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Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈: √“¬ß“πºŸâªÉ«¬ 3 √“¬

¡ÿ¢¥“ »‘√‘‡∑æ∑«’, ±’¶“¬ÿ  æ≈“ß°Ÿ√  ®Õ√åπ ,† ∏’√–»—°¥‘Ï  ¥”√ß√ÿàß‡√◊Õß,

¿—∑√πƒπ °“≠®π∫ÿ…¬å

°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑“ß§≈‘π‘° ‡ª√’¬∫‡∑’¬∫

√–À«à“ß«‘∏’°“√∑”§«“¡ –Õ“¥‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß°—∫°“√

∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ

 ÿ«√√≥ ª√– ß§åµ—π °ÿ≈, ∏π‘  ‡À¡‘π∑√å,† ™ÿµ‘¡“ ‰µ√√—µπå«√°ÿ≈

°“√æ—≤π“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ”À√—∫„™â„πª√–‡∑» 4:
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 ÿ™‘µ æŸ≈∑Õß, ¥“√≥’ µ—≥±å‰æ‚√®πå

ª√– ‘∑∏‘º≈¢Õß°“√„ à‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈ µàÕ°“√≈¥Õ“°“√

‡ ’¬«øíπ„ππ—°°’Ã“«à“¬πÈ”

®—π∑π“  Õ÷Èß™Ÿ»—°¥‘Ï, ®‘π¥“  π—π∑®‘«“°√™—¬,† §≥‘»√  æ“°‡æ’¬√,

ªî¬–πÿ™ ‡Õ°°â“πµ√ß

°“√§ß¢π“¥ —π°√–¥Ÿ°¿“¬À≈—ß°“√∂Õπøíπ¥â«¬«— ¥ÿ≈–≈“¬

™’«¿“æ (‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å): °“√»÷°…“∑“ß§≈‘π‘°·≈–

¿“æ√—ß ’„π¡πÿ…¬å

°Õ∫ ÿ¢  ¡∫—µ‘‡ªïò¬¡, »‘√‘«√√≥  —ææ–‡≈¢, Õ“∑‘æ—π∏ÿå æ‘¡æå¢“«¢”

°“√»÷°…“‚ª√µ’π„π∂ÿß¡◊Õ¬“ß„π‡™‘ßª√‘¡“≥·≈–§ÿ≥¿“æ

«π‘¥“ π‘¡¡“ππ∑å, ƒ¥’  ÿ√“ƒ∑∏‘Ï, æ‘¡≈ Õ—»« ÿ«√√≥,

™ÿµ‘¡“ µ‘¬“‡¥™“™—¬

°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß‚≈À–‡®◊Õæ◊Èπ∞“π ”À√—∫ß“π

§√Õ∫øíπ‚≈À–‡§≈◊Õ∫°√–‡∫◊ÈÕß µÕπ∑’Ë 1  ¡∫—µ‘∑“ß°≈

 ¡™“¬ Õÿ√æ’æ≈, æ’√–  ‘∑∏‘Õ”π«¬
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3.3 ∂“¡ºŸâ‡™’Ë¬«™“≠ (ask the expert) ‡ªìπ°“√µÕ∫
ªí≠À“∑“ß«‘™“°“√À√◊Õªí≠À“ß“π„π§≈‘π‘°¢ÕßºŸâ
Õà“π ‚¥¬ºŸâ‡™’Ë¬«™“≠‡©æ“– “¢“«‘™“π—ÈπÊ À√◊Õ
π”‡Õ“ªí≠À“∑’Ëπà“ π„®®“°°“√∂“¡µÕ∫„π
√–À«à“ß°“√ª√–™ÿ¡«‘™“°“√µà“ßÊ ¡“µ’æ‘¡æå‡æ◊ËÕ
„ÀâºŸâ∑’Ë‰¡à‰¥â‡¢â“√à«¡ª√–™ÿ¡‰¥â¡’‚Õ°“ √—∫∑√“∫

3.4 ®¥À¡“¬∂÷ß “√“≥’¬°√ (letter to the editor) ‡ªìπ
§”∂“¡À√◊Õ¢âÕ§‘¥‡ÀÁπ∑“ß«‘™“°“√∑’Ë‡ÀÁπ«à“®–‡°‘¥
ª√–‚¬™πåµàÕºŸâÕà“π·≈–«‘™“™’æ‚¥¬ à«π√«¡

3.5 ¬àÕ√“¬ß“π«‘®—¬ À√◊Õ«‘®“√≥åÀπ—ß ◊Õ„À¡à∑’Ëπà“ π„®

°“√ àß∫∑§«“¡

„Àâ àß∫∑§«“¡µâπ©∫—∫ 1 ™ÿ¥ ·≈– ”‡π“Õ’° 2 ™ÿ¥ æ√âÕ¡
®¥À¡“¬π” àß ‡æ◊ËÕ√–∫ÿª√–‡¿∑¢Õß∫∑§«“¡ ·≈–‡æ◊ËÕ¬◊π¬—π«à“
‰¥â àß∫∑§«“¡¡“‡æ◊ËÕµ’æ‘¡æå‡©æ“–„π«‘∑¬“ “√∑—πµ·æ∑¬-
»“ µ√å©∫—∫π’È‡æ’¬ß·Ààß‡¥’¬«‡∑à“π—Èπ æ√âÕ¡≈“¬¡◊Õ™◊ËÕ¢ÕßºŸâ·µàß
∑ÿ°§π (¥ŸÀ—«¢âÕ≈‘¢ ‘∑∏‘Ï)

°√≥’∑’Ë∫∑§«“¡‰¥â√—∫°“√æ‘®“√≥“„Àâµ’æ‘¡æå  “√“≥’¬°√
®–·®âß„ÀâºŸâ‡¢’¬π àß∫∑§«“¡µâπ©∫—∫∑’Ë·°â‰¢§√—Èß ÿ¥∑â“¬(À“°¡’
°“√·°â‰¢) æ√âÕ¡ àß·ºàπ∫—π∑÷° (diskette, floppy disk) ¢π“¥  3.5
π‘È« À√◊Õ ’́¥’√Õ¡ (CD ROM) ∑’Ë∫√√®ÿ‡π◊ÈÕÀ“·≈–¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà„π
∫∑§«“¡∑—ÈßÀ¡¥∑’Ë·°â‰¢·≈â« ‚¥¬∫∑§«“¡·≈–µ“√“ßµâÕß‡ªìπ
·øÑ¡¢âÕ¡Ÿ≈¢Õß‚ª√·°√¡ª√–¡«≈§”∑’Ë„™â°—∫‡§√◊ËÕßæ’´’ (PC Word

file) À√◊Õ ·øÑ¡¢âÕ¡Ÿ≈·∫∫æ’¥’‡Õø (pdf) ¿“æª√–°Õ∫∑’Ë‡ªìπ√Ÿª
·∫∫¥‘®‘∑—≈ (digital) §«√Ωíß (embedded) Õ¬Ÿà°—∫·øÑ¡¢âÕ¡Ÿ≈¢Õß
‡π◊ÈÕÀ“ ·≈–¡’·øÑ¡¢âÕ¡Ÿ≈·¬°µà“ßÀ“° ‚¥¬„™â√Ÿª·∫∫„¥°Á‰¥â (tiff,

eps, jpg) ∑’Ë “¡“√∂‡ªî¥‰¥â¥â«¬‚ª√·°√¡®—¥°“√¿“æ (Adobe

Photoshop) ∑—Èßπ’ÈºŸâ‡¢’¬π§«√¡’ ”‡π“‡°Á∫‰«â¥â«¬‡æ◊ËÕÕâ“ßÕ‘ß

°“√µ‘¥µàÕ‡°’Ë¬«°—∫∫∑§«“¡

 àß®¥À¡“¬æ√âÕ¡∫∑§«“¡‰¥â∑’Ë
 “√“≥’¬°√«‘∑¬“ “√∑—πµ·æ∑¬»“ µ√å
∑—πµ·æ∑¬ ¡“§¡·Ààßª√–‡∑»‰∑¬
71 ≈“¥æ√â“« 95
«—ß∑ÕßÀ≈“ß °√ÿß‡∑æœ 10310

°“√‡µ√’¬¡∫∑§«“¡

1. °“√æ‘¡æå„Àâ„™â™ÿ¥·∫∫Õ—°…√ (font) ∑’ËÕà“πßà“¬ ¢π“¥µ—«
Õ—°…√ 16 √–¬–Àà“ß√–À«à“ß∫√√∑—¥ Õß™àÕß (double spacing) „™â
°√–¥“…æ‘¡æå —Èπ¢π“¥‡Õ ’Ë (A4) À√◊Õ 21.2 x 29.7 ´¡. æ‘¡æå
Àπâ“‡¥’¬« æ‘¡æå„ÀâÀà“ß®“°¢Õ∫°√–¥“…Õ¬à“ßπâÕ¬ 2.5 ´¡. ∑ÿ°
¥â“π À¡“¬‡≈¢Àπâ“„ÀâÕ¬Ÿà∑’Ë¡ÿ¡¢«“∫π ∫∑§«“¡‰¡à§«√¬“«‡°‘π 8
Àπâ“«“√ “√ À√◊Õª√–¡“≥ 24 Àπâ“°√–¥“…æ‘¡æå —Èπ π—∫√«¡
µ“√“ß·≈–√Ÿª¿“æª√–°Õ∫¥â«¬

2. §”¿“…“‰∑¬„Àâ„™âµ—« –°¥µ“¡æ®π“πÿ°√¡©∫—∫
√“™∫—≥±‘µ¬ ∂“π (©∫—∫≈à“ ÿ¥ªïæ.». 2542) »—æ∑å¿“…“
Õ—ß°ƒ…∑’Ë„™âªπ°—∫¿“…“‰∑¬„Àâ·ª≈‡ªìπ¿“…“‰∑¬ ‚¥¬‡¢’¬π§”
‡¥‘¡°”°—∫‰«â„π«ß‡≈Á∫‡©æ“–§√—Èß·√°∑’Ë°≈à“«∂÷ß À“°§”„¥∑’Ë
√“™∫—≥±‘µ¬ ∂“π∫—≠≠—µ‘‰«â·≈â«„Àâ„™â»—æ∑å∫—≠≠—µ‘π—Èπ ∂â“‰¡à‰¥â
∫—≠≠—µ‘‰«â „Àâ„™â«‘∏’°“√‡¢’¬π∑—∫»—æ∑å¿“…“‰∑¬µ“¡À≈—°‡°≥±å

* ¢âÕ§«“¡ à«π„À≠à§—¥¡“®“°ΩÉ“¬ “√“≥’¬°√ ªï 2546 °“√ª√—∫‡ª≈’Ë¬π ·≈–·°â‰¢‡æ‘Ë¡‡µ‘¡‰¥âÕâ“ßÕ‘ß®“° International Committee of Medical Journal Editors: Uniform

Requirements for Manuscripts Submitted to Biomedical Journals: Updated November 2003



°“√∑—∫»—æ∑å ©∫—∫√“™∫—≥±‘µ¬ ∂“π (À√◊Õ¥Ÿ‰¥â®“°
www.royin.go.th) ·≈–«ß‡≈Á∫§”‡¥‘¡°”°—∫‰«â‡©æ“–§√—Èß·√°‡™àπ
‡¥’¬«°—π

3. Àπà«¬µà“ßÊ ‰¥â·°à Àπà«¬¢Õß§«“¡¬“« §«“¡ Ÿß πÈ”
Àπ—° ª√‘¡“µ√ ‡ªìπµâπ §«√„™â√–∫∫‡¡µ√‘° (metric units) Õÿ≥À¿Ÿ¡‘
§«√„™â‡ªìπÕß»“‡´≈‡ ’́¬  §«“¡¥—π§«√„™â‡ªìπ ¡¡.ª√Õ∑ °“√«—¥
∑“ß‚≈À‘µ (hematologic) ·≈–∑“ß‡§¡’§≈‘π‘° (clinical chemistry)

„™â√–∫∫‡¡µ√‘°„π√Ÿª¢Õß√–∫∫Àπà«¬ “°≈ À√◊Õ√–∫∫‡Õ ‰Õ (In-

ternational System Units À√◊Õ SI)
4. §”¬àÕ·≈– —≠≈—°…≥å „™â‡©æ“–§”¬àÕ¡“µ√∞“π (standard

abbreviation) ‰¡à§«√„™â§”¬àÕ„π™◊ËÕ‡√◊ËÕß·≈–∫∑§—¥¬àÕ §”‡µÁ¡¢Õß
§”¬àÕ§«√Õâ“ß‰«âµàÕ∑â“¬§”¬àÕ§√—Èß·√°„π‡π◊ÈÕ‡√◊ËÕß ¬°‡«âπ‡ªìπ
Àπà«¬¡“µ√∞“π„π°“√«—¥

5. °“√√–∫ÿ́ ’Ëøíπ Õ“®„™â°“√‡√’¬°™◊ËÕÕ¬à“ß‡¥’¬« ‡™àπ øíπ‡¢’È¬«
∫π¢«“ (À√◊Õ upper right canine „π∫∑§«“¡¿“…“Õ—ß°ƒ…) À√◊Õ
„™â —≠≈—°…≥åµ“¡√–∫∫ FDI two-digit notation ·≈–¡’™◊ËÕ„π«ß‡≈Á∫
µàÕ∑â“¬‡©æ“–§√—Èß·√°∑’Ë°≈à“«∂÷ß ‡™àπøíπ #31 (øíπµ—¥´’Ë°≈“ß
≈à“ß´â“¬)

6. ¿“æª√–°Õ∫ (Illustrations)

6.1 ¿“æª√–°Õ∫∑ÿ°ª√–‡¿∑√«¡∑—Èßµ“√“ßµâÕß¡’°“√
Õâ“ß∂÷ß„π∫∑§«“¡ ¢âÕ§«“¡·≈–µ—«Õ—°…√∑’Ë„™â„π
¿“æ·≈–µ“√“ß„Àâ„™â¿“…“Õ—ß°ƒ…  à«πµ—«‡≈¢„Àâ
„™â‡≈¢Õ“√∫‘° ·≈–§«√¡’®”π«π‡∑à“∑’Ë®”‡ªìπ
‡∑à“π—Èπ

6.2 ¿“æ∂à“¬ª°µ‘ „Àâ„™â¿“æ¢“«-¥” Õ—¥¥â«¬°√–¥“…
¡—π¢π“¥ 8.9x14 ´¡. (‚ª µå°“√å¥) ·≈–
¿“æ∂à“¬µâÕß™—¥‡®π ¿“æ ’„Àâ„™â‡¡◊ËÕ¡’§«“¡
®”‡ªìπ‡∑à“π—Èπ À√◊Õ„™â‚¥¬ºŸâ‡¢’¬π√—∫¿“√–§à“„™â
®à“¬‡Õß ¥â“πÀ≈—ß¢Õß¿“æ„Àâ‡¢’¬π™◊ËÕ‡√◊ËÕß
À¡“¬‡≈¢µ“¡≈”¥—∫¢Õß¿“æ·≈–∑”‡§√◊ËÕßÀ¡“¬
· ¥ß¢Õ∫∫π¢Õß¿“æ

°√≥’¿“æª√–°Õ∫∑’Ë‡ªìπ√Ÿª·∫∫¥‘®‘∑—≈
(digital)   §«√¡’·øÑ¡¢âÕ¡Ÿ≈·¬°µà“ßÀ“° ‚¥¬„™â√Ÿª
·∫∫„¥°Á‰¥â (tiff, eps, jpg) ∑’Ë “¡“√∂‡ªî¥‰¥â¥â«¬
‚ª√·°√¡®—¥°“√¿“æ (Adobe Photoshop) ·≈–
§«√∫—π∑÷°¿“æ≈ß„π·ºàπ∫—π∑÷° (diskette) À√◊Õ´’
¥’√Õ¡ (CD ROM) ¥â«¬§«“¡≈–‡Õ’¬¥¢Õß¿“æ‰¡à
πâÕ¬°«à“ 300 ¥’æ’‰Õ (dpi)

6.3 ¿“æ√—ß ’ „Àâ∂à“¬√Ÿª®“°øî≈å¡‡Õ°´‡√¬åµâπ©∫—∫
‡ ’¬°àÕπ ·≈â«π”‰ªÕ—¥‡ªìπ¿“æ¢“«-¥” ‰¡à§«√Õ—¥

¿“æ®“°øî≈å¡‡Õ°´‡√¬å ‡æ√“–®–‰¥â¿“æ∑’Ëº‘¥®“°
§«“¡‡ªìπ®√‘ß À√◊Õπ”øî≈å¡‡Õ°´‡√¬å‰ª°√“¥¿“æ
(scan) ‡æ◊ËÕ·ª≈ß‡ªìπ¿“æª√–°Õ∫√Ÿª·∫∫¥‘®‘∑—≈
(‡™àπ‡¥’¬«°—∫¢âÕ 6.2)

6.4 ¿“æ≈“¬‡ âπ·≈–·ºπ¿Ÿ¡‘Õ“®‡¢’¬π≈ß∫π°√–¥“…
À√◊Õæ‘¡æå®“°§Õ¡æ‘«‡µÕ√å·≈–§«√„™âÀ¡÷° ’¥”
°√≥’∑’Ë¡’·øÑ¡¢âÕ¡Ÿ≈¿“æ„Àâ àß¡“¥â«¬

6.5 °√“ø ªØ‘∫—µ‘§≈â“¬¢âÕ 6.4 ·≈–µâÕß¡’§”∫√√¬“¬
·°πµ—Èß (ordinate) ·≈–·°ππÕπ (abscissa)

7. µ“√“ß (tables) „Àâ∑”µ“√“ß·¬°µà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß
‚¥¬æ‘¡æåÀπâ“≈–Àπ÷Ëßµ“√“ß ·≈–µâÕß¡’À—«¢âÕ (title) ·≈–‡™‘ßÕ√√∂
(footnote) ∫√√¬“¬§”¬àÕ  —≠≈—°…≥å À√◊Õ‡§√◊ËÕßÀ¡“¬∑’Ëª√“°Ø
„πµ“√“ß µ≈Õ¥®π§à“∑¥ Õ∫∑“ß ∂‘µ‘ (À“°¡’) Õ¬à“ß§√∫∂â«π
°“√æ‘¡æåµ“√“ß‰¡à„Àâ¡’‡ âπ·π«¥‘Ëß„πµ“√“ß ·≈–‰¡àµâÕß∑”°√Õ∫
µ“√“ß

∑—Èßπ’È‰¡àµâÕßµ‘¥¿“æª√–°Õ∫°—∫ ‘Ëß„¥Ê „Àâ„ à´Õß·¬°µà“ß
À“° æ‘¡æå§”∫√√¬“¬·µà≈–¿“æ‚¥¬‡√’¬ßµ“¡≈”¥—∫¿“æ„π
°√–¥“…·¬°·ºàπµà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß¢Õß∫∑§«“¡ °√≥’∑’Ë‡ªìπ
∫∑§«“¡¿“…“‰∑¬ „™â§”∫√√¬“¬‡ªìπ¿“…“‰∑¬§Ÿà°—∫¿“…“Õ—ß°ƒ…
 ”À√—∫∫∑§«“¡∑’Ë‡ªìπ¿“…“Õ—ß°ƒ… „Àâ¡’‡©æ“–§”∫√√¬“¬¿“æ
¿“…“Õ—ß°ƒ…‡∑à“π—Èπ ™◊ËÕ ’·≈–/À√◊Õ«‘∏’¬âÕ¡ §à“°”≈—ß¢¬“¬
( ”À√—∫¿“æ∑’ËµâÕß·®âß) „Àâ·®âß‰«â„πµÕπ∑â“¬¢Õß§”∫√√¬“¬¿“æ
À√◊ÕÕ“®· ¥ß‡ªìπ‡ âπ· ¥ß¢π“¥ (bar) ‰«â„π¿“æ ¿“æª√–°Õ∫
∑ÿ°™‘Èπ„Àâ„ à™◊ËÕ‡®â“¢Õß∫∑§«“¡¥â«¬

°“√‡µ√’¬¡∫∑§«“¡«‘®—¬

1. ™◊ËÕ‡√◊ËÕß (title page)

·ºàπ·√°æ‘¡æå¥â«¬¿“…“‰∑¬„Àâ√–∫ÿ™◊ËÕ‡√◊ËÕß∑’Ë —Èπ°–∑—¥√—¥
™—¥‡®π ·µà§√Õ∫§≈ÿ¡§«“¡À¡“¬¢Õß‡π◊ÈÕ‡√◊ËÕß∑—ÈßÀ¡¥
‰¥âÕ¬à“ß¥’ ·≈–‰¡à§«√„™âµ—«Õ—°…√¬àÕ ·ºàπ·√°π’Èæ‘¡æå
¥â«¬¿“…“‰∑¬ ™◊ËÕ‡√◊ËÕß ™◊ËÕºŸâ‡¢’¬π «ÿ≤‘°“√»÷°…“ ·≈–
µ”·Àπàß ∂â“¡’ºŸâ‡¢’¬π¡“°°«à“Àπ÷Ëß§π „Àâ‡√’¬ß≈”¥—∫
°àÕπÀ≈—ßµ“¡∑’ËµâÕß°“√  ∂“∫—π∑’Ë∑”ß“π¢ÕßºŸâ‡¢’¬π
∫∑§«“¡ ∑’Ëµ‘¥µàÕ∑“ß‰ª√…≥’¬å‰¥â –¥«°√«¥‡√Á«
À¡“¬‡≈¢‚∑√»—æ∑å À¡“¬‡≈¢‚∑√ “√ Õ’‡¡≈ (e-mail) ·≈–
√–∫ÿ·À≈àß‡ß‘π∑ÿπ (∂â“¡’)

·ºàπ∑’Ë Õßæ‘¡æå¥â«¬¿“…“Õ—ß°ƒ… ‚¥¬æ‘¡æå
¢âÕ§«“¡∑’Ëµ√ß°—π°—∫·ºàπ·√°∑ÿ°ª√–°“√

2. ∫∑§—¥¬àÕ (abstract)

‡¢’¬π∫∑§—¥¬àÕ∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ª√–°Õ∫



¥â«¬ ™◊ËÕ‡√◊ËÕß «—µ∂ÿª√– ß§å «‘∏’°“√ º≈  √ÿªº≈ ‰¡à√–∫ÿ
 ‘Ëß„¥∑’Ë¡‘‰¥âª√“°Ø„π‡π◊ÈÕ‡√◊ËÕß ·≈–∫∑§—¥¬àÕ‰¡àµâÕß
Õâ“ßÕ‘ß‡Õ° “√ √Ÿª¿“æ µ“√“ß„¥Ê ∑—Èß ‘Èπ  ”À√—∫øíπ∑’Ë
√–∫ÿ‡ªìπ´’Ë„Àâ‡¢’¬π‡ªìπ™◊ËÕ·∑π°“√„™â —≠≈—°…≥å „π
∫∑§—¥¬àÕ (¿“…“‰∑¬) ‰¡à„™â»—æ∑å¿“…“Õ—ß°ƒ…À“°·µà
·ª≈ À√◊Õ‡¢’¬π∑—∫»—æ∑å‡ªìπ¿“…“‰∑¬‡ ’¬°àÕπ·≈–‰¡à
µâÕß«ß‡≈Á∫§”‡¥‘¡  ”À√—∫∫∑§—¥¬àÕ¿“…“Õ—ß°ƒ… „Àâ¡’
§«“¡¬“«‰¡à‡°‘π 250 §” ·≈–¡’§” ”§—≠ (key words)

ª√–¡“≥ 3-5 §” ∑â“¬∫∑§—¥¬àÕ¥â«¬ ‚¥¬‡√’¬ß§”
 ”§—≠µ“¡µ—«Õ—°…√ ·≈–§—Ëπ¥â«¬‡§√◊ËÕßÀ¡“¬Õ—≤¿“§ (;)

µ”·Àπàß¢Õß∫∑§—¥¬àÕ∑’Ë‡ªìπ¿“…“‡¥’¬«°—π°—∫∑’Ë„™â
„π∫∑§«“¡ „ÀâÕ¬Ÿàµ“¡À≈—ß™◊ËÕ‡√◊ËÕß  à«π∫∑§—¥¬àÕ∑’Ë
‰¡à„™à¿“…“∑’Ë„™â„π∫∑§«“¡„ÀâÕ¬ŸàµàÕ®“°∫—≠™’‡Õ° “√
Õâ“ßÕ‘ß

3. ‡π◊ÈÕ‡√◊ËÕß (text) „™â¿“…“‰∑¬≈â«πÀ√◊Õ¿“…“Õ—ß°ƒ…≈â«π
‚¥¬¡’°“√≈”¥—∫À—«¢âÕ¢Õß‡π◊ÈÕ∫∑§«“¡¥—ßπ’È
3.1 ∫∑π” (introduction) °≈à“«∂÷ß‡Àµÿº≈À√◊Õ§«“¡

 ”§—≠¢Õßªí≠À“„π°“√«‘®—¬ «—µ∂ÿª√– ß§å
¢Õ∫‡¢µ¢Õß°“√«‘®—¬ „π∫∑π”§«√¡’°“√ª√‘∑—»πå
(review) ‡Õ° “√™‘Èπ„À¡àÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑’Ë«‘®—¬
‡æ◊ËÕ· ¥ß§«“¡ —¡æ—π∏å¢Õßß“π∑’Ë ‡ πÕ„π
∫∑§«“¡π’È°—∫§«“¡√Ÿâ‡¥‘¡ ·≈–°≈à“«∂÷ß ¡¡ÿµ‘∞“π
°“√«‘®—¬„Àâ™—¥‡®π

3.2 «— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√ (materials and methods)

°≈à“«∂÷ß√“¬≈–‡Õ’¬¥¢Õß«— ¥ÿ ·≈–«‘∏’°“√„π°“√
»÷°…“ ∑¥≈Õß  —ß‡°µ À√◊Õ«‘∏’°“√∑’Ë‰¥â¢âÕ¡Ÿ≈„Àâ‰¥â
√“¬≈–‡Õ’¬¥‡æ’¬ßæÕ∑’ËºŸâÕà“π “¡“√∂®–∑” È́”‰¥â
‡™àπ ™◊ËÕ‡§¡’¿—≥±å ™π‘¥¢Õß —µ«å∑¥≈Õß ºŸâªÉ«¬
√«¡∑—Èß·À≈àß∑’Ë¡“ ‡æ» Õ“¬ÿ ®”π«π œ≈œ ·®âß™◊ËÕ
™π‘¥ ≈—°…≥–‡©æ“–À√◊Õ√“¬≈–‡Õ’¬¥Õ◊ËπÊ ¢Õß
Õÿª°√≥å‡§√◊ËÕß¡◊Õ‡§√◊ËÕß„™âµà“ßÊ  ”À√—∫«‘∏’°“√π—Èπ

√“¬ß“π«‘®—¬´÷Ëß‡ªìπ°“√∑¥≈Õß„π¡πÿ…¬å
ºŸâ‡¢’¬π§«√√–∫ÿ„Àâ‡ÀÁπ‰¥â«à“‰¥âªØ‘∫—µ‘µ“¡·π«∑“ß
À√◊ÕÀ≈—°‡°≥±å¥â“π®√‘¬∏√√¡‡°’Ë¬«°—∫°“√»÷°…“
«‘®—¬·≈–°“√∑¥≈Õß„π¡πÿ…¬å ‡™àπ ªØ‘≠≠“‡Œ≈ ‘́ß°‘
(©∫—∫ª√—∫ª√ÿßªï §.». 2000) À√◊Õ·π«∑“ßœ ∑’Ë
·µà≈– ∂“∫—π°”Àπ¥ „π°√≥’∑’Ë ß —¬ ºŸâ·µàß®–
µâÕß “¡“√∂Õ∏‘∫“¬∂÷ß‡Àµÿº≈ ·≈–· ¥ßÀ≈—°
∞“π«à“‰¥â¡’§≥–°√√¡°“√®√‘¬∏√√¡¢ÕßÀπà«¬
ß“πæ‘®“√≥“ª√–‡¥Áπ∑’Ë ß —¬‡ªìπ∑’Ë‡√’¬∫√âÕ¬·≈â«

3.3 º≈ (results) ‡ªìπ°“√‡ πÕº≈∑’Ë‰¥â®“°°“√
∑¥≈ÕßÀ√◊Õ»÷°…“«‘®—¬ §«√®”·π°º≈ÕÕ°‡ªìπ
À¡«¥À¡Ÿà·≈– —¡æ—π∏å°—∫«—µ∂ÿª√– ß§å¢Õß
∫∑§«“¡ º≈Õ“®‡ πÕ„π√Ÿª·∫∫µà“ßÊ ‰¥â ‡™àπ µ—«
Àπ—ß ◊Õ µ“√“ß °√“ø √Ÿª¿“æ ‡ªìπµâπ √–«—ß°“√
∫√√¬“¬¢âÕ¡Ÿ≈ È́”°—∫∑’Ëª√“°Ø„πµ“√“ß À√◊Õ¿“æ
„Àâ‡πâπ‡©æ“– ‘Ëß ”§—≠‡∑à“π—Èπ

3.4 ∫∑«‘®“√≥å (discussion) °“√‡¢’¬π∫∑«‘®“√≥åπ—Èπ
 “¡“√∂«‘®“√≥å‰¥âµ—Èß·µà«—µ∂ÿª√– ß§å, «— ¥ÿ
Õÿª°√≥å·≈–«‘∏’°“√ ·µà ‘Ëß ”§—≠∑’ËµâÕßπ”¡“
æ‘®“√≥“‡ªìπæ‘‡»…§◊Õ º≈∑’Ë‰¥â®“°°“√∑¥≈Õß
À√◊Õ‡ª√’¬∫‡∑’¬∫º≈°“√∑¥≈Õß∑’Ë‰¥â°—∫º≈°“√
»÷°…“¢ÕßºŸâÕ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß‚¥¬µ√ß ‚¥¬°≈à“«∂÷ß
 ‘Ëß∑’Ë‰¥â√—∫„À¡à·≈–/À√◊Õ ‘Ëß ”§—≠ √«¡∑—Èß¢âÕ √ÿª
∑’Ë‰¥â®“°°“√»÷°…“

„π∫∑«‘®“√≥å§«√‡¢’¬π∂÷ß¢âÕ¥’¢âÕ‡ ’¬¢Õß
«— ¥ÿÕÿª°√≥å «‘∏’°“√ ‡ πÕ·π–§«“¡§‘¥‡ÀÁπ„À¡àÊ
ªí≠À“·≈–Õÿª √√§µà“ßÊ ∑’Ë‰¥â®“°°“√»÷°…“
∑¥≈Õßπ’È ·≈–™’È„Àâ‡ªìπ·π«∑“ß∑’Ë®–π”º≈‰ª„™â„Àâ
‡°‘¥ª√–‚¬™πå¥â«¬

3.5 ∫∑ √ÿª (conclusion) ‡ªìπ°“√°≈à“«∂÷ßº≈‚¥¬¬àÕ
·≈–¢âÕ √ÿª∑’Ë‰¥â®“°°“√«‘‡§√“–Àå«‘®“√≥å

3.6 §”¢Õ∫§ÿ≥ (acknowledgment) ‡ªìπµÕπ∑’Ë°≈à“«
¢Õ∫§ÿ≥Õß§å°√À√◊Õ∫ÿ§§≈„π‡√◊ËÕßµà“ßÊ ∑’ËºŸâ‡¢’¬π
‰¥â√—∫°“√™à«¬‡À≈◊Õ ‚¥¬‡©æ“–·À≈àß∑’Ë¡“¢Õß‡ß‘π
∑ÿπ«‘®—¬ ·≈–À¡“¬‡≈¢¢Õß∑ÿπ«‘®—¬(∂â“¡’)

3.7 ∫—≠™’‡Õ° “√Õâ“ßÕ‘ß (references) ∑â“¬∫∑§«“¡
‡ªìπ∫—≠™’∑’Ë√«∫√«¡√“¬™◊ËÕ‡Õ° “√µà“ßÊ ∑ÿ°™‘Èπ
‚¥¬‡©æ“–∑’ËºŸâ‡¢’¬π‰¥âÕà“π‡Õß·≈–π”¡“„™âÕâ“ßÕ‘ß
‰«â„π‡π◊ÈÕ‡√◊ËÕß‡∑à“π—Èπ ™◊ËÕ«“√ “√„Àâ„™â™◊ËÕ¬àÕ „Àâ¥Ÿ
‰¥â®“°∫—≠™’√“¬™◊ËÕ«“√ “√ „π “Index Medicus” ́ ÷Ëß
æ‘¡æå‡º¬·æ√à‡ªìπ√“¬ªïÀ√◊Õ®“°‡«Á∫‰´µå http://

www.nlm.nih.gov

‚¥¬ √ÿª °“√‡µ√’¬¡∫∑§«“¡‡æ◊ËÕµ’æ‘¡æå„Àâ‡ªìπ‰ªµ“¡
“Uniform Requirements for Manuscripts Submitted to Biomedical

Journals Updated November 2003 (http://www.icmje.org)”

°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß

°”Àπ¥„Àâ„™â√Ÿª·∫∫°“√Õâ“ßÕ‘ßµ“¡√–∫∫·«π§Ÿ‡«Õ√ åå åå å
(Vancouver system) ¥â«¬°“√Õâ“ßÕ‘ß∑’Ë„™âµ—«‡≈¢Õ“√∫‘° ‡√’¬ß



≈”¥—∫°àÕπÀ≈—ßµ“¡≈”¥—∫∑’ËÕâ“ß∂÷ß„π‡π◊ÈÕ‡√◊ËÕß ‚¥¬æ‘¡æå
À¡“¬‡≈¢‡ªìπµ—«¬° (superscript) ‰¡àµâÕß„ à«ß‡≈Á∫ ·≈–„Àâ· ¥ß
‰«â„π∫—≠™’√“¬™◊ËÕ¢Õß‡Õ° “√Õâ“ßÕ‘ß‡√’¬ßµ“¡≈”¥—∫ „Àâµ√ß°—∫
À¡“¬‡≈¢∑’ËÕâ“ßÕ‘ß„π‡π◊ÈÕ‡√◊ËÕß À≈’°‡≈’Ë¬ß°“√„™â¢âÕ§«“¡®“°
∫∑§—¥¬àÕ ·≈–¢âÕ¡Ÿ≈∑’Ë‰¡à¡’°“√æ‘¡æå‡º¬·æ√à¡“Õâ“ßÕ‘ß √“¬
≈–‡Õ’¬¥¢Õß°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß¥Ÿ‰¥â®“°‡«Á∫‰´µå http://

www.nlm.nih.gov/bsd/uniform_requirements.html

µ—«Õ¬à“ß°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß®“°«“√ “√ (articles

in journals)

• ∂â“ºŸâ‡¢’¬π‰¡à‡°‘π 6 §π„Àâ„ à™◊ËÕ∑ÿ°§π ∂â“¡“°°«à“ 6 §π
„Àâ„ à 6 §π·√° µ“¡¥â«¬ “et al.” ∂â“‡ªìπ¿“…“Õ—ß°ƒ… À√◊Õ ç·≈–
§≥–é ∂â“‡ªìπ¿“…“‰∑¬ (∂â“‡ªìπ¿“…“‰∑¬„Àâ„™â™◊ËÕµ—« µ“¡¥â«¬
π“¡ °ÿ≈) ™◊ËÕ«“√ “√„Àâæ‘¡æåµ—«Àπ“ ∑÷∫‡Õ’¬ß

Phantumvanit P, Feagin FF, Koulourides T. Strong and

weak acids sampling for fluoride of enamel remineralized sodium

fluoride solutions. Caries Res 1977;11:56-61.

 ¡æ√  «— ¥‘ √√æå, «—π¥’ Õ¿‘≥À ¡‘µ, πæ¥≈ »ÿ¿æ‘æ—≤πå,
 ÿæ®πå µ“¡ “¬≈¡, ¡“≈’ µ—Èßæ‘ ‘∞‚¬∏‘π. ·ºàπ´‘≈‘‚§π. I. §«“¡
‡¢â“°—π‰¥â∑“ß™’«¿“æ°—∫‡´≈≈å‰ø‚∫√∫≈“ µå®“°‡Àß◊Õ°¢Õß§π.
« ∑—πµ 2543;50:254-9.

• ºŸâ‡¢’¬π∑’Ë‡ªìπÕß§å°√
Council on Dental Materials and Devices. New American

Dental Association Specification No. 27 for direct filling resins. J

Am Dent Assoc 1977;94:1191-4.

• ‰¡à¡’™◊ËÕºŸâ‡¢’¬π
Cancer in South Africa [editorial]. S Afr Med J 1994;84:15.

µ—«Õ¬à“ß°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß®“°Àπ—ß ◊Õ (Books

and other monographs)

• ºŸâ·µàß∑’Ë‡ªìπºŸâ‡¢’¬π
Neville BW, Damn DD, Allen CM, Bouquot JE. Oral and

maxillofacial pathology. Philadelphia: WB Saunder; 1995. p. 17-20.

°Õ∫°“≠®πå ∑Õßª√– ¡. √Õ¬‚√§„π™àÕßª“°∑’Ë
‡°’Ë¬«¢âÕß°—∫§«“¡º‘¥ª°µ‘¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π. æ‘¡æå§√—Èß∑’Ë Õß
°√ÿß‡∑æ¡À“π§√:  ”π—°æ‘¡æå·Ààß®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬;
2543

• ºŸâ·µàß∑’Ë‡ªìπ∑—ÈßºŸâ‡¢’¬π·≈–∫√√≥“∏‘°“√
Norman IJ, Redfern SJ, editors. Mental health care for the

elderly people. New York: Churchill Livingstone; 1996.

• Àπ—ß ◊Õ∑’Ë·¬°ºŸâ‡¢’¬π‡©æ“–∫∑ ·≈–¡’∫√√≥“∏‘°“√¢Õß
Àπ—ß ◊Õ

Sanders BJ, Henderson HZ, Avery DR. Pit and fissure

sealants. In: McDonald RE, Avery DR, editors. Dentistry for the

child and adolescent. 7th ed. St Louis: Mosby; 2000. p. 373-83.

• ºŸâ·µàß∑’Ë‡ªìπÕß§å°√
International Organization for Standardization. ISO/TR

11405 Dental materials-Guidance on testing of adhesion to tooth

structure. Geneva: ISO; 1994.

Õß§å°√ºŸâ∫√‘À“√§≥–∑—πµ·æ∑¬»“ µ√å·Ààßª√–‡∑»‰∑¬.
øíπ¥’¡’„™âµ≈Õ¥™’«‘µ. °√ÿß‡∑æ¡À“π§√: ∫√‘…—∑™—µ‡µÕ√å·Õπ¥åÕ‘ß§å;
2538.

µ—«Õ¬à“ß°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß®“°‡√◊ËÕß∑’Ë‡ πÕ„π°“√

ª√–™ÿ¡«‘™“°“√

• ‡Õ° “√Õâ“ßÕ‘ß∑’Ë‡ªìπÀπ—ß ◊Õª√–°Õ∫°“√ª√–™ÿ¡ (con-

ference proceedings)

Kimura J, Shibasaki H, editors. Recent advances in clinical

neurophysiology. Proceedings of the 10th International Congress

of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto,

Japan. Amsterdam: Elsevier; 1996.

• ‡Õ° “√ √ÿªº≈°“√ª√–™ÿ¡ (conference paper)

Hotz PR. Dental plaque control and caries. In: Lang PN,

Attstrom R, Loe H, editors. Proceedings of the European Work-

shop on Mechanical Plaque Control; 1998 May 9-12; Berne,

Switzerland. Chicago: Quintessence Publishing; 1998. p. 35-49.

• °“√‡¢’¬π®“°√“¬ß“π∑’Ë‰¥âæ‘¡æå‡ªìπ™ÿ¥ (scientific or tech-

nical report)

Fluoride and human health. WHO Monograph; 1970.

Series no. 59.

°Õß∑—πµ “∏“√≥ ÿ¢ °√¡Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢.
√“¬ß“πº≈°“√ ”√«® ¿“«–∑—πµ ÿ¢¿“æ·Ààß™“µ‘ §√—Èß∑’Ë 4 æ.».
2537 ª√–‡∑»‰∑¬. æ‘¡æå§√—Èß∑’Ë 2. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå
Õß§å°“√∑À“√ºà“π»÷°; 2538.
µ—«Õ¬à“ß°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß®“°«‘∑¬“π‘æπ∏å

Muangmingsuk A. The adhesion of a composite resin to

etched enamel of young and old teeth [dissertation]. Texas: The

University of Texas, Dental Branch at Houston; 1974.

 ¡»—°¥‘Ï ™¬“«‘«—≤π“«ß»å. º≈¢Õß “√·§ª‰´ ‘́πµàÕ‡´≈≈å‰ø
‚∫√∫≈“ µå∑’Ë ‡æ“–‡≈’È¬ß®“°‡Àß◊Õ°§π [«‘∑¬“π‘æπ∏å].
°√ÿß‡∑æ¡À“π§√: ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬; 2543.
µ—«Õ¬à“ß°“√Õâ“ßÕ‘ß®“°∫∑§«“¡∑’Ë°”≈—ß√Õ√—∫°“√µ’æ‘¡æå*

Swasdison S, Apinhasmit W, Siri-upatham C, Tungpisityotin



M, Pateepasen R, Suppipat N, et al. Chemical sterilization for

barrier membranes is toxic to human gingival fibroblasts. J Dent

Assoc Thai. In press 2000.

 ÿæ®πå µ“¡ “¬≈¡, «—π¥’ Õ¿‘≥À ¡‘µ, ™π‘π∑√å ‡µ™–
ª√–‡ √‘∞«‘∑¬“, «π‘¥“ ≈’≈“«—≤π“æß…å, π‘µ¬“ ‚™µ‘°‡ ∂’¬√.
º≈°√–∑∫µàÕ√“°øíπ¢ÕßÀ—«¢Ÿ¥À‘ππÈ”≈“¬ ”À√—∫‡§√◊ËÕßÕ—≈∑√“
‚´π‘° å„π°“√°”®—¥À‘ππÈ”≈“¬„µâ‡Àß◊Õ°. « ∑—πµ °”≈—ß√Õ√—∫°“√
µ’æ‘¡æå 2543.

* °√≥’‡™àππ’È„Àâ¡’Àπ—ß ◊Õ√—∫√Õß®“°∫√√≥“∏‘°“√«“√ “√
π—ÈπÊ ·π∫¡“¥â«¬
µ—«Õ¬à“ß°“√Õâ“ßÕ‘ß∫∑§«“¡„π√Ÿª·∫∫Õ‘‡≈Á°∑√Õπ‘° å (elec-

tronics format)

• ‚Œ¡‡æ®/‡«Á∫‰´µå (homepage/website)

Cancer-Pain.org [homepage on the Internet]. New York:

Association of Cancer Online Resources, Inc.; c2000-01 [up-

dated 2002 May 16; cited 2002 Jul 9]. Available from: http://

www.cancer-pain.org/.

• ‡Õ° “√‡©æ“–‡√◊ËÕß„π√Ÿª·∫∫Õ‘‡≈Á°∑√Õπ‘° å (mono-

graph in electronic format)

CDI, clinical dermatology illustrated [monograph on CD-

ROM]. Reeves JRT, Maibach H. CMEA Multimedia Group, pro-

ducers. 2nd ed. Version 2.0. San Diego: CMEA; 1995.

