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°“√ Ÿ≠‡ ’¬°“√√—∫√Ÿâ¢âÕ‡¢à“·≈–§«“¡·¢Áß·√ß¢Õß

°≈â“¡‡π◊ÈÕßÕ·≈–‡À¬’¬¥¢âÕ‡¢à“„ππ—°°’Ã“øÿµ∫Õ≈‰∑¬

∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π‡ÕÁπ‰¢«âÀπâ“¢âÕ‡¢à“

™«πæ‘» ∫ÿ≠‡°‘¥*, ∏—π¬“ π“§ª√–‡ √‘∞**, ¢«—≠®‘µ ®‘π–°“»***

∫∑§—¥¬àÕ

°“√∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“‡¢à“‡ªìπ°“√∫“¥‡®Á∫∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥·≈–∑”„Àâ‡°‘¥º≈°√–∑∫µàÕ°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ
(JPS) §«“¡ “¡“√∂„π°“√√—∫√Ÿâ°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕµàÕ (TDPM) ·≈–§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕßÕ·≈–‡À¬’¬¥‡¢à“
(H-Q Strength)

ß“π«‘®—¬§√—Èßπ’È∑”‡æ◊ËÕ»÷°…“°“√ Ÿ≠‡ ’¬°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ §«“¡ “¡“√∂„π°“√√—∫√Ÿâ°“√‡§≈◊ËÕπ‰À«
¢Õß¢âÕµàÕ·≈–§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕßÕ·≈–‡À¬’¬¥‡¢à“∑—Èß„π°“√À¥µ—«·∫∫ concentric ·≈– eccentric „π
π—°°’Ã“øÿµ∫Õ≈™“¬‰∑¬∑’Ëºà“µ—¥‡¬Á∫´àÕ¡‡ÕÁπ‰¢«âÀπâ“ ‚¥¬·∫àßÕÕ°‡ªìπ Ú °≈ÿà¡ §◊Õ °≈ÿà¡∑’Ëºà“µ—¥‡¬Á∫´àÕ¡‡ÕÁπ‰¢«âÀπâ“
®”π«π ¯ §π·≈–°≈ÿà¡π—°°’Ã“ ÿ¢¿“æ¥’®”π«π ¯ §π ºŸâ‡¢â“√à«¡‚§√ß°“√∑ÿ°§π®–‰¥â√—∫°“√ª√–‡¡‘π JPS ·≈–
TDPM ∑’Ë¡ÿ¡ , Òı, Û, Ùı ·≈– ˆ Õß»“ ·≈– H-Q Strength ‚¥¬„™â‡§√◊ËÕß Isokinetic dynamometer

º≈°“√»÷°…“· ¥ß«à“ JPS ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ > .ı) ∑—Èß„π∑‘»ßÕ
·≈–‡À¬’¬¥‡¢à“¢Õß∑ÿ°¡ÿ¡°“√‡§≈◊ËÕπ‰À«√–À«à“ß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“·≈–°≈ÿà¡§«∫§ÿ¡ ·≈–§à“ TDPM æ∫«à“‰¡à¡’
§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ > .ı) ∑—Èß„π∑‘»ßÕ·≈–‡À¬’¬¥‡¢à“¢Õß∑ÿ°¡ÿ¡°“√‡§≈◊ËÕπ‰À« ¬°‡«âπ
∑’Ë¡ÿ¡ ˆ Õß»“∑—Èß„π∑‘»ßÕ·≈–‡À¬’¬¥‡¢à“∑’Ëæ∫«à“„π°≈ÿà¡§«∫§ÿ¡¡’§«“¡ “¡“√∂„π°“√√—∫√Ÿâ°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“
¥’°«à“°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ = .ÙÚ ·≈–§à“æ’ = .Û˘ µ“¡≈”¥—∫) °“√∑¥ Õ∫
H-Q Strength æ∫«à“°≈ÿà¡§«∫§ÿ¡¡’§«“¡·¢Áß·√ß¡“°°«à“°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(§à“æ’ < .ı) ∑—Èß„π°“√À¥µ—«·∫∫ concentric ·≈– eccentric

¥—ßπ—Èπ„π°“√øóôπøŸºŸâªÉ«¬ºà“µ—¥‡¬Á∫´àÕ¡‡ÕÁπ‰¢«âÀπâ“‡¢à“¡’§«“¡®”‡ªìπÕ¬à“ß¡“°∑’ËµâÕßΩñ°°“√√—∫√Ÿâ°“√
‡§≈◊ËÕπ‰À«„π™à«ß°÷Ëß°≈“ß°“√‡§≈◊ËÕπ‰À«·≈–Ωñ°§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ„π°“√ßÕ·≈–‡À¬’¬¥¢âÕ‡¢à“

§” ”§—≠: °“√ºà“µ—¥‡¬Á∫´àÕ¡‡ÕÁπ‰¢«âÀπâ“, °“√√—∫√Ÿâµ”·Àπàß·≈–§«“¡ “¡“√∂„π°“√√—∫√Ÿâ°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕµàÕ,
§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

