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º≈°“√ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπµàÕ§à“°”≈—ß

·√ß¬÷¥·∫∫º≈—°¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡

‡ âπ„¬‡¡◊ËÕ¬÷¥¥â«¬‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå

 ÿ¿“æ√ ¥ÿ√ß§å«ß»å ∑.∫.1

»‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈ ∑.∫., «∑.¡.2

Õ‘»√“«—≈¬å ∫ÿ≠»‘√‘ ∑.∫., ª. ∫—≥±‘µ (∑—πµ°√√¡ª√–¥‘…∞å)2,3

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

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘π§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬‡¡◊ËÕ¬÷¥¥â«¬‡´≈øá·Õ¥Œ‘´‘ø
‡√´‘π´’‡¡πµå„πºπ—ß§≈Õß√“°øíπ·µà≈–µ”·Àπàß∑’Ë¡’°“√ª√—∫ ¿“æ¥â«¬«‘∏’·µ°µà“ß°—π

«— ¥ÿ·≈–«‘∏’°“√ øíπ°√“¡πâÕ¬≈à“ß√“°‡¥’¬«®”π«π 40 ´’Ë ·∫àß‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 10 ´’Ë‚¥¬«‘∏’ ÿà¡ µ—¥ à«πµ—«øíπ
√—°…“§≈Õß√“°øíπ·≈–‡µ√’¬¡æ◊Èπ∑’Ë ”À√—∫‡¥◊Õ¬øíπ‰ø∫√‘‡§≈’¬√å ‡∫Õ√å 3 ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥—ßπ’È °≈ÿà¡∑’Ë 1
‰¡à¡’°“√ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ °≈ÿà¡∑’Ë 2-4 ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈–
37 π“π 5 «‘π“∑’ (°≈ÿà¡∑’Ë 2) Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ√âÕ¬≈– 17 π“π 1 π“∑’ (°≈ÿà¡∑’Ë 3) ·≈–Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ
√âÕ¬≈– 17 π“π 1 π“∑’ µ“¡¥â«¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 π“π 15 «‘π“∑’ (°≈ÿà¡∑’Ë 4) ®“°
π—Èπ¬÷¥‡¥◊Õ¬øíπ¥â«¬‡´≈øá·Õ¥Œ‘´‘ø‡√ ‘́π´’‡¡πµå√’‰≈‡ÕÁ°´å¬Ÿπ‘‡´¡ (RelyXTM Unicem) µ—¥øíπ∑ÿ°´’Ë‡ªìπ 6 ™‘Èπ
·µà≈–™‘ÈπÀπ“ 1 ± 0.05 ¡‘≈≈‘‡¡µ√ ∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈ (Instron) §«“¡‡√Á«
¢ÕßÀ—«°¥ 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ π”¢âÕ¡Ÿ≈¡“«‘‡§√“–Àå§«“¡·ª√ª√«π Õß∑“ß·≈–‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ™π‘¥
∑Ÿ°’¬å ∑’Ë√–¥—∫π—¬ ”§—≠ p < 0.05 ·≈–«‘‡§√“–Àå≈—°…≥–°“√·µ°∑’Ë‡°‘¥¢÷Èπ¢Õß∑ÿ°™‘Èπ∑¥ Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå
™π‘¥ ‡µÕ√‘‚Õ

º≈°“√»÷°…“ §à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß°≈ÿà¡∑’Ë 2 ¡’§à“ Ÿß∑’Ë ÿ¥ ‚¥¬§à“°”≈—ß·√ß¬÷¥¢Õß°≈ÿà¡∑’Ë 3 ¡’§à“ Ÿß°«à“°≈ÿà¡∑’Ë
1 ·≈– 4 Õ¬à“ß¡’π—¬ ”§—≠ ·µà°≈ÿà¡∑’Ë 1 ·≈– 4 ¡’§à“‰¡à·µ°µà“ß°—π (p > 0.05) πÕ°®“°π’Èµ”·Àπàß√“°øíπ‰¡à àßº≈
µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—° (p > 0.05)

 √ÿª °“√ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 5 «‘π“∑’À√◊ÕÕ’¥’∑’‡Õ§«“¡
‡¢â¡¢âπ√âÕ¬≈– 17 π“π 1 π“∑’  “¡“√∂‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß‡´≈øá·Õ¥Œ‘´‘ø‡√ ‘́π´’‡¡πµå

(« ∑—πµ ®ÿÃ“œ 2555;35:167-78)

§” ”§—≠: §à“°”≈—ß·√ß¬÷¥·∫∫º≈—°; ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å; ‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬; ºπ—ß§≈Õß√“°øíπ;
Õ’¥’∑’‡Õ
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∫∑π”

‡´≈øá·Õ¥Œ‘´‘ø‡√ ‘́π´’‡¡πµå‡ªìπ‡√ ‘́π´’‡¡πµå∑’Ë‰¡àµâÕß
‡µ√’¬¡æ◊Èπº‘«øíπ°àÕπ°“√¬÷¥™‘Èπß“π·≈–‰¡à°”®—¥™—Èπ ‡¡’¬√å
∫πº‘«‡π◊ÈÕøíπ ∑”„Àâ™à«¬≈¥Õ“°“√‡ ’¬«øíπÀ≈—ß°“√„™â1

®÷ßπ‘¬¡π”¡“„™â¬÷¥™‘Èπß“πµà“ßÊ √«¡∂÷ß‡¥◊Õ¬øíπ„πøíπ∑’Ë‰¥â
√—∫°“√√—°…“§≈Õß√“°øíπ ‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå
ª√–°Õ∫¥â«¬¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥‡æ◊ËÕ∑”Àπâ“∑’Ëª√—∫
 ¿“æº‘«øíπ√à«¡°—∫ “√µ—Èßµâπ°“√‡°‘¥ªØ‘°‘√‘¬“2 ∑”„Àâ‡°‘¥
°“√≈–≈“¬·√à∏“µÿ∫πº‘«™—Èπ∫π ÿ¥¢Õß‡π◊ÈÕøíπ‡æ’¬ß‡≈Á°πâÕ¬
æ∫™—Èπ ‡¡’¬√åÕÿ¥ªî¥∑àÕ‡π◊ÈÕøíπ ‰Œ¥√Õ°´’Õ–æ“‰∑µåÀ≈ß‡À≈◊Õ
Õ¬Ÿà√Õ∫‚§√ß‡ âπ„¬§Õ≈≈“‡®π ‡¡◊ËÕ»÷°…“≈—°…≥–æ◊Èπº‘«‡π◊ÈÕ
øíπ∑’Ë¬÷¥¥â«¬‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ æ∫‡æ’¬ß™—Èπ¬÷¥µ‘¥º ¡º “π°—π
√–À«à“ß‡√´‘π´’‡¡πµå°—∫™—Èπ ‡¡’¬√å∫πæ◊Èπº‘«‡π◊ÈÕøíπ≈—°…≥–¢√ÿ¢√–
Àπ“ 1-2 ‰¡‚§√‡¡µ√ ‚¥¬‰¡àæ∫‡√´‘π·∑°1,3 æ∫°“√≈–≈“¬
·√à∏“µÿ∫πº‘«™—Èπ∫π ÿ¥¢Õß‡π◊ÈÕøíπ‡≈Á°πâÕ¬ ™—Èπ ‡¡’¬√åÕÿ¥ªî¥
∑àÕ‡π◊ÈÕøíπ‚¥¬‰¡àæ∫™—Èπ‰Œ∫√‘¥4 ´÷Ëß™—Èπ‰Œ∫√‘¥‡ªìπ≈—°…≥–
 ”§—≠∑’Ë· ¥ß∂÷ß°“√¬÷¥µ‘¥‡™‘ß°≈√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥
°—∫æ◊Èπº‘«‡π◊ÈÕøíπ1,3,4

