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∫∑§—¥¬àÕ

∫∑π”: ¿“«–∫“¥‡®Á∫¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anterior cruciate ligament injuries) æ∫‰¥â∫àÕ¬„π°≈ÿà¡

ª√–™“°√∑’Ë‡≈àπ°’Ã“ “¡“√∂∑”°“√√—°…“‰¥â‚¥¬°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anterior cruciate ligament

reconstruction (ACLR) ´÷Ëß‡ªìπ¡“µ√“∞“π (gold standard) ¢Õß°“√√—°…“¿“«–π’È ®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√ºà“µ—¥

ACL reconstruction §◊Õ °“√·°â‰¢¿“«–°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“∑’Ëº‘¥ª°µ‘„πºŸâªÉ«¬∑’Ë¡’°“√©’°¢“¥¢Õß‡ÕÁπ·°π

‡¢à“‰¢«â‡ âπÀπâ“ ·≈–‡æ◊ËÕ √â“ß§«“¡¡—Ëπ§ß„Àâ‡°‘¥¢÷Èπ¿“¬„π¢âÕ‡¢à“‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥â°≈—∫‰ª„™âß“πÀ√◊Õ‡≈àπ°’Ã“‰¥â

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ∑∫∑«π«√√≥°√√¡∑’Ë‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“·≈–º≈°“√ºà“µ—¥¢Õß°“√

ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡‚¥¬‡∑§π‘§ single bundle ·≈–

‡∑§π‘§ double-bundle

«‘∏’°“√¥”‡π‘π°“√»÷°…“: ‡ªìπ°“√∑∫∑«π«√√≥°√√¡

º≈°“√»÷°…“: ªí®®ÿ∫—π¡’°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (ACL) æ∫«à“ª√–°Õ∫¥â«¬

‡ âπ‡ÕÁπ Õß à«π §◊Õ anteromedial ·≈– posterolateral bundle °“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‚¥¬‡∑§π‘§

double-bundle (double bundle ACL reconstruction) ®÷ß∂Ÿ°§‘¥§âπ¢÷Èπ ·µà°“√ºà“µ—¥π—Èπ∑”‰¥â¬“°°«à“°“√ºà“µ—¥

·∫∫‡¥‘¡„™â‡«≈“„π°“√ºà“µ—¥¡“°¢÷Èπ °“√¬÷¥µ√÷ß¢Õß graft ∑”‰¥â¬“° ‰¡à‡À¡“– ¡°—∫ºŸâªÉ«¬∑’Ë¡’¢π“¥®ÿ¥‡°“–

‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∫√‘‡«≥°√–¥Ÿ°Àπâ“·¢âß∑’Ë¡’¢π“¥·§∫À√◊Õ¡’¢π“¥‡≈Á°°«à“ 14 ¡‘≈≈‘‡¡µ√ ®÷ß¡’§«“¡ π„®

°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡ âπ‡¥’¬«„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡ (anatomic single

bundle ACL reconstruction) ´÷Ëß«“ß„πµ”·Àπàß‡¥‘¡¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anatomic ACL) „Àâµ”·ÀπàßÕ¬Ÿà

√–À«à“ß Õß bundle ‚¥¬‡®“– femoral tunnel ºà“π∑“ß anteromedial portal º≈°“√ºà“µ—¥¥â«¬‡∑§π‘§ double

bundle ACLR ¡’§«“¡¡—Ëπ§ß¢Õß‡¢à“„π·π« anterior translation ·≈– rotational stability ∑’Ë¥’°«à“ ·≈–¡’§à“§–·ππ

IKDC (International Knee Documentation Committee knee scoring) ∑’Ë Ÿß°«à“ Õ¬à“ß‰√°Áµ“¡§à“∑’Ë‰¥â¡’ª√‘¡“≥∑’Ë

·µ°µà“ß‡æ’¬ß‡≈Á°πâÕ¬
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∫∑§—¥¬àÕ (µàÕ)

 √ÿªº≈°“√«‘®—¬: °“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‰¥â√—∫°“√æ—≤π“®“°‡∑§π‘§ trans-tibial tunnel ‰ª¬—ß‡∑§π‘§

double-bundle ·µà°“√ºà“µ—¥‚¥¬‡∑§π‘§ double-bundle ¡’§«“¡¬ÿàß¬“°·≈–º≈°“√√—°…“∑“ß§≈‘π‘° ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫‡∑§π‘§ single bundle ¬—ß‰¡à¥’°«à“Õ¬à“ß™—¥‡®π ·≈–§«“¡„ à„®‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπ

Àπâ“∑”„Àâ‡∑§π‘§°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡ âπ‡¥’¬«„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡

(anatomic single bundle ACL reconstruction) °≈—∫¡“‰¥â√—∫§«“¡ π„®

§” ”§—≠: ‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ °“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπ

Àπâ“‡¥‘¡
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Anatomic single bundle anterior cruciate ligament reconstruction

Jeerawat Kitsamanmit M.D.*
*Department of Orthopedics, Charoenkrung Pracharak Hospital, Medical Service Department, Bangkok Metropolitan Administration

Abstract

Introduction: Anterior cruciate ligament injuries most commonly occur in athletes and the physically active.
Anterior cruciate ligament (ACL) reconstruction (ACLR) has been accepted worldwide as the standard treatment
for symptomatic patients with ACL injuries. The ultimate goal of Anterior Cruciate Ligament (ACL) reconstruction
is the restoration of normal knee kinematics in patients with functionally unstable ACL deficient knees.

Objective: to review of the literature looking at the anatomy of the Anterior Cruciate Ligament, review the
outcomes of single and double bundle ACL reconstruction.

