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∫∑§—¥¬àÕ 
 °“√„™âÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°„πß“π∑—πµ°√√¡®—¥

øíπ‰¥â√—∫§«“¡π‘¬¡Õ¬à“ß·æ√àÀ≈“¬·≈–™à«¬„Àâ°“√

√—°…“∑’Ë¬ÿàß¬“°´—∫´âÕπ¡’§«“¡”‡√Á®Ÿß ·µàÀ¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°∑—ÈßÀ¡¥π”‡¢â“®“°µà“ßª√–‡∑»„π√“§“Ÿß 

°“√º≈‘µÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°¢÷Èπ„™â‡Õß®÷ß‡ªìπ·π«∑“ß

Àπ÷Ëß„π°“√≈¥¢âÕ®”°—¥¥â“π§à“„™â®à“¬·°àºŸâªÉ«¬ À¡ÿ¥

‡°≈’¬«¢π“¥‡≈Á°∑’Ëº≈‘µ¢÷Èπ‡Õß∑”¥â«¬‚≈À–º¡‰∑‡∑-

‡π’¬¡·≈–‡À≈Á°°≈â“‰√âπ‘¡∂Ÿ°π”¡“»÷°…“‡∫◊ÈÕßµâπ¥â«¬

°“√∑¥Õ∫§ÿ≥¡∫—µ‘µ â“π∑“πµàÕ°“√∫‘¥„πÀâÕß

ªØ‘∫—µ‘°“√‡ª√’¬∫‡∑’¬∫°—∫À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ëπ”

‡¢â“®“°µà“ßª√–‡∑»  º≈°“√»÷°…“æ∫«à“À¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°∑’Ëº≈‘µ¢÷Èπ‡Õß¡’§ÿ≥¡∫—µ‘µâ“π∑“πµàÕ·√ß∫‘¥

‰¡à·µ°µà“ß®“°À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ëπ”‡¢â“®“°µà“ß

ª√–‡∑»∑—Èß™π‘¥‚≈À–º¡‰∑‡∑‡π’¬¡·≈–‡À≈Á°°≈â“‰√â

Abstract 
 Nowadays, miniscrew implants are widely 

used for the treatment of complicated ortho-

dontic cases with satisfactory outcomes. 

However, currently available products are 

imported, which cause high expenses in clinical 

practices.  Therefore, the author has domestically 

produced custom-made miniscrew implants from 

medical-grade titanium alloy and stainless steel.  

The purpose of this study was to test the 

torsional properties of these miniscrews and to 

compare them to imported miniscrew implants in 

vitro. Custom-made titanium alloy miniscrew 

implants, custom-made stainless steel miniscrew 

implants, titanium alloy miniscrew implants 

∫∑«‘∑¬“°“√ 
Original Article 
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∫∑π” 
 „πªí®®ÿ∫—π À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°‰¥â√—∫§«“¡π‘¬¡

‡ªìπÕ¬à“ßŸß„π°“√„™â‡æ◊ËÕ‡ªìπÀ≈—°¬÷¥™—Ë«§√“«”À√—∫ß“π

∑—πµ°√√¡®—¥øíπ(1) ‡π◊ËÕß®“°À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°“¡“√∂ 

¬÷¥µ‘¥°—∫°√–¥Ÿ°‰¥â¥’(2) ¢—ÈπµÕπ°“√„™âß“π‰¡à¬ÿàß¬“°¡’√Ÿª

·∫∫„Àâ‡≈◊Õ°Õ¬à“ßÀ≈“°À≈“¬(3) ·≈–™à«¬„Àâ°“√√—°…“∑’Ë

¬ÿàß¬“°´—∫´âÕπ¡’§«“¡”‡√Á®Ÿß(4) ·µàÀ¡ÿ¥‡°≈’¬«¢π“¥

‡≈Á°∑’Ë¡’®”Àπà“¬„π∑âÕßµ≈“¥≈â«π‡ªìπº≈‘µ¿—≥±å√“§“Ÿß

∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑»(5) ·≈–¬—ß‰¡àæ∫√“¬ß“π°“√º≈‘µ

À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°„πª√–‡∑»‰∑¬¡“°àÕπ 

 µ—«Õ¬à“ßÀ¡ÿ¥‡°≈’¬«∑’Ëπ”‡¢â“¡“®“°µà“ßª√–‡∑»‡™àπ 

À¡ÿ¥‡°≈’¬«‚≈À–º¡‰∑‡∑‡π’¬¡√ÿàπ¥ŸÕÕ≈∑Õª (Dual 

Top) ¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 1.6 ¡‘≈≈‘‡¡µ√ ¢Õß∫√‘…—∑

