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Õÿ¡“æ√ «‘¡≈°‘μμ‘æß»å ∑.∫.1

 √√æ—™≠å π“¡–‚π ∑.∫., M.Sc., Õ.∑. (∑—πμ°√√¡ª√–¥‘…∞å)2

 ‘∑∏‘™—¬ ∑—¥»√’ «∑.∫., ∑.∫., æ.∫., √ª.∫., Õ.∑. (»—≈¬»“ μ√å™àÕßª“°·≈–·¡Á°´‘‚≈‡ø‡™’¬≈)3

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

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å »÷°…“°“√μ°§â“ß¢Õß‚≈À–‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π°√–¥Ÿ° ‡¡◊ËÕ¡’°“√„™âÀ—«‡®“–√“°øíπ‡∑’¬¡‡ªìπ
§√—Èß∑’Ë 1 §√—Èß∑’Ë 10 ·≈–§√—Èß∑’Ë 20

«— ¥ÿ·≈–«‘∏’°“√ °“√»÷°…“π’È„™â¢“°√√‰°√≈à“ß«—« 11 ¢“°√√‰°√ ·μà≈–¢“°√√‰°√μ—¥‡ªìπ°√–¥Ÿ°™‘Èπ∑¥ Õ∫¢π“¥
8 x 8 x 12 ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√ ®”π«π 21 ™‘Èπ  ÿà¡ 1 ™‘Èπ‡ªìπ™‘Èπ°√–¥Ÿ°§«∫§ÿ¡∑’Ë‰¡à¡’°“√‡®“–°√–¥Ÿ° °√–¥Ÿ°∑’Ë
‡À≈◊ÕÕ’° 20 ™‘Èπ ÿà¡‡≈◊Õ°‡æ◊ËÕ‡®“–°√–¥Ÿ°‡ªìπ≈”¥—∫∑’Ë 1 ∂÷ß 20 °“√‡®“–π—Èπ„™âÀ—«‡®“–√“°øíπ‡∑’¬¡ 1 ™ÿ¥ μàÕ 1
¢“°√√‰°√ À—«‡®“–√“°øíπ‡∑’¬¡ 1 ™ÿ¥ ª√–°Õ∫¥â«¬À—«‡®“– 3 μ—« §◊Õ À—«‡®“–‡∑ª‡ªÕ√å∑‘ª ‡ âπºà“π»Ÿπ¬å°≈“ß
2 ¡‘≈≈‘‡¡μ√ (∫√‘…—∑√’‡æ≈ ´’‡≈§‚π‡∫≈‰∫‚Õ·§√å) À—«‡®“–‡∑ª‡ªÕ√å ‡ âπºà“π»Ÿπ¬å°≈“ß 3.5 ¡‘≈≈‘‡¡μ√ (∫√‘…—∑
√’‡æ≈  ’́‡≈§‚π‡∫≈‰∫‚Õ·§√å) ·≈– ÿ¥∑â“¬„™âÀ—«‡®“–√’¡‡¡Õ√å ‡ âπºà“π»Ÿπ¬å°≈“ß 3.7 ¡‘≈≈‘‡¡μ√ (‚§√ß°“√«‘®—¬
æ—≤π“º≈‘μ√“°‡∑’¬¡·≈–Õÿª°√≥å) ∑”°“√‡®“–°√–¥Ÿ°™‘Èπ∑¥ Õ∫·μà≈–™‘Èπ¥â«¬À—«‡®“–√“°øíπ‡∑’¬¡ 3 μ—« μ“¡
≈”¥—∫¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß ‚¥¬¡’°“√§«∫§ÿ¡·√ß°¥ §«“¡‡√Á«¢Õß‡§√◊ËÕß‡®“– ·≈–§«“¡≈÷°¢ÕßÀ—«‡®“–
„π°√–¥Ÿ°„Àâ§ß∑’Ë «—¥ª√‘¡“≥‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ëμ°§â“ß„π°√–¥Ÿ°¥â«¬‡§√◊ËÕß·°√å‰øμå‡øÕ‡π∑ Õ–μÕ¡¡‘°
·Õ∫´Õ√åæ™—π ‡ª°‚∑√‚ø‚μ¡‘‡μÕ√å „π™‘Èπ°√–¥Ÿ°§«∫§ÿ¡ ™‘Èπ°√–¥Ÿ°∑’Ë∂Ÿ°‡®“–‡ªìπ≈”¥—∫∑’Ë 1 10 ·≈– 20 ‡ª√’¬∫‡∑’¬∫
ª√‘¡“≥‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ëμ°§â“ß¥â«¬ ∂‘μ‘§√Ÿ §—≈-«—≈≈‘  ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“ °“√„™âÀ—«‡®“–√“°øíπ‡∑’¬¡§√—Èß∑’Ë 20 ∑”„Àâ‡°‘¥°“√μ°§â“ß¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π°√–¥Ÿ°¡“°∑’Ë ÿ¥
°“√„™âÀ—«‡®“–§√—Èß∑’Ë 1 ∑”„Àâ‡°‘¥°“√μ°§â“ß¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π°√–¥Ÿ°πâÕ¬∑’Ë ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥
‚≈À–·¬°μ“¡™π‘¥æ∫«à“°“√μ°§â“ß¢Õß‚§√‡¡’¬¡®“°°“√„™âÀ—«‡®“–§√—Èß∑’Ë 1 ¡’ª√‘¡“≥πâÕ¬°«à“°“√„™âÀ—«‡®“–§√—Èß∑’Ë
10 ·≈– 20 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘  ”À√—∫π‘°‡°‘≈æ∫«à“ª√‘¡“≥°“√μ°§â“ß¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘√–À«à“ß°“√„™âÀ—«‡®“–§√—Èß∑’Ë 1 °—∫§√—Èß∑’Ë 20 ‡∑à“π—Èπ
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 √ÿª ‡¡◊ËÕ„™â™ÿ¥À—«‡®“–√“°øíπ‡∑’¬¡∑’Ëª√–°Õ∫¥â«¬À—«‡®“–√“°øíπ‡∑’¬¡ 3 μ—«∑’Ë¡’¢π“¥·≈–∫√‘…—∑√“°‡∑’¬¡μ“¡∑’Ë
°”Àπ¥‰«â„π°“√∑¥≈Õß æ∫«à“¡’°“√μ°§â“ß¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π°√–¥Ÿ°‡¡◊ËÕ„™âÀ—«‡®“–°√–¥Ÿ°´È” °“√„™â™ÿ¥
À—«‡®“–‡ªìπ§√—Èß∑’Ë 20 ®–∑”„Àâ‡°‘¥°“√μ°§â“ß¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈®“°À—«‡®“–·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√„™âÀ—«‡®“–§√—Èß·√°

