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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

‡Õ° “√Õâ“ßÕ‘ß

1. Saskalauskaite E, Tam LE, McComb D. Flexural

strength, elastic modulus, and pH profile of

self-etch resin luting cements. J Prosthodont. 2008;

17:262-8.

2. Radovic I, Monticelli F, Goracci C, Vulicevic ZR,

Ferrari Ml. Self-adhesive resin cement: a

literature review. J Adhes Dent. 2008;10:251-8.

3. De Munck J, Vargas M, Van Landuyt K, Hikita K,

Lambrechts P, Van Meerbeek B. Bonding of an

auto-adhesive luting material to enamel and

dentin. Dent Mater. 2004;20:963-71.

4. Al-Assaf K, Chakmakchi M, Palaghias G,

Karanika-Kouma A, Eliades G. Interfacial

characteristics of adhesive luting resins and

composites with dentine. Dent Mater. 2007;23:829-39.

5. Bitter K, Meyer-Lueckel H, Priehn K,

Kanjuparambil JP, Neumann K, Kielbassa AM.

Effects of luting agent and thermocycling on bond
strengths to root canal dentine. Int Endod J.
2006;39:809-18.



CU Dent J. 2012;35:167-78Durongwong S, et al176

6. Goracci C, Sadek FT, Fabianelli A, Tay FR, Ferrari
M. Evaluation of the adhesion of fiber posts to
intraradicular dentin. Oper Dent. 2005;30:627-35.

7. Mazzoni A, Marchesi G, Cadenaro M, Mazzotti G,
Di Lenarda R, Ferrari M, et al. Push-out stress for
fibre posts luted using different adhesive strategies.
Eur J Oral Sci. 2009;117:447-53.

8. Sarafino C, Gallina G,†Cumbo E, Ferrari M.
Surface debris of canal walls after post space
preparation in endodontically treated teeth: a scaning
electron microscopic study. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2004;97:381-7.

9. Mjor IA, Smith MR, Ferrari M, Mannocci F. The
structure of dentine in the apical region of human
teeth. Int Endod J. 2001;34:346-53.

10. Babb BR, Loushine RJ, Bryan TE, Ames JM,
Causey MS, Kim J, et al. Bonding of self-
adhesive (self-etching) root canal sealers to radicular
dentin. J Endod. 2009;35:578-82.

11. Sahafi A, Peutzfeldt A. Retention of adhesively
bonded posts: effect of pretreatment of the root
canal. J Adhes Dent. 2009;11:319-23.

12. Erdemir U, Emre M, Fulya TT, Yildiz E, Yamanel
K, Akyol M, et al. Micro push out bond strengths
of 2 fiber post types luted using different adhesive
strategies. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2010;110:534-44.

13. Cormier CJ, Burns DR, Moon P. In vitro comparison
of the fracture resistance and failure mode of fiber,
ceramic, and conventional post systems at various
stages of restoration. J Prosthodont. 2001;10:26-36

14. Toman M, Toksavul S, Sarikanat M, Firidinoglu
K, Akin A. The evaluation of displacement
resistance of glass FRC posts to root dentine
using a thin slice push-out test. Int Endod J. 2009;
42:802-10.

15. Perdigao J, Lopes M. The effect of etching time on
dentin demineralization. Quint Int. 2001;32:19-26.

16. Abu-Hanna A, Gordan VV, Mjor I. The effect of
variation in etching times on dentin bonding. Gen
Dent. 2004;52:28-33.

17. Gokce K, Aykor A, Ersoy M, Ozel E, Soyman M.
Effect of phosphoric acid etching and self-etching
primer application methods on dentinal shear bond
strength. J Adhes Dent. 2008;10:345-9.

18. Chaves P, Giannini M, Ambrosano GM. Influence
of smear layer pretreatments on bond strength to
dentin. J Adhes Dent. 2002;3:191-6.

