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

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§ å  ‡æ◊ËÕ»÷°…“§«“¡·µ°µà“ß¢Õß§à“√–¬–∑“ß·≈–§à“¡ÿ¡∑’Ë«—¥‰¥â®“°¿“æ√—ß ’°–‚À≈°»’√…–¥â“π¢â“ß

¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª ”À√—∫«‘‡§√“–Àå¿“æ√—ß ’°–‚À≈°»’√…– 5 ‚ª√·°√¡ ‡ª√’¬∫‡∑’¬∫°—∫°“√«‘‡§√“–Àå

¥â«¬¡◊Õµ“¡‡°≥±å¢Õß ‰µ‡πÕ√å ·≈–‡°≥±å¢Õß√‘°‡°∑ å

«— ¥ÿ·≈–«‘∏’°“√  ‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß®“°¿“æ√—ß ’°–‚À≈°»’√…–¥â“π¢â“ß¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑“ß∑—πµ°√√¡

®—¥øíπ∑’Ë§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ®”π«π 32 §π Õ“¬ÿ√–À«à“ß 11-27 ªï (‡©≈’Ë¬ 16.06 ªï)

øíπÕ¬Ÿà„π√–¬–øíπ·∑â ‰¡à¡’øíπ§ÿ¥À√◊Õæ¬“∏‘ ¿“æ¡“∫—ß∑—∫√“°øíπÀπâ“·≈–øíπ°√“¡·∑â´’Ë∑’ËÀπ÷Ëß π”¿“æ√—ß ’¡“

≈Õ°≈“¬ ·≈–°”Àπ¥®ÿ¥Õâ“ßÕ‘ßµ“¡«‘∏’°“√«‘‡§√“–Àå¢Õß‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª 5 ‚ª√·°√¡ §◊Õ  1. Dentofacial

planner  2. Quick-ceph image  3. RMOûs Jiffy Orthodontic Evaluation  4. Compu-ceph  5. OTP  √«¡∑—Èß

«‘‡§√“–Àå¥â«¬¡◊Õ®“°¿“æ≈Õ°≈“¬ «—¥§à“√–¬–∑“ß·≈–§à“¡ÿ¡µ“¡‡°≥±å¢Õß ‰µ‡πÕ√å·≈–‡°≥±å¢Õß√‘°‡°∑ å  √«¡ 18

µ—«·ª√  ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¥â«¬ ∂‘µ‘«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬«∑’Ë√–¥—∫π—¬ ”§—≠

.05 ‡¡◊ËÕæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ ®÷ß∑¥ Õ∫·∫∫®—∫§ŸàæÀÿ§Ÿ≥µ“¡«‘∏’¢Õß∑Ÿ°’¬å

º≈°“√»÷°…“  æ∫§«“¡·µ°µà“ß¢Õß§à“ Pog-NB (¡¡.) ¢Õß‚ª√·°√¡ JOE ·≈–§à“ U6-PTV (¡¡.), L1-APO

(Õß»“) ·≈– Facial axis (Õß»“) ¢Õß‚ª√·°√¡ Compu-ceph  ´÷Ëß¡’‡æ’¬ß 4 §à“ ®“°§à“µ—«·ª√∑’Ë„™â∑—ÈßÀ¡¥ 18 §à“

 √ÿª   ‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª∑—Èß 5 ‚ª√·°√¡  “¡“√∂„™â∑¥·∑π°“√«‘‡§√“–Àå¥â«¬¡◊Õ‰¥â °“√‡≈◊Õ°„™âÕÿª°√≥å

 ”À√—∫π”¢âÕ¡Ÿ≈‡¢â“‡§√◊ËÕß§«√æ‘®“√≥“§«“¡‡À¡“– ¡ §«√√Ÿâ«‘∏’°“√„™â‚ª√·°√¡Õ¬à“ß∂Ÿ°µâÕß·≈–§«√¡’§«“¡√Ÿâ∑“ß¥â“π

°“√«‘‡§√“–Àå¿“æ√—ß ’¢Õß°–‚À≈°»’√…– ‡™àπ §”π‘¬“¡¢Õß®ÿ¥Õâ“ßÕ‘ß∑’Ë„™â·≈–°“√°”Àπ¥®ÿ¥„Àâ∂Ÿ°µâÕß §«“¡·µ°µà“ß

∑’Ëæ∫®“°°“√»÷°…“π’È‡π◊ËÕß®“°§”π‘¬“¡∑’Ë·µ°µà“ß¢Õß®ÿ¥Õâ“ßÕ‘ß¢Õß‚ª√·°√¡ ”‡√Á®√Ÿª∑’Ë„™â ·≈–«‘∏’°“√«—¥¢Õß‚ª√·°√¡

(« ∑—πµ ®ÿÃ“œ 2548;28:29-38)

§” ”§—≠:  °“√«‘‡§√“–Àå¥â«¬¡◊Õ; °“√«‘‡§√“–Àå¿“æ√—ß ’°–‚À≈°»’√…–; ‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª

« ∑—πµ ®ÿÃ“œ 2548;28:29-38
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‡°‘¥¢÷Èπ‰¥â∑ÿ°¢—ÈπµÕπ‡√‘Ë¡µ—Èß·µà°“√∂à“¬¿“æ√—ß ’¢Õß°–‚À≈°

»’√…–´÷Ëß‡ªìπ«—µ∂ÿ 3 ¡‘µ‘·≈â«∑”‡ªìπ¿“æ 2 ¡‘µ‘ Õ“®¡’°“√¢¬“¬

·≈–°“√∫‘¥‡∫’È¬« (enlargement and distortion) ‡π◊ËÕß®“°·π«

≈”· ß¢Õß√—ß ’‰¡à¢π“π°—π ´÷Ëß‡√’¬°«à“ §«“¡º‘¥æ≈“¥®“°

·π«√—ß ’ (errors of projection) ∑”„Àâ®ÿ¥Õâ“ßÕ‘ßÀ√◊Õ‚§√ß √â“ß

∑’Ë‰¡à‰¥âÕ¬Ÿà„π√–π“∫‡¥’¬«°—π‡°‘¥°“√¢¬“¬‰¡à‡∑à“°—π °“√·°â‰¢

®–µâÕß≈¥§«“¡º‘¥æ≈“¥‚¥¬§«∫§ÿ¡°“√∂à“¬¿“æ√—ß ’„Àâ

‰¥â¡“µ√∞“π‡¥’¬«°—π ·≈–®—¥µ”·Àπàß»’√…–„Àâ§ß∑’Ë∑ÿ°§√—Èß∑’Ë

∂à“¬¿“æ√—ß ’ ‡æ◊ËÕ„Àâ “¡“√∂π”¡“»÷°…“‡ª√’¬∫‡∑’¬∫°—π‰¥â

ª√–°“√µàÕ¡“‡√’¬°«à“ §«“¡º‘¥æ≈“¥®“°°“√æ‘ Ÿ®πå®ÿ¥ (errors

of identification) ‡ªìπ§«“¡º‘¥æ≈“¥∑’Ë‡°‘¥®“°°“√°”Àπ¥®ÿ¥

®“°‚§√ß √â“ß∑“ß°“¬«‘¿“§»“ µ√å ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫ 4 ªí®®—¬ §◊Õ

1. µ”·Àπàß¢Õß®ÿ¥ —ß‡°µ∑“ß°“¬«‘¿“§

2. §«“¡™—¥‡®π¢Õß®ÿ¥ —ß‡°µ∫π¿“æ√—ß ’ µ”·Àπàß¢Õß

®ÿ¥ —ß‡°µ∑“ß°“¬«‘¿“§

3. §«“¡™—¥‡®π¢Õßπ‘¬“¡¢Õß®ÿ¥Õâ“ßÕ‘ß

4. ª√– ∫°“√≥å¢ÕßºŸâ∑”°“√«‘®—¬

·≈–ª√–°“√ ÿ¥∑â“¬‡ªìπ§«“¡º‘¥æ≈“¥®“°°“√«—¥ ´÷Ëß‡°‘¥®“°

°“√‡™◊ËÕ¡®ÿ¥¥â«¬¥‘π Õ ·≈–«—¥√–¬–¥â«¬‰¡â∫√√∑—¥ À√◊Õ«—¥¡ÿ¡

¥â«¬‰¡â‚ª√·∑√°‡µÕ√å (cephalometric tracing template

protractor) ∂â“¥‘π Õ¡’¢π“¥„À≠àÀ√◊Õ‰¡â∫√√∑—¥¡’§«“¡

≈–‡Õ’¬¥‰¡à‡æ’¬ßæÕÀ√◊Õ “¬µ“¢ÕßºŸâ«—¥‰¡à¥’°Á®–¡’º≈µàÕ§à“

∑’ Ë« —¥ ®÷ß§«√∑”„π ¿“«–∑’ Ë‡À¡“– ¡·≈–„™â‡§√◊ ËÕß¡◊Õ∑’ Ë¥’

°“√„™â§Õ¡æ‘«‡µÕ√å®– “¡“√∂≈¥§«“¡º‘¥æ≈“¥π’È‰¥â 9-11

¡’ºŸâ«‘®—¬À≈“¬∑à“π»÷°…“°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‡æ◊ËÕ

«‘‡§√“–Àå¿“æ∂à“¬√—ß ’¢Õß°–‚À≈°»’√…– ́ ÷Ëß¡’§«“¡À≈“°À≈“¬

¢Õß‚ª√·°√¡ ‡√‘Ë¡µ—Èß·µà°“√π”¿“æ√—ß ’¢Õß°–‚À≈°»’√…–¡“

‡¢â“‡§√◊ ËÕß§Õ¡æ‘«‡µÕ√å ∫“ß‚ª√·°√¡µâÕßπ”¿“æ√—ß ’¡“

§—¥≈Õ°√“¬≈–‡Õ’¬¥¢Õß‚§√ß √â“ß„∫Àπâ“°àÕπ ∫“ß‚ª√·°√¡„™â

°“√∑”¿“æ√—ß ’¢Õß°–‚À≈°»’√…–„Àâ‡ªìπ¿“æ¥‘®‘µÕ≈ (digital

image) ´÷Ëß¡’«‘∏’°“√·µ°µà“ß°—π‚¥¬ “¡“√∂„™â¿“æ®“°°≈âÕß

«‘¥’‚Õ À√◊Õ °“√°√“¥¿“æ (scan) ®“°¿“æ√—ß ’À√◊Õ°“√„™âÕÿª°√≥å

µàÕæà«ßÕ◊ËπÊ ‡™àπ ·ºß√—∫¿“æ®“°‡§√◊ËÕß∂à“¬¿“æ√—ß ’‚¥¬µ√ß

(radiograph sensor) æ∫«à“§«“¡·µ°µà“ß„π°√√¡«‘∏’∫—π∑÷°

¢âÕ¡Ÿ≈ ‰¥â·°à §«“¡≈–‡Õ’¬¥¢Õß¿“æ (resolution)  √–¥—∫ ’„π

∑“ß‡∑§π‘°¢Õß§Õ¡æ‘«‡µÕ√å (bits, gray scale) ·≈–™π‘¥¢Õß

‰ø≈å∑’Ë„™â (format) ∫“ß‚ª√·°√¡ “¡“√∂‡æ‘Ë¡§«“¡™—¥ À√◊Õª√—∫

∫∑π”

