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Comparison of Primary Stability of Different Femoral Fixation
Techniques in Anterior Cruciate Ligament Reconstruction

Eun-Kyoo Song, M.D,, Keun-Bae Lee, M.D,, Moon Lee, M.D,

Department of Orthopaedic Surgery, Chonnam University Hospital,
Kwangju, Korea

ABSTRACT : Various methods for fixation of graft have been widely used for reconstruc-
tion of anterior cruciate ligament, However, the biomechanical strength of each fixation tech-
niques are not fully understood, The purpese of this study is to compare the pull out strength
of different fixation techniques which is probably the mest important factor for the success
at the initial stage of healing.

Biomechanical test was carried out {o measure and compare the pull out tensile strength of
five different fixation techniques in 35 pig(Yorkshire) kneess. ANOVA and Duncan multiple
comparison test was applied for stafistical analysis,

In the two fixation techniques with bone patellar tendon bone graft, the mean maximum
tensile strength was 1333.4+148,5N with titanium interference screw, while it was 13i0,1%
168, 9N with biodegradable interference screw, The failure mode were pulled out of bone plugs
from the femoral tunnel in majority cases,

In the fixations with hamstring tendon, the mean maximum tensile strength were 1405,9+
135, IN with SemiFix screw, 820,3+104.5N with biodegradable interference screw, and 682, 1
+54,2N with Endobution. The mode of failure was variable in each lechnique, The lendon
was pulied out from the tunnel in biodegradable interference screw fixation, the screw was
bent in the SemiFix system, and the polyester tape were ruptured or the buttons were pulled
into tunnel in Endobutton fixation,

The mean maximum (ensile strength of two interference screws with bone patellar lendon
bone was statistically comparable to that of SemiFix with hamstring lendon, However
biodegradable interference screw and Endobutton with hamstring tendon showed weaker
maximum tensile strength than above three fixation techniques(P(C, 05),

Key Words : ACL reconstruction, Femcral fixation techniques, Maximum tensile strength,
Mode of failure
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Fig. 1. Fixation materials used in this study. (A) Titanium
interference screw(B) Biodegradable interference
screw(BioScrew){(C) Acufex Endobuiton(D) SemiFix
SCrew.
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Fig. 2. Different fixation techniques of the ACL reconstruc- Fig. 3. Mechanical testing. The patellar bone plug with intact

5 AAAE 7 lge g sjed vlFe] No, 5 polyester
tape2®2 Endobutton(Acufex Microsurgical,
Mansfield, MA, U.S A3 <732 Endobuliong
WEIE Edell AXAAH ZPstAcHFig 2-E).

e

tion in the femoral tunnel. {A) BPTB-Titanium inter- tibial insertion site(A) and the quadrupled hamstring
ference screw(B) BPTB-BioScrew(C) Hamstring- tendon(B) were fixed in the femoral tunnel. Tensile
BioScrew(D) Hamstring-SemiFix screw(E) Hamstring leading was kept to be performed at the strain rate of
-Endobutton. S50xsa/min until failure

Table 1. Failure strength and modes of different femoral fixation technigues

Maximum tensile
. Modes of failure
i ixati i strength at failure
Specimen No. Fixation technique _suenglh af laiture ¢ ):No. of failure
Mean+SD(N)
BPTB-Titanium {6) Pull out of the bone plug, screw
1-7 interference screw 1333.4x£148.5 in unchanged position
group( 1) (1) Fx. of the bone plug
o1t BPTB-BioScrew 3101el680 6) ?u]l o:t of ll:le boT plug, screw
- group(1) .1£168. in unchanged position
(1) Fx. of the bone plug
1521 Hamstring-BioScrew 820.3104.5 (7) Pull out of the tendon
group(H)
2.28 Hamstring-SemiFix 1405.92135.1 N Fendmg of the sclre.w, screw
group([¥) in unchanged position
20.35 Hamstring-Endobutton 682,14 54.2 (5) Polyester tape _ruplure
group( V) {(2) Button pulled into wunnel
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Fig. 4. Force-elongation curve got from tensile strength
test{(Instron®).(A)} BPTB- Titanium interference
screw{B) BPTB-RioScrew(C) Hamstring-Bio-
Screw(D) Hamsteing-SemiFix screw(E) Hamstring-
Endocbutton

& Ao} $A=M, 1 29 HeflollA 74 vhAbe] £
g glol FHo| HHF B ellA wiALle s G 23
t}Fig, 5-A),
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916,9N) olgien], As 4t Aallolld 7Hd A 9
2 Wiz} glo] ol47o] gt = E Eldell4 whain}
2 Mg Bedk(Fig 5-C),
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Fig. 5. Photographs showing different modes of failure.(A) Titanium interference screw and(B) BioScrew ; The bone plug was
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Wi Re] AR N7 Ee okl o] ofdicke ¢
ol glent, el (stiffness)S €070l vl F4 A
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A9y = (biomechanical strength)y= F-574
A-22 7 1/358919 H7o] 14m) B A4 A4
ANl Fx2] 168%, 10mmes 125%, wHARAL 70%,
BAL 50%el Mo F9 vl slck, NoyesT™
off ol8) Euel Aoetael Zeg 4ujenl A4 Mzt
Ao 1725+269N, E-EMA-F(FT 1/3) 2900%
260N, wb7%k71 12164£50N, w73e] 838+30Ne|sist

pulled out Jeaving the screw in the initial position in the femoral tunnel.(C) Hamstring-BioScrew ; The tendon was pulled out
from the femorat tunnel without any change of position of the screw.(D} SemiFix screw ; Bending of the screw in unchanged

position.(E) Endobutton ; Rupture of the No.5 polyester tape
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