Methodology: review article

Result: Several anatomical studies have shown that the anteriorcruciate ligament (ACL) can be distinguished
into 2 functional bundles, the anteromedial (AM) and the posterolateral(PL). The concept of double bundle ACL
reconstruction was initially described. Double bundle ACL technique increases the operating time, the operative
complexity of passing andsecuring the two grafts. A patient has an insertion site less than14 mm in diameter;
a double-bundle reconstruction is a contraindication. Attention has returned to single bundle grafts placed
anatomically using the anteromedial portal as a method of placing the femoral tunnel independent of the tibial
tunnel (anatomic single bundle ACLR). A meta-analysis showed that double bundle ACL reconstruction resulted
in significantly better AP and rotational stability and higher International Knee Documentation Committee (IKDC)
objective scores. However, no significant differences in subjective outcome measures were detected.

Conclusion: Anterior cruciate ligament reconstruction has progressed from the transtibial placement of isometric
single bundle grafts through the complex surgery of double bundle reconstruction. The appreciation of the
technical difficulty of double bundle reconstruction the lack of a clear advantage in clinical outcome and the
improved awareness of the anatomy of the ACL insertion has led to a return to anatomical single bundle ACL
reconstruction.

Keywords: Anterior cruciate ligament, Anatomic single bundle anterior cruciate ligament reconstruction
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∫∑π”
¿“«–∫“¥‡®Á∫¢Õß‡ÕÁπ·°π‰¢«â ‡ âπÀπâ“

(anterior cruciate ligament injuries) æ∫‰¥â∫àÕ¬„π

°≈ÿà¡ª√–™“°√∑’Ë‡≈àπ°’Ã“‚¥¬‡©æ“–„π°≈ÿà¡Õ“¬ÿ 16

∂÷ß 39 ªï1 ‚¥¬¡’°“√∫“¥‡®Á∫„π‡æ»À≠‘ß¡“°°«à“

‡æ»™“¬∂÷ß 4 ‡∑à“ “¡“√∂∑”°“√√—°…“‰¥â‚¥¬°“√

ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anterior cruciate

ligament reconstruction (ACLR) ´÷Ëß‡ªìπ¡“µ√“∞“π

(gold standard) ¢Õß°“√√—°…“¿“«–π’È2 πÕ°®“°π’È

°“√ºà“µ—¥ anterior cruciate l igament (ACL)

reconstruction ¬—ß‡ªìπ°“√ºà“µ—¥∑’Ë¡’ª√‘¡“≥Õ—π¥—∫

µâπ¢Õß°“√ºà“µ—¥∑“ßÕÕ√å‚∏ªî¥‘° å ´÷Ëß¡’√“¬ß“π∂÷ß

100,000 √“¬µàÕªï„π À√—∞Õ‡¡√‘°“3

®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√ºà“µ—¥ ACL recon-

struction §◊Õ °“√·°â‰¢¿“«–°“√‡§≈◊ËÕπ‰À«¢Õß

¢âÕ‡¢à“∑’Ëº‘¥ª°µ‘„πºŸâªÉ«¬∑’Ë¡’°“√©’°¢“¥¢Õß‡ÕÁπ·°π

‰¢«â‡ âπÀπâ“ ·≈–‡æ◊ËÕ √â“ß§«“¡¡—Ëπ§ß„Àâ‡°‘¥¢÷Èπ

¿“¬„π¢âÕ‡¢à“‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥â°≈—∫‰ª„™âß“πÀ√◊Õ‡≈àπ

°’Ã“‰¥â ¡’°“√µ—Èß ¡¡ÿµ‘∞“π«à“¢âÕ‡¢à“∑’Ë¡’°“√

‡ª≈’Ë¬π·ª≈ß°“√‡§≈◊ËÕπ‰À«¿“¬„π¢âÕ‡¢à“‚¥¬¡’

§«“¡·µ°µà“ß®“°¿“«–ª°µ‘¿“¬À≈—ß°“√ºà“µ—¥ ACL

reconstruction π—Èπ‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß°“√‡°‘¥¿“«–

¢âÕ‡¢à“‡ ◊ËÕ¡µ“¡¡“ ¥—ßπ—Èπ À“°‡√“ “¡“√∂∑”°“√

ºà“µ—¥ anatomic ACL reconstruction ‰¥âπ—Èπ ®–™à«¬

≈¥°“√‡°‘¥¿“«–¢âÕ‡¢à“‡ ◊ËÕ¡∑’Ë®–‡°‘¥¢÷Èπ„π√–¬–¬“«4

„πªï 19905 ‰¥â¡’°“√æ—≤π“‡∑§π‘§°“√ºà“µ—¥

ACL reconstruction ‚¥¬°“√∑”‡ªìπ trans-tibial tunnel

technique (√Ÿª¿“æ∑’Ë 1) ‚¥¬∑”‚æ√ß‡®“–¥â“π°√–¥Ÿ°

(femoral tunnel) ºà“π∑“ß tibial tunnel ´÷Ëß®–∑”„Àâ

femoral tunnel Õ¬Ÿà„πµ”·Àπàß∑’Ë‰¡à‡ªìπ‰ªµ“¡

°“¬«‘¿“§‡¥‘¡ (non- anatomic femoral tunnel) ´÷Ëß Ÿß

·≈–À≈—ß°«à“µ”·Àπàß‡°“–‡¥‘¡¢Õß‡ÕÁπ·°π‰¢«â

‡ âπÀπâ“ (native femoral footprint) º≈°“√ºà“µ—¥

§àÕπ¢â“ß‰¥âº≈¥’ æ∫«à“ „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥«‘∏’

°“√π’È®–¡’°“√‡§≈◊ËÕπ‰À«¢Õß¢âÕ‡¢à“∑“ß¥â“πÀπâ“À≈—ß

(antero-posterior translation)‡≈Á°πâÕ¬‚¥¬°“√µ√«®

Lachman ·≈–„™â arthrometer «—¥ ·µàºŸâªÉ«¬¬—ß§ß¡’

