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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)
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„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√—∫
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