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Results of ACL Reconstruction with Autologous Hamstrings Fixed by
Two Bioabsorbable Cross Pins on the Femoral Side and a Bioabsorbable
Interference Screw with Additional Fixation on the Tibial Side
Chang-wan Kim, M.D., Seong-Il Bin, M.D.*, Jong-Min Kim, MD. , Ji Hyun An, MD. ,
Sang-Hoon Lee, M.D.§, Jae-Bum Park, M.D.*, Tae Ho Kim, M.D.*, and Dae Hee Lee, M.D.*

Department of Orthopedic Surgery, Busan Paik Hospital, University of Inje College of Medicine, Busan,
Asan Medical Center, Ulsan University College of Medicine*, Seoul, Kangbuk Samsung Medical Center,
Sungkyunkwan University School of Medicine*, Seoul, University of Dong—guk College of l\/ledioine*, llsan,
KEPCO Medical Foundation, Hanil General Hospita|§, Seoul, Korea

Purpose: To evaluate the clinical outcomes of an anterior cruciate ligament reconstruction using
autologous hamstring tendons with stable fixation.

Materials and Methods: 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,
Cybex™, Lysholm score, and International Knee Documentation Committee (IKDC) ratings.

Results: 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 Cybex"’I
study showed that at an angular velocity of 60°%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.

Conclusion: 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.

Key Words: Anterior cruciate ligament, Reconstruction, Hamstrings, Cybex™
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4. SH

EASH o2 SPSS 12,0 K9 paired T—test 2
Wilcoxon #3549 AL o]&ate] 44 A5 4t
Z n|wstgeh, pgol 0.05 Ut uf EA Aoz &
ofstchil At

2 II_I.

E A &
A} Lachman ZHAMY 7101]
(93%)9 A +1 o]3}e] A¥E B 2eH, pivot shift 7

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,

A AT} 619)(809%) o1 A 24
1+, 19(3%)oll A 2+2] ﬁﬂr% Hof FoJ3t A4S W
AtHp<0.01)(Table 1).

1. 7Is® Eot

A gAFe] Wt Lysholm H4= %ﬁ jé‘,v_f 72.9
13.0% el A 2&FA 4} 91,546,541
FoetA 3 E R (p<0.01), IKDC Jﬂ7}7l'§
A= 4 A normal (A) 29, nearly normal (B) 299,
abnormal (C) 459, severely abnormal (D) 0] 12
L, 23 A A3 normal (A) 489, nearly normal (B)
269, abnormal (C) 2], severely abnormal (D) 04
2 A FoT e Ehp<0.01).

2. YN gut

(O 1-17. O mm)oﬂ/\i fﬁ Wt

mm)E Hol EAFog 8o
Cybex " 544 28 2% A4 A
(peak touque) 2
180°/se094 Ztar g %
N & = —42 FAIAl ZHZF 16% (p=0, 07), 14%«] A
S Hol, HF FA A SAEH FFE B AHZLY
28 Aeo] QoA = 60%/sec W 180%/sec 9] Zr4 w0
A, & A 42 31%, 25%0A4 & F 2F FAA 21%,
22%% FFH AWE Holou gAY foje wa
2] ¢ttH(Table 2, 3). E3F Total work®] A& H]
2%t AWE Ho] F229 A9 60°/sec E 180°/sec?)

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

60°%/sec 180%sec
Group
Preoperative Postoperative Preoperative Postoperative
Flexor Normal (0-10%) 4 (32%) 1 (41%) 0 (39%) 8 (50%)
Mild (11-20%) 0 (13%) 6 (21%) 3 (17%) 16 (21%)
Moderate (21-30%) 3 (17%) 4 (18%) 4 (18%) 7 (9%)
Severe (>30%) 9 (38%) 5 (20%) 9 (25%) 15 (20%)
Extensor Normal (0-10%) 0 (13%) 5 (20%) 4 (18%) 15 (20%)
Mild (11-20%) 9 (12%) 7 (22%) 6 (21%) 21 (28%)
Moderate (21-30%) 19 (25%) 7 (9%) 4 (32%) 18 (24%)
Severe (>30%) 38 (560%) 37 (49%) 2 (29%) 22 (29%)




4n
X
1o
0=
ol
4>
0x
oM
=2
m
(T3]
H
i
0=
ol
4>
0x
ox
T8}
r\J
Iz
il
>
%o
4
_\'_
o
|—_|
mlo
>
ogk
rok
>
~
>
121
M
i=)
00
Rl
I
it
P}
o
o
P
N
>
10
M
=l