°“√«‘‡§√“–Àå¿“æ√—ß ’°–‚À≈°»’√…–¥â“π¢â“ß (lateral

cephalometric analysis) ‰¥â∂Ÿ°æ—≤π“·≈–π”¡“„™â∑“ß

∑—πµ°√√¡ ‚¥¬ Dr. Broadbent1 (orthodontist, US) ·≈–

Dr. Hofrath2 (prosthodontist, Germany) „πªï §.». 1931

‚¥¬°”Àπ¥¡“µ√∞“π„π°“√∂à“¬¿“æ√—ß ’·≈–¡’‡§√◊ ËÕß¡◊Õ

¬÷¥»’√…–‡æ◊ ËÕ„ÀâÕ¬Ÿ à„πµ”·Àπàß§ß∑’ Ë∑ÿ°§√— Èß∑’ Ë∂à“¬¿“æ√—ß ’

∑”„Àâ “¡“√∂π”¡“‡ª√’¬∫‡∑’¬∫°—π‰¥â π—∫®“°‡«≈“π—Èπ‰¥â¡’°“√

æ—≤π“Õ¬à“ßµàÕ‡π◊ËÕß ‚¥¬‡√‘Ë¡π”¡“„™â»÷°…“°“√‡®√‘≠‡µ‘∫‚µ

¢Õß‚§√ß √â“ß„∫Àπâ“·≈–°–‚À≈°»’√…– „™â«‘‡§√“–Àå≈—°…≥–

‚§√ß √â“ß„∫Àπâ“·≈–°“√ ∫øíπ ́ ÷Ëß¡’«‘∏’°“√«‘‡§√“–Àåµ“¡‡°≥±å

µà“ßÊ ‡™àπ ∫’¬Õ√å§ (Bjork)  ‡∫Õ√å ‚µπ (Burstone)  ¥“«π å

(Downs)   ‰µ‡πÕ√å (Steiner)  ∑«’¥ (Tweed)  ‰√‡¥≈ (Riedel)

√‘°‡°∑ å (Ricketts)  ·´´‚´π’ (Sassouni)  ·≈–·¡Á°π“¡“√“

(McNamara) ‡ªìπµâπ3-7 ·≈–„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√«‘®—¬∑“ß

∑—πµ°√√¡®—¥øíπ ‡™àπ °“√»÷°…“‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“∑“ß

∑—πµ°√√¡®—¥øíπ¥â«¬‡§√◊ËÕß¡◊Õ∑“ß∑—πµ°√√¡®—¥øíπ™π‘¥µà“ßÊ

·≈–π”º≈°“√«‘®—¬¡“„™â„π°“√ —ß‡§√“–Àå ‚¥¬π”¡“„™â„π°“√

«“ß·ºπ°“√√—°…“∑“ß∑—πµ°√√¡®—¥øíπ  √â“ß‡ªìπ¿“æ°”Àπ¥

«—µ∂ÿª√– ß§å∑“ß∑—πµ°√√¡®—¥øíπ (visual treatment objec-

tives) ®π∂÷ßªí®®ÿ∫—ππ’È¡’°“√π”§Õ¡æ‘«‡µÕ√å¡“„™â„πß“π¥â“π

µà“ßÊ ‡™àπ °“√ √â“ß‚ª√·°√¡ ”À√—∫«‘‡§√“–Àå¿“æ∂à“¬√—ß ’¢Õß

°–‚À≈°»’√…– ´÷Ëß¡’§«“¡ “¡“√∂«‘‡§√“–ÀåÀ“§«“¡º‘¥ª°µ‘

¢Õß‚§√ß √â“ß„∫Àπâ“·≈–øíπ «“ß·ºπ°“√∫”∫—¥√—°…“∑“ß

∑—πµ°√√¡®—¥øíπ‚¥¬ √â“ß¿“æ°”Àπ¥«—µ∂ÿª√– ß§å·≈–

 “¡“√∂´âÕπ¿“æ‡æ◊ËÕ¥Ÿ§«“¡·µ°µà“ß√–À«à“ß°“√√—°…“∑“ß

∑—πµ°√√¡®—¥øíπ °“√„™â§Õ¡æ‘«‡µÕ√å™à«¬„Àâ°“√«‘‡§√“–Àåßà“¬

¢÷ Èπª√–À¬—¥‡«≈“‚¥¬°“√°”Àπ¥®ÿ¥∑’ Ë„™â„π°“√«‘‡§√“–Àå

‚ª√·°√¡®–∑”Àπâ“∑’Ë«—¥¡ÿ¡·≈–√–¬–∑“ß  ”À√—∫°“√«‘‡§√“–Àå

π”¡“‡ª√’¬∫‡∑’¬∫°—∫§à“ª°µ‘·≈â«√“¬ß“πº≈°“√«‘‡§√“–ÀåÕÕ°¡“

„π‡™‘ßæ√√≥π“‰¥â πÕ°®“°π’È ¬—ß “¡“√∂‡°Á∫¢âÕ¡Ÿ≈‰«â»÷°…“

„π√Ÿª·∫∫∞“π¢âÕ¡Ÿ≈∑”„Àâ “¡“√∂‡√’¬°¢÷ Èπ¡“„™â‰¥âÕ¬à“ß

 –¥«°·≈–√«¥‡√Á«¡“°°«à“°“√§âπ¥â«¬¡◊Õ8

‡π◊ËÕß®“°°“√«‘‡§√“–Àå¿“æ∂à“¬√—ß ’¢Õß°–‚À≈°»’√…–

‡ªìπ°“√«‘‡§√“–Àå‚¥¬°“√«—¥¡ÿ¡ À√◊Õ√–¬–∑“ß√–À«à“ß‚§√ß √â“ß

µà“ßÊ ¢Õß„∫Àπâ“·≈–øíπ ´÷Ëß„™â«‘∏’°”Àπ¥®ÿ¥Õâ“ßÕ‘ß‡æ◊ËÕ‡ªìπ

µ—«·∑π¢Õß‚§√ß √â“ß §«“¡º‘¥æ≈“¥„π°“√«‘‡§√“–Àå “¡“√∂

 ¢Õß„∫Àπâ“·≈–øíπ
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√–¥—∫§«“¡‡¢â¡¢Õß¿“æ∑”„Àâ¡’º≈µàÕ°“√«‘‡§√“–Àå ·µà¬—ß‡ªìπ
∑’Ë∂°‡∂’¬ß°—π«à“®–„Àâº≈°“√«‘‡§√“–Àå∑’Ë¥’°«à“À√◊Õ‰¡à ¢—ÈπµàÕ‰ª
§◊Õ «‘∏’°“√°”Àπ¥®ÿ¥  “¡“√∂∑”‰¥â‚¥¬„™â‡§√◊ËÕß°”Àπ¥æ‘°—¥
(digitizer) À√◊Õ°“√„™â‡¡â“ å (mouse) ™’È∑’Ë®ÿ¥Õâ“ßÕ‘ß À≈—ß®“°π—Èπ
‡§√◊ËÕß®–π”¢âÕ¡Ÿ≈‰ª«‘‡§√“–Àå·≈–√“¬ß“πº≈µ“¡∑’ËµâÕß°“√12-17

°“√»÷°…“π’È‡æ◊ËÕª√–‡¡‘πº≈°“√«‘‡§√“–Àå¿“æ∂à“¬√—ß ’
°–‚À≈°»’√…–¥â“π¢â“ß¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª°—∫
°“√«‘‡§√“–Àå¥â«¬¡◊Õ ‚¥¬‡ª√’¬∫‡∑’¬∫§à“§«“¡·µ°µà“ß¢Õß
√–¬–∑“ß·≈–§à“¡ÿ¡®“°°“√°”Àπ¥®ÿ¥·≈–√–π“∫Õâ“ßÕ‘ß∑“ß
°“¬«‘¿“§¢Õß à«π°√–¥Ÿ°‚§√ß √â“ß„∫Àπâ“·≈–‡π◊ÈÕ‡¬◊ËÕÕàÕπ
¢Õß„∫Àπâ“®“°¿“æ√—ß ’ ‡æ◊ËÕ‡ªìπª√–‚¬™πå·°à∑—πµ·æ∑¬å
ºŸâ„Àâ°“√√—°…“∑“ß∑—πµ°√√¡®—¥øíπ„π°“√‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ
ª√–°Õ∫°“√µ—¥ ‘π„®‡≈◊Õ°‚ª√·°√¡∑’Ë®–„™â«‘‡§√“–Àå ‚¥¬¡’
‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª 5 ‚ª√·°√¡§◊Õ

1. RMOûs Jiffy Orthodontic Evaluation
‡ªìπ‚ª√·°√¡∑’ Ëº≈‘µ‚¥¬∫√‘…—∑ Rocky Mountain

Orthodontics   “¡“√∂„™â«‘‡§√“–Àå¿“æ√—ß ’°–‚À≈°»’√…–¥â“π¢â“ß
µ“¡‡°≥±å°“√«‘‡§√“–Àå¢Õß √‘°‡°∑ å ®“√“∫—§ ·´´‚´π’
 ‰µ‡πÕ√å ·≈–¿“æ√—ß ’¢Õß°–‚À≈°»’√…–„π·π«À≈—ß-Àπâ“
(frontal cephalograms) µ“¡‡°≥±å¢Õß°√ —¡¡Õπ  å
(Grummons) °“√π”¢âÕ¡Ÿ≈‡¢â“‡§√◊ËÕß‚¥¬„™â‡§√◊ËÕß°”Àπ¥
æ‘°—¥™π‘¥∑’Ë¡’°≈àÕß‰øÕ¬Ÿà¢â“ß„µâ·≈–°”Àπ¥æ‘°—¥¢Õß®ÿ¥Õâ“ßÕ‘ß
®“°¿“æ√—ß ’‚¥¬µ√ß  “¡“√∂· ¥ß¿“æ‚§√ß √â“ß„∫Àπâ“
§à“¡ÿ¡·≈–√–¬–∑’ Ë«—¥‰¥â ·≈–√“¬ß“π √ÿªº≈°“√«‘‡§√“–Àå
 “¡“√∂´âÕπ¿“æ (superimposition) ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
§à“¡“µ√∞“π À√◊Õ °àÕπ-√–À«à“ß-À≈—ß°“√∫”∫—¥√—°…“‡æ◊ËÕ¥Ÿ
§«“¡‡ª≈’Ë¬π·ª≈ßÀ√◊Õº≈¢Õß‡§√◊ËÕß¡◊Õ·∫∫µà“ßÊ  “¡“√∂
π”¿“æÀ√◊Õ§à“∑’Ë‰¥â®“°°“√«‘‡§√“–Àå‰ª∑”√“¬ß“π„π‚ª√·°√¡
Õ◊ËπÊ ∑’Ë„™â„π√–∫∫ªØ‘∫—µ‘°“√«‘π‚¥« å (Windows)