®“°°“√»÷°…“¢Õß Bitter ·≈–§≥–5 æ∫«à“§à“°”≈—ß
·√ß¬÷¥¢Õß‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π ’́‡¡πµå„π§≈Õß√“°øíπ¡’§à“
 Ÿß°«à“‚∑∑Õ≈‡ÕÁ∑™å‡√ ‘́π ’́‡¡πµå·≈–‡´≈øá‡ÕÁ∑™å‡√´‘π´’‡¡πµå
¢—¥·¬âß°—∫À≈“¬°“√»÷°…“ ÷́Ëßæ∫«à“§à“°”≈—ß·√ß¬÷¥¢Õß‡´≈åø
·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå¡’§à“µË”°«à“‚∑∑Õ≈‡ÕÁ∑™å‡√´‘π´’‡¡πµå
·≈–‡´≈øá‡ÕÁ∑™å‡√ ‘́π ’́‡¡πµå6,7 ‡π◊ËÕß®“°≈—°…≥–§≈Õß
√“°øíπ¡’§«“¡≈÷° ∑”„Àâ‡ªìπÕÿª √√§µàÕ· ß∑’Ë¡“°√–µÿâπ„Àâ
‡°‘¥æÕ≈‘‡¡Õ√å„π§≈Õß√“°øíπ ≈—°…≥–√Ÿª√à“ß§≈Õß√“°øíπ∑’Ë
 àßº≈„Àâ§à“´’·ø§‡µÕ√å (c-factor) ¡’§à“ Ÿß ≈—°…≥–¢√ÿ¢√–
¢Õß‡π◊ÈÕøíπ∑ÿµ‘¬¿Ÿ¡‘„π§≈Õß√“°øíπ √«¡∂÷ß™—Èπ ‡¡’¬√å∑’ËÀπ“
„πºπ—ß§≈Õß√“°øíπ®“°°“√‡µ√’¬¡æ◊Èπ∑’Ë ”À√—∫‡¥◊Õ¬øíπ8

 àßº≈µàÕ°“√¬÷¥µ‘¥°—∫‡√´‘π ’́‡¡πµå‰¥â9 ®÷ß¡’°“√»÷°…“º≈°“√
ª√—∫ ¿“æºπ— ß§≈Õß√“°øíπ¥â«¬ “√≈–≈“¬Õ’¥’∑’ ‡Õ
(ethylenediamine tetraacetic acid) °àÕπ„™â´’‡¡πµåºπ÷°
§≈Õß√“°øíπ√–∫∫‡´≈øá·Õ¥Œ‘́ ‘ø æ∫«à“∑”„Àâ§à“°”≈—ß·√ß¬÷¥
¢Õß´’‡¡πµå¡’§à“ Ÿß¢÷Èπ10 „π¢≥–∑’Ë°“√ª√—∫ ¿“æºπ—ß§≈Õß
√“°øíπ¥â«¬¥â«¬°√¥´‘µ√‘°À√◊Õ “√≈–≈“¬Õ’¥’∑’‡Õ ’́ (ethylen-
ediamine tetraacetic acid plus Cetavlon; EDTAC) °àÕπ
¬÷¥‡¥◊Õ¬øíπ¥â«¬‡´≈øá·Õ¥Œ‘´‘ø‡√ ‘́π ’́‡¡πµå„Àâ§à“°”≈—ß·√ß¬÷¥
¢Õß‡¥◊Õ¬øíπ‰¡àµà“ß°—∫°≈ÿà¡∑’Ë‰¡à¡’°“√ª√—∫ ¿“æºπ—ß§≈Õß

√“°øíπ11 À√◊Õ°“√ª√—∫ ¿“æ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ
√âÕ¬≈– 37 π“π 15 «‘π“∑’ ·≈â«∑“ “√¬÷¥µ‘¥°àÕπ„™â‡´≈øá
·Õ¥Œ‘´‘ø‡√ ‘́π´’‡¡πµåæ∫«à“ àßº≈„Àâ§à“°”≈—ß·√ß¬÷¥¢Õß‡¥◊Õ¬
øíπµË”≈ß12

¥—ßπ—Èπ°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘π§à“‡©≈’Ë¬
°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬‡¡◊ËÕ
¬÷¥¥â«¬‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå„πºπ—ß§≈Õß√“°øíπ∑’Ë¡’
°“√ª√—∫ ¿“æ¥â«¬«‘∏’·µ°µà“ß°—π

«— ¥ÿ·≈–«‘∏’°“√

øíπ∑’Ë„™â„π°“√∑¥≈Õßπ’Èºà“π°“√Õπÿ¡—µ‘®“°§≥–°√√¡°“√
æ‘®“√≥“®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å¢Õß§≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡≈¢∑’Ë 10/2552 ‚¥¬π”øíπ¡πÿ…¬å
´’Ë°√“¡πâÕ¬≈à“ß√“°‡¥’¬«®”π«π 40 ´’Ë ‰¡à¡’√Õ¬ºÿÀ√◊Õ√Õ¬
√â“«„¥Ê √“°øíπ¡’¢π“¥„π·π«·°â¡-≈‘Èπ 7 ± 0.5 ¡‘≈≈‘‡¡µ√
·≈–„π·π«„°≈â°≈“ß-‰°≈°≈“ß 5 ± 0.5 ¡‘≈≈‘‡¡µ√ √“°øíπ
®“°√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπ°—∫‡§≈◊Õ∫√“°øíπ∂÷ßª≈“¬
√“°øíπ¬“«ª√–¡“≥ 14 ¡‘≈≈‘‡¡µ√ µ—¥ à«πµ—«øíπÕÕ°®“°
√“°øíπ¥â«¬‡§√◊ËÕßµ—¥øíπ§«“¡‡√Á«µË”‰Õ‚´‡¡∑ 1000 (ISOMET