π‘æπ∏åµâπ©∫—∫

* ¿“§«‘™“°“¬¿“æ∫”∫—¥ §≥– À‡«™»“ µ√å ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å
** π—°°“¬¿“æ∫”∫—¥Õ‘ √–

*** ß“π°“¬¿“æ∫”∫—¥ °Õß°’Ã“‡«™»“ µ√å ΩÉ“¬«‘∑¬“»“ µ√å°“√°’Ã“ °“√°’Ã“·Ààßª√–‡∑»‰∑¬
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∫∑π”

°“√©’°¢“¥À√◊Õ°“√∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“
(Anterior cruciate ligament, ACL) ‡ªìπ°“√∫“¥‡®Á∫∑’Ë
æ∫∫àÕ¬∑’Ë ÿ¥Ò Õ“®∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬°“√√—∫√Ÿâµ”·Àπàß
·≈–°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕµàÕ (proprioception) ÷́Ëß°“√
√—∫√Ÿâµ”·Àπàß·≈–°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕµàÕ ¡’ Ú ª√–‡¿∑§◊Õ
°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ¢≥–Õ¬Ÿà°—∫∑’Ë (joint position
sense, JPS) ·≈–°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ¢≥–∑’Ë¡’°“√
‡§≈◊ËÕπ‰À« (kinesthesia) ‚¥¬°“√√—°…“°“√∫“¥‡®Á∫‚¥¬
°“√ºà“µ—¥´àÕ¡·´¡ ‡√’¬°«à“ ACL reconstruction ´÷Ëß®–
∑”„Àâ¢âÕ‡¢â“¡’§«“¡¡—Ëπ§ß·µà‰¡à “¡“√∂∑”„ÀâÀπâ“∑’Ë°“√∑”ß“π
¢Õß‡ÕÁπ‰¢«âÀπâ“°≈—∫¡“‡ªìπª√°µ‘‰¥â ‚¥¬‡©æ“–‡√◊ËÕß°“√√—∫√Ÿâ
µ”·Àπàß¢Õß¢âÕµàÕ·≈–°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕµàÕÚ ‚¥¬
Bonfim ·≈–§≥–Û æ∫«à“°“√∫“¥‡®Á∫À√◊Õ°“√ºà“µ—¥‡ÕÁπ
‰¢«âÀπâ“®– àßº≈„Àâ¡’°“√ Ÿ≠‡ ’¬ sensory ·≈– motor
behavior ∑’Ë‡°‘¥®“° original mechanoreceptor ∑”„Àâ
°≈‰°°“√√—∫√Ÿâµ”·Àπàß·≈–°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕµàÕ∂Ÿ°
À¬ÿ¥¬—Èß≈ß ÷́Ëß„π°“√ª√–‡¡‘π°“√«—¥°“√√—∫√Ÿâµ”·Àπàß¢Õß
¢âÕµàÕπ—Èπ¡’∑—Èß·∫∫ active movement ·≈– passive
movementÛ,Ù °—∫ weight bearingı ·≈– non weight
bearingÛ,Ù ‚¥¬«‘∏’∑’Ëπ‘¬¡°—π¡“° §◊Õ°“√√—∫√Ÿâµ”·Àπàß
¢âÕµàÕ¢Õß¢âÕ‡¢à“ (JPS) ·≈–√–¥—∫§«“¡√Ÿâ ÷°„π°“√µ√«®
«—¥°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“·∫∫‡§≈◊ËÕπ∑’Ë„Àâ (threshold
for detection of passive motion, TDPM)Û,Ù ‚¥¬
Pap ·≈–§≥–Ù æ∫«à“‰¡à¡’§«“¡·µ°µà“ß¢Õß TDPM
√–À«à“ßºŸâ∑’Ë¡’°“√∫“¥‡®Á∫¢Õß‡ÕÁπ‰¢«âÀπâ“·≈–°≈ÿà¡§πª√°µ‘
´÷Ëß·µ°µà“ß®“°ß“π¢Õß Bonfim ·≈–§≥–Û ∑’Ëæ∫«à“„π
ºŸâ∑¥ Õ∫°≈ÿà¡ reconstruction ®–¡’°“√≈¥≈ß¢Õß TDPM
·≈–„π‡√◊ËÕß§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕπ—Èπ¡’°“√»÷°…“¢Õß
Keays ·≈–§≥–ˆ æ∫«à“„πºŸâªÉ«¬∑’Ë¡’°“√ºà“µ—¥‡¬Á∫´àÕ¡
‡ÕÁπ‰¢«âÀπâ“®–¡’§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ≈¥≈ß ÒÚ ·≈–
Ò ‡ªÕ√å‡´Áπµå∑’Ë§«“¡‡√Á« ˆ ·≈– ÒÚ Õß»“µàÕ«‘π“∑’
¢≥–∑’Ë Hiemstra ·≈–§≥–˜ æ∫«à“„πºŸâ∑’Ëºà“µ—¥‡¬Á∫
´àÕ¡·´¡‡ÕÁπ‰¢«âÀπâ“‡¢à“¡’°“√ Ÿ≠‡ ’¬°”≈—ß°≈â“¡‡π◊ÈÕ„π
°“√ßÕ·≈–‡À¬’¬¥‡¢à“„π¢“∑—Èß Õß¢â“ß ºŸâ«‘®—¬®÷ß¡’§«“¡ π„®
„π°“√»÷°…“‡√◊ËÕß°“√√—∫√Ÿâµ”·Àπàß¢âÕµàÕ¢Õß¢âÕ‡¢à“ √–¥—∫
§«“¡√Ÿâ ÷°„π°“√µ√«®«—¥°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“·∫∫
‡§≈◊ËÕπ∑’Ë„Àâ ·≈–§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ√–À«à“ß∑’Ëºà“µ—¥
‡¬Á∫ à́Õ¡·´¡‡ÕÁπ‰¢«âÀπâ“‡¢à“°—∫°≈ÿà¡§«∫§ÿ¡