(« ∑—πμ ®ÿÃ“œ 2554;34:99-108)

§” ”§—≠: °√–¥Ÿ°; °“√ ÷°; ‚§√‡¡’¬¡; π‘°‡°‘≈; À—«‡®“–√“°‡∑’¬¡
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∫∑π”

°“√„™â∑—πμ°√√¡√“°øíπ‡∑’¬¡„πª√–‡∑»‰∑¬¬—ß®”°—¥

°“√„™â„πºŸâªÉ«¬‡æ’¬ß∫“ß°≈ÿà¡ ‡π◊ËÕß®“°§à“„™â®à“¬¢Õß°“√

∫Ÿ√≥–¥â«¬√“°øíπ‡∑’¬¡¬—ß¡’√“§“§àÕπ¢â“ß Ÿß‡¡◊ËÕ‡∑’¬∫°—∫

°“√„ àøíπª≈Õ¡™π‘¥Õ◊Ëπ ‡π◊ËÕß®“°Õÿª°√≥å‡§√◊ËÕß¡◊Õ∑’Ë„™â„π

°“√Ωíß√“°øíπ‡∑’¬¡√«¡∂÷ßμ—«√“°øíπ‡∑’¬¡≈â«πμâÕßπ”‡¢â“

®“°μà“ßª√–‡∑» ¥—ßπ—Èπ°“√º≈‘μ™‘Èπ à«π‡§√◊ËÕß¡◊Õ∑’Ë„™â„π

°√–∫«π°“√‡®“–°√–¥Ÿ°‡æ◊ËÕΩíß√“°øíπ‡∑’¬¡√«¡∂÷ßμ—«

√“°øíπ‡∑’¬¡ ´÷ËßÕÕ°·∫∫·≈–º≈‘μ‚¥¬§π‰∑¬·≈–¡’

ª√– ‘∑∏‘¿“æ‡∑’¬∫‡∑à“°—∫∑’Ë¡’Õ¬Ÿà„π∑âÕßμ≈“¥ ÷́Ëßπ”‡¢â“®“°

μà“ßª√–‡∑» ®÷ßπà“®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë∑”„ÀâºŸâªÉ«¬

 “¡“√∂„™â√“°øíπ‡∑’¬¡‡æ◊ËÕ°“√∫Ÿ√≥–øíπ‰¥â¡“°¢÷Èπ À—«‡®“–

°√–¥Ÿ°‡ªìπÕÿª°√≥åÀπ÷Ëß∑’Ë¡’ à«π ”§—≠„π°√–∫«π°“√Ωíß

√“°øíπ‡∑’¬¡ „πªí®®ÿ∫—πÀ—«‡®“–∂Ÿ°ÕÕ°·∫∫„Àâ¡’§«“¡À≈“°

À≈“¬ ‡π◊ËÕß®“°¡’°“√ª√—∫ª√ÿß√Ÿª√à“ß «— ¥ÿ æ◊Èπº‘« ·≈–Õß§å

ª√–°Õ∫∑“ß‡§¡’ ‡æ◊ËÕ„Àâ‡°‘¥º≈¥’°—∫‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥∑’Ë —¡º— 

π”‰ª Ÿà°“√À“¬¢Õß·º≈∑’Ë√«¥‡√Á«·≈–‡ªìπª°μ‘1 Schaffer

·≈–§≥–2 ‰¥â°≈à“««à“ Õÿª°√≥å·≈–‡§√◊ËÕß¡◊Õ∑“ß°“√·æ∑¬å

∑’Ë‡ªìπ‚≈À– “¡“√∂∑”„Àâ‡°‘¥°“√μ°§â“ß¢Õß‚≈À–„π‡π◊ÈÕ‡¬◊ËÕ

‰¥âÀ≈“¬∑“ß ‡™àπ ®“°°“√ ÷° (wear) °“√°—¥°√àÕπ¢Õß«— ¥ÿ

(corrosion) ·≈–°“√·μ°À—°®“°ªí®®—¬‡™‘ß°≈ (mechanic

factor) ‡™àπ §«“¡≈â“¢Õß«— ¥ÿ (fatigue) §«“¡‡§√’¬¥ (stress)

°“√»÷°…“¢Õß Granchi ·≈–§≥–3 æ∫«à“ Õπÿ¿“§¢Õß “√

®“°°“√ ÷°°√àÕπ (wear particles) ‡™àπ Õ≈Ÿ¡‘π“ÕÕ°‰´¥å

·≈–‚æ≈’‡Õ∑‘≈’π “¡“√∂π”‰ª Ÿà°“√μÕ∫ πÕß∑’Ë‡ª≈’Ë¬π·ª≈ß

‰ª¢Õß‡´≈≈åÕÕ ∑’‚Õ§≈“  (osteoclast) ÕÕ ∑’‚Õ∫≈“ 

(osteoblast) ·≈– “√ ◊ËÕ°≈“ß (mediator) ∑’Ë‡ª≈’Ë¬π·ª≈ß

‰ª„π∫√‘‡«≥°√–¥Ÿ° ÷́Ëß¡’º≈„Àâ°√–∫«π°“√À“¬¢Õß·º≈‰¡à

 ¡∫Ÿ√≥å „π°“√»÷°…“§«“¡‡ªìπæ‘…∑’Ë‡°‘¥¢÷Èπ°—∫‡´≈≈å (cyto-

toxicity) ¢Õß Ning ·≈–§≥–1 æ∫«à“ ‚§√‡¡’¬¡‡ªìπ‚≈À–∑’Ë

∑”„Àâ‡°‘¥æ‘…À√◊Õ‡°‘¥ ‘Ëß∑’Ë‰¡àæ÷ßª√“√∂π“μàÕ‡´≈≈å √â“ß°√–¥Ÿ°

„π°“√ √â“ß‚ª√μ’π·≈–°“√ √â“ß “√·¡§‚§√‚¡‡≈°ÿ≈ (macro-

molecular synthesis) °“√∑¥≈Õß¢Õß Morais ·≈–§≥–5

æ∫«à“π‘°‡°‘≈·≈–‚§√‡¡’¬¡¡’º≈∑”„Àâ°√–∫«π°“√ – ¡·√à∏“μÿ

„π°√–¥Ÿ° ‚¥¬‡©æ“–°“√ – ¡¢Õß·§≈‡´’¬¡·≈–øÕ øÕ√— 

„π°√–¥Ÿ°¡’ª√‘¡“≥πâÕ¬≈ß °“√»÷°…“π’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ

