“

ACL ‰¡à‡∑à“°—πµ≈Õ¥ ‚¥¬æ∫«à“ ®ÿ¥‡°“–∫√‘‡«≥

°√–¥Ÿ° tibia ¡’¢π“¥„À≠à°«à“∫√‘‡«≥°≈“ß≈”

(midsubstance) ·≈–„À≠à°«à“®ÿ¥‡°“–∑’Ë∫√‘‡«≥°√–¥Ÿ°

femur ª√–¡“≥√âÕ¬≈– 12011 ∑”„Àâ∑’Ë®ÿ¥‡°“–∑’Ë∫√‘‡«≥

tibia ¡’≈—°…≥–·ºà¢¬“¬ÕÕ°§≈â“¬æ—¥ (fanned-out

shape) ‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL ª√–°Õ∫¥â«¬ 2

bundle §◊Õ anteromedial(AM) bundle ·≈–posterolateral

(PL) bundle (√Ÿª¿“æ∑’Ë 3) ‚¥¬ Palmar12 ‡ªìπ§π·√°

∑’Ë√“¬ß“π‰«â„πªï 1938 ‚¥¬™◊ËÕ¢Õß·µà≈– bundle ‡√’¬°

µ“¡µ”·Àπàß∑’Ë¬÷¥‡°“–µ‘¥∫√‘‡«≥°√–¥Ÿ° tibia

√Ÿª¿“æ∑’Ë 2 · ¥ß medial portal technique6

√Ÿª¿“æ∑’Ë 3 · ¥ßanteromedial (AM) bundle ·≈–

posterolateral (PL) bundle6
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®ÿ¥‡°“–¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

∫√‘‡«≥°√–¥Ÿ° femur (femoral insertion

site) (√Ÿª¿“æ∑’Ë 4)

µ”·Àπàß®ÿ¥‡°“–¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

∫√‘‡«≥°√–¥Ÿ° femur ®–Õ¬Ÿà∫√‘‡«≥¥â“π„πÀ≈—ß ÿ¥

¢Õß°√–¥Ÿ° lateral femoral condyle (most posterior

medial aspect) ´÷Ëß®–«“ßµ—«Õ¬Ÿà„µâ·≈–À≈—ßµàÕ Lateral

Intercondylar ridge À√◊Õ Residentís ridge „π∑à“‡¢à“ßÕ

90 Õß»“

 à«π bifurcate ridge ‡ªìπ·π« —π°√–¥Ÿ°∑’ËÕ¬Ÿà

√–À«à“ß°≈“ß¢Õß®ÿ¥‡°“–¢Õß anteromedial ·≈–

posterolateral bundle ¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

®ÿ¥‡°“–¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∫√‘‡«≥

°√–¥Ÿ° tibia (tibial insertion site)
‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL ®–‡°“–∑’Ë anterior

intercondylar fossa ‡©’¬ß¡“∑“ß¥â“π anterolateral

µàÕ medial tibial spine ¢Õ∫À≈—ß¢Õß anterior horn

¢Õß lateral meniscus  “¡“√∂„™â‡ªìπ anatomical

landmark ∑’Ëπà“‡™◊ËÕ∂◊Õ‰¥â ‚¥¬æ∫«à“®ÿ¥°÷Ëß°≈“ß¢Õß

ACL footprint Õ¬Ÿà·π«‡¥’¬«°—∫À√◊ÕÀπâ“µàÕ¢Õ∫À≈—ß

¢Õß anterior horn ¢Õßlateral meniscus (√Ÿª¿“æ∑’Ë 5)