2. Dentofacial planner18

‡ªìπ‚ª√·°√¡∑’Ëº≈‘µ‚¥¬∫√‘…—∑ Dentofacial software
«‘∏’°“√π”¢âÕ¡Ÿ≈‡¢â“‡§√◊ËÕß‡™àπ‡¥’¬«°—∫‚ª√·°√¡·√°  “¡“√∂
„™â«‘‡§√“–Àå·≈–«“ß·ºπ°“√√—°…“∑“ß∑—πµ°√√¡®—¥øíπ ·≈–
∑—πµ°√√¡®—¥øíπ√à«¡°—∫°“√ºà“µ—¥¢“°√√‰°√ ‚¥¬„™â‡°≥±å
„π°“√«‘‡§√“–Àå¢Õß  ‰µ‡πÕ√å ·¡Á°π“¡“√“ COGS ¥“«π å
√‘°‡°∑ å 10 µ—«·ª√  √‘°‡°∑ å 32 µ—«·ª√  °√—¡¡Õπ å  Œ“√å‚«≈¥å
(Harvold) ‡≈·°π (Legan) ·≈–®“√“∫—§  “¡“√∂´âÕπ¿“æ
§“¥§–‡π°“√‡®√‘≠‡µ‘∫‚µ¢Õß„∫Àπâ“  √â“ß¿“æ«—µ∂ÿª√– ß§å

¢Õß°“√∫”∫—¥√—°…“∑“ß∑—πµ°√√¡®—¥øíπ√à«¡°—∫°“√ºà“µ—¥
(surgical treatment objective)

3. Quick-Ceph Image19

‡ªìπ‚ª√·°√¡∑’Ëº≈‘µ‚¥¬∫√‘…—∑ Orthodontic Process-
ing ÕÕ°·∫∫ ”À√—∫„™â°—∫§Õ¡æ‘«‡µÕ√å√–∫∫·¡§Õ‘π∑Õ™
(Macintosh) ́ ÷Ëß¡’ à«πª√–°Õ∫‡æ‘Ë¡§◊Õ °≈âÕß∂à“¬¿“æ¢“«-¥”
·≈–°≈âÕß∂à“¬«‘¥’∑—»πå (Sony camcorder TR200) √–∫∫
S-Video ·≈–‡§√◊ËÕßæ‘¡æå °“√π”¢âÕ¡Ÿ≈‡¢â“‡§√◊ËÕß„™â°≈âÕß∂à“¬
¿“æ√—ß ’ àß‡¢â“‡§√◊ËÕß·≈–∫—π∑÷°‡ªìπ‰ø≈å °”Àπ¥®ÿ¥Õâ“ßÕ‘ß‚¥¬
„™â‡¡â“ å™’È∑’ËÀπâ“®Õ¿“æ „™â‡°≥±å°“√«‘‡§√“–Àå‰¥â 13 «‘∏’ ‰¥â·°à
√‘°‡°∑ å  ‰µ‡πÕ√å ®“√“∫—§ ·¡Á°π“¡“√“ ¥“«π å Soft tissue
Iowa Roth ‡∫Õ√å ‚µπ ·´´‚´π’ Frontal SMV  “¡“√∂‡≈◊Õ°
ª√—∫·µàß°“√«‘‡§√“–Àåµ“¡§«“¡µâÕß°“√¢ÕßºŸâ„™â πÕ°®“°π’È
¬—ß “¡“√∂«‘‡§√“–Àå·∫∫øíπ (model analysis)  ≈—°…≥–æ‘‡»…
Õ◊ËπÊ¢Õß√–∫∫§◊Õ √«∫√«¡°“√«—¥·∫∫µà“ßÊ ¡’ √ÿªº≈°“√
«‘‡§√“–Àå  “¡“√∂·°â‰¢µ”·Àπàß¢Õß¢“°√√‰°√ (CO-CR)
∑”π“¬°“√‡®√‘≠‡µ‘∫‚µ (growth forecast)  µ“√“ß°“√§”π«≥
¢π“¥øíπ·≈–¢π“¥¢“°√√‰°√·∫∫ ‰µ‡πÕ√å (Steiner box of
arch length discrepancy elimination) ¡’µ—«Õ¬à“ß°“√
√—°…“∑“ß∑—πµ°√√¡®—¥øíπ ·≈–°“√√—°…“√à«¡°—∫°“√ºà“µ—¥
¢“°√√‰°√ ·≈–°“√´âÕπ¿“æ‚¥¬„™â®ÿ¥Õâ“ßÕ‘ß„π√–π“∫„¥°Á‰¥â
πÕ°®“°π’È¬—ß “¡“√∂√«∫√«¡√Ÿª∂à“¬¢ÕßºŸâªÉ«¬∑—Èß„πª“°·≈–
„∫Àπâ“‚¥¬„™â°≈âÕß∂à“¬«‘¥’∑—»πåÕ—¥‡ ’¬ßæŸ¥·≈–∑”¿“æ®”≈Õß
¢Õß°“√√—°…“ (animated treatment simulation)

4. Compu-ceph
‡ªìπ‚ª√·°√¡∑’Ëº≈‘µ‚¥¬∫√‘…—∑ FYI Software Devel-

opment, ∫√‘…—∑ Algorithm  ·≈–∫√‘…—∑ American Orthodon-
tics „™â°—∫√–∫∫ªØ‘∫—µ‘°“√«‘π‚¥« å ‚¥¬°√“¥¿“æ√—ß ’¢Õß
°–‚À≈°»’√…–¥â“π¢â“ß‡¢â“„π‚ª√·°√¡ °”Àπ¥®ÿ¥Õâ“ßÕ‘ß®“°
Àπâ“®Õ§Õ¡æ‘«‡µÕ√å‚¥¬„™â‡¡â“ å √–À«à“ß°”Àπ¥®ÿ¥ “¡“√∂„™â
§«“¡™à«¬‡À≈◊Õ (Help/Contents/Definitions) ∂â“¿“æ
∫“ß∫√‘‡«≥‰¡à™—¥‡®π “¡“√∂ª√—∫·µàß¿“æ‰¥â  À≈—ß®“°°”Àπ¥
®ÿ¥·≈â«  “¡“√∂·°â‰¢‰¥â∂â“¡’®ÿ¥∑’Ë‰¡à∂Ÿ°µâÕß ‚¥¬„™â‡¡â“ å≈“°®ÿ¥
∑’Ëº‘¥‰ªÕ¬Ÿà„πµ”·Àπàß∑’Ë∂Ÿ°µâÕß ®“°π—Èπ„Àâ‡§√◊ËÕß«—¥·≈–· ¥ßº≈
∫π®Õ¿“æÀ√◊Õ‡§√◊ËÕßæ‘¡æå  “¡“√∂π”√Ÿª∂à“¬„∫Àπâ“¡“´âÕπ
°—∫¿“æ√—ß ’À√◊Õ¿“æ≈“¬‡ âπ°“√«‘‡§√“–Àå‡æ◊ËÕ„™âÕ∏‘∫“¬„Àâ
§π‰¢â °“√«‘‡§√“–Àå„™â‡°≥±å¢Õß √‘°‡°∑ å  ‰µ‡πÕ√å-∑«’¥
·¡Á°π“¡“√“ ¥“«π å ·≈– “¡“√∂ª√—∫·µàßÀ√◊Õµ—Èß§à“‡°≥±å
°“√«—¥µ“¡§«“¡µâÕß°“√¢ÕßºŸâ„™â

Ê ¢Õß√–∫∫§◊Õ
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5. OTP

‡ªìπ‚ª√·°√¡∑’Ëº≈‘µ‚¥¬∫√‘…—∑ Pacific Coast Software

„™â°—∫√–∫∫ªØ‘∫—µ‘°“√«‘π‚¥« å π”¿“æ‡¢â“‚¥¬°“√°√“¥¿“æ

°”Àπ¥®ÿ¥¥â«¬‡¡â“ å∑“ßÀπâ“®Õ ¡’¿“æ· ¥ßµ—«Õ¬à“ß®ÿ¥æ√âÕ¡

§”Õ∏‘∫“¬∑”„Àâ°”Àπ¥®ÿ¥‰¥â∂Ÿ°µâÕß‰¡à —∫ π  “¡“√∂≈∫

À√◊Õ·°â‰¢®ÿ¥Õâ“ßÕ‘ß‰¥â∑—π∑’‰¡àµâÕß√Õ®π°”Àπ¥®ÿ¥‡ √Á®°àÕπ

·≈â«‡√‘ Ë¡µâπ„À¡à „™â‡°≥±å°“√«‘‡§√“–Àå‰¥âÀ≈“¬·∫∫ ‡™àπ

√‘°‡°∑ å  ‰µ‡πÕ√å-∑«’¥ ·¡Á°π“¡“√“ ¥“«π å ®“√“∫—§·≈–

·´´‚´π’ ‡ªìπµâπ

«— ¥ÿ·≈–«‘∏’°“√

ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß

ª√–™“°√§◊Õ¿“æ√—ß ’¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑“ß

∑—πµ°√√¡®—¥øíπ ∑’ Ë§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ ·≈–‰¥â√—∫°“√∂à“¬¿“æ√—ß ’°–‚À≈°»’√…–¥â“π¢â“ß

‚¥¬‡§√◊ËÕß∂à“¬¿“æ√—ß ’ Proscan, Planmeca „™â§à“§«“¡

µà“ß»—°¬å √–À«à“ß 68›70 Kvp. ·≈–§à“°√–· ‰øøÑ“ 12 mA.

