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

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√ªî¥ºπ÷°§≈Õß√“°øíπ„πøíπ°√“¡≈à“ß∑’Ë¡’ à«π§Õ¥§≈Õß
√“°øíπ¢Õß‡∑§π‘§°“√Õÿ¥§≈Õß√“°øíπ 3 ‡∑§π‘§‚¥¬„™â·∫∫®”≈Õß°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ 

«— ¥ÿ·≈–«‘∏’°“√ π”øíπ°√“¡≈à“ß¡πÿ…¬å®”π«π 70 ’́Ë∑’Ë‰¥â√—∫°“√√–∫ÿ·≈–®”·π°ª√–‡¿∑¢Õß à«π§Õ¥§≈Õß
√“°øíπ¥â«¬‡§√◊ËÕß‰¡‚§√´’∑’¡“¢¬“¬§≈Õß√“°øíπ¥â“π„°≈â°≈“ß‚¥¬„™â‰ø≈åπ‘°‡°‘≈‰∑‡∑‡π’¬¡™π‘¥À¡ÿπ¥â«¬‡§√◊ËÕß
·∫àßøíπ‚¥¬°“√ ÿà¡ÕÕ°‡ªìπ 3 °≈ÿà¡∑¥≈Õß (°≈ÿà¡≈– 20 ´’Ë) °≈ÿà¡§«∫§ÿ¡∫«°·≈–°≈ÿà¡§«∫§ÿ¡≈∫ (°≈ÿà¡≈– 5 ´’Ë)
Õÿ¥§≈Õß√“°øíπ„π°≈ÿà¡∑¥≈Õß‚¥¬„™â‡∑§π‘§·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ ·¡∑™å‡∑ª‡ªÕ√ǻ ‘ß‡°‘≈‚§π ·≈–§Õπµ‘π‘«Õ“ 
‡«ø§Õ¡·æ§™—π¥â«¬°—µ∑“‡æÕ√å™“·≈–‡Õ‡Õ™æ≈— ´’≈‡≈Õ√å À≈—ß°“√Õÿ¥§≈Õß√“°øíπµ—¥√“°øíπ¥â“π‰°≈°≈“ßÕÕ°
ª√–‡¡‘π°“√√—Ë«´÷¡‚¥¬„™â·∫∫®”≈Õß°“√√—Ë«´÷¡ºà“π¢Õß°≈Ÿ‚§ „π√–¬–‡«≈“ 28 «—π

º≈°“√»÷°…“ ‰¡àæ∫°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ „π∑—Èß 3 °≈ÿà¡∑¥≈Õß ®“°º≈¥—ß°≈à“«®÷ß‰¡à¡’°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

 √ÿª ‡∑§π‘§°“√Õÿ¥§≈Õß√“°øíπ∑’Ë·µ°µà“ß°—π‰¡à¡’º≈µàÕª√– ‘∑∏‘¿“æ°“√ªî¥ºπ÷°¢Õß«— ¥ÿÕÿ¥§≈Õß√“°øíπ„πøíπ
°√“¡≈à“ß∑’Ë¡’√Ÿª√à“ß‰¡à ¡Ë”‡ ¡Õ·≈–¡’ à«π§Õ¥§≈Õß√“°øíπ °“√‡≈◊Õ°„™â‡∑§π‘§∑’Ëßà“¬°«à“√à«¡°—∫ ’́≈‡≈Õ√å∑’Ë¡’
§ÿ≥ ¡∫—µ‘∑’Ë‡À¡“– ¡Õ“®∂Ÿ°π”¡“„™â‡ªìπ∑“ß‡≈◊Õ°„π°“√Õÿ¥§≈Õß√“°øíπ∑’Ë¡’ à«π§Õ¥§≈Õß√“°øíπ‰¥â
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∫∑π”

®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√√—°…“§≈Õß√“°øíπ§◊Õ‡æ◊ËÕ
‡µ√’¬¡§≈Õß√“°øíπ„Àâ Õ¥§≈âÕß°—∫≈—°…≥–∑“ß°“¬«‘¿“§
¢Õßøíπ ∑”§«“¡ –Õ“¥¿“¬„π§≈Õß√“°øíπÕ¬à“ß∑—Ë«∂÷ß
µ≈Õ¥§«“¡¬“«√“°øíπ√«¡∂÷ß°“√Õÿ¥§≈Õß√“°øíπ„Àâ‰¥â·πàπ
‡µÁ¡„π∑ÿ°¥â“π Õ¬à“ß‰√°Áµ“¡„π∑“ß§≈‘π‘°‡ªìπ°“√¬“°∑’Ë®–
∫√√≈ÿ®ÿ¥ª√– ß§å¥—ß°≈à“«‡π◊ËÕß®“°≈—°…≥–∑“ß°“¬«‘¿“§¢Õß
√–∫∫§≈Õß√“°øíπ∑’Ë¡’§«“¡´—∫ ấÕπ πÕ°‡Àπ◊Õ®“°§≈Õß
√“°øíπÀ≈—°·≈â« ¬—ßª√–°Õ∫‰ª¥â«¬§≈Õß√“°°‘Ëß (accessory
canal) ·¢πß§≈Õß√“°øíπ∫√‘‡«≥ª≈“¬√“° (apical ramifi-
cation) ·≈– à«π§Õ¥§≈Õß√“°øíπ (isthmus)  à«π§Õ¥
§≈Õß√“°øíπÀ¡“¬∂÷ß ™àÕß∑“ß≈—°…≥–·§∫∑’Ëµ‘¥µàÕ√–À«à“ß
§≈Õß√“°øíπ Õßµ”·Àπàß¡’‡π◊ÈÕ‡¬◊ËÕ„πÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’·À≈àß
°”‡π‘¥‡¥’¬«°—∫‡π◊ÈÕ‡¬◊ËÕ„πÕ¬Ÿà¿“¬„π1 „πß“π«‘®—¬‚¥¬¡“°
®–À¡“¬∂÷ß∑“ßµ‘¥µàÕÀ√◊Õ∑“ß‡™◊ËÕ¡¿“¬„π√–∫∫§≈Õß√“°øíπ
 à«π§Õ¥§≈Õß√“°øíπ¡—°æ∫„π√“°øíπ∑’Ë¡’ Õß§≈Õß√“° ‡™àπ
√“°øíπ¥â“π„°≈â°≈“ß¢Õßøíπ°√“¡∫π·≈–øíπ°√“¡≈à“ß øíπ
°√“¡πâÕ¬∑—Èß∫π·≈–≈à“ß ‡ªìπµâπ °“√∑∫∑«π«√√≥°√√¡‡™‘ß
√–∫∫‡°’Ë¬«°—∫§«“¡™ÿ°¢Õß à«π§Õ¥§≈Õß√“°øíπ„πøíπ
°√“¡≈à“ßæ∫ à«π§Õ¥§≈Õß√“°øíπ„π√“°¥â“π„°≈â°≈“ß√âÕ¬≈–
54.8 „π√“°¥â“π‰°≈°≈“ß√âÕ¬≈– 20.22 æ∫ à«π§Õ¥§≈Õß
√“°øíπ¡“°∑’Ëµ”·Àπàß 4-6 ¡‘≈≈‘‡¡µ√®“°ª≈“¬√“°øíπ3

°“√»÷°…“√Ÿª√à“ß≈—°…≥–¢Õß à«π§Õ¥§≈Õß√“°øíπ¥â«¬
‡§√◊ËÕß‰¡‚§√ ’́∑’æ∫«à“ à«π§Õ¥§≈Õß√“°øíπ‡À≈à“π’È¬—ß “¡“√∂
®”·π°‰¥â‡ªìπÀ≈“¬≈—°…≥–∑’Ë·µ°µà“ß°—π4 °“√¡’ à«π§Õ¥
§≈Õß√“°øíππ’È∂Ÿ°æ‘®“√≥“«à“‡ªìπªí®®—¬Àπ÷Ëß∑’Ë¡’º≈µàÕ°“√
æ¬“°√≥å§«“¡ ”‡√Á®¢Õß°“√√—°…“§≈Õß√“°øíπ‡π◊ËÕß®“°
‡ªìπ∫√‘‡«≥∑’Ë¬“°µàÕ°“√‡¢â“∑”§«“¡ –Õ“¥¢Õß‡§√◊ËÕß¡◊Õ
·≈–πÈ”¬“∑’Ë„™â∑”§«“¡ –Õ“¥§≈Õß√“°øíπ√«¡∂÷ß¡’°“√Õÿ¥µ—π
®“°‡»…‡π◊ÈÕøíπ∑’Ë‡°‘¥¢÷Èπ®“°°“√‡µ√’¬¡§≈Õß√“°øíπ àßº≈
„Àâ°“√Õÿ¥§≈Õß√“°øíπ∫√‘‡«≥π’È∑”‰¥â¬“°5 ·≈–Õ“®‡ªìπ
 “‡Àµÿ¢Õß§«“¡≈â¡‡À≈«„π°“√√—°…“§≈Õß√“°øíπ6,7

