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∫∑§—¥¬àÕ °“√∫√‘À“√°≈â“¡‡π◊ÈÕµâπ¢“‡ªìπÕß§åª√–°Õ∫∑’Ë ”§—≠ à«πÀπ÷Ëß„π°“√øóôπøŸ ¿“æºŸâªÉ«¬À≈—ß°“√ºà“µ—¥
‡ÕÁπ‰¢«âÀπâ“‚¥¬°“√ àÕß°≈âÕß ·≈–®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë‡ªìπÕÿª°√≥åÕÕ°°”≈—ß°“¬Õ¬à“ßÀπ÷Ëß∑’ËºŸâªÉ«¬®–‰¥â
√—∫§”·π–π”„Àâ„™â„π°“√∫√‘À“√  ·µà¡’ºŸâªÉ«¬∫“ß§π∑’Ë‰¡à “¡“√∂∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë‰¥â‡π◊ËÕß®“°
¢“¥Õÿª°√≥å °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“ quadriceps ratio ·≈– hamstrings ratio À≈—ß
°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“‚¥¬°“√ àÕß°≈âÕß 12  —ª¥“Àå √–À«à“ß°≈ÿà¡ºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë °—∫
°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë ‚¥¬„™â studentûs t-test

°“√»÷°…“π’È¡’√Ÿª·∫∫‡ªìπ quasi experimental study «—¥§à“§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ quadriceps
·≈– hamstrings ¥â«¬‡§√◊ËÕß dynamometer °àÕπºà“µ—¥ ·≈– 12  —ª¥“ÀåÀ≈—ßºà“µ—¥‡ÕÁπ‰¢«âÀπâ“¥â«¬°“√
 àÕß°≈âÕß „π™à«ß‡«≈“µ—Èß·µà‡¥◊Õπ¡°√“§¡∂÷ß∏—π«“§¡ æ.». 2550 ¡’ºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë
®”π«π 16 √“¬ ·≈–ºŸâªÉ«¬∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë 6 √“¬ æ∫«à“À≈—ßºà“µ—¥ 12  —ª¥“Àå ºŸâªÉ«¬
°≈ÿà¡∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’ quadriceps ratio √âÕ¬≈– 57.7  à«π°≈ÿà¡∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬
®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’ quadriceps ratio √âÕ¬≈– 54.0 ´÷Ëß‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-
value 0.444) °≈ÿà¡∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’ hamstring ratio √âÕ¬≈– 96.2 ·≈–°≈ÿà¡∑’Ë‰¡à‰¥â
∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’ hamstrings ratio √âÕ¬≈– 96.0 ’́Ëß‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p-value 0.987) ·µà°“√»÷°…“π’È¬—ß¡’¢âÕ®”°—¥‡√◊ËÕß®”π«πºŸâªÉ«¬·≈–‰¡à‰¥â„™â°“√ ÿà¡µ—«Õ¬à“ß ®÷ß
§«√∑”°“√«‘®—¬‡æ‘Ë¡‡µ‘¡‚¥¬°“√ ÿà¡µ—«Õ¬à“ß„π®”π«πºŸâªÉ«¬∑’Ë¡“°¢÷Èπ

§” ”§—≠: ‡ÕÁπ‰¢«âÀπâ“, °≈â“¡‡π◊ÈÕµâπ¢“, °“√øóôπøŸ ¿“æ, ®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë

º≈¢Õß°“√∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’ËµàÕ
§«“¡·¢Áß·√ß°≈â“¡‡π◊ÈÕµâπ¢“„π°“√øóôπøŸ ¿“æ

À≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“

≥√ß§å  ®—π∑√åÀÕ¡

πƒ¡≈  µÕ«‘‡™’¬√

æ√∑‘æ¬å  ‡æÁ≠°‘µµ‘

æ‘ ‘Ø∞å  ‡≈‘»«“π‘™

¿“§«‘™“»—≈¬»“ µ√åÕÕ√å‚∏ªî¥‘§ å·≈–°“¬¿“æ∫”∫—¥ §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈

∫∑π”

¿“«–‡ÕÁπ‰¢«âÀπâ“¢“¥ (anterior cruciate ligament
injury) ‡ªìπ°“√∫“¥‡®Á∫¢Õß¢âÕ‡¢à“∑’Ëæ∫‰¥â∫àÕ¬ ´÷Ëßº≈

®“°°“√∫“¥‡®Á∫∑”„Àâ¢âÕ‡¢à“‡ ’¬§«“¡¡—Ëπ§ß‰ª·≈–‡°‘¥

ªí≠À“„π°“√‡≈àπ°’Ã“À√◊Õ°“√∑”°‘®°√√¡µà“ß Ê „π

™’«‘µª√–®”«—π °“√∫“¥‡®Á∫π’È “¡“√∂√—°…“‰¥â‚¥¬°“√
ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“‚¥¬°“√ àÕß°≈âÕß (arthroscopic as-

sisted anterior cruciate ligament reconstruction)
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‡æ◊ËÕπ”‡ âπ‡ÕÁπ®“° à«πÕ◊Ëπ¢ÕßºŸâªÉ«¬¡“„™â·∑π‡ÕÁπ‰¢«â-

Àπâ“´÷Ëß¢“¥‰ª °“√øóôπøŸ ¿“æÀ≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“

¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ„ÀâºŸâªÉ«¬ “¡“√∂ßÕ·≈–‡À¬’¬¥¢âÕ-

‡¢à“‰¥â‡µÁ¡∑’Ë ¡’§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß à«π°≈â“¡‡π◊ÈÕµâπ¢“ √«¡∂÷ßΩñ°„Àâ¡’°“√§«∫§ÿ¡

¢âÕ‡¢à“ °“√√—∫√Ÿâ proprioception ∑’Ë¥’¢÷Èπ‡æ◊ËÕ°≈—∫‰ª‡≈àπ

°’Ã“‰¥âÕ¬à“ßª≈Õ¥¿—¬

°“√øóôπøŸ ¿“æ¿“¬À≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“¡’

