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1π‘ ‘µ∫—≥±‘µ»÷°…“ ¿“§«‘™“∑—πµ°√√¡À—µ∂°“√ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
2¿“§«‘™“∑—πµ°√√¡À—µ∂°“√ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
3¿“§«‘™“»—≈¬»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ ÿπ—¢µàÕ°“√µ—¥‡π◊ÈÕ‡¬◊ËÕ„π∫“ß à«π·≈â«ªî¥
∑—∫¥â«¬æÕ√åµ·≈π¥å´’‡¡πµå∑’Ëª√—∫ª√ÿß§ÿ≥¿“æ°—∫‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ

«— ¥ÿ·≈–«‘∏’°“√ ∑”°“√µ—¥‡π◊ÈÕ‡¬◊ËÕ„π∫“ß à«π„πøíπ°√“¡πâÕ¬¢Õß ÿπ—¢ 4 µ—« ®”π«π 35 ’́Ë ·≈–·∫àß‡ªìπ 3 °≈ÿà¡
°≈ÿà¡ 1 ªî¥¥â«¬‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ∑’Ëº ¡°—∫πÈ”°≈—Ëπ (®”π«π 10 ’́Ë) °≈ÿà¡ 2 ªî¥¥â«¬æÕ√åµ·≈π¥å´’‡¡πµå∑’Ë¡’∫‘ ¡—µ
ÕÕ°‰´¥å º ¡°—∫·§≈‡´’¬¡§≈Õ‰√¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 ·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈ §«“¡‡¢â¡¢âπ√âÕ¬≈– 1 (®”π«π
20 ´’Ë) √Õßæ◊Èπ¥â«¬°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå ·≈–∫Ÿ√≥–¥â«¬‡√´‘π §Õ¡‚æ ‘µ ‚¥¬∑—Èß Õß°≈ÿà¡®–∑¥≈Õß∑’Ë 7 ·≈–
70 «—π °≈ÿà¡ 3 ‡ªìπ°≈ÿà¡§«∫§ÿ¡∫«° ‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëµ—¥∂Ÿ°‡ªî¥‰«â‡ªìπ‡«≈“ 7 «—π (®”π«π 5 ’́Ë) ∑”°“√∂Õπøíπ
¿“¬„µâ°“√¥¡¬“ ≈∫ ·≈â«π”øíπ∑’Ë‰¥â‰ªºà“π°√–∫«π°“√µ√«®≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ‡æ◊ËÕª√–‡¡‘π°“√Õ—°‡ ∫
·≈–°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß¢Õß‡π◊ÈÕ‡¬◊ËÕ„π π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå§«“¡·µ°µà“ß∑“ß ∂‘µ‘√–À«à“ß°≈ÿà¡¥â«¬°“√
∑¥ Õ∫§√— §—≈-«Õ≈≈‘  ·≈–‰§ ·§«√å ∑’Ë√–¥—∫π—¬ ”§—≠πâÕ¬°«à“ 0.05

º≈°“√»÷°…“ ‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¥â“π°“√µÕ∫ πÕßµàÕ°“√Õ—°‡ ∫·≈–°“√À“¬
√–À«à“ß‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ·≈–æÕ√åµ·≈π¥å´’‡¡πµå∑—Èß„π√–¬–‡«≈“ 7 «—π ·≈– 70 «—π ‚¥¬°≈ÿà¡∑¥≈Õß∑—Èß Õß‰¡àæ∫
°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ„π πÕ°®“°π’Èæ∫«à“¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’ËµàÕ‡π◊ËÕß ¥â«¬≈—°…≥–√Ÿª√à“ß·≈–§«“¡Àπ“∑’Ë
‰¡à·µ°µà“ß°—π√–À«à“ß°≈ÿà¡∑¥≈Õß∑—Èß ÕßÕ¬à“ß‰√°Áµ“¡æ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß°≈ÿà¡∑¥≈Õß
∑—Èß Õß°—∫°≈ÿà¡§«∫§ÿ¡∫«° ´÷Ëßæ∫°“√Õ—°‡ ∫„π√–¥—∫ª“π°≈“ß∂÷ß√ÿπ·√ß

 √ÿª æÕ√åµ·≈π¥å´’‡¡πµå¢Õßª√–‡∑»‰∑¬∑’Ë¡’∫‘ ¡—µÕÕ°‰´¥åº ¡°—∫·§≈‡´’¬¡§≈Õ‰√¥å·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈ 
‡¡◊ËÕπ”¡“„™â‡ªìπ«— ¥ÿªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π “¡“√∂§ß§«“¡¡’™’«‘µ¢Õß‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ‰¥â‚¥¬ª√“»®“°°“√Õ—°‡ ∫
 àß‡ √‘¡„Àâ‡°‘¥°“√À“¬·≈–°√–∫«π°“√´àÕ¡·´¡ πÕ°®“°π’È¬—ß “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë¡’
≈—°…≥–‰¡à·µ°µà“ß®“°‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ

(« ∑—πµ ®ÿÃ“œ 2557;37:47-58)

§” ”§—≠: °“√µ—¥‡π◊ÈÕ‡¬◊ËÕ„π∫“ß à«π; §«“¡‡¢â“°—π‰¥â¥’°—∫‡π◊ÈÕ‡¬◊ËÕ; ·§≈‡´’¬¡§≈Õ‰√¥å; æÕ√åµ·≈π¥å´’‡¡πµå;
¡‘‡πÕ√—≈‰µ√ÕÕ°‰´¥å·Õ°°√‘‡°µÀ√◊Õ‡ÕÁ¡∑’‡Õ; ‡¡∑∑‘≈‡´≈≈Ÿ‚≈ ;  ÿπ—¢
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∫∑π”

°“√√—°…“‡π◊ÈÕ‡¬◊ËÕ„π‚æ√ßøíπ∑’Ë¡’™’«‘µ (vital pulp
therapy) ‡ªìπ«‘∏’°“√√—°…“øíπ∑’Ë¡’°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ„π
·∫∫‰¡àº—π°≈—∫ (irreversible pulpitis)1 ‡æ◊ËÕ„Àâ§ß§«“¡¡’™’«‘µ
·≈– “¡“√∂„™âß“π‰¥âÕ¬à“ßª°µ‘ µ≈Õ¥®π “¡“√∂‡®√‘≠·≈–
 √â“ß√“°øíπµàÕ‰ª®π ¡∫Ÿ√≥å‰¥â2 ´÷Ëß°“√µ—¥‡π◊ÈÕ‡¬◊ËÕ„π∫“ß à«π
(partial pulpotomy) ‡ªìπ«‘∏’Àπ÷Ëß„π°“√√—°…“‡π◊ÈÕ‡¬◊ËÕ„π
‚æ√ßøíπ∑’Ë¡’™’«‘µ ‚¥¬°”®—¥‡π◊ÈÕ‡¬◊ËÕ„π∫√‘‡«≥∑’Ë‰¥â√—∫¿¬—πµ√“¬
À√◊Õµ‘¥‡™◊ÈÕ≈ß‰ª 2-3 ¡‘≈≈‘‡¡µ√ ·≈â«®÷ßªî¥∑—∫∫√‘‡«≥
‡π◊ÈÕ‡¬◊ËÕ„ππ—Èπ¥â«¬«— ¥ÿ∑’Ë àß‡ √‘¡°“√À“¬æ∫«à“¡’Õ—µ√“
§«“¡ ”‡√Á®„π°“√√—°…“§àÕπ¢â“ß Ÿß3 ∑—Èßπ’È«— ¥ÿ∑’Ë∂Ÿ°π”¡“
„™âªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π¡’À≈“¬™π‘¥ ‡™àπ øÕ√å‚¡§√’´Õ≈
(formocresol) °≈Ÿµ“√Õ≈¥’‰Œ¥å (glutaraldehyde) ‡øÕ√å√‘§
´—≈‡øµ (ferric sulfate) ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å (calcium
hydroxide) ·≈–¡‘‡πÕ√—≈‰µ√ÕÕ°‰´¥å·Õ°°√‘‡°µ (mineral
trioxide aggregate)4

