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°“√√—Ë«´÷¡¢Õß‡∑§π‘§°“√Õÿ¥¬âÕπª≈“¬√“° 2 ·∫∫

∑‘æ«—≈¬å Õ‘π∑√ƒ∑∏‘Ï1 ∑.∫. (‡°’¬√µ‘π‘¬¡)

ªî¬“≥’ æ“≥‘™¬å«‘ —¬2 ∑.∫., M.D. Sc.(Endodontics), Õ.∑. («‘∑¬“‡ÕÁπ‚¥¥Õπµå)

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√’¬∫‡∑’¬∫°“√√—Ë«´÷¡¢Õß‡∑§π‘§°“√Õÿ¥¬âÕπª≈“¬√“°™π‘¥„™â«— ¥ÿ‡ÕÁ¡∑’‡Õ°—∫™π‘¥„™â
«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‡ªìπ«— ¥ÿÕÿ¥¬âÕπª≈“¬√“°øíπ ∑—Èß°√≥’∑’Ë¡’·≈–‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥

«— ¥ÿ·≈–«‘∏’°“√ øíπÀπâ“∫π¢Õß¡πÿ…¬å∑’Ë¡’§≈Õß√“°‡¥’¬«¢π“¥„°≈â‡§’¬ß°—π®”π«π 68 ´’Ë∑’Ë∂Ÿ°∂ÕπÕÕ°¥â«¬
‡Àµÿº≈∑“ß°“√·æ∑¬å π”¡“µ—¥ à«πµ—«øíπÕÕ°„Àâ‡À≈◊Õ§«“¡¬“«√“° 15 ¡‘≈≈‘‡¡µ√ ¢¬“¬§≈Õß√“°øíπ·≈â«
Õÿ¥§≈Õß√“°øíπ¥â«¬°—µµ“‡ªÕ√å™“·≈–‡Õ‡ÕÁ™æ≈— √Ÿ∑§“·π≈´’≈‡≈Õ√å ∑”°“√µ—¥ª≈“¬√“° 3 ¡‘≈≈‘‡¡µ√ ·∫àß√“°øíπ
ÕÕ°‡ªìπ 4 °≈ÿà¡°“√∑¥≈Õß (°≈ÿà¡≈– 15 √“°) ·≈– 2 °≈ÿà¡§«∫§ÿ¡ (°≈ÿà¡≈– 4 √“°)  Õß°≈ÿà¡°“√∑¥≈Õß·√°
‡µ√’¬¡ª≈“¬√“°øíπ¥â«¬À—«Õ—≈µ√“‚´π‘° å≈÷° 3 ¡‘≈≈‘‡¡µ√ ·≈â«Õÿ¥¬âÕπª≈“¬√“°¥â«¬«— ¥ÿ‡ÕÁ¡∑’‡Õ ∑—Èß·∫∫∑’Ë¡’·≈–
‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥ Õ’° Õß°≈ÿà¡°“√∑¥≈Õß‡µ√’¬¡ª≈“¬√“°øíπ¥â«¬À—«°√Õ√Ÿª°≈¡°√Õª≈“¬√“°øíπ„Àâ¡’
√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬ Õÿ¥¬âÕπª≈“¬√“°øíπ¥â«¬«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà ∑—Èß·∫∫∑’Ë¡’·≈–‰¡à¡’°“√ªπ‡ªóôÕπ
¥â«¬‡≈◊Õ¥ ª√–‡¡‘π°“√√—Ë«´÷¡‚¥¬„™â ’‡¡∑∏’≈’π∫≈Ÿ„π√–∫∫ ÿ≠≠“°“» «‘‡§√“–Àåº≈‚¥¬„™â ∂‘µ‘«‘‡§√“–Àå§«“¡
·ª√ª√«π Õß∑“ß∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“ °≈ÿà¡°“√∑¥≈Õß∑’Ë„™â‡∑§π‘§‡µ√’¬¡ª≈“¬√“°øíπ„Àâ¡’√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬ ·≈â«Õÿ¥¬âÕπª≈“¬√“°øíπ
¥â«¬«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà ·∫∫∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥ ¡’°“√√—Ë«´÷¡¢Õß ’πâÕ¬°«à“°≈ÿà¡∑¥≈ÕßÕ◊Ëπ
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05

 √ÿª °“√√—Ë«´÷¡¢Õß°“√Õÿ¥¬âÕπª≈“¬√“°øíπ¥â«¬«— ¥ÿ‡ÕÁ¡∑’‡Õ·≈–«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà ¢÷Èπ°—∫‡∑§π‘§
°“√Õÿ¥¬âÕπª≈“¬√“°·≈–ªí®®—¬¢Õß°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥ ‚¥¬‡∑§π‘§‡µ√’¬¡ª≈“¬√“°øíπ„Àâ¡’√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬
·≈â«Õÿ¥¬âÕπª≈“¬√“°øíπ¥â«¬«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà ·∫∫∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥ ¡’°“√√—Ë«´÷¡

πâÕ¬∑’Ë ÿ¥

(« ∑—πµ ®ÿÃ“œ 2552;32:167-78)

§” ”§—≠: °“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥; °“√√—Ë« ÷́¡; ‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà; ‡ÕÁ¡∑’‡Õ
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∫∑π”

‚¥¬ª°µ‘∑“ß‡≈◊Õ°¢Õß°“√√—°…“À≈—ß®“°°“√√—°…“§≈Õß
√“°øíπ§√—Èß·√°≈â¡‡À≈« ¡—°‡ªìπ°“√√—°…“§≈Õß√“°øíπ´È”
‚¥¬‰¡à∑”»—≈¬°√√¡ª≈“¬√“°øíπ (non-surgical retreatment)
°“√√—°…“§≈Õß√“°øíπ´È”„Àâº≈ ”‡√Á®ª√–¡“≥√âÕ¬≈– 621

Õ¬à“ß‰√°Áµ“¡ªí≠À“µà“ßÊ Õ“∑‘‡™àπ §«“¡ —́∫ ấÕπ¢Õß√–∫∫
§≈Õß√“°øíπ °“√‡µ√’¬¡§≈Õß√“°øíπ∑’Ë‰¡à‡æ’¬ßæÕ (inad-
equate instrumentation) √«¡∂÷ß ‘Ëß°’¥¢«“ß∑“ß°“¬¿“æ
(physical barrier) Õ—π‰¥â·°à ‡¥◊Õ¬·≈–·°πøíπ ‡§√◊ËÕß¡◊Õ
À—°§â“ß (separated instrument) „π§≈Õß√“°øíπ Õ“®‡ªìπ
Õÿª √√§µàÕ°“√√—°…“§≈Õß√“°øíπ´È” ¥—ßπ—Èπ°“√∑”»—≈¬°√√¡
ª≈“¬√“° (surgical endodontic therapy) ®÷ß‡ªìπÕ’°∑“ß
‡≈◊Õ°∑’Ë‡¢â“¡“·∑π∑’Ë°“√√—°…“§≈Õß√“°øíπ´È”

°“√∑”»—≈¬°√√¡ª≈“¬√“° ‰¥â·°à °“√‡ªî¥·ºàπ‡Àß◊Õ°
·≈–°√–¥Ÿ°„Àâ‡ÀÁπª≈“¬√“°∑’Ë‡°’Ë¬«¢âÕß °“√µ—¥ª≈“¬√“°
‡µ√’¬¡‚æ√ßª≈“¬√“°øíπ„Àâ‡À¡“– ¡°—∫«— ¥ÿ∑’Ë®–„™âÕÿ¥ ·≈–
Õÿ¥¬âÕπª≈“¬√“°øíπªî¥‚æ√ßª≈“¬√“°øíπ∑’Ë‡µ√’¬¡‰«â °“√√—Ë«´÷¡
‡ªìπ “‡ÀµÿÀ≈—°¢Õß§«“¡≈â¡‡À≈«¢Õß°“√√—°…“√“°øíπ§√—Èß·√°2

¥—ßπ—Èπ‡∑§π‘§∑’Ë„™â„π°“√Õÿ¥¬âÕπª≈“¬√“°øíπ§«√ “¡“√∂
ªÑÕß°—π°“√√—Ë«´÷¡¢Õß‡™◊ÈÕ‚√§·≈– “√µà“ßÊ ∑’Ë‡™◊ÈÕ‚√§ √â“ß¡‘„Àâ
‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ√Õ∫Ê ª≈“¬√“°‰¥â