369

Table 3. Mean Deficit (%) of the Peak Torque and Total Work Preoperatively and at 1 Year Follow Up

60°/sec 180°/sec
Mean deficit
Preoperative Postoperative p-value Preoperative Postoperative p-value
Peak torque Flexor 24% 16% 007 16% 14% 081
Extensor 31% 27% 0.38 25% 22% 048
p-value 0.02 0.00 — 0.00 0.00 —
Total work Flexor 25% 19% 029 19% 16% 093
Extensor 27% 22% 0.45 25% 20% 0.33
p-value 0.46 025 - 0.09 0.30 -

7t &5o|A & A 242 25%, 19%014 & F HEZ2A oHor A}, Laxdal 57& 24 A9 $29] AgA o
N 19%, 16%°] A4S ol SAEE Ak Belon, B34 2749 olg ATy 7154 A e £
mﬂ:u AR & A 27 91%, 950N & & HEE A}% 23 2AAE A 2 A Zol7h Yk
A A 22%, 0% EAE S Holowh oA BAT  muaey, 8d e Aol SRAL AME o]
A goe glodthTable 9. o5 ZFd) Bu Cy-  EH BuUAS @ sadthy sglth B Ao A® v
bex™Z o] g3 % AT 54 T 29 5B Fro 2 PF 16,5799 FAATAW Lysholm F47t 49
Aol glol, BATA fode 4EHA ggrout, & SAHAL, IKDC Frhr|2d o3 ATt gjRe
60°/sec ZH&Zol A 243 Za2o] 2 o] 180° 9 WEAHYT
se04 ZHEoA o] Fazo] 2o}, AMLY B A AL 10o] A ARzt ojgt o)Az o] A
Y3 Ho Hg) FEYAL RS WA Sl w7h S B wEAYS /5H, A% Bl 1Y
Efﬁ & A} 2F FAY BRoA AHT SEHAE t}. o]%= Scranton 570 4.1%, Corry £”0] 4,2%9]
o] Zazo] vla Aot Ao Uehgdth(p<0.05), ¥rd  Ad&S B9l Ao vjs| & AR fukdc ARE
total work®] A& AT FL2 BEGA EAX & SAAL o] &3 910)9] ARl AL glo]
ol Zo|7} gl ALR Yehtthp>0,05) A 5.5%9) oA Aujge Haat vl ek’ grre
o) 78] Al T BEHO] B BRI AA]
o o3 et ALY AR £SEs} Yol A8 =2 aWe u}
Freedman 57-& g %*4—.% B4, £BAS olg  2A Yk A9 BI, 7|&Hd o] g7 A Agji A
sto] AR AAES AWt o, 4.9%9 o] & Ao dEA ok webd AAGT A4 T
A7 A &S Kol —7H74 S ASHS H9 1.9% H ILo] AHgS Zolk sl 223 Q42 HorHch
th Eou}, KT-1000 AAME 79%0] 9ol 3 mm ojife]  ZEfolAi 78 AAARNTA AES 29For
A Aol mol &7 AHEA 73.8%E Asttt M BRSO AL Ho|=E waa glon o]Fo|
stex, E3 A% &Wd $%o o AT dgt £ ARE AL 29 F stz dudg
Goldbaltt 5'7% ¥]%:3 A7E Bustg oL}, Bk Z-oltjzte] A4t 6-12F7 HAwst Ao Hor o
Aol B L T 0|47 zho] & Aol gtk skglek. A Aok WA HEH AT Z2IBS e
aU 2719 237 o] AR YA&NAE  AEA)7] QAL 2719 AT THo] uj$ Zadt
AAT EA Y oA RS ARJEHA AYALNEY, 27 B o 27] BALE 9 AEHAE AT A YL T 4
= 37), o|AAE AnskA TASA £E AL wob & dEAEZY ofsa olgh My 47 $Fo| £,
27 2ot A7E B9l A9s} wopth o) Qg Aol BH &% W9 Aas uks 4 9k o] A
FET HHS0] AR 07} Qo] £WAL o] ¢ ThE fEE U AR 2% uwhgo] 2=t
g ARl fAse et BASS B4 $o  Rigidfix™= HIUARE b7 R o] A4 9] F el
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1A 7hestA sk, Wo] B WE kEHA] got A ZhopERE 2719 7t oS AR AmdEn,
T4 o BHE R =22 A AT ol B & dye 1d AR AR FA] B9 Ao
M5S0 5 9 Aol Atk Kousa 570 N33 B2 H3e 29 3 A=E YUk dajHe o %