«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫°“√√—∫√Ÿâµ”·Àπàß¢âÕµàÕ¢Õß
¢âÕ‡¢à“ √–¥—∫§«“¡√Ÿâ ÷°„π°“√µ√«®«—¥°“√‡§≈◊ËÕπ‰À«¢Õß
¢âÕ‡¢à“·∫∫‡§≈◊ËÕπ∑’Ë„Àâ ·≈–§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕßÕ
·≈–‡À¬’¬¥‡¢à“„π°≈ÿà¡π—°°’Ã“∑’Ë‰¥â√—∫°“√ºà“µ—¥‡¬Á∫´àÕ¡‡ÕÁπ
‰¢«âÀπâ“¢âÕ‡¢à“°—∫°≈ÿà¡§«∫§ÿ¡

√–‡∫’¬∫«‘∏’«‘®—¬

ºŸâ‡¢â“√à«¡°“√«‘®—¬‡ªìππ—°°’Ã“øÿµ∫Õ≈Õ“¬ÿ√–À«à“ß
Ò¯-Û ªï ®”π«π ¯ §π „π°≈ÿà¡ºŸâ∑¥ Õ∫‚¥¬¡’‡°≥±å
°“√§—¥‡¢â“ §◊Õ‡ªìπºŸâ∑’Ë¡’°“√©’°¢“¥¢Õß‡ÕÁπ‰¢«âÀπâ“‚¥¬
‰¡à¡’°“√∫“¥‡®Á∫¢Õß‚§√ß √â“ßÕ◊Ëπ„π¢âÕ‡¢à“√à«¡¥â«¬·≈–
‰¥â√—∫°“√ºà“µ—¥ unilateral reconstruction ‰¡àπâÕ¬°«à“
ˆ ‡¥◊Õπ·µà‰¡à‡°‘π Ú ªï ‰¡à¡’Õ“°“√ª«¥·≈–∫«¡¢Õß‡¢à“
¢â“ß∑’Ëºà“µ—¥  “¡“√∂‡§≈◊ËÕπ‰À«¢âÕ‡¢à“‰¥â‡µÁ¡™à«ß°“√
‡§≈◊ËÕπ‰À«·≈–∑”°‘®«—µ√ª√–®”«—π‰¥âµ“¡ª√°µ‘ ¡’‡°≥±å
°“√§—¥ÕÕ°§◊Õ ¡’¿“«–¢“¥§«“¡¡—Ëπ§ß¢Õß¢âÕ‡¢à“ ¡’°“√
∫“¥‡®Á∫¢Õß°≈â“¡‡π◊ÈÕßÕ-‡À¬’¬¥¢âÕ‡¢à“·≈–√¬“ß§å à«π≈à“ß
„π™à«ß ˆ ‡¥◊Õπ∑’Ëºà“π¡“ ·≈–°≈ÿà¡§«∫§ÿ¡‡ªìππ—°°’Ã“
øÿµ∫Õ≈  ÿ¢¿“æ¥’®”π«π ¯ §π „π™à«ßÕ“¬ÿ‡¥’¬«°—π ‚¥¬
ºŸâ‡¢â“√à«¡°“√«‘®—¬Õà“π‡Õ° “√§”·π–π”°“√«‘®—¬∑—ÈßÀ¡¥
‡æ◊ËÕ„Àâ¡’§«“¡‡¢â“„®„π°√–∫«π°“√∑¥ Õ∫Õ¬à“ß™—¥‡®π·≈–
≈ß™◊ËÕ¬‘π¬Õ¡‡¢â“√à«¡‚§√ß°“√«‘®—¬§√—Èßπ’È

«— ¥ÿÕÿª°√≥å∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’Èª√–°Õ∫¥â«¬‡§√◊ËÕß
Isokinetic ¬’ËÀâÕ Biodex √ÿàπ Biodex system III
·∫∫ Õ∫∂“¡ ·∫∫∫—π∑÷°º≈·≈–·∫∫¬‘π¬Õ¡

