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The use of locked plate as a definitive fixation for open
supracondylar fracture of the femur with partial bone loss
in polytraumatized patients
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Background
Open supracondylar fractures of the femur are complex injuries usually presenting
in a polytraumatized patient. Partial circumferential bone loss may result at the time
of injury or during debridement. The way in which the fracture is treated has a
substantial influence on the local mechanical and biological environment, which in
turn will influence the quantity and quality of the osteogenic response. Although
early skeletal stabilization can stop the cycle of injury, remove nidus for infection,
and halt ongoing hemorrhage, it may be prudent to delay definitive surgery until the
patient’s general condition is optimized. Meanwhile, debridement and a preliminary
spanning external fixator is used to stabilize the fracture. The use of a locked plate
for the fixation of supracondylar fracture of the femur with partial bone loss creates a
rigid biomechanical environment needed for healing and maintenance of alignment
until fracture healing.
Patients and methods
Eighteen patients with open supracondylar fracture of the femur were treated
between January 2009 and June 2011. All patients were treated surgically
within the first 24 h. Radical soft tissue and bone debridement was performed.
Thirteen patients underwent definitive fracture fixation using a laterally placed
locked distal femur plate. Five patients had their fractures primarily stabilized by
an external fixator until improvement of their general condition.
Results
Bone healing was obvious on follow-up radiographs in 10 patients without the need
for supplementary surgical procedures at a mean of 16 (12–20) weeks. Seven
patients with no progressive radiologic healing by 20 weeks’ follow-up underwent
an iliac crest cancellous bone graft; healing was then realized radiologically after a
mean of 12 (8–18) weeks. Using the IOWA knee functional score for final patient
assessment, we found excellent results in 14 patients, good results in three
patients, and fair results in one patient.
Conclusion
Generally stable polytraumatized patients should be treated with thorough initial
debridement, local antibiotics, and early definitive fracture fixation using a locked
distal femur plate. Critically unstable patients with hemorrhagic shock are to be
treated with damage control until improvement in their general condition. Bone graft
is to be delayed for 20 weeks as many fractures would successfully heal by that
time, even with partial bone loss.
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Introduction
Open supracondylar fractures of the femur are complex
injuries, especially when accompanied by bone loss,
contamination, and compromised soft tissue envelope.
These high-energy fractures are usually seen in a
polytraumatized patient. Partial circumferential bone
loss may result at the time of injury or during
debridement. Defects involving more than half of
the bone circumference, with no signs of progressive
radiologic healing by 20 weeks’ follow-up, often require
additional procedures to restore volume and strength
[1]. The way in which the fracture is treated will have a
substantial influence on the local mechanical and
Wolters Kluwer - Medknow
biological environment, which in turn will influence
the quantity and quality of the osteogenic response.
Management factors to consider include the scope of
open fracture care, type of skeletal stabilization, soft
tissue coverage, and bone grafting [2]. Although early
skeletal stabilization can stop the cycle of injury, remove
nidus for infection, andhalt ongoinghemorrhage, itmay
be prudent to delay definitive surgery until the patient’s
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general and local soft tissue conditions have become
optimal. Meanwhile, debridement and a preliminary
spanning external fixator are used to stabilize the
fracture [3]. The use of locked plate in the fixation of
supracondylar fracture of the femurwithpartial bone loss
creates a rigid biomechanical environment needed for
healing and maintenance of alignment until fracture
healing [4,5].

The aim of this work is to propose a treatment option for
these challenging fractures especially in polytraumatized
patients.
Patients and methods
Eighteen patients with open supracondylar fracture of
the femur were treated between January 2009 and June
2011. This study approved by the Ethical committee of
Faculty of Medicine, Ain Shams University, Cairo,
Egypt. All patients were polytraumatized: 13
were stable or borderline and responded well to
Table 1 Patient’s data

Age
(years)

