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∫∑§—¥¬àÕ
°“√„™â‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬√à«¡°—∫‡√´‘π´’‡¡πµå „π°“√∫Ÿ√≥–øíπ∑’Ë√—°…“

§≈Õß√“°øíπ·≈â« ∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥∑“ß®ÿ≈°≈»“ µ√å ·≈–∑”„Àâøíπ‡°‘¥‡ªìπ≈—°…≥–‚¡‚π-
∫≈ÁÕ° ¥—ßπ—Èπ°“√„ à‡¥◊Õ¬øíπ®”π«π¡“°¢÷Èπ·≈–‡æ‘Ë¡§«“¡¬“«¢Õß‡¥◊Õ¬øíπ Õ“®‡æ‘Ë¡§«“¡µâ“π-
∑“π°“√·µ°¢Õßøíπ∑’Ë√—°…“§≈Õß√“°øíπ·≈â« °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß
®”π«π·≈–§«“¡¬“«¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬µàÕ§«“¡µâ“π∑“π°“√·µ°·≈–√Ÿª·∫∫
°“√·µ°„πøíπ°√“¡πâÕ¬∫π øíπ°√“¡πâÕ¬∫π®”π«π 40 ́ ’Ë ‚¥¬µ—¥øíπ„Àâ‡À≈◊Õ à«πµ—«øíπ‡Àπ◊Õ
√Õ¬µàÕ¢Õßº‘«‡§≈◊Õ∫øíπ°—∫º‘«‡§≈◊Õ∫√“°øíπ¥â“π·°â¡ 2 ¡‘≈≈‘‡¡µ√ √—°…“§≈Õß√“°øíπ ·≈–
·∫àßøíπ·∫∫ ÿà¡‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 10 ’́Ë  ‰¥â·°à °≈ÿà¡∑’Ë 1 „ à‡¥◊Õ¬øíπ 1 §≈Õß√“°øíπ¥â“π
‡æ¥“π¬“« 8 ¡‘≈≈‘‡¡µ√ °≈ÿà¡∑’Ë 2  „ à‡¥◊Õ¬øíπ 2 §≈Õß√“°øíπ¥â“π‡æ¥“π·≈–¥â“π·°â¡¬“« 8
¡‘≈≈‘‡¡µ√ °≈ÿà¡∑’Ë 3 „ à‡¥◊Õ¬øíπ 1 §≈Õß√“°øíπ¥â“π‡æ¥“π¬“« 4 ¡‘≈≈‘‡¡µ√ °≈ÿà¡∑’Ë 4 „ à‡¥◊Õ¬øíπ
2 §≈Õß√“°øíπ¥â“π‡æ¥“π·≈–¥â“π·°â¡¬“« 4 ¡‘≈≈‘‡¡µ√ ¬÷¥‡¥◊Õ¬øíπ·≈–§√Õ∫øíπ‚≈À–
¥â«¬‡ÕÁ°‰´¥å¥’‡Õ ´’·≈–·«√‘‚Õ≈‘ß§å∑Ÿ π”™‘Èπ∑¥≈Õß∑—ÈßÀ¡¥∑¥ Õ∫§à“§«“¡µâ“π∑“π°“√·µ°¥â«¬
‡§√◊ËÕß∑¥ Õ∫·√ßÕ‘π µ√Õπ „Àâ·√ßÕ—¥∑”¡ÿ¡ 45 Õß»“°—∫·π«·°πøíπ §«“¡‡√Á«„π°“√°¥ 0.5
¡‘≈≈‘‡¡µ√/π“∑’ ®π‡°‘¥øíπ·µ° ∫—π∑÷°§à“·√ß∑’Ë∑”„Àâ‡°‘¥°“√·µ°·≈–√Ÿª·∫∫°“√·µ° «‘‡§√“–Àå
§à“·√ß∑’Ë«—¥‰¥â∑“ß ∂‘µ‘¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß∑“ß·≈–«‘‡§√“–Àå§«“¡·µ°-
µà“ß√–À«à“ß°≈ÿà¡¥â«¬«‘∏’°“√∑¥ Õ∫·∫∫∑Ÿ°’¬å (p = .05) º≈°“√∑¥≈Õßæ∫§«“¡µâ“π∑“π°“√
·µ°¢Õß°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë  2 ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p = .023)  ·µà‰¡à·µ°µà“ß°—∫
°≈ÿà¡∑’Ë 3 ·≈– 4 ·≈–°≈ÿà¡∑’Ë 2, 3 ·≈– 4 ¡’§à“‡©≈’Ë¬‰¡à·µ°µà“ß°—π √Ÿª·∫∫°“√·µ°∑ÿ°°≈ÿà¡‡°‘¥
√“°øíπ·µ°„π·π«‡©’¬ß‰ª∑’Ë∫√‘‡«≥ª≈“¬‡¥◊Õ¬øíπ „π°≈ÿà¡∑’Ë 1, 2 ·≈– 4 √Õ¬·µ° à«π¡“°
®–‡°‘¥∫√‘‡«≥ à«π°≈“ß√“°øíπ  à«π°≈ÿà¡∑’Ë 3 √Õ¬·µ° à«π¡“°®–‡°‘¥∫√‘‡«≥ à«πµâπ¢Õß
√“°øíπ¡“°°«à“°≈ÿà¡Õ◊Ëπ ®“°º≈°“√»÷°…“ √ÿª‰¥â«à“§«“¡µâ“π∑“π°“√·µ°¢Õßøíπ∑’Ë∫Ÿ√≥–
¥â«¬‡¥◊Õ¬øíπ‡æ’¬ß§≈Õß√“° ‡¥’¬«¡“°°«à“°≈ÿà¡∑’Ë„ à‡¥◊Õ¬øíπ Õß§≈Õß√“°øíπ ·µà§«“¡µâ“π-
∑“π°“√·µ°¢Õßøíπ°≈ÿà¡∑’Ë„ à ‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë§«“¡¬“«‡¥◊Õ¬ 4 ·≈– 8
¡‘≈≈‘‡¡µ√ ¡’§à“‰¡à·µ°µà“ß°—π

∫∑π”

°“√∫Ÿ√≥–øíπ∑’Ë√—°…“§≈Õß√“°øíπ·≈â«∑’Ë‡°‘¥°“√ Ÿ≠‡ ’¬‡π◊ÈÕøíπ à«πµ—«øíπ‰ª¡“°¡—°
π‘¬¡‡≈◊Õ°„™â‡¥◊Õ¬øíπ‚≈À–‡À«’Ë¬ß‡æ◊ËÕ™à«¬„Àâ°“√¬÷¥Õ¬Ÿà·°à·°πøíπ·≈–§√Õ∫øíπ „πøíπ∑’Ë¡’
À≈“¬§≈Õß√“°¡—°‡≈◊Õ°„ à‡¥◊Õ¬øíπ„π§≈Õß√“°øíπ∑’Ë¡’¢π“¥„À≠à·≈–µ√ß‡æ’¬ßÀπ÷Ëß§≈Õß√“°

∫ ∑ «‘ ∑ ¬ “ ° “ √
Original Article
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·À≈àß‡ß‘π∑ÿπ: ∑ÿπÕÿ¥Àπÿπ«‘∑¬“π‘æπ∏å
 ”À√—∫π‘ ‘µ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

º≈¢Õß®”π«π·≈–§«“¡¬“«‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬
µàÕ§«“¡µâ“π∑“π°“√·µ°„πøíπ°√“¡πâÕ¬∫π
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‡™àπ øíπ°√“¡∫π¡—°„ à‡¥◊Õ¬øíπ„π§≈Õß√“°øíπ„π√“°¥â“π‡æ¥“π
øíπ°√“¡≈à“ß¡—°„ à‡¥◊Õ¬øíπ„π§≈Õß√“°øíπ„π√“°¥â“π‰°≈°≈“ß1 „π
øíπ°√“¡πâÕ¬¡—°„ à‡¥◊Õ¬øíπ∑’Ë§≈Õß√“°øíπ¥â“π‡æ¥“π ®–™à«¬„Àâ
øíπ∑πµàÕ·√ß∑’Ë°√–∑” È́” Ê (cyclic load) ‰¥â¡“°°«à“°“√„ à‡¥◊Õ¬-
øíπ∑’Ë§≈Õß√“°øíπ¥â“π·°â¡2 ·≈–π‘¬¡¬÷¥‡¥◊Õ¬øíπ¥â«¬´‘ß§åøÕ ‡øµ-
’́‡¡πµå3 ‡¡◊ËÕøíπ‰¥â√—∫·√ß∫¥‡§’È¬«®–‡°‘¥°“√ – ¡·√ß‡§âπ∑’Ëª≈“¬