√Ÿª¿“æ∑’Ë 4 · ¥ß®ÿ¥‡°“–¢Õß ACL ∫√‘‡«≥ femur13

Àπâ“∑’Ë¢Õß ACL

‡ªìπ∑’Ë∑√“∫°—π¥’«à“‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

„Àâ§«“¡¡—Ëπ§ß¢Õß¢âÕ‡¢à“·≈–∑”Àπâ“∑’ËªÑÕß°—π°“√

‡§≈◊ËÕπ‰À«∑“ß¥â“πÀπâ“ (anterior translation) ·≈–

°“√∫‘¥À¡ÿπ‡¢â“„π (internal rotation) ¢Õß°√–¥Ÿ° tibia

µàÕ°√–¥Ÿ° femur ®“°°“√»÷°…“‚¥¬ÕÕ°·√ß¥—π

°√–¥Ÿ° tibia‰ª¥â“πÀπâ“ (anterior translation) ‡¡◊ËÕ«—¥

·√ß∑’Ë‡°‘¥¢÷Èπ„π‡ âπ‡ÕÁπ Õß à«π¢Õß ACL æ∫«à“

posterolateral bundle ®–√—∫·√ß¡“°°«à“ anteromedial

bundle ‡¡◊ËÕ¡’°“√ßÕ‡¢à“πâÕ¬ Ê §◊Õ µ—Èß·µà 0-45 Õß»“

·≈–‡¡◊ËÕßÕ‡¢à“¡“°°«à“π—Èπ ·√ß∑’Ë°√–∑”µàÕ AM ®–

§ß∑’Ëµ≈Õ¥°“√‡§≈◊ËÕπ‰À« πÕ°®“°π’È¬—ß¡’°“√»÷°…“

‚¥¬‡æ‘Ë¡·√ß∫‘¥À¡ÿπ‡¢â“„π°√–∑”„Àâ‡°‘¥ internal

rotation √à«¡°—∫ valgus force æ∫«à“ PL √—∫·√ß

ª√‘¡“≥¡“°°«à“‡¡◊ËÕßÕ‡¢à“πâÕ¬ Ê ·≈–®–≈¥≈ß‡¡◊ËÕ

ßÕ‡¢à“¡“°¢÷Èπ (µ—Èß·µà°“√‡§≈◊ËÕπ‰À« 0-30 Õß»“) ´÷Ëß

®“°¢âÕ¡Ÿ≈π’È∑”„Àâ‡√“‰¥â∑√“∫«à“ ®“°‡¥‘¡∑’Ë‡√“§‘¥«à“

PL ‡ªìπµ—«ªÑÕß°—π‡©æ“–°“√∫‘¥À¡ÿπ¢Õß‡¢à“ ·≈– AM

∑”Àπâ“∑’ËªÑÕß°—π°“√‡§≈◊ËÕπ‰À«∑“ß¥â“πÀπâ“ (anterior

translation) π—Èπ Õ“®®–‡ªìπ·§à à«πÀπ÷Ëß ·µà‡ âπ‡ÕÁπ

√Ÿª¿“æ∑’Ë 5 · ¥ß®ÿ¥‡°“–¢Õß ACL ∫√‘‡«≥ tibia13 (b)
attachment midpoint of the anterior horn of the lateral
meniscus, (d) anterior attachment of the posterior horn
of the lateral meniscus
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∑—Èß Õß à«ππ—Èπ™à«¬ªÑÕß°—π°“√‡§≈◊ËÕπ‰À«∑“ß¥â“π

Àπâ“ (anterior translat ion) ·≈–°“√∫‘¥À¡ÿπ

(rotationlaxity) ·µà®–¡“°πâÕ¬µà“ß°—π‡¡◊ËÕ¡’°“√ßÕ

‡¢à“∑’ËÕß»“µà“ß°—π ‚¥¬À“°‡√“µ—¥ à«π¢Õß PL ·≈–

«—¥ anterior translation ·≈– rotation ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

ßÕ‡¢à“µ—Èß·µà 0-30 Õß»“ ·µàÀ“°µ—¥ AM π—Èπ®–‡°‘¥

anterior tibial translation ‡¡◊ËÕßÕ‡¢à“¡“°°«à“ 60-90

Õß»“14

‡∑§π‘§°“√ºà“µ—¥ anatomic single bundle

ACL reconstruction
graft choice and preparation

graft ∑’Ë„™â ”À√—∫°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â

‡ âπÀπâ“¡’À≈“¬™π‘¥ ‰¥â·°à bone-patella tendon-bone

graft, hamstring graft (semitendinosus ·≈– gracillis)