¡‘‡πÕ√—≈‰µ√ÕÕ°‰´¥å·Õ°°√‘‡°µ À√◊Õ‡ÕÁ¡∑’‡Õ (mineral
trioxide aggregate; MTA) ‡ªìπ«— ¥ÿ∑’Ë‰¥â√—∫§«“¡π‘¬¡
Õ¬à“ß¡“°„πªí®®ÿ∫—π ‡æ◊ËÕ„™âªî¥∑—∫∫π‡π◊ÈÕ‡¬◊ËÕ„π ‡π◊ËÕß®“°
¡’§ÿ≥ ¡∫—µ‘¥’°«à“«— ¥ÿÕ◊ËπÀ≈“¬ª√–°“√ ‡™àπ ¡’§«“¡‡¢â“°—π
‰¥â∑“ß™’«¿“æ (biocompatibility) ∑’Ë¥’ „Àâ°“√µÕ∫ πÕß
¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë¥’5 ¡’°“√¬÷¥‡°“–·≈–„Àâ§«“¡·π∫ π‘∑∑’Ë¥’°—∫
‡π◊ÈÕøíπ  “¡“√∂µâ“π∑“π°“√√—Ë«´÷¡¢Õß·∫§∑’‡√’¬‰¥â6,7 ¡’§à“
§«“¡‡ªìπ¥à“ß Ÿß ¡’ƒ∑∏‘Ïµâ“π®ÿ≈™’æ ·≈– “¡“√∂‡Àπ’Ë¬«π”„Àâ
‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß‰¥â8,9 ∂÷ß·¡â«à“‡ÕÁ¡∑’‡Õ®–‡ªìπ«— ¥ÿ∑’Ë
¡’§ÿ≥ ¡∫—µ‘„°≈â‡§’¬ß°—∫«— ¥ÿ„πÕÿ¥¡§µ‘¡“°∑’Ë ÿ¥ ·µà°Á¬—ß¡’
¢âÕ¥âÕ¬∫“ßª√–°“√ ‡™àπ ¡’√–¬–‡«≈“·¢Áßµ—«π“π „™âß“π¬“°
·≈–¡’√“§“ Ÿß ∑”„Àâ°“√„™â‡ÕÁ¡∑’‡ÕÕ¬Ÿà„π«ß®”°—¥

æÕ√åµ·≈π¥ǻ ’‡¡πµå (Portland cement) À√◊ÕªŸπ´’‡¡πµå
‡ªìπÕß§åª√–°Õ∫À≈—°¢Õß‡ÕÁ¡∑’‡Õ·µà‰¡à¡’∫‘ ¡—µÕÕ°‰´¥å
(bismuth oxide) ÷́Ëß∑”„Àâ´’‡¡πµå‡°‘¥§«“¡∑÷∫√—ß ’ ∑—Èß
æÕ√åµ·≈π¥ǻ ’‡¡πµå·≈–‡ÕÁ¡∑’‡Õ¡’Õß§åª√–°Õ∫∑“ß‡§¡’ à«π„À≠à
‡À¡◊Õπ°—π®÷ß∑”„Àâ«— ¥ÿ∑—Èß Õß¡’§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ10 ·≈–
°“√µÕ∫ πÕßµàÕ‡´≈≈å11 ∑’Ë§≈â“¬§≈÷ß°—π √«¡∂÷ß°“√¡’¢âÕ
®”°—¥„π°“√„™âß“π‡À¡◊Õπ°—π ‰¥â·°à ¡’√–¬–‡«≈“·¢Áßµ—«∑’Ëπ“π
·≈–„™âß“π¬“° ·µàæÕ√åµ·≈π¥å´’‡¡πµå¡’¢âÕ¥’∑’Ë‡Àπ◊Õ°«à“ §◊Õ
¡’√“§“∂Ÿ°°«à“¡“° ·≈–¬—ß “¡“√∂À“‰¥âßà“¬

°“√π”æÕ√åµ·≈π¥ǻ ’‡¡πµå¡“„™â„π∑“ß∑—πµ°√√¡®”‡ªìπ
µâÕß‡µ‘¡∫‘ ¡—µÕÕ°‰´¥å ‡æ◊ËÕ‡æ‘Ë¡§«“¡∑÷∫√—ß ’ ·≈–¡’°“√

ª√—∫ª√ÿß§ÿ≥¿“æ‚¥¬°“√„™â·§≈‡ ’́¬¡§≈Õ‰√¥å ´÷Ëß®–™à«¬
≈¥√–¬–‡«≈“°“√·¢Áßµ—«12 ·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈  (methyl
cellulose) º ¡„π à«ππÈ” ‡æ◊ËÕ„Àâ°“√º ¡·≈–π” ’́‡¡πµå‰ª
„™âß“π∑”‰¥âßà“¬¢÷Èπ ®“°°“√»÷°…“¢Õß Werasopon ·≈–
Panichuttra13 ´÷Ëß»÷°…“§ÿ≥ ¡∫—µ‘¢ÕßæÕ√åµ·≈π¥å´’‡¡πµå∑’Ë
º≈‘µ„πª√–‡∑»‰∑¬º ¡°—∫∫‘ ¡—µÕÕ°‰´¥å ·≈–¡’°“√‡µ‘¡
·§≈‡´’¬¡§≈Õ‰√¥å·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈ „π à«ππÈ” æ∫«à“«— ¥ÿ
π’È¡’§ÿ≥ ¡∫—µ‘§àÕπ¢â“ß¥’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡ÕÁ¡∑’‡Õ ·≈–πà“
®– “¡“√∂π”¡“„™âß“π·∑π‡ÕÁ¡∑’‡Õ‰¥â ·µà¬—ß¢“¥°“√»÷°…“
∂÷ßº≈°“√µÕ∫ πÕßµàÕ‡π◊ÈÕ‡¬◊ËÕ„π¢Õß ‘Ëß¡’™’«‘µ

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√µÕ∫ πÕß
¢Õß‡π◊ÈÕ‡¬◊ËÕ„π¢Õß ÿπ—¢µàÕ°“√µ—¥‡π◊ÈÕ‡¬◊ËÕ„π∫“ß à«π·≈â«ªî¥∑—∫
¥â«¬æÕ√åµ·≈π¥å´’‡¡πµå∑’Ëº ¡°—∫∫‘ ¡—µÕÕ°‰´¥å‚¥¬„™â à«π
πÈ”‡ªìπ·§≈‡´’¬¡§≈Õ‰√¥å·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈  °—∫ªî¥∑—∫¥â«¬
‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ∑’Ëº ¡°—∫πÈ”°≈—Ëπ‚¥¬¡’ ¡¡µ‘∞“π«à“ß¢Õßß“π
«‘®—¬ §◊Õ ‰¡à¡’§«“¡·µ°µà“ß°—π¢Õß≈—°…≥–∑“ß®ÿ≈æ¬“∏‘
«‘∑¬“°“√µÕ∫ πÕß¢Õß‡´≈≈åÕ—°‡ ∫·≈–‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß¢÷Èπ
¢Õß‡π◊ÈÕ‡¬◊ËÕ„π ÿπ—¢µàÕ°“√µ—¥‡π◊ÈÕ‡¬◊ËÕ„π∫“ß à«π‡¡◊ËÕªî¥∑—∫
¥â«¬æÕ√åµ·≈π¥ǻ ’‡¡πµå∑’Ëº≈‘µ„πª√–‡∑»‰∑¬∑’Ë¡’∫‘ ¡—µÕÕ°‰´¥å
‡¡◊ËÕº ¡¥â«¬·§≈‡ ’́¬¡§≈Õ‰√¥å·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈  °—∫
‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ

«— ¥ÿ·≈–«‘∏’°“√

∑”°“√»÷°…“„πøíπ°√“¡πâÕ¬ 35 ́ ’Ë ¢Õß ÿπ—¢∫’‡°‘È≈ 4 µ—«
§≈–‡æ» Õ“¬ÿ 6-12 ‡¥◊Õπ ´÷Ëßª°µ‘ ÿπ—¢ 1 µ—« ®–¡’øíπ°√“¡
πâÕ¬∑—ÈßÀ¡¥ 16 ´’Ë ‚¥¬°“√»÷°…“π’Èºà“π°“√Õπÿ¡—µ‘®“°§≥–
°√√¡°“√æ‘®“√≥“®√‘¬∏√√¡°“√„™â —µ«å∑¥≈Õß §≥– —µ«
·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡≈¢∑’Ë 12310094
∑”°“√«“ß¬“ ≈∫¥â«¬°“√©’¥Õ– ’́‚ª√¡“ ’́π¡—≈‡≈µ (acepromazine
maleate; Combistress; Pheonix, Belgium) ¢π“¥ 0.02
¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡¢ÕßπÈ”Àπ—°µ—« ÿπ—¢·≈–¡Õ√åøïπ ´—≈‡øµ
(morphine sulfate; the Food and Drug Administration,
Thailand) ¢π“¥ 0.3 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡‡¢â“∑’Ë°≈â“¡‡π◊ÈÕ ·≈–
©’¥‚ª√‚æøÕ≈ (Fresenius Propofol; Fresenius Kabi,
Austria) ¢π“¥ 3 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡‡¢â“À≈Õ¥‡≈◊Õ¥¥” ·≈â«
®÷ß§«∫§ÿ¡„Àâ ÿπ—¢ ≈∫µ≈Õ¥‡«≈“ºà“µ—¥‚¥¬°ä“´‰Õ‚´ø≈Ÿ‡√π
(isoflurane; Forane; Abbott, England) √à«¡°—∫ÕÕ°´‘‡®π
À≈—ß®“°π—Èπ®÷ß©’¥¬“™“ °—¥°—Èπ§«“¡√Ÿâ ÷°∫√‘‡«≥¢“°√√‰°√

