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ABSTRACT
The incidence of periprosthetic fractures of the knee is markedly increasing. Fixation options include retrograde intramedullary
nailing, open reduction and internal ﬁxation with locked plates and external ﬁxation. We present aperiprosthetic supracondylar femur
fracture successfully treated by computer assisted external ﬁxation.

BACKGROUND
In parallel with increasing number of Total Knee Replacement
(TKR) surgeries and with prolonged life expectancy and higher
prevalence of osteoporosis, the incidence of periprosthetic fractures
of the knee is markedly increasing [1]. After primary TKR, the
incidence of periprosthetic femoral fracture is reported to be 0.6% and
supracondylar femur fracture is the commonest [2]. The predisposing
risk factors are osteopenia, chronic corticosteroid use, inflammatory
diseases, patients with pre-existing neurological disorders and
significant deformities [3]. Also, although biomechanical studies
showed that more than 3 mm of anterior notching obviously reduce
flexural and torsional strength thereby may lead to a fracture,
Gujarathi et al showed no relationship exist between notching and
increased risk of fracture [4,5].

With the patient under Laryngeal Mask Airway (LMA) anesthesia,
a CACEF System (The Smart Correction ®) was applied (Figure 3).
The fixator was performed with the patient in the supine position
under image-intensification guidance. Two half-pins and a tensioned
wire were inserted through the distal ring and distal to the fracture
line. Two half-pins were inserted into the proximal ring and proximal
to the fracture line. The device consisted of 6-strut construct for
connection of special frames. We didn’t make any effort for reduction
intra operatively. So operative time was just 35minutes. The patient
tolerated surgery well and made rapid recovery postoperatively.

Conservative approach can be chosen for undisplaced and stable
fractures or fractures at patients with multiple co-morbidities that
preclude a surgical intervention [6]. Albeit revision arthroplasty is
the treatment of choice in case of loosened or malaligned prosthesis
or in case of insufficient bone stock, many fixation options exist for
fractures with well-functioning prosthesis [7]. In brief, these fixation
options include retrograde intramedullary nailing, open reduction
and internal fixation with locked plates and external fixation. The
latter combines some advantages as fracture haematoma preservation,
short immobilization period, and reduced infection and implant
impingement rates. No matter which fixation technique is used,
stable fixation and proper alignment should be achieved in order to
prevent motion loss as well as secure the prosthesis.
External fixation is primarily used in damage-control
orthopaedics with severe soft tissue injury or bone loss. Additional
indications include correction of angulatory or rotator deformities,
ligamentotaxis and infected fractures. Moreover, external fixation
can be used when rapid stabilization is required and when joint
stiffness has to be prevented. Aware of this issue and looking at our
belief in terms of minimally invasive osteosynthesis, we report the
management and 2-year follow-up of a case with a supracondylar
periprosthetic fracture by external fixation. We are unaware of any
published reports of such case treated by Computer Assisted Circular
External Fixation (CACEF).

Figure 1: The preoperative AP (1) and lateral (2) x-rays of the patient
demonstrating a Rorabeck type 2 supracondylar displaced periprosthetic
fracture

CASE REPORT
An 82-year-old woman underwent cemented TKR for
gonarthrosis. The prosthesis used was the Rotaglide Total Knee
System (RTK) ® (Corin Medical Ltd., UK). She fell in her home, 6
years after her procedure, sustaining a periprosthetic fracture.
Radiographs demonstrated a fracture at the supracondylar region
of the femur with significant displacement and well-functioning
prosthesis (Figures 1 and 2). According to Rorabeck classification
this fracture was classified as type two.8 Internal fixation was planned,
however, due to multiple co-morbidities and relatively high risk of
anaesthesia, a decision was made to manage the fracture by external
fixation.
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Figure 2: X-rays of the patient demonstrating a Rorabeck type 2 supracondylar
displaced periprosthetic fracture
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We made computer assisted frame adjustments postoperatively
very quickly and she began passive and active range-of-motion
(ROM) exercises and partial weight bearing with crutches on the
postoperative next day. She was instructed to increase weight bearing
and ROM exercises as tolerated. She was discharged from hospital
after the maintenance of stability and followed up in routine manner
with monthly intervals. The fixator was removed 12 weeks later after
sufficient callus formation was noted on radiographs and partial
weight bearing protocol was used for protection for an additional two
weeks (Figures. 4 and 5). After one year, she had 0-120º of motion and
was satisfied with the clinical result and had minor complaints such as
weakness, numbness related to other co-morbidities.