‡«≈“„π°“√∂à“¬¿“æ 0.6 «‘π“∑’  øî≈å¡„™â¢π“¥ 8  x 10 π‘È« (Kodak

dental film, T-Mat, TMG/RA-1) µ—«Õ¬à“ß‰¥â®“°°“√§—¥‡≈◊Õ°

·∫∫‡©æ“–‡®“–®ß (purposive sampling) ®“°¿“æ√—ß ’

°–‚À≈°»’√…–¥â“π¢â“ß¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑“ß∑—πµ-

°√√¡®—¥øíπ∑’Ë§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

®”π«π 32 ¿“æ Õ“¬ÿ 11-27 ªï (Õ“¬ÿ‡©≈’Ë¬ 16.06 ªï)  ‡ªìπ‡æ»

™“¬ 8 §π ‡æ»À≠‘ß 24 §π ¡’øíπÕ¬Ÿà„π√–¬–øíπ·∑â∑—ÈßÀ¡¥

‚¥¬§—¥‡≈◊Õ°¿“æ√—ß ’∑’Ë¡’§ÿ≥¿“æ™—¥‡®π„π à«π‚§√ß √â“ß„∫Àπâ“

¢“°√√‰°√ ·≈–øíπ √«¡∑—Èß‡π◊ÈÕ‡¬◊ËÕÕàÕπ¢Õß„∫Àπâ“ ‰¡à¡’øíπ§ÿ¥

À√◊Õæ¬“∏‘ ¿“æ¡“´âÕπ∑—∫∫√‘‡«≥øíπÀπâ“·≈–øíπ°√“¡

‰¡à‡°‘¥°“√‡À≈◊ ËÕ¡¢Õß‚§√ß √â“ß„∫Àπâ“¥â“π´â“¬·≈–¢«“

∫√‘‡«≥¢Õ∫¢Õß°√–¥Ÿ°¢“°√√‰°√≈à“ß‡°‘π 5 ¡‘≈≈‘‡¡µ√

‡§√◊ËÕß¡◊Õ∑’Ë„™â‰¥â·°à

1. °√–¥“…≈Õ°≈“¬ (acetate tracing paper) ¢π“¥

8 x 10 π‘È« Àπ“ 0.003 π‘È«

2. ¥‘π Õ¥”™π‘¥ 2 ∫’

3. ‰¡â‚ª√·∑√§‡µÕ√å

4. °≈àÕß‰ø ”À√—∫¥Ÿ¿“æ√—ß ’ (view box)

5. ‡≈π å¢¬“¬ ·≈–°√–¥“…∫—ß· ß (masking paper)

 ”À√—∫™à«¬ªî¥· ß‡æ◊ËÕ‰¡à„Àâ√∫°«π∫√‘‡«≥∑’ËµâÕß°“√¥Ÿ

6. ‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å ‡§√◊ËÕß°√“¥¿“æ ‡§√◊ËÕßÕà“πæ‘°—¥

æ√âÕ¡™ÿ¥‚ª√·°√¡ ”‡√Á®√Ÿª ”À√—∫«‘‡§√“–Àå¿“æ√—ß ’¢Õß

°–‚À≈°»’√…–µ“¡¢âÕ°”Àπ¥¢Õß∫√‘…—∑ºŸâº≈‘µ

 °“√√«∫√«¡¢âÕ¡Ÿ≈ ∑”‚¥¬π”¿“æ√—ß ’¢Õß°–‚À≈°

»’√…–¥â“π¢â“ß®“°°≈ÿà¡µ—«Õ¬à“ß¡“≈Õ°√“¬≈–‡Õ’¬¥¢Õß‚§√ß √â“ß

„∫Àπâ“≈ß∫π°√–¥“…≈Õ°≈“¬ ™à«ß≈–‰¡à‡°‘π 10 ¿“æ ∑” 2 ™ÿ¥

‰¡à´È”°—π √–¬–‡«≈“Àà“ß°—π 2  —ª¥“Àå ‡æ◊ËÕªÑÕß°—π°“√®¥®”

°“¬«‘¿“§Õâ“ßÕ‘ß ·≈–§«“¡ÕàÕπ≈â“¢Õß “¬µ“ºŸâ«‘®—¬ À≈—ß®“°

π—Èπ«‘‡§√“–Àåµ“¡‡°≥±å¢Õß ‰µ‡πÕ√å·≈–√‘°‡°∑ å ‚¥¬«—¥

§à“®“°°≈ÿà¡µ—«Õ¬à“ß·µà≈–™à«ß‰¡à‡°‘π 10 µ—«Õ¬à“ß

1. «—¥§à“®“°¿“æ≈Õ°≈“¬ 2 §√—Èß π”¡“À“§à“‡©≈’Ë¬

2. „™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ·µà≈–‚ª√·°√¡«‘‡§√“–Àå

2 §√—Èß π”¡“À“§à“‡©≈’Ë¬

3. π”¿“æ≈Õ°≈“¬¡“« ‘ ‡§√“–À å‚¥¬„™ â‚ª√·°√¡

§Õ¡æ‘«‡µÕ√å  ·µà≈–‚ª√·°√¡«‘‡§√“–Àå 2 §√—Èß  π”¡“À“§à“‡©≈’Ë¬

π”§à“‡©≈’Ë¬®“°°“√«—¥ 2 §√—Èß∑—Èß 3 ™ÿ¥ ·µà≈–™ÿ¥¡’ 32 §à“

¡“«‘‡§√“–Àå∑“ß ∂‘µ‘  ‚¥¬À“§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

¢Õß§à“¡ÿ¡·≈–√–¬–∑“ß∑’Ë«—¥‰¥â ·≈–π”¡“‡ª√’¬∫‡∑’¬∫§«“¡

·µ°µà“ß√–À«à“ß 1 °—∫ 2 (µ“√“ß∑’Ë 1) ·≈– 2 °—∫ 3 (µ“√“ß∑’Ë 2)

¥â«¬ ∂‘µ‘«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-way Anova)

∑’Ë√–¥—∫π—¬ ”§—≠ .05 ·≈–§à“∑’Ëæ∫«à“·µ°µà“ß°—ππ”¡“∑¥ Õ∫

·∫∫®—∫§ŸàæÀÿ§Ÿ≥ (multiple comparison test) µ“¡«‘∏’¢Õß

∑Ÿ°’¬å (Tukey)

º≈°“√»÷°…“

®“°°“√«‘‡§√“–Àå¿“æ√—ß ’°–‚À≈°»’√…–¥â“π¢â“ß¥â«¬

‚ª√·°√¡§Õ¡æ‘«‡µÕ√å°—∫°“√«‘‡§√“–Àå¥â«¬¡◊Õ µ“¡‡°≥±å

°“√«‘‡§√“–Àå¢Õß ‰µ‡πÕ√å ·≈–√‘°‡°∑ å π”¡“À“§à“‡©≈’Ë¬·≈–

 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ‰¥âº≈µ“¡µ“√“ß∑’Ë 1 ´÷Ëß· ¥ß§à“‡©≈’Ë¬

·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“∑’Ë«—¥‰¥â®“°¿“æ√—ß ’¥â«¬

‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‡∑’¬∫°—∫§à“∑’Ë«—¥®“°¿“æ≈Õ°≈“¬·≈–

«—¥¥â«¬¡◊Õ „πµ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π¢Õß°“√«‘‡§√“–Àå¿“æ≈Õ°≈“¬¥â«¬‚ª√·°√¡§Õ¡-

æ‘«‡µÕ√å°—∫°“√«—¥¥â«¬¡◊Õ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß

¢Õß§à“‡©≈’ Ë¬¥â«¬ ∂‘µ‘«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬«

∑’Ë√–¥—∫π—¬ ”§—≠ .05 ‰¥âº≈«à“‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß°“√

„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å°—∫°“√«—¥¥â«¬¡◊ÕÕ¬à“ß¡’π—¬ ”§—≠

 ”À√—∫ 12 §à“µ—«·ª√ ‰¥â·°à SNA, SNB, ANB, SN-GoGn,
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Upper incisor to NA, Lower incisor to NB, Convexity

of point A, Lower face height, Lower incisor to APo,

Mandibular plane angle, Interincisal angle ·≈– Lower

lip to E-plane  à«π§à“∑’Ëæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘¡’ 6 §à“ §◊Õ U1-NA  (Õß»“), L1-NB (Õß»“), POG-

NB (¡¡.), U6-PTV (¡¡.), L1-APO (Õß»“) ·≈– Facial

axis (Õß»“) µ“¡µ“√“ß∑’Ë 1

 à«π°“√«—¥®“°¿“æ≈Õ°≈“¬ ‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß

¡’π—¬ ”§—≠  ”À√—∫ 14 §à“µ—«·ª√ ‰¥â·°à SNA, SNB, ANB,

SN-GoGn, Upper incisor to NA (¡¡.), Upper incisor to

NA (Õß»“), Lower incisor to NB (¡¡.), Lower incisor

to NB (Õß»“), Convexity of point A, Lower face height,

Lower incisor to APo, Mandibular plane angle,

Interincisal angle ·≈– Lower lip to E-plane  à«π§à“∑’Ë

æ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¡’ 4 §à“µ—«·ª√ §◊Õ

POG-NB (¡¡.), U6-PTV (¡¡.), L1-APO (Õß»“) ·≈–

Facial axis angle µ“¡µ“√“ß∑’Ë 2

§à“∑’Ëæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‚¥¬°“√

«‘‡§√“–Àå§«“¡·ª√ª√«π π”¡“∑¥ Õ∫·∫∫®—∫§ŸàæÀÿ§Ÿ≥ ‚¥¬°“√

§”π«≥À“§à“º≈µà“ß ¡∫Ÿ√≥å¢Õß§à“‡©≈’Ë¬®“°µ—«Õ¬à“ß∑ÿ°§Ÿà∑’Ë‡ªìπ

‰ª‰¥â ·≈–π”§à“π’È‰ª‡ª√’¬∫‡∑’¬∫°—∫§à“∑’Ë§”π«≥‰¥â®“°«‘∏’°“√

∑“ß ∂‘µ‘µ“¡«‘∏’¢Õß∑Ÿ°’¬å ‡ªìπ«‘∏’∑’Ë„™â‰¥âº≈¥’°√≥’∑’Ë°≈ÿà¡µ—«Õ¬à“ß

¡’¢π“¥§ß∑’Ë‡∑à“°—π ´÷Ëß„π°“√«‘®—¬π’È®”π«πµ—«Õ¬à“ß‡∑à“°—π

         Method         DFP              Quick ceph              JOE Compu-ceph              OTP                  Manual            Sig.

