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Objective: The aim of this study was to compare the

clinical results of arthroscopic assisted ACL reconstruction

using bone-patellar-tendon-bone (BPTB) graft and hamstrings,

double bundle (DB) graft in term of postoperative knee

stability, knee functional scale.

Methods: Forty two patients, 19 in BPTB group and 23 in

DB group, were reviewed. Both groups were similar

pre-operative data except associate meniscal injury. The

average follow-up time was 11 months.

Results: This study found that there was no significant

difference in post-operative knee stability tested by

Lachman test and Pivot-shift test between both groups.

The median post-operative knee functional scores,

Lysholm score (95 in the BPTB group versus 90 in the DB

group, p > 0.05) and IKDC score, were no significant

difference between both groups. Both groups had

significantly improved knee stability and knee functions

(Lysholm and IKDC scores), post-operatively.

Conclusions: Arthroscopic assisted anterior cruciate

ligament reconstruction used bone-patellar-tendon bone

graft and hamstrings, double bundle graft resulted in

significantly improved knee stability and function, similarly.

Keywords: anterior cruciate ligament reconstruction,

Bone-patellar tendon-bone, Double bundle
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«—µ∂ÿª√– ß§å: °“√»÷°…“π’ÈµâÕß°“√‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“
√–À«à“ß«‘∏’°“√ºà“µ—¥ºà“π°≈âÕß àÕß¢âÕ‡¢à“‡æ◊ËÕ √â“ß‡ âπ‡ÕÁπ
‰¢«âÀπâ“‚¥¬„™â‡ âπ‡ÕÁπ –∫â“°—∫°“√„™â‡ âπ‡ÕÁπ·Œ¡ µ√‘ß
 Õß¡—¥„π‡√◊ËÕß§«“¡¡—Ëπ§ß¢âÕ‡¢à“·≈–°“√∑”ß“π¢Õß¢âÕ‡¢à“
¿“¬À≈—ß°“√ºà“µ—¥√—°…“
«‘∏’°“√»÷°…“: ºŸâªÉ«¬®”π«π 42 √“¬ ‡ªìπ°≈ÿà¡ºà“µ—¥„™â
‡ âπ‡ÕÁπ –∫â“ (BPTB) 19 √“¬ ·≈–°≈ÿà¡ºà“µ—¥„™â‡ âπ‡ÕÁπ
·Œ¡ µ√‘ß Õß¡—¥ (DB) 23 √“¬ ‚¥¬¡’¢âÕ¡Ÿ≈°àÕπºà“µ—¥
‡À¡◊Õπ°—π„π∑—Èß Õß°≈ÿà¡ ¬°‡«âπ¢âÕ¡Ÿ≈¢ÕßÀ¡Õπ√Õß¢âÕ‡¢à“
ºŸâªÉ«¬‰¥â√—∫µ‘¥µ“¡ª√–‡¡‘πº≈°“√√—°…“‚¥¬‡©≈’Ë¬ª√–¡“≥
11 ‡¥◊Õπ
º≈°“√»÷°…“: æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
„π‡√◊ËÕß§«“¡¡—Ëπ§ß¢âÕ‡¢à“®“°°“√µ√«®√à“ß°“¬ Lachman test
·≈– Pivot-shift test ¢Õß∑—Èß Õß«‘∏’ §à“¡—∞¬∞“π¢Õß§–·ππ
°“√∑”ß“π¢âÕ‡¢à“À≈—ßºà“µ—¥ Lysholm score (95 §–·ππ„π°≈ÿà¡
BPTB °—∫ 90 §–·ππ„π°≈ÿà¡ DB, p > 0.05) ·≈– IKDC score
¢Õß∑—Èß Õß«‘∏’ æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
º≈°“√√—°…“À≈—ßºà“µ—¥¢Õß∑—Èß Õß«‘∏’ æ∫«à“ ¡’§«“¡¡—Ëπ§ß
·≈–°“√∑”ß“π¢Õß¢âÕ‡¢à“∑’Ë¥’¢÷Èπ
 √ÿª: °“√ºà“µ—¥ºà“π°≈âÕß àÕß¢âÕ‡¢à“‡æ◊ËÕ √â“ß‡ âπ‡ÕÁπ‰¢«â
Àπâ“¢âÕ‡¢à“∑—Èß«‘∏’„™â‡ âπ‡ÕÁπ –∫â“·≈–‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥
„Àâº≈°“√√—°…“‡√◊ËÕß§«“¡¡—Ëπ§ß·≈–°“√∑”ß“π¢âÕ‡¢à“∑’Ë¥’¢÷Èπ
‚¥¬æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘
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∫∑π”