∫π·≈–≈à“ß‚¥¬„™â¬“™“∫‘«æ‘«“‡§π§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.5
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´÷Ëß¡’Õ’æ‘‡πæø√’π 1:200,000 (bupivacaine; Marcain;
AstraZeneca, Australia)

°àÕπ‡√‘Ë¡‡µ√’¬¡µ—«Õ¬à“ßøíπ „π∑ÿ° ’́Ëøíπ®–‰¥â√—∫°“√
∂à“¬¿“æ√—ß ’‡æ◊ËÕª√–‡¡‘πµ”·Àπàß·≈–§«“¡≈÷°¢Õß‡π◊ÈÕ‡¬◊ËÕ„π
¢Õßøíπ ·≈â«®÷ß∑”§«“¡ –Õ“¥øíπ‚¥¬°“√°”®—¥§√“∫
®ÿ≈‘π∑√’¬å·≈–¢Ÿ¥À‘ππÈ”≈“¬ „ à·ºàπ¬“ß°—ππÈ”≈“¬·≈â«‡™Á¥
¥â«¬∑‘ß‡®Õ√å‰Õ‚Õ¥’π·≈–·Õ≈°ÕŒÕ≈å °√Õ∑’Ë°÷Ëß°≈“ß¥â“π∫¥
‡§’È¬«¢Õßøíπ°√“¡πâÕ¬ ’́Ë∑’Ë 1 ·≈–À≈ÿ¡¥â“π‰°≈°≈“ß (distal
pit) ¢Õßøíπ°√“¡πâÕ¬ ’́Ë∑’Ë 2 ·≈– 3 ¥â«¬À—«°√Õ‡æ™√√Ÿª
°≈¡¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√ ¥â«¬§«“¡‡√Á« Ÿß
®π∑–≈ÿ∂÷ß‡π◊ÈÕ‡¬◊ËÕ„π ·≈â«®÷ß°√Õ°”®—¥‡π◊ÈÕ‡¬◊ËÕ„π à«π∫πµ—«
øíπ≈ß‰ª 2 ¡‘≈≈‘‡¡µ√®“°∫√‘‡«≥∑’Ë∑–≈ÿ‚¥¬ —ß‡°µ«à“√Õ¬∑–≈ÿ
¡’§«“¡≈÷°‡∑à“°—∫¢π“¥¢ÕßÀ—«°√Õ ∑”°“√Àâ“¡‡≈◊Õ¥‚¥¬≈â“ß
¥â«¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 √à«¡°—∫
°“√°¥‡∫“Ê ¥â«¬ ” ’ª√“»®“°‡™◊ÈÕ ÷́ËßÀ¡“¥¥â«¬‚´‡¥’¬¡
‰Œ‚ª§≈Õ‰√µå ·∫àß°≈ÿà¡°“√∑¥≈ÕßÕÕ°‡ªìπ 3 °≈ÿà¡‚¥¬°“√ ÿà¡
´÷Ëß„π ÿπ—¢·µà≈–µ—«®–‰¥â√—∫°“√∑¥≈Õß§√∫∑ÿ°°≈ÿà¡∑¥≈Õß
·≈–„π·µà≈–®µÿ¿“§ (quadrant) ¢Õß ÿπ—¢ 1 µ—«®–‰¥â√—∫°“√
∑¥≈Õß 2 °≈ÿà¡°“√∑¥≈Õß °≈ÿà¡∑’Ë 1 ªî¥‡π◊ÈÕ‡¬◊ËÕ„π¥â«¬‚ª√
√Ÿ∑‡ÕÁ¡∑’‡Õ (Dentsply, Tulsa Dental, Ballaigues,
Switzerland) º ¡°—∫πÈ”°≈—Ëπ„πÕ—µ√“ à«π 3:1 ®”π«π 10 ́ ’Ë
°≈ÿà¡∑’Ë 2 ªî¥‡π◊ÈÕ‡¬◊ËÕ„π¥â«¬æÕ√åµ·≈π¥å´’‡¡πµå (™â“ß, ‡Õ  ’́®’
ªŸπ´’‡¡πµå‰∑¬, ª√–‡∑»‰∑¬) º ¡°—∫∫‘ ¡—µÕÕ°‰´¥å„π
Õ—µ√“ à«π 4:1 ‚¥¬πÈ”Àπ—° ·≈–„™â à«ππÈ”‡ªìπ·§≈‡ ’́¬¡
§≈Õ‰√¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 ·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈ §«“¡
‡¢â¡¢âπ√âÕ¬≈– 1 ®”π«π 20 ́ ’Ë À≈—ß®“°ªî¥∑—∫¥â«¬«— ¥ÿ∑’Ë∑¥ Õ∫
∑—Èß Õß°≈ÿà¡·≈â«®÷ß√Õßæ◊Èπ¥â«¬°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå
(Lime-LiteTM; Pulpdent, MA, USA) ·≈–∫Ÿ√≥–¥â“π∫π
¥â«¬‡√´‘π §Õ¡‚æ ‘µ (FiltekTM Z350† Flowable; 3M ESPE,
St Paul, MN) ‚¥¬ Õß°≈ÿà¡π’È®–∑”°“√∑¥≈Õß„π 2 ™à«ß‡«≈“
§◊Õ 7 «—π ·≈– 70 «—π °≈ÿà¡∑’Ë 3 ‡ªî¥√Õ¬°√Õ‰«â ‡æ◊ËÕ‡ªìπ
°≈ÿà¡§«∫§ÿ¡∫«° ®”π«π 5 ́ ’Ë ∑”°“√∑¥≈Õß‡©æ“–∑’Ë√–¬–‡«≈“
7 «—π‡∑à“π—Èπ‚¥¬®”π«πµ—«Õ¬à“ß·≈–√–¬–‡«≈“∑’Ë„™âπ”¡“®“°
¢âÕ°”Àπ¥¢Õß‰Õ‡Õ ‚Õ 7405 (ISO 7405) ‡¡◊ËÕ∂÷ß™à«ß‡«≈“
∑’Ë°”Àπ¥®÷ß∂à“¬¿“æ√—ß ’·≈–∂Õπøíπ ÿπ—¢¿“¬„µâ°“√¥¡¬“ ≈∫
¥â«¬«‘∏’°“√‡¥‘¡ øíπ∑’Ë‰¥â®–∂Ÿ°·™à„π “√≈–≈“¬π‘«∑√—≈∫—ø‡øÕ√å
øÕ√å¡“≈‘π§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 (10% neutral buffered
formalin) ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 1 §◊π ·≈–·™à„π°√¥øÕ√å¡‘°
§«“¡‡¢â¡¢âπ√âÕ¬≈– 20 (20% formic acid) ‡æ◊ËÕ‡ªìπ°“√
°”®—¥‡°≈◊Õ·√à (demineralization) ∑”°“√°”®—¥πÈ” (dehy-

dration) ·≈–π”‰ªΩíß„πæ“√“øîπ°àÕππ”¡“µ—¥„π·π«·°â¡≈‘Èπ
(buccolingual) ‡ªìπ·ºàπ∫“ß∑’Ë¡’§«“¡Àπ“·ºàπ≈– 3-5
‰¡§√Õπ (serial sections) ·≈â«¬âÕ¡ ’¥â«¬Œ’¡“∑Õ°‰´≈’π
(hematoxylin) ·≈–Õ’‚Õ ‘́π (eosin) ®“°π—Èπ®÷ßπ”·ºàπ
 ‰≈¥å¡“ ·°π¥â«¬°≈âÕß®ÿ≈∑√√»πå√–∫∫„™â· ß¢“« (BH-2,
Olympus optical, Japan) ∑’ËµàÕ°—∫‚ª√·°√¡¥Õ∑ ‰≈¥å
‚Õ≈‘‡«’¬√å (Dotslide OliVIA; Olympus optical, Japan)
∑’Ë°”≈—ß¢¬“¬ 400 ‡∑à“ ‡æ◊ËÕµ√«®¥Ÿ≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“
‚¥¬ ÿà¡∑’Ëµ”·Àπàß√Õ¬µàÕ√–À«à“ß«— ¥ÿ·≈–‡π◊ÈÕ‡¬◊ËÕ„π 3 µ”·Àπàß
Õà“πº≈‚¥¬ºŸâ —ß‡°µ°“√≥å∑’Ë‰¥â√—∫°“√ª√—∫§«“¡·¡àπ¬” ∑”°“√
π—∫ª√‘¡“≥‡´≈≈åÕ—°‡ ∫ «—¥§«“¡Àπ“¢Õß™—Èπ‰ø∫√— ·§ª Ÿ́≈
(fibrous capsule) ·≈–¥Ÿ≈—°…≥–°“√‡°‘¥‡π◊ÈÕ‡¬◊ËÕ·¢Áß
‚¥¬æ‘®“√≥“·≈–∫—π∑÷°¢âÕ¡Ÿ≈·≈â«®”·π°‡ªìπ§–·ππµ“¡
µ“√“ß∑’Ë 114,15 π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå§«“¡·µ°µà“ß
√–À«à“ß°≈ÿà¡µ—«Õ¬à“ß¢ÕßªØ‘°‘√‘¬“µÕ∫ πÕß°“√Õ—°‡ ∫‚¥¬
°“√π—∫®”π«π‡´≈≈åÕ—°‡ ∫¥â«¬ ∂‘µ‘™π‘¥§√— §—≈-«Õ≈≈‘ 
(Kruskal-Wallis) ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§«“¡Àπ“
¢Õß™—Èπ‰ø∫√— ·≈–°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß¥â«¬ ∂‘µ‘‰§ ·§«√å
(Chi square) ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“