‡∑§π‘§°“√Õÿ¥§≈Õß√“°øíπ‚¥¬°“√„Àâ§«“¡√âÕπ·°à°—µ
∑“‡æÕ√å™“ (gutta-percha) ®π¡’≈—°…≥–ÕàÕπµ—«≈ßÀ√◊Õ
‡∑§π‘§‡∑Õ√å‚¡æ≈“ µ‘‰´¥å°—µ∑“‡æÕ√å™“ (thermoplaticized
gutta-percha technique) ‰¥â√—∫°“√·π–π”«à“‡ªìπ‡∑§π‘§∑’Ë
‡À¡“– ¡ ”À√—∫Õÿ¥§≈Õß√“°øíπ∑’Ë¡’≈—°…≥–‰¡à ¡Ë”‡ ¡Õ
‡π◊ËÕß®“°§«“¡ÕàÕπµ—«¢Õß«— ¥ÿ®–™à«¬‡æ‘Ë¡§«“¡·π∫
√–À«à“ß«— ¥ÿ°—∫ºπ—ß§≈Õß√“°øíπ‰¥â¥’¢÷Èπ8 Õ¬à“ß‰√°Áµ“¡°“√
„™â‡∑§π‘§π’È®”‡ªìπµâÕß„™â‡§√◊ËÕß¡◊Õ‡©æ“–·≈–§«“¡™”π“≠

¢Õß∑—πµ·æ∑¬å ¥—ßπ—Èπ∑—πµ·æ∑¬å à«π„À≠à®÷ß¬—ß§ß„™â‡∑§π‘§
·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ (lateral condensation) ´÷Ëß‡ªìπ
‡∑§π‘§¡“µ√∞“π„π°“√Õÿ¥§≈Õß√“°øíπ πÕ°‡Àπ◊Õ®“°
‡∑§π‘§¥—ß°≈à“«°“√Õÿ¥§≈Õß√“°øíπ¥â«¬‡∑§π‘§·¡∑™å‡∑ª‡ªÕ√å
´‘ß‡°‘≈‚§π (matched-taper single-cone) ‡ªìπÕ’°‡∑§π‘§
Àπ÷Ëß∑’Ëæ—≤π“¢÷Èπ„Àâ Õ¥§≈âÕß°—∫°“√„™â‰ø≈åπ‘°‡°‘≈‰∑‡∑‡π’¬¡
™π‘¥À¡ÿπ¥â«¬‡§√◊ËÕß (rotary NiTi file) ‚¥¬∫√‘…—∑ºŸâº≈‘µ‰¥â
·π–π”°“√„™â°—µ∑“‡æÕ√å™“·∑àßÀ≈—°∑’Ë¡’¢π“¥‡¥’¬«°—∫‡§√◊ËÕß¡◊Õ
„π°“√Õÿ¥§≈Õß√“°øíπ ∑”„Àâ«— ¥ÿÕÿ¥¡’§«“¡·π∫æÕ¥’°—∫
§≈Õß√“°øíπ ‡ªìπ‡∑§π‘§∑’Ëßà“¬·≈–„™â‡«≈“„π°“√∑”ß“ππâÕ¬
°“√»÷°…“°àÕπÀπâ“π’È¡’°“√‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æ¢Õß°“√Õÿ¥
§≈Õß√“°øíπ∑’ËÕÿ¥¥â«¬‡∑§π‘§ ·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ
·≈–·¡∑™å‡∑ª‡ªÕ√å´‘ß‡°‘≈‚§π¥â«¬«‘∏’ª√–‡¡‘π∑’Ë·µ°µà“ß°—π
æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß ¡’π—¬ ”§—≠∑“ß ∂‘µ‘9-12

Õ¬à“ß‰√°Áµ“¡¢âÕ¡Ÿ≈°“√»÷°…“°“√„™â‡∑§π‘§·¡µ™å‡∑ª‡ªÕ√å
´‘ß‡°‘≈‚§π„π°“√Õÿ¥§≈Õß√“°øíπ∑’Ë¡’ ≈—°…≥–‰¡à ¡Ë”‡ ¡Õ
·≈–¡’ à«π§Õ¥§≈Õß√“°øíπ ‡ª√’¬∫‡∑’¬∫°—∫‡∑§π‘§Õ◊ËπÊ
¬—ß§ß¡’Õ¬Ÿà®”°—¥„πªí®®ÿ∫—π

°“√ª√–‡¡‘π°“√√—Ë«´÷¡¢Õß “√‡ªìπ«‘∏’Àπ÷Ëß∑’Ë„™âª√–‡¡‘π
§ÿ≥¿“æ°“√Õÿ¥§≈Õß√“°øíπ ‡π◊ËÕß®“° “‡Àµÿ∑’Ë¡—°∑”„Àâ‡°‘¥
§«“¡≈â¡‡À≈«„π°“√√—°…“§◊Õ°“√Õÿ¥§≈Õß√“°øíπ∑’Ë‰¡à ¡∫Ÿ√≥å
∑”„Àâ‡°‘¥°“√√—Ë« ÷́¡ºà“π«— ¥ÿÕÕ°‰ª√Õ∫ª≈“¬√“°øíπ13,14

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È ∑”‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ
°“√ªî¥ºπ÷°¢Õß«— ¥ÿÕÿ¥§≈Õß√“°øíπ„πøíπ°√“¡≈à“ß∑’Ë¡’ à«π
§Õ¥§≈Õß√“°øíπ∑’ËÕÿ¥¥â«¬‡∑§π‘§·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ
·¡∑™å‡∑ª‡ªÕ√å´‘ß‡°‘≈‚§π·≈–§Õπµ‘π‘«Õ“ ‡«ø§Õ¡·æ§™—π
(continuous wave compaction) ‚¥¬„™â·∫∫®”≈Õß°“√√—Ë«´÷¡
¢Õß°≈Ÿ‚§ 

«— ¥ÿ·≈–«‘∏’°“√

°“√»÷°…“π’È∑”„πøíπ°√“¡≈à“ß´’Ë∑’ËÀπ÷Ëß·≈–´’Ë∑’Ë Õß¢Õß
¡πÿ…¬å®”π«π 70 ´’Ë ∑’Ë∂Ÿ°∂Õπ‡π◊ËÕß®“°øíπºÿÀ√◊Õ‚√§ª√‘∑—πµå
Õ—°‡ ∫„π‚√ßæ¬“∫“≈√—∞∫“≈®“°À≈“¬¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬
∂Ÿ°‡°Á∫„π “√≈–≈“¬‰∑¡Õ≈ (thymol) §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.1
°“√»÷°…“π’Èºà“π°“√Õπÿ¡—µ‘®“°§≥–°√√¡°“√æ‘®“√≥“®√‘¬∏√√¡
°“√«‘®—¬„π¡πÿ…¬å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ‡≈¢∑’Ë 011/2012 øíπ∑ÿ°´’Ë¡’√“°øíπ∑’Ë ¡∫Ÿ√≥å
·≈–¡’√Ÿ‡ªî¥ª≈“¬√“°·¬°ÕÕ°‡ªìπ Õß√Ÿ‡ªî¥™—¥‡®π‚¥¬¡’
§«“¡¬“«Õ¬Ÿà√–À«à“ß 19-21 ¡‘≈≈‘‡¡µ√ §«“¡‚§âß¢Õß√“°Õ¬Ÿà
„π™à«ß√–¬–√–À«à“ß 10-25 Õß»“µ“¡«‘∏’°“√¢Õß Schneider15
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øíπ·µà≈– ’́Ë‰¥â√—∫°“√µ√«®¥â«¬‡§√◊ËÕß‰¡‚§√ ’́∑’ (µCT 35
scanners; Scanco, Bruttisellen, Switzerland) ‡æ◊ËÕ
ª√–‡¡‘π√Ÿª√à“ß≈—°…≥–¢Õß à«π§Õ¥§≈Õß√“°øíπ ‚§√ß√à“ß 3
¡‘µ‘¢Õß√“°øíπ·µà≈– ’́Ë®–∂Ÿ° √â“ß‚¥¬„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å
 ·°π‚° ‰¡‚§√ ’́∑’ (SCANCO medical AG; Scanco) ·≈–
®”·π°øíπ‡ªìπ 1 „π 4 °≈ÿà¡µ“¡°“√®”·π°¢Õß Fan ·≈–
§≥–4 ¥—ßπ’È ™π‘¥∑’Ë 1 ≈—°…≥–·ºàπ‡™◊ËÕ¡ (sheet connection)
™π‘¥∑’Ë 2 ≈—°…≥–∑’Ë‰¡à¡’ à«π‡™◊ËÕ¡°—π (separate) ™π‘¥∑’Ë 3
≈—°…≥–º ¡ (mixed) ·≈–™π‘¥∑’Ë 4 ≈—°…≥–‡ªìπ∑àÕ‡™◊ËÕ¡
(cannular connection) (√Ÿª∑’Ë 1) À≈—ß°“√®”·π°øíπ®–∂Ÿ°
·∫àß‰ª¬—ß°≈ÿà¡∑¥≈Õß∑—Èß 3 °≈ÿà¡‚¥¬«‘∏’°“√ ÿà¡·∫∫™—Èπ¿Ÿ¡‘
(stratified randomization) ‡æ◊ËÕ„Àâ·µà≈–°≈ÿà¡¡’™π‘¥
¢Õß à«π§Õ¥§≈Õß√“°øíπ„π®”π«π„°≈â‡§’¬ß°—π (µ“√“ß∑’Ë 1)