°“√‡≈◊Õ°‡∑§π‘§°“√Õÿ¥¬âÕπª≈“¬√“°øíπ∑’Ë‡À¡“– ¡¡’
§«“¡ ”§—≠µàÕ§«“¡ ”‡√Á®„πß“π»—≈¬°√√¡ª≈“¬√“°øíπ  ‡∑§π‘§
°“√‡µ√’¬¡ª≈“¬√“°øíπ¥â«¬À—«Õ—≈µ√“‚´π‘° å (ultrasonic) ≈÷°
3 ¡‘≈≈‘‡¡µ√ ·≈â«Õÿ¥¬âÕπª≈“¬√“°¥â«¬«— ¥ÿ‡ÕÁ¡∑’‡Õ (MTA:
Mineral Trioxide Aggregate) ‡ªìπ‡∑§π‘§∑’Ëπ‘¬¡·≈–„Àâ
º≈ ”‡√Á®∑’Ë¥’„πªí®®ÿ∫—π3 ·µà¬—ß¡’¢âÕ®”°—¥‡π◊ËÕß®“°«— ¥ÿ‡ÕÁ¡∑’‡Õ
„™â√–¬–‡«≈“„π°“√·¢Áßµ—«π“π¡“° „™âß“π¬“°·≈–√“§“·æß4

πÕ°®“°π’È°√≥’∑’Ë√“°øíπ∫“ß‡ ’Ë¬ßµàÕ°“√·µ°À—°‡¡◊ËÕ„™âÀ—«
Õ—≈µ√“‚´π‘° å„π°“√‡µ√’¬¡ª≈“¬√“°øíπ À√◊Õ„π°√≥’∑’Ë
√“°øíπ¡’¢π“¥ —ÈπÕ—µ√“ à«πµ—«øíπµàÕ√“°øíπ‰¡à¥’5 °“√‡µ√’¬¡
ª≈“¬√“°øíπ„Àâ¡’≈—°…≥–¥—ß°≈à“«∑”‰¥â¬“°À√◊Õ‡ªìπ‰ª‰¡à‰¥â
Rud ·≈–§≥–6 ®÷ß‡ πÕ‡∑§π‘§°“√‡µ√’¬¡ª≈“¬√“°øíπ‚¥¬
„™âÀ—«°√Õ√Ÿª°≈¡°√Õª≈“¬√“°øíπ„Àâ¡’√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬
·≈â«„™â«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà (flowable resin
composite) ‡ªìπ«— ¥ÿÕÿ¥¬âÕπª≈“¬√“°øíπ ÷́Ëß‡ªìπ‡∑§π‘§∑’Ë
∑”‰¥âßà“¬‰¡à´—∫ ấÕπ7 «— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ¡’√“§“∂Ÿ°°«à“«— ¥ÿ
‡ÕÁ¡∑’‡Õ „Àâ°“√¬÷¥Õ¬Ÿà∑’Ë¥’·≈–„™âß“πßà“¬ ‡ªìπ‡∑§π‘§∑’Ë “¡“√∂
„™â‰¥â¥’°—∫°√≥’√“°øíπ∫“ß‡ ’Ë¬ßµàÕ°“√·µ°À—° À√◊Õ°√≥’∑’Ë
√“°øíπ —Èπ

«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‡ªìπ«— ¥ÿ∑’Ë„™âß“πßà“¬
®÷ß¡’ºŸâ·π–π”„Àâπ”¡“„™â‡ªìπ«— ¥ÿÕÿ¥¬âÕπª≈“¬√“°6,8 „π°“√
»÷°…“§«“¡·π∫ π‘∑¢Õß‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà ‰¡àæ∫
«à“¡’™àÕß«à“ß‡°‘¥¢÷Èπ√–À«à“ß‡√´‘π§Õ¡‚æ ‘µ∑’Ë„™â‡ªìπ«— ¥ÿÕÿ¥¬âÕπ
ª≈“¬√“°°—∫ºπ—ß¢Õß‡π◊ÈÕøíπ‡¡◊ËÕµ√«®¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ (scanning electron microscope)9

πÕ°®“°π’È‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà¬—ß‰¡à∑”„Àâ‡°‘¥°“√
Õ—°‡ ∫¢Õßª√– “∑øíπ‡¡◊ËÕ„™â‡ªìπ«— ¥ÿ∫Ÿ√≥–øíπ10

√’‚∑√æ≈“  (Retroplast) ‡ªìπ‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰À≈
·ºà∑’Ëº≈‘µ¢÷Èπ‡©æ“–‡æ◊ËÕ„™â‡ªìπ«— ¥ÿÕÿ¥¬âÕπª≈“¬√“°¡“µ—Èß·µàªï
§.».‡19848 ®“°°“√»÷°…“§«“¡‡ªìπæ‘…¢Õß«— ¥ÿπ’È„π —µ«å
∑¥≈Õßæ∫«à“ √’‚∑√æ≈“ ‰¡à∑”„Àâ‡°‘¥°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ
‚¥¬√Õ∫«— ¥ÿ ∑—Èß¬—ßæ∫‡´≈≈å‰ø‚∫√∫≈“ ·≈–‡ âπ„¬§Õ≈≈“‡®π
‡®√‘≠‚¥¬√Õ∫«— ¥ÿÕ’°¥â«¬8 ‡¡◊ËÕπ”¡“„™â„π§≈‘π‘°æ∫«à“
√’‚∑√æ≈“ „Àâº≈¥’∑—Èß„π°“√µ‘¥µ“¡º≈∑’Ë√–¬– —Èπ·≈–√–¬–
¬“«6,8,11 ‚¥¬„π°“√»÷°…“∑’Ëµ‘¥µ“¡º≈°“√√—°…“ 9 ∂÷ß 12 ªï
æ∫«à“ √’‚∑√æ≈“ ∑”„Àâ‡°‘¥°“√À“¬¢Õß°√–¥Ÿ°∑’Ë ¡∫Ÿ√≥å‡¡◊ËÕ
¥Ÿ¥â«¬¿“æ√—ß ’12 ∑—Èß¬—ßæ∫«à“¡’°“√ √â“ß‡§≈◊Õ∫√“°øíπ¢÷Èπ
(cemento-genesis) √Õ∫√’‚∑√æ≈“ ∑’Ëª≈“¬√“° Õ¬à“ß‰√
°Áµ“¡À“°‰¡à “¡“√∂§«∫§ÿ¡∫√‘‡«≥ºà“µ—¥„Àâª√“»®“°‡≈◊Õ¥‰¥â
Õ“®∑”„Àâ‡°‘¥§«“¡≈â¡‡À≈«„π°“√¬÷¥µ—«√–À«à“ß√’‚∑√æ≈“ 
°—∫ºπ—ß§≈Õß√“°øíπ  àßº≈„Àâ‰¡à‡°‘¥°“√À“¬∑’Ë ¡∫Ÿ√≥å6

¥—ßπ—Èπ„π°“√„™âß“π√’‚∑√æ≈“ ®÷ß§«√§«∫§ÿ¡∫√‘‡«≥∑”ß“π
„Àâ·ÀâßÕ¬Ÿà‡ ¡Õ ·¡â«à“√’‚∑√æ≈“ „Àâº≈ ”‡√Á®Õ¬à“ß¥’„π∑“ß
§≈‘π‘°·µà‰¡à¡’„™â„πª√–‡∑»‰∑¬