· ¥ß„πµ“√“ß∑’Ë 2 §à“¡—∏¬∞“π§–·ππ°“√µÕ∫ πÕß
¢Õß‡π◊ÈÕ‡¬◊ËÕ„π¢Õß·µà≈–°≈ÿà¡∑¥≈Õß„π 2 ™à«ß‡«≈“

√–¬–‡«≈“ 7 «—π‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘„π¥â“π°“√µÕ∫ πÕßµàÕ°“√Õ—°‡ ∫√–À«à“ß
°≈ÿà¡‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ·≈–æÕ√åµ·≈π¥å´’‡¡πµå ‚¥¬„πøíπ∑ÿ°´’Ë
¢Õß∑—Èß Õß°≈ÿà¡„Àâº≈∑’Ë‡À¡◊Õπ°—π §◊Õ ª√“»®“°°“√Õ—°‡ ∫
¡’°“√ √â“ß‡ âπ„¬‰ø∫√—  ÷́Ëß™—Èπ‰ø∫√— ∑’Ë √â“ß¢÷Èπ∑—ÈßÀ¡¥
¡’§«“¡∫“ß¡“°°≈à“«§◊Õ ¡’√–¥—∫§«“¡Àπ“πâÕ¬°«à“ 150
‰¡§√Õπ æ∫°“√¢¬“¬µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ ·≈–°“√§—Ëß¢Õß
‡≈◊Õ¥ πÕ°®“°π’È„πøíπ∫“ß´’Ë°Áæ∫≈—°…≥–¢Õß°“√ – ¡·√à∏“µÿ
¥—ß· ¥ß„π√Ÿª∑’Ë 1 ·µàº≈¢Õß∑—Èß Õß°≈ÿà¡π’È®–·µ°µà“ß®“°
°≈ÿà¡§«∫§ÿ¡∫«°∑’Ë‡ªî¥√Õ¬°√Õ∑‘Èß‰«âÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬„π
°≈ÿà¡§«∫§ÿ¡∫«°®–æ∫°“√Õ—°‡ ∫„π√–¥—∫ª“π°≈“ß∂÷ß√ÿπ·√ß
´÷Ëßæ∫°“√Õ—°‡ ∫≈ÿ°≈“¡≈ß‰ª‰¥â∂÷ß à«πª≈“¬√“°øíπ ‡´≈≈å
Õ—°‡ ∫ à«π„À≠à∑’Ëæ∫ §◊Õ ·¡°‚§√·ø®·≈–≈‘¡‚ø‰´µå ¡’°“√
¢“¥À“¬‰ª¢Õß‡´≈≈å √â“ß‡π◊ÈÕøíπ (odontoblast) ·≈–
¬—ßæ∫°“√©’°¢“¥¢ÕßÀ≈Õ¥‡≈◊Õ¥ √«¡∂÷ß¡’°“√§—Ëß¢Õß‡≈◊Õ¥
ÕÕ°¡“πÕ°À≈Õ¥‡≈◊Õ¥ ¥—ß· ¥ß„π√Ÿª∑’Ë 1
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√Ÿª∑’Ë 1 ¿“æ®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë∫√‘‡«≥√Õ¬µàÕ¢Õß«— ¥ÿ∑’Ë‡«≈“ 7 «—π ¬âÕ¡¥â«¬Œ’¡“∑Õ°‰´≈’π·≈–Õ’‚Õ ‘́π (∫“√å =
500 ‰¡§√Õπ „π¿“æ¥â“π´â“¬ ·≈–∫“√å = 200 ‰¡§√Õπ „π¿“æ¥â“π¢«“) ‡ÕÁ¡∑’‡Õ 7 «—π: æ∫‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëª√“»®“°
°“√Õ—°‡ ∫ ¡’°“√ √â“ß‡ âπ„¬‰ø∫√— §àÕπ¢â“ß∫“ß æ∫°“√¢¬“¬µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥·≈–§—Ëß¢Õß‡≈◊Õ¥ æÕ√åµ·≈π¥å´’‡¡πµå

7 «—π: æ∫‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëª√“»®“°°“√Õ—°‡ ∫ ¡’°“√ √â“ß‡ âπ„¬‰ø∫√— §àÕπ¢â“ß∫“ß æ∫°“√¢¬“¬µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥√«¡
∂÷ß°“√§—Ëß¢Õß‡≈◊Õ¥ ·≈–‡√‘Ë¡æ∫°“√ – ¡·√à∏“µÿ (»√™’È) °≈ÿà¡§«∫§ÿ¡∫«° 7 «—π: æ∫Õ—°‡ ∫·∫∫‡√◊ÈÕ√—ß√–¥—∫ª“π°≈“ß
´÷Ëß≈ÿ°≈“¡≈ß‰ª‰¥â∂÷ß à«πª≈“¬√“°øíπ ·≈–¬—ßæ∫°“√¢“¥À“¬‰ª¢Õß‡´≈≈å √â“ß‡π◊ÈÕøíπ À≈Õ¥‡≈◊Õ¥©’°¢“¥·≈–¡’°“√§—Ëß
¢Õß‡≈◊Õ¥

Fig. 1 Histopathological images of pulpal tissue at material junction area at day 7, hematoxylin and eosin stain
(bar = 500 µm in left images and bar = 200 µm in right images). MTA at day 7: absent of pulpal
inflammation, thin fibrous formation and hyperemic vessels. PC at day 7: absent of pulpal inflammation,
thin fibrous formation, hyperemic vessels and mineralization (arrow). Positive control at day 7: moderate
chronic inflammation spread to apical of root, ruptured vessels, hematoma and disrupt of odontoblastic
layer. (PC = Portland cement)
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√Ÿª∑’Ë 2 ¿“æ®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë∫√‘‡«≥√Õ¬µàÕ¢Õß«— ¥ÿ∑’Ë‡«≈“ 70 «—π ¬âÕ¡¥â«¬Œ’¡“∑Õ°‰´≈’π·≈–Õ’‚Õ´‘π (∫“√å =
500 ‰¡§√Õπ „π¿“æ¥â“π´â“¬ ·≈–∫“√å = 200 ‰¡§√Õπ „π¿“æ¥â“π¢«“) ‡ÕÁ¡∑’‡Õ 70 «—π: æ∫‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëª√“»®“°
°“√Õ—°‡ ∫ ¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë ¡∫Ÿ√≥å æÕ√åµ·≈π¥å´’‡¡πµå 70 «—π: æ∫‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëª√“»®“°°“√Õ—°‡ ∫¡’°“√
 √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë ¡∫Ÿ√≥å

Fig. 2 Histopathological images of pulpal tissue at material junction area at day 70, hematoxylin and eosin stain
(bar = 500 µm in left images and bar = 200 µm in right images). MTA at day 70: absent of inflammation
with completed hard tissue barrier. PC at day 70: absent of inflammation with completed hard tissue barrier.
(PC = Portland cement)

√–¬–‡«≈“ 70 «—π‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘„π¥â“π°“√µÕ∫ πÕßµàÕ°“√Õ—°‡ ∫·≈–°“√
À“¬√–À«à“ß°≈ÿà¡¢Õß‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ·≈–æÕ√åµ·≈π¥å´’‡¡πµå
‚¥¬∑—Èß Õß°≈ÿà¡¡’°“√µÕ∫ πÕß∑—Èß¥â“π®”π«π‡´≈≈åÕ—°‡ ∫
·≈–°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß ‰¥â·°à ≈—°…≥–¢Õß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë
 √â“ß¢÷Èπ §«“¡µàÕ‡π◊ËÕß·≈–§«“¡Àπ“¢Õß™—Èπ‡π◊ÈÕ‡¬◊ËÕ·¢Áß‰¡à
·µ°µà“ß°—π §◊Õ ‰¡àæ∫°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ„π ·≈–¡’°“√
 √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’ËµàÕ‡π◊ËÕßµ≈Õ¥√Õ¬µàÕ√–À«à“ß™—Èπ«— ¥ÿ°—∫‡π◊ÈÕ
‡¬◊ËÕ„π ·≈–¬—ßæ∫™—Èπ¢Õß‡´≈≈å √â“ß‡π◊ÈÕøíπ„µâµàÕ‡π◊ÈÕ‡¬◊ËÕ·¢Áß
∑’Ë √â“ß¢÷Èπ·≈–µàÕ‡π◊ËÕßµ≈Õ¥∑—Èß§≈Õß√“°øíπ ¥—ß· ¥ß„π

