
Introduction
Periprosthetic femoral shaft fractures represent an increasingly 
common and potential devastating complication associated with 
total joint arthroplasty [1]. There is the likelihood of an 
increased incidence of the periprosthetic femoral fractures due to 
the increasing number of primary arthroplasties being 
performed on a more active, ageing population [2]. Management 
of these fractures remains a challenge due to variety of factors, 
including those related to the fracture location, the quality of the 
bone and fixation of the prosthesis. Complications of the 
treatment are not uncommon and include malunion, non-union, 
and high rates of late loosening of the femoral component [3].
Periprosthetic fractures of the tibia are less commonly 

encountered and received less attention than periprosthetic 
fractures of the patella and distal femur, but they often require 
simultaneous revision knee surgery due to the loose prosthesis, 
peculiarity of the fracture, and any associated bone deficiencies 
[4, 5, 6].
Multiple treatment options are available for periprosthetic 
fractures around total knee arthroplasty. Many internal and 
external devices have been recommended including locking 
plates with cables, proximal and distal monocortical and\or 
bicortical screws or femoral intramedullary locked nails [7, 8, 9, 
10, 11, 12].
McLauchlan et al. analyzed results of operative treatment of 45 
patients with periprosthetic femoral fractures [13]. The results 
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Introduction: Multiple treatment options and internal and external devices have been recommended for periprosthetic fractures management 
around total knee arthroplasty.
Case Report: We present the case of the high-energy bifocal periprosthetic fractures of the femur and the tibia after total knee prosthesis 
following excision of a tumor. One of the fractures was an open tibial fracture Gustilo Type IIIB and the other – comminuted subtrochanteric 
fracture of the femur with extrusion of periprosthetic cement pieces out from the bone defect. The Ilizarov circular external fixator was used for 
the skeletal stabilization and early functional treatment in this compound case.
Conclusion: The use of Ilizarov external fixator for patients with complex periprosthetic fractures, who present severe technical difficulties in 
bone stabilization, especially by concomitant severe soft-tissue damage after high-energy injuries, is a good surgical alternative.
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Abstract

Learning Point of the Article:
Bifocal periprosthetic fractures above and below knee with total knee prosthesis can be treated with spanning Ilizarov external fixator.

Treatment of Bifocal Periprosthetic Fractures above and below a Knee 
after Tumor using Spanning Ilizarov Device: A Case Report
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of an operative protocol compared well with the results of 
conservative management and avoided the problems of long-
term immobilization.
For patients with fractures associated with loose stems, new 
long stems implants were used to avoid large exposure and 
resultant complications [14]. Merkel and Johnson used a 
Hoffmann external fixator for the treatment of supracondylar 
fractures of the femur with good clinical result [15]. Simon and 
Brinker reported about treatment of the patient with 
supracondylar femur fracture above a total knee replacement 
using an Ilizarov external fixator [16].
Most of the publications concluded that periprosthetic 
fractures result from relatively minor trauma (low-energy 
injuries), and there were only one-focal femoral or tibial 
fracture, without significant soft-tissue damage [17, 18]. We 

could not  f ind any repor t  concerning bi focal 
periprosthetic fractures of femur and tibia after total knee 
replacement, and after revision of tumor prosthesis and 
particularly by high-energy mechanism of injury. To the 
best of our knowledge, this is the first report case of a 
bifocal periprosthetic fractures after total knee 
replacement having a previous medical history of an 
osteosarcoma of the distal femur.

Case Report
The patient is a 27-year-old male who had been admitted 
to the emergency room after a road traffic accident. He 
suffered from a severe pain in his right thigh and ankle. He 
had a previous medical history of an osteosarcoma of the 
right distal femur 5 years ago. A wide resection of the 
tumor had been performed followed by cemented total 
knee tumor prosthesis replacement. Six months later, he 

was operated due to a deep wound infection and a revision knee 
arthroplasty was done. Five years later, he was free from 
metastases,  knee extension 0° and flexion 50°.
On examination and imaging studies in the emergency room, a 
bifocal periprosthetic fractures around both femoral and tibial 
stems components were found. There were closed comminuted 
subtrochanteric fracture of femur adjusted at the tip of the 
prosthesis in the presence of extruded bone cement at the 
fracture site (Fig. 1a), and open Gustilo Type IIIB fracture of 
middle and distal third of the tibia and fibula with bone and soft-
tissue loss (Fig. 1b). The high suspicion of prosthetic loosening 
was presented too.
In the operating room under general anesthesia, massive 
irrigation and surgical debridement of open fracture of the right 
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Figure 1: (a) Radiograph showing a subtrochanteric fracture of the right femur 
adjusted at the tip of the prosthesis by the presence of extruded bone cement at 
the fracture site, (b) An anteroposterior and lateral radiograph of comminuted 
fracture of the right tibia and fibula below the endoprosthesis.