°“√‡ª≈’Ë¬π·ª≈ß·π«∑“ß‰ªÕ¬à“ß¡“°®“°°“√øóôπøŸ

 ¿“æ·∫∫‡¥‘¡ (traditional rehabilitation) „™â‡«≈“„π

°“√®”°—¥°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“·≈–§àÕ¬ Ê ∫√‘À“√

°≈â“¡‡π◊ÈÕ ¡“‡ªìπ°“√øóôπøŸ ¿“æ·∫∫‡√àß√—¥ (acceler-

ated rehabilitation)  ‚¥¬„ÀâºŸâªÉ«¬‡√‘Ë¡‡§≈◊ËÕπ‰À«
¢âÕ‡¢à“‰¥â‡√Á«¿“¬À≈—ß°“√ºà“µ—¥ Õ’°∑—Èß‡√‘Ë¡„™â°“√∫√‘À“√

°≈â“¡‡π◊ÈÕ„πÀ≈“¬≈—°…≥–„π‡«≈“∑’Ë ‡√Á«¢÷Èπ ‚¥¬

æ∫«à“°“√øóôπøŸ ¿“æ·∫∫‡√àß√—¥∑”„Àâ ‰¥âº≈°“√√—°…“∑’Ë
¥’·≈–™à«¬„ÀâºŸâªÉ«¬°≈—∫‰ª‡≈àπ°’Ã“‰¥â‡√Á«¢÷Èπ°«à“·∫∫

‡¥‘¡(1-5)

°√–∫«π°“√∫√‘À“√‡æ◊ËÕøóôπøŸ ¿“æÀ≈—ß°“√ºà“µ—¥

‡ÕÁπ‰¢«âÀπâ“·∫∫‡√àß√—¥π—Èπ¡’«‘∏’°“√∑’Ë·µ°µà“ß‰ª„π

·µà≈–™à«ß‡«≈“ °“√‡ √‘¡ √â“ß ¡√√∂¿“æ¢Õß°≈â“¡-
‡π◊ÈÕ°≈ÿà¡µà“ß Ê ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°≈â“¡‡π◊ÈÕµâπ¢“ ®–

¡’°“√„™â·√ßµâ“π„πÀ≈“¬≈—°…≥– ‡™àπ πÈ”Àπ—°µ—«¢Õß

ºŸâªÉ«¬ (body weight exercise) µÿâ¡πÈ”Àπ—° (free weight)

Õÿª°√≥åÕÕ°°”≈—ß°“¬ (exercise machine) ‡æ◊ËÕΩñ°„Àâ

°≈â“¡‡π◊ÈÕ¡’§«“¡·¢Áß·√ß¡“°¢÷Èπ ‚¥¬Õÿª°√≥åÕÕ°

°”≈—ß°“¬∑’Ëπ‘¬¡„™â ‰¥â·°à ®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë (station-
ary bicycle) ÷́Ëß¡’≈—°…≥–‡ªìπ°“√∫√‘À“√·∫∫ closed

kinetic chain ÷́Ëß¡’§«“¡π‘¬¡¡“°°«à“°“√∫√‘À“√¥â«¬

Õÿª°√≥åÕÕ°°”≈—ß°“¬·∫∫ open kinetic chain ¥â«¬
‡Àµÿº≈„π‡√◊ËÕß§«“¡ª≈Õ¥¿—¬µàÕ‡ÕÁπ‰¢«âÀπâ“„π™à«ß

À≈—ßºà“µ—¥√–¬–µâπ(6-7) ·µà„π ¿“æªí®®ÿ∫—π¡’ºŸâªÉ«¬∫“ß

√“¬∑’Ë‰¡à “¡“√∂∫√‘À“√À≈—ß°“√ºà“µ—¥¥â«¬®—°√¬“πªíòπ

Õ¬Ÿà°—∫∑’Ë‰¥â‡π◊ËÕß®“°¢“¥Õÿª°√≥å ‚¥¬„πºŸâªÉ«¬°≈ÿà¡π’È ®–

‰¥â√—∫°“√·π–π”„Àâ∫√‘À“√‚¥¬„™â à«πª√–°Õ∫Õ◊Ëπ¢Õß

‚ª√·°√¡°“√øóôπøŸ ¿“æ∑¥·∑π ‡π◊ËÕß®“°¬—ß‰¡à ¡’

¢âÕ¡Ÿ≈∑’Ë· ¥ß∂÷ß§«“¡®”‡ªìπ¢Õß°“√∫√‘À“√¥â«¬

®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë„π‚ª√·°√¡°“√∫√‘À“√À≈—ß°“√ºà“µ—¥

°“√¥”‡π‘π°“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘π

º≈¢Õß°“√∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’ËµàÕ§«“¡·¢Áß

·√ß°≈â“¡‡π◊ÈÕµâπ¢“„π°“√øóôπøŸ ¿“æÀ≈—ß°“√ºà“µ—¥

‡ÕÁπ‰¢«âÀπâ“ ‚¥¬‡ª√’¬∫‡∑’¬∫§à“ quadriceps ratio ·≈–

hamstrings ratio À≈—ß°“√ºà“µ—¥ 12  —ª¥“Àå √–À«à“ß

°≈ÿà¡ºŸâªÉ«¬∑’Ë„™â°“√∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë·≈–

°≈ÿà¡ºŸâªÉ«¬ ÷́Ëß‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë ‚¥¬

‚§√ß°“√«‘®—¬π’Èºà“π°“√Õπÿ¡—µ‘®“°§≥–°√√¡°“√

®√‘¬∏√√¡°“√«‘®—¬„π§π §≥–·æ∑¬»“ µ√å»‘√‘√“™

æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈

«‘∏’°“√»÷°…“

°“√»÷°…“π’È‡ªìπ quasi experimental study ¥”‡π‘π
°“√„πºŸâªÉ«¬Õ“¬ÿ¡“°°«à“ 18 ªï ∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“¡’