√Ÿª∑’Ë 2 ·≈–·¡â«à“‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß¢÷Èπ®“°°≈ÿà¡∑’Ëªî¥∑—∫¥â«¬
‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ∑—ÈßÀ¡¥ 4 ´’Ë®“°°≈ÿà¡µ—«Õ¬à“ß®”π«π 5 ´’Ë ®–
¡’≈—°…≥–‡ªìπ∑àÕ‡π◊ÈÕøíπ√à«¡°—∫‡π◊ÈÕ‡¬◊ËÕ·¢Áß ·≈–¡’§«“¡Àπ“
Õ¬Ÿà„π™à«ß 176-226 ‰¡§√Õπ ‚¥¬¡’§à“‡©≈’Ë¬‡∑à“°—∫ 198.86
‰¡§√Õπ  à«π‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß¢÷Èπ®“°°≈ÿà¡æÕ√åµ·≈π¥ǻ ’‡¡πµå
®–æ∫≈—°…≥–¢Õß∑àÕ‡π◊ÈÕøíπ√à«¡°—∫‡π◊ÈÕ‡¬◊ËÕ·¢Áß 6 „π 10 ´’Ë
¡’‡©æ“–‡π◊ÈÕ‡¬◊ËÕ·¢Áß 3 ’́Ë ·≈–‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß‰¥â¡’§«“¡
Àπ“Õ¬Ÿà„π™à«ß 98-472 ‰¡§√Õπ ‚¥¬¡’§à“‡©≈’Ë¬‡∑à“°—∫
202.11 ‰¡§√Õπ·µà‰¡àæ∫§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ Õ¬à“ß‰√°Áµ“¡®“°¿“æ√—ß ’¢Õß∑—Èß Õß°≈ÿà¡∑¥≈Õß
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¬—ß‰¡à “¡“√∂¡Õß‡ÀÁπ‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß¢÷Èπ‰¥âÕ¬à“ß™—¥‡®π
πÕ°®“°π’È¬—ßæ∫«à“¡’øíπ°≈ÿà¡≈– 1 ´’Ë®“°∑—Èß Õß°≈ÿà¡‰¡à¡’°“√
 √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß ·µà°Á‰¡àæ∫°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ„π¢Õß
øíπ·≈–„πøíπ∫“ß ’́Ë¢Õß∑—Èß Õß°≈ÿà¡¬—ßæ∫°“√·∑√°µ—«¢Õß
 à«πª√–°Õ∫‰´‚µæ≈“ ´÷¡¢Õß‡´≈≈å∑’Ë‰¡à¡’™’«‘µ À√◊Õ‡´≈≈å
Õ‘π§≈Ÿ™—Ëπ (cell inclusion) ‡¢â“‰ªÕ¬Ÿà„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß
¢÷Èπ ·µà®“°°“√µ—¥ ‰≈¥å·∫∫µàÕ‡π◊ËÕß (serial section) ‰¡à
æ∫«à“°“√·∑√°µ—«π’È®–∑”„Àâ‡°‘¥∑“ß‡™◊ËÕ¡√–À«à“ß™—Èπ‡π◊ÈÕ ‡¬◊ËÕ

„π°—∫™—Èπ¢Õß«— ¥ÿ

«‘®“√≥å

¡‘‡πÕ√—≈‰µ√ÕÕ°‰´¥å·Õ°°√‘‡°µÀ√◊Õ‡ÕÁ¡∑’‡Õ‡ªìπ«— ¥ÿ∑’Ë

‰¥â√—∫°“√¬Õ¡√—∫„Àâπ”¡“„™âªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π ‡π◊ËÕß®“°

¡’§«“¡‡¢â“°—π‰¥â¥’∑“ß™’«¿“æ ·≈–„Àâ°“√µÕ∫ πÕßµàÕ

‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë¥’ ∑—Èß®“°°“√»÷°…“„πÀâÕßªØ‘∫—µ‘°“√ „π —µ«å

∑¥≈Õß √«¡∂÷ß„π°“√»÷°…“„π¡πÿ…¬å3,11,16,17 ·≈–¬—ß

 “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß‰¥â¥â«¬°≈‰°

‡¥’¬«°—π°—∫·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å ·µàæ∫«à“‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë

 √â“ß‰¥â®“°‡ÕÁ¡∑’‡Õ®–¡’§«“¡Àπ“·≈–§«“¡ ¡∫Ÿ√≥å¡“°

°«à“16,18

∑—Èßπ’È¡’À≈“¬°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“æÕ√åµ·≈π¥å
´’‡¡πµå¡’§ÿ≥ ¡∫—µ‘‡™àπ‡¥’¬«°—π°—∫‡ÕÁ¡∑’‡Õ ‡π◊ËÕß®“°°“√¡’
Õß§åª√–°Õ∫∑“ß‡§¡’ à«π„À≠à‡À¡◊Õπ°—π ®÷ß∑”„Àâ«— ¥ÿ∑—Èß
 Õß¡’§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ10,19,20 ·≈–√Ÿª·∫∫°“√µÕ∫
 πÕßµàÕ‡π◊ÈÕ‡¬◊ËÕ∑—Èß„πÀâÕßªØ‘∫—µ‘°“√·≈–„π —µ«å∑¥≈Õß∑’Ë
§≈â“¬§≈÷ß°—π11,21 √«¡∂÷ß‡¡◊ËÕπ”æÕ√åµ·≈π¥å´’‡¡πµå¡“„™â
‡ªìπ«— ¥ÿªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π°Á„Àâº≈°“√µÕ∫ πÕß∑’Ë¥’ §◊Õ ‰¡à¡’
°“√Õ—°‡ ∫ ·≈– “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß
‰¥â15,22,23 ®÷ß¡’°“√ π—∫ πÿπ„Àâπ”æÕ√åµ·≈π¥å´’‡¡πµå¡“„™â
·∑π‡ÕÁ¡∑’‡Õ´÷Ëß¡’√“§“·æß·≈–À“‰¥â¬“°

Õ¬à“ß‰√°Áµ“¡∑—Èß‡ÕÁ¡∑’‡Õ·≈–æÕ√åµ·≈π¥å´’‡¡πµå°Á¬—ß¡’
¢âÕ¥âÕ¬∫“ßª√–°“√ §◊Õ ¡’√–¬–‡«≈“„π°“√·¢Áßµ—«§àÕπ¢â“ßπ“π
·≈–„™âß“π¬“° ®÷ß¡’§«“¡æ¬“¬“¡∑’Ë®–À“∑“ßª√—∫ª√ÿß¢âÕ¥âÕ¬
¥—ß°≈à“«¥â«¬°“√‡µ‘¡·§≈‡´’¬¡§≈Õ‰√¥å‡æ◊ËÕ™à«¬‡√àß°“√·¢Áßµ—«
„Àâ‡√Á«¢÷Èπ ·≈–‡µ‘¡‡¡∑∑‘≈‡´≈≈Ÿ‚≈ ‡æ◊ËÕ„Àâº ¡·≈–„™âß“π‰¥â
ßà“¬¢÷Èπ24 ´÷Ëß®“°°“√»÷°…“¢Õß Bortoluzzi ·≈–§≥– „πªï
§.». 2006 ·≈– 2009 æ∫«à“°“√º ¡·§≈‡´’¬¡§≈Õ‰√¥å®–
∑”„Àâ‡ÕÁ¡∑’‡Õ·≈–æÕ√åµ·≈π¥å´’‡¡πµå¡’√–¬–‡«≈“°“√·¢Áßµ—«
≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠12 ™à«¬‡æ‘Ë¡§«“¡·π∫ π‘∑ ≈¥°“√
√—Ë« ÷́¡ ‚¥¬‡©æ“–„πæÕ√åµ·≈π¥å´’‡¡πµå25 √«¡∂÷ß°“√»÷°…“
¢Õß Abdullah ·≈–§≥– „πªï §.». 2002 æ∫«à“°“√º ¡