Aesty 24 Aso] B2 Rigidfix e single cycle  7129] $A7F Ba¥ A0 wekH), dh, B Ao
load—to—failure A4l 868N9| ol Fo& wj 314 LE ApolH ALY &8 2EL 2529 29 2
Aui7h e Aad uAYS wna sl Ho o 2 ASR eI 53] 60°/sece] A4EEA
Zantop §7& %34 4ol 75 Rigidfix” X2t & AT & F BRI 50%HEY RN ALY
AuAre] g8 e Haet A7 §af 7 2 8 ZEEES BT AdZY e e § 19| AY
ofAf et Ao 27] uAYS Helntal spith B = ojis] Aot Ao yeh, 816 o3 e AR
3 Scheffler 59 A28 AN ZHAIFAREE AL A 23 AHTY 2YFEe| o $R3 AoR
M= ol vy @] s et B e,
SR £ & & 242 ARgsHAY #2714 1A,
&2 hybrid 2YHS F3f ol ¢ + AL 313 g4 2
3L, Tetsumura 5772 ©|% spike F&HO2 F7170l HERE F A ST AddiEE 2o Ak,
14E ohe o] F2 WHlolste R siqth, £ - AIFE AT WA H 271 RS whARet
ML dERolE Rigidfix"2, AZHolE 4§44  spike washer® 1T &AL o3t AuHAA el
7 A(Intrafix )9 271490 Sj@E UAb 4 spike  AAEY Bt 1657099 24 AT ol3hy AARe
washerE o|83to] AL sFL, WEAHL YAA,  715A F7F 2 AT AV SR AE 2
PAbdeha 2as da 5 A ok, B3 &ZAY Y= A =529 29 A&
Maeda 5'7¢ 2L olgato] AAAY A 149 34 BEL & 23} FALoRE F8H Y%
E& AR 4890 tisf 297t A WAt A%, 607/ 0 o dudt SEE v Y, oS A8 8BS
sec? Z&EolN SAYT ZHALo]l AAdZ A AdHE A7 FA H A eSS 229
10%, &9 45 453 A7t flad Eiashi Ha A7 e Ao Aledd
Ohkoshi 5'7% £#719] 47} Foiit nde] 23
ol gFe FA et Hiusgn, & o= s
60°/sec OF 9 180°/sec?] &5 ZHE T oA 2A3F 2 1. Aglietti P, Buzzi R, D’Andria S, Zaccherotti G:
2o 28 A4l 4 AHoj| B]F 4 T 1Wo|l= A Arthroscopic anterior cruciate ligament reconstruction with
g Aoz Yehdth o= Leis 53} Tadokoro 520] patellar tendon. Arthroscopy, 8: 510-516, 1992.
A7 EHGA W 2 A QLS B P A0 AF & 2. Aglietti P, Buzzi R, D'Andria S, Zaccherotti G: Patel-
of AJAysITt H gt A} duAEStE Ao 72 HtkE lofemoral problems after intraarticular anterior cruciate liga-
o AREL A7t Sl e R AR A ALSS A ment reconstruction. Clin Orthop Relat Res, 288: 195-204,
A% 150" L 2317 ajH & F 19 ABF 1993,
Cybex ™ AAMATE z+zF B st v} 9t} FA] 1589 3. Bin SI, Han YG, Moon HS, Park C: Postoperative results
AE 60°/sec?] ZrET oA 243 28 Aio| Fo2L and complications of arthroscopic anterior cruciate ligament
2 17.9% AHATL 23.4%2] A4S H 239 o A= reconstruction using bone-patellar tendon-bone autograft. |
o] 19.3%, AAZLo] 34.7%2 AL Hrh o Korean Knee Soc, 10: 45-49, 1998.
ANET} o) AL E b v uf H|R3F Ao 2 4. Bin SI, Kim KY, Cho WS, Moon HS: Cybex evaluation of
g A4S Ho] A7t S A9 AR v wste] At & muscle strength following arthroscopic anterior cruciate ligament
AL AL £ZA9] oFs7t EAI7}F EA] 4= A reconstruction. | Korean Orthop Assoc, 30: 262-268, 1995.
o2 gotEh gy o) SAFIe] EA A vl 5. Brown CH Jr, Steiner ME, Carson EW: The use of ham-
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