‡¥◊Õ¬øíπ ·≈–∂à“¬∑Õ¥·√ß‡§âπ Ÿà‡π◊ÈÕøíπ∑’Ë·¢ÁßπâÕ¬°«à“ ∑”„Àâ‡°‘¥
√“°øíπ·µ°®π‰¡à “¡“√∂‡°Á∫øíπ´’Ëπ—Èπ‰«â‰¥â4,5 πÕ°®“°π’È °“√‡µ√’¬¡
§≈Õß√“°øíπ ”À√—∫‡¥◊Õ¬øíπ‚≈À–‡À«’Ë¬ß µâÕß°”®—¥‰¡à„Àâ¡’ à«π§Õ¥
∑”„Àâ Ÿ≠‡ ’¬‡π◊ÈÕøíπ¡“° ‡°‘¥°“√°—¥°√àÕπ¢Õß‚≈À– (corrosion)
°√–∫«π°“√√—°…“®”‡ªìπµâÕßπ—¥ºŸâªÉ«¬ 2 §√—Èß ·≈–µâÕß„ à§√Õ∫
øíπ™—Ë«§√“«√–À«à“ß àß∑”‡¥◊Õ¬„πÀâÕßªØ‘∫—µ‘°“√ ®÷ß¡’§«“¡‡ ’Ë¬ßµàÕ
°“√µ‘¥‡™◊ÈÕ È́”®“°°“√√—Ë« ÷́¡∫√‘‡«≥µ—«øíπ

„πªí®®ÿ∫—π¡’°“√„™â‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬„π°“√
∫Ÿ√≥–øíπ∑’Ë√—°…“§≈Õß√“°øíπ·≈â«¡“°¢÷Èπ ‡π◊ËÕß®“°„™â√–¬–‡«≈“
·≈–¢—ÈπµÕπ„π°“√∑”ß“π≈¥≈ß „Àâ§«“¡ «¬ß“¡ ¡’ ’§≈â“¬øíπ-
∏√√¡™“µ‘ ¡’§à“¡Õ¥ÿ≈— ¢Õß ¿“æ¬◊¥À¬ÿàπ (modulus of elasticity) „°≈â
‡§’¬ß°—∫‡π◊ÈÕøíπ  ®÷ß™à«¬°√–®“¬·√ßÕ¬à“ß ¡Ë”‡ ¡Õµ≈Õ¥§«“¡¬“«
√“°øíπ4-7 ≈¥§«“¡‡ ’Ë¬ß„π°“√‡°‘¥°“√·µ°À—°¢Õß√“°øíπ8 ‡¥◊Õ¬-
øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬¬÷¥µ‘¥°—∫ºπ—ß§≈Õß√“°øíπ¥â«¬‡√´‘π-
’́‡¡πµå√à«¡°—∫ “√¬÷¥µ‘¥ (bonding agent) ∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥∑“ß

°≈¢π“¥‡≈Á°9,10 (micromechanical retention) ́ ÷Ëß„Àâ°“√¬÷¥µ‘¥∑’Ë¥’°«à“
°“√„™â´’‡¡πµå™π‘¥Õ◊Ëπ11 ·≈–™à«¬„Àâ‡°‘¥°“√¬÷¥¢Õß‡π◊ÈÕøíπ ‡¥◊Õ¬
·≈–·°πøíπ‡ªìπÀπà«¬‡¥’¬«°—π∑—Èß√–∫∫ ∑”„Àâ‡°‘¥°“√°√–®“¬·√ß
„π√“°øíπ‰¥â¥’¢÷Èπ12 ¥—ßπ—Èπ„π°“√∫Ÿ√≥–øíπ∑’Ë√—°…“§≈Õß√“°øíπ·≈â«
‚¥¬°“√„ à‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬À≈“¬§≈Õß√“°øíπÀ√◊Õ
„ à‡¥◊Õ¬øíπ∑’Ë¬“«·∑π∑’Ë«— ¥ÿÕÿ¥§≈Õß√“°øíπ ™à«¬‡ √‘¡§«“¡·¢Áß-
·√ß¢Õßøíπ‰¥â¥’°«à“°“√„ à‡¥◊Õ¬øíπ‡æ’¬ß§≈Õß√“°øíπ‡¥’¬«À√◊Õ
„ à‡¥◊Õ¬ —Èπ11

§«“¡µâ“π∑“π°“√·µ°¢Õß°“√∫Ÿ√≥–øíπ¥â«¬‡¥◊Õ¬øíπ¡’
ªí®®—¬∑’Ë‡°’Ë¬«¢âÕßÀ≈“¬ªí®®—¬ ‡™àπ ª√‘¡“≥‡π◊ÈÕøíπ∑’Ë‡À≈◊ÕÕ¬Ÿà ≈—°…≥–
¢Õß‡¥◊Õ¬øíπ «— ¥ÿ∑’Ë„™â∑”‡¥◊Õ¬øíπ §à“¡Õ¥ÿ≈— §«“¡¬◊¥À¬ÿàπ ¢π“¥
·≈–§«“¡¬“«¢Õß‡¥◊Õ¬øíπ13 ®“°°“√»÷°…“¢Õß Adanir ·≈– Belli
„πªï §.». 200814, Buttel ·≈– §≥–„πªï §.». 200915 ·≈– Giovani
·≈– §≥–„πªï §.». 200916 æ∫«à“øíπ∑’Ë∫Ÿ√≥–¥â«¬‡¥◊Õ¬øíπ§Õ¡
‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë¬“«™à«¬„Àâøíπ¡’§«“¡µâ“π∑“π°“√·µ°¡“°°«à“
°“√∫Ÿ√≥–¥â«¬‡¥◊Õ¬øíπ —Èπ ·≈–°“√„ à‡¥◊Õ¬øíπ¬“«®–∑”„Àâ‡°‘¥°“√
·µ°∑’Ë à«πµâπ¢Õß√“°øíπ¡“°°«à“°“√„ à‡¥◊Õ¬øíπ —Èπ „π¢≥–∑’Ë
°“√»÷°…“¢Õß One „πªï §.». 200617 ·≈– McLaren ·≈– §≥–„πªï

§.». 200918 æ∫«à“§«“¡¬“«‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ ‰¡à¡’
º≈µàÕ§«“¡µâ“π∑“π°“√·µ°„π°“√∫Ÿ√≥–øíπ¥â«¬‡¥◊Õ¬øíπ

¥—ßπ—Èπ°“√»÷°…“π’È®÷ß¡ÿàß»÷°…“º≈¢Õß®”π«π·≈–§«“¡¬“«
¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬µàÕ§«“¡µâ“π∑“π°“√·µ°
(fracture resistance) ·≈–√Ÿª·∫∫°“√·µ° (fracture mode) „πøíπ
°√“¡πâÕ¬∫π∑’Ë√—°…“√“°øíπ·≈â« ‚¥¬¡’ ¡¡µ‘∞“π¢Õßß“π«‘®—¬ §◊Õ
®”π«π·≈–§«“¡¬“«¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬‰¡à¡’º≈
µàÕ§«“¡µâ“π∑“π°“√·µ° ·≈–√Ÿª·∫∫°“√·µ°„πøíπ°√“¡πâÕ¬
∫π∑’Ë√—°…“√“°øíπ·≈â« ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95.0

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

„™âøíπ°√“¡πâÕ¬∫π´’Ë∑’ËÀπ÷Ëß¢Õß¡πÿ…¬å∑’Ë∂Õπ‡æ◊ËÕ°“√®—¥øíπ
®”π«π 40 ’́Ë ÷́Ëß¡’ 2 §≈Õß√“°øíπ ¡’≈—°…≥–§≈Õß√“°µ√ß·≈–
·¬°ÕÕ°®“°°—π ‰¡à¡’√Õ¬ºÿ «— ¥ÿÕÿ¥ √Õ¬√â“«À√◊Õ°“√·µ°À—° ‰¡à¡’
√Õ¬ ÷°∫√‘‡«≥§Õøíπ ‰¡à‡§¬√—°…“§≈Õß√“°øíπ¡“°àÕπ ·≈–øíπ¡’
°“√‡®√‘≠¢Õß√“°‡µÁ¡∑’Ë ¡’¢π“¥§«“¡¬“«√“°øíπ §«“¡°«â“ß„π·π«
·°â¡-≈‘Èπ (buccolingual) ·≈–·π«„°≈â-‰°≈°≈“ß (mesiodistal) µà“ß°—π
‰¡à‡°‘π 1 ¡‘≈≈‘‡¡µ√  ‚¥¬·™à„π “√≈–≈“¬πÈ”‡°≈◊Õ∑’Ë¡’§«“¡‡¢â¡¢âπ
√âÕ¬≈– 0.98 ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß°àÕππ”‰ª∑¥ Õ∫

°“√‡µ√’¬¡øíπ‡æ◊ËÕ∑¥ Õ∫§«“¡µâ“π∑“π°“√·µ°
µ—¥øíπ‡Àπ◊Õ√Õ¬µàÕ¢Õßº‘«‡§≈◊Õ∫øíπ°—∫º‘«‡§≈◊Õ∫√“°øíπ