µ“√“ß∑’Ë 2 · ¥ß§à“¡—∏¬∞“π§–·ππ¢Õß·µà≈–°≈ÿà¡∑¥≈Õß

Table 2 Median score values of groups in all test periods

Median score

Group Intensity of the Fibrous Morphology Continuity Thickness

inflammatory reaction thickness

MTA 7 Days 1 1 - - -

PC 7 Days 1 1 - - -

Positive control 3* - - - -

MTA 70 Days 1 - 1 1 2

PC 70 Days 1 - 1 1 2.5

p-value < 0.001 0.684 0.377 0.571 0.080

*· ¥ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 0.05
*Statistically significant difference at p < 0.05
PC = Portland cement
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·§≈‡´’¬¡§≈Õ‰√¥åπ—Èπ‰¡à¡’§«“¡‡ªìπæ‘…µàÕ‡´≈≈å ·≈–¬—ß§ß
§«“¡ “¡“√∂„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ √â“ß°√–¥Ÿ°‰«â‰¥â26

®“°°“√»÷°…“‡°’Ë¬«°—∫æÕ√åµ·≈π¥å´’‡¡πµå∑’Ëº≈‘µ„π
ª√–‡∑»‰∑¬ æ∫«à“æÕ√åµ·≈π¥å´’‡¡πµå∑’Ëº≈‘µ„πª√–‡∑»‰∑¬
‡¡◊ËÕπ”¡“º ¡∫‘ ¡— ÕÕ°‰´¥å®–¡’ à«πª√–°Õ∫∑“ß‡§¡’·≈–
§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ§≈â“¬§≈÷ß°—∫‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ20 ‰¡à¡’
§«“¡‡ªìπæ‘…µàÕ‡´≈≈å √â“ß°√–¥Ÿ°¡πÿ…¬å (human osteoblasts)
·≈–æ∫«à“‡´≈≈å √â“ß°√–¥Ÿ°¬—ß “¡“√∂‡¢â“¡“¬÷¥‡°“–‰¥â„π
≈—°…≥–‡¥’¬«°—π°—∫‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ27 ∑—Èß¬—ß “¡“√∂°√–µÿâπ°“√
· ¥ßÕÕ°¢Õß‚ª√µ’π ‡™àπ Õ—≈§“‰≈πåøÕ ø“‡µ  (alkaline
phosphatase) ·≈–‚∫π‰´Õ–‚≈‚ª√µ’π (bone sialoprotein)
´÷Ëß¡’º≈µàÕ°“√ √â“ß‡§≈◊Õ∫√“°øíπ28 ·≈–®“°√“¬ß“π°“√
«‘®—¬æ∫«à“‡¡◊ËÕπ”«— ¥ÿπ’È‰ªΩíß„µâ™—Èπº‘«Àπ—ß¢ÕßÀπŸ∑¥≈Õß°Á„Àâ
º≈°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ‰¡à·µ°µà“ß®“°‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ29

‡¡◊ËÕπ”æÕ√åµ·≈π¥ǻ ’‡¡πµåπ’È¡“º ¡°—∫ à«ππÈ”∑’Ë‡ªìπ·§≈‡ ’́¬¡
§≈Õ‰√¥å·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈ ·≈â«æ∫«à“ «— ¥ÿ∑’Ë‰¥â®–¡’
§ÿ≥ ¡∫—µ‘∑’Ë¥’¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ §◊Õ ¡’
√–¬–‡«≈“°“√·¢Áßµ—«πâÕ¬°«à“ ¡’§«“¡∑π·√ß°¥Õ—¥ Ÿß°«à“ ¡’
Õ—µ√“°“√≈–≈“¬µ—«·≈–§«“¡∑÷∫√—ß ’∑’Ë‰¡à·µ°µà“ß®“°‚ª√√Ÿ∑
‡ÕÁ¡∑’‡Õ ·µà¡’§à“§«“¡‡ªìπ¥à“ßµË”°«à“‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ ÷́Ëß
· ¥ß„Àâ‡ÀÁπ«à“æÕ√åµ·≈π¥å´’‡¡πµå∑’Ëº ¡°—∫∫‘ ¡—µÕÕ°‰´¥å
·≈–„™â à«ππÈ”‡ªìπ·§≈‡´’¬¡§≈Õ‰√¥å·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈ π’È
‡ªìπ«— ¥ÿ∑’Ë¡’»—°¬¿“æ´÷Ëßπà“®–π”¡“„™âß“π∑“ß§≈‘π‘°‰¥â13

πÕ°®“°π’È‡¡◊ËÕπ”«— ¥ÿπ’È¡“ªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ ÿπ—¢µ“¡
°“√»÷°…“π’È°Á„Àâº≈°“√µÕ∫ πÕß∑’Ë¥’‰¡à·µ°µà“ß®“°‚ª√√Ÿ∑
‡ÕÁ¡∑’‡Õ

°“√»÷°…“π’È‡ªìπ°“√∑¥ Õ∫§«“¡‡¢â“°—π‰¥â∑“ß™’«¿“æ
¢Õß«— ¥ÿ¥â«¬°“√ªî¥∑—∫∫π‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ ÿπ—¢ ÷́Ëß∂◊Õ‡ªìπ
 —µ«å∑¥≈Õß∑’Ë∂Ÿ°π”¡“„™â¡“° ·≈–°“√∑¥≈Õß„π ÿπ—¢®—¥
‡ªìπ°“√∑¥≈Õß¢—Èπ°≈“ß∑’Ë®–π”‰ª Ÿà°“√∑¥≈Õß„π¡πÿ…¬åµàÕ‰ª
‡π◊ËÕß®“° ÿπ—¢‡ªìπ —µ«å∑¥≈Õß∑’Ë¡’¢π“¥µ—«·≈–¢π“¥øíπ∑’ËæÕ
‡À¡“– ∑”„Àâ “¡“√∂∑”°“√∑¥≈Õß‰¥âßà“¬ ·≈–¥â«¬ ªï™’ å´÷Ëß
‡ªìπ‰æ√‡¡∑°Á§àÕπ¢â“ß¡’§«“¡„°≈â‡§’¬ß°—∫¡πÿ…¬å14 ∑—Èß¬—ßæ∫
«à“‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ ÿπ—¢¡’≈—°…≥–°“√µÕ∫ πÕßµàÕ°“√ªî¥
∑—∫¥â«¬‡ÕÁ¡∑’‡Õ§≈â“¬°—∫„π¡πÿ…¬å §◊Õ  “¡“√∂§ß§«“¡¡’
™’«‘µ·≈–¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß‰¥â30 ‚¥¬°“√»÷°…“π’È®–
∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß´’‡¡πµå 2 ™π‘¥ §◊Õ æÕ√åµ·≈π¥å
´’‡¡πµå∑’Ëº≈‘µ„πª√–‡∑»‰∑¬ ÷́Ëßª√—∫ª√ÿß§ÿ≥¿“æ·≈â«°—∫‚ª√√Ÿ∑
‡ÕÁ¡∑’‡Õ ∑’Ë√–¬–‡«≈“ 7 «—π ·≈– 70 «—π ‚¥¬„™â®”π«π
µ—«Õ¬à“ß·≈–√–¬–‡«≈“Õâ“ßÕ‘ß®“°¢âÕ°”Àπ¥¢Õß‰Õ‡Õ ‚Õ

7405 (ISO 7405) ∑’Ë‡ªìπ¡“µ√∞“π°“√ª√–‡¡‘π§«“¡‡¢â“°—π
‰¥â∑“ß™’«¿“æ¢Õß«— ¥ÿ∑“ß∑—πµ°√√¡´÷Ëß°”Àπ¥„Àâ¡’°“√
∑¥ Õ∫«— ¥ÿ∑’Ë„™âªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π„π —µ«å∑¥≈Õß∑’Ë 2 ™à«ß‡«≈“
§◊Õ 7 ·≈– 70 «—π ¥â«¬®”π«π°≈ÿà¡µ—«Õ¬à“ßÕ¬à“ßπâÕ¬ 10 ’́Ë
·≈–°≈ÿà¡§«∫§ÿ¡À√◊Õ«— ¥ÿ∑’Ë‡À¡“– ¡ (suitable reference
material) ®”π«π 5 ´’Ë ´÷Ëß„πªí®®ÿ∫—π‡ÕÁ¡∑’‡Õ∂◊Õ‡ªìπ
«— ¥ÿ∑’Ë‰¥â√—∫°“√·π–π”„Àâπ”¡“„™âªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π  ‡π◊ËÕß®“°
„Àâº≈°“√√—°…“∑’Ë¥’‡Àπ◊Õ°«à“«— ¥ÿ¡“µ√∞“π (gold standard)
Õ¬à“ß·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å31 ·µà„π°“√»÷°…“π’È¡’°≈ÿà¡
§«∫§ÿ¡∫«°∑’Ë√–¬–‡«≈“ 7 «—π‡∑à“π—Èπ ‡π◊ËÕß®“°∑’Ë√–¬–‡«≈“
7 «—π °≈ÿà¡§«∫§ÿ¡∫«°°Áæ∫°“√Õ—°‡ ∫ ´÷Ëß∑”„Àâ “¡“√∂
ª√–‡¡‘πº≈‰¥âÕ¬à“ß™—¥‡®π·≈â«º≈®“°°“√»÷°…“π’Èæ∫«à“
æÕ√åµ·≈π¥å´’‡¡πµå∑’Ëº ¡°—∫∫‘ ¡—µÕÕ°‰´¥å·≈–„™â à«ππÈ”
‡ªìπ·§≈‡´’¬¡§≈Õ‰√¥å·≈–‡¡∑∑‘≈‡´≈≈Ÿ‚≈ „Àâ°“√µÕ∫ πÕß
¢Õß‡π◊ÈÕ‡¬◊ËÕ„π‰¡à·µ°µà“ß®“°‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ  ‚¥¬∑’Ë√–¬–‡«≈“
7 «—π ‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëæ∫°Áª√“»®“°°“√Õ—°‡ ∫ ·≈–¡’°“√‡°‘¥
‡ âπ„¬‰ø∫√—  ´÷Ëß‡ªìπ°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë™à«¬
ªÑÕß°—π‰¡à„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ„π§≈Õß√“°øíπ Õ“®¡’°“√ – ¡
·√à∏“µÿµàÕ ·≈–Õ“®· ¥ß∂÷ß§«“¡‡¢â“°—π‰¥â∑“ß™’«¿“æ¢Õß
«— ¥ÿ32 ‚¥¬∂◊Õ‡ªìπ°“√À“¬∑’Ë§àÕπ¢â“ß√«¥‡√Á« Õ“®‡π◊ËÕß¡“