À≈—ß®“°π—Èπ à«πµ—«øíπ®–∂Ÿ°µ—¥ÕÕ°‡æ◊ËÕ„Àâ‰¥â§«“¡¬“«
√“° 15 ¡‘≈≈‘‡¡µ√„πøíπ∑ÿ°´’Ë °“√‡µ√’¬¡§≈Õß√“°øíπ∑”„π
√“°øíπ¥â“π„°≈â°≈“ß‚¥¬„™â§«“¡¬“«„π°“√∑”ß“πÀà“ß®“°
√Ÿª≈“¬√“°øíπ 1 ¡‘≈≈‘‡¡µ√ ¢¬“¬§≈Õß√“°øíπ‚¥¬„™â‰ø≈å
π‘°‡°‘≈‰∑‡∑‡π’¬¡™π‘¥À¡ÿπ¥â«¬‡§√◊ËÕßµ“¡≈”¥—∫¥—ßπ’È ‚æ√
‡∑ª‡ªÕ√å (ProTaper; Dentsply Maillefer, Ballaigues,

Switzerland) ‡∫Õ√å ‡Õ  1 (S 1) ‡Õ  2 (S 2) ·≈–‡Õø 1 (F 1)
·≈– ‚æ√‰ø≈å (ProFile; Dentsply Maillefer) ‡∫Õ√å 25/.04
30/.06 30/.04 35/.06 ·≈– 35/.04 ≈â“ß§≈Õß√“°øíπ
√–À«à“ß°“√¢¬“¬§≈Õß√“°¥â«¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå (sodium
hypochorite; Faculty of Dentistry, Chulalongkorn
university, Bangkok, Thailand) §«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5
À≈—ß°“√„™â‡§√◊ËÕß¡◊Õµ—« ÿ¥∑â“¬  §≈Õß√“°øíπ∂Ÿ°≈â“ß¥â«¬‚´‡¥’¬¡
‰Œ‚ª§≈Õ‰√µå§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 √à«¡°—∫√–∫∫Õ—≈µ√“-
‚´π‘° å·∫∫‰√â·√ß (passive ultrasonic) ‡ªìπ‡«≈“ 1 π“∑’
À≈—ß®“°π—Èπ°”®—¥™—Èπ ‡¡’¬√å (smear layer) ¥â«¬πÈ”¬“Õ’¥’∑’‡Õ
(ethylene-diaminetetraacetic acid-EDTA; Faculty of
Dentistry, Chulalongkorn university) §«“¡‡¢â¡¢âπ√âÕ¬≈–
17 ª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√‡ªìπ‡«≈“ 1 π“∑’·≈–≈â“ß§√—Èß ÿ¥∑â“¬
¥â«¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5 ª√‘¡“µ√ 3
¡‘≈≈‘≈‘µ√

√“°øíπ®”π«π 5 ’́Ë∂Ÿ°Õÿ¥¥â«¬°—µ∑“‡æÕ√å™“¢π“¥ 35/
.02 (Dentsply Maillefer) ‚¥¬‰¡à„™â´’≈‡≈Õ√å (sealer) ‡æ◊ËÕ
‡ªìπ°≈ÿà¡§«∫§ÿ¡∫«°·≈–Õ’° 5 ´’Ë∂Ÿ°ªî¥∫√‘‡«≥¥â“π∫π¥â«¬
´‘≈‘‚§π´’≈·≈π∑å (silicone sealant; 3MTM St. Paul, Min-

√Ÿª∑’Ë 1 ‚§√ß√à“ß 3 ¡‘µ‘¢Õß√–∫∫§≈Õß√“°øíπ¥â“π„°≈â°≈“ß∑’Ë¡’ à«π§Õ¥§≈Õß√“°øíπ µ“¡°“√®”·π°¢Õß Fan ·≈–§≥–4 ‰¥â·°à
™π‘¥∑’Ë 1 ≈—°…≥–·ºàπ‡™◊ËÕ¡ ™π‘¥∑’Ë 2 ≈—°…≥–‰¡à¡’ à«π‡™◊ËÕ¡°—π ™π‘¥∑’Ë 3 ≈—°…≥–º ¡ ·≈–™π‘¥∑’Ë 4 ≈—°…≥–∑àÕ‡™◊ËÕ¡

Fig. 1 3D reconstructed model of the root canal system of mesial root with isthmuses on the basis of the features
of reconstructed configurations as determined by Fan et al4. Type I: sheet connection, Type II: separate,
Type III: mixed, Type IV: cannular connection
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nesota, United States) ‡æ◊ËÕ‡ªìπ°≈ÿà¡§«∫§ÿ¡≈∫ øíπ∑’Ë‡À≈◊ÕÕ’°
60 ’́Ë∂Ÿ°·∫àß‡ªìπ 3 °≈ÿà¡∑¥≈Õß °≈ÿà¡≈– 20 ’́Ë ‚¥¬«‘∏’°“√ ÿà¡
·∫∫™—Èπ¿Ÿ¡‘  Õÿ¥§≈Õß√“°øíπ„π°≈ÿà¡∑¥≈Õß‚¥¬„™âÕ’æÕ° ’́‡√ ‘́π
´’≈‡≈Õ√å (epoxy resin sealer) ™◊ËÕ°“√§â“ ‡Õ‡Õ™æ≈—  (AH
Plus; DENTSPLY DeTrey, Konstanz, Germany) ©“∫ºπ—ß
§≈Õß√“°øíπ¥â«¬‡Õ‡Õ™æ≈— ‚¥¬„™â‡≈π∑Ÿ‚≈  ‰ª√—≈ (lentulo
spiral) √à«¡°—∫À—«°√Õ¥â“¡®—∫™π‘¥°√Õ™â“ (slow speed hand-
piece) Õÿ¥§≈Õß√“°øíπ„π°≈ÿà¡∑¥≈Õß¥â«¬‡∑§π‘§¥—ßµàÕ‰ªπ’È

°≈ÿà¡∑’Ë 1 ·¡∑™å‡∑ª‡ªÕ√ǻ ‘ß‡°‘≈‚§π ‚¥¬°—µ∑“‡æÕ√å™“
·∑àßÀ≈—°¢π“¥ 35/.04 ∂Ÿ°‡§≈◊Õ∫¥â«¬ ’́≈‡≈Õ√å·≈–„ à‡¢â“
‰ª„π§≈Õß√“°øíπ®π∂÷ß§«“¡¬“«∑’Ë„™â∑”ß“π

°≈ÿà¡∑’Ë 2 ·≈∑‡∑Õ√—≈§Õπ‡¥π‡´™—Ëπ ‚¥¬°—µ∑“‡æÕ√å™“
·∑àßÀ≈—°¢π“¥ 35/.02 ∂Ÿ°‡§≈◊Õ∫¥â«¬´’≈‡≈Õ√å·≈–„ à‡¢â“‰ª

„π§≈Õß√“°øíπ®π∂÷ß§«“¡¬“«∑’Ë„™â∑”ß“π À≈—ß®“°π—Èπ‡µ‘¡
∫√‘‡«≥§≈Õß√“°øíπ∑’Ë‡À≈◊Õ¥â«¬°—µ∑“‡æÕ√å™“¢π“¥‡Õø‡Õø
(FF; Dentsply Maillefer) ®π‡µÁ¡„π§≈Õß√“°øíπ