«‘∏’¥”‡π‘π°“√∑¥≈Õß¥—ßπ’È

Ò. °“√«—¥°“√√—∫√Ÿâµ”·Àπàß¢âÕµàÕ¢Õß¢âÕ‡¢à“
(JPS) „™â‡§√◊ËÕß Isokinetic ·∫∫ continuous passive
motion „π∑‘»ßÕ·≈–‡À¬’¬¥‡¢à“ ∑’Ë§«“¡‡√Á« ı Õß»“µàÕ
«‘π“∑’ „π™à«ß°“√‡À¬’¬¥∑’Ë , Òı, Û, Ùı, ˆ Õß»“
·≈–°“√ßÕ∑’Ë Òı, Û, Ùı, ˆ Õß»“ ‡√‘Ë¡°“√∑¥ Õ∫
‚¥¬‡§≈◊ËÕπ¢“‰ª¬—ßµ”·Àπàß∑’Ë∑¥ Õ∫„Àâ‡«≈“„π°“√®¥®”
µ”·Àπàß Ò «‘π“∑’·≈–‡§≈◊ËÕπ°≈—∫‰ª¬—ßµ”·Àπàß‡√‘Ë¡µâπ
æ—° ı «‘π“∑’ ®“°π—Èπ‡§≈◊ËÕπ¢“ºŸâ‡¢â“√à«¡«‘®—¬Õ’°§√—Èß ∂â“
ºŸâ‡¢â“√à«¡«‘®—¬§‘¥«à“‡ªìπµ”·Àπàß‡¥‘¡„Àâ°¥ªÿÉ¡À¬ÿ¥ ∑”°“√
∑¥ Õ∫´È” Û §√—Èß„π·µà≈–¡ÿ¡°“√‡§≈◊ËÕπ‰À« ‚¥¬§”π«≥
§«“¡·µ°µà“ß¢Õß¡ÿ¡∑’Ë√—∫√Ÿâ°—∫¡ÿ¡·∑â®√‘ß (Absolute error)
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Ú. °“√«—¥√–¥—∫§«“¡√Ÿâ ÷°„π°“√µ√«®«—¥°“√
‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“·∫∫‡§≈◊ËÕπ∑’Ë„Àâ (TDPM) „™â‡§√◊ËÕß
Isokinetic ·∫∫ continuous passive motion „π∑‘»ßÕ
·≈–‡À¬’¬¥‡¢à“∑’Ë§«“¡‡√Á« ı Õß»“µàÕ«‘π“∑’ „π™à«ß°“√
‡À¬’¬¥∑’Ë Òı, Û, Ùı, ˆ Õß»“·≈–°“√ßÕ∑’Ë , Òı,
Û, Ùı, ˆ Õß»“ ‚¥¬„ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬°¥ªÿÉ¡‡«≈“
‡¡◊ËÕ√Ÿâ ÷°«à“¡’°“√‡§≈◊ËÕπ‰À« ‚¥¬«—¥™à«ß‡«≈“∑’Ë‡√‘Ë¡„Àâ°“√
‡§≈◊ËÕπ‰À«®πºŸâ‡¢â“√à«¡°“√«‘®—¬°¥ªÿÉ¡À¬ÿ¥°“√‡§≈◊ËÕπ‰À«

Û. °“√«—¥§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕßÕ·≈–
‡À¬’¬¥‡¢à“ (Peak torque)„™â‡§√◊ËÕß Isokinetic ·∫∫
isokinetic motion „π∑‘»ßÕ·≈–‡À¬’¬¥‡¢à“ ∑’Ë§«“¡‡√Á«
ˆ Õß»“µàÕ«‘π“∑’ „π°“√À¥µ—«·∫∫À¥ —Èπ (Concentric)
·≈–·∫∫¬◊¥¬“«ÕÕ° (Eccentric)‚¥¬°àÕπ°“√«—¥®√‘ßºŸâ‡¢â“
√à«¡«‘®—¬®–Õ∫Õÿàπ√à“ß°“¬‡æ◊ËÕ„Àâ™‘π°—∫°“√∑¥ Õ∫ ‚¥¬∑”
¥â«¬·√ßª“π°≈“ß Û §√—Èß·≈–·∫∫‡µÁ¡∑’Ë Û §√—Èß ‚¥¬æ—°
Ò π“∑’°àÕπ°“√«—¥®√‘ß

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

°“√∑¥ Õ∫∑“ß ∂‘µ‘∑—ÈßÀ¡¥„™â‚ª√·°√¡ SPSS
for Windows version 16.0 ‚¥¬„™â Kolmogorov
Smirnov test ‡æ◊ËÕ∑¥ Õ∫°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈·≈–„π
°“√‡ª√’¬∫‡∑’¬∫§à“ Absolute error, TDPM ·≈– Peak
torque √–À«à“ß∑—Èß Õß°≈ÿà¡®–„™â Independent t-test ‚¥¬
°”Àπ¥§à“æ’ ≤ .ı

