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Fixation Strength

Authors: J. Ryan Martin®) | Peter T. Wronski (?), Rachel M. Schilkowsky ?); Alexander V. Orfanos ), Thomas K. Fehring &) | J. Bohannon Mason ©)
Affiliations: Vanderbilt University Medical Center, “RIH Orthopaedic Foundation, OrthoCarolina Hip and Knee Center

1. Introduction . 2Resuts ______J _______ 4Discussion

- Aseptic tibial loosening following primary total e e * Knee motion during cement polymerization

. . . . » The aver ll-out strength for ' . i i ith signifi i — N T
knee persists despite technique and device e average pulii-out sTengin 1o - | ® SRsaciaisn Wit sgniricant JeciBases In ~ il
lated ad ts. Th hani f the no-motion cohort (5462N) - , tibial implant fixational strength. 1|
related advancements. The mechanisms for exceeded the motion cohort f - . - Qﬁihl?’%
this mode of failure are not well understood. (4473N)(p=0.001). , ' . * Reduction in implant pull-out strength was e EZ
uoion & & § 8 & & s & - o . - - - | — ‘ . "
A IS S Py identified with each implant design with i

» The mean pull-out strength motion and varied between designs.

between implant designs in the no

* We hypothesized that knee movement while
the cement was curing dispersed lipids at the

Boxplot of Peak Load (N) by Implant and Motion.

implant cement interface and would result in s motion cohort varied significantly e e M - Across all tested designs, we recommend
decreased tibial fixation strength [Implant A - 7230N; B - 5806N; C - e s - IFIERG MGTHDN Wrille camaning th Do
' Cemented Tibial Implantation 5325N; D - 3486N] (p=0.007) I R TR—— | mplant to improve fixation strength.

Implant Pull-out Strength For Each Failure Pattern

2 Methods 2. Results (Cont.

Experimental Protocol  Similarly, the motion cohort inter- : : _ T : : C e : :

» A cadaveric study was performed utilizing 32 torso-to-toe implant variance was significant . H\___ ' ‘ K_ne(? _mOthﬂ during Ce_m(%‘n_t pc_)lymerlza?tlor.l Is associated with
specimens (64 knees). Four contemporary total knee (p=<0.001). D TwE significant decreases in tibial implant fixational strength.
arthroplasty designs were evaluated. W « Reduction in implant pull-out strength was identified with each implant

. . , _ Intra-implant pull-out strength was | . . . . .

+ Each implant design was randomly assigned to a cadaveric  mptants tested (€ ater excludea) significantly higher in Implant A | _ design with motion arjd varied between desu::;n?.- | |
(SjpeCI_men pair with Slde(-thC-jSIge Fﬁnif?nl’ll_zatllon- Specimen than D. wkamtngtion of i Sl bees i acs o punk e o  Across all tested designs, we recommend limiting motion while

ensitometry was recorded. Each tibial implant was Foenisimy i ek pellaut srenih, cementing the tibial implant to improve fixation strength.

cemented using standard technique. On one side, the tibial
component was held without motion following impaction until
complete cement polymerization. The contralateral knee
tibial implant was taken through gentle range of motion and
stability assessment seven minutes after cement mixing.

 Tibial pull-out strength was

N . » Additionally, the three-dimensional undersurface design features of
significantly less for implants that

failed at the implant-cement the tibial tray were significantly associated with pull-out strength.
interface compared to failures of . Therefore, optimizing the undersurface tibial tray geometry
the bone dem-:)zz;gfevsea:r:aﬁ;?uie of TI::i:;JcT‘;;Ztit:fr? 2fdf§?::|:‘:t{"?1’:::":a demo::t?;zg\;efiari‘:z?: of the appea rS adva ntageous-

AXIal tlblal pUH'OUt Strength and Interface fallure examlnatlon _ I fixation at the implant-cement are areas where the implant- bone. The entire implant,
. i [ ) ' B interface. The undersurface of cement interface has failed cement-mantle, and
was performed on each specimen. Axial tibial pullout fixture devoid of cement and there “has failed. Lipid contamination. . out rom the cadaveric
appears to be lipid of the tibial tray is also present. specimen.
contamination of the tray.
203422-220214 DSUS/EMEA
©DePuy Synthes 2022. All rights reserved. e uy ynt es
Please refer to the instructions for use for a complete list of indications, contraindications, warnings and precautions.
. . . . . . o T THE ORTHOPAEDICS COMPANY OF gcrﬂwmmqgvﬂwwu

All products may not be available and/or approved or cleared by all global regulatory authorities. Please contact your sales representative for guestions regarding regional product availability and indications.




	Slide Number 7