»÷°…“°“√μ°§â“ß¢Õß‚≈À–‚§√‡¡’¬¡·≈–π‘°‡°‘≈®“°À—«‡®“–

√“°øíπ‡∑’¬¡∑’Ë∂Ÿ°„™âß“π¡“·≈â« ‚¥¬»÷°…“§«“¡·μ°μà“ß¢Õß

ª√‘¡“≥°“√μ°§â“ß¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π°√–¥Ÿ°‡¡◊ËÕ„™â
À—«‡®“–√“°øíπ‡∑’¬¡§√—Èß∑’Ë 1 §√—Èß∑’Ë 10 ·≈–§√—Èß∑’Ë 20

«— ¥ÿ·≈–«‘∏’°“√

„π°“√∑¥≈Õßπ’È„™âÀ—«‡®“–√“°øíπ‡∑’¬¡®”π«π 11 ™ÿ¥
1 ™ÿ¥À—«‡®“–μàÕ°√–¥Ÿ°¢“°√√‰°√«—« 1 ¢“°√√‰°√ À—«‡®“–
√“°øíπ‡∑’¬¡ 1 ™ÿ¥‡√’¬ß≈”¥—∫μ“¡‡ âπºà“π»Ÿπ¬å°≈“ß ª√–°Õ∫
¥â«¬À—«‡®“–‡∑ª‡ªÕ√å∑‘ª ‡ âπºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡μ√
(Tapered tip drill, Replace® Select Nobel Biocare,
ª√–‡∑»  «‘μ‡´Õ√å·≈π¥å) À—«‡®“–‡∑ª‡ªÕ√å ‡ âπºà“π»Ÿπ¬å°≈“ß
3.5 ¡‘≈≈‘‡¡μ√ (Tapered drill, Replace® Select Nobel
Biocare, ª√–‡∑»  «‘μ‡´Õ√å·≈π¥å) ·≈–À—«‡®“–√’¡‡¡Õ√å
‡ âπºà“π»Ÿπ¬å°≈“ß 3.7 ¡‘≈≈‘‡¡μ√ (Reamer drill, ‚§√ß°“√
«‘®—¬æ—≤π“º≈‘μ√“°øíπ‡∑’¬¡·≈–Õÿª°√≥å §≥–∑—πμ·æ∑¬-
»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ª√–‡∑»‰∑¬) (√Ÿª∑’Ë 1)

°√–¥Ÿ°∑’Ë„™â∑¥ Õ∫‡ªìπ°√–¥Ÿ°¢“°√√‰°√≈à“ß¢Õß«—«
Õ“¬ÿ 2 ªï ®”π«π 11 μ—« ¢“°√√‰°√·μà≈–¢“°√√‰°√μ—¥‡ªìπ
°√–¥Ÿ°™‘Èπ∑¥ Õ∫¢π“¥ 8 x 8 x 12 ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√
®”π«π 21 ™‘Èπ ‚¥¬¡’°“√§«∫§ÿ¡™—Èπ§«“¡Àπ“¢Õß°√–¥Ÿ°∑÷∫
(cortical bone) ·≈–°√–¥Ÿ°‚ª√àß (cancellous bone) ∑’Ë
‡∑à“°—π„π∑ÿ°™‘Èπ°√–¥Ÿ°∑¥ Õ∫  ÿà¡°√–¥Ÿ°™‘Èπ∑¥ Õ∫ 1 ™‘Èπ
‡æ◊ËÕ‡ªìπ°√–¥Ÿ°§«∫§ÿ¡ (control) (°√–¥Ÿ°§«∫§ÿ¡ §◊Õ °√–¥Ÿ°
∑’Ë‰¡à¡’°“√‡®“–¥â«¬À—«‡®“–√“°‡∑’¬¡„¥Ê)  ÿà¡°√–¥Ÿ°∑’Ë‡À≈◊Õ
Õ’° 20 ™‘Èπ‡æ◊ËÕ„™âÀ—«‡®“–√“°‡∑’¬¡∑—Èß “¡μ—«‡®“–°√–¥Ÿ°™‘Èπ∑’Ë
1 ∂÷ß 20

°√–∫«π°“√‡®“–°√–¥Ÿ°¥â«¬À—«‡®“–√“°øíπ‡∑’¬¡

°“√‡®“–°√–¥Ÿ°„™âÀ—«‡®“–√“°øíπ‡∑’¬¡ 1 ™ÿ¥μàÕ
°√–¥Ÿ°¢“°√√‰°√«—« 1 μ—« °√–¥Ÿ°™‘Èπ∑¥ Õ∫·μà≈–™‘Èπ∂Ÿ°
‡®“–¥â«¬À—«‡®“–∑—Èß 3 ¢π“¥‡√’¬ßμ“¡≈”¥—∫‡ âπºà“π»Ÿπ¬å
°≈“ßÀ—«‡®“– ‡æ◊ËÕ„Àâ¢π“¥√Ÿ‡®“– ÿ¥∑â“¬ “¡“√∂√Õß√—∫√“°
øíπ‡∑’¬¡∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß„°≈â‡§’¬ß°—∫¢π“¥À—«
‡®“– ÿ¥∑â“¬ °“√μ°§â“ß¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ë‡°‘¥®“°
À—«‡®“– ‡ªìπº≈√«¡¢Õß°“√μ°§â“ß¢Õß‚≈À–¿“¬À≈—ß°“√

‡®“–¥â«¬À—«‡®“–∑—Èß 3 μ—« „π°“√‡®“–°√–¥Ÿ° À—«‡®“–√“°
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øíπ‡∑’¬¡®–∂Ÿ°¬÷¥·πàπ°—∫‡§√◊ËÕß°”Àπ¥°“√μ—Èß©“°¢ÕßÀ—«°√Õ