‡®≈‡¡¥¥‘§Õ≈ (Jeil Medical) ª√–‡∑»“∏“√≥√—∞

‡°“À≈’„µâ ·≈–À¡ÿ¥‡°≈’¬«‡À≈Á°°≈â“‰√âπ‘¡¢Õß‰∫‚Õ‡√¬å 

π‘¡·≈–‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠√–À«à“ß

À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’ Ëº≈‘µ¢÷ Èπ‡Õß¥â«¬‚≈À–º¡

‰∑‡∑‡π’¬¡·≈–‡À≈Á°°≈â“‰√âπ‘¡ √ÿª À¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°∑’Ëº≈‘µ¢÷Èπ‡Õß¡’§ÿ≥¡∫—µ‘µâ“π∑“πµàÕ·√ß∫‘¥

„°≈â‡§’¬ß°—∫À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’ Ëπ”‡¢â“®“°µà“ß

ª√–‡∑»  

 

 

 

 

 

 

 

 

 

 

 

 

 

§””§—≠: À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á° ‚≈À–º¡‰∑‡∑‡π’¬¡ 

‡À≈Á°°≈â“‰√âπ‘¡ §ÿ≥¡∫—µ‘µâ“π∑“πµàÕ°“√∫‘¥ 

imported from Republic of Korea and stainless 

steel miniscrew implants imported from 

Republic of China were compared. Torsion force 

was measured by an Instron universal testing 

machine until the implants broke and the twist 

angle of the miniscrew with maximum force was 

measured. The results showed that the torsional 

properties of the custom-made titanium alloy and 

stainless steel miniscrew implants  were not 

statistically significantly different from those of 

the imported miniscrew implants (p>.05). Also, 

the comparison between custom-made titanium 

alloy and custom-made stainless steel miniscrew 

implants showed no significant difference (p>

.05). In conclusion, the torsional properties of the 

custom-made titanium alloy and stainless steel 

miniscrew implants were similar to those of the 

imported products. 

 

Keywords : Miniscrew, Titanium alloy, Stainless 

steel, Torsional properties 

(Bioray) ¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 1.5 ¡‘≈≈‘‡¡µ√ 

ª√–‡∑»“∏“√≥√—∞®’π (‰µâÀ«—π) ‡ªìπÀ¡ÿ¥‡°≈’¬«π”‡¢â“∑’Ë

¡’§«“¡µâ“π∑“πµàÕ·√ß∫‘¥Ÿß ´÷Ëß∫√‘…—∑ºŸâº≈‘µ ·π–π”„Àâ

„™âªí°„π∫√‘‡«≥∑’Ë¡’°√–¥Ÿ°Àπ“·πàπ ‡™àπ À‘Èß¢“°√√‰°√

≈à“ß (buccal shelf)(6)  

 °“√º≈‘µÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°¢÷Èπ‡Õß“¡“√∂∑”‰¥â

‚¥¬„™â·∑àß‚≈À–„π™—Èπ§ÿ≥¿“æß“π»—≈¬°√√¡ (Surgical 

grade) π”¡“°≈÷ß¥â«¬‡§√◊ËÕß°≈÷ß∑’Ë¡’§ÿ≥¿“æŸß´÷Ëß∑”„Àâ

¡’µâπ∑ÿπ∑’ËµË”°«à“°“√π”‡¢â“À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°®“°µà“ß

ª√–‡∑»    

 §ÿ≥¡∫—µ‘∑“ß°“¬¿“æ¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ë¡’

º≈µàÕ°“√„™âß“π∑“ß§≈‘π‘°¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬ 3 ª√–°“√ 

‰¥â·°à ™π‘¥¢Õß«—¥ÿ∑’Ëº≈‘µ(3) ∑—Èßπ’ÈÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ë

π”‡¢â“®“°µà“ßª√–‡∑»à«π„À≠àº≈‘µ¥â«¬‚≈À–º¡

‰∑‡∑‡π’¬¡À√◊Õ‡À≈Á°°≈â“‰√âπ‘¡ πÕ°®“°π’È ¢π“¥‡âπ
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ºà“π»Ÿπ¬å°≈“ß 1.6 ¡‘≈≈‘‡¡µ√ ¬“« 10.6 ¡‘≈≈‘‡¡µ√ 

ª√–°Õ∫¥â«¬à«πÀ—« §Õ ·æ≈∑øÕ√å¡·≈–≈”µ—«¡’‡°≈’¬«

‡ªìπ√Ÿªµ—««’·∫∫§√’∫¡¡“µ√ (V-Shape symmetrical 

buttress)  À¡ÿ¥‡°≈’¬« TAJ ·≈–À¡ÿ¥‡°≈’¬« SSCM ∂Ÿ°

‡®“–√Ÿ∑’Ë§Õ‡ªìπ«ß°≈¡¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 0.5 ¡‘≈≈‘-

‡¡µ√ À¡ÿ¥‡°≈’¬«‡À≈Á°°≈â“‰√âπ‘¡¢π“¥‡âπºà“π»Ÿπ¬å-

°≈“ß 1.5 ¡‘≈≈‘‡¡µ√ ¬“« 10.2 ¡‘≈≈‘‡¡µ√ ¢Õß‰∫‚Õ‡√¬å 

(Stainless Steel Bioray,SSB) ¡’√Ÿª√à“ß‡ªìπ∑√ß°√«¬ ¡’

