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º≈¢Õß°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡ âπ„¬

§«Õµ ǻ¥â«¬ “√‡§¡’µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°

ª√‘≠≠“æ√ »√’ÕàÕπ‡∑’Ë¬ß ∑.∫.1

»‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈ ∑.∫., «∑.¡.2

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

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“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘π§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ´å∑’Ëºà“π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬
øíπ¥â«¬ “√‡§¡’

«— ¥ÿ·≈–«‘∏’°“√ π”øíπ°√“¡πâÕ¬≈à“ß·∑â´’Ë∑’ËÀπ÷Ëß¢Õß¡πÿ…¬å∑’Ë∂ÕπÕÕ°¡“®”π«π 45 ´’Ë ¡“µ—¥ à«πµ—«øíπÕÕ°
‚¥¬µ—¥µ—Èß©“°°—∫·π«·°πøíπ∑’Ë∫√‘‡«≥√Õ¬µàÕ¢Õß‡§≈◊Õ∫øíπ°—∫‡§≈◊Õ∫√“°øíπ ‡µ√’¬¡§≈Õß√“°øíπ·≈–‡µ√’¬¡
™àÕß«à“ß ”À√—∫„ à‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ ǻ¥’∑’‰≈∑å‚æ µå‡∫Õ√å 1 ·∫àß‡¥◊Õ¬øíπÕÕ°‡ªìπ 9 °≈ÿà¡ °≈ÿà¡∑’Ë 1 °≈ÿà¡§«∫§ÿ¡
‰¡à‰¥âª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’ °≈ÿà¡∑’Ë 2 ∂÷ß °≈ÿà¡∑’Ë 7 ·™à‡¥◊Õ¬øíπ„π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡
‡¢â¡¢âπ 3 ·∫∫ (§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 30 ·≈– 35) ·≈–√–¬–‡«≈“°“√·™à 2 ·∫∫ (π“π 5 π“∑’ ·≈– 10 π“∑’)
°≈ÿà¡∑’Ë 8 ·™à‡¥◊Õ¬øíπ„π‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 π“π 10 π“∑’ ·≈–°≈ÿà¡∑’Ë 9 ·™à‡¥◊Õ¬øíπ„π
°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’ ·≈â«∑“æ◊Èπº‘«‡¥◊Õ¬øíπ∑ÿ°™‘Èπ¥â«¬ “√§Ÿà§«∫‰´‡≈π
®“°π—Èπ¬÷¥‡¥◊Õ¬øíπ°—∫§≈Õß√“°øíπ∑’Ë‡µ√’¬¡‰«â¥â«¬ “√¬÷¥µ‘¥‡ÕÁ°‰´∑å ¥’‡Õ  ’́ √à«¡°—∫‡√ ‘́π§Õ¡‚æ ‘µ‡À≈«¡—≈µ‘-
§Õ√å‚ø≈«å π”√“°øíπ·µà≈–√“°∑’Ë‡µ√’¬¡‰«âµ—¥∫√‘‡«≥∑’Ë„ à‡¥◊Õ¬øíπ√“°≈– 6 ™‘Èπ ‚¥¬·µà≈–™‘Èπ¡’§«“¡Àπ“ 1 ¡‘≈≈‘‡¡µ√
‡æ◊ËÕ‡ªìπµ—«·∑π¢Õß√“°øíπ à«π„°≈âµ—«øíπ  à«π°≈“ß ·≈– à«π„°≈âª≈“¬√“°øíπ ·≈â«π”¡“∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥
·∫∫º≈—°¥â«¬‡§√◊ËÕß∑¥ Õ∫‡Õπ°ª√– ß§å™π‘¥Õ‘π µ√Õπ «‘‡§√“–Àåº≈¥â«¬ ∂‘µ‘§«“¡·ª√ª√«π·∫∫ Õß∑“ß ·≈–
«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬·∫∫®—∫§ŸàæÀÿ§Ÿ≥ ·∫∫∑Ÿ°’¬å∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√»÷°…“ °“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 30 π“π 10 π“∑’
°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’ ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 π“π 10 π“∑’
·≈–‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 5 π“∑’ ™à«¬‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°·µ°µà“ß®“°
°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬∫√‘‡«≥¢Õß§≈Õß√“°øíπ‰¡à¡’º≈µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°

 √ÿª °“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’ ·≈–
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 5 π“∑’  “¡“√∂™à«¬‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥·∫∫º≈—° ·≈–™à«¬
≈¥√–¬–‡«≈“°“√∑”ß“π„π§≈‘π‘°

(« ∑—πµ ®ÿÃ“œ 2556;36:165-76)
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∫∑π”

ªí®®ÿ∫—ππ‘¬¡„™â‡¥◊Õ¬§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∫Ÿ√≥–øíπ∑’Ë
‰¥â√—∫°“√√—°…“§≈Õß√“°øíπ ‡æ√“– “¡“√∂„™â∫Ÿ√≥–øíπ∫√‘‡«≥
∑’ËµâÕß°“√§«“¡ «¬ß“¡ · ß àßºà“π‡¥◊Õ¬øíπ‰¥â ‰¡à‡°‘¥°“√
°—¥°√àÕπ·≈–°“√·æâ‚≈À– „Àâº≈°“√√—°…“‡ªìπ∑’Ëπà“æÕ„® ≈¥
‡«≈“„π°“√√—°…“·≈–§à“„™â®à“¬ §à“¡Õ¥Ÿ≈— ¢Õß ¿“æ¬◊¥À¬ÿàπ
µË”„°≈â‡§’¬ß°—∫‡π◊ÈÕøíπ ®÷ß‡°‘¥°“√°√–®“¬§«“¡‡§âπ Ÿà√“°øíπ
Õ¬à“ß ¡Ë”‡ ¡Õ ≈¥‚Õ°“ ‡°‘¥√“°øíπ·µ° πÕ°®“°π’È¬—ß
 “¡“√∂√◊ÈÕÕÕ°‰¥âßà“¬ „π°√≥’∑’ËµâÕß°“√√—°…“§≈Õß√“°øíπ È́”1

·µà°“√∫Ÿ√≥–¥â«¬‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡ √‘¡‡ âπ„¬¡—°æ∫§«“¡
≈â¡‡À≈«‡°’Ë¬«°—∫°“√À≈ÿ¥¢Õß‡¥◊Õ¬øíπ2-4 ‡π◊ËÕß®“°‡¥◊Õ¬øíπ
§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬¡’æ◊Èπº‘«‡√’¬∫5 ·≈–‡¥◊Õ¬øíπ™π‘¥π’È
ª√–°Õ∫¥â«¬‡ âπ„¬ ‰¥â·°à ‡ âπ„¬§“√å∫Õπ ‡ âπ„¬·°â« ·≈–
‡ âπ„¬§«Õµ ǻ ·∑√°Õ¬Ÿà„π‡¡∑√‘°´å‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß„Àâ
‡¥◊Õ¬øíπ6-8 ´÷Ëß‡¡∑√‘° ǻ‚¥¬∑—Ë«‰ª¡—°‡ªìπÕ’æÕ° ’́‡√´‘π∑’Ëºà“π
°√–∫«π°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å ¡∫Ÿ√≥å9 ‰¡à‡°‘¥æ—π∏–
‡§¡’°—∫‡√´‘π´’‡¡πµå·≈–·°πøíπ‡√´‘π§Õ¡‚æ ‘µ10 ¥—ßπ—Èπ®÷ß
¡’°“√»÷°…“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡
‡ âπ„¬¥â«¬«‘∏’µà“ßÊ ‡™àπ °“√∑“ “√§Ÿà§«∫‰´‡≈π (silane
coupling agent) °“√‡ªÉ“¥â«¬Õπÿ¿“§¢π“¥‡≈Á° (sandblasting)
°“√°—¥¥â«¬ “√‡§¡’ ‡™àπ ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå (NaOCl)11

‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å (H2O2) ·≈–°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°
(HF)6 ∑”„Àâ‡°‘¥§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«‡¥◊Õ¬øíπ‡ªìπ°“√‡æ‘Ë¡
°“√¬÷¥µ‘¥∑“ß°≈ ·≈–‡°‘¥°“√≈–≈“¬¢Õß™—ÈπÕ’æÕ° ’́‡√ ‘́π
‡¡∑√‘°´å12 ∑”„Àâ‡º¬∂÷ß™—Èπ¢Õß‡ âπ„¬‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¥◊Õ¬
øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬·°â«À√◊Õ‡ âπ„¬§«Õµ´å´÷Ëß¡’´‘≈‘°“
‡ªìπ à«πª√–°Õ∫∑”„Àâ‡°‘¥æ—π∏–‡§¡’°—∫ “√§Ÿà§«∫‰´‡≈π·≈–
‡√´‘π´’‡¡πµå‰¥â13

‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå‡ªìπ “√‡§¡’∑’Ë„™â„π°“√√—°…“§≈Õß
√“°øíπ “¡“√∂À“‰¥âßà“¬·≈–¡’„™â„π§≈‘π‘°∑—πµ°√√¡∑—Ë«‰ª
°“√·™à‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ ǻ„π‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå∑’Ë§«“¡
‡¢â¡¢âπ√âÕ¬≈– 5.25 π“π 5 π“∑’ ·≈– 10 π“∑’ ∑”„Àâ‡°‘¥°“√
≈–≈“¬¢ÕßÕ’æÕ° ’́‡√´‘π‡¡∑√‘° ǻ∑—Èß∫√‘‡«≥æ◊Èπº‘«·≈–√–À«à“ß
‡ âπ„¬§«Õµ ǻ ·≈–‡º¬∂÷ß™—Èπ¢Õß‡ âπ„¬§«Õµ ǻ11 ·µà¬—ß‰¡à¡’
°“√∑¥≈Õß‡°’Ë¬«°—∫º≈¢Õß°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‚́ ‡¥’¬¡
‰Œ‚ª§≈Õ‰√µåµàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°  à«π°“√ª√—∫ ¿“æ
æ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ
√âÕ¬≈– 24 π“π 10 π“∑’ ‡ªìπ«‘∏’ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ
¥â«¬ “√‡§¡’∑’Ë¡’ª√– ‘∑∏‘¿“æ  “¡“√∂‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà¢Õß‡¥◊Õ¬øíπ

‚¥¬‰¡àæ∫°“√∑”≈“¬∑’Ë‡ âπ„¬6,14-16 Õ¬à“ß‰√°Áµ“¡°“√·™à
‡¥◊Õ¬øíπ„π “√π’È 10 π“∑’ „π§≈‘π‘°¬—ß§ß‡ªìπ‡«≈“∑’Ëπ“π‡°‘π‰ª
·≈–‡ªìπ§«“¡‡¢â¡¢âπ∑’Ë‰¡à¡’¢“¬∑—Ë«‰ª ´÷ËßµâÕß‡µ√’¬¡¢÷Èπ‡Õß
¥â«¬¢—ÈπµÕπ∑’Ë¬ÿàß¬“°

πÕ°®“°π’È¡’°“√∑¥≈Õß„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ
√âÕ¬≈– 9.5 π“π 15 «‘π“∑’17 ·≈–§«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π
60 «‘π“∑’6 ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ´å ∑”„Àâ
‡¥◊Õ¬øíπ‡°‘¥√Ÿæ√ÿπ¢π“¥‡≈Á°∫πæ◊Èπº‘«·≈–√–À«à“ß‡ âπ„¬
™à«¬‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà°—∫‡√´‘π´’‡¡πµå ·µà∑”„Àâ‡°‘¥√Õ¬√â“«¢π“¥
‡≈Á° (micro-cracks) „π™—Èπ‡ âπ„¬¢Õß‡¥◊Õ¬øíπ ´÷Ëß àßº≈µàÕ
§à“°”≈—ß·√ß¬÷¥À√◊Õ§«“¡µâ“π∑“π°“√·µ°À—°¢ÕßøíπÀ≈—ß°“√
∫Ÿ√≥–‰¥â‡π◊ËÕß®“°°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°‡ªìπ°√¥°—¥·°â«§àÕπ
¢â“ß·√ß

ºŸâ«‘®—¬‰¥â∑¥≈Õßπ”‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ´å¡“·™à„π “√
‡§¡’ 3 ™π‘¥ ‰¥â·°à ‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå
·≈–°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ·≈–√–¬–‡«≈“∑’Ë·µ°
µà“ß°—π ·≈â«π”‰ª àÕß¥Ÿæ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ æ∫«à“°“√·™à‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ´å
„π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 30 ·≈–
35 π“π 5 π“∑’ ·≈– 10 π“∑’ ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå∑’Ë§«“¡
‡¢â¡¢âπ√âÕ¬≈– 10 π“π 10 π“∑’ ·≈–°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë
§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’ ™à«¬ ≈“¬ à«π¢Õß
Õ’æÕ° ’́‡√ ‘́π‡¡∑√‘°´å ‡º¬ à«π¢Õß‡ âπ„¬‚¥¬‰¡àæ∫°“√∑”≈“¬
∑’Ë‡ âπ„¬ ºŸâ«‘®—¬®÷ß∑”°“√»÷°…“µàÕ∂÷ßº≈¢Õß°“√·™à‡¥◊Õ¬øíπ
„π “√‡§¡’¥—ß°≈à“«µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß‡¥◊Õ¬øíπ
„π§≈Õß√“°øíπ

ß“π«‘®—¬π’È®÷ß¡ÿàß‡πâπ»÷°…“º≈¢Õß°“√ª√—∫ ¿“ææ◊Èπº‘«
‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’µàÕ°“√¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå·≈–ºπ—ß
§≈Õß√“°øíπ∑’Ë¡’ª√– ‘∑∏‘¿“æ ¢—ÈπµÕπ‰¡à¬ÿàß¬“°·≈–„™â‡«≈“
∑”ß“π„π§≈‘π‘°πâÕ¬≈ß ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√‡≈◊Õ°„™â “√
‡§¡’„π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬
„π∑“ß§≈‘π‘°

«— ¥ÿ·≈–«‘∏’°“√

‡°Á∫øíπ°√“¡πâÕ¬≈à“ß·∑ấ ’Ë∑’ËÀπ÷Ëß¢Õß¡πÿ…¬å®”π«π 45 ́ ’Ë
„π “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 5.25
‡ªìπ‡«≈“ 5 π“∑’ ·≈â«‡°Á∫„ππÈ”‡°≈◊Õ∑’Ë¡’§«“¡‡¢â¡¢âπ√âÕ¬≈–
0.9 ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß18 ´÷Ëßøíπ·µà≈–´’Ë¡’§«“¡¬“«√“°øíπ‚¥¬
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«—¥®“°®ÿ¥¬Õ¥ ÿ¥¢Õß√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπ°—∫‡§≈◊Õ∫
√“°øíπ∑“ß¥â“π·°â¡ (buccal) ∂÷ßª≈“¬√“°øíπ 15 ± 1
¡‘≈≈‘‡¡µ√ ª≈“¬√“°ªî¥‡√’¬∫√âÕ¬·≈â« ¡’§≈Õß√“°øíπ‡¥’¬«
·≈–µ√ß ‰¡à‡§¬√—°…“§≈Õß√“°øíπ¡“°àÕπ ‰¡à¡’√Õ¬√â“« ‰¡à¡’
°“√·µ°À—° ‰¡à¡’√Õ¬ºÿ·≈–‰¡à¡’«— ¥ÿ∫Ÿ√≥–„¥Ê µ—¥ à«πµ—«
øíπÕÕ°‚¥¬µ—¥µ—Èß©“°°—∫·π«·°πøíπ∑’Ë∫√‘‡«≥√Õ¬µàÕ¢Õß
‡§≈◊Õ∫øíπ°—∫‡§≈◊Õ∫√“°øíπ (cementoenamel junction)
¥â«¬‡§√◊ËÕßµ—¥™‘Èπß“π§«“¡‡√Á«µË”√ÿàπ‰Õ‚´‡¡µ 1000 (Isomet