§«“¡‰¡à¡—Ëπ§ß„π°“√∫‘¥À¡ÿπ¢Õß¢âÕ‡¢à“ (rotational

stability) ‡°‘¥¢÷ÈπÕ¬Ÿà

‡¡◊ËÕ¡’°“√»÷°…“‡ÕÁπ·°π‰¢«â‡ âπÀπâ“¡“°¢÷Èπ

∑”„Àâ¡’§«“¡‡¢â“„®°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â‡ âπ

Àπâ“¥’¢÷Èπ ®“°°“√»÷°…“‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (ACL)

æ∫«à“ ª√–°Õ∫¥â«¬‡ âπ‡ÕÁπ Õß à«π §◊Õ anteromedial

·≈– posterolateral bundle ‚¥¬∑”ß“π√à«¡°—π„π°“√

„Àâ§«“¡¡—Ëπ§ß„π·π«Àπâ“À≈—ß (anteroposterior) ·≈–

·π«°“√À¡ÿπ (rotational stability) ®÷ß‡ªìπ∑’Ë¡“¢Õß

‡∑§π‘§°“√ºà“µ—¥ double bundle ACL reconstruction7

µàÕ¡“¡’°“√æ—≤π“‚¥¬°“√∑” femoral tunnel ºà“π

anteromedial portal8 (√Ÿª¿“æ∑’Ë 2) ∑”„Àâ°“√«“ß

µ”·Àπàß¢Õß femoral tunnel ∑”‰¥â¥’¢÷Èπ√«¡∂÷ß¡’°“√

»÷°…“‡æ‘Ë¡‡µ‘¡∂÷ßµ”·Àπàß·πà™—¥¢Õß ACL ®÷ßæ—≤π“

‡°‘¥‡ªìπ anatomic double bundle technique ·¡â«à“

°“√ºà“µ—¥™π‘¥π’È®–‰¥â§ÿ≥≈—°…≥–¢Õß‡ âπ‡ÕÁπ„°≈â

‡§’¬ß°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡ ·µà°“√ºà“µ—¥π—Èπ

∑”‰¥â¬“°°«à“°“√ºà“µ—¥·∫∫‡¥‘¡ „™â‡«≈“„π°“√

ºà“µ—¥¡“°¢÷Èπ °“√¬÷¥µ√÷ß¢Õß graft ∑”‰¥â¬“°¢÷Èπ

√«¡∂÷ßÀ“°¡’°“√¢“¥„À¡à¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“

‡ âππ’ÈÕ’°§√—Èß¿“¬À≈—ß°“√ºà“µ—¥ ‡¡◊ËÕ®–∑”°“√ºà“µ—¥

√Ÿª¿“æ∑’Ë 1 · ¥ß trans-tibial tunnel technique6
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„À¡àπ—Èπ®–¡’§«“¡¬“°¡“° ‡π◊ËÕß®“°°“√‡®“–

°√–¥Ÿ°¥â“π femur 2 ™àÕß ´÷Ëß°àÕ„Àâ‡°‘¥™àÕß«à“ß¢Õß

°√–¥Ÿ°ª√‘¡“≥¡“°·≈–À“µ”·Àπàß¢Õß°√–¥Ÿ°¥’

‡æ◊ËÕ¬÷¥‡ âπ‡ÕÁπ„À¡à‰¥â¬“° ·≈–ªí≠À“∑’Ë ”§—≠§◊Õ ‰¡à

‡À¡“– ¡°—∫ºŸâªÉ«¬∑’Ë¡’¢π“¥®ÿ¥‡°“–‡ÕÁπ·°π

‰¢«â‡ âπÀπâ“∫√‘‡«≥°√–¥Ÿ°Àπâ“·¢âß∑’Ë¡’¢π“¥·§∫

À√◊Õ¡’¢π“¥‡≈Á°°«à“ 14 ¡‘≈≈‘‡¡µ√

‡∑§π‘§°“√ºà“µ—¥·∫∫ anatomic single bundle

ACLR ®÷ß‰¥â√—∫°“√æ—≤π“‚¥¬„™â single bundle grafts9

·µà«“ß„πµ”·Àπàß∑’Ë‡ªìπ°“¬«‘¿“§‡¥‘¡¢Õßµ”·Àπàß

‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ (anatomic ACL) ´÷ËßÕ¬Ÿà

√–À«à“ß Õß bundle ‚¥¬‡®“– femoral tunnel ºà“π

∑“ß anteromedial portal ‡æ◊ËÕ„Àâ‰¥â®ÿ¥∑’Ë‡ªìπ anatomic

ACL ∑’ËΩíòß femur ·≈–≈¥ªí≠À“∑’Ë‡°‘¥¢÷Èπ®“°°“√∑”

double bundle reconstruction ·≈–‰¥â°“√‡§≈◊ËÕπ‰À«

¢Õß¿“¬„π¢âÕ‡¢à“„°≈â‡§’¬ß¢âÕ‡¢à“ª°µ‘ ‡∑§π‘§

anatomic single bundle ACLR ‡À¡“– ¡°—∫°≈ÿà¡ºŸâªÉ«¬

∑’Ë¡’®ÿ¥‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∑’Ë¡’¢π“¥‡≈Á°¡’°“√

∫“¥‡®Á∫¢Õß‡ âπ‡ÕÁπÀ≈“¬‡ âπ (multiligamentous

injury) ≈—°…≥–™àÕß°√–¥Ÿ° intercondylar notch

∑’Ë·§∫

≈—°…≥–∑“ß°“¬«‘¿“§¢Õß‡ÕÁπ·°π‰¢«â

‡ âπÀπâ“ ACL
‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL ¡’§«“¡°«â“ß

ª√–¡“≥ 7-12 ¡‘≈≈‘‡¡µ√ ·≈–¡’§«“¡¬“«ª√–¡“≥

31-35 ¡‘≈≈‘‡¡µ√10 ¢π“¥¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“

ACL ‰¡à‡∑à“°—πµ≈Õ¥ ‚¥¬æ∫«à“ ®ÿ¥‡°“–∫√‘‡«≥

°√–¥Ÿ° tibia ¡’¢π“¥„À≠à°«à“∫√‘‡«≥°≈“ß≈”