°“√‡µ√’¬¡∫∑§«“¡ / √“¬ß“π / ∫∑§«“¡ª√‘∑—»πå

„Àâ‡µ√’¬¡‚¥¬„™âÀ≈—°‡°≥±å°“√‡µ√’¬¡∫∑§«“¡«‘®—¬ ‚¥¬·∫àß
ÕÕ°‡ªìπ∫∑§—¥¬àÕ ∫∑π” ∫∑«‘®“√≥å ∫∑ √ÿª §”¢Õ∫§ÿ≥ ·≈–
‡Õ° “√Õâ“ßÕ‘ß

°“√æ‘®“√≥“°≈—Ëπ°√Õß

∫∑§«“¡ª√–‡¿∑∫∑«‘∑¬“°“√·≈–∫∑§«“¡ª√‘∑—»πå®–‰¥â√—∫
°“√æ‘®“√≥“°≈—Ëπ°√Õß‚¥¬ºŸâ∑√ß§ÿ≥«ÿ≤‘„π “¢“«‘™“π—ÈπÊ Õ¬à“ß
πâÕ¬ 2 ∑à“π ‚¥¬„™â‡«≈“ª√–¡“≥ 4 ∂÷ß 8  —ª¥“Àå ®“°π—Èπ®–
·®âßº≈°“√æ‘®“√≥“„ÀâºŸâ‡¢’¬π∑√“∫ „π°√≥’∑’ËºŸâ∑√ß§ÿ≥«ÿ≤‘‡ πÕ
·π–„Àâ·°â‰¢ ®–·®âßºŸâ‡¢’¬π‡æ◊ËÕ√—∫‰ªæ‘®“√≥“·°â‰¢À√◊Õ™’È·®ß

‡æ‘Ë¡‡µ‘¡®π‡ªìπ∑’Ë‡√’¬∫√âÕ¬°àÕπ®÷ß®–µ’æ‘¡æå

≈‘¢ ‘∑∏‘Ï

‡æ◊ËÕ„Àâ‡ªìπ‰ªµ“¡°ÆÀ¡“¬≈‘¢ ‘∑∏‘Ï ºŸâ‡¢’¬πµâÕß°√Õ°·∫∫
¡Õ∫≈‘¢ ‘∑∏‘Ï„π°“√®—¥æ‘¡æå„Àâ·°à «‘∑¬“ “√∑—πµ·æ∑¬»“ µ√å
∑—πµ·æ∑¬ ¡“§¡·Ààßª√–‡∑»‰∑¬ æ√âÕ¡°—∫∫∑§«“¡∑’Ë‰¥â·°â‰¢
§√—Èß ÿ¥∑â“¬·≈â« ‡«âπ·µà®–‰¥âµ°≈ß‰«â‡ªìπÕ¬à“ßÕ◊Ëπ

∂â“À“°¡’°“√„™âµ“√“ß À√◊Õ√Ÿª¿“æ¢ÕßºŸâ·µàßÕ◊Ëπ∑’Ëª√“°Ø
„π ‘Ëßµ’æ‘¡æåÕ◊Ëπ¡“·≈â« ºŸâ‡¢’¬πµâÕß¢ÕÕπÿ≠“µ‡®â“¢Õß≈‘¢ ‘∑∏‘Ï
°àÕπæ√âÕ¡∑—Èß· ¥ßÀπ—ß ◊Õ∑’Ë‰¥â√—∫°“√¬‘π¬Õ¡„Àâ‡º¬·æ√àµàÕ
 “√“≥’¬°√°àÕπ∑’Ë‡√◊ËÕßπ—Èπ®–‰¥â√—∫°“√µ’æ‘¡æå

πÕ°®“°π—Èπ∫∑§«“¡∑’Ë àß¡“µ’æ‘¡æåµâÕß¡’®¥À¡“¬π”
 àßæ√âÕ¡≈“¬¡◊Õ™◊ËÕ¢ÕßºŸâ·µàß∑ÿ°§π ¬◊π¬—π«à“∫∑§«“¡∑’Ë àß¡“µ’
æ‘¡æåπ—Èπ ‰¥â àß¡“µ’æ‘¡æå‡©æ“–„π«‘∑¬“ “√∑—πµ·æ∑¬»“ µ√å
‡æ’¬ß·Ààß‡¥’¬«‡∑à“π—Èπ

°“√µ√«® Õ∫∫∑§«“¡·≈–æ‘ Ÿ®πåÕ—°…√

ºŸâ‡¢’¬π§«√µ√–Àπ—°∂÷ß§«“¡ ”§—≠„π°“√‡µ√’¬¡∫∑§«“¡„Àâ
∂Ÿ°µâÕßµ“¡√Ÿª·∫∫¢Õß∫∑§«“¡∑’Ë«‘∑¬“ “√œ °”Àπ¥ µ≈Õ¥®π
µ√«® Õ∫§«“¡∂Ÿ°µâÕßæ√âÕ¡∑—Èßæ‘ Ÿ®πåÕ—°…√„Àâ‡√’¬∫√âÕ¬‡ ’¬°àÕπ
„π°√≥’∑’Ë‡¢’¬π∫∑§«“¡‡ªìπ¿“…“Õ—ß°ƒ… ¢Õ„Àâ¡’°“√µ√«®
√—∫√Õß·≈–≈ßπ“¡ºŸâµ√«®°”°—∫¡“¥â«¬ °àÕπ∑’Ë®– àß∫∑§«“¡„Àâ
°—∫ “√“≥’¬°√ À“°°“√‡µ√’¬¡∫∑§«“¡∂Ÿ°µâÕßµ“¡¢âÕ°”Àπ¥
¢Õß«‘∑¬“ “√œ ·≈â« ®–∑”„Àâ°“√æ‘®“√≥“µ’æ‘¡æå¡’§«“¡√«¥‡√Á«
¡“°¬‘Ëß¢÷Èπ ·≈–∑“ß “√“≥’¬°√¢Õ ß«π ‘∑∏‘Ï∑’Ë®–‰¡à√—∫æ‘®“√≥“
∫∑§«“¡∑’Ë àß¡“ ®π°«à“®–‰¥â·°â‰¢„Àâ∂Ÿ°µâÕßµ“¡¢âÕ°”Àπ¥¢Õß
«‘∑¬“ “√œ ‡ ’¬°àÕπ

 ”‡π“æ‘¡æå

ºŸâ‡¢’¬π∫∑«‘∑¬“°“√ À√◊Õ∫∑§«“¡ª√‘∑—»πå ®–‰¥â√—∫ ”‡π“
æ‘¡æå (reprint) ‡√◊ËÕß≈– 20 ™ÿ¥ À“°ºŸâ‡¢’¬πµâÕß°“√®”π«π¡“°
°«à“π’È ®–µâÕß·®âß„Àâ∑√“∫æ√âÕ¡°—∫°“√ àß∫∑§«“¡©∫—∫·°â‰¢
§√—Èß ÿ¥∑â“¬ ·≈–µâÕß‡ ’¬§à“„™â®à“¬‡æ‘Ë¡‡µ‘¡µ“¡¢âÕ°”Àπ¥¢Õß
‚√ßæ‘¡æå
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∫∑π”

Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈ (trigeminal neuralgia,
TGN) ¡’Õÿ∫—µ‘°“√≥å°“√‡°‘¥‚√§„π™“¬µàÕÀ≠‘ßª√–¡“≥ 2 µàÕ 3
æ∫‰¥â„π™à«ßÕ“¬ÿ¡“°°«à“ 50 ªï ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥ª√– “∑
‰∑√‡®¡‘π—≈∑’ËÕ“¬ÿπâÕ¬¡—°æ∫√à«¡°—∫‚√§ª≈Õ°ª√– “∑‡ ◊ËÕ¡·¢Áß
(multiple sclerosis)1  ”À√—∫ “‡Àµÿ¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πàπÕπ
·µà¡’∫“ß∑ƒ…Æ’∑’Ë°≈à“««à“ ‡°‘¥®“°°“√∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ßÀ√◊Õ
À≈Õ¥‡≈◊Õ¥¥”°¥∑—∫√“°ª√– “∑ (root trunk) ¢Õßª√– “∑
‰∑√‡®¡‘π—≈„π·Õàß à«πÀ≈—ß¢Õß°–‚À≈° (posterior fossae)2

¡ÿ¢¥“ »‘√‘‡∑æ∑«’,* ±’¶“¬ÿ  æ≈“ß°Ÿ√  ®Õ√åπ ,† ∏’√–»—°¥‘Ï  ¥”√ß√ÿàß‡√◊Õß,* ¿—∑√πƒπ °“≠®π∫ÿ…¬å *

Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈: √“¬ß“πºŸâªÉ«¬ 3 √“¬

∫∑§—¥¬àÕ

Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈‡ªìπÕ“°“√∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡®Á∫ª«¥∫√‘‡«≥„∫Àπâ“∑’Ë‡°‘¥®“°§«“¡º‘¥ª°µ‘∑—Èß®“°∑’Ë∑√“∫·≈–‰¡à
∑√“∫ “‡Àµÿ „π°√≥’∑’Ë∑√“∫ “‡Àµÿ à«π„À≠à‡°‘¥®“°°“√∑”≈“¬ª≈Õ°ª√– “∑‰¡Õ’≈‘π¢Õßª√– “∑‰∑√‡®¡‘π—≈®“°°“√°¥∑—∫¢Õß
À≈Õ¥‚≈À‘µÀ√◊Õ‡π◊ÈÕßÕ° °“√√—°…“¡’∑—Èß°“√√—°…“∑“ß¬“·≈–∑“ß»—≈¬°√√¡  °“√√—°…“‡√‘Ë¡·√°®–√—°…“¥â«¬¬“„π°≈ÿà¡¬“°—π™—° ‰¥â·°à §“√å
∫“¡“‡´æ’π øï‰π‚∑Õ‘π ∫“‚§≈‡øπ œ≈œ À“°ºŸâªÉ«¬‰¡àµÕ∫ πÕßµàÕ°“√„™â¬“ À√◊Õ¡’º≈¢â“ß‡§’¬ß®“°°“√„™â¬“Õ“®®”‡ªìπµâÕß√—°…“¥â«¬
«‘∏’∑“ß»—≈¬°√√¡ °“√»÷°…“π’È‰¥â√“¬ß“πºŸâªÉ«¬Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈ 3 √“¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“™π‘¥µà“ßÊ ÷́Ëß¡’≈—°…≥–
°“√µÕ∫ πÕß ·≈–º≈°“√√—°…“∑’Ë·µ°µà“ß°—π

* ¿“§«‘™“«‘π‘®©—¬‚√§™àÕßª“° §≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ 4002
† ¿“§«‘™“™’««‘∑¬“™àÕßª“°§≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ 40002

Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈ ·∫àß‰¥â‡ªìπ 2 °≈ÿà¡ µ“¡
 “‡Àµÿ°“√‡°‘¥‰¥â¥—ßπ’È

°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡∑’Ë‰¡à∑√“∫ “‡Àµÿ ‡√’¬°«à“ Õ“°“√ª«¥
ª√– “∑‰∑√‡®¡‘π—≈ ÷́Ëß‰¡à∑√“∫ “‡Àµÿ (idiopathic TGN)  ‡™◊ËÕ
«à“‡ªìπº≈®“°°“√∑’Ë¡’À≈Õ¥‡≈◊Õ¥·¥ß À√◊ÕÀ≈Õ¥‡≈◊Õ¥¥”‰ª°¥
∑—∫ª¡ª√– “∑‰∑√‡®¡‘π—≈ (TGN ganglion) ·≈–‡°‘¥°“√∑”
≈“¬ª≈Õ°‰¡Õ’≈‘π (demyelination) ¢Õß‡ âπª√– “∑
µ“¡¡“∑”„Àâ‡°‘¥®ÿ¥ —¡º— √–À«à“ßª√– “∑∑’Ëπ”§«“¡√Ÿâ ÷°‡®Á∫
ª«¥·≈–ª√– “∑∑’Ëπ”§«“¡√Ÿâ ÷° —¡º—  (ephaptic cross talk
transmission) ÷́Ëß·π«§«“¡§‘¥π’È “¡“√∂Õ∏‘∫“¬‰¥â∂÷ß‡Àµÿ
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„¥°“√∑’Ë —¡º— ‡∫“Ê ∑’Ë∫√‘‡«≥®ÿ¥°√–µÿâπ (trigger area) „π
∫√‘‡«≥∑’Ë‡≈’È¬ß¥â«¬ª√– “∑‰∑√‡®¡‘π—≈ ®÷ß°àÕ„Àâ‡°‘¥§«“¡‡®Á∫
ª«¥‰¥â2,3

°≈ÿà¡∑’Ë 2 ‡ªìπ°≈ÿà¡∑’Ë¡’æ¬“∏‘ ¿“æ∑’Ëª√– “∑‰∑√‡®¡‘π—≈ ‡™àπ
¡’°“√∑”≈“¬ª≈Õ°‰¡Õ’≈‘π¢Õßª√– “∑‰∑√‡®¡‘π—≈Õ—π¡’ “‡Àµÿ
¡“®“°‚√§∑“ß√–∫∫ª√– “∑Õ◊ËπÊ ‡™àπ ‚√§ª≈Õ°ª√– “∑‡ ◊ËÕ¡
·¢Áß À√◊Õ®“°‡π◊ÈÕßÕ°„π ¡Õß ‡™àπ ∂ÿßπÈ”‡Õæ‘‡¥Õ√å¡Õ¬¥å (epi-
dermoid cyst) ®÷ß®—¥‡ªìπÕ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈∑’Ë
‡°‘¥®“° “‡ÀµÿÕ◊Ëπ (secondary TGN) ´÷ËßºŸâªÉ«¬¡—°®–¡’§«“¡
∫°æ√àÕß¢Õßª√– “∑π”§” —Ëß·≈–/À√◊Õª√– “∑√—∫§«“¡√Ÿâ ÷°
(motor and sensory deficit) ¥â«¬4

≈—°…≥–∑“ß§≈‘π‘°∑’Ëæ∫ §◊Õ ºŸâªÉ«¬¡’Õ“°“√ª«¥·∫∫
√ÿπ·√ß§≈â“¬∂Ÿ°¢Õß·À≈¡∑‘Ë¡·∑ß  À√◊Õ™ÁÕµ¥â«¬‰øøÑ“ ‚¥¬‡°‘¥
Õ¬à“ß‡©’¬∫æ≈—π Õ“°“√ª«¥®–‡°‘¥¢÷Èπ‡ªìπ√–¬–‡«≈“ 2-3 «‘π“∑’
À√◊ÕÕ“®π“π∂÷ß 2 π“∑’ Õ“®¡’Õ“°“√‰¥â«—π≈–À≈“¬§√—Èß À√◊ÕµàÕ
‡π◊ËÕß°—π‡ªìπ«—π ®“°π—Èπ®–¡’™à«ßª≈Õ¥Õ“°“√π“π‡ªìπ‡¥◊ÕπÀ√◊Õ
ªï ·≈â«°≈—∫¡“‡ªìπ´È”‰¥âÕ’°4,5  Õ“°“√ª«¥‡°‘¥¢÷Èπ„π∫√‘‡«≥∑’Ë‡ªìπ
®ÿ¥°√–µÿâπ (trigger zone) ´÷Ëß‰¥â·°à ∫√‘‡«≥∑’Ë‡≈’È¬ß¥â«¬·¢πß
¢Õßª√– “∑‰∑√‡®¡‘π—≈  ‘Ëß∑’Ë°√–µÿâπ„Àâ‡°‘¥Õ“°“√ª«¥ ‰¥â·°à °“√
 —¡º—  §«“¡‡¬Áπ °“√æŸ¥ °“√À“« °“√√—∫ª√–∑“πÀ√◊Õ°“√·ª√ß
øíπ ≈¡æ—¥  ”À√—∫ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈∑’Ë‰¡à
∑√“∫ “‡Àµÿ®–‰¡à¡’°“√ Ÿ≠‡ ’¬°“√∑”Àπâ“∑’Ë¢Õßª√– “∑‰∑√
‡®¡‘π—≈∑—Èß„π°“√§«∫§ÿ¡°“√‡§≈◊ËÕπ‰À« (motor function) ·≈–
°“√√—∫§«“¡√Ÿâ ÷° (sensory function) ‚¥¬√’‡ø≈Á°´å°√–®°µ“
(corneal reflex) ¬—ß§ßª°µ‘4,5

‚¥¬∑—Ë«‰ªÕ“°“√¡—°‡°‘¥∑’Ë„∫Àπâ“¢â“ß‡¥’¬« Õ“®æ∫‡ªìπ
 Õß¢â“ß‰¥âª√–¡“≥√âÕ¬≈– 3 ·≈–¡—°‡°‘¥°—∫·¢πßª√– “∑∑’Ë
‡≈’È¬ß¢“°√√‰°√∫π (maxillary branch) À√◊Õ·¢πß∑’Ë‡≈’È¬ß¢“
°√√‰°√≈à“ß (mandibular branch) Õ“°“√ª«¥∫√√‡∑“‰¥â
‚¥¬°“√ÕÕ°·√ß°¥∑’Ë∫√‘‡«≥√Õ∫Ê ®ÿ¥°√–µÿâπ ·µàµâÕß‰¡à —¡º— 
∂Ÿ°∫√‘‡«≥®ÿ¥°√–µÿâπ À√◊ÕÕ“®∫√√‡∑“‚¥¬°“√„™â¬“„π°≈ÿà¡¬“°—π
™—° À√◊Õ°“√©’¥¬“™“‡©æ“–∑’Ë‡æ◊ËÕ °—¥°—Èπ°“√π”°√–· ª√– “∑
¢Õßª√– “∑‰∑√‡®¡‘π—≈ À√◊Õ∂â“À“°‰¡à‰¥âº≈°ÁÕ“®‡≈◊Õ°„™â«‘∏’
°“√√—°…“‚¥¬«‘∏’°“√∑“ß»—≈¬°√√¡4,5

¬“∑’Ëπ‘¬¡„™â ‰¥â·°à §“√å∫“¡“‡´æ’π (carbamazepine) √Õß
≈ß¡“§◊Õøï‰π‚∑Õ‘π (phenytoin) ∫“‚§≈‡øπ (baclofen) ‚§≈
π“´’·æ¡ (clonazepam) °√¥«“≈‚æ√Õ‘° (valproic acid) ·≈–
≈“¡Õ∑√‘®’π (lamotrigine)  à«π¬“„À¡à∑’Ë¡’√“¬ß“π°“√„™â„π‚√§
π’È‰¥âº≈§◊Õ °“∫“‡æπµ‘π (gabapentin) ·≈–∑’ËÕ¬Ÿà„π√–À«à“ß
°“√»÷°…“°“√„™â¬“§◊Õ ÕÕ°´å§“√å∫“‡´æ’π (oxcarbazepine)6,7

§“√å∫“¡“‡´æ’π‡ªìπ¬“∑“ß‡≈◊Õ°À≈—° (drug of choice)
∑’Ë„Àâº≈¥’∑’Ë ÿ¥„π°“√√—°…“Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈ ∂Ÿ°
π”¡“„™â§√—Èß·√°‚¥¬ Blom „πªï §.». 1962 ¡’§ÿ≥ ¡∫—µ‘„π°“√
·°âÕ“°“√ª«¥ª√– “∑ (antineuralgic) ·≈–°—π™—° (anticon-
vulsant) ‚¥¬∑’Ë§“√å∫“¡“‡´æ’π∑”„Àâ¡’§«“¡§ßµ—« (stabilize)
¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈åª√– “∑ (neural membrane) ‚¥¬°“√≈¥
°“√π”‡¢â“‚´‡¥’¬¡·≈–‚ª·µ ‡ ’́¬¡‰ÕÕÕπ ∑”„Àâ≈¥§«“¡
 “¡“√∂„π°“√∂Ÿ°°√–µÿâπ À√◊Õ¥≈ª√– “∑≈¥≈ß‰¥â ¢π“¥‡√‘Ë¡
·√°„™â„πª√‘¡“≥ 100 ¡°. «—π≈– 2 §√—Èß ∂â“Õ“°“√¬—ß‰¡à¥’¢÷Èπ
Õ“®‡æ‘Ë¡‡ªìπ§√—Èß≈– 200 ¡°. «—π≈– 2 §√—Èß  “¡“√∂‡æ‘Ë¡¢π“¥
‰¥â®π∂÷ß«—π≈– 600-1,200 ¡°. ¬“π’È¡’§à“§√÷Ëß™’«‘µ (half life)
ª√–¡“≥ 1.5 «—π  “¡“√∂¥Ÿ¥´÷¡‰¥â¥’∂â“√—∫ª√–∑“πæ√âÕ¡Õ“À“√
¬“®–∂Ÿ°¥Ÿ¥ ÷́¡‰¥âª√–¡“≥√âÕ¬≈– 70 ·≈–®—∫°—∫‚ª√µ’π„π
æ≈“ ¡“ ¢—∫ÕÕ°‚¥¬∂Ÿ°‡ª≈’Ë¬π·ª≈ß∑“ßµ—∫  º≈¢â“ß‡§’¬ß∑’Ëæ∫
§◊Õ ßà«ßπÕπ ¡÷πßß §≈◊Ëπ‰ â ÕàÕπ‡æ≈’¬ ªØ‘°‘√‘¬“∑“ßº‘«Àπ—ß (skin
reactions) ·≈–§«“¡º‘¥ª°µ‘∑“ß√–∫∫‡≈◊Õ¥ ‡™àπ ¿“«–¡’‡¡Á¥
‡≈◊Õ¥¢“«πâÕ¬‡°‘π (leucopenia) ¿“«–‡≈◊Õ¥®“ß (anaemia)
¿“«–π‘«‚∑√øî≈πâÕ¬‡°‘π (neutropenia) ¿“«–‡°≈Á¥‡≈◊Õ¥πâÕ¬
‡°‘π (thrombocytopenia) ·≈–¿“«–‡≈◊Õ¥®“ß∑’Ë‡°‘¥®“°
°“√æ√àÕß¢Õß‡´≈≈åµâπ°”‡π‘¥‰¢°√–¥Ÿ° (aplastic anaemia) ¡—°
®–æ∫„π™à«ß‡¥◊Õπ·√°Ê ¢Õß°“√√—°…“ ¥—ßπ—Èπ®÷ß¡’§«“¡®”‡ªìπ∑’Ë
®–µ√«®√–∫∫‡≈◊Õ¥ Õ‘‡≈Á°‚∑√‰≈µå ·≈–µ√«®°“√∑”Àπâ“∑’Ë¢Õßµ—∫
(liver function test) °àÕπ„Àâ°“√√—°…“ ·≈–µ√«®‡ªìπ™à«ßÊ Õ’°
∑ÿ° 3-4 ‡¥◊Õπ „π√–¬–·√°¢Õß°“√„™â¬“ ·≈–∑ÿ° 6-12 ‡¥◊Õπ
„π√–¬–µàÕ¡“6,7

øï‰π‚∑Õ‘π∂Ÿ° —ß‡§√“–Àå§√—Èß·√°„πªï §.». 1908 π”¡“„™â
„π°“√√—°…“‚√§≈¡™—°„πªï §.». 1938 ·≈–π”¡“„™â√—°…“Õ“°“√
ª«¥ª√– “∑‰∑√‡®¡‘π—≈„πªï §.». 1942 ‚¥¬ Bergouignan ¬“
π’ÈÕÕ°ƒ∑∏‘Ï‚¥¬°“√ °—¥°—Èπ™àÕßª√–®ÿ (ion channel blocker)
°“√„™âÕ“®„Àâ√à«¡°—∫§“√å∫“¡“‡´æ’π À√◊Õ„™â·∑π§“√å∫“¡“‡´æ’π
„π°√≥’∑’ËºŸâªÉ«¬·æâ¬“§“√å∫“¡“‡´æ’π  ‚¥¬„™â„π¢π“¥ 100 ¡°.
«—π≈– 3 §√—Èß ¡’º≈¢â“ß‡§’¬ß §◊Õ ßà«ßπÕπ ¡÷πßß Õ“‡®’¬π ·≈–
‡Àß◊Õ°∫«¡‚µ6-10

∫“‚§≈‡øπ‡ªìπ¬“∑’Ë„™â√—°…“¿“«–À¥‡°√Áß°≈â“¡‡π◊ÈÕ
(spasticity) ∂Ÿ°π”¡“„™â„π°“√√—°…“Õ“°“√ª«¥ª√– “∑
‰∑√‡®¡‘π—≈„πªï §.».1980 ·¡â«à“ª√– ‘∑∏‘¿“æ„π°“√√—°…“‰¡à¥’
‡∑à“§“√å∫“¡“‡´æ’π  ·µà “¡“√∂„™â√à«¡°—∫§“√å∫“¡“‡´æ’πÀ√◊Õøï
‰π‚∑Õ‘π‰¥â ÕÕ°ƒ∑∏‘Ï‚¥¬°“√‡æ‘Ë¡ª√‘¡“≥°√¥·°¡¡“Õ–¡‘‚π
∫‘«‰∑√‘° (gamma amino butyric acid À√◊Õ GABA) ÷́Ëß‡ªìπ
 “√ ◊ËÕª√– “∑™π‘¥¬—∫¬—Èß (inhibitory neurotransmitter) ¢π“¥
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‡√‘Ë¡·√°ª√–¡“≥ 5-10 ¡°. «—π≈– 3 §√—Èß ·≈–‡æ‘Ë¡§√—Èß≈– 10
¡°. «—π‡«âπ«—π ®π°√–∑—ËßÕ“°“√ª«¥∫√√‡∑“ ‚¥¬∑—Ë«‰ª¡—°„™â„π
¢π“¥ 50-60 ¡°. µàÕ«—π ·≈–À“°µâÕß°“√À¬ÿ¥¬“§«√§àÕ¬Ê ≈¥
ª√‘¡“≥¬“∑’≈–πâÕ¬ ‡æ◊ËÕªÑÕß°—πº≈®“°°“√∂Õπ¬“Õ¬à“ß©—∫æ≈—π
Õ“°“√¢â“ß‡§’¬ß§◊Õ  ßà«ßπÕπ ¡÷πßß ·≈–Õ“‡®’¬π6,7

‚§≈π“´’·æ¡‡ªìπ¬“°≈ÿà¡‡∫π‚´‰¥Õ“‡´æ’π (benzodiaz-
epine) ∑’Ëπ”¡“„™â„π°“√√—°…“‚√§≈¡™—°„πªï §.».1973 ·≈–
Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈„πªï §.».1975 ¡’ª√– ‘∑∏‘¿“æ
„π°“√√—°…“ª√–¡“≥√âÕ¬≈– 60-68 ÕÕ°ƒ∑∏‘Ï‚¥¬°“√‡æ‘Ë¡
ª√‘¡“≥°√¥·°¡¡“Õ–¡‘‚π∫‘«‰∑√‘° Õ“°“√¢â“ß‡§’¬ß∑’Ë ”§—≠§◊Õ
Õ“°“√ßà«ßπÕπÕ¬à“ß¡“° ÷́Ëß∑”„Àâ®”°—¥ª√–‚¬™πå„π°“√„™â√—°…“
¢π“¥∑’Ë„™â§◊Õ 0.5 ¡°.«—π≈– 3 §√—Èß6,7,11-13

°√¥«“≈‚æ√Õ‘°‡ªìπ¬“°—π™—°µ—«„À¡à´÷Ëßπ”¡“„™â„π°“√
√—°…“‚√§≈¡™—°„πªï §.». 1964 ·≈–π”¡“„™â√—°…“ Õ“°“√ª«¥
ª√– “∑‰∑√‡®¡‘π—≈ „πªï §.». 1980 ÕÕ°ƒ∑∏‘Ï‚¥¬°“√ °—¥°—Èπ
™àÕßª√–®ÿ·≈–‡æ‘Ë¡ª√‘¡“≥°√¥·°¡¡“Õ–¡‘‚π∫‘«‰∑√‘° ¿“¬À≈—ß
®“°√—∫ª√–∑“π¬“®–∂Ÿ°¥Ÿ¥´÷¡‡¢â“°√–· ‡≈◊Õ¥‡°“–°—∫‚ª√µ’π
„πæ≈“ ¡“ª√–¡“≥√âÕ¬≈– 85-90 °“√¢—∫ÕÕ°Õ“»—¬«‘∏’°“√
‡ª≈’Ë¬π·ª≈ß‚¥¬µ—∫∂÷ß √âÕ¬≈– 90 ¢π“¥∑’Ë„™â§◊Õ 800-1,200
¡°.µàÕ«—π §«√µ√«®°“√∑”ß“π¢Õßµ—∫°àÕπ„Àâ¬“·≈–∑ÿ° 6 ‡¥◊Õπ
À≈—ß®“°‰¥â√—∫¬“ º≈¢â“ß‡§’¬ßÕ◊ËπÊ §◊ÕÕ“°“√ —Ëπ (tremor) πÈ”
Àπ—°‡æ‘Ë¡ º¡√à«ß ¢âÕ‡∑â“∫«¡ 6,7

≈“¡Õ∑√‘®’π‡ªìπ¬“°—π™—°°≈ÿà¡„À¡à∑’ËÕÕ°ƒ∑∏‘Ï‚¥¬°“√ °—¥
°—Èπ™àÕßª√–®ÿ·≈–¬—∫¬—Èß°“√À≈—Ëß°≈Ÿµ“‡¡µ  ¬“æ«°°√¥«“≈
‚æ√Õ‘°®–‡æ‘Ë¡√–¥—∫§«“¡‡¢â¡¢âπ¢Õß≈“¡Õ∑√‘®’π„πæ≈“ ¡“ §«√
‡√‘Ë¡„Àâ¬“ª√‘¡“≥πâÕ¬Ê „π™à«ß·√° ‚¥¬∑—Ë«‰ª„™â¢π“¥ 200-400
¡°.µàÕ«—π ·≈–§àÕ¬Ê ≈¥ª√‘¡“≥≈ß∑’≈–πâÕ¬ º≈¢â“ß‡§’¬ß ‰¥â·°à
¡÷πßß ∑âÕßºŸ° À¡¥·√ß6,7

ÕÕ°´å§“√å∫“‡´æ’π‡ªìπ¬“„À¡à∑’Ë‡ªìπÕπÿæ—π∏å¢Õß§“√å∫“¡“
‡´æ’π ´÷ËßºŸâªÉ«¬®–∑πµàÕ¬“‰¥â¥’°«à“§“√å∫“¡“‡´æ’π„π¢≥–∑’Ë
ª√– ‘∑∏‘¿“æ¥’æÕ°—π ¢π“¥∑’Ë„™â 900-1,500 ¡°.µàÕ«—π º≈¢â“ß
‡§’¬ß‰¥â·°à ¿“«–‚´‡¥’¬¡„π°√–· ‡≈◊Õ¥µË” (hyponatraemia)6,7

°“∫“‡æπµ‘π‡ªìπ¬“°—π™—°∑’Ëπ”¡“„™â√—°…“Õ“°“√ª«¥®“°
æ¬“∏‘ ¿“æ¢Õß‡ âπª√– “∑ (neuropathic pain) ‚¥¬‡©æ“–
„πÕ“°“√ª«¥ª√– “∑‡ÀµÿßŸ «—¥ (postherpetic neuralgia)14

·≈–Õ“°“√ª«¥®“°æ¬“∏‘ ¿“æ¢Õßª√– “∑Õ—π‡π◊ËÕß¡“®“°‚√§
‡∫“À«“π (diabetic neuropathy)15 ¡’√“¬ß“π°“√„™â‰¥âº≈„π
Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈16-18 °≈‰°°“√ÕÕ°ƒ∑∏‘Ï¬—ß‰¡à
∑√“∫·πà™—¥·µà‡™◊ËÕ«à“¡’ƒ∑∏‘Ï °—¥°—Èπ™àÕßª√–®ÿ‚¥¬‡©æ“–™àÕß
ª√–®ÿ·§≈‡ ’́¬¡ ·≈–‡æ‘Ë¡ª√‘¡“≥°√¥·°¡¡“Õ–¡‘‚π∫‘«‰∑√‘° ¢π“¥

∑’Ë„™â§◊Õ‡√‘Ë¡µâπ 300 ¡°.µàÕ«—π·≈–§àÕ¬Ê ‡æ‘Ë¡¢π“¥¢Õß¬“¢÷Èπ
®π∂÷ß Ÿß ÿ¥ª√–¡“≥ 2,000 ¡°.µàÕ«—π  º≈¢â“ß‡§’¬ß§◊Õ ¡÷πßß
ÕàÕπ‡æ≈’¬·≈–§≈◊Ëπ‰ â19

°“√√—°…“‚¥¬«‘∏’°“√»—≈¬°√√¡¡’∑—Èß°“√»—≈¬°√√¡ à«ππÕ°
(peripheral surgery) °“√»—≈¬°√√¡‡≈Á°¢Õß‡ âπª√– “∑ (mi-
nor neurosurgery) ·≈–°“√»—≈¬°√√¡„À≠à¢Õß‡ âπª√– “∑
(major neurosurgery)

°“√»—≈¬°√√¡ à«ππÕ° “¡“√∂∑”‰¥â¿“¬„µâ¬“™“‡©æ“–∑’Ë
‚¥¬§«“¡ ”‡√Á®¢Õß°“√√—°…“®–¢÷Èπ°—∫§«“¡ “¡“√∂„π°“√
ª√–‡¡‘π«à“·¢πß„¥¢Õß‡ âπª√– “∑‰∑√‡®¡‘π—≈∑’Ë‡ªìπ®ÿ¥°√–µÿâπ
«‘∏’∑’Ë„™â∑¥ Õ∫§◊Õ °“√∑¥≈Õß©’¥¬“™“‡¢â“‰ª„π∫√‘‡«≥∑’Ë‡ªìπ®ÿ¥
°√–µÿâπ ́ ÷Ëß∂â“‡ªìπ®ÿ¥°√–µÿâπ®√‘ßÕ“°“√ª«¥®–À“¬‰ª‚¥¬ ¡∫Ÿ√≥å
µ—«Õ¬à“ß¢Õß°“√»—≈¬°√√¡ à«ππÕ° ‰¥â·°à °“√µ—¥‡ âπª√– “∑
(neurectomy) °“√©’¥·Õ≈°ÕŒÕ≈å (alcohol injection) ·≈–
°“√√—°…“‚¥¬„™â§«“¡‡¬Áπ (cryotherapy)7,20,21

°“√µ—¥‡ âπª√– “∑‡ªìπ«‘∏’°“√∑’Ë‡°à“·°à∑’Ë ÿ¥  àßº≈„Àâ‡°‘¥
™à«ßª≈Õ¥Õ“°“√‰¥âª√–¡“≥ 33 ‡¥◊Õπ ·µàÕ“®∑”„Àâ¡’°“√™“
¢Õß„∫Àπâ“ (facial numbness) À√◊Õª√– “∑Õ—°‡ ∫ (neuri-
tis)  ”À√—∫°“√©’¥·Õ≈°ÕŒÕ≈å «‘∏’°“√π’ÈÕ“®∑”„Àâ‡°‘¥§«“¡‡®Á∫
ª«¥¢≥–√—°…“ ́ ÷Ëßæ∫«à“∑”„Àâ¡’™à«ßª≈Õ¥Õ“°“√ª√–¡“≥ 6-14
‡¥◊Õπ ·µàÕ“®‡ªìπº≈„Àâ‡°‘¥Õ—¡æ“µ„∫Àπâ“§√÷Ëß´’° (facial pal-
sies) ·≈–°“√ Ÿ≠‡ ’¬°“√√—∫§«“¡√Ÿâ ÷° (sensory loss) πÕ°®“°
π’È¬—ßæ∫«à“·æ∑¬å∫“ß§π„™â«‘∏’°“√©’¥ ‡µ√ª‚µ¡—¬ ‘́π (strepto-
mycin) À√◊Õ°≈’‡´Õ√Õ≈ (glycerol) ·∑π‡æ◊ËÕ≈¥º≈∑’Ë∑”„Àâ
 Ÿ≠‡ ’¬°“√√—∫§«“¡√Ÿâ ÷°   ”À√—∫°“√√—°…“‚¥¬„™â§«“¡‡¬Áπ  «‘∏’π’È
∂Ÿ°√“¬ß“π§√—Èß·√°‚¥¬ Lloyd ·≈–§≥–„πªï §.». 1976 ∑”
¿“¬„µâ¬“™“‡©æ“–∑’Ë‚¥¬∑”„Àâ‡ âπª√– “∑‡º¬ (exposed) ®“°
π—Èπ°Á®–„™â‡§√◊ËÕß¡◊Õ∑”§«“¡‡¬Áπ®—¥„Àâ°—∫‡π◊ÈÕ‡¬◊ËÕ (cryoprobe)
«“ß„Àâ —¡º— °—∫‡ âπª√– “∑‡ªìπ‡«≈“ 2 π“∑’ ‚¥¬∑” 3 √Õ∫¢Õß
°“√∂÷ß®ÿ¥‡¬◊Õ°·¢Áß·≈–°“√À≈Õ¡≈–≈“¬ (freeze-thaw cycles)
 “√π”§«“¡‡¬Áπ∑’Ë„™â ‰¥â·°à ‰πµ√— ÕÕ°‰´¥å (nitrous oxide) À√◊Õ
‰π‚µ√‡®π‡À≈« (liquid nitrogen) ‚¥¬æ∫«à“ °“√„™â‰πµ√— 
ÕÕ°‰´¥å∑”„Àâ¡’™à«ßª≈Õ¥Õ“°“√ —Èπ°«à“7,20,21

°“√»—≈¬°√√¡‡≈Á°¢Õß‡ âπª√– “∑ ‰¥â·°à ‡√¥‘‚Õø√’‡§«π´’
‡∑Õ√å‚¡‚§·Õ°°Ÿ‡≈™—π (radiofrequency thermocoagulation)
°“√©’¥°≈’‡´Õ√Õ≈√Õ∫Ê √“°ª√– “∑√—∫§«“¡√Ÿâ ÷°·≈–°“√
»—≈¬°√√¡‚¥¬„™â√—ß ’·°¡¡“ (gamma knife surgery)7,20,21

‡√¥‘‚Õø√’‡§«π ’́‡∑Õ√å‚¡‚§·Õ°°Ÿ‡≈™—π‡ªìπ°“√ºà“µ—¥‚¥¬„™â
°√–· ‰øøÑ“§≈◊Ëπ§«“¡∂’Ë«‘∑¬ÿ°√–∑”µàÕª¡ª√– “∑·° ‡´Õ‡√’¬π
(Gasserion ganglion) ‰¥â√—∫°“√Õ∏‘∫“¬§√—Èß·√°‚¥¬ Sweet
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·≈– Wepsic „πªï §.». 1974  ‚¥¬ºŸâªÉ«¬µâÕß‰¥â√—∫°“√æ—°
√—°…“µ—«„π‚√ßæ¬“∫“≈ª√–¡“≥ 3-4 «—π  “¡“√∂∑”‰¥â‚¥¬°“√
„Àâ “√ ß∫ª√– “∑√–¥—∫≈÷°‡ªìπ√–¬–‡«≈“ —ÈπÊ (short-acting
heavy sedation) ®“°π—Èπºà“πÕ‘‡≈Á°‚∑√¥‡¢â“‰ª∑“ß·°â¡‰ª
¬—ß™àÕß‚Õ«“‡≈ (foramen ovale) µ”·Àπàß¢ÕßÕ‘‡≈Á°‚∑√¥®–∂Ÿ°
µ√«® Õ∫‚¥¬¿“æ√—ß ’°–‚À≈°»’√…– (skull radiograph) ®“°
π—Èπª≈ÿ°ºŸâªÉ«¬„Àâµ◊Ëπ ·≈–ºà“π°√–· ‰øøÑ“¢π“¥µË”Ê ∑“ßÕ‘‡≈Á°
‚∑√¥‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥§«“¡‡®Á∫ª«¥  „ÀâºŸâªÉ«¬™’Èµ”·Àπàß∑’Ëª«¥
∫π·ºπ¿“æ ‡¡◊ËÕ‰¥âµ”·Àπàß∑’Ë∂Ÿ°µâÕß ∑”„ÀâºŸâªÉ«¬ ≈∫ ·≈–ºà“π
°√–· ‰øøÑ“‰ª∑“ßÕ‘‡≈Á°‚∑√¥∑’ËÕÿ≥À¿Ÿ¡‘ 60-80 Õß»“‡´≈‡ ’́¬ 
‡ªìπ‡«≈“ 150-300 «‘π“∑’ ¿“¬À≈—ß®“°ºŸâªÉ«¬√Ÿâ ÷°µ—«®–‡°‘¥
Õ“°“√™“∫√‘‡«≥„∫Àπâ“ «‘∏’π’Èæ∫«à“§à“„™â®à“¬ Ÿß ·≈–¡’™à«ßª≈Õ¥
Õ“°“√ª√–¡“≥ 3 ªï   ”À√—∫°“√©’¥°≈’‡´Õ√Õ≈√Õ∫Ê √“°
ª√– “∑√—∫§«“¡√Ÿâ ÷° «‘∏’π’È®–™à«¬≈¥¿“«–°“√ Ÿ≠‡ ’¬°“√√—∫
§«“¡√Ÿâ ÷° (sensory loss) ·µà‚Õ°“ ∑’Ë®–‡°‘¥¡’Õ“°“√ª«¥
ª√– “∑‰∑√‡®¡‘π—≈‰¥âÕ’°§àÕπ¢â“ß Ÿß  °“√ºà“µ—¥‚¥¬„™â√—ß ’·°¡¡“
°√–∑”‚¥¬°“√À“µ”·Àπàß¢Õß‡ âπª√– “∑‰∑√‡®¡‘π—≈ „π·Õàß
 à«πÀ≈—ß¢Õß°–‚À≈°‚¥¬„™â¿“æ∂à“¬‡ÕÁ¡Õ“√å (magnetic reso-
nance image) ÷́Ëß‡√’¬°«à“ √—ß ’»—≈¬°√√¡¥â«¬‡∑§π‘§π”«‘∂’
(stereotactic radiosurgery) ®“°π—Èπ©“¬√—ß ’·°¡¡“‰ª¬—ß
µ”·Àπàß‡ªÑ“À¡“¬ ‡™◊ËÕ«à“√—ß ’·°¡¡“®–‰ª °—¥°—Èπ°“√‡°‘¥
®ÿ¥ —¡º— √–À«à“ßª√– “∑∑’Ëπ”§«“¡√Ÿâ ÷°‡®Á∫ª«¥·≈–‡ âπ
ª√– “∑∑’Ëπ”§«“¡√Ÿâ ÷° —¡º—  ·≈–¡’™à«ßª≈Õ¥Õ“°“√ª√–¡“≥  2
ªï7,20,21

°“√»—≈¬°√√¡„À≠à¢Õß‡ âπª√– “∑‰¥â·°à ‰¡‚§√«“ §‘«
≈“√å¥’§Õ¡‡æ√ ™—π (microvascular decompression) ·≈–
°“√µ—¥√“°ª√– “∑ (rhizotomy)  ‰¡‚§√«“ §‘«≈“√å¥’§Õ¡‡æ√ 
™—π °√–∑”„π·Õàß à«πÀ≈—ß¢Õß°–‚À≈°»’√…– ‚¥¬‡°‘¥®“°§«“¡
‡™◊ËÕ∑’Ë«à“ª√– “∑‰∑√‡®¡‘π—≈∂Ÿ°°¥‚¥¬À≈Õ¥‡≈◊Õ¥·¥ß À≈Õ¥
‡≈◊Õ¥¥”  À√◊Õ°âÕπ‡π◊ÈÕßÕ°„π ¡Õß‚¥¬°“√ª√–‡¡‘π®“°¿“æ
√—ß ’ à«πµ—¥Õ“»—¬§Õ¡æ‘«‡µÕ√å¢Õß ¡Õß (computed tomog-
raphy)  °“√µ—¥√“°ª√– “∑„™â„π°√≥’∑’Ë‰¡àæ∫«à“¡’°“√∂Ÿ°°¥
¥â«¬À≈Õ¥‡≈◊Õ¥·¥ß À√◊ÕÀ≈Õ¥‡≈◊Õ¥¥” À√◊Õ°âÕπ‡π◊ÈÕßÕ° ‚¥¬
∑—Èß«‘∏’‰¡‚§√«“ §‘«≈“√å¥’§Õ¡‡æ√ ™—π·≈–°“√µ—¥√“°ª√– “∑¡’
Õ—µ√“‡ ’Ë¬ßµàÕ°“√‡ ’¬™’«‘µ§àÕπ¢â“ß Ÿß ¡’¿“«–·∑√°´âÕπ∑’Ë ”§—≠
§◊Õ °“√ Ÿ≠‡ ’¬°“√‰¥â¬‘π7,20,21

∫∑§«“¡π’Èπ”‡ πÕ√“¬ß“πºŸâªÉ«¬ 3 √“¬ ∑’Ë¡’Õ“°“√ª«¥
ª√– “∑‰∑√‡®¡‘π—≈ ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“™π‘¥µà“ßÊ ·≈–¡’
√Ÿª·∫∫°“√µÕ∫ πÕßµàÕ¬“∑’Ë·µ°µà“ß°—π

√“¬ß“πºŸâªÉ«¬

ºŸâªÉ«¬√“¬∑’Ë1

ºŸâªÉ«¬™“¬‰∑¬Õ“¬ÿ 31 ªï ¿Ÿ¡‘≈”‡π“‡ªìπ™“«®—ßÀ«—¥°“Ã ‘π∏ÿå
Õ“™’æ∑”π“  ∂“π¿“æ‚ ¥ ºŸâªÉ«¬ªØ‘‡ ∏‚√§∑“ß√–∫∫Õ◊ËπÊ
¬°‡«âπ¡’Õ“°“√ª«¥∑’Ë∫√‘‡«≥„∫Àπâ“¢â“ß¢«“ ¡“∑’Ë§≥–∑—πµ-
·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ§√—Èß·√° ‡¡◊ËÕ«—π∑’Ë 14 ¡’π“§¡
æ.». 2545  ¢≥–π—Èπ‰¥â√—∫¬“§“√å∫“¡“‡´æ’π 200 ¡°. «—π≈– 3
‡«≈“À≈—ßÕ“À“√ ®“°‚√ßæ¬“∫“≈®‘µ‡«™ ®—ßÀ«—¥¢Õπ·°àπ‡ªìπ
ª√–®”„π™à«ß 3 ‡¥◊Õπ∑’Ëºà“π¡“ ‡√‘Ë¡µâπºŸâªÉ«¬‰¥â√—∫§“√å∫“¡“‡´æ’π
200 ¡°. «—π≈– 2 ‡«≈“À≈—ßÕ“À“√ ºŸâªÉ«¬µÕ∫ πÕß¥’·µàº≈°“√
µ√«®‡≈◊Õ¥ (complete blood count) æ∫ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«
3,000 ‡´≈≈å/¡≈. ®÷ß‡ª≈’Ë¬π‡ªìπ„Àâøï‰π‚∑Õ‘π 100 ¡°. «—π≈– 3
‡«≈“À≈—ßÕ“À“√‡ªìπ‡«≈“ 1  —ª¥“Àå  Õ“°“√ª«¥¥’¢÷Èπ√âÕ¬≈– 50
‰¡àµÕ∫ πÕß¥’‡À¡◊Õπ§“√å∫“¡“‡´æ’π  ºŸâªÉ«¬¬—ß§ß¡’Õ“°“√ª«¥
√ÿπ·√ß‡¡◊ËÕ —¡º— ∂Ÿ°À√◊Õ≈¡æ—¥∂Ÿ°∑’Ë∫√‘‡«≥§“ß √‘¡Ωïª“°≈à“ß ¢“
°√√‰°√≈à“ß¢â“ß¢«“®÷ß‰¥âæ‘®“√≥“ª√—∫¬“‡ªìπ‚§≈π“ ’́·æ¡  0.5
¡°. «—π≈– 2 ‡«≈“À≈—ßÕ“À“√‡ªìπ‡«≈“ 1  —ª¥“Àå Õ“°“√‰¡à¥’¢÷Èπ
®÷ß‡ª≈’Ë¬π‡ªìπ°“∫“‡æπµ‘π  300 ¡°. 1 ‡¡Á¥„πµÕπ‡™â“‡ªìπ‡«≈“
2  —ª¥“Àå ºŸâªÉ«¬¬—ß§ßµÕ∫ πÕß‰¥â‰¡à¥’π—° ºŸâªÉ«¬¡’Õ“°“√ª«¥
¢÷Èπ¡“°°«à“µÕπ√—∫ª√–∑“π¬“‚§≈π“ ’́·æ¡ ºŸâªÉ«¬ªØ‘‡ ∏°“√
‡æ‘Ë¡ª√‘¡“≥¬“‡π◊ËÕß®“°¬“¡’√“§“§àÕπ¢â“ß·æß µàÕ¡“‰¥âª√—∫¬“
‡ªìπøï‰π‚∑Õ‘π  100 ¡°.«—π≈– 3 ‡«≈“À≈—ßÕ“À“√ √à«¡°—∫∫“
‚§≈‡øπ 10 ¡°. «—π≈– 3 ‡«≈“À≈—ßÕ“À“√‡ªìπ‡«≈“ 8  —ª¥“Àå
·≈–„Àâ‡æ‘Ë¡¬“‡ªìπ 2 ‡¡Á¥„πµÕπ‡™â“ ∂â“Õ“°“√ª«¥¬—ß§ßÕ¬Ÿà „π
™à«ß·√°ºŸâªÉ«¬µÕ∫ πÕß¥’µàÕ°“√„™â¬“√à«¡√–À«à“ßøï‰π‚∑Õ‘π
·≈–∫“‚§≈‡øπ ‚¥¬Õ“°“√¥’¢÷Èπ√âÕ¬≈– 70 ª√–¡“≥ 1  —ª¥“Àå
·µàµàÕ¡“‡¡◊ËÕºŸâªÉ«¬∑”ß“π∑’Ë‰¥â√—∫°“√ —Ëπ –‡∑◊Õπ ‡™àπ ¢—∫√∂ ºŸâ
ªÉ«¬∫Õ°«à“ª√– ‘∑∏‘¿“æ¬“≈¥≈ß‡À≈◊Õ‡æ’¬ß√âÕ¬≈– 50 ‚¥¬¡’
Õ“°“√ª«¥¡“°¢÷Èπ‡¡◊ËÕ —¡º— ∂Ÿ°∫√‘‡«≥√‘¡Ωïª“°≈à“ßµà“ß®“°‡¡◊ËÕ
√—∫ª√–∑“π §“√å∫“¡“‡´æ’π ∑’Ë®– “¡“√∂∑”ß“πÀπ—°‰¥â ∑“ßºŸâ
√—°…“®÷ßæ‘®“√≥“‡ª≈’Ë¬π¬“‡ªìπ°√¥«“≈‚æ√Õ‘° 200 ¡°. 2 ‡¡Á¥
«—π≈– 2 ‡«≈“À≈—ßÕ“À“√  º≈ª√“°Ø«à“Õ“°“√ª«¥¢ÕßºŸâªÉ«¬
∫√√‡∑“≈ß√âÕ¬≈– 70  “¡“√∂¢—∫√∂‰¥â  º≈°“√µ√«®‡≈◊Õ¥Õ’°
§√—Èß¿“¬À≈—ß®“°µ√«®§√—Èß·√° 4 ‡¥◊Õπ æ∫ª√‘¡“≥‡¡Á¥‡≈◊Õ¥¢“«
4,200 ‡´≈≈å / ¡≈.  ¿“¬À≈—ß®“°√—∫ª√–∑“π°√¥«“≈‚æ√Õ‘° 4
 —ª¥“Àå ºŸâªÉ«¬∫Õ°«à“ “¡“√∂∑”ß“πÀπ—°‰¥â ª√– ‘∑∏‘¿“æ¢Õß
¬“¥’‡ªìπÕ—π¥—∫ Õß√Õß®“°§“√å∫“¡“‡´æ’π Õ“°“√¥’¢÷Èπª√–¡“≥
√âÕ¬≈– 80 Õ“°“√ª«¥‡«≈“‡§’È¬« ∂Ÿ°Õ“°“»‡¬Áπ ·≈–‡«≈“·ª√ß
øíπ∑ÿ‡≈“≈ß ºŸâªÉ«¬æÕ„®„π√–¥—∫π’È ¢≥–µ√«®‰¥â≈Õß —¡º— 
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∫√‘‡«≥º‘«øíπ ·≈–‡Àß◊Õ°¥â“π·°â¡ ∫√‘‡«≥øíπ°√“¡πâÕ¬≈à“ß¢«“
∑—Èß Õß (# 44, #45)  ¥â«¬‚§âß¢Õß‡§√◊ËÕß¡◊Õµ√«®øíπ (explorer)
‰¡à¡’Õ“°“√ª«¥ ·µà‡¡◊ËÕ≈Ÿ∫∑’Ë¡ÿ¡ª“°∑“ß¥â“π¢«“·≈–√‘¡Ωïª“°
¢â“ß¢«“¡’Õ“°“√ª«¥‡≈Á°πâÕ¬

ºŸâªÉ«¬√“¬∑’Ë  2

ºŸâªÉ«¬À≠‘ß Õ“¬ÿ 50 ªï ¡“æ∫·æ∑¬å∑’Ë‚√ßæ¬“∫“≈
»√’π§√‘π∑√å ®—ßÀ«—¥¢Õπ·°àπ ‡¡◊ËÕ«—π∑’Ë 28  ‘ßÀ“§¡ æ.». 2543
¥â«¬Õ“°“√ª«¥øíπ‚¥¬‰¡à∑√“∫ “‡Àµÿ µ√«®‰¡àæ∫æ¬“∏‘ ¿“æ
„¥Ê ¢Õß™àÕßª“°·≈–„∫Àπâ“ Õ“°“√ª«¥‡ªìπ·∫∫ª«¥·ª≈ä∫
§≈â“¬∂Ÿ°‰øøÑ“™ÁÕµ·≈–≈“¡ÕÕ°¡“∑’Ë„∫Àπâ“¥â“ππÕ° ºŸâªÉ«¬‰¥â
√—∫°“√«‘π‘®©—¬„π‡∫◊ÈÕßµâπ«à“ ‡ªìπÕ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈
·≈–‰¥â√—∫¬“§“√å∫“¡“‡´æ’π 200 ¡°. 1 ‡¡Á¥ «—π≈– 3 ‡«≈“À≈—ß
Õ“À“√  „π™à«ß∑’Ë√—∫¬“ Õ“°“√ª«¥À“¬‰ª‚¥¬ ¡∫Ÿ√≥å ·≈–‡¡◊ËÕ
¬“À¡¥‰¡à‰¥â√—∫ª√–∑“π¬“ Õ“°“√ª«¥°≈—∫¡“Õ’°®÷ß√—∫ª√–∑“π
¬“µàÕ‡π◊ËÕßµ≈Õ¥  µàÕ¡“„π‡¥◊Õπæƒ»®‘°“¬π æ.». 2543 ºŸâªÉ«¬
¡’Õ“°“√º◊Ëπ¢÷Èπµ“¡µ—« √‘¡Ωïª“°∫«¡  —ππ‘…∞“π«à“Õ“®‡°‘¥®“°
°“√·æâ¬“§“√å∫“¡“‡´æ’π  ‡¡◊ËÕ‡ª≈’Ë¬π¬“‡ªìπøï‰π‚∑Õ‘π 100 ¡°.
1 ‡¡Á¥«—π≈– 3 ‡«≈“À≈—ßÕ“À“√ Õ“°“√º◊Ëπ¢÷Èπ·≈–√‘¡Ωïª“°∫«¡
À“¬‰ª æ√âÕ¡∑—Èß “¡“√∂§«∫§ÿ¡Õ“°“√ª«¥‰¥â‚¥¬ ¡∫Ÿ√≥å  Õ’°
5 ‡¥◊ÕπµàÕ¡“„π‡¡…“¬π æ.». 2544 ºŸâªÉ«¬‡√‘Ë¡‰¡àµÕ∫ πÕßµàÕ
øï‰π‚∑Õ‘π ‚¥¬¡’Õ“°“√ª«¥¡“°¢÷Èπ¢≥–·ª√ßøíπ ®÷ßæ‘®“√≥“
‡æ‘Ë¡¢π“¥¢Õß¬“øï‰π‚∑Õ‘πÕ’° 50 ¡°. „πµÕπ‡™â“À≈—ßÕ“À“√
Õ“°“√¥’¢÷Èπ√âÕ¬≈– 80 ∫“ß«—π‰¡à¡’Õ“°“√ª«¥‡≈¬ ºŸâªÉ«¬‰¥â√—∫¬“
¡“µ≈Õ¥®π°√–∑—Ëß‡¥◊Õπ¡°√“§¡ æ.». 2545 ºŸâªÉ«¬‡√‘Ë¡‰¡àµÕ∫
 πÕßµàÕøï‰π‚∑Õ‘π ®÷ß‡ª≈’Ë¬π¬“¡“‡ªìπ°√¥«“≈‚æ√Õ‘° 200 ¡°.
1 ‡¡Á¥«—π≈– 3 ‡«≈“À≈—ßÕ“À“√ ºŸâªÉ«¬Õ“°“√¥’¢÷Èπ√âÕ¬≈– 80
 “¡“√∂·ª√ßøíπ‰¥â Õ’° 2 ‡¥◊ÕπµàÕ¡“ ºŸâªÉ«¬√“¬ß“π«à“Õ“°“√¥’
¢÷Èπ‚¥¬ ¡∫Ÿ√≥å®π°√–∑—Ëßªí®®ÿ∫—π