1000, Buehler, USA) °”®—¥‡π◊ÈÕ‡¬◊ËÕ„π‚æ√ßª√– “∑øíπ
·≈–‡µ√’¬¡§≈Õß√“°øíπ¥â«¬ ‡§-‰ø≈å ‡∫Õ√å 15 ºà“π®“°√Ÿ‡ªî¥
‚æ√ßøíπ∂÷ß√–¬–°àÕπª≈“¬√“°øíπ 1 ¡‘≈≈‘‡¡µ√ ¢¬“¬§≈Õß
√“°øíπ®π∂÷ß‰ø≈å‡∫Õ√å 40 ·≈â«∑”°“√ ‡µª·∫Á° (step-back)
¢÷Èπ¡“ 5 ¢π“¥ ≈â“ß§≈Õß√“°øíπ∑ÿ°§√—Èß∑’Ë¡’°“√‡ª≈’Ë¬π¢π“¥
¢Õß‡§√◊ËÕß¡◊Õ¥â«¬πÈ”¬“‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå∑’Ë§«“¡‡¢â¡¢âπ
√âÕ¬≈– 5.25 ª√‘¡“≥ 2 ¡‘≈≈‘≈‘µ√ „™âºâ“°äÕ´™ÿ∫πÈ”Àÿâ¡√Õ∫
√“°øíπ„π√–À«à“ß°“√√—°…“§≈Õß√“°øíπ‡æ◊ËÕªÑÕß°—π°“√ Ÿ≠
‡ ’¬§«“¡™◊Èπ¢Õß√“°øíπ ·≈–≈â“ß§≈Õß√“°øíπ§√—Èß ÿ¥∑â“¬
¥â«¬πÈ”°≈—Ëπ 10 ¡‘≈≈‘≈‘µ√ ‡¡◊ËÕ¢¬“¬§≈Õß√“°øíπ‡ √Á®·≈â«
´—∫§≈Õß√“°øíπ„Àâ·Àâß¥â«¬·∑àß°√–¥“…´—∫ (paper point)

Õÿ¥§≈Õß√“°øíπ¥â«¬°—µµ“‡ªÕ√å™“‚¥¬«‘∏’‡∫’¬¥Õ—¥¥â“π¢â“ß
(lateral condensation) ¥â«¬´’‡¡πµåÕÿ¥§≈Õß√“°øíπ (AH-
Plus; Dentsply, Germany) µ—¥°—µµ“‡ªÕ√å™“ à«π∫πÕÕ°
Õ¬à“ßπâÕ¬ 3 ¡‘≈≈‘‡¡µ√ ¥â«¬Õÿª°√≥å≈π‰ø °¥°—µµ“‡ªÕ√å™“
„Àâ·πàπ·≈–ªî¥¥â«¬«— ¥ÿÕÿ¥øíπ™—Ë«§√“« (CavitTMG, 3M
ESPE, Germany) ·≈â«‡°Á∫„π§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100
∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 7 «—π19

‡µ√’¬¡™àÕß«à“ß ”À√—∫„ à‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ ǻ¥’∑’‰≈∑å
‚æ µå‡∫Õ√å 1 ¥â«¬Õÿª°√≥å≈π‰ø√à«¡°—∫À—«°√Õ‡©æ“– ”À√—∫
‡¥◊Õ¬ ¡’§«“¡≈÷° 9 ¡‘≈≈‘‡¡µ√ ‡¡◊ËÕ«—¥®“°√Õ¬µàÕ¢Õß‡§≈◊Õ∫
øíπ°—∫‡§≈◊Õ∫√“°øíπ ‚¥¬‡À≈◊Õ°—µµ“‡ªÕ√å™“∑’Ë à«πª≈“¬√“°
4 ¡‘≈≈‘‡¡µ√ ≈â“ß§≈Õß√“°øíπ¥â«¬πÈ”°≈—Ëπ·≈â«´—∫·Àâß¥â«¬
·∑àß°√–¥“…´—∫ ·∫àßøíπÕÕ°‡ªìπ 9 °≈ÿà¡ °≈ÿà¡≈– 5 ´’Ë ‚¥¬
«‘∏’ ÿà¡ (random) ‚¥¬∑”°“√∫Ÿ√≥–¥â«¬‡¥◊Õ¬øíπ‡ âπ„¬
§«Õµ ǻ∑’Ëºà“π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’µ“¡
°≈ÿà¡∑¥≈Õß¥—ßµ“√“ß∑’Ë 1 ·≈â«π”‡¥◊Õ¬øíπ∑’Ë‰¥â‰ª≈â“ß„ππÈ”
°≈—Ëπ¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘° å‡ªìπ‡«≈“ 2 π“∑’ ‡ªÉ“„Àâ·Àâß 1
π“∑’ ∑“¥â«¬ “√§Ÿà§«∫‰´‡≈π∑‘Èß‰«â 1 π“∑’ ‡µ√’¬¡ºπ—ß§≈Õß
√“°øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 ‡ªìπ‡«≈“

µ“√“ß∑’Ë 1 · ¥ß°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ´å¥â«¬ “√‡§¡’¢Õß°≈ÿà¡°“√∑¥≈Õß

Table 1 Chemical surface treatment groups on quartz fiber posts

Group Chemical surface treatment

1 no chemical surface treatment

2 24% H2O2 5 minutes

3 24% H2O2 10 minutes

4 30% H2O2 5 minutes

5 30% H2O2 10 minutes

6 35% H2O2 5 minutes

7 35% H2O2 10 minutes

8 10% NaOCl 10 minutes

9 5% HF 5 seconds

H2O2: hydrogen peroxide, NaOCl: sodium hypochlorite, HF: hydrofluoric acid
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15 «‘π“∑’ ≈â“ßπÈ”‡æ◊ËÕ°”®—¥°√¥ÕÕ°„ÀâÀ¡¥ ‡ªìπ‡«≈“ 30 «‘π“∑’
´—∫„Àâ·Àâß¥â«¬·∑àß°√–¥“… —́∫ ®”π«π 4 ·∑àß ∑“ “√¬÷¥‡π◊ÈÕ
øíπ¬’ËÀâÕ‡ÕÁ°‰´∑å ¥’‡Õ ´’ (Excite DSC) 10 «‘π“∑’ —́∫·Àâß
¥â«¬·∑àß°√–¥“… —́∫ ®”π«π 4 ™‘Èπ ®“°π—Èπ©’¥‡√ ‘́π§Õ¡‚æ ‘µ
‡À≈«¬’ËÀâÕ¡—≈µ‘§Õ√å‚ø≈«å (Multicore Flow, Ivoclar
Vivadent, Liechtenstein) ®π‡µÁ¡§≈Õß√“°øíπ „ à‡¥◊Õ¬øíπ
‡ âπ„¬§«Õµ´å‡¢â“∑’Ë °”®—¥ ’́‡¡πµå à«π‡°‘π ©“¬· ßºà“π
‡¥◊Õ¬øíππ“π 60 «‘π“∑’ ‡°Á∫ ’́Ëøíπ„π°≈àÕß∑’Ë¡’§«“¡™◊Èπ —¡æ—∑∏å
√âÕ¬≈– 100 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬

24 ™—Ë«‚¡ß ‡æ◊ËÕ„Àâ´’‡¡πµå‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√åÕ¬à“ß
 ¡∫Ÿ√≥å ·≈â«π”øíπ∑’Ë¬÷¥‡¥◊Õ¬‰«âΩíß≈ß„π‡√´‘πÀ≈àÕ„ „π·∫∫
À≈àÕ ´‘≈‘‚§π¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 15 ¡‘≈≈‘‡¡µ√  Ÿß 30
¡‘≈≈‘‡¡µ√ ¥â«¬‡§√◊ËÕß ”√«®§«“¡¢π“π (surveyor) ‡æ◊ËÕ„Àâ
·°πøíπ (long axis) µ—Èß©“°°—∫·π«√–π“∫ (horizontal
plane) (√Ÿª∑’Ë 1) Ωíß ’́Ëøíπ ∑‘Èß‰«â 24 ™—Ë«‚¡ß‡æ◊ËÕ„Àâ‡√´‘π‡°‘¥ªØ‘°√‘¬“
Õ¬à“ß ¡∫Ÿ√≥å µ—¥√“°øíπ∫√‘‡«≥∑’Ë„ à‡¥◊Õ¬øíπ„π·π«¢«“ß¥â«¬
‡§√◊ËÕßµ—¥‡π◊ÈÕ‡¬◊ËÕ™π‘¥·¢Áß (saw microtome; Leica SP 1600)
‚¥¬·µà≈–™‘Èπ¡’§«“¡Àπ“ 1 ¡‘≈≈‘‡¡µ√ ‡ªìπ 6 ™‘Èπ ‡æ◊ËÕπ”‰ª