(midsubstance) ·≈–„À≠à°«à“®ÿ¥‡°“–∑’Ë∫√‘‡«≥°√–¥Ÿ°

femur ª√–¡“≥√âÕ¬≈– 12011 ∑”„Àâ∑’Ë®ÿ¥‡°“–∑’Ë∫√‘‡«≥

tibia ¡’≈—°…≥–·ºà¢¬“¬ÕÕ°§≈â“¬æ—¥ (fanned-out

shape) ‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL ª√–°Õ∫¥â«¬ 2

bundle §◊Õ anteromedial(AM) bundle ·≈–posterolateral

(PL) bundle (√Ÿª¿“æ∑’Ë 3) ‚¥¬ Palmar12 ‡ªìπ§π·√°

∑’Ë√“¬ß“π‰«â„πªï 1938 ‚¥¬™◊ËÕ¢Õß·µà≈– bundle ‡√’¬°

µ“¡µ”·Àπàß∑’Ë¬÷¥‡°“–µ‘¥∫√‘‡«≥°√–¥Ÿ° tibia

√Ÿª¿“æ∑’Ë 2 · ¥ß medial portal technique6

√Ÿª¿“æ∑’Ë 3 · ¥ßanteromedial (AM) bundle ·≈–

posterolateral (PL) bundle6
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®ÿ¥‡°“–¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

∫√‘‡«≥°√–¥Ÿ° femur (femoral insertion

site) (√Ÿª¿“æ∑’Ë 4)

µ”·Àπàß®ÿ¥‡°“–¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

∫√‘‡«≥°√–¥Ÿ° femur ®–Õ¬Ÿà∫√‘‡«≥¥â“π„πÀ≈—ß ÿ¥

¢Õß°√–¥Ÿ° lateral femoral condyle (most posterior

medial aspect) ´÷Ëß®–«“ßµ—«Õ¬Ÿà„µâ·≈–À≈—ßµàÕ Lateral

Intercondylar ridge À√◊Õ Residentís ridge „π∑à“‡¢à“ßÕ

90 Õß»“

 à«π bifurcate ridge ‡ªìπ·π« —π°√–¥Ÿ°∑’ËÕ¬Ÿà

√–À«à“ß°≈“ß¢Õß®ÿ¥‡°“–¢Õß anteromedial ·≈–

posterolateral bundle ¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

®ÿ¥‡°“–¢Õß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∫√‘‡«≥

°√–¥Ÿ° tibia (tibial insertion site)
‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL ®–‡°“–∑’Ë anterior

intercondylar fossa ‡©’¬ß¡“∑“ß¥â“π anterolateral

µàÕ medial tibial spine ¢Õ∫À≈—ß¢Õß anterior horn

¢Õß lateral meniscus  “¡“√∂„™â‡ªìπ anatomical

landmark ∑’Ëπà“‡™◊ËÕ∂◊Õ‰¥â ‚¥¬æ∫«à“®ÿ¥°÷Ëß°≈“ß¢Õß

ACL footprint Õ¬Ÿà·π«‡¥’¬«°—∫À√◊ÕÀπâ“µàÕ¢Õ∫À≈—ß

¢Õß anterior horn ¢Õßlateral meniscus (√Ÿª¿“æ∑’Ë 5)