°“√∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“·≈–‰¥â√—∫°“√√—°…“¥â«¬

°“√ºà“µ—¥‡ÕÁπ‰¢â«Àπâ“‚¥¬°“√ àÕß°≈âÕß ´÷Ëß®–„™â‡ÕÁπ
 –∫â“¢Õß‡¢à“¢â“ß‡¥’¬«°—π¡“∑¥·∑π‡ÕÁπ∑’Ë¡’°“√©’°¢“¥‰ª

‡°≥±å°“√§—¥ÕÕ°‰¥â·°à ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥¢âÕ‡¢à“´È”

(revision knee surgery) ºŸâªÉ«¬ ÷́Ëß¡’§«“¡º‘¥ª√°µ‘

¢Õß‡¢à“¥â“πµ√ß¢â“¡√à«¡¥â«¬ ºŸâªÉ«¬´÷Ëßæ∫¡’æ¬“∏‘

 ¿“æÀ√◊Õ‰¥â√—∫°“√ºà“µ—¥‚¥¬„™âÀ—µ∂°“√Õ◊Ëπ√à«¡´÷Ëß

®”‡ªìπµâÕß®”°—¥°“√‡¥‘π≈ßπÈ”Àπ—°‡ªìπ‡«≈“ 3  —ª¥“Àå
¢÷Èπ‰ª (‡™àπ °“√‡¬Á∫´àÕ¡À¡Õπ√Õß¢âÕ‡¢à“ °“√‡®“–

°√–¥Ÿ°‡æ◊ËÕ√—°…“°“√∫“¥‡®Á∫¢Õß°√–¥Ÿ°ÕàÕπº‘«¢âÕ)

ºŸâªÉ«¬´÷Ëß¡’°“√∫“¥‡®Á∫¢Õß‡ âπ‡ÕÁπ¢âÕ‡¢à“À≈“¬‡ âπ

(multiple ligament injury) ·≈–ºŸâªÉ«¬∑’Ë¡’§«“¡‡®Á∫

ªÉ«¬Õ◊Ëπ´÷Ëß·æ∑¬å‡®â“¢Õß‰¢âª√–‡¡‘π«à“Õ“®‡°‘¥Õ—πµ√“¬

®“°°“√ÕÕ°°”≈—ß°“¬

‚ª√·°√¡°“√∫√‘À“√À≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“

 ”À√—∫ºŸâªÉ«¬„π°“√»÷°…“π’È ·∫àß°≈ÿà¡‚¥¬‰¡à‰¥â„™â°“√

 ÿà¡µ—«Õ¬à“ß ·µà®–§”π÷ß∂÷ß§«“¡æ√âÕ¡¢ÕßºŸâªÉ«¬„π°“√
∫√‘À“√À≈—ß°“√ºà“µ—¥‚¥¬„™âÕÿª°√≥å®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë
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‡ªìπ ”§—≠ ¥”‡π‘π°“√»÷°…“µ—Èß·µà ‡¥◊Õπ¡°√“§¡∂÷ß

∏—π«“§¡ æ.». 2550 ¡’ºŸâªÉ«¬´÷Ëß‡¢â“√—∫°“√ºà“µ—¥‡ÕÁπ-

‰¢«âÀπâ“‚¥¬°“√ àÕß°≈âÕß·≈–¬‘π¬Õ¡‡¢â“√à«¡°“√«‘®—¬

®”π«π 39 √“¬ ·µà¡’‡°≥±å§—¥ÕÕ°¿“¬À≈—ß°“√ºà“µ—¥ 13

√“¬ ·≈–¢“¥°“√µ‘¥µ“¡º≈ 4 √“¬ ∑”„Àâ‡À≈◊ÕºŸâªÉ«¬∑’Ë

‰¥â¢âÕ¡Ÿ≈§√∫®”π«π 22 √“¬ ·∫àß‡ªìπ°≈ÿà¡∑’Ë “¡“√∂

∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë‰¥â 16 √“¬ ·≈–°≈ÿà¡´÷Ëß

‰¡à “¡“√∂∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë‰¥â®”π«π 6

√“¬

°àÕπ°“√ºà“µ—¥ºŸâªÉ«¬®–‰¥â√—∫°“√∑¥ Õ∫§«“¡

·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕµâπ¢“¥â«¬‡§√◊ËÕß dynamometer

(CON-TREX MJ, CMV AG, Zurich, Switzerland) ‚¥¬

∑”°“√∑¥ Õ∫¿“¬„π 1  —ª¥“Àå°àÕπ°“√ºà“µ—¥ ‚¥¬®–
«—¥„π≈—°…≥– isokinetic ¥â«¬Õ—µ√“‡√Á« 60 Õß»“µàÕ«‘π“∑’

°àÕπ°“√∑¥ Õ∫ºŸâ‡¢â“√à«¡°“√»÷°…“®–¬◊¥‡À¬’¬¥°≈â“¡

‡π◊ÈÕ·≈–«Õ√å¡ ‚¥¬„ÀâßÕ‡À¬’¬¥‡¢à“°—∫‡§√◊ËÕß dynamom-
eter ¥â«¬·√ß ÷́Ëß¬—ß‰¡à‡µÁ¡∑’Ë (submaximal contration)

‡ªìπ®”π«π 5 §√—Èß À≈—ß®“°π—Èπ„Àâæ—° 2 π“∑’ ·≈â«®÷ß
«—¥‚¥¬„ÀâºŸâ‡¢â“√à«¡°“√»÷°…“ ßÕ·≈–‡À¬’¬¥‡¢à“‚¥¬

ÕÕ°·√ß‡µÁ¡∑’Ë (maximal contraction) ‡ªìπ®”π«π 5

§√—Èß ·≈â«π”§à“‡©≈’Ë¬ flexion ·≈– extension peak
torque ‰ª«‘‡§√“–Àåº≈ ‚¥¬°“√∑¥ Õ∫∑ÿ°§√—Èß®–∑”„π

