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A 65-year-old patient presented with severe
osteoarthritis of the knee, 47 years after a severe
polytrauma in which he had presented diaphyseal
fractures of the left femur and tibia. These fractures
had been treated conservatively and had healed with
major deformities. 
He underwent total knee arthroplasty with naviga-
tion assistance. This allowed for optimal component
positioning and restoration of a correct limb align-
ment. The early functional result was excellent.
Navigation assistance appears of particular interest
for total knee arthroplasty in such cases with com-
plex post-traumatic diaphyseal deformities.
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INTRODUCTION

Total knee arthroplasty (TKA) has been per-
formed in Hungary for over 15 years (1) ; the first
navigated TKA was carried out in 2001. One of the
main requisites of total knee arthroplasty is correct
positioning of the implants. With conventional
arthroplasty techniques, correct alignment is
ensured using extra- and intramedullary alignment
guides.

Navigated TKA provides a better alignment than
does the conventional technique, with a more
accurate ligament balance and presumably fewer
component failures in the long term. Comparative
studies have revealed that navigated TKA results in

a better functional outcome than achieved with
conventional implantation, and accordingly navi-
gated TKA now accounts for up to 20% of all
TKAs in some countries (2, 3, 6). 

Femoral or tibial diaphyseal fractures that have
healed with a deformity should as a rule be cor-
rected and the alignment restored before or during
the prosthesis implantation (4, 9). In our case this
option was not reasonably possible, and we there-
fore decided to use computer navigation. Although
navigated TKA is already  used routinely world-
wide, very few similar cases have been reported so
far. 

CASE REPORT

A 65-year-old male patient was admitted to our
institution in September 2005, with severe knee
pain and loss of motion due to severe knee
osteoarthritis. He had an American Knee Society
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knee score of 22, and a functional score of 45.
Active knee flexion was 5-40°, with significant
pain during motion. He used walking aids
(2 crutches).

Forty seven years previously, he had been run
over by a truck while riding a motorcycle. He had
suffered polytrauma with severe shock, and acute
splenectomy had been performed because of spleen
rupture. He had spent 21 days in coma because of a
severe head injury, and his multiple lower limb
fractures had therefore been treated conservatively.
When his general condition improved, he had
refused any corrective operation on his lower
limbs.

His femoral and tibial diaphyseal fractures had
healed with major deformities on the right side,
with a varus and retrocurvation deformity of the
femur (figs 1 & 2), and a valgus deformity of the
tibia (fig 1).

After discussion, it was decided to proceed with
total knee arthroplasty ; considering the marked
deformities of his femoral and tibial diaphyses, it
was decided to perform the operation with naviva-
tion.

The operation was performed with the
Johnson&Johnson DePuy navigation system,
which involves an implant-specific, passive marker
technology-based, CT-free device. A PFC Sigma
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Fig. 1. — Right knee, preoperative AP radiograph. Fig. 2. — Right knee, preoperative lateral radiograph.
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posterior cruciate retaining modular total knee
prosthesis was implanted.

The consecutive steps of the operation were
identical with those of a regular navigated TKA :
after insertion of the reference guides (fig 3) the
patient’s data were acquired (registration) (fig 4),
which was the most important phase, considering
the severe deformities present in this case. The
computer established the center of rotation of the
femoral head, then calculated the optimum
mechanical axis of the limb, and finally suggested
the size and alignment of the chosen implant.

Navigated bone resection was carried out with
special instruments, and then following ligament
balancing, the chosen components were implanted
(fig 4).

Two weeks postoperatively, he had a pain-
less knee flexion of 0-70°, and a stable knee
joint (fig 5).
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Fig. 3. — Application of reference guides.

Fig. 4. — Registration of patient.
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One year postoperatively, the knee score was 89
and the functional score was 90, with a 0-90° knee
flexion. The patient now walks without any walk-
ing aid, has resumed heavy physical work and is
overall free of complaints.

DISCUSSION

In patients with osteoarthritis of the knee sec-
ondary to malunited femoral or tibial diaphyseal
fractures, TKA usually necessitates correction of
the limb alignment ; this can be done as a separate
operation or at the same time as TKA (5, 8). In cases
with periarticular deformities, the axis correction
can be achieved by an osteotomy fixed with a plate
or an intramedullary nail  or using implants with
long-stemmed revision components. For correction
of diaphyseal deformities, intramedullary nailing
or plating is the method of choice (7, 10). 

In the present case, correction of the complex
femoral and tibial diaphyseal deformities would
have imposed a major additional surgical session,
with a markedly extended and risky recovery peri-
od for the patient, who had already experienced a
lengthy hospitalisation after his previous trauma,
and for this reason he did not agree to this solution.

During conventional TKA, an extramedullary or
less frequently an intramedullary guiding device is
used for axial alignment on the tibial side, while on
the femoral side the intramedullary technique is
usually selected.

The major diaphyseal deformities in this case
precluded the use of intramedullary guiding, and
the extramedullary guiding procedure would not
have yielded a correct antero-posterior implant
alignment. Navigation ensured this alignment,
together with correct varus-valgus alignment.

Navigation appeared to be the best available
solution in this case with a view to achieve optimal
alignment of the components and to restore a
correct limb alignment.
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Fig. 5. — Right lower limb, postoperative AP radiograph.
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