°“√©’°¢“¥‡ âπ‡ÕÁπ‰¢«âÀπâ“¢Õß¢âÕ‡¢à“‡ªìπ°“√∫“¥‡®Á∫
∑“ß°’Ã“∑’Ëæ∫‰¥â∫àÕ¬ „π À√—∞Õ‡¡√‘°“æ∫Õÿ∫—µ‘°“√≥å¢Õß°“√
ºà“µ—¥ √â“ß‡ âπ‡ÕÁπ¥—ß°≈à“«∂÷ßª√–¡“≥ 200,000 √“¬/ªï ·≈–
¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê „π∑ÿ°ªï1  «‘∏’°“√ºà“µ—¥√—°…“¡’∑—Èß«‘∏’°“√
ºà“µ—¥‡ªî¥·º≈Àπâ“‡¢à“‡æ◊ËÕ √â“ß‡ÕÁπ (open reconstruction) ·≈–
«‘∏’°“√ºà“µ—¥ºà“π°≈âÕß àÕß¢âÕ‡¢à“ (arthroscopic reconstruction)
´÷Ëß‡ âπ‡ÕÁπ∑’Ë„™â¡“ √â“ß∑¥·∑π ‰¥â·°à ‡ âπ‡ÕÁπ –∫â“ (bone-
patellar tendon-bone) ‡ âπ‡ÕÁπ·Œ¡ µ√‘ß¥â“π„π (medial
hamstring) ‚¥¬«‘∏’∑’Ë‡ªìπ∑’Ëπ‘¬¡·≈–¬Õ¡√—∫¡“°∑’Ë ÿ¥2 ‰¥â·°à
«‘∏’ºà“µ—¥ºà“π°≈âÕß àÕß¢âÕ‡¢à“‡æ◊ËÕ √â“ß‡ âπ‡ÕÁπ‚¥¬„™â‡ âπ‡ÕÁπ
 –∫â“ (arthoscopically assisted anterior cruciate ligament
reconstruction with bone-patellar-tendon-bone graft) ®“°°“√
§âπæ∫∑“ß°“¬«‘¿“§»“ µ√å·≈–™’«°≈»“ µ√å‡°’Ë¬«°—∫‡ âπ‡ÕÁπ
‰¢«âÀπâ“¢âÕ‡¢à“ æ∫«à“‡ âπ‡ÕÁππ’Èª√–°Õ∫¥â«¬‡ âπ‡ÕÁπ Õß à«π
¬àÕ¬ §◊Õ  à«π∑’Ë‡°“–¥â“πÀπâ“§àÕπ„π°«à“ anteromedial (AM)
bundle ·≈– à«π∑’Ë‡°“–¥â“πÀ≈—ß§àÕππÕ°°«à“ posterolateral
(PL) bundle ´÷Ëß‡ âπ‡ÕÁπ∑—Èß Õß¡—¥∑”ß“π√à«¡°—π„π¥â“π§«“¡
¡—Ëπ§ß¢âÕ‡¢à“„π·π«Àπâ“ (anterior stability) ‚¥¬æ∫«à“  à«π∑’Ë
‡ªìπ PL bundle ∑”ß“π„Àâ§«“¡¡—Ëπ§ß„π·π«∫‘¥À¡ÿπ (rotational
stability)  ¥—ßπ—Èπ®÷ß¡’°“√æ—≤π“«‘∏’ºà“µ—¥∑’Ëæ¬“¬“¡ √â“ß‡ÕÁπ„À¡à
∑¥·∑π„Àâ‡À¡◊Õπ‡ âπ‡ÕÁπ‡¥‘¡¡“°∑’Ë ÿ¥∑—Èß¥â“π√Ÿª√à“ß·≈–Àπâ“∑’Ë
§◊Õ «‘∏’°“√ºà“µ—¥ √â“ß‡ âπ‡ÕÁπ‚¥¬„™â‡ âπ‡ÕÁπ Õß¡—¥ (double
bundle or anatomic reconstruction)3 „πªí®®ÿ∫—π§«“¡π‘¬¡
„π°“√ºà“µ—¥‚¥¬„™â‡ âπ‡ÕÁπ·Œ¡ µ√‘ß¡’¡“°¢÷Èπ‡√◊ËÕ¬Ê ∑—Èß®“°
„π·ßà§«“¡ «¬ß“¡¢Õß·º≈ºà“µ—¥·≈–º≈¢â“ß‡§’¬ß ·≈–
æ∫√“¬ß“π°“√»÷°…“‡ª√’¬∫‡∑’¬∫«‘∏’°“√ºà“µ—¥‚¥¬„™â‡ âπ‡ÕÁπ
·Œ¡ µ√‘ß Õß¡—¥ (double bundle hamstring) °—∫«‘∏’°“√ºà“µ—¥
‚¥¬„™â‡ âπ‡ÕÁπ·Œ¡ µ√‘ßÀπ÷Ëß¡—¥ (single bundle hamstring)4-10

¡“°¢÷Èπ‡√◊ËÕ¬Ê ·µàß“π«‘®—¬‡ª√’¬∫‡∑’¬∫«‘∏’°“√ºà“µ—¥‚¥¬„™â
‡ âπ‡ÕÁπ Õß¡—¥ (double bundle) ‡∑’¬∫°—∫«‘∏’°“√ºà“µ—¥‚¥¬„™â
‡ âπ‡ÕÁπ –∫â“ (bone-patellar tendon-bone) ¡’πâÕ¬11,12 ·≈–
ß“π«‘®—¬π’ÈµâÕß°“√»÷°…“‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“∑“ß§≈‘π‘°
¢Õß°“√ºà“µ—¥ √â“ß‡ âπ‡ÕÁπ‰¢«âÀπâ“ºà“π°≈âÕß àÕß¢âÕ‡¢à“
∑—Èß Õß«‘∏’„πºŸâ∫“¥‡®Á∫‡ âπ‡ÕÁπ‰¢«âÀπâ“¢âÕ‡¢à“©’°¢“¥