¢â“ß∑’Ë‰¡à‰¥â∑”ºà“µ—¥°àÕπ

À≈—ßºà“µ—¥ºŸâªÉ«¬‰¥â√—∫°“√øóôπøŸ ¿“æµ“¡°≈ÿà¡∑’Ë
·∫àß‰«â ‚¥¬¢—ÈπµÕπ°“√øóôπøŸ ¿“æª√—∫‡ª≈’Ë¬πµ“¡

√–¬–‡«≈“À≈—ß°“√ºà“µ—¥ Õ“°“√·≈–√–¥—∫§«“¡

 “¡“√∂¢ÕßºŸâªÉ«¬ ºŸâªÉ«¬∑—Èß Õß°≈ÿà¡®–∫√‘À“√¥â«¬∑à“

æ◊Èπ∞“π∑’Ë‡À¡◊Õπ°—π ‚¥¬‡√‘Ë¡µ—Èß·µà°“√∫√‘À“√‡æ◊ËÕ‡æ‘Ë¡

¡ÿ¡°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“‡æ◊ËÕ„ÀâßÕ·≈–‡À¬’¬¥‡¢à“

‰¥â ÿ¥ °“√∫√‘À“√‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

®–‡√‘Ë¡®“°°“√∫√‘À“√„π≈—°…≥– isotonic ‚¥¬∑à“‡°√Áß

°≈â“¡‡π◊ÈÕµâπ¢“ (quadriceps settling) ·≈–∑à“¬°¢“

„π≈—°…≥–‡¢à“‡À¬’¬¥ (straight leg raising) ·≈â«®÷ß„™â
°“√∫√‘À“√·∫∫ isotonic ™π‘¥ closed kinetic chain

´÷Ëß„™â·√ßµâ“π„πÀ≈“¬≈—°…≥– ‡™àπ „™âπÈ”Àπ—°µ—«‡ªìπ

·√ßµâ“π (body weight exercise) „™â∑àÕ¬“ßÀ√◊Õ„™â

°“√∂◊ÕπÈ”Àπ—°„π√–À«à“ß°“√∫√‘À“√¥â«¬∑à“µà“ß Ê ‚¥¬

„π°≈ÿà¡ºŸâªÉ«¬∑’Ë “¡“√∂∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë‰¥â

®–‡√‘Ë¡„™â®—°√¬“πªíòπÕ¬Ÿà°—∫∑’ËÀ≈—ßºà“µ—¥ 3  —ª¥“Àå ®–

„™â‡«≈“ª√–¡“≥ 20-30 π“∑’µàÕ§√—Èß ∫√‘À“√Õ¬à“ßπâÕ¬

3 §√—ÈßµàÕ —ª¥“Àå ‚¥¬ºŸâªÉ«¬®–‰¥â√—∫§”·π–π”„π°“√

ª√—∫·√ßµâ“π·≈–√–¬–‡«≈“µ“¡ ¡√√∂¿“æ¢ÕßºŸâªÉ«¬

ºŸâªÉ«¬∑—Èß Õß°≈ÿà¡‰¡à „™â°“√∫√‘À“√¥â«¬Õÿª°√≥åÕÕ°

°”≈—ß°“¬ (exercise machine) Õ◊ËππÕ°‡Àπ◊Õ®“°∑’Ë

°”Àπ¥‰«â ‡¡◊ËÕ§√∫ 12  —ª¥“ÀåÀ≈—ßºà“µ—¥«—¥§«“¡·¢Áß

·√ß¢Õß°≈â“¡‡π◊ÈÕµâπ¢“∑—Èß Õß¢â“ß¢ÕßºŸâªÉ«¬ „π

≈—°…≥–‡¥’¬«°—π°—∫°àÕπºà“µ—¥

§à“§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ quadriceps ·≈–
hamstrings ¢Õß¢“¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫®–‰¥â®“°°“√

‡ª√’¬∫‡∑’¬∫ —¥ à«π§à“‡©≈’Ë¬ peak torque ¢Õß¢â“ß∑’Ë

‰¥â√—∫∫“¥‡®Á∫°—∫¢â“ßª√°µ‘‡ªìπ√âÕ¬≈– ́ ÷Ëß§à“ quadriceps
ratio ®–‰¥â®“°°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬ extension peak

torque  à«π hamstrings ratio π—Èπ®–‰¥â®“°°“√
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬ flexion peak torque ¢Õß∑—Èß

°≈â“¡‡π◊ÈÕµâπ¢“ Õß¢â“ß °“√»÷°…“π’È„™â°“√‡ª√’¬∫‡∑’¬∫

§à“ quadriceps ·≈– hamstrings ratio √–À«à“ß°≈ÿà¡
ºŸâªÉ«¬øóôπøŸ ¿“æÀ≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“‚¥¬„™â

®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë·≈–°≈ÿà¡ºŸâªÉ«¬∑’Ë ‰¡à„™â®—°√¬“πªíòπ

Õ¬Ÿà°—∫∑’Ë À≈—ß°“√ºà“µ—¥ 12  —ª¥“Àå ‚¥¬„™â studentûs t-
test ¥â«¬√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë p<0.05

º≈°“√»÷°…“

ºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“∑’Ë “¡“√∂

∫√‘À“√À≈—ß°“√ºà“µ—¥¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’®”π«π 20

§π ·µà¡’ºŸâªÉ«¬∑’Ë¢“¥°“√µ√«®µ‘¥µ“¡º≈ 4 §π∑”„Àâ

‡À≈◊Õ®”π«πºŸâªÉ«¬„π°≈ÿà¡·√°π’È 16 §π Õ“¬ÿ‡©≈’Ë¬ 26.3

(18-35) ªï   à«π„π°≈ÿà¡∑’Ë Õß´÷Ëß„™â°“√∫√‘À“√À≈—ß°“√

ºà“µ—¥‚¥¬‰¡à‰¥â„™â®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’®”π«π 6 §π Õ“¬ÿ

‡©≈’Ë¬ 23.0 (18-29) ªï ºŸâªÉ«¬∑—ÈßÀ¡¥‡æ»™“¬·≈–¡’