¥â“π·°â¡ 2 ¡‘≈≈‘‡¡µ√ „π·π«√–π“∫µ—Èß©“°°—∫·π«·°π¢Õßøíπ
¥â«¬‡§√◊ËÕß‰Õ‚´‡¡∑ 1000 (Isomet 1000, Buehler, USA) ®“°π—Èπ
°√Õøíπ¥â“π·°â¡‡ªìπ‡ âπ ‘Èπ ÿ¥„°≈â¡ÿ¡©“° (shoulder finishing line)
≈÷° 1.2 ¡‘≈≈‘‡¡µ√ ¥â“πª√–™‘¥·≈–¥â“π≈‘Èπ‡ªìπ‡ âπ ‘Èπ ÿ¥√Õ¬µ—¥
‡©’¬ß‚§âß (chamfer finishing line) ≈÷° 0.5 ¡‘≈≈‘‡¡µ√ Õ¬ŸàæÕ¥’°—∫√Õ¬
µàÕ¢Õßº‘«‡§≈◊Õ∫øíπ°—∫º‘«‡§≈◊Õ∫√“°øíπ

„™âºâ“°äÕ´™ÿ∫πÈ”‡°≈◊ÕÀ¡“¥ Ê Àÿâ¡√Õ∫øíπ ‡æ◊ËÕ„Àâøíπ¡’§«“¡-
™ÿà¡™◊Èπµ≈Õ¥°“√√—°…“√“°øíπ·≈–°“√„ à‡¥◊Õ¬øíπ ®“°π—Èπ„™â‡¢Á¡
°√Õ‡√Á«°“°‡æ™√∑√ß°≈¡‡ âπºà“π»Ÿπ¬å°≈“ß¢π“¥ 1.2 ¡‘≈≈‘‡¡µ√
(round diamond bur #012, Intensiv SA, Lugano, Switzerland) °√Õ
‡ªî¥§≈Õß√“°øíπ °”Àπ¥§«“¡¬“«∑’Ë„™â¢¬“¬§≈Õß√“°øíπ (working
length) „Àâ —Èπ°«à“ª≈“¬√“°øíπ 1 ¡‘≈≈‘‡¡µ√ ¢¬“¬§≈Õß√“°øíπ¥â«¬
«‘∏’§√“«πå¥“«πå (crown down technique) ¥â«¬‡§√◊ËÕß¡◊Õ‚ª√‡∑ª‡ªÕ√å
(Protaper Rotary file, Dentsply Maillefer, Ballaigues, Switzerland)
∂÷ß‡∫Õ√å F3 ·≈â«¢¬“¬§≈Õß√“°øíπµàÕ¥â«¬‡§-‰ø≈å‡∫Õ√å 35 ≈â“ß
§≈Õß√“°øíπ¥â«¬πÈ”¬“‡Õ∑‘≈≈’π‰¥Õ–¡’π‡∑∑√“Õ– ’́µ‘° (ethylene-
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diaminetetraacetic acid; EDTA)‡¢â¡¢âπ√âÕ¬≈– 17.0 ª√‘¡“≥ 10
¡‘≈≈‘≈‘µ√ ‡ªìπ‡«≈“ 1 π“∑’19 ‡æ◊ËÕ°”®—¥™—Èπ ‡¡’¬√å ·≈–πÈ”¬“‚´‡¥’¬¡-
‰Œ‚ª§≈Õ‰√µå‡¢â¡¢âπ√âÕ¬≈– 2.5 ª√‘¡“≥ 15 ¡‘≈≈‘≈‘µ√ ‡æ◊ËÕ∑”§«“¡-
 –Õ“¥§≈Õß√“°øíπ ·≈–ªÑÕß°—π°“√Õÿ¥µ—π¢Õß ‘Ëß °ª√°¿“¬„π
§≈Õß√“°øíπ ´—∫§≈Õß√“°øíπ„Àâ·Àâß‚¥¬„™â·∑àß°√–¥“…´—∫√Ÿª
°√«¬·À≈¡ (paper point) 4 Õ—π ·≈–Õÿ¥§≈Õß√“°øíπ‚¥¬«‘∏’°“√
Õ—¥·πàπ¥â“π¢â“ß (lateral  condensation) ¥â«¬°—µµ“‡ªÕ√å™“ (Gutta
percha, Dentsply Asia, Hong Kong, China) √à«¡°—∫ “√ºπ÷°§≈Õß
√“°øíπ (AH plus Root Canal Sealer, Dentsply DeTrey, Konstanz,
Germany) ®“°π—ÈπÕÿ¥¥â«¬«— ¥ÿÕÿ¥™—Ë«§√“« √ÕÕ¬à“ßπâÕ¬  48 ™—Ë«‚¡ß
·≈–‡°Á∫øíπ„π§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100.0 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡ ’́¬ 20 ®“°π—Èπ·∫àßøíπ·∫∫ ÿà¡‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 10 ’́Ë  ¥—ßπ’È
(√Ÿª∑’Ë 1)

°≈ÿà¡∑’Ë 1 ∫Ÿ√≥–‚¥¬°“√„ à‡¥◊Õ¬øíπ 1 §≈Õß√“°øíπ¥â“π
‡æ¥“π (palatal) ¬“« 8 ¡‘≈≈‘‡¡µ√®“° —π°√–¥Ÿ°√Õß√—∫øíπ (alveolar
bone crest)

°≈ÿà¡∑’Ë 2 ∫Ÿ√≥–‚¥¬°“√„ à‡¥◊Õ¬øíπ 2 §≈Õß√“°øíπ¥â“π
‡æ¥“π·≈–¥â“π·°â¡ (buccal) ¬“« 8 ¡‘≈≈‘‡¡µ√ ®“° —π°√–¥Ÿ°
√Õß√—∫øíπ

°≈ÿà¡∑’Ë 3 ∫Ÿ√≥–‚¥¬°“√„ à‡¥◊Õ¬øíπ 1 §≈Õß√“°øíπ¥â“π
‡æ¥“π¬“« 4 ¡‘≈≈‘‡¡µ√®“° —π°√–¥Ÿ°√Õß√—∫øíπ

°≈ÿà¡∑’Ë 4 ∫Ÿ√≥–‚¥¬°“√„ à‡¥◊Õ¬øíπ 2 §≈Õß√“°øíπ¥â“π
‡æ¥“π·≈–¥â“π·°â¡¬“« 4 ¡‘≈≈‘‡¡µ√®“° —π°√–¥Ÿ°√Õß√—∫øíπ

„™â‡¢Á¡°√Õ‡©æ“–¢Õß‡¥◊Õ¬‡ âπ„¬·°â«‡∫Õ√å 1 (FibreKleer
tapered drill, Pentron Clinical Technologies, Wallingford, USA)  ¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß 1.25 ¡‘≈≈‘‡¡µ√  ‡µ√’¬¡§≈Õß√“°øíπ„ÀâæÕ¥’°—∫
‡¥◊Õ¬øíπ ≈Õß‡¥◊Õ¬øíπ (FibreKleerTM, Pentron Clinical Technologies,
Wallingford, USA) ·≈–∂à“¬¿“æ√—ß ’‡æ◊ËÕµ√«® Õ∫§«“¡¬“«¢Õß
‡¥◊Õ¬øíπ  ¿“æ§≈Õß√“°øíπÀ≈—ß°√Õ‡µ√’¬¡®–µâÕß‰¡à¡’°—µµ“‡ªÕ√å-
™“‡À≈◊ÕÕ¬Ÿà ·≈–ºπ—ß§≈Õß√“°øíπ‚¥¬√Õ∫µâÕßÀπ“‰¡àπâÕ¬°«à“ 1
¡‘≈≈‘‡¡µ√ µ—¥‡¥◊Õ¬øíπ„Àâ‡À≈◊Õ à«π∑’ËÕ¬Ÿà‡Àπ◊Õ√Õ¬µàÕ¢Õßº‘«‡§≈◊Õ∫
øíπ°—∫º‘«‡§≈◊Õ∫√“°øíπ 6 ¡‘≈≈‘‡¡µ√ ¬÷¥‡¥◊Õ¬øíπ¥â«¬‡ÕÁ°‰´¥å¥’-
‡Õ ´’ (Excite DSC, Ivoclar Vivadent, Schaan, Liechtenstein) ·≈–·«√‘‚Õ-
≈‘ß§å∑Ÿ (Variolink II, Ivoclar Vivadent, Schaan, Liechtenstein) µ“¡
«‘∏’∑’Ë∫√‘…—∑ºŸâº≈‘µ·π–π” §◊Õ „™â°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈–
37.0 ∑“„π§≈Õß√“°øíπ‡ªìπ‡«≈“ 15 «‘π“∑’  ≈â“ßπÈ” 30 «‘π“∑’  ·≈–
„™â·∑àß°√–¥“…√Ÿª°√«¬·À≈¡´—∫·µà≈–§≈Õß√“°øíπ 4 Õ—π ·≈–
‡ªÉ“≈¡ 5 «‘π“∑’ „Àâ§≈Õß√“°øíπ¡’≈—°…≥–™◊Èπ ∑“ “√¬÷¥µ‘¥Õ¬à“ß
πâÕ¬ 10 «‘π“∑’ ‡ªÉ“≈¡‡∫“ Ê 5 «‘π“∑’ ́ —∫ “√ à«π‡°‘πÕÕ°¥â«¬·∑àß
°√–¥“…√Ÿª°√«¬ 1 Õ—π º ¡‡√´‘π´’‡¡πµå à«π‡∫ ·≈–µ—«‡√àß
ªØ‘°‘√‘¬“„πÕ—µ√“ à«π 1:1 º ¡„Àâ‡¢â“°—π 10 «‘π“∑’ π”‡√ ‘́π ’́‡¡πµå
‡§≈◊Õ∫∑’Ë‡¥◊Õ¬øíπ√à«¡°—∫°“√ªíòπ¥â«¬‡°≈’¬«π” “√„ à§≈Õß√“° °¥
‡¥◊Õ¬øíπ‡¢â“‰ª„π§≈Õß√“°øíπ ·≈–°”®—¥‡√´‘π´’‡¡πµå à«π‡°‘πÕÕ°
©“¬· ß 40 «‘π“∑’  √â“ß·°πøíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ‚¥¬°àÕ‡ªìπ™—Èπ
·µà≈–™—Èπ¡’§«“¡Àπ“‰¡à‡°‘π 2 ¡‘≈≈‘‡¡µ√ ©“¬· ß™—Èπ≈– 20 «‘π“∑’
·≈–°√Õ·µàß·°πøíπ„Àâ¡’§«“¡ Ÿß 4 ¡‘≈≈‘‡¡µ√ π”·°πøíπ∑’Ë‰¥â¡“
∑”·∫∫æ≈“ µ‘°„  ”À√—∫∑”·°πøíπ ’́ËÕ◊Ëπ