«‘∏’°“√»÷°…“

‡ªìπ°“√»÷°…“‡ªî¥ retrospective √–À«à“ß µÿ≈“§¡
æ.». 2549 - ¡‘∂ÿπ“¬π æ.». 2552 ≥ ‚√ßæ¬“∫“≈¢Õπ·°àπ
„πºŸâ∫“¥‡®Á∫‡ âπ‡ÕÁπ‰¢«âÀπâ“¢âÕ‡¢à“©’°¢“¥∑’Ë‰¥â√—∫°“√ºà“µ—¥
 √â“ß‡ âπ‡ÕÁπ‰¢«âÀπâ“¢âÕ‡¢à“ ¥â«¬«‘∏’„™â‡ âπ‡ÕÁπ –∫â“ À√◊Õ
‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥ ¡’¢âÕ∫àß™’È§◊Õ ‰¡à¡’°“√∫“¥‡®Á∫¢Õß
‡ âπ‡ÕÁπÀ≈“¬‡ âπ¢Õß¢âÕ‡¢à“ ‰¡à‡§¬√—∫°“√ºà“µ—¥‡ âπ‡ÕÁπ

¢âÕ‡¢à“¡“°àÕπ ·≈–‰¡à¡’¿“«–‡ ◊ËÕ¡¢Õß¢âÕ‡¢à“ ºŸâªÉ«¬∑ÿ°√“¬
‰¥â√—∫°“√√—°…“ºà“µ—¥‚¥¬·æ∑¬åºà“µ—¥∑à“π‡¥’¬«°—π (∏«—™™—¬
‡∑’¬¡°≈“ß) ´÷Ëß¡’ª√– ∫°“√≥å„π¥â“π°“√ºà“µ—¥ àÕß°≈âÕß
¡“°°«à“ 5 ªï ß“π«‘®—¬π’È‰¥â√—∫§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√
«‘®—¬·≈–®√‘¬∏√√¡‚√ßæ¬“∫“≈¢Õπ·°àπ

¢—ÈπµÕπ«‘∏’°“√ºà“µ—¥∑—Èß Õß°≈ÿà¡ ‡√‘Ë¡¥â«¬°“√ºà“µ—¥ºà“π
°≈âÕß àÕß¢âÕ‡¢à“ ‡æ◊ËÕµ√«®«‘π‘®©—¬°“√©’°¢“¥¢Õß‡ âπ‡ÕÁπ
‰¢«âÀπâ“·≈–/À√◊Õ°“√∫“¥‡®Á∫√à«¡Õ◊ËπÊ ‰¥â·°à À¡Õπ√Õß¢âÕ‡¢à“
°√–¥Ÿ°ÕàÕπ ‡ªìπµâπ ‚¥¬æ¬“∏‘ ¿“æ∑’ËÕ“®æ∫√à«¡¥—ß°≈à“«
®–‰¥â√—∫°“√√—°…“°àÕπ∑”ºà“µ—¥‡æ◊ËÕ √â“ß‡ âπ‡ÕÁπ‰¢«âÀπâ“
¢âÕ‡¢à“

«‘∏’°“√ºà“µ—¥‚¥¬„™â‡ âπ‡ÕÁπ –∫â“ (bone-patellar tendon-
bone) ‡√‘Ë¡¥â«¬≈ß¡’¥ºà“µ—¥∑’Ë∫√‘‡«≥¥â“πÀπâ“‡¢à“¬“«ª√–¡“≥
3-4 ‡´πµ‘‡¡µ√ √–¥—∫¢Õ∫≈à“ß≈Ÿ° –∫â“∂÷ß¢Õ∫∫πªÿÉ¡°√–¥Ÿ°
Tibial tuberosity µ—¥‡≈“–‡Õ“‡ âπ‡ÕÁπ®“° patellar tendon ∑’Ë¡’
 à«π°√–¥Ÿ°≈Ÿ° –∫â“ (patellar) ·≈– à«π°√–¥Ÿ°Àπâ“·¢âß (tibia)
µ‘¥Õ¬Ÿà Õßª≈“¬ °«â“ß 9-10 ¡‘≈≈‘‡¡µ√ ¬“« 7-9  ‡´πµ‘‡¡µ√
®“°π—Èπ„™â°≈âÕß àÕß¢âÕ‡¢à“™à«¬„π°“√‡®“–√Ÿ∑’Ë°√–¥Ÿ°Àπâ“·¢âß
‚¥¬„™â Acufex tibial aimer (Smith & Nephew) µ—Èß∑’Ë 55 Õß»“
«“ß„π·π«∑’Ëµ”·Àπàß∑’Ë‡°“–‡¥‘¡¢Õß‡ âπ‡ÕÁπ‰¢«âÀπâ“ ‡®“–√Ÿ
∑’Ë°√–¥Ÿ°µâπ¢“ (femur) ‚¥¬„™â offset, femoral aimer guide 7
¡‘≈≈‘‡¡µ√µ—Èß„ÀâÕ¬Ÿà„π·π«∑’Ëµ”·Àπàß 10.30 π“Ãî°“ ( ”À√—∫
‡¢à“´â“¬) À√◊Õ 1.30 π“Ãî°“ ( ”À√—∫‡¢à“¢«“) ¥÷ß‡ âπ‡ÕÁπ –∫â“
Àπâ“∑’Ë‡µ√’¬¡‰«â„ÀâÕ¬Ÿà„π√Ÿ∑’Ë°√–¥Ÿ°µâπ¢“ ·≈–°√–¥Ÿ°Àπâ“·¢âß
·≈â«¬÷¥¥â«¬ Endobutton (Smith & Nephew)À√◊Õ Bioabsorable
screw (Smith & Nephew) ∑’ËΩíòß°√–¥Ÿ°µâπ¢“ ·≈– Bioabsorbable
screw (Smith & Nephew) ∑’ËΩíòß°√–¥Ÿ°Àπâ“·¢âßµ“¡≈”¥—∫
(√Ÿª∑’Ë 1)