‰Õ‚´æ“√“‡√≈‚≈¡‘‡μÕ√å (Isoparallellometer) ‚¥¬°”Àπ¥

„Àâ¡’§«“¡‡√Á«√Õ∫°“√À¡ÿπ 1,500 √Õ∫μàÕπ“∑’ ·≈–¡’μÿâ¡πÈ”Àπ—°

1,500 °√—¡ °¥∫√‘‡«≥·∑àπÀ—«‡®“– (√Ÿª∑’Ë 2) π”™‘Èπ°√–¥Ÿ°¬÷¥

°—∫·∑àπ®—∫™‘Èπß“π‚¥¬«“ß„Àâª≈“¬À—«‡®“–Õ¬Ÿà∫√‘‡«≥°÷Ëß°≈“ß

™‘Èπ°√–¥Ÿ° ∑”°“√‡ªî¥ «‘∑´åæ√âÕ¡°—∫ª≈àÕ¬μÿâ¡πÈ”Àπ—° ‡æ◊ËÕ„Àâ

‡°‘¥·√ß°¥À—«‡®“–·≈–¡’°“√©’¥πÈ”∫√‘‡«≥°√–¥Ÿ°¥â«¬Õ—μ√“∑’Ë§ß∑’Ë

À¬ÿ¥‡®“–‡¡◊ËÕ¡’§«“¡≈÷°¢ÕßÀ—«‡®“–„π°√–¥Ÿ° 10 ¡‘≈≈‘≈‘μ√ ∑”§«“¡

 –Õ“¥À—«‡®“–√“°øíπ‡∑’¬¡∑ÿ°§√—Èß¥â«¬‡§√◊ËÕß∑”§«“¡ –Õ“¥

§≈◊Ëπ‰øøÑ“ (ultrasonic) ¿“¬À≈—ß ‘Èπ ÿ¥°“√‡®“–„π·μà≈–§√—Èß

√Ÿª∑’Ë 1 À—«‡®“–√“°øíπ‡∑’¬¡∑’Ë„™â„π°“√«‘®—¬ (A) §◊Õ À—«‡®“–‡∑ª‡ªÕ√å∑‘ª ‡ âπºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡μ√ (∫√‘…—∑√’‡æ≈ ´’‡≈§
‚π‡∫≈‰∫‚Õ·§√å) (B) §◊Õ À—«‡®“–‡∑ª‡ªÕ√å ‡ âπºà“π»Ÿπ¬å°≈“ß 3.5 ¡‘≈≈‘‡¡μ√ (∫√‘…—∑√’‡æ≈ ´’‡≈§‚π‡∫≈‰∫‚Õ·§√å)
(C) §◊Õ À—«‡®“–√’¡‡¡Õ√å ‡ âπºà“π»Ÿπ¬å°≈“ß 3.7 ¡‘≈≈‘‡¡μ√ (‚§√ß°“√«‘®—¬æ—≤π“º≈‘μ√“°øíπ‡∑’¬¡·≈–Õÿª°√≥å)

Fig. 1 Implant drills (A) a tapered tip drill 2 millimeters in diameter (Replace® Select Nobel Biocare), (B) a
tapered drill 3.5 millimeters in diameter (Replace® Select Nobel Biocare), (C) a reamer drill 3.7 millimeters
in diameter (Implant research project)

√Ÿª∑’Ë 2 ‡§√◊ËÕß°”Àπ¥°“√μ—Èß©“°¢ÕßÀ—«°√Õ‰Õ‚´æ“√“‡√≈‚≈¡‘‡μÕ√å´÷Ëß„™â ”À√—∫‡®“–°√–¥Ÿ°
(A) §◊Õ ·∑àπÀ—«‡®“– (B) §◊Õ μÿâ¡πÈ”Àπ—° (C) §◊Õ ·ºß§«∫§ÿ¡§«“¡‡√Á«√Õ∫„π°“√‡®“– (D) §◊Õ ·∑àπ®—∫™‘Èπß“π

Fig. 2 Drill machine with isoparallel handpiece. (A) drill handpiece, (B) weight pendulum, (C) speed control
box, (D) specimen holder
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°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–¥â«¬·°√‰øμå‡øÕ‡π∑

Õ–μÕ¡¡‘°·Õ∫´Õ√åæ™—π ‡ª°‚∑√‚ø‚μ¡‘‡μÕ√å

«‘‡§√“–ÀåÀ“ª√‘¡“≥‚≈À–‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ëμ°§â“ß

„π™‘Èπ°√–¥Ÿ°§«∫§ÿ¡ ™‘Èπ°√–¥Ÿ°∑’Ë∂Ÿ°‡®“–‡ªìπ≈”¥—∫∑’Ë 1 10

·≈– 20 ¢Õß°√–¥Ÿ°¢“°√√‰°√≈à“ß«—«∑—Èß 11 ¢“°√√‰°√ ¥â«¬

·°√‰øμå‡øÕ‡π∑ Õ–μÕ¡¡‘°·Õ∫´Õ√åæ™—π ‡ª°‚∑√‚ø‚μ

¡‘‡μÕ√å „π°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥‚≈À–∑’Ë¡’®”π«ππâÕ¬

¥â«¬‡∑§π‘§π’È “√∑¥ Õ∫μâÕßÕ¬Ÿà„π√Ÿª “√≈–≈“¬ ∑”°“√

‡μ√’¬¡μ—«Õ¬à“ßμ“¡«‘∏’¢Õß Butcher ·≈– Sneddon6

‚¥¬Õ∫°√–¥Ÿ°„Àâ·Àâß·≈–π”‰ª‡º“∑’ËÕÿ≥À¿Ÿ¡‘ 600 Õß»“

‡´≈‡ ’́¬  ®“°π—Èπ∑”°“√¬àÕ¬¥â«¬°√¥‰πμ√‘°‡¢â¡¢âπ 15

‡ªÕ√å‡´Áπμå ·≈–„Àâ§«“¡√âÕπ®π “√≈–≈“¬„  π” “√≈–≈“¬

‰ª«‘‡§√“–Àå‚≈À–∑—Èß Õß¥â«¬‡§√◊ËÕß·°√å‰øμå‡øÕ‡π∑∑’Ë¡’

