SO
DESIGNED

EVIDENCE-BASED FIT ASSESSMENT OF Tl_m
ANATOMIC DISTAL MEDIAL TIBIA PLATES

Technische Universitat Minchen

Andreas Petersik, PhD', Walter W. Virkus, MD?, Rainer Burgkart, MD?, Geert von Oldenburg’

' Stryker Trauma GmbH, Schonkirchen, Germany | 2 IU Health University, Indianapolis, IN, USA | ® Kiinikum rechts der Isar, Technical University Munich, Germany

OBJECTIVES

A good anatomical fit of pre-contoured plates is ideal to decrease malalignment of
fracture fragments, reduce OR-time, and avoid unnecessary soft tissue
prominence. This last point is of great importance when plating the distal medial
tibia, since the soft tissue coverage is very thin. This study quantitatively
compares the plate fit of eight different anatomic distal medial tibia plates from
four different manufacturers on a large collection of 3D tibia models created from
high resolution clinical CT scans.

MATERIAL & METHODS

We generated 573 3D-models of the tibiae from CT scans of healthy subjects. 403
models were created from scans of Caucasian patients, 170 models were created
from the Asian population. There were female models (51%) and rnale lnodels
(49%). All models were created by using standard seg

Materialise BV, Leuven, Belgium and MeVisLab, Me\fis Medlcal Solutions AG
Bremen, Germany). Automatic fitting softs was developed, which g

determines how well a given implant fits to a large collection of varymg 3D-tibia
models. With help of a least sq app the finds an implant
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maoe';rtem for every individual tibia which closely resembles a surgical placement
(see Figure 1).

The software then calculates the so called fitting error (fe) in mm? for every plate —
tibia combination. The lower this number is, the lower is the remaining distance
between implant and bone. If an implant had a consistent distance of 1 mm to a
bone this would result in a fitting error of 1 mm?, while a consistent distance of
2 mm would result in a fitting error of 4 mm? (= 2 mm x 2 mm).

The lower the number for the fitting error, the better the anatomical compliance of
the implant, and the larger number of patients that may be treated without the
need to bend the implant.

For this study eight different distal medial tibia plates were optically scanned and
imported to the computer software (see Figure 2): DePuy ALPS 9-hole (8162-10-
009), Synthes LCP 3.5 mm 8-hole (238.705), Stryker AxSOS 10-hole (627410),
Smith & Nephew Peri-Loc 3.5 mm 10-hole (7182-1110), Synthes 2.7/3.5 mm LCP
10-hole (439.913), Synthes 2.7/3.5 mm VA-LCP 12-hole (02.118.011), Stryker
AxSOS 16-hole (627416).

Short

RESULTS

The analysis revealed that all plates fit better to the Asian than to the Caucasian
population (see Table 1, Figure 3). The difference between the plates is similar in
all three groups (see Figure 3, all boxplots as defined in IBM SPSS). In the group
of the shorter plates (length between 168 and 176 mm) the Synthes 3.5 mm LCP
shows the least suitable fit, the DePuy ALPS shows an intermediate fit and the
Stryker AxSOS shows the best fit (p<0.001). In the “Intermediate” group both S&N
PeriLoc 3.5 mm and Synthes 2.7/3.5 mm LCP show a significantly less suitable fit
than the Stryker AxSOS plate (p<0.001, Figure 3). In the “Long” group the Stryker
plate is again significantly better than the Synthes 2.7/3.5 mm VA-LCP (p<0.001).
Additionally it can be seen that not only the median is lower for all Stryker plates,
also all outliers (circles in Figure 3) and extremes (stars in Figure 3) are
considerably lower than with the competitor plates.

[System [Holes [ Median Fitting Error Cauc/Asian
ALFS 9 2,14 men? / 1,52 mny®
3.5mm LCP 3 305 mi 1 281 mit
AXSOS 3 Tianium 10 TS0 ment /1,22 mnt
Peri-Loc 3.5mm 10 5.24 men? / 3.92 mn?
2.7/3.5mm LCP 10 S48 mm? / 3.99 mnv
AxS0S 3 Tianivm 12 1.76 mon? / 1,25 mne®
2.7/3.5 mm VA-LCP 12 533 men? / 3.70 mny
AxSOS 3 Titanivm 16 1.96 mo? / 1.61 mny
e ; s et ek Toce ol W plate'mblch P
the fting emar.
CONCLUSION
The SOMA based analysis on 573 virtual tibiae revealed that the Stryker Distal
Medial Tibia plates feature a significantly better ical fit than the p

plates from DePuy, Smith & Nephew and Synthes. The SOMA analysis also
revealed that the Stryker plates show better results both for the median tibia
geometry and for extreme tibia geometries.

The superior plate-to-bone ﬁltmg resu1ts as generated by means of SOMA
suggest an improved with a reduced need for plate
bending when using these plates on real palianls
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Fig. 3: Box plots showing the fitting emor for the different plates and the different populations. The median fitting error of all Stryker plates shows a significant difference 1o all competitor plates.
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