         Variable   Mean     SD       Mean      SD    Mean   SD     Mean         SD      Mean       SD       Mean       SD  p-value

µ“√“ß∑’Ë 1  · ¥ß°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“∑’Ë«—¥®“°¿“æ√—ß ’¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‡∑’¬∫°—∫¿“æ≈Õ°≈“¬

∑’Ë«—¥¥â«¬¡◊Õ

Table 1  Show the comparison of means and standard deviations of measurements from cephalograms computer programs

and tracing by manual method

 1. SNA (deg) 83.40 3.53 83.47 3.49 83.40 3.56 84.54 3.59 83.24 3.19 82.34 3.70 .280

 2. SNB (deg) 79.47 5.29 79.43 5.35 79.53 5.13 79.45 5.15 79.01 4.97 78.26 5.13 .916

 3. ANB (deg)  3.91 2.98  4.08 3.21  3.85 3.09  5.11 2.99  4.18 3.51  4.06 3.28 .648

 4. SN-GoGn (deg) 34.47 7.13 36.32 7.45 36.16 7.18 34.08 6.98 37.31 6.43 35.28 6.57 .430

 5. U1-NA (mm)  6.26 3.25  6.84 3.53  6.47 2.09  4.69* 3.36  4.82* 3.16  6.16 3.35 .028*

 6. U1-NA (deg) 25.96 8.99 26.71 9.74 27.07 9.72 27.32 8.04 29.34 9.15 27.35 8.39 .777

 7. L1-NB (mm)  7.93 3.16  8.85* 3.43  7.00 1.99  7.98 3.38  6.28* 2.90  7.96 3.14 .018*

 8. L1-NB (deg) 30.85 7.65 30.09 7.31 31.03 7.18 29.94 7.38 30.43 7.31 29.30 7.07 .943

 9. Pog-NB (mm)  0.37 1.53  0.13 1.60  1.35* 0.83  0.21 1.36  0.32 1.24  0.62 1.44 .005*

10. Convexity  Pt.A (mm)  4.10 3.31  4.38 3.51  4.08 3.51  5.25 3.47  3.47 3.10  3.81 3.53 .412

11. LFH (deg) 47.46 4.50 48.55 4.57 48.64 4.77 48.38 4.55 48.12 3.78 48.69 4.31 .883

12. U6-PTV (mm) 18.03 2.78 17.88 2.91 17.27 3.08 16.38 3.27 13.80* 3.05 18.79 2.69 .000*

13. L1-Apo (mm)  5.01 3.28  4.80 3.22  5.33 3.33  4.29 3.01  3.86 2.70  4.98 3.10 .439

14. L1-Apo (deg) 26.77 5.03 25.59 5.23 26.46 5.25 30.21* 6.61 26.17 5.43 25.61 5.31 .009*

15. Facial Axis (deg) 86.61 4.70 86.67 4.53 85.48 4.48 94.79* 4.64 86.05 4.95 86.13 5.06 .000*

16. Mand. Plane (deg) 28.01 5.75 27.91 6.29 27.36 5.99 29.06 5.81 28.39 5.19 27.70 5.66 .893

17. U1-L1 (deg) 118.56 12.96 119.02  13.14     118.05    13.07   118.36 12.64 116.32 13.67 119.18 12.27 .960

18. Lower lip-E pl. (mm)   3.43 2.65   2.80 2.50 3.77      2.76      4.02 3.05 2.81 2.41  3.74     2.77     .318
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‡¡◊ËÕ¥Ÿ®“°§à“∑’Ë«—¥®“°¿“æ√—ß ’‚¥¬µ√ß®“°°“√«‘‡§√“–Àå¥â«¬

‚ª√·°√¡§Õ¡æ‘«‡µÕ√å∑—Èß 5 «‘∏’ ‡ª√’¬∫‡∑’¬∫°—∫§à“∑’Ë«—¥®“°¿“æ

≈Õ°≈“¬¥â«¬¡◊Õ ‚¥¬‡√’¬ß≈”¥—∫¥—ßπ’È «‘∏’∑’Ë 1 „™â‚ª√·°√¡ Dento-
facial planner  «‘∏’∑’Ë 2 „™â‚ª√·°√¡ Quick-ceph  «‘∏’∑’Ë 3 „™â
‚ª√·°√¡ JOE  «‘∏’∑’Ë 4 „™â‚ª√·°√¡ Compu-ceph  «‘∏’∑’Ë 5
„™â‚ª√·°√¡ OTP   «‘∏’∑’Ë 6 «—¥¥â«¬¡◊Õ  ‡¡◊ËÕ∑”°“√∑¥ Õ∫·∫∫
®—∫§ŸàæÀÿ§Ÿ≥ ‰¥âº≈‡√’¬ßµ“¡≈”¥—∫ 6 §à“∑’Ë·µ°µà“ß ¥—ßπ’È

Upper incisor-NA (¡¡.) ®“°°“√∑¥ Õ∫§«“¡·ª√ª√«π
‰¥â§à“æ’ (p-value) ‡∑à“°—∫ .028  ́ ÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
æ∫«à“§à“‡©≈’Ë¬¢Õß Compu-ceph ·≈– OTP ¡’§à“„°≈â‡§’¬ß°—π§◊Õ
4.69 ¡‘≈≈‘‡¡µ√ ·≈– 4.82 ¡‘≈≈‘‡¡µ√ ·µàµË”°«à“§à“∑’Ë«—¥‰¥â‚¥¬
‚ª√·°√¡Õ◊Ëπ´÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 6.16-6.84 ¡‘≈≈‘‡¡µ√

Lower incisor-NB (¡¡.) ®“°°“√∑¥ Õ∫§«“¡·ª√ª√«π
‰¥â§à“æ’‡∑à“°—∫ .018 ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“

§à“‡©≈’Ë¬¢Õß OTP ´÷Ëß¡’§à“µË” ÿ¥§◊Õ 6.28 ¡‘≈≈‘‡¡µ√ °—∫§à“‡©≈’Ë¬
¢ÕßQuick ceph ∑’Ë¡’§à“ Ÿß ÿ¥∑’Ë 8.85 ¡‘≈≈‘‡¡µ√  à«π§à“‡©≈’Ë¬∑’Ë«—¥
‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ ÷́Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 7.00-7.98 ¡‘≈≈‘‡¡µ√

POG-NB (¡¡.) ®“°°“√∑¥ Õ∫§«“¡·ª√ª√«π‰¥â§à“æ’
‡∑à“°—∫ .005 ́ ÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“§à“‡©≈’Ë¬
¢Õß‚ª√·°√¡ JOE ¡’§à“ Ÿß ÿ¥§◊Õ 1.35 ¡‘≈≈‘‡¡µ√ ·µ°µà“ß®“°
§à“∑’Ë«—¥‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ´÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 0.13-0.62
¡‘≈≈‘‡¡µ√

Upper molar-PTV (¡¡.) ®“°°“√∑¥ Õ∫§«“¡·ª√ª√«π
‰¥â§à“æ’‡∑à“°—∫ .000 ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“
§à“‡©≈’Ë¬¢Õß OTP §◊Õ 13.8 ¡‘≈≈‘‡¡µ√ µË”°«à“§à“∑’Ë«—¥‰¥â‚¥¬
‚ª√·°√¡Õ◊Ëπ´÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 16.38-18.79 ¡‘≈≈‘‡¡µ√

Lower incisor-APO (Õß»“) °“√∑¥ Õ∫§«“¡·ª√ª√«π
‰¥â§à“æ’‡∑à“°—∫ .009 ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“

µ“√“ß∑’Ë 2 · ¥ß°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“∑’Ë«—¥®“°¿“æ≈Õ°≈“¬¢Õß°“√«—¥¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‡∑’¬∫
°—∫¿“æ≈Õ°≈“¬∑’Ë«—¥¥â«¬¡◊Õ
Table 2  Show the comparison of means and standard deviations of measurements from tracing by computer programs and
manual method

DFP   Quick ceph JOE Compu-ceph OTP Manual Sig.

 Mean  SD  Mean  SD   Mean  SD  Mean  SD  Mean  SD  Mean      SD p-value

1. SNA (deg) 82.56 3.76 82.42 3.60 82.30* 3.65 82.60* 3.71 82.50 3.66 82.34 3.70 .999*

2. SNB (deg) 78.80 5.14 78.48 5.01 78.42* 5.08 78.56* 5.08 78.83 5.25 78.26 5.13 .998*

3. ANB( deg) 3.73 3.30 3.82 3.51 3.83* 3.30 4.08* 3.29 3.98 3.33 4.06 3.28 .998*

4. SN-GoGn (deg) 34.76 6.72 37.02 7.44 36.63* 7.03 34.01* 6.79 37.81 6.64 35.28 6.57 .208*

5. U1-NA (mm) 6.32 3.42 7.11 3.39 6.13* 2.16 5.90* 3.34 6.29 3.45 6.16 3.35 .751*

6. U1-NA (deg) 27.01 8.97 26.97 9.13 26.82* 8.93 27.01* 8.62 27.39 8.52 27.35 8.39 1.000*

7. L1-NB (mm) 7.81 2.58 8.85 3.08 6.90* 2.02 7.97* 3.13 8.13 3.09 7.96 3.14 .196*

8. L1-NB (deg) 29.67 7.33 29.55 7.41 29.64* 7.57 29.60* 7.04 29.66 7.15 29.30 7.07 1.000*

9. Pog-NB (mm) 0.32 1.62 0.43 1.55 1.51* 0.95 0.52* 1.48 0.34 1.68 0.62 1.44 .014*

10. Convexity Pt.A (mm) 3.87 3.64 3.95 3.56 3.90* 3.60 4.17* 3.51 4.11 3.58 3.81 3.53 .998*

11. LFH (deg) 47.76 4.23 49.39 4.38 49.59* 4.32 48.84* 4.41 49.11 4.54 48.69 4.31 .621*

12. U6-PTV (mm) 18.32 2.77 18.36 2.86 18.06* 2.87 16.74* 2.78 19.11 2.78 18.79 2.69 .020*

13. L1-Apo (mm) 5.04 3.10 5.01 3.05 5.33* 3.18 5.04* 3.09 5.29 3.16 4.98 3.10 .996*

14. L1-Apo (deg) 25.67 5.40 25.94 5.70 25.59* 5.62 29.6* 6.80 26.65 5.37 25.62 5.31 .032*

15. Facial Axis (deg) 85.90 4.43 86.06 4.51 85.25* 4.44 95.7* 6.08 86.51 4.54 86.13 5.06 .000*

16. Mand. Plane (deg) 26.88 6.03 27.26 6.37 26.49* 5.96 29.02* 5.67 27.85 5.75 27.70 5.66 .611*

17. U1-L1 (deg) 118.92 12.64 119.65 12.13 119.46* 12.42 119.69* 11.81 119.10 11.97 119.18 12.27 1.000*

18. Lower lip-E pl. (mm) 3.56 2.78 2.50 2.46 3.95* 2.98 3.71* 2.74 3.47 3.22 3.74 2.77 .393*

Method

         Variable
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§à“‡©≈’Ë¬¢Õß Compu-ceph ¡’§à“ Ÿß ÿ¥§◊Õ 30.21 Õß»“ ·µ°µà“ß
®“°§à“∑’Ë«—¥‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ´÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 25.59-
26.17 Õß»“