·µàß¢’Èº÷Èß ”À√—∫§√Õ∫øíπ·µà≈–´’Ë‚¥¬„™â¥—™π’́ ‘≈‘‚§π (silicone
index) ¢Õßøíπ°√“¡πâÕ¬∫π ’́Ë∑’ËÀπ÷Ëß µ—«øíπ¡’§«“¡ Ÿß 8 ¡‘≈≈‘‡¡µ√
·≈–¡’·Õàß‡«â“ (notch) ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√ ∫√‘‡«≥

√Ÿª∑’Ë 1 °“√‡µ√’¬¡™àÕß«à“ß‡æ◊ËÕ„ à‡¥◊Õ¬øíπ¢Õß°≈ÿà¡∑¥≈Õß∑—Èß 4 °≈ÿà¡
Fig. 1 Post space preparation of 4 experimental groups
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¥â“π∫¥‡§’È¬«Àà“ß®“°ªÿÉ¡øíπ¥â“π·°â¡≈ß¡“ 2 ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕ‡ªìπ
®ÿ¥Õâ“ßÕ‘ß„π°“√«“ßÀ—«∑¥ Õ∫·≈–ªÑÕß°—π°“√≈◊Ëπ‰∂≈¢ÕßÀ—«
∑¥ Õ∫¢Õß‡§√◊ËÕß∑¥ Õ∫·√ßÕ‘π µ√Õπ (Instron model 5566,
Instron, USA) ®“°π—Èππ”·∫∫¢’Èº÷Èß¢Õß§√Õ∫øíπ‰ªÀ≈àÕ‡ªìπ§√Õ∫øíπ
¥â«¬‚≈À–º ¡π‘‡°‘≈‚§√‡¡’¬¡ (Ni-Cr alloy, Classic vision™ Pisces,
William, Amherst, USA) ¢—¥§√Õ∫øíπ·≈â«‡ªÉ“∑√“¬∑’Ë¥â“π„π¢Õß
§√Õ∫øíπ ‚¥¬„™âºßÕ–≈Ÿ¡‘π“ ¢π“¥ 50 ‰¡§√Õπ §«“¡¥—π 80 ªÕπ¥å
µàÕµ“√“ßπ‘È« ‡ªìπ‡«≈“ 10 «‘π“∑’ √–¬–Àà“ß√–À«à“ß§√Õ∫øíπ°—∫
À—«‡ªÉ“‡∑à“°—∫ 10 ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕ‡æ‘Ë¡æ◊Èπ∑’Ëº‘«„π°“√¬÷¥µ‘¥ π”
§√Õ∫øíπ‚≈À–¡“µ√«®§«“¡·π∫ π‘∑∫√‘‡«≥¢Õ∫¢Õß§√Õ∫øíπ
¥â«¬«— ¥ÿµ√«® Õ∫§«“¡·π∫√à«¡°—∫°“√„™â‡§√◊ËÕß¡◊Õµ√«®øíπ
(explorer) ·≈â«¬÷¥§√Õ∫øíπ¥â«¬‡ÕÁ°‰´¥å¥’‡Õ  ’́·≈–·«√‘‚Õ≈‘ß§å∑Ÿ °¥
§√Õ∫øíπ‚≈À–¢≥–¬÷¥¥â«¬‡§√◊ËÕß¥Ÿ‚√¡‘‡µÕ√å¥â«¬·√ß 3 °‘‚≈°√—¡
°”®—¥ ’́‡¡πµå à«π‡°‘π·≈â«©“¬· ß 40 «‘π“∑’ π”‰ª‡°Á∫„π§«“¡™◊Èπ
 —¡æ—∑∏å√âÕ¬≈– 100.0 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24
™—Ë«‚¡ß

π”øíπ∑’Ë‡µ√’¬¡‰«â¬÷¥°—∫·∑àß«‘‡§√“–Àå§«“¡¢π“π (analyzing
rod) ¢Õß‡§√◊ËÕß ”√«®§«“¡¢π“π¥â«¬¢’Èº÷Èß‡Àπ’¬« (sticky wax) „Àâ
·π«·°πøíπ (tooth axis) µ—Èß©“°°—∫·π«√–π“∫ ·≈â«π”√“°øíπ¡“¬÷¥
„π·∑àπ¬÷¥øíπ (block) ́ ÷Ëß∑”®“°∑àÕæ’«’́ ’ ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß
22 ¡‘≈≈‘‡¡µ√ ¬“« 18 ¡‘≈≈‘‡¡µ√ ¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡‡Õß
(Formatray, Kerr Corp, Orange, USA) µ“¡Õ—µ√“ à«π∑’Ë∫√‘…—∑°”Àπ¥
„ àÕ–§√‘≈‘°‡√ ‘́π®π∂÷ß√–¥—∫µË”°«à“√Õ¬µàÕ¢Õßº‘«‡§≈◊Õ∫øíπ°—∫º‘«
‡§≈◊Õ∫√“°øíπ¢Õßøíπ∑’Ë∑¥ Õ∫ 2 ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕ®”≈Õß√–¥—∫ª°µ‘
¢Õß‡ÕÁπ¬÷¥ª√‘∑—πµå·≈–°√–¥Ÿ°√Õß√—∫øíπ (alveolar bone proper) ‡¡◊ËÕ
Õ–§√‘≈‘°‡√ ‘́π·¢Áßµ—«·≈â«®”≈Õß‡ÕÁπ¬÷¥ª√‘∑—πµå‚¥¬π”√“°øíπÕÕ°
¡“‡§≈◊Õ∫ ‘́≈‘‚§π™π‘¥‰≈∑å∫Õ¥’È (Amcoflex, Amcorp, Germany) ·≈–
π”øíπ„ à°≈—∫≈ß‰ª„πÕ–§√‘≈‘°‡√´‘π„ÀâÕ¬Ÿà„πµ”·Àπàß‡¥‘¡·≈–
·π∫ π‘∑ √Õ®π ‘́≈‘‚§π™π‘¥‰≈∑å∫Õ¥’È·¢Áßµ—« ®÷ßµ—¥·µàß ‘́≈‘‚§π™π‘¥
‰≈∑å∫Õ¥’È à«π‡°‘πÕÕ° ·≈â«π”·∑àπ¬÷¥øíπ‰ª‡°Á∫‰«â„π°≈àÕß∑’Ë¡’§«“¡-
™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100.0 ®π°«à“®–∑¥ Õ∫§à“§«“¡µâ“π∑“π°“√
·µ°À√◊Õ§«“¡∑π·√ßÕ—¥ (Compressive strength)