ºŸâªÉ«¬√“¬∑’Ë  3

ºŸâªÉ«¬À≠‘ß Õ“¬ÿ 14 ªï ¡“∑’Ë§≥–∑—πµ·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡¡◊ËÕ«—π∑’Ë 26 °√°Æ“§¡ 2545 ¥â«¬
Õ“°“√ª«¥∫√‘‡«≥øíπ°√“¡ ’́Ë∑’Ë “¡≈à“ß¢«“ (#48)  ¿“æ™àÕß
ª“°‰¡à¡’øíπºÿ À√◊ÕÕÿ¥ ‡¡◊ËÕ∂à“¬¿“æ√—ß ’ æ∫ÀπàÕøíπ§ÿ¥¢Õßøíπ ’́Ë
π’È ·≈–„Àâ°“√«‘π‘®©—¬«à“ ª«¥®“°°“√∑’Ë¡’øíπ§ÿ¥ ®÷ß‰¥âºà“µ—¥‡Õ“
ÀπàÕøíπ§ÿ¥ÕÕ°  Àπ÷Ëß —ª¥“ÀåµàÕ¡“ ¢≥–ºŸâªÉ«¬¡“µ—¥‰À¡æ∫«à“
∫√‘‡«≥·º≈ #48 À“¬‡ªìπª°µ‘¥’ ·µà¬—ß§ß¡’Õ“°“√ª«¥Õ¬Ÿà ¡’
Õ“°“√°¥‡®Á∫∫√‘‡«≥°≈â“¡‡π◊ÈÕ·¡ ´’‡µÕ√å (masseter muscle)
 ß —¬«à“®–‡ªìπÕ“°“√¢Õß§«“¡º‘¥ª°µ‘¢Õß¢¡—∫√à«¡¢“°√√‰°√

(temporomandibular disorders) ®÷ß·π–π”„Àâ∫√‘À“√¢“
°√√‰°√ (jaw exercise) ·≈–√—∫ª√–∑“πÕ“À“√ÕàÕπÊ æ√âÕ¡
∑—Èßª√–§∫πÈ”Õÿàπ ºŸâªÉ«¬¬—ß§ß¡’Õ“°“√ª«¥∫â“ß·µà‰¡à‰¥â¡“æ∫
∑—πµ·æ∑¬å ®π°√–∑—Ëß‡¥◊Õπ°ÿ¡¿“æ—π∏å æ.». 2546  ºŸâªÉ«¬¡“
æ∫∑—πµ·æ∑¬åÕ’°§√—Èß¥â«¬Õ“°“√ª«¥·∫∫ª«¥·ª≈ä∫Õ¬à“ß
√ÿπ·√ß∑’Ë„°≈â‡§’¬ß∫√‘‡«≥‡¥‘¡ §◊Õ µ—Èß·µà∫√‘‡«≥øíπ°√“¡πâÕ¬≈à“ß
¢«“´’Ë·√° (#45, #46, #47) ·≈–ª«¥√â“«¡“∫√‘‡«≥·°â¡®π∂÷ß
Àπâ“ÀŸ¥â“π¢«“¢≥–≈â“ßÀπâ“ æŸ¥ ·ª√ßøíπÀ√◊Õ‡§’È¬«Õ“À“√ ·µà
‰¡à∑ÿ°§√—Èß √—∫ª√–∑“π¬“‰Õ∫Ÿ‚æ√‡øπ 400 ¡°.∑ÿ° 6 ™.¡.¬—ß§ß
¡’Õ“°“√ª«¥ ¿“¬À≈—ß®“°©’¥¬“™“‡æ◊ËÕ –°¥ª√– “∑¢Õßª√–
 “∑Õ‘πøï‡√’¬Õ—≈«’‚Õ≈“√å (inferior alveolar nerve block) Õ“°“√
ª«¥À“¬‰ª‚¥¬ ¡∫Ÿ√≥å ´—°ª√–«—µ‘æ∫«à“ ºŸâªÉ«¬‡§¬ª√– ∫
Õÿ∫—µ‘‡Àµÿ»’√…–°√–·∑°‡¡◊ËÕÕ“¬ÿ 10 ªï  ‰¥â√—∫°“√ºà“µ—¥‡ªî¥°–‚À≈°
(open skull surgery) ·≈–º≈®“°°“√∂à“¬¿“æ√—ß ’ à«πµ—¥
Õ“»—¬§Õ¡æ‘«‡µÕ√å¢Õß ¡Õß§√—Èß„À¡à„Àâº≈ª°µ‘ ∑“ßºŸâ√—°…“‰¥â
æ‘®“√≥“®à“¬¬“§“√å∫“¡“‡´æ’π 200 ¡°. 1 ‡¡Á¥ «—π≈– 3 ‡«≈“
À≈—ßÕ“À“√‡ªìπ‡«≈“ 2  —ª¥“Àå ºŸâªÉ«¬Õ“°“√¥’¢÷Èπ√âÕ¬≈– 70 ¬—ß
§ßª«¥∫â“ß‡«≈“·ª√ßøíπ ≈â“ßÀπâ“ ºŸâªÉ«¬‰¡à‰¥â¡“µ‘¥µ“¡º≈°“√
√—°…“µàÕ

∫∑«‘®“√≥å

ºŸâªÉ«¬∑—Èß 3 √“¬ ¡’√Ÿª·∫∫¢Õß°“√¬◊π¬—π°“√«‘π‘®©—¬
§≈â“¬§≈÷ß°—π§◊Õ °“√µÕ∫ πÕßµàÕ°“√√—°…“Õ“°“√ª«¥¥â«¬§“√å
∫“¡“‡´æ’π¥—ß‡™àπ∑’Ë Srisintorn „πªï §.». 1991 ‰¥â‡ πÕ·π–
‡°’Ë¬«°—∫°“√«‘π‘®©—¬Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈¥â«¬«‘∏’π’È5

πÕ°®“°π’È Burchiel ·≈– Slavin „πªï §.». 2000 ‰¥â„™â«‘∏’π’È„π
°“√«‘π‘®©—¬·¬°‚√§Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈ÕÕ°®“°
Õ“°“√ª«¥∫√‘‡«≥™àÕßª“°·≈–„∫Àπâ“Õ◊ËπÊ ¥â«¬20

„πºŸâªÉ«¬√“¬·√° ≈—°…≥–Õ“°“√∑“ß§≈‘π‘°·≈–°“√µÕ∫
 πÕßµàÕ§“√å∫“¡“‡´æ’π§àÕπ¢â“ß‡¥àπ™—¥«à“‡ªìπÕ“°“√ª«¥
ª√– “∑‰∑√‡®¡‘π—≈ ·µàºŸâªÉ«¬‡ªìπ™“¬Õ“¬ÿ 31 ªï ´÷Ëß‚Õ°“ æ∫
§àÕπ¢â“ßπâÕ¬ ‡π◊ËÕß®“° à«π¡“°®–æ∫„πºŸâÀ≠‘ßÕ“¬ÿ¡“°°«à“
50 ªï  πÕ°®“°π’È¡—°æ∫‚√§ª≈Õ°ª√– “∑‡ ◊ËÕ¡·¢Áß„πºŸâªÉ«¬
™“¬Õ“¬ÿπâÕ¬∑’Ë‡ªìπ‚√§Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈ ·µà®“°
°“√µ√«®∑“ß§≈‘π‘°‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß°“√∑”ß“π¢Õß
√–∫∫ª√– “∑®÷ß “¡“√∂·¬°‚√§ÕÕ°®“°‚√§ª≈Õ°ª√– “∑
‡ ◊ËÕ¡·¢Áß ·≈–Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈®“° “‡ÀµÿÕ◊Ëπ∑’Ë
‡°‘¥®“°‡π◊ÈÕßÕ°À√◊Õ∂ÿßπÈ”„π ¡Õß ‡™àπ ∂ÿßπÈ”‡Õæ‘‡¥Õ√å¡Õ¬¥å À√◊Õ
‡¡π‘ß®‘‚Õ¡“ (meningioma) ‰¥â πÕ°®“°π’È§«√·¬°ÕÕ°®“°
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Õ“°“√ª«¥∫√‘‡«≥„∫Àπâ“∑’Ë‰¡à‡ªìπ·∫∫©∫—∫ (atypical facial
pain) ´÷Ëß‰¡àµÕ∫ πÕßµàÕ§“√å∫“¡“‡´æ’π¥â«¬

°“√√—°…“„πºŸâªÉ«¬√“¬π’È„π‡∫◊ÈÕßµâπ‰¡à´—∫´âÕπ¡“°π—°
‡π◊ËÕß®“°ºŸâªÉ«¬µÕ∫ πÕß¥’µàÕ§“√å∫“¡“‡´æ’π ·µàªí≠À“∑’Ë‡°‘¥
¢÷Èπ§◊Õ º≈¢â“ß‡§’¬ß¢Õß¬“∑’Ë¡’‚Õ°“ ∑’Ë®–‡°‘¥¿“«–‡¡Á¥‚≈À‘µ¢“«
„π°√–· ‡≈◊Õ¥µË” ´÷Ëßæ∫‰¥â√âÕ¬≈– 6 ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫§“√å∫“
¡“‡´æ’π22 ‰¥â¥—ß∑’Ëª√“°Ø„πºŸâªÉ«¬√“¬π’È®÷ß‡ª≈’Ë¬π¬“¡“‡ªìπ¬“
™π‘¥Õ◊Ëπ∑’Ë¡’√“¬ß“π«à“ “¡“√∂√–ß—∫Õ“°“√ª«¥‰¥â‡™àπ°—π ‰¥â·°à
øï‰π‚∑Õ‘π ‚§≈π“ ’́·æ¡ °“∫“‡æπµ‘π  °“√„™â√à«¡°—π√–À«à“ßøï
‰π‚∑Õ‘π·≈–∫“‚§≈‡øπµ“¡≈”¥—∫ ·≈–∑â“¬∑’Ë ÿ¥¬“∑’ËºŸâªÉ«¬µÕ∫
 πÕß§àÕπ¢â“ß¥’§◊Õ °√¥«“≈‚æ√Õ‘° ‡Àµÿº≈∑’Ë‡ª≈’Ë¬π¬“„π·µà≈–
§√—Èß §◊Õ ºŸâªÉ«¬‰¡àµÕ∫ πÕßÀ√◊Õ¬“∫“ß™π‘¥§àÕπ¢â“ß·æß ‡™àπ
°“∫“‡æπµ‘π ∑”„ÀâºŸâªÉ«¬ªØ‘‡ ∏°“√√—°…“¥â«¬¬“™π‘¥π’È ¢âÕ§«√

√–«—ß„π°“√√—°…“¥â«¬°√¥«“≈‚æ√Õ‘°§◊Õ ºŸâªÉ«¬µâÕß¡’°“√∑”ß“π
¢Õßµ—∫‡ªìπª°µ‘  „πºŸâªÉ«¬√“¬π’È‰¡à¡’ª√–«—µ‘¢Õß°“√‡ªìπ‚√§µ—∫
¡“°àÕπ·≈–ªØ‘‡ ∏°“√¥◊Ë¡ ÿ√“„πªí®®ÿ∫—π ®÷ßæ‘®“√≥“„Àâ¬“°√¥
«“≈‚æ√Õ‘°  Õ¬à“ß‰√°Áµ“¡„πºŸâªÉ«¬∑’Ë ß —¬‡°’Ë¬«°—∫§«“¡
∫°æ√àÕß„π°“√∑”Àπâ“∑’Ë¢Õßµ—∫ §«√ àßµ√«®°“√∑”ß“π¢Õßµ—∫
°àÕπ°“√‡√‘Ë¡√—°…“¥â«¬°√¥«“≈‚æ√Õ‘°∑ÿ°§√—Èß  ·π«∑“ß·≈–√Ÿª
·∫∫°“√√—°…“Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈¥â«¬¬“¥—ß°≈à“«
¢â“ßµâπµ√ß°—∫º—ß°“√¥”‡π‘π°“√√—°…“¥â«¬¬“∑’Ë ‡ πÕ‚¥¬
Zakrzewska ·≈– Patalos „πªï §.». 1995 ¥—ß√Ÿª∑’Ë 123

πÕ°®“°π’È‡π◊ËÕß®“°ºŸâªÉ«¬¡’Õ“°“√ª«¥§àÕπ¢â“ß√ÿπ·√ß ∑”„ÀâºŸâ
√—°…“®”‡ªìπµâÕßª√–‡¡‘πÕ“°“√¢ÕßºŸâªÉ«¬∑ÿ° 2  —ª¥“Àå À“°ºŸâ
ªÉ«¬Õ“°“√‰¡à¥’¢÷Èπ ºŸâ„Àâ°“√√—°…“®÷ßæ‘®“√≥“ª√—∫‡ª≈’Ë¬π¬“ ‡æ◊ËÕ
≈¥§«“¡∑ÿ°¢å∑√¡“π®“°Õ“°“√ª«¥„Àâ·°àºŸâªÉ«¬‚¥¬‡√Á«∑’Ë ÿ¥

(¥—¥·ª≈ß®“°: Zakrzewska JM, Patalos PN. Trigeminal neuralgia. W.B. Saunders: London; 1995. p.191).

√Ÿª∑’Ë 1 · ¥ß¢—ÈπµÕπ°“√®—¥°“√ºŸâªÉ«¬Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈
Fig. 1 Medical management of a patient with trigeminal neuralgia.
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„πºŸâªÉ«¬√“¬∑’Ë 2 ‡¡◊ËÕ‡√‘Ë¡µâπ„Àâ°“√√—°…“ ºŸâªÉ«¬‰¥â√—∫§“√å
∫“¡“‡´æ’π‡π◊ËÕß®“°‡ªìπ¬“∑“ß‡≈◊Õ°À≈—°∑’Ë„Àâº≈¥’∑’Ë ÿ¥ ·µàµàÕ
¡“ºŸâªÉ«¬‡°‘¥Õ“°“√·æâ¬“®÷ß®”‡ªìπµâÕß‡ª≈’Ë¬π™π‘¥¢Õß¬“¡“
‡ªìπøï‰π‚∑Õ‘π´÷ËßºŸâªÉ«¬µÕ∫ πÕß¥’„πµÕπ·√° °“√∑’ËºŸâªÉ«¬‡√‘Ë¡
‰¡àµÕ∫ πÕßµàÕ¬“øï‰π‚∑Õ‘π¿“¬À≈—ß®“°‰¥â√—∫¬“‰ª√–¬–Àπ÷Ëß
π—∫«à“¡’‚Õ°“ ‡ªìπ‰ª‰¥â‡π◊ËÕß®“° ¿“«–¥◊ÈÕ¬“ “¡“√∂‡°‘¥‰¥â°—∫
ºŸâªÉ«¬∑ÿ°§π·≈–°—∫¬“∑ÿ°™π‘¥  ”À√—∫‚Õ°“ ∑’Ë®–‡°‘¥°“√¥◊ÈÕ¬“
¢ÕßºŸâªÉ«¬Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈¬—ß§ßµâÕß‰¥â√—∫°“√
»÷°…“µàÕ‰ª

 ”À√—∫ºŸâªÉ«¬√“¬∑’Ë 3 °“√©’¥¬“™“‡æ◊ËÕ –°¥ª√– “∑
Õ‘πøï‡√’¬Õ—≈«’‚Õ≈“√å·≈â«Õ“°“√ª«¥À“¬‰ª‚¥¬ ¡∫Ÿ√≥åÕ“®‡ªìπ
‡§√◊ËÕß¬◊π¬—π‰¥â«à“‡ªìπ§«“¡º‘¥ª°µ‘¢Õß°“√π”°√–· ª√– “∑
¢Õßª√– “∑‰∑√‡®¡‘π—≈·¢πß∑’Ë 3 ·≈–®“°°“√∑’ËºŸâªÉ«¬ πÕß
µÕ∫µàÕ§“√å∫“¡“‡´æ’πÕ“®™à«¬„π°“√«‘π‘®©—¬«à“‡ªìπÕ“°“√ª«¥
ª√– “∑‰∑√‡®¡‘π—≈¥—ß°≈à“«·≈â«¢â“ßµâπ Õ’°∑—Èß‡ªìπ°√≥’∑’Ëæ∫‰¥â
‰¡à∫àÕ¬π—°‡π◊ËÕß®“°ºŸâªÉ«¬Õ“¬ÿ§àÕπ¢â“ßπâÕ¬ ·≈–¡’ª√–«—µ‘°“√‰¥â
√—∫°“√°√–·∑°∑’Ë»’√…–´÷ËßÕ“®‡ªìπ “‡Àµÿ à«πÀπ÷Ëß¢ÕßÕ“°“√
ª«¥ª√– “∑‰∑√‡®¡‘π—≈ Õ“®‡π◊ËÕß¡“®“°°“√¡’‡π◊ÈÕßÕ°ª√– “∑
(neuroma) °“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡ªìπ‡Àµÿ„Àâ‡°‘¥°“√¬—∫¬—Èß°√–· 
ª√– “∑π”‡¢â“·µà¬—ß§ß¡’Õ“°“√ª«¥ (deafferentation) À√◊Õ
¿“«–§«“¡√Ÿâ ÷°‰«‡°‘π (hypersensitivity) ¢Õß
ª√– “∑‰∑√‡®¡‘π—≈¿“¬À≈—ß®“°‰¥â√—∫°“√∫“¥‡®Á∫‰¥â  §≈â“¬§≈÷ß
°—∫°√≥’‡°‘¥Õ“°“√ª«¥ª√– “∑‰∑√‡®¡‘π—≈‡π◊ËÕß®“°°“√¡’°“√
·µ°À—°∫√‘‡«≥„∫Àπâ“3,4  „πºŸâªÉ«¬√“¬π’È “‡Àµÿ∑’Ë‰¡à‰¥âæ‘®“√≥“
®à“¬¬“§“√å∫“¡“‡´æ’π„πµÕπ‡√‘Ë¡·√°¢Õß°“√√—°…“‡π◊ËÕß®“°ºŸâ
√—°…“µâÕß°“√°”®—¥ªí®®—¬Õ◊ËπÊ ∑’Ë‡ªìπ “‡Àµÿ∑’Ë‡ªìπ‰ª‰¥â¢Õß
Õ“°“√ª«¥°àÕπ ‰¥â·°à °“√ºà“øíπ§ÿ¥ °“√∫”∫—¥§«“¡º‘¥ª°µ‘
¢Õß¢âÕµàÕ¢“°√√‰°√ °“√„Àâ¬“‰Õ∫Ÿ‚æ√‡øπ ·µà∑—ÈßÀ¡¥π’È‰¡à
 “¡“√∂∫√√‡∑“Õ“°“√ª«¥¢ÕßºŸâªÉ«¬‰¥â

∫∑ √ÿª

∂÷ß·¡â«à“‚√§ª«¥ª√– “∑‰∑√‡®¡‘π—≈®–∂Ÿ°°≈à“«∂÷ß¡“‡ªìπ
‡«≈“π“πÀ≈“¬»µ«√√…·≈â«°Áµ“¡ ·µà “‡Àµÿ¢Õß‚√§¬—ß§ß‰¡à¡’
„§√∑√“∫  àßº≈„Àâ‰¡à¡’«‘∏’°“√√—°…“∑’ËÀ“¬¢“¥‰¥â πÕ°®“°π’È„π
°“√«‘π‘®©—¬Õ“®∑”‰¥â§àÕπ¢â“ß¬“° ‡π◊ËÕß®“°Õ“°“√ª«¥¢Õß‚√§
π’È§≈â“¬§≈÷ß°—∫Õ“°“√ª«¥øíπ Õ“°“√ª«¥ª√– “∑°≈Õ ‚´ø“√‘
ß‡®’¬≈ À√◊Õ·¡â·µàÕ“°“√ª«¥∫√‘‡«≥„∫Àπâ“∑’Ë‰¡à‡ªìπ·∫∫©∫—∫ ¥—ß
π—Èπ°“√∫”∫—¥√—°…“¥â«¬§“√å∫“¡“‡´æ’π·≈â«Õ“°“√¥’¢÷Èπ°Á‡ªìπÕ’°

«‘∏’Àπ÷Ëß∑’ËÕ“®™à«¬„π°“√«‘π‘®©—¬‰¥â °“√√—°…“∑“ß‡≈◊Õ°§◊Õ °“√„™â
¬“„π°≈ÿà¡¬“°—π™—° ´÷Ëß°“√„Àâ¬“Õ“®¡’º≈¢â“ß‡§’¬ßµàÕºŸâªÉ«¬ ¥—ß
π—Èπ°àÕπ„Àâ§“√å∫“¡“‡´æ’π §«√µ√«®«‘π‘®©—¬„Àâ·πà„®°àÕπ«à“
Õ“°“√¡‘‰¥â¡“®“°ªí≠À“®“°øíπ °≈â“¡‡π◊ÈÕ·≈–¢âÕµàÕ¢“°√√‰°√
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Original Article

Abstract
Trigeminal neuralgia is a rare severe painful condition of face with sometimes unknown etiology. Mostly, in known cause

cases, the trigeminal nerve root demyelination results from compression by an overlying artery and vein or tumor. The treatment
is either medication with anticonvulsant drugs, e.g. carbamazepine, phenytoin, baclofen or neurosurgery. If the patient does not
respond to medication or has severe side effects then surgery should be considered . Three cases of trigeminal neuralgia with
various drugs use and their results were reported.

Key words : anticonvulsant drugs; trigeminal neuralgia; neurosurgery

Trigeminal Neuralgia: 3 Case Reports
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∫∑π”

§«“¡ ”‡√Á®¢Õß°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¢÷Èπ°—∫«‘∏’°“√·≈–
¢—ÈπµÕπ„π°“√ªØ‘∫—µ‘ß“π °“√∑”§«“¡ –Õ“¥º‘«øíπ‡ªìπÀπ÷Ëß„π
¢—ÈπµÕπ∑’Ë ”§—≠∑’Ë¡’º≈µàÕ°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ
¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ°”®—¥§√“∫®ÿ≈‘π∑√’¬å·≈– “√Õ‘π∑√’¬å∑’Ë
ª°§≈ÿ¡º‘«øíπ ∑”„Àâ°√¥ª√—∫ ¿“æ —¡º— °—∫º‘«øíπ‰¥â¥’Õ—π‡ªìπ

 ÿ«√√≥ ª√– ß§åµ—π °ÿ≈,* ∏π‘  ‡À¡‘π∑√å,† ™ÿµ‘¡“ ‰µ√√—µπå«√°ÿ≈ ‡

°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑“ß§≈‘π‘° ‡ª√’¬∫‡∑’¬∫√–À«à“ß«‘∏’

°“√∑”§«“¡ –Õ“¥‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß°—∫°“√∑”§«“¡ –Õ“¥

‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ

∫∑§—¥¬àÕ

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ‡¡◊ËÕ∑”§«“¡ –Õ“¥º‘«øíπ¥â«¬«‘∏’°“√·ª√ßøíπ
¥â«¬µπ‡Õß°—∫°“√∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ ‚¥¬»÷°…“„πøíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß∑’ËÕ¬Ÿà„π¢“°√√‰°√‡¥’¬«°—π®”π«π 188 §Ÿà
øíπ¢Õß‡¥Á°∑’Ë¡’Õ“¬ÿ 7-8 ªï ®”π«π 123 §π ÷́Ëß∂Ÿ°®—¥‡¢â“»÷°…“¥â«¬°“√ ÿà¡·∫∫∫≈ÁÕ°‚¥¬øíπ¢â“ßÀπ÷Ëß∑”§«“¡ –Õ“¥º‘«øíπ‚¥¬°“√
·ª√ßøíπ¥â«¬µπ‡Õß   à«πøíπÕ’°¢â“ß∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬°“√„™â‡§√◊ËÕß¡◊Õ¢—¥øíπ¿“¬À≈—ß°“√·ª√ßøíπ µ‘¥µ“¡º≈°“√¬÷¥µ‘¥¢Õß
«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ë√–¬–‡«≈“ 6 ·≈– 12 ‡¥◊Õπ «‘‡§√“–Àå§«“¡·µ°µà“ß°“√¬÷¥µ‘¥¢Õß«— ¥ÿ√–À«à“ß«‘∏’°“√∑”§«“¡ –Õ“¥∑—Èß Õß
«‘∏’¥â«¬ ∂‘µ‘π—πæ“√“‡¡µ√‘°™π‘¥°“√∑¥ Õ∫‡™‘ß‡§√◊ËÕßÀ¡“¬·≈–≈”¥—∫∑’Ë·∫∫«‘≈§Õ°´—π∑’Ë√–¥—∫π—¬ ”§—≠ .05 ‡¡◊ËÕ ‘Èπ ÿ¥°“√»÷°…“§ß
‡À≈◊Õµ—«Õ¬à“ßøíπ 158 §Ÿàøíπ‚¥¬∑’Ë√–¬–‡«≈“ 6 ‡¥◊Õπ æ∫«à“ øíπ∑’Ë∑”§«“¡ –Õ“¥º‘«øíπ‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß¡’Õ—µ√“°“√¬÷¥µ‘¥
¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ¡∫Ÿ√≥å∑—Èß´’Ëøíπ√âÕ¬≈– 90.9 ·≈–Õ—µ√“°“√¬÷¥µ‘¥µ“¡µ”·ÀπàßÀ≈ÿ¡√àÕßøíπ √âÕ¬≈– 96.3   à«πøíπ∑’Ë
∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ∑’Ë¡’Õ—µ√“°“√¬÷¥µ‘¥√âÕ¬≈– 95.1 ·≈– 98.1 µ“¡≈”¥—∫ º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“ ‰¡à
·µ°µà“ß°—π ¢≥–∑’Ë√–¬–‡«≈“ 12 ‡¥◊Õπ æ∫«à“ øíπ∑’Ë∑”§«“¡ –Õ“¥º‘«øíπ‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß¡’Õ—µ√“°“√¬÷¥µ‘¥ ¡∫Ÿ√≥å∑—Èß ’́Ë
øíπ√âÕ¬≈– 79.7 ·≈–Õ—µ√“°“√¬÷¥µ‘¥µ“¡µ”·ÀπàßÀ≈ÿ¡√àÕßøíπ√âÕ¬≈– 92.1 µË”°«à“øíπ∑’Ë∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ∑’Ë¡’
Õ—µ√“°“√¬÷¥µ‘¥√âÕ¬≈– 88.6 ·≈– 95.4 µ“¡≈”¥—∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = .020 ·≈– p = .035) ®“°º≈°“√»÷°…“ “¡“√∂
 √ÿª‰¥â«à“ øíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß¢Õß‡¥Á°Õ“¬ÿ 7-8 ªï∑’Ë∑”§«“¡ –Õ“¥º‘«øíπ‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß  ¡’Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’ËµË”°«à“øíπ∑’Ë∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ ‰¡à«à“®–æ‘®“√≥“§«“¡ ¡∫Ÿ√≥å∑—Èß´’ËøíπÀ√◊Õµ“¡µ”·Àπàß
À≈ÿ¡√àÕßøíπ ‚¥¬æ∫§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¬–‡«≈“ 12 ‡¥◊Õπ

* ∑—πµ·æ∑¬å 7  °≈ÿà¡ß“π∑—πµ°√√¡ ‚√ßæ¬“∫“≈≈”æŸπ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥≈”æŸπ 51000
† ºŸâ™à«¬»“ µ√“®“√¬å  ¿“§«‘™“∑—πµ°√√¡ ”À√—∫‡¥Á° §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∂ππÕ—ß√’¥Ÿπ—ßµå ª∑ÿ¡«—π °√ÿß‡∑æœ 10330
‡ √Õß»“ µ√“®“√¬å ¿“§«‘™“∑—πµ°√√¡ ”À√—∫‡¥Á° §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∂ππÕ—ß√’¥Ÿπ—ßµå ª∑ÿ¡«—π °√ÿß‡∑æœ 10330

¢—ÈπµÕπ∑’Ë ”§—≠∑’Ë®–∑”„Àâ«— ¥ÿ¡’°“√¬÷¥µ‘¥°—∫º‘«øíπ‰¥â¡“°1 «‘∏’
°“√∑’Ë·π–π”„™â∑—Ë«‰ª„π§≈‘π‘° §◊Õ °“√„™â‡§√◊ËÕß¡◊Õ¢—¥øíπ  ·µà¡’
À≈“¬°“√»÷°…“∑“ß§≈‘π‘°‰¥â‡ πÕ«‘∏’°“√Õ◊Ëπ ‰¥â·°à °“√„™â‡§√◊ËÕß
¡◊Õµ√«®√Õ¬ºÿ‡¢’Ë¬µ“¡À≈ÿ¡√àÕßøíπ ·≈–©’¥≈â“ß¥â«¬πÈ”®“°
°√–∫Õ°©’¥ “¡∑“ß2 °“√„™â·ª√ß ’øíπ∑”§«“¡ –Õ“¥º‘«øíπ
‚¥¬∑—πµ·æ∑¬å3 ·≈–°“√„™â·ª√ß ’øíπ∑”§«“¡ –Õ“¥¥â«¬µ—«
‡¥Á°‡Õß4  ´÷Ëßæ∫«à“ àßº≈µàÕÕ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‰¡à·µ°µà“ß
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®“°°“√„™â‡§√◊ËÕß¡◊Õ¢—¥øíπ  „πª√–‡∑»‰∑¬¡’‡æ’¬ß°“√»÷°…“¿“§
 π“¡5,6  ´÷Ëß„™â·ª√ß ’øíπ∑”§«“¡ –Õ“¥¥â«¬µ—«‡¥Á°‡Õß ·µà‰¥â
º≈°“√¬÷¥µ‘¥∑’ËµË”°«à“°“√»÷°…“Õ◊Ëπ  ‚¥¬Õ“®‡ªìπº≈®“° ¿“«–
°“√ªØ‘∫—µ‘∑’Ë·µ°µà“ß®“°„π§≈‘π‘°‚¥¬‡©æ“–‡∑§π‘§„π°“√
§«∫§ÿ¡§«“¡™◊Èπ  ®÷ß‰¡àÕ“®‰¥â¢âÕ √ÿª∑’Ë™—¥‡®π∂÷ßÕ—µ√“°“√¬÷¥µ‘¥
¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡¡◊ËÕ∑”§«“¡ –Õ“¥‚¥¬°“√·ª√ß
øíπ¥â«¬µπ‡Õß®“°°“√»÷°…“∑—Èß Õßπ’È  ®÷ß§«√∑’Ë®–»÷°…“‡æ‘Ë¡
‡µ‘¡‚¥¬ªØ‘∫—µ‘°“√„π§≈‘π‘°

‡π◊ËÕß®“°øíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß¢Õß‡¥Á°Õ“¬ÿ 7-8 ªï ‡ªìπ ’́Ë
øíπ·≈–«—¬∑’Ë§«√‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¡“°∑’Ë ÿ¥7  ‡¥Á°«—¬π’È
 “¡“√∂·ª√ßøíπ‰¥â¥â«¬µπ‡Õß·≈â«8  ‡æ√“–‡√‘Ë¡¡’∑—°…–°“√„™â
°≈â“¡‡π◊ÈÕ¡◊Õ‰¥â¥’æÕ§«√9 À“°°“√∑”§«“¡ –Õ“¥º‘«øíπ‚¥¬
°“√·ª√ßøíπ¥â«¬µπ‡Õß¡’Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ‰¡àµà“ß‰ª®“°°“√∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥
øíπ·≈â« °ÁÕ“®‡ªìπ¢âÕæ‘®“√≥“∑’Ë®–‡≈◊Õ°„™â°“√·ª√ßøíπ¥â«¬
µπ‡Õß‡ªìπ«‘∏’∑”§«“¡ –Õ“¥º‘«øíπ°àÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ
´÷Ëß®–™à«¬≈¥‡«≈“ªØ‘∫—µ‘ß“π   àßº≈µàÕæƒµ‘°√√¡§«“¡√à«¡¡◊Õ
¢ÕßºŸâªÉ«¬‡¥Á° ·≈–∑’Ë ”§—≠Õ¬à“ß¬‘Ëß   §◊Õ °“√ª√–À¬—¥ß∫
ª√–¡“≥«— ¥ÿÕÿª°√≥å ‰¥â·°à ¥â“¡¢—¥øíπ  ∂â«¬¬“ß À√◊Õæÿà¡¢π
·ª√ß·≈–ºß¢—¥øíπ  Õ—π®–‡Õ◊ÈÕª√–‚¬™πåµàÕ°“√¥”‡π‘π‚§√ß°“√
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡æ◊ËÕªÑÕß°—πøíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëßºÿ¢Õß
°√–∑√«ß “∏“√≥ ÿ¢‡ªìπÕ¬à“ß¡“°

°“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√¬÷¥µ‘¥
¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑“ß§≈‘π‘°√–À«à“ß«‘∏’°“√∑”§«“¡
 –Õ“¥º‘«øíπ‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß°—∫°“√∑”§«“¡
 –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ„πøíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß¢Õß‡¥Á°
Õ“¬ÿ 7-8 ªï

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

 ∂“π∑’Ë»÷°…“

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

°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß∑’Ë»÷°…“

∑—πµ·æ∑¬å∑’Ë¡’§«“¡·¡àπ¬”°“√µ√«®√Õ¬ºÿ‰¡àπâÕ¬°«à“
√âÕ¬≈– 8010 ‡ªìπºŸâµ√«®∑“ß§≈‘π‘°·≈–¿“æ√—ß ’‡æ◊ËÕ§—¥‡≈◊Õ°øíπ
°√“¡·∑â´’Ë∑’ËÀπ÷Ëß∑’ËÕ¬Ÿà„π¢“°√√‰°√‡¥’¬«°—π¢Õß‡¥Á°Õ“¬ÿ 7-8 ªï
‚√ß‡√’¬π —ß°—¥°√ÿß‡∑æ¡À“π§√®”π«π 6 ·Ààß´÷Ëß‰¥â√—∫°“√
¬‘π¬Õ¡®“°ºŸâª°§√Õß·≈–„Àâ§«“¡√à«¡¡◊Õ¥’ ‰¡àÕ“‡®’¬πßà“¬ øíπ

°√“¡·∑ấ ’Ë∑’ËÀπ÷Ëß¡’¥â“π∫¥‡§’È¬«¢÷Èπæâπ¢Õ∫‡Àß◊Õ°Õ¬à“ß ¡∫Ÿ√≥å º‘«
‡§≈◊Õ∫øíπ·¢Áß11 ‰¡à¡’¿“«–º‘«‡§≈◊Õ∫øíπ‡®√‘≠æ√àÕß (enamel
hypoplasia) ‰¡à¡’À‘πªŸπª°§≈ÿ¡øíπ ‰¡à¡’°“√µ‘¥ ’ ‰¡à‡§¬‰¥â√—∫
°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ À√◊Õ∫Ÿ√≥–øíπ¡“°àÕπ ·≈–¡’≈—°…≥–
µ“¡¢âÕ∫àß™’È¢Õß°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ12 §◊Õ ‰¡à¡’√Õ¬ºÿ∑’Ë¥â“π
∫¥‡§’È¬«·≈–¥â“πª√–™‘¥ À≈ÿ¡√àÕß·§∫·≈–≈÷°

‡¥Á°∑’Ë‡ªìπ°≈ÿà¡»÷°…“®–∂Ÿ°µ√«®«—¥§à“¥—™π’§√“∫®ÿ≈‘π∑√’¬å
¥â«¬°“√„™â ’Õ‘√‘‚∑√´‘π¬âÕ¡·≈–«—¥º≈µ“¡‡°≥±å¢Õß¿“§«‘™“
∑—πµ°√√¡ ”À√—∫‡¥Á°  §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ®“°øíπ®”π«π 6 ́ ’Ë §◊Õ øíπ°√“¡·∑â∫π¢«“ ’́Ë∑’ËÀπ÷Ëß
(#16) À√◊Õøíπ°√“¡πÈ”π¡∫π¢«“ ’́Ë∑’Ë Õß (#55)  øíπ‡¢’È¬«·∑â
∫π¢«“ (#13) À√◊Õøíπ‡¢’È¬«πÈ”π¡∫π¢«“(#53)  øíπ°√“¡πâÕ¬
∫π´â“¬ ’́Ë∑’Ë Õß (#25) À√◊Õøíπ°√“¡πÈ”π¡∫π´â“¬ ’́Ë∑’ËÀπ÷Ëß (#64)
øíπ°√“¡·∑â≈à“ß´â“¬´’Ë∑’ËÀπ÷Ëß (#36) À√◊Õøíπ°√“¡πÈ”π¡≈à“ß ấ“¬
´’Ë∑’Ë Õß (#75)  øíπ‡¢’È¬«·∑â≈à“ß´â“¬ (#33) À√◊Õøíπ‡¢’È¬«πÈ”π¡
≈à“ß ấ“¬(#73) øíπ°√“¡πâÕ¬≈à“ß¢«“ ’́Ë∑’ËÀπ÷Ëß (#44) À√◊Õøíπ
°√“¡πÈ”π¡≈à“ß¢«“´’Ë∑’ËÀπ÷Ëß (#84) º≈∑’Ë‰¥â®—¥·∫àß‡ªìπ√–¥—∫°“√
∑”§«“¡ –Õ“¥¥’¡“° (0 - 24 §–·ππ) æÕ„™â (25 - 49
§–·ππ) ·¬à (50 - 74 §–·ππ) ·≈–·¬à¡“°  (75 - 108
§–·ππ) ‚¥¬∑—πµ·æ∑¬å∑’Ë¡’§«“¡·¡àπ¬”°“√µ√«®‰¡àµË”°«à“
√âÕ¬≈– 80 ‡ªìπºŸâµ√«®·≈–ª√–‡¡‘πÀ≈—ß®“°‡¥Á°·ª√ßøíπ¥â«¬
µπ‡Õßµ“¡«‘∏’∑’Ë·ª√ßÕ¬Ÿàµ“¡ª°µ‘Õ¬à“ß‰¡à®”°—¥‡«≈“·≈–‰¡à„™â
¬“ ’øíπ¥â«¬·ª√ß ’øíπ‡¥Á°¬’ËÀâÕæ√’‡¡’Ë¬¡ ™π‘¥¢π·ª√ßÕàÕπ À≈—ß
®“°π—Èππ—¥À¡“¬‡æ◊ËÕ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπµàÕ‰ª

°“√®—¥µ—«Õ¬à“ß‡¢â“»÷°…“

„™â«‘∏’°“√ ÿà¡·∫∫∫≈ÁÕ°‡æ◊ËÕ°√–®“¬«‘∏’∑”§«“¡ –Õ“¥
·≈–≈”¥—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ‡¥Á°∑’Ë¡’µ—«Õ¬à“ßøíπ„π∑—Èß Õß
¢“°√√‰°√®–‰¥â√—∫°“√ ÿà¡·¬°®“°°—π·≈–‡«âπ√–¬–‡§≈◊Õ∫À≈ÿ¡
√àÕßøíππ“π 30 π“∑’

°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ

∑—πµ·æ∑¬å´÷Ëßºà“π°“√Ωñ°ΩπÕ¬à“ß¥’®”π«πÀπ÷Ëß§π‡ªìπºŸâ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‰¡à‡°‘π 2 ™—Ë«‚¡ßµàÕ«—π ‡¥Á°∑ÿ°§π∂Ÿ°°”Àπ¥
„Àâ·ª√ßøíπ¥â«¬µπ‡Õß‡™àπ‡¥‘¡‡æ◊ËÕ∑”§«“¡ –Õ“¥øíπ°àÕπ°“√
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ À≈—ß®“°π—Èπ∑—πµ·æ∑¬å„™â‡§√◊ËÕß¡◊Õ¢—¥øíπ
·≈–æÿà¡¢π·ª√ß√à«¡°—∫ºß¢—¥øíπ™π‘¥‰¡à¡’ø≈ŸÕÕ‰√¥å13 ∑”§«“¡
 –Õ“¥‡ √‘¡‡©æ“– ’́Ëøíπ∑’Ë‡ªìπ°≈ÿà¡§«∫§ÿ¡ ‡ªìπ‡«≈“ 15 «‘π“∑’
·≈â«≈â“ß¥â«¬πÈ” –Õ“¥3

°“√‡µ√’¬¡øíπ„Àâ·Àâß„™â¡â«π ”≈’√à«¡°—∫‡§√◊ËÕß¥Ÿ¥πÈ”≈“¬
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°”≈—ß Ÿß·≈–‡ªÉ“≈¡π“π 10 «‘π“∑’ ·≈â«„™â‡§√◊ËÕß¡◊Õµ√«®√Õ¬ºÿ
‡¢’Ë¬°”®—¥§√“∫µ°§â“ß∫πº‘«øíπ°àÕπ∑“°√¥øÕ øÕ√‘°™π‘¥‡®≈
§«“¡‡¢â¡√âÕ¬≈– 35 ∑’Ë∫√‘‡«≥À≈ÿ¡√àÕßøíπ·≈– à«πæ◊Èπ‡Õ’¬ß (in-
clined plane) π“π 15 «‘π“∑’·≈â«≈â“ß¥â«¬πÈ” 15 «‘π“∑’ ‡ªÉ“
≈¡·Àâßπ“π 10 «‘π“∑’14 ®πº‘«øíπ¡’≈—°…≥–¥â“π ¢“« ¢ÿàπ À“°
‰¡à‡ªìπ‡™àππ’È À√◊Õ —¡º— °—∫πÈ”≈“¬®–‡µ√’¬¡º‘«øíπ´È”Õ’°§√—Èß·µà
„™â‡«≈“∑“°√¥‡æ’¬ß 5 «‘π“∑’14

∑“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ§Õπ‰´ å (Concise white
sealant, 3M, St.Paul, Minnesota, USA) ¥â«¬æŸà°—π
‡≈Á°ªÑ“¬«— ¥ÿ„Àâ‰À≈‰ªµ“¡À≈ÿ¡√àÕßøíπ °√–µÿâπ«— ¥ÿ„Àâ·¢Áßµ—«
¥â«¬· ß®“°‡§√◊ËÕß©“¬· ß (3M Curing light XL 3000, 3M,
St.Paul, Minnesota, USA) ‡ªìπ‡«≈“¥â“π≈– 20 «‘π“∑’

µ√«®§«“¡§√Õ∫§≈ÿ¡¢Õß«— ¥ÿ¥â«¬‡§√◊ËÕß¡◊Õµ√«®√Õ¬ºÿ
‡¢’Ë¬µ“¡¢Õ∫ À“°æ∫∫√‘‡«≥∑’Ë«— ¥ÿ‰¡à§√Õ∫§≈ÿ¡À≈ÿ¡√àÕß≈÷°·µà
¬—ß‰¡à —¡º— °—∫πÈ”≈“¬®–∑“«— ¥ÿ‡æ‘Ë¡‚¥¬‰¡à‡µ√’¬¡º‘«øíπ„À¡à15,16

®“°π—Èπµ√«® Õ∫·°â‰¢®ÿ¥ ∫ Ÿß·≈–·µàß¢Õ∫«— ¥ÿ„Àâ‡√’¬∫‰ª°—∫
º‘«øíπ

°“√µ√«®°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ

∑—πµ·æ∑¬åÕ’°Àπ÷Ëß§π∑’Ë¡’§«“¡·¡àπ¬”„π°“√µ√«®‰¡àπâÕ¬
°«à“√âÕ¬≈– 8010 ·≈–∂Ÿ°ªî¥∫—ß (blinded) ‰¡à„Àâ∑√“∫«à“
µ—«Õ¬à“ßÕ¬Ÿà„π°≈ÿà¡„¥ ‡ªìπºŸâµ√«®°“√¬÷¥µ‘¥¢Õß«— ¥ÿ∑’Ë√–¬– 6 ·≈–
12 ‡¥◊Õπ ¥â«¬°“√‡ªÉ“≈¡°”®—¥·ºàπøî≈å¡πÈ”≈“¬°àÕπµ√«®À“
À≈ÿ¡√àÕß≈÷°∑’Ë‰¡à¡’«— ¥ÿªî¥∑—∫¥â«¬°“√‡§≈◊ËÕπª≈“¬‡§√◊ËÕß¡◊Õ
µ√«®√Õ¬ºÿ‰ªµ“¡¢Õ∫«— ¥ÿ

µ”·Àπàß∑’Ëµ√«®°“√¬÷¥µ‘¥„πøíπ∫π¡’ 3 µ”·Àπàß17 §◊Õ
 1) À≈ÿ¡¥â“π∫¥‡§’È¬«∑’ËÕ¬ŸàÀπâ“µàÕ —π¢«“ß (transverse ridge)
´÷Ëß√«¡À≈ÿ¡°≈“ßøíπ ·≈–À≈ÿ¡„°≈â°≈“ßøíπ‰«â¥â«¬°—π 2) À≈ÿ¡
‰°≈°≈“ßøíπ ·≈–3) À≈ÿ¡¥â“π‡æ¥“π  øíπ≈à“ß¡’ 2 µ”·Àπàß§◊Õ
1) À≈ÿ¡¥â“π∫¥‡§’È¬«´÷Ëß√«¡À≈ÿ¡„°≈â°≈“ßøíπ À≈ÿ¡°≈“ßøíπ
·≈–À≈ÿ¡‰°≈°≈“ßøíπ‰«â¥â«¬°—π4 ·≈– 2) À≈ÿ¡¥â“π·°â¡

≈—°…≥–°“√¬÷¥µ‘¥·∫àß‡ªìπ ç§ßÕ¬Ÿà ¡∫Ÿ√≥åé (complete
retention) ‡¡◊ËÕ‰¡àæ∫À≈ÿ¡√àÕß≈÷°µ“¡¢Õ∫«— ¥ÿ‡≈¬ çÀ“¬‰ª∫“ß
 à«πé (partial loss) ‡¡◊ËÕæ∫À≈ÿ¡√àÕß≈÷°µ“¡¢Õ∫«— ¥ÿ∑’Ë¬—ß
‡À≈◊ÕÕ¬Ÿà çÀ“¬‰ª∑—ÈßÀ¡¥é (complete loss) ‡¡◊ËÕæ∫À≈ÿ¡√àÕß
≈÷°‚¥¬‰¡à¡’«— ¥ÿ‡À≈◊ÕÕ¬Ÿà∫πº‘«øíπ‡≈¬  ·µà°√≥’∑’Ëæ∫À≈ÿ¡√àÕß≈÷°
∑’Ë¡’√–¬–πâÕ¬°«à“ 1 ¡‘≈≈‘‡¡µ√∑’Ë¢Õ∫‡Àß◊Õ°¥â“π‡æ¥“πÀ√◊Õ¥â“π
·°â¡ Õ“®‡ªìπº≈®“°§«“¡ Ÿß¢Õßµ—«øíπ∑“ß§≈‘π‘° (clinical
crown height) ∑’Ë¡“°¢÷ÈπÀ≈—ßøíπ¢÷Èπ¡“„π™àÕßª“° (passive

eruption) ®÷ß®—¥„Àâ‡ªìπ ç§ßÕ¬Ÿà ¡∫Ÿ√≥åé
°√≥’∑’Ë‡ªìπ°“√À“¬‰ª∫“ß à«π®–ª√–¡“≥ —¥ à«π°“√

À“¬‰ª¢Õß«— ¥ÿ¥â«¬°“√‡ª√’¬∫‡∑’¬∫√–¬–À≈ÿ¡√àÕß≈÷°∑’Ëª√“°Ø
°—∫√–¬–æ◊Èπº‘«øíπ∑’Ë§«√¡’«— ¥ÿ‡§≈◊Õ∫ªî¥∑—ÈßÀ¡¥ «à“¡’ —¥ à«π§à“
√–À«à“ß√âÕ¬≈– 25, 50 À√◊Õ 75

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

„™â ∂‘µ‘‡™‘ßæ√√≥π“«‘‡§√“–Àå®”π«π·≈–√âÕ¬≈–°“√¬÷¥µ‘¥
¢Õß«— ¥ÿ‡¡◊ËÕ∑”§«“¡ –Õ“¥øíπ·µà≈–«‘∏’ ·≈–„™â ∂‘µ‘π—πæ“√“
‡¡µ√‘°™π‘¥°“√∑¥ Õ∫‡™‘ß‡§√◊ËÕßÀ¡“¬·≈–≈”¥—∫∑’Ë·∫∫«‘≈§Õ°´—π
(Wilcoxon signed rank test) ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß°“√
¬÷¥µ‘¥¢Õß«— ¥ÿ√–À«à“ß«‘∏’°“√∑”§«“¡ –Õ“¥∑—Èß Õß«‘∏’∑’Ë√–¥—∫
π—¬ ”§—≠ .05 ‚¥¬·¬°µ“¡µ”·ÀπàßÀ≈ÿ¡√àÕßøíπ·≈–´’Ëøíπ