1000, Buehler, USA) √—°…“§≈Õß√“°øíπ‚¥¬¢¬“¬∂÷ß‰ø≈å
¢π“¥ 35 Õÿ¥§≈Õß√“°øíπ¥â«¬°—µ∑“‡æÕ√å™“√à«¡°—∫´’‡¡πµå
ºπ÷°§≈Õß√“°øíπ∑’Ëª√“»®“°¬Ÿ®‘πÕ≈‡Õ‡Õ™æ≈—  (AH Plus,
Dentsply, USA) ®“°π—Èπ‡µ√’¬¡æ◊Èπ∑’Ë ”À√—∫‡¥◊Õ¬øíπ¥â«¬‡¢Á¡
°√Õ‡©æ“–¢Õß‰ø∫√‘‡§≈’¬√å‡∫Õ√å 3 (Fibrekleer, KERR,
USA) ®π‡À≈◊Õ°—µ∑“‡æÕ√å™“∑’Ëª≈“¬√“° 4 ¡‘≈≈‘‡¡µ√ π”
‡¥◊Õ¬øíπ„ à„π§≈Õß√“°øíπ∑’Ë‡µ√’¬¡‰«â ·≈–«—¥§«“¡¬“«¢Õß
‡¥◊Õ¬øíπ∑’Ë„ à„π§≈Õß√“°øíπ‡∑à“°—∫√–¬–∑”ß“π ∑”
‡§√◊ËÕßÀ¡“¬∑’Ëµ”·Àπàß√–¬–∑”ß“π¥â«¬À¡÷° ’¥” ®“°π—Èπ
ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥—ßµ“√“ß∑’Ë 1 °àÕπ≈â“ß¥â«¬πÈ”‡°≈◊Õ
5 ¡‘≈≈‘≈‘µ√ ®“°π—Èπ‡ªÉ“≈¡ —́∫§≈Õß√“°øíπ„ÀâÀ¡“¥¥â«¬
 ”≈’°âÕπ‡≈Á°·≈–°√–¥“… —́∫√Ÿª°√«¬·À≈¡®”π«π 4 ·∑àß
©’¥√’‰≈‡ÕÁ°´å¬Ÿπ‘‡´¡≈ß„π§≈Õß√“°øíπ „ à‡¥◊Õ¬øíπ„Àâ‡¢â“∑’Ë
©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß‡ªìπ‡«≈“ 20 «‘π“∑’ ‚¥¬„Àâª≈“¬
¢Õß‡§√◊ËÕß©“¬· ß«“ßµ—Èß©“°°—∫·π«‡¥◊Õ¬øíπ·≈–Õ¬Ÿàµ‘¥ª≈“¬
‡¥◊Õ¬øíπ‡°Á∫´’Ëøíπ„π°≈àÕß§«“¡™◊Èπ —¡æ—∑∏åÕÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡´’¬  ‡ªìπ‡«≈“ 7 «—π ‡æ◊ËÕ„Àâ‡√´‘π´’‡¡πµå‡°‘¥ªØ‘°‘√‘¬“
æÕ≈‘‡¡Õ√åÕ¬à“ß ¡∫Ÿ√≥å13 ·≈â«π”√“°øíπ¬÷¥„π∫≈ÁÕ°‡√´‘π
„Àâ·π«·°π√“°øíπµ—Èß©“°°—∫·π«√–π“∫
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°“√‡µ√’¬¡™‘Èπ∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°

µ—¥√“°øíπµ—Èß©“°°—∫·°πøíπ¥â«¬‡§√◊ËÕßµ—¥‡π◊ÈÕ‡¬◊ËÕ™π‘¥
·¢Áß (Leica SP1600 saw microtome, Leica Microsystems,
Germany) ∑’Ëµ”·ÀπàßµË”°«à“√Õ¬µàÕ‡§≈◊Õ∫øíπ°—∫‡§≈◊Õ∫
√“°øíπ 1 ¡‘≈≈‘‡¡µ√ ‡ªìπ 6 ™‘Èπ∑¥ Õ∫·µà≈–™‘ÈπÀπ“ 1 ±

0.05 ¡‘≈≈‘‡¡µ√ ‡ªìπµ—«·∑π¢Õß à«π∫π  à«π°≈“ß ·≈– à«π
ª≈“¬√“°øíπµ”·Àπàß≈– 2 ™‘Èπ µ“¡≈”¥—∫12 ¥—ß√Ÿª∑’Ë 1
µ√«® Õ∫√Õ¬√â“«¢Õß√“°øíπ·≈–øÕßÕ“°“»¢Õß‡√´‘π ’́‡¡πµå
¥â«¬°≈âÕß®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ∑’Ë°”≈—ß¢¬“¬ 25 ‡∑à“ «—¥
¢π“¥‡ âπ√—»¡’¢Õß‡¥◊Õ¬øíπ¥â«¬‚ª√·°√¡Õ‘¡‡¡®‚ª√æ≈— 
(Image Pro Plus, Media Cybernatics, USA) «—¥√—»¡’∑—Èß
2 ¥â“π¢Õß™‘Èπ∑¥ Õ∫ «—¥¥â“π≈– 2 §√—Èß ·≈–À“§à“‡©≈’Ë¬‡ªìπ
r1 ·≈– r2 µ“¡≈”¥—∫

°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°

∑¥ Õ∫À“§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¥â«¬‡§√◊ËÕß∑¥ Õ∫
 “°≈™π‘¥Õ‘π µ√Õπ (Instron universal testing machine
8872, Instron, UK) π”™‘Èπ∑¥ Õ∫«“ß∫π∞“π‚≈À–∑’Ë¡’

™àÕßµ√ß°≈“ß¥â“π„°≈â§Õøíπ¢Õß™‘Èπ∑¥ Õ∫§«Ë”≈ß∫π∞“π‡æ◊ËÕ
„Àâ‡¥◊Õ¬øíπÀ≈ÿ¥ÕÕ°‰¥â ·≈–Õ¬Ÿà„πµ”·Àπàß∑’ËÀ—«°¥Õ¬Ÿàµ√ß
»Ÿπ¬å°≈“ß¢Õß‡¥◊Õ¬øíπ ¥—ß√Ÿª∑’Ë 2 ‡µ√’¬¡À—«°¥√Ÿª∑√ß
°√–∫Õ°‡ âπºà“π»Ÿπ¬å°≈“ß 1 ¡‘≈≈‘‡¡µ√ ”À√—∫°¥™‘Èπ∑¥ Õ∫
 à«πµâπ ·≈–¢π“¥ 0.8 ¡‘≈≈‘‡¡µ√  ”À√—∫°¥™‘Èπ∑¥ Õ∫ à«π
°≈“ß°—∫ à«πª≈“¬¢Õß√“°øíπ §«“¡‡√Á«¢ÕßÀ—«°¥ 0.5
¡‘≈≈‘‡¡µ√µàÕπ“∑’ ∫—π∑÷°§à“·√ß¢≥–‡¥◊Õ¬øíπ‡√‘Ë¡À≈ÿ¥ÕÕ°
(F) ¡’Àπà«¬‡ªìππ‘«µ—π §”π«≥§à“°”≈—ß·√ß¬÷¥ (Ó) Àπà«¬
‡ªìπ‡¡°–ª“ §“≈ ‚¥¬„™â Ÿµ√ Ó = F/A ‡¡◊ËÕ A §◊Õ §à“æ◊Èπ∑’Ë
º‘«¢Õß°“√‡™◊ËÕ¡¬÷¥∑√ß°√«¬‰¥â®“° (r1-r2)

2+h2π (r1+r2)
π ¡’§à“§ß∑’Ë‡∑à“°—∫ 3.14 ·≈– h §◊Õ §à“§«“¡Àπ“¢Õß™‘Èπ
∑¥ Õ∫12

µ√«®≈—°…≥–°“√·µ°À≈ÿ¥¢Õß‡¥◊Õ¬øíπÕÕ°®“°√“°øíπ
„π·µà≈–™‘Èπ∑¥ Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ ∑’Ë
°”≈—ß¢¬“¬ 40 ‡∑à“ ‚¥¬®”·π°≈—°…≥–°“√·µ°ÕÕ°‡ªìπ 5
√Ÿª·∫∫3,14 ¥—ß· ¥ß„π√Ÿª∑’Ë 3 ‡≈◊Õ°™‘Èπ∑¥ Õ∫·∫∫ ÿà¡
°≈ÿà¡≈– 6 ™‘Èπ ‚¥¬‡ªìπ à«πµâπ  à«π°≈“ß ·≈– à«πª≈“¬
√“°øíπ∫√‘‡«≥≈– 2 ™‘Èπ π”¡“µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬ 5000 ‡∑à“

µ“√“ß∑’Ë 1 «‘∏’°“√ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¢Õß·µà≈–°≈ÿà¡°“√∑¥≈Õß·≈–°“√„™â‡√´‘π´’‡¡πµå

Table 1 Root canal surface treatments in each experimental group and manufacturerûs instruction of resin cement.