„πª√–‡∑»‰∑¬¡’‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºàÀ≈“¬™π‘¥
‡∑∑√‘§‚ø≈ (Tetric  Flow, Ivoclar Vivadent, Shaan,
Liechtenstein) ‡ªìπ‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà™π‘¥Àπ÷Ëß∑’Ë
‰¥â√—∫§«“¡π‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬„πª√–‡∑»‰∑¬ ‡π◊ËÕß®“°
„™âß“πßà“¬ √“§“‰¡à·æß ‡∑∑√‘§‚ø≈∂Ÿ°∫√√®ÿ‰«â„πÀ≈Õ¥¢π“¥
2 °√—¡ ¡’À—«©’¥‡√’¬«¬“« “¡“√∂‡¢â“∑”ß“π‰¥â¥’„π‚æ√ßøíπ
¢π“¥‡≈Á°·≈–∫√‘‡«≥∑’Ë‡¢â“∑”ß“π‰¥â¬“° „Àâ°“√¬÷¥Õ¬Ÿà∑’Ë¥’ ¢÷Èπ
√Ÿªßà“¬ ‰¡à‡°‘¥øÕßÕ“°“»„π™‘Èπß“π13 ∑—Èß¬—ß¡’§«“¡∑÷∫√—ß ’¡“°
°«à“‡π◊ÈÕøíπ·≈–‡§≈◊Õ∫øíπ14-16  “¡“√∂‡ÀÁπ·≈–ª√–‡¡‘π
§ÿ≥¿“æ¢Õß«— ¥ÿ∑“ß¿“æ∂à“¬√—ß ’‰¥â

„π°“√∑”»—≈¬°√√¡ª≈“¬√“°øíπ ¡—°À≈’°‡≈’Ë¬ß°“√
ªπ‡ªóôÕπ®“°‡≈◊Õ¥‰¥â¬“° ¡’°“√»÷°…“æ∫«à“ °“√ªπ‡ªóôÕπ
¥â«¬‡≈◊Õ¥‰¡à¡’º≈‡æ‘Ë¡°“√√—Ë«´÷¡¢Õß«— ¥ÿ‡ÕÁ¡∑’‡Õ17 «— ¥ÿ™π‘¥π’È
®÷ß‰¥â√—∫§«“¡π‘¬¡π”¡“„™â‡ªìπ«— ¥ÿÕÿ¥¬âÕπª≈“¬√“°øíπ„π
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ªí®®ÿ∫—π ‡∑§π‘§°“√‡µ√’¬¡ª≈“¬√“°øíπ‚¥¬„™âÀ—«°√Õ√Ÿª°≈¡
°√Õª≈“¬√“°øíπ„Àâ¡’√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬·≈â«„™â«— ¥ÿ‡√´‘π
§Õ¡‚æ ‘µ‡ªìπ«— ¥ÿÕÿ¥¬âÕπª≈“¬√“°øíπ ‡ªìπÕ’°«‘∏’Àπ÷Ëß´÷Ëß
™à«¬≈¥‚Õ°“ ‡°‘¥°“√ªπ‡ªóôÕπ‰¥â ‡π◊ËÕß®“°∑”‰¥âßà“¬ „™â
‡«≈“πâÕ¬ «‘∏’∑”‰¡à´—∫´âÕπ18 Õ¬à“ß‰√°Áµ“¡À“°«— ¥ÿ‡√´‘π
§Õ¡‚æ ‘µ¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥ ®–∑”„Àâ§à“°“√¬÷¥ (bond
strength) ≈¥µË”≈ßÕ¬à“ß¡’π—¬ ”§—≠ ·µàÕ“®‰¡à¡’º≈µàÕ°“√
µâ“πµàÕ°“√√—Ë«´÷¡¢Õß«— ¥ÿ ‚¥¬‡©æ“–∫√‘‡«≥ª≈“¬√“°øíπ∑’Ë
‰¡à‰¥â‡ªìπ∫√‘‡«≥∑’Ë√—∫·√ß6

„πªí®®ÿ∫—π¬—ß‰¡à‡§¬¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡¢Õß
‡∑§π‘§°“√Õÿ¥¬âÕπª≈“¬√“°∑—Èß Õß·∫∫ ·≈–º≈¢Õß°“√
ªπ‡ªóôÕπ¢Õß‡≈◊Õ¥µàÕ°“√√—Ë« ÷́¡ «—µ∂ÿª√– ß§å¢Õß°“√»÷°…“
„π§√—Èßπ’È ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫°“√√—Ë« ÷́¡¢Õß‡∑§π‘§°“√
Õÿ¥¬âÕπª≈“¬√“° ™π‘¥„™â«— ¥ÿ‡ÕÁ¡∑’‡Õ°—∫™π‘¥„™â«— ¥ÿ‡√ ‘́π
§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‡ªìπ«— ¥ÿÕÿ¥¬âÕπª≈“¬√“°øíπ ∑—Èß°√≥’
∑’Ë¡’·≈–‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥

«— ¥ÿ·≈–«‘∏’°“√

øíπ∑’Ë„™â„π°“√∑¥≈Õß‡ªìπøíπÀπâ“∫π¢Õß¡πÿ…¬å∑’Ë¡’
§≈Õß√“°‡¥’¬« √“°µ√ß ®”π«π 68 ’́Ë∑’Ë∂Ÿ°∂ÕπÕÕ°¥â«¬
‡Àµÿº≈∑“ß°“√·æ∑¬å ‚¥¬‚§√ß°“√«‘®—¬π’È‰¥âºà“π°“√æ‘®“√≥“
®“°§≥–°√√¡°“√æ‘®“√≥“®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å §≥–
∑—πµ·æ∑¬»“ µ√å®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ øíπ∑—ÈßÀ¡¥‡ªìπ
øíπª≈“¬√“°ªî¥ √“°‰¡à≈–≈“¬ ‰¡à¡’√Õ¬À—°√â“«À√◊Õºÿ∫√‘‡«≥
√“° ‡≈◊Õ°øíπ∑’Ë¡’¢π“¥√“°„°≈â‡§’¬ß°—π‚¥¬«—¥‡ âπ√Õ∫√“°∑’Ë
√–¥—∫ 3 ¡‘≈≈‘‡¡µ√®“°ª≈“¬√“°„Àâ‡∑à“°—∫ 15 ¡‘≈≈‘‡¡µ√ ·≈–
øíπ‡À≈à“π’È¡’¢π“¥§≈Õß√“°„°≈â‡§’¬ß°—π‚¥¬‡≈◊Õ°øíπ∑’Ë¡’√Ÿ‡ªî¥
ª≈“¬√“°¢π“¥∑’Ëµ–‰∫ ™π‘¥‡§ (K-file) ¢π“¥ 20 À√◊Õ 25
ºà“π‰¥â‡∑à“π—Èπ ‡°Á∫øíπ„π§≈Õ√“¡’π (chloramine) §«“¡
‡¢â¡¢âπ√âÕ¬≈– 0.5 Õ¬à“ßπâÕ¬ 1  —ª¥“Àå ·≈â«‡°Á∫µàÕ„ππÈ”°≈—Ëπ
∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ‚¥¬∑”°“√‡ª≈’Ë¬ππÈ”°≈—Ëπ∑ÿ°
 —ª¥“Àå19 π”øíπ¡“µ—¥∑’Ë§Õøíπ¥â«¬‡§√◊ËÕßµ—¥øíπ§«“¡‡√Á«µË”
(IsoMet, Buehler Ltd, Lake Bluff, IL, USA) „Àâ‡À≈◊Õ
§«“¡¬“«√“° 15 ¡‘≈≈‘‡¡µ√ ∑”°“√¢¬“¬§≈Õß√“°øíπ¥â«¬
µ–‰∫∑’ËÀ¡ÿπ¥â«¬‡§√◊ËÕß°≈™π‘¥‚æ√‡∑ª‡ªÕ√å (ProTaper,
Dentsply Maillefer, Ballaigues, Switzerland) µ“¡
§”·π–π”¢Õß∫√‘…—∑  ‚¥¬„™â§«“¡¬“«∑”ß“π∑’Ë§«“¡¬“« —Èπ°«à“
ª≈“¬√“° 1 ¡‘≈≈‘‡¡µ√ ¢¬“¬®π∂÷ß‡§√◊ËÕß¡◊Õ¢π“¥‡Õø 5 (F5)
√–À«à“ß∑”°“√¢¬“¬§≈Õß√“°øíπ ≈â“ß§≈Õß√“°¥â«¬‚´‡¥’¬¡