√Ÿª∑’Ë 1 · ¥ß«‘∏’°“√π”√“°øíπΩíß≈ß„π‡√ ‘́πÀ≈àÕ„ „π·∫∫À≈àÕ´‘≈‘‚§πµ“¡·π«¬“«¢Õß√“°øíπ¥â«¬‡§√◊ËÕß ”√«®§«“¡¢π“π

Fig. 1 Root was embedded in clear acrylic resin along the root long axis using a surveyor

√Ÿª∑’Ë 2 · ¥ß°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥â«¬‡§√◊ËÕß∑¥ Õ∫‡Õπ°ª√– ß§å™π‘¥Õ‘π µ√Õπ √ÿàπ 8872 ¥â«¬À—«°¥√Ÿª∑√ß°√–∫Õ°
∑’Ë¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.8 ¡‘≈≈‘‡¡µ√

Fig. 2 Load was applied with a universal testing machine (Instron 8872, Instron, Fareham, UK) with a cylindrical
plunger (0.8 mm in diameter)
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‡ªìπµ—«·∑π¢Õß√“°øíπ∑—Èß à«πµâπ  à«π°≈“ß ·≈– à«πª≈“¬
√“°øíπµ”·Àπàß≈– 2 ™‘Èπ ∑”‡§√◊ËÕßÀ¡“¬∫√‘‡«≥¥â“π∫π¢Õß
 à«π√“°øíπ∑’Ë™‘Èπ∑¥ Õ∫∑ÿ°™‘Èπ «—¥§«“¡Àπ“¢Õß™‘Èπ∑¥ Õ∫
¥â«¬‡§√◊ËÕß«—¥¥‘®‘µÕ≈‡«Õ√å‡π’¬ §“√å≈‘ª‡ªÕ√å ·≈–«—¥√–¬–√—»¡’
¢Õß‡¥◊Õ¬øíπ¥â«¬°≈âÕß®ÿ≈∑√√»πå ”À√—∫«—¥¢π“¥ (measuring
microscope, ML 9300, Meiji Techno, Japan) ∑’Ë°”≈—ß
¢¬“¬ 50 ‡∑à“ ∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¥â«¬‡§√◊ËÕß
∑¥ Õ∫‡Õπ°ª√– ß§å™π‘¥Õ‘π µ√Õπ√ÿàπ 8872 (Instron

8872, Instron, Fareham, UK) ¥â«¬À—«°¥√Ÿª∑√ß°√–∫Õ°∑’Ë¡’
¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.8 ¡‘≈≈‘‡¡µ√ (√Ÿª∑’Ë 2) ‚¥¬„™â§«“¡
‡√Á«À—«°¥ 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ ·≈–„Àâ·√ß°√–∑”„π∑‘»∑“ß
®“° à«πª≈“¬√“°øíπ¡“ à«πµâπ√“°øíπ®π°√–∑—Ëß™‘Èπ∑¥ Õ∫
‡°‘¥°“√·µ°À—°´÷Ëß —ß‡°µ‰¥â®“°°“√≈¥≈ß¢Õß·√ß∑’Ë„™â„π°“√
∑¥ Õ∫‚¥¬∑—π∑’19

§”π«π§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°„πÀπà«¬‡¡°–ª“ §“≈

®“° Ÿµ√ Debond stress (MPa) = Force (N)/A (mm2)

‚¥¬§”π«πæ◊Èπ∑’Ë®“° Ÿµ√ A = π(R1 + R2) (R1-R2)2+h2

‡¡◊ËÕ A §◊Õ æ◊Èπ∑’Ëº‘«¢Õß‡¥◊Õ¬øíπ∑’Ë‡°‘¥æ—π∏–°“√¬÷¥µ‘¥ π
‡ªìπ§à“§ß∑’Ë‡∑à“°—∫ 3.14 R1 §◊Õ √—»¡’¢Õß‡¥◊Õ¬øíπ¥â“π∫π
(coronal surface) R2 §◊Õ √—»¡’¢Õß‡¥◊Õ¬øíπ¥â“π≈à“ß
(apical surface) ·≈– h §◊Õ §«“¡Àπ“¢Õß™‘Èπß“πÀπà«¬
‡ªìπ¡‘≈≈‘‡¡µ√ (√Ÿª∑’Ë 3)

«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈„π·µà≈–°≈ÿà¡¥â«¬«‘∏’
∑¥ Õ∫‡≈Õ«’π (Leveneûs test) ·≈–«—¥°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈
¥â«¬«‘∏’∑¥ Õ∫‚§‚¡‚°√Õø- ‡¡’¬√åπÕø (Komogorov-
Smirnov test) ∑¥ Õ∫°“√·®°·®ß¢Õß§à“‡©≈’Ë¬¢Õß§à“°”≈—ß

·√ß¬÷¥·∫∫º≈—° ∂â“°“√°√–®“¬‡ªìπª°µ‘ (normal distribu-
tion) ·≈–¡’§à“§«“¡·ª√ª√«π‡∑à“°—π ∑¥ Õ∫∑“ß ∂‘µ‘¥â«¬
 ∂‘µ‘°“√·ª√ª√«π·∫∫ Õß∑“ß ∑¥ Õ∫§«“¡·µ°µà“ß¢Õß
§à“‡©≈’Ë¬·∫∫®—∫§ŸàæÀÿ§Ÿ≥ ·∫∫∑Ÿ°’¬å ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ
√âÕ¬≈– 95

µ√«® Õ∫™π‘¥§«“¡≈â¡‡À≈«∑’Ë‡°‘¥¢÷Èπ¥â«¬°≈âÕß®ÿ≈∑√√»πå
™π‘¥ ‡µÕ√‘‚Õ ∑’Ë°”≈—ß¢¬“¬ 15 ‡∑à“ ‚¥¬·∫àß™π‘¥¢Õß§«“¡
≈â¡‡À≈«‡ªìπ 5 °≈ÿà¡19 §◊Õ (1) ‡°‘¥°“√·µ°∑’Ëæ◊Èπº‘«√–À«à“ß
‡√´‘π´’‡¡πµå°—∫ºπ—ß§≈Õß√“°øíπ æ∫‡√´‘π ’́‡¡πµå§≈ÿ¡º‘«‡¥◊Õ¬
∑—ÈßÀ¡¥ (adhesive failure between luting cement and
dentin) (2) ‡°‘¥°“√·µ°∑’Ëæ◊Èπº‘«√–À«à“ß‡¥◊Õ¬°—∫‡√ ‘́π ’́‡¡πµå
‰¡àæ∫‡√´‘π´’‡¡πµå√Õ∫‡¥◊Õ¬øíπ (adhesive failure between
the post and luting cement) (3) ‡°‘¥°“√·µ°„π™—Èπ‡√´‘π
´’‡¡πµå (cohesive failure within luting cement) (4) ‡°‘¥
°“√·µ°∑’Ë à«π‡π◊ÈÕøíπÀ√◊Õ„π à«π‡¥◊Õ¬øíπ (cohesive failure
in root dentine or post) (5) ‡°‘¥°“√·µ°º ¡ æ∫«à“¡’́ ’‡¡πµå
ª°§≈ÿ¡‡¥◊Õ¬∫“ß à«π·≈–¡’´’‡¡πµå§≈ÿ¡ºπ—ß§≈Õß√“°øíπ
∫“ß à«π (mixed adhesive failure)

º≈°“√»÷°…“

®“°°“√«‘‡§√“–Àå§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
¢Õß§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ ǻ°—∫
ºπ—ß§≈Õß√“°øíπ¥â«¬ ∂‘µ‘°“√·ª√ª√«π·∫∫ Õß∑“ß (µ“√“ß
∑’Ë 2) æ∫«à“ “√‡§¡’∑’Ë„™â„π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¡’
º≈µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—° ·µà√–¥—∫¢Õß§≈Õß√“°øíπ
‰¡à¡’º≈µàÕ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—° ·≈–‰¡à¡’Õ‘∑∏‘æ≈√à«¡

√Ÿª∑’Ë 3 · ¥ßµ—«·ª√∑’Ë„™â§”π«π§à“°”≈—ß·√ß¬÷¥·∫∫º≈—° h ·∑π§«“¡Àπ“¢Õß™‘Èπ∑¥ Õ∫ r1 ·∑π√—»¡’¢Õß‡¥◊Õ¬øíπ¥â“π„°≈âµ—«øíπ
·≈– r2 ·∑π√—»¡’¥â“π„°≈âª≈“¬√“°øíπ

