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Clinical Results of Navigated Total Knee Arthroplasty in
Patients with Posttraumatic Deformity and Arthrosis
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Abstract: Trauma surgeons are often less exposed to large caseloads of primary ostecarthritis, compared to
purely “elective”orthopaedic surgeons. The experience in total knee arthroplasty 1s thereby markedly On the
other hand, posttraumatic knee arthrosis 1s often accompamed by severe deformity and axis deviation. In
theory, navigated arthroplasty can overcome some of the problems in this setting. Aim was the evaluation of
the navigated technique of Total Knee Arthroplasty (TKA), including the technical difficulties, the learning
curve and the feasibility in severe bony deformity. Setting is a level I trauma center. Patients and Methods:
Between July 2004 and December 2005 we treated 49 patients with a mean age 62 years. (32-82). All had a severe
Arthritis of the knee joint due to trauma (diagram 1), 58% were male, in 51% the treatment was under the
Workers injury compensation scheme. On average patients had 3.02 previous operations (1-9, including
arthroscopies). In all cases a navigational system (PRAXIM, Tronche/France) was used with mfrared-tracking
and bone-morphing software. The umplant was a mobile bearing LCS knee (DePuy/USA). Study setup was
prospective, follow up on average 14.5 months (11-23) including the Knee Society Score results, Tn 4 cases the
procedure was finished in a conventional technique, reasons were decision of the surgeon, a missing femoral
cut block and a broken screw of the tracker-fixation. In one case a hinged prosthesis was mnplanted due to
mstability. There was no failure of the navigational system. There was a clear learming curve. Preoperative
extension deficit was improved from average 7.17 (0-30°)-1.67° (0°-10°) postop., flexion contracture improved
from av. ©5°-103°. The combined knee society score improved from 83 points preoperatively to 157 points at
F/U. Navigated knee endoprosthesis 1s reliable tool for the trauma surgeon with few techmcal problems.
Especially for surgeons with less experience in TKA, planmng of implant size and position is very helpful. With
posttraumatic deformity the surgeon can gain valuable information and assistance to improve alignment and
ligamentous balancing.
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INTRODUCTION

Compared to our colleagues that perform purely
elective orthopaedic surgery, trauma surgeons are often
confronted with a wide range of different procedures over
the year. Thereby we tend to have a relatively small
caseload of arthroplasty. The cases a trauma surgeons
treats are in a high percentage (>50%) based on post-
traumatic arthrosis (Schulz et al, 2007). Posttraumatic
deformities are often complex and sometimes include
multiaxial deviations. Also the soft tissue situation i1s
often poor. There might be instability due to ligamentous
injuries; indwelling metal worl has sometimes to be

removed (Schulz et al., 2006). Navigational systems have
been introduced in orthopaedic surgery to assist in
implant seating and thereby improve the axis alignment.
General aim of this systems is to improve long term
results, especially regarding function and revision rates
(Clemens and Miehlke, 2003; Hart et al., 2003; Bathis et
al., 2004, 2005). Furthermore, navigation i1s of great
assistance in the minimal invasive implantation of knee
endoprostheses (Perlick et al., 2004).

The aim of this study, was to assess the benefits of
navigation mn posttraumatic arthrosis (Fig. 1) with a focus
onthe learning curve, intraoperative complications due to
the system and early functional results.
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Fig. 1: Examples of cases treated in this series. Here both
with severe arthritis after distal femoral fracture

MATERIALS AND METHODS

Between July 2004 and December 2005 we treated 49
Patients with a mean age of 62 years (32-82 years). Age at
trauma was mean 39 years (13-66 years). All had a severe
Arthnitis of the knee joint due to trauma (Fig. 2), 58% were
male, in 51% the treatment was under the workers mjury
compensation scheme. The right knee was iyjured 24
times. On average patients had 3.02 previous operations
(1-9, including arthroscopies).

Further injuries 1 the same accident were sustained
by 16 patients; these are detailed in Fig. 3.

The navigational system used i1s manufactured by
PRAXIM (La Tronche/France) (Fig. 4). Tt uses infrared-
tracking and bone-morphing software (Fig. 5). By this a
large series of surface points of the patients is taken and
with a specific algorithm can be used to create a 3D model
(Stindel et al., 2002). The implant was a mobile bearing
LCS knee (DePuy/USA) in all cases. Retropatellar
resurfacing was not used in primary procedures. In 23
cases both components were cemented, i 19 cases a
hybrid technique with a cement free implanted femoral
shield was used. In 7 cases the implantation technique
was completely cement free due to age of the patients.

