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동종 경골건을 이용한 전방 십자 인대 재건술

- 대퇴부 고정 방법에 따른 결과의 비교-
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Anterior Cruciate Ligament Reconsruction using Tibialis Tendon Allograft
- Comparison of the Results according to the Femoral Fixation Methods -

Sung-Do Cho, M.D., Chang-Youl Gwak, M.D., and Chang-Yun Jung, M.D.
Department of Orthopedic Surgery, Ulsan University Hospital,
University of Ulsan College of Medicine, Ulsan, Korea

P u r p o s e :  To compare the clinical stability and function of two femoral fixation methods after arthro-
scopic anterior cruciate ligament (ACL) reconstruction using fresh-frozen tibialis tendon allograft. 
M a t e r ia ls  a n d  M e t h o d s :  For femoral fixation, endopearl and bioabsorbable interference screw 
were used in 31 patients (group I) and RIG IDfixⓇ, in 36 patients (group II). The mean follow-up period 
was 30 months. The evaluations included Lysholm knee score, 2000 International Knee Documen-
tation Committee (IKDC) subjective knee score, Lachman test, pivot shift test, KT-1000 arthrometer 
measurement and 2000 IKDC knee examination.
R e s u lt s :  Twenty-eight patients (90.3% ) in group I and 33 (91.7% ) in group II were good or excellent 
according to the Lysholm score. Twenty-seven patients (87.1% ) in group I and 33 (91.7% ) in group 
II had IKDC subjective knee score ＞70. Thirty patients (96.8% ) in group I and 35 (97.2)%  in group 
II had 1+firm end or negative Lachman test. Twenty-seven patients (87.1% ) in group I and 35 (97.2% ) 
in group II had a negative pivot shift. Thirty patients (96.8% ) in group I and 36 (100% ) in group 
II had ＜5 mm of difference according to the KT-1000 arthrometer. Twenty-nine patients (93.5% ) in 
group I and 34 (94.4% ) in group II were normal or nearly normal according to the 2000 IKDC knee 
examination. 
C o n c lu s io n :  ACL reconstruction with fresh-frozen tibialis tendon allograft produced a reliable and 
predictable outcome after the short-term follow-up. The two methods used for femoral fixation 
produced similar outcomes. 
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Fig. 1. Endopearl was sutured to the proximal end of the double-stranded tibialis tendon allograft (A). A whipstitch was done except for 
the intra-articular portion of the graft (A, B).

대상 및 방법
  1. 연구 대상 

  2002 7 2004 12

1 67

. 67 1 (31 )

EndoPearl (Linvatec, Largo, Florida) Bioscrew  

(Linvatec, Largo, Florida) , 2 (36 )

RIGIDfix (Mitek, USA) 
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(24-50 ) , 2 27.8 (18- 
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4 , 2 8 , 
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1 5 , 2 3
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(p＞0.05). 

  2. 수술 방법 

  , , 

, 

.

  1) 이식건의 준비

  1

loop 8-9 mm Endopearl

, 30-35 mm

#2-ethibond whipstitch 

2 Endo-

pearl whipstitch (Fig. 1).

  2) 과간 절흔 성형술

  

(notchplasty)

.

  3) 경골 및 대퇴 터널의 천공

  drill guide 40-45o

guide tip 1 mm

, (Fig. 2, 3). 
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A B
30-40o

40-45o

T T

Fig. 2. The tibial drill guide was 
set to 30-40o in horizontal plane 
(A) and at 40-45o in the sagittal 
plane (B). The starting point for 
the guide pin on the proximal tibia 
was proximal to the pes anse-
rinus and anterior to the medial 
collateral ligament. TT, tibial tu-
berosity.

ACL stump

LM inner margin

200 Pt

Fig. 3. The intraarticular guide tip was located approximately 1 mm 
anterior and medial to the conventional site, which was the inner 
margin of the lateral meniscus anterior horn and just the lateral side 
of the medial tibial spine. LM, lateral meniscus; ACL, anterior cruciate 
ligament.

8-9 mm 30-35 mm 

. 2 70-80o

offset guide over- 

the-top 10 ( 2 ) 

 (8-9 mm)

( 30 mm) .

  4) 대퇴부 및 경골부 고정

  

1

, 2

RIGIDfix . 

screw

spiked washer

.

  3. 술 후 재활

  

. (continous passive 

motion machine)

, , 6

, 3

9 . 

  4. 술 전후 임상적 평가

  

Lysholm knee score 2000 Inter-

national Knee Documentation Committee (IKDC) 

. Lach-

man , pivot shift KT-1000 arthrometer 

2000 

IKDC . SAS 

8.2 t-test chi-square test , p＜

0.05 .

결  과
  Lysholm knee score 1 2

55.7 (13-64), 54.6 (23-61)

87.2 (57-94), 89.0 (61-96)
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Table 3. Results of the 2000 IKDC Knee Examination󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Group I Group II

Grades 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 p-value
No. of pts (%) No. of pts (%)󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Preop Postop Preop Postop
Normal 0 (0)  18 (58.1) 0 (0)  22 (61.1)
Nearly normal  2 (6.5)  11 (35.4  3 (8.3)  12 (33.3)
Abnormal  19 (61.3)  2 (6.5)  11 (30.6)  2 (5.6)
Severely abnormal  10 (32.2) 0 (0)  22 (61.1) 0 (0) ＜0.05󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Table 2. Results of the Objective Tests󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Group I Group II󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 p-value

