Bioabsorbable
Interference $crew fixation

in a Bone Tunnel:

Comparison of 28 mm; 35 mm Single Screw Fixation
and Bi-Cortical Fixation with 20 mm and 17 mm Screws

by TETIK, O., SELBY, J., CABORN, D.
Lexinaton, Kentucky



Bivabsoriable Interfevence Screw Fixation In A Bone Tunnel:

Comparison Of 28mm, 35mm Single Screw Fixation And
Bicortical Fixation With 20mm And 17mm Screws

by TETIK,0; SELBY, J.; CARORN, D.

TI'ntvoduction

Ininal dbial fixaton srength is the weak link after ACL reconstruction using a quadmipled hamstring graft with bioab-
sorbable interterence sorew fixation because of bone mineral density and direction of load. The purpose of this study was
1o determine the biomechanical differences between unicortical 28 mm, unicortical 35 mm and bicortcal fixation with
20 mm and 17 mm interference screws for tibial fivaton of a soft dssoe graft.

Material and Method

18 paired tresh froeen cadavenc knees average age 3 6.4(19-45] were nndomized o group 1 (28 mm screws ), group
{35 mm screws) and group 3 (20 mm and 17 mm sorews ). After harvesting: the hamstring tendons, all soft desoes were
stripped from the knees and DEXA scan was performed for bone mineral density (BMD). BMD cut off point was
0.ogAcm 2 and we excluded two pairs from the study becanse of BMD. Quadmipled hamsering wendons were prepared
by our previously desenbed technigue and were secured with erther 28 mm, 35 mm or bicortical screws in the tibial tun-
nel which was impected to within 0.5 mm of graft size from 2 mm les than a graft see. In groops 1 and 2, 28 mm and 35
mm screws were placed pesteriory in the unnel o a level even with the anteromedial cortex. In group 3, 200 mm screas
were placed posterior to the graft and 17 mm sorews were placed anterior to the graft to a level even with the anteromedial
cortex of the dbia. Fallure mode, displacerment prior wo Gilure, uldmare Gilure Ioad, and sdfiness were vested with an
Instron machine in the line with the abial wnnel wo stimolate 3 worse case scenario, The graft was oyvcled 10 times from
10 to 50 M betore testing to filure at a rate of 20 mm,/minute.

Results

For group 1 (one, 28 mm-screw hixation ), the mean maximuom load ar Rilure was 04881+ /-0.1%74 KN, displacement at
failure was 18.427+1-7 483 mm and stffnes was 38978+ /-7.022 N/mm. For group 2 (one, 35 mm screw fixation )
mean maximum boad fadlure was 0842514 /0.1 199 KN, displacement at Bilure was 14,534,/ 1.689 mm and stiffness
was 755052,/ 13 42N, /mm. For group 2 (double screw fixaton ) mean maximum load fadlure 0.5437+ /-0.2.665 KN,
displacement ar filure was 160059+ /-8 587mm and stiffincss was 57.6%+,/-14.92 N//mm. The average bone mineral
density was 0L847 gr/om2 (0.689-1.11 gr/em ). The staristical analyses were done by ANOWVA 1est, ‘The statistical
analvsis showed significant difference ar load o failure mode berween 28 mm vs. 35 mm screws (p: 0.0287 ) and in
ariffness between 28 mim and the other two groups (p: 0.0005 for 28 mm ve. 35 mom, and p: 0004 for 28 num v
cortical hxaton ),

Discussion

OQuiadropled hamstrng ACL reconstruction requires fxation of soft tissue in a bone minnel. We have shown thar 35 mm
ome screw and bicortical bicabsorbable interference screw fixation increase wltimare stiffivess without compromising pull-
ot strength. In additdon bicortical fixagon and 35 mm screw will diminish joint fluid exmravasation into the tunnel, and
smovialiaton potentially increase a more sansfactory environment tor Sharpey fiber formaton. Significant variables in
hamstring fixation within a bone unnel include bone mineral density, implication, gap size, screw placement, and size
(width and lengrh): Atrention ro these variables may provide secure graft fivation during biologic in incomporation
throughout the rehabilitation period.
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