Group Root canal surface treatment Resin cement

Group1 no surface treatment
(ReX)

Group 2 apply 37% phosphoric acid 5 secs
(A+ReX) mix RelyTM X Unicem capsule (3M

Group 3 irrigate with 17% EDTA 1 min ESPE, USA) for 15 secs, inject with

(ED+ReX) elongation tip, light cure for 20 secs

Group 4
irrigate with 17% EDTA 1 min, rinse with

normal saline solution 5 ml, follow by

(ED/Na+ReX) 2.5% NaOCl 15 secs

EDTA; ethylenediamine tetraacetic acid, NaOCl; sodium hypochlorite
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√Ÿª∑’Ë 1 · ¥ß°“√µ—¥·∫àß√“°øíπÕÕ°‡ªìπ™‘Èπ∑¥ Õ∫ 6 ™‘Èπ ‡ªìπµ—«·∑π¢Õß√“°øíπ à«π∫π  à«π°≈“ß ·≈– à«πª≈“¬
√“°øíπµ”·Àπàß≈– 2 ™‘Èπ µ“¡≈”¥—∫

Fig. 1 The root was sectioned into 6 slices, to represent coronal, middle, and apical regions respectively,
with 2 sections for each region.

√Ÿª∑’Ë 2 · ¥ß°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°‚¥¬À—«°¥¢Õß‡§√◊ËÕß∑¥ Õ∫°¥≈ßµ√ß°≈“ß¢Õß‡¥◊Õ¬øíπ

Fig. 2 The push out test was demonstrated. The tip of the instrument was set at the center of the post.

9 mm

gutta percha 4 mm

coronal region

middle region

opical region

sectional root 
dentin specimen

punch head 
Ø 0.8 mm
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µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫º≈—° à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß™‘Èπ∑¥ Õ∫°≈ÿà¡ 1-4 ·≈–™à«ß§«“¡‡™◊ËÕ¡—Ëπ∑’Ë√âÕ¬≈– 95

Table 2 Means push out bond strength ± standard deviation in group 1-4 and 95% CI (95% Confidence Interval)

Root region
Group 1 Group 2 Group 3 Group 4

(ReX) (A+ReX) (ED+ReX) (ED/Na+ReX)

Coronal 14.78 ± 3.42 a 21.28 ± 4.41 b 16.51 ± 4.78 c 13.81 ± 5.46 a

(95% CI 16.38-13.18) (95% CI 23.35-19.22) (95% CI 18.74-14.27) (95% CI 14.48-1.10)

Middle 13.97 ± 3.86 a 22.36 ± 5.18 b 15.29 ± 3.31 c 13.70 ± 4.19 a

(95% CI 15.78-12.16) (95% CI 24.75-19.94) (95% CI 16.84-13.74) (95% CI 13.86-10.59)

Apical 12.04 ± 3.44 a 21.09 ± 4.03 b 15.08 ± 3.29 c 14.57 ± 4.94 a

(95% CI 13.65-10.43) (95% CI 22.98-19.20) (95% CI 16.62-13.54) (95% CI 13.97-10.25)

The same letters indicates no statistically significant difference (p > 0.05).

µ“√“ß∑’Ë 3 · ¥ß®”π«π™‘Èπ∑¥ Õ∫∑’Ë¡’≈—°…≥–°“√·µ°√â“«·∫∫µà“ßÊ „π·µà≈–°≈ÿà¡∑¥≈Õß

Table 3 showing the fracture modes distributes in each experimental group

Group 1 Group 2 Group 3 Group 4

           
Fracture modes

(ReX) (a+ReX) (ED+ReX) (ED/Na+ReX)

coronal middle apical coronal middle apical coronal middle apical coronal middle apical

mixed adhesive failure and 0 0 0 0 0 0 0 0 0 0 1 0
cohesive failure in post

adhesive failure at luting-post 0 0 0 1 0 0 0 0 0 0 0 0
interface

cohesive failure in resin 6 0 0 4 5 8 1 1 4 2 1 4
cement

adhesive failure in luting- 14 20 20 6 6 7 15 18 14 15 16 15
dentin interface

mixed adhesive failure and 0 0 0 9 9 5 4 1 2 3 2 1
cohesive failure in dentin
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°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

π”§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫º≈—°∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß
 ∂‘µ‘¥â«¬‚ª√·°√¡‡Õ æ’‡Õ ‡Õ  17.0 (SPSS 17.0, Chicago,
Illinois, USA) ‚¥¬∑¥ Õ∫°“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈
¥â«¬ ∂‘µ‘·∫∫πÕπæ“√“‡¡µ√‘° ‡¡◊ËÕæ∫«à“¢âÕ¡Ÿ≈¡’°“√
°√–®“¬µ—«ª°µ‘°®÷ß„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß∑“ß
(two way ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ™π‘¥∑Ÿ°’¬å
(Tukey) °”Àπ¥√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘ p < 0.05

º≈°“√»÷°…“

§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫º≈—°‡¡◊ËÕ¬÷¥‡¥◊Õ¬øíπ¥â«¬‡´≈øá
·Õ¥Œ‘´‘ø‡√ ‘́π´’‡¡πµå„πºπ—ß§≈Õß√“°∑’Ë¡’°“√ª√—∫ ¿“æ¥â«¬
«‘∏’µà“ßÊ · ¥ß„πµ“√“ß∑’Ë 2 æ∫«à“§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥„π
°≈ÿà¡∑’Ë 2 ¡’§à“¡“°°«à“°≈ÿà¡∑’Ë 3 ·≈– 1 °—∫ 4 Õ¬à“ß¡’√–¥—∫
π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ·µà§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥„π°≈ÿà¡
∑’Ë 1 ·≈– 4 ¡’§à“‰¡à·µ°µà“ß°—πÕ¬à“ß¡’√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘
(p > 0.05) ‚¥¬„π∑ÿ°°≈ÿà¡∑¥≈Õßæ∫«à“µ”·Àπàß¢Õß√“°øíπ
‰¡à àßº≈µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—° (p > 0.05)

≈—°…≥–°“√·µ°√â“«¢Õß™‘Èπ∑¥ Õ∫„π∑ÿ°°≈ÿà¡°“√
∑¥≈Õß·≈–∑ÿ°µ”·Àπàß¢Õß√“°øíπ  à«π„À≠à‡ªìπ°“√·µ°∑’Ë
™—Èπ°“√¬÷¥µ‘¥√–À«à“ß™—Èπ‡√´‘π´’‡¡πµå°—∫‡π◊ÈÕøíπ πÕ°®“°π—Èπ

æ∫≈—°…≥–°“√·µ°√â“«·∫∫º ¡∑’Ë™—Èπ°“√¬÷¥µ‘¥√–À«à“ß‡√ ‘́π
´’‡¡πµå°—∫‡π◊ÈÕøíπ√à«¡°—∫°“√·µ°√â“«„π‡π◊ÈÕøíπ (mixed
adhesive failure and cohesive failure in dentin) ¬°‡«âπ
„π°≈ÿà¡∑’Ë 1 ‚¥¬æ∫≈—°…≥–¥—ß°≈à“«„π°≈ÿà¡∑’Ë 2 ¡“°°«à“°≈ÿà¡∑’Ë
3 ·≈– 4 ¥—ß· ¥ß„πµ“√“ß∑’Ë 3