°≈ÿà¡∑’Ë 3 §Õπµ‘π‘«Õ“ ‡«ø§Õ¡·æ§™—π ‚¥¬°—µ∑“-
‡æÕ√å™“·∑àßÀ≈—°¢π“¥ 35/.04 ∂Ÿ°„ à„π§≈Õß√“°øíπ®π∂÷ß
§«“¡¬“«∑’Ë„™â„π°“√∑”ß“π ®“°π—Èπ à«π∫π¢Õß·∑àß°—µ∑“‡æÕ√å™“
À≈—°∂Ÿ°°”®—¥ÕÕ°¥â«¬‡§√◊ËÕß´‘ ‡µÁ¡∫’ (System B; Sybron
Endo, Orange, CA, USA) ·≈–„™â´‘ ‡µÁ¡∫’æ≈—°‡°Õ√å
(System B plugger; Sybron Endo) „ à≈ß‰ª„π§≈Õß
√“°øíπ‡æ◊ËÕ°¥„Àâ°—µ∑“‡æÕ√å™“ à«π≈à“ß·πàπ ®“°π—Èπ∫√‘‡«≥
∑’Ë‡À≈◊Õ à«π∫π®–∂Ÿ°‡µ‘¡°—µ∑“‡æÕ√å™“‡À≈«‚¥¬„™â‡§√◊ËÕß
ÕÕ∫∑Ÿ√“ ∑Ÿ (Obtura II thermoplastic injection; Obtura
Spartan, Fenton, MO, USA)

µ“√“ß∑’Ë 1 · ¥ß®”π«π¢Õß à«π§Õ¥§≈Õß√“°øíπ·µà≈–™π‘¥„π·µà≈–°≈ÿà¡∑¥≈Õß

Table 1 Type of isthmuses in each group

Group Type I TypeII Type III Type IV Total

Continuous wave 1 1 11 7 20

Lateral condensation 1 2 10 7 20

Matched-taper single cone 1 2 10 7 20

√Ÿª∑’Ë 2 ¿“æ√—ß ’¢Õßøíπ°√“¡≈à“ß∑’Ë§≈Õß√“°øíπ¥â“π„°≈â°≈“ß‰¥â√—∫°“√Õÿ¥§≈Õß√“°øíπ¥â«¬‡∑§π‘§µà“ßÊ (A) ·¡∑™å‡∑ª
‡ªÕ√å´‘ß‡°‘≈‚§π (B) §Õπµ‘π‘«Õ“ ‡«ø§Õ¡·æ§™—π (C) ·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ

Fig. 2 Radiographs of mandibular molars which the mesial root canals were obturated by different obturating
techniques: (A) matched-taper single cone (B) continuous wave compaction (C) lateral condensation.
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¿“¬À≈—ß°“√Õÿ¥§≈Õß√“°øíπª√–‡¡‘π§ÿ≥¿“æ¢Õß°“√
Õÿ¥§≈Õß√“°øíπ®“°¿“æ√—ß ’‚¥¬∑—πµ·æ∑¬å‡©æ“–∑“ß “¢“
«‘∑¬“‡ÕÁπ‚¥¥Õπµå∑’Ë‰¡à∑√“∫√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫‡∑§π‘§∑’Ë„™â
„π°“√Õÿ¥§≈Õß√“°øíπ¡“°àÕπ „™â‡°≥±å°“√ª√–‡¡‘π¿“æ
√—ß ’ ”À√—∫°“√√—°…“§≈Õß√“°øíπ‚¥¬∑—Ë«‰ª°≈à“«§◊Õ µâÕß¡’
«— ¥ÿÕÿ¥§≈Õß√“°øíπ·π∫¥’°—∫ºπ—ß§≈Õß√“°øíπ ¡’™àÕß«à“ß‡æ’¬ß
‡≈Á°πâÕ¬ (πâÕ¬°«à“ 0.25 ¡‘≈≈‘‡¡µ√„π·π«‡ âπºà“π»Ÿπ¬å
°≈“ß)16 (√Ÿª∑’Ë 2) À≈—ß®“°π—Èπµ—¥√“°øíπ¥â“π‰°≈°≈“ßÕÕ°
øíπ·µà≈– ’́Ë®–∂Ÿ°ª√–‡¡‘π‚¥¬„™â·∫∫®”≈Õß°“√√—Ë« ÷́¡¢Õß
°≈Ÿ‚§ ´÷Ëß¥—¥·ª≈ß®“°·∫∫®”≈Õß¢Õß Xu ·≈–§≥–17 °≈à“«
‚¥¬¬àÕ§◊Õøíπ·µà≈–´’Ë®–∂Ÿ°¬÷¥µ‘¥°—∫∑àÕ·°â«¬“«ª√–¡“≥ 20
¡‘≈≈‘‡¡µ√·≈–ª√–°Õ∫‡¢â“°—∫À≈Õ¥∑¥≈Õß‚¥¬„™â√—∫‡∫Õ√å§—æ
(rubber cup) ªÑÕß°—π°“√√—Ë«´÷¡√–À«à“ß∫√‘‡«≥‡™◊ËÕ¡µàÕ
·µà≈–µ”·Àπàß‚¥¬„™â´‘≈‘‚§π ’́≈·≈π∑å (√Ÿª∑’Ë 3)  “√≈–≈“¬
°≈Ÿ‚§ „π “√≈–≈“¬∫—ø‡øÕ√å‚´‡¥’¬¡øÕ ‡øµ 50 ¡‘≈≈‘‚¡≈/
≈‘µ√ §«“¡‡¢â¡¢âπ 1 ‚¡≈/≈‘µ√ §à“§«“¡‡ªìπ°√¥-¥à“ß (pH) 7.0
®–∂Ÿ°ª≈àÕ¬‡¢â“ Ÿà∑àÕ·°â«‚¥¬„™âªíö¡√’¥ “¬¬“ß (peristaltic
pump) ∑’ËÕ—µ√“°“√‰À≈ 0.7 ¡‘≈≈‘≈‘µ√/π“∑’ ®π°√–∑—Ëß∂÷ß

√–¥—∫§«“¡ Ÿß 14 ‡´πµ‘‡¡µ√®“°µ—«øíπ´÷Ëß®–∑”„Àâ‰¥â§«“¡
¥—π‡∑à“°—∫øî ‘‚Õ‚≈®‘‡§‘≈‡æ√ ‡™Õ√å (physiological pressure)18

°≈Ÿ‚§ ∑’Ë¡’°“√√—Ë«´÷¡ºà“π«— ¥ÿÕÿ¥„π§≈Õß√“°øíπ®–‰À≈ Ÿàª≈“¬
√“°·≈–≈–≈“¬„π “√≈–≈“¬∫—ø‡øÕ√å‚´‡¥’¬¡øÕ ‡øµ 50
¡‘≈≈‘‚¡≈/≈‘µ√ ∑’Ë¡’‚´‡¥’¬¡‡Õ‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.2 ·≈–
·Õ¡æ‘´‘≈≈‘π 100 ‰¡‚§√°√—¡/¡‘≈≈‘≈‘µ√„πÀ≈Õ¥∑¥≈Õß °“√
µ√«® Õ∫°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ ®“°ª≈“¬√“°∑”«—π∑’Ë 1 7 14
21 ·≈– 28 «—πÀ≈—ß®“°°“√Õÿ¥§≈Õß√“°øíπÕ¬à“ßπâÕ¬ 7 «—π
‡æ◊ËÕ„Àấ ’≈‡≈Õ√ǻ ’‡¡πµå¡’°“√·¢Áßµ—«Õ¬à“ß ¡∫Ÿ√≥å‚¥¬·∫∫®”≈Õß
∑—ÈßÀ¡¥∂Ÿ°‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  √–¥—∫§«“¡™◊Èπ
‡∑à“™—Èπ∫√√¬“°“» µ√«® Õ∫°“√√—Ë«´÷¡‚¥¬π” “√≈–≈“¬ 15
‰¡‚§√≈‘µ√®“°À≈Õ¥∑¥≈Õß¡“«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß
°≈Ÿ‚§ ¥â«¬ªØ‘°‘√‘¬“°“√‡°‘¥ÕÕ° ‘́‡¥™—Ëπ‚¥¬„™â‡Õπ‰´¡å°≈Ÿ‚§ 
ÕÕ° ‘́‡¥  (glucose oxidase) ·≈– —∫ ‡µ√∑ (substrate) ́ ÷Ëß
‰¥â·°à‡Õ∫’∑’‡Õ  (ABTS-2, 2û-azino-bis 3-ethyl
benzothiazine-sulfonic acid diammonium salt) °“√‡°‘¥
ÕÕ°´‘‡¥™—Ëπ¢Õß‡Õ∫’∑’‡Õ ®–∑”„Àâ‡°‘¥ ’ ∑”°“√«—¥§à“°“√¥Ÿ¥
°≈◊π· ß Ÿß ÿ¥∑’Ë 420 π“‚π‡¡µ√¥â«¬‡§√◊ËÕß ‡ª§‚µ√‚ø‚µ