·µà„π√–¬–À≈—ß graft ∑’Ë∑”®“°‡ âπ‡ÕÁπ°≈â“¡‡π◊ÈÕ

hamstring ‡ªìπ∑’Ëπ‘¬¡¡“°¢÷Èπµ“¡≈”¥—∫ ¥â«¬

§ÿ≥ ¡∫—µ‘∑“ß™’«°≈»“ µ√å (biomechanic) ‡∑§π‘§

°“√¬÷¥µ√÷ß (fixation technique) ·≈– minimal harvest-

site morbidity „πªí®®ÿ∫—ππ’Èº≈°“√√—°…“√–À«à“ß graft

2 ™π‘¥π’È‰¡à¡’§«“¡·µ°µà“ß°—π15-16

°“√‡µ√’¬¡ graft ‡√‘Ë¡‡ªî¥·º≈∑’Ë∫√‘‡«≥µË”®“°

·π«¢âÕ ‚¥¬§≈”µ”·Àπàß¢Õ∫∫π¢Õß sartorial fascia

·≈–Õ¬Ÿà°÷Ëß°≈“ß√–À«à“ß¢Õ∫Àπâ“·≈–¢Õ∫„π¢Õß

 à«πµâπ¢Õß°√–¥Ÿ° tibia ®“°π—Èπ·À«°ºà“π™—Èπ

subcutaneous ≈÷°‰ª°Á®–æ∫ sartorial fascia „µâµàÕ

fascia π’È®–æ∫‡ âπ‡ÕÁπ°≈â“¡‡π◊ÈÕ gracillis ·≈–‡ âπ‡ÕÁπ

semitendinosus ‚¥¬‡ âπ‡ÕÁπ°≈â“¡‡π◊ÈÕ gracillis ®–

Õ¬Ÿà¥â“π∫π ·≈â«„Àâ„™â‡§√◊ËÕß¡◊Õ periosteal elevator

·≈–∑’Ë„µâ®ÿ¥‡°“–¢Õß‡ âπ‡ÕÁπ∑—Èß Õß‡ âπ ·≈â«‡¬Á∫

ª≈“¬‡ âπ‡ÕÁπ‰«â¥â«¬‰À¡‡¬Á∫∑’Ë≈–≈“¬‰¥â¢π“¥„À≠à

®“°π—Èπ„™â ‡§√◊ËÕß¡◊Õ tendon stripper ∑”°“√ harvest

graft  ”À√—∫‡ âπ‡ÕÁπ semitendinosus π—Èπ®”‡ªìπ

µâÕßÀ“ gastrocnemius branch ´÷Ëß®”‡ªìπµâÕßµ—¥

branch π’È°àÕπ∑”°“√ harvest ¡‘‡™àππ—Èπ®–‰¥â‡ âπ‡ÕÁπ

∑’Ë —Èπ·≈–‡≈Á°°«à“∑’Ë§«√®–‰¥â

‡¡◊ËÕ‰¥â graft ·≈â«π”¡“«“ß∫π‚µä–‡µ√’¬¡ graft

«—¥¢π“¥ graft ∑—Èß 2 ‡ âπ ®“°π—Èππ”¡“∑”‡ªìπ≈—°…≥–

triple hamstring graft ‡æ◊ËÕ„Àâ graft ¡’¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ßª√–¡“≥ 8-9 ¡‘≈≈‘‡¡µ√ ®“°π—Èππ” graft

∑’Ë‰¥â¡“¢÷ßµ÷ß¥â«¬‡§√◊ËÕß tensioner ‚¥¬¥â“πÀπ÷Ëß√âÕ¬

¥â«¬ endobutton µ“¡§«“¡¬“«¢Õß™àÕß‚æ√ß°√–¥Ÿ°

femur ∑’Ë‰¥â‡µ√’¬¡‰«â·≈â«

°“√„™âµ”·Àπàß„π°“√À“®ÿ¥∑’Ë®–‡®“–

tunnel ‡æ◊ËÕ„Àâ‰¥âµ“¡ anatomic ‡¥‘¡
°“√ºà“µ—¥ arthroscopic ACL reconstruction „π

™à«ß acute À√◊Õ subacute ACL injury ®– “¡“√∂

‡ÀÁπ à«π∑’Ë‡À≈◊Õ¢Õß‡ âπ‡ÕÁπ (ACL stump) ‡¥‘¡‰¥â°Á

®–‰¡à¡’ªí≠À“„π°“√À“µ”·Àπàß¢Õß®ÿ¥‡°“– ACL ‡¥‘¡

(√Ÿª¿“æ∑’Ë 6)