¢’¥®”°—¥μË” ÿ¥¢Õß‡§√◊ËÕß„π°“√«‘‡§√“–Àå (Limit of Detec-

tion) ∏“μÿ‚§√‡¡’¬¡·≈–π‘°‡°‘≈ §◊Õ 0.05 ·≈– 0.20 ‰¡‚§√°√—¡

μàÕ≈‘μ√ (æ’æ’∫’; ppb: part per billion) °“√«‘‡§√“–Àå

‚≈À–Àπ—°¥â«¬‡§√◊ËÕß·°√å‰øμå‡øÕ‡π∑ Õ–μÕ¡¡‘°·Õ∫

´Õ√åæ™—π ‡ª°‚∑√‚ø‚μ¡‘‡μÕ√å„Àâº≈‡ªìπ§«“¡‡¢â¡¢âπ ®÷ß

μâÕß§”π«≥À“ª√‘¡“≥‚≈À–μàÕÀπ÷ËßÀπà«¬ “√ ‚¥¬§”π«≥

®“°ª√‘¡“μ√ ÿ∑∏‘¢Õß “√≈–≈“¬°√–¥Ÿ°·≈–πÈ”Àπ—°¢Õß

°√–¥Ÿ°À≈—ß‡º“ °“√§”π«≥ ª√‘¡“≥ “√‰¡‚§√°√—¡μàÕÀπ÷Ëß

Àπà«¬°√—¡ À“®“° Ÿμ√§◊Õ

ª√‘¡“≥ “√‰¡‚§√°√—¡μàÕÀπ÷ËßÀπà«¬°√—¡

= (§«“¡‡¢â¡¢âπ¢Õß∏“μÿ„π “√≈–≈“¬ (‰¡‚§√°√—¡μàÕ≈‘μ√) x

ª√‘¡“μ√ “√≈–≈“¬°√–¥Ÿ°∑’Ë∂Ÿ°‡®◊Õ®“ß¥â«¬°√¥ (≈‘μ√))/πÈ”

Àπ—°™‘Èπ°√–¥Ÿ°∑¥ Õ∫ (°√—¡)

®“°π—Èπ§”π«≥ª√‘¡“≥‚≈À–μ°§â“ß®“°°“√‡®“– (Delta

bone) ®“°º≈μà“ß¢Õßª√‘¡“≥‚≈À–®“°™‘Èπ°√–¥Ÿ°∑’Ë∂Ÿ°‡®“–

¥â«¬À—«‡®“–∑’Ë„™â‡®“–≈”¥—∫μà“ßÊ (≈”¥—∫∑’Ë 1 10 ·≈– 20)

°—∫ª√‘¡“≥‚≈À–®“°™‘Èπ°√–¥Ÿ°∑’Ë‰¡àºà“π°“√‡®“– ‡ª√’¬∫

‡∑’¬∫ª√‘¡“≥‚≈À–‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ëμ°§â“ß®“°°“√‡®“–

∑’Ë≈”¥—∫μà“ßÊ ‚¥¬„™â ∂‘μ‘§√Ÿ §—≈-«—≈≈‘  (Kruskal-Wallis

test) ·≈–°“√‡ª√’¬∫‡∑’¬∫æÀÿ§Ÿ≥√–À«à“ß°≈ÿà¡ (Multiple

comparison between treatments) ∑’Ë√–¥—∫π—¬ ”§—≠

0.05

°“√»÷°…“∫√‘‡«≥æ◊Èπº‘«À—«‡®“–√“°øíπ‡∑’¬¡°àÕπ

·≈–¿“¬À≈—ß°“√‡®“–°√–¥Ÿ°

»÷°…“≈—°…≥–æ◊Èπº‘«¢ÕßÀ—«‡®“–√“°øíπ‡∑’¬¡‚¥¬
„™â°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ™π‘¥ àÕß°√“¥ (Scanning
electron microscope) ∑’Ë 15 °‘‚≈‚«≈μå °”≈—ß¢¬“¬ 50 ‡∑à“
·≈– 500 ‡∑à“ ·≈–«‘‡§√“–Àå™π‘¥¢Õß‚≈À–∫πæ◊Èπº‘«À—«‡®“–
√“°øíπ‡∑’¬¡ ¥â«¬‡§√◊ËÕß«‘‡§√“–Àå∏“μÿ¥â«¬√—ß ’‡ÕÁ°´å (Energy
dispersive X-ray spectrometry, SEM-EDS/EDX) ∑’Ë 20
°‘‚≈‚«≈μå (kV)

º≈°“√»÷°…“

°“√„™âÀ—«‡®“–√“°øíπ‡∑’¬¡„À¡à∑’Ë¬—ß‰¡àºà“π°“√„™âß“π
„¥Ê ‡¡◊ËÕπ”¡“„™â‡®“–°√–¥Ÿ°§√—Èß·√°æ∫«à“¡’ª√‘¡“≥‚§√‡¡’¬¡
·≈–π‘°‡°‘≈μ°§â“ß„π°√–¥Ÿ°πâÕ¬∑’Ë ÿ¥ ‡¡◊ËÕ„™âÀ—«‡®“–‡ªìπ§√—Èß∑’Ë
10 æ∫«à“§à“‡©≈’Ë¬¢Õßª√‘¡“≥‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ëμ°§â“ß„π
°√–¥Ÿ°¡’§à“‡æ‘Ë¡¢÷Èπ ·≈–‡¡◊ËÕ„™âÀ—«‡®“–‡ªìπ§√—Èß∑’Ë 20 æ∫«à“
ª√‘¡“≥‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ëμ°§â“ß„π°√–¥Ÿ°¡’§à“¡“°∑’Ë ÿ¥
‡¡◊ËÕ∑¥ Õ∫∑“ß ∂‘μ‘æ∫«à“ª√‘¡“≥‚§√‡¡’¬¡∑’Ëμ°§â“ß„π
°√–¥Ÿ°‡¡◊ËÕ„™âÀ—«‡®“–§√—Èß∑’Ë 1 ·μ°μà“ß®“°‡¡◊ËÕ„™âÀ—«‡®“–§√—Èß
∑’Ë 10 ·≈– 20 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)  ”À√—∫
π‘°‡°‘≈æ∫«à“ª√‘¡“≥∑’Ëμ°§â“ß„π°√–¥Ÿ°‡¡◊ËÕ„™âÀ—«‡®“–§√—Èß∑’Ë 1
·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘°—∫‡¡◊ËÕ„™âÀ—«‡®“–§√—Èß∑’Ë 20
‡∑à“π—Èπ (μ“√“ß∑’Ë 1)