à«π¢ÕßÀ—«µàÕ°—∫≈”µ—«‚¥¬‰¡à¡’à«π¢Õß·æ≈∑øÕ√å¡ ¡’

‡°≈’¬«·∫∫§√’∫‰¡à¡¡“µ√ ‡°≈’¬«¥â“π∫π∑”¡ÿ¡°—∫≈”

µ—« 90 Õß»“ ‡°≈’¬«¥â“π≈à“ß∑”¡ÿ¡°—∫≈”µ—« 45 Õß»“  

(√Ÿª∑’Ë 1) 

 

                    

 

 

 

 

 

 

√Ÿª∑’Ë 1  ≈—°…≥–¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑—Èß 4 ·∫∫ ∑’Ë

·¥ß¥â«¬¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

™π‘¥àÕß°√“¥∑’Ë°”≈—ß¢¬“¬ 15 ‡∑à“ 
Figure 1 SEM photomicrographs of the 4 mini-

screw implants (original magnification, 

15 times). 

 

  ·∑àß‚≈À–∑’Ëπ”¡“°≈÷ß¢÷Èπ√Ÿª‡ªìπÀ¡ÿ¥‡°≈’¬« TACM 

‡ªìπ·∑àß‚≈À–º¡‰∑‡∑‡π’¬¡ ª√–°Õ∫¥â«¬‰∑‡∑‡π’¬¡

√âÕ¬≈– 90 Õ≈Ÿ¡’‡π’¬¡√âÕ¬≈– 5.95 «“π“‡¥’¬¡√âÕ¬≈– 

3.98 ‚¥¬πÈ”Àπ—° ∑’Ë‡À≈◊Õ‡ªìπ§“√å∫Õπ ‰π‚µ√‡®π 

ÕÕ°´‘‡®π·≈–‡À≈Á° à«π·∑àß‚≈À–∑’Ëπ”¡“∑”‡ªìπÀ¡ÿ¥

‡°≈’¬« SSCM ‡ªìπ·∑àß‚≈À–‡À≈Á°°≈â“‰√âπ‘¡ª√–°Õ∫

¥â«¬‚§√‡¡’¬¡√âÕ¬≈– 17.55 π‘‡°‘≈√âÕ¬≈– 14.67 ‚¡≈‘ª-

¥‘π—¡√âÕ¬≈– 2.76 ‚¥¬πÈ”Àπ—° ∑’Ë‡À≈◊Õ‡ªìπ·¡ß°“π’ ´‘≈‘-

°Õπ §“√å∫Õπ ‰π‚µ√‡®π øÕøÕ√—·≈–∑Õß·¥ß ·∑àß

‚≈À–∑—Èß 2 ™π‘¥ ¡’¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 4 ¡‘≈≈‘‡¡µ√ 

º≈‘µ‚¥¬∫√‘…—∑ ´“ªªá (®’∫’) (ZAPP(GB)) ®”°—¥ ‡¡◊Õß

ºà“π»Ÿπ¬å°≈“ß¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°°Á‡ªìπªí®®—¬∑’Ë¡’

º≈µàÕ§ÿ≥¡∫—µ‘∑“ß°“¬¿“æ¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°

‡™àπ°—π À¡ÿ¥∑’Ë¡’¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß„À≠à°«à“¬àÕ¡¡’

§«“¡·¢Áß·√ß¡“°°«à“ ∑—Èßπ’È‡âπºà“π»Ÿπ¬å°≈“ß¢ÕßÀ¡ÿ¥

‡ªìπ‘Ëß∑’Ë”§—≠Õ¬à“ßÀπ÷ËßµàÕ°“√‡≈◊Õ°„™âß“π∑’Ë·µ°µà“ß

°—π(6) ∫√‘‡«≥∑’Ë¡’§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°¡“° ®”‡ªìπ

µâÕß‡≈◊Õ°„™âÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°¡’‡âπºà“π»Ÿπ¬å°≈“ß

¢π“¥„À≠à‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√À—°¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥

‡≈Á°„π√–À«à“ß¢—ÈπµÕπ°“√‰¢À¡ÿ¥ ´÷Ëß‡ªìπªí≠À“”§—≠

Õ¬à“ßÀπ÷Ëß∑’Ëæ∫‰¥â∫àÕ¬„π§≈‘π‘°(7) ª√–°“√ÿ¥∑â“¬°“√

ÕÕ°·∫∫¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°°Á¡’§«“¡”§—≠ °“√

ÕÕ°·∫∫à«πÀ—« ≈”µ—«·≈–≈—°…≥–¢Õß‡°≈’¬«„Àâ¡’