‰Œ‚ª§≈Õ‰√∑å (sodium hypochlorite) §«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5
°”®—¥™—Èπ ‡¡’¬√å (smear layer) ¥â«¬Õ’¥’∑’‡Õ (EDTA:
Ethylene Diamine Tetra acetic Acid) §«“¡‡¢â¡¢âπ√âÕ¬≈–
17 Õÿ¥§≈Õß√“°øíπ¥â«¬°—µµ“‡ªÕ√å™“·≈–‡Õ‡ÕÁ™æ≈— √Ÿ∑§“
·π≈´’≈‡≈Õ√å (AH Plus, Dentsply De Trey, Konstanz,
Germany) ‚¥¬„™â‡∑§π‘§·≈∑‡∑Õ√—≈ §Õπ‡¥π‡´™—Ëπ (Lateral
condensation) Õÿ¥ªî¥ à«π∫π¢Õß√“°øíπ ¥â«¬‡§«‘∑ (Cavit,
3M ESPE, St.Paul, USA) §«“¡≈÷° 4 ¡‘≈≈‘‡¡µ√ ·≈â«π”‰ª
‡°Á∫‰«â„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ∑’Ë√–¥—∫§«“¡™◊Èπ
√âÕ¬≈– 95 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

·∫àß√“°øíπ∑’Ë‡µ√’¬¡‰«âÕÕ°‡ªìπ 4 °≈ÿà¡‚¥¬«‘∏’ ÿà¡ °≈ÿà¡
≈– 15 √“° π”øíπ·µà≈–´’Ë¡“∑”°“√µ—¥ª≈“¬√“° 3 ¡‘≈≈‘‡¡µ√
¥â«¬À—«°√Õ§“√å‰∫¥å§«“¡‡√Á« Ÿß (#701 carbide fissure
bur, Kerr, Romulus, MI, USA) ¡’πÈ”√–∫“¬§«“¡√âÕπ
µ≈Õ¥‡«≈“

°≈ÿà¡∑’Ë 1 (‡ÕÁ¡∑’‡Õ∑’Ë‰¡à¡’‡≈◊Õ¥ªπ‡ªóôÕπ) ‡µ√’¬¡ª≈“¬
√“°øíπ¥â«¬À—«Õ—≈µ√“‚´π‘° å (KiS-1D retrotips, Obtura-
Spartan, Fenton, MO, USA) ≈÷° 3 ¡‘≈≈‘‡¡µ√ ·≈â«Õÿ¥
¬âÕπª≈“¬√“°¥â«¬«— ¥ÿ‡ÕÁ¡∑’‡Õ (ProRoot, Dentsply, Tulsa,
OK, USA)

°≈ÿà¡∑’Ë 2 (‡ÕÁ¡∑’‡Õ∑’Ë¡’‡≈◊Õ¥ªπ‡ªóôÕπ) ‡µ√’¬¡ª≈“¬
√“°øíπ¥â«¬À—«Õ—≈µ√“‚´π‘° å≈÷° 3 ¡‘≈≈‘‡¡µ√ „™âæŸà°—π¢π“¥‡≈Á°
(microbrush, Kerr Corporation, Orange, CA, USA)
®ÿà¡‡≈◊Õ¥¡πÿ…¬å∑“∫“ßÊ ∑’Ë∫√‘‡«≥·§«‘µ’Èª≈“¬√“°øíπ (root-end
cavity) ∑‘Èß‰«â 15 «‘π“∑’ Õÿ¥¬âÕπª≈“¬√“°¥â«¬«— ¥ÿ‡ÕÁ¡∑’‡Õ

°≈ÿà¡∑’Ë 3 (‡∑∑√‘§∑’Ë‰¡à¡’‡≈◊Õ¥ªπ‡ªóôÕπ) ‡µ√’¬¡ª≈“¬
√“°øíπ¥â«¬À—«°√Õ§“√å‰∫¥å§«“¡‡√Á« Ÿß√Ÿª°≈¡ (round
carbide bur #27, Komet, Lemgo, Germany) ¡’πÈ”√–∫“¬
§«“¡√âÕπµ≈Õ¥‡«≈“ °√Õª≈“¬√“°øíπ„Àâ¡’√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬
„™â “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å (Clearfil SE Bond, Kuraray
Medical Co., Ltd., Osaka, Japan) ‚¥¬∑“‰æ√‡¡Õ√å (primer)
·≈–∑“∫Õπ¥‘Èß (bonding) µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ
Õÿ¥¬âÕπª≈“¬√“°¥â«¬«— ¥ÿ‡∑∑√‘§‚ø≈ „Àâ¡’§«“¡Àπ“¢Õß«— ¥ÿ
ª√–¡“≥ 2 ¡‘≈≈‘‡¡µ√ «—¥®“° à«π∑’Ë‡«â“∑’Ë ÿ¥¢Õßº‘«√“°øíπ∑’Ë
‡µ√’¬¡‰«â∂÷ß∫√‘‡«≥ à«π‚§âß¥â“ππÕ°∑’ËπŸπ∑’Ë ÿ¥¢Õß«— ¥ÿ7 °”®—¥
ÕÕ° ‘́‡®πÕ‘πŒ‘∫‘∑·≈¬å (Oxygen inhibited layer) ¥â«¬ºâ“
°äÕ´™ÿ∫·Õ≈°ÕŒÕ≈å§«“¡‡¢â¡¢âπ√âÕ¬≈– 70

°≈ÿà¡∑’Ë 4 (‡∑∑√‘§∑’Ë¡’‡≈◊Õ¥ªπ‡ªóôÕπ) ‡µ√’¬¡ª≈“¬
√“°øíπ¥â«¬À—«°√Õ§“√å‰∫¥å§«“¡‡√Á« Ÿß√Ÿª°≈¡ ¡’πÈ”√–∫“¬
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§«“¡√âÕπµ≈Õ¥‡«≈“ °√Õª≈“¬√“°øíπ„Àâ¡’√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬
„™â “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å ‚¥¬∑“‰æ√‡¡Õ√å ∑‘Èß‰«â 20 «‘π“∑’
„™âæŸà°—π¢π“¥‡≈Á°®ÿà¡‡≈◊Õ¥¡πÿ…¬å∑“∫√‘‡«≥ª≈“¬√“°øíπ∑’Ë
‡µ√’¬¡‰«â∫“ßÊ ∑‘Èß‰«â 15 «‘π“∑’ ®“°π—Èπ∑“∫Õπ¥‘Èß ©“¬· ß
10 «‘π“∑’ ·≈â«Õÿ¥¬âÕπª≈“¬√“°¥â«¬«— ¥ÿ‡∑∑√‘§‚ø≈ °”®—¥
ÕÕ°´‘‡®πÕ‘πŒ‘∫‘∑·≈¬å¥â«¬ºâ“°äÕ´™ÿ∫·Õ≈°ÕŒÕ≈å§«“¡‡¢â¡¢âπ
√âÕ¬≈– 70

À—«°√Õ§“√å‰∫¥å§«“¡‡√Á« Ÿß∑ÿ°™π‘¥∑’Ë„™â„π°“√∑¥≈Õß
®–‡ª≈’Ë¬π„À¡à∑ÿ°§√—ÈßÀ≈—ß®“°ºà“π°“√°√Õøíπ 1 ´’Ë ‡æ◊ËÕ
§«∫§ÿ¡§«“¡Àπ“¢Õß™—Èπ ‡¡’¬√å∑’Ë‡°‘¥¿“¬À≈—ß°“√°√Õøíπ„ÀâÀπ“
‡∑à“Ê °—π20

‡≈◊Õ¥∑’Ë„™â„π°“√∑¥≈Õß ‰¥â®“°Õ“ “ ¡—§√‡æ’¬ß§π‡¥’¬«
®”π«π 5 ’́´’ º ¡°—∫ “√ªÑÕß°—π‡≈◊Õ¥·¢Áßµ—« (50 I.U.
Heparin per ml blood) ‚¥¬®–π”¡“„™â¿“¬„π 24 ™—Ë«‚¡ß
¿“¬À≈—ß®“°‡®“–‡≈◊Õ¥