°“√»÷°…“≈—°…≥–æ◊Èπº‘«¢ÕßÀ—«‡®“–√“°øíπ‡∑’¬¡°àÕπ
·≈–¿“¬À≈—ß°“√‡®“–°√–¥Ÿ°¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ
·∫∫ àÕß°√“¥· ¥ß„Àâ‡ÀÁπ«à“ À—«‡®“–‡∑ª‡ªÕ√å∑‘ª°àÕπ°“√
‡®“–æ∫À≈ÿ¡·≈–√àÕß∫πæ◊Èπº‘«πâÕ¬°«à“æ◊Èπº‘«À—«‡®“–∑’Ëºà“π
°“√‡®“–°√–¥Ÿ°§√—Èß∑’Ë 10 ·≈– 20 À—«‡®“–‡∑ª‡ªÕ√å¡’§«“¡
¢√ÿ¢√–¢Õßæ◊Èπº‘«‡æ‘Ë¡¢÷Èπ‡¡◊ËÕºà“π°“√„™âß“π§√—Èß∑’Ë 20 ≈—°…≥–
æ◊Èπº‘«À—«‡®“–√’¡‡¡Õ√å‡¡◊ËÕ„™â°”≈—ß¢¬“¬ 50 ‡∑à“ °àÕπ°“√
‡®“–·≈–¿“¬À≈—ß°“√‡®“–§√—Èß∑’Ë 10 ·≈– 20 ‰¡à· ¥ß„Àâ‡ÀÁπ
§«“¡‡ª≈’Ë¬π·ª≈ß„¥Ê ·≈–‡¡◊ËÕ‡æ‘Ë¡°”≈—ß¢¬“¬‡ªìπ 500 ‡∑à“
æ∫«à“°àÕπ·≈–À≈—ß°“√„™âÀ—«‡®“–¬—ß§ß‰¡à‡ÀÁπ§«“¡‡ª≈’Ë¬π·ª≈ß
(√Ÿª∑’Ë 3) °“√«‘‡§√“–Àå‚≈À–∑’Ë‡ªìπÕß§åª√–°Õ∫ à«π„À≠à∫π
æ◊Èπº‘«À—«‡®“–√“°øíπ‡∑’¬¡¥â«¬Õÿª°√≥å«‘‡§√“–Àå√—ß ’‡ÕÁ°´å
æ∫«à“À—«‡®“–‡∑ª‡ªÕ√å∑‘ª¡’§à“‡À≈Á° Ÿß∑’Ë ÿ¥ ·≈–¡’‚§√‡¡’¬¡
π‘°‡°‘≈ Ÿß‡ªìπ≈”¥—∫μàÕ¡“  À—«‡®“–‡∑ª‡ªÕ√åæ∫«à“¡’§à“‰∑∑“‡π’¬¡
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¡“°∑’Ë ÿ¥·≈–‡À≈Á° Ÿß‡ªìπ≈”¥—∫μàÕ¡“ ‡™àπ‡¥’¬«°—∫º≈¢ÕßÀ—«

‡®“–√’¡‡¡Õ√å∑’Ëº≈‘μ¢÷Èπ„π‚§√ß°“√«‘®—¬æ—≤π“º≈‘μ√“°øíπ

‡∑’¬¡·≈–Õÿª°√≥å∑’Ëæ∫ ‡ª§μ√—¡∏“μÿ‰∑∑“‡π’¬¡∑’Ë Ÿß√à«¡°—∫

‰π‚μ√‡®π·≈–·∑∫‰¡àæ∫‚§√‡¡’¬¡·≈–π‘°‡°‘≈∫√‘‡«≥À—«‡®“–

‡≈¬ (√Ÿª∑’Ë 4)

«‘®“√≥å

À—«‡®“–√’¡‡¡Õ√ǻ ÷Ëß‡ªìπÀ—«‡®“–μ—« ÿ¥∑â“¬„π°“√«‘®—¬§√—Èßπ’È

‡ªìπÀ—«‡®“–∑’Ëº≈‘μ¢÷Èπ„π‚§√ß°“√«‘®—¬æ—≤π“º≈‘μ√“°øíπ‡∑’¬¡

·≈–Õÿª°√≥å ‚¥¬¡’®ÿ¥ª√– ß§å‡æ◊ËÕ‡μ√’¬¡°√–¥Ÿ°¢—Èπ ÿ¥∑â“¬

°àÕπ°“√Ωíß√“°øíπ‡∑’¬¡·≈– “¡“√∂√Õß√—∫°—∫√“°øíπ‡∑’¬¡∑’Ë

º≈‘μ„π‚§√ß°“√«‘®—¬‡¥’¬«°—π ‚¥¬∑—Ë«‰ª·≈â«°“√‡√‘Ë¡μâπ‡®“–

°√–¥Ÿ° “¡“√∂„™âÀ—«‡®“–¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡≈Á°°«à“

√“°øíπ‡∑’¬¡®“°∫√‘…—∑„¥°Á‰¥â„π°“√¢¬“¬°√–¥Ÿ°‡æ◊ËÕ„ÀâÀ—«

‡®“–μ—« ÿ¥∑â“¬´÷Ëß¡’¢π“¥·≈–√Ÿª√à“ß„°≈â‡§’¬ß°—∫√“°øíπ‡∑’¬¡

 “¡“√∂‡®“–„π°√–¥Ÿ°‰¥âßà“¬¢÷Èπ

®“°°“√»÷°…“π”√àÕßæ∫«à“ ‰¡à¡’§«“¡·μ°μà“ß¢Õß

ª√‘¡“≥‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π™‘Èπ°√–¥Ÿ°«—«·μà≈–™‘Èπ∑’Ë∂Ÿ°μ—¥

®“°¢“°√√‰°√‡¥’¬«°—π ®÷ß‡ªìπ·π«∑“ß„π°“√‡μ√’¬¡°√–¥Ÿ°

∑¥ Õ∫„πß“π«‘®—¬π’È ®“°º≈°“√∑¥≈Õßæ∫°“√μ°§â“ß¢Õß

‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π°√–¥Ÿ°¿“¬À≈—ß°“√‡®“–°√–¥Ÿ°¥â«¬

À—«‡®“–√“°øíπ‡∑’¬¡ ·¡â«à“®–‰¡àæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘¢Õßª√‘¡“≥‚§√‡¡’¬¡·≈–π‘°‡°‘≈„π°√–¥Ÿ°∑’Ë‰¡à

ºà“π°“√‡®“–„¥Ê °—∫°√–¥Ÿ°∑’Ëºà“π°“√‡®“–¥â«¬À—«‡®“–∑’Ë„™â

§√—Èß∑’Ë 1 ·μà‡¡◊ËÕ„™âÀ—«‡®“–´È”Ê À√◊Õ„™âÀ—«‡®“–∑’Ëºà“π°“√‡®“–

°√–¥Ÿ°¡“·≈â«À≈“¬§√—Èß®–æ∫«à“¡’ª√‘¡“≥‚§√‡¡’¬¡·≈–

π‘°‡°‘≈μ°§â“ß„π°√–¥Ÿ°¡“°¢÷Èπ (μ“√“ß∑’Ë 1) ®“°º≈°“√

∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“‚≈À–‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ë‡ªìπÕß§å