º≈°“√»÷°…“

ºŸâ‡¢â“√à«¡°“√∑¥ Õ∫¡’ Ú °≈ÿà¡ §◊Õ °≈ÿà¡ºà“µ—¥
‡ÕÁπ‰¢«âÀπâ“ ∑’Ë‡ªìππ—°°’Ã“øÿµ∫Õ≈‡æ»™“¬∑’Ë‰¥â√—∫°“√
ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“®”π«π ¯ §π ∂π—¥¢â“ß¢«“∑—ÈßÀ¡¥‰¥â
√—∫°“√ºà“µ—¥‡¬Á∫ à́Õ¡‡ÕÁπ‰¢«âÀπâ“¢â“ß¢«“·∫∫ hamstring
graft ¡’Õ“¬ÿ‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ÚÚ.ı ± Û.Ú ªï
¥—™π’¡«≈°“¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ÚÛ.Û ±Ò.Ú˘
°°./¡.Ú ·≈–°≈ÿà¡§«∫§ÿ¡‡ªìππ—°°’Ã“øÿµ∫Õ≈‡æ»™“¬
 ÿ¢¿“æ¥’∑’Ë‰¡à¡’ª√–«—µ‘°“√∫“¥‡®Á∫¢Õß¢“∑—Èß Õß¢â“ß ∂π—¥¢â“ß
¢«“ ¡’Õ“¬ÿ‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π Ú.¯Û ± Ò.ˆ ªï
¥—™π’¡«≈°“¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ÚÚ.ÒÒ ± Ò.˘˜
°°./¡.Ú

®“°°“√»÷°…“æ∫«à“§à“¡ÿ¡∑’Ë§≈“¥‡§≈◊ËÕπ„π°“√√—∫
√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ „π∑‘»ßÕ·≈–‡À¬’¬¥¢âÕ‡¢à“¢Õß°≈ÿà¡
ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“·≈–°≈ÿà¡§«∫§ÿ¡ æ∫«à“‰¡à¡’§«“¡·µ°
µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ ≥ .ı) „π∑ÿ°¡ÿ¡
°“√‡§≈◊ËÕπ‰À« ¥—ß· ¥ß„πµ“√“ß∑’Ë Ò ·≈– Ú

®“°°“√»÷°…“æ∫«à“§à“§«“¡ “¡“√∂„π°“√µ√«®
«—¥¢Õß¢âÕ‡¢à“„π∑‘»ßÕ·≈–‡À¬’¬¥¢âÕ‡¢à“¢Õß°≈ÿà¡ºà“µ—¥‡ÕÁπ
‰¢«âÀπâ“·≈–°≈ÿà¡§«∫§ÿ¡ æ∫«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ ≥ .ı) „π∑ÿ°¡ÿ¡°“√‡§≈◊ËÕπ‰À«
¬°‡«âπ∑’Ë¡ÿ¡ ˆ Õß»“„π°≈ÿà¡§«∫§ÿ¡¡’§«“¡ “¡“√∂µ√«®
«—¥°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“‰¥â¥’°«à“°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«â
Àπâ“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑—Èß„π∑‘»ßÕ·≈–‡À¬’¬¥¢âÕ‡¢à“
(§à“æ’ = .ÙÚ ·≈–§à“æ’ = .Û˘ µ“¡≈”¥—∫) ¥—ß· ¥ß
„πµ“√“ß∑’Ë Û ·≈– Ù

¡ÿ¡®√‘ß §à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π §à“æ’°

(Õß»“) °≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“ °≈ÿà¡§«∫§ÿ¡

 Ò.˜¯ ± Ò.Ûı Ò.Ò ± .˘¯ .ˆÙı
Òı Ù.ıÙ ± Ú.Ûˆ Ò.˜ı ± Ò.ı˘ .˜ˆ
Û Ù.˜Ù ± Ú.Úı Ú. ± Ò.Ú .˜¯
Ùı Ù.Úı ± Ú.Ú Ò.˘¯ ± Ò.Ú¯ .ˆ˜
ˆ Û.˜¯ ± Ú.ÙÙ Ú.¯ ± Ò.ÒÒ .ÒÒ˜

° = Independent t-test

µ“√“ß∑’Ë Ò ‡ª√’¬∫‡∑’¬∫§à“¡ÿ¡∑’Ë§≈“¥‡§≈◊ËÕπ„π°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ „π∑‘»‡À¬’¬¥¢âÕ‡¢à“¢Õß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“
·≈–°≈ÿà¡§«∫§ÿ¡
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¡ÿ¡®√‘ß §à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π §à“æ’°

(Õß»“) °≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“ °≈ÿà¡§«∫§ÿ¡

Òı Ú.ıÙ ± Ò.Ûˆ Ú.Ò ± Ò.Ú .˜˜ˆ
Û Ú.ÛÙ ± Ò.Úı Ú.˜ ± .˜Ú .¯¯
Ùı Ú.˜ı ± Ò.Ú Ò.˘¯ ± Ò.Ú¯ .ˆ˘˜
ˆ Û.Ò¯ ± Ò.ÙÙ Ú.ı¯ ± Ò.ˆÒ .ÚÒ˜