º≈

®“°°“√µ√«®‡¥Á°®”π«π 448 §π ‰¥âµ—«Õ¬à“ßøíπ 188 §Ÿà
‡ªìπøíπ∫π 118 §Ÿà øíπ≈à“ß 70 §Ÿà ®“°‡¥Á° 123 §π ‡ªìπ ™“¬ 80
§π À≠‘ß 43 §π Õ“¬ÿ‡©≈’Ë¬ 7.8+0.38 ªï ¡’§à“¥—™π’§√“∫
®ÿ≈‘π∑√’¬å√–¥—∫¥’¡“° 8 §π (√âÕ¬≈– 6.5) æÕ„™â 39 §π (√âÕ¬≈–
31.7) ·¬à 48 §π (√âÕ¬≈– 39) ·≈–·¬à¡“° 28 §π (√âÕ¬≈–
22.8) §–·ππ Ÿß ÿ¥·≈–µË” ÿ¥‡∑à“°—∫ 104 ·≈– 11 §–·ππ §à“
‡©≈’Ë¬ 56.93 + 22.23 §–·ππ  ‡¡◊ËÕµ‘¥µ“¡∑’Ë√–¬–‡«≈“ 6 ·≈–12
‡¥◊Õπ §ß‡À≈◊Õ®”π«πµ—«Õ¬à“ß 164  ·≈– 158 §Ÿàøíπµ“¡≈”¥—∫
(µ“√“ß∑’Ë 1)

∑’Ë√–¬–‡«≈“ 6 ‡¥◊Õπæ∫«à“ °“√∑”§«“¡ –Õ“¥‚¥¬°“√
·ª√ß¥â«¬µπ‡Õß·≈–∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ¡’
°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ¡∫Ÿ√≥å∑—Èß ’́Ëøíπ√âÕ¬≈–
90.9 ·≈– 95.1 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2) °“√¬÷¥µ‘¥ ¡∫Ÿ√≥å
µ“¡À≈ÿ¡√àÕßøíπ√âÕ¬≈– 96.3 ·≈– 98.1 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 3)
º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“ °“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ‡¡◊ËÕ∑”§«“¡ –Õ“¥º‘«øíπ¥â«¬«‘∏’°“√∑—Èß Õß‰¡à·µ°µà“ß°—π

∑’Ë√–¬–‡«≈“ 12 ‡¥◊Õπæ∫«à“ °“√∑”§«“¡ –Õ“¥‚¥¬°“√
·ª√ß¥â«¬µπ‡Õß·≈–∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ¡’
°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ¡∫Ÿ√≥å∑—Èß ’́Ëøíπ √âÕ¬≈–
79.7 ·≈– 88.6 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 4) °“√¬÷¥µ‘¥ ¡∫Ÿ√≥å
µ“¡À≈ÿ¡√àÕßøíπ√âÕ¬≈– 92.1 ·≈– 95.4 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 5)
º≈«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“ °≈ÿà¡∑’Ë·ª√ßøíπ¥â«¬µπ‡Õß¡’Õ—µ√“
¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπµË”°«à“«‘∏’∑”§«“¡ –Õ“¥
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‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‰¡à«à“
æ‘®“√≥“∑—Èß´’ËøíπÀ√◊Õµ“¡À≈ÿ¡√àÕßøíπ ·µà‡ªìπ°“√ çÀ“¬‰ª∫“ß

µ“√“ß∑’Ë 2 Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ë√–¬–‡«≈“ 6 ‡¥◊Õπ ‡¡◊ËÕæ‘®“√≥“∑—Èß´’Ëøíπ
Table 2 The sealant retention rates  by tooth at 6 months

Tooth Pair Self tooth-brushing Professional prophylaxis p-value

Type of teeth Complete retention Partial loss Complete retention Partial loss

Upper 103 95 (92.2) 8 (7.8) 98 (95.1) 5 (4.9) .405

Lower 61 54 (88.5) 7 (11.5) 58 (95.1) 3 (4.9) .206

Total 164 149 (90.9) 15 (9.1) 156 (95.1) 8 (4.9) .144

µ“√“ß∑’Ë 3 Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ë√–¬–‡«≈“ 6 ‡¥◊Õπ  ‡¡◊ËÕæ‘®“√≥“·µà≈–À≈ÿ¡√àÕßøíπ
Table 3 The sealant retention rates  by pit and fissure sites at 6 months

Tooth Pair Self tooth-brushing Professional prophylaxis p-value

/Site of teeth Complete retention Partial loss Complete retention Partial loss

Upper

   - Central pit 103 101 (98.1 %) 2 (1.9 %) 103 (100.0 %) 0 (0 %) .157

   - Distal pit 103 103 (100.0 %) 0 (0 %) 102 (99.0 %) 1 (1.0 %) .317

   - Palatal pit 103 96 (93.2 %) 7 (6.8 %) 99 (96.1 %) 4 (3.9 %) .366

   - Total 309 300 (97.1 %) 9 (2.9 %) 304 (98.4 %) 5 (1.6 %) .285

Lower

   - Occlusal 61 55 (90.2 %) 6 (9.8 %) 60 (98.4 %) 1 (1.6 %) .059

   - Buccal pit 61 60 (98.4 %) 1 (1.6 %) 59 (96.7 %) 2 (3.3 %) .564

   - Total 122 115 (94.3 %) 7 (5.7 %) 119 (97.5 %) 3 (2.5 %) .206

Total 431 415 (96.3 %) 16 (3.7 %) 423 (98.1 %) 8 (1.9 %) .102

µ“√“ß∑’Ë 1 ®”π«π‡¥Á°·≈–®”π«πøíπ∑’Ë»÷°…“ ∑’Ë√–¬–‡√‘Ë¡µâπ·≈–√–¬–µ‘¥µ“¡º≈ 6 ·≈– 12 ‡¥◊Õπ
Table 1 The number of samples at the beginning and the time of evaluation

Samples  The  6 months  12 months
 beginning

Number of children (percentage) 123 108 (87.8) 105 (84.6)
Pair of teeth (percentage)
     Upper 118 103 (87.3) 100 (84.7)
     Lower   70    61 (87.1)  58 (82.9)
     Total 188 164 (87.2) 158 (84.0)

 à«πé ‚¥¬¡’ —¥ à«π°“√À“¬‰ªπâÕ¬°«à“√âÕ¬≈– 25 ·≈–‰¡àæ∫
°“√ºÿ¢Õßøíπ
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∫∑«‘®“√≥å

°“√«‘®—¬π’È»÷°…“øíπ„π¢“°√√‰°√¢Õß∫ÿ§§≈‡¥’¬«°—π‡æ◊ËÕ
§«∫§ÿ¡ªí®®—¬¥â“π ¿“«–·«¥≈âÕ¡®“°°“√∫√‘‚¿§Õ“À“√ °“√
¥Ÿ·≈ ÿ¢¿“æ™àÕßª“°18 °“√§—¥‡≈◊Õ°µ—«Õ¬à“ß·∫∫‡®“–®ß∑”„Àâ‰¥â
µ—«Õ¬à“ß∑’Ë¡’≈—°…≥–µ“¡∑’Ë°”Àπ¥ ·µàµ—«Õ¬à“ßøíπ à«π„À≠à‡ªìπ
øíπ∫π ‡æ√“–øíπ≈à“ß¡’°“√ºÿ∑’Ë¥â“π∫¥‡§’È¬«°àÕπ·≈â« °“√®—¥
µ—«Õ¬à“ß‡¢â“»÷°…“‚¥¬ ÿà¡·∫∫∫≈ÁÕ°‡æ◊ËÕ°√–®“¬«‘∏’∑”§«“¡
 –Õ“¥·≈–≈”¥—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ„π ’́Ëøíπ¥â“π ấ“¬·≈–¢«“
≈¥Õ§µ‘®“°§«“¡∂π—¥„π°“√∑”§«“¡ –Õ“¥øíπÀ√◊Õ‡§’È¬«
Õ“À“√18 ·≈–§«“¡∂π—¥¢ÕßºŸâªØ‘∫—µ‘ß“π  πÕ°®“°π’È°“√‡«âπ√–¬–
‡«≈“ 30 π“∑’°√≥’¡’øíπµ—«Õ¬à“ß„π∑—Èß Õß¢“°√√‰°√ À√◊Õ°“√
°”Àπ¥√–¬–‡«≈“ªØ‘∫—µ‘°“√‡æ◊ËÕ™à«¬≈¥Õ§µ‘®“°§«“¡‡¡◊ËÕ¬≈â“

¢Õß‡¥Á° À√◊ÕºŸâªØ‘∫—µ‘ß“π
°“√°”Àπ¥§à“§–·ππ§«“¡·¡àπ¬”∑’Ë‰¡àµË”°«à“√âÕ¬≈– 80

 ”À√—∫∑—πµ·æ∑¬åºŸâµ√«®„π¢—ÈπµÕπµà“ßÊ À√◊Õ°“√„Àâ
∑—πµ·æ∑¬åÕ’°§π‡ªìπºŸâµ√«®«—¥°“√¬÷¥µ‘¥ ‡æ◊ËÕ„Àâº≈°“√»÷°…“
·¡àπ¬”·≈–‰¡à¡’Õ§µ‘ °“√‡≈◊Õ°„™â«— ¥ÿ™π‘¥ ’¢“«∑÷∫· ß∑”„Àâ
‡ÀÁπ¢Õ∫‡¢µ™—¥‡®π16,19‡æ◊ËÕ™à«¬≈¥§«“¡º‘¥æ≈“¥¢≥–µ√«®20

°“√°”Àπ¥‡°≥±å°“√¬÷¥µ‘¥∑’Ë Õ¥§≈âÕß°—∫°“√ª√–‡¡‘π°“√¬÷¥
µ‘¥∑’ËªØ‘∫—µ‘°—π∑“ß§≈‘π‘°21 ´÷Ëßæ‘®“√≥“°“√À“¬‰ª¢Õß«— ¥ÿ√à«¡
°—∫°“√æ∫À≈ÿ¡√àÕß≈÷°·≈–§”π÷ß∂÷ß§«“¡ Ÿß¢Õßµ—«øíπ∑’Ë¡“°¢÷Èπ
¿“¬À≈—ß°“√¢÷Èπ¡“„π™àÕßª“°22,23 ‡æ◊ËÕ„Àâ§à“°“√¬÷¥µ‘¥∑’Ëµ√«®«—¥
¡’§«“¡∂Ÿ°µâÕß¡“°¢÷Èπ

‡¡◊ËÕ ‘Èπ ÿ¥°“√»÷°…“¡’°“√ Ÿ≠À“¬¢Õßµ—«Õ¬à“ßøíπ√âÕ¬≈–
16 ·µà‰¡à‡°‘¥º≈°√–∑∫®“°®”π«π∑’ËÀ“¬‰ª‡π◊ËÕß®“°‰¥â

µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4µ“√“ß∑’Ë 4 Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ë√–¬–‡«≈“ 12 ‡¥◊Õπ ‡¡◊ËÕæ‘®“√≥“∑—Èß´’Ëøíπ
Table 4 The sealant retention rates  by tooth at 12 months

Tooth Pair Self tooth-brushing Professional prophylaxis p-value

/Site of tooth Complete retention Partial loss Complete retention Partial loss

Upper 100 85 (85.0 %) 15 (15.0 %) 88 (88.0 %) 12 (12.0 %) .491

Lower 58 41 (70.7 %) 17 (29.3 %) 52 (89.7 %) 6 (10.3 %) .008

Total 158 126 (79.7 %) 32 (20.3 %) 140 (88.6 %) 18 (11.4 %) .020

µ“√“ß∑’Ë 5 Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ë√–¬–‡«≈“ 12 ‡¥◊Õπ‡¡◊ËÕæ‘®“√≥“·µà≈–À≈ÿ¡√àÕßøíπ
Table 5 The sealant retention rates  by pit and fissure sites at 12 months

Tooth Pair Self tooth-brushing Professional prophylaxis p-value

/Site of teeth Complete retention Partial loss Complete retention Partial loss

Upper

   - Central pit 100 94 (94.0 %) 6 (6.0 %) 95 (95.0 %) 5 (5.0 %) .739

   - Distal pit 100 99 (99.0 %) 1  (1.0 %) 99  (99.0 %) 1 (1.0 %) 1.000

   - Palatal pit 100 92 (92.0 %) 8 (8.0 %) 94  (94.0 %) 6 (6.0 %) .593

   - Total 300 285 (95.0 %) 15 (5.0 %) 288 (96.0 %) 12 (4.0 %) .549

Lower

   - Occlusal 58 45 (77.6 %) 12 (21.1%) 55  (94.8 %) 3 (5.2 %) .004

   - Buccal pit 58 53 (91.4 %) 5 (8.6 %) 54   (93.1 %) 4 (6.9 %) .705

   - Total 116 98 (84.5 %) 18 (15.5 %) 109  (94.0 %) 7 (6.0 %) .012

Total 416 383 (92.1 %) 33 (7.9 %) 397  (95.4 %) 19 (4.6 %) .035
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ª√–¡“≥°“√ Ÿ≠À“¬‰«â√âÕ¬≈– 20 ·≈–°”Àπ¥»÷°…“‡ª√’¬∫
‡∑’¬∫¿“¬„π∫ÿ§§≈‡¥’¬«°—π

º≈°“√»÷°…“æ∫«à“ øíπ∑’Ë∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß
¡◊Õ¢—¥øíπ¡’Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ Ÿß°«à“24,25 À√◊Õ„°≈â‡§’¬ß3,26

°—∫°“√»÷°…“Õ◊Ëπ∑’Ë¡’«‘∏’°“√·≈–µ”·Àπàßµ√«®«—¥‡À¡◊Õπ°—π  ‚¥¬∑’Ë
Õ—µ√“°“√À“¬‰ª¢Õß«— ¥ÿ¡’§à“‡æ’¬ß√âÕ¬≈– 4.6 Õ¬Ÿà„π‡°≥±å°“√
À“¬‰ªµ“¡∏√√¡™“µ‘∑’Ë‡°‘¥®“°°“√ ÷°¢Õßº‘«øíπ¢≥–„™âß“π27 ́ ÷Ëß
¡’§à“ª√–¡“≥√âÕ¬≈– 5-10 µàÕªï21,28  ¢≥–‡¥’¬«°—πøíπ∑’Ë
∑”§«“¡ –Õ“¥‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß¡’Õ—µ√“°“√À“¬‰ª
¢Õß«— ¥ÿ√âÕ¬≈– 7.9 ´÷Ëß¬—ß§ßÕ¬Ÿà„π‡°≥±å¥—ß°≈à“«‡™àπ°—π ·µàæ∫
§«“¡·µ°µà“ß°“√¬÷¥µ‘¥¢Õß«— ¥ÿ√–À«à“ß°“√∑”§«“¡ –Õ“¥
 Õß«‘∏’∑’Ë√–¬–‡«≈“ 12 ‡¥◊ÕπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‰¡à«à“®–
æ‘®“√≥“∑—Èß´’ËøíπÀ√◊Õµ“¡µ”·ÀπàßÀ≈ÿ¡√àÕßøíπ

À≈“¬°“√»÷°…“∑’Ë„™â«‘∏’°“√·ª√ßøíπ‡æ◊ËÕ∑”§«“¡ –Õ“¥
º‘«øíπ°àÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑—Èß°“√·ª√ß‚¥¬∑—πµ·æ∑¬å3

°“√·ª√ß¥â«¬µπ‡Õß¿“¬„µâ°“√°”°—∫¥Ÿ·≈¢Õß∑—πµ“π“¡—¬26 À√◊Õ
∑—πµ·æ∑¬å25 æ∫Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿÕ¬Ÿà„π√–¥—∫ Ÿßπà“‡ªìπ
º≈®“°º‘«øíπ‰¥â√—∫°“√°”®—¥§√“∫®ÿ≈‘π∑√’¬åÕ¬à“ß¥’æÕ ‡æ√“–
°“√·ª√ß‚¥¬∑—πµ·æ∑¬å3¬àÕ¡ “¡“√∂∑”§«“¡ –Õ“¥º‘«øíπ‰¥â¥’
À√◊Õ°“√¡’ºŸâ°”°—∫¥Ÿ·≈°Á∑”„Àâ°”®—¥§√“∫®ÿ≈‘π∑√’¬å‰¥â¥’°«à“°“√
·ª√ßøíπ‚¥¬≈”æ—ß7,29 ‚¥¬æ∫«à“ª√‘¡“≥§√“∫®ÿ≈‘π∑√’¬å¢Õßøíπ
°√“¡≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ¡’°“√°”°—∫¥Ÿ·≈ ·≈–
‡πâπ„Àâ·ª√ß∑’Ë¥â“π∫¥‡§’È¬«29,30 πÕ°®“°π’È¬—ßÕ“®‡ªìπº≈®“°
µ”·Àπàßµ√«®«—¥∑’Ë‰¡àπ—∫√«¡À≈ÿ¡¥â“π‡æ¥“π·≈–¥â“π·°â¡3,25,26

°“√æ‘®“√≥“°“√¬÷¥µ‘¥µ“¡·µà≈–À≈ÿ¡√àÕßøíπ·∑π∑—Èß ’́Ëøíπ25 À√◊Õ
°“√‡≈◊Õ°„™â ∂‘µ‘∑’Ëµà“ß°—π  à«π°“√»÷°…“∑’Ë¡’§à“Õ—µ√“°“√¬÷¥µ‘¥
¢Õß«— ¥ÿµË” Õ“®¡’ “‡Àµÿ®“°√Ÿª·∫∫°“√»÷°…“∑’ËªØ‘∫—µ‘°“√¿“§
 π“¡´÷Ëß∑”„Àâ§«∫§ÿ¡§«“¡™◊Èπ‰¥â‰¡à¥’æÕ5,6 Õ“¬ÿ¢Õß°≈ÿà¡»÷°…“6

√«¡∂÷ß§«“¡ –Õ“¥¢Õßº‘«øíπ®“°°“√·ª√ßøíπ‚¥¬≈”æ—ß
°“√»÷°…“ à«π„À≠àæ∫«à“ ‰¡à«à“®–„™â‡§√◊ËÕß¡◊Õ¢—¥øíπÀ√◊Õ

«‘∏’°“√∑”§«“¡ –Õ“¥„¥Ê °Áµ“¡  “¡“√∂∑”§«“¡ –Õ“¥øíπ
‰¥â‡©æ“– à«πæ◊Èπ‡Õ’¬ß ·≈–¡’°“√»÷°…“∑“ßÀâÕßªØ‘∫—µ‘°“√31∑’Ë
æ∫°“√·∑√°´÷¡¢Õß«— ¥ÿ∑’Ëºπ—ß¥â“π¢â“ß¢Õß√àÕßøíπ∑’Ë∑”§«“¡
 –Õ“¥¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ Õ¬à“ß‰√°Áµ“¡¿“¬À≈—ß°“√∑”§«“¡
 –Õ“¥º‘«øíπ¬—ß§ßæ∫ ‘Ëßµ°§â“ßµà“ßÊ ‰¥â·°à ºß¢—¥øíπ ‡»…Õ“À“√
§√“∫®ÿ≈‘π∑√’¬å ∑’Ë¥â“π∫π¢ÕßÀ≈ÿ¡√àÕßøíπ´÷Ëß®–°’¥¢«“ß‰¡à„Àâ°√¥
ª√—∫ ¿“æ —¡º— °—∫º‘«øíπ∫√‘‡«≥À≈ÿ¡√àÕßøíπ32,33,34 «— ¥ÿ®÷ß
·∑√° ÷́¡·≈–¬÷¥µ‘¥°—∫º‘«øíπ‰¥â‡©æ“–∑’Ëæ◊Èπ‡Õ’¬ß35 °“√∑”§«“¡
 –Õ“¥¥â«¬«‘∏’°“√µà“ßÊ ®÷ß¡’§à“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‰¡à·µ°µà“ß

°—π32,36,37 ¢≥–‡¥’¬«°—π¡’√“¬ß“π«à“ ¿“¬À≈—ß°“√·ª√ßøíπ¬—ß§ß
æ∫§√“∫®ÿ≈‘π∑√’¬å‡°“–µ‘¥·πàπ∑’Ë∫√‘‡«≥√Õ∫À≈ÿ¡√àÕßøíπ‰¡àµà“ß
‰ª®“°°àÕπ·ª√ßøíπ ·µà‰¡àæ∫∑’Ëº‘«øíπæ◊Èπ‡Õ’¬ß38 ÷́ËßÀ“°‡ªìπ‡™àπ
π’È·≈â«°“√∑”§«“¡ –Õ“¥‚¥¬«‘∏’°“√·ª√ßøíπ°Áπà“∑’Ë®–„Àâº≈°“√
¬÷¥µ‘¥‰¡àµà“ß‰ª®“°°“√„™â‡§√◊ËÕß¡◊Õ¢—¥øíπ

·µàº≈°“√»÷°…“∑’Ëæ∫«à“À≈ÿ¡¥â“π∫¥‡§’È¬«¢Õßøíπ≈à“ß∑’Ë
∑”§«“¡ –Õ“¥‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß¡’Õ—µ√“°“√¬÷¥µ‘¥
µË”°«à“°“√∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπÕ¬à“ß
™—¥‡®π∑—Èß∑“ß§≈‘π‘°·≈–∑“ß ∂‘µ‘ ¢≥–∑’ËÀ≈ÿ¡√àÕßµ”·ÀπàßÕ◊Ëπ¡’
§à“°“√¬÷¥µ‘¥∑’Ë Ÿß„°≈â‡§’¬ß°—π„π∑—Èß Õß«‘∏’ ®÷ß‡ªìπ¢âÕ —ß‡°µ«à“
Õ“®¡’ªí®®—¬√à«¡Õ◊Ëπ∑’Ë¡’Õ‘∑∏‘æ≈µàÕ§«“¡ –Õ“¥¢Õßº‘«øíπ¥â“π
∫¥‡§’È¬«øíπ≈à“ßπÕ°‡Àπ◊Õ®“°°“√·ª√ßøíπ¥â«¬µπ‡Õß Õ“∑‘‡™àπ
≈—°…≥–°“¬«‘¿“§¢Õßøíπ·µà≈–¥â“π °“√ – ¡§√“∫®ÿ≈‘π∑√’¬å
·µà≈–∫√‘‡«≥ §√“∫µ°§â“ß∑’Ë∂Ÿ°°”®—¥ÕÕ°¥â«¬°“√„™â‡§√◊ËÕß¡◊Õ
µ√«®√Õ¬ºÿ‡¢’Ë¬º‘«øíπ°àÕπ°“√∑“°√¥ À√◊Õªí®®—¬‡ √‘¡®“°·√ß
¢≥–∫¥‡§’È¬«

‡¡◊ËÕæ‘®“√≥“≈—°…≥–°“¬«‘¿“§¥â“π∫¥‡§’È¬«¢Õßøíπæ∫«à“
øíπ∫π¡’≈—°…≥–À≈ÿ¡√àÕß°«â“ß µ◊Èπ ®”π«πÀ≈ÿ¡√àÕßπâÕ¬ ¢≥–∑’Ë
øíπ≈à“ß¡’≈—°…≥–À≈ÿ¡√àÕß·§∫ ≈÷°·≈–¡’®”π«π¡“° ÷́Ëß∑”„Àâ
¬“°µàÕ°“√∑”§«“¡ –Õ“¥ ª√–°Õ∫°—∫æ◊Èπ‡Õ’¬ß∑’Ë‡ªìπ∫√‘‡«≥·§∫
®÷ß¬‘Ëß∑”„Àâ¡’æ◊Èπ∑’Ë ”À√—∫°“√¬÷¥µ‘¥¢Õß«— ¥ÿπâÕ¬°«à“¥â“π∫¥
‡§’È¬«¢Õßøíπ∫π À√◊Õæ◊Èπº‘«øíπ¥â“πÕ◊Ëπ

≈—°…≥–·≈–ª√‘¡“≥°“√ – ¡§√“∫®ÿ≈‘π∑√’¬å®–·µ°µà“ß
°—πµ“¡√Ÿª√à“ß µ”·ÀπàßøíπÀ√◊Õ¢“°√√‰°√39 °“√ ∫øíπ40,41 ·≈–
∑—°…–°“√·ª√ßøíπ30 ‚¥¬øíπ∫π¡’§√“∫®ÿ≈‘π∑√’¬åÀπ“µ—«∑’ËÀ≈ÿ¡
°≈“ßøíπ¡“°°«à“À≈ÿ¡‰°≈°≈“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  øíπ
≈à“ß¡’§√“∫®ÿ≈‘π∑√’¬åÀπ“µ—«‰¡àµà“ß°—π∑“ß ∂‘µ‘√–À«à“ßÀ≈ÿ¡√àÕß
µà“ßÊ ¢Õß¥â“π∫¥‡§’È¬«  ‚¥¬√àÕß¥â“π·°â¡¢ÕßÀ≈ÿ¡‰°≈°≈“ß¡’
§à“ Ÿß°«à“√àÕßÕ◊Ëπ40 øíπ∑’Ë¡’°“√ ∫ —¡º— ‰¡à ¡∫Ÿ√≥å¡—°æ∫§√“∫
®ÿ≈‘π∑√’¬å – ¡∑’Ë¥â“π∫¥‡§’È¬«¡“°°«à“øíπ∑’Ë¡’°“√ ∫ —¡º— ¡“
π“π°«à“ 1 ªï40,41  °“√·ª√ß∑”§«“¡ –Õ“¥øíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß
∑’Ë¢÷Èπ„À¡à·≈–Õ¬Ÿà¥â“π„π ÿ¥ ”À√—∫‡¥Á°«—¬π’È‰¡à„™à‡√◊ËÕßßà“¬42‡¥Á°
¡—°¡’æƒµ‘°√√¡≈–‡≈¬°“√·ª√ß¥â“π≈‘Èπ·≈–‡æ¥“π43 „™â‡«≈“
∑”§«“¡ –Õ“¥¥â“π∫¥‡§’È¬«πâÕ¬°«à“√âÕ¬≈– 20 ¢Õß‡«≈“
∑—ÈßÀ¡¥44 ·ª√ßøíπ≈à“ß∫àÕ¬°«à“øíπ∫π44,45 ·µàæ∫«à“§√“∫
®ÿ≈‘π∑√’¬å§ß‡À≈◊Õ∑’Ëøíπ≈à“ß¡“°°«à“øíπ∫πÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘7,46 ‡«âπ·µà«à“®–¡’ºŸâ°”°—∫¥Ÿ·≈¢≥–·ª√ßøíπ46 ´÷Ëß‡¥Á°∑’Ë√à«¡
»÷°…“π’È¡’§à“‡©≈’Ë¬§–·ππ§√“∫®ÿ≈‘π∑√’¬å¿“¬À≈—ß°“√·ª√ßøíπ Ÿß
· ¥ß«à“æ◊Èπº‘«øíπ à«π„À≠à¬—ß¡’§√“∫®ÿ≈‘π∑√’¬å§ß‡À≈◊ÕÕ¬Ÿà¡“°
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°“√„™â‡§√◊ËÕß¡◊Õµ√«®√Õ¬ºÿ‡¢’Ë¬°”®—¥§√“∫µ°§â“ß∫πº‘«
øíπ°àÕπ°“√∑“°√¥ Õ“®¡’º≈µàÕº‘«øíπ¥â“π‡√’¬∫°—∫¥â“π∫¥‡§’È¬«
·µ°µà“ß°—π ‡æ√“–§√“∫µ°§â“ß∫πº‘«øíπ¥â“π‡√’¬∫∂Ÿ°°”®—¥‰¥â
¡“°°«à“‡æ√“–‡¢’Ë¬‰¥âßà“¬°«à“ ª√–°Õ∫°—∫°√¥∑’Ë„™âª√—∫ ¿“æº‘«
øíπ¡’Õ‘∑∏‘æ≈„π°“√™à«¬°”®—¥ΩÑ“≈Õ¬ (pellicle) ·≈–§√“∫
®ÿ≈‘π∑√’¬å‚¥¬‡©æ“–∫√‘‡«≥æ◊Èπº‘«øíπ¥â“π‡√’¬∫47,48 ∑”„Àâº‘«øíπ
¥â“π‡√’¬∫¢Õßøíπ∑’Ë∑”§«“¡ –Õ“¥¥â«¬°“√·ª√ßøíπ°àÕπ·≈–
À≈—ß°“√∑“°√¥¡’§√“∫µ°§â“ßπâÕ¬°«à“¥â“π∫¥‡§’È¬« ´÷Ëß àßº≈„Àâ
·µà≈–µ”·ÀπàßÀ≈ÿ¡√àÕß¡’Õ—µ√“¬÷¥µ‘¥µà“ß°—π·¡â«à“®–∑”§«“¡
 –Õ“¥¥â«¬«‘∏’‡¥’¬«°—π

ªí®®—¬‡ √‘¡®“°·√ß¢≥–∫¥‡§’È¬«Õ“À“√∑’Ë¡“°¢÷Èπµ“¡
æ◊Èπ∑’Ë ∫ —¡º— øíπ¥â“π∫¥‡§’È¬«∑’Ë‡ª≈’Ë¬π‰ªµ“¡«—¬ Õ“®¡’º≈„Àâ¡’
°“√ ÷°À“¬‰ª¢Õß«— ¥ÿ¡“°¢÷Èπ„π∫√‘‡«≥∑’Ë°“√¬÷¥µ‘¥°—∫º‘«øíπ‰¡à
¡“°æÕ ‡™àπ æ◊Èπ‡Õ’¬ß¥â“π∫¥‡§’È¬«¢Õßøíπ≈à“ß∑’Ë‡ªìπ∫√‘‡«≥·§∫

ªí®®—¬∑’Ë°≈à“«¡“∑—ÈßÀ¡¥Õ“®‡ªìπ “‡Àµÿ√à«¡∑’Ë∑”„Àâ¥â“π
∫¥‡§’È¬«¢Õßøíπ°√“¡≈à“ß∑’Ë∑”§«“¡ –Õ“¥‚¥¬°“√·ª√ß¥â«¬
µπ‡Õß¡’§à“°“√¬÷¥µ‘¥µË”°«à“«‘∏’°“√„™â‡§√◊ËÕß¡◊Õ¢—¥øíπ∑—Èß∑“ß
§≈‘π‘°·≈–∑“ß ∂‘µ‘ ‚¥¬‰¡à¡’√“¬ß“π°“√»÷°…“„¥æ∫§«“¡·µ°
µà“ß¥—ß°“√»÷°…“π’È ®÷ß§«√»÷°…“‡æ‘Ë¡‡µ‘¡‡æ◊ËÕÀ“§”µÕ∫∑’Ë™—¥‡®π
·≈–µ”·Àπàßµ√«®«—¥¢Õß¥â“π∫¥‡§’È¬«øíπ≈à“ß§«√‡ªìπ 326 À√◊Õ
5 µ”·Àπàß49 ‡æ◊ËÕ„Àâ “¡“√∂√–∫ÿµ”·ÀπàßÀ≈ÿ¡√àÕß∑’Ë¡’°“√À“¬
‰ª¢Õß«— ¥ÿ‰¥âÕ¬à“ß™—¥‡®π ·≈–§«√æ‘®“√≥“ªí®®—¬∑’ËÕ“®¡’
Õ‘∑∏‘æ≈µàÕº≈°“√»÷°…“ ‰¥â·°à ™π‘¥¢π·ª√ß∑’Ë¡’º≈µàÕ
ª√– ‘∑∏‘¿“æ°“√°”®—¥§√“∫®ÿ≈‘π∑√’¬å45,50 §ÿ≥≈—°…≥–¥â“π·√ß
µ÷ßº‘«¢Õß°√¥51 §ÿ≥≈—°…≥–¥â“π§«“¡Àπ◊¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ 52

º≈°“√»÷°…“∑’Ë‰¥â‡ªìπ¢âÕ§«√æ‘®“√≥“ ”À√—∫∑—πµ·æ∑¬å
„π°“√‡≈◊Õ°«‘∏’°“√∑”§«“¡ –Õ“¥º‘«øíπ‚¥¬°“√„Àâ‡¥Á°·ª√ßøíπ
¥â«¬µπ‡Õß°àÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ„π√“¬∑’Ë¡’µ”·Àπàß´’Ëøíπ
Õ“¬ÿ ·≈–§«“¡ “¡“√∂„π°“√·ª√ßøíπ‡™àπ‡¥’¬«°—∫µ—«Õ¬à“ß„π
°“√»÷°…“π’È ¬°‡«âπÀ≈ÿ¡¥â“π∫¥‡§’È¬«¢Õßøíπ≈à“ß∑’Ë¡’Õ—µ√“°“√¬÷¥
µ‘¥∑’ËµË”°«à“°“√„™â‡§√◊ËÕß¡◊Õ¢—¥øíπ Õ¬à“ß™—¥‡®π ¬—ß§«√∑”§«“¡
 –Õ“¥¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ‡æ◊ËÕ≈¥°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ È́”
„À¡à‡π◊ËÕß®“°°“√À“¬‰ª¢Õß«— ¥ÿ·¡â‡æ’¬ß∫“ß à«π°Á¡’‚Õ°“ °‘¥
√Õ¬ºÿ¢÷Èπ‰¥â49,53

∫∑ √ÿª

øíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß¢Õß‡¥Á°Õ“¬ÿ 7-8 ªï∑’Ë∑”§«“¡ –Õ“¥

º‘«øíπ‚¥¬°“√·ª√ß¥â«¬µπ‡Õß ¡’Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπµË”°«à“øíπ∑’Ë∑”§«“¡ –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ
‰¡à«à“®–æ‘®“√≥“∑—Èß´’ËøíπÀ√◊Õµ“¡µ”·ÀπàßÀ≈ÿ¡√àÕßøíπ ‚¥¬æ∫
§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¬–‡«≈“ 12 ‡¥◊Õπ ́ ÷Ëß
‡ªìπº≈®“°µ”·ÀπàßÀ≈ÿ¡√àÕßøíπ¥â“π∫¥‡§’È¬«¢Õßøíπ≈à“ß¡’Õ—µ√“
°“√¬÷¥µ‘¥∑’ËµË”

§”¢Õ∫§ÿ≥

¢Õ¢Õ∫æ√–§ÿ≥ º».∑æ≠.¿“√¥’ ‚Àµ√¿«“ππ∑å
º».∑æ≠. ÿ¿“¿√≥å ®ß«‘»“≈  √».∑æ.™“≠™—¬ ‚Àâ ß«π ·≈–
Õ“®“√¬å‰ææ√√≥ æ‘∑¬“ππ∑å »Ÿπ¬å∫√‘°“√ “∏“√≥ ÿ¢ 5 §≈‘π‘°
∫—≥±‘µ»÷°…“¿“§«‘™“∑—πµ°√√¡ ”À√—∫‡¥Á° ∫—≥±‘µ«‘∑¬“≈—¬
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∫√‘…—∑¥’∑·Œ≈å¡(ª√–‡∑»‰∑¬) ®”°—¥
∫√‘…—∑‡¥Áπ∑—≈‡Œâ“ å ®”°—¥ ∫√‘…—∑·Õ§§Õ√å¥ §Õ√åªÕ‡√™—Ëπ ®”°—¥
∫√‘…—∑¬‘≈‡≈µµå(ª√–‡∑»‰∑¬) ®”°—¥ ∫√‘…—∑§Õ≈‡°µª“≈å¡
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Abstract
The purpose of this clinical study was to compare sealant retention between self-brushing alone and with additional pro-

phylaxis. One hundred and twenty-three students were studied by split-mouth method. One hundred and eighty-eight pairs of
first permanent molars of 7-8 year-old children were block-randomly-allocated; one tooth was cleaned only by self tooth-brush-
ing, while additional professional prophylaxis was done on the opposite tooth. The sealant retention was evaluated at 6 and 12
months. The difference of sealant retention between the two cleaning method was analyzed by the Wilcoxon signed rank test at
significant level .05. At 6 months, the self tooth-brushing group had retention rates of 90.9 % by tooth and 96.3 % by pit and
fissure sites, less than that of the professional prophylaxis group of 95.1% and 98.1% respectively. However, there was not
statistically significant difference. At 12 months, the self tooth-brushing group had retention rates of 79.7% by tooth and 92.1%
by pit and fissure sites, while the retention rates of the professional prophylaxis group were 88.6% and 95.4% respectively. On
the contrary, the difference was statistically significant (p = .020 and p = .035).  In this study, the self tooth-brushing first perma-
nent molar of 7-8 year-old children had retention rates less than professional prophylaxis-supplemented group by tooth or pit and
fissure sites.  The difference was statistically significant at 12 months.

Key words : first permanent molar; professional prophylaxis; sealant retention; self tooth-brushing; tooth-cleaning techniques
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 ÿ¢¿“æ¢Õß™àÕßª“°·≈–øíπ¡’§«“¡ —¡æ—π∏å°—∫ ÿ¢¿“æ
¢Õß√à“ß°“¬·≈–¡’ à«π ”§—≠¬‘ËßµàÕ§ÿ≥¿“æ™’«‘µ¢Õßª√–™“°√
ªí®®—¬∑’Ë àßº≈Õ¬à“ß¡“°µàÕ ÿ¢¿“æ™àÕßª“°§◊Õ‚√§øíπºÿ ·¡â®–‰¡à
∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕ™’«‘µ ·µà‚√§øíπºÿ “¡“√∂π”‰ª Ÿà°“√∫Ÿ√≥–

 ÿ¿“¿√≥å  ®ß«‘»“≈,* ¡πµå™—¬ ™“≈“ª√–«√√µπå,† «√æ√√≥ æ÷Ëß√—°…“‡°’¬√µ‘,‡  ÿ™‘µ æŸ≈∑Õß,§,|| ¥“√≥’ µ—≥±å‰æ‚√®πå §

°“√æ—≤π“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ”À√—∫„™â„πª√–‡∑» 4: °“√»÷°…“
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°“√»÷°…“∑“ß§≈‘π‘°§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ™π‘¥„À¡à∑’Ëº≈‘µ¢÷Èπ„πª√–‡∑» „π
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À√◊Õ°“√ Ÿ≠‡ ’¬øíπ‰ª ÷́Ëßπ—∫‡ªìπ°“√ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®Õ¬à“ß
Àπ÷Ëß

ªí®®ÿ∫—π‚√§øíπºÿ¬—ß§ß‡ªìπªí≠À“∑“ß “∏“√≥ ÿ¢∑’Ë ”§—≠
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æ.». 2543-2544 æ∫«à“ Õ—µ√“°“√‡°‘¥øíπºÿ¢Õß‡¬“«™π‰∑¬¬—ß
Õ¬Ÿà„π√–¥—∫ Ÿß ·≈–¡’·π«‚πâ¡∑’Ë‡æ‘Ë¡¡“°¢÷Èπ∑ÿ°§√—Èß∑’Ë ”√«® °“√
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ºÿ∑’Ëæ∫„πøíπ·∑â à«π„À≠à‡ªìπ√Õ¬ºÿ∫π¥â“π∫¥‡§’È¬«¢Õßøíπ°√“¡
·∑â´’Ë∑’ËÀπ÷Ëß‚¥¬®–æ∫øíπºÿ„πøíπ≈à“ß¡“°°«à“øíπ∫π1

°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‰¥â√—∫°“√¬Õ¡√—∫«à“‡ªìπ«‘∏’°“√∑’Ë¡’
ª√– ‘∑∏‘¿“æ·≈–ª≈Õ¥¿—¬„π°“√ªÑÕß°—πøíπºÿ∫π¥â“π∫¥‡§’È¬«2-

4 «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ (pit and fissure sealant) ∑”Àπâ“∑’Ë
‡ªìπ ‘Ëß°’¥¢«“ß∑—Èß∑“ß‡§¡’·≈–∑“ß°“¬¿“æ ªÑÕß°—π°“√≈–≈“¬
¢Õßº‘«‡§≈◊Õ∫øíπ®“°°√¥∑’Ë®ÿ≈‘π∑√’¬å„π™àÕßª“°º≈‘µ¢÷Èπ πÕ°®“°
π’È°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¬—ß∑”„ÀâÀ≈ÿ¡√àÕßøíπµ◊Èπ¢÷Èπ ®÷ßßà“¬µàÕ
°“√∑”§«“¡ –Õ“¥5,6  ”À√—∫ª√–‡∑»‰∑¬°√–∑√«ß “∏“√≥ ÿ¢
‰¥â¥”‡π‘π‚§√ß°“√∑—πµ°√√¡ªÑÕß°—π‚¥¬°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ
„πøíπ°√“¡·∑â¢Õß‡¥Á°Õ“¬ÿ 5-7 ªï ´÷Ëß‡ªìπ à«πÀπ÷Ëß¢Õß·ºπ
æ—≤π“°“√ “∏“√≥ ÿ¢ „π™à«ß·ºπæ—≤π“‡»√…∞°‘®·≈– —ß§¡
·Ààß™“µ‘©∫—∫∑’Ë 8 (æ.». 2540-2544) ·≈–∫√√®ÿ°“√‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπ„π™ÿ¥ ‘∑∏‘ª√–‚¬™πå„π‚§√ß°“√ª√–°—π ÿ¢¿“æ∂â«π
Àπâ“∑“ß∑—πµ°√√¡¥â“π°“√ àß‡ √‘¡ ÿ¢¿“æ·≈–ªÑÕß°—π§«∫§ÿ¡
‚√§Õ’°¥â«¬7

°“√»÷°…“∑“ß§≈‘π‘°∑’Ëºà“π¡“æ∫«à“ «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕß
øíπ¬—ß§ß¡’ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—πøíπºÿ‰¥â‡ªìπÕ¬à“ß¥’¿“¬
À≈—ß°“√„™âß“π„π√–¬–¬“«8,9  ‚¥¬°“√ªÑÕß°—πøíπºÿπ’È®– ¡∫Ÿ√≥å
µ√“∫∑’Ë«— ¥ÿ¬—ß¬÷¥µ‘¥Õ¬Ÿà°—∫º‘«øíπ ·≈–¢Õ∫∑ÿ°¥â“π “¡“√∂ªî¥
À≈ÿ¡·≈–√àÕßøíπ‰¥âÕ¬à“ß·π∫ π‘∑3,4,10 °“√¬÷¥µ‘¥ (retention) °—∫
º‘«‡§≈◊Õ∫øíπ®÷ß‡ªìπ¥—™π’Àπ÷Ëß∑’Ë™’È∫àß∂÷ßª√– ‘∑∏‘¿“æ¢Õß«— ¥ÿ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ„π°“√ªÑÕß°—πøíπºÿ Õ¬à“ß‰√°Áµ“¡°“√
µ‘¥µ“¡º≈∑“ß§≈‘π‘°æ∫«à“ «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ™π‘¥‡√´‘π¡’
Õ—µ√“°“√¬÷¥µ‘¥∫π¥â“π∫¥‡§’È¬«≈¥≈ß√âÕ¬≈– 5-10 µàÕªï ´÷Ëß
°“√À≈ÿ¥‰ª¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíππ’ÈÕ“®∑”„Àâ∫√‘‡«≥¥—ß
°≈à“«‡ ’Ë¬ßµàÕ°“√‡°‘¥øíπºÿ‰¥â11,12

ªí®®ÿ∫—π«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ë„™â„πª√–‡∑»‰∑¬ à«π
„À≠à‡ªìπº≈‘µ¿—≥±å∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑» ®÷ß¡’√“§“§àÕπ¢â“ß Ÿß
 àßº≈„Àâµâπ∑ÿπ„π°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ Ÿßµ“¡‰ª¥â«¬ „π¢≥–
∑’ËÕß§åª√–°Õ∫‡§¡’æ◊Èπ∞“π¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‰¡à‰¥â¡’
§«“¡´—∫´âÕπ¡“°π—° ·≈– “¡“√∂º≈‘µ‰¥â„πÀâÕßªØ‘∫—µ‘°“√∑“ß
‡§¡’∑’Ë¡’§«“¡æ√âÕ¡„π√–¥—∫Àπ÷Ëß13

»Ÿπ¬å‡∑§‚π‚≈¬’‚≈À–·≈–«— ¥ÿ·Ààß™“µ‘ (MTEC) °√–∑√«ß
«‘∑¬“»“ µ√å‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ ‰¥âº≈‘µ«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ·≈–®—¥®”Àπà“¬¿“¬„µâ™◊Ë Õ°“√§â“«à “ ‡¥π∑å°“√å¥
(Dentguard) ‚¥¬¡’°“√»÷°…“∑“ßÀâÕßªØ‘∫—µ‘°“√ π—∫ πÿπ«à“
º≈‘µ¿—≥±å¥—ß°≈à“«¡’§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ß°≈‰¡à·µ°
µà“ß®“°º≈‘µ¿—≥±å∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑»14-18  Õ¬à“ß‰√°Áµ“¡

®“°°“√»÷°…“∑“ß§≈‘π‘°¿“¬„µâ ¿“«–°“√„™âß“π®√‘ß„π™àÕßª“°
æ∫«à“ «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíππ’È¡’°“√¬÷¥µ‘¥µË”°«à“«— ¥ÿπ”‡¢â“
Õ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕµ‘¥µ“¡º≈‡ªìπ‡«≈“ 1 ·≈– 3 ªï19,20

°“√æ—≤π“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ™π‘¥·¢Áßµ—«¥â«¬· ß
‡ªìπÀπ÷Ë ß „π‚§√ß°“√π”√àÕß¢Õß§≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡æ◊ËÕπ”‰ª Ÿà°“√æ—≤π“∑—πµ«— ¥ÿ
 ”À√—∫„™â„πª√–‡∑» «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëæ—≤π“¢÷Èπ‰¥â√—∫
°“√µ—Èß™◊ËÕ«à“ çæ√’‚«·§√åé  (Prevocare) æ√’‚«·§√å‡ªìπ«— ¥ÿ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’ËªØ‘°‘√‘¬“°“√·¢Áßµ—«‡√‘Ë¡µâπ¥â«¬· ß (light-
initiated pit and fissure sealant)  ¡’∫‘ ®’‡ÕÁ¡‡Õ (Bis-GMA)
‡ªìπ¡ÕπÕ‡¡Õ√åÀ≈—°  ·≈–¡’Õß§åª√–°Õ∫æ◊Èπ∞“π„°≈â‡§’¬ß°—∫
º≈‘µ¿—≥±å∑’Ë®”Àπà“¬„π∑âÕßµ≈“¥ ·∫àß‡ªìπ 2 ™π‘¥ ‰¥â·°à™π‘¥ ’
¢“«¢ÿàπ (opaque) ·≈–™π‘¥„  (clear) æ√’‚«·§√å¡’§ÿ≥ ¡∫—µ‘
∑“ß°≈·≈–∑“ß°“¬¿“æµ“¡¡“µ√∞“π‰Õ‡Õ ‚Õ  (ISO)21 ·≈–
‰¥â√—∫°“√∑¥ Õ∫∑“ß™’«¿“æ·≈â««à“‰¡à¡’æ‘…µàÕ‡´≈≈å‡æ“–‡≈’È¬ß
¡’§«“¡‡¢â“°—π‰¥â°—∫‡π◊ÈÕ‡¬◊ËÕ„π —µ«å∑¥≈Õß22  ®÷ß “¡“√∂π”‰ª
„™âß“π„πºŸâªÉ«¬‰¥âÕ¬à“ßª≈Õ¥¿—¬ πÕ°®“°π’È§≥–ºŸâ«‘®—¬‰¥âæ—≤π“
°√¥ª√—∫ ¿“æ™π‘¥‡®≈ (Prevocare etchant)  ”À√—∫ª√—∫
 ¿“æº‘«øíπ‡æ◊ËÕ„Àâ«— ¥ÿ‡§≈◊Õ∫√àÕßøíπ “¡“√∂¬÷¥µ‘¥°—∫º‘«
‡§≈◊Õ∫øíπÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ23 ¢—ÈπµÕπ ÿ¥∑â“¬´÷Ëß¡’§«“¡
 ”§—≠ Ÿß ÿ¥°àÕπ∑’Ë®–‡º¬·æ√à«— ¥ÿ ”À√—∫„™â„πª√–‡∑»§◊Õ°“√
»÷°…“∑“ß§≈‘π‘°‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ„π°“√„™âß“π®√‘ß„π
™àÕßª“°

° “ √ «‘ ®— ¬ § √—È ß π’È ¡’ «— µ ∂ÿ ª √ –   ß §å À ≈— ° „ π ° “ √ »÷ ° … “
ª√– ‘∑∏‘¿“æ¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëº≈‘µ„πª√–‡∑»
‡ª√’¬∫‡∑’¬∫°—∫º≈‘µ¿—≥±å∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑» ‚¥¬ª√–‡¡‘π
Õ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∫πøíπ°√“¡·∑â´’Ë∑’Ë 1
‡¡◊ËÕ‡«≈“ºà“π‰ª 6 ‡¥◊Õπ  ·≈–«—µ∂ÿª√– ß§å√Õß‡æ◊ËÕ»÷°…“Õ—µ√“
°“√‡°‘¥øíπºÿ„πøíπ∑’Ë‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕß∑—Èß Õß™π‘¥  √«¡
∑—Èß∫—π∑÷°™π‘¥·≈–µ”·Àπàß∑’Ë¡’°“√À≈ÿ¥¢Õß«— ¥ÿ‡æ◊ËÕ»÷°…“„π√“¬
≈–‡Õ’¬¥µàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