DISCUSSION
Periprosthetic supracondylar femur fractures occur in
approximately 2.5% of patients with a total knee prosthesis [8].
A variety of methods have been used to manage these fractures
surgically including internal fixation, intramedullary nailing, external
fixation or revision arthroplasty [9]. Decisions are often made on the

Figure 5: X-rays of the same patient showing an uncomplicated full bony
healing.

basis of surgeon comfort level and experience because the literature
does not provide conclusive evidence of one treatment being better
than another. Recently, locking plates have been popularized due to
providing tight fixation but also load sharing properties, however,
complication rates of this technique remain high with up to 13%
failures [10]. Surgeons still concerned about opening a fracture
by using excessive surgical approaches in the presence of a wellfunctioning prosthesis.

Figure 3: Radiograph showing the management of the fracture by computer
assisted circular external ﬁxation

Figure 4: Postoperative AP (4) and lateral (5) x-rays of the same patient
showing an uncomplicated full bony healing.
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External fixation has been developed and was supposed to deliver
a crucial benefit for temporary fixation of open fractures or gradual
correction of bony deformities overtime. Review of the literature for
external fixation of a supracondylar periprosthetic femur fracture
revealed 7 cases in 5 case reports (Table 1) [11-15]. Time from index
implantation to fracture had a wide variation, from 10 days to 17 years
and 6 of them were female. The only early postoperative complication
related to the fixator was pin tract infection that was reported in 3 of
7 cases which was well responded to one week of oral antibiotics. Of
them, 5 had excellent result with more than 90º of flexion, which was;
seem to be indirectly related to period of fixation. Two patient had
moderate result with lower than 90º of flexion due to more than 4
months of a spend time in fixator.
In the case of an elderly patient with medical comorbidities,
early mobilization is important to reduce the risk of complications
associated with prolonged recumbences and to maintain range of
motion of the total knee replacement. In these cases, external fixator
is a rational treatment option that a surgeon should always have in
mind for the management of periprosthetic femoral fracture. This
method is most promising because it is minimally invasive with
very low intraoperative blood loss and minimal patient discomfort.
It provides stable fixation, prompt postoperative mobilization and
has no major complications. The deformity at the fracture site can
be corrected 3-dimensionally. There is a little risk of surgical damage
or transfusion. Immediate postoperative weight bearing is possible.
Ilizarov external fixation is not time consuming. It gives postoperative
capability for correction of malalignment. However, this technique
may not be easy to apply with surgeons who have not adequate
experience with it.
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Table 1: Systematic review of the literature for external ﬁxation of periprosthetic
supracondylar femur fractures.
*: According to Rorabeck classiﬁcation.
Authors
Refaat
Beris

AgeGender

Index Op

Type*

54-F

NA

2

80-F
84-F
78-F

Hurson

60-F

Simon

65-F

Paﬁlas

83-M

10 years
10 years
NA
10 days
17 years
10 years

Fixation
type

Removal
time

Spanning
6 weeks
EF

ROM
10-120º

2

Ilizarov

4 months

0-85º

1

Ilizarov

6 months

0-70º

2

Ilizarov

6 months

0-100º

2

Ilizarov

10 weeks

0-120º

2

Ilizarov

10 weeks

0-110º

2

Ilizarov

10 weeks

0-100º

One of the concerns associated with the use of external fixation
devices is that the fixation wires could contaminate the fracture site
and result in an infection at the site of the total knee arthroplasty.
It may involve the risk of pin tract infections. When an infection
develops, it is usually only a pin-track infection that almost always
resolves with oral antibiotics and meticulous daily pin site care.
Moreover, since metaphyseal bone heals quickly, the device is not
expected to be in place for a prolonged time more than twelve weeks,
and pin-track problems increase after the fixator has been in place
for three months or more. The risk of joint infection can be further
minimized by placing the wires 10 to 15 mm proximal to subchondral
bone to prevent penetration of the joint capsule. We believe that
computer assisted circular fixator systems provide easy and fast
application with full and uncomplicated bony healing when fixator
removal does not exceed 3 months.
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