®“°°“√»÷°…“π’È„™â ÿπ—¢∑’Ë¡’Õ“¬ÿπâÕ¬°«à“ 2 ªï ®÷ß∑”„Àâ‡°‘¥°“√

À“¬∑’Ë¥’·≈–√«¥‡√Á«33 ´÷Ëßº≈°“√»÷°…“π’È Õ¥§≈âÕß°—∫°“√

»÷°…“¢Õß Nair ·≈–§≥–34 ∑’Ë„™â‡ÕÁ¡∑’‡Õªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π

¢Õßøíπ°√“¡ ’́Ë ÿ¥∑â“¬„π¡πÿ…¬å ´÷Ëßæ∫≈—°…≥–¢Õß‡π◊ÈÕ‡¬◊ËÕ

„π∑’Ëª√“»®“°°“√Õ—°‡ ∫µ—Èß·µà 7 «—π·√°

πÕ°®“°π’È«— ¥ÿπ’È¬—ß„Àâ°“√µÕ∫ πÕß∑’Ëª√“»®“°°“√

Õ—°‡ ∫  “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß„π√–¬–‡«≈“

70 «—π ´÷Ëßæ∫‰¥â®“°°“√»÷°…“∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ·µà‰¡àæ∫

≈—°…≥–¢Õß™—Èπ‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë™—¥‡®π®“°¿“æ√—ß ’∑—Èßπ’ÈÕ“®

‡π◊ËÕß¡“®“°‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß¢÷Èπ¡’§«“¡Àπ“‡æ’¬ßª√–¡“≥

200 ‰¡§√Õπ°“√ √â“ß‡π◊ÈÕøíπÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ·¢Áßπ’È· ¥ß„Àâ‡ÀÁπ

∂÷ß°“√À“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ„π‚¥¬‡π◊ÈÕøíπ∑’Ë √â“ß¢÷ÈπÕ“®¡“®“°

‡´≈≈å √â“ß‡π◊ÈÕøíπ∑’ËÕ¬Ÿà„π∫√‘‡«≥π—ÈπÀ√◊ÕÕ“®‡ªìπ ‡µÁ¡‡´≈≈å

À√◊Õ‡´≈≈åµâπ°”‡π‘¥∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ßµ—«‡Õß‡ªìπ‡´≈≈å √â“ß

‡π◊ÈÕøíπ (odontoblast-like cell)14 ‚¥¬‡¡◊ËÕ‡ÕÁ¡∑’‡ÕÀ√◊Õ

æÕ√åµ·≈π¥å´’‡¡πµå —¡º— °—∫πÈ”À√◊Õ¢Õß‡À≈«®“°‡π◊ÈÕ‡¬◊ËÕ®–

‡°‘¥ªØ‘°‘√‘¬“°“√°àÕµ—«®“°°“√ √â“ß§Õ≈≈Õ¬¥Õ≈ ·§≈‡ ’́¬¡

´‘≈‘‡°µ‡®≈ (colloidal calcium silicate gel) ·≈â«‡°‘¥

ªØ‘°‘√‘¬“‰Œ‡¥√™—Ëπ (hydration reaction) ‡°‘¥‡ªìπº≈÷°
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·§≈‡´’¬¡´‘≈‘‡°µ‰Œ‡¥√µ (calcium silicate hydrate) ́ ÷Ëß°Á§◊Õ

´‘≈‘‡°µ‡¡∑√‘°´å (silicate matrix) ∑’Ë¡’·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å

¥—ßπ—Èπ∑—Èß‡ÕÁ¡∑’‡Õ·≈–æÕ√åµ·≈π¥å´’‡¡πµå®÷ß¡’§«“¡‡ªìπ¥à“ß

 Ÿß§≈â“¬°—∫·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å32 ·≈–®“°¿“«–§«“¡‡ªìπ

¥à“ß∑’Ë‡°‘¥¢÷Èππ’È°Á®– àß‡ √‘¡„Àâ‡´≈≈å √â“ß‡ âπ„¬ (fibroblast)

‡°‘¥°“√· ¥ßÕÕ°¢ÕßÕ—≈§“‰≈πåøÕ ø“‡µ  (alkaline

phosphatase)35 ·≈–¬—ß°√–µÿâπ„Àâ‡´≈≈å √â“ß°√–¥Ÿ°¡’°“√

· ¥ßÕÕ°¢ÕßÕÕ µ‘‚Õ·§≈ ‘́π (osteocalcin) ·≈–Õ‘π‡µÕ√å

≈‘«§‘π (interleukin) ∑”„Àâ‡°‘¥°“√‡°“–·≈–‡æ‘Ë¡®”π«π ‡ªìπ

º≈„Àâ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß17,36,37

®“°°“√»÷°…“¢Õß Kashi ·≈–§≥–38 æ∫«à“‡¡◊ËÕ¡’

°“√µ—¥‡π◊ÈÕ‡¬◊ËÕ„π·≈â«ªî¥∑—∫¥â«¬«— ¥ÿ «— ¥ÿ∑’Ëªî¥∑—∫®–∑”„Àâ

‡π◊ÈÕ‡¬◊ËÕ„π¡’°“√·∫πµ—«≈ß ·≈–‡√‘Ë¡¡’°“√ √â“ßµ—«¢ÕßÀ≈Õ¥

‡≈◊Õ¥¢π“¥‡≈Á° À≈—ß®“°π—Èπ 2  —ª¥“ÀåÀ≈Õ¥‡≈◊Õ¥∑’Ë √â“ß¢÷Èπ

°Á®–°√–®“¬µ—«‰ª√Õ∫Ê ·≈â«‡√‘Ë¡‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß ·≈–

À≈—ß®“° 4  —ª¥“Àå‡π◊ÈÕ‡¬◊ËÕ·¢Áß°Á®–‡√‘Ë¡Àπ“µ—«¢÷Èπ √«¡∂÷ß¡’

°“√‡æ‘Ë¡®”π«π¢ÕßÀ≈Õ¥‡≈◊Õ¥ ‡¡◊ËÕ 8  —ª¥“Àå À≈Õ¥‡≈◊Õ¥

®–¡’°“√‡™◊ËÕ¡µàÕ®π¡’≈—°…≥–‡À¡◊Õπ‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëª°µ‘

®“°°“√»÷°…“π’Èæ∫«à“‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑—ÈßÀ¡¥∑’Ë √â“ß®“°

‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë∂Ÿ°ªî¥∑—∫¥â«¬‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ®–¡’≈—°…≥–‡ªìπ∑àÕ

‡π◊ÈÕøíπ  à«π‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß®“°‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë∂Ÿ°ªî¥∑—∫

¥â«¬æÕ√åµ·≈π¥å´’‡¡πµå®–æ∫≈—°…≥–∑àÕ‡π◊ÈÕøíπ‰¥â 6 ´’Ë®“°

10 ´’Ë ·≈–æ∫≈—°…≥–¢Õß°√–¥Ÿ°À√◊Õ‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë¡’√Ÿª·∫∫

‰¡à·πàπÕπ‰¥â 3 ´’Ë®“° 10 ´’Ë ÷́Ëß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß¢÷Èπ

∑—ÈßÀ¡¥π’ÈÕ“®‡√’¬°‰¥â«à“ ÕÕ µ‘‚Õ‡¥π∑’π (osteodentin)

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Nakashima ∑’Ëæ∫«à“‡π◊ÈÕ‡¬◊ËÕ„π