19. Attal JP, Asmussen E, Degrange M. Effects of
surface treatment on the free surface energy of
dentin. Dent Mater. 1994;10:259-64.

20. Saito K, Webb TD, Imamura GM, Goodell GG.
Effect of shortened irrigation times with 17%
Ethylene diamine tetra-acetic acid on smear layer
removal after rotary canal instrumentation. J Endod.
2008;34:1011-4.

21. Gu XH, Mao CY, Kern M. Effect of different
irrigation on smear layer removal after post space
preparation. J Endod. 2009;35:583-6.

22. Ari H, Yaser E, Belli S. Effects of NaOCl on bond
strengths of resin cements to root canal dentin. J
Endod. 2003;29:248-51.

23. Hayashi M, Takahashi Y, Hirai M, Iwami Y,
Imazato S, Ebisu S. Effect of endodontic irrigation
on bonding of resin cement to radicular dentin.
Eur J Oral Sci. 2005;113:70-6.

24. Zhang L, Huang L, Xiong Y, Fang M, Chen JH,
Ferrari M. Effect of post-space treatment on
retention of fiber posts in different root regions
using two self-etching systems. Eur J Oral Sci.
2008;116:280-6.

25. Monticelli F, Osorio R, Mazzitelli C, Ferrari M,
Toledano M. Limited decalcification/diffusion of
self-adhesive cements into dentin. J Dent Res. 2008;
87:974-9.

26. Vongphan N, Senawongse P, Somsiri W,
Harnirattisai C. Effects of sodium ascorbate on
microtensile bond strength of total-etching
adhesive system to NaOCl treated dentine. J Dent.
2005;33:689-95.

27. Weston CH, Ito S, Wadgaonkar B, Pashley DH.
Effect of time and concentration of sodium



« ∑—πµ ®ÿÃ“œ 2555;35:167-78  ÿ¿“æ√ ¥ÿ√ß§å«ß»å  ·≈–§≥– 177

ascorbate on reversal of NaOCl-induced reduction
in bond strengths. J Endod. 2007;33:879-81.

28. Giachetti L, Grandini S, Calamai P, Fantini G,
Scaminaci Russo D. Translucent fiber post
cementation using light- and dual-curing
adhesive techniques and a self-adhesive material:
push-out test. J Dent. 2009;37:638-42.

29. Moszner N, Salz U, Zimmermann J. Chemical
aspects of self-etching enamel-dentin adhesives:
a systematic review. Dent Mater. 2005;21:895-910.

30. Technical data sheet: RelyXTMUnicem AplicapTM/
MaxicapTM, 3M ESPE, Seefeld, Germany, 2008.

31. Bitter K, Meyer-Luckel H, Priehn K, Martus P,
Kielbassa AM. Bond strengths of resin cements to
fiber-reinforced composite posts. Am J Dent.
2006;19:138-42.

32. Goracci C, Tavares AU, Fabianelli A, Monticelli
F, Raffaelli O, Cardoso PC, et al. The adhesion
between fiber posts and root canal walls: comparison
between microtensile and push-out bond strength
measurements. Eur J Oral Sci. 2004;112:353-61.

33. Goracci C, Grandini S, Bossu M, Bertelli E, Ferrari
M. Laboratory assessment of the retentive potential
of adhesive post: a review. J Dent. 2007;35:827-35.



CU Dent J. 2012;35:167-78Durongwong S, et al178

Effect of root canal treatments on push-out

bond strength of fiber reinforced composite

posts luted with self adhesive resin cement

Supaporn Durongwong D.D.S.
1

Siriporn Arunpraditkul D.D.S., M.Sc.
2

Issarawan Boonsiri D.D.S., Cert. in Fixed Prosth.
2,3

1Dental student, Faculty of Dentistry, Chulalongkorn University
2Department of Prosthodontics, Faculty of Dentistry, Chulalongkorn University
3Faculty of Dentistry, Rangsit University

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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