 ÿà¡™‘Èπ∑¥ Õ∫∑’Ëºà“π°“√∑¥ Õ∫¡“µ√«®¥â«¬°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬ 5000 ‡∑à“
æ∫«à“°≈ÿà¡∑’Ë 1 ¡’≈—°…≥–‡√ ‘́π´’‡¡πµå·≈–™—Èπ ‡¡’¬√åÀπ“
ª°§≈ÿ¡∑—Ë«∫√‘‡«≥æ◊Èπº‘«‡π◊ÈÕøíπ „π°≈ÿà¡∑’Ë 2 ·≈– 3 æ∫
‡√´‘π´’‡¡πµåÕÿ¥ªî¥∫√‘‡«≥∑“ß‡ªî¥∑àÕ‡π◊ÈÕøíπ ·≈–„π°≈ÿà¡∑’Ë 4
æ∫≈—°…≥–¢Õß‡√´‘π´’‡¡πµå·≈–™—Èπ ‡¡’¬√åª°§≈ÿ¡æ◊Èπº‘«‡π◊ÈÕøíπ
·≈–æ∫∑“ß‡ªî¥¢Õß∑àÕ‡π◊ÈÕøíπ‚¥¬‰¡àæ∫‡√´‘π´’‡¡πµå·∑√°
„π∑àÕ‡π◊ÈÕøíπ ¥—ß· ¥ß„π¿“æ∑’Ë 4

«‘®“√≥å

§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°„π°≈ÿà¡∑’Ë 2 ¡’§à“ Ÿß°«à“∑ÿ°°≈ÿà¡
°“√∑¥≈ÕßÕ¬à“ß¡’√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)
‡π◊ËÕß®“°¡’°“√ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥â«¬°√¥øÕ øÕ√‘°
π“π 5 «‘π“∑’ ´÷Ëß “¡“√∂°”®—¥™—Èπ ‡¡’¬√å∑’ËÀπ“ª°§≈ÿ¡ºπ—ß
§≈Õß√“°øíπ4  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Perdiagao ·≈–
§≥–15 °—∫ Abu-Hanna ·≈–§≥–16 ÷́Ëßæ∫«à“°“√„™â°√¥
ª√—∫ ¿“ææ◊Èπº‘«‡π◊ÈÕøíπ à«πµ—«øíπ‡ªìπ‡«≈“ 5 «‘π“∑’ ™à«¬

√Ÿª∑’Ë 3 · ¥ß°“√·∫àß≈—°…≥–°“√·µ°¢Õß™‘Èπ∑¥ Õ∫

Fig. 3 A diagram showing fracture modes for all specimens.
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√Ÿª∑’Ë 4 · ¥ß¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥¢Õß·µà≈–°≈ÿà¡∑¥≈Õß∑’Ë°”≈—ß¢¬“¬ 5000 ‡∑à“

a) °≈ÿà¡∑’Ë 1 (ReX) æ∫≈—°…≥–¢Õß‡√´‘π ’́‡¡πµå·≈–™—Èπ ‡¡’¬√åÀπ“ª°§≈ÿ¡∑—Ë«∫√‘‡«≥æ◊Èπº‘«‡π◊ÈÕøíπ‰¡àæ∫∑àÕ‡π◊ÈÕøíπ
b) °≈ÿà¡∑’Ë 2 (A+ReX) ·≈– c) °≈ÿà¡∑’Ë 3 (ED+ReX) æ∫‡√ ‘́π´’‡¡πµåÕÿ¥ªî¥∫√‘‡«≥∑“ß‡ªî¥∑àÕ‡π◊ÈÕøíπ‚¥¬∑—Ë«‰ª d) °≈ÿà¡∑’Ë 4
(ED/Na+4ReX) æ∫≈—°…≥–¢Õß‡√ ‘́π ’́‡¡πµå·≈–™—Èπ ‡¡’¬√åª°§≈ÿ¡æ◊Èπº‘«‡π◊ÈÕøíπ·≈–æ∫∑“ß‡ªî¥¢Õß∑àÕ‡π◊ÈÕøíπ‚¥¬‰¡àæ∫
‡√´‘π´’‡¡πµå·∑√°ºà“π∑àÕ‡π◊ÈÕøíπ

Fig. 4 Scanning electron micrographs of each experimental group (x 5000)

a) group 1 (ReX): thick layer of resin cement and smear layer are covering over dentin surface. No dentinal
tubules are observed. b) group 2 (A+ReX) and c) group 3 (ED+ReX): resin cement generally obstructs over the
opening of dentinal tubules. d) group 4 (ED/Na+ReX): resin cement and smear layer are covering over dentin
surface and clearly observe the open of dentinal tubules without penetration of resin cement.

°”®—¥™—Èπ ‡¡’¬√åÀ¡¥ ·≈–À≈’°‡≈’Ë¬ß°“√≈–≈“¬·√à∏“µÿ¢Õßæ◊Èπ
º‘«‡π◊ÈÕøíπ‰¡à¡“°‡°‘π‰ª ‡°‘¥°“√·∑√°ºà“π¢Õß‡√´‘π‰¥â∑—Ë«
∫√‘‡«≥∑’Ë‡°‘¥°“√≈–≈“¬·√à∏“µÿ¢Õß‡π◊ÈÕøíπ æ∫‡√´‘π·∑°·≈–
™—Èπ‰Œ∫√‘¥Àπ“ 1-2 ‰¡‚§√‡¡µ√ ‡æ’¬ßæÕµàÕ§«“¡ “¡“√∂„π
°“√‡°‘¥·√ß¬÷¥µ‘¥∑’Ë¥’ ·≈–§ß‡À≈◊Õ·§≈‡´’¬¡ ÷́Ëß‡ªìπÕß§å
ª√–°Õ∫¢Õßøíπ„Àâ‡°‘¥æ—π∏–‡§¡’°—∫øÕ ‡øµ ÷́Ëß‡ªìπÕß§å
ª√–°Õ∫¢Õß‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå2 ·µà°“√ª√—∫ ¿“æ
æ◊Èπº‘«‡π◊ÈÕøíπ à«πµ—«øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ

√âÕ¬≈– 37 π“π 15 «‘π“∑’ ∑”„Àâ§à“°”≈—ß·√ß¬÷¥¢Õß‡´≈øá
·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå¡’§à“πâÕ¬°«à“°“√„™â°√¥ª√—∫ ¿“æ‡π◊ÈÕ
øíπ‡ªìπ‡«≈“ 5 «‘π“∑’ ‡π◊ËÕß®“°‡√ ‘́π ’́‡¡πµå¡’§«“¡Àπ◊¥‰¡à
 “¡“√∂·∑√°´÷¡‡¢â“‰ª¬—ß∫√‘‡«≥∑’Ë¡’°“√≈–≈“¬·√à∏“µÿ„π‡π◊ÈÕ
øíπ∑’Ë≈÷°‰¥â∑—Ë«∂÷ß3 ·≈–°“√»÷°…“¢Õß Gokce ·≈–§≥–17

æ∫«à“º≈°“√ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥â«¬°√¥øÕ øÕ√‘°
π“π 15 «‘π“∑’ °àÕπ„™â “√¬÷¥µ‘¥√–∫∫‡´≈øá‡ÕÁ∑™åæ∫°“√
°”®—¥™—Èπ ‡¡’¬√å∑”„Àâ¡’°“√≈–≈“¬¢Õß·√à∏“µÿ·≈–‡ªî¥∑àÕ‡π◊ÈÕ
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øíπ¡“°‡°‘π ‡°‘¥°“√°”®—¥™—Èπ ‡¡’¬√åÕÕ°À¡¥ ∑”„Àâ Ÿ≠‡ ’¬
§«“¡ “¡“√∂„π°“√ª√—∫ ¡¥ÿ≈§«“¡‡ªìπ°√¥-¥à“ß ¥—ßπ—Èπ
‡¡◊ËÕ∑“‰æ√‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥®÷ß àßº≈„Àâæ◊Èπº‘«‡π◊ÈÕøíπ¡’
°“√≈–≈“¬·√à∏“µÿ¡“°¢÷Èπ ·µà “√¬÷¥µ‘¥‰¡à “¡“√∂·∑√° ÷́¡
‰ª¬—ßæ◊Èπº‘«‡π◊ÈÕøíπ∑’Ë¡’°“√≈–≈“¬¢Õß·√à∏“µÿ‰¥âÕ¬à“ß∑—Ë«∂÷ß