Figure 1  Bone-patellar tendon-bone ACL reconstruction

 à«π«‘∏’°“√ºà“µ—¥‚¥¬„™â‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥ (Double
bundle hamstring) ‡√‘Ë¡¥â«¬≈ß¡’¥ºà“µ—¥·π«¢«“ß∫√‘‡«≥¥â“π
„π‡¢à“∑’Ë√–¥—∫µË”°«à“¢âÕ‡¢à“¥â“π„πª√–¡“≥ 3-4 ‡´πµ‘‡¡µ√
‡≈“–‡Õ“‡ âπ‡ÕÁπ°≈â“¡‡π◊ÈÕ semitendinosus ·≈–‡ âπ‡ÕÁπ°≈â“¡
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‡π◊ÈÕ gracilis ¬“«ª√–¡“≥ 25-30 ‡´πµ‘‡¡µ√ ·≈â«æ—∫‡ªìπ 2-3
∑∫ „Àâ‰¥â‡ âπ‡ÕÁπ Õß‡ âπ ¬“«ª√–¡“≥ 6-8 ‡´πµ‘‡¡µ√ ‡ âπ
ºà“»Ÿπ¬å°≈“ßª√–¡“≥ 6-8 ¡‘≈≈‘‡¡µ√‚¥¬‡ âπ„À≠à‡µ√’¬¡
‰«â‡ªìπ à«π∑’Ë √â“ß‡≈’¬π·∫∫ anteromedial bundle  à«π‡ âπ
‡≈Á°°«à“ ‡µ√’¬¡‰«â‡ªìπ à«π∑’Ë √â“ß‡≈’¬π·∫∫ posterolateral
bundle  ®“°π—Èπ„™â°≈âÕß àÕß¢âÕ‡¢à“™à«¬„π°“√‡®“–√Ÿ∑’Ë°√–¥Ÿ°
Àπâ“·¢âß Õß§√—Èß ‚¥¬§√—Èß·√°„™â Acufex tibial guide (Smith &
Nephew) µ—Èß∑’Ë 55 Õß»“ „π·π«µ”·Àπàß anteromedial ¢Õß
‡ âπ‡ÕÁπ‰¢«âÀπâ“‡¥‘¡ §√—Èß∑’Ë Õß„™â anatomic PL tibial aimer
guide (Smith & Nephew) «“ß·π«∑’Ëµ”·Àπàß posterolateral
¢Õß‡ âπ‡ÕÁπ‰¢«âÀπâ“‡¥‘¡  à«π°“√‡®“–√Ÿ°√–¥Ÿ°µâπ¢“°Á‡®“–
 Õß§√—Èß‡™àπ°—π ‚¥¬§√—Èß·√°„™â offset, femoral aimer 5.5
¡‘≈≈‘‡¡µ√ µ—Èß„ÀâÕ¬Ÿà∑’Ëµ”·Àπàß 10.30 π“Ãî°“ ( ”À√—∫‡¢à“ ấ“¬)
À√◊Õ 1.30 π“Ãî°“ ( ”À√—∫‡¢à“¢«“) §√—Èß∑’Ë Õß‚¥¬„™â anatomic
PL femoral aimer (Smith & Nephew) ¥÷ß‡ âπ‡ÕÁπ∑’Ë‡µ√’¬¡
∑—Èß Õß‡ âπ„ÀâÕ¬Ÿà„π√Ÿ∑’Ë°√–¥Ÿ°µâπ¢“·≈–°√–¥Ÿ°Àπâ“·¢âß∑—Èß ’Ë√Ÿ
·≈–¬÷¥‡ âπ‡ÕÁπΩíòß°√–¥Ÿ°µâπ¢“·≈–Ωíòß°√–¥Ÿ°Àπâ“·¢âß¥â«¬
Endobutton (Smith & Nephew) 2 µ”·Àπàß ·≈– Bioabsorbable
screw (Smith & Nephew) 2 µ”·Àπàß µ“¡≈”¥—∫ (√Ÿª∑’Ë 2)