·µà„π chronic cases ∫“ß√“¬‰¡à “¡“√∂À“

µ”·Àπàß¢Õß®ÿ¥‡°“– ACL ‡¥‘¡‰¥â ®÷ßµâÕß„™â°“¬«‘¿“§

(anatomy) ·≈– µ”·Àπàß (landmark) ‡æ◊ËÕ„™â„π°“√

‡µ√’¬¡™àÕß¬÷¥‡ âπ‡ÕÁπ (graft tunnel)

√Ÿª¿“æ∑’Ë 6  ®“°°≈âÕß àÕß¢âÕ‡¢à“ (arthroscope) · ¥ß
femoral ACL stump ‡¥‘¡6
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µ”·Àπàß®ÿ¥‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∑’Ë

°√–¥Ÿ° femur (landmarks at femoral

side) (√Ÿª¿“æ∑’Ë 7)

1. lateral intercondylar ridge À√◊Õ eesidentûs

ridge

‡ªìπ —π°√–¥Ÿ°«“ßµ—«Õ¬Ÿà∑’Ë medial wall of lateral

femoral condyle ‚¥¬®–«“ßµ—«„π·π« proximal to

distal  ‘Èπ ÿ¥∑’Ë articular cartilage „π∑à“‡¢à“‡À¬’¬¥ ·≈–

®“°°“√»÷°…“ “¡“√∂æ∫·π« —π°√–¥Ÿ°π’È ‰¥â

ª√–¡“≥√âÕ¬≈– 90 „πª√–™“°√∑—Ë«‰ª ·≈–¬—ß

 “¡“√∂¡Õß‡ÀÁπ‰¥âßà“¬ºà“π°≈âÕß‡ªìπ anatomical

landmark ∑’Ë ”§—≠ §◊Õ ®–‰¡àæ∫«à“¡’‰ø‡∫Õ√å¢Õß ACL

‡°“–Õ¬ŸàÀπâ“À√◊Õ‡Àπ◊ÕµàÕ residentís ridge17

2. lateral bifurcate ridge

·π« —π°√–¥Ÿ°∑’Ë«“ßµ—«§àÕπ¢â“ß®–µ—Èß©“°°—∫

residentûs ridge ·≈–«“ßµ—«®“° residentûs ridge ‰ª

¬—ß¢Õ∫¢Õß posterior articular cartilage  “¡“√∂æ∫

·π« —π°√–¥Ÿ°π’Èª√–¡“≥√âÕ¬≈– 64 ·≈–·π« —π

°√–¥Ÿ°π’È«“ßµ—«·∫àß√–À«à“ß AM bundle ·≈– PL

bundle

√Ÿª¿“æ∑’Ë 7  ®“°°≈âÕß àÕß¢âÕ‡¢à“ (arthroscope) · ¥ß
landmark atfemoral side6

µ”·Àπàß®ÿ¥‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∑’Ë

°√–¥Ÿ° tibial (landmarks at tibial side)
(√Ÿª¿“æ∑’Ë 8)

1. over the back ridge (posterior interspinous

ridge, retro-eminence ridge)