§«“¡·¢Áß·√ß¡“°¢÷Èπ ®–™à«¬∑”„Àâ∑πµàÕ·√ß∫‘¥‰¥â¡“°

¢÷Èπ‡™àπ°—π(8) 

 °“√∑√“∫∂÷ß§ÿ≥¿“æ∑“ß°“¬¿“æ¥â“π§«“¡µâ“π 

∑“πµàÕ·√ß∫‘¥¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°®–™à«¬≈¥‚Õ°“

‡°‘¥°“√À—°¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°‰¥â ‚¥¬∑—πµ·æ∑¬å

§«√§«∫§ÿ¡·√ß∑’Ë„™â„π°“√‰¢À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°‰¡à„Àâ

¡“°°«à“§ÿ≥¡∫—µ‘µâ“π∑“πµàÕ·√ß∫‘¥¢ÕßÀ¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°π—Èπ 

 °“√»÷°…“π’È¡’«—µ∂ÿª√–ß§å‡æ◊ ËÕ‡ª√’¬∫‡∑’¬∫§ÿ≥-

¡∫—µ‘µâ“π∑“πµàÕ·√ß∫‘¥√–À«à“ßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ë

º≈‘µ¢÷Èπ‡Õß·≈–À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ëπ”‡¢â“®“°µà“ß

ª√–‡∑»∑’Ë∑”¡“®“°‚≈À–º¡‰∑‡∑‡π’¬¡·≈–‡À≈Á°°≈â“‰√â

π‘¡ 

      

«—¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√ 
 À¡ÿ¥‡°≈’¬«‚≈À–º¡‰∑‡∑‡π’¬¡ ¢π“¥‡âπºà“π

»Ÿπ¬å°≈“ß 1.6 ¡‘≈≈‘‡¡µ√ ¬“« 10 ¡‘≈≈‘‡¡µ√ ¢Õß‡®≈‡¡¥

¥‘§Õ≈ (Titanium Alloy Jeil, TAJ) ≈—°…≥–‡ªìπ√Ÿª∑√ß

°√–∫Õ° ª√–°Õ∫¥â«¬à«πÀ—« §Õ ·æ≈∑øÕ√å¡ (Plate 

form) ·≈–≈”µ—«¡’à«π‡°≈’¬«·∫∫§√’∫‰¡à¡¡“µ√ 

(Asymmetrical buttress) ‡°≈’¬«¥â“π∫π∑”¡ÿ¡°—∫≈”

µ—« 90 Õß»“ ‡°≈’¬«¥â“π≈à“ß∑”¡ÿ¡°—∫≈”µ—« 45 Õß»“ 

À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’ Ëº≈‘µ¢÷ Èπ‡Õß∑”¥â«¬‚≈À–º¡

‰∑‡∑‡π’¬¡ (Titanium Alloy Custom-Made,TACM) 

·≈–‡À≈Á°°≈â“‰√âπ‘¡ (Stainless Steel Custom-

Made,SSCM) ¡’≈—°…≥–‡ªìπ√Ÿª∑√ß°√–∫Õ° ¢π“¥‡âπ
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‡™øøî≈¥å ª√–‡∑»Õ—ß°ƒ… ºà“π°“√√—∫√Õß¡“µ√∞“π¢Õß