√Ÿª¿“æ∑’Ë 4 · ¥ß®ÿ¥‡°“–¢Õß ACL ∫√‘‡«≥ femur13

Àπâ“∑’Ë¢Õß ACL

‡ªìπ∑’Ë∑√“∫°—π¥’«à“‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ACL

„Àâ§«“¡¡—Ëπ§ß¢Õß¢âÕ‡¢à“·≈–∑”Àπâ“∑’ËªÑÕß°—π°“√

‡§≈◊ËÕπ‰À«∑“ß¥â“πÀπâ“ (anterior translation) ·≈–

°“√∫‘¥À¡ÿπ‡¢â“„π (internal rotation) ¢Õß°√–¥Ÿ° tibia

µàÕ°√–¥Ÿ° femur ®“°°“√»÷°…“‚¥¬ÕÕ°·√ß¥—π

°√–¥Ÿ° tibia‰ª¥â“πÀπâ“ (anterior translation) ‡¡◊ËÕ«—¥

·√ß∑’Ë‡°‘¥¢÷Èπ„π‡ âπ‡ÕÁπ Õß à«π¢Õß ACL æ∫«à“

posterolateral bundle ®–√—∫·√ß¡“°°«à“ anteromedial

bundle ‡¡◊ËÕ¡’°“√ßÕ‡¢à“πâÕ¬ Ê §◊Õ µ—Èß·µà 0-45 Õß»“

·≈–‡¡◊ËÕßÕ‡¢à“¡“°°«à“π—Èπ ·√ß∑’Ë°√–∑”µàÕ AM ®–

§ß∑’Ëµ≈Õ¥°“√‡§≈◊ËÕπ‰À« πÕ°®“°π’È¬—ß¡’°“√»÷°…“

‚¥¬‡æ‘Ë¡·√ß∫‘¥À¡ÿπ‡¢â“„π°√–∑”„Àâ‡°‘¥ internal

rotation √à«¡°—∫ valgus force æ∫«à“ PL √—∫·√ß

ª√‘¡“≥¡“°°«à“‡¡◊ËÕßÕ‡¢à“πâÕ¬ Ê ·≈–®–≈¥≈ß‡¡◊ËÕ

ßÕ‡¢à“¡“°¢÷Èπ (µ—Èß·µà°“√‡§≈◊ËÕπ‰À« 0-30 Õß»“) ´÷Ëß

®“°¢âÕ¡Ÿ≈π’È∑”„Àâ‡√“‰¥â∑√“∫«à“ ®“°‡¥‘¡∑’Ë‡√“§‘¥«à“

PL ‡ªìπµ—«ªÑÕß°—π‡©æ“–°“√∫‘¥À¡ÿπ¢Õß‡¢à“ ·≈– AM

∑”Àπâ“∑’ËªÑÕß°—π°“√‡§≈◊ËÕπ‰À«∑“ß¥â“πÀπâ“ (anterior

translation) π—Èπ Õ“®®–‡ªìπ·§à à«πÀπ÷Ëß ·µà‡ âπ‡ÕÁπ

√Ÿª¿“æ∑’Ë 5 · ¥ß®ÿ¥‡°“–¢Õß ACL ∫√‘‡«≥ tibia13 (b)
attachment midpoint of the anterior horn of the lateral
meniscus, (d) anterior attachment of the posterior horn
of the lateral meniscus
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∑—Èß Õß à«ππ—Èπ™à«¬ªÑÕß°—π°“√‡§≈◊ËÕπ‰À«∑“ß¥â“π

Àπâ“ (anterior translat ion) ·≈–°“√∫‘¥À¡ÿπ

(rotationlaxity) ·µà®–¡“°πâÕ¬µà“ß°—π‡¡◊ËÕ¡’°“√ßÕ

‡¢à“∑’ËÕß»“µà“ß°—π ‚¥¬À“°‡√“µ—¥ à«π¢Õß PL ·≈–

«—¥ anterior translation ·≈– rotation ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

ßÕ‡¢à“µ—Èß·µà 0-30 Õß»“ ·µàÀ“°µ—¥ AM π—Èπ®–‡°‘¥

anterior tibial translation ‡¡◊ËÕßÕ‡¢à“¡“°°«à“ 60-90

Õß»“14

‡∑§π‘§°“√ºà“µ—¥ anatomic single bundle

ACL reconstruction
graft choice and preparation

graft ∑’Ë„™â ”À√—∫°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â

‡ âπÀπâ“¡’À≈“¬™π‘¥ ‰¥â·°à bone-patella tendon-bone

graft, hamstring graft (semitendinosus ·≈– gracillis)

·µà„π√–¬–À≈—ß graft ∑’Ë∑”®“°‡ âπ‡ÕÁπ°≈â“¡‡π◊ÈÕ

hamstring ‡ªìπ∑’Ëπ‘¬¡¡“°¢÷Èπµ“¡≈”¥—∫ ¥â«¬

§ÿ≥ ¡∫—µ‘∑“ß™’«°≈»“ µ√å (biomechanic) ‡∑§π‘§

°“√¬÷¥µ√÷ß (fixation technique) ·≈– minimal harvest-

site morbidity „πªí®®ÿ∫—ππ’Èº≈°“√√—°…“√–À«à“ß graft

2 ™π‘¥π’È‰¡à¡’§«“¡·µ°µà“ß°—π15-16

°“√‡µ√’¬¡ graft ‡√‘Ë¡‡ªî¥·º≈∑’Ë∫√‘‡«≥µË”®“°

·π«¢âÕ ‚¥¬§≈”µ”·Àπàß¢Õ∫∫π¢Õß sartorial fascia

·≈–Õ¬Ÿà°÷Ëß°≈“ß√–À«à“ß¢Õ∫Àπâ“·≈–¢Õ∫„π¢Õß

 à«πµâπ¢Õß°√–¥Ÿ° tibia ®“°π—Èπ·À«°ºà“π™—Èπ

subcutaneous ≈÷°‰ª°Á®–æ∫ sartorial fascia „µâµàÕ

fascia π’È®–æ∫‡ âπ‡ÕÁπ°≈â“¡‡π◊ÈÕ gracillis ·≈–‡ âπ‡ÕÁπ

semitendinosus ‚¥¬‡ âπ‡ÕÁπ°≈â“¡‡π◊ÈÕ gracillis ®–

Õ¬Ÿà¥â“π∫π ·≈â«„Àâ„™â‡§√◊ËÕß¡◊Õ periosteal elevator

·≈–∑’Ë„µâ®ÿ¥‡°“–¢Õß‡ âπ‡ÕÁπ∑—Èß Õß‡ âπ ·≈â«‡¬Á∫

ª≈“¬‡ âπ‡ÕÁπ‰«â¥â«¬‰À¡‡¬Á∫∑’Ë≈–≈“¬‰¥â¢π“¥„À≠à

®“°π—Èπ„™â ‡§√◊ËÕß¡◊Õ tendon stripper ∑”°“√ harvest

graft  ”À√—∫‡ âπ‡ÕÁπ semitendinosus π—Èπ®”‡ªìπ

µâÕßÀ“ gastrocnemius branch ´÷Ëß®”‡ªìπµâÕßµ—¥

branch π’È°àÕπ∑”°“√ harvest ¡‘‡™àππ—Èπ®–‰¥â‡ âπ‡ÕÁπ

∑’Ë —Èπ·≈–‡≈Á°°«à“∑’Ë§«√®–‰¥â

‡¡◊ËÕ‰¥â graft ·≈â«π”¡“«“ß∫π‚µä–‡µ√’¬¡ graft

«—¥¢π“¥ graft ∑—Èß 2 ‡ âπ ®“°π—Èππ”¡“∑”‡ªìπ≈—°…≥–

triple hamstring graft ‡æ◊ËÕ„Àâ graft ¡’¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ßª√–¡“≥ 8-9 ¡‘≈≈‘‡¡µ√ ®“°π—Èππ” graft