∂à“¬¿“æ√—ß ’‡æ◊ËÕª√–‡¡‘π§«“¡ ¡∫Ÿ√≥å¢Õß«— ¥ÿÕÿ¥¬âÕπ
ª≈“¬√“°øíπ À“°‰¡à‡µÁ¡„π°≈ÿà¡∑’ËÕÿ¥¥â«¬‡ÕÁ¡∑’‡Õ ®–≈â“ß
«— ¥ÿÕÕ°·≈â«Õÿ¥„À¡à„Àâ‡µÁ¡  à«π°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ
™π‘¥‰À≈·ºà®–‡ª≈’Ë¬π™‘Èπß“π„À¡à ∑“¬“∑“‡≈Á∫ 3 ™—Èπ‡§≈◊Õ∫
∫√‘‡«≥æ◊Èπº‘«¥â“ππÕ°¢Õß√“°øíπ¬°‡«âπ∫√‘‡«≥æ◊Èπº‘«ª≈“¬√“°
(root-end surfaces) π”√“°øíπ∑’Ë‡µ√’¬¡‡ √Á®‰ª‡°Á∫‰«â„πµŸâ
§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 37 Õß»“‡´≈‡ ’́¬  √–¥—∫§«“¡™◊Èπ√âÕ¬≈–
95 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

°≈ÿà¡§«∫§ÿ¡≈∫ ®”π«π 4 √“° ·∫àß‡ªìπ°≈ÿà¡∑’Ë‡µ√’¬¡
ª≈“¬√“°øíπ¥â«¬À—«Õ—≈µ√“‚´π‘° å≈÷° 3 ¡‘≈≈‘‡¡µ√ 2 √“° ·≈–
‡µ√’¬¡¥â«¬À—«°√Õ√Ÿª°≈¡„Àâ¡’≈—°…≥–‡«â“‡≈Á°πâÕ¬ 2 √“°
‡µ√’¬¡§≈Õß√“°øíπ·≈–Õÿ¥¬âÕπª≈“¬√“°‡À¡◊Õπ°≈ÿà¡∑’Ë 1 ·≈–
°≈ÿà¡∑’Ë 3 ·≈–∑“¬“∑“‡≈Á∫ 3 ™—Èπ‡§≈◊Õ∫∑—Èß√“°øíπ

°≈ÿà¡§«∫§ÿ¡∫«° ®”π«π 4 √“° ·∫àß‡ªìπ°≈ÿà¡∑’Ë‡µ√’¬¡
ª≈“¬√“°øíπ¥â«¬À—«Õ—≈µ√“‚´π‘° å≈÷° 3 ¡‘≈≈‘‡¡µ√ 2 √“°
·≈–‡µ√’¬¡¥â«¬À—«°√Õ√Ÿª°≈¡„Àâ¡’≈—°…≥–‡«â“‡≈Á°πâÕ¬ 2 √“°
‡µ√’¬¡§≈Õß√“°øíπ·≈–‡µ√’¬¡ª≈“¬√“°øíπ‡À¡◊Õπ°≈ÿà¡∑’Ë 1
·≈–°≈ÿà¡∑’Ë 3 ‚¥¬‰¡àÕÿ¥§≈Õß√“°øíπ·≈–‰¡àÕÿ¥¬âÕπª≈“¬
√“°øíπ

°“√∑¥ Õ∫°“√√—Ë«´÷¡¢Õß ’

°“√∑¥ Õ∫°“√√—Ë« ÷́¡¢Õß ’„™â·∫∫®”≈Õß°“√ ÷́¡ºà“π
¢Õß ’ª√–°Õ∫¥â«¬ À≈Õ¥·°â« 2 À≈Õ¥∑’Ë¢π“¥·µ°µà“ß°—π21

À≈Õ¥·°â«¢π“¥„À≠à‡ âπºà“π»Ÿπ¬å°≈“ß 20 ¡‘≈≈‘‡¡µ√ ®–„ à
‡¡∑∏’≈’π∫≈Ÿ (methylene blue) §«“¡‡¢â¡¢âπ√âÕ¬≈– 2 ∑’Ë¡’
§à“æ’‡Õ™ (pH) ‡∑à“°—∫ 7 ·≈–ªî¥¥â«¬®ÿ°¬“ß∑’Ë∂Ÿ°‡®“–√Ÿ‰«âµ√ß
°≈“ß À≈Õ¥·°â«¢π“¥‡≈Á°‡ âπºà“π»Ÿπ¬å°≈“ß 10 ¡‘≈≈‘‡¡µ√
ª≈“¬¥â“πÀπ÷Ëß„™â¬÷¥µ‘¥°—∫√“°øíπ¥â«¬¢’Èº÷Èß™π‘¥‡Àπ’¬«  Õ¥
À≈Õ¥·°â«¥â“π∑’Ë¬÷¥µ‘¥°—∫√“°øíπºà“π√Ÿ®ÿ°¬“ß‡¢â“‰ª¿“¬„π
À≈Õ¥·°â«¢π“¥„À≠à∑’Ë„ à ‡¡∑∏’≈’π∫≈Ÿ ‚¥¬„Àâ 2 ¡‘≈≈‘‡¡µ√
 à«πª≈“¬¢Õß√“°øíπ®ÿà¡Õ¬Ÿà„π‡¡∑∏’≈’π∫≈Ÿ Õ’°ª≈“¬¢Õß
À≈Õ¥·°â«‡≈Á°µàÕ°—∫‡§√◊ËÕß¥Ÿ¥Õ“°“» (vacuum pump)
´÷Ëßµ—Èß§à“‰«â∑’Ë 20 π‘È«ª√Õ∑ ∑”°“√‡ªî¥‡§√◊ËÕß¥Ÿ¥Õ“°“»π“π
15 π“∑’ ®“°π—Èπ§àÕ¬Ê ºàÕπ·√ß¥—π≈ß®π‡∑à“°—∫·√ß¥—π
∫√√¬“°“» π”·∫∫®”≈Õß∑’Ë¡’√“°øíπ®ÿà¡Õ¬Ÿà„π‡¡∑∏’≈’π∫≈Ÿπ—Èπ
‰ª‡°Á∫‰«â„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ∑’Ë√–¥—∫
§«“¡™◊Èπ√âÕ¬≈– 95 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß À≈—ß®“°π—Èππ”
√“°øíπ¡“≈â“ßπÈ”„Àâ –Õ“¥ °”®—¥¬“∑“‡≈Á∫·≈–¢’Èº÷Èß™π‘¥
‡Àπ’¬«¥â«¬„∫¡’¥ (blades #15, Swann-Morton, Sheffield,
England) ·≈–·ºàπ¢—¥ (polishing disc, Sof-Lex Pop-on,
3M, St Paul, Minn, USA)

µ—¥·∫àß§√÷Ëßµ“¡¬“«¢Õß√“°øíπ¥â«¬‡§√◊ËÕßµ—¥øíπ§«“¡
‡√Á«µË” (IsoMet, Buehler Ltd, Lake Bluff, IL, USA)
·≈â«π”√“°øíπ·µà≈– ’́°„ à‡¢â“°—∫·∫∫µ—«¬÷¥∑’Ë‡µ√’¬¡‰«â ∂à“¬√Ÿª
¥â«¬°≈âÕß¥‘®‘µ—≈∑’ËµàÕ°—∫°≈âÕß¢¬“¬ ‡µÕ√‘‚Õ (stereoscopic
microscope, Model XT, Olympus, Tokyo, Japan) °”≈—ß
¢¬“¬ 30 ‡∑à“ π”¿“æ∂à“¬∑’Ë‰¥â¡“«—¥√–¬–∑’Ë ’́ ÷¡ºà“π‰ª‰¥â‰°≈
∑’Ë ÿ¥‚¥¬„™â‚ª√·°√¡¬Ÿ∑’‡Õ™‡Õ  ’́‡Õ ‡Õ Õ‘¡‡¡®∑Ÿ≈ ‡«Õ™—Ëπ 3.0
(UTHSCSA Image tool program version 3.0) ∑”°“√
«—¥‚¥¬∑—πµ·æ∑¬å∑’Ë‰¡à∑√“∫«à“™‘Èπß“π∑’Ë∑”°“√«—¥‡ªìπ°≈ÿà¡„¥
·≈–∑”°“√Ωñ°Õà“πº≈„Àâ¡’§«“¡‡¢â“„®„π°“√«—¥ ‚¥¬«—¥°“√
√—Ë« ÷́¡¢Õß ’®“°µ”·Àπàß∑’Ë ’‡√‘Ë¡‡¢â“ Ÿà™‘Èπß“π®“°¢Õ∫‡¢â“ Ÿà
√Õ¬µàÕ√–À«à“ß√“°øíπ·≈–«— ¥ÿÕÿ¥ ®π∂÷ßµ”·Àπàß∑’Ë ’√—Ë«‰ª‰¥â
‰°≈∑’Ë ÿ¥‡æ◊ËÕ‡¢â“ Ÿà§≈Õß√“°øíπ ∑¥ Õ∫§«“¡‡∑’Ë¬ß¢ÕßºŸâ
«—¥º≈‚¥¬∑”°“√«—¥ 2 §√—Èß‡«âπ√–¬–Àà“ß°—π 72 ™—Ë«‚¡ß π”º≈
∑’Ë‰¥â®“°°“√«—¥∑—Èß Õß§√—Èß¡“«‘‡§√“–Àå§«“¡‡∑’Ë¬ß‚¥¬ Õ‘π∑√“
§≈“  §Õ√å√’‡≈™—Ëπ ‚§‡Õøøî‡™’¬π∑å (Intraclass correlation
coeffient) „π‚ª√·°√¡‡Õ æ’‡Õ ‡Õ  ”À√—∫«‘π‚¥« å (SPSS
for windows, version 15.0)

∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘‚¥¬„™â ∂‘µ‘«‘‡§√“–Àå
§«“¡·ª√ª√«π Õß∑“ß∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ‡æ◊ËÕ‡ª√’¬∫
‡∑’¬∫§à“°“√√—Ë«´÷¡¢Õß·µà≈–°≈ÿà¡°“√∑¥≈Õß
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º≈°“√»÷°…“

°“√∑¥ Õ∫§«“¡‡∑’Ë¬ß¢ÕßºŸâ«—¥º≈ ®“°°“√§”π«≥§à“

Õ‘π∑√“§≈“  §Õ√å√’‡≈™—Ëπ ‚§‡Õøøî‡™’¬π∑å ∑’Ë√–¥—∫π—¬ ”§—≠

0.05 ‰¥â§à“ 0.95 · ¥ß∂÷ßºŸâ«—¥§à“¡’§«“¡‡∑’Ë¬ß„π°“√«—¥ Ÿß

‡¡◊ËÕ¥Ÿ°“√√—Ë«´÷¡¢Õß ’®“°¿“æ∂à“¬¥‘®‘∑Õ≈æ∫«à“  “¡“√∂

·∫àß°“√√—Ë«´÷¡¢Õß ’ÕÕ°‰¥â‡ªìπ 2 ª√–‡¿∑§◊Õ ¡’°“√√—Ë«Õ¬à“ß

 ¡∫Ÿ√≥å (complete leakage) ºà“π«— ¥ÿÕÿ¥¬âÕπª≈“¬

√“°øíπ‡¢â“‰ª¬—ß§≈Õß√“°øíπ ·≈–√—Ë«Õ¬à“ß‰¡à ¡∫Ÿ√≥å

(incomplete leakage) ‚¥¬¡’°“√√—Ë«ºà“π«— ¥ÿÕÿ¥¬âÕπ

ª≈“¬√“°øíπ·µà‡¢â“‰¡à∂÷ß§≈Õß√“°øíπ ¥—ß· ¥ß„π√Ÿª∑’Ë 1

√Ÿª∑’Ë 1 ¿“æ∂à“¬®“°°≈âÕß¥‘®‘µ—≈∑’ËµàÕ°—∫°≈âÕß¢¬“¬ ‡µÕ√‘‚Õ °”≈—ß¢¬“¬ 30 ‡∑à“ ¢Õß°≈ÿà¡‡ÕÁ¡∑’‡Õ · ¥ß„Àâ‡ÀÁπ°“√√—Ë«¢Õß ’
Õ¬à“ß ¡∫Ÿ√≥å (A) ·≈–√—Ë«Õ¬à“ß‰¡à ¡∫Ÿ√≥å (B) ·≈–°≈ÿà¡‡∑∑√‘§ · ¥ß„Àâ‡ÀÁπ°“√√—Ë«¢Õß ’Õ¬à“ß ¡∫Ÿ√≥å (C) ·≈–√—Ë«Õ¬à“ß‰¡à ¡∫Ÿ√≥å (D)

Fig. 1 Stereomicrographs at magnification x30 of MTA groups show complete dye leakage (A) and incomplete
dye leakage (B) whereas Tetric Flow groups show complete dye leakage (C) and incomplete dye leakage (D).



CU Dent J. 2009;32:167-78Inthararith T, et al172

°≈ÿà¡‡ÕÁ¡∑’‡Õ∑’Ë¡’‡≈◊Õ¥ªπ‡ªóôÕπ ¡’°“√√—Ë«¢Õß ’Õ¬à“ß
 ¡∫Ÿ√≥å 14 ™‘Èπ (√âÕ¬≈– 93.33) √—Ë«Õ¬à“ß‰¡à ¡∫Ÿ√≥å 1 ™‘Èπ
(√âÕ¬≈– 6.67) °≈ÿà¡‡ÕÁ¡∑’‡Õ∑’Ë‰¡à¡’‡≈◊Õ¥ªπ‡ªóôÕπ ¡’°“√√—Ë«
¢Õß ’Õ¬à“ß ¡∫Ÿ√≥å∑—Èß 15 ™‘Èπ (√âÕ¬≈– 100)  à«π°≈ÿà¡
‡∑∑√‘§∑’Ë¡’‡≈◊Õ¥ªπ‡ªóôÕπ ¡’°“√√—Ë«¢Õß ’Õ¬à“ß ¡∫Ÿ√≥å 14 ™‘Èπ
(√âÕ¬≈– 93.33) √—Ë«Õ¬à“ß‰¡à ¡∫Ÿ√≥å 1 ™‘Èπ (√âÕ¬≈– 6.67)
·≈–°≈ÿà¡‡∑∑√‘§∑’Ë‰¡à¡’‡≈◊Õ¥ªπ‡ªóôÕπ ¡’°“√√—Ë«¢Õß ’Õ¬à“ß‰¡à
 ¡∫Ÿ√≥å∑—Èß 15 ™‘Èπ (√âÕ¬≈– 100)

®“°°“√«—¥§à“°“√√—Ë«´÷¡¢Õß ’„π·µà≈–°≈ÿà¡ æ∫«à“¢âÕ¡Ÿ≈
¡’°“√·®°·®ß·∫∫ª°µ‘  “¡“√∂§”π«≥‡æ◊ËÕÀ“§à“‡©≈’Ë¬·≈–
 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß°“√√—Ë«´÷¡¢Õß ’ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß√–¬–∑“ß°“√√—Ë«´÷¡¢Õß ’
√–À«à“ß‡∑§π‘§°“√Õÿ¥¬âÕπª≈“¬√“° 2 ·∫∫ ∑—Èß°√≥’∑’Ë¡’
·≈–‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥æ∫«à“ ¡’‡æ’¬ß°≈ÿà¡‡∑∑√‘§∑’Ë
‰¡à¡’‡≈◊Õ¥ªπ‡ªóôÕπ‡∑à“π—Èπ ∑’Ë¡’°“√√—Ë«´÷¡¢Õß ’πâÕ¬°«à“°≈ÿà¡
∑¥≈ÕßÕ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 „π¢≥–∑’Ë§à“
‡©≈’Ë¬¢Õß√–¬–∑“ß¢Õß°“√√—Ë«´÷¡¢Õß ’„π°≈ÿà¡∑¥≈ÕßÕ◊ËπÊ ‰¡à¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¥—ß· ¥ß„π√Ÿª∑’Ë 2

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß°“√√—Ë«´÷¡¢Õß ’‡æ◊ËÕ‡¢â“ Ÿà§≈Õß√“°øíπ (¡‘≈≈‘‡¡µ√)

Table 1 Mean and Standard Deviation of methylene blue leakage into root canal space (mm).

Technique Blood cont. N Mean leakage (mm) Std. Deviation

MTA
No blood 15 3.61 1.36

Blood 15 3.24 1.19

Tetric Flow
No blood 15 0.07 0.08

Blood 15 3.97 1.64

*Statistically significant difference at p < 0.05.