∂“∫—π°“√∑¥Õ∫·≈–«—¥ÿ·ÀàßÕ‡¡√‘°“ (American 

Society of Testing and Material, ASTM)(9) «à“‡ªìπ

º≈‘µ¿—≥±å„π√–¥—∫∑’Ë„™â„π∑“ß°“√·æ∑¬å  

 À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑—Èß 4 ·∫∫ ®”π«π°≈ÿà¡≈– 10 

À¡ÿ¥ ∂Ÿ°π”¡“∑¥Õ∫§«“¡µâ“π∑“πµàÕ°“√∫‘¥ (Torsio- 

nal loading) ¥â«¬‡§√◊ËÕß¡◊Õ∑’Ë√â“ß¢÷Èπ‡Õß (√Ÿª∑’Ë 2) ´÷Ëß

ª√–°Õ∫¥â«¬ À—«®—∫ 2 ™ÿ¥∑’Ë«“ßÕ¬Ÿà„π·π«‡¥’¬«°—π À—«®—∫

¥â“πÀπ÷Ëß∂Ÿ°¬÷¥µ√÷ß°—∫∞“π¢Õß‡§√◊ËÕß¡◊Õ À—«®—∫π’È®–¬÷¥

°—∫À¡ÿ¥‡°≈’¬«®“°¥â“πª≈“¬‡¢â“¡“ 4 ¡‘≈‘‡¡µ√ À—«®—∫Õ’°

¥â“πÀπ÷Ëß¬÷¥°—∫·°π‚≈À–∑’ËÀ¡ÿπ√Õ∫µ≈—∫≈Ÿ°ªóπ 2 ™ÿ¥ 

·≈–∑”„Àâ≈◊Ëπ¥â«¬πÈ”¡—πÀ≈àÕ≈◊Ëπ ‡æ◊ËÕ§«∫§ÿ¡·°π‚≈À–„Àâ

À¡ÿπÕ¬Ÿà„π·π«·°π‡¥’¬«·≈–‡°‘¥·√ß‡’¬¥∑“ππâÕ¬∑’Ëÿ¥ 

À—«®—∫¥â“ππ’È„™â®—∫°—∫à«πÀ—«¢ÕßÀ¡ÿ¥‡°≈’¬« √–À«à“ß

µ≈—∫≈Ÿ°ªóπ 2 ™ÿ¥¡’·°π‡À≈Á° ‡âπºà“π»Ÿπ¬å°≈“ß 5.17 

‡´πµ‘‡¡µ√ ´÷Ëßæ—π¥â«¬≈«¥≈‘ß∑’Ë¡’¢π“¥‡âπºà“π»Ÿπ¬å 

°≈“ß 1.5 ¡‘≈≈‘‡¡µ√ ª≈“¬¥â“πÀπ÷Ëß¢Õß≈«¥≈‘ß¬÷¥°—∫

·°π‚≈À– Õ’°¥â“πÀπ÷Ëß¬÷¥°—∫µ—«®—∫¢Õß‡§√◊ËÕß∑¥Õ∫

Õ‘πµ√Õπ (Instron model 5566, Instron corp, USA) 

µ—«®—∫¢Õß‡§√◊ËÕß∑¥Õ∫Õ‘πµ√Õπ®–¥÷ßª≈“¬≈«¥≈‘ß

‡æ◊ËÕ„Àâ·°π‚≈À–À¡ÿπ¥â«¬Õ—µ√“‡√Á« 90 Õß»“ µàÕ 1 π“∑’ 

®π°«à“À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°À—° ‡æ◊ËÕÀ“§à“·√ß∫‘¥Ÿßÿ¥

·≈–¡ÿ¡∫‘¥¢≥–‡°‘¥·√ßŸßÿ¥¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥

‡≈Á°(10) 

 ‡æ◊ ËÕ™¥‡™¬°“√¬◊¥µ—«¢Õß≈«¥≈‘ß„π√–À«à“ß°“√

∑¥Õ∫ §à“¡ÿ¡∫‘¥¢ÕßÀ¡ÿ¥‡°≈’¬«∑’Ë«—¥‰¥â®–∂Ÿ°À—°≈∫

¥â«¬§à“°“√¬◊¥µ—«¢Õß≈«¥≈‘ß´÷ËßÀ“‰¥â®“°°“√¥÷ß≈«¥

≈‘ß¥â«¬‡§√◊ËÕß∑¥Õ∫Õ‘πµ√Õπ‚¥¬„™â·√ß¢π“¥ 0›120 

N.cm Õ—µ√“‡√Á« 90 Õß»“µàÕπ“∑’ (√Ÿª∑’Ë 3) 

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 3  °√“ø·¥ß°“√¬◊¥µ—«¢Õß≈«¥≈‘ß 
Figure 3 Graph shows elasticity of cable during 

torquing tests  

 

 §à“·√ß∫‘¥Ÿßÿ¥·≈–¡ÿ¡∫‘¥¢≥–‡°‘¥·√ßŸßÿ¥¢Õß

À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑—Èß 4 ·∫∫ ∂Ÿ°«‘‡§√“–Àå∑“ß∂‘µ‘

¥â«¬°“√∑¥Õ∫∫Õπ‡øÕ√å‚√π’ (Bonferroni test) ·≈– 

Õ‚π«“∑“ß‡¥’¬«  (one-way ANOVA) 

 
º≈°“√»÷°…“ 
µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬¢Õß·√ß∫‘¥Ÿßÿ¥ §à“‡©≈’Ë¬¡ÿ¡∫‘¥¢≥–‡°‘¥

·√ßŸßÿ¥·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π¢ÕßÀ¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°∑—Èß 4 ·∫∫ µ—«Õ—°…√„π«ß‡≈Á∫ªï°°“∑’Ë

‡À¡◊Õπ°—π·¥ß«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’Õ¬à“ß¡’

π—¬”§—≠∑“ß∂‘µ‘ (P>0.05) 
Table 1 Means and standard diviations for torque 

values and twist angle at maximum 

torque values of the 4 miniscrew 

implants. Identical letters indicate that 

the mean values are not significantly 

different (P>0.05) 

À¡ÿ¥‡°≈’¬« 

¢π“¥‡≈Á° 

·√ß∫‘¥Ÿßÿ¥(N.cm) ¡ÿ¡∫‘¥∑’Ë·√ß∫‘¥Ÿßÿ¥ 

(Õß»“) 
TAJ 65.60 + 2.51   {a} 142.64 + 15.51  {a} 

TACM 71.42 + 4.56 {a,b} 163.72 + 40.27  {a} 

SSCM 69.76 + 3.00 {a,b} 63.27 + 36.95  {b} 

SSB 77.47 + 13.04   {b}  51.87 + 12.24  {b} 

 

√Ÿª∑’Ë 2 A. ‡§√◊ËÕß¡◊Õ∑¥Õ∫§ÿ≥¡∫—µ‘°“√∫‘¥∑’Ëª√–°Õ∫

¢÷Èπ‡Õß 

 B. À—«®—∫À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°      
Figure 2 A. Custom-fabricated device for torsional 

test. 