¢âÕ¡Ÿ≈æ◊Èπ∞“π¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ·≈–‰¥â∑¥ Õ∫°“√
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µ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬

¢âÕ¡Ÿ≈ °≈ÿà¡∑’Ë 1* °≈ÿà¡∑’Ë 2†

®”π«π (§π) 16 6
Õ“¬ÿ (ªï: mean, SD) 26.3, 5.3 23.0, 4.6
 à«π Ÿß (‡´πµ‘‡¡µ√: mean, SD) 171.9, 5.4 170.5 4.4
πÈ”Àπ—° (°‘‚≈°√—¡: mean, SD) 66.8, 8.9 70.4,11.6
√–¬–‡«≈“µ—Èß·µà‰¥â√—∫∫“¥‡®Á∫®π∂÷ßºà“µ—¥ (‡¥◊Õπ: mean, SD) 13.5, 10.0 12.9,14.0
°“√∫“¥‡®Á∫Õ◊Ëπ∑’Ëæ∫√à«¡°—∫°“√©’°¢“¥¢Õß‡ÕÁπ‰¢«âÀπâ“

- °“√©’°¢“¥¢ÕßÀ¡Õπ√Õß¢âÕ‡¢à“¥â“π„π 3 5
- °“√©’°¢“¥¢ÕßÀ¡Õπ√Õß¢âÕ‡¢à“¥â“ππÕ° 9 3
- °“√∫“¥‡®Á∫¢Õß°√–¥Ÿ°ÕàÕπº‘«¢âÕ 2 0
- ‰¡à¡’°“√∫“¥‡®Á∫Õ◊ËππÕ°®“°°“√©’°¢“¥¢Õß‡ÕÁπ‰¢«âÀπâ“ 5 1

°“√µ—¥·µàßÀ¡Õπ√Õß¢âÕ‡¢à“ 6 3

À¡“¬‡Àµÿ *°≈ÿà¡∑’Ë 1 À¡“¬∂÷ß °≈ÿà¡ºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë
†°≈ÿà¡∑’Ë 2 À¡“¬∂÷ß °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë

µ“√“ß∑’Ë 2 §à“§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ quadriceps

Extension peak torque (mean, SD)

µ—«·ª√ °≈ÿà¡∑’Ë 1* °≈ÿà¡∑’Ë 2† §à“‡©≈’Ë¬ p-value

(n=16) (n=6) §«“¡µà“ß

°àÕπºà“µ—¥

- ¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫ (Nm) 135.8, 34.6 105.5, 36.6 30.3 0.086
- ¢â“ß∑’Ëª√°µ‘ (Nm) 172.9, 38.8 146.6, 12.0 26.3 0.025

§à“ quadriceps ratio‡ (%) 79.4, 17.6 71.1, 22.8 8.3 0.370

À≈—ßºà“µ—¥

- ¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫ (Nm) 111.8, 38.4 83.9, 13.9 27.9 0.101
- ¢â“ß∑’Ëª√°µ‘ (Nm) 195.1, 39.8 155.6, 19.7 39.5 0.032

§à“ quadriceps ratio‡ (%) 57.7, 15.6 54.0, 6.9 3.7 0.444

À¡“¬‡Àµÿ *°≈ÿà¡∑’Ë 1 À¡“¬∂÷ß °≈ÿà¡ºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë
†°≈ÿà¡∑’Ë 2 À¡“¬∂÷ß °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë
‡quadriceps ratio = §à“‡©≈’Ë¬ extension peak torque ¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫ x 100

 §à“‡©≈’Ë¬ extension peak torque ¢â“ß∑’Ëª√°µ‘

·®°·®ß ¢Õß¢âÕ¡Ÿ≈§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ quad-

riceps ·≈– hamstrings ∑—Èß°àÕπ·≈–À≈—ß°“√ºà“µ—¥

¥â«¬°“√∑¥ Õ∫ Kolmogorov-Smirnov æ∫«à“ ¢âÕ¡Ÿ≈

¡’°“√·®°·®ß·∫∫ª√°µ‘ ®÷ß “¡“√∂‡ª√’¬∫‡∑’¬∫º≈¥â«¬

studentûs t-test ‰¥â

°“√‡ª√’¬∫‡∑’¬∫§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ quad-

riceps √–À«à“ßºŸâªÉ«¬∑—Èß Õß°≈ÿà¡ · ¥ß„πµ“√“ß∑’Ë 2 æ∫

«à“ °≈ÿà¡ºŸâªÉ«¬´÷Ëß∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë ¡’§à“



º≈¢Õß°“√∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’ËµàÕ§«“¡·¢Áß·√ß°≈â“¡‡π◊ÈÕµâπ¢“„π°“√øóôπøŸ ¿“æÀ≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÒ ªï∑’Ë Ò˜ ©∫—∫‡æ‘Ë¡‡µ‘¡ ˜ SVIIÚÒÚ˘

quadriceps ratio ≈¥≈ß®“°√âÕ¬≈– 79.4 °àÕπºà“µ—¥

‡ªìπ√âÕ¬≈– 57.7 À≈—ßºà“µ—¥ „π¢≥–∑’Ë°≈ÿà¡∑’Ë ‰¡à ‰¥â

∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’§à“ quadriceps radio
≈¥≈ß®“°√âÕ¬≈– 71.1 °àÕπºà“µ—¥ ‡ªìπ√âÕ¬≈– 54.0 À≈—ß