ª√–°Õ∫¢ÕßÀ—«‡®“– “¡“√∂À≈ÿ¥ÕÕ°¡“·≈–Ωíßμ‘¥„π°√–¥Ÿ°
‰¥â¢≥–∑”°“√‡®“–°√–¥Ÿ°·¡â«à“®–¡’°“√™–≈â“ß¥â«¬πÈ”Õ¬à“ß
μàÕ‡π◊ËÕß °“√‡ ’¬¥ ’¢Õßæ◊Èπº‘«À—«‡®“–°—∫°√–¥Ÿ°∑”„Àâ “√
‡§≈◊Õ∫º‘«¢ÕßÀ—«‡®“–√“°øíπ‡∑’¬¡∫“ß à«π¡’°“√À≈ÿ¥≈Õ°
∑”„Àâ¡’°“√μ°§â“ß¢Õß‚≈À–∑’Ë‡ªìπÕß§åª√–°Õ∫¢Õß‡À≈Á°°≈â“
‰√â π‘¡®“°À—«‡®“–ªπ‡ªóôÕπ„π°√–¥Ÿ°

°“√«‘‡§√“–Àå‚≈À–∑’Ë‡ªìπÕß§åª√–°Õ∫ à«π„À≠à∫πæ◊Èπº‘«
À—«‡®“–√“°øíπ‡∑’¬¡ (√Ÿª∑’Ë 4) æ∫«à“ À—«‡®“–‡∑ª‡ªÕ√å∑‘ª¡’
§à“‡À≈Á° Ÿß∑’Ë ÿ¥ ·≈–¡’‚§√‡¡’¬¡π‘°‡°‘≈ Ÿß‡ªìπ≈”¥—∫μàÕ¡“
‡ªìπ‰ªμ“¡Õß§åª√–°Õ∫¢Õß°≈ÿà¡‡À≈Á°ª√–‡¿∑‡À≈Á°°≈â“‰√â π‘¡
πÕ°®“°π’È¬—ß‰¡àæ∫∏“μÿ„¥∑’Ë Ÿß‡°‘π°«à“‡À≈Á°·≈–‚§√‡¡’¬¡ ®÷ß
®—¥‡ªìπ‡À≈Á°°≈â“‰√â π‘¡∑’Ë‰¡à¡’°“√‡§≈◊Õ∫º‘«„¥Ê (coating)
∫√‘‡«≥À—«‡®“–  ”À√—∫À—«‡®“–‡∑ª‡ªÕ√åæ∫«à“¡’§à“‰∑∑“‡π’¬¡
¡“°∑’Ë ÿ¥ ·≈–‡À≈Á° Ÿß‡ªìπ≈”¥—∫μàÕ¡“ · ¥ß«à“À—«‡®“–‡∑ª‡ªÕ√å
‡ªìπ‚≈À–‡À≈Á°°≈â“‰√â π‘¡∑’Ë¡’°“√‡§≈◊Õ∫º‘«¥â«¬«— ¥ÿ∑’Ë¡’‰∑∑“

‡π’¬¡‡ªìπÕß§åª√–°Õ∫ °“√‡§≈◊Õ∫º‘«À—«‡®“–¥â«¬‰∑∑“‡π’¬¡

‰π‰μ√¥å‡ªìπ™—Èπ∫“ßÊ ∫√‘‡«≥¥â“πμ—¥‡ªìπ‡∑§‚π‚≈¬’„À¡à„π

μ“√“ß∑’Ë 1 §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π §à“μË” ÿ¥·≈– Ÿß ÿ¥¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈∑’Ëμ°§â“ß®“°À—«‡®“–√“°‡∑’¬¡∑’Ëºà“π
°“√„™â‡®“–„π§√—Èß∑’Ë 1 §√—Èß∑’Ë 10 ·≈– §√—Èß∑’Ë 20

Table 1 Mean, standard deviation (S.D.), minimum and maximum of chromium and nickel residues (μg/g) in
bone from the drills were used the first round, tenth round and twentieth round

repeated implant Chromium residues (μg/g) Nickel residues (μg/g)

drilling (round)

Mean ± S.D. Min Max Mean ± S.D. Min Max

1st round 0.045 ± 0.124 0.000 0.413 0.034 ± 0.049 0.000 0.138

10th round 0.090 ± 0.079 0.020 0.255 0.092 ± 0.103 0.000 0.277

20th round 0.249 ± 0.347 0.000 1.180 0.197 ± 0.135 0.005 0.460

*indicates statistically significant difference in residual chromium and nickel in bone (p < 0.05)

[[*

*

[*
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√Ÿª∑’Ë 3 ≈—°…≥–æ◊Èπº‘«À—«‡®“–√“°‡∑’¬¡®“°°≈âÕß®ÿ≈∑√√»πå™π‘¥ àÕß°√“¥, A §◊Õ μ”·Àπàß»÷°…“

Fig. 3 Surface of implant drill from scanning electron microscope, A is study area
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Most metal components on surface of implant drill = Fe**, Cr*, Ni, Mo, Si, C

Mosts metal components on surface of implant drill = Ti**, Fe*, Cr, C, Ni, Cu

Mosts metal components on surface of implant drill = Ti**, N*, Fe

√Ÿª∑’Ë 4 ‚≈À–∑’Ë‡ªìπÕß§åª√–°Õ∫∫√‘‡«≥æ◊Èπº‘«À—«‡®“–√“°‡∑’¬¡¥â«¬Õÿª°√≥å«‘‡§√“–Àå√—ß ’‡ÕÁ°´å
** Õß§åª√–°Õ∫¢Õß‚≈À–∑’Ëæ∫¡“°∑’Ë ÿ¥∫√‘‡«≥æ◊Èπº‘«
* Õß§åª√–°Õ∫¢Õß‚≈À–∑’Ëæ∫¡“°‡ªìπ≈”¥—∫μàÕ¡“∫√‘‡«≥æ◊Èπº‘«

Fig. 4 Metal component on surface of implant drill by SEM-EDS/EDX
** The most component of metal found on implant surface
* The second rank of metal found on implant surface
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°“√ √â“ßÀ—«‡®“–‡æ◊ËÕ∑”„ÀâÀ—«‡®“–¡’§«“¡§¡·≈–§ß∑πμàÕ

°“√„™âß“π‰¥â¬“«π“π¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫À—«‡®“–‡À≈Á°°≈â“