 B. miniscrew holding jaws. 
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 °“√À—°¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑ÿ°À¡ÿ¥¡’≈—°…≥–

∑’Ë‡À¡◊Õπ°—π‚¥¬À—°∫√‘‡«≥‡°≈’¬«·√°™‘¥°—∫À—«®—∫∑’Ë∂Ÿ°¬÷¥

µ√÷ß°—∫∞“π¢Õß‡§√◊ËÕß¡◊Õ  

 SSB ¡’§à“‡©≈’Ë¬¢Õß·√ß∫‘¥Ÿßÿ¥ (77.47±13.04 

N.cm) ¡“°°«à“ TAJ ∑’Ë¡’§à“‡©≈’Ë¬¢Õß·√ß∫‘¥µË”ÿ¥ 

(65.60±2.51 N.cm) Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p=

.004) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ßÀ¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°™π‘¥‚≈À–º¡‰∑‡∑‡π’¬¡∑—ÈßÕß°≈ÿà¡ æ∫«à“§à“

‡©≈’Ë¬¢Õß·√ß∫‘¥Ÿßÿ¥¢Õß TAJ (65.60±2.51 N.cm) ‰¡à

·µ°µà“ß®“° TACM (71.42±4.56 N.cm) Õ¬à“ß¡’π—¬

”§—≠∑“ß∂‘µ‘ (p=.129) ‡™àπ‡¥’¬«°—∫À¡ÿ¥‡°≈’¬«¢π“¥

‡≈Á°™π‘¥‡À≈Á°°≈â“‰√âπ‘¡∑—ÈßÕß°≈ÿà¡´÷Ëßæ∫«à“‰¡à¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠ (p=.469) ¥—ßµ“√“ß∑’Ë 1 

 §à“‡©≈’Ë¬¡ÿ¡∫‘¥¢≥–‡°‘¥·√ßŸßÿ¥¢Õß TACM 

(163.72±40.27 Õß»“) ·≈– TAJ (142.64±15.51 Õß»“) 

‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p=1.0) „π

¢≥–∑’Ë§à“‡©≈’Ë¬¡ÿ¡∫‘¥¢≥–‡°‘¥·√ßŸßÿ¥¢Õß SSCM 

(63.27±36.95 Õß»“) ·≈– SSB (51.87±12.24 Õß»“) °Á‰¡à

·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘‡™àπ°—π (p=.681)  

∑’Ëπà“π„®§◊Õ¡ÿ¡∫‘¥¢≥–‡°‘¥·√ßŸßÿ¥¢ÕßÀ¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°∑’Ë∑”¡“®“°‚≈À–º¡‰∑‡∑‡π’¬¡∑—Èß 2 °≈ÿà¡ 

¡“°°«à“À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ë∑”¡“®“°‡À≈Á°°≈â“‰√â

π‘¡Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<.01)   

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 4  °√“ø·¥ß§«“¡—¡æ—π∏å√–À«à“ß§à“‡©≈’Ë¬¡ÿ¡∫‘¥

·≈–§à“‡©≈’Ë¬·√ß∫‘¥¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á° 
Figure 4 Graph demonstrate mean twist angles 

and mean torque values for fracture of 

the 4 miniscrews 

 

 

∫∑«‘®“√≥å 
 §ÿ≥¡∫—µ‘∑“ß°“¬¿“æ∑’ Ë”§—≠¢ÕßÀ¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°§◊Õ¡’§«“¡·¢Áß·√ß‡æ’¬ßæÕµàÕ°“√‰¢‡¢â“‰ª„π

°√–¥Ÿ°(8) „Àâ°“√¬÷¥Õ¬Ÿà∑’Ë¥’·≈–µâ“π∑“πµàÕ°“√÷°°√àÕπ(11) 

´ ÷ Ëß« —¥ÿ‰∑‡∑‡π’¬¡·≈–‡À≈Á°°≈â“‰√ âπ‘¡“¡“√∂„Àâ 

§ÿ≥¡∫—µ‘∑’ Ë‡À¡“–¡‡æ’¬ßæÕµàÕ°“√„™âß“π„π∑“ß

§≈‘π‘°(1,3,6,8) À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ëº≈‘µ¢÷Èπ‡Õß¥â«¬‚≈À–