° = Independent t-test

µ“√“ß∑’Ë Ú ‡ª√’¬∫‡∑’¬∫§à“¡ÿ¡∑’Ë§≈“¥‡§≈◊ËÕπ„π°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ „π∑‘»ßÕ¢âÕ‡¢à“¢Õß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“·≈–
°≈ÿà¡§«∫§ÿ¡

¡ÿ¡®√‘ß §à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π §à“æ’°

(Õß»“) °≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“ °≈ÿà¡§«∫§ÿ¡

Òı Ò.Ú ± .ÚÙ Ò.ı ± .ˆ .Ò˜Ò
Û Ò.ÒÛ ± .Ò˜ Ò.˘Ò ± Ú.Û .Ûˆ¯
Ùı Ò.ÒÛ ± .ÒÙ Ò.Û ± .ı .ÒÛÚ
ˆ Ò.Ò˜ ± .ÒÒ .˜˜ ± .˜ .Û˘*

° = Independent t-test
*§à“æ’ < .ı ¡’π—¬ ”§—≠∑“ß ∂‘µ‘

µ“√“ß∑’Ë Û ‡ª√’¬∫‡∑’¬∫§à“§«“¡ “¡“√∂„π°“√µ√«®«—¥¢Õß¢âÕ‡¢à“ „π∑‘»‡À¬’¬¥¢âÕ‡¢à“¢Õß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“·≈–°≈ÿà¡
§«∫§ÿ¡

¡ÿ¡®√‘ß §à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π §à“æ’°

(Õß»“) °≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“ °≈ÿà¡§«∫§ÿ¡

 Ò.Ò˜ ± .ÚÙ Ò.Ò ± .ÒÚ .ıı
Òı Ò.ÚÙ ± .ÚÚ Ò.Ò ± .ı .ÒıÛ
Û Ò.Ú ± .Ò˘ Ò.˜ ± .˘ .Òı˜
Ùı Ò.ÚÒ ± .ÚÚ Ò.ı ± .Ù .ÒÒÚ
ˆ Ò.ÚÒ ± .ÚÚ .¯˜ ± .ı .ÙÚ*

° = Independent t-test
*§à“æ’ < .ı ¡’π—¬ ”§—≠∑“ß ∂‘µ‘

µ“√“ß∑’Ë Ù ‡ª√’¬∫‡∑’¬∫§à“§«“¡ “¡“√∂„π°“√µ√«®«—¥¢Õß¢âÕ‡¢à“ „π∑‘»ßÕ¢âÕ‡¢à“¢Õß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“·≈–°≈ÿà¡§«∫§ÿ¡
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«‘®“√≥å

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“°“√√—∫√Ÿâµ”·Àπàß¢âÕµàÕ
¢Õß¢âÕ‡¢à“√–À«à“ß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“·≈–°≈ÿà¡§«∫§ÿ¡
‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’ > .ı)
¢Õß§à“ absolute error ∑—Èß„π∑‘»ßÕ·≈–‡À¬’¬¥‡¢à“¢Õß∑ÿ°
¡ÿ¡°“√‡§≈◊ËÕπ‰À«‚¥¬ Noyes ·≈–§≥–¯ æ∫«à“√à“ß°“¬®–
¡’°“√™¥‡™¬°“√ Ÿ≠‡ ’¬ proprioception ®“°°“√∫“¥‡®Á∫
¢Õß ACL ¥â«¬ receptor ¢Õß°≈â“¡‡π◊ÈÕÀ√◊Õ‡ÕÁπ°≈â“¡‡π◊ÈÕ
Õ◊Ëπ ‚¥¬°“√ Ÿ≠‡ ’¬ proprioception „π§π∑’Ë¡’°“√∫“¥‡®Á∫
¢Õß ACL ‡π◊ËÕß¡“®“°°“√ Ÿ≠‡ ’¬°“√π” —≠≠“≥ª√– “∑
®“° nerve ending ·≈–°“√‡§≈◊ËÕπ‰À«∑’Ëº‘¥ª√°µ‘ ÷́Ëß°“√
ºà“µ—¥‡¬Á∫´àÕ¡‡ÕÁπ‰¢«âÀπâ“®–∑”„Àâ°“√‡§≈◊ËÕπ‰À«¢Õß
¢âÕ‡¢à“¥’¢÷Èπ àßº≈„Àâ¡’ proprioception ¥’¢÷Èπ¥â«¬˘

Bruce ·≈–§≥–Ò °≈à“««à“¿“¬À≈—ß°“√ºà“µ—¥
ACL reconstruction ®–¡’°“√ re-innervated ¢Õß‡ âπ
ª√– “∑ àßº≈„Àâ¡’°“√π” —≠≠“≥ª√– “∑¢Õß¢âÕ‡¢à“‡æ‘Ë¡¢÷Èπ
∑”„Àâ°“√√—∫√Ÿâ¢Õß¢âÕµàÕ¢â“ß∑’Ëºà“µ—¥‰¡à Ÿ≠‡ ’¬‰ª  Õ¥§≈âÕß
°—∫ß“π¢Õß Mou-wang ·≈–§≥–ÒÒ ·≈– Fremerry ·≈–