∑’Ë‰¥â¡“¢÷ßµ÷ß¥â«¬‡§√◊ËÕß tensioner ‚¥¬¥â“πÀπ÷Ëß√âÕ¬

¥â«¬ endobutton µ“¡§«“¡¬“«¢Õß™àÕß‚æ√ß°√–¥Ÿ°

femur ∑’Ë‰¥â‡µ√’¬¡‰«â·≈â«

°“√„™âµ”·Àπàß„π°“√À“®ÿ¥∑’Ë®–‡®“–

tunnel ‡æ◊ËÕ„Àâ‰¥âµ“¡ anatomic ‡¥‘¡
°“√ºà“µ—¥ arthroscopic ACL reconstruction „π

™à«ß acute À√◊Õ subacute ACL injury ®– “¡“√∂

‡ÀÁπ à«π∑’Ë‡À≈◊Õ¢Õß‡ âπ‡ÕÁπ (ACL stump) ‡¥‘¡‰¥â°Á

®–‰¡à¡’ªí≠À“„π°“√À“µ”·Àπàß¢Õß®ÿ¥‡°“– ACL ‡¥‘¡

(√Ÿª¿“æ∑’Ë 6)

·µà„π chronic cases ∫“ß√“¬‰¡à “¡“√∂À“

µ”·Àπàß¢Õß®ÿ¥‡°“– ACL ‡¥‘¡‰¥â ®÷ßµâÕß„™â°“¬«‘¿“§

(anatomy) ·≈– µ”·Àπàß (landmark) ‡æ◊ËÕ„™â„π°“√

‡µ√’¬¡™àÕß¬÷¥‡ âπ‡ÕÁπ (graft tunnel)

√Ÿª¿“æ∑’Ë 6  ®“°°≈âÕß àÕß¢âÕ‡¢à“ (arthroscope) · ¥ß
femoral ACL stump ‡¥‘¡6
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µ”·Àπàß®ÿ¥‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∑’Ë

°√–¥Ÿ° femur (landmarks at femoral

side) (√Ÿª¿“æ∑’Ë 7)

1. lateral intercondylar ridge À√◊Õ eesidentûs

ridge

‡ªìπ —π°√–¥Ÿ°«“ßµ—«Õ¬Ÿà∑’Ë medial wall of lateral

femoral condyle ‚¥¬®–«“ßµ—«„π·π« proximal to

distal  ‘Èπ ÿ¥∑’Ë articular cartilage „π∑à“‡¢à“‡À¬’¬¥ ·≈–

®“°°“√»÷°…“ “¡“√∂æ∫·π« —π°√–¥Ÿ°π’È ‰¥â

ª√–¡“≥√âÕ¬≈– 90 „πª√–™“°√∑—Ë«‰ª ·≈–¬—ß

 “¡“√∂¡Õß‡ÀÁπ‰¥âßà“¬ºà“π°≈âÕß‡ªìπ anatomical

landmark ∑’Ë ”§—≠ §◊Õ ®–‰¡àæ∫«à“¡’‰ø‡∫Õ√å¢Õß ACL

‡°“–Õ¬ŸàÀπâ“À√◊Õ‡Àπ◊ÕµàÕ residentís ridge17

2. lateral bifurcate ridge

·π« —π°√–¥Ÿ°∑’Ë«“ßµ—«§àÕπ¢â“ß®–µ—Èß©“°°—∫

residentûs ridge ·≈–«“ßµ—«®“° residentûs ridge ‰ª

¬—ß¢Õ∫¢Õß posterior articular cartilage  “¡“√∂æ∫

·π« —π°√–¥Ÿ°π’Èª√–¡“≥√âÕ¬≈– 64 ·≈–·π« —π

°√–¥Ÿ°π’È«“ßµ—«·∫àß√–À«à“ß AM bundle ·≈– PL

bundle

√Ÿª¿“æ∑’Ë 7  ®“°°≈âÕß àÕß¢âÕ‡¢à“ (arthroscope) · ¥ß
landmark atfemoral side6

µ”·Àπàß®ÿ¥‡°“–‡ÕÁπ·°π‰¢«â‡ âπÀπâ“∑’Ë

°√–¥Ÿ° tibial (landmarks at tibial side)
(√Ÿª¿“æ∑’Ë 8)

1. over the back ridge (posterior interspinous

ridge, retro-eminence ridge)

§◊Õ µ”·Àπàß∫√‘‡«≥∑’Ë transverse interspinous

ridge ∑’ËÕ¬Ÿà∫π apex of the posterior slope of tibial

plateau (just anterior to PCL attachment) ®“°°“√

»÷°…“ æ∫«à“ ®ÿ¥°÷Ëß°≈“ß¢Õß tibial footprint Õ¬Ÿà∑’Ë

16-20 ¡‘≈≈‘‡¡µ√ Àπâ“µàÕ retro-eminence ridge18

2. anterior horn lateral meniscus

®“°°“√»÷°…“æ∫«à“ ®ÿ¥°÷Ëß°≈“ß¢Õß tibial

footprint Õ¬Ÿà·π«‡¥’¬«°—∫À√◊ÕÀπâ“µàÕ¢Õ∫À≈—ß¢Õß

anterior horn ¢Õß lateral meniscus18

√Ÿª¿“æ∑’Ë 8  · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß®ÿ¥‡°“– ACL
°—∫ A.) Over the back ridge13 ·≈– B.X anterior horn
lateral meniscus6
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‡∑§π‘§°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° femur
(√Ÿª¿“æ∑’Ë 9)

À≈—ß®“°∑’Ë√–∫ÿµ”·Àπàß∑’Ë®–‡®“–™àÕß‚æ√ß

°√–¥Ÿ° femur ·≈â« ªí®®ÿ∫—ππ‘¬¡‡®“–™àÕß‚æ√ß°√–¥Ÿ°

femur ºà“π∑“ß anteromedial portal ‡π◊ËÕß®“°¡’¢âÕ¥’