§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫º≈—°„π°≈ÿà¡∑’Ë 3 ¡’§à“µË”°«à“
°≈ÿà¡∑’Ë 2 ·µà Ÿß°«à“°≈ÿà¡∑’Ë 1 °—∫ 4 Õ¬à“ß¡’√–¥—∫π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p < 0.05) ‡π◊ËÕß®“°°√¥øÕ øÕ√‘°¡’ª√– ‘∑∏‘¿“æ„π
°“√≈–≈“¬·√à∏“µÿ∫πæ◊Èπº‘«‡π◊ÈÕøíπ¡“°°«à“ “√≈–≈“¬
Õ’¥’∑’‡Õ18 ·≈–§à“æ≈—ßß“πæ◊Èπº‘«Õ‘ √– (free surface energy)
¢Õß‡π◊ÈÕøíπ¡’§à“‰¡à‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕ¡’°“√ª√—∫ ¿“æ¥â«¬°√¥
øÕ øÕ√‘° ·µà¡’§à“≈¥≈ß‡¡◊ËÕ¡’°“√ª√—∫ ¿“æ¥â«¬ “√≈–≈“¬
Õ’¥’∑’‡Õ  àßº≈µàÕ°“√‰À≈·ºà¢Õß‡´≈øá·Õ¥Œ‘́ ‘ø‡√ ‘́π´’‡¡πµå19

·µà°“√ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥â«¬ “√≈–≈“¬Õ’¥’∑’‡Õ„Àâ
§à“°”≈—ß·√ß¬÷¥¡“°°«à“‰¡àª√—∫ ¿“æ ‡π◊ËÕß®“° “√≈–≈“¬
Õ’¥’∑’‡Õ‡ªìπ “√∑’Ë¡’§à“§«“¡‡ªìπ°√¥-¥à“ß 7-8  “¡“√∂®—∫°—∫
·§≈‡ ’́¬¡„π‡π◊ÈÕøíπ·≈–°”®—¥™—Èπ ‡¡’¬√å∫πæ◊Èπº‘«‡π◊ÈÕøíπ‰¥â
°“√≈â“ß§≈Õß√“°øíπ¥â«¬ “√≈–≈“¬Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ√âÕ¬≈–
17 π“π 1 π“∑’  “¡“√∂°”®—¥™—Èπ ‡¡’¬√å‰¥âÀ¡¥„πµ”·Àπàß
 à«πµâπ·≈– à«π°≈“ß√“°øíπ‚¥¬‰¡à‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß
¢Õß‡ âπ„¬§Õ≈≈“‡®π ·µà¬—ßæ∫™—Èπ ‡¡’¬√å·≈–°âÕπ ‡¡’¬√åÕÿ¥
ªî¥∑àÕ‡π◊ÈÕøíπ„π à«πª≈“¬√“°øíπ20  Õ¥§≈âÕß°—∫°“√
»÷°…“¢Õß Gu ·≈–§≥–21 ÷́Ëßæ∫«à“°“√ª√—∫ ¿“æºπ—ß
§≈Õß√“°øíπ¥â«¬ “√≈–≈“¬Õ’¥’∑’‡Õ°àÕπ„™â “√¬÷¥µ‘¥√–∫∫
‡´≈øá‡ÕÁ∑™å∫πæ◊Èπº‘«øíπ ∑”„Àâ§à“°”≈—ß·√ß¬÷¥¢Õß‡´≈øá‡ÕÁ∑™å
‡√ ‘́π ’́‡¡πµå„π°“√¬÷¥‡¥◊Õ¬øíπ¡’§à“‡æ‘Ë¡¢÷Èπ

§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥„π°≈ÿà¡∑’Ëª√—∫ ¿“æºπ—ß§≈Õß
√“°øíπ‚¥¬„™â “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å¿“¬À≈—ß°“√
≈â“ß¥â«¬ “√≈–≈“¬Õ’¥’∑’‡Õ¡’§à“„°≈â‡§’¬ß°—∫°≈ÿà¡∑’Ë 1  Õ¥§≈âÕß
°—∫À≈“¬°“√»÷°…“°àÕπÀπâ“22-24 ÷́Ëßæ∫«à“°“√ª√—∫ ¿“æ
ºπ—ß§≈Õß√“°øíπ¥â«¬ “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å‰¡à™à«¬
‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥¢Õß‡´≈øá‡ÕÁ∑™å‡√´‘π´’‡¡πµå ‡π◊ËÕß®“°
‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å “¡“√∂≈–≈“¬ “√Õ‘π∑√’¬å ∑”„Àâ∑àÕ
‡π◊ÈÕøíπ¡’°“√‡ªî¥°«â“ß¡“°¢÷Èπ ‡π◊ÈÕøíπ∫√‘‡«≥√Õ∫·≈–
√–À«à“ß∑àÕ‡π◊ÈÕøíπ‡°‘¥°“√ ÷°°√àÕπ‰¥â23 ∑”„Àâ‡´≈øá·Õ¥Œ‘́ ‘ø
‡√´‘π´’‡¡πµå´÷Ëß¡’≈—°…≥–Àπ◊¥‰¡à “¡“√∂·∑√° ÷́¡‡¢â“‰ª‰¥â
∑—Ë«∂÷ß∫√‘‡«≥∑’Ë‡°‘¥°“√≈–≈“¬¢Õß “√Õ‘π∑√’¬å®“°‚´‡¥’¬¡
‰Œ‚ª§≈Õ‰√∑å·≈– “√Õπ‘π∑√’¬å®“°Õ’¥’∑’‡Õ‰¥â3,25 (¥—ß· ¥ß
„π√Ÿª∑’Ë 4) ·≈–°“√≈â“ß§≈Õß√“°øíπ¥â«¬ “√≈–≈“¬‚´‡¥’¬¡
‰Œ‚ª§≈Õ‰√∑å∑”„Àâ¡’ÕÕ°´‘‡®πµ°§â“ßÕ¬Ÿà„πºπ—ß§≈Õß√“°øíπ

·¡â®–≈â“ßµ“¡¥â«¬πÈ”‡°≈◊Õ26 ∑”„Àâ¡’ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å
∑’Ë‰¡à ¡∫Ÿ√≥å°¡’°“√·π–π”„Àâ„™â “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑
(sodium ascorbate) §«“¡‡¢â¡¢âπ√âÕ¬≈– 10 ≈â“ß§≈Õß
√“°øíππ“π 1 π“∑’ À≈—ß®“°≈â“ß¥â«¬ “√≈–≈“¬‚´‡¥’¬¡‰Œ
‚ª§≈Õ‰√∑å ÷́Ëß “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑∑”ªØ‘°‘√‘¬“
°—∫ÕÕ°´‘‡®π ´÷Ëß‡ªìπÕß§åª√–°Õ∫¢Õß‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√∑å
∑’Ëµ°§â“ßÕ¬Ÿà„πºπ—ß§≈Õß√“°øíπ‰¥â26,27