Figure 2 Double bundle ACL reconstruction

¿“¬À≈—ß°“√ºà“µ—¥ ºŸâªÉ«¬∑ÿ°√“¬®–‰¥â√—∫°“√¥Ÿ·≈µ“¡
‚ª√·°√¡øóôπøŸ°“¬¿“æ∫”∫—¥¢ÕßÀπà«¬‡«™»“ µ√å°“√°’Ã“
‚¥¬„ÀâºŸâªÉ«¬‡√‘Ë¡ßÕ-‡À¬’¬¥‡¢à“·≈–ÕÕ°°”≈—ß·∫∫‰Õ‚ ‡¡µ√‘°
(Isometric exercise) µ—Èß·µà«—π·√°À≈—ßºà“µ—¥ ‚¥¬‡πâπ°“√‡À¬’¬¥
¢âÕ‡¢à“„Àâ ÿ¥°àÕπ ·≈â«®÷ß§àÕ¬‡æ‘Ë¡Õß»“°“√ßÕ-‡À¬’¬¥¢âÕ‡¢à“
¡“°¢÷Èπ‡√◊ËÕ¬Ê ®π‰¥â¡“°°«à“ 90 Õß»“·≈–‡¥‘π≈ßπÈ”Àπ—°‰¥â
‡µÁ¡∑’Ë‡¡◊ËÕª√–¡“≥ 1 ‡¥◊Õπ Õπÿ≠“µ„Àâªíòπ®—°√¬“π‡¡◊ËÕ
ª√–¡“≥ 3-4 ‡¥◊Õπ «‘Ëß‡À¬“–Ê‡¡◊ËÕª√–¡“≥ 4 ‡¥◊Õπ ·≈–
°≈—∫‰ª‡≈àπ°’Ã“¿“¬À≈—ß 6 ‡¥◊Õπ¢÷Èπ‰ª·≈–π—¥¡“µ‘¥µ“¡
°“√√—°…“µ“¡·ºπ°“√√—°…“‚¥¬·æ∑¬åºŸâºà“µ—¥ ‡æ◊ËÕµ√«®
∫—π∑÷°º≈°“√µ√«®§«“¡¡—Ëπ§ß¢Õß¢âÕ‡¢à“ (Lachman test,
Pivot-shift test), æ‘ —¬°“√‡§≈◊ËÕπ‰À« (Range of motion) ª√–‡¡‘π
§à“§–·ππ°“√„™âß“π¢Õß¢âÕ‡¢à“ (Lysholm score, IKDC score)

√«¡∑—Èß∫—π∑÷°¿“«–·∑√°´âÕπÕ◊ËπÊ
°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„™â‚ª√·°√¡ SPSS 13.0 for Windows

‚¥¬«‘‡§√“–Àå·≈–π”‡ πÕ¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘‡™‘ßæ√√≥π“ ®”π«π
§à“°≈“ß‡©≈’Ë¬À√◊Õ¡—∞¬∞“π (Mean À√◊Õ Median) ·≈–
§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (Standard deviation À√◊Õ Interquartile
range)  à«π¢âÕ¡Ÿ≈µàÕ‡π◊ËÕß∑—ÈßÀ¡¥ ‡¡◊ËÕ∑¥ Õ∫¥â«¬ ∂‘µ‘
Kolmogorov-Smirnov test À√◊Õ Shapiro-Wilk test æ∫«à“‡ªìπ
¢âÕ¡Ÿ≈∑’Ë¡’°“√°√–®“¬‰¡à‡ªìπª°µ‘ (non-parametric variables)
®÷ß„™â ∂‘µ‘∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß Õß°≈ÿà¡∑’Ë‡ªìπÕ‘ √–
µàÕ°—π¥â«¬ Mann-Whitney U test ·≈–„™â ∂‘µ‘∑¥ Õ∫§«“¡
·µ°µà“ß√–À«à“ß Õß°≈ÿà¡∑’Ë‰¡à‡ªìπÕ‘ √–µàÕ°—π¥â«¬ Wilcoxon
Signed Ranks test  „π°√≥’∑’Ë¢âÕ¡Ÿ≈ª√–‡¿∑°≈ÿà¡ (categorical
data) „™â ∂‘µ‘∑¥ Õ∫‚¥¬„™â Pearson Chi-Square test À√◊Õ
Fisherûs exact test  °“√·ª≈º≈¢âÕ¡Ÿ≈∑“ß ∂‘µ‘∂◊Õ§à“ p<0.05
«à“‡ªìππ—¬ ”§—≠

