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Fig. 2. Schematic drawings showing six different femoral fix-
ation techniques for anterior cruciate ligament recon-

struction
- 3 (A) Hamstring-Ligament anchor screw
Fig. 1. A photograph shows biomechanical test with cyclic (B) Hamstring-Bioabsorbable interference screw
load using Instron® machine, which grasps graft-femur (C) Hamstring-Semifix
bone complex with specially designed clamps. (D) Hamstring-Endobutton

(E) BPTB-Titanium interference screw
(F) BPTB-Bioabsorbable interference screw
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Table 1. Failure strength and modes of different femoral fixation techniques after cyclic load test.
Maximal strength Maximal strength Elongation
Specimen Fixation at failure before at failure after the during the Modes of failure
No. Techniques the cyclic load cyclic load cyclic load ( ): No. of failure
(Meant SD) (Meant SD) (mm)
-7 Hamstring-LA screw 1003.4% 145 601.1+ 154N 1.0+ 0.3 (2) Rupture of graft on
group eyelet of screw
(5) Pull out of LA screw
from femoral tunnel
8-14 Hamstring-Bioscrew 595.54 104 360.7+ 56N 22106 (7) Pull out of the tendon
group from femoral tunnel
15-21  Hamstring-Semifix 1431.7£ 135 710.7+ 114N 1.0+ 0.2 (7) Rupture of graft on
group jig site & bending of
Semifix scew
22-29  Hamstring-Endobutton 603.6+ 54 459.1% 46N 24103 (7) Rupture of
group polyester tape
30-37  BPTB-Titanium 1067.4% 145 601.8% 134N 1.3+0.2 (7) Pull out of the
interference screw bone plug from
group femoral tunnel
58-42  BPTB-Bioscrew 987.1+ 168 588.7t 124N 1.2102 (7) Pull out of the
group bone plug from
femoral tunnel
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Fig. 3. The result and failure mode (LA screw pull out) of hamstring tendon and LA screw group

So die] Rusm Qoprersm oa Fouknkds
dho] ALEE Macey” ol#lE B2 o] /EEglon
gtAfie] AEe ZEGE A8t o] ot &
Aol oy, dadge A4 AYAARINS vzt 42
o] 745 olojA & Aol F AAHe SHA Kk FHEHo|
W7) Wl o4 § dae) ARge) MED, oix AWy



32

.35

BIEE -

Loag AN

045

010 -

411 S

l_&_—i

o
rfo
¥
N
Ot

4

1
® ] E¥

Losparereent o

Fig. 4. The result and failure mode of hamstring tendon and Bioscrew group
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Fig. 5. The result and faiture mode of hamstring tendon and Semifix group
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Fig. 6. The result and failure mode of hamstring tendon and Endobutton group
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Fig. 7. The result and faiture mode of bone-patellar tendon-bone and titanium interference screw fixation group
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Fig. 8. The result and failure mode of bone-patellar tendon bone and bioabsorbable interference screw fixation group
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=ABSTRACT =

The Effect of Cyclic Load on Different Femoral Fixation
Techniques in Anterior
Cruciate Ligament Reconstruction

Eun-Kyoo Song, M.D., Jong Seok Kim, M.D.

Department of Orthopedic Surgery, Chonnam National University Hospital, Gwangju, Korea

Purpose: To determine and to compare the effects of cyclic loading on the fixation strength of dif-
ferent femoral fixation methods in ACL reconstruction.

Materials and Methods: Biomechanical test using an Instron® machine (Model No.5569. Mass,
U.S.A) were carried out to compare the pull out strength of six different femoral fixation techniques
after a cyclic loading in 72 Yorkshire pig knees. The graft-bone complex was cyclically loaded
between 30N and 150N at 50 mm/min rate for 1000 cycles and maximal tensile testing was per-
formed. A preload of 30N was applied to the graft along the axis of the tunnel 15 minutes. ANOVA
and the Duncan multiple comparison test was used for the statistical analysis.

Results: The mean maximum tensile strength of femoral fixation before and after the cyclic loading
test were 1003.4+ 145N and 601.1% 154N in hamstring-LA screw® group, 595.5+ 104N and 360.7+
56N in hamstring-Bioscrew® group, 1431.7+ 135N and 710.7+ 114N in hamstring-Semifix®screw
group, 603.6% 54N and 459.1F 46N in hamstring-Endobutton® fixation group, 1067.4+ 145 and
601.8% 134N in the BPTB-Titanium interference screw group, and 987.1F 168N and 588.7+ 124N
in the BPTB-Bioscrew® group. And these data illustrated that cyclic loading reduces the maximum
tensile strength by 40%, 39%, 50%, 24%, 44%, 40% respectively.

Conclusions: With the results of these experiments it should be emphasized that rehabilitation exer-
cises after anterior cruciate ligament reconstruction should be executed with precaution as the repeti-
tive flexion and extension of the knee would compromise the maximum tensile strength of the graft
tendon.
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