∑’Ë∂Ÿ°µ—¥‡¡◊ËÕªî¥∑—∫¥â«¬‡ÕÁ¡∑’‡Õ®–‡°‘¥°“√ √â“ß‡ªìπÕÕ µ‘-

‚Õ‡¥π∑’π°àÕπ ·≈â«®÷ß‡°‘¥‡ªìπ‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë¡’≈—°…≥–‡ªìπ

∑àÕ‡π◊ÈÕøíπ (tubular dentin)39 ‚¥¬º≈∑’Ë·µ°µà“ß°—π√–À«à“ß

‡ÕÁ¡∑’‡Õ·≈–æÕ√åµ·≈π¥å´’‡¡πµåÕ“®¡’ “‡Àµÿ¡“®“°°“√∑’Ë

‡ÕÁ¡∑’‡Õ¡’¢π“¥Õπÿ¿“§∑’Ë‡≈Á°°«à“ ¡’¬‘ª´—¡‡ªìπÕß§åª√–°Õ∫

πâÕ¬°«à“40 °“√º≈‘µ¡’§«“¡∫√‘ ÿ∑∏‘Ï¡“°°«à“æÕ√åµ·≈π¥å

´’‡¡πµå´÷ËßÕß§åª√–°Õ∫°“√º≈‘µ„π·µà≈–ª√–‡∑»Õ“®·µ°µà“ß

°—π41 ·≈–∫“ß°“√»÷°…“°Áæ∫«à“æÕ√åµ·≈π¥å´’‡¡πµå¡’°“√

ª≈àÕ¬·§≈‡ ’́¬¡πâÕ¬°«à“‡ÕÁ¡∑’‡Õ41 √«¡∂÷ßæÕ√åµ·≈π¥å

´’‡¡πµå∑’Ëº ¡°—∫ à«ππÈ”‡ªìπ·§≈‡´’¬¡§≈Õ‰√¥å·≈–‡¡∑∑‘≈

‡´≈≈Ÿ‚≈ ∑’Ë„™â„π°“√»÷°…“π’È°Á¡’§à“§«“¡‡ªìπ¥à“ßµË”°«à“‚ª√√Ÿ∑
‡ÕÁ¡∑’‡Õ13

πÕ°®“°π’È„π∑ÿ°§≈Õß√“°øíπ¢Õß∑—Èß Õß°≈ÿà¡∑’Ë√–¬–
‡«≈“ 70 «—π ¬—ßæ∫°“√ √â“ß‡π◊ÈÕøíπ∑’Ëºπ—ß§≈Õß√“° ∑”„Àâ
§≈Õß√“°øíπµ’∫·§∫≈ß´÷Ëß‡π◊ÈÕøíπ∑’Ë √â“ß¢÷Èππ’ÈÕ“®‡ªìπº≈®“°
°“√ àß —≠≠“≥„Àâ‡´≈≈å¿“¬„π§≈Õß√“°øíπ¡’°“√ √â“ß‡π◊ÈÕ
øíπ¢÷Èπ¡“ (chemotaxis induce cell homing)14 ·≈–„π
∫“ß´’Ë “¡“√∂æ∫‡´≈≈åÕ‘π§≈Ÿ™—Ëπ·∑√°Õ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß
¢÷Èπ ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Shayegan ·≈–§≥–40

∑’Ë∑”°“√∑¥≈Õß„πÀ¡Ÿ·≈–æ∫«à“¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë ¡∫Ÿ√≥å
‚¥¬‰¡àæ∫°“√Õ—°‡ ∫ ·≈– “¡“√∂æ∫‡´≈≈åÕ‘π§≈Ÿ™—Ëπ·∑√°
Õ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë √â“ß¢÷Èπ„π∑—Èß°≈ÿà¡¢Õß‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ·≈–
æÕ√åµ·≈π¥å´’‡¡πµå ‚¥¬°“√‡°‘¥‡´≈≈åÕ‘π§≈Ÿ™—Ëππ’ÈÕ“®∑”„Àâ
‡°‘¥™àÕß À√◊Õ√Ÿæ√ÿπ (imperfections ·≈– tunnel defects)
´÷ËßÕ“®‡ªìπ “‡Àµÿ„Àâ‡°‘¥°“√√—Ë«´÷¡¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‡ªìπº≈
„Àâ‡°‘¥°“√¬—∫¬—Èß°“√À“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ„π ·≈–Õ“®∑”„Àâ‡°‘¥
°“√µ‘¥‡™◊ÈÕ´È”‰¥âµàÕ°“√‡°‘¥°“√√—Ë«´÷¡‰¥â42

 √ÿª

®“°°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“æÕ√åµ·≈π¥å´’‡¡πµå∑’Ë
º≈‘µ„πª√–‡∑»‰∑¬‡¡◊ËÕπ”¡“ª√—∫ª√ÿß§ÿ≥¿“æ‚¥¬º ¡°—∫
∫‘ ¡—µÕÕ°‰´¥å·≈–„™â à«ππÈ”‡ªìπ·§≈‡ ’́¬¡§≈Õ‰√¥å·≈–
‡¡∑∑‘≈‡´≈≈Ÿ‚≈ ¡’§ÿ≥ ¡∫—µ‘∑’Ë‡À¡“– ¡„π°“√π”¡“„™â‡ªìπ
«— ¥ÿªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ‰¥â ‡π◊ËÕß®“° “¡“√∂§ß§«“¡¡’
™’«‘µ¢Õß‡π◊ÈÕ‡¬◊ËÕ„π‰¥â‚¥¬ª√“»®“°°“√Õ—°‡ ∫  àß‡ √‘¡
„Àâ‡°‘¥°“√À“¬·≈–°√–∫«π°“√ à́Õ¡·´¡¢Õß‡π◊ÈÕ‡¬◊ËÕ„π
πÕ°®“°π’È¬—ß “¡“√∂°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ·¢Áß∑’Ë¡’
≈—°…≥–‰¡à·µ°µà“ß®“°‚ª√√Ÿ∑‡ÕÁ¡∑’‡Õ∑—Èß„π√–¬–‡«≈“ 7 «—π
·≈– 70 «—π

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥§≥– —µ«·æ∑¬»“ µ√å  ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬∑’ËÕπÿ‡§√“–Àå Õ”π«¬§«“¡ –¥«°„π°“√
„™â ∂“π∑’Ë·≈–‡§√◊ËÕß¡◊Õ„π°“√∑”«‘®—¬„π —µ«å∑¥≈Õß
».∑æ≠.¥√. ¡æ√  «— ¥‘ √√æå ·≈–‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬
™’««‘»«°√√¡·≈–∑¥ Õ∫«— ¥ÿ∑“ß°“√·æ∑¬å§≥–∑—πµ
·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ§”ª√÷°…“·≈–
Õ”π«¬§«“¡ –¥«°„π°√–∫«π‡µ√’¬¡·≈–»÷°…“∑“ß®ÿ≈æ¬“∏‘
«‘∑¬“ ·≈–¢Õ¢Õ∫§ÿ≥‚§√ß°“√„π·ºπæ—≤π“«‘™“°“√ ®ÿÃ“-
≈ß°√≥å¡À“«‘∑¬“≈—¬ (∑ÿπ®ÿÃ“œ 100 ªï) ∑’Ë π—∫ πÿπ‡ß‘π∑ÿπ
«‘®—¬„π§√—Èßπ’È
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Abstract

Objective To compare dogûs dental pulp response to partial pulpotomy sealed with improved white
Portland cements and ProRoot MTA.†

Materials and methods Partial pulpotomy was done in four dogs thirty-five premolars teeth and
divided into three groups. Group 1 was capped with ProRoot MTA mixed with sterile water (n = 10).
Group 2 was capped with Portland cement with bismuth oxide mixed with 5% calcium chloride and 1%
methyl cellulose (n = 20). After pulp capping, teeth were based with glass ionomer cement and restored
with resin composite. Both groups were done in seven and seventy days. Group 3 was positive control
group, pulp exposure was open for seven days (n = 5). Teeth were extracted under anesthesia and
processed for histopathologic examination to evaluate inflammation and hard tissue formation of the
pulp. Results were analyzed by Kruskal-wallis and Chi-square at 0.05 level of confidence.†

Results There is no statistically different between ProRoot MTA and Portland cement to pulp
inflammation and healing in seven and seventy days. No inflammation was observed in both experimental
groups. In addition, completed hard tissue formation were detected. The hard tissue morphology and
thickness were also not different between both groups. However, significant difference was found
between the experimental groups and positive control group which showed moderate to severe inflammations.†

Conclusion Thai Portland cement with bismuth oxide mixed with calcium chloride and methyl
cellulose, when used as pulp capping material, could retain pulp vitality without inflammation and also
promote pulp healing and repaired process. Furthermore, it could induce hard tissue formation similar
to ProRoot MTA.

(CU Dent J. 2014;37:47-58)
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