°“√«‘®—¬¥”‡π‘π„π√Ÿª·∫∫¢Õß°“√»÷°…“§«“¡‡∑à“‡∑’¬¡°—π
(equivalence trial) ́ ÷Ëß‡ªìπ°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß«‘∏’°“√√—°…“
2 ™π‘¥ ‚¥¬°”Àπ¥«à“«‘∏’°“√√—°…“∑—Èß Õß®–¡’ª√– ‘∑∏‘¿“æ‡∑à“
‡∑’¬¡°—π ∂â“§«“¡·µ°µà“ß¢Õß§«“¡ ”‡√Á®„π°“√√—°…“ (delta,
∆) Õ¬Ÿà¿“¬„π™à«ß∑’Ë¬Õ¡√—∫‰¥â (acceptable range)24
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™à«ß§«“¡·µ°µà“ß¢Õß§«“¡ ”‡√Á®„π°“√√—°…“∑’Ë¬Õ¡√—∫
‰¥â ”À√—∫°“√»÷°…“π’È ª√–‡¡‘π®“°§«“¡‡ÀÁπ¢ÕßºŸâ‡™’Ë¬«™“≠
¥â“π∑—πµ°√√¡ ”À√—∫‡¥Á°®”π«π 5 ∑à“π ‚¥¬ Õ∫∂“¡∂÷ß§«“¡
·µ°µà“ß¢ÕßÕ—µ√“°“√¬÷¥µ‘¥∑’Ë¬Õ¡√—∫‰¥â√–À«à“ß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ™π‘¥„À¡à°—∫«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¡“µ√∞“π §≥–ºŸâ
‡™’Ë¬«™“≠¡’§«“¡‡ÀÁπ Õ¥§≈âÕß°—π«à“∂â“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ™π‘¥„À¡àµà“ß®“°™π‘¥¡“µ√“∞“π‰¡à‡°‘π√âÕ¬
≈– 10 ®÷ß∂◊Õ‰¥â«à“«— ¥ÿ∑—Èß Õß¡’ª√– ‘∑∏‘¿“æ‡∑à“‡∑’¬¡°—π

°“√«‘®—¬∑“ß§≈‘π‘°‰¥â√—∫°“√Õπÿ¡—µ‘„Àâ¥”‡π‘π°“√‚¥¬§≥–
°√√¡°“√æ‘®“√≥“®√‘¬∏√√¡°“√«‘®—¬ §≥–·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ª√–™“°√∑’Ë»÷°…“ (population) §◊Õ
øíπ°√“¡·∑â´’Ë∑’Ë 1 „π‡¥Á°Õ“¬ÿ 6-9 ªï ®“°‚√ß‡√’¬π„π‡¢µ
‡∑»∫“≈Õ”‡¿ÕÀπÕß·§®”π«π 4 ‚√ß‡√’¬π ´÷Ëß‰¡à‡§¬‰¥â√—∫°“√
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¡“°àÕπ  µ—«Õ¬à“ß°“√«‘®—¬ (research
sample) ‰¥â·°à øíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß≈à“ß∑—Èß¥â“π´â“¬·≈–¢«“„π
‡¥Á°§π‡¥’¬«°—π∑’Ë¡’≈—°…≥–µ“¡‡°≥±å§—¥‡¢â“»÷°…“ (inclusion
criteria) ‰¥â·°à

1. ¡’À≈ÿ¡√àÕßøíπ≈÷°·≈–‰¡à¡’√Õ¬ºÿ∫π¥â“π∫¥‡§’È¬«
2. ‰¡à‡§¬‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ À√◊Õ∫Ÿ√≥–øíπ¡“

°àÕπ
3. øíπ¢÷Èπæâπ¢Õ∫‡Àß◊Õ°Õ¬à“ß ¡∫Ÿ√≥å ·≈– ∫°—∫øíπ§Ÿà ∫
4. ‡¥Á° “¡“√∂„Àâ§«“¡√à«¡¡◊Õ‰¥â·≈–‰¥â√—∫§«“¡¬‘π¬Õ¡

®“°ºŸâª°§√Õß„Àâ√à«¡°“√»÷°…“
‡°≥±å§—¥ÕÕ° (exclusion criteria) ‰¥â·°à°√≥’∑’Ë‡¥Á°‰¡à

„Àâ§«“¡√à«¡¡◊Õ ¡’Õ“°“√Õ“‡®’¬πßà“¬ øíπ°√“¡ Õß¢â“ß¡’
≈—°…≥–∑“ß°“¬«‘¿“§·µ°µà“ß°—π¡“° À√◊Õ„πøíπ°√“¡∑’Ëº‘«
‡§≈◊Õ∫øíπ¡’≈—°…≥–‰¡à ¡∫Ÿ√≥å ‡™àπ ¿“«–‡§≈◊Õ∫øíπ‡®√‘≠æ√àÕß
(enamel hypoplasia) øíπµ°°√– À√◊Õ¡’°“√µ‘¥ ’∑’Ë∫√‘‡«≥
À≈ÿ¡·≈–√àÕßøíπ´÷ËßÕ“®‡ªìπ√–¬–·√°¢Õß°“√ºÿ

«— ¥ÿ∑’Ë„™â„π°≈ÿà¡∑¥≈Õß ‰¥â·°à «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ
™π‘¥·¢Áßµ—«¥â«¬· ßæ√’‚«·§√å ™π‘¥ ’¢“«¢ÿàπ √à«¡°—∫°√¥ª√—∫
 ¿“æ™π‘¥‡®≈ (Lot 20000810, §≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬) «— ¥ÿ∑’Ë„™â„π°≈ÿà¡§«∫§ÿ¡ ‰¥â·°à «— ¥ÿ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ™π‘¥·¢Áßµ—«¥â«¬· ß§Õπ‰´ å√à«¡°—∫°√¥ª√—∫
 ¿“æ “¡‡ÕÁ¡™π‘¥‡®≈ (Lot 20010622, 3M Dental Prod-
ucts, USA)

°“√®—¥°≈ÿà¡µ—«Õ¬à“ß‡¢â“»÷°…“„™â«‘∏’°“√™—°µ—«Õ¬à“ß·∫∫ ÿà¡
‡™‘ß‡¥’¬« (simple random sampling) ‚¥¬„™â‡≈¢ ÿà¡∑’Ë
‚ª√·°√¡ ∂‘µ‘ (SPSS for Windows)  √â“ß¢÷Èπ «— ¥ÿ‡§≈◊Õ∫

À≈ÿ¡√àÕßøíπ∑—Èß 2 ™π‘¥ ®–∂Ÿ° ÿà¡‡æ◊ËÕ„™â∫πøíπ¢â“ß´â“¬ ·≈–„™â
«— ¥ÿÕ’°™π‘¥∫πøíπÕ’°¢â“ß„π‡¥Á°§π‡¥’¬«°—π (split mouth de-
sign) ‚¥¬ºŸâ™à«¬«‘®—¬‡ªìπºŸâ‡ªî¥´Õß‡≈¢ ÿà¡∑’Ë°”Àπ¥™π‘¥¢Õß«— ¥ÿ
·≈–À¬¥«— ¥ÿ„ à∂“¥À≈ÿ¡∑’Ë‡µ√’¬¡‰«â °√¥·≈–«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ∑—Èß 2 ™π‘¥¡’ ’¢“«¢ÿàπ„°≈â‡§’¬ß°—π ·≈–„™â«‘∏’∑”‡™àπ‡¥’¬«°—π
¥—ßπ—Èπ∑—ÈßºŸâ‡§≈◊Õ∫·≈–ºŸâµ√«®«—¥®–‰¡à∑√“∫«à“µ—«Õ¬à“ßÕ¬Ÿà„π°≈ÿà¡
»÷°…“„¥‡æ◊ËÕ≈¥Õ§µ‘∑’ËÕ“®‡°‘¥¢÷Èπ

‡¥Á°∑’Ë‡¢â“√à«¡°“√»÷°…“‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’ËΩÉ“¬
∑—πµ°√√¡ ‚√ßæ¬“∫“≈ÀπÕß·§ ®—ßÀ«—¥ √–∫ÿ√’ ‚¥¬∑—πµ·æ∑¬å
ºŸâ∑”´÷Ëß‡ªìπ∑—πµ·æ∑¬å ”À√—∫‡¥Á°·≈–ºŸâ™à«¬∑—πµ·æ∑¬å‡ªìπ
∫ÿ§§≈‡¥’¬«°—πµ≈Õ¥°“√»÷°…“ ¢—ÈπµÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ
‡√‘Ë¡µâπÀ≈—ß®“°‰¥â√—∫§”¬‘π¬Õ¡®“°ºŸâª°§√Õß·≈â«  ∑—πµ·æ∑¬å
‡ªìπºŸâ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπµ“¡«‘∏’°“√¡“µ√∞“π ÷́Ëßª√–°Õ∫¥â«¬
°“√∑”§«“¡ –Õ“¥øíπ¥â«¬ºß¢—¥∑’Ë‰¡à¡’ø≈ŸÕÕ‰√¥å°—∫À—«¢—¥¬“ß
ª√—∫ ¿“æÀ≈ÿ¡√àÕßøíπ∫π¥â“π∫¥‡§’È¬«·≈–¥â“π„°≈â·°â¡¥â«¬
°√¥ª√—∫ ¿“æ™π‘¥‡®≈‡ªìπ‡«≈“ 15 «‘π“∑’ ≈â“ßÕÕ°¥â«¬πÈ” 10
«‘π“∑’ °—ÈππÈ”≈“¬¥â«¬ ”≈’ ‡ªÉ“øíπ„Àâ·Àâß ∑“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕß
øíπ ·≈â«©“¬· ß„Àâ·¢Áßµ—«¥â“π≈– 20 «‘π“∑’ ‡™Á¥ à«π∑’Ë‰¡à·¢Áßµ—«
¥â“π∫πÕÕ°¥â«¬ ”≈’™ÿ∫πÈ” „™â‡§√◊ËÕß¡◊Õµ√«®øíπ (explorer) ‡æ◊ËÕ
µ√«®°“√¬÷¥µ‘¥ ∂â“æ∫¡’°“√À≈ÿ¥¢Õß«— ¥ÿ®–‡§≈◊Õ∫´È”∑—π∑’ À≈—ß
®“°π—Èπµ√«®°“√ ∫¢Õßøíπ·≈–°√Õ·°â‰¢„Àâ‡ªìπª°µ‘ √«¡∑—Èß
·π–π”„Àâ‡¥Á°·ª√ßøíπ·≈–√—∫ª√–∑“πÕ“À“√‰¥âµ“¡ª°µ‘

À≈—°‡°≥±å°“√µ√«®«—¥°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕß

øíπ

¿“¬À≈—ß°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ºŸâµ√«®´÷Ëß‡ªìπ∑—πµ·æ∑¬å
∑’Ë‰¡à‰¥â‡ªìπºŸâ‡§≈◊Õ∫«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπµ√«®°“√¬÷¥µ‘¥¢Õß
«— ¥ÿ·≈–µ‘¥µ“¡°“√‡°‘¥øíπºÿ¢Õßøíπ¥—ß°≈à“«µ“¡™à«ß√–¬–‡«≈“
∑’Ë°”Àπ¥  °“√µ√«®∑”∑’Ë‚√ß‡√’¬π‚¥¬„™â‡§√◊ËÕß¡◊Õµ√«®À“√Õ¬ºÿ
°√–®° àÕßª“° ·≈–‰ø àÕßª“°¿“§ π“¡ øíπ∑’Ë‰¥â√—∫°“√µ√«®
®–∂Ÿ°‡ªÉ“„Àâ·Àâß¥â«¬≈¡®“°°√–∫Õ°©’¥ “¡∑“ß·≈–‡™Á¥§√“∫
®ÿ≈‘π∑√’¬åÕÕ°¥â«¬ºâ“°äÕ´  ∫—π∑÷°°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ ‚¥¬„™â«‘∏’°“√µ√«®∑“ß§≈‘π‘° ‰¥â·°à °“√ª√–‡¡‘π¥â«¬
 “¬µ“√à«¡°—∫°“√‡¢’Ë¬ —¡º— ¥â«¬‡§√◊ËÕß¡◊Õµ√«®À“√Õ¬ºÿ (visual-
tactile method) ·≈–«‘π‘®©—¬√Õ¬ºÿ‚¥¬„™â‡°≥±å∑’Ë¥—¥·ª≈ß®“°
‡°≥±å¢ÕßÕß§å°“√Õπ“¡—¬‚≈°25

µ”·Àπàß∑’Ëµ√«®«—¥°“√¬÷¥µ‘¥¢Õß«— ¥ÿ§◊ÕÀ≈ÿ¡√àÕßøíπ∫π
¥â“π∫¥‡§’È¬« (occlusal pits) ·≈–À≈ÿ¡√àÕßøíπ∫π¥â“π·°â¡
(buccal pit)  À≈ÿ¡√àÕßøíπ∫π¥â“π∫¥‡§’È¬«ª√–°Õ∫¥â«¬ 3 ∫√‘‡«≥
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§◊Õ À≈ÿ¡∑“ß¥â“π„°≈â°≈“ß (mesial pit) À≈ÿ¡°≈“ß (central
pit) ·≈–À≈ÿ¡¥â“π‰°≈°≈“ß (distal pit) ¥—ß√Ÿª∑’Ë 1 ‚¥¬ºŸâµ√«®
®–∫—π∑÷°µ”·Àπàß∑’Ë«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπÀ“¬‰ª

°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ®—¥«à“ª√– ∫§«“¡
 ”‡√Á® (success) ‡¡◊ËÕ¡’«— ¥ÿ§≈ÿ¡Õ¬Ÿà∫πÀ≈ÿ¡·≈–√àÕßøíπÀ≈—°

∑—ÈßÀ¡¥ (complete retention) ‰¡àæ∫√Õ¬·µ°∑’Ë¢Õ∫ ·≈–‰¡à
æ∫¡’°“√ºÿ‡°‘¥¢÷Èπ °“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ®–
∂◊Õ«à“≈â¡‡À≈« (failure) ‡¡◊ËÕ«— ¥ÿÀ≈ÿ¥‰ª∫“ß à«π (partial loss)
À√◊ÕÀ≈ÿ¥‰ª∑—ÈßÀ¡¥ (complete loss/ missing) ÷́Ëß®–∑”„Àâ
∫√‘‡«≥¥—ß°≈à“«‡ ’Ë¬ßµàÕ°“√‡°‘¥øíπºÿ (√Ÿª∑’Ë2)

A. Occlusal surface B. Buccal surface

√Ÿª∑’Ë 1 ¿“æ· ¥ßµ”·Àπàß∑’Ëµ√«®«—¥°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ
A. À≈ÿ¡√àÕßøíπ¥â“π∫¥‡§’È¬« ª√–°Õ∫¥â«¬ À≈ÿ¡∑“ß¥â“π„°≈â°≈“ß (mesial pit; M) À≈ÿ¡°≈“ß (central pit; C) ·≈–À≈ÿ¡¥â“π‰°≈°≈“ß (distal pit; D)
B. À≈ÿ¡√àÕßøíπ¥â“π·°â¡ (buccal pit; B)

Fig. 1 Location for measurement of sealant retention and sealant loss in a lower mandibular first molar by surface
A. Occlusal surface consists of mesial pit (M), central pit (C) and distal pit (D).
B. Buccal surface consists of buccal pit (B)

√Ÿª∑’Ë 2 ¿“æ∑“ß§≈‘π‘°· ¥ß°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∫π¥â“π∫¥‡§’È¬«·≈–¥â“π·°â¡‚¥¬∂◊Õ«à“ çª√– ∫§«“¡ ”‡√Á®é ‡¡◊ËÕ¡’°“√¬÷¥µ‘¥Õ¬à“ß ¡∫Ÿ√≥å∑—Èß∫π¥â“π
∫¥‡§’È¬«·≈–¥â“π·°â¡ (A, B)  ·≈–∂◊Õ«à“ ç≈â¡‡À≈«é ‡¡◊ËÕ«— ¥ÿÀ≈ÿ¥‰ª∫“ß à«π (C) À√◊ÕÀ≈ÿ¥‰ª∑—ÈßÀ¡¥
A. °“√¬÷¥µ‘¥Õ¬à“ß ¡∫Ÿ√≥å∫π¥â“π∫¥‡§’È¬«
B. °“√¬÷¥µ‘¥Õ¬à“ß ¡∫Ÿ√≥å∫π¥â“π·°â¡
C. °“√À≈ÿ¥¢Õß«— ¥ÿ∫“ß à«π∫π¥â“π∫¥‡§’È¬«

Fig. 2 Clinical photographs showing the retention of a pit and fissure sealant. A sealant is considered  “success” if it completely retains on both occlusal and buccal surface (A, B)
and   “ failure” if there is partial  (C)  or complete loss of the material.
A. Complete retention on occlusal surface
B. Complete retention on buccal surface
C. Partial loss on occlusal surface

A. Complete retention on occlusal surface B. Complete retention on buccal surface C. Partial loss on occlusal surface

▼
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∑—πµ·æ∑¬åºŸâ«‘®—¬µ√«®µ—«Õ¬à“ß´È”√âÕ¬≈– 20 ‡æ◊ËÕ∑¥ Õ∫
§«“¡·¡àπ¬” ‚¥¬ª√–‡¡‘π§«“¡ Õ¥§≈âÕß¢Õß¢âÕ¡Ÿ≈®“° ∂‘µ‘
·§ªª“ (Kappa) ÷́Ëß¬Õ¡√—∫§«“¡·¡àπ¬”¢Õß°“√µ√«®‡¡◊ËÕ§à“∑’Ë
‰¥âÕ¬Ÿà„π√–¥—∫¥’À√◊Õ¥’¡“° (κ > 0.6)26   ”À√—∫„π°“√»÷°…“π’È
 ∂‘µ‘·§ªª“¡’§à“ 1.0  · ¥ß∂÷ß§«“¡πà“‡™◊ËÕ∂◊Õ‰¥â¢Õß°“√µ√«®

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß‡¥Á° ‰¥â·°à Õ“¬ÿ ‡æ» „™â ∂‘µ‘‡™‘ß
æ√√≥π“®“°‚ª√·°√¡ ∂‘µ‘ ”‡√Á®√Ÿª (SPSS for Windows
version 10.0)  ®“°π—Èπ‡ª√’¬∫‡∑’¬∫°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫
À≈ÿ¡√à Õ ßøíπ∑—È ß Õß™π‘¥ ‚¥¬„™â °“√∑¥ Õ∫·¡Á°π’¡“√å
(McNemarûs test) ∑’Ë√–¥—∫π—¬ ”§—≠ .05 ·≈–ª√–¡“≥§«“¡
·µ°µà“ß°—π¢ÕßÕ—µ√“°“√¬÷¥µ‘¥√–À«à“ß«— ¥ÿ∑—Èß Õß™π‘¥∑’Ë™à«ß
§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‡æ◊ËÕæ‘®“√≥“§«“¡‡∑à“‡∑’¬¡°—π (95%
confidence interval; STATA version 6.0)

º≈

°“√»÷°…“∑“ß§≈‘π‘°§√—Èßπ’È¡’‡¥Á°π—°‡√’¬π‡¢â“√à«¡®”π«π 145
§π ‡ªìπ‡¥Á°À≠‘ß√âÕ¬≈– 46.2 (67 §π) ‡¥Á°™“¬ √âÕ¬≈– 53.8
(78 §π) Õ“¬ÿ‡©≈’Ë¬ 7.3 + 0.7 ªï

°≈ÿà¡µ—«Õ¬à“ßª√–°Õ∫¥â«¬øíπ°√“¡·∑â≈à“ß ’́Ë∑’ËÀπ÷Ëß®”π«π
290 ´’Ë (145 §Ÿà) ·∫àß‡ªìπ°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡®”π«π
‡∑à“Ê °—π ‚¥¬‡ªìπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∫π¥â“π∫¥‡§’È¬«®”π«π
290 µ”·Àπàß ·≈–À≈ÿ¡√àÕßøíπ∫π¥â“π·°â¡ 290 µ”·Àπàß

‡¡◊ËÕ§√∫°”Àπ¥°“√µ√«®µ‘¥µ“¡º≈∑’Ë√–¬–‡«≈“ 6 ‡¥◊Õπ
§ß‡À≈◊Õ‡¥Á°π—°‡√’¬π®”π«π 138 §π ®”π«πøíπ 276 ’́Ë §‘¥‡ªìπ
√âÕ¬≈– 95.2 ¢Õßµ—«Õ¬à“ß‡¡◊ËÕ‡√‘Ë¡°“√»÷°…“ °“√ Ÿ≠À“¬¢Õß
µ—«Õ¬à“ß‡°‘¥®“°°“√∑’Ë§√Õ∫§√—«¬â“¬‰ªµà“ß®—ßÀ«—¥À√◊Õ‡¥Á°¬â“¬
‚√ß‡√’¬π∑’Ë‰¡à “¡“√∂µ‘¥µ“¡‰¥â®”π«π 7 §π (14 µ—«Õ¬à“ß) Õ—µ√“
 Ÿ≠À“¬¢Õßµ—«Õ¬à“ß‡¡◊ËÕ ‘Èπ ÿ¥°“√»÷°…“‡∑à“°—∫√âÕ¬≈– 4.8

µ“√“ß∑’Ë 1 · ¥ßº≈°“√µ√«®°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπ∑—Èß Õß™π‘¥∑’Ë‡«≈“ 6 ‡¥◊Õπ ·∫àß‡ªìπ°“√¬÷¥µ‘¥‡¡◊ËÕ
·®°·®ß‡©æ“–∫π¥â“π∫¥‡§’È¬«À√◊Õ¥â“π·°â¡‡æ’¬ß¥â“π„¥¥â“πÀπ÷Ëß
·≈–°“√¬÷¥µ‘¥¢Õßøíπ∑—Èß ’́Ë (√«¡¥â“π∫¥‡§’È¬«·≈–¥â“π·°â¡‡¢â“
¥â«¬°—π) º≈°“√»÷°…“æ∫«à“ «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑—Èß Õß
™π‘¥¡’Õ—µ√“°“√¬÷¥µ‘¥Õ¬à“ß ¡∫Ÿ√≥å∑—Èß ’́Ëøíπ Ÿß°«à“√âÕ¬≈– 95 ‚¥¬
øíπ∑’Ë‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕß¥â«¬«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπæ√’‚«
·§√å ¡’°“√¬÷¥µ‘¥Õ¬à“ß ¡∫Ÿ√≥å√âÕ¬≈– 98.6  à«πøíπ∑’Ë‰¥â√—∫°“√
‡§≈◊Õ∫À≈ÿ¡√àÕß¥â«¬«— ¥ÿ§Õπ‰´ å ¡’°“√¬÷¥µ‘¥Õ¬à“ß ¡∫Ÿ√≥å√âÕ¬≈–
97.8 Õ—µ√“°“√À≈ÿ¥∫“ß à«π¢Õßæ√’‚«·§√å ·≈–§Õπ‰´ å ¡’§à“
√âÕ¬≈– 1.4 ·≈– 2.2 µ“¡≈”¥—∫ ‰¡àæ∫°“√À≈ÿ¥∑—ÈßÀ¡¥‡°‘¥¢÷Èπ

µ“√“ß∑’Ë 1 ®”π«π·≈–√âÕ¬≈–°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπæ√’‚«·§√å·≈–§Õπ‰´ å ∑’Ë‡«≈“ 6 ‡¥◊Õπ ·∫àßµ“¡µ”·Àπàß°“√¬÷¥µ‘¥
Table 1 Retention of Prevocare and Concise at 6 months, by surfaces (occlusal/ buccal) and by tooth

Retention of Prevocare * Retention of Concise

N Complete Partial loss Complete Partial loss

Description (pairs)  retention  (%) (%) retention  (%) (%)

By Surfaces

Occlusal 138 137 (99.3) 1 (0.7) 138 (100) 0

Buccal 138 137 (99.3) 1 (0.7) 135 (97.8) 3 (2.2)

By Tooth

All surfaces 138 136 (98.6) 2 (1.4) 135 (97.8) 3 (2.2)

*  No complete loss was found in the 2 groups
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„πøíπ∑’Ë‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑—Èß Õß°≈ÿà¡ ‡¡◊ËÕ«‘‡§√“–Àå
§«“¡·µ°µà“ß¢Õß°“√¬÷¥µ‘¥‚¥¬„™â ∂‘µ‘·¡Á°π’¡“√å (µ“√“ß∑’Ë 2)
æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß°“√¬÷¥µ‘¥√–À«à“ß
øíπ∑’Ë‰¥â√—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕß¥â«¬æ√’‚«·§√åÀ√◊Õ§Õπ‰´ å (p >
.05)

„π°“√æ‘®“√≥“™à«ß§«“¡·µ°µà“ß¢Õß§«“¡ ”‡√Á®„π°“√
√—°…“ ÷́Ëß°”Àπ¥¢Õ∫‡¢µ§«“¡‡∑à“‡∑’¬¡°—π∑’Ë¬Õ¡√—∫‰¥â‰«â∑’Ë
√–À«à“ß√âÕ¬≈– -10 ∂÷ß +10 À¡“¬§«“¡«à“ «— ¥ÿ∑—Èß Õß¡’
ª√– ‘∑∏‘¿“æ‡∑à“‡∑’¬¡°—π∂â“§«“¡·µ°µà“ß¢Õß°“√¬÷¥µ‘¥ (∆)
¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ 2 ™π‘¥ µ°Õ¬Ÿà„π§à“∑’Ë°”Àπ¥   ”À√—∫
°“√»÷°…“π’È§à“§«“¡·µ°µà“ß√–À«à“ßÕ—µ√“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑—Èß Õß ≥ ‡«≈“ 6 ‡¥◊Õπ ¡’§à“√âÕ¬≈– 0.8 ‚¥¬
¡’™à«ß§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 Õ¬Ÿà√–À«à“ß -3.2 ∂÷ß 4.6 (µ“√“ß∑’Ë
3) ®÷ß· ¥ß«à“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπæ√’‚«·§√å ∑’Ë

æ—≤π“¢÷Èπ‚¥¬§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
¡’§à“‰¡à·µ°µà“ß®“°°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíππ”‡¢â“
§Õπ‰´ å À√◊Õ°≈à“«‰¥â«à“«— ¥ÿ∑—Èß Õß™π‘¥¡’ª√– ‘∑∏‘¿“æ‡∑à“
‡∑’¬¡°—π

‡¡◊ËÕæ‘®“√≥“µ“¡µ”·ÀπàßÀ≈ÿ¡√àÕßøíπ Õ—µ√“°“√¬÷¥µ‘¥
¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπæ√’‚«·§√å·≈–§Õπ‰´ å ¡’§à“√âÕ¬≈–
99.3 ·≈– 100 ∫π¥â“π∫¥‡§’È¬« ·≈–¡’§à“√âÕ¬≈– 99.3 ·≈–
97.8 ∫π¥â“π·°â¡µ“¡≈”¥—∫ ºŸâ«‘®—¬æ∫µ”·Àπàß∑’Ë¡’°“√À≈ÿ¥∫“ß
 à«π¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡æ’¬ß 5 µ”·Àπàß ‡ªìπ°“√À≈ÿ¥
¢Õßæ√’‚«·§√å ®”π«π 2 µ”·Àπàß·≈–§Õπ‰´ å ®”π«π 3 µ”·Àπàß
‚¥¬‡ªìπ°“√À≈ÿ¥∫“ß à«π∫π¥â“π·°â¡ 4 µ”·Àπàß Õ’°µ”·Àπàß∑’Ë
‡À≈◊Õ‡ªìπ°“√À≈ÿ¥∫“ß à«π∫π¥â“π∫¥‡§’È¬«∑’Ë∫√‘‡«≥À≈ÿ¡„°≈â°≈“ß
„π°“√»÷°…“π’È‰¡àæ∫øíπºÿ∑’ËÀ≈ÿ¡√àÕßøíπ„πµ”·Àπàß∑’Ë«— ¥ÿÀ≈ÿ¥
À“¬‰ª∫“ß à«π √«¡∂÷ß‰¡àæ∫°“√ºÿ¥â“πª√–™‘¥ (proximal car-
ies) Õ’°¥â«¬

µ“√“ß∑’Ë 3 Õ—µ√“°“√¬÷¥µ‘¥∑—Èß´’Ëøíπ·≈–§«“¡·µ°µà“ß (∆) ∑’Ë™à«ß§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπæ√’‚«·§√å·≈–§Õπ‰´ å∑’Ë‡«≈“ 6 ‡¥◊Õπ
Table 3 Retention rates and their difference (∆) with 95% confidence intervals of Prevocare and Concise at 6 months follow-up.

Material Retention rate(%) 95% Confidence interval

Prevocare 98.6 96.5-100

Concise 97.8 95.4-100

∆ 0.8 –3.2-4.6

µ“√“ß∑’Ë 2 °“√ª√–‡¡‘πº≈ ¿“«–°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∫πµ—«øíπ∑—Èß´’Ë√–À«à“ß«— ¥ÿæ√’‚«·§√å·≈–§Õπ‰´ å∑’Ë‡«≈“ 6 ‡¥◊Õπ
Table 2 Distribution of sealant retention outcomes between Prevocare and Concise at 6 months follow-up.

Concise Retention

Prevocare Retention Success Failure Total

Success 133 3 136

Failure 2 0 2

Total 135 3 138

McNemar test (χ2=1.00 , df=1, p = .65 )
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∫∑«‘®“√≥å

°“√«‘®—¬π’È‡ªìπ°“√»÷°…“∂÷ßª√– ‘∑∏‘¿“æ°“√„™âß“π∑“ß
§≈‘π‘°¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëæ—≤π“¢÷Èπ‚¥¬§≥–∑—πµ
·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‚¥¬ÕÕ°·∫∫„Àâ¡’ªí®®—¬
∑’Ë¡’º≈°√–∑∫πâÕ¬∑’Ë ÿ¥ ¡’°“√§«∫§ÿ¡·≈–≈¥Õ§µ‘∑’ËÕ“®‡°‘¥¢÷Èπ
®“°¢—ÈπµÕπµà“ßÊ µ—Èß·µà°“√§—¥‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß„Àâ¡’§«“¡
§≈â“¬§≈÷ß°—π¡“°∑’Ë ÿ¥ §◊Õ‡ªìπøíπ°√“¡≈à“ß·∑â 2 ´’Ë®“°‡¥Á°§π
‡¥’¬«°—π  ÿà¡®“°§π≈–¢â“ß¢Õß¢“°√√‰°√ ¡’®ÿ¥ª√– ß§å‡æ◊ËÕ
§«∫§ÿ¡ªí®®—¬°«π (confounders) ‡π◊ËÕß®“°º≈°“√»÷°…“∑’Ë
ºà“π¡“¬—ß‰¡à¡’¢âÕ √ÿª∑’Ë·πàπÕπ∂÷ß°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡
√àÕßøíπ√–À«à“ßøíπ°√“¡∫π·≈–≈à“ß ∫“ß°“√»÷°…“æ∫«à“øíπ∫π
¡’°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ Ÿß°«à“øíπ≈à“ß27,28  ¢≥–
∑’Ë∫“ß°“√»÷°…“æ∫«à“øíπ≈à“ß¡’°“√¬÷¥ Ÿß°«à“9,29 À√◊Õ„°≈â‡§’¬ß
°—π30 Õ’°∑—Èß¬—ß‰¥âª√–‚¬™πå„π°“√ªÑÕß°—πøíπºÿ¢Õßøíπ°√“¡·∑â
≈à“ß´÷Ëß¡—°æ∫°“√ºÿ¡“°°«à“øíπ∫π ‚¥¬°“√ÕÕ°·∫∫≈—°…≥–π’È
 àßº≈„Àâ°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß¡’ ¿“«–·«¥≈âÕ¡‡™àπ
‡¥’¬«°—π ‰¥â√—∫Õ‘∑∏‘æ≈®“°æƒµ‘°√√¡°“√¥Ÿ·≈™àÕßª“° ≈—°…≥–
°“√∫¥‡§’È¬« µ≈Õ¥®π°“√∫√‘‚¿§Õ“À“√‡™àπ‡¥’¬«°—π πÕ°®“°
π—Èπ°“√ ÿà¡‡æ◊ËÕ®—¥µ—«Õ¬à“ß‡¢â“ Ÿà°≈ÿà¡°“√»÷°…“‡ªìπ°“√≈¥Õ§µ‘∑’Ë
Õ“®‡°‘¥®“°§«“¡∂π—¥¢Õß‡¥Á°„π°“√‡§’È¬«À√◊Õ∑”§«“¡ –Õ“¥
øíπ¢â“ß„¥¢â“ßÀπ÷Ëß¡“°°«à“Õ’°¢â“ß

¢—È πµÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ°√–∑”¥â «¬§«“¡
√–¡—¥√–«—ß‚¥¬„™âºŸâ∑”∑’Ë‡ªìπ∑—πµ·æ∑¬å ”À√—∫‡¥Á° ¡’°“√«—¥
§«“¡·¡àπ¬”¢ÕßºŸâµ√«® µ≈Õ¥®π°“√§«∫§ÿ¡ªí®®—¬°«πµà“ßÊ
∑”„Àâº≈°“√»÷°…“ –∑âÕπ∂÷ß§ÿ≥ ¡∫—µ‘∑’Ë‡∑’¬∫°—π‰¥â®√‘ß¢Õß
«— ¥ÿ∑—Èß Õß™π‘¥  ºŸâ«‘®—¬‰¥â‡µ√’¬¡«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ·≈–
°√¥ª√—∫ ¿“ææ√’‚«·§√å „Àâ¡’ ’·≈–§«“¡Àπ◊¥„°≈â‡§’¬ß°—∫«— ¥ÿ
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ§Õπ‰´ å·≈–°√¥ª√—∫ ¿“æ “¡‡ÕÁ¡‡æ◊ËÕ„Àâ
∑—πµ·æ∑¬åºŸâ ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ·≈–ºŸâµ√«®°“√¬÷¥µ‘¥‰¡à
 “¡“√∂®”·π°™π‘¥¢Õß«— ¥ÿ‰¥â

º≈°“√»÷°…“æ∫«à“ «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëæ—≤π“¢÷Èπ
‚¥¬§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ¡’°“√¬÷¥
µ‘¥·πàπÕ¬à“ß ¡∫Ÿ√≥å‡ªìπ∑’Ëπà“æÕ„®∑’Ë‡«≈“ 6 ‡¥◊Õπ ·≈–‰¡àæ∫
°“√À≈ÿ¥∑—ÈßÀ¡¥À√◊Õ°“√ºÿ‡°‘¥¢÷Èπ∑—Èß„π°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡
§«∫§ÿ¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ß“π«‘®—¬∑“ß§≈‘π‘°¢Õß«— ¥ÿ‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπÕ◊ËπÊ ∑’Ë„°≈â‡§’¬ß°—∫°“√»÷°…“π’È §◊Õ¡’ª√–™“°√‡ªìπ

øíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß®“°‡¥Á°∑’Ë ÿà¡®“°‚√ß‡√’¬π·≈–¡’‡°≥±å°“√
µ√«®«—¥∑’Ë§≈â“¬§≈÷ß°—π  à«π„À≠à√“¬ß“πº≈°“√¬÷¥µ‘¥Õ¬à“ß
 ¡∫Ÿ√≥å¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¡“°°«à“√âÕ¬≈– 90 ∑’Ë‡«≈“ 6
‡¥◊Õπ31-33 ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“∑’Ë¥”‡π‘π°“√„π
ª√–‡∑»19,20,34 æ∫«à“·¡â«à“°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕß
øíπ∫π¥â“π∫¥‡§’È¬«¡’§à“„°≈â‡§’¬ß°—π ·µà°“√»÷°…“π’È¡’§à“Õ—µ√“
°“√¬÷¥µ‘¥¢Õßøíπ∑—Èß´’Ë Ÿß°«à“

‚¥¬∑—Ë«‰ª«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ®–¡’Õ—µ√“°“√¬÷¥µ‘¥≈¥
≈ßµ“¡‡«≈“∑’Ëºà“π‰ª ‚¥¬Õ—µ√“°“√À≈ÿ¥¢Õß«— ¥ÿ∫πøíπ·µà≈–
¥â“π¡’§«“¡·µ°µà“ß°—π ‚¥¬æ∫°“√À≈ÿ¥∑’Ë¥â“π∫¥‡§’È¬«„πÕ—µ√“
√âÕ¬≈– 5-10 µàÕªï „π¢≥–∑’Ë°“√À≈ÿ¥∫π¥â“π·°â¡¡’§à“ Ÿß∂÷ß
√âÕ¬≈– 30 µàÕªï12 ¡’ºŸâ√“¬ß“π«à“ «— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ®–
À≈ÿ¥ Ÿß ÿ¥„π 6 ‡¥◊Õπ·√°À≈—ß®“°‡§≈◊Õ∫√àÕßøíπ29,35,36 ®÷ß¡’
§«“¡®”‡ªìπµâÕßµ√«®Õ¬à“ß ¡Ë”‡ ¡Õ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π 6
‡¥◊Õπ·√°

°“√À≈ÿ¥∫“ß à«π∫π¥â“π·°â¡∑’Ë‡°‘¥¢÷Èπ„π°“√«‘®—¬§√—Èßπ’Èπà“
®–‡ªìπº≈®“°°“√§«∫§ÿ¡§«“¡™◊Èπ∫√‘‡«≥¥â“π·°â¡∑”‰¥â¬“° ‡ªìπ
º≈„Àâ‡°‘¥°“√À≈ÿ¥¢Õß«— ¥ÿ À√◊Õ°“√∫‘¥µ—«¢Õßøíπ¥â“π·°â¡„π
¢≥–∫¥‡§’È¬«Õ“À“√∑”„Àâ‡°‘¥°“√·¬°µ—«¢Õß«— ¥ÿ37,38 ‡°≥±å∑’Ë„™â
«—¥°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ„π°“√«‘®—¬§√—Èßπ’È‰¥â
¥—¥·ª≈ß®“°°“√»÷°…“Õ◊Ëπ Ê8,31,32,34,39-41‚¥¬°”Àπ¥„Àâ°“√¬÷¥
µ‘¥∑—ÈßÀ¡¥‡ªìπ§«“¡ ”‡√Á® ·≈–°“√∑’Ë«— ¥ÿÀ≈ÿ¥∫“ß à«πÀ√◊Õ
À≈ÿ¥∑—ÈßÀ¡¥‡ªìπ§«“¡≈â¡‡À≈«„π°“√√—°…“ ∑—Èßπ’È°“√„™â‡°≥±å¥—ß
°≈à“«¡’‡Àµÿº≈«à“ °“√À≈ÿ¥¢Õß«— ¥ÿ·¡â‡æ’¬ß∫“ß à«π°Á∑”„Àâøíπ´’Ë
π—Èπ¡’‚Õ°“ ‡ ’Ë¬ß∑’Ë®–‡°‘¥øíπºÿ   ¥—ßπ—Èπ°“√°”Àπ¥‡™àππ’È®÷ß‡πâπ
ª√– ‘∑∏‘¿“æ Ÿß ÿ¥¢Õß«— ¥ÿ„π°“√ªÑÕß°—πøíπºÿ

®“°°“√»÷°…“¢Õß Rock (1989) æ∫«à“‡¡◊ËÕºŸâµ√«®„™â
«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ™π‘¥¢ÿàπ ¡’§«“¡º‘¥æ≈“¥„π°“√µ√«®
‡°‘¥¢÷Èπ‡æ’¬ß√âÕ¬≈– 1 ‡¡◊ËÕ‡∑’¬∫°—∫°“√„™â«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕß
øíπ™π‘¥„  ́ ÷Ëß‡°‘¥§«“¡º‘¥æ≈“¥„π°“√µ√«®∂÷ß√âÕ¬≈– 2342  °“√
»÷°…“π’È¡’§à“§«“¡·¡àπ¬”¢ÕßºŸâµ√«®Õ¬Ÿà„π√–¥—∫¥’¡“° ‚¥¬§à“
·§ªª“¡’§à“ 1.0 Õ“®‡ªìπ‡æ√“–«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπæ√’‚«
·§√å∑’Ë„™â„π°“√»÷°…“π’È¡’ ’¢“«¢ÿàπ „°≈â‡§’¬ß°—∫º≈‘µ¿—≥±åπ”‡¢â“∑’Ë
„™â‡ªìπ°≈ÿà¡§«∫§ÿ¡ °“√∑’Ë«— ¥ÿ¡’ ’¢“«¢ÿàπ ™à«¬„Àâ¡Õß‡ÀÁπ‰¥â
™—¥‡®π„π™àÕßª“° ®÷ß “¡“√∂ª√–‡¡‘π°“√¬÷¥µ‘¥‰¥â∂Ÿ°µâÕß·¡àπ¬”
‡¡◊ËÕæ‘®“√≥“®“°¡ÿ¡¡Õß¢Õßß“π∑—πµ “∏“√≥ ÿ¢ °“√ªÑÕß°—π
°“√‡°‘¥øíπºÿ¬àÕ¡¥’°«à“°“√∫Ÿ√≥–øíπ∑’Ëºÿ‰ª·≈â« ¥—ßπ—Èπ°“√
‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ®÷ß‡ªìπ·π«∑“ß∑—πµ°√√¡ªÑÕß°—π∑’Ë§«√π”‰ª
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ªØ‘∫—µ‘Õ¬à“ß·æ√àÀ≈“¬ ·µà¢âÕ®”°—¥ª√–°“√Àπ÷Ëß¢Õß°“√‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπ§◊Õ °“√∑’Ëº≈‘µ¿—≥±åπ”‡¢â“¡’√“§“ Ÿß  ¥—ßπ—Èπ °“√
æ—≤π“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ”À√—∫º≈‘µ„™â„πª√–‡∑» πÕ°®“°
®–™à«¬≈¥°“√π”‡¢â“„π·ßà¢Õß¥ÿ≈°“√§â“ ¬—ß‡Õ◊ÈÕ„ÀâÀπà«¬ß“π∑—Èß
¿“§√—∞·≈–‡Õ°™π “¡“√∂®—¥À“«— ¥ÿ∑’Ë¡’§ÿ≥¿“æ„π√“§“‰¡à·æß
‡æ◊ËÕ àß‡ √‘¡∑—πµ ÿ¢¿“æ¢Õßª√–™“™π Õπ÷Ëß ∫∑§«“¡π’È‡ªìπ
‡æ’¬ß°“√√“¬ß“πº≈‡∫◊ÈÕßµâπ‡∑à“π—Èπ °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ
¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¬—ß§ßÕ¬Ÿà„π√–À«à“ß°“√µ‘¥µ“¡º≈
√–¬–¬“«µàÕ‰ª

∫∑ √ÿª

®“°°“√»÷°…“∑“ß§≈‘π‘°‡¡◊ËÕµ‘¥µ“¡º≈ 6 ‡¥◊Õπ æ∫«à“
«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ™π‘¥·¢Áßµ—«¥â«¬· ß∑’Ëæ—≤π“¢÷Èπ‚¥¬§≥–
∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ¡’ª√– ‘∑∏‘¿“æ„π
°“√¬÷¥µ‘¥·≈–ªÑÕß°—πøíπºÿ„πÀ≈ÿ¡√àÕßøíπ¢Õßøíπ°√“¡·∑â´’Ë∑’Ë
Àπ÷Ëß‡∑’¬∫‡∑à“°—∫«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¡“µ√∞“π∑’Ëπ”‡¢â“®“°
µà“ßª√–‡∑»

§”¢Õ∫§ÿ≥

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°‚§√ß°“√®—¥‡µ√’¬¡
º≈‘µ¿—≥±å∑—πµ°√√¡‡æ◊ËÕ®”Àπà“¬ °Õß∑ÿπ∫√‘À“√∑—Ë«‰ª §≥–
∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬  §≥–ºŸâ«‘®—¬¢Õ
¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬∑—πµ«— ¥ÿ»“ µ√å  §≥–∑—πµ
·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë™à«¬„π°“√‡µ√’¬¡«— ¥ÿ
∑—πµ·æ∑¬åÀ≠‘ß  ÿ«√√≥ ª√– ß§åµ—π °ÿ≈ ·≈– ºŸâ™à«¬∑—πµ·æ∑¬å
¥“«‡√◊Õß ∑Õß¡“° ∑’Ë™à«¬ªØ‘∫—µ‘ß“π∑“ß§≈‘π‘°„π°“√‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπ   µ≈Õ¥®π‚√ß‡√’¬π∑’Ë‡¢â“√à«¡°“√«‘®—¬∑’Ë„Àâ§«“¡√à«¡
¡◊ÕÕ¬à“ß¥’¬‘Ëß∑”„Àâ°“√«‘®—¬§√—Èßπ’È ”‡√Á®≈ÿ≈à«ß‰ª¥â«¬¥’
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232 J  Dent  Assoc  Thai  Vol.  54 No.  4 July-August 2004

‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëº≈‘µ¢÷Èπ„πª√–‡∑»‡ª√’¬∫‡∑’¬∫°—∫«— ¥ÿ
∑“ß°“√§â“. « ∑—πµ 2542;49:145-52.

16.  ¡ƒ∑—¬ ™√√≥…“ππ∑å, ¡“≈‘π’ ª√– ‘∑∏‘Ï»‘≈ªá, ™≈∏™“
Àâ“π‘√—µ‘»—¬. °“√‡ª√’¬∫‡∑’¬∫ ¡∫—µ‘µà“ßÊ ¢Õß«— ¥ÿ‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπ∑’Ëº≈‘µ¢÷Èπ„πª√–‡∑»°—∫«— ¥ÿπ”‡¢â“. « ∑—πµ

2544;51:410-22.
17. ‡√«¥’ ∑»∫«√, ·æ√«æ—™√ ªí®©‘¡ «— ¥‘Ï, »‘√‘√—°…å π§√™—¬, ¡“≈‘π’

ª√– ‘∑∏‘Ï»‘≈ªá, ™≈∏™“ Àâ“π‘√—µ‘»—¬. °“√‡ª√’¬∫‡∑’¬∫°”≈—ß
·√ß¬÷¥·π«‡©◊Õπ¢Õß “√´’·≈π¥å∑’Ëº≈‘µ„πª√–‡∑»°—∫∑’Ëπ”
‡¢â“®“°µà“ßª√–‡∑». « ∑—πµ 2542;49:1-9.

18. °¡πæ√ π“‡π°√—ß √√§å,  √‘π¿√≥å ‚µ√—µπå, ∫ÿ≠™—¬ ‡™“«πå
‰°≈«ß»å, ¡“≈‘π’ ª√– ‘∑∏‘Ï»‘≈ªá. °“√‡ª√’¬∫‡∑’¬∫√Õ¬√—Ë«´÷¡
∫√‘‡«≥¢Õ∫¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëº≈‘µ„πª√–‡∑»
‡∑’¬∫°—∫«— ¥ÿπ”‡¢â“. « ∑—πµ 2543;50:475-81.

19. »‘√‘√—°…å π§√™—¬, «—π™—¬ ©«’°ÿ≈√—µπå, ªî¬«—µ√ ‡¢’¬ß∑Õß,  ¡—¬
π§√™—¬. °“√¬÷¥µ‘¥·πàπ¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëº≈‘µ
„πª√–‡∑» (°“√»÷°…“∑“ß§≈‘π‘°µ‘¥µ“¡º≈ 12 ‡¥◊Õπ).«
∑—πµ 2544;51:22-8.

20. »‘√‘√—°…å π§√™—¬, «—π™—¬ ©«’°ÿ≈√—µπå, ªî¬«—µ√ ‡¢’¬ß∑Õß. °“√
¬÷¥µ‘¥·πàπ¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ëº≈‘µ„πª√–‡∑» (°“√
»÷°…“∑“ß§≈‘π‘°µ‘¥µ“¡º≈ 36 ‡¥◊Õπ). « ∑—πµ

2546;53:71-7.
21.  ÿ™‘µ æŸ≈∑Õß, Õπÿ™“µ‘ »√’®—π∫“≈, ¡“√»√’ Õÿ™™‘π, ª√– ‘∑∏‘Ï

¿« —πµå,  ÿ¿“¿√≥å ®ß«‘»“≈, ¥“√≥’ µ—≥±å‰æ‚√®πå. °“√
æ—≤π“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ”À√—∫„™â„πª√–‡∑» 1: °“√
∑¥ Õ∫ ¡∫—µ‘∑“ß°“¬¿“æ. « ∑—πµ 2547;54:141-8.

22. Õπÿ™“µ‘ »√’®—π∫“≈, ª√– ‘∑∏‘Ï ¿« —πµå, ¥“√≥’ µ—≥±å‰æ‚√®πå,
 ÿ™‘µ æŸ≈∑Õß,  ÿ¿“¿√≥å ®ß«‘»“≈, ¡“√»√’ Õÿ™™‘π. °“√
æ—≤π“«— ¥ÿ‡§≈◊Õ∫√àÕßøíπ ”À√—∫„™â„πª√–‡∑»‰∑¬ 2: §«“¡
‡ªìπæ‘…µàÕ‡´≈≈å‡æ“–‡≈’È¬ß·≈–°“√‡¢â“°—π‰¥â°—∫‡π◊ÈÕ‡¬◊ËÕ„π
 —µ«å∑¥≈Õß. « ∑—πµ 2547;54:149-53.

23. ¡“√»√’ Õÿ™™‘π, Õπÿ™“µ‘ »√’®—π∫“≈,  ÿ™‘µ æŸ≈∑Õß, ª√– ‘∑∏‘Ï
¿« —πµå,  ÿ¿“¿√≥å ®ß«‘»“≈, ¥“√≥’ µ—≥±å‰æ‚√®πå. °“√
æ—≤π“«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ”À√—∫„™â„πª√–‡∑» 3: °“√
æ—≤π“°√¥øÕ øÕ√‘°™π‘¥‡®≈‡æ◊ËÕ°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ.
« ∑—πµ 2547;54:156-61.

24. Jones B, Jarvis P, Lewis JA, Ebbutt AF. Trials to assess

equivalence: the importance of rigorous methods. Br Med J

1996;313:36-9.

25. World Health Oraganization. Oral Health Surveys: Basic

Methods. 4th ed. Geneva, Switzerland: World Health Orga-

nization; 1997.

26. Altman DG. Practical statistics for medical research. Lon-

don: Chapman and Hall; 1991.

27. Lygidakis NA, Oulis KI, Christodoulidis A. Evaluation of

fissure sealants retention following four different isolation

and surface preparation techniques: four years clinical trial.

J Clin Pediatr Dent 1994;19:23-5.

28. Feigal RJ, Musherure P, Gillespie B, Levy-Polack M, Quelhas

I, Hebling J. Improved sealant retention with bonding agents:

a clinical study of two-bottle and single-bottle systems. J

Dent Res 2000;79:1850-6.

29. Futatsuki M, Kubota K, Yeh Y, Park K, Moss SJ. Early loss

of pit and fissure sealant: a clinical and SEM study. J Clin

Pediatr Dent 1995;19:99-104.