º¡‰∑‡∑‡π’¬¡·≈–‡À≈Á°°≈â“‰√âπ‘¡∂Ÿ°º≈‘µ¥â«¬‡§√◊ËÕß

°≈÷ß‚≈À–„Àâ¡’¢π“¥·≈–√Ÿª∑√ß∑’Ë‡À¡◊Õπ°—π ∑—Èßπ’È§«“¡

·µ°µà“ß¢Õß«—¥ÿ∑’Ë„™âº≈‘µ∑—ÈßÕß™π‘¥·¥ß„Àâ‡ÀÁπ„π√Ÿª∑’Ë 

4 ´÷Ëßæ∫«à“ À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ëº≈‘µ¥â«¬‰∑‡∑‡π’¬¡¡’

§à“·√ß∫‘¥Ÿßÿ¥∑’ËµË”«à“À¡ÿ¥‡°≈’¬«™π‘¥‡À≈Á°°≈â“‰√âπ‘¡

·µà¡’¡ÿ¡∫‘¥∑’Ë·√ß∫‘¥Ÿßÿ¥¡“°°«à“ ‡π◊ËÕß®“°«—¥ÿ‰∑‡∑-

‡π’¬¡¡’§ÿ≥¡∫—µ‘¬◊¥À¬ÿàπ∑’Ë¥’ „π¢≥–∑’Ë‡À≈Á°°≈â“‰√âπ‘¡

®–·¥ß§ÿ≥≈—°…≥–‡¥àπ¢Õß°“√¡’§«“¡·¢Áß·√ß∑’ËŸß ´÷Ëß

Õ¥§≈âÕß°—∫°“√«‘®—¬∑’Ë¡’ºŸâ»÷°…“‰«â·≈â«(12,13) 

 ®“°°√“ø„π√Ÿª∑’Ë 4 æ∫«à“ ‡¡◊ËÕÀ¡ÿ¥‡°≈’¬«∂Ÿ°∫‘¥

¥â«¬·√ßª√–¡“≥ 40 N.cm ®π‡°‘¥¡ÿ¡∫‘¥‡°‘π°«à“ 50 

Õß»“  À¡ÿ¥‡°≈’¬«‰∑‡∑‡π’¬¡∑—ÈßÕß°≈ÿà¡¡’°“√Ÿ≠‡’¬

¢’¥®”°—¥§«“¡¬◊¥À¬ÿàπ (elastic limit) ·≈–‡√‘Ë¡‡°‘¥°“√

‡ª≈’Ë¬π√Ÿª·∫∫∂“«√ (permanent deformation) ´÷Ëß

—ß‡°µ‰¥â®“°≈—°…≥–¢Õß°√“ø∑’Ë¡’§«“¡™—π≈¥≈ß  ∑—Èßπ’È

À¡ÿ¥‡°≈’¬«‰∑‡∑‡π’¬¡∑—ÈßÕß™π‘¥“¡“√∂∑πµàÕ°“√∫‘¥

‰¥â®π∂÷ß¡ÿ¡∫‘¥ª√–¡“≥ 150 Õß»“®÷ß®–‡°‘π§«“¡∑π

·√ß¥÷ßŸßÿ¥ (ultimate tensile strength) ®π‡°‘¥°“√

·µ°À—°¢ÕßÀ¡ÿ¥‡°≈’¬« „πà«π¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°

™π‘¥‡À≈Á°°≈â“‰√âπ‘¡®–·¥ß§«“¡—¡æ—π∏å√–À«à“ß·√ß

∫‘¥·≈–¡ÿ¡∫‘¥Ÿßÿ¥∑’Ë·µ°µà“ß‰ª®“°À¡ÿ¥‡°≈’¬«™π‘¥

‰∑‡∑‡π’¬¡ ‚¥¬®–¡’§«“¡™—π¢Õß°√“ø∑’ËŸß¡“°°«à“À¡ÿ¥

‡°≈’¬«‰∑‡∑‡π’¬¡„π™à«ß·√°¢Õß°“√„Àâ·√ß∫‘¥ ´÷Ëß°√“ø¡’

≈—°…≥–¢Õß§«“¡™—π∑’Ë§àÕπ¢â“ß§ß∑’Ë ®π°√–∑—Ëß∂÷ß§«“¡

∑π·√ß¥÷ßŸßÿ¥·≈–‡°‘¥°“√·µ°À—°¢ÕßÀ¡ÿ¥‡°≈’¬« ¥â«¬

·√ß∫‘¥ª√–¡“≥ 65-75 N.cm ‚¥¬‰¡àª√“°Ø„Àâ‡ÀÁπ∂÷ß

§ÿ≥¡∫—µ‘¢Õß¿“ææ≈“µ‘° (plasticity) °àÕπ°“√·µ° 

À—°∑’Ë™—¥‡®π‡À¡◊Õπ«—¥ÿ‰∑‡∑‡π’¬¡ ”À√—∫„π°“√„™âß“π

∑“ß§≈‘π‘° À¡ÿ¥‡°≈’¬«™π‘¥‡À≈Á°°≈â“‰√âπ‘¡π—Èπ ¡’§«“¡

‡À¡“–¡°«à“„π°“√‡≈◊Õ°„™â‰¢„πµ”·Àπàß∑’Ë¡’§«“¡Àπ“

·πàπ¢Õß°√–¥Ÿ°Ÿß ‡π◊ËÕß®“°§«“¡“¡“√∂„π°“√∑πµàÕ
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·√ß∫‘¥∑’Ë¡“°°«à“  „π¢≥–∑’ËÀ¡ÿ¥‡°≈’¬«∑’Ë∑”¡“®“°‚≈À–