§◊Õ µ”·Àπàß∫√‘‡«≥∑’Ë transverse interspinous

ridge ∑’ËÕ¬Ÿà∫π apex of the posterior slope of tibial

plateau (just anterior to PCL attachment) ®“°°“√

»÷°…“ æ∫«à“ ®ÿ¥°÷Ëß°≈“ß¢Õß tibial footprint Õ¬Ÿà∑’Ë

16-20 ¡‘≈≈‘‡¡µ√ Àπâ“µàÕ retro-eminence ridge18

2. anterior horn lateral meniscus

®“°°“√»÷°…“æ∫«à“ ®ÿ¥°÷Ëß°≈“ß¢Õß tibial

footprint Õ¬Ÿà·π«‡¥’¬«°—∫À√◊ÕÀπâ“µàÕ¢Õ∫À≈—ß¢Õß

anterior horn ¢Õß lateral meniscus18

√Ÿª¿“æ∑’Ë 8  · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß®ÿ¥‡°“– ACL
°—∫ A.) Over the back ridge13 ·≈– B.X anterior horn
lateral meniscus6
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‡∑§π‘§°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° femur
(√Ÿª¿“æ∑’Ë 9)

À≈—ß®“°∑’Ë√–∫ÿµ”·Àπàß∑’Ë®–‡®“–™àÕß‚æ√ß

°√–¥Ÿ° femur ·≈â« ªí®®ÿ∫—ππ‘¬¡‡®“–™àÕß‚æ√ß°√–¥Ÿ°

femur ºà“π∑“ß anteromedial portal ‡π◊ËÕß®“°¡’¢âÕ¥’

§◊Õ ¡’Õ‘ √–„π°“√‡≈◊Õ°µ”·Àπàß‡®“–∑’Ë‡ªìπ‰ªµ“¡

°“¬«‘¿“§‡¥‘¡‰¥â¥’°«à“‡®“–ºà“π∑“ß transtibial tunnel

°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° femur ‡√‘Ë¡µâπ¥â«¬°“√∑”

anteromedial portal „ÀâµË” ÿ¥‚¥¬∑’Ë‰¡à∫“¥‡®Á∫µàÕ

medial meniscus ·≈–„Àâ portal Õ¬Ÿà∑“ß¥â“π„π ÿ¥‚¥¬∑’Ë

‰¡à∫“¥‡®Á∫µàÕ medial femoral condyle ‡æ◊ËÕ„Àâ·π«

°“√‡®“– femoral tunnel ‰¥âµ—Èß©“°¡“°∑’Ë ÿ¥ µàÕ¡“

°”Àπ¥µ”·Àπàß®ÿ¥°÷Ëß°≈“ß¢Õß femoral footprint ‡¥‘¡

‚¥¬„™â residentûs ridge ‡ªìπ®ÿ¥∫Õ°µ”·Àπàß À≈—ß

®“°π—Èπ„Àâ„™â reamer ‡ªìπª≈Õ°„π°“√π”°“√‡®“–

¥â«¬ beath pin ¡ÿ¡¢≥–∑”°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ°

femur „ÀâßÕ‡¢à“ª√–¡“≥ 110 Õß»“ ·≈–¢≥–‡®“–

π”¥â«¬ beath pin „Àâ°¥ª≈Õ°„Àâ™‘¥ anterior horn

¢Õß medial meniscus19 ‡æ◊ËÕ„Àâ∑“ßÕÕ°¢Õß beath

pin ¢≥–∑”°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° femur ÕÕ°

¢÷Èπ¥â“π∫π∫√‘‡«≥¥â“π anterolateral ¢Õßµâπ¢“ ∑”„Àâ

‰¡à∫“¥‡®Á∫µàÕº‘«¢âÕ ‡ âπª√– “∑ peroneal °≈â“¡‡π◊ÈÕ

gastrocnemius ·≈–‰¥â§«“¡¬“«¢Õß™àÕß‚æ√ß°√–¥Ÿ°

femur ∑’Ë‡æ’¬ßæÕ

√Ÿª¿“æ∑’Ë 9 · ¥ß°“√‡®“– femoral tunnel ¥â«¬ ream
tunnel6

‡∑§π‘§°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° tibia
°”Àπ¥®ÿ¥°÷Ëß°≈“ß¢Õßµ”·Àπàß®ÿ¥‡°“–‡ÕÁπ