§“√å‰∫¥å∑’Ë‰¡àºà“π°“√‡§≈◊Õ∫º‘« ·≈–‡¡◊ËÕ«‘‡§√“–Àå∏“μÿ‚≈À–∑’Ë

‡ªìπÕß§åª√–°Õ∫„πÀ—«‡®“–∑’Ë‡§≈◊Õ∫π’È¡—°æ∫∏“μÿ‰∑∑“‡π’¬¡

 Ÿß7 º≈¢Õß‚≈À–∫√‘‡«≥æ◊Èπº‘«À—«‡®“–√’¡‡¡Õ√å∑’Ëº≈‘μ¢÷Èπ„π

‚§√ß°“√«‘®—¬æ—≤π“º≈‘μ√“°øíπ‡∑’¬¡·≈–Õÿª°√≥å ∑’Ëæ∫

 ‡ª§μ√—¡∏“μÿ‰∑∑“‡π’¬¡∑’Ë Ÿß√à«¡°—∫‰π‚μ√‡®π·≈–·∑∫‰¡à

æ∫‚§√‡¡’¬¡·≈–π‘°‡°‘≈∫√‘‡«≥À—«‡®“–‡≈¬ ®÷ßÕ“®‡°‘¥®“°

°“√‡§≈◊Õ∫º‘«∑’Ë¡’§«“¡Àπ“¡“°¥â«¬‰∑∑“‡π’¬¡‰π‰μ√¥å ∑”

„Àâ°√–· Õ‘‡≈§μ√Õπ®“°‡§√◊ËÕß√—ß ’‡ÕÁ°´å‰¡à “¡“√∂¬‘ßºà“π

∑–≈ÿ§«“¡Àπ“¢Õß™—Èπ‡§≈◊Õ∫º‘«‰ª∂÷ß·°π‡À≈Á°°≈â“‰√â π‘¡‰¥â

´÷Ëß∏“μÿ∑’Ë¡’ª√‘¡“≥πâÕ¬°«à“ 1% ‚¥¬πÈ”Àπ—°®–‰¡à· ¥ß„Àâ‡ÀÁπ

‡ªìπ§à“ ‡ª§μ√—¡„π°√“ø ‡¡◊ËÕ«‘‡§√“–Àå¥â«¬«‘∏’π’È8

‡π◊ËÕß¥â«¬¢âÕ®”°—¥¥â“π∑ÿπ∑√—æ¬å °“√«‘®—¬π’È®÷ß»÷°…“

‡©æ“–°“√μ°§â“ß¢Õß‚§√‡¡’¬¡·≈–π‘°‡°‘≈‡∑à“π—Èπ ‡π◊ËÕß®“°

¡’ß“π«‘®—¬æ∫«à“π‘°‡°‘≈·≈–‚§√‡¡’¬¡¡’º≈∑”„Àâ°√–∫«π°“√

 – ¡·√à∏“μÿ„π°√–¥Ÿ°‚¥¬‡©æ“–°“√ – ¡¢Õß·§≈‡´’¬¡

·≈–øÕ øÕ√— „π°√–¥Ÿ°¡’ª√‘¡“≥πâÕ¬≈ß ·≈–°“√μ°§â“ß

‰ÕÕÕπ¢Õß‚≈À– ç‚§√‡¡’¬¡é ¡’º≈μàÕ°“√≈¥°“√·∫àßμ—«¢Õß

‡´≈≈åÕÕ ∑’‚Õ∫≈“  ·≈–≈¥°“√ —ß‡§√“–Àå “√√Õ∫Ê ‡´≈≈å∑’Ë

∑”„Àâ‡°‘¥°“√μÕ∫ πÕß¢Õß‡´≈≈å √â“ß°√–¥Ÿ°‡ª≈’Ë¬π·ª≈ß‰ª3,4

Õ¬à“ß‰√°Áμ“¡ À—«‡®“–‡À≈Á°°≈â“‰√â π‘¡¬—ßª√–°Õ∫¥â«¬∏“μÿ

Õ◊ËπÊ ÷́Ëß°“√μ°§â“ß¢Õß‚≈À–„π√–¥—∫∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡ªìπ

æ‘…À√◊ÕªØ‘°√‘¬“√–À«à“ß “√ª√–°Õ∫¢Õß‚≈À–μà“ß™π‘¥°—π∑’Ë

μ°§â“ß„π°√–¥Ÿ°‡ªìπ ‘Ëß∑’ËμâÕß∑”°“√»÷°…“μàÕ‰ª

 √ÿª

‡¡◊ËÕ„™â™ÿ¥À—«‡®“–√“°øíπ‡∑’¬¡∑’Ëª√–°Õ∫¥â«¬À—«‡®“–
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·Ààß™“μ‘ ·ºπß“π«‘®—¬·∫∫∫Ÿ√≥“°“√∑“ß¥â“π«— ¥ÿÕÿª°√≥å

·≈–‡§√◊ËÕß¡◊Õ∑“ß°“√·æ∑¬å∑’Ë„Àâ∑ÿπ π—∫ πÿπ°“√«‘®—¬ ·≈–
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Abstracts

Objective To study the concentration of chromium and nickel residues in bone occurred after using
repeated implant drill set burs (The first, tenth and twentieth round of drilling)

Materials and methods This study used 11 bovine mandibles. Each mandible was cut into 21 bone
blocks with the size of 8 x 8 x 12 cubic millimeters. One bone block was randomly selected to be as
control. The other 20 bone blocks were also randomly selected in drilling process. One set of drill was
used for one mandible. Each set of drill consisted of: 2-millimeter tapered tip bur (Replace Select
Nobel Biocare), 3-millimeter tapered bur (Replace Select Nobel Biocare) and 3.7-millimeter reamer
bur (The implant research project). Drilling was performed on each bone block by using various
diameters of drill burs from small to large diameter. Drilling force, rotation speed, and depth of drilling
were controlled in drilling process. Chromium and nickel residues in bone were detected by graphite
furnace atomic absorption spectrometer in the controlled bone block, the first drilled bone block,
the tenth drilled bone block and the twentieth drilled bone block. Data were analyzed by Kruskal-
Wallis, with predetermined significant level of 0.05.

Results Residual chromium and nickel were found the most in bone when the drills were used in the
twentieth round and found the least when the drills were used in the first round. Residual chromium in
bone from the first round drills was significantly less than that of the tenth and the twentieth round
drills. However, residual nickel in bone was significantly different between the first round drills and
the twentieth round drills

Conclusion The study of chromium and nickel residues in bone found that using repeated drill set
bur following this research can cause chromium and nickel residues in bone. Residual chromium and
nickel were found the most when used in the twentieth round and were significantly greater than that
of the new ones.

(CU Dent J. 2011;34:99-108)
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