√Ÿª∑’Ë 3 ·∫∫®”≈Õß°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ 

Fig. 3 Glucose filtration model
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¡‘‡µÕ√å (spectrophotometer; Biomat, Becthai Bangkok
Equipment & Chemical CO., Ltd, Bangkok, Thailand)
§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „πÀ≈Õ¥∑¥≈Õß‰¥â®“°°“√π”§à“°“√¥Ÿ¥
°≈◊π· ß∑’Ë«—¥‰¥â‰ª‡ª√’¬∫‡∑’¬∫°—∫°√“ø¡“µ√∞“π√–À«à“ß§à“
°≈“ß°“√¥Ÿ¥°≈◊π· ß°—∫§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬°≈Ÿ‚§ 
(√Ÿª∑’Ë 4) ´÷Ëß· ¥ß¥â«¬§à“¡‘≈≈‘‚¡≈/≈‘µ√

º≈°“√»÷°…“

®“°°“√«‘‡§√“–Àåøíπ∑’Ë„™â„π°≈ÿà¡∑¥≈Õß∑—Èß 60 ´’Ë‚¥¬„™â
‚§√ß√à“ß 3 ¡‘µ‘ æ∫«à“¡’®”π«π à«π§Õ¥§≈Õß√“°øíπ∑’Ë·µ°
µà“ß°—π„π·µà≈–°≈ÿà¡∑¥≈Õß¥—ß· ¥ß„πµ“√“ß∑’Ë 1

°“√«‘‡§√“–Àå°“√√—Ë« ÷́¡¢Õß°≈Ÿ‚§ „π°≈ÿà¡§«∫§ÿ¡≈∫‰¡à
æ∫°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ µ≈Õ¥°“√∑¥≈Õß „π°≈ÿà¡§«∫§ÿ¡
∫«°æ∫¡’°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ ‡ªìπ®”π«π¡“°„π√–¥—∫∑’Ë‰¡à
 “¡“√∂Õà“π§à“‰¥âµ—Èß·µà«—π·√°¢Õß°“√«‘‡§√“–Àå·≈–æ∫‡æ‘Ë¡
¢÷Èπ‡¡◊ËÕ‡«≈“ºà“π‰ª „π°≈ÿà¡∑¥≈Õß‰¡àæ∫°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ 
„πøíπ∑ÿ°°≈ÿà¡µ≈Õ¥√–¬–‡«≈“ 28 «—π (µ“√“ß∑’Ë 2) ¥—ßπ—Èπ
¢âÕ¡Ÿ≈∑’Ë‰¥â®÷ß‰¡à¡’°“√π”¡“«‘‡§√“–Àå∑“ß ∂‘µ‘

«‘®“√≥å

§ÿ≥¿“æ¢Õß°“√Õÿ¥§≈Õß√“°øíπ “¡“√∂ª√–‡¡‘π‰¥â¥â«¬
«‘∏’∑’Ëµà“ß°—πÀ≈“¬«‘∏’ „π∑“ß§≈‘π‘°ª√–‡¡‘π‰¥â®“°¿“æ√—ß ’19,20

„πÀâÕßªØ‘∫—µ‘°“√ª√–‡¡‘π‰¥â®“°°“√«—¥√âÕ¬≈–¢Õß«— ¥ÿÕÿ¥„π
§≈Õß√“°øíπ®“°¿“æµ—¥¢«“ß11,19,21 °“√«‘‡§√“–Àå¥â«¬

‡§√◊ËÕß‰¡‚§√´’∑’22 √«¡∂÷ß°“√«—¥°“√√—Ë«´÷¡¢Õß “√ ÷́Ëß∂Ÿ°
·π–π”«à“‡ªìπ«‘∏’∑’Ë‡À¡“– ¡‡π◊ËÕß®“°°“√«—¥°“√√—Ë«´÷¡‡ªìπ
°“√®”≈Õß°“√‡§≈◊ËÕπºà“π¢Õß “√®“°¥â“π∫πºà“π«— ¥ÿÕÿ¥≈ß Ÿà
ª≈“¬√“°§≈â“¬≈—°…≥–∑’Ë‡°‘¥¢÷Èπ„π∑“ß§≈‘π‘°23 πÕ°®“°π’È
¬—ß¡’°“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ„Àâ„°≈â‡§’¬ß°—∫ ¿“«–
„π™àÕßª“°√–À«à“ß°“√∑¥≈Õß´÷Ëß·µà≈–·∫∫®”≈Õß∑’Ë„™â®–¡’

§«“¡·µ°µà“ß°—π·µà¡’À≈—°°“√‡¥’¬«°—π§◊Õ«—¥°“√√—Ë«´÷¡¢Õß
 “√∑’Ë„™â∑¥ Õ∫ºà“π§≈Õß√“°øíπ∑’Ë‰¥â√—∫°“√Õÿ¥·≈â«

°“√ª√–‡¡‘π§ÿ≥¿“æ¢Õß°“√Õÿ¥§≈Õß√“°øíπ„π∑“ß
§≈‘π‘° “¡“√∂ª√–‡¡‘π‰¥â®“°¿“æ√—ß ’„π™àÕßª“°‚¥¬
ª√–‡¡‘π®“°°“√¡’«— ¥ÿÕÿ¥§≈Õß√“°øíπ·π∫¥’°—∫ºπ—ß§≈Õß
√“°øíπ·≈–¡’™àÕß«à“ßøÕßÕ“°“»‡æ’¬ß‡≈Á°πâÕ¬16 Õ¬à“ß‰√

°Áµ“¡°“√ª√–‡¡‘π¿“æ√—ß ’‡ªìπ‡æ’¬ß°“√ª√–‡¡‘π®“°¿“æ Õß

√Ÿª∑’Ë 4 °√“ø¡“µ√∞“π¢Õß “√≈–≈“¬°≈Ÿ‚§  ·°ππÕπ· ¥ß§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§  ·°πµ—Èß· ¥ß§à“°“√¥Ÿ¥°≈◊π· ß §à“
Õ“√å ·§«√å‡∑à“°—∫ 0.997

Fig. 4 Glucose standard curve plotted between glucose concentration (X axis) and absorbance at 420 mm (Y axis).
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¡‘µ‘¥—ßπ—Èπ§ÿ≥¿“æ∑’Ë‰¥â®“°°“√ª√–‡¡‘πÕ“®‰¡à “¡“√∂Õâ“ßÕ‘ß
‰ª∂÷ß§ÿ≥¿“æ∑’Ë¥’¢Õß°“√Õÿ¥§≈Õß√“°øíπ‰¥â16,24 „π°“√»÷°…“
π’È¡’°“√ª√–‡¡‘π§ÿ≥¿“æ¢Õß°“√Õÿ¥§≈Õß√“°øíπ®“°¿“æ
√—ß ’À≈—ß°“√Õÿ¥§≈Õß√“°øíπ∑ÿ°‡∑§π‘§ ‡æ◊ËÕ„Àâ·πà„®«à“ ¡’
°“√Õÿ¥§≈Õß√“°øíπ∑’Ë‰¥â¡“µ√∞“π„πøíπ∑ÿ°´’Ë∑’Ë„™â∑¥ Õ∫ ®“°
π—Èπ®÷ß«—¥°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ ºà“π«— ¥ÿÕÿ¥§≈Õß√“°øíπ‚¥¬
ª√–¬ÿ°µå¡“®“°«‘∏’°“√¢Õß Xu ·≈–§≥–17 ‡π◊ËÕß®“°°“√«—¥°“√
√—Ë« ÷́¡¥â«¬«‘∏’π’È‡ªìπ«‘∏’∑’Ë‰¡à∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬µàÕøíπ∑’Ë„™â
∑¥≈Õß  “¡“√∂ª√–‡¡‘πº≈„π√–¬–¬“«‰¥â °≈Ÿ‚§ ‡ªìπ “√∑’Ë¡’
¢π“¥‚¡‡≈°ÿ≈‡≈Á°·≈–‡ªìπ “√Õ“À“√¢Õß·∫§∑’‡√’¬ °“√´÷¡
ºà“π¢Õß°≈Ÿ‚§ ‰ª¬—ßª≈“¬√“°øíπÕ“®· ¥ß∂÷ß‚Õ°“ ∑’Ë
·∫§∑’‡√’¬∑’Ë‡À≈◊ÕÕ¬Ÿà„π§≈Õß√“°øíπ “¡“√∂π”°≈Ÿ‚§ ‰ª„™â„π
°“√‡®√‘≠‡µ‘∫‚µ·≈– àßº≈„Àâ‡°‘¥§«“¡≈â¡‡À≈«À≈—ß°“√√—°…“
‰¥â17 ·≈–¡’√“¬ß“π«à“°“√«—¥¥â«¬°≈Ÿ‚§ ¡’§«“¡‰« Ÿß°«à“°“√
«—¥¥â«¬«‘∏’ø≈ŸÕ‘¥øî≈‡∑√™—π (fluid filtration)25 °“√„™â
°≈Ÿ‚§ ‡ªìπ°“√«—¥º≈®“°°“√„™â°≈Ÿ‚§ ÕÕ° ‘́‡¥  ÷́Ëß‡ªìπ‡Õπ‰´¡å
∑’Ë¡’§«“¡‰«¢ÕßªØ‘°‘√‘¬“ Ÿß ¡’¢âÕ®”°—¥°“√„™â ”À√—∫«— ¥ÿ∫“ß
µ—«‡™àπ æÕ√å∑·≈π¥å´’‡¡πµå (Portland cement) ‡ÕÁ¡∑’‡Õ
(MTA) ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å (Ca(OH)2) ·≈– ́ ’≈‡≈Õ√å∫“ß
™π‘¥‡π◊ËÕß®“°«— ¥ÿ¥—ß°≈à“«¡’º≈∑”„Àâ¡’§«“¡‡ª≈’Ë¬π·ª≈ß§«“¡
‡¢â¡¢âπ¢Õß°≈Ÿ‚§ 26 Õ¬à“ß‰√°Áµ“¡«— ¥ÿ∑’Ë„™â„π°“√»÷°…“π’È¬—ß
‰¡àæ∫¡’√“¬ß“π«à“¡’º≈µàÕ§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§  °“√»÷°…“
°àÕπÀπâ“π’È “¡“√∂«—¥√–¥—∫°≈Ÿ‚§ µË” ÿ¥‰¥âÀ≈“¬√–¥—∫·µ°µà“ß