§≥–ÒÚ ∑’Ëæ∫«à“®–¡’°“√øóôπøŸ¢Õß propriception „π™à«ß
√–¬–‡«≈“ ˆ ‡¥◊ÕπÀ≈—ß°“√ºà“µ—¥

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√µ√«®«—¥°“√
‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“æ∫«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (§à“æ’ > .ı) ¢Õß§à“ TDPM ∑—Èß„π∑‘»ßÕ·≈–
‡À¬’¬¥‡¢à“¢Õß∑ÿ°¡ÿ¡°“√‡§≈◊ËÕπ‰À«  ¬°‡«âπ∑’Ë¡ÿ¡ ˆ Õß»“
„π°≈ÿà¡§«∫§ÿ¡¡’§«“¡ “¡“√∂µ√«®«—¥°“√‡§≈◊ËÕπ‰À«¢Õß
¢âÕ‡¢à“‰¥â¥’°«à“°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘∑—Èß„π∑‘»ßÕ·≈–‡À¬’¬¥¢âÕ‡¢à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(§à“æ’ = .ÙÚ ·≈–§à“æ’ = .Û˘) µ“¡≈”¥—∫ º≈∑’Ë‰¥â
¡’§«“¡ Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Roberts ·≈–§≥–ÒÛ

∑’Ëæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß TDPM ∑’Ë¡ÿ¡
Ú ·≈– Ù Õß»“„π∑‘»ßÕ·≈–‡À¬’¬¥‡¢à“ ®“°°“√»÷°…“
§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“§à“ TDPM ®–¡’§à“ Ÿß¢÷Èπ„π™à«ß°÷Ëß°≈“ß
¢Õß°“√‡§≈◊ËÕπ‰À«  Õ¥§≈âÕß°—∫ß“π¢Õß Fremerry ·≈–
§≥–ÒÚ ∑’Ëæ∫«à“À≈—ß®“°ºà“µ—¥ ACL reconstruction
¡“·≈â« ˆ ‡¥◊Õπ¬—ß§ß¡’°“√ Ÿ≠‡ ’¬ Proprioception „π
™à«ß°÷Ëß°≈“ß°“√‡§≈◊ËÕπ‰À« (Ù - ˆ Õß»“) ∑—Èß„π°“√

√Ÿª∑’Ë Ò · ¥ß·ºπ¿Ÿ¡‘·∑àß°“√‡ª√’¬∫‡∑’¬∫§à“ Peak torque ¢Õß°≈â“¡‡π◊ÈÕ‡À¬’¬¥·≈–ßÕ‡¢à“√–À«à“ß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“
·≈–°≈ÿà¡§«∫§ÿ¡„π°“√À¥µ—«·∫∫ Concentric ·≈– Eccentric (§à“æ’ < .ı)

®“°°“√»÷°…“æ∫«à“§à“ Peak torque ¢Õß°≈â“¡
‡π◊ÈÕ‡À¬’¬¥·≈–ßÕ‡¢à“æ∫«à“°≈ÿà¡§«∫§ÿ¡¡’§«“¡·¢Áß·√ß¡“°
°«à“°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (§à“æ’

< .ı) ∑—Èß„π°“√À¥µ—«·∫∫ concentric ·≈– eccentric
¥—ß· ¥ß„π√Ÿª∑’Ë Ò
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‡§≈◊ËÕπ‰À«·∫∫ßÕ·≈–‡À¬’¬¥‡¢à“ ‡π◊ËÕß®“°‚ª√·°√¡°“√øóôπøŸ
À≈—ßºà“µ—¥¡—°®–‡πâπ¡ÿàß„π™à«ß ÿ¥∑â“¬¢Õß°“√‡§≈◊ËÕπ‰À«
¢âÕ‡¢à“®÷ß¬—ß∑”„Àâ¡’°“√ Ÿ≠‡ ’¬ Proprioception „π™à«ß
°÷Ëß°≈“ß°“√‡§≈◊ËÕπ‰À«Õ¬ŸàÒÙ