We used an anterior approach, Tormiquet, two
Redon-drans for 48 h and single shot antibiotic
prophylaxis. Prolonged antibiosis was used in cases with
wound infection in the history (12 cases). The follow up
period was mean 11.5 months (4.5-31 months). Follow up
mncluded radiographs m antero-posterior (a.p.) and lateral
projection on long (20x40 cm) film with the a.p. projection
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Fig. 3: Further injuries at the time of knee trauma

Fig. 4: The optimal cuts and the seating of the prosthesis
are displayed in virtual reality, all factors can then
be altered by the surgeon
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Fig. 6: Development of procedure duration over the study
period (learning curve)

fully weight bearing, clinical examination and the Ingall
knee society scores (Insall et ., 1989).

No minimally invasive techniques were applied in this
gtudy. For 2 weeks partial weight bearing with 20 kg and
60° maximal flexion, then 2 weeks 90° was enforced. Study

setup was progpective, follow up period on average 14.5
months (11-25 months). Follow up examination was not
involved in the curve (Fig. 6).

RESULTS

The mean “Cut to Stitch’ time was measured between
55-145 min (av. 91). There was a clear leaming curve
(Fig. 6).

Four times (8.1%) the navigation was terminated:

Surgeon was suspicious about suggested cuts

A tracker fixation screw broke

Femoral cut block was missing on tray

Procedure converted to constrained TKA due to
instability

There was no failure of system hard- or software as
complications we saw two cases of DVT, one case

y \4 Datenerfassung > ETPG “

ollcHitiine l

> FTPG

=3
Datenerfassung
e

Rechts - LS Universal

<

Flexion=135°

Hiifte
Knéchel
Tuberct
PR
Notch
Kortikalis
Kondyle
Femur
oberfliche
Tibia
proximal
Tibiale
Oberfliche
Gebeugtes
Knie

Glziten Sie mit dem Pointer dber den Femur um die Prizision des deformierten
Modells zu Oberpriffen.

20
c 10
0=
Migsing 4 2 -1 0 1 2 3 4 5§
Difference to planned axix

Fig. 7: Postoperative axig deviation as compared to
preoperative measurement

of wound infection {conservative treatment), one wound
haematoma (revised with mini-arthrotomy at 4th
postoperative day and one case of arthrofibrosis with
loosening of the femoral shield (cement free, changed to
cemented). In two cases a retropatellar implant was
required at 5 and 11 months due to retropatellar pain.
During the follow up period there was thereby a revision
rate of 8.2%.

Preoperative a.p. deviation was measured from 30°
valgus to 22° varus (49% wvarus, 43% valgus) on a.p.
radiographs. Postoperatively =>90% of knee axis were
within 2° of the ideal axis as determined by the system
(Fig. 7), overall the deviation from the ideal axis was 2.4%.

The extension deficitimproved from 10,4° (0-30°)-1,6°
{0-10°). The flexion improved from mean 94° (30-120°)-
102° (70-125°). The preoperative Knee Society Score
(KS55) was mean 20 points (0-60), the KSS at follow up was
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Fig. 8: Severe axis malalignment after distal femoral fracture, in this case the bone morphing had to be repeated 3 times

before areliable result was aquired

mean 76 points (42-95). The mean functional Knee score
was preoperatively 46 pts (18-79), compared to postop
mean 78 pts (47-100). The combined Insall score at follow
up was measured 154 points. The combined Knee Society
Score improved mean by 87.7 points (19-152) (Fig. 8).

CONCLUSION

In studies investigating results of TKA for reasons
other than posttraumatic deformity, the postoperative
Knee society scores are generally determined between 160
to 185 points, so clearly better than the 154 points we
found on average in owur patients (Hari er of, 2003;
Morgan-Jones ef al, 2003; Decking et al, 2005).
Evaluating the results of these studies we found a mean
improvemeni of pre-to postoperative score of 71-93
points. In our study this was determined with 87.7 points.
We can conclude that results of TKA for posttraumatic
arthrosis are inferior to TKA for other indications but the
improvement step is equal.

Regarding the axis alignment we were able to achieve
a deviation of 2,4° of the ideal axis in the a.p.plane. In
studies investigating the conventional techmique,
deviation of between 6-8° are reported (Jenny and Boeri,
2001; Anderson et al, 2005, Zorman et al, 2005;
Weinrauch et af., 2006).

Modern navigational systems can master even
complex deformity; the navigation is a helpful tool in TK A
for posttraumatic deformity. It is known that in
postiraumatic knee arthrosis considerable impairment
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regarding soft tissues, bone quality and axes can be
expected (Weiss er al, 2003; Schulz er af, 2005;
Wu et al, 2005). There is a considerable learning curve
of the procedure. It iz so far not clear if there is a long
term benefit by this technique.
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