ºà“µ—¥ ´÷Ëß‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

¢Õß§à“ quadriceps ratio À≈—ß°“√ºà“µ—¥√–À«à“ßºŸâªÉ«¬

∑—Èß Õß°≈ÿà¡

°“√‡ª√’¬∫‡∑’¬∫§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

hamstrings √–À«à“ßºŸâªÉ«¬∑—Èß Õß°≈ÿà¡ · ¥ß„πµ“√“ß

∑’Ë 3 æ∫«à“ À≈—ß°“√ºà“µ—¥ 12  —ª¥“Àå ºŸâªÉ«¬∑’Ë∫√‘À“√

¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ hamstrings

ratio ®“°√âÕ¬≈– 95.6 °àÕπºà“µ—¥ ‡ªìπ√âÕ¬≈– 96.2 À≈—ß

ºà“µ—¥  à«π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà

°—∫∑’Ë¡’°“√≈¥≈ß¢Õß§à“ hamstrings ratio ®“°√âÕ¬≈–

106.0 °àÕπºà“µ—¥ ‡ªìπ√âÕ¬≈– 96.0 À≈—ß°“√ºà“µ—¥ ÷́Ëß

‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ¢Õß§à“

hamstrings ratio À≈—ß°“√ºà“µ—¥√–À«à“ßºŸâªÉ«¬∑—Èß Õß

°≈ÿà¡

«‘®“√≥å
°“√∫√‘À“√°≈â“¡‡π◊ÈÕµâπ¢“¡’ à«π ”§—≠„π°“√

øóôπøŸ ¿“æÀ≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“ „π°“√»÷°…“π’È ‰¥â
∑¥ Õ∫§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕµâπ¢“À≈—ß°“√ºà“µ—¥

12  —ª¥“Àå ‡æ√“–‡ªìπ™à«ßµâπ¢Õß°“√øóôπøŸ ¿“æ´÷Ëß„™â

°“√∫√‘À“√·∫∫ closed kinetic chain ‚¥¬Õ“»—¬°“√

∫√‘À“√„π≈—°…≥–µà“ß Ê √«¡∑—Èß®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë ·≈–

¬—ß‰¡à‰¥â‡√‘Ë¡°“√∫√‘À“√¥â«¬Õÿª°√≥åÕÕ°°”≈—ß°“¬™π‘¥Õ◊Ëπ

 à«π„π√–¬–À≈—ß®“° 12  —ª¥“Àå‰ª·≈â« ‡ÕÁπ∑’Ë‰¥â√—∫

°“√ºà“µ—¥‰ªπ—Èπ¡’°“√¬÷¥µ‘¥°—∫°√–¥Ÿ°¢ÕßºŸâªÉ«¬‰¥â¥’·≈â«

ºŸâªÉ«¬®÷ß “¡“√∂„™â°“√∫√‘À“√°≈â“¡‡π◊ÈÕ¥â«¬Õÿª°√≥å

ÕÕ°°”≈—ß°“¬™π‘¥Õ◊Ëπ´÷Ëß¡’≈—°…≥–‡ªìπ open kinetic

chain ‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ‰¥â

§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕµâπ¢“„πºŸâªÉ«¬∑’Ë¡’°“√

∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“°àÕπºà“µ—¥π—Èπ §à“‡©≈’Ë¬ exten-

sion peak torque ·≈– quadriceps ratio ¢Õß°≈ÿà¡

ºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’·π«‚πâ¡ Ÿß°«à“

°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë À≈—ß

µ“√“ß∑’Ë 3 §à“§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ hamstrings

Flexion peak torque (mean, SD)

µ—«·ª√ °≈ÿà¡∑’Ë 1* °≈ÿà¡∑’Ë 2† §à“‡©≈’Ë¬ p-value

§«“¡µà“ß

°àÕπºà“µ—¥

- ¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫ (Nm) 99.5, 26.2 95.3, 11.2 4.2 0.711
- ¢â“ß∑’Ëª√°µ‘ (Nm) 109.7, 26.0 92.0, 16.1 17.7 0.138

§à“ hamstrings ratio‡ (%) 95.6, 33.5 106.0, 19.4 -10.4 0.488

À≈—ßºà“µ—¥

- ¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫ (Nm) 111.3, 20.7 99.3, 18.4 12.0 0.227
- ¢â“ß∑’Ëª√°µ‘ (Nm) 119.7, 25.6 106.4, 17.7 13.3 0.256

§à“ hamstrings ratio‡ (%) 96.2, 23.4 96.0, 25.8 0.2 0.987

À¡“¬‡Àµÿ *°≈ÿà¡∑’Ë 1 À¡“¬∂÷ß °≈ÿà¡ºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë
†°≈ÿà¡∑’Ë 2 À¡“¬∂÷ß °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë
‡hamstrings ratio = §à“‡©≈’Ë¬ flexion peak torque ¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫ x 100

§à“‡©≈’Ë¬ flexion peak torque ¢â“ß∑’Ëª√°µ‘
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°“√ºà“µ—¥ 12  —ª¥“Àåæ∫«à“°≈â“¡‡π◊ÈÕ quadriceps ¡’

§«“¡·¢Áß·√ßπâÕ¬≈ß ´÷Ëß°“√≈¥≈ß¢Õß§«“¡·¢Áß·√ß

¢Õß°≈â“¡‡π◊ÈÕ quadriceps À≈—ß°“√ºà“µ—¥‡ªìπ¿“«–∑’Ë

æ∫‰¥â ‡™àπ‡¥’¬«°—∫°“√»÷°…“Õ◊Ëπ(8-10) ´÷Ëß¡’≈—°…≥–∑’Ë≈¥

≈ß„π√–¬–·√°·≈â«®÷ß§àÕ¬‡æ‘Ë¡¢÷Èπµ“¡≈”¥—∫ ‡™àπ „π

°“√»÷°…“¢Õß De Jong ·≈–§≥– æ∫«à“ ‡¢à“∑’Ë‰¥â√—∫

°“√∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“¡’§à“ quadricep ratio °àÕπ

ºà“µ—¥ √âÕ¬≈– 83 ≈¥≈ß‡À≈◊Õ√âÕ¬≈– 63 À≈—ß°“√ºà“µ—¥

6 ‡¥◊Õπ ·≈â«®÷ß‡æ‘Ë¡‡ªìπ√âÕ¬≈– 73 ·≈– 79 À≈—ß°“√

ºà“µ—¥ 9 ‡¥◊Õπ ·≈– 12 ‡¥◊Õπ µ“¡≈”¥—∫(8)