Figure 2: (a) An anteroposterior radiograph showing a spanning Ilizarov external fixation of periprosthetic femoral fracture, (b) An 
anteroposterior and lateral radiograph demonstrating hybrid-Ilizarov external fixation of the tibia with intramedullary wire fixation of the 
distal fibula, (c) Clinical photographs showing hybrid-Ilizarov external fixation of right lower limb 1 month after operation.
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leg with reduction and spanning external fixation by Ilizarov 
frame were performed (Fig. 2a).
Closed reduction of the subtrochanteric femoral fracture was 
achieved by expansion of the external hybrid Ilizarov frame to 
the hip (Fig. 2b). For fixation of proximal fragment, an external 
fixation arch with three threaded 6 mm half-pins (two of them 
inserted through femoral neck and one-through lesser 
trochanter) was used. The Ilizarov fixator of the tibia in 
combination with additional mid-femoral ring with small wires 
was used as a distal segment of the external fixation frame for 
stabilization of the femoral fracture. The temporary bridging of 
the knee joint was performed (Fig. 2c).

The healing of soft-tissue wound of the right leg occurred 
without any complications using method of negative pressure 
w o u n d  t h e r a p y  f o l l o w e d  b y  s k i n  g r a f t i n g .  T h e 
physiotherapeutic treatment, which included muscle strength 
exercises, active and passive motions of the ankle joint, walking 
with partial weight bearing on right lower limb, was started on 
the 3rd post-operative day. Six weeks later, the patient walked 
with full weight bearing with two crutches. Eight months after 
operation, in the presence of radiological signs of bone 
consolidation, clinical test of full weight bearing on the right 
lower limb by unscrewing the nuts of the threaded rods of 
external fixation frame was performed – the walking remained 
painless. Thirty-eight weeks after surgery, the hybrid Ilizarov 
device was removed and support with long leg brace was 
continued for additional 3 months. There was no evidence of 
prosthetic loosening (Fig. 3a, b, c). Five months later, the 
patient returned to his previous activities. By follow-up at 24 
months, he had full knee extension 0° and flexion 40°, which 
corresponded to the ranges of pre-traumatic motions, and he 
walked without support.

Discussion
Total joint arthroplasty has become a common surgery in recent 
years; hence, periprosthetic fractures have become an 
increasingly important surgical challenge. These fractures 
usually occur in elderly patients with osteoporosis who has had 
total joint replacement of the hip or knee and not associated 
with soft-tissue trauma.
Various solutions include conservative methods, internal 
fixation with plate and screws, intramedullary fixation; specially 
that designed revision prosthesis with long intramedullary 
stems has been reported. Because the medullar canal is 
occupied by the prosthesis, stable internal fixation becomes a 
major difficulty. Extruded cement should be removed [19].
The most publications concerning periprosthetic fractures are 
related to conditions, which are not associated with soft-tissue 
trauma [20, 21, 22]. We could not find either any report about 
principles of treatment by bifocal periprosthetic fractures of 
femur and tibia in patients after total knee arthroplasties.
By treating the patient with bifocal periprosthetic fractures of 
femur and tibia (the proximal – with loosed bone cement, and 
distal – open Gustilo IIIB fracture with bone and soft-tissue 
loss), we performed bone stabilization with hybrid Ilizarov 
external fixation frame. The fixation of open high-energy tibial 
fracture was fulfilled after meticulous debridement by small 
wire Ilizarov device. For stabilization of subtrochanteric 
femoral fracture, adjacent to the prosthetic stem, the circular 
frame was extended until the hip with fixation of proximal 
fragment by transcervical half-pins. This allowed achieving the 
skeletal stabilization effective enough for early functional 
treatment and sufficient bone healing of both complicated high-
energy fractures [23]. It is remarkable that subtrochanteric 
fracture was healed even in presence of relatively big cement 
piece; loosen out from the bone canal. The patient returned to 
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Figure 3: (a) Radiograph showing a bone consolidation of femur in presence of extruded bone cement, (b) Radiograph showing a bone 
consolidation of right tibia and fibula, (c) Clinical follow-up 6 months after removal external fixation device.
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his previous level of activity. Our case study has the limitation. 
Patient moved to another city and he was lost to follow-up after 
last visit.

Conclusion
We recommend the use of Ilizarov external fixator for patients 
with complex periprosthetic fractures, who present severe 
technical difficulties in bone stabilization, especially by 
concomitant severe soft-tissue damage after high-energy 
injuries.

Clinical Message

Ilizarov external f ixator for patients with complex 
periprosthetic fractures is a good surgical alternative for stable 
bone fixation and functional treating and can be used as a 
salvage solution in these difficult situations.
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