30. Messer LB, Calache H, Morgan MV. The retention of pit and

fissure sealants placed in primary school children by Dental

Health Services, Victoria. Aust Dent J 1997;42:233-9.

31. Raadal M, Utkilen AB, Nilsen OL. A two-year clinical trial

comparing the retention of two fissure sealants. Int J

Paediatr Dent 1991;1:77-81.

32. Raadal M, Utkilen AB, Nilsen OL. Fissure sealing with a

light-cured resin-reinforced glass-ionomer cement

(Vitrebond) compared with a resin sealant. Int J Paediatr

Dent 1996;6:235-9.

33. Kanellis MJ, Warren JJ, Levy SM. Comparison of air abra-

sion versus acid etch sealant techniques: six- month reten-

tion. Pediatr Dent 1997;19:258-61.

34.  ÿ«√√≥ ª√– ß§åµ—π °ÿ≈. °“√‡ª√’¬∫‡∑’¬∫∑“ß§≈‘π‘°
√–À«à“ß°“√¬÷¥µ‘¥¢Õß«— ¥ÿ‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡¡◊ËÕ∑”§«“¡
 –Õ“¥º‘«øíπ‚¥¬°“√·ª√ßøíπ¥â«¬µπ‡Õß°—∫°“√∑”§«“¡
 –Õ“¥‡ √‘¡¥â«¬‡§√◊ËÕß¡◊Õ¢—¥øíπ„πøíπ°√“¡∂“«√ ’́Ë∑’ËÀπ÷Ëß
¢Õß‡¥Á°Õ“¬ÿ 7-8 ªï [«‘∑¬“π‘æπ∏å]. °√ÿß‡∑æ¡À“π§√:
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬; 2544.

35. Jensen OE, Perez-Diez F, Handelman SL. Occlusal wear of

four pit and fissure sealants over two years. Pediatr Dent



«.∑—πµ.  ªï∑’Ë 54 ©∫—∫∑’Ë 4 °.§.- .§.  2547 233

1985;7:23-9.

36. Straffon LH, Dennison JB. Clinical evaluation comparing

sealant and amalgam after 7 years: final report. J Am Dent

Assoc 1988;117:751-5.

37. Conry JP, Pintado MR, Douglas WH. Measurement of fis-

sure sealant surface area by computer. Quintessence Int

1990;21:27-33.

38. Conry JP, Pintado MR, Douglas WH. Quantitative changes

in fissure sealant six months after placement. Pediatr Dent

1990;12:162-7.

39. Simonsen RJ. The clinical effectiveness of a colored pit and

fissure sealant at 36 months. J Am Dent Assoc

1981;102:323-7.

40. Simonsen RJ. Retention and effectiveness of a single appli-

cation of white sealant after 10 years. J Am Dent Assoc

1987;115:31-6.

41. Wendt LK, Koch G. Fissure sealant in permanent first mo-

lars after 10 years. Swed Dent J 1988;12:181-5.

42. Rock WP, Potts AJ, Marchment MD, Clayton-Smith AJ,

Galuszka MA. The visibility of clear and opaque fissure

sealants. Br Dent J 1989;167:395-6.



234 J  Dent  Assoc  Thai  Vol.  54 No.  4 July-August 2004

Original Article

Abstract
The objective of this double blind randomized controlled trial was to evaluate the effectiveness of a recently developed

local sealant (Prevocare) by comparing its retention on permanent molars with that of a standard imported sealant  (ConciseTM).

The study group comprised 145 pairs of contralateral lower first permanent molars of 6-9 year old children from Saraburi prov-

ince. A matched pair experimental design was used in which Prevocare (Chulalongkorn University, Bangkok, Thailand) and

ConciseTM (3M Dental Products, St. Paul, USA) were randomly allocated to one of the teeth within each pair. The sealed teeth

were checked for retention and caries after 6 months. There were 138 children (276 teeth; 95.2%) remaining in the study. The

mean retention rate at 6 months in the experimental group (Prevocare) was 98.6% with the 95% CI of 96.5 – 100%. The mean

retention rate of the control group (ConciseTM) was 97.8% (95% CI 95.4,100%). The mean difference in retention rates between

the two groups was 0.8% (95% CI –3.2, 4.6%). None of the sealant was completely loss and no carious lesions developed in the

sealed teeth during the trial period. It was concluded that the experimental local sealant, Prevocare, was clinically equivalent to

the standard imported sealant, ConciseTM, in terms of retention and caries prevention on first permanent molars at the follow up

period of 6 months.

Key words : clinical trial; equivalence study; pit and fissure sealant; randomized; retention
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∫∑π”

øíπ°√àÕπ (dental erosion) À¡“¬∂÷ß °“√∑’Ë‡π◊ÈÕ‡¬◊ËÕ·¢Áß
¢Õßøíπ∂Ÿ°∑”≈“¬®“°°√–∫«π°“√∑“ß‡§¡’‚¥¬‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¡à¡’
 à«π‡°’Ë¬«¢âÕß ‚¥¬‡©æ“–‡¡◊ËÕøíπµâÕß —¡º—  ‘Ëß·«¥≈âÕ¡∑’Ë¡’§à“æ’‡Õ™
(pH) µ—Èß·µà 5.5 À√◊ÕµË”°«à“1,2  ¿“«–§«“¡‡ªìπ°√¥Õ“®¡’
 “‡Àµÿ¡“®“°ªí®®—¬„π√à“ß°“¬‡™àπºŸâªÉ«¬∑’ËÕ“‡®’¬π∫àÕ¬Ê3-5  À√◊Õ
¡“®“°ªí®®—¬¿“¬πÕ° ‡™àπ °“√√—∫ª√–∑“πÕ“À“√∑’Ë‡ªìπ°√¥6-8

®—π∑π“  Õ÷Èß™Ÿ»—°¥‘Ï,* ®‘π¥“  π—π∑®‘«“°√™—¬,† §≥‘»√  æ“°‡æ’¬√,‡ ªî¬–πÿ™ ‡Õ°°â“πµ√ß †

ª√– ‘∑∏‘º≈¢Õß°“√„ à‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈ µàÕ°“√≈¥Õ“°“√‡ ’¬«øíπ

„ππ—°°’Ã“«à“¬πÈ”

∫∑§—¥¬àÕ

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈¢Õß°“√„ à‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈ „π°“√≈¥Õ“°“√‡ ’¬«øíπ„ππ—°°’Ã“«à“¬πÈ”∑’Ë
Ωñ°´âÕ¡„π √–∑’Ë„™â°√¥‰∑√§≈Õ‚√‰Õ‚´‰´¬“πŸ√‘° (§≈Õ√’π §«“¡‡¢â¡√âÕ¬≈– 90) √«¡∑—Èß»÷°…“°“√¬Õ¡√—∫¢Õßπ—°°’Ã“«à“¬πÈ”µàÕÕÿª°√≥å
¥—ß°≈à“« µ—«Õ¬à“ß∑’Ë»÷°…“∂Ÿ°‡≈◊Õ°Õ¬à“ß‡®“–®ß ‡ªìππ—°‡√’¬π¢Õß‚√ß‡√’¬π°“√°’Ã“„π®—ßÀ«—¥·ÀàßÀπ÷Ëß ®”π«π 12 §π ÷́Ëß¡’ªí≠À“øíπ
°√àÕπ·≈–¡’Õ“°“√‡ ’¬«øíπ°àÕπ°“√»÷°…“ ‚¥¬∑”‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈ ·≈–π”‰ª„Àâπ—°°’Ã“«à“¬πÈ”„ à¢≥–«à“¬πÈ” «—¥°“√‡ª≈’Ë¬π·ª≈ß
¢ÕßÕ“°“√‡ ’¬«øíπ °“√¬Õ¡√—∫°“√„™â‡ΩóÕ°øíπ ·≈–ª√–‡¡‘π∑—»π§µ‘µàÕ°“√„ à ¥â«¬·∫∫ Õ∫∂“¡∑’Ëπ—°«‘®—¬ √â“ß¢÷Èπ°àÕπ°“√„ à‡ΩóÕ°øíπ
1 §√—Èß ·≈–¢≥–„ à‡ΩóÕ°øíπ∑’Ë‡«≈“ 2, 4 ·≈– 6  —ª¥“Àå ¢≥–»÷°…“¡’°“√«—¥√–¥—∫æ’‡Õ™¢ÕßπÈ”„π √– ‚¥¬°“√ ÿà¡µ√«®«—¥∑ÿ°«—π∑’Ë¡’°“√
≈ß«à“¬πÈ”µ≈Õ¥°“√»÷°…“ º≈°“√»÷°…“æ∫«à“ ¿“¬À≈—ß°“√„ à‡ΩóÕ°øíπÕ“°“√‡ ’¬«øíπ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .001 )
π—°°’Ã“«à“¬πÈ”¬Õ¡√—∫·≈–¡’∑—»π§µ‘∑’Ë¥’µàÕÕÿª°√≥å¥—ß°≈à“« ·¡â®–«à“¬πÈ”„π¿“«–∑’Ë¡’§à“æ’‡Õ™µË”°«à“¡“µ√∞“π (pH 3-4) ®÷ß √ÿª‰¥â
«à“°“√„ à‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈™à«¬≈¥Õ“°“√‡ ’¬«øíπ¢≥–«à“¬πÈ”„ππÈ”∑’Ë¡’§à“æ’‡Õ™µË” ¢âÕ®”°—¥¢Õß°“√»÷°…“π’È§◊Õ‡ªìπ°“√»÷°…“√–¬–
 —Èπ·≈–‰¡à¡’°≈ÿà¡‡ª√’¬∫‡∑’¬∫ ‡π◊ËÕß®“°µâÕß≈¥ªí≠À“¥â“π®√‘¬∏√√¡

* °Õß∑—πµ “∏“√≥ ÿ¢ °√¡Õπ“¡—¬
† »Ÿπ¬åÕπ“¡—¬∑’Ë  6 ®—ßÀ«—¥¢Õπ·°àπ
‡ «‘∑¬“≈—¬°“√ “∏“√≥ ÿ¢ ‘√‘π∏√ ®—ßÀ«—¥¢Õπ·°àπ

°“√ª√–°Õ∫Õ“™’æ∑’ËµâÕß —¡º— °—∫ ‘Ëß·«¥≈âÕ¡∑’Ë‡ªìπ°√¥9-13

√«¡∑—Èß®“°°“√«à“¬πÈ”„π √–∑’Ë¡’§«“¡‡ªìπ°√¥ Ÿß14  Õ“°“√
· ¥ß∑“ß§≈‘π‘°∑’Ë “¡“√∂µ√«®æ∫‰¥â‡¡◊ËÕ‡°‘¥øíπ°√àÕπ §◊Õ
≈—°…≥–º‘«‡§≈◊Õ∫øíπ‡√’¬∫ ·µà¡’§«“¡¡—π«“«≈¥≈ß øíπÀ≈—ß¡’
¥â“π∫¥‡§’È¬«‡ªìπ·Õàß (scooping)  ‡ªìπ√àÕß ·µà‡√’¬∫¡“°¢÷Èπ
·≈–¡’¢Õ∫‡¢µ™—¥‡®π øíπ∑’Ë¡’«— ¥ÿÕÿ¥®–ª√“°Ø§≈â“¬¢Õ∫«— ¥ÿÕÿ¥
¬° Ÿß¢÷Èπ‡π◊ËÕß®“°º‘«øíπ√Õ∫Ê ∂Ÿ°∑”≈“¬‰ª øíπÀπâ“¥â“π√‘¡
Ωïª“°¡’≈—°…≥–∫“ß≈ßÀ√◊Õ¡’¢π“¥‡≈Á°≈ß∑—Èß ’́Ë º‘«øíπ à«π∑’ËÀ“¬
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‰ª¡’¢Õ∫‡¢µ™—¥‡®π ¡’º≈µàÕ§«“¡ «¬ß“¡·≈–°“√∫¥‡§’È¬« ‡¡◊ËÕ
øíπ°√àÕπ¡“°¢÷Èπ®π∂÷ß™—Èπ‡π◊ÈÕøíπ®–¡’Õ“°“√‡ ’¬«øíπ

°“√ªÑÕß°—π°“√‡°‘¥øíπ°√àÕπ∑’Ë¥’∑’Ë ÿ¥„πºŸâ«à“¬πÈ” ‰¥â·°à °“√
§«∫§ÿ¡§ÿ≥¿“æπÈ”„Àâ¡’§à“æ’‡Õ™Õ¬Ÿà„π‡°≥±å¡“µ√∞“π ÷́Ëßµ“¡¢âÕ
∫—ß§—∫°√ÿß‡∑æ¡À“π§√«à“¥â«¬À≈—°‡°≥±å°“√ª√–°Õ∫°“√§â“´÷Ëß
‡ªìπ∑’Ë√—ß‡°’¬®À√◊ÕÕ“®‡ªìπÕ—πµ√“¬·°à ÿ¢¿“æ ª√–‡¿∑°“√®—¥µ—Èß
 √–«à“¬πÈ” æ.». 2530 °”Àπ¥„Àâ§à“°√¥¥à“ßÕ¬Ÿà„π™à«ß 7.2-8.4
·≈–µâÕßµ√«®«—¥∑ÿ°«—π15  Õ¬à“ß‰√°Áµ“¡¬—ß¡’ªí≠À“°“√§«∫§ÿ¡
§ÿ≥¿“æπÈ”„ÀâÕ¬Ÿà„π¡“µ√∞“π ¥—ßπ—Èπ °“√„™â¡“µ√°“√ªÑÕß°—π
‡©æ“–∑’Ë„πª“°√à«¡¥â«¬®÷ß‡ªìπ‡√◊ËÕß®”‡ªìπ ¡’ºŸâ‡ πÕ·π«∑“ß
ªÑÕß°—π«à“ §«√„Àâπ—°°’Ã“«à“¬πÈ”„™âø≈ŸÕÕ‰√¥åÀ≈—ß¢÷Èπ®“°πÈ” À√◊Õ
„Àâß¥¥◊Ë¡πÈ”Õ—¥≈¡„πºŸâ¡’øíπ°√àÕπ·≈â«‡æ◊ËÕ≈¥§«“¡‡ ’Ë¬ß·≈–§«√
¥◊Ë¡π¡À√◊ÕπÈ”‡ª≈à“∑¥·∑π16 ¢âÕ‡ πÕ¥—ß°≈à“«¬—ß‰¡à¡’°“√»÷°…“
«‘®—¬√Õß√—∫ Õ¬à“ß‰√°Áµ“¡øíπ°√àÕπ®“°°“√«à“¬πÈ”‡ªìπªØ‘°‘√‘¬“
„π≈—°…≥–°“√™–≈â“ßº‘«‡§≈◊Õ∫øíπ∑’Ë‡°‘¥Õ¬à“ß√«¥‡√Á« (washing)
®÷ß¡’°“√‡ πÕ„Àâ„™â‡ΩóÕ°øíπ‡æ◊ËÕªÑÕß°—π¡‘„Àâøíπ —¡º— °—∫πÈ”
‚¥¬µ√ß  „πªï æ.». 2545 ‡¢Á¡æ√ °‘® À«ß»å17 ‰¥â∑¥ Õ∫
ª√– ‘∑∏‘º≈¢Õß‡ΩóÕ°øíπ‡æ◊ËÕªÑÕß°—πøíπ°√àÕπ„πÀâÕßªØ‘∫—µ‘°“√
æ∫«à“ °“√„ à‡ΩóÕ°øíπ°àÕπ°“√·™àøíπ„ππÈ”∑’Ë‡µ‘¡§≈Õ√’π™π‘¥‰∑√
§≈Õ‚√‰Õ‚´‰´¬“πŸ√‘° (§≈Õ√’π §«“¡‡¢â¡√âÕ¬≈– 90) ·≈–ª√—∫
§à“æ’‡Õ™„Àâ‡ªìπ 3 ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ∑”„Àâ§à“‡©≈’Ë¬§«“¡·µ°
µà“ß¢Õß§«“¡·¢Áß¢Õßº‘«‡§≈◊Õ∫øíπ°àÕπ·≈–À≈—ß·™à„ππÈ”¢Õß
°≈ÿà¡»÷°…“∑’Ë„ à‡ΩóÕ°øíπ‡∑à“°—∫ 16.25 ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡
§«∫§ÿ¡∑’Ë‰¡à„ à‡ΩóÕ°øíπ §à“‡©≈’Ë¬§«“¡·µ°µà“ß‡∑à“°—∫ 99.7 ·≈–
®“°°“√µ√«®≈—°…≥–º‘«‡§≈◊Õ∫øíπ¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ æ∫«à“°≈ÿà¡»÷°…“∑’Ë„ à‡ΩóÕ°øíπ¡’°“√
‡ª≈’Ë¬π·ª≈ß¢Õß≈—°…≥–º‘«‡§≈◊Õ∫øíπ‡æ’¬ß‡≈Á°πâÕ¬ ‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â„ à‡ΩóÕ°øíπ

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“∂÷ßª√– ‘∑∏‘º≈¢Õß
°“√„ à‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈ (closed-fitting mouthguard)
„π°“√≈¥Õ“°“√‡ ’¬«øíπ„ππ—°°’Ã“«à“¬πÈ” ∑’ËΩñ°´âÕ¡„π √–∑’Ë„™â
 “√ª√–°Õ∫§≈Õ√’π™π‘¥°√¥‰∑√§≈Õ‚√‰Õ‚´‰´¬“πŸ√‘° ·≈–‡æ◊ËÕ
»÷°…“Õÿª √√§·≈–°“√¬Õ¡√—∫ √«¡∑—Èß∑—»π§µ‘µàÕ°“√„ à‡ΩóÕ°
øíπ¢Õßπ—°°’Ã“«à“¬πÈ”

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ß∑’Ë»÷°…“∂Ÿ°‡≈◊Õ°Õ¬à“ß‡®“–®ß ‡ªìππ—°‡√’¬π°“√
°’Ã“«‘™“‡Õ°«à“¬πÈ”¢Õß‚√ß‡√’¬π°“√°’Ã“„π®—ßÀ«—¥·ÀàßÀπ÷Ëß®”π«π

15 §π Õ¬Ÿà√–¥—∫™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 1 ∂÷ß¡—∏¬¡»÷°…“ªï∑’Ë 6 ‡§√◊ËÕß
¡◊Õ∑’Ë„™â„π°“√»÷°…“ª√–°Õ∫¥â«¬·∫∫«—¥™π‘¥¡“µ√∞“πª√–‡¡‘π
√«¡§à“ (summated rating scale) „™â«—¥µ—«·ª√º≈°“√∑¥≈Õß
3 ·∫∫«—¥ ‰¥â·°à ·∫∫«—¥Õ“°“√‡ ’¬«øíπ®”π«π 8 ¢âÕ ·∫∫«—¥
Õÿª √√§·≈–°“√¬Õ¡√—∫‡ΩóÕ°øíπ®”π«π 12 ¢âÕ ·≈–·∫∫«—¥
∑—»π§µ‘µàÕ°“√„ à‡ΩóÕ°øíπ®”π«π 12 ¢âÕ ·µà≈–¢âÕ¡’‡°≥±å«—¥  6
√–¥—∫ µ—Èß·µà 1-6 æ‘ —¬¢Õß·∫∫«—¥Õ“°“√‡ ’¬«øíπ¡’§à“µ—Èß·µà 8-
48  §–·ππ√«¡ Ÿß· ¥ß«à“ ¡’Õ“°“√‡ ’¬«øíπ¡“°°«à“§–·πππâÕ¬
°“√«—¥Õÿª √√§·≈–°“√¬Õ¡√—∫‡ΩóÕ°øíπ¡’æ‘ —¬ 12-72 §–·ππ
√«¡ Ÿß· ¥ß«à“ ¡’°“√¬Õ¡√—∫«à“°“√„ à‡ΩóÕ°øíπ¡’§«“¡ –¥«°
·≈–√—∫√Ÿâ«à“‡ΩóÕ°øíπ‰¡à√∫°«πÀ√◊Õ°àÕ§«“¡√”§“≠µàÕ°“√«à“¬
πÈ”¡“°°«à“§–·πππâÕ¬ ·≈–°“√ª√–‡¡‘π∑—»π§µ‘¡’æ‘ —¬ 12-72
§–·ππ√«¡ Ÿß· ¥ß«à“ ¡’∑—»π§µ‘∑’Ë¥’µàÕ°“√„ à‡ΩóÕ°øíπ¡“°°«à“
§–·πππâÕ¬ πÕ°®“°π’È¡’·∫∫«—¥µ—«·ª√§«∫§ÿ¡ 1 ·∫∫«—¥ §◊Õ
·∫∫«—¥æƒµ‘°√√¡°“√√—∫ª√–∑“πÕ“À“√∑’Ë‡ ’Ë¬ßµàÕøíπ°√àÕπ ‰¥â·°à
ª√‘¡“≥°“√√—∫ª√–∑“πÀ√◊Õ¥◊Ë¡‡§√◊ËÕß¥◊Ë¡πÈ”Õ—¥≈¡∑’Ë¡’§«“¡
‡ªìπ°√¥ Ÿß®”π«π 8 ¢âÕ §–·ππ√«¡ Ÿß· ¥ß«à“¡’æƒµ‘°√√¡°“√
√—∫ª√–∑“π∑’Ë‡ ’Ë¬ß¡“°°«à“§–·πππâÕ¬

«‘∏’¥”‡π‘π°“√     ‡µ√’¬¡øíπ°àÕπ«—¥‚¥¬¢—¥∑”§«“¡ –Õ“¥øíπ
æ‘¡æåª“°·≈–‡∑·∫∫À≈àÕøíπ¥â«¬ªŸπª≈“ ‡µÕ√å ‡µ√’¬¡‡ΩóÕ°
øíπ∫π·∫∫À≈àÕøíπ¥â«¬·ºàπ‰«π‘≈™π‘¥ÕàÕπ§«“¡Àπ“ 0.06 π‘È«
„π‡§√◊ËÕß ÿ≠≠“°“» µ—¥¢Õ∫„Àâ§≈ÿ¡‡Àß◊Õ° 4-5 ¡‘≈≈‘‡¡µ√ «—¥
Õ“°“√‡ ’¬«øíπ Õÿª √√§·≈–°“√¬Õ¡√—∫‡ΩóÕ°øíπ ·≈–∑—»π§µ‘
µàÕ°“√„ à‡ΩóÕ°øíπ °àÕπ·≈–¢≥–„ à‡ΩóÕ°øíπ¥â«¬·∫∫ Õ∫∂“¡
∑’Ëπ—°«‘®—¬ √â“ß¢÷Èπ °“√‡°Á∫¢âÕ¡Ÿ≈¥â«¬·∫∫ Õ∫∂“¡„Àâπ—°‡√’¬π
°√Õ°¥â«¬µπ‡Õß (self-report) ‡æ◊ËÕ≈¥Õ§µ‘®“°°“√√∫°«π
¢ÕßºŸâ«‘®—¬ ‚¥¬π—°«‘®—¬‰¥âπ—¥π—°‡√’¬π¡“æ√âÕ¡°—π Õ∏‘∫“¬«‘∏’°“√
µÕ∫·≈–Õ¬Ÿà„Àâ§”ª√÷°…“ ™ÿ¥¢âÕ¡Ÿ≈¥—ß°≈à“«„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π
°àÕπ„ à‡ΩóÕ°øíπ À≈—ß®“°„Àâπ—°°’Ã“«à“¬πÈ”„ à‡ΩóÕ°øíπ¢≥–«à“¬
πÈ”·≈â« «—¥∑ÿ°µ—«·ª√´È”Õ’° 3 §√—Èß„π —ª¥“Àå∑’Ë 2, 4, ·≈– 6 ¢≥–
»÷°…“¡’°“√«—¥√–¥—∫æ’‡Õ™¢ÕßπÈ”„π √–∑ÿ°«—π∑’Ë¡’°“√≈ß«à“¬πÈ”
¥â«¬·ºàπ‡∑’¬∫ ’∑’Ë “¡“√∂«—¥°“√‡ª≈’Ë¬π·ª≈ß§à“æ’‡Õ™‰¥âµ—Èß·µà 0-
14 ‚¥¬¡’√–¬–Àà“ß‡∑à“°—∫ 1 ·≈–¡’§√ŸºŸâΩñ° ấÕ¡∑”Àπâ“∑’Ë§«∫§ÿ¡
°”°—∫„Àâ„ à‡ΩóÕ°øíπ∑ÿ°§√—Èß∑’Ë«à“¬πÈ”

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘‘ ‘‘ ‘

 ∂‘µ‘∑’Ë„™â«‘‡§√“–Àå „™â ∂‘µ‘æ√√≥π“ √âÕ¬≈– §à“‡©≈’Ë¬ ·≈–
 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π · ¥ß≈—°…≥–∑—Ë«‰ª¢Õß°≈ÿà¡µ—«Õ¬à“ß °“√
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«‘‡§√“–Àåº≈‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ß°“√∑¥≈Õß ‡π◊ËÕß®“°°≈ÿà¡
µ—«Õ¬à“ß¡’¢π“¥‡≈Á°®÷ß„™â ∂‘µ‘π—πæ“√“‡¡µ√‘° (non-paramet-
ric) ‚¥¬∑¥ Õ∫ø√’¥·¡π (Friedman test) „π°“√‡ª√’¬∫
‡∑’¬∫º≈°“√«—¥ 4 §√—Èßµ≈Õ¥°“√∑¥≈Õß

º≈

 √–«à“¬πÈ”∑’Ë»÷°…“„™â “√¶à“‡™◊ÈÕ§≈Õ√’π™π‘¥°√¥‰∑√§≈Õ
‚√‰Õ‚´‰´¬“πŸ√‘° ¡’°“√‡µ‘¡§≈Õ√’π«—π≈–§√—Èß„π‡«≈“°≈“ß§◊π
¿“¬À≈—ßªî¥ √–·≈â« ª°µ‘‰¡à¡’°“√µ√«®«—¥§à“§≈Õ√’π§ß‡À≈◊Õ
À√◊Õ§à“æ’‡Õ™ ¬°‡«âπ‡¡◊ËÕπÈ”¡’≈—°…≥–º‘¥ª°µ‘ ‡™àπ ¢ÿàπÀ√◊Õ¡’ ’‡¢’¬«
‰¡à¡’°“√„™â‚´‡¥’¬¡§“√å∫Õ‡πµ‡æ◊ËÕ –‡∑‘π§«“¡‡ªìπ°√¥ ·≈–‰¡à
‡§¬‰¥â√—∫§”·π–π”®“°ºŸâ®”Àπà“¬ “√‡§¡’  ‡¡◊ËÕ‡√‘Ë¡»÷°…“ µ—«Õ¬à“ß
¡’Õ“°“√‡ ’¬«øíπ·≈–¡’¿“«–øíπ°√àÕπ‡°‘¥¢÷Èπ·≈â« «—¥§à“æ’‡Õ™
¢ÕßπÈ”„π √–«à“¬πÈ”‰¥â√–À«à“ß 3-4

µ—«Õ¬à“ß∑’Ë»÷°…“®”π«π√«¡∑—Èß ‘Èπ 15 §π ·µà‡¡◊ËÕ ‘Èπ ÿ¥
°“√»÷°…“‡À≈◊Õ 12 §π‡π◊ËÕß®“°¬â“¬‚√ß‡√’¬π·≈–‰¡à‰¥â‡ªìπ
π—°°’Ã“«à“¬πÈ”Õ’°µàÕ‰ª ®÷ß§—¥‡Õ“‡©æ“–µ—«Õ¬à“ß∑’Ë¡’¢âÕ¡Ÿ≈°“√
«—¥ ¡∫Ÿ√≥å§√∫∑—Èß 4 §√—Èß¡“«‘‡§√“–Àå ‡ªìπ‡æ»™“¬ 7 §π ‡æ»
À≠‘ß 5 §π Õ“¬ÿ‡©≈’Ë¬ 14.8 ªï ¡’√–¬–‡«≈“°“√«à“¬πÈ”¡“π“π
‡©≈’Ë¬ 2.9 ªï µ—«Õ¬à“ß∑’Ë»÷°…“¡’§«“¡∂’Ë¢Õß°“√‡ ’¬«øíπ√–¥—∫

∫àÕ¬¡“°„π¢≥–«à“¬πÈ” ¥◊Ë¡πÈ”‡¬Áπ ‚¥π≈¡ ·≈–Õ◊ËπÊ µ“¡≈”¥—∫
°“√«—¥æƒµ‘°√√¡‡ ’Ë¬ß‡æ◊ËÕ§«∫§ÿ¡µ—«·ª√Õ◊Ëπ¥â«¬·∫∫ Õ∫∂“¡
‰¥â·°à °“√√—∫ª√–∑“πÕ“À“√À√◊Õ‡§√◊ËÕß¥◊Ë¡∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√
‡°‘¥øíπ°√àÕπ ‰¡àæ∫§«“¡·µ°µà“ß„πµ—«Õ¬à“ß·µà≈–§π°àÕπ·≈–
¢≥–∑’Ë»÷°…“ ¥â“πæƒµ‘°√√¡°“√„ à‡ΩóÕ°øíπ æ∫«à“π—°°’Ã“«à“¬
πÈ”„ à‡ΩóÕ°øíπ∑ÿ°§√—Èß∑’Ë≈ßΩñ° ấÕ¡ ·µà®–∂Õ¥‡¡◊ËÕµâÕß≈ß·¢àß¢—π

º≈¢Õß°“√„ à‡ΩóÕ°øíπµàÕÕ“°“√‡ ’¬«øíπæ∫«à“ ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫√–¥—∫§«“¡√ÿπ·√ß¢ÕßÕ“°“√‡ ’¬«øíπ°àÕπ·≈–À≈—ß
„ à‡ΩóÕ°øíπ ≥  —ª¥“Àå∑’Ë 2, 4 ·≈– 6 æ∫«à“π—°°’Ã“«à“¬πÈ”¡’
√–¥—∫§«“¡√ÿπ·√ß¢ÕßÕ“°“√≈¥≈ß ®“°§–·ππ‡©≈’Ë¬°àÕπ„ à 34.1
‡ªìπ 22.7, 22.4 ·≈– 21.6 µ“¡≈”¥—∫ ‡¡◊ËÕ∑¥ Õ∫§«“¡·µ°
µà“ß¥â«¬°“√∑¥ Õ∫ø√’¥·¡π æ∫§«“¡·µ°µà“ß¢ÕßÕ“°“√‡ ’¬«
øíπ°àÕπ·≈–À≈—ß„ à‡ΩóÕ°øíπ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p <
.001)  ¥â“π°“√¬Õ¡√—∫‡ΩóÕ°øíπ æ∫«à“π—°°’Ã“«à“¬πÈ”¬Õ¡√—∫
‡ΩóÕ°øíπ„π√–¥—∫§àÕπ¢â“ß Ÿß ‚¥¬¡’§à“‡©≈’Ë¬‡¡◊ËÕ‡√‘Ë¡„ à 50.5 ·≈–
‡æ‘Ë¡¢÷Èπ‡ªìπ 53.0, 52.5 ·≈– 54.4 À≈—ß®“°„ à·≈â« 2, 4 ·≈– 6
 —ª¥“Àåµ“¡≈”¥—∫ §à“∑’Ë‡æ‘Ë¡¢÷Èπ‰¡à·µ°µà“ß®“°‡¡◊ËÕ‡√‘Ë¡„ à  ¥â“π
∑—»π§µ‘µàÕ‡ΩóÕ°øíπ  π—°°’Ã“«à“¬πÈ”¡’∑—»π§µ‘¥’µàÕ°“√„ à‡ΩóÕ°
øíπ„π√–¥—∫§àÕπ¢â“ß Ÿßµ—Èß·µà‡√‘Ë¡„ à ‚¥¬¡’§à“‡©≈’Ë¬ 56.3 ·≈–≈¥
≈ß‡≈Á°πâÕ¬‡ªìπ 54.8, 53.8 ·≈– 55.9 À≈—ß®“°„ à·≈â« 2, 4 ·≈–
6  —ª¥“Àå ·µà‰¡àæ∫§«“¡·µ°µà“ß®“°‡¡◊ËÕ‡√‘Ë¡„ à (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫√–¥—∫§«“¡√ÿπ·√ß¢ÕßÕ“°“√‡ ’¬«øíπ °“√¬Õ¡√—∫·≈–∑—»π§µ‘µàÕ°“√„ à‡ΩóÕ°øíπ °àÕπ·≈–À≈—ß®“°°“√„™â‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈
Table 1 Compare tooth hypersensitivity, acceptance and attitiude towards mouth guard,  before and after using closed-fitting mouth guard

Variables mean SD max min p-value

Hypersensitivity

 Before using mouth guard 34.1 6.2 44 26

   After 2 weeks 22.8 4.7 31 16 < .001

   After 4 weeks 22.4 4.3 27 16

   After 6 weeks 21.6 4.8 30 17

Acceptance

 Before using mouth guard 50.5 6.3 57 40

    After 2 weeks 53.0 5.8 60 41 NS

    After 4 weeks 52.5 9.3 61 36

    After 6 weeks 54.4 6.7 61 39

Attitude

 Before using mouth guard 56.3 6.3 64 44

    After 2 weeks 54.8 9.4 67 37 NS

    After 4 weeks 53.8 7.7 64 42

    After 6 weeks 55.9 5.7 66 47
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∫∑«‘®“√≥å

°“√‡°‘¥øíπ°√àÕπ®“°°“√«à“¬πÈ”¡’°“√√“¬ß“π∑—Èß„πµà“ß
ª√–‡∑»·≈–ª√–‡∑»‰∑¬ Centerwall ·≈–§≥–18 √“¬ß“π°“√
‡°‘¥øíπ°√àÕπ¢ÕßºŸâ«à“¬πÈ”„π √–«à“¬πÈ”∑’Ë„™â§≈Õ√’π°ä“´ æ∫«à“ºŸâ
«à“¬πÈ”µ—Èß·µà 5 «—πµàÕ —ª¥“Àå¢÷Èπ‰ª ¡’§«“¡‡ ’Ë¬ß‡ªìπ 3.8 ‡∑à“
¢ÕßºŸâ«à“¬πÈ”πâÕ¬°«à“ 5 «—πµàÕ —ª¥“Àå ·≈–ºŸâ‡ªìππ—°°’Ã“«à“¬πÈ”
¡’§«“¡‡ ’Ë¬ß‡æ‘Ë¡¢÷Èπ‡ªìπ 7.2 ‡∑à“¢ÕßºŸâ‰¡à‰¥â‡ªìππ—°°’Ã“  °“√
»÷°…“¢Õß Centerwall ·≈–§≥– ¬—ß√–∫ÿ«à“„π √–∑’ËπÈ”¡’§à“æ’
‡Õ™‡∑à“°—∫  2.7  ºŸâ∑’Ë«à“¬πÈ”«—π≈– 2 ™—Ë«‚¡ß ‡ªìπ‡«≈“‡æ’¬ß 4
 —ª¥“Àå°Á “¡“√∂µ√«®æ∫øíπ°√àÕπ‰¥â πÕ°®“°π’È¡’°“√»÷°…“¢Õß
Geurtsen19 √“¬ß“π«à“æ∫π—°°’Ã“«à“¬πÈ”∑’Ë«à“¬„π √–∑’Ë„™â
§≈Õ√’π°ä“´¡’øíπ°√àÕπÕ¬à“ß√ÿπ·√ß¿“¬„π‡«≈“‡æ’¬ß 27 «—π

 ”À√—∫°“√»÷°…“„πª√–‡∑»‰∑¬ «√æ—π∏å ≈‘È¡ ‘π∏‚√¿“ 
·≈–§≥–20 √“¬ß“π°“√‡°‘¥øíπ°√àÕπ„ππ—°°’Ã“«à“¬πÈ”∑ÿ°§π∑’Ë
«à“¬„π √–·Ààß‡¥’¬«°—π ·≈–∫ÿ≠π‘µ¬å ∑«’∫Ÿ√≥å ·≈–§≥–21 √“¬ß“π
§«“¡™ÿ°¢Õß°“√‡°‘¥øíπ°√àÕπ„πºŸâ«à“¬πÈ”®“° √– 8 ·Ààß„π
°√ÿß‡∑æ¡À“π§√  ∑—Èß Õß°“√»÷°…“‰¡à‰¥â√–∫ÿ‡√◊ËÕß “√‡§¡’∑’Ë„™â
„π √–«à“¬πÈ” µàÕ¡“®—π∑π“ Õ÷Èß™Ÿ»—°¥‘Ï ·≈–§≥–22 ‰¥â√“¬ß“π
°“√»÷°…“∂÷ßªí®®—¬‡ ’Ë¬ßæ∫«à“ ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥øíπ
°√àÕπ„πºŸâ«à“¬πÈ” ‰¥â·°à °“√«à“¬„π √–∑’Ë„™â§≈Õ√’πª√–‡¿∑°√¥
‰∑√§≈Õ‚√‰Õ‚´‰´¬“πŸ√‘° ·≈–°“√‡ªìππ—°°’Ã“«à“¬πÈ” ‚¥¬æ∫«à“
π—°°’Ã“«à“¬πÈ”¡’‚Õ°“ ‡°‘¥øíπ°√àÕπ¡“°°«à“ºŸâ«à“¬πÈ”∑—Ë«‰ª 4.68
‡∑à“ ºŸâ«à“¬πÈ”„π √–∑’Ë„™â§≈Õ√’πª√–‡¿∑°√¥‰∑√§≈Õ‚√‰Õ‚´‰´
¬“πŸ√‘° ¡’‚Õ°“ ‡°‘¥øíπ°√àÕπ¡“°°«à“ºŸâ«à“¬πÈ”„π √–∑’Ë„™â
·§≈‡´’¬¡‰Œ‚ª§≈Õ‰√µå·≈–‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå 2.78 ‡∑à“  ·≈–
ºŸâ∑’Ë —¡º— ∑—Èß Õßªí®®—¬√à«¡°—π ¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥øíπ°√àÕπ
‡æ‘Ë¡‡ªìπ 13.1 ‡∑à“¢ÕßºŸâ‰¡à —¡º— ∑—Èß 2 ªí®®—¬ ∑—Èßπ’È‡æ√“–§≈Õ√’π
™π‘¥°√¥‰∑√§≈Õ‚√‰Õ‚´‰´¬“πŸ√‘°‡¡◊ËÕ≈–≈“¬πÈ”®–∑”„ÀâπÈ”¡’
¿“«–‡ªìπ°√¥‚¥¬§à“æ’‡Õ™≈¥≈ß‰¥â∂÷ß 2.5-2.7 ‡π◊ËÕß¡“®“°°“√
µ°§â“ß¢Õß°√¥‰´¬“πŸ√‘° ·≈–π—°°’Ã“«à“¬πÈ” —¡º— πÈ”∫àÕ¬°«à“ºŸâ
«à“¬∑—Ë«‰ª

À≈—°°“√¢Õß°“√ªÑÕß°—π·≈–·°âªí≠À“øíπ°√àÕπ §◊Õ °“√
°”®—¥ ¿“«–°√¥∑’Ë‡ªìπ “‡Àµÿ À√◊ÕÀ“°‰¡à “¡“√∂°”®—¥‰¥â®–
µâÕßÀ≈’°‡≈’Ë¬ß°“√ —¡º— ‚¥¬µ√ß23 ¥—ßπ—Èπ°“√·°âªí≠À“øíπ°√àÕπ
®“°°“√«à“¬πÈ”∑’Ë¥’∑’Ë ÿ¥ §◊Õ °“√§«∫§ÿ¡§à“æ’‡Õ™¢ÕßπÈ”„ÀâÕ¬Ÿà„π
√–¥—∫¡“µ√∞“π ·≈–ºŸâ¥Ÿ·≈ √–µâÕßµ√«®«—¥§à“µ—«·ª√µà“ßÊ ‡ªìπ
ª√–®”∑ÿ°«—π24 ‡¡◊ËÕπÈ”¡’§«“¡‡ªìπ°√¥µâÕßª√—∫ ¡¥ÿ≈‚¥¬°“√
‡µ‘¡¥à“ß ‡™àπ  “√≈–≈“¬‚´‡¥’¬¡§“√å∫Õ‡πµ (Na

2
CO

3
)15 Õ¬à“ß‰√

°Áµ“¡‡π◊ËÕß®“°ºŸâ¥Ÿ·≈ à«π„À≠à¢“¥§«“¡√Ÿâ ª√–°Õ∫°—∫Õÿª°√≥å
∑’Ë„™âª√–®”µ“¡ √– Õ“®‰¡à¡’§«“¡‰«‡æ’¬ßæÕ∑’Ë®–· ¥ß§à“‰¥â
Õ¬à“ß∂Ÿ°µâÕß ªí≠À“°“√‡°‘¥øíπ°√àÕπ®÷ß¬—ß§ß¡’√“¬ß“πÕ¬ŸàÕ¬à“ß
µàÕ‡π◊ËÕß °“√ªÑÕß°—π‡©æ“–∫ÿ§§≈ ”À√—∫ºŸâ¡’§«“¡‡ ’Ë¬ß Ÿß®÷ß
‡ªìπ‡√◊ËÕß ”§—≠   °“√»÷°…“¢Õß Azzopardi ·≈–§≥–25 ‰¥â
»÷°…“∂÷ßª√– ‘∑∏‘º≈„π°“√ªÑÕß°—πøíπ ÷°À√◊Õøíπ°√àÕπ„πÀâÕß
ªØ‘∫—µ‘°“√ ‚¥¬∑“¥â«¬ “√¬÷¥µ‘¥‡π◊ÈÕøíπ (dentin bonding) 2
™π‘¥æ∫«à“ øíπ∑’Ë‡§≈◊Õ∫«— ¥ÿ∑—Èß 2 ™π‘¥¡’°“√ ÷°À√◊Õ°√àÕππâÕ¬
°«à“øíπ∑’Ë‰¡à‡§≈◊Õ∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ · ¥ß∂÷ß
ª√– ‘∑∏‘º≈„π°“√ªÑÕß°—π °“√»÷°…“¢Õß ‡¢Á¡æ√ °‘® À«ß»å17 ‡æ◊ËÕ
∑¥ Õ∫ª√– ‘∑∏‘º≈¢Õß‡ΩóÕ°øíπ„π°“√ªÑÕß°—πøíπ°√àÕπ„πÀâÕß
ªØ‘∫—µ‘°“√æ∫«à“ ‡ΩóÕ°øíπ™à«¬ªÑÕß°—πøíπ°√àÕπ‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘º≈„π ∂“π°“√≥å®”≈Õß °“√»÷°…“§√—Èßπ’È®÷ß‰¥â¥”‡π‘π
°“√µàÕ„π ∂“π°“√≥å®√‘ß„ππ—°°’Ã“«à“¬πÈ”∑’Ë¡’ªí≠À“øíπ°√àÕπ
·≈–Õ¬Ÿà„π√–À«à“ß°“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”„π √–«à“¬πÈ” º≈°“√
»÷°…“æ∫«à“ ¿“¬À≈—ß°“√„ à‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈ Õ“°“√‡ ’¬«
øíπ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .001) ·¡â®–«à“¬πÈ”„π
¿“«–∑’Ë¡’§à“æ’‡Õ™µË”°«à“¡“µ√∞“π‡ªìπ‡«≈“ 6  —ª¥“Àå  ∑—Èßπ’È
‡π◊ËÕß®“°°“√„ à‡ΩóÕ°øíπ‡©æ“–∫ÿ§§≈¡’§«“¡·π∫ π‘∑·≈–™à«¬
≈¥°“√ —¡º— πÈ” ®÷ß™à«¬ªÑÕß°—πÕ“°“√‡ ’¬«øíπ≈ß‰¥â πÕ°®“°π’È
°“√„™â«— ¥ÿ‰«π‘≈™π‘¥ÕàÕπ·≈–∫“ß™à«¬‡æ‘Ë¡§«“¡·π∫ π‘∑·≈–
‰¡à√–§“¬‡§◊ÕßµàÕ‡Àß◊Õ° ®÷ß‰¡à‡®Á∫·≈–∑”„Àâπ—°°’Ã“¬Õ¡√—∫·≈–
¡’∑—»π§µ‘∑’Ë¥’µàÕÕÿª°√≥å¥—ß°≈à“« Õ¬à“ß‰√°Áµ“¡π—°°’Ã“¬—ß¡’
∑—»π§µ‘«à“‡ΩóÕ°øíπÕ“®∑”„Àâ°“√«à“¬πÈ”™â“≈ß ®÷ß‰¡à„ à¢≥–≈ß
·¢àß¢—π ·µà®–„ àµ≈Õ¥‡«≈“∑’Ë¡’°“√Ωñ° ấÕ¡

ªí®®ÿ∫—π°√¥‰∑√§≈Õ‚√‰Õ‚´‰´¬“πŸ√‘°‡ªìπ “√ª√–°Õ∫
§≈Õ√’π∑’Ëπ‘¬¡„™â°—∫ √–«à“¬πÈ” ‡π◊ËÕß®“°¡’°√¥‰Õ‚´‰´¬“πŸ√‘°∑”
Àπâ“∑’Ë‡æ‘Ë¡§«“¡‡ ∂’¬√ (stabilizer) ‚¥¬°“√™à«¬¥Ÿ¥´—∫√—ß ’
Õ—≈µ√“‰«‚Õ‡≈µ®“°· ßÕ“∑‘µ¬å √—ß ’¥—ß°≈à“«‡ªìπµ—«∑”≈“¬
§≈Õ√’πÕ‘ √–„π √–«à“¬πÈ” ®÷ß‡™◊ËÕ«à“°“√„™â§≈Õ√’π„π√Ÿª·∫∫π’È
®–∑”„Àâ¡’§≈Õ√’πÕ‘ √–Õ¬Ÿà„π √–«à“¬πÈ”‰¥âπ“π¢÷Èπ πÕ°®“°π’È
°√¥‰∑√§≈Õ‚√‰Õ‚´‰´¬“πŸ√‘° ¬—ß·µ°µ—«„Àâ§≈Õ√’π∂÷ß√âÕ¬≈– 90
´÷Ëß¡“°°«à“§≈Õ√’π√Ÿª·∫∫Õ◊ËπÊ ·µà “√ª√–°Õ∫§≈Õ√’π¥—ß°≈à“«
¡’¢âÕ‡ ’¬§◊Õ ∑”„ÀâπÈ”¡’§à“æ’‡Õ™≈¥≈ß¥—ß‰¥â°≈à“«·≈â« ®÷ß®”‡ªìπ
µâÕß‡ΩÑ“√–«—ß§ÿ≥¿“æπÈ”„ÀâÕ¬Ÿà„π¡“µ√∞“π·≈–Õ“®µâÕß„™â
Õÿª°√≥åªÑÕß°—π‡©æ“–µ—«‡™àπ‡ΩóÕ°øíπ√à«¡¥â«¬

¢âÕ®”°—¥¢Õß°“√»÷°…“π’È§◊Õ ‡ªìπ°“√»÷°…“‡æ◊ËÕ·°â‰¢
ªí≠À“øíπ°√àÕπ„π°≈ÿà¡µ—«Õ¬à“ß∑’Ë‡°‘¥ªí≠À“¢÷Èπ·≈â«·≈–Õ¬Ÿà„π
√–À«à“ß°“√·°â‰¢§ÿ≥¿“æπÈ”§«∫§Ÿà‰ª¥â«¬ ®÷ß»÷°…“‰¥â„π√–¬–
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‡«≈“ —Èπ µ—«Õ¬à“ß∑’Ë»÷°…“∂Ÿ°‡≈◊Õ°Õ¬à“ß‡®“–®ß·≈–‰¡à¡’°≈ÿà¡
‡ª√’¬∫‡∑’¬∫ ®÷ß “¡“√∂Õ∏‘∫“¬‰¥â‡©æ“–°≈ÿà¡π—Èπ‰¡à “¡“√∂
Õ∏‘∫“¬§«“¡‡À¡◊ÕπÀ√◊Õ·µ°µà“ß®“°π—°°’Ã“°≈ÿà¡Õ◊Ëπ‰¥â  °“√
»÷°…“§√—Èßπ’È¡’µ—«Õ¬à“ß∑’Ë»÷°…“∑—ÈßÀ¡¥‡æ’¬ß 12 §π ®÷ß‰¥â‡≈◊Õ°„™â
 ∂‘µ‘·∫∫π—πæ“√“‡¡µ√‘°´÷Ëß„Àâ§à“Õ”π“®®”·π° (power) µË” °“√
»÷°…“«‘®—¬‡æ‘Ë¡‡µ‘¡„πÕπ“§µ§«√¡’°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡“°·≈–„™â
√–¬–‡«≈“∑’Ë¬“«π“π¢÷Èπ  ·≈–§«√„Àâ§«“¡ ”§—≠°—∫°“√»÷°…“
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘º≈¢Õß«‘∏’°“√ªÑÕß°—π·∫∫Õ◊ËπÊ µàÕ‰ª

∫∑ √ÿª

º≈°“√»÷°…“π’Èæ∫«à“ °“√„ à‡ΩóÕ°øíπ¢Õßπ—°°’Ã“«à“¬πÈ”
™à«¬≈¥Õ“°“√‡ ’¬«øíπ≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .001)
·≈–π—°°’Ã“¬Õ¡√—∫·≈–¡’∑—»π§µ‘∑’Ë¥’µàÕÕÿª°√≥å¥—ß°≈à“«

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥∑—πµ·æ∑¬å ¡π÷° ™“≠¥â«¬°‘®
∑—πµ·æ∑¬åÀ≠‘ß‡æÁ≠∑‘æ¬å ®‘µµå®”πß§å ·≈– √Õß»“ µ√“®“√¬å
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Original Article

Abstract
The objective of this study was to assess the protective effect and personal acceptance of closed-fitting mouth guard in

prevention of dental erosion among swimming athletes. Twelve swimming athletes from an athletic school where trichloroisocyanuric
acid (chlorine 90%) was used in the swimming pool were selected as samples. Each swimmer was provided with a vinyl closed-
fitting mouth guard to be used in every swimming occasion. Symptoms of tooth hypersensitivity, satisfaction and attitude towards
the device were measured using a questionnaire developed by researchets before and during wearing the mouthguard (at 2, 4
and 6 weeks) Acidity of swimming pool was recorded using pH paper every day when the samples practiced in the pool. The
study revealed that after using mouth guard, mean tooth hypersensitivity score was decreased with statistically difference from
the beginning (p < .001). Assessment of satisfactory and attitude score indicated high scale with no statistically difference from
the beginning. The average acidity of the pool was between 3-4. The result showed that closed-fitting mouth guard is an effective
and satisfactory personal protection against dental erosion for swimming athletes who swam in low pH swimming pool.