No. of pts (%) No. of pts (%)󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Lachman Preop Postop Preop Postop
  － 0 (0)  21 (67.7) 0 (0)  27 (75.0)
  1+  1 (3.2)   9 (29.1)  2 (5.6)   8 (22.2)
  2+  16 (51.6)  1 (3.2)   14 (38.9)  1 (2.8)
  3+  14 (45.2) 0 (0)   20 (55.6) 0 (0) ＜0.05
Pivot shift
  － 0 (0) 27 (87.1) 0 (0) 35 (97.2)
  ＞1+  31 (100)  4 (12.9)  36 (100) 1 (2.8) ＜0.05
KT-1000 arthrometer (manual maximum difference)
  0-2 mm 0 (0)  22 (70.9) 0 (0)  26 (72.2)
  3-5 mm   4 (12.9)   8 (25.8)  2 (5.6)  10 (27.8)
  6-10 mm  18 (58.1)  1 (3.3)   20 (55.6) 0 (0)
  ＞10 mm   9 (29.0) 0 (0)   14 (38.9) 0 (0) ＜0.05󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Table 1. Results of the Lysholm Score and 2000 IKDC Subjective Knee Score󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Group I Group II󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 p-value

No. of pts (%) No. of pts (%)󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Lysholm score Preop  Postop Preop  Postop
  85-100 0 (0)  11 (35.5) 0 (0)  11 (30.6)
  70-84 0 (0)  17 (54.8) 0 (0)  22 (61.1)
  55-69   15 (48.3)  3 (9.7)  12 (33.3)  3 (8.3)
  0-54   17 (51.7) 0 (0)  24 (66.7) 0 (0) ＜0.05
IKDC score
  85-100 0 (0)  10 (32.3) 0 (0)  11 (30.6)
  70-84  1 (3.2)  17 (54.8) 0 (0)  22 (61.1)
  55-69  14 (45.1)  3 (9.7)  16 (44.4)  2 (5.6)
  0-54  16 (51.7)  1 (3.2)  20 (55.6)  1 (2.8) ＜0.05󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

1 28 (90.3%), 2 33 (91.7%)

.

  IKDC 1 30 

(96.7%) 70 27 (87.1%)

70  , 2 36 (100%) 70

 33 (91.7%) 70

(Table 1). Lachman 1 30 

(96.7%) , 2 34 (94.4%) 2+

1 30 (96.8%) , 2 35 

(97.2%) 1+firm end

pivot shift 1, 2 1+

1 27 (87.1%) , 
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2 35 (97.2%) . KT-1000 

arthrometer 6 mm 

1 27 (87.1%) , 2 34 (94.4%)

5 mm 1

30 (96.7%) , 2 36 (100%) (Table 2). 

2000 IKDC 1 29 (93.5%)

, 2 33 (91.6%) , 

1 29 (93.5%) , 2

34 (94.4%)

(Table 3). 

(p＞0.05). 1

1 , 1

, 2 . 1

.

고  찰
  - -

, 1986 Shino 11)

- - , 

2,3,6,12,13,15). 

. 

Miller Gladstone7)

, Pearsall 9)

3,412 

N, stiffness 344 N/mm

Nyland 8)

2

2000 IKDC subjective Knee Evaluation 

77.6 (28.7-100)  

. Lysholm score

89.4 (57-96) KT-1000 arthrometer 

2.9 mm

5 mm 66 (98.5%)

.

  1 11

4,13) 

Woo 13)

2 10

. 

pivot shift

2 10

. pivot shift 1

2

2 2 10

.

  

31 poly 

lactic acid EndoPearl

Bioscrew 36 RIGIDfix 

(Mitek, USA) . Arneja 1) EndoPearl

KT-1000

18

Harding 3)

. 

RIGIDfix

Mahirogullari 6)

- -

RIGIDfix , 

Rose 10)

RIGIDfix

Rolimeter 

90% IKDC 

, OAK , Tegner activity 

, Lysholm 



378 조성도․곽창열․정창윤

. 

Lysholm , 2000 IKDC , 

Lachman , pivot shift , KT-1000 arthro-

meter ( ), 2000 

IKDC 

.

결  론
  

.
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= 국문초록=

목적: 신선 동결된 동종 경골건을 이용한 전방 십자 인대 재건술시 두 가지 대퇴부 고정 방법에 따른 임상적 
안정성과 기능적 결과를 비교하고자 하였다.
대상및방법: 대퇴부 고정방법으로 제1군(31예)에서 EndoPearl과 생체 흡수성 간섭 나사를 사용하였고, 제2군
(36예)에서는 RIGIDfix 횡 고정핀을 사용하였다. 경골부는 두 군 모두 screw washer 및 생체 흡수성 간섭 
나사로 이중 고정하였다. 술후 결과의 평가를 위해 Lysholm knee score, 2000 IKDC 주관적 슬관절 점수, 
Lachman 검사, pivot shift 검사, KT-1000 arthrometer 검사, 2000 IKDC 슬관절 검사 등을 시행하였다.
결과: Lysholm knee score는 제1군에서 28예, 제2군에서 33예가 양호 이상이었다. IKDC 주관적 슬관절 점수
는 제1군에서 27예, 제2군에서 33예가 70점 이상이었다. Lachman 검사상 제1군에서 30예, 제2군에서 35예에서 
음성 또는 1+firm end인 결과를 보였고 pivot shift 검사에서 제1군에서 27예, 제2군에서 35예가 음성을 보였
다. KT-1000 arthrometer 검사상 5 mm 이하의 차이를 보인 경우가 제1군에서 30예, 제2군에서 36예였다. 
IKDC 슬관절 검사상 제1군에서 29예, 제2군에서 34예가 정상 혹은 거의 정상 소견을 보였다.
결론: 신선 동결된 동종 경골건을 이용한 전방 십자 인대 재건술은 단기 추시 후 양호한 결과를 얻었으며 대퇴부 
고정 방법에 따른 결과의 차이는 없었다.

색인단어: 전방 십자 인대, 재건술, 동종 경골건, 대퇴부 고정 방법
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