Fig. 3 The letter was determined for push out bond strength calculation. h: height of specimen, r1: radii of the top
surfaces of the post, r2: radii of the bottom surface of the post
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√–À«à“ß “√‡§¡’∑’Ë„™â„π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ·≈–
√–¥—∫¢Õß§≈Õß√“°øíπ ‡¡◊ËÕ∑¥ Õ∫§«“¡·µ°µà“ß¢Õß§à“
‡©≈’Ë¬·∫∫®—∫§ŸàæÀÿ§Ÿ≥ ·∫∫∑Ÿ°’¬å ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈–
95 (µ“√“ß∑’Ë 3) æ∫«à“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 30 π“π 10 π“∑’
·≈–§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 5 π“∑’ °√¥‰Œ‚¥√ø≈ŸÕÕ√‘°
§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’ ·≈–‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå
∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 π“π 10 π“∑’ ™à«¬‡æ‘Ë¡§à“°”≈—ß·√ß
¬÷¥·∫∫º≈—°‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â∑”°“√ª√—∫ ¿“æ
æ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬
°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
§«“¡‡¢â¡¢âπ√âÕ¬≈– 30 π“π 10 π“∑’ „Àâ§à“°”≈—ß·√ß¬÷¥
·∫∫º≈—° Ÿß ÿ¥ ·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ
‡∑’¬∫°—∫°“√°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 π“π 10 π“∑’ ‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 5 π“∑’ ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå

§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 π“π 10 π“∑’ ·≈–°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°
§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’

 à«π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 π“π 5 π“∑’ „Àâ§à“°”≈—ß
·√ß¬÷¥·∫∫º≈—°µË” ÿ¥ ·≈–‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
‡¡◊ËÕ‡∑’¬∫°—∫°“√°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰Œ‚¥√‡®π
‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 10 π“∑’ ·≈–°≈ÿà¡
§«∫§ÿ¡∑’Ë‰¡à‰¥âª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’

®“°°“√∑¥≈Õß “¡“√∂®”·π°≈—°…≥–§«“¡≈â¡‡À≈«
¢Õß™‘Èπ∑¥ Õ∫‰¥â¥—ßµ“√“ß∑’Ë 4 æ∫«à“ °≈ÿà¡∑’Ë 2 3 4 5 6 8
·≈– 9 ‡°‘¥°“√·µ°∑’Ëæ◊Èπº‘«√–À«à“ß‡√ ‘́π´’‡¡πµå°—∫ºπ—ß§≈Õß
√“°øíπ¡“°∑’Ë ÿ¥ „π¢≥–∑’Ë °≈ÿà¡∑’Ë 1 æ∫°“√·µ°∑’Ëæ◊Èπº‘«
√–À«à“ß‡¥◊Õ¬øíπ°—∫‡√ ‘́π´’‡¡πµå¡“°∑’Ë ÿ¥ ·≈–°≈ÿà¡∑’Ë 7 æ∫
‡°‘¥°“√·µ°º ¡ ‚¥¬æ∫«à“¡’´’‡¡πµåª°§≈ÿ¡‡¥◊Õ¬∫“ß à«π
·≈–§≈ÿ¡ºπ—ß§≈Õß√“°øíπ∫“ß à«π¡“°∑’Ë ÿ¥ ·≈–‰¡àæ∫‡°‘¥
°“√·µ°∑’Ë à«π‡π◊ÈÕøíπÀ√◊Õ„π à«π‡¥◊Õ¬„π°“√»÷°…“π’È

µ“√“ß∑’Ë 2 · ¥ß°“√«‘‡§√“–Àå§à“‡©≈’Ë¬§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¥â«¬ ∂‘µ‘™π‘¥§«“¡·ª√ª√«π·∫∫ Õß∑“ß

Table 2 Analysis of means push out bond strength by two-way analysis of variances

Tests of Between-Subjects Effects

Dependent Variable: MPa

Source Type III Sum of Squares df Mean Square F Sig.

Corrected Model 1544.672a 26 59.410 3.877 0.000

Intercept 67393.068 1 67393.068 4397.892 0.000

group 1350.617 8 168.827 11.017 0.000

region 19.469 2 9.735 0.635 0.531

group* region 174.586 16 10.912 0.712 0.781

Error 3723.719 243 15.324

Total 72661.460 270

Corrected Total 5268.392 269

a. R Squared = 0.293 (Adjusted R Squared = 0.218)
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µ“√“ß∑’Ë 3 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°¢Õß‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ ǻ°—∫ºπ—ß§≈Õß√“°øíπ
Àπà«¬‡ªìπ‡¡°–ª“ §“≈

Table 3 Mean and standard deviation on push out bond strength of quartz fiber post and root canal wall (Mean
± SD, MPa)

Group/root region Cervical Middle Apical Mean

2) 24% H2O2 5 minutes 12.38 ± 2.24 12.08 ± 4.33 12.13 ± 4.27 12.20 ± 3.61a

1) Control 15.68 ± 4.28 13.02 ± 4.18 10.26 ± 4.48 12.99 ± 4.73a,b

7) 35% H2O2 10 minutes 13.30 ± 3.01 14.60 ± 4.20 13.74 ± 4.89 13.93 ± 4.01a,b,c

4) 30% H2O2 5 minutes 15.91 ± 3.34 15.84 ± 3.80 15.57 ± 4.02 15.77 ± 3.60b,c,d

3) 24% H2O2 10 minutes 15.98 ± 4.40 16.39 ± 3.19 15.75 ± 2.80 16.04 ± 3.41b,c,d,e

6) 35% H2O2 5 minutes 16.36 ± 3.17 16.28 ± 4.24 16.35 ± 4.85 16.33 ± 4.00c,d,e

8) 10% NaOCl 10 minutes 17.86 ± 4.57 16.03 ± 3.59 18.20 ± 2.88 17.36 ± 3.74d,e

9) 5% HF 5 seconds 18.23 ± 2.30 18.99 ± 3.52 18.47 ± 4.16 18.57 ± 3.31d,e

5) 30% H2O2 10 minutes 19.24 ± 4.50 19.16 ± 3.03 18.59 ± 5.32 19.00 ± 4.24e

*Groups with same superscript letters were not significantly different (p > 0.05).
Cervical: cervical root region
Middle: middle root region
Apical: apical root region

«‘®“√≥å

‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå ·≈–
°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° ‡ªìπ “√‡§¡’∑’Ë “¡“√∂À“‰¥âßà“¬„π§≈‘π‘°
∑—πµ°√√¡ °“√»÷°…“π’È„™â‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ
√âÕ¬≈– 35 ÷́Ëß‡ªìππÈ”¬“øÕ° ’øíπ„π√Ÿª·∫∫ “√≈–≈“¬¡’
®”Àπà“¬∑’Ë§≥–∑—πµ·æ∑¬å»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
·≈â«‡®◊Õ®“ß¥â«¬πÈ”°≈—Ëπ‡æ◊ËÕ„Àâ‰¥â§«“¡‡¢â¡¢âπ√âÕ¬≈– 30
·≈– 24 ®“°°“√»÷°…“¢Õß»‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈ ·≈–§≥–
„πªï §.». 201111 ‚¥¬»÷°…“≈—°…≥–¢Õßæ◊Èπº‘«‡¥◊Õ¬øíπ
¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ æ∫«à“‡¡◊ËÕ·™à
‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ ǻ„π “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 π“π 10 π“∑’ ∑”„Àâ‡°‘¥°“√∑”≈“¬
™—Èπ¢ÕßÕ’æÕ°´’‡√´‘π‡¡∑√‘°´å ∑’Ë∫√‘‡«≥æ◊Èπº‘« ∑”„Àâ‡ÀÁπ‡ âπ„¬
§«Õµ ǻ™—¥‡®π¢÷Èπ ‚¥¬‰¡àæ∫°“√∑”≈“¬ à«π¢Õß‡ âπ„¬

‡π◊ËÕß®“° “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å¡’ ¡∫—µ‘‡ªìπ “√

∑’Ë∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ ®÷ß “¡“√∂ ≈“¬æ—π∏–¢Õß

Õ’æÕ°´’‡√´‘π‡¡∑√‘°´å∑”„Àâæ◊Èπº‘«‡¥◊Õ¬øíπ¢√ÿ¢√– ·≈–¡’°“√

‡º¬¢Õß‡ âπ„¬§«Õµ´å´÷Ëß¡’ à«πª√–°Õ∫‡ªìπ ‘́≈‘°“ÕÕ°‰´¥å

∑”„Àâ “¡“√∂‡°‘¥æ—π∏–°—∫‰´‡≈π ‡ªìπ°“√‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà∑—Èß