Key words : closed-fitting mouthguard; dental erosion; swimming athlete; tooth hypersensitivity; trichloroisocyanuric acid

Protective Effects of Closed-fitting Mouthguard for
Protection of Dental Erosion among Swimming Athletes

Chantana Ungchusak,*  Jinda Nuntajivakornchai,†  Kanisorn Parkpien,‡  Piyanuch Ekkarntrong †

* Dental Health Division, Department of Health, Ministry of Public Health
† Regional Health Promotion Center 6, Department of Health, Ministry of Public Health
‡ Sirindorn Collage of Public Health, Kornkaen,Ministry of Public Health
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∫∑π”

ªí≠À“∑’Ëµ“¡¡“¿“¬À≈—ß°“√∂Õπøíπ §◊Õ¢π“¥¢Õß —π
°√–¥Ÿ° (alveolar ridge) ∑’Ë‡≈Á°≈ß ´÷Ëß‡ªìπ∑’Ë∑√“∫°—π¥’·≈–
∂◊Õ‡ªìπ¿“«–ª°µ‘ ¿“¬À≈—ß°“√∂Õπøíπ  —π°√–¥Ÿ°®–¡’¢π“¥≈¥
≈ß‰¥â√âÕ¬≈– 40-60 „π√–¬– 2-3ªï1,2  ∑”„Àâ°“√„ àøíπª≈Õ¡
À√◊Õ√“°‡∑’¬¡„π‡«≈“µàÕ¡“‰¥âº≈‰¡à¥’‡∑à“∑’Ë§«√ ·≈–Õ“®µâÕß∑”
»—≈¬°√√¡‡æ◊ËÕª√—∫√Ÿª√à“ß·≈–¢π“¥¢Õß —π°√–¥Ÿ° ‡™àπ °“√
‡ √‘¡°√–¥Ÿ° ‡ √‘¡ “√°√–µÿâπ°“√ √â“ß°√–¥Ÿ°‡æ◊ËÕ‡æ‘Ë¡¢π“¥¢Õß

°Õ∫ ÿ¢  ¡∫—µ‘‡ªïò¬¡,* »‘√‘«√√≥  —ææ–‡≈¢,* Õ“∑‘æ—π∏ÿå æ‘¡æå¢“«¢” *

°“√§ß¢π“¥ —π°√–¥Ÿ°¿“¬À≈—ß°“√∂Õπøíπ¥â«¬«— ¥ÿ≈–≈“¬™’«¿“æ

(‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å): °“√»÷°…“∑“ß§≈‘π‘°·≈–¿“æ√—ß ’„π¡πÿ…¬å

∫∑§—¥¬àÕ

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘º≈¢Õß°“√„™â‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å„π°“√§ß¢π“¥ —π°√–¥Ÿ°À≈—ß°“√∂Õπøíπ
»÷°…“„πºŸâªÉ«¬ 10 √“¬ ∑’Ë¡“√—∫°“√∂Õπøíπ°√“¡æ√âÕ¡°—π 2 µ”·Àπàß„π‡«≈“‡¥’¬«°—π °àÕπ∂Õπøíπ æ‘¡æåª“°ºŸâªÉ«¬‡æ◊ËÕ∑”™‘ÈπÀ≈àÕ
»÷°…“ ”À√—∫‡µ√’¬¡·ºàπæ≈“ µ‘°∑’Ë¡’≈Ÿ°‡À≈Á°¢π“¥ 3 ¡‘≈≈‘‡¡µ√µ‘¥Õ¬Ÿà∫√‘‡«≥‡Àπ◊Õ·º≈∂Õπøíπ À≈—ß∂Õπøíπ „π°≈ÿà¡»÷°…“„ à
‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å≈ß„π·º≈∂Õπøíπ·≈–‡¬Á∫¥â«¬‰À¡  à«π°≈ÿà¡§«∫§ÿ¡ª≈àÕ¬„Àâ·º≈À“¬µ“¡∏√√¡™“µ‘ µ‘¥µ“¡º≈°“√√—°…“∑ÿ°
1  —ª¥“Àå 1 ‡¥◊Õπ 4 ‡¥◊Õπ ·≈– 6 ‡¥◊Õπ ‚¥¬æ‘¡æåª“°·≈–∂à“¬¿“æ√—ß ’∑ÿ°§√—Èß «—¥¢π“¥¢Õß‡∫â“øíπ„π·π«°√–æÿâß·°â¡-≈‘Èπ∑’Ëµ”·Àπàß
§Õøíπ ·≈–√“°øíπ®“°™‘ÈπÀ≈àÕ»÷°…“  à«π§«“¡ Ÿß¢Õß —π°√–¥Ÿ°·≈–§«“¡Àπ“∑÷∫¢Õß°√–¥Ÿ°‡∫â“øíπª√–‡¡‘π®“°¿“æ∂à“¬√—ß ’ ¢âÕ¡Ÿ≈
∑’Ë‰¥âπ”¡“«‘‡§√“–Àåº≈‚¥¬„™â°“√∑¥ Õ∫¡—ππå-«‘µπ’¬å¬Ÿ °“√∑¥ Õ∫ø√’¥·¡π ·≈–°“√∑¥ Õ∫‡™‘ßº≈√«¡·≈–≈”¥—∫∑’Ë«‘≈§Õ°´—π º≈
°“√»÷°…“æ∫«à“ ‡∫â“øíπ∑’Ëª≈àÕ¬„ÀâÀ“¬‡Õß‚¥¬∏√√¡™“µ‘¡’¢π“¥≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡∫â“øíπ∑’Ë„ à‡Õ∑’‚≈
§Õ≈“‡®π ªÕß°å „π‡¥◊Õπ∑’Ë 4 ·≈–‡¥◊Õπ∑’Ë 6 À≈—ß∂Õπøíπ  ®“°¿“æ√—ß ’æ∫«à“ °√–¥Ÿ°‡∫â“øíπ„π°≈ÿà¡»÷°…“¡’§«“¡∑÷∫· ß¡“°°«à“„π
°≈ÿà¡§«∫§ÿ¡µ—Èß·µà‡¥◊Õπ∑’Ë 4 À≈—ß∂Õπøíπ ·≈– “¡“√∂¡Õß‡ÀÁπ¢Õ∫‡¢µ ’¢“«∑’Ë¢Õ∫∫π¢Õß‡∫â“øíπ·≈–‰¡à¡’√Õ¬‡∫â“øíπª√“°Ø °“√
»÷°…“π’È™’È„Àâ‡ÀÁπ«à“‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å “¡“√∂™à«¬§ß¢π“¥¢Õß —π°√–¥Ÿ°À≈—ß∂Õπøíπ

* ¿“§«‘™“»—≈¬»“ µ√å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

 —π°√–¥Ÿ°∑—Èß§«“¡°«â“ß·≈–§«“¡ Ÿß (augmentation) √«¡
∑—Èß¡’°“√æ¬“¬“¡ªÑÕß°—π°“√‡ ’¬¡«≈°√–¥Ÿ°¥â«¬«‘∏’µà“ßÊ ‡™àπ „™â
«— ¥ÿ‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ„À¡à∑’Ë Ÿ≠‡ ’¬‰ª·≈â«3,4

°√–∫«π°“√À“¬¢Õß°√–¥Ÿ°‡∫â“øíπ¿“¬À≈—ß°“√∂Õπøíπ
ª√–°Õ∫¥â«¬¢—ÈπµÕπ∑’Ë‡√’¬°«à“ °“√≈–≈“¬ (resorption) °“√
‡ √‘¡ √â“ß (formation) ·≈–°“√®—¥√Ÿª√à“ß (remodeling) ¢Õß
°√–¥Ÿ°5  °√–∫«π°“√ à́Õ¡·´¡π’ÈÕ“®¡’º≈∑”„Àâ§«“¡°«â“ß·≈–
§«“¡ Ÿß¢Õß —π°√–¥Ÿ°≈¥≈ß6  °“√À“¬¢Õß°√–¥Ÿ°∑’Ë ¡∫Ÿ√≥å §◊Õ
°“√‡°‘¥¡«≈°√–¥Ÿ°∑’Ëª√–°Õ∫¥â«¬‰¢°√–¥Ÿ° (bone marrow)
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·≈– “√·√à°√–¥Ÿ° (mineral bone) ‚¥¬‰¡à¡’ “√·ª≈°
ª≈Õ¡µ°§â“ß À√◊Õ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π (connective tissue) ‡À≈◊Õ
ª–ªπÕ¬Ÿà

„πªï·√°À≈—ß°“√∂Õπøíπæ∫«à“§«“¡ Ÿß¢Õß —π°√–¥Ÿ°¢“
°√√‰°√∫π≈¥≈ß 2-3 ¡¡. ·≈–¢“°√√‰°√≈à“ß≈¥≈ß 4-5 ¡¡.7

´÷Ëß®“°°“√µ√«®∑“ß§≈‘π‘°·≈–¿“æ√—ß ’æ∫«à“ ¡’°“√≈¥≈ß¢Õß
¢π“¥∑—Èß§«“¡ Ÿß·≈–§«“¡°«â“ß8   ‰¥â¡’°“√π”«— ¥ÿ‡Àπ’Ë¬«π”
°“√´àÕ¡ √â“ß°√–¥Ÿ° (guided bone regeneration) ∑—Èß™π‘¥∑’Ë
‡ªìπ “√™’«¿“æ (biomaterials) ·≈– “√ —ß‡§√“–Àå9,10 À√◊Õ
°“√ª≈Ÿ°∂à“¬‡π◊ÈÕ‡¬◊ËÕ (grafting) ¡“„™â‡æ◊ËÕÀ«—ßº≈„Àâ‡°‘¥°“√
´àÕ¡ √â“ß°√–¥Ÿ°¿“¬À≈—ß°“√∂Õπøíπ11  Araujo ·≈–§≥– 12   √ÿª
«à“ “√™’«¿“æ “¡“√∂∑”Àπâ“∑’Ë‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ √â“ß°√–¥Ÿ°
„À¡à  Carmagnola ·≈–§≥–13 °—∫ Becker ·≈–§≥–14 æ∫«à“
 “√‰∫‚ÕÕÕ   (Bio-oss)  “¡“√∂‡Àπ’Ë¬«π”°“√À“¬¢Õß
°√–¥Ÿ°√Õ∫Ê ‡∫â“øíπ ·µà¬—ß§ß¡’‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π·≈– “√π’È
µ°§â“ßÕ¬Ÿà∫√‘‡«≥°≈“ß‡∫â“øíπ‡¡◊ËÕ‡«≈“ 3-7 ‡¥◊Õπºà“π‰ª
Ashman15,16 ·≈– Ashman·≈–Bruin17 æ∫«à“ °“√„ à‡Õ™∑’Õ“√å
æÕ≈‘‡¡Õ√å (HTR polymer®) ≈ß„π‡∫â“øíπ∑—π∑’À≈—ß∂Õπøíπ
 “¡“√∂™à«¬ªÑÕß°—π°“√≈¥¢π“¥¢Õß —π°√–¥Ÿ°‰¥â  º≈°“√
»÷°…“°“√„™â‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å (atelo-collagen
sponge) „π·º≈∂Õπøíπ¡πÿ…¬å‚¥¬ Mizuki18 æ∫«à“ °≈ÿà¡∑’Ë„™â
‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å ¡’ª√– ‘∑∏‘¿“æ¥’‡ªìπ√âÕ¬≈– 93 „π
¢≥–∑’Ë°≈ÿà¡„™â«— ¥ÿ‡ª√’¬∫‡∑’¬∫¡’ª√– ‘∑∏‘¿“æ‡ªìπ√âÕ¬≈– 83

‡∑Õ√Ÿæ≈—° (Teruplug) §◊Õ ‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å∑’Ë
º≈‘µ®“°§Õ≈≈“‡®π¢ÕßÀπ—ß«—« (bovine dermis) ‚¥¬ºà“π
°√–∫«π°“√‡™◊ËÕ¡‚¬ß¢â“¡ (cross-linked) ¿“¬„µâ§«“¡√âÕπ ‡æ◊ËÕ
≈¥°“√µàÕµâ“π¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π ª√–°Õ∫¥â«¬§Õ≈≈“‡®π™π‘¥
1 ·≈–™π‘¥ 3 √âÕ¬≈– 85-95 ·≈– 5-15 µ“¡≈”¥—∫19 ´÷Ëß¡’
§ÿ≥ ¡∫—µ‘™à«¬Àâ“¡‡≈◊Õ¥ ‡ªìπ‡¬◊ËÕª°§≈ÿ¡·º≈ ªÑÕß°—π°“√
≈–≈“¬¢Õß°√–¥Ÿ°‡∫â“øíπ ·≈–‡ √‘¡ √â“ß‡π◊ÈÕ‡¬◊ËÕ20 ≈—°…≥–¢Õß
º≈‘µ¿—≥±å ¡’√Ÿª√à“ß∑√ß°√–∫Õ°∑’Ëª≈“¬¢â“ßÀπ÷Ëß‚§âß¡π ·≈–¡’
§«“¡À¬ÿàπ “¡“√∂ª√—∫·µàß√Ÿª√à“ß‰¥âßà“¬„Àâ‡¢â“°—∫¢π“¥·≈–°“√
„™âß“π πÕ°®“°°“√π”‡∑Õ√Ÿæ≈—°¡“„™â„π°“√√—°…“√Ÿª√à“ß·≈–
¢π“¥¢Õß —π°√–¥Ÿ°·≈–°“√À“¬¢Õß°√–¥Ÿ°‡∫â“øíπ·≈â« ¬—ß¡’
°“√„™â‡∑Õ√Ÿæ≈—°‡æ◊ËÕ‡Àπ’Ë¬«π”°“√‡ √‘¡ √â“ß°√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ
„π°“√√—°…“‚√§ª√‘∑—πµå∑’Ë≈ÿ°≈“¡·≈–¡’§«“¡«‘°“√¢Õß°√–¥Ÿ°
‡∫â“øíπ21

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈¢Õß°“√
„™â‡∑Õ√Ÿæ≈—°µàÕ°“√À“¬¢Õß°√–¥Ÿ°‡∫â“øíπ ‚¥¬»÷°…“®“°™‘Èπ
À≈àÕ»÷°…“ (study model) ·≈–¿“æ√—ß ’‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥

¢Õß —π°√–¥Ÿ°„π√–¬–‡«≈“µà“ßÊ °—π ‚¥¬µ‘¥µ“¡º≈ 6 ‡¥◊Õπ

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

§—¥‡≈◊Õ°ºŸâªÉ«¬∑’Ë¡“√—∫°“√∂Õπøíπ°√“¡§√—Èß≈– 2 ´’Ë „π
§√“«‡¥’¬«°—π ‚¥¬°”Àπ¥„Àâ‡ªìπøíπ°√“¡≈à“ß À√◊Õøíπ°√“¡∫π
‡À¡◊Õπ°—π„π·µà≈–√“¬ øíπ∑’Ë∂Õπ‡ªìπøíπ∑’Ë¬—ß¡’√“° ¡∫Ÿ√≥å·≈–
‰¡à¡’æ¬“∏‘ ¿“æ ‡™àπ ∂ÿßπÈ”(cyst) À√◊Õ·°√πŸ‚≈¡“ (granuloma)
·≈–‡ªìπºŸâ∑’Ë “¡“√∂µ‘¥µ“¡º≈§√∫µ“¡°”Àπ¥π—¥À¡“¬ ºŸâªÉ«¬
µâÕß‡ªìπºŸâ∑’Ë¡’ ÿ¢¿“æ∑—Ë«‰ª¥’·≈–‰¡à¢—¥¢«“ßµàÕ°“√∂Õπøíπ¿“¬
„µâ¬“™“‡©æ“–∑’Ë ¡’Õ“¬ÿµ—Èß·µà 20 ªï¢÷Èπ‰ª ¿“¬À≈—ß°“√∂Õπøíπ
®–„ à‡∑Õ√Ÿæ≈—°„ÀâæÕ¥’°—∫‡∫â“øíπ ‚¥¬‰¡à°¥·πàπ ·≈–‡¬Á∫‰«â‡æ◊ËÕ
°—π°“√‡≈◊ËÕπÀ≈ÿ¥  ÿà¡„Àâµ”·ÀπàßÀπ÷Ëß °”Àπ¥„Àâ‡ªìπ°≈ÿà¡»÷°…“
 à«πÕ’°µ”·ÀπàßÀπ÷Ëß‰¡à„ à‡∑Õ√Ÿæ≈—° °”Àπ¥„Àâ‡ªìπ°≈ÿà¡§«∫§ÿ¡
°“√∂Õπøíπ∑”‚¥¬ºŸâ√à«¡«‘®—¬§π‡¥’¬«°—π ·≈–ºŸâªÉ«¬„Àâ§«“¡
¬‘π¬Õ¡√à«¡„π°“√»÷°…“

µ‘¥µ“¡º≈°“√√—°…“À≈—ß∂Õπøíπ 7 «—π 1 ‡¥◊Õπ 4 ‡¥◊Õπ
·≈– 6 ‡¥◊Õπ ∑ÿ°§√—Èß®–æ‘¡æåª“° ∂à“¬¿“æ√—ß ’¿“¬„π™àÕßª“°
‚¥¬„™â¿“æ√—ß ’√Õ∫√“°øíπ·∫∫¢π“π (parallel periapical film)
‡æ◊ËÕ„™â„π°“√«—¥·≈–«‘‡§√“–Àåº≈  ”À√—∫¿“æ√—ß ’®–„™â
 ‡µπµåÕ–§√‘≈‘° (acrylic stent) ∑’Ë¡’≈Ÿ°‡À≈Á°¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß 0.3 ¡¡. ‡ªìπ®ÿ¥Õâ“ßÕ‘ß°”Àπ¥µ”·Àπàß ·≈–∑”®“°
™‘ÈπÀ≈àÕ»÷°…“∑’Ë‰¥â®“°°“√æ‘¡æå„π«—π∑’Ë 7 À≈—ß∂Õπøíπ °“√«—¥
®“°™‘ÈπÀ≈àÕ»÷°…“„™â§“≈‘‡ªÕ√å (calipers) «—¥®“°™‘ÈπÀ≈àÕ»÷°…“
2 µ”·Àπàß §◊Õ µ”·Àπàß∑’Ë 1 §◊Õ µ”·Àπàß§Õøíπ ‡ªìπ°“√«—¥
§«“¡°«â“ß¢Õß —π°√–¥Ÿ°„π·π«√–À«à“ß°√–æÿâß·°â¡·≈–≈‘Èπ¢Õß
‡∫â“øíπ∑’Ë∂Õπ ·≈–µ”·Àπàß∑’Ë 2 ‡ªìπ°“√«—¥∑’Ëµ”·Àπàß√“°øíπ  ́ ÷Ëß
µ√ß°—∫°≈“ß‡∫â“øíπ∑’Ë∂Õπ ‚¥¬°”Àπ¥„Àâ„™â·π«§Õøíπ¢Õßøíπ
¢â“ß‡§’¬ß‡ªìπ‡ âπ ¡¡ÿµ‘ ”À√—∫„™â‡ªìπ‡ âπ‡æ◊ËÕ≈“°‡ âπµ—Èß©“°
®“°µ”·Àπàß°≈“ßª“°‡∫â“øíπ≈ß‰ª 8 ¡¡. µ”·Àπàß∑’Ë 3 «—¥®“°
¿“æ√—ß ’ ‡ªìπ°“√«—¥§«“¡ Ÿß¢Õß —π°√–¥Ÿ° °”Àπ¥„Àâ«—¥®“°
®ÿ¥µË” ÿ¥¢Õß≈Ÿ°‡À≈Á°∂÷ß®ÿ¥ Ÿß ÿ¥¢Õß°≈“ß‡∫â“øíπ∑’Ë∂Õπ (√Ÿª∑’Ë 1)
´÷Ëß®–· ¥ß„Àâ‡ÀÁπ√–¥—∫°“√≈–≈“¬À√◊Õ°“√¬ÿ∫µ—«¢Õß —π°√–¥Ÿ°
≈”¥—∫ ÿ¥∑â“¬ ‡ªìπª√–‡¡‘π°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡Àπ“·πàπ
¢Õß°√–¥Ÿ°∑’Ë·ª≈®“°¿“æ√—ß ’‡ª√’¬∫‡∑’¬∫∑ÿ°√–¬–¢Õß°“√
µ‘¥µ“¡º≈ (√Ÿª∑’Ë 2) °“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß¿“æ√—ß ’ ‚¥¬„™â
Õß§åª√–°Õ∫¢Õß°“√∂à“¬¿“æ√—ß ’ (radiographic parameter)
§◊Õ Õÿª°√≥å‡§√◊ËÕß¡◊Õ‡ÕÁ° ǻ´’æ’ (XCP®,  Rinn Corporation,
Elgin, Il, USA) §«“¡µà“ß»—°¬å Ÿß ÿ¥ 75 °‘‚≈‚«≈µå (kVp) °√–· 
‰øøÑ“ 15 ¡‘≈≈‘·Õ¡·ª√å (mA) ‡«≈“ 0.26 «‘π“∑’„π¢“°√√‰°√
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≈à“ß ·≈– 0.36 «‘π“∑’„π¢“°√√‰°√∫π ≈â“ßøî≈å¡¥â«¬‡§√◊ËÕß≈â“ß
Õ—µ‚π¡—µ‘ (automatic processor) „™âøî≈å¡‚°¥—° (Kodak In-
sight F speed)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

∑¥ Õ∫µ—«Õ¬à“ß®”·π°µ“¡‡æ» ®”π«π ’́Ëøíπ ·≈–§à“ ∂‘µ‘
¢ÕßÕ“¬ÿ ‚¥¬°“√∑¥ Õ∫∑’ (t-test) °”Àπ¥µ”·Àπàß‡ªìπµ—«·ª√
3 µ—« §◊Õ §«“¡°«â“ß¢Õß —π°√–¥Ÿ°«—¥∑’Ëµ”·Àπàß§Õøíπ (cervi-
cal) §«“¡°«â“ß¢Õß —π°√–¥Ÿ°«—¥∑’Ëµ”·Àπàß√“°øíπ (root) ®“°
™‘ÈπÀ≈àÕ»÷°…“  ·≈–§«“¡ Ÿß¢Õß —π°√–¥Ÿ° (height) ®“°¿“æ
√—ß ’ «—¥§à“„π —ª¥“Àå∑’Ë 1 ‡¥◊Õπ∑’Ë 1 ‡¥◊Õπ∑’Ë 4 ·≈–‡¥◊Õπ∑’Ë 6 À≈—ß
∂Õπøíπ ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß·µà≈–µ—«·ª√„π·µà≈–‡«≈“∑’Ë
«—¥√–À«à“ß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡»÷°…“ ‚¥¬°“√∑¥ Õ∫¡—ππå-
«‘µπ’¬å¬Ÿ (Mann-Whitney U) ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß·µà≈–
µ—«·ª√√–À«à“ß‡«≈“∑’Ë«—¥„π·µà≈–°≈ÿà¡ ‚¥¬°“√∑¥ Õ∫ø√’¥·¡π
(Friedman test) ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß·µà≈–µ—«·ª√∑’
≈–§Ÿà¢Õß‡«≈“∑’Ë«—¥(1, 2, 3, 4) ‚¥¬°“√∑¥ Õ∫‡™‘ß‡§√◊ËÕßÀ¡“¬
·≈–≈”¥—∫∑’Ë·∫∫«‘≈§Õ°´—π (Wilcoxon Signed Ranks test)
®”·π°µ“¡°≈ÿà¡·≈–µ—«·ª√ ·≈–∑”°“√‡ª√’¬∫‡∑’¬∫°“√
‡ª≈’Ë¬π·ª≈ß°“√∑÷∫· ß„π√–¬–µà“ßÊ ®“°¿“æ√—ß ’√–À«à“ß°≈ÿà¡

º≈

µ—«Õ¬à“ß°“√»÷°…“∑”„πºŸâªÉ«¬ 10 §π ‡ªìπ‡æ»™“¬ 4 §π
‡æ»À≠‘ß 6 §π „™âøíπ§π≈– 2 ’́Ë ®÷ß¡’øíπ√«¡‡ªìπ 20 ’́Ë ·∫àß
‡ªìπ°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡»÷°…“  Õ“¬ÿ¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥¡’§à“µË” ÿ¥
40 ªï  Ÿß ÿ¥ 64 ªï ¡—∏¬∞“π‡∑à“°—∫ 49.5 ªï ∂â“æ‘®“√≥“·¬°‡æ»
æ∫«à“Õ“¬ÿ¢Õß‡æ»™“¬¡’§à“µË” ÿ¥ 57 ªï  Ÿß ÿ¥ 64 ªï ¡—∏¬∞“π
‡∑à“°—∫ 57.0 ªï  Õ“¬ÿ¢Õß‡æ»À≠‘ß¡’§à“µË” ÿ¥ 40 ªï  Ÿß ÿ¥ 63 ªï

¡—∏¬∞“π‡∑à“°—∫ 49.0 ªï (µ“√“ß∑’Ë 1)
º≈°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡

»÷°…“„π√–¬–‡«≈“µà“ßÊ °—π µ—«·ª√µ”·Àπàß§Õøíπæ∫«à“ °“√
«—¥„π‡¥◊Õπ∑’Ë 6 ¡’§à“‡©≈’Ë¬¢Õß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡»÷°…“·µ°
µà“ß°—π (p = .014) ‚¥¬§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß
°≈ÿà¡§«∫§ÿ¡‡∑à“°—∫ 7.00 ± 2.07 ¡¡. °≈ÿà¡»÷°…“‡∑à“°—∫ 8.80 ±
1.03 ¡¡. πÕ°π—Èπ‰¡àæ∫§«“¡·µ°µà“ß°—π¢Õß§à“‡©≈’Ë¬¢Õß°≈ÿà¡
§«∫§ÿ¡°—∫°≈ÿà¡»÷°…“ ‚¥¬§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π
¢Õß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡»÷°…“¢Õß°“√«—¥„π —ª¥“Àå∑’Ë 1 ‡ªìπ 9.90
± 2.08 ¡¡.°—∫ 10.00 ± 1.88 ¡¡. ‡¥◊Õπ∑’Ë1 ‡ªìπ 9.30 ± 2.16
¡¡.°—∫ 9.40 ± 1.84 ¡¡. ‡¥◊Õπ∑’Ë 4 ‡ªìπ 7.30 ± 2.11 ¡¡. °—∫
8.60 ± 1.50 ¡¡. · ¥ß«à“ ¢π“¥¢Õß‡∫â“øíπ∑’Ëµ”·Àπàß§Õøíπ
„π°≈ÿà¡»÷°…“¡’¢π“¥„À≠à°«à“°≈ÿà¡§«∫§ÿ¡„π‡¥◊Õπ∑’Ë 6 ¢Õß°“√
»÷°…“ (µ“√“ß∑’Ë 2)

µ—«·ª√µ”·Àπàß√“°øíπæ∫«à“ ¡’§à“‡©≈’Ë¬¢Õß°≈ÿà¡§«∫§ÿ¡
°—∫°≈ÿà¡»÷°…“¢Õß°“√«—¥„π‡¥◊Õπ∑’Ë 6 ·µ°µà“ß°—π (p = .037)
‚¥¬§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß°≈ÿà¡§«∫§ÿ¡‡∑à“°—∫
11.20 ± 2.48 ¡¡. °≈ÿà¡»÷°…“‡∑à“°—∫ 12.90 ± 1.97 ¡¡. πÕ°
π—Èπ‰¡àæ∫§«“¡·µ°µà“ß ‚¥¬§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π
¢Õß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡»÷°…“¢Õß°“√«—¥„π —ª¥“Àå∑’Ë 1 ‡ªìπ
12.70 ± 2.06 ¡¡.°—∫ 13.10 ± 1.97 ¡¡. ‡¥◊Õπ∑’Ë 1 ‡ªìπ 12.30
± 2.31 ¡¡.°—∫ 12.90 ± 1.97 ¡¡.  ‡¥◊Õπ∑’Ë 4 ‡ªìπ 11.70 ±
2.71 ¡¡.°—∫ 12.90 ±1.97 ¡¡. · ¥ß«à“ „π√–¬– 1  —ª¥“Àå
À≈—ß∂Õπøíπ®π∂÷ß‡¥◊Õπ∑’Ë 4 À≈—ß∂Õπøíπ ¢π“¥¢Õß‡∫â“øíπ¢Õß
∑—Èß Õß°≈ÿà¡‰¡à·µ°µà“ß°—π ·µà®–¡’§«“¡·µ°µà“ß°—π„π‡¥◊Õπ∑’Ë 6
‚¥¬¢π“¥‡∫â“øíπ¢Õß°≈ÿà¡»÷°…“®–„À≠à°«à“¢π“¥‡∫â“øíπ¢Õß
°≈ÿà¡§«∫§ÿ¡ (µ“√“ß∑’Ë 2)

µ—«·ª√µ”·Àπàß§«“¡ Ÿß æ∫«à“¡’ 2 §Ÿà §◊Õ °“√«—¥„π‡¥◊Õπ∑’Ë
4 ·≈–‡¥◊Õπ∑’Ë 6 ∑’Ë¡’§à“‡©≈’Ë¬¢Õß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡»÷°…“¡’
§«“¡·µ°µà“ß°—π (p = .015) ‚¥¬§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π

µ“√“ß∑’Ë 1 µ—«Õ¬à“ß»÷°…“ 10 §π ®”·π°µ“¡ ‡æ» øíπ ·≈–§à“ ∂‘µ‘¢ÕßÕ“¬ÿ
Table 1 Ten study subjects by sex, teeth and statistics of ages

Sex Number of teeth Age (years)

Median Minimum value Maximum value

Male 8 57.0 57 64

Female 12 49.0 40 63

Total 20 49.5 40 64
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¡“µ√∞“π¢Õß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡»÷°…“¢Õß°“√«—¥„π —ª¥“Àå∑’Ë 1
‡ªìπ 3.20 ± 0.63 ¡¡. °—∫ 3.30 ± 0.67 ¡¡. ‡¥◊Õπ∑’Ë 1 ‡ªìπ
3.80 ± 1.14 ¡¡.°—∫ 3.60 ± 0.94 ¡¡. ‡¥◊Õπ∑’Ë 4 ‡ªìπ 4.60 ±
1.29 ¡¡.°—∫ 3.70 ± 0.98 ¡¡. ‡¥◊Õπ∑’Ë 6 ‡ªìπ 4.60 ± 1.29
¡¡.°—∫ 3.70 ± 0.98 ¡¡. · ¥ß«à“√–¬–À≈—ß∂Õπøíπ 1  —ª¥“Àå
∂÷ß 1 ‡¥◊Õπ°√–¥Ÿ°¡’°“√¬ÿ∫µ—«‰¡àµà“ß°—π„π√–À«à“ß Õß°≈ÿà¡  à«π

„π‡¥◊Õπ∑’Ë 4 ·≈–‡¥◊Õπ∑’Ë 6 °√–¥Ÿ°¡’°“√¬ÿ∫µ—«µà“ß°—π‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫√–À«à“ß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡»÷°…“ ‚¥¬°≈ÿà¡»÷°…“¡’°“√¬ÿ∫
µ—«πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡ (µ“√“ß∑’Ë 2)

º≈°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–À«à“ß°“√«—¥„π·µà≈–‡«≈“
√“¬°≈ÿà¡‚¥¬°“√∑¥ Õ∫ø√’¥·¡π·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬∑’≈–
§Ÿà¢Õß·µà≈–‡«≈“‚¥¬°“√∑¥ Õ∫‡™‘ß‡§√◊ËÕßÀ¡“¬·≈–≈”¥—∫∑’Ë
·∫∫«‘≈§Õ° —́π√“¬°≈ÿà¡  ¥—ß√“¬≈–‡Õ’¬¥µàÕ‰ªπ’È (µ“√“ß∑’Ë 3)

µ“√“ß∑’Ë 2 §à“ ∂‘µ‘º≈°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡„π·µà≈–‡«≈“∑’Ë»÷°…“ ®”·π°µ“¡°≈ÿà¡·≈–µ—«·ª√ ‚¥¬°“√∑¥ Õ∫¡—ππå-«‘µπ’¬å ¬Ÿ
Table 2 Mann-Whitney U-test statistics for means comparison of means between groups by each study period

Variables
Groups

Number of Mean + SD (mm.)
(sites) teeth 1 week 1  month 4 months 6 months

Cervical Study 10 10.00 + 1.88 9.40 + 1.84 7.30 + 2.11 8.80 + 1.03
Control 10 9.90 + 2.08 9.30 + 2.16 8.60 + 1.50 7.00 + 2.07
p-value - .721 .698 .051 .014

Root Study 10 13.10 +1.97 12.90 + 1.97 12.90 + 1.97 12.90 + 1.97
Control 10 12.70 + 2.06 11.70 + 2.71 11.70 + 2.71 11.20 + 2.48
p-value - .648 .186 .186 .037

Height Study 10 3.30 + 0.67 3.70 + 0.98 3.70 + 0.98 3.70 + 0.98
Control 10 3.20 + 0.63 4.60 + 1.29 4.60 + 1.29 4.60 + 1.29
p-value - .702 .015 .015 .015

µ“√“ß∑’Ë 3 º≈°“√∑¥ Õ∫ø√’¥·¡π‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–À«à“ß·µà≈–‡«≈“¢Õß°“√«—¥ ·≈–°“√∑¥ Õ∫‡™‘ßº≈√«¡·≈–≈”¥—∫∑’Ë·∫∫«‘≈§Õ°´—π  ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬∑’≈–§Ÿà
®”·π°µ“¡°≈ÿà¡·≈–µ—«·ª√

Table 3 P-values of Friedman test for means comparison among periods and p-values of Wilcoxon Signed Ranks test for pairs comparison of means among
periods by groups and variables)

Comparative p-values of variables (Sites)
Groups

periods Cervical Root Height

Study 1 week, 1 month,
4 months and

6 months < .001 .112 .710
1 week, 1 month .014
1 week, 4 months .008
1 week, 6 months .039
1 month, 4 months .023
1 month, 6 months .165
4 months, 6 months .317

Control 1 week, 1 month,
4 months and

6 months < .001 < .001 < .001
1 week, 1 month .014 .046 .063
1 week, 4 months .004 .023 .007
1 week, 6 months .004 .004 .007
1 month, 4 months .004 .063 .019
1 month, 6 months .005 .009 .019
4 months, 6 months .063 .025 .999
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µ—«·ª√µ”·Àπàß§Õøíπ¢Õß°≈ÿà¡§«∫§ÿ¡æ∫«à“ §à“‡©≈’Ë¬
·µ°µà“ß„π§Ÿà —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 1 (p = .014)  —ª¥“Àå∑’Ë 1
°—∫‡¥◊Õπ∑’Ë 4 (p =.004) ·≈– —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 6 (p =
.004) ‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 4 (p = .004) ·≈–‡¥◊Õπ∑’Ë 1 °—∫
‡¥◊Õπ∑’Ë 6 (p = .005)  à«π§à“‡©≈’Ë¬¢Õß‡¥◊Õπ∑’Ë 4 ‰¡à·µ°µà“ß
®“°‡¥◊Õπ∑’Ë 6 (p = .063) · ¥ß«à“§«“¡°«â“ß —π°√–¥Ÿ°∑’Ë
µ”·Àπàß§Õøíπ¢Õß°≈ÿà¡§«∫§ÿ¡ ¡’°“√‡ª≈’Ë¬π·ª≈ß‚¥¬¢π“¥≈¥
≈ßµ≈Õ¥µ—Èß·µàÀ≈—ß∂Õπøíπ®π∂÷ß‡¥◊Õπ∑’Ë 4 ·≈–‰¡à¡’§«“¡·µ°
µà“ß∑’Ë™—¥‡®π√–À«à“ß‡¥◊Õπ∑’Ë 4 ·≈– 6

µ—«·ª√µ”·Àπàß§Õøíπ¢Õß°≈ÿà¡»÷°…“æ∫«à“ §à“‡©≈’Ë¬·µ°
µà“ß„π§Ÿà —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 1 (p = .014)    —ª¥“Àå∑’Ë 1 °—∫
‡¥◊Õπ∑’Ë 4 (p = .008)  —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 6 (p = .039) ·≈–
‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 4 (p = .023)   à«π§à“‡©≈’Ë¬‰¡à·µ°µà“ß°—π
„π§Ÿà ‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 6 (p = .165) ·≈–‡¥◊Õπ∑’Ë 4 °—∫‡¥◊Õπ
∑’Ë 6 (p = .317) · ¥ß«à“  —π°√–¥Ÿ°∑’Ëµ”·Àπàß§Õøíπ¢Õß°≈ÿà¡
»÷°…“¡’°“√‡ª≈’Ë¬π·ª≈ß¢π“¥≈¥≈ß¿“¬À≈—ß∂Õπøíπ®π∂÷ß„π
‡¥◊Õπ∑’Ë 1 À≈—ß®“°π—Èπ‰¡àæ∫§«“¡‡ª≈’Ë¬π·ª≈ßÕ’°

µ—«·ª√µ”·Àπàß√“°øíπ¢Õß°≈ÿà¡§«∫§ÿ¡æ∫«à“ §à“‡©≈’Ë¬
·µ°µà“ß°—π„π§Ÿà —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 1 (p = .046)  —ª¥“Àå∑’Ë
1 °—∫‡¥◊Õπ∑’Ë 4 (p = .023)  —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 6 (p = .004)
‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 6 (p = .009)  ·≈–‡¥◊Õπ∑’Ë 4 °—∫‡¥◊Õπ∑’Ë 6
(p = .025)   à«π§à“‡©≈’Ë¬„π‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 4  ‰¡à·µ°µà“ß

°—π (p = .063) · ¥ß«à“§«“¡°«â“ß¢Õß —π°√–¥Ÿ°‡∫â“øíπ∑’Ë
µ”·Àπàß√“°øíπ°≈ÿà¡„π§«∫§ÿ¡¡’§«“¡·µ°µà“ß°—π„π∑ÿ°√Õ∫
‡ª√’¬∫‡∑’¬∫µ—Èß·µàÀ≈—ß∂Õπøíπ®π∂÷ß‡¥◊Õπ∑’Ë 6 ¬°‡«âπ™à«ß‡«≈“
√–À«à“ß‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 4

µ—«·ª√µ”·Àπàß√“°øíπ¢Õß°≈ÿà¡»÷°…“æ∫«à“ §à“‡©≈’Ë¬‰¡à
·µ°µà“ß°—π‡≈¬„π∑ÿ°√Õ∫∑’Ë‡ª√’¬∫‡∑’¬∫§◊Õ —ª¥“Àå∑’Ë 1 ‡¥◊Õπ∑’Ë 1,
4, 6 (p = .112) · ¥ß«à“ §«“¡°«â“ß —π°√–¥Ÿ°‡∫â“øíπ∑’Ë
µ”·Àπàß√“°øíπ¢Õß°≈ÿà¡»÷°…“ ¡’¢π“¥§ß∑’Ëµ—Èß·µàÀ≈—ß∂Õπøíπ
®π∂÷ß‡¥◊Õπ∑’Ë 6

µ—«·ª√µ”·Àπàß§«“¡ Ÿß¢Õß°≈ÿà¡§«∫§ÿ¡æ∫«à“ §à“‡©≈’Ë¬
·µ°µà“ß°—π„π°≈ÿà¡µàÕ‰ªπ’È §Ÿà —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 4 (p = .007)
 —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 6 (p = .007) ‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 4 (p
= .019) ·≈–‡¥◊Õπ∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 6 (p = .019) §à“‡©≈’Ë¬∑’Ë‰¡à¡’
§«“¡·µ°µà“ßæ∫„π 2 §Ÿà§◊Õ §Ÿà —ª¥“Àå∑’Ë 1 °—∫‡¥◊Õπ∑’Ë 1 (p =
.063) ·≈–‡¥◊Õπ∑’Ë 4 °—∫‡¥◊Õπ∑’Ë 6 (p = .999) · ¥ß«à“ „π°≈ÿà¡
§«∫§ÿ¡ ¡’°“√¬ÿ∫µ—«¢Õß°√–¥Ÿ°‡∫â“øíπµ—Èß·µà —ª¥“Àå·√°À≈—ß
∂Õπøíπ ®π∂÷ß‡¥◊Õπ∑’Ë 4 ·≈–¡’¢π“¥‰¡à‡ª≈’Ë¬π·ª≈ßÕ¬à“ß‡ÀÁπ‰¥â
™—¥‰ª∂÷ß‡¥◊Õπ∑’Ë 6

µ—«·ª√µ”·Àπàß§«“¡ Ÿß¢Õß°≈ÿà¡»÷°…“æ∫«à“ §à“‡©≈’Ë¬‰¡à
·µ°µà“ß°—π‡≈¬„π∑ÿ°√–¬–‡«≈“∑’Ë‡ª√’¬∫‡∑’¬∫ (p = .071) · ¥ß
«à“ „π°≈ÿà¡π’È¢π“¥¢Õß‡∫â“øíπ‰¡à‡ª≈’Ë¬π·ª≈ßÀ√◊Õ§ß∑’Ëµ—Èß·µàÀ≈—ß
∂Õπøíπ ®π∂÷ß‡¥◊Õπ∑’Ë 6

√Ÿª∑’Ë 1 a = §«“¡°«â“ß¢Õß‡∫â“øíπ∑’Ëµ”·Àπàß§Õøíπ «—¥∑’Ë®ÿ¥°÷Ëß°≈“ß¢Õß‡∫â“øíπ ®“°¥â“π°√–æÿâß·°â¡∂÷ß¥â“π≈‘Èπ
b, b′ = ®ÿ¥∑’Ë°”Àπ¥‡æ◊ËÕ«—¥§«“¡°«â“ß¢Õß‡∫â“øíπ ∑’Ëµ”·Àπàß√“°øíπ‚¥¬≈“°‡ âπµ—Èß©“°°—∫‡ âπ ¡¡ÿµ‘®“°®ÿ¥°÷Ëß°≈“ß¢Õßª“°‡∫â“øíπ ¥â“π°√–æÿâß·°â¡·≈–¥â“π≈‘Èπ¢Õß§Õøíπ
¢â“ß‡§’¬ß ≈ß‰ª∑“ßª≈“¬√“° 8 ¡¡.