·°π‰¢«â‡ âπÀπâ“∑’Ë°√–¥Ÿ° tibial ‡¥‘¡¥—ß°≈à“«¢â“ßµâπ

„Àâ„™â tibial aimer ·∫∫ tip-type À√◊Õ elbow-type

(√Ÿª¿“æ∑’Ë 10 A) „π°“√π”‡®“– beath pin (√Ÿª¿“æ∑’Ë

10 B) ‚¥¬µ—Èß¡ÿ¡¢Õß aimer „Àâ‡À¡“– ¡°—∫§«“¡

¬“«¢Õß graft ·≈–‡®“– tunnel µ“¡¢π“¥¢Õß graft

∑’Ë„™â

°“√¬÷¥µ√÷ß graft ¥â“π°√–¥Ÿ° femur
∑”§«“¡ –Õ“¥¿“¬„π¢âÕ‡¢à“„Àâ‡√’¬∫√âÕ¬·≈â«

π” graft ∑’Ë‡µ√’¬¡‰«âæ√âÕ¡°—∫ endobutton ≈“°
‡¢â“‰ª„π¢âÕ ·≈â«∑”°“√¥÷ß‡ âπ‰À¡¢Õß endobutton
∑’Ë∫√‘‡«≥¥â“π anterolateral ¢Õßµâπ¢“‰ª∑“ß¥â“π
»’√…–®π endobutton ¬÷¥µ‘¥°—∫°√–¥Ÿ° femur ·≈â«
¥÷ß graft °≈—∫≈ß¡“„π¢âÕ®π graft µ√÷ß

√Ÿª¿“æ∑’Ë 10 · ¥ß°“√‡®“– tibial tunnel6 ¥â«¬ A)
tibial aimer, B) pin
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°“√¬÷¥µ√÷ß graft ¥â“π°√–¥Ÿ° tibia
°àÕπ∑”°“√¬÷¥µ√÷ß graft ¿“¬„π‚æ√ß‡®“–

¥â“π°√–¥Ÿ° tibia §«√∑”°“√ tension graft ‡ ’¬°àÕπ
‚¥¬¥÷ß graft ·≈–∑”°“√ßÕ‡À¬’¬¥‡¢à“ª√–¡“≥ 15-20 §√—Èß
®“°π—Èπ„ à guide pin ·≈â«„ à °Ÿ√™π‘¥ interference „π
∑à“‡¢à“‡À¬’¬¥ ÿ¥À√◊ÕßÕ‡≈Á°πâÕ¬ ‚¥¬‰¢ °√Ÿ‡¢â“¡“
®π à«πª≈“¬¢Õß °√ŸÕ¬Ÿà™‘¥¢Õ∫°√–¥Ÿ°ÕàÕπ¿“¬„π

¢âÕæÕ¥’

º≈°“√√—°…“ (clinical outcome)
„π°“√ª√–‡¡‘πº≈°“√ºà“µ—¥  “¡“√∂„™â

‡§√◊ËÕß¡◊Õµà“ß Ê „π°“√ª√–‡¡‘π∑’Ëπ‘¬¡„™â ‰¥â·°à

1. °“√µ√«®§«“¡¡—Ëπ§ß¢âÕ‡¢à“„π∑‘»∑“ßµà“ß Ê

a. anterior translation stability

i. anterior drawer test ‡ªìπ°“√

ª√–‡¡‘π‚¥¬ºŸâµ√«® (subjective outcome) §«“¡

‡∑’Ë¬ß·≈–§«“¡πà“‡™◊ËÕ∂◊Õ§àÕπ¢â“ßµË”

ii. Lachmanûs test ¡’ sensitivity  Ÿß°«à“

anterior drawer test

iii. arthrometer (KT-1000,KT-2000)

b. rotational stability

i. pivot shift test

2. ·∫∫ª√–‡¡‘πÕ“°“√·≈–Õ“°“√· ¥ßµà“ß Ê

a. °“√ª√–‡¡‘π·∫∫ subjective

i. Lysholm score

ii. Tegner score

b. °“√ª√–‡¡‘π·∫∫ objective

i. KOOS (knee osteoarthritis outcome

score)

ii. IKDC (International Knee

Documentation Committee

knee scoring system)