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

§≈Õß√“°øíπ6,11,15,20 ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥‰¥â¥’°«à“

∑“‰´‡≈π‡æ’¬ßÕ¬à“ß‡¥’¬«6,14,16  Õ¥§≈âÕß°—∫ß“π«‘®—¬π’È∑’Ë

æ∫«à“ °“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ´å¥â«¬ “√

≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 π“π

10 π“∑’ §«“¡‡¢â¡¢âπ√âÕ¬≈– 30 ·≈– 35 π“π 5 π“∑’ ·≈–

10 π“∑’ µ“¡¥â«¬°“√∑“æ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬ “√§Ÿà§«∫‰´‡≈π

 “¡“√∂‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

∑’Ë‰¡à‰¥â∑”°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ
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®“°°“√∑¥≈Õßæ∫«à“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡ âπ„¬
§«Õµ ǻ¥â«¬ “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ
√âÕ¬≈– 30 π“π 10 π“∑’ „Àâ§à“°”≈—ß·√ß¬÷¥ Ÿß∑’Ë ÿ¥  Õ¥§≈âÕß
°—∫°“√∑¥≈Õß¢Õß  √“≈’ Õ√√¶æ‘»ÿ∑∏‘Ï ·≈–§≥– „πªï §.».
201121 ·≈–∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 5 π“∑’ „Àâ§à“
°”≈—ß·√ß¬÷¥ Ÿß°«à“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬ “√
≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 π“π
10 π“∑’ ·µà‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¥—ßπ—Èπ
°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 5 π“∑’ ®÷ß‡ªìπ·π«∑“ß‡≈◊Õ°Àπ÷Ëß
∑’Ë “¡“√∂≈¥√–¬–‡«≈“°“√∑”ß“π„π∑“ß§≈‘π‘°·≈–‰¡àµâÕß‡®◊Õ®“ß
§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬ ‡π◊ËÕß®“°‡ªìπ§«“¡‡¢â¡¢âπ∑’Ë¡’
®”Àπà“¬ ®÷ß≈¥¢—ÈπµÕπ°“√∑”ß“π∑’Ë¬ÿàß¬“° Õ¬à“ß‰√°Áµ“¡°“√
‡æ‘Ë¡√–¬–‡«≈“„π°“√·™à‡¥◊Õ¬øíπ„π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ
‡ âπ„¬§«Õµ´å¥â«¬ “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡

‡¢â¡¢âπ√âÕ¬≈– 35 π“π 10 π“∑’ „Àâ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°
µË”°«à“°“√·™à‡æ’¬ß 5 π“∑’ ‡π◊ËÕß®“°°“√·™à‡¥◊Õ¬‰«âπ“π 10 π“∑’
Õ“®∑”„Àâ à«πÕ’æÕ°´’‡√ ‘́π‡¡∑√‘°´å∂Ÿ°≈–≈“¬ÕÕ°¡“¡“°
‡ âπ„¬ à«π∑’ËÕ¬Ÿà∫√‘‡«≥æ◊Èπº‘«‡¥◊Õ¬øíπÀ≈ÿ¥ÕÕ° ·≈– à«π¢Õß
‡√ ‘́π´’‡¡πµå‰¡à “¡“√∂·∑√° ÷́¡‡¢â“‰ª‡µ‘¡‡µÁ¡ à«π∑’ËÕ’æÕ°´’
∂Ÿ°≈–≈“¬ÕÕ°‰ª∑”„Àâ‡°‘¥™àÕß«à“ß¢÷Èπ ®÷ß∑”„Àâ§à“§«“¡·¢Áß
·√ß¬÷¥≈¥≈ß21,22  à«π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬
 “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 24
π“π 5 π“∑’ „Àâ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°µË”∑’Ë ÿ¥ ·≈–°“√·™à
‡¥◊Õ¬„π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 30 π“π
5 π“∑’ „Àâ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°‰¡àµà“ß®“°°≈ÿà¡§«∫§ÿ¡
Õ“®‡π◊ËÕß®“°√–¬–‡«≈“∑’Ë„™â„π°“√·™à‡¥◊Õ¬øíπ‰¡à‡æ’¬ßæÕ
 ”À√—∫°“√≈–≈“¬Õ’æÕ°´’‡√´‘π‡¡∑√‘°´å‡æ◊ËÕ‡æ‘Ë¡æ◊Èπ∑’Ëº‘« à«π
¢Õß‡ âπ„¬ „π¢≥–∑’Ë°“√»÷°…“¢Õß de Sousa Menezes
·≈–§≥– „πªï §.». 201123 æ∫«à“°“√¬÷¥‡¥◊Õ¬øíπ∑’Ë·™à

µ“√“ß∑’Ë 4 · ¥ß®”π«π·≈–√âÕ¬≈–¢Õß™‘Èπ∑¥ Õ∫∑’Ë· ¥ß≈—°…≥–§«“¡≈â¡‡À≈«·∫∫µà“ßÊ

Table 4 Distribution of failure modes according to the experimental groups (%)

Failure modes

Group ad c/d ad p/c co c co d, p mix ad

1) Control 8 (26.67) 14 (46.67) 1 (3.30) - 7 (23.33)

2) 24% H2O2 5 minutes 13 (43.33) 11 (36.70) 1 (3.30) - 5 (16.67)

3) 24% H2O2 10 minutes 15 (50.00) 12 (40.00) - - 3 (10.00)

4) 30% H2O2 5 minutes 14 (43.67) 10 (33.33) - - 6 (20.00)

5) 30% H2O2 10 minutes 13 (43.33) 9 (30.00) 1 (3.30) - 7 (23.33)

6) 35% H2O2 5 minutes 16 (53.33) 12 (40.00) - - 2 (6.67)

7) 35% H2O2 10 minutes 10 (33.33) 8 (26.70) - - 12 (40.00)

8) 10% NaOCl 10 minutes 13 (43.33) 10 (33.33) - - 7 (23.33)

9) 5% HF 5 seconds 14 (43.67) 8 (26.70) - - 8 (26.70)

ad c/d: adhesive failure between luting cement and dentin
ad p/c: adhesive failure between the post and luting cement
co c: cohesive failure within luting cement
co d, p: cohesive failure in root dentine or post
mix ad: mixed adhesive failure
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‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 ·≈– 50 ‡ªìπ
‡«≈“π“π 1 5 ·≈– 10 π“∑’ ¡’º≈™à«¬‡æ‘Ë¡§à“·√ß¬÷¥√–À«à“ß
‡¥◊Õ¬øíπ°—∫·°π‡√ ‘́π§Õ¡‚æ ‘µÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ
‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â∑”°“√·™à‡¥◊Õ¬øíπ„π‰Œ‚¥√‡®π-
‡ªÕ√åÕÕ°‰´¥å ‚¥¬‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ß§«“¡‡¢â¡¢âπ
·≈–√–¬–‡«≈“∑’Ë„™â·™à‡¥◊Õ¬øíπ„π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
·µ°µà“ß®“°º≈°“√«‘®—¬π’È∑’Ëæ∫«à“°“√·™à‡¥◊Õ¬øíπ„π‰Œ‚¥√‡®π
‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 π“π 5 π“∑’ „Àâ§à“
°”≈—ß·√ß¬÷¥·∫∫º≈—°µË”∑’Ë ÿ¥ Õ“®‡ªìπ‰ª‰¥â«à“¡’ªí®®—¬Õ◊Ëπ∑’Ë
 àßº≈µàÕ°“√¬÷¥µ‘¥¢Õß‡¥◊Õ¬øíπ„π§≈Õß√“°øíπ ‡™àπ ¢—ÈπµÕπ
°“√‡µ√’¬¡§≈Õß√“°øíπ °“√µ°§â“ß¢ÕßÕÕ°´‘‡®π„π∑àÕ‡π◊ÈÕ
øíπ´÷Ëß àßº≈µàÕ°“√ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å¢Õß‡√´‘π23

‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå‡ªìππÈ”¬“∑’Ë„™â≈â“ß§≈Õß√“°øíπ
™à«¬°”®—¥ “√ª√–°Õ∫Õ‘π∑√’¬å∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà18 ®“°°“√
∑¥≈Õß°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå
§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 π“π 10 π“∑’ ™à«¬‡æ‘Ë¡§à“°”≈—ß·√ß
¬÷¥·∫∫º≈—°  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß»‘√‘æ√ Õ√ÿ≥
ª√–¥‘…∞å°ÿ≈ ·≈–§≥– „πªï §.». 201111 ÷́Ëßæ∫«à“‚´‡¥’¬¡
‰Œ‚ª§≈Õ‰√µå “¡“√∂≈–≈“¬ à«π¢ÕßÕ’æÕ° ’́‡√ ‘́π‡¡∑√‘° ǻ
∑—Èß∫√‘‡«≥æ◊Èπº‘«·≈–√–À«à“ß‡ âπ„¬§«Õµ ǻ ·≈–‡º¬∂÷ß™—Èπ¢Õß
‡ âπ„¬§«Õµ´å ‡™àπ‡¥’¬«°—∫°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å

°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° ‡ªìπ “√‡§¡’∑’Ëπ‘¬¡π”¡“„™âª√—∫
 ¿“ææ◊Èπº‘«¢Õß«— ¥ÿ∑’Ë¡’æ◊Èπ∞“π‡ªìπ·°â«·≈–‡´√“¡‘° ®“°ß“π
«‘®—¬π’Èæ∫«à“ °“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬°√¥‰Œ‚¥√ -
ø≈ŸÕÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’ ™à«¬‡æ‘Ë¡§à“
°”≈—ß·√ß¬÷¥·∫∫º≈—° ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Vano ·≈–
§≥– „πªï §.». 20066 æ∫«à“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ
¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π 1 π“∑’
™à«¬‡æ‘Ë¡§à“·√ß¬÷¥¢Õß‡¥◊Õ¬øíπ„π§≈Õß√“°øíπ ·µàÕ¬à“ß‰√
°Áµ“¡¡’º≈∑”„Àâ à«π‡¡∑√‘° ǻ∂Ÿ°∑”≈“¬ÕÕ°‰ª¡“° ¡’°“√
∑”≈“¬ à«π¢Õß‡ âπ„¬≈ß≈÷° °“√»÷°…“¢Õß»‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈
·≈–§≥–11 æ∫«à“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬°√¥
‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π 15 30 ·≈– 60
«‘π“∑’ ∑”„Àâ‡°‘¥°“√∑”≈“¬∑—ÈßÕ’æÕ°´’‡√´‘π‡¡∑√‘°´å·≈–
‡ âπ„¬§«Õµ´å ‚¥¬°“√∑”≈“¬®–√ÿπ·√ß¢÷Èπ —¡æ—π∏å°—∫‡«≈“
„π°“√·™à‡¥◊Õ¬øíπ„π “√≈–≈“¬∑’Ëπ“π¢÷Èπ ¥—ßπ—Èπ§«“¡‡¢â¡¢âπ
·≈–√–¬–‡«≈“∑’Ë„™â„π°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¡’º≈µàÕ
√Ÿª√à“ß¢Õß‡¥◊Õ¬øíπ6

‡¡◊ËÕæ‘®“√≥“√–¥—∫§≈Õß√“°øíπµàÕ§à“°”≈—ß·√ß¬÷¥
·∫∫º≈—° æ∫«à“‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬§à“°”≈—ß·√ß
¬÷¥·∫∫º≈—°∑’Ë·µà≈–√–¥—∫¢Õß§≈Õß√“°øíπ ¢—¥·¬âß°—∫°“√
»÷°…“¢Õß Mumcu ·≈–§≥– „πªï §.». 201019 ´÷Ëßæ∫«à“
§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°√–À«à“ß‡¥◊Õ¬øíπ°—∫ºπ—ß§≈Õß√“°øíπ
∑’Ë§à“ Ÿß∑’Ë ÿ¥∑’Ë∫√‘‡«≥§≈Õß√“°øíπ à«πµâπ ·≈–¡’§à“µË”∑’Ë ÿ¥∑’Ë
∫√‘‡«≥§≈Õß√“°øíπ à«πª≈“¬‡π◊ËÕß®“°°“√‡¢â“∂÷ß∫√‘‡«≥ª≈“¬
√“°∑”‰¥â¬“° ¢âÕ®”°—¥„π‡√◊ËÕß°“√‰À≈·ºà¢Õß‡√ ‘́π´’‡¡πµå
·≈–°“√ºà“π¢Õß· ß≈¥≈ß∫√‘‡«≥ à«π°≈“ß·≈– à«πª≈“¬¢Õß
√“°øíπ ∑”„ÀâªØ‘°‘√‘¬“°“√‡°‘¥‚æ≈‘‡¡Õ√å¢Õß‡√ ‘́π´’‡¡πµå™π‘¥
∫à¡µ—«¥â«¬· ßÀ√◊Õ™π‘¥∫à¡µ—«¥â«¬· ß√à«¡°—∫°“√‡°‘¥ªØ‘°√‘¬“
∑“ß‡§¡’‰¡à ¡∫Ÿ√≥å Õ¬à“ß‰√°Áµ“¡ Bouillaguet ·≈–§≥– „π
ªï §.». 200324 æ∫«à“§à“°”≈—ß·√ß¬÷¥¢Õßæ“π“‡«’¬ ‡Õø ·≈–
´’·Õπ¥å∫’ ‡¡µ“∫Õπ¥å ‰¡à —¡æ—π∏å°—∫√–¥—∫§≈Õß√“°øíπ ‡™àπ
‡¥’¬«°—∫°“√»÷°…“¢Õß Bitter ·≈–§≥– „πªï §.». 200625

·≈– Muniz ·≈–§≥– „πªï §.». 200526 ´÷Ëßæ∫«à“∫√‘‡«≥
¢Õß√“°øíπ‰¡à¡’º≈µàÕ§à“°”≈—ß·√ß¬÷¥µ‘¥ ‡π◊ËÕß®“°°“√‡°‘¥
ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å∑’Ë¡’ª√– ‘∑∏‘¿“æ®“°°“√„™â “√¬÷¥µ‘¥
·≈–‡√ ‘́π ’́‡¡πµå∑’Ë„™â¡’§ÿ≥ ¡∫—µ‘∫à¡µ—«¥â«¬· ß√à«¡°—∫°“√
‡°‘¥ªØ‘°√‘¬“∑“ß‡§¡’  “¡“√∂™à«¬≈¥ªí≠À“‡√◊ËÕß°“√≈¥≈ß¢Õß
· ß∑’Ë∫√‘‡«≥ª≈“¬√“°øíπ ·≈–‡¥◊Õ¬øíπ∑’Ë„™â¡’§ÿ≥ ¡∫—µ‘π”
· ß‰¥â ´÷Ëßß“π«‘®—¬π’È„™â‡¥◊Õ¬øíπ¥’∑’‰≈∑å‚æ µå ´÷Ëß¡’§ÿ≥ ¡∫—µ‘
· ß àÕßºà“π‰¥â ·µàÕ¬à“ß‰√°Áµ“¡¡’°“√≈¥≈ß¢Õßª√‘¡“≥· ß
∑’Ë«—¥‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘®“°∫√‘‡«≥ à«πµâπ¢Õß‡¥◊Õ¬
øíπ (coronal) ∂÷ß à«πª≈“¬¢Õß‡¥◊Õ¬øíπ (apical)27 Erica
·≈–§≥– „πªï §.». 200628 æ∫«à“‡¥◊Õ¬øíπ¥’∑’‰≈∑å‚æ µå
 “¡“√∂ àÕßºà“π· ß‰¥â√âÕ¬≈– 22 ∑’Ë√–¬– 10 ¡‘≈≈‘‡¡µ√ °“√
„™â‡¥◊Õ¬øíπ¥’∑’‰≈∑å‚æ µå„πß“π«‘®—¬π’È®÷ßÕ“®™à«¬„Àâ‡°‘¥ªØ‘°‘√‘¬“
°“√‡°‘¥æÕ≈‘‡¡Õ√å‰¥âÕ¬à“ß ¡∫Ÿ√≥å„π·µà≈–∫√‘‡«≥¢Õß§≈Õß
√“°øíπ ª√–°Õ∫°—∫ß“π«‘®—¬‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√
´÷Ëß “¡“√∂§«∫§ÿ¡¢—ÈπµÕπ°“√∑”ß“π‰¥âßà“¬