°“√∑¥ Õ∫§à“§«“¡µâ“π∑“π°“√·µ°
∑¥ Õ∫§à“§«“¡µâ“π∑“πµàÕ°“√·µ° ¥â«¬‡§√◊ËÕß∑¥ Õ∫

·√ßÕ‘π µ√Õπ „Àâ·√ß∑”¡ÿ¡°—∫·π«·°πøíπ 45 Õß»“5 (√Ÿª∑’Ë 2) ‚¥¬
„™âÀ—«∑¥ Õ∫√Ÿª∑√ß°≈¡∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√
«“ß∑’Ë·Õàß‡«â“∫π§√Õ∫øíπ∑’Ë‡µ√’¬¡‰«â ·≈–°”Àπ¥§«“¡‡√Á«À—«∑¥-
 Õ∫ 0.5 ¡‘≈≈‘‡¡µ√/π“∑’5,21 ®π√“°øíπÀ√◊Õ‡¥◊Õ¬øíπ·µ° ∫—π∑÷°

§à“·√ß∑’Ë∑”„Àâ‡°‘¥°“√·µ°Àπà«¬‡ªìππ‘«µ—π (newton) ·≈– —ß‡°µ
≈—°…≥–°“√·µ°‚¥¬·∫àß‡ªìπ°“√·µ°À—°∑’Ë‰¡à “¡“√∂∫Ÿ√≥–„À¡à‰¥â
(unrestorable fracture) ‰¥â·°à √Õ¬·µ°∑’ËÕ¬ŸàµË”°«à“√–¥—∫Õ–§√‘≈‘°
¡“°°«à“ 1 ¡‘≈≈‘‡¡µ√ ·≈–°“√·µ°À—°∑’Ë “¡“√∂∫Ÿ√≥–„À¡à‰¥â
(restorable fracture) ‰¥â·°à √Õ¬·µ°∑’ËÕ¬Ÿà Ÿß°«à“√–¥—∫Õ–§√‘≈‘°
À√◊ÕµË”°«à“√–¥—∫Õ–§√‘≈‘°‰¡à‡°‘π 1 ¡‘≈≈‘‡¡µ√

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
„™â‚ª√·°√¡ ”‡√Á®√Ÿª‡Õ æ’‡Õ ‡Õ  17.0 (SPSS, Chicago, IL,

USA) „π°“√«‘‡§√“–Àåº≈¢âÕ¡Ÿ≈ π”§à“·√ßµâ“π∑“π°“√·µ°¢Õß·µà
≈–°≈ÿà¡¡“µ√«® Õ∫§«“¡ª°µ‘„π°“√·®°·®ß¢Õß¢âÕ¡Ÿ≈ (normality
test) ¥â«¬«‘∏’·™ªî‚√-«‘≈§å (Shapiro-Wilk test) ·≈–µ√«® Õ∫§«“¡-
‡À¡◊Õπ¢Õß§à“§«“¡·ª√ª√«π (Test of homogeneity of variance)
¢Õßª√–™“°√·µà≈–°≈ÿà¡¥â«¬«‘∏’≈’‡«π (Levene test) ·≈â««‘‡§√“–Àå
º≈¢Õß®”π«π·≈–§«“¡¬“«‡¥◊Õ¬øíπ¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√-
ª√«π·∫∫ Õß∑“ß (Two-way ANOVA) ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß
√–À«à“ß°≈ÿà¡¥â«¬«‘∏’°“√∑¥ Õ∫·∫∫∑Ÿ°’¬å (Tukey test) «‘‡§√“–Àå
√Ÿª·∫∫¢Õß°“√·µ° À√◊ÕÀ≈ÿ¥¢Õß™‘Èπß“π„π·µà≈–°≈ÿà¡¥â«¬°“√
«‘‡§√“–Àå§«“¡·µ°µà“ß∑“ß ∂‘µ‘ ‚¥¬„™â°“√∑¥ Õ∫øî‡™Õ√å‡ÕÁ°·´°µå
(Fisher exact test) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95.0

√Ÿª∑’Ë 2 °“√∑¥ Õ∫§«“¡µâ“π∑“π°“√·µ° ¥â«¬·√ß∑”¡ÿ¡ 45 Õß»“°—∫·π«
·°πøíπ

Fig. 2 Fracture resistance test with loading 45-degree to the tooth

axis
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§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“·√ßµâ“π∑“π
°“√·µ°¢Õß·µà≈–°≈ÿà¡¥—ßµ“√“ß∑’Ë 1 æ∫«à“§à“‡©≈’Ë¬·√ßµâ“π∑“π
°“√·µ°¢Õß°≈ÿà¡∑’Ë 1 ¡’§à“¡“°∑’Ë ÿ¥ (924.995) √Õß¡“§◊Õ°≈ÿà¡∑’Ë 3
(835.496) ·≈–°≈ÿà¡∑’Ë 4 (816.878) ·≈–§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√
·µ°¢Õß°≈ÿà¡∑’Ë 2 ¡’§à“πâÕ¬∑’Ë ÿ¥ (745.121) ®“°°“√«‘‡§√“–Àå§«“¡
·µ°µà“ß√–À«à“ß°≈ÿà¡¥â«¬«‘∏’∑Ÿ°’¬å æ∫«à“§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√
·µ°¢Õß°≈ÿà¡∑’Ë 1 ¡“°°«à“°≈ÿà¡∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p =
.023) ·µà‰¡à·µ°µà“ß°≈ÿà¡∑’Ë 3 ·≈– 4 ·≈–°≈ÿà¡∑’Ë 2, 3 ·≈– 4 ¡’§à“
‡©≈’Ë¬‰¡à·µ°µà“ß°—π

‡¡◊ËÕ∑”°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß∑“ß ‰¡àæ∫
°“√¡’ªØ‘ —¡æ—π∏å∑“ß ∂‘µ‘√–À«à“ß®”π«π‡¥◊Õ¬øíπ·≈–§«“¡¬“«
‡¥◊Õ¬øíπ (p = .063) §à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°≈ÿà¡∑’Ë„ à

‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë¡’§«“¡¬“«¢Õß‡¥◊Õ¬ 4 ·≈– 8
¡‘≈≈‘‡¡µ√ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (p = .834) ·µà°“√„ à‡¥◊Õ¬øíπ
§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬§≈Õß√“°øíπ‡¥’¬«¡’§à“‡©≈’Ë¬·√ßµâ“π∑“π
°“√·µ°¡“°°«à“°“√„ à‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ Õß§≈Õß-
√“°øíπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = .024) (µ“√“ß∑’Ë 2)

®“°°“√µ√«® Õ∫≈—°…≥–°“√·µ°¢Õß™‘Èπß“πæ∫«à“∑ÿ°
°≈ÿà¡‡°‘¥√“°øíπ·µ°„π·π«‡©’¬ß (oblique fracture) ‰ª∑’Ë∫√‘‡«≥
ª≈“¬‡¥◊Õ¬øíπ „π°≈ÿà¡∑’Ë 1, 2 ·≈– 4 √Õ¬·µ° à«π¡“°®–‡°‘¥∫√‘‡«≥
°≈“ß√“°øíπ  à«π°≈ÿà¡∑’Ë 3 √Õ¬·µ° à«π¡“°®–‡°‘¥∫√‘‡«≥ à«πµâπ
¢Õß√“°øíπ¡“°°«à“°≈ÿà¡Õ◊Ëπ (√Ÿª∑’Ë 3) Õ¬à“ß‰√°Áµ“¡ ®“°°“√
«‘‡§√“–Àåµ”·Àπàß°“√·µ°¥â«¬°“√∑¥ Õ∫¢Õßøî‡™Õ√å‡ÕÁ°·´°µå
æ∫«à“ √Ÿª·∫∫°“√·µ°‰¡à¡’§«“¡ —¡æ—π∏å°—∫«‘∏’°“√∫Ÿ√≥–øíπ
(p = .865)

µ“√“ß∑’Ë 1 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“·√ßµâ“π∑“π°“√·µ°
Table 1 Mean and standard deviations of fracture resistance

Group  n Mean (Newton) s.d. (Newton)

1 (1 post, 8 mm.) 10 924.995 a 157.706

2 (2 post, 8 mm.) 10 745.121 b   90.949

3 (1 post, 4 mm.) 10 835.496 a,b 115.029

4 (2 post, 4 mm.) 10 816.878 a,b 155.673

Groups with same superscript letter were not significantly different according to Tukey test (p >.05).

   Source     Type IIISum of Squares                 df            Mean Square           F   Sig.