Fig. 1 a = Width of the socket at the cervical site measured at the middle point of the alveolar  crest bucco-lingually.
b, b′  = The points set to measure the width of the socket at the root site which were perpendicular to the imaginary line of nearby teeth down to the root apex
at 8 mm. bucco-lingually.
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º≈®“°¿“æ√—ß ’

¿“æ√—ß ’√Õ∫√“°øíπ¢Õß°≈ÿà¡»÷°…“ · ¥ß°“√
‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕ‡«≈“ºà“π‰ª §◊Õ ‡∫â“øíπ¡’§«“¡∑÷∫√—ß ’¡“°¢÷Èπ
º‘«°√–¥Ÿ°‡∫â“øíπ‡√‘Ë¡®“ßÀ“¬‰ª ·≈–‡ÀÁπ°√–¥Ÿ°∑÷∫∫√‘‡«≥ —π
°√–¥Ÿ°‡∫â“øíπ„π°≈ÿà¡»÷°…“„π‡¥◊Õπ∑’Ë 4 ·≈– 6 ¢≥–∑’Ë‰¡à‡ÀÁπ„π
°≈ÿà¡§«∫§ÿ¡„π‡¥◊Õπ∑’Ë 4 ·≈– 6 À≈—ß°“√∂Õπøíπ (√Ÿª∑’Ë 2) ÷́Ëß
À¡“¬∂÷ß°“√À“¬¢Õß°√–¥Ÿ°‡∫â“øíπ„π°≈ÿà¡»÷°…“‡°‘¥¢÷Èπ‰¥â‡√Á«
°«à“„π°≈ÿà¡§«∫§ÿ¡

∫∑«‘®“√≥å

„π°≈ÿà¡»÷°…“‰¡àæ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ „πµ”·Àπàß√“°øíπ ·≈–§«“¡ Ÿß®“°¿“æ√—ß ’ (µ“√“ß∑’Ë
3) π—∫«à“„π°≈ÿà¡»÷°…“¡’¢π“¥¢Õß‡∫â“øíπ∑’Ë‰¡à‡ª≈’Ë¬π·ª≈ß µ—Èß
·µà¿“¬À≈—ß∂Õπøíπ ®π∂÷ß‡¥◊Õπ∑’Ë 6 ∂÷ß·¡â®–æ∫«à“¡’°“√
‡ª≈’Ë¬π·ª≈ß¢π“¥∫â“ß∑’Ëµ”·Àπàß§Õøíπ ®π∂÷ß‡¥◊Õπ∑’Ë 4 À≈—ß
∂Õπøíπ ·µà‰¡àæ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß‡°‘¥¢÷ÈπÕ’°®π∂÷ß‡¥◊Õπ∑’Ë 6

´÷Ëßµà“ß°—∫°≈ÿà¡§«∫§ÿ¡ ∑’Ëæ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß‡°‘¥¢÷Èπ„π∑ÿ°
µ”·Àπàß∑’Ë«—¥ ·≈–·¡â®–æ∫«à“√–À«à“ß‡¥◊Õπ∑’Ë 4 ·≈–6 ‰¡à¡’°“√
‡ª≈’Ë¬π·ª≈ß∑’Ëµ”·Àπàß§Õøíπ ·≈–§«“¡ Ÿß„π°≈ÿà¡§«∫§ÿ¡π’È ·µà
¡’°“√‡ª≈’Ë¬π·ª≈ß‡√◊ËÕ¬¡“®π∂÷ß‡¥◊Õπ∑’Ë 4 ·≈–¢π“¥‡∫â“øíπ„π
°≈ÿà¡»÷°…“¡’¢π“¥„À≠à°«à“„π°≈ÿà¡§«∫§ÿ¡ ‡™àπ‡¥’¬«°—∫∑’Ë Block
·≈–§≥–22 ‰¥â»÷°…“„π¡πÿ…¬å‚¥¬„ à “√·√à°√–¥Ÿ°≈ß„π‡∫â“øíπ
¿“¬À≈—ß°“√∂Õπøíπ ·≈–»÷°…“®“°¿“æ√—ß ’ ·≈–§≈‘π‘° ¿“¬À≈—ß
4 ‡¥◊Õπ ∑’Ëæ∫«à“ —π°√–¥Ÿ°Õ¬Ÿà„π√–¥—∫‡¥‘¡ ·≈–‡Àß◊Õ°Õ¬Ÿà„π
µ”·Àπàß‡¥‘¡ °“√»÷°…“π’È¬—ß§≈â“¬°—∫°“√»÷°…“¢Õß Kitsugi19 ∑’Ë
»÷°…“„π ÿπ—¢ ‡ª√’¬∫‡∑’¬∫·º≈∂Õπøíπ∑’Ë„™â°—∫‰¡à„™â‡Õ∑’‚≈§Õ≈
≈“‡®π ªÕß°å æ∫«à“ „π‡«≈“ 24  —ª¥“Àå ·º≈∂Õπøíπ¢Õß°≈ÿà¡
∑’Ë„™â¡’°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ°√–¥Ÿ°‰¥â‡√Á«°«à“°≈ÿà¡∑’Ë‰¡à„™â  πÕ°®“°π’È
Konishi23 ‰¥â»÷°…“„π ÿπ—¢·≈–«—¥º≈„π 4  —ª¥“Àå æ∫«à“ ‡Õ∑’‚≈
§Õ≈≈“‡®π ªÕß°å∑”„Àâ°√–¥Ÿ°‡∫â“øíπ§ß√ŸªÕ¬Ÿà‰¥â ¿“¬À≈—ß°“√
∂Õπøíπ°√–¥Ÿ°¡’¢π“¥‡≈Á°≈ß®“°°“√∑’Ë¡’¡«≈≈¥≈ß24 ¡’°“√À≈àÕ
‡≈’È¬ß≈¥≈ß25 Cardaropoli ·≈–§≥–26 æ∫«à“«—π∑’Ë 180 À≈—ß
°“√∂Õπøíπ ¡’‰¢°√–¥Ÿ°‡°‘¥¢÷Èπ√âÕ¬≈– 85 ´÷ËßÕ“®‡ªìπ “‡Àµÿ
¢Õß°“√∑’Ë¡’¡«≈¢Õß°√–¥Ÿ°≈¥≈ß „π°√≥’∑’Ë¡’°“√À“¬¢Õß°√–¥Ÿ°

√Ÿª∑’Ë 2 ®“°¿“æ√—ß ’À≈—ß∂Õπøíπ · ¥ß°“√«—¥§«“¡ Ÿß„π·π«µ—Èß¢Õß‡∫â“øíπ ‚¥¬«—¥®“°®ÿ¥ —¡º— ¢Õß‡ âπ —¡º— ®ÿ¥µË” ÿ¥¢Õß≈Ÿ°‡À≈Á° ∂÷ß¬Õ¥ —π°√–¥Ÿ°‡∫â“øíπ
Fig. 2 Post operative radiographic pictures illustrate the height of the alveolar crest vertically measured from the bottom of reference metallic ball to the alveolar

crest.
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‡∫â“øíπµ“¡∏√√¡™“µ‘
¿“æ√—ß ’®“°°“√»÷°…“π’È¡’§«“¡·µ°µà“ß¢Õß°≈ÿà¡»÷°…“

·≈–°≈ÿà¡§«∫§ÿ¡∑’Ë· ¥ß∂÷ß§«“¡∑÷∫¢Õß‡∫â“øíπ·≈–¢Õ∫‡¢µ¢Õß
 —π°√–¥Ÿ°∑’Ë™—¥‡®π ́ ÷Ëß‡°‘¥¢÷Èπ„π‡¥◊Õπ∑’Ë 4 (√Ÿª∑’Ë 3) ¢Õß°≈ÿà¡»÷°…“
‚¥¬µ“¡ª°µ‘¡«≈¢Õß°√–¥Ÿ°¢Õß√à“ß°“¬®–≈¥≈ß‡¡◊ËÕÕ“¬ÿ Ÿß¢÷Èπ
√«¡∑—Èß°√–¥Ÿ°¢“°√√‰°√ ‡π◊ËÕß®“° à«π„À≠à¢Õß°√–¥Ÿ°¢“
°√√‰°√‡ªìπ°√–¥Ÿ°∑√“‡∫§Ÿ≈“√å À√◊Õ°√–¥Ÿ°‡ ’È¬π„¬ (trabecula
bone) πÕ°®“°π’È¬—ß¢÷Èπ°—∫Õ—µ√“°“√À“¬¢Õß°√–¥Ÿ°¥â«¬27

°“√ªÑÕß°—π°“√≈¥¢π“¥¢Õß —π°√–¥Ÿ°∑’Ë®–„™â√Õß√—∫øíπ
ª≈Õ¡ À√◊Õ‡æ◊ËÕ°“√„ à√“°‡∑’¬¡ ‡ªìπ∑“ß‡≈◊Õ°∑’Ë‰¥â√—∫§«“¡
 π„®Õ¬à“ßµàÕ‡π◊ËÕß  ‡π◊ËÕß®“°°“√·°âªí≠À“¥â«¬°“√ºà“µ—¥‡æ‘Ë¡
¢π“¥¢Õß —π°√–¥Ÿ° ‡ªìπ‡√◊ËÕß∑’Ë§àÕπ¢â“ß¬ÿàß¬“° —́∫´âÕπ ·≈–Õ“®
µâÕß¡’°“√ºà“µ—¥∑’Ëµ”·ÀπàßÕ◊Ëπ‡æ‘Ë¡À“°µâÕß„™â°√–¥Ÿ°¢ÕßºŸâªÉ«¬
‡Õß¡“‡ √‘¡ ‡™àπ °√–¥Ÿ° –‚æ° ¡’§à“„™â®à“¬ Ÿß º≈∑’Ë‰¥âÕ“®‰¡à¥’
‡∑à“∑’Ë§«√ πÕ°®“°π’È¬—ßµâÕß„™â»—≈¬·æ∑¬å‡©æ“–∑“ßÕ’°¥â«¬ ‰¥â¡’
°“√»÷°…“‡√◊ËÕß°“√„™â “√‡Àπ’Ë¬«π”„ à„π°√–¥Ÿ°‡∫â“øíπ∑—π∑’‡æ◊ËÕ
°“√À“¬·≈–§ß¢π“¥¢Õß —π°√–¥Ÿ°µ≈Õ¥¡“‡ªìπ√–¬–¥â«¬‡™àπ
°—π9,15,28  “√®”æ«°∑’Ë‰¡à„™à°√–¥Ÿ°¢Õß¡πÿ…¬å ‡™àπ  “√®”æ«°
§Õ≈≈“‡®π °”≈—ß‡ªìπ∑’Ëπ‘¬¡¡“°¢÷Èπ ‡π◊ËÕß®“°‰¡à¡’°“√µàÕµâ“π

®“°¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬19 ·≈–‰¡à¡’ “√µ°§â“ß‡¡◊ËÕ∂÷ß√–¬–
‡«≈“Àπ÷Ëß  ·µà®“°°“√»÷°…“∑“ß«‘∑¬“‡π◊ÈÕ‡¬◊ËÕ (histology) ¢Õß
∫ÿµ√’ °ÿ≈ª√–¥‘…∞å·≈–§≥–21  °—∫ Kitsugi19 æ∫«à“„π‡¥◊Õπ∑’Ë 6
¬—ß§ß¡’ “√∑’Ë√–∫ÿ‰¡à‰¥âµ°§â“ßÕ¬Ÿà∫â“ß ·≈–¬—ß‰¡àæ∫«à“ ¡’°“√
»÷°…“∑’Ë¬“«π“π°«à“π’È®÷ß¬—ß‰¡à “¡“√∂ √ÿª∂÷ß°“√ ≈“¬µ—«∑’Ë
 ¡∫Ÿ√≥å¢Õß “√π’È‰¥â Õ¬à“ß‰√°Á¥’®“°°“√»÷°…“∑’Ëºà“πÊ ¡“¬—ß‰¡à
æ∫√“¬ß“πº≈‡ ’¬‡√◊ËÕß°“√µ‘¥‡™◊ÈÕÀ√◊Õ°“√µàÕµâ“π¢Õß “√π’È

°“√∂Õπøíπ∑’Ë‰¡à∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕ∑’Ë ‡π◊ÈÕ‡¬◊ËÕ√Õ∫
√“°øíπ‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë™à«¬„Àâ°“√À“¬¢Õß°√–¥Ÿ°‡∫â“øíπ
‡°‘¥‰¥â ¡∫Ÿ√≥å·≈–„π‡«≈“∑’Ë‡À¡“– ¡29 °“√¢Ÿ¥‡¬◊ËÕª√‘∑—πµåÕÕ°
¿“¬À≈—ß°“√∂Õπøíπ ∑”„Àâ·º≈∂ÕπøíπÀ“¬™â“ ‡π◊ËÕß®“°‡¬◊ËÕª√‘
∑—πµå∑”Àπâ“∑’Ë°√–µÿâπ°“√ √â“ß°√–¥Ÿ°‚¥¬°“√‡§≈◊ËÕπµ—« (migra-
tion) ‡¢â“‰ª°≈“ß‡∫â“øíπ·≈–≈‘Ë¡‡≈◊Õ¥ (blood clot) ¿“¬„π‡∫â“
øíπ ‡°‘¥°“√ √â“ß‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—πÀπ“·≈–‡´≈≈å √â“ß°√–¥Ÿ° (os-
teoblasts) ‡æ◊ËÕ √â“ß°√–¥Ÿ°30 πÕ°®“°π’È°“√∂ÕπøíπÀ≈“¬´’Ë„π
‡«≈“‡¥’¬«°—π ·≈–∑”≈“¬°√–¥Ÿ°√–À«à“ß´’Ëøíπ °“√∫’∫°√–¥Ÿ°
‡∫â“øíπ¥â“π°√–æÿâß·°â¡·≈–≈‘Èπ‡¢â“À“°—π ¬—ß‡ªìπ«‘∏’∑”„Àâ°√–¥Ÿ°
≈–≈“¬‰¥â‡√Á«¢÷Èπ¥â«¬31,32

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√„™â “√®”æ«°§Õ≈≈“‡®π ∑’Ë‰¥â

√Ÿª∑’Ë 3 ¿“æ√—ß ’· ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡‡¢â¡¢Õß°√–¥Ÿ°‡∫â“øíπ ¿“¬À≈—ß∂Õπøíπ„π —ª¥“Àå∑’Ë 1, ‡¥◊Õπ∑’Ë 1, ‡¥◊Õπ∑’Ë 4 ·≈–‡¥◊Õπ∑’Ë 6 µ“¡≈”¥—∫ ¢Õß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡»÷°…“
Fig. 3 Radiographic pictures illustrate the changes of bone density of the sockets at 1 week, 1 month, 4 months and 6 months respectively after extraction of control

and study groups

1 week 1 month 4 months 6 months

Control case

Study case
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º≈≈—æ∏å∑’Ë¡’§«“¡·µ°µà“ß°—∫°≈ÿà¡∑’Ë„Àâ‡∫â“øíπÀ“¬‡Õßµ“¡
∏√√¡™“µ‘Õ¬à“ß™—¥‡®π °“√„™â§Õ≈≈“‡®π‡æ◊ËÕ§ß¢π“¥¢Õß —π
°√–¥Ÿ°À≈—ß∂Õπøíπ®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ëπà“®–æ‘®“√≥“π”
¡“„™â

 √ÿª

¢π“¥ —π°√–¥Ÿ°¿“¬À≈—ß∂Õπøíπ¢Õß°≈ÿà¡§«∫§ÿ¡·≈–
°≈ÿà¡»÷°…“¡’¢π“¥‰¡àµà“ß°—πµ—Èß·µàÀ≈—ß∂Õπøíπ„π —ª¥“Àå·√°
®π∂÷ß‡¥◊Õπ∑’Ë 4  ‡¡◊ËÕ∂÷ß‡¥◊Õπ∑’Ë 6 À≈—ß∂Õπøíπæ∫«à“ ¢π“¥ —π
°√–¥Ÿ°·≈–°“√≈–≈“¬µ—«¡’§«“¡·µ°µà“ß°—π„π√–À«à“ß Õß°≈ÿà¡
‚¥¬§à“‡©≈’Ë¬¢Õß§«“¡°«â“ß —π°√–¥Ÿ°¢Õß°≈ÿà¡»÷°…“¡’§à“¡“°
°«à“¢Õß°≈ÿà¡§«∫§ÿ¡ ·≈–§à“‡©≈’Ë¬¢Õß√–¬–∑’Ë«—¥®“°®ÿ¥µË” ÿ¥
¢Õß≈Ÿ°‡À≈Á°∂÷ß®ÿ¥ Ÿß ÿ¥¢Õß°≈“ß‡∫â“øíπ„π°≈ÿà¡»÷°…“¡’§à“πâÕ¬
°«à“„π°≈ÿà¡§«∫§ÿ¡  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥ —π°√–¥Ÿ°„π°≈ÿà¡
‡¥’¬«°—π∑’Ë√–¬–‡«≈“µà“ßÊ À≈—ß∂Õπøíπ„π°≈ÿà¡»÷°…“¡’§«“¡
°«â“ß¢Õß —π°√–¥Ÿ°∑’Ëµ”·Àπàß§Õøíπ‡ª≈’Ë¬π·ª≈ßµ—Èß·µàÀ≈—ß
∂Õπøíπ®π∂÷ß‡¥◊Õπ∑’Ë 4 ·≈â«§ß∑’Ë  §«“¡°«â“ß¢Õß —π°√–¥Ÿ°∑’Ë
µ”·Àπàß√“°øíπ·≈–°“√¬ÿ∫µ—«¢Õß°√–¥Ÿ°¡’¢π“¥§ß∑’Ëµ—Èß·µà
 —ª¥“Àå·√°À≈—ß∂Õπøíπ   ”À√—∫°≈ÿà¡§«∫§ÿ¡¡’§«“¡°«â“ß¢Õß
 —π°√–¥Ÿ°∑’Ë µ”·Àπà ß§Õøíπ·≈–°“√¬ÿ∫µ— «¢Õß°√–¥Ÿ°
‡ª≈’Ë¬π·ª≈ßµ—Èß·µàÀ≈—ß∂Õπøíπ®π∂÷ß‡¥◊Õπ∑’Ë 4 ·≈â«§ß∑’Ë  à«π
§«“¡°«â“ß¢Õß —π°√–¥Ÿ°∑’Ëµ”·Àπàß√“°øíπ¡’¢π“¥‡ª≈’Ë¬π·ª≈ß
µ≈Õ¥√–¬–‡«≈“ 6 ‡¥◊Õπ∑’Ë∑”°“√»÷°…“  · ¥ß«à“‡∑Õ√Ÿæ≈—°
 “¡“√∂≈¥°“√≈–≈“¬¢Õß°√–¥Ÿ°‡∫â“øíπ¿“¬À≈—ß®“°∂Õπøíπ‰¥â

¥—ßπ—Èπ°“√ªÑÕß°—π°“√≈¥¢π“¥¢Õß —π°√–¥Ÿ°∑’Ë„™â
√Õß√—∫°“√„ àøíπª≈Õ¡¥â«¬°“√„™â‡Õ∑’‚≈§Õ≈≈“‡®π ªÕß°å„ à
„π°√–¥Ÿ°‡∫â“øíπ∑—π∑’À≈—ß∂Õπøíπ ®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß√à«¡
°—∫°“√∂Õπøíπ∑’Ë‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕ‡π◊ÈÕ‡¬◊ËÕ√Õ∫√“°øíπ
·≈–°“√æ‘®“√≥“‡≈◊Õ°«‘∏’°“√„ àøíπª≈Õ¡∑’Ë‡À¡“– ¡

§”¢Õ∫§ÿ≥

¢Õ¢Õ∫æ√–§ÿ≥Õ¬à“ß Ÿß √».√”‰æ  ÿ¢ «— ¥‘Ï ≥ Õ¬ÿ∏¬“
Õ¥’µÀ—«Àπâ“¿“§«‘™“™’« ∂‘µ‘ §≥– “∏“√≥ ÿ¢»“ µ√å ¡À“«‘∑¬“≈—¬
¡À‘¥≈  §ÿ≥Õÿ¡“æ√ Õÿ¥¡∑√—æ¬“°ÿ≈ π—°«‘®—¬√–¥—∫ 7  ”π—°ß“π
«‘®—¬ §≥–·æ∑¬»“ µ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈
∑’Ë„Àâ§”™’È·π–·≈–§”ª√÷°…“ „π‡√◊ËÕß°“√·ª≈§«“¡À¡“¬∑“ß ∂‘µ‘
·≈–°“√π”‡ πÕ¢âÕ¡Ÿ≈‡æ◊ËÕ§«“¡ ¡∫Ÿ√≥å¢Õß∫∑§«“¡π’È  ·≈–

√». ∑æ. ÿπ∑√“ æ—π∏å¡’‡°’¬√µ‘ À—«Àπâ“¿“§«‘™“√—ß ’«‘∑¬“ §≥–
∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë‰¥â„Àâ§”™’È·π–
°“√·ª≈¿“æ√—ß ’„π°“√»÷°…“§√—Èßπ’È ·≈–§ÿ≥Õ—…Æ“ §ÿ≥«ÿ≤‘
Àπà«¬°√“øøî° ‚√ß‡√’¬π‡«™π‘∑—»πå §≥–·æ∑¬»“ µ√å·≈–
»‘√‘√“™æ¬“∫“≈  ∑’Ë°√ÿ≥“«“¥¿“æª√–°Õ∫
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Abstract
The aim of this study was to evaluate the effectiveness of Atelo-collagen sponge in ridge preservation after tooth extraction. Ten

patients requiring extractions of 2 molar teeth participated in the study (split-mouth design). Preoperative study models were taken for the
preparation of 3 mm in diameter metal ball holing stents. Following extraction of the teeth, experimental sites were covered with Atelo-
collagen sponge and stay sutured with black silk; control sites were left to heal spontaneously. Patients were scheduled for 4 periodic
appointments after extraction; 1 week, 1 month, 4 months and 6 months. Study models and periapical films were taken at each
appointment. The buccolingual width of the alveolar ridge at cervical third and apical third were measured from the study models while the
height of the alveolar ridge was measured from the films. Data were evaluated using Mann-Whitney U test, Friedman test, and Wilcoxon
signed ranks test. The results revealed statistically significant difference at 4 and 6 months that control sockets had smaller size than
study sockets. The radiographic pictures showed more opacity at the area of socket in study group at the beginning of 4-month-follow up.
A white line was more remarkable at the top of the lesion and the outline of the socket could not be traced. This study indicated that Atelo-
collagen sponge is valuable in preserving alveolar bone in extraction sockets.

Key words : alveolar bone resorption; extraction socket; resorbable biomaterial sponge
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Introduction

The rubber gloves are made from various materials
such as natural latex, plastic and synthetic rubber.  Most
dental health care workers preferably use gloves made from
natural latex, which is derived from the sap of the rubber tree,
Hevea brasiliensis which are superior in barrier property,
tactile sensitivity, flexibility, tear resistance, and elasticity.
Unfortunately, reports of adverse reactions associated with
latex glove also increased.1-4 The adverse reactions can be

Vanida Nimmanon,* Rudee Surarit,† Phimon Atsawasuwan,‡ Chutima  Tiyadechachai ‡

Quantitative and Qualitative Study of Proteins in Rubber Gloves

Abstract
The quantities and qualities of proteins in extracts from eleven glove brands of four glove types, powdered latex examina-

tion gloves, powder-free latex examination gloves, powdered latex surgical gloves, and synthetic (vinyl) gloves, were determined
and compared. All glove extracts were measured for protein concentrations by Bradford’s assay and molecular weights of pro-
teins were identified by use of sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The results showed various quantities
and qualities of proteins in tested gloves. The powdered latex examination gloves had the highest median of protein concentra-
tion (128.84 µg/g), followed by powdered latex surgical gloves(31.48 µg/g), powder-free latex examination gloves (9.99 µg/g),
and synthetic (vinyl) gloves (2.64 µg/g) respectively. Significant differences of protein concentration were found among the glove
types. (p < .05) The qualitative study identified proteins at molecular weights of 11, 12, 26, 31, and 44 kD in latex gloves. The
powdered latex examination gloves contained proteins at molecular weights of 11, 26, 31, and 44 kD, while powder-free latex
examination gloves and powdered latex surgical gloves contained proteins at molecular weights of 11 and 12 kD. The most
common protein had a molecular weight of 11 kD. All latex gloves in this study had proteins, which may induce allergic reactions.
Therefore, individuals who are definitively diagnosed as latex protein hypersensitive should avoid using latex gloves.

Key words : latex protein; rubber gloves

classified in three types:  non-allergenic or irritant reaction,
immediate or type I hypersensitivity, and delayed or type IV
hypersensitivity.1 The type I hypersensitivity is the most seri-
ous reaction, which can vary from skin reaction, systemic
reaction to death.5,6 These reactions are elicited by allergenic
proteins in latex gloves.7 The proteins in latex gloves could be
natural latex proteins of latex sap and modified proteins
caused by manufacturing process. The quantity and quality
of proteins varied from product to product causing different
responses in latex al lergic pat ients.8 Not al l  latex
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proteins could elicit allergic reactions, but only some latex
proteins were allergenic proteins.

In Thailand, there are various glove products from dif-
ferent brands and manufacturers. These gloves may contain
various quantity and quality of proteins that possibly have
different potentials to induce allergic reactions. No informa-
tion about protein content in these gloves was indicated.
Therefore, both health care workers and patients are under a
high potential to expose latex gloves containing high aller-
genic proteins. An epidemiologic study at Siriraj hospital re-
ported a prevalence of latex protein-induced type I hypersen-
sitivity in health care workers at 3.1 %.9 The prevalence may
be decreased if the quantity and quality of proteins in latex
gloves were used as one of the criteria for glove selection.
The present study aims to investigate quantitative and quali-
tative study of protein in commonly used gloves that may
provide useful information about protein contents for glove
selection in order to prevent latex allergy.

Materials and methods

Sample selection and preparation
The eleven commercially available brands of gloves

were used. Ten brands were natural latex gloves and one
brand was synthetic glove.

The gloves were divided into 4 types as follows;
1) Powdered  latex examination gloves (PE)
2) Powder-free latex examination gloves (PF)
3) Powdered latex surgical gloves (PS)
4) Synthetic (vinyl) gloves (ST)

Lot numbers, types, and manufacturers and source of
gloves used in this study are shown in Table 1.

For the quantitative study, fifteen gloves were ran-
domly chosen by chance from one box of each brand that
resulted in a total of 165 gloves while three gloves were
chosen in the same manner for the qualitative study that
resulted in a total of  33 gloves. The smooth area from the
palm to the wrist of each glove was cut into small pieces of
approximately 1x1 cm2 with a pair of sharp and clean scis-
sors.

Protein extraction
Three grams of glove pieces from each of 165 gloves

was put in a plastic bottle containing 15 ml of phosphate
buffer saline (1:5 w/v). All specimens were prepared and
incubated in continuous shaking condition at 150 rpm, 37 °C
for 3 hours in the incubator shaker. Subsequently, the rubber
pieces were removed and centrifuged at 5,000 rpm, 25 °C for
15 minutes to remove powder and other contaminants. The
glove proteins in all supernatants were sequentially precipi-
tated with 5 % trichloroacetic acid and 0.2% phosphotungstic
acid.10 The mixtures were mixed thoroughly after each acid
addition and allowed to stand for 20 minutes in order to be
complete precipitation. The precipitated proteins were washed
once with 15% trichloroacetic acid and recovered by centrifu-
gation at 10,000 rpm, 25 °C for 30 minutes. The precipitated
proteins were re-dissolved in 0.5 ml of 0.2 M sodium hydrox-
ide before subjected to protein determination and sodium
dodecylsulfate-polyacrylamide gel electrophoresis (SDS-
PAGE).

Table1 Details of gloves

Brand name Lot No. Type Manufacturer and/or supplier

Premium  (P) 99060101 PE Union Rubber Glove Ltd. , Thailand

Khemika  (K) 99071501 PE Union Rubber Glove Ltd. , Thailand

Sempermed  (S) 0142 PE Siam Sempermed , Thailand

T.C.  (T) 250598 PE Thai Jong Chemical Industry , Thailand

Dr. Boo  (D) 1377 PE Dr. Boo, Thailand

Khemika   (Kh) 99071501 PF Union Rubber Glove Ltd. , Thailand

Sempermed  (Se) 0257 PF Siam Sempermed , Thailand

Safederm   (Sa) N/A PF Thai Jong Chemical Industry , Thailand

Ansell   (A) N/A PS Ansell Medical, Malaysia

Microtouch   (M) 5865FL1-1 PS Johnson & Johnson , Malaysia

Vinyl   (V) 2C8E ST Baldur, U.S.A.
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Protein determination
The protein content of the extracts was determined by

Bradford’s assay.11 Bovine serum albumin was used as the
standard.

SDS-polyacrylamide gel electrophoresis
Samples were denatured in sample buffer containing

5% 2-mercaptoethanol and subjected to run on 12% SDS-
PAGE (20 µg per lane). After complete electrophoresis, the
proteins were visualized by silver stain plus kit (Bio-Rad,
Richmond, CA, U.S.A.) then dried by modified procedure of
drying method described by Juang  et al.12

Statistical analysis
The protein concentrations of all extracts were calcu-

lated. The calculated data were recorded in the unit of micro-
gram per gram of glove (µg/g) and were analyzed statistically
by using Kruskal-Wallis test and the least significant differ-
ence (LSD) multiple comparison with rank data of protein
concentrations in statistical package, SPSS for windows ver-
sion 9.5. The level of p < .05 indicated the test was signifi-
cantly different.

Results

The result showed the variation of protein concentra-
tion among glove types, which ranged from 0.80 to 283.08
µg/g. The median protein concentrations of powdered latex
examination gloves, powdered latex surgical gloves, powder-
free latex examination gloves, and synthetic (vinyl) gloves
were 128.84, 31.48, 9.99, and 2.64 µg/g, respectively (Table
2). The powdered latex examination gloves had the highest
protein concentration and the greatest range of protein con-
centration. The protein concentration of powder-free latex
examination glove was lower than that of powdered latex
examination gloves and surgical gloves. The synthetic gloves
had the lowest median protein concentration. Analyzed by
Kruskal-Wallis test and LSD with a significant level of p < .05
showed significant differences of protein concentrations
among glove types.

Table 3 showed the comparison of protein concentra-
tions among eleven glove-brands tested in this study.  It
reveals the median and range of protein concentrations found
in different gloves.  It was found that the protein concentra-
tions of most brands were significantly different.  The signifi-

Table 2    The protein concentrations of all glove types

Type PE PF PS ST

Median  protein concentration  (µg/g) 128.84 9.99 31.48 2.64
Range  protein  concentration   (µg/g) 65.67 -283.08 2.08 -14.94 11.12 -69.61 0.80 - 5.25

Table 3   The protein concentrations of all glove brands

Brand name Type Median  protein Range  protein
concentration (µg/g) concentration (µg/g)

Premium (P) PE 86.98 65.67 - 109.66
Khemika (K) PE 112.97 a 102.99 - 142.45
Sempermed (S) PE 118.87 a 84.85 - 157.19
T.C. (T) PE 195.32 b 148.94 - 266.38
Dr. Boo (D) PE 212.40 b 171.06 - 283.08
Khemika (Kh) PF 2.96 c 2.08 - 5.30
Sempermed (Se) PF 9.99 7.16 - 12.89
Safederm (Sa) PF 13.60 d 12.11 - 14.94
Ansell (A) PS 14.52 d 11.12 - 25.77
Microtouch (M) PS 48.34 37.20 - 69.61
Vinyl (V) ST 2.64 c 0.80 - 5.25

Median with the same letter denoted no significant difference (p < .05).
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cant differences were found not only among glove brands
from different glove types but also among glove brands from
the same glove type (p < .05).

The protein bands of powdered latex examination gloves
with estimated molecular weight of 11, 26, 31 and 44 kD were
found (Fig. 1). There were two patterns of molecular weight
distribution. The first pattern found in two brands (lane 2 and

5) had only one protein band at 11 kD, while the second
pattern found in three brands (lane 3, 4, 6) had two distinct
protein bands at 26 and 31 kD and one faint protein band at
44 kD. The protein bands of powder-free latex examination
gloves and powdered latex surgical gloves showed a similar
pattern of protein bands, while synthetic (vinyl) gloves had
nearly undetectable protein bands (Fig. 2).

Fig.1 The characteristics of identified protein bands in powdered latex examination gloves by SDS-PAGE analysis. The molecular weights of standard markers and
identified protein bands were indicated in the left margin and the right margin consequently. On the top, the picture indicates lanes of protein bands vertically;

            lane 1: Standard markers  lane 2: T.C.


lane 3: Khemika


            lane 4: Dr. Boo


lane 5: Sempermed


lane 6: Premium

.

Fig. 2 The characteristics of identified protein bands in powder-free latex examination gloves  (lane 3,6,7), powdered latex surgical gloves (lane 4,5), and synthetic
gloves (lane2)  by SDS-PAGE analysis. The molecular weights of standard markers and identified protein bands were indicated in the left margin and  the right
margin consequently. On the top, the picture indicates lanes of protein bands vertically;

            lane 1: Standard markers lane 2: Vinyl


lane 3: Khemika


            lane 4: Ansell


lane 5: Microtouch


lane 6: Safederm


           lane 7: Sempermed

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Discussion

In the universal precaution, glove wearing was widely
used to prevent both health care workers and patients from
physical, chemical or biological contamination during treat-
ment.1 As the role of specific allergens has yet to be clarified,
current aims at eliminating allergens put an emphasis on
reducing total amounts of protein produced during manufac-
turing. The investigation of latex protein in latex gloves may
be useful for glove selection.

All gloves tested were found to contain residual pro-
teins, which could be extracted and detected. The variation of
protein concentrations was found among tested gloves var-
ied in a wide range from 2.08 to 283.08 µg/g. The result was
consistent with several previous studies although different
methods were used (Table 4).13-18  Protein was also detected
in a very minute amount in vinyl glove was also reported in
other study.19,20 It may be some additional proteins or con-
taminated proteins during manufacturing process.

The comparison of protein concentrations among four
glove types showed that powdered latex examination gloves
had the highest protein concentration, followed by powdered
latex surgical gloves, powder-free latex examination gloves,
and synthetic (vinyl) gloves, respectively. The significant dif-
ferences of protein concentrations were found in different
types and brands. The differences between brands were
found not only in brands of different types but also in brands
of the same type. Two important factors, which could be
responsible for the variation of protein concentrations, were
the difference of manufacturing process and the difference of
initial protein level in raw latex.16

The powdered latex examination gloves had more pro-
tein concentrations than powder-free latex examination gloves.
All brands of powdered gloves had higher protein concentra-
tions. This result conformed to other previous studies that the
powdered gloves generally had more residual latex proteins
and allergens than powder-free gloves.21-23 The comparison
between powdered and powder-free latex examination gloves
from the same brand showed the lower protein concentration
of powder-free latex examination gloves. This result strongly
demonstrated the important effect of manufacturing process
on protein concentration. The gloves from the same brands
had more possibility of manufacturing with the same source
of raw latex, chemical additives, and basic manufacturing
process. Both powdered and powder-free gloves were manu-
factured under the same basic manufacturing process from
dipping process to vulcanization, but only powder-free gloves
had the special post-polymerization treatment for slippery
surface. During wet gel leaching and vulcanization, the wa-
ter-soluble proteins migrated toward and deposit on surface
of gloves. These proteins were subsequently decreased by
chlorination process.4,21 Therefore, the powder-free latex
gloves had less potential to induce latex allergy.21

In the present study, some difference of manufacturing
process provided by manufacturers possibly causes the varia-
tion of protein concentrations among glove brands in the
same glove type.

All proteins of latex gloves found in this study were
similar to those found and reported as allergenic proteins in
many previous studies.9,13-18,22 The tested gloves had various
qualities of proteins. The most common protein molecule had
molecular weight of 11 kD, which presented in all gloves, and

Table 4   The identified allergenic proteins in latex gloves.

Molecular weight (kD)
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the less common of protein molecules had molecular weight
of 12, 26, 31, and 44 kD. The molecular weight of 12 kD was
found in powder-free latex examination gloves, powdered
latex surgical gloves, and synthetic gloves but was not found
in powdered latex examination gloves. While only powdered
latex examination gloves had the molecular weight of 26, 31,
and 44 kD. The five brands of powdered latex examination
gloves had two patterns of molecular weight distribution. The
powder-free latex examination gloves and powdered latex
surgical gloves had a similar pattern of protein molecules
different from powdered latex examination gloves. The mo-
lecular weights of reported allergenic proteins in previous
studies and identified proteins in this study are shown in table
4. In contrast with some previous studies,  all experimented
gloves in this study did not contain major allergens.

The proteins in this study may be natural latex protein
or modified proteins or neoantigens. The 11 kD and 26 kD
protein might be modified proteins resulting from manufactur-
ing process because both proteins were previously found
only in latex gloves but were not found in both latex sap and
ammoniated latex.15  The 31 kD and 44 kD protein were
previously identified in both raw latex and latex glove. These
proteins might be natural latex proteins, which could tolerate
to heat, chemical, washing, and other processing of manu-
facturing process.14-16 The particular 12 kD protein, which was
found only in powder-free latex examination gloves and pow-
dered surgical gloves, might be a neoantigen or modified
protein resulting from manufacturing process of powder-free
gloves and surgical gloves.24

The comparison of results of this study with previous
studies showed that all latex gloves in this study may have
potentials to induce allergic reaction because all molecular
weights of identified proteins were similar to the molecular
weights of previously reported allergenic proteins.9,13-18 How-
ever, the comparison was performed under some different
conditions such as glove sample, method of extraction, method
of protein purification, type (one or two dimension) and gel
percentage of SDS-PAGE. Further study of separated protein
still need to be performed.

The results of present study represented the lack of
quality control, particularly the control of proteins in latex
gloves. In addition, all manufacturers of experimented gloves
did not provide the users for the information about latex
protein and allergen concentrations in their latex gloves or
perhaps they might ignore the investigation of latex proteins.

The quality control of rubber gloves in Thailand such as Thai
industrial standard test and Thai Food and Drugs Administra-
tion test were examined only physiological properties.25-27

The glove users could not have enough information regard-
ing protein level in latex gloves. This study might provide the
useful information about both quantity and quality of proteins
in commonly used gloves, which could be used as a consid-
eration for glove selection. Furthermore, the results of this
study could be used as a preliminary data for further studies
in the allergenic proteins and biological properties of com-
monly used gloves in Thailand.

Conclusion

All latex gloves in this study had proteins. There are
variations in both quality and quantity of proteins among
different brands of gloves widely used in Thailand. The pow-
dered latex gloves contain greater amount of protein than
powder-free gloves.  Latex gloves in this study had proteins,
which may induce allergic reactions. Therefore, precaution
should be taken before selection of gloves in order to avoid
allergy.
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Introduction

In Thailand, fixed prosthesis is gaining high popularity.
Although there are several technologies for constructing the
fixed restorations,1 the porcelain fused to alloy system is the
most popular system for dentists to use for their patients in
part due to its acceptable esthetics, wider application, good
mechanical properties and clinical success. There are many
alloy systems used in dentistry.2 However, they can be roughly
classified into two systems based on nobility of their compo-
sition.3 Firstly, noble metal alloy that is composed mainly
either of gold, platinum or palladium. Secondly, base metal
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alloy that is composed of other metals. Base metal alloys in
prosthetic dentistry usually means Ni-Cr and Co-Cr alloys,
which are popular alloys used for ceramo-metal restoration.
However, Ni-Cr alloy is more favorably used.

In Thailand, almost dental materials are imported. As
the country moves into a free trade market, the quality of the
imported materials comes into question since quality control
is not enforced as well as we lack a proper domestic testing
agency. Although for some products, the manufacturer strictly
controls the quality, the different environment, especially tropi-
cal areas like Thailand, might affect the quality of the mate-
rial, making it different from the original.
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From the above reason, the purpose of this study was
to evaluate mechanical properties of Ni-Cr alloy which are
normally used by dental laboratories in Thailand,  based
upon the ISO 9693 “Dental ceramic fused to metal restorative
materials”4 and the revised version of ISO 9693 that is ISO/
DIS 16744.2 “Dentistry-Base metal materials for fixed dental
restoration”.5 The results would  be a database for the quality
control organization in Thailand and the testing house plan.

Materials and methods

Eight brands of Ni-Cr alloys used for ceramo-metal
restorations were selected for testing in this study. These
alloys are used by commercial laboratories in Thailand and
Faculty of Dentistry, Mahidol university’s laboratory. The brand
names, lot numbers and their compositions are shown in

Table 1. To avoid any commercial conflict, the alloys were
blindly randomized and assigned the letters A to H.

Tensile properties such as percentage elongation, 0.2%
proof stress and ultimate tensile strength were determined
for each alloy according to the ISO 9693 “Dental ceramic
fused to metal restorative materials”,4 and surface hardness
following the ISO 6507-1 “Metallic materials-Vickers hard-
ness test”.6

Tensile specimen preparation and testing
The dumbell-shape specimen, size 3 mm in diameter

and 18 mm testing length with threads end, and its recom-
mended sprue (Fig.1) following the ISO 9693,4 were prepared
by the lost-wax technique. The dumbell specimen wax pat-
terns were prepared by wax injection. The wax was injected
to silicone mold, which was copied from the original dumbell

Brand name Company Lot. number

Table 1 The Ni-Cr alloys used in this study.

Composition (%)

  Ni Cr Mo others

Design-10 Ivoclair, Liechtenstein 9787J 75.4 12.6 8.0 4.0

Ceradium V Matech Inc., USA 062800 70.0 19.0 6.2 4.8

Wiron 99 BECO, Germany 1408 65.0 22.5 9.5 3.0

Wirocer BECO, Germany 1391 66.5 22.0 9.0 2.5

Haranium NA Kulzer, Switzerland 64600957 59.3 24.0 10.0 6.7

Superalloy EX-3 Noritake, Japan 11105-2 62.8 19.1 7.1 11.0

Unimetal Shofu, Japan 090002 77.0 14.0 4.7 4.3

Sankin NNB Sankin, Japan J50033 63.0 28.0 5.0 4.0

Note: all alloys were blindly assigned the letters A to H (not in order).

Fig.1 The schematic picture of the tensile test specimen with sprues, following the ISO 9693 “Dental ceramic fused to metal restorative materials” (dimensions in
millimetres).
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specimen with its sprue, by wax injector (Oma wax inject 012,
Oma tools and machinery, Bangkok, Thailand). The acrylic
rod, size 3 mm in diameter was placed in the mold before
injected wax to ensure the specimen testing size. The wax
patterns were invested using phosphate bonded investment
(Power cast, Whip Mix Corp., Louisville, USA). After the
investment was set for at least 1 hour, it was place into an
automatic oven (OVMAT 9, F.lliManfredi, Pinorolo, Italy) then
casted using an induction machine (TIM500Plus, Dentalfarm,
Torino, Italy) following each alloy’s instruction. After casting,
the specimens were de-casted, sprue cut off, the surface
finished to free from beads, and the thread end were finished
to fit the testing jig. Imperfect specimens such as specimens
containing a lot of bubbles, cracked or incorrect size, were
discarded from the test.  Six specimens from each brand
were tested.

The finished specimens were then heat treated at 700°C
for 15 min in an air oven. The gauge length (15 mm) on the
test sample was marked by tungsten sharp rod. The exact
original gauge length (L

0
) and original cross-section length

were determined by a measuring microscope (MM-11C, Nikon,
Tokyo, Japan).

The tensile test was performed using a universal test-
ing machine (Instron 5566, Instron, England) at a crosshead
speed of 1.5 mm/min until the specimen broke. Two broken
pieces of the specimen were carefully fitted back together
and the gauge length after rupture (L

1
) was then measured.

The percentage elongation after rupture was calculated by
the formula: (L

1
- L

0
/ L

0
) * 100. Using the stress-strain curve of

tensile test, the 0.2% proof stress was determined by the
value at 0.2% offset level.  The ultimate tensile strength was
also obtained.

Hardness specimen preparation and testing
Square plate specimen, size 10x10x1 mm was pre-

pared at the same time as the tensile specimens. The 1 mm
thick acrylic plate were cut to size 10x10 mm. The plate was

attached to the tensile specimen pattern’s sprue, then in-
vested and casted. After casting, the surface of the specimen
was finished to make it free from beads. Imperfect specimens
were discarded from the test. Six specimens from each brand
were tested.

The specimens were heat treated at 700°C for 15 min
in the air oven and then fixed into acrylic for polishing. The
specimens were polished with 600-,1000- and 1500-grit sand
papers, followed by 3 micron diamond paste and aluminum
oxide paste until a mirror-like surface was achieved.

The hardness testing was carried out using a  Vickers
hardness tester (Mitutoyo G3, Mitutotyo, Tokyo, Japan) fol-
lowing the ISO 6507-1” Mettallic materrals-Vickers hardness
test”.6  The hardness of each specimen was averaged from
the hardness at nine positions on the specimen according to
the ISO 6507-1.

Data analysis
The data were analyzed for the difference between

the products by one-way ANOVA and Tukey’s test. The per-
centage elongation and 0.2% proof stress, required by ISO
96934 were compared with the values specified in the stan-
dard (≥ 3% for percent elongation and ≥ 250 MPa for 0.2%
proof stress). The ISO standard criteria indicated that if two
of the six specimens failed to meet the requirement, the alloy
failed the test. The ultimate tensile strength and surface
hardness, based on the criteria of the revised version of ISO
9693 that is ISO/DIS 16744.2 “Dentistry-Base metal materi-
als for fixed dental restoration”,6 were compared with the
10% range of the company indicated values.

Results

Table 2 shows the results of the alloy properties with
statistical comparison. All alloys showed large variation in the
tested properties from each others. The percentage elonga-
tion ranged from 1.87 to 47.57%. Alloy B, C, G and H showed

Table 2   The properties of the tested alloys.

Percentage  0.2% Proof stress Ultimate            Surface hardness
 Alloy elongation (MPa ± SD) tensile strength (VHN ± SD)

(% ± SD) (MPa ± SD)

A 8.0 ± 3.2a 776.5 ± 82.5h 988.2 ± 85.0j 381.8 ± 6.4o,p,q

B 18.4 ± 6.8b 522.2 ± 51.3g 756.9 ± 79.6i 347.5 ± 43.6m,n,o,p,q

C 25.4 ± 3.1b,c,d 362.4 ± 24.7e,f,g 649.1 ± 31.2i 226.0 ± 16.4l

D 4.5 ± 3.3a 439.9 ± 28.1e,f,g 661.9 ± 82.9i 327.3 ± 43.8m,n,o

E 1.9 ± 1.3a 433.5 ± 149.8e,f,g 674.1 ± 41.4i 317.7 ± 47.7m

F 8.6 ± 2.0a 720.9 ± 189.2h 1211.4 ± 80.9k 397.2 ± 49.5q

G 32.1 ± 7.7d 370.3 ± 12.8e,f,g  673.7 ± 27.5i 218.3 ± 21.0l

H 47.6 ± 7.6c 335.9 ± 17.6e 675.8 ± 37.7i 196.9 ± 3.7l

Note: the same superscript alphabet that read down the column showed no significant difference (p > .05, Tukey’s test).
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higher elongation from the others. Proof stress ranged from
335.93-776.49 MPa. Alloy A and F showed higher proof stress
from the others. Ultimate tensile strength ranged from 649.10-
1211.41 MPa. Alloy A and F showed extremely higher strength
from the others. The surface hardness ranged from 196.92-
397.21 VHN.

Table 3 shows the comparison of the percentage elon-
gation and 0.2% proof stress with the ISO requirement. ISO
required more than 3% for percentage elongation and more
than 250 MPa for 0.2% proof stress. Alloy D and E did not
pass the ISO standard criteria for percentage elongation

(more than two specimens showed the values less than 3%).
Table 4 shows the surface hardness values of the tested

alloys compared with the 10% range of the manufacturers’
indicated values. Alloy A, B, C and D showed higher surface
hardness than the 10% range of the manufacturers’ indicated
values.

Table 5 shows the ultimate tensile strength compared
with the 10% range of the manufacturers’ indicated values.
Three companies indicated the alloy’s ultimate strength while
the others did not. Alloy C and D showed an ultimate strength
close to the company’s indicated value. Alloy A showed a
much higher value than the company’s value.

Table 3 Percentage elongation and 0.2% Proof stress compared with the ISO standard requirements* and criteria.**

Percentage elongation 0.2% Proof stress
Alloy ( ≥ 3%) (≥ 250 MPa)

A pass pass
B pass pass
C pass pass
D fail (4 of 6 failed) pass
E fail (5 of 6 failed) pass
F pass pass
G pass pass
H pass pass

* ISO standard required minimum 3 % for percentage elongation and minimum 250 MPa for 0.2% proof stress.
** ISO standard criteria indicated that if two of six specimens failed to meet the requirement, the alloy failed the test.

Table 4 Surface hardness of the tested alloys compared with ±10% manufacturers’ indicated values.

Surface Manufacturer Result
Alloy  Hardness indication

(HV) (± 10%)

A 381.82 230 (207.0-253.0) Higher
B 347.46 180 (162.0-198.0) Higher
C 226.03 185 (166.5-203.5) Higher
D 327.27 255 (229.5-280.5) Higher
E 317.70 335 (301.5-368.5) Within range
F 397.21 396 (356.4-435.6) Within range
G 218.25 200 (180.0-220.0) Within range
H 196.92 180 (162.0-198.0) Within range

Table 5  Ultimate tensile strength of the tested alloys compared ±10% manufacturers’ indicated values.

Ultimate Manufacturer Result
Alloy tensile strength indication

(MPa) (± 10%)

A 988.21 593 (533.7-652.3) Higher
B 756.94 not indicated N/A
C 649.10 650 (585.0-715.0) Within range
D 661.99 650 (585.0-715.0) Within range
E 674.13 not indicated N/A
F 1121.41 not indicated N/A
G 673.69 not indicated N/A
H 675.84 not indicated N/A
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DISCUSSION

In a free trade market, quality control of imported mate-
rials is not strongly rigorously carried out and given due to the
lack of domestic testing house. The material quality is in
question. Some laboratories claimed that they chose the high
quality materials, which had highly quality control. The prop-
erties were indicated in the label and proved suitable for
restoration. Moreover, some laboratories believed that alloys
with similar composition from different companies should show
similar properties.

The results in Table 2 indicated that some popularly
selected Ni-Cr alloys showed highly different properties from
each other. This data conformed to several studies that differ-
ent Ni-Cr alloys showed large variation in mechanical proper-
ties.7-9 Veterans administration medical center in USA10 com-
pared the mechanical properties of several dental alloys in-
cluding 3 Ni-Cr alloys across the laboratories both commer-
cial or research laboratories, and torch cast or induction cast.
They found that different laboratories had no effect on the
properties of Ni-Cr alloys. Therefore, the significance of these
properties has not been well explained.7,10-12

The results of this study, when compared with the ISO
standard requirements,4 Alloy D and E did not pass the mini-
mum criteria for good alloy for ceramo-metal restoration.
They did not pass the minimum requirement for percentage
elongation. Alloy D showed 4 of 6 specimens failed to meet
the minimum requirement while alloy E showed 5 of 6 speci-
mens failed. This property represents the ductility of the
material. It is quite important from a dental standpoint. The
material can withstand above the proportional limit with a
certain amount of permanent deformation before fracture.
Although for the 0.2% proof stress, all alloys in this study
passed the minimum requirement (250 MPa). However, if
they faced abnormal stress, those two alloys would fail easier
than the others. For the ultimate tensile strength, this prop-
erty is not a critical property. It showed only the highest
strength, which the alloy can withstand before fracture. From
a dental standpoint, this value offers no significant interpreta-
tion. Only three from eight companies reported this property
value to customers. However, only two companies reported a
value close to that in our study. Another reported 30% lower
than the actual strength. For surface hardness, this property
influence the working ability of the alloy and cause higher
wear of the opposing tooth because of excessive hardness.
This study found that 4 of 8 brands (alloy A-D), reported a
hardness value lower than the actual tested value.

From all the results of this study, alloy D and E did not
pass the standard required for percentage elongation, alloy
A, B, C, D reported lower hardness value to the customer.
This means that 5 of 8 brands in this study had a problem in
quality for use as a good restoration. This result suggests
that the strong quality control should be conducted to screen
imported materials for the good oral health of Thai people. A

domestic testing house should be established to ensure qual-
ity control.

Conclusion

Two of eight products of Ni-Cr alloy in this study did not
pass the critical property requirement for percentage elonga-
tion. Four products reported lower hardness value to cus-
tomer.  The strong quality control should be conducted.  A
domestic testing house should be established to ensure qual-
ity control.
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‚≈À–‡®◊Õπ‘°‡°‘≈ ‚§√‡¡’¬¡ ‡ªìπ‚≈À–∑’Ë‰¥â√—∫§«“¡π‘¬¡„™â„π√–∫∫¥—ß°≈à“«¡“° ‡π◊ËÕß®“°¡’ ¡∫—µ‘∑“ß°≈∑’Ë¥’ ·≈–√“§“‰¡à Ÿß¡“° Õ¬à“ß‰√
°Áµ“¡‚≈À–¥—ß°≈à“«®”µâÕßπ”‡¢â“®“°µà“ßª√–‡∑»∑—ÈßÀ¡¥ ‚¥¬∑’Ë‰¡à‰¥â√—∫°“√µ√«® Õ∫§ÿ≥¿“æÕ¬à“ß‡§√àß§√—¥ ‡π◊ËÕß®“°¢“¥Àπà«¬ß“π
µ√«® Õ∫ ¥—ßπ—Èπ‚§√ß°“√«‘®—¬π’È®÷ß∑”¢÷Èπ‡æ◊ËÕ µ√«® Õ∫ ¡∫—µ‘∑“ß°≈¢Õß‚≈À–‡®◊Õ¥—ß°≈à“« µ“¡¡“µ√∞“ππ“π“™“µ‘∑’Ë 9693 ‡√◊ËÕß
‚≈À–‡®◊Õ ”À√—∫ß“π§√Õ∫øíπ‚≈À–‡§≈◊Õ∫°√–‡∫◊ÈÕß ‡≈◊Õ°‚≈À–‡®◊Õ‚≈À–‡®◊Õπ‘°‡°‘≈ ‚§√‡¡’¬¡ ¡“ 8 ¬’ËÀâÕ  ‡æ◊ËÕ‰¡à„Àâ‡°‘¥ªí≠À“∑“ß°“√
§â“ ‚≈À–‡®◊Õ¥—ß°≈à“«®–∂Ÿ°µ—Èß™◊ËÕ¥â«¬Õ—°…√¬àÕ π”¡“∑”°“√∑¥ Õ∫ ¡∫—µ‘∑“ß°≈ „π‡√◊ËÕß§«“¡·¢Áßº‘«  ¡∫—µ‘∑’Ë‡°’Ë¬«¢âÕß°—∫°“√µâ“π·√ß¥÷ß
‡™àπ √âÕ¬≈–°“√¬◊¥ §«“¡‡§âπæ‘ Ÿ®πå√âÕ¬≈–0.2 ·≈–§«“¡µâ“π·√ß¥÷ß Ÿß ÿ¥ º≈°“√∑¥ Õ∫æ∫«à“ ‚≈À–‡®◊Õ·µà≈–¬’ËÀâÕ¡’ ¡∫—µ‘∑“ß°≈∑’Ë
·µ°µà“ß°—π¡“° ¡’ 2 ¬’ËÀâÕ (A ·≈– E) ∑’Ë‰¡àºà“π‡°≥∑å¡“µ√∞“ππ“π“™“µ‘«à“¥â«¬‡√◊ËÕß√âÕ¬≈–°“√¬◊¥ ·≈– Õ’° 4 ¬’ËÀâÕ (A, B, C ·≈– D)
∫Õ°§à“§«“¡·¢Áßº‘«µË”°«à“§«“¡‡ªìπ®√‘ß ®“°º≈°“√∑¥ Õ∫®–‡ÀÁπ‰¥â«à“ ‚≈À–‡®◊Õ¥—ß°≈à“«®”‡ªìπµâÕß‰¥â√—∫°“√µ√«® Õ∫§ÿ≥¿“æ
Õ¬à“ß®√‘ß®—ß·≈–‡§√àß§√—¥ Àπà«¬ß“πµ√«® Õ∫µâÕß‰¥â√—∫°“√µ—Èß¢÷Èπ‡æ◊ËÕ√Õß√—∫ß“π¥—ß°≈à“«

°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß‚≈À–‡®◊Õæ◊Èπ∞“π ”À√—∫ß“π§√Õ∫øíπ‚≈À–

‡§≈◊Õ∫°√–‡∫◊ÈÕß

µÕπ∑’Ë 1  ¡∫—µ‘∑“ß°≈

 ¡™“¬ Õÿ√æ’æ≈*, æ’√–  ‘∑∏‘Õ”π«¬ *

* ¿“§«‘™“∑—πµ°√√¡ª√–¥‘…∞å §≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈
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