‡¡◊ËÕæ‘®“√≥“°“√·µ°À—°¢Õß™‘Èπß“πæ∫«à“ ‡°‘¥°“√·µ°
¢Õß™‘Èπß“π∑’Ëæ◊Èπº‘«√–À«à“ß‡π◊ÈÕøíπ°—∫‡√ ‘́π ’́‡¡πµå¡“°∑’Ë ÿ¥
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Monticelli ·≈–§≥– „πªï §.».
200729 Õ“®‡π◊ËÕß¡“®“°°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬
 “√‡§¡’∑”„Àâæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ¡’§«“¡¢√ÿ¢√–¡“°¢÷Èπ ‡°‘¥
™àÕß«à“ß¢π“¥‡≈Á° ∑”„Àâ™à«¬‡æ‘Ë¡°“√¬÷¥µ‘¥∑“ß°≈ ·≈–¡’°“√
 ≈“¬ à«π¢ÕßÕ’æÕ° ’́‡√ ‘́π‡¡∑√‘°´å ‡º¬º‘« à«π¢Õß‡ âπ„¬
§«Õµ ǻ ‡¡◊ËÕ∑“ “√§Ÿà§«∫‰´‡≈π®÷ß™à«¬‡æ‘Ë¡°“√¬÷¥µ‘¥∑“ß‡§¡’
√à«¡¥â«¬ ‡°‘¥°“√¬÷¥µ‘¥∑’Ë¥’√–À«à“ß‡¥◊Õ¬øíπ°—∫‡√ ‘́π´’‡¡πµå
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·≈–Õ“®¡’ªí®®—¬„π‡√◊ËÕß¢Õß ¿“æ ‘Ëß·«¥≈âÕ¡„π§≈Õß√“°øíπ
°“√‡µ√’¬¡æ◊Èπº‘«§≈Õß√“°øíπ ÕÕ°´‘‡®π∑’Ëµ°§â“ß„π∑àÕ‡π◊ÈÕøíπ
´÷Ëß¡’º≈¬—∫¬—Èß°“√‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å¢Õß‡√´‘π
´’‡¡πµå°—∫ºπ—ß§≈Õß√“°øíπ23 ¥—ßπ—Èπ®÷ßæ∫°“√·µ°‡ªìπ à«π
¡“°∑’Ë∫√‘‡«≥ºπ—ß§≈Õß√“°øíπ·≈–‡√´‘π´’‡¡πµå ß“π«‘®—¬π’È‰¥â
∑¥≈Õß‚¥¬π”‡¥◊Õ¬øíπ¡“¬÷¥¥â«¬‡√´‘π ’́‡¡πµå„π§≈Õß√“°øíπ
´÷ËßÕ“®¡’À≈“¬ªí®®—¬∑’Ë¡’º≈µàÕ°“√¬÷¥µ‘¥·≈–°“√·µ°À—°¢Õß
™‘Èπß“π ‚¥¬‡¥◊Õ¬øíπ∑’Ë·™à„π°≈ÿà¡ “√‡§¡’∑’Ë™à«¬‡æ‘Ë¡§à“°”≈—ß
·√ß¬÷¥µ‘¥ æ∫«à“¡’°“√·µ°À—°¢Õß™‘Èπß“π‡ªìπ à«π¡“°∑’Ë∫√‘‡«≥
‡√´‘π´’‡¡πµå°—∫ºπ—ß§≈Õß√“°øíπ Õ“®‡π◊ËÕß®“°¡’°“√¬÷¥µ‘¥∑’Ë
¥’„π à«π¢Õß‡√ ‘́π´’‡¡πµå°—∫‡¥◊Õ¬øíπ ·µàÕ¬à“ß‰√°Áµ“¡‰¡à¡’
§«“¡·µ°µà“ß∑“ß ∂‘µ‘√–À«à“ß°“√·µ°¢Õß™‘Èπß“π∑’Ë∫√‘‡«≥
‡√´‘π´’‡¡πµå°—∫ºπ—ß§≈Õß√“°øíπ·≈–°“√·µ°¢Õß™‘Èπß“π∑’Ë
∫√‘‡«≥‡√´‘π´’‡¡πµå°—∫‡¥◊Õ¬øíπ ‚¥¬ à«π∑’Ë∑”„Àâ‡°‘¥§«“¡
·µ°µà“ß¢Õß§à“°”≈—ß·√ß¬÷¥πà“®–‡ªìπ™‘Èπ∑¥ Õ∫∑’Ë‡°‘¥°“√·µ°
¢Õß™‘Èπß“π∑’Ë∫√‘‡«≥‡√´‘π´’‡¡πµå°—∫‡¥◊Õ¬øíπ

 √ÿª

°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡ âπ„¬§«Õµ ǻ¥â«¬ “√
≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 30 π“π
10 π“∑’ „Àâ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—° Ÿß∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡«‘∏’
°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬∑’Ë‡À¡“–°—∫°“√
∑”ß“π„π§≈‘π‘°§◊Õ °“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬°√¥
‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 5 π“π 5 «‘π“∑’ À√◊Õ
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 35 π“π 5 π“∑’
‡æ√“–„™â‡«≈“πâÕ¬°«à“·≈–„Àâ§à“°”≈—ß·√ß¬÷¥·∫∫º≈—°∑’Ë Ÿß‰¡à
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬°“√ª√—∫ ¿“ææ◊Èπ
º‘«‡¥◊Õ¬øíπ¥â«¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 10
π“π 10 π“∑’ ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√‡≈◊Õ°„™â “√‡§¡’
ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‡æ√“–‡ªìπ “√‡§¡’∑’ËÀ“‰¥âßà“¬„π
§≈‘π‘°∑—πµ°√√¡ πÕ°®“°π’È§«√§”π÷ß∂÷ß§«“¡ª≈Õ¥¿—¬®“°
°“√„™â “√‡§¡’·µà≈–™π‘¥∑’Ëπ”¡“ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ
√à«¡¥â«¬ §«√¡’°“√»÷°…“µàÕ‡π◊ËÕß‡°’Ë¬«°—∫Õ—πµ√“¬À√◊Õº≈
¢Õß “√‡§¡’·µà≈–™π‘¥∑’Ëπ”¡“„™â

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬  ”À√—∫∑ÿπ
Õÿ¥Àπÿπ«‘∑¬“π‘æπ∏å ¢Õ¢Õ∫§ÿ≥§≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬∑’Ë‡Õ◊ÈÕ‡øóôÕ ∂“π∑’ËÀâÕß«‘®—¬
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Abstract

Objective To evaluate the push out bond strength of quartz fiber posts after following chemical
surface treatment.

Materials and methods Forty five extracted human mandibular first premolar teeth were sectioned
perpendicular to long axis at the cementoenamel junction. The roots were endodontically treated, and
post spaces were prepared for quartz fiber posts (DT light Post #1). Posts were divided in 9 groups,
1; posts were not soaked with chemical agent as control group. Group 2 to 7; posts were soaked with
hydrogen peroxide in 3 different concentrations (24, 30 and 35%) for 2 different durations (5 and 10
minutes). Group 8; posts were soaked with 10% sodium hypochlorite for 10 minutes and group 9; posts
were soaked with 5% hydrofluoric acid for 5 seconds. All posts were applying silane. Consequently,
posts were cemented in the prepared root canals using bonding agent (Excite DSC) and flowable
resin composite (Multicore flow). Each root was sliced into six disc of 1 mm thick specimens
representing the coronal, middle and apical regions. A push-out test was performed with an Instron
universal testing machine. Data were analyzed with two-way analysis of variances and Tukey HSD
test at a 95% confidence level.

Results Post surface treatment with 30% hydrogen peroxide for 10 minutes, 5% hydrofluoric acid for
5 seconds, 10% sodium hypochlorite for 10 minutes and 35% hydrogen peroxide for 5 minutes resulted
in a significant increase in push-out bond strength compared to the control group. While the root
region did not affect the push-out bond strength.

Conclusion Post surface treatments with 5% hydrofluoric acid for 5 seconds and 35% hydrogen
peroxide for 5 minutes improved push-out bond strength and reduced clinical chair time.

(CU Dent J. 2013;36:165-76)
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