§◊Õ ¡’Õ‘ √–„π°“√‡≈◊Õ°µ”·Àπàß‡®“–∑’Ë‡ªìπ‰ªµ“¡

°“¬«‘¿“§‡¥‘¡‰¥â¥’°«à“‡®“–ºà“π∑“ß transtibial tunnel

°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° femur ‡√‘Ë¡µâπ¥â«¬°“√∑”

anteromedial portal „ÀâµË” ÿ¥‚¥¬∑’Ë‰¡à∫“¥‡®Á∫µàÕ

medial meniscus ·≈–„Àâ portal Õ¬Ÿà∑“ß¥â“π„π ÿ¥‚¥¬∑’Ë

‰¡à∫“¥‡®Á∫µàÕ medial femoral condyle ‡æ◊ËÕ„Àâ·π«

°“√‡®“– femoral tunnel ‰¥âµ—Èß©“°¡“°∑’Ë ÿ¥ µàÕ¡“

°”Àπ¥µ”·Àπàß®ÿ¥°÷Ëß°≈“ß¢Õß femoral footprint ‡¥‘¡

‚¥¬„™â residentûs ridge ‡ªìπ®ÿ¥∫Õ°µ”·Àπàß À≈—ß

®“°π—Èπ„Àâ„™â reamer ‡ªìπª≈Õ°„π°“√π”°“√‡®“–

¥â«¬ beath pin ¡ÿ¡¢≥–∑”°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ°

femur „ÀâßÕ‡¢à“ª√–¡“≥ 110 Õß»“ ·≈–¢≥–‡®“–

π”¥â«¬ beath pin „Àâ°¥ª≈Õ°„Àâ™‘¥ anterior horn

¢Õß medial meniscus19 ‡æ◊ËÕ„Àâ∑“ßÕÕ°¢Õß beath

pin ¢≥–∑”°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° femur ÕÕ°

¢÷Èπ¥â“π∫π∫√‘‡«≥¥â“π anterolateral ¢Õßµâπ¢“ ∑”„Àâ

‰¡à∫“¥‡®Á∫µàÕº‘«¢âÕ ‡ âπª√– “∑ peroneal °≈â“¡‡π◊ÈÕ

gastrocnemius ·≈–‰¥â§«“¡¬“«¢Õß™àÕß‚æ√ß°√–¥Ÿ°

femur ∑’Ë‡æ’¬ßæÕ

√Ÿª¿“æ∑’Ë 9 · ¥ß°“√‡®“– femoral tunnel ¥â«¬ ream
tunnel6

‡∑§π‘§°“√‡®“–™àÕß‚æ√ß°√–¥Ÿ° tibia
°”Àπ¥®ÿ¥°÷Ëß°≈“ß¢Õßµ”·Àπàß®ÿ¥‡°“–‡ÕÁπ

·°π‰¢«â‡ âπÀπâ“∑’Ë°√–¥Ÿ° tibial ‡¥‘¡¥—ß°≈à“«¢â“ßµâπ

„Àâ„™â tibial aimer ·∫∫ tip-type À√◊Õ elbow-type

(√Ÿª¿“æ∑’Ë 10 A) „π°“√π”‡®“– beath pin (√Ÿª¿“æ∑’Ë

10 B) ‚¥¬µ—Èß¡ÿ¡¢Õß aimer „Àâ‡À¡“– ¡°—∫§«“¡

¬“«¢Õß graft ·≈–‡®“– tunnel µ“¡¢π“¥¢Õß graft

∑’Ë„™â

°“√¬÷¥µ√÷ß graft ¥â“π°√–¥Ÿ° femur
∑”§«“¡ –Õ“¥¿“¬„π¢âÕ‡¢à“„Àâ‡√’¬∫√âÕ¬·≈â«

π” graft ∑’Ë‡µ√’¬¡‰«âæ√âÕ¡°—∫ endobutton ≈“°
‡¢â“‰ª„π¢âÕ ·≈â«∑”°“√¥÷ß‡ âπ‰À¡¢Õß endobutton
∑’Ë∫√‘‡«≥¥â“π anterolateral ¢Õßµâπ¢“‰ª∑“ß¥â“π
»’√…–®π endobutton ¬÷¥µ‘¥°—∫°√–¥Ÿ° femur ·≈â«
¥÷ß graft °≈—∫≈ß¡“„π¢âÕ®π graft µ√÷ß

√Ÿª¿“æ∑’Ë 10 · ¥ß°“√‡®“– tibial tunnel6 ¥â«¬ A)
tibial aimer, B) pin
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°“√¬÷¥µ√÷ß graft ¥â“π°√–¥Ÿ° tibia
°àÕπ∑”°“√¬÷¥µ√÷ß graft ¿“¬„π‚æ√ß‡®“–

¥â“π°√–¥Ÿ° tibia §«√∑”°“√ tension graft ‡ ’¬°àÕπ
‚¥¬¥÷ß graft ·≈–∑”°“√ßÕ‡À¬’¬¥‡¢à“ª√–¡“≥ 15-20 §√—Èß
®“°π—Èπ„ à guide pin ·≈â«„ à °Ÿ√™π‘¥ interference „π
∑à“‡¢à“‡À¬’¬¥ ÿ¥À√◊ÕßÕ‡≈Á°πâÕ¬ ‚¥¬‰¢ °√Ÿ‡¢â“¡“
®π à«πª≈“¬¢Õß °√ŸÕ¬Ÿà™‘¥¢Õ∫°√–¥Ÿ°ÕàÕπ¿“¬„π

¢âÕæÕ¥’