‡¡◊ËÕæ‘®“√≥“≈—°…≥–°“√·µ°√â“«¢Õß™‘Èπ∑¥ Õ∫æ∫«à“
∑ÿ°°≈ÿà¡°“√∑¥≈Õß ¬°‡«âπ°≈ÿà¡∑’Ë 2 ¡’≈—°…≥–°“√·µ°√â“«
¢Õß™‘Èπ∑¥ Õ∫∑’Ë™—Èπ°“√¬÷¥µ‘¥√–À«à“ß™—Èπ‡√´‘π´’‡¡πµå·≈–
‡π◊ÈÕøíπ‡ªìπ à«π„À≠à „π¢≥–∑’Ë°≈ÿà¡∑’Ë 2 ¡—°æ∫≈—°…≥–°“√
·µ°√â“«·∫∫º ¡∑’Ë™—Èπ°“√¬÷¥µ‘¥√à«¡°—∫°“√·µ°√â“«„π™—Èπ
‡π◊ÈÕøíπ ‚¥¬æ∫≈—°…≥–°“√·µ°‡™àππ’È¡“°°«à“°≈ÿà¡∑’Ë 3 ·≈–
4 ·µà‰¡àæ∫≈—°…≥–¥—ß°≈à“«„π°≈ÿà¡∑’Ë 1 · ¥ß∂÷ß°“√¬÷¥µ‘¥∑’Ë¥’
√–À«à“ß‡√´‘π´’‡¡πµå°—∫‡π◊ÈÕøíπ Õ¥§≈âÕß°—∫§à“°”≈—ß·√ß¬÷¥
∑’Ë Ÿß¢Õß‡¥◊Õ¬øíπ∑’Ë¬÷¥¥â«¬√’‰≈‡ÕÁ°´å¬Ÿπ‘‡´¡„πºπ—ß§≈Õß
√“°øíπ∑’Ëª√—∫ ¿“æ¥â«¬°√¥øÕ øÕ√‘°

º≈°“√»÷°…“π’Èæ∫«à“„π∑ÿ°°≈ÿà¡°“√∑¥≈Õß µ”·Àπàß
¢Õß√“°øíπ∑’Ë·µ°µà“ß°—π‰¡à àßº≈µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°∑’Ë
·µ°µà“ß°—π (p > 0.05)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Giachetti
·≈–§≥–27 ‡π◊ËÕß®“°‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå¡’¢—ÈπµÕπ
°“√∑”ß“π¢—ÈπµÕπ‡¥’¬« §«∫§ÿ¡ªí®®—¬‡√◊ËÕß§«“¡™◊Èπ‰¥âßà“¬
·≈–¡’ ¡∫—µ‘∑πµàÕ§«“¡™◊Èπ‰¥â¥’6 ‚¥¬°√¥øÕ øÕ√‘°‡Õ ‡∑Õ√å
„π à«πª√–°Õ∫¢Õß‡√´‘π´’‡¡πµåÕ“»—¬πÈ”®“°æ◊Èπº‘«‡π◊ÈÕøíπ
·≈–πÈ”∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“°√¥-¥à“ß‡æ◊ËÕ·µ°µ—«‡ªìπøÕ ‡øµ
‰ÕÕÕπ·≈–‡°‘¥æ—π∏–‡§¡’°—∫·§≈‡´’¬¡‰ÕÕÕπ°√–∫«π°“√π’È
· ¥ß∂÷ß ¡∫—µ‘™Õ∫πÈ”¢Õß‡√´‘π ’́‡¡πµå·≈–™à«¬„Àâ¡’§«“¡
·π∫„π°“√¬÷¥µ‘¥¢Õß‡√ ‘́π´’‡¡πµå°—∫æ◊Èπº‘«‡π◊ÈÕøíπ1,5,29

°“√»÷°…“π’È‡≈◊Õ°„™â√’‰≈‡ÕÁ°´å¬Ÿπ‘‡´¡‡ªìπµ—«·∑π¢Õß
‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå ‡π◊ËÕß®“°∫√‘…—∑ºŸâº≈‘µ30 ·π–π”
„Àâ„™â¬÷¥‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬„π§≈Õß√“°øíπ Õ’°
∑—Èß¡’√Ÿª·∫∫¢Õßº≈‘µ¿—≥±å‡ªìπ·§ª´Ÿ≈ ´÷Ëß “¡“√∂§«∫§ÿ¡
Õ—µ√“ à«π°“√º ¡¢Õß‡√ ‘́π´’‡¡πµå∑’Ë„™â‰¥â °“√©’¥√’‰≈‡ÕÁ°´å
¬Ÿπ‘‡´¡‡√´‘π´’‡¡πµå≈ß„π§≈Õß√“°øíπ Õ“»—¬æ≈“ µ‘°ª≈“¬
¬“«´÷Ëß∫√‘…—∑ºŸâº≈‘µ·π–π”„Àâ„™â ‚¥¬µàÕ‡¢â“°—∫·§ª´Ÿ≈¢Õß
√’‰≈‡ÕÁ°´å¬Ÿπ‘‡´¡ÕÕ°·√ß©’¥Õ—¥„Àâ‡µÁ¡°âπ§≈Õß√“°øíπ·≈â«
§àÕ¬Ê ∂Õ¬¢÷Èπ¡“‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√‡°‘¥øÕßÕ“°“»·≈–∑“ à«π
º ¡¢Õß‡√ ‘́π´’‡¡πµå∑’Ëº‘«‡¥◊Õ¬øíπ°àÕπ„ à‡¥◊Õ¬øíπ„π§≈Õß
√“°øíπ ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√‡°‘¥øÕßÕ“°“»„π™—Èπ¢Õß‡¥◊Õ¬øíπ
·≈–‡√´‘π´’‡¡πµå31
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°“√»÷°…“π’È∑¥ Õ∫§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫º≈—°

√–À«à“ßæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ°—∫‡√´‘π ’́‡¡πµå·≈–ºπ—ß§≈Õß

√“°øíπ ‚¥¬™‘Èπ∑¥ Õ∫¡’§«“¡Àπ“‡æ’¬ß 1 ± 0.05 ¡‘≈≈‘‡¡µ√

‡æ◊ËÕ„Àâ‡°‘¥°“√°√–®“¬·√ß‰¥â¥’°«à“™‘Èπ∑¥ Õ∫∑’ËÀπ“ «‘∏’

∑¥ Õ∫π’È‡ªìπ«‘∏’∑’Ë„Àâ§à“∑’Ëπà“‡™◊ËÕ∂◊Õ„π°“√∑¥ Õ∫À“§à“·√ß¬÷¥

√–À«à“ßæ◊Èπº‘« ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕµâÕß°“√À“§à“°”≈—ß

·√ß¬÷¥„πµ”·Àπàßµà“ßÊ ¢Õß√“°øíπ °“√∑¥ Õ∫À“§à“°”≈—ß

·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§‡ªìπÕ’°«‘∏’∑¥ Õ∫∑’Ë„™âÀ“§à“°”≈—ß

·√ß¬÷¥„π·µà≈–µ”·Àπàß√“°øíπ‰¥â‡À¡◊Õπ°—π ·µà‡°‘¥°“√·µ°

¢Õß™‘Èπ∑¥ Õ∫„π¢—ÈπµÕπ°“√‡µ√’¬¡™‘Èπ∑¥ Õ∫·≈–¢≥–

∑¥ Õ∫‰¥â¡“° ‰¡à “¡“√∂§«∫§ÿ¡·√ß∑’Ë°√–∑”µàÕ™‘Èπ∑¥ Õ∫

√–À«à“ß¢—ÈπµÕπ°“√‡µ√’¬¡™‘Èπ∑¥ Õ∫ ·≈–º≈∑’Ë‰¥â¡’‚Õ°“ 

§≈“¥‡§≈◊ËÕπ¡“°°«à“«‘∏’°“√∑¥ Õ∫·∫∫º≈—°32,33

¿“¬„µâ¢âÕ®”°—¥¢Õß°“√∑¥≈Õßπ’Èæ∫«à“‡¡◊ËÕ‡≈◊Õ°„™â‡´≈øá

·Õ¥Œ‘´‘ø‡√´‘π´’‡¡πµå¬÷¥‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ §«√