º≈°“√»÷°…“

ºŸâªÉ«¬∑’Ë»÷°…“∑—Èß ‘Èπ 42 √“¬ ‡ªìπ°≈ÿà¡°“√ºà“µ—¥‚¥¬„™â
‡ âπ‡ÕÁπ –∫â“ (BPTB group) 19 √“¬·≈–°≈ÿà¡ºà“µ—¥‚¥¬„™â
‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥ (DB group) 23 √“¬  ‚¥¬æ∫«à“
∑—Èß Õß°≈ÿà¡ ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
„π¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßÕ“¬ÿ ‡æ»  “‡Àµÿ°“√∫“¥‡®Á∫ ¢â“ß∑’Ë‡ªìπ
°“√∫“¥‡®Á∫Õ◊Ëπ√à«¡„π¢âÕ‡¢à“ §«“¡¡—Ëπ§ß¢âÕ‡¢à“°àÕπºà“µ—¥
(Lachman test, Pivot-shift test) ·≈–§–·ππ°“√∑”ß“π¢âÕ‡¢à“
°àÕπºà“µ—¥ (Lysholm score, IKDC score)  ¬°‡«âπ¢âÕ¡Ÿ≈¢Õß
°“√µ—¥À¡Õπ√Õß¢âÕ‡¢à“ (menisectomy) æ∫¡“°°«à“„π°≈ÿà¡
ºà“µ—¥„™â‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥ (µ“√“ß∑’Ë 1-3) √–¬–‡«≈“
‡©≈’Ë¬∑’ËºŸâªÉ«¬‰¥â√—∫°“√µ‘¥µ“¡º≈°“√√—°…“ 11 (8-24) ‡¥◊Õπ

º≈‡√◊ËÕß§«“¡¡—Ëπ§ß¢âÕ‡¢à“®“°°“√µ√«®√à“ß°“¬ Lachman
test ·≈–Pivot-shift test ¿“¬À≈—ß°“√ºà“µ—¥¢Õß∑—Èß Õß«‘∏’ ‰¡à¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß∑’Ë 4) ·≈–‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ßºà“µ—¥æ∫«à“ ∑—Èß Õß«‘∏’µ√«®æ∫
§«“¡¡—Ëπ§ß¢âÕ‡¢à“¡“°¢÷ÈπÀ≈—ßºà“µ—¥  à«πº≈§à“§–·ππ°“√
„™âß“π¢âÕ‡¢à“ (Lysholm score ·≈– IKDC score) ¿“¬À≈—ß
°“√ºà“µ—¥¢Õß∑—Èß Õß«‘∏’ æ∫«à“ ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
(µ“√“ß 4) ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ Lysholm score ·≈– IKDC score
°àÕπ·≈–À≈—ßºà“µ—¥¢Õß∑—Èß Õß«‘∏’ æ∫«à“¡’‡æ‘Ë¡¢÷Èπ¢Õß§–·ππ
¿“¬À≈—ß°“√ºà“µ—¥¢Õß∑—Èß Õß«‘∏’ (√Ÿª∑’Ë 3)

‡√◊ËÕß√–¬–‡«≈“„π°“√ºà“µ—¥¢Õß∑—Èß Õß«‘∏’ æ∫«à“ °≈ÿà¡„™â
‡ âπ‡ÕÁπ Õß¡—¥„™â‡«≈“„π°“√ºà“µ—¥π“π°«à“°≈ÿà¡„™â‡ÕÁπ –∫â“
(µ“√“ß∑’Ë 4)  à«π¿“«–·∑√°´âÕπÀ≈—ß°“√ºà“µ—¥ ‰¡àæ∫°“√
µ‘¥‡™◊ÈÕ ·µàæ∫°“√ºà“µ—¥´È” 1 √“¬„π°≈ÿà¡ DB ‡ªìπ°“√©’°¢“¥
¢ÕßÀ¡Õπ√Õß¢âÕ‡¢à“∑’Ë‡§¬‡¬Á∫´àÕ¡‰«â ·≈–‰¥â√—∫°“√√—°…“‚¥¬
meniscectomy
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Table 1 Characteristics of anterior cruciate ligament rupture patients.

Variables BPTB Group (N=19) DB Group (N=23)
Age (yr)

Mean+SD 28.0+7.3 24.8+6.4
Median(IQR) 25 (14) 24 (10)
Range 19-41 17-38

Male sex (no.) 19 22
Side (no.)

Left 13 10
Right 6 13

Cause of injury (no.)
Sport 16 23
Trauma 3 0

SB = single bundle, DB = double bundle, SD = standard  deviation, IQR = interquartile range

Table 2  Associated injuries and concomitant surgery.

Variables BPTB Group (N=19) DB Group (N=23) P value
Associated injuries (no.)

Meniscus¤ 5 17 0.002*
Medial meniscus¤ 4 11 0.071
Lateral meniscus¥ 1 7 0.054
Medial and lateral meniscus¥ 0 1 1.000

     Cartilage lesion¥ 3 0 0.084
     Meniscal and cartilage lesion¥ 2 0 0.199
Concomitant surgery (no.)

Meniscectomy¤ 5 14 0.012*
Repair meniscus¥ 0 2 0.492
Microfracture¥ 3 0 0.084

*statistically significant difference
¤  Pearson Chi-Square test was used to compare the variable between the two groups.
¥ Fisherûs Exact test was used to compare the variable between the two groups.
SB = single bundle, DB = double bundle
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Table 3 Preoperative knee laxity and functional knee scores.

Variables BPTB Group (N=19) DB Group (N=23) P value
Preoperative knee laxity

Lachman test¥ (no.)
Positive +1 2 0 0.199
Positive +2 17 23

Pivot-shift test¥, positive (no.) 13 18 0.504
Preoperative IKDC¥ (no.)