Corrected Model 164293.375a 3 54764.458       3.102 .039

Intercept      2.760E7 1    2.760E7 1563.384 .000

number   98497.685 1 98497.685       5.580 .024

length       786.946 1     786.946         .045 .834

number * length   65008.744 1 65008.744       3.683 .063

Error 635483.579 36 17652.322

Total      2.840E7 40

Corrected  total 799776.945 39

µ“√“ß∑’Ë 2 · ¥ßº≈°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß∑“ß

Table 2 Result of the Two-way ANOVA
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∫∑«‘®“√≥å

§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°“√„ à‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ
‡ √‘¡‡ âπ„¬§≈Õß√“°øíπ‡¥’¬«  ¡“°°«à“°“√„ à‡¥◊Õ¬øíπ Õß§≈Õß-
√“°øíπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ®÷ßªØ‘‡ ∏ ¡¡µ‘∞“π«à“ß∑’Ë 1 ¢Õß
ß“π«‘®—¬ Õ“®‡æ√“–¢≥–‡µ√’¬¡§≈Õß√“°øíπ‡æ◊ËÕ„ à‡¥◊Õ¬øíπ‡°‘¥
°“√ Ÿ≠‡ ’¬‡π◊ÈÕøíπ¡“°¢÷Èπ ª√‘¡“≥‡π◊ÈÕøíπ∑’Ë‡À≈◊ÕÕ¬Ÿà¿“¬À≈—ß
°“√‡µ√’¬¡§≈Õß√“°øíπ‡æ◊ËÕ„ à‡¥◊Õ¬ 2 §≈Õß√“°øíπ®÷ßπâÕ¬°«à“
´÷Ëßª√‘¡“≥‡π◊ÈÕøíπ∑’Ë‡À≈◊ÕÕ¬Ÿà‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∑’Ë√“°øíπ‡ªìπ
ªí®®—¬ ”§—≠∑’Ë¡’º≈µàÕ§«“¡µâ“π∑“π°“√·µ°„π°“√∫Ÿ√≥–øíπ
√—°…“§≈Õß√“°øíπ·≈â«13,22,23 ®“°°“√»÷°…“¢Õß  Katz  ·≈–§≥–24

æ∫«à“øíπ°√“¡πâÕ¬∫π¡’ 2 √“°øíπ √“°øíπ¥â“π·°â¡¡’ºπ—ß§≈Õß-
√“°øíπ∫“ß°«à“¥â“π‡æ¥“π ‡π◊ËÕß®“°¡’√àÕß√“°øíπ¥â“π‡æ¥“π
(radicular fluting) ¥—ßπ—Èπ§«√À≈’°‡≈’Ë¬ß°“√„ à‡¥◊Õ¬øíπ„π§≈Õß-
√“°øíπ¥â“π·°â¡ Õ¬à“ß‰√°Áµ“¡ ®“°°“√«‘‡§√“–Àå§«“¡·µ°µà“ß
√–À«à“ß°≈ÿà¡¥â«¬«‘∏’°“√∑¥ Õ∫·∫∫∑Ÿ°’¬å æ∫«à“§à“‡©≈’Ë¬·√ßµâ“π-
∑“π°“√·µ°¢Õß°≈ÿà¡∑’Ë 1 ¡“°°«à“°≈ÿà¡∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p = .023) ·µà°≈ÿà¡∑’Ë 3 ·≈– 4 ¡’§à“‡©≈’Ë¬‰¡à·µ°µà“ß°—π (p = .989)
Õ“®‡π◊ËÕß®“° °“√‡µ√’¬¡§≈Õß√“°øíπ‡æ◊ËÕ„ à‡¥◊Õ¬øíπ 2 §≈Õß√“°-
øíπ ≈÷° 4 ¡‘≈≈‘‡¡µ√ „π°≈ÿà¡∑’Ë 4 ¡’°“√ Ÿ≠‡ ’¬‡π◊ÈÕøíπ∫√‘‡«≥§≈Õß-
√“°øíπ à«πµâππâÕ¬ ‡π◊ËÕß®“°§≈Õß√“°øíπ à«πµâπ‰¥â√—∫°“√¢¬“¬
§≈Õß√“°øíπ„π¢—ÈπµÕπ√—°…“§≈Õß√“°øíπ·≈â« ·µ°µà“ß®“°°≈ÿà¡∑’Ë

2 ∑’Ë„ à‡¥◊Õ¬øíπ 2 §≈Õß√“°øíπ ≈÷° 8 ¡‘≈≈‘‡¡µ√ °“√‡µ√’¬¡
§≈Õß√“°øíπ‡æ◊ËÕ„ à‡¥◊Õ¬øíπ ‡°‘¥°“√ Ÿ≠‡ ’¬‡π◊ÈÕøíπ∫√‘‡«≥§≈Õß-
√“°øíπ à«π°≈“ß·≈– à«πª≈“¬¡“°  ‡π◊ËÕß®“°§≈Õß√“°øíπ∫√‘‡«≥
π’È¡’¢π“¥‡≈Á°°«à“§≈Õß√“°øíπ à«πµâπ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°“√„ à
‡¥◊Õ¬øíπ ”‡√Á®√Ÿª§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë¡’§«“¡¬“«¢Õß‡¥◊Õ¬ 4
·≈– 8 ¡‘≈≈‘‡¡µ√ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π ®÷ß¬Õ¡√—∫ ¡¡µ‘∞“π
«à“ß∑’Ë 2 ¢Õßß“π«‘®—¬  Sorensen ·≈– Martinoff25 æ∫«à“°“√∫Ÿ√≥–
¥â«¬‡¥◊Õ¬øíπ∑’Ë¡’§«“¡¬“«Õ¬à“ßπâÕ¬‡∑à“°—∫§«“¡ Ÿß¢Õßµ—«øíπ
ª√– ∫§«“¡ ”‡√Á®√âÕ¬≈–  97.0  °“√»÷°…“π’È®÷ß„™â§«“¡¬“«‡¥◊Õ¬øíπ
8 ¡‘≈≈‘‡¡µ√‡∑à“°—∫§«“¡ Ÿß¢Õß§√Õ∫øíπ∑’Ë„™â„π°“√∑¥≈Õß ®“°º≈
°“√»÷°…“π’Èæ∫«à“§«“¡¬“«‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬´÷Ëß¬÷¥
¥â«¬‡√´‘π´’‡¡πµå‰¡à¡’º≈µàÕ°“√µâ“π∑“π°“√·µ°¢Õßøíπ ´÷Ë ß
 Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß McLaren ·≈–§≥–4 ·≈–°“√»÷°…“
¢Õß One ·≈–§≥–17  “‡Àµÿ∑’Ë§«“¡¬“«‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡
‡ âπ„¬‰¡à¡’º≈µàÕ°“√µâ“π∑“π°“√·µ°¢Õßøíπ Õ“®‡π◊ËÕß®“°°“√
»÷°…“π’È∫Ÿ√≥–øíπ∑’Ë¡’‡øÕ√å√Ÿ≈ 2 ¡‘≈≈‘‡¡µ√ ¥â«¬§√Õ∫øíπ ∑”„Àâ
‡¥◊Õ¬øíπ‰¡à¡’º≈µàÕ°“√∫Ÿ√≥– ‡π◊ËÕß®“°§√Õ∫øíπ∑”„Àâ‡°‘¥§«“¡-
‡§âπ – ¡∫√‘‡«≥¢Õ∫¢Õß§√Õ∫øíπ¡“°¢≥–∑’Ë‰¥â√—∫·√ß∫¥‡§’È¬«
·≈–™à«¬°√–®“¬·√ß‰ª¬—ß√“°øíπ ·°πøíπ ·≈–‡¥◊Õ¬øíπ3,26,27 °“√
„ à‡¥◊Õ¬øíπ¬“«‡°‘¥¡’°“√ Ÿ≠‡ ’¬‡π◊ÈÕøíπ¢≥–‡µ√’¬¡§≈Õß√“°øíπ
¡“°¢÷Èπ ∑”„Àâ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥øíπ·µ°À—°·≈–‡°‘¥√Õ¬

√Ÿª∑’Ë 3 √Ÿª·∫∫¢Õß°“√·µ°¢Õß·µà≈–°≈ÿà¡ (µ—«‡≈¢· ¥ß®”π«π´’Ëøíπ¢Õß°“√·µ°·µà≈–·∫∫)
Fig. 3 Mode of fracture in each group (the number represented the number of teeth in each fracture mode)
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∑–≈ÿ∑’Ë√“°øíπ¡“°¢÷Èπ28 ·µà¢—¥·¬âß°—∫°“√»÷°…“¢Õß Buttel ·≈–
§≥–15 ·≈–°“√»÷°…“¢Õß Giovani ·≈–§≥–16 ´÷Ëßæ∫«à“°“√
∫Ÿ√≥–øíπ‡¢’È¬«∫π¥â«¬‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë¡’§«“¡¬“«
®–¡’§«“¡µâ“π∑“π°“√·µ°¡“°°«à“°“√„ à‡¥◊Õ¬∑’Ë —Èπ ‡π◊ËÕß®“°
øíπ‡¢’È¬«∫π¡’§≈Õß√“°øíπ¢π“¥„À≠à ®÷ß¡’°“√‡ ’¬‡π◊ÈÕøíπ‡æ‘Ë¡¢÷Èπ
¢≥–‡µ√’¬¡™àÕß«à“ß‡æ◊ËÕ„ à‡¥◊Õ¬øíππâÕ¬°«à“ß“π«‘®—¬π’È∑’Ë∑”°“√»÷°…“
„πøíπ°√“¡πâÕ¬∫π  ́ ÷Ëß¡’§≈Õß√“°øíπ‡≈Á°°«à“ ¥—ßπ—Èπº≈°“√∑¥≈Õß
∑’Ë‰¥â®÷ß·µ°µà“ß°—π