Facial axis (Õß»“) °“√∑¥ Õ∫§«“¡·ª√ª√«π‰¥â§à“
‡∑à“°—∫ .000  ́ ÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“ §à“‡©≈’Ë¬
¢Õß Compu-ceph ¡’§à“ Ÿß ÿ¥§◊Õ 94.79 Õß»“ ·µ°µà“ß®“°§à“∑’Ë
«—¥‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ ÷́Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 85.48-86.67 Õß»“

‡¡◊ËÕ¥Ÿ§à“∑’Ë«—¥‰¥â®“°¿“æ≈Õ°≈“¬ ‚¥¬„™â‚ª√·°√¡§Õ¡-
æ‘«‡µÕ√å‡ª√’¬∫‡∑’¬∫°—∫°“√«—¥¥â«¬¡◊Õ ‰¥âº≈‡√’¬ß≈”¥—∫§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¥—ßπ’È

POG-NB (¡¡.) ®“°°“√∑¥ Õ∫§«“¡·ª√ª√«π‰¥â§à“
æ’‡∑à“°—∫ .014 ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“
§à“‡©≈’Ë¬¢Õß‚ª√·°√¡ JOE ¡’§à“¡“°∑’Ë ÿ¥§◊Õ 1.51 ¡‘≈≈‘‡¡µ√
·µ°µà“ß®“°§à“∑’Ë«—¥‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ´÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß
0.32-0.62 ¡‘≈≈‘‡¡µ√

Upper molar-PTV (¡¡.) ®“°°“√∑¥ Õ∫§«“¡·ª√ª√«π
‰¥â§à“æ’‡∑à“°—∫ .020 ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“
§à“‡©≈’Ë¬¢Õß Compu-ceph  ¡’§à“πâÕ¬∑’Ë ÿ¥§◊Õ 16.74 ¡‘≈≈‘‡¡µ√
·µ°µà“ß®“°§à“∑’Ë«—¥‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ ́ ÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß
18.06-19.11 ¡‘≈≈‘‡¡µ√

Lower incisor-APO (Õß»“) ®“°°“√∑¥ Õ∫§«“¡·ª√
ª√«π ‰¥â§à“æ’‡∑à“°—∫ .032 ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
æ∫«à“§à“‡©≈’Ë¬¢Õß Compu-ceph ¡’§à“¡“°∑’Ë ÿ¥§◊Õ 29.6 Õß»“
·µ°µà“ß®“°§à“∑’Ë«—¥‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ´÷Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß
25.59-25.94 Õß»“

Facial axis (Õß»“) ®“°°“√∑¥ Õ∫§«“¡·ª√ª√«π‰¥â§à“æ’
‡∑à“°—∫ .000 ´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ æ∫«à“§à“‡©≈’Ë¬
¢Õß Compu-ceph ¡’§à“¡“°∑’Ë ÿ¥§◊Õ 95.7 Õß»“ ·µ°µà“ß®“°§à“
∑’Ë«—¥‰¥â‚¥¬‚ª√·°√¡Õ◊Ëπ ÷́Ëß¡’§à“‡©≈’Ë¬Õ¬Ÿà√–À«à“ß 85.25-86.51 Õß»“

«‘®“√≥å

®“°º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√«‘‡§√“–Àå¿“æ√—ß ’
¢Õß°–‚À≈°»’√…–‚¥¬°“√«—¥¥â«¬¡◊Õ°—∫°“√„™â‚ª√·°√¡
§Õ¡æ‘«‡µÕ√å‰¡àæ∫§«“¡·µ°µà“ß 12 §à“µ—«·ª√ §◊Õ SNA,
SNB, ANB, SN-GoGn, Upper incisor to NA (Õß»“), Lower
incisor to NB (Õß»“), Convexity of point A, Lower face
height, Lower incisor to APo, Mandibular plane angle,
Interincisal angle ·≈– Lower lip to E-plane   à«π§à“∑’Ëæ∫
«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¡’ 6 §à“ §◊Õ upper
incisor to NA (¡¡.), lower incisor to NB (¡¡.), Pog to

NB (¡¡.), Upper molar to PTV (¡¡.), Lower incisor to
APo (Õß»“) ·≈– Facial axis angle (Õß»“)   à«π°“√«‘‡§√“–Àå
®“°¿“æ≈Õ°≈“¬‰¡àæ∫§«“¡·µ°µà“ß 14 §à“µ—«·ª√ ‚¥¬¡’µ—«·ª√
∑’Ë‡æ‘Ë¡¢÷Èπ  2 µ—«·ª√ §◊Õ Upper incisor-NA (¡¡.) ·≈– Lower
incisor-NB (¡¡.)  à«π§à“µ—«·ª√∑’Ëæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠ ¡’ 4 §à“ §◊Õ POG-NB (¡¡.) ¢Õß‚ª√·°√¡ JOE
·≈– Upper molar-PTV (¡¡.), Lower incisor-APO (Õß»“)
·≈– Facial axis angle (Õß»“) ¢Õß‚ª√·°√¡ Compu-ceph
´÷Ëß°“√«‘®—¬π’È‰¥â«‘‡§√“–Àå‚¥¬„™â¿“æ√—ß ’·≈–®“°¿“æ≈Õ°≈“¬
∑”„Àâ∑√“∫∂÷ß§«“¡º‘¥æ≈“¥ §≈“¥‡§≈◊ËÕπ¢Õß°“√°”Àπ¥®ÿ¥
Õâ“ßÕ‘ß·≈–§«“¡§≈“¥‡§≈◊ËÕπ¢Õß‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª
∑’Ë„™â„π°“√«‘‡§√“–Àå¿“æ√—ß ’°–‚À≈°»’√…–¥â“π¢â“ß‡ª√’¬∫‡∑’¬∫
°—π∑— Èß 5 ‚ª√·°√¡„π°“√§”π«≥§à“√–¬–∑“ß·≈–§à“¡ÿ¡
‡∑’¬∫°—∫°“√«‘‡§√“–Àå¥â«¬¡◊Õ

„π°“√«‘®—¬π’È‰¥â∑”°“√«—¥§à“ È́” (replicated measurement)
‡æ◊ËÕπ”§à“‡©≈’Ë¬¡“„™â∑¥ Õ∫‡ªìπ°“√≈¥§«“¡º‘¥æ≈“¥¢Õß°“√
°”Àπ¥®ÿ¥Õâ“ßÕ‘ß·≈–°“√«—¥9-12,15,16,19 °“√„™â‚ª√·°√¡§Õ¡-
æ‘«‡µÕ√å∑”„Àâ “¡“√∂«—¥´È”‰¥âÕ¬à“ß√«¥‡√Á«·≈–∑”„Àâº≈°“√
«‘‡§√“–Àå∂Ÿ°µâÕß¡“°¬‘Ëß¢÷Èπ

®“°°“√»÷°…“«‘®—¬π’È́ ÷Ëß‡ªìπ°“√»÷°…“‡ª√’¬∫‡∑’¬∫º≈°“√
«‘‡§√“–Àå¿“æ√—ß ’¢Õß°–‚À≈°»’√…–¥â“π¢â“ß¥â«¬‚ª√·°√¡
 ”‡√Á®√Ÿª∂÷ß 5 ‚ª√·°√¡ §◊Õ Dentofacial planner, Quick-ceph
image, RMOûs Jiffy orthodontic evaluation, Compu-ceph,
·≈– OTP ‚¥¬„™â‡°≥±å°“√«‘‡§√“–Àå¢Õß ‰µ‡πÕ√å·≈–√‘°‡°∑ å
÷́Ëß‡ªìπ‡°≥±å°“√«‘‡§√“–Àå∑’Ëπ‘¬¡„™â°—πÕ¬à“ß°«â“ß¢«“ß√«¡∑—Èß‡ªìπ