º¡‰∑‡∑‡π’¬¡¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 1.6  ¡¡. ‰¡à§«√

∂Ÿ°∫‘¥¥â«¬·√ß‡°‘π°«à“ 40 N.cm ´÷Ëß∑”„Àâ‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß¢ÕßÀ¡ÿ¥‡°≈’¬«¢÷Èπ ·¡â«à“¬—ß‰¡à‡°‘¥

°“√À—°¢ÕßÀ¡ÿ¥‡°≈’¬«°Áµ“¡ ‡π◊ËÕß®“°°“√∫‘¥µ—«®π‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß¢ÕßÀ¡ÿ¥‡°≈’¬«‰∑‡∑‡π’¬¡π—Èπ 

Õ“®àßº≈µàÕ‡∂’¬√¿“æ¢ÕßÀ¡ÿ¥‡°≈’¬«„π·ß à¢Õß

ª√‘¡“≥æ◊Èπº‘«—¡º—√–À«à“ßÀ¡ÿ¥‡°≈’¬«°—∫°√–¥Ÿ° ´÷Ëß

§«√∑”°“√»÷°…“„πª√–‡¥Áππ’È‡æ‘Ë¡‡µ‘¡µàÕ‰ª 

     πÕ°‡Àπ◊Õ®“°™π‘¥¢Õß«—¥ÿ∑’Ë„™âº≈‘µÀ¡ÿ¥‡°≈’¬«

¢π“¥‡≈Á°  ¢π“¥·≈–√Ÿª∑√ß¢ÕßÀ¡ÿ¥‡°≈’¬«‡ªìπÕ’°

ªí®®—¬”§—≠∑’Ëàßº≈Õ¬à“ß¬‘ËßµàÕ§ÿ≥¡∫—µ‘∑“ß°“¬¿“æ  

À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’ Ë„™â„π°“√»÷°…“§√— Èßπ’ È¡’√Ÿª∑√ß

°√–∫Õ°¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 1.6 ¡‘≈≈‘‡¡µ√ ¬°‡«âπ 

À¡ÿ¥‡°≈’¬«‡À≈Á°°≈â“‰√âπ‘¡¢Õß‰∫‚Õ‡√¬å (SSB) ∑’Ë¡’

¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 1.5 ¡‘≈≈‘‡¡µ√ ·≈–¡’√Ÿª√à“ß‡ªìπ

∑√ß°√«¬  ·¡â«à“°“√»÷°…“„πÕ¥’µ®–·¥ß„Àâ‡ÀÁπ«à“ 

À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ë¡’¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß‡≈Á° 

(1.5  ¡‘≈≈‘‡¡µ√) ®–¡’§«“¡·¢Áß·√ß·≈–§«“¡µâ“π∑“πµàÕ

·√ß∑’ËπâÕ¬°«à“À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°∑’Ë¡’¢π“¥‡âπºà“π

»Ÿπ¬å°≈“ß„À≠à (2.5  ¡‘≈≈‘‡¡µ√)(14) ·µàº≈°“√»÷°…“π’È ‰¡à

æ∫§«“¡·µ°µà“ß¢Õß§ÿ≥¡∫—µ‘µâ“π∑“πµàÕ·√ß∫‘¥

√–À«à“ßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 

1.5 ¡‘≈≈‘‡¡µ√ ·≈– 1.6 ¡‘≈≈‘‡¡µ√    

     à«π√Ÿª∑√ß¢ÕßÀ¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°π—Èπ √Ÿª∑√ß∑√ß

°√«¬®–¡’‡∂’¬√¿“æ·√°‡√‘Ë¡·≈–§«“¡·¢Áß·√ßŸß°«à“

À¡ÿ¥‡°≈’¬«¢π“¥‡≈Á°√Ÿª∑√ß°√–∫Õ°(15,16) ´÷ËßÕ“®‡ªìπÕ’°

ªí®®—¬Àπ÷Ëß∑’ËÕ¥§≈âÕß°—∫§ÿ≥¡∫—µ‘§«“¡µâ“π∑“π·√ß

∫‘¥¢ÕßÀ¡ÿ¥‡°≈’¬«‡À≈Á°°≈â“‰√âπ‘¡¢Õß‰∫‚Õ‡√¬å∑’Ë¡’§à“
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