 à«π§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ hamstrings

ª√–‡¡‘π‰¥â®“°§à“‡©≈’Ë¬ flexion peak torque ·≈– ham-

strings ratio „π°“√»÷°…“π’Èæ∫«à“ °àÕπºà“µ—¥ºŸâªÉ«¬„π
°≈ÿà¡∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’§à“ hamstrings

ratio √âÕ¬≈– 95.6 „π¢≥–∑’Ë°≈ÿà¡∑’Ë‰¡à ‰¥â∫√‘À“√¥â«¬

®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë¡’§à“ hamstring ratio √âÕ¬≈– 106.0
´÷Ëß· ¥ß«à“¢“¢â“ß∑’Ë‰¥â√—∫∫“¥‡®Á∫°≈—∫¡’§à“‡©≈’Ë¬ flexion

peak torque ¡“°°«à“¢â“ß∑’Ëª√°µ‘ À≈—ß°“√ºà“µ—¥ 12
 —ª¥“Àåæ∫«à“∑—Èß Õß°≈ÿà¡¡’§à“ hamstings ratio „°≈â

‡§’¬ß°—π §◊Õ √âÕ¬≈– 96.2 ·≈– 96.0 ´÷Ëßº≈∑’Ë‰¥â®“°

°“√»÷°…“π’È„°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß De Jong ·≈–
§≥– ́ ÷Ëß‰¥â§à“ hamstrings ratio √âÕ¬≈– 96 °àÕπºà“µ—¥

·≈–¡’°“√‡ª≈’Ë¬π·ª≈ßÀ≈—ß°“√ºà“µ—¥‡ªìπ√âÕ¬≈– 95, 98

·≈– 102 ∑’Ë√–¬–‡«≈“À≈—ß°“√ºà“µ—¥ 6, 9 ·≈– 12 ‡¥◊Õπ
µ“¡≈”¥—∫(8)

®“°°“√«—¥§à“§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕµâπ¢“

À≈—ß°“√∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“æ∫«à“¡’°“√≈¥≈ß

Õ¬à“ß™—¥‡®π¢Õß°≈â“¡‡π◊ÈÕ quadriceps „π¢≥–∑’Ë

°≈â“¡‡π◊ÈÕ hamstrings ¡’°“√‡ª≈’Ë¬π·ª≈ß‡æ’¬ß‡≈Á°πâÕ¬

Õ“®‡°‘¥®“°°“√ª√—∫µ—«¢Õß√à“ß°“¬‡æ◊ËÕ™¥‡™¬°“√∫“¥-

‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“  ‡æ√“–°“√∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«â-

Àπâ“®–∑”„Àâ¢âÕ‡¢à“‡ ’¬§«“¡¡—Ëπ§ß„π≈—°…≥–∑’Ë°√–¥Ÿ°

tibia  “¡“√∂‡§≈◊ËÕπ‰ª¥â“πÀπâ“‰¥â¡“°°«à“ª√°µ‘ ·≈–
°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ quadriceps ®–∑”„Àâ‡°‘¥·√ß

¥÷ß∑”„Àâ°√–¥Ÿ° tibia ‡§≈◊ËÕπ‰ª¥â“πÀπâ“‡™àπ‡¥’¬«°—π ·µà

„π∑“ß°≈—∫°—π°“√À¥µ—«¢Õß°≈â“¡‡π◊ÈÕ hamstrings °≈—∫

‡ªìπ°“√∑”„Àâ≈¥°“√‡§≈◊ËÕπ¢Õß°√–¥Ÿ° tibia ‰ª∑“ß

¥â“πÀπâ“(11-14)

°“√»÷°…“π’È¡’¢âÕ®”°—¥„π‡√◊ËÕß ®”π«πºŸâ‡¢â“√à«¡

°“√»÷°…“ ·≈–‰¡à‰¥â„™â°“√ ÿà¡µ—«Õ¬à“ß ‡π◊ËÕß®“°°“√

∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’ËπÕ°®“°®–™à«¬ √â“ß

§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕµâπ¢“¬—ß¡’ à«π„π°“√‡ √‘¡

 √â“ß ¡√√∂¿“æ¢Õß√–∫∫‰À≈‡«’¬π‚≈À‘µ (cardiovas-

cular fitness) ºŸâªÉ«¬∑’Ë “¡“√∂∫√‘À“√¥â«¬®—°√¬“πªíòπ

Õ¬Ÿà°—∫∑’Ë‰¥âÕ“®‡ ’¬ª√–‚¬™πåÀ“°‰¥â√—∫°“√ ÿà¡‰ªÕ¬Ÿà„π

°≈ÿà¡∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë ·≈–¡’ºŸâªÉ«¬

Õ’°®”π«πÀπ÷Ëß∑’Ë‰¡à “¡“√∂∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà

°—∫∑’Ë ‰¥â‡æ√“–¢“¥Õÿª°√≥å º≈¥—ß°≈à“«∑”„Àâ°“√·∫àß
°≈ÿà¡‚¥¬‰¡à ‰¥â „™â°“√ ÿà¡µ—«Õ¬à“ß ·µà„™â°“√ª√–‡¡‘π

§«“¡æ√âÕ¡¢ÕßºŸâªÉ«¬∑’Ë®– “¡“√∂∫√‘À“√°≈â“¡‡π◊ÈÕ

À≈—ß°“√ºà“µ—¥¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë‡ªìπ ”§—≠ ∑”„Àâ
‰¡à “¡“√∂À“ºŸâ‡¢â“√à«¡°“√«‘®—¬‰¥âµ“¡®”π«π∑’ËµâÕß°“√

µ“¡∑’Ë§”π«≥‰¥â°≈ÿà¡≈– 35 §π Õ’°∑—Èß‡°≥±å°“√§—¥
ÕÕ°∫“ßª√–°“√µâÕß√Õº≈°“√µ√«®æ∫„π¢≥–ºà“µ—¥