°“√»÷°…“π’È„™â‡√´‘π´’‡¡πµå™π‘¥∑’Ë∫à¡‡Õß√à«¡°—∫°“√„™â· ß
(dual cured resin cement) „π°“√¬÷¥‡¥◊Õ¬øíπ ¡’√“¬ß“π«à“„π°√≥’∑’Ë
‰¡à©“¬· ßÀ√◊Õ„π∫√‘‡«≥∑’Ë· ß‡¢â“‰¡à∂÷ß ‡√ ‘́π ’́‡¡πµå™π‘¥∑’Ë∫à¡‡Õß
√à«¡°—∫°“√„™â· ß®–‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å∑’Ë‰¡à ¡∫Ÿ√≥å29,30  àßº≈
∂÷ß§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ (physical  property) ¢Õß‡√ ‘́π ’́‡¡πµå31

„π°√≥’∑’Ë„™â‡√´‘π´’‡¡πµå¬÷¥‡¥◊Õ¬øíπ∑’Ë¬“« · ßÕ“®‰¡à “¡“√∂‡¢â“∂÷ß
∫√‘‡«≥°≈“ß·≈–ª≈“¬‡¥◊Õ¬øíπ ∑”„Àâ°“√¬÷¥µ‘¥∑“ß°≈¢π“¥‡≈Á°
√–À«à“ß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬°—∫‡√´‘π´’‡¡πµå≈¥≈ß31,32 ́ ÷Ëß
Õ“® àßº≈µàÕ§à“§«“¡µâ“π∑“π°“√‡°‘¥øíπ·µ°‰¥â °“√»÷°…“π’È‡≈◊Õ°
„™â‡¥◊Õ¬øíπ‰ø∫√‘‡§≈’¬√å ‡¡◊ËÕ«—¥ª√‘¡“≥· ß∑’Ëª≈“¬‡¥◊Õ¬øíπ∑’Ë¬“« 10
¡‘≈≈‘‡¡µ√ æ∫«à“‡¥◊Õ¬øíπ “¡“√∂π”· ß‰¥âª√–¡“≥√âÕ¬≈– 40.020

®÷ß∑”„Àâ°≈ÿà¡∑’Ë„™â‡¥◊Õ¬øíπ¬“« 8 ¡‘≈≈‘‡¡µ√π—Èπ¡’§à“ Ÿß·¡â®–‰¡à
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠°—∫°≈ÿà¡∑’Ë„™â‡¥◊Õ¬øíπ¬“« 4 ¡‘≈≈‘‡¡µ√

®“°°“√»÷°…“¢Õß Akgungor ·≈– Akkayan33 æ∫«à“‡¡◊ËÕ„™â
‡√´‘π´’‡¡πµå√à«¡°—∫ “√¬÷¥µ‘¥‡¥◊Õ¬øíπ√–∫∫‚∑∑Õ≈‡ÕÁ™®–‡°‘¥
™—Èπ‰Œ∫√‘¥ (hybrid layer) Àπ“ 4-5 ‰¡‚§√‡¡µ√µ≈Õ¥§«“¡¬“«
‡¥◊Õ¬øíπ ·≈–‡°‘¥‡√ ‘́π·∑Á° (resin tag)  ¡Ë”‡ ¡Õ∫√‘‡«≥ à«πµâπ
¢Õß§≈Õß√“°øíπ ·µàª≈“¬√“°øíπ®–¡’‡√´‘π·∑Á° —Èπ·≈–¡’§«“¡
Àπ“·πàππâÕ¬≈ß ‡π◊ËÕß®“°∫√‘‡«≥ª≈“¬√“°øíπ¡’®”π«π∑àÕ‡π◊ÈÕ
øíπµàÕµ“√“ß¡‘≈≈‘‡¡µ√πâÕ¬ ®÷ß¡’§«“¡·¢Áß·√ß°“√¬÷¥√–À«à“ß
‡√ ‘́π ’́‡¡πµå°—∫‡π◊ÈÕøíπ∫√‘‡«≥ª≈“¬√“°µË” °“√»÷°…“¢Õß Goracci
·≈–§≥–34 ·≈–°“√»÷°…“¢Õß Kalkan ·≈–§≥–35 æ∫«à“°“√¬÷¥
µ‘¥¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬°—∫ºπ—ß§≈Õß√“°øíπ à«π
µâπ¡’§à“§«“¡·¢Áß·√ß°“√¬÷¥·∫∫º≈—° (push-out bond strength) ¡“°
°«à“§≈Õß√“°øíπ à«π°≈“ß·≈– à«πª≈“¬ πÕ°®“°π’È °“√¬÷¥
‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬°—∫ºπ—ß§≈Õß√“°øíπ‰¡à “¡“√∂
¡Õß‡ÀÁπ‚¥¬µ√ß36 ·≈–¡’À≈“¬¢—ÈπµÕπ∑’Ë§«∫§ÿ¡‰¥â¬“° ‡™àπ °“√≈â“ß
°√¥øÕ øÕ√‘°ÕÕ°®“°ºπ—ß§≈Õß√“° °“√§«∫§ÿ¡§«“¡™◊Èπ„π
§≈Õß√“°øíπ  °“√∑“ “√¬÷¥µ‘¥„πºπ—ß§≈Õß√“° ªí®®—¬‡À≈à“π’È àßº≈
µàÕ§«“¡·¢Áß·√ß°“√¬÷¥‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬°—∫ºπ—ß
§≈Õß√“°øíπ37 ÷́ËßÕ“® àßº≈µàÕ§à“§«“¡µâ“π∑“π°“√‡°‘¥øíπ·µ°

µ”·Àπàß¢Õßøíπ∑’Ë —¡º— °—∫À—«°¥„π°“√∑¥≈Õßπ’È §◊Õ
°÷Ëß°≈“ßæ◊Èπ‡Õ’¬ß¥â“π‡æ¥“π¢ÕßªÿÉ¡øíπ¥â“π·°â¡15 ‡π◊ËÕß®“°‡ªìπ
µ”·Àπàß∑’Ë —¡º— °—∫øíπ≈à“ß¢≥–∑’Ë¢“°√√‰°√‡§≈◊ËÕπ‰ª¥â“π¢â“ß
·≈–¡’°“√ ∫øíπ¥â“π„™âß“π ´÷Ëß∑”„Àâ§√Õ∫øíπ‡°‘¥§«“¡≈â¡‡À≈«
¡“°°«à“·√ß∑’Ë°√–∑”µ“¡·π«·°πøíπ (axial load) ®“°°“√»÷°…“¢Õß
Pegoretti ·≈–§≥–38 æ∫«à“‡¡◊ËÕ¡’·√ß·π«‡©’¬ß¡“°√–∑”∑’Ë¥â“π
‡æ¥“π¢Õßøíπ ®–‡°‘¥·√ß‡§âπ – ¡¡“°∫√‘‡«≥ à«πµâπ¢Õß√“°øíπ
¥â“π·°â¡ ·≈–∫√‘‡«≥ª≈“¬‡¥◊Õ¬øíπ ®÷ß‡ªìπ∫√‘‡«≥∑’Ë¡’§«“¡‡ ’Ë¬ß
µàÕ°“√·µ°À—° Ÿß Õ¥§≈âÕß°—∫°“√∑¥≈Õßπ’È §◊Õ ∑ÿ°°≈ÿà¡‡°‘¥
√“°øíπ·µ°„π·π«‡©’¬ß (oblique fracture) ¡“∑’Ë∫√‘‡«≥ª≈“¬‡¥◊Õ¬øíπ
‚¥¬·π«°“√·µ°¢Õß°≈ÿà¡∑’Ë 1, 2 ·≈– 4  à«π¡“°‡°‘¥∫√‘‡«≥°≈“ß
√“°øíπ „π¢≥–∑’Ë°≈ÿà¡∑’Ë 3 √Õ¬·µ° à«π¡“°‡°‘¥∫√‘‡«≥ à«πµâπ
¢Õß√“°øíπ µà“ß°—∫°“√»÷°…“¢Õß Giovani ·≈–§≥–16 æ∫«à“°“√
∫Ÿ√≥–¥â«¬‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë¬“« µ”·Àπàß°“√
·µ° à«π¡“°‡°‘¥∫√‘‡«≥ à«πµâπ¢Õß√“°øíπ ·µà°“√∫Ÿ√≥–¥â«¬
‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë —Èπ ®–‡°‘¥√“°øíπ·µ°∫√‘‡«≥
°≈“ß√“°øíπ ·≈–°“√»÷°…“¢Õß McLaren ·≈–§≥–18 ´÷Ëßæ∫«à“
§«“¡≈â¡‡À≈«∑’Ë‡°‘¥¢÷Èπ ‡¡◊ËÕ∫Ÿ√≥–øíπ¥â«¬‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ
‡ √‘¡‡ âπ„¬ ‚¥¬‰¡à„ à§√Õ∫øíπ·≈–„Àâ·√ß∑¥ Õ∫„π·π«¥‘Ëß§◊Õ ·°π
øíπ·µ° ·°πøíπÀ≈ÿ¥ ‡¥◊Õ¬øíπßÕ ‡¥◊Õ¬øíπÀ≈ÿ¥ ·µà‰¡àæ∫
√“°øíπ·µ°