º≈‡ª√’¬∫‡∑’¬∫∑“ß§≈‘π‘°
Hussein ·≈–§≥–20 ∑”°“√»÷°…“„πºŸâªÉ«¬

®”π«π 261 §π ‚¥¬‡ª√’¬∫‡∑’¬∫‡∑§π‘§°“√ºà“µ—¥

√–À«à“ß conventional single bundle (trantibial),

anatomic single bundle ·≈– anatomic double bundle

ACLR ‚¥¬∑”°“√»÷°…“„π√Ÿª·∫∫ prospective

randomization ·≈–¡’°“√«—¥º≈°“√√—°…“‚¥¬¥Ÿ®“°

Lysholm score, IKDC, §«“¡·µ°µà“ß¢Õß double

bundle ACLR ª√–‡¡‘π‚¥¬„™â‡§√◊ËÕß¡◊Õ KT-1000 ·≈–

°“√µ√«® pivot shift test º≈°“√»÷°…“ æ∫«à“ °≈ÿà¡

∑’Ëºà“µ—¥¥â«¬‡∑§π‘§ anatomic single bundle ACLR ¡’

§«“¡·µ°µà“ß¢Õß anterior translation ·≈– rotational

stability ∑’Ë¥’°«à“°≈ÿà¡∑’Ëºà“µ—¥¥â«¬‡∑§π‘§ single bundle

(trantibial) ·≈–°≈ÿà¡∑’Ëºà“µ—¥¥â«¬‡∑§π‘§ anatomic

double bundle ACLR ¡’§«“¡·µ°µà“ß¢Õß anterior

translation ·≈– rotational stability ∑’Ë¥’°«à“°≈ÿà¡∑’Ë

ºà“µ—¥¥â«¬‡∑§π‘§ anatomic single bundle ACLR ·µà

¡’ª√‘¡“≥∑’Ë·µ°µà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬ ∑”„ÀâÕ“®®–

‰¡à¡’§«“¡ ”§—≠∑“ß§≈‘π‘° Õ¬à“ß‰√°Áµ“¡°“√»÷°…“

π’È∫Õ°§«“¡ ”§—≠¢Õß°“√ºà“µ—¥ √â“ß‡ âπ‡ÕÁπ·°π

‡¢à“‰¢«âÀπâ“„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ‰¢«âÀπâ“‡¥‘¡

Xu et al21 ∑”°“√»÷°…“ meta analysis æ∫«à“ °“√

ºà“µ—¥¥â«¬‡∑§π‘§ double bundle ACLR ¡’§«“¡

¡—Ëπ§ß¢Õß‡¢à“„π·π« anterior translation ·≈–

rotational stability ∑’Ë¥’°«à“·≈–¡’§à“§–·ππ IKDC

(International Knee Documentation Committee knee

scoring) ∑’Ë Ÿß°«à“ Õ¬à“ß‰√°Áµ“¡§à“∑’Ë‰¥â¡’ª√‘¡“≥∑’Ë

·µ°µà“ß‡æ’¬ß‡≈Á°πâÕ¬ ·≈–§«“¡¡—Ëπ§ß¢Õß‡¢à“„π·π«

rotational stability ∂Ÿ°«—¥‚¥¬„™â pivot shift test ´÷Ëß

‡ªìπ subjective outcome ´÷Ëß¡’Õ§µ‘§àÕπ¢â“ß Ÿß
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 √ÿªº≈°“√»÷°…“
°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‰¥â√—∫°“√

æ—≤π“®“°‡∑§π‘§ trans-tibial tunnel ‰ª¬—ß‡∑§π‘§

double-bundle ·µà°“√ºà“µ—¥‚¥¬‡∑§π‘§ double-bundle

¡’§«“¡¬ÿàß¬“° ·≈–º≈°“√√—°…“∑“ß§≈‘π‘°‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫‡∑§π‘§ single bundle ¬—ß‰¡à¥’°«à“

Õ¬à“ß™—¥‡®π ·≈–§«“¡„ à„®‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß

‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ∑”„Àâ‡∑§π‘§°“√ºà“µ—¥ √â“ß

‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡ âπ‡¥’¬«„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß

°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡ (anatomic single bundle

ACL reconstruction) °≈—∫¡“‰¥â√—∫§«“¡ π„®
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