°—πÕ“∑‘‡™àπ 0.003 ¡‘≈≈‘‚¡≈/≈‘µ√25 0.2 ¡‘≈≈‘‚¡≈/≈‘µ√27 ∑—Èßπ’È
√–¥—∫°≈Ÿ‚§ µË” ÿ¥∑’Ë«—¥‰¥â„π°“√»÷°…“π’È§◊Õ 0.005 ¡‘≈≈‘‚¡≈/≈‘µ√
°≈Ÿ‚§ ∑’Ë«—¥‰¥â∑’Ë√–¥—∫µË”°«à“π’È∂Ÿ°æ‘®“√≥“«à“¡’ª√‘¡“≥πâÕ¬
‰¡à “¡“√∂«—¥‚¥¬„™â°“√¥Ÿ¥°≈◊π· ß∑’Ë√–¥—∫µË”°«à“π’È‰¥â °“√
»÷°…“π’Èπ”´‘≈‘‚§π ’́≈·≈π∑å¡“„™â·∑π¢’Èº÷ÈßÕ‡π°ª√– ß§å (sticky
wax) ªî¥∫√‘‡«≥ à«π‡™◊ËÕ¡µàÕ¢Õß·∫∫®”≈Õß·≈–∑“ß‡¢â“ Ÿà
§≈Õß√“°øíπ‡π◊ËÕß®“°¢’Èº÷ÈßÕ‡π°ª√– ß§å¡’≈—°…≥–·¢Áß·≈–
‡ª√“–Õ“®‡°‘¥°“√‡§≈◊ËÕπ∑’Ë√–À«à“ß°“√∑¥≈Õß·≈–‡°‘¥°“√√—Ë«
´÷¡‰¥â πÕ°®“°π’È„π°≈ÿà¡§«∫§ÿ¡≈∫‰¥âªî¥´‘≈‘‚§π´’≈·≈π∑å
‡©æ“–∫√‘‡«≥¥â“π∫π¢Õß∑“ß‡¢â“ Ÿà§≈Õß√“°øíπ (canal
orifice) ‚¥¬‰¡àªî¥∫√‘‡«≥√Ÿ‡ªî¥ª≈“¬√“°‡™àπ‡¥’¬«°—∫°“√
»÷°…“Õ◊ËπÊ17,28 ‡æ◊ËÕ™à«¬„Àâ∑”°“√«‘‡§√“–Àå‰¥â™—¥‡®π«à“´‘≈‘
‚§π´’≈·≈π∑å∑’Ë„™â„π·∫∫®”≈Õßπ’È “¡“√∂ªÑÕß°—π°“√√—Ë«´÷¡
‰¥â¥’∑—Èß®“°∑“ß‡¢â“ Ÿà§≈Õß√“°øíπ·≈– à«π‡™◊ËÕ¡µàÕµà“ßÊ ¢Õß
·∫∫®”≈Õß29

°“√»÷°…“°àÕπÀπâ“π’È‰¥â‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æ¢Õß°“√
Õÿ¥§≈Õß√“°øíπ‚¥¬„™â‡∑§π‘§´‘ß‡°‘≈‚§π°—∫·≈∑‡∑Õ√—≈
§Õπ‡¥π‡´™—Ëπ ÷́Ëß‡ªìπ«‘∏’¡“µ√∞“π∑—Ë«‰ª∑’Ë„™â„π°“√Õÿ¥§≈Õß
√“°øíπ¥â«¬«‘∏’ª√–‡¡‘π°“√√—Ë«´÷¡„πøíπ√“°‡¥’¬«∑’Ë¡’≈—°…≥–°≈¡
µ√ß·≈–„Àâ§«“¡‡ÀÁπ‰ª„π∑“ß‡¥’¬«°—π«à“‰¡à¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘10,12,28,30  „π¢≥–∑’Ë‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫‡∑§π‘§‡∑Õ√å‚¡æ≈“ µ‘‰´¥åæ∫«à“¡’°“√√—Ë«´÷¡ºà“π«— ¥ÿÕÿ¥
‰¥âπâÕ¬°«à“‡∑§π‘§·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ31

µ“√“ß∑’Ë 2 · ¥ß°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ „π°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß∑—Èß 3 °≈ÿà¡ (¡‘≈≈‘‚¡≈/≈‘µ√)

Table 2 Glucose leakages (mMole/L) in control and three experimental groups

Day Continuous Lateral Matched-taper Negative Positive

wave condensation single cone control control

1 0.00 0.00 0.00 0.00 *nd

7 0.00 0.00 0.00 0.00 *nd

14 0.00 0.00 0.00 0.00 *nd

21 0.00 0.00 0.00 0.00 *nd

28 0.00 0.00 0.00 0.00 *nd

*nd (not determinded): over limit of observed detection due to high leakage of glucose



CU Dent J. 2014;37:267-78Manwiwattanakul T and Panitvisai P.274

Wu ·≈–§≥–20 ‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æ¢Õß°“√

Õÿ¥§≈Õß√“°øíπ∑’Ë¡’≈—°…≥–‰¡à ¡Ë”‡ ¡Õ¥â«¬«‘∏’ø≈ŸÕ‘¥øî≈‡µ

™—π‚¥¬„™â§≈Õß√“°øíπ¥â“π„°≈â°≈“ß„πøíπ°√“¡≈à“ßÕÿ¥§≈Õß

√“°øíπ¥â«¬‡∑§π‘§·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ ·≈– ‘́ß‡°‘≈‚§π

‚¥¬„™â°—µ∑“‡æÕ√å™“·∑àßÀ≈—°¢π“¥ 25/.02 √à«¡°—∫Õ’æÕ°´’

‡√´‘π´’≈‡≈Õ√åæ∫«à“°“√Õÿ¥§≈Õß√“°øíπ∑—Èß Õß‡∑§π‘§

 “¡“√∂ªÑÕß°—π°“√√—Ë«´÷¡‰¥â ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘∑’Ë√–¬–‡«≈“ 7 «—πÀ≈—ß°“√Õÿ¥§≈Õß√“°øíπ Õ¬à“ß‰√