‡°≥±å∑’Ë„™âÕ¬Ÿà„π¿“§«‘™“∑—πµ°√√¡®—¥øíπ §≥–∑—πµ·æ∑¬-
»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡æ√“–¡’§«“¡‡ªìπ¡“µ√∞“π
 “°≈  “¡“√∂π”‰ª„™â°—∫°“√√—°…“ºŸâªÉ«¬„π§≈‘π‘°·≈–„π°“√
»÷°…“«‘®—¬∑’Ë‡°’ Ë¬«°—∫°“√√—°…“∑“ß∑—πµ°√√¡®—¥øíπ‰¥â‡ªìπ
Õ¬à“ß¥’ ®“°«√√≥§¥’∑’Ë‡°’Ë¬«¢âÕß æ∫«à“¡’°“√‡ª√’¬∫‡∑’¬∫‡æ’¬ß
1-2 ‚ª√·°√¡ ‡™àπ Dentofacial planner ·≈– Quick-ceph
‡ª√’¬∫‡∑’¬∫°—∫°“√«‘‡§√“–Àå¥â«¬¡◊Õ20,21 À√◊Õ°“√∑¥ Õ∫°“√
∑”π“¬≈—°…≥–„∫Àπâ“¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“∑“ß∑—πµ°√√¡
®—¥øíπ√à«¡°—∫°“√ºà“µ—¥¢“°√√‰°√‚¥¬„™â‚ª√·°√¡ Quick-ceph
∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡¬“°≈”∫“°„π°“√‡ª√’¬∫‡∑’¬∫À≈“¬
‚ª√·°√¡æ√âÕ¡°—π·≈–·µà≈–‚ª√·°√¡¡’√“§“ Ÿß∑—Èß à«π´Õøµå·«√å
(software) ·≈–Œ“√å¥·«√å (hardware)   à«π¡“°ºŸâº≈‘µ‚ª√·°√¡
‰¥â°”Àπ¥§ÿ≥ ¡∫—µ‘¢—ÈπµË”¢Õß‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å √–∫∫ªØ‘∫—µ‘-
°“√ ‡§√◊ËÕß°”Àπ¥æ‘°—¥ ‡§√◊ËÕß°√“¥¿“æ∑’Ë„™â°√“¥¿“æ√—ß ’
‡§√◊ËÕßæ‘¡æå·≈–°≈âÕß∫—π∑÷°¿“æ‰«â·≈â« °“√®–„™â‚ª√·°√¡„¥®–
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µâÕß´◊ÈÕ∑—Èß™ÿ¥®÷ß®–„™âß“π‰¥âÕ¬à“ß∂Ÿ°µâÕß ¡∫Ÿ√≥å  πÕ°®“°π’È
Õ“®¡’º≈∑“ß¥â“π∏ÿ√°‘®´÷Ëß°“√„™â‚ª√·°√¡·µà≈–‚ª√·°√¡®–¡’
¢âÕ¥’¢âÕ‡ ’¬µà“ß°—π‰ª °“√«‘®—¬π’È∑”°“√∑¥ Õ∫‚¥¬‰¡à¡’Õ§µ‘
À√◊Õ π—∫ πÿπ‚ª√·°√¡„¥‡ªìπæ‘‡»… °“√»÷°…“π’ ÈµâÕß°“√
‡ª√’¬∫‡∑’¬∫„Àâ∑√“∫¢âÕ‡∑Á®®√‘ß‡∑à“π—Èπ ‰¡à‰¥â¡’‡®µπ“„Àâ‡°‘¥
§«“¡‡ ’¬À“¬∑“ß∏ÿ√°‘®·°à‚ª√·°√¡∑’Ë„™â„π°“√«‘®—¬π’È

‚ª√·°√¡§Õ¡æ‘«‡µÕ√å∑’ Ë„™â„π°“√«‘®—¬π’ È‰¥â√ —∫§«“¡
Õπÿ‡§√“–Àå®“°À≈“¬·À≈àß‚¥¬·µà≈–‚ª√·°√¡‰¥â¡’°“√µ—Èß§à“∑’Ë
‡À¡“– ¡ ”À√—∫°“√„™â„πÕß§å°√À√◊Õ§≈‘π‘°π—ÈπÊÕ¬Ÿà·≈â« ®÷ß∑”„Àâ
¡’¢âÕ®”°—¥§◊Õ‰¡à “¡“√∂ª√—∫·µàß§à“„¥Ê „π√–∫∫¢Õß‚ª√·°√¡∑’Ë
„™â‰¥â  ‡π◊ËÕß®“°Õ“®∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬·≈–‡®â“¢Õß‚ª√·°√¡
‰¡à “¡“√∂„™âß“πµ“¡∑’Ë‡§¬„™âÕ¬Ÿà‡ªìπª√–®” °“√°”Àπ¥®ÿ¥
®“°¿“æ≈Õ°≈“¬‡ªìπ à«π™à«¬≈¥¢âÕº‘¥æ≈“¥§≈“¥‡§≈◊ ËÕπ
„π°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ßπ’È ´÷ Ëßµ“¡º≈°“√∑¥≈Õß∑’Ëæ∫«à“„π
 à«π¢Õß°“√«—¥§à“®“°¿“æ≈Õ°≈“¬‰¡àæ∫§«“¡·µ°µà“ß¢Õß§à“
U1-NA (¡¡.) ·≈– L1-NB (¡¡.) ´÷Ëßæ∫§«“¡·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠‡¡◊ËÕ«—¥§à“®“°¿“æ√—ß ’‚¥¬µ√ß · ¥ß«à“°“√°”Àπ¥
®ÿ¥Õâ“ßÕ‘ß®“°¿“æ√—ß ’¢Õß‚ª√·°√¡ Compu-ceph ·≈– OTP
÷́Ëß„™â°“√°√“¥¿“æ√—ß ’‡¢â“‰ª„π‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å ·≈â«°”Àπ¥

®ÿ¥Õâ“ßÕ‘ß®“°Àπâ“®Õ¿“æ (monitor) Õ“®‡°‘¥¢âÕº‘¥æ≈“¥®“°
§ÿ≥¿“æ¢Õß¿“æ√—ß ’∑’Ë°√“¥‡¢â“‰ª °“√°”Àπ¥®ÿ¥∫π‡§√◊ËÕß
°”Àπ¥æ‘°—¥´÷Ëß¡’°≈àÕß‰øÕ¬Ÿà¢â“ß„µâÀ√◊Õ°“√≈Õ°√“¬≈–‡Õ’¬¥
‚§√ß √â“ß„∫Àπâ“®“°¿“æ√—ß ’∫π°≈àÕß‰ø ”À√—∫¥Ÿ¿“æ√—ß ’
∑”„Àâ “¡“√∂‡ÀÁπ®ÿ¥Õâ“ßÕ‘ß‰¥â™—¥‡®π∑”„Àâ‰¥âº≈∂Ÿ°µâÕß  ·µà‰¡à‰¥â
À¡“¬§«“¡«à“°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ßºà“π®Õ¿“æ®–„Àâº≈
§≈“¥‡§≈◊ËÕπ‡ ¡Õ‰ª ‡æ√“–∂â“‡√“ “¡“√∂ª√—∫§ÿ≥¿“æ¢Õß
¿“æ√—ß ’„Àâ‡À¡“– ¡À√◊Õ “¡“√∂ª√—∫§à“§«“¡·µ°µà“ß¢Õß
√–¥—∫ ’Õ“®∑”„Àâ‡ÀÁπ®ÿ¥Õâ“ßÕ‘ß‰¥â™—¥‡®π°«à“·≈–‡æ‘Ë¡§«“¡·¡àπ¬”
„π°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ß‰¥â¡“°¢÷Èπ

 ”À√—∫§à“ U6-PTV (¡¡.) ∑’Ë‰¥â®“°‚ª√·°√¡ OTP ´÷Ëß
‰¥â§à“µË”°«à“°“√„™â‚ª√·°√¡Õ◊Ëπ ‡π◊ËÕß®“°®ÿ¥ PT ¡’°“√∑—∫
´âÕπ¢Õß‚§√ß √â“ßÕ◊ËπÊ ∑”„Àâ¡Õß‡ÀÁπ®ÿ¥®“°®Õ¿“æ‰¡à™—¥‡®π
‡ªìπº≈„Àâ°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ßº‘¥æ≈“¥ ª√–°Õ∫°—∫‚ª√·°√¡
OTP ∑’Ë„™â‰¥â¡’°“√ª√—∫µ— Èß§à“√–¥—∫ ’·≈–√–¥—∫§«“¡‡¢â¡∑’ Ë
‡À¡“– ¡°—∫¿“æ√—ß ’∑’ Ë„™â ”À√—∫ ∂“π∑’Ëπ— Èπ‚¥¬‡©æ“–´÷Ëß
·µ°µà“ß®“°∑’Ë„™â„π°“√∂à“¬¿“æ√—ß ’∑—Ë«‰ª ∑”„Àâ‡¡◊ËÕπ”¿“æ
√—ß ’∑’ Ë„™â„π°“√«‘®—¬‰ª∑¥ Õ∫®÷ß‡°‘¥§«“¡º‘¥æ≈“¥ ‡æ√“–
‡¡◊ËÕ∑¥ Õ∫«—¥§à“®“°¿“æ≈Õ°≈“¬‰¡àæ∫§«“¡·µ°µà“ß¢Õß
§à“ U6-PTV (¡¡.) ¢Õß‚ª√·°√¡ OTP °—∫‚ª√·°√¡Õ◊ËπÊ
·µà°≈—∫æ∫§«“¡·µ°µà“ß¢Õß§à“ U6-PTV (¡¡.) ¢Õß‚ª√·°√¡

Compu-ceph ·∑π‡π◊ËÕß®“°¡’§à“‡©≈’Ë¬·µ°µà“ß√Õß≈ß¡“®“°
§à“¢Õß‚ª√·°√¡ OTP ∑’Ë«—¥®“°¿“æ√—ß ’‚¥¬µ√ß ·≈–§à“‡©≈’Ë¬
®“°∑—Èß Õß«‘∏’¡’§à“„°≈â‡§’¬ß°—π§◊Õ 16.38 ·≈– 16.74 ¡¡.  à«π
§à“‡©≈’Ë¬®“°«‘∏’Õ◊Ëπ¡’§à“√–À«à“ß 18.06-19.11 ¡¡. ∑—Èßπ’È‡π◊ËÕß®“°
‚ª√·°√¡ Compu-ceph „™â°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ß PTS
(Pterygomaxillary fissure superior) ·∑π°“√„™â®ÿ¥ PT
(Pterygomaxillary fissure) ‡π◊ËÕß®“°®ÿ¥ PTS Õ¬Ÿà„°≈â‡¢â“¡“
¡“°°«à“®ÿ¥ PT ∑”„Àâ§à“√–¬–∑“ß∑’Ë«—¥®“°√–π“∫ PTV ‰ª¬—ß
øíπ°√“¡·∑â∫π´’Ë·√°¡’√–¬–∑“ßπâÕ¬≈ß°«à“ª°µ‘

 à«π§à“ POG-NB (¡¡.) æ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠ ∑—Èß∑’Ë«—¥‰¥â®“°¿“æ√—ß ’·≈–®“°¿“æ≈Õ°≈“¬¢Õß
‚ª√·°√¡ JOE §◊Õ¡’§à“ Ÿß°«à“«‘∏’Õ◊Ëπ∑—ÈßÀ¡¥ ‡π◊ËÕß®“°§«“¡
·µ°µà“ß¢Õßπ‘¬“¡∑’Ë„™â„π‚ª√·°√¡ JOE ‚¥¬¥Ÿ®“°µ“√“ß
¢âÕ¡Ÿ≈∑’Ë‰¥â¡“æ∫«à“ ¡’§à“‡ªìπ∫«°„π∑ÿ°µ—«Õ¬à“ß ∑—ÈßÊ ∑’Ë„π«‘∏’Õ◊Ëπ
Õ“®æ∫§à“‡ªìπ≈∫‰¥â„π°√≥’∑’Ë¡’‚§√ß √â“ß„∫Àπâ“·∫∫∑’Ë Õß
‡æ√“–¡’¢“°√√‰°√≈à“ß‡≈Á°·≈–Õ¬Ÿ à∂Õ¬À≈—ß‰ª‡¡◊ ËÕ‡∑’¬∫°—∫
¢“°√√‰°√∫π·≈–∞“π°–‚À≈°»’√…– ∑”„Àâ§à“‡©≈’Ë¬∑’Ë«—¥‰¥â¢Õß
‚ª√·°√¡ JOE  Ÿß°«à“«‘∏’Õ◊ËπÕ¬à“ß‡ÀÁπ‰¥â™—¥