√Ÿª∑’Ë 2 √–¬–∑“ß°“√√—Ë«´÷¡¢Õß ’‡¡∑∏’≈’π∫≈Ÿ ¢Õß‡∑§π‘§°“√Õÿ¥¬âÕπª≈“¬√“° 2 ·∫∫ ∑—Èß°√≥’∑’Ë¡’·≈–‰¡à¡’°“√ªπ‡ªóôÕπ¥â«¬‡≈◊Õ¥

Fig. 2 Methylene blue leakage distance of two retrograde filling techniques with and without blood contamination.
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«‘®“√≥å

°“√∑¥ Õ∫°“√√—Ë« ÷́¡¢Õß«— ¥ÿ∑”‰¥âÀ≈“¬«‘∏’ «‘∏’∑’Ëπ‘¬¡

„™â‰¥â·°à °“√„™â ’·≈–·∫§∑’‡√’¬„π°“√«—¥°“√√—Ë« ÷́¡ ·¡â°“√„™â

·∫§∑’‡√’¬„π°“√∑¥ Õ∫°“√√—Ë«´÷¡ ®– ◊ËÕ∂÷ß°“√√—Ë«´÷¡∑’Ë„°≈â

‡§’¬ß°—∫°“√√—Ë« ÷́¡®√‘ß¢Õß·∫§∑’‡√’¬„π∑“ß§≈‘π‘°22 ·µàµâÕß

§«∫§ÿ¡°“√ªπ‡ªóôÕπ¢Õß·∫§∑’‡√’¬®“°∫√‘‡«≥Õ◊Ëπ∑’Ë‰¡à‡°’Ë¬«¢âÕß

°—∫°“√√—Ë«´÷¡¢Õß™‘Èπß“π„Àâ¥’ °“√‡≈◊Õ°™π‘¥¢Õß·∫§∑’‡√’¬∑’Ë

„™â∑¥ Õ∫‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë ”§—≠ ‡π◊ËÕß®“°·∫§∑’‡√’¬µà“ß

™π‘¥°—π®–„Àâ§à“°“√√—Ë«´÷¡∑’Ë·µ°µà“ß°—π §à“∑’Ë«—¥‰¥â‡ªìπ¢âÕ¡Ÿ≈

„π‡™‘ß§ÿ≥¿“æ¡“°°«à“‡™‘ßª√‘¡“≥ ·≈–«‘∏’π’È¬—ß‰¡à‡À¡“–„π

°“√„™â∑¥ Õ∫°“√√—Ë« ÷́¡¢Õß«— ¥ÿ∑’Ë¡’ƒ∑∏‘Ïµâ“πµàÕ‡™◊ÈÕ·∫§∑’‡√’¬

Õ¬à“ß«— ¥ÿ‡ÕÁ¡∑’‡Õ23 °“√»÷°…“π’È‡≈◊Õ°„™â«‘∏’∑¥ Õ∫°“√√—Ë«´÷¡

¢Õß‡∑§π‘§°“√Õÿ¥¬âÕπª≈“¬√“°¥â«¬°“√¥Ÿ°“√√—Ë« ÷́¡¢Õß ’

¿“¬„µâ ÿ≠≠“°“» ÷́Ëß‡ªìπ‡∑§π‘§∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬

„Àâº≈§àÕπ¢â“ß·¡àπ¬” ‚¥¬‡©æ“–‡¡◊ËÕ¡’°“√¥Ÿ¥‡Õ“Õ“°“» ÷́Ëß

¢—¥¢«“ß°“√´÷¡ºà“π¢Õß ’ÕÕ°®“°«— ¥ÿÕÿ¥24-26 ¢âÕ¥âÕ¬¢Õß

«‘∏’π’È§◊Õ‡ÀÁπ°“√√—Ë«´÷¡¢Õß ’‡æ’¬ß Õß¡‘µ‘µ“¡√–π“∫µ—¥¢Õß

™‘Èπß“π ‰¡à “¡“√∂∫Õ°∂÷ßª√‘¡“≥ ’∑—ÈßÀ¡¥∑’Ë√—Ë«´÷¡‡¢â“„π

™‘Èπß“π‰¥â Õ¬à“ß‰√°Áµ“¡°“√ª√–‡¡‘π°“√√—Ë« ÷́¡¢Õß«— ¥ÿ¥â«¬

«‘∏’π’È°Á„Àâ¢âÕ¡Ÿ≈‡æ’¬ßæÕ∑’Ë®–µÕ∫§”∂“¡°“√«‘®—¬π’È‰¥â À“°

µâÕß°“√§à“°“√√—Ë« ÷́¡„π‡™‘ßª√‘¡“≥¥â«¬ Õ“®æ‘®“√≥“„™â«‘∏’

¥“¬‡ÕÁ°´å·∑√Á°™—Ëπ (Dye extraction)27 ́ ÷Ëß™‘Èπß“π®–∂Ÿ°¬àÕ¬

¥â«¬°√¥§«“¡‡¢â¡¢âπ Ÿß ®π™‘Èπß“π∑’Ë·™à ’°≈“¬‡ªìπ “√≈–≈“¬

«—¥§à“ÕÕæµ‘§Õ≈ ‡¥π ‘́µ’È (Optical Density) ¢Õß “√≈–≈“¬

·≈â«§”π«≥ª√‘¡“≥ ’∑’Ë√—Ë«‡¢â“™‘Èπß“π‰¥â ·µà«‘∏’ ¥“¬‡ÕÁ° ǻ·∑√Á°™—Ëπ

§àÕπ¢â“ß´—∫´âÕπ µâÕß¡’‡§√◊ËÕß¡◊Õ‡©æ“–∑’Ë¡’ª√– ‘∑∏‘¿“æ„π

°“√Õà“π§à“ÕÕæµ‘§Õ≈‡¥π´‘µ’È¢Õß “√≈–≈“¬ ∑—Èß¬—ßµâÕß√–«—ß

Õ—πµ√“¬®“°°√¥§«“¡‡¢â¡¢âπ Ÿß∑’Ë„™â¬àÕ¬øíπ πÕ°®“°π’È°“√

∑¥ Õ∫°“√√—Ë«´÷¡‚¥¬„™â¢Õß‡À≈«´÷Ëß√‘‡√‘Ë¡‚¥¬ Pashley ·≈–

§≥–28  “¡“√∂„Àâ¢âÕ¡Ÿ≈‡™‘ßª√‘¡“≥‡™àπ°—π «‘∏’°“√§◊Õ „Àâ

¢Õß‡À≈«§àÕ¬Ê ÷́¡ºà“π™‘Èπß“π¿“¬„µâ·√ß¥—π∑’Ëµ—Èß§à“‰«â  à«π

ª≈“¬ ÿ¥¢Õß™‘Èπß“πµàÕ°—∫À≈Õ¥·°â«∑’Ë¡’øÕßÕ“°“»Õ¬Ÿà¿“¬„π

«—¥§à“°“√√—Ë«´÷¡‚¥¬¥Ÿ®“°√–¬–∑“ß∑’ËøÕßÕ“°“»„πÀ≈Õ¥·°â«

‡§≈◊ËÕπ∑’Ë‰ª‰¥â ¢âÕ¥âÕ¬¢Õß«‘∏’π’È§◊Õ„™â‡«≈“π“π ∑¥ Õ∫™‘Èπß“π

‰¥â∑’≈–™‘Èπ ·≈–µâÕß¡—Ëπ„®«à“·∫∫®”≈Õß°“√√—Ë« ÷́¡‰¡à¡’√Õ¬√—Ë«

§à“∑’Ë«—¥‰¥â¬—ß¢÷Èπ°—∫√–¬–‡«≈“„π°“√∑¥≈Õß °“√µ—Èß§à“·√ß¥—π

¢π“¥¢ÕßøÕßÕ“°“»·≈–¢π“¥¢ÕßÀ≈Õ¥·°â«∑’Ë„™â23

§à“‡©≈’Ë¬¢Õß√–¬–∑“ß°“√√—Ë«´÷¡¢Õß ’∑’Ë‰¥â®“°°“√»÷°…“π’È

(°≈ÿà¡‡ÕÁ¡∑’‡Õ∑’Ë¡’‡≈◊Õ¥ªπ‡ªóôÕπ = 3.24 ¡¡. ·≈–°≈ÿà¡‡ÕÁ¡∑’‡Õ

∑’Ë‰¡à¡’‡≈◊Õ¥ªπ‡ªóôÕπ = 3.61 ¡¡.) ¡“°°«à“°“√»÷°…“¢Õß

Torabinejad ·≈–§≥–17 ∑’Ë‰¥â§à“°“√√—Ë« ÷́¡¢Õß«— ¥ÿ‡ÕÁ¡∑’‡Õ

∑’Ë¡’‡≈◊Õ¥ªπ‡ªóôÕπ‡∑à“°—∫ 0.28 ¡¡. ·≈–°≈ÿà¡‡ÕÁ¡∑’‡Õ∑’Ë‰¡à¡’