B (nearly normal)   6 5 0.504
C (abnormal) 13 18

Preoperative Lysholm score£

Mean+SD 68.3+5.7 69.2+8.1 0.636
Median(IQR) 69 (6) 70 (13)
Range 56-74 56-84

 ¥ Fisherûs Exact test was used to compare the variable between the two groups.
 £ Mann-Whitney U test was used to compare the variable between the two groups.
SB = single bundle, DB = double bundle, IKDC = International Knee Documentation Committee subjective score,
SD = standard deviation, IQR = interquartile range

Table 4  Clinical outcomes of arthroscopically anterior cruciate ligament reconstruction.

Variables BTPB Group (N=19) DB Group (N=23) P Value
Operative time£ (min)

Mean+SD 88+19 101+21 0.027*
Median(IQR) 85 (20) 100 (35)
Range 65-140 65-150

Postoperative knee laxity
Lachman test¤  (no.)
Negative 9 13 0.554
Positive +1 10 10
Pivot-shift test¤ , negative (no.) 9 17 0.078

Postoperative IKDC¤  (no.)
A (normal) 9 11 0.976

     B (nearly normal) 10 12
Postoperative Lysholm score£

Mean+SD 91.6+4.7 89.0+5.3 0.063
Median(IQR) 95 (5) 90 (9)
Range 80-95 80-100

* statistically significant difference
¤  Pearson Chi-Square test was used to compare the variable between the two groups.
£ Mann-Whitney U test was used to compare the variable between the two groups.
SB = single bundle, DB = double bundle, IKDC = International Knee Documentation Committee subjective score,
SD = standard  deviation, IQR = interquartile range
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«‘®“√≥å

·¡â«à“„πªí®®ÿ∫—ππ’È °“√ºà“µ—¥ √â“ß‡ÕÁπ‰¢«âÀπâ“‚¥¬„™â
‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥®–‰¥â√—∫§«“¡π‘¬¡¢÷Èπ‡√◊ËÕ¬Ê °“√»÷°…“
º≈¢Õß°“√ºà“µ—¥π’È‡ª√’¬∫‡∑’¬∫°—∫°“√ºà“µ—¥‚¥¬„™â‡ÕÁπ –∫â“
°Á¬—ß¡’§«“¡®”‡ªìπ ”À√—∫·æ∑¬åºà“µ—¥·≈–ºŸâªÉ«¬„π°“√
µ—¥ ‘π„®‡≈◊Õ°«‘∏’ºà“µ—¥ ®“°º≈°“√»÷°…“π’Èæ∫«à“ ‡¡◊ËÕæ‘®“√≥“
®“°º≈°“√µ√«®§«“¡¡—Ëπ§ß¢âÕ‡¢à“ Lachman test, Pivot-shift
test ·≈–°“√ª√–‡¡‘π§–·ππ Lysholm score ·≈– IKDC score
æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—π„π√–À«à“ß«‘∏’°“√ºà“µ—¥„™â
‡ âπ‡ÕÁπÀπâ“‡¢à“·≈–«‘∏’°“√ºà“µ—¥„™â‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥
·µàæ∫«à“ ‡«≈“∑’Ë„™â„π°“√ºà“µ—¥ àÕß°≈âÕß¢Õß«‘∏’„™â‡ âπ‡ÕÁπ
·Œ¡ µ√‘ß Õß¡—¥π“π°«à“«‘∏’„™â‡ âπ‡ÕÁπÀπâ“‡¢à“

°“√»÷°…“π’È¡’¢âÕ¥âÕ¬ ‰¥â·°à ‡ªìπ°“√»÷°…“‡ªî¥ retrospec-
tive  ∑”„Àâ¢âÕ¡Ÿ≈∑’Ë ”§—≠∑’ËÕ“®‡ªìπªí®®—¬∑’Ë¡’º≈µàÕº≈°“√√—°…“
¢“¥À“¬‰ªÀ√◊Õ‰¡à‡∑à“°—π„π∑—Èß Õß°≈ÿà¡ ‰¥â·°à ¢âÕ¡Ÿ≈√–¬–
‡«≈“™à«ß‰¥â√—∫∫“¥‡®Á∫®π°√–∑—Ëßºà“µ—¥ ‡«≈“¢Õß°“√ºà“µ—¥
·¬°µ“¡°“√ºà“µ—¥Õ◊Ëπ√à«¡°—∫°“√ºà“µ—¥ √â“ß‡ÕÁπ‰¢«âÀπâ“
¢âÕ‡¢à“  Õ“°“√‡®Á∫∫√‘‡«≥·º≈ºà“µ—¥‡æ◊ËÕ‡µ√’¬¡‡ âπ‡ÕÁπ  ‚¥¬
„π°“√»÷°…“π’Èæ∫¡’°“√ºà“µ—¥À¡Õπ√Õß¢âÕ‡¢à“ (meniscectomy)
·≈–°“√∫“¥‡®Á∫√à«¡¢ÕßÀ¡Õπ√Õß¢âÕ‡¢à“¡“°„π°≈ÿà¡ºà“µ—¥
„™â‡ âπ‡ÕÁπ Õß¡—¥  πÕ°®“°π’È ª√–™“°√∑’Ë»÷°…“¬—ß¡’®”π«π
πâÕ¬ º≈™à«ßª≈“¬«‘®—¬∑’Ë‰¡àæ∫§«“¡·µ°µà“ß ®÷ßÕ“®®–‡°‘¥
®“°‰¡à·µ°µà“ß®√‘ßÊ À√◊Õ‡°‘¥®“° Type II error (sample size

