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P u r p o s e :  To evaluate the clinical outcomes of an anterior cruciate ligament reconstruction using 
autologous hamstring tendons with stable fixation.
M a t e r ia ls  a n d  M e t h o d s :  Seventy-six ACL reconstructions using autologous hamstring tendons 
were reviewed for an average of 16.5 months (Range, 12-35.6 months) postoperatively. All the 
patients were examined using standard clinical techniques and evaluated by stress radiography, 
CybexTM, Lysholm score, and International Knee Documentation Committee (IKDC) ratings.
R e s u lt s :  In all cases, there were no limitations in the range of motion. The mean Lysholm score 
was 72.9 preoperatively, which later improved to 91.1 postoperatively. According to the IKDC grade, 
74 cases were categorized as ‘normal’ or ‘nearly normal’ postoperatively. In addition, the CybexTM

study showed that at an angular velocity of 60o/sec, the strength deficit of the hamstrings decreased 
to 16%  from 24%  while the strength deficit of the quadriceps decreased to 27%  from 31% . The mean 
side-to-side difference in stress radiography was 2.4 mm postoperatively. There was a single case 
of graft failure resulting from a deep infection.
C o n c lu s io n :  ACL reconstructions using autologous hamstrings using stable fixation techniques 
showed satisfactory results at the 16.5 months follow-up. However, further studies will be needed 
to confirm these findings over a longer follow-up period.

K e y  W o r d s :  Anterior cruciate ligament, Reconstruction, Hamstrings, CybexTM

통신저자：빈 성 일
서울시 송파구 풍납 2동 388-1
울산대학교 의과대학 서울아산병원 정형외과
TEL: 02-3010-3528․FAX: 02-488-7877
E-mail: sibin@amc.seoul.kr

*본 논문의 요지는 2006년도 대한정형외과학회 추계학술대회에서 발표되었음.

Address reprint requests to
Seong-Il Bin, M.D.
Department of Orthopaedic Surgery, Asan Medical Center, College of Medicine,
Ulsan University, 388-1, Pungnap 2-dong, Songpa-gu, Seoul 138-736, Korea
Tel: +82.2-3010-3528, Fax: +82.2-488-7877
E-mail: sibin@amc.seoul.kr

서  론
  - -

, 

. 

, 
1,2,6,8,11,16,20) 



두 개의 생흡수성 경대퇴골 핀과 생흡수성 경골 간섭나사 및 부가적인 고정을 시행한 자가 슬괵건 이용 전방 십자 인대 재건술의 결과 367

. 

3 , 2 , 

3
5). 

, , 

.

  

(RigidfixⓇ) , 

spike washer

.

대상 및 방법
  1. 연구대상

  2002 10 2005 5

1 76

, 44 , 32 . 

58 , 18 , 31.3 (19- 

53 ) 16.5 (12 -35.9

) . , , 

. 

59 (78%)

(slip down) 5 (6.5%), 2 (2.6%) 

. 27 (46%)

(11 , 19%), (7 , 12%) 

. 25 (1.2-240 )

.

  60

(79%) , 

28 (37%), 9 (12%), 

23 (30%) . 

4 (6%) , 85%

. 

36 , 3

, 25 , 31

, 1

. 1

. 

. 

Outerbridge Gr III Gr IV 16

(7.8%), 1 , 8

(3.9%) .

  2. 수술방법 및 재활치료

  4

7-10 mm, 11-12.5 cm

, 2 - 

RigidfixⓇ (Mitek, Johnson and Johnson, MA, USA)

, -IntrafixⓇ (Mitek, 

Johnson and Johnson, MA, USA)

spike washer .

, 1

2 90 , 6

. 

2-3 , 

(CPM) . 

. 

1

.

  3. 평가방법

  Lachman 

pivot shift , 

Lysholm IKDC (International Knee 

Documentation Committee) 

. 

30o 

. Cy-

bexTM (

) ( ) 60o/sec 

180o/sec

[( - )/ ×100%]

. 10%

, 11-20% , 21-30%



368 김창완․빈성일․김종민 외 5인

Table 1. Lachman and Pivot Shift Test Preoperatively and at
the Final Follow Up󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Number of cases
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Preoperative Postoperative󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Lachman test Negative  0 30 (39%)
1+  0 41 (54%)
2+ 14 (18%)  5 (7%)
3+ 62 (82%)  0

Pivot shift test Negative  0 61 (80%)
1+  0 14 (18%)
2+ 13 (17%)  1 (3%)
3+ 63 (83%)  0󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

p＜0.01.

Table 2. Strength (Peak Torque) Deficit of the Flexor and Extensor Measured using the CybexTM Isokinetic Muscle Strength Test
Preoperatively and at the 1 Year Follow Up󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

60o/sec 180o/sec
Group 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Preoperative Postoperative Preoperative Postoperative󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Flexor Normal (0-10%) 24 (32%) 31 (41%) 30 (39%) 38 (50%)

Mild (11-20%) 10 (13%) 16 (21%) 13 (17%) 16 (21%)
Moderate (21-30%) 13 (17%) 14 (18%) 14 (18%)  7 (9%)
Severe (＞30%) 29 (38%) 15 (20%) 19 (25%) 15 (20%)

Extensor Normal (0-10%) 10 (13%) 15 (20%) 14 (18%) 15 (20%)
Mild (11-20%)  9 (12%) 17 (22%) 16 (21%) 21 (28%)
Moderate (21-30%) 19 (25%)  7 (9%) 24 (32%) 18 (24%)
Severe (＞30%) 38 (50%) 37 (49%) 22 (29%) 22 (29%)󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

, 31% .