‚¥¬„π°“√»÷°…“π’È¡’ºŸâªÉ«¬∑’Ë∂Ÿ°§—¥ÕÕ°®“°¿“¬À≈—ß°“√

ºà“µ—¥∂÷ß 13 §π (33.3% ¢ÕßºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥)
‚¥¬ à«π„À≠à¡’ “‡Àµÿ®“°°“√∑’Ë¡’À¡Õπ√Õß¢âÕ‡¢à“©’°

¢“¥∑’ËµâÕß°“√°“√‡¬Á∫´àÕ¡ ®÷ß‡ªìπª√–‡¥Áπ∑’Ëæ÷ß

æ‘®“√≥“À“°¡’°“√∑”°“√«‘®—¬„π°≈ÿà¡ºŸâªÉ«¬≈—°…≥–
‡¥’¬«°—ππ’È

°“√∑’Ë®”π«πºŸâ‡¢â“√à«¡°“√«‘®—¬πâÕ¬°«à“∑’Ë§”π«≥

Õ“®¡’ à«π∑”„Àâ ‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ ·≈–°“√·∫àß°≈ÿà¡‚¥¬‰¡à‰¥â„™â°“√ ÿà¡µ—«Õ¬à“ß

„π°“√»÷°…“π’Èµ“¡‡Àµÿº≈¢â“ßµâπ Õ“®‡ªìπ “‡Àµÿ„Àâ‡°‘¥

Õ§µ‘®“°°“√§—¥‡≈◊Õ°„π«‘®—¬π’È ‡™àπ ®“°°“√∑’Ë§à“‡©≈’Ë¬
extension peak torque ¢Õß¢“¢â“ß∑’Ëª√°µ‘¡’§«“¡

·µ°µà“ß°—π√–À«à“ßºŸâªÉ«¬∑—Èß Õß°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ¥â«¬¢âÕ®”°—¥¥—ß°≈à“«¢â“ßµâπ®÷ß‰¡à “¡“√∂

 √ÿª∂÷ß§«“¡·µ°µà“ß¢Õß§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

µâπ¢“®“°°“√∫√‘À“√À≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“



º≈¢Õß°“√∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’ËµàÕ§«“¡·¢Áß·√ß°≈â“¡‡π◊ÈÕµâπ¢“„π°“√øóôπøŸ ¿“æÀ≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÒ ªï∑’Ë Ò˜ ©∫—∫‡æ‘Ë¡‡µ‘¡ ˜ SVIIÚÒÛÒ

√–À«à“ß°≈ÿà¡ºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë·≈–

°≈ÿà¡∑’Ë‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë §«√∑”°“√

»÷°…“‡æ‘Ë¡‡µ‘¡‚¥¬„™â°“√ ÿà¡µ—«Õ¬à“ß„π®”π«πºŸâªÉ«¬∑’Ë

¡“°¢÷Èπ

¢âÕ √ÿª

À≈—ß°“√ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“ 12  —ª¥“Àå ‰¡àæ∫

§«“¡·µ°µà“ß¢Õß quadriceps ·≈– hamstrings ratio

√–À«à“ßºŸâªÉ«¬∑’Ë∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’Ë°—∫ºŸâªÉ«¬

∑’Ë ‰¡à‰¥â∫√‘À“√¥â«¬®—°√¬“πªíòπÕ¬Ÿà°—∫∑’ËÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ °“√»÷°…“π’È¬—ß¡’¢âÕ®”°—¥„π‡√◊ËÕß®”π«πºŸâªÉ«¬

·≈–‰¡à‰¥â„™â°“√ ÿà¡µ—«Õ¬à“ß ®÷ß§«√∑”°“√«‘®—¬‡æ‘Ë¡‡µ‘¡

‚¥¬°“√ ÿà¡µ—«Õ¬à“ß„π®”π«πºŸâªÉ«¬∑’Ë¡“°¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

°“√«‘®— ¬π’È ‰¥â√—∫∑ÿπ π—∫ πÿπ°“√»÷°…“®“°∑ÿπ

 π—∫ πÿπ‚§√ß°“√æ—≤π“ß“πª√–®” Ÿàß“π«‘®—¬ §≥–

·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈ ·≈–‰¥â√—∫°“√™à«¬‡À≈◊Õ„π

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®“° §ÿ≥°√“∫·°â« ‚ ¿“√“…Æ√å ·≈–
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Abstract The Effect of Stationary Bicycling Exercise on Thigh Muscles Strength in Postoperative
Anterior Cruciate Ligament Reconstruction Rehabilitation
Narong Junhom, Narumon Toovichian, Porntip  Penkitti, Pisit Lertwanich
Department of Orthopaedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University
Journal of Health Science 2008; 17:SVII2125-32.

Thigh muscles strengthening plays a crucial role in rehabilitation after arthroscopic assisted
anterior cruciate ligament reconstruction.  Stationary bicycling is a frequently used method in post-
operative rehabilitation program.  However, some patients cannot use this exercise machine in their
programs.  The objectives of this study were to compare quadriceps ratio and to compare hamstrings
ratio at 12 weeks after anterior cruciate ligament reconstruction between the patients who used
stationary bicycling exercise and the patients who did not use stationary bicycling in their postop-
erative rehabilitation programs with student’s t-test.

The patients underwent anterior cruciate ligament reconstruction, during January to December
2007, were measured the quadriceps and hamstrings ratios with a dynamometer preoperatively and
12 weeks postoperatively.  There were 16 patients using stationary bicycling exercise and 6 patients
who did not use stationary bicycling in their postoperative rehabilitation programs.

Twelve weeks postoperatively, the group of patients who used the stationary bicycling had
mean quadriceps ratio 57.7 percent and mean hamstring ratio 96.2 percent.  Whereas the group that
did not use stationary bicycling had mean quadriceps ratio 54.0 percent and mean hamstring ratio
96.0 percent.  This study did not found statistical significant difference in postoperative quadriceps
and hamstrings ratio between the patients using stationary bicycling and the patients who did not
use the stationary bicycling.  With limitations in number of the participants and grouping method,
further randomization study is recommended.

Key words: anterior cruciate ligament, quadriceps muscle, hamstrings muscle, rehabilitation, stationary
bicycling