‰¡àæÕ) ·≈–º≈∑’Ë‰¥â‡ªìπº≈√–¬–°≈“ß (intermediate term)
§«√¡’°“√»÷°…“∑’Ë‡ªìπ°“√ ÿà¡‡ª√’¬∫‡∑’¬∫ (randomized
controlled trial) À√◊Õ∑”°“√«‘‡§√“–Àå·¬°°≈ÿà¡„πµ—«·ª√∑’Ë ”§—≠
(subgroup analysis) „π®”π«πª√–™“°√∑’Ë¡“°¢÷Èπ ·≈–¡’°“√
»÷°…“º≈¢Õß°“√√—°…“„π√–¬–¬“«µàÕ‰ª¥â«¬

°“√»÷°…“Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕßæ∫«à“ §–·ππ§«“¡ “¡“√∂
°“√„™âß“π¢Õß¢âÕ‡¢à“ (IKDC score) ¢Õß«‘∏’ºà“µ—¥„™â‡ âπ‡ÕÁπ
Àπâ“‡¢à“·≈–«‘∏’„™â‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥‰¡à¡’§«“¡·µ°µà“ß
°—π11, 12 ‚¥¬°≈ÿà¡ºà“µ—¥„™â‡ âπ‡ÕÁπ Õß¡—¥ „Àâº≈°“√µ√«®
§«“¡¡—Ëπ§ß¢âÕ‡¢à“„π·π«∫‘¥¢â“ß¥â«¬ Pivot-shift test ∑’Ë¥’°«à“12

πÕ°®“°π’È¬—ßæ∫«à“„π°≈ÿà¡ºà“µ—¥„™â‡ âπ‡ÕÁπÀπâ“‡¢à“ æ∫Õ“°“√
ª«¥∫√‘‡«≥·º≈ºà“µ—¥·≈–¡’ªí≠À“°“√§ÿ°‡¢à“¡“°°«à“¥â«¬11, 12

º≈°“√»÷°…“¥—ß°≈à“« Õ¥§≈âÕß°—∫º≈ß“π«‘®—¬©∫—∫π’È
¥—ßπ—Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ºà“µ—¥¡“µ√∞“π‚¥¬„™â‡ âπ

‡ÕÁπ –∫â“æ∫«à“«‘∏’ºà“µ—¥‚¥¬‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥ ÷́Ëß‡ªìπ
«‘∏’∑’Ë§àÕπ¢â“ß„À¡à „Àâº≈∑’Ë‡°’Ë¬«°—∫°“√„™âß“π‡¢à“¥â«¬§–·ππ
Knee score µà“ßÊ ∑’Ë‡∑à“°—π ·≈–¡’¢âÕ¥’§◊Õ  “¡“√∂∑¥·∑π
‡ âπ‡ÕÁπ„Àâ‡À¡◊Õπ‡¥‘¡¡“°°«à“·≈–æ∫ªí≠À“‡√◊ËÕßº≈ºà“µ—¥
πâÕ¬°«à“ ·µà¡’¢âÕ‡ ’¬§◊Õ µâÕß„™â‡«≈“„π°“√ºà“µ—¥¡“°¢÷Èπ
¥—ßπ—Èπ°“√æ‘®“√≥“‡≈◊Õ°„™â‡ âπ‡ÕÁπ‡æ◊ËÕ √â“ß‡ âπ‡ÕÁπ‰¢«âÀπâ“
¢âÕ‡¢à“ §«√§”π÷ß∂÷ß¢âÕ¥’-¢âÕ‡ ’¬¢Õß«‘∏’°“√ºà“µ—¥‡æ◊ËÕ„Àâ
‡À¡“– ¡°—∫§«“¡µâÕß°“√ºŸâªÉ«¬„π·µà≈–√“¬¥â«¬

Figure 3 Median pre-operative and post-operative Lysholm score of bone-patellar tendon-bone and double bundle ACL
reconstruction. Wilcoxon Signed Ranks test was used to compare the pre-operative and post-operative Lysholm
score within the group. Both groups had significant improved Lysholm score, post-operatively (p<0.0001).
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 √ÿª

°“√ºà“µ—¥ºà“π°≈âÕß àÕß¢âÕ‡¢à“ √â“ß‡ âπ‡ÕÁπ‰¢«âÀπâ“¢âÕ
‡¢à“∑—Èß«‘∏’„™â‡ âπ‡ÕÁπ –∫â“·≈–‡ âπ‡ÕÁπ·Œ¡ µ√‘ß Õß¡—¥ „Àâ
º≈°“√√—°…“∑“ß§≈‘π‘°„π√–¬–°≈“ß∑—Èß¥â“π§«“¡¡—Ëπ§ß¢Õß
¢âÕ‡¢à“ ·≈–°“√°≈—∫¡“„™âß“π¢Õß¢âÕ‡¢à“¡’§à“§–·ππ∑’Ë¥’¢÷Èπ
‚¥¬æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘
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