‡≈◊Õ¥ªπ‡ªóôÕπ‡∑à“°—∫ 0.31 ¡¡. ‡π◊ËÕß®“°°“√»÷°…“π’È„™â«‘∏’

∑¥ Õ∫°“√√—Ë« ÷́¡¢Õß ’‡¡∑∏‘≈’π∫≈Ÿ¿“¬„µâ√–∫∫ ÿ≠≠“°“»

‚¥¬„™â·√ß¥—π 20 π‘È«ª√Õ∑ π“π 15 π“∑’ ‡æ◊ËÕ‡ªìπ°“√

®”≈Õß ¿“«–∑’Ë√ÿπ·√ß∑’ËÕ“®‡°‘¥‰¥â ‡æ◊ËÕ„Àâ‡ÀÁπ°“√√—Ë«´÷¡∑’Ë

™—¥‡®π ®“°°“√»÷°…“π”√àÕßæ∫«à“∑’Ë ¿“«–·√ß¥—π 20 π‘È«ª√Õ∑

‡ªìπ·√ß¥—π∑’Ë‡À¡“– ¡„π°“√Õà“π§à“ ·≈– ’‡¡∑∏‘≈’π∫≈Ÿ√—Ë«ºà“π

§≈Õß√“°øíπ‰¥âµ≈Õ¥∑—Èß™‘Èπß“π (°≈ÿà¡§«∫§ÿ¡∫«°) Õ’°∑—Èß ’

‡¡∑∏‘≈’π∫≈Ÿ‡ªìπ ’∑’Ë¡’Õπÿ¿“§¢π“¥‡≈Á°¡“° ®÷ß “¡“√∂·∑√°´÷¡

‰ª‰¥â‡ªìπ√–¬–∑“ß‰°≈29  ’‡¡∑∏‘≈’π∫≈Ÿ∑’Ë„™â¡’°“√ª√—∫§à“æ’‡Õ™

„Àâ‡ªìπ°≈“ß‡æ◊ËÕ„Àâ‰¥â§à“∑’Ë‡°‘¥®“°°“√√—Ë«¢Õß«— ¥ÿÕ¬à“ß·∑â®√‘ß

 ’‡¡∑∏‘≈’π∫≈Ÿ∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 2 ¡’ƒ∑∏‘Ï‡ªìπ°√¥30,31 ¡’

§à“æ’‡Õ™¿“¬À≈—ß°“√‡µ√’¬¡‡∑à“°—∫ 3.4531 À“°π”¡“„™â‚¥¬

‰¡àª√—∫§à“æ’‡Õ™„Àâ‡ªìπ°≈“ß ®–‰¥â§à“°“√√—Ë«´÷¡∑’Ë¡“°°«à“

§«“¡‡ªìπ®√‘ß ‡π◊ËÕß®“° à«πÕπ‘π∑√’¬å (inorganic part) „π

‡π◊ÈÕøíπ∂Ÿ°°√¥≈–≈“¬ÕÕ°‰ª31-33 Õ’°ªí®®—¬∑’Ë¡’º≈µàÕ°“√√—Ë«´÷¡

§◊Õ ≈—°…≥–¢Õß°“√«“ß√“°øíπ∑’Ë®ÿà¡ ’ À“°µ—Èß√“°øíπ·≈â«

∑¥ Õ∫°“√√—Ë«´÷¡¢Õß ’¿“¬„µâ√–∫∫ ÿ≠≠“°“» ®–‰¥â§à“°“√

√—Ë«´÷¡¡“°°«à“°“√∑¥ Õ∫°“√√—Ë«´÷¡¢Õß ’∑’Ë·√ß¥—π∫√√¬“°“»

(passive dye leakage) ·≈–¿“¬„µâ√–∫∫ ÿ≠≠“°“»∑’Ë«“ß

√“°øíπ„π·π«πÕπ34 °“√»÷°…“¢Õß Torabinejad ·≈–

§≥–17 „™â«‘∏’∑¥ Õ∫°“√√—Ë«´÷¡¢Õß ’‡¡∑∏‘≈’π∫≈Ÿ∑’Ë·√ß¥—π

∫√√¬“°“» ·≈–„™â ’‡¡∑∏‘≈’π∫≈Ÿ∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 1 ‡∑à“π—Èπ

∑—Èß¬—ß‰¡à°≈à“«∂÷ß§à“æ’‡Õ™¢Õß ’‡¡∑∏‘≈’π∫≈Ÿ ·≈–≈—°…≥–°“√

«“ß√“°øíπ∑’Ë®ÿà¡ ’ ®÷ßÕ“®‰¥â§à“°“√√—Ë«´÷¡∑’Ë·µ°µà“ß°—π

°“√»÷°…“¢Õß Ambus ·≈– Munksgaard7 · ¥ß„Àâ

‡ÀÁπ«à“ À“°„™â‡√´‘π§Õ¡‚æ ‘µ‡ªìπ«— ¥ÿ Õÿ¥¬âÕπª≈“¬√“°øíπ

‚¥¬‡µ√’¬¡ª≈“¬√“°øíπ„Àâ¡’√Ÿª√à“ß‡«â“‡≈Á°πâÕ¬ ®–™à«¬

≈¥·√ß‡§âπ∑’Ë‡°‘¥®“°°“√À¥µ—«¢Õß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ ™à«¬

ªÑÕß°—π°“√‡°‘¥√Õ¬·¬°∫√‘‡«≥√Õ¬µàÕ√–À«à“ß«— ¥ÿ°—∫ª≈“¬

√“°øíπ ´÷Ëß Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“π’È ®“°¿“æ

∑’Ë∂à“¬ºà“π°≈âÕß ‡µÕ√‘‚Õ‰¡‚§√ ‚§ª°”≈—ß¢¬“¬ 30 ‡∑à“ ‰¡à

æ∫°“√‡°‘¥√Õ¬·¬°∫√‘‡«≥√Õ¬µàÕ√–À«à“ß«— ¥ÿÕÿ¥°—∫ºπ—ß
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ª≈“¬√“°øíπ‡≈¬„π∑ÿ°™‘Èπß“π ”À√—∫°≈ÿà¡‡∑∑√‘§∑’Ë‰¡à¡’‡≈◊Õ¥
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Abstracts

Objective To compare the dye leakage of retrograde filling technique using MTA and retrograde
filling technique using flowable resin composite with and without human blood contamination.

Materials and methods 68 extracted, single-rooted, single canal of upper anterior human teeth were
collected. The crowns were removed with low speed diamond saw to give 15 mm of root length.
All teeth were instrumented and obturated with gutta-percha and AH Plus root canal sealer.
Three millimeters of the root apex were resected. The samples were randomly divided into four
experimental groups (n=15) and two control groups (n=4). Two experimental groups were retroprepared
with ultrasonic to the depth of 3 mm and retrofilled with retrograde filling technique using MTA with
and without blood contamination. Another two experimental groups were retrofilled with retrograde
filling technique using flowable resin composite with and without blood contamination. The leakage of
dye was evaluated under vacuum. Two-way ANOVA was used to test for significant differences of the
leakage among the groups of specimens at the significant level of 0.05.

Results The group of retrograde filling technique using flowable resin composite without blood
contamination displayed significantly less leakage (p < 0.05) than all other groups.

Conclusion Leakage of retrofillings using MTA and flowable resin composite was affected by
retrograde filling techniques and blood contamination. The retrograde filling technique using
flowable resin composite without blood contamination displayed the least leakage.

(CU Dent J. 2009;32:167-78)

Key words: Blood contamination; Flowable resin composites; MTA: Mineral Trioxide Aggregate;

Sealing ability