°Áµ“¡°“√»÷°…“¢Õß Wu ·≈–§≥– ‡ªìπ°“√ª√–‡¡‘π„π√–¬–

‡«≈“∑’Ë —Èπ·≈–‰¡à‰¥âæ‘®“√≥“ªí®®—¬‡°’Ë¬«°—∫ à«π§Õ¥§≈Õß

√“°øíπ ∑—Èßπ’È°“√Õÿ¥§≈Õß√“°øíπ∑’Ë¡’≈—°…≥–‰¡à ¡Ë”‡ ¡Õ√«¡∂÷ß

¡’ à«π§Õ¥§≈Õß√“°øíπ®–∑”‰¥â¬“°°«à“°“√Õÿ¥§≈Õß√“°øíπ

∑’Ë¡’≈—°…≥–°≈¡®÷ß¡’°“√·π–π”„Àâ„™â‡∑Õ√å‚¡æ≈“ µ‘‰´¥å°—µ

∑“‡æÕ√å™“„π°“√Õÿ¥‡æ√“–‡™◊ËÕ«à“®–∑”„Àâ‡°‘¥§«“¡·π∫¢Õß

«— ¥ÿÕÿ¥øíπ‰ªµ“¡§≈Õß√“°∑’Ë‰¥â¥’°«à“11,32 √«¡∂÷ß¡’ª√‘¡“≥

°—µ∑“‡æÕ√å™“¡“°°«à“´’≈‡≈Õ√å∑’ËÕ“®‡°‘¥°“√≈–≈“¬„π¿“¬À≈—ß

·≈–∑”„Àâ‡°‘¥°“√√—Ë«´÷¡¢Õß§≈Õß√“°øíπ∑’Ë‰¥â√—∫°“√Õÿ¥·≈â«33

·µà„πªí®®ÿ∫—π¬—ß‰¡à¡’°“√»÷°…“„¥∑’Ëª√–‡¡‘π°“√√—Ë«´÷¡‡ª√’¬∫

‡∑’¬∫°“√Õÿ¥§≈Õß√“°øíπ∑’Ë≈—°…≥–‰¡à ¡Ë”‡ ¡Õ·≈–¡’ à«π

§Õ¥§≈Õß√“°øíπ¥â«¬‡∑Õ√å‚¡æ≈“ µ‘‰´¥å°—µ∑“‡æÕ√å™“°—∫

‡∑§π‘§Õ◊ËπÊ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡¬“°„π°“√∑”„Àâ°≈ÿà¡

µ—«Õ¬à“ß¡’≈—°…≥–„°≈â‡§’¬ß°—π‡æ◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫ °“√

»÷°…“π’È®÷ß¡’°“√π”‰¡‚§√´’∑’¡“„™â„π°“√ª√–‡¡‘πÀ“ à«π§Õ¥

¿“¬„π√“°øíπ·≈–√–∫ÿ™π‘¥¢Õß à«π§Õ¥§≈Õß√“°øíπ‡æ◊ËÕ

®”·π°‰ª¬—ß·µà≈–°≈ÿà¡∑¥≈Õß„Àâ¡’®”π«πøíπ∑’Ë¡’™π‘¥¢Õß

 à«π§Õ¥§≈Õß√“°øíπ„°≈â‡§’¬ß°—π„π∑ÿ°°≈ÿà¡µ“¡°“√®”·π°

¢Õß Fan ·≈–§≥–4

®“°º≈°“√∑¥≈Õß¥â«¬‡∑§π‘§°“√Õÿ¥ 3 «‘∏’‰¥â·°à‡∑§π‘§

§Õπµ‘π‘«Õ“ ‡«ø§Õ¡·æ§™—π ·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ ·≈–

·¡∑™å‡∑ª‡ªÕ√ǻ ‘ß‡°‘≈‚§πæ∫«à“‰¡à¡’°“√√—Ë«´÷¡„π∑ÿ°°≈ÿà¡´÷ËßÕ“®

‡°‘¥®“°°“√·∑√°´÷¡¢Õß´’≈‡≈Õ√åÀ√◊Õ°—µ∑“‡æÕ√å™“‡¢â“‰ª¬—ß

∫√‘‡«≥∑’Ë‡ªìπ à«π§Õ¥¢Õß§≈Õß√“°øíπ  ‡π◊ËÕß®“°Õ’æÕ°´’‡√´‘π

´’≈‡≈Õ√å¡’§ÿ≥ ¡∫—µ‘∑’Ë¥’„π°“√‰À≈·ºà·∑√°´÷¡·≈–°“√µ‘¥

·πàπ34-37 ∑”„Àâ¡’°“√·∑√°´÷¡¢Õß´’≈‡≈Õ√å‡¢â“‰ª„π∑àÕ‡π◊ÈÕ

øíπ‡æ‘Ë¡æ◊Èπ∑’Ë —¡º— √–À«à“ß«— ¥ÿÕÿ¥√“°øíπ·≈–‡π◊ÈÕøíπ àßº≈

„Àâ¡’°“√ªÑÕß°—π°“√√—Ë« ÷́¡„π°“√Õÿ¥§≈Õß√“°øíπ38 ·µàæ∫¡’

°“√√—Ë«´÷¡¢Õß°≈ÿà¡§«∫§ÿ¡∫«°µ—Èß·µà«—π·√°¢Õß°“√∑¥≈Õß

· ¥ß„Àâ‡ÀÁπ«à“ °√≥’∑’Ë‰¡à‡°‘¥°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ ºà“π«— ¥ÿ

Õÿ¥§≈Õß√“°øíπ„π°≈ÿà¡∑¥≈Õß¢Õß°“√»÷°…“π’È‡ªìπº≈¡“®“°

ª√– ‘∑∏‘¿“æ„π°“√µâ“π∑“πµàÕ°“√√—Ë« ÷́¡¢Õß°“√Õÿ¥§≈Õß

√“°øíπ„π·µà≈–‡∑§π‘§ º≈°“√∑¥≈Õß„π°“√»÷°…“π’È·µ°µà“ß

®“°°“√»÷°…“¢Õß Karap|nar-Kazandağ ·≈–§≥–28 ∑’Ë

æ∫°“√√—Ë«´÷¡¢Õß°≈Ÿ‚§ „π°“√Õÿ¥§≈Õß√“°¥â«¬‡∑§π‘§

·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ·≈–·¡∑™å‡∑ª‡ªÕ√å´‘ß‡°‘≈‚§π„π

øíπ√“°‡¥’¬« §«“¡·µ°µà“ßπ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡·µ°µà“ß

¢Õß‡∑§π‘§°“√∑”§«“¡ –Õ“¥§≈Õß√“°øíπ·≈–°“√π”´’≈‡≈Õ√å

‡¢â“ Ÿà§≈Õß√“°øíπ °“√»÷°…“π’È‰¥â„™â√–∫∫Õ—≈µ√“‚´π‘° å·∫∫

‰√â·√ß√à«¡¥â«¬ ´÷ËßÕ“®‡ªìπ à«πÀπ÷Ëß∑’Ë™à«¬„Àâ§≈Õß√“°øíπ

 –Õ“¥¡“°¢÷Èπ√«¡∑—Èß°“√„™â‡≈π∑Ÿ‚≈ ‰ª√—≈ªíòππ” ’́≈‡≈Õ√å‡¢â“

 Ÿà§≈Õß√“°øíπ Õ“®™à«¬ àß‡ √‘¡„Àâ¡’°“√‰À≈·≈–·∑√°´÷¡

¢Õß ’́≈‡≈Õ√å‰¥â¥’µ≈Õ¥§«“¡¬“«√“°øíπ

°“√»÷°…“π’Èª√–‡¡‘π‡æ’¬ßª√– ‘∑∏‘¿“æ°“√ªî¥ºπ÷°¢Õß

°“√Õÿ¥§≈Õß√“°øíπ¥â«¬‡∑§π‘§∑’Ë·µ°µà“ß°—π °“√»÷°…“‡æ‘Ë¡

‡µ‘¡‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æ¢Õß°“√Õÿ¥§≈Õß√“°øíπ ≈—°…≥–

°“√·∑√° ÷́¡¢Õß«— ¥ÿÕÿ¥§≈Õß√“°øíπ‡¢â“‰ª„π à«π§Õ¥§≈Õß

√“°øíπ™π‘¥µà“ßÊ ®–™à«¬„Àâ‰¥â¢âÕ¡Ÿ≈„π°“√‡≈◊Õ°‡∑§π‘§°“√

Õÿ¥§≈Õß√“°øíπ∑’Ë‡À¡“– ¡ ”À√—∫øíπ∑’Ë¡’°“¬«‘¿“§´—∫´âÕπ

‰¥â¡“°¢÷Èπ

 √ÿª

‡¡◊ËÕæ‘®“√≥“®“°°“√ªÑÕß°—π°“√√—Ë« ÷́¡„π√–∫∫§≈Õß

√“°øíπ„π°“√»÷°…“π’Èæ∫«à“§«“¡·µ°µà“ß¢Õß‡∑§π‘§°“√Õÿ¥

§≈Õß√“°øíπ‰¡à¡’Õ‘∑∏‘æ≈µàÕª√– ‘∑∏‘¿“æ°“√ªî¥ºπ÷°§≈Õß

√“°øíπ„πøíπ°√“¡≈à“ß∑’Ë¡’ à«π§Õ¥§≈Õß√“°øíπ °“√„™â·¡µ™å

‡∑ª‡ªÕ√å´‘ß‡°‘≈‚§π√à«¡°—∫Õ’æÕ° ’́‡√´‘π´’≈‡≈Õ√å (AH plus)