  4. 통계방법

  SPSS 12.0 K paired T-test 

Wilcoxon 

. p 0.05 

.

결  과
  76 0 -135o

.

  1

, 1

.

  Lachman 71

(93%) +1 , pivot shift 

61 (80%) , 14 (18%)

1+, 1 (3%) 2+

(p＜0.01)(Table 1).

  1. 기능적 평가

  Lysholm 72.9±

13.0 91.5±6.5

(p＜0.01), IKDC 

normal (A) 2 , nearly normal (B) 29 , 

abnormal (C) 45 , severely abnormal (D) 0

, normal (A) 48 , nearly normal (B) 

26 , abnormal (C) 2 , severely abnormal (D) 0

(p＜0.01).

  2. 정량적 평가

  6.5 

mm (0.1-17.0 mm) , 2.6 mm (0.0-8.0 

mm) (p＜0.01). 

CybexTM 

(peak touque) 60o/sec 

180o/sec 24%, 16%

16% (p=0.07), 14%

, . 

60o/sec 180o/sec 

, 31%, 25% 21%, 

22%

(Table 2, 3). Total work

 60o/sec 180o/sec
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Table 3. Mean Deficit (%) of the Peak Torque and Total Work Preoperatively and at 1 Year Follow Up󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
60o/sec 180o/sec

Mean deficit 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Preoperative Postoperative p-value Preoperative Postoperative p-value󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Peak torque Flexor 24% 16% 0.07 16% 14% 0.81
Extensor 31% 27% 0.38 25% 22% 0.48
p-value 0.02 0.00  － 0.00 0.00  －

Total work Flexor 25% 19% 0.29 19% 16% 0.93
Extensor 27% 22% 0.45 25% 20% 0.33
p-value 0.46 0.25  － 0.09 0.30  －󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

25%, 19%

19%, 16% , 

27%, 25%

22%, 20% , 

(Table 3). Cy-

bexTM

, , 

60o/sec 180o/ 

sec , 

. 

(p＜0.05). 

total work

(p＞0.05).

고  찰
  Freedman 9) , 

, 4.9%

1.9% 

, KT-1000 79% 3 mm 

, 73.8%

, . 

Goldbaltt 10) , 

. 

( , 2

3 ), 

. 

. Laxdal 13) 2

, 

. 

16.5 Lysholm 

, IKDC 

.

  1

, 

. Scranton 19) 4.1%, Corry 7) 4.2%

. 

91

5.5% 3). 

, 

. 

. 

, 

.

  - 6-12

. 

. 

, 

. 

. 

RigidfixⓇ
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, 

. Kousa 12)

RigidfixⓇ single cycle 

load-to-failure 868N

. 

Zantop 23) RigidfixⓇ 

. 

Scheffler 18)

, 

hybrid 

, Tetsumura 22) spike 

. 

RigidfixⓇ , 

(IntrafixⓇ) spike 

washer , , 

.

  Maeda 15)

48 2 , 60o/ 

sec

10%, . 

Ohkoshi 17)

. 

60o/sec 180o/sec

1

. Leis 14) Tadokoro 21)

. 

15 4) 23 3) 1

CybexTM . 15

60o/sec

17.9% 23.4% 23

19.3%, 34.7% . 

. 

. 

1

. , 

60o/sec

50%

. 1

, 

. 

결  론
  , 

spike washer

16.5

. 

1
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= 국문초록=

목적: 견고한 고정을 시행한 자가 슬괵건 이식 전방십자 인대 재건술에 대한 임상적 결과를 보고하고자 한다.
대상및방법: 자가 슬괵건 이식 전방십자인대 재건술을 시행한 76예를 대상으로 하였으며, 평균 추시 기간은 
16.5개월(12-35.9개월)이었다. 모든 대상에게 이학적 검사, 스트레스 방사선 검사, CybexTM 등속성 운동 검사를 
시행하였고, Lysholm 점수 및 IKDC 평가기준을 이용하여 비교 연구하였다.
결과: 관절운동 범위는 모든 예에서 제한이 없었고, Lysholm점수는 평균 72.9점에서 91.1점으로 향상되었다. 
IKDC 평가기준에 따라 74예가 ‘normal’ 또는 ‘nearly normal’로 향상되었다. CybexTM 검사 결과 60o/sec의 
각속도에서 굴곡근의 근력 결손은 24%에서 16%로 감소하였고, 신전근의 경우 31%에서 27%로 감소하였다. 
스트레스 방사선 검사 상 전후방 전위는 최종 추시시 2.4 mm였다. 심부감염에 의한 이식건의 실패가 1예 있었
다.
결론: 견고한 고정을 한 슬괵건 이용 전방십자인대 재건술의 평균 16.5개월 추시 결과는 양호한 성적을 보였으
며, 더욱 정확한 평가를 위해서는 장기적인 추시가 필요할 것으로 사료된다.

색인단어: 전방십자인대, 재건술, 슬괵건, CybexTM
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