·√ß∫¥‡§’È¬«ª°µ‘„πøíπÀ≈—ß¡’§à“√–À«à“ß 50 ∂÷ß 70 π‘«µ—π20

´÷Ëß¡’§à“πâÕ¬°«à“§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°“√∫Ÿ√≥–øíπ∑ÿ°
°≈ÿà¡„π°“√»÷°…“π’È ¥—ßπ—Èπ°“√∫Ÿ√≥–øíπ∑’Ë√—°…“√“°øíπ¥â«¬‡¥◊Õ¬
øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë¡’¢π“¥ —Èπ Õ“®æ‘®“√≥“„™â„π°√≥’∑’Ë
√“°øíπ‚§âßÀ√◊Õ√“°øíπµ’∫ ·∑π°“√„ à‡¥◊Õ¬∑’Ë¡’¢π“¥¬“«´÷ËßÕ“®‡ ’Ë¬ß
µàÕ°“√‡°‘¥°“√∑–≈ÿ¢Õß√“°øíπ ·µà„π°√≥’øíπ∑’Ë¡’§≈Õß√“°øíπ
¢π“¥„À≠à ·≈– “¡“√∂„ à‡¥◊Õ¬øíπ∑’Ë¬“«‰¥â‚¥¬‰¡à‡ ’¬‡π◊ÈÕøíπ„π
§≈Õß√“°øíπ °“√„ à‡¥◊Õ¬øíπ∑’Ë¬“«®–¡’§«“¡µâ“π∑“π°“√·µ°
¡“°°«à“°“√„ à‡¥◊Õ¬øíπ∑’Ë —Èπ ∑—Èßπ’È°“√„ à‡¥◊Õ¬øíπ∑’Ë¬“«¡’À≈“¬
¢—ÈπµÕπ∑’ËµâÕß√–¡—¥√–«—ß¥—ß∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡-
·¢Áß·√ß°“√¬÷¥√–À«à“ß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬°—∫ºπ—ß
§≈Õß√“°øíπ Ÿß ÿ¥

°“√»÷°…“π’È‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√¡’¢âÕ®”°—¥
À≈“¬ª√–°“√∑’Ë‰¡à “¡“√∂§«∫§ÿ¡ªí®®—¬∫“ßÕ¬à“ß„Àâ‡À¡◊Õπ°—∫
 ¿“«–™àÕßª“°‰¥â∑ÿ°ª√–°“√ ‡™àπ ∑‘»∑“ß·≈–≈—°…≥–¢Õß·√ß∑’Ë
„™â„π°“√∑¥ Õ∫  ́ ÷Ëß‡ªìπ·√ß∑‘»∑“ß‡¥’¬«·≈–¡’§à“§ß∑’Ë (static load)
·µà„π ¿“«–™àÕßª“°®√‘ß¡’·√ßÀ≈“¬∑‘»∑“ß ·≈–‡ªìπ·√ß∑’Ë
°√–∑”‡ªìπ«—Ø®—°√ °“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕÿ≥À¿Ÿ¡‘„π™àÕßª“°  °“√



50  J Dent Assoc Thai Vol. 61 No. 1 January-March  2011

√—°…“ ¿“æ¢Õßøíπ∑’Ë„™â„πß“π«‘®—¬‰¡à„Àâ‡ ’¬§«“¡™◊Èπ ·≈–≈—°…≥–
¢Õßøíπ∑’Ë‰¡à “¡“√∂°”Àπ¥„Àâ¡’¢π“¥·≈–√Ÿª√à“ß‡∑à“°—π∑ÿ°°≈ÿà¡
°“√∑¥≈Õß ¥—ßπ—Èπ°“√«‘®—¬„π§√—Èßπ’È®÷ß‡ªìπ‡æ’¬ß°“√π”º≈°“√∑¥≈Õß
„πÀâÕßªØ‘∫—µ‘°“√Õâ“ßÕ‘ß∂÷ß ¿“æ°“√∫Ÿ√≥–„π ‘Ëß¡’™’«‘µ ®÷ß§«√¡’
°“√»÷°…“µ‘¥µ“¡º≈∑“ß§≈‘π‘°„π√–¬–¬“«µàÕ‰ª

∫∑ √ÿª

§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°≈ÿà¡∑’Ë„ à‡¥◊Õ¬øíπ§Õ¡-
‚æ ‘µ‡ √‘¡‡ âπ„¬§≈Õß√“°øíπ‡¥’¬«¡“°°«à“°≈ÿà¡∑’Ë„ à‡¥◊Õ¬øíπ
§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ Õß§≈Õß√“°øíπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
„π¢≥–∑’Ë§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°≈ÿà¡∑’Ë„ à‡¥◊Õ¬øíπ
§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬∑’Ë¡’§«“¡¬“«¢Õß‡¥◊Õ¬ 4 ·≈– 8 ¡‘≈≈‘‡¡µ√
¡’§à“‰¡à·µ°µà“ß°—π æ∫«à“§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°≈ÿà¡∑’Ë
1 ¡’§à“¡“°∑’Ë ÿ¥ ·≈–§à“‡©≈’Ë¬·√ßµâ“π∑“π°“√·µ°¢Õß°≈ÿà¡∑’Ë 2 ¡’
§à“πâÕ¬∑’Ë ÿ¥ ‚¥¬µ”·Àπàß°“√·µ°∑ÿ°°≈ÿà¡‡°‘¥√“°øíπ·µ°„π·π«
‡©’¬ß ·≈–·π«°“√·µ° à«π¡“°®–‡°‘¥∫√‘‡«≥ª≈“¬‡¥◊Õ¬øíπ „π
°≈ÿà¡∑’Ë 1, 2 ·≈– 4 √Õ¬·µ° à«π¡“°®–‡°‘¥∫√‘‡«≥ à«π°≈“ß√“°øíπ
°≈ÿà¡∑’Ë 3 √Õ¬·µ° à«π¡“°®–‡°‘¥∫√‘‡«≥ à«πµâπ¢Õß√“°øíπ¡“°
°«à“°≈ÿà¡Õ◊Ëπ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥∫√‘…—∑ ‡Õ  ¥’ ‡Õ  ‡§Õ√å ®”°—¥ ∑’Ë‰¥â‡Õ◊ÈÕ‡øóôÕ
‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ ·≈–Àâ“ßÀÿâπ à«π®”°—¥ ∫ÿ≠™Ÿ-Õ“√’¬“
(∫.Õ.) ‡¥Áπ∑—≈·≈∫ ∑’Ë‰¥â≈¥√“§“§√Õ∫øíπ‚≈À–À≈àÕº ¡∑’Ë„™â„π
ß“π«‘®—¬π’È
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Abstract
Restoration of endodontically treated teeth with fiber-reinforced composite posts

and resin cement provides micromechanical retention and monoblock. As a consequent,
increasing the number and length of post may improve fracture resistance of endodontically
treated teeth. The objective of this study was to determine the effect of number and dowel
length of fiber-reinforced composite posts on fracture resistance and mode of failure in
maxillary premolars. Forty maxillary premolars were sectioned transversally at the level of
2 mm above the buccal cemento–enamel junction and then endodontically treated.  All
teeth were randomly divided into four groups (n=10): Group 1 restored with 1 post, 8 mm
length at palatal canal. Group 2 restored with 2 posts, 8 mm length at buccal and palatal
canals. Group 3 restored with 1 post, 4 mm length at palatal canal. Group 4 restored with 2
posts, 4 mm length at buccal and palatal canals. The fiber-reinforced composite posts and

full metal crowns were cemented with Excite DSC and Variolink II. Fracture resistance

were assessed using Instron testing machine. The compressive load was applied at 45
degrees to the long axis of the tooth. The crosshead speed was 0.5 mm/min until tooth
fracture occurred. A fracture load and fracture mode were also recorded. Statistical analysis
was performed using 2-way ANOVA and Tukey multiple comparison (p =.05). The results
showed that the fracture resistance of group 1 was significantly different from group 2 (p =
.023) but not different from group 3 and 4. No significant differences were identified among
group 2, 3 and 4. The oblique fractures to the end of posts were found in all groups. Most
of fracture line of group 1, 2 and 4 occurred at middle 1/3 whereas that of group 3 occurred
at coronal 1/3 more than others.  From the result of this study, it can be concluded that
fracture resistance of teeth restored with 1 post was higher than teeth restored with 2
posts. However, the fracture resistances of teeth restored with post length 4 mm and 8 mm
were not different.

Key words: fracture resistance; post length; post number
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