‡≈◊Õ°ª√—∫ ¿“æºπ—ß§≈Õß√“°øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡

‡¢â¡¢âπ√âÕ¬≈– 37 °àÕππ“π 5 «‘π“∑’ À√◊Õ„™â “√≈–≈“¬Õ’¥’∑’

‡Õ§«“¡‡¢â¡¢âπ√âÕ¬≈– 17 π“π 1 π“∑’ ‚¥¬µâÕß§«∫§ÿ¡

‡«≈“¢Õß “√∑’Ë„™â„Àâ‡À¡“– ¡ ‰¡à„™â‡«≈“¡“°°«à“∑’Ë·π–π”

°“√»÷°…“π’È‡ªìπ‡æ’¬ß°“√»÷°…“§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°‡©≈’Ë¬

√–À«à“ß‡¥◊Õ¬øíπ·≈–æ◊Èπº‘«‡π◊ÈÕøíπ à«π§≈Õß√“°øíπ„πÀâÕß

ªØ‘∫—µ‘°“√ ‡¡◊ËÕπ”‰ªª√–¬ÿ°µå„™â®√‘ß„π∑“ß§≈‘π‘° ¡’ªí®®—¬

À≈“¬Õ¬à“ß∑’Ë‡°‘¥¢÷Èπ„π ¿“«–™àÕßª“° ‡™àπ ·√ß∫¥‡§’È¬«∑’Ë

‡ªìπ·√ß°√–∑” È́”Ê ·≈–¡’À≈“¬∑‘»∑“ß °“√‡ª≈’Ë¬π·ª≈ß

¢ÕßÕÿ≥À¿Ÿ¡‘ àßº≈µàÕ§«“¡§ß∑π¢Õß°“√¬÷¥Õ¬Ÿà ¥—ßπ—Èπ®÷ß

‡ªìπ∑’Ëπà“ π„®À“°¡’°“√»÷°…“ªí®®—¬¥—ß°≈à“«‡æ‘Ë¡‡µ‘¡

 √ÿª

§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫º≈—°√–À«à“ß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ

‡ √‘¡‡ âπ„¬°—∫‡´≈øá·Õ¥Œ‘´‘ø‡√´‘π ’́‡¡πµå„π§≈Õß√“°øíπ∑’Ë

¡’°“√ª√—∫ ¿“æ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37

π“π 5 «‘π“∑’ „Àâ§à“°”≈—ß·√ß¬÷¥¡“°°«à“°“√ª√—∫ ¿“æºπ—ß

§≈Õß√“°øíπ¥â«¬ “√≈–≈“¬Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ√âÕ¬≈– 17

π“π 1 π“∑’ ·≈–¡’§à“¡“°°«à“„π°≈ÿà¡∑’Ë‰¡à‰¥â¡’°“√ª√—∫

 ¿“æºπ—ß§≈Õß√“°øíπÀ√◊Õ°≈ÿà¡∑’Ë¡’°“√ª√—∫ ¿“æºπ—ß§≈Õß

√“°øíπ¥â«¬ “√≈–≈“¬Õ’¥’∑’‡Õ√à«¡°—∫ “√≈–≈“¬‚´‡¥’¬¡‰Œ

‚ª§≈Õ‰√∑å

°‘µµ‘°√√¡ª√–°“»

ºŸâ∑”«‘®—¬¢Õ°√“∫¢Õ∫æ√–§ÿ≥ √Õß»“ µ√“®“√¬å ∑—πµ·æ∑¬å
À≠‘ß Õ‘»√“«—≈¬å ∫ÿ≠»‘√‘ ·≈–ºŸâ™à«¬»“ µ√“®“√¬å ∑—πµ·æ∑¬å
À≠‘ß »‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈ ∑’Ë°√ÿ≥“ ≈–‡«≈“„Àâ§”ª√÷°…“
·π–π”µà“ßÊ ¥Ÿ·≈‡Õ“„®„ à „Àâ§«“¡√Ÿâ·≈–™’È·π–·π«∑“ß„π
°“√∑”ß“π„Àâ¡’ª√– ‘∑∏‘¿“æ ¢Õ∫æ√–§ÿ≥ Õ“®“√¬å‰ææ√√≥
æ‘∑¬“ππ∑å ∑’Ë„Àâ§«“¡√Ÿâ·≈–„Àâ§”ª√÷°…“∑“ß¥â“π ∂‘µ‘„πß“π«‘®—¬
‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬∑—πµ«— ¥ÿ §≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õµ≈Õ¥ß“π«‘®—¬π’È

ß“π«‘®—¬π’È‰¥â√—∫‡ß‘π π—∫ πÿπ®“°∑ÿπÕÿ¥Àπÿπ«‘∑¬“π‘æπ∏å
 ”À√—∫π‘ ‘µ §√—Èß∑’Ë 2 ª√–®”ªïß∫ª√–¡“≥ 2554 ‡≈¢∑’Ë 45
·≈–‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“° ∫√‘…—∑ ‡Õ  ¥’ ‡Õ  ‡§Õ√å
(ª√–‡∑»‰∑¬) ®”°—¥  ”À√—∫‡¥◊Õ¬øíπ·≈–∫√‘…—∑ “¡‡ÕÁ¡
(ª√–‡∑»‰∑¬) ®”°—¥  ”À√—∫‡√´‘π´’‡¡πµå‡æ◊ËÕ∑”°“√∑¥≈Õß
„πß“π«‘®—¬π’È
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Abstract

Objective This study was to evaluate the push out bond strength of fiber reinforced composite (FRC)
post luted with self adhesive resin cement in different root canal surface treatments.

Materials and methods Forty single-rooted mandibular premolars were randomly divided in four
groups (n=10). After decoronation and endodontic treatment, post spaces were prepared for fiber
reinforced composite post, Fibrekleer no.3. Root canal surface was treated as follows, group 1: no
surface treatment, group 2: etching with 37% phosphoric acid for 5 seconds, group 3: irrigation with
17% EDTA for 1 minute, and group 4: irrigation with 17% EDTA for 1 minute followed by 2.5%
NaOCl for 15 seconds. All roots were restored with posts and luted with self adhesive resin cement,
RelyXTM Unicem (RelyXTM Unicem, 3M ESPE, USA). Each root was sectioned to 6 slices, each
1 ± 0.05 mm thickness. A push out test was performed by a universal testing machine (Instron), at a
crosshead speed of 0.5 mm/min. Data were analyzed  with two-way ANOVA and Tukey multiple
comparison test at significant differences (p < 0.05). Fracture modes were evaluated in all specimens
with stereomicroscope.

Results Push out bond strength in group 2 was statistically significant highest. Bond strength of group
3 was significantly higher than those of group 1 and 4. Whereas, there was no significant difference
between group 1 and 4 (p > 0.05). The push out bond strength were not affected by root regions in all
groups (p > 0.05).

Conclusion Root canal surface treatment with 37% phosphoric acid for 5 seconds or 17% EDTA for
1 minute increased the push out bond strength of self adhesive resin cement.

(CU Dent J. 2012;35:167-78)
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