º≈°“√√—°…“ (clinical outcome)
„π°“√ª√–‡¡‘πº≈°“√ºà“µ—¥  “¡“√∂„™â

‡§√◊ËÕß¡◊Õµà“ß Ê „π°“√ª√–‡¡‘π∑’Ëπ‘¬¡„™â ‰¥â·°à

1. °“√µ√«®§«“¡¡—Ëπ§ß¢âÕ‡¢à“„π∑‘»∑“ßµà“ß Ê

a. anterior translation stability

i. anterior drawer test ‡ªìπ°“√

ª√–‡¡‘π‚¥¬ºŸâµ√«® (subjective outcome) §«“¡

‡∑’Ë¬ß·≈–§«“¡πà“‡™◊ËÕ∂◊Õ§àÕπ¢â“ßµË”

ii. Lachmanûs test ¡’ sensitivity  Ÿß°«à“

anterior drawer test

iii. arthrometer (KT-1000,KT-2000)

b. rotational stability

i. pivot shift test

2. ·∫∫ª√–‡¡‘πÕ“°“√·≈–Õ“°“√· ¥ßµà“ß Ê

a. °“√ª√–‡¡‘π·∫∫ subjective

i. Lysholm score

ii. Tegner score

b. °“√ª√–‡¡‘π·∫∫ objective

i. KOOS (knee osteoarthritis outcome

score)

ii. IKDC (International Knee

Documentation Committee

knee scoring system)

º≈‡ª√’¬∫‡∑’¬∫∑“ß§≈‘π‘°
Hussein ·≈–§≥–20 ∑”°“√»÷°…“„πºŸâªÉ«¬

®”π«π 261 §π ‚¥¬‡ª√’¬∫‡∑’¬∫‡∑§π‘§°“√ºà“µ—¥

√–À«à“ß conventional single bundle (trantibial),

anatomic single bundle ·≈– anatomic double bundle

ACLR ‚¥¬∑”°“√»÷°…“„π√Ÿª·∫∫ prospective

randomization ·≈–¡’°“√«—¥º≈°“√√—°…“‚¥¬¥Ÿ®“°

Lysholm score, IKDC, §«“¡·µ°µà“ß¢Õß double

bundle ACLR ª√–‡¡‘π‚¥¬„™â‡§√◊ËÕß¡◊Õ KT-1000 ·≈–

°“√µ√«® pivot shift test º≈°“√»÷°…“ æ∫«à“ °≈ÿà¡

∑’Ëºà“µ—¥¥â«¬‡∑§π‘§ anatomic single bundle ACLR ¡’

§«“¡·µ°µà“ß¢Õß anterior translation ·≈– rotational

stability ∑’Ë¥’°«à“°≈ÿà¡∑’Ëºà“µ—¥¥â«¬‡∑§π‘§ single bundle

(trantibial) ·≈–°≈ÿà¡∑’Ëºà“µ—¥¥â«¬‡∑§π‘§ anatomic

double bundle ACLR ¡’§«“¡·µ°µà“ß¢Õß anterior

translation ·≈– rotational stability ∑’Ë¥’°«à“°≈ÿà¡∑’Ë

ºà“µ—¥¥â«¬‡∑§π‘§ anatomic single bundle ACLR ·µà

¡’ª√‘¡“≥∑’Ë·µ°µà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬ ∑”„ÀâÕ“®®–

‰¡à¡’§«“¡ ”§—≠∑“ß§≈‘π‘° Õ¬à“ß‰√°Áµ“¡°“√»÷°…“

π’È∫Õ°§«“¡ ”§—≠¢Õß°“√ºà“µ—¥ √â“ß‡ âπ‡ÕÁπ·°π

‡¢à“‰¢«âÀπâ“„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß°—∫‡ÕÁπ‰¢«âÀπâ“‡¥‘¡

Xu et al21 ∑”°“√»÷°…“ meta analysis æ∫«à“ °“√

ºà“µ—¥¥â«¬‡∑§π‘§ double bundle ACLR ¡’§«“¡

¡—Ëπ§ß¢Õß‡¢à“„π·π« anterior translation ·≈–

rotational stability ∑’Ë¥’°«à“·≈–¡’§à“§–·ππ IKDC

(International Knee Documentation Committee knee

scoring) ∑’Ë Ÿß°«à“ Õ¬à“ß‰√°Áµ“¡§à“∑’Ë‰¥â¡’ª√‘¡“≥∑’Ë

·µ°µà“ß‡æ’¬ß‡≈Á°πâÕ¬ ·≈–§«“¡¡—Ëπ§ß¢Õß‡¢à“„π·π«

rotational stability ∂Ÿ°«—¥‚¥¬„™â pivot shift test ´÷Ëß

‡ªìπ subjective outcome ´÷Ëß¡’Õ§µ‘§àÕπ¢â“ß Ÿß
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 √ÿªº≈°“√»÷°…“
°“√ºà“µ—¥ √â“ß‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‰¥â√—∫°“√

æ—≤π“®“°‡∑§π‘§ trans-tibial tunnel ‰ª¬—ß‡∑§π‘§

double-bundle ·µà°“√ºà“µ—¥‚¥¬‡∑§π‘§ double-bundle

¡’§«“¡¬ÿàß¬“° ·≈–º≈°“√√—°…“∑“ß§≈‘π‘°‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫‡∑§π‘§ single bundle ¬—ß‰¡à¥’°«à“

Õ¬à“ß™—¥‡®π ·≈–§«“¡„ à„®‡°’Ë¬«°—∫°“¬«‘¿“§¢Õß

‡ÕÁπ·°π‰¢«â‡ âπÀπâ“ ∑”„Àâ‡∑§π‘§°“√ºà“µ—¥ √â“ß

‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡ âπ‡¥’¬«„πµ”·Àπàß∑’Ë„°≈â‡§’¬ß

°—∫‡ÕÁπ·°π‰¢«â‡ âπÀπâ“‡¥‘¡ (anatomic single bundle

ACL reconstruction) °≈—∫¡“‰¥â√—∫§«“¡ π„®
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