 ”À√—∫§à“ lower incisor to APO (Õß»“) ·≈–§à“
Facial axis angle π—Èπæ∫§«“¡·µ°µà“ß∑—Èß„π°“√«—¥®“°
¿“æ√—ß ’·≈–®“°¿“æ≈Õ°≈“¬¢Õß‚ª√·°√¡ Compu-ceph
‚¥¬∑—Èß Õß§à“∑’Ë«—¥‰¥â¡’§à“¡“°°«à“°“√«—¥®“°«‘∏’Õ◊Ëπ  ∑—Èßπ’È Õ∏‘∫“¬
‰¥â«à“Õ“®‡ªìπº≈¡“®“°°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ß·≈–√–π“∫Õâ“ßÕ‘ß
∑’Ë„™â„π°“√§”π«≥·µ°µà“ß‰ª®“°«‘∏’Õ◊ËπÊ ‡π◊ËÕß®“°§à“ lower
incisor to APO ‡ªìπ°“√«—¥§à“¡ÿ¡∑’Ë‡°‘¥®“°·π«·°πøíπÀπâ“≈à“ß
∑”°—∫√–π“∫ A-PO ´÷Ëß°“√°”Àπ¥®ÿ¥ª≈“¬øíπ·≈–ª≈“¬
√“°øíπÀπâ“≈à“ß§àÕπ¢â“ß™—¥‡®π∂Ÿ°µâÕß  à«π®ÿ¥ A ·≈–®ÿ¥
Pog ∑’ËÕ¬Ÿà∫π à«π‚§âß‡«â“·≈–πŸπ ¡—°æ∫§«“¡º‘¥æ≈“¥‰¥âßà“¬
·µà®“°°“√«‘®—¬∑—Èß§à“∑’Ë«—¥‰¥â®“°¿“æ√—ß ’·≈–®“°¿“æ≈Õ°≈“¬
„Àâº≈„°≈â‡§’¬ß°—π · ¥ß«à“‰¡à‰¥â‡°‘¥®“°§«“¡º‘¥æ≈“¥¢Õß
°“√°”Àπ¥®ÿ¥ ·µàπà“®–‡°‘¥®“°°“√«—¥®“°√–π“∫Õâ“ßÕ‘ß∑’Ë
‰¡à∂Ÿ°µâÕß¡“°°«à“ ‡π◊ËÕß®“°„π°“√«‘‡§√“–Àå¢Õß‚ª√·°√¡
Compu-ceph ‰¡àæ∫«à“¡’°“√„™â√–π“∫ A-Po ·µàÕ¬à“ß„¥
¡’‡æ’¬ß°“√„™â√–π“∫„∫Àπâ“ (N-Pog) ´÷ËßÕ“®‡ªìπ‰ª‰¥â«à“
‚ª√·°√¡„™â°“√«—¥§à“¡ÿ¡·°πøíπÀπâ“≈à“ß‡∑’¬∫°—∫√–π“∫„∫Àπâ“
∑”„Àâ‰¥âº≈¡“°°«à“°“√«—¥¥â«¬«‘∏’Õ◊ËπÊ  à«π°“√«—¥ Facial
axis angle ∑’Ë‰¥âº≈º‘¥æ≈“¥®“°«‘∏’Õ◊ËπÕ“®‡°‘¥®“°°“√«—¥§à“
¢Õß‚ª√·°√¡ Compu-ceph „™â°“√«—¥§à“ Y-axis (S-Gn)
∑”°—∫√–π“∫ Ba-Na ·∑π
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 √ÿª

„π°“√»÷°…“§√—Èßπ’È„™â‚ª√·°√¡ ”‡√Á®√Ÿª 5 ‚ª√·°√¡
«‘‡§√“–Àå¿“æ√—ß ’¢Õß°–‚À≈°»’√…–‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„π°“√µ√«®
«‘π‘®©—¬·≈–«“ß·ºπ°“√∫”∫—¥√—°…“∑“ß∑—πµ°√√¡®—¥øíπ
æ∫«à“ “¡“√∂„™â·∑π°“√«‘‡§√“–Àå¥â«¬¡◊Õ´÷Ëß„™â°—π¡“π“π‰¥â
Õ¬à“ß¥’  °“√‡≈◊Õ°„™â‚ª√·°√¡„¥ ºŸâ„™â§«√»÷°…“¢âÕ¥’¢âÕ‡ ’¬ √«¡∑—Èß
 à«πª√–°Õ∫·≈–Õÿª°√≥å∑’Ë„™â√à«¡¢Õß·µà≈–‚ª√·°√¡ µ≈Õ¥®π
«‘∏’„™â·≈–§”π‘¬“¡¢Õß®ÿ¥Õâ“ßÕ‘ß¢Õß·µà≈–‚ª√·°√¡‡æ◊ËÕ„Àâ‰¥âº≈
°“√«‘‡§√“–Àå∑’Ë∂Ÿ°µâÕßπà“‡™◊ËÕ∂◊Õ “¡“√∂π”‰ª„™â‰¥âÕ¬à“ß∂Ÿ°µâÕß
‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥âº≈°“√√—°…“∑’Ë¥’ ºŸâ„™â§«√»÷°…“‡√’¬π√Ÿâ≈—°…≥–
∑“ß°“¬«‘¿“§ ·≈–¿“æ√—ß ’¢Õß°–‚À≈°»’√…–Õ¬à“ß¥’ ‡æ◊ËÕ≈¥
§«“¡§≈“¥‡§≈◊ËÕπ∑’ËÕ“®‡°‘¥¢÷Èπ®“°¢—ÈπµÕπ°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ß
ªí®®ÿ∫—πæ∫«à“§Õ¡æ‘«‡µÕ√å¡’°“√æ—≤π“‰ªÕ¬à“ß√«¥‡√Á« §«“¡
®”‡ªìπ„π°“√„™â§Õ¡æ‘«‡µÕ√å¡’¡“°¢÷Èπ‡æ◊ËÕ„Àâ “¡“√∂∑”ß“π‰¥â
√«¥‡√Á«¡“°¬‘Ëß¢÷Èπ ≈¥¢âÕº‘¥æ≈“¥®“°°“√«—¥·≈–§”π«≥∑”„Àâ
 “¡“√∂ª√–‡¡‘πº≈‰¥âÕ¬à“ß∂Ÿ°µâÕß ·¡àπ¬” ‡™◊ËÕ∂◊Õ‰¥â §Õ¡-
æ‘«‡µÕ√å “¡“√∂‡°Á∫¢âÕ¡Ÿ≈‰¥â‡ªìπ®”π«π¡“°‚¥¬‡°Á∫∑—Èßª√–«—µ‘
§π‰¢â ¢âÕ¡Ÿ≈°“√µ√«®∑“ß§≈‘π‘° ¢âÕ¡Ÿ≈¢Õß·∫∫®”≈Õßøíπ¥â«¬
°“√„™â‡π◊ÈÕ∑’Ë‡æ’¬ß‡≈Á°πâÕ¬·≈– “¡“√∂ ◊∫§âπ¢âÕ¡Ÿ≈¡“„™â‰¥â
Õ¬à“ß√«¥‡√Á«  ™à«¬„π¥â“π°“√»÷°…“«‘®—¬∑“ß∑—πµ°√√¡®—¥øíπÕ¬à“ß
¥’¬‘Ëß ®÷ßπà“ π—∫ πÿπ„Àâ¡’°“√æ—≤π“‚ª√·°√¡ ”À√—∫«‘‡§√“–Àå
¿“æ√—ß ’¢Õß°–‚À≈°»’√…– ·≈–‚ª√·°√¡ ”À√—∫°“√«‘‡§√“–Àå
·∫∫®”≈Õßøíπ µ≈Õ¥®π‚ª√·°√¡ ”À√—∫‡°Á∫¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬
∑’Ë√—∫°“√∫”∫—¥√—°…“∑“ß∑—πµ°√√¡®—¥øíπ „Àâ “¡“√∂‡°Á∫¢âÕ¡Ÿ≈
®“°°“√µ√«®¿“æ∂à“¬„∫Àπâ“ ¿“æ∂à“¬°“√ ∫øíπ·≈–¿“æ√—ß ’
µà“ßÊ  ¢ÕßºŸâªÉ«¬‡æ◊ËÕ„Àâ “¡“√∂ ◊∫§âπ¢âÕ¡Ÿ≈‰¥âßà“¬  ‡ªìπª√–‚¬™πå
 ”À√—∫„™â‡ªìπ∞“π¢âÕ¡Ÿ≈ ”À√—∫°“√«‘®—¬„πÕπ“§µ
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Abstract

Objective  This study was to determine the different of measurements of Steiner and Rickett
analyses obtained from 5 computer cephalometric programs as compared to measurements by manual
method.
Materials and methods  Thirty-two lateral cephalograms were selected from those of patients of
Orthodontic Department, Faculty of Dentistry, Chulalongkorn University by purposive sampling
(8 males and 24 females) age 11-27 years (average 16.06 years). The films had permanent teeth,
no embedded tooth, no pathology that could overlap the root area of incisors and first permanent
molar. A manual tracing, including measurements and landmarks identification were proceded
following the direction of 5 computer programs: 1. Dentofacial planner, 2. Quick-ceph image,
3. RMOûs Jiffy Orthodontic Evaluation,  4. Compu-ceph,  5. OTP Means, standard deviations which
obtained from the programs and manual method of the linear and angular measurements in the
Steiner and Ricketts analyses (18 variables) were compared by One-way ANOVA at significant level
.05, and the different of measurements under the six methods were tested by Multiple Comparisons
using Tukey test.
Results   Four variables from 18 variables showed significant differences: Pog-NB (mm) of program
JOE, U6-PTV (mm), L1-APO (deg) and Facial axis angle of program Compu-ceph.
Conclusion  These five commercial software programs for cephalometric analysis can use to replace
manual method if the user know how to choose input devices, use each program properly and have
basic knowledge of definitions and landmark identifications. The reasons for different finding in this
study were the difference in definition of reference points and measurement programs.

(CU Dent J. 2005;28:29-38)
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