            „π°“√»÷°…“§à“§«“¡·¢Áß·√ß Ÿß ÿ¥¢Õß°≈â“¡‡π◊ÈÕ
ßÕ·≈–‡À¬’¬¥‡¢à“æ∫«à“°≈ÿà¡§«∫§ÿ¡¡’§«“¡·¢Áß·√ß
¡“°°«à“°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(§à“æ’ < .ı) ∑—Èß„π°“√À¥µ—«·∫∫ concentric ·≈–
eccentric ÷́Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Hiemstra ·≈–
§≥–˜ ∑’Ëæ∫«à“¢“¢â“ß∑’Ë∑”°“√ºà“µ—¥‡¬Á∫´àÕ¡‡ÕÁπ‰¢«âÀπâ“
¡’°“√ Ÿ≠‡ ’¬ §«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ‡À¬’¬¥‡¢à“ ÚÙ.¯
‡ªÕ√å‡´Áπµå ·≈–°≈â“¡‡π◊ÈÕßÕ‡¢à“ Úˆ.¯ ‡ªÕ√å‡´Áπµå
Õ“®‡π◊ËÕß®“°°“√¢“¥°“√Ωñ°´âÕ¡ °“√∑’Ë‰¥â√—∫‚ª√·°√¡
°“√øóôπøŸ∑’Ë‰¡à ¡∫Ÿ√≥å·≈–º≈®“° cross-over neural
inhibition ‚¥¬ Hakkinen ·≈–§≥–Òı °≈à“««à“§π
ª√°µ‘∑’Ë‰¥â√—∫°“√∫“¥‡®Á∫¢Õß ACL ·∫∫‡©’¬∫æ≈—π®–∑”„Àâ
§«“¡ “¡“√∂„π°“√∑”°‘®«—µ√ª√–®”«—π ≈¥≈ß∑”„Àâ¡’°“√
 Ÿ≠‡ ’¬§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ ´÷Ëß “¡“√∂Õ∏‘∫“¬‰¥â®“°
model of training-detraining ∑’Ëæ∫«à“¡’°“√≈¥≈ß¢Õß
§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕÕ¬à“ß¡“° ‚¥¬»÷°…“®“°§≈◊Ëπ
‰øøÑ“°≈â“¡‡π◊ÈÕ (electromyography, EMG) „π§πª√°µ‘
¿“¬À≈—ß®“°™à«ß∑’Ë¡’°“√Ωñ°´âÕ¡ (period of training)
À√◊Õ„π™à«ß∑’Ë‰¡à¡’°“√Ωñ°´âÕ¡ (period of detraining)

 √ÿª«à“°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“‰¡àæ∫§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ
¢âÕ‡¢à“√–À«à“ß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“·≈–°≈ÿà¡§«∫§ÿ¡
(§à“æ’ > .ı) · ¥ß„Àâ‡ÀÁπ«à“π—°°’Ã“∑’Ë‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π
‡ÕÁπ‰¢«âÀπâ“¡’°“√√—∫√Ÿâµ”·Àπàß¢Õß¢âÕµàÕ¢Õß¢âÕ‡¢à“„π¡ÿ¡
µà“ßÊ ‰¡à·µ°µà“ß®“°„ππ—°°’Ã“ª√°µ‘∑’Ë¡’ ÿ¢¿“æ¥’  à«π°“√
∑¥ Õ∫§«“¡ “¡“√∂„π°“√µ√«®«—¥°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“
æ∫«à“„π°≈ÿà¡§«∫§ÿ¡¡’§«“¡ “¡“√∂µ√«®«—¥°“√‡§≈◊ËÕπ‰À«
¢Õß¢âÕ‡¢à“‰¥â¥’°«à“°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘∑—Èß„π∑‘»ßÕ·≈–‡À¬’¬¥¢âÕ‡¢à“ (§à“æ’ < .ı) ¢Õß
§à“ TDPM ∑’Ë¡ÿ¡ ˆ Õß»“ · ¥ß∂÷ß§«“¡ “¡“√∂„π°“√
µ√«®«—¥°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“¢Õß°≈ÿà¡ºà“µ—¥‡ÕÁπ‰¢«âÀπâ“
®–¡’ª√– ‘∑∏‘¿“æπâÕ¬°«à“  à«π§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ
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Abstract

Knee proprioceptive deficits and hamstring-quadriceps (H-Q) strength following anterior cruciate

ligament reconstruction in Thai football athletes

Chuanpis Boonkerd*, Thanya Nakprasert**, Kwanchit Chinakas***
  * Department of Physical Therapy, Faculty of Allied Health Sciences, Thammasat University
 ** Physiotherapist

*** Physical Therapy Section, Sports Medicine Division, Sports Science Department, Sports Authority of Thailand

Anterior cruciate ligament (ACL) injury is the most common injury and has been demonstrated to affect

joint position sense (JPS), threshold for detection of passive movement (TDPM) and strength of knee flexor and
extensor muscles (H-Q strength).

The purpose of the present study was to examine JPS (at 0, 15, 30, 45, 60 degrees) TDPM (starting
position at 0, 15, 30, 45, 60), and H-Q concentric and eccentric strength in athletes undergone ACL reconstruction.
Thai football athletic participants were divided into two groups: those who had ACL reconstruction (n=8) and  healthy
athletes (n=8). Knee proprioception and strength were measured using an isokinetic dynamometer (Biodex system
III).

Findings showed no statistically significant difference of JPS between the ACL reconstruction group and
the control group. There was also no statistically significantly difference of TDPM measures between groups except
at 60 degree of knee flexion and extension directions (p=0.042 and p=0.019). At this ankle position, the control
group had better TDPM than the ACL reconstruction group. For the H-Q strength measure, the control group had
statistically significantly greater strength than the ACL reconstruction group both concentric and eccentric muscle
contractions (p<0.05).

A rehabilitation program is necessary for athletes with ACL reconstruction, in particular, the kinesthesia
training in the middle range of knee flexion and extension and strengthening exercise of hamstring and quadriceps.

Key words: ACL reconstruction, Proprioception, Muscle strength