‡ªìπ«‘∏’∑’Ëßà“¬ „™â‡«≈“„π°“√∑”ß“ππâÕ¬°«à“·≈–¡’§ÿ≥¿“æ‰¡à

·µ°µà“ß°—∫°“√Õÿ¥§≈Õß√“°øíπ¥â«¬«‘∏’¡“µ√∞“π·≈–«‘∏’

‡∑Õ√å‚¡æ≈“ µ‘‰´¥å°—µ∑“‡æÕ√å™“  Õ“®‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√

Õÿ¥§≈Õß√“°øíπ∑’Ë¡’≈—°…≥–‰¡à ¡Ë”‡ ¡Õ·≈–¡’ à«π§Õ¥§≈Õß

√“°øíπ‰¥â
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°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥¿“§«‘™“™’«‡§¡’ ”À√—∫§«“¡
Õπÿ‡§√“–Àå„π°“√„™â ∂“π∑’Ë·≈–‡§√◊ËÕß¡◊Õ„π°“√∑”«‘®—¬ ·≈–
§ÿ≥«√√≥√—µπå ®—µπÿ°ÿ≈ ‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬™’««‘∑¬“™àÕßª“°
§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’ËÕ”π«¬
§«“¡ –¥«°„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬‡§√◊ËÕß‰¡‚§√´’∑’ ·≈–
¢Õ¢Õ∫§ÿ≥∑ÿπ àß‡ √‘¡°“√«‘®—¬¢Õß‡ß‘π°Õß∑ÿπ‡æ◊ËÕ°“√«‘®—¬ªï
2554 §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë
 π—∫ πÿπ‡ß‘π∑ÿπ«‘®—¬„π§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß

1. Weller RN, Niemczyk SP, Kim S. Incidence and
position of the canal isthmus. Part 1. Mesiobuccal
root of the maxillary first molar. J Endod.
1995;21:380-3.

2. de Pablo ÓV, Estevez R, Péix Sánchez M, Heilborn
C, Cohenca N. Root anatomy and canal configu-
ration of the permanent mandibular first molar: a
systematic review. J Endod. 2010;36:1919-31.

3. Gu L, Wei X, Ling J, Huang X. A microcomputed
tomographic study of canal isthmuses in the
mesial root of mandibular first molars in a Chinese
population. J Endod. 2009;35:353-6.

4. Fan B, Pan Y, Gao Y, Fang F, Wu Q, Gutmann
JL. Three-dimensional morphologic analysis of
isthmuses in the mesial roots of mandibular
molars. J Endod. 2010;36:1866-9.

5. Endal U, Shen Y, Knut A, Gao Y, Haapasalo M.
A high-resolution computed tomographic study of
changes in root canal isthmus area by instrumen-
tation and root filling. J Endod. 2011;37:223-7.

6. Hsu YY, Kim S. The resected root surface. The
issue of canal isthmuses. Dent Clin North Am.
1997;41:529-40.

7. Nair PN, Henry S, Cano V, Vera J. Microbial
status of apical root canal system of human
mandibular first molars with primary apical
periodontitis after çone-visité endodontic treatment.

Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2005;99:231-52.

8. De-Deus G, Maniglia-Ferreira CM, Gurgel-Filho
ED, Paciornik S, Machado AC, Coutinho-Filho T.
Comparison of the percentage of gutta-percha-filled
area obtained by Thermafil and System B. Aust
Endod J. 2007;33:55-61.

9. Hörsted-Bindslev P, Andersen MA, Jensen MF,
Nilsson JH, Wenzel A. Quality of molar root canal
fillings performed with the lateral compaction and
the single-cone technique. J Endod. 2007;33:468-71.

10. Inan U, Aydin C, Tunca YM, Basak F. In vitro
evaluation of matched-taper single-cone obtura-
tion with a fluid filtration method. J Can Dent Assoc.
2009;75:123.

11. Ozawa T, Taha N, Messer HH. A comparison of
techniques for obturating oval-shaped root canals.
Dent Mater J. 2009;28:290-4.

12. Mahera F, Economides N, Gogos C, Beltes P.
Fluid-transport evaluation of lateral condensation,
ProTaper gutta-percha and warm vertical conden-
sation obturation techniques. Aust Endod J. 2009;35:
169-73.

13. Dow PR, Ingle JI. Isotope determination of root
canal failure. Oral Surg Oral Med Oral Pathol.
1955;8:1100-4.

14. Ingle JI. A standardized endodontic technique
utilizing newly designed instruments and filling
materials. Oral Surg Oral Med Oral Pathol. 1961;
14:83-91.

15. Schneider SW. A comparison of canal prepara-
tions in straight and curved root canals. Oral Surg
Oral Med Oral Pathol. 1971;32:271-5.

16. Kersten HW, Wesselink PR, Thoden van Velzen
SK. The diagnostic reliability of the buccal
radiograph after root canal filling. Int Endod J.
1987;20:20-4.

17. Xu Q, Fan MW, Fan B, Cheung GS, Hu HL. A
new quantitative method using glucose for analysis
of endodontic leakage. Oral Surg Oral Med Oral



CU Dent J. 2014;37:267-78Manwiwattanakul T and Panitvisai P.276

Pathol Oral Radiol Endod. 2005;99:107-11.

18. Pommel L, Camps J. Effects of pressure and

measurement time on the fluid filtration method in

endodontics. J Endod. 2001;27:256-8.

19. van der Sluis LW, Wu MK, Wesselink PR. An

evaluation of the quality of root fillings in

mandibular incisors and maxillary and mandibular

canines using different methodologies. J Dent. 2005;

33:683-8.

20. Wu MK, Bud MG, Wesselink PR. The quality of

single cone and laterally compacted gutta-percha

fillings in small and curved root canals as

evidenced by bidirectional radiographs and fluid

transport measurements. Oral Surg Oral Med Oral

Pathol Oral Radiol Endod. 2009;108:946-51.

21. Marciano MA, Ordinola-Zapata R, Cunha TV,

Duarte MA, Cavenago BC, Garcia RB, et al. Analysis

of four gutta-percha techniques used to fill mesial

root canals of mandibular molars. Int Endod J.

2011;44:321-9.

22. Jung M, Lommel D, Klimek J. The imaging of

root canal obturation using micro-CT. Int Endod

J. 2005;38:617-26.

23. Wu MK, Wesselink PR. Endodontic leakage

studies reconsidered. Part I. Methodology, application

and relevance. Int Endod J. 1993;26:37-43.

24. Eckerbom M, Magnusson T. Evaluation of technical

quality of endodontic treatment-reliability of

intraoral radiographs. Endod Dent Traumatol. 1997;

13:259-64.

25. Shemesh H, van den Bos M, Wu MK, Wesselink

PR. Glucose penetration and fluid transport through

coronal root structure and filled root canals. Int

Endod J. 2007;40:866-72.

26. Shemesh H, Souza EM, Wu MK, Wesselink PR.

Glucose reactivity with filling materials as a

limitation for using the glucose leakage model. Int

Endod J. 2008;41:869-72.

27. Ozok AR, van der Sluis LW, Wu MK, Wesselink

PR. Sealing ability of a new polydimethylsiloxane-

based root canal filling material. J Endod. 2008;34:

204-7.
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Abstract

Objective The purpose of this study was to compare the sealing ability of root canal obturation in
mandibular molars with isthmuses obturated by three different techniques using glucose filtration model.

Materials and methods Seventy human mandibular molars were identified and classified the
isthmuses by micro CT. The mesial root canal of each tooth was instrumented with rotary nickel-
titanium files and the teeth were randomly divided. Three groups of twenty roots were root canal
obturated using lateral condensation, matched-taper single-cone and continuous wave compaction
techniques with gutta-percha and AH plus sealer. Five roots were used as negative control and five
roots as positive control. Distal root of the specimens were removed after root canal obturation.
Leakage along the root filling was evaluated during 28 days using a modified glucose filtration model.

Results No leakage was found among the three experimental groups, therefore, data of glucose
filtration were not statistically analyzed.

Conclusion The different obturation techniques had no impact on the sealing ability of root fillings in
irregular canals with isthmuses. An easier technique with proper sealer should be considered as an
alternative technique for obturating root canals with isthmuses.

(CU Dent J. 2014;37:267-78)

Key words: canal isthmus; continuous wave compaction; lateral condensation; leakage; matched-taper
single cone
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