Sex AO/OTA
classification

Gustilo/Anderson type of
open fracture

Other in

20 Male 33-A3 III-A Head in
chest in

45 Male 33-C2 III-A Head in

30 Male 33-C3 III-B Burst fr
fracture

62 Female 33-C2 III-A Contral

30 Male 33-C2 III-B Head in

28 Male 33-C3 III-A Ipsilate

19 Female 33-C3 III-A Head in

44 Male 33-C3 III-A Head in

38 Male 33-A3 III-B Blunt a

52 Female 33-C3 III-B Head in

20 Male 33-C3 III-A Head in

26 Male 33-C2 III-A Head in
acetabu

24 Male 33-A3 III-A Blunt a
fracture

37 Male 33-A3 III-B Contral
tibial fra

42 Female 33-A3 III-B Head in

27 Male 33-C3 III-A Head in

33 Male 33-C2 III-A Head in

24 Male 33-A3 III-A Blunt a
resuscitation, and five patients were unstable with
hemorrhagic shock (Table 1). There were 14 male
and four female patients, of a mean age of 33.3
(19–62) years. The mechanism of injury was road
traffic accident in 15 patients and fall from height
in 3. Twelve patients had type III-A and six had
type III-B open fractures according to the Gustillo
and Anderson classification [6]. According to the
AO/OTA system [7], six fractures were classified as
33-A3, five as 33-C2, and seven as 33-C3.
All patients were treated surgically within the first 24 h.
Radical soft tissue and bone debridement was
performed. The articular surface was anatomically
fixed with lag screws in 12 patients. Thirteen
patients underwent definitive fracture fixation using
a laterally placed locked distal femur plate (Fig. 1). Five
patients had their fractures primarily stabilized by an
external fixator until improvement was seen in their
general condition; and after a mean of 8 (5–14) days
juries Primary treatment

jury, ipsilateral fracture clavicle,
jury

Debridement, temporary
external fixation

jury, ipsilateral humerus fracture Debridment, definitive
internal fixation

acture L1, contralateral calcaneum Debridment, definitive
internal fixation

ateral pilon fracture Debridment, definitive
internal fixation

jury, ipsilateral fracture distal radius Debridment, definitive
internal fixation

ral humerus fracture, chest injury Debridment, definitive
internal fixation

jury, ipsilateral clavicle fracture Debridment, definitive
internal fixation

jury, fracture pelvis Debridment, definitive
internal fixation

bdominal injury, head injury Debridement, temporary
external fixator

jury, ipsilateral humerus fracture Debridment, definitive
internal fixation

jury, fracture ribs Debridment, definitive
internal fixation

jury, contralateral posterior column
lum fracture

Debridment, definitive
internal fixation

bdominal injury, ipsilateral shaft tibia Debridement, temporary
external fixation

ateral radius fracture, contralateral
cture, chest injury

Debridment, definitive
internal fixation

jury, maxillofacial fractures Debridement, temporary
external fixation

jury, contralateral calcaneum fracture Debridment, definitive
internal fixation

jury, fracture mandible Debridment, definitive
internal fixation

bdominal injury Debridement, temporary
external fixation



Figure 1

Comminuted supracondylar intercondylar fracture left femur (33-C3)
with partial bone loss on the medial side.
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they were brought back to the operating room for
definitive fixation with a locked plate. Antibiotic
(gentamicin)-impregnated sheets were placed in the
wounds in all patients. We were able to close all
wounds primarily with no need for plastic coverage.

Knee range-of-motion exercises started 2 weeks after
definitive fracture fixation. Patients were non-weight-
bearing for 8–12 weeks, and then gait training started;
partial to full weight-bearing was allowed as per
radiologic signs of healing and if not otherwise
contraindicated because of other injuries.
Union was defined as bridging bone on three of four
cortices and resolution of pain in the supracondylar
region. Alignment was determined by measuring the
mechanical lateral distal femoral angle in relation to the
normal contralateral side or using the normal average
range of 87° [8]. This angle was measured on
immediate postoperative radiographs and at final
follow-up.

Seven patients with no radiographic signs of progressive
fracture healing had iliac crest cancellous bone graft at 20
weeks’ follow-up.

Patients were followed up for 1 year after complete
fracture healing. Final assessment was done using the
IOWA knee functional score [9].
Results
Bone healing was obvious on follow-up radiographs in
10 patients without the need for supplementary
surgical procedures at a mean of 16 (12–20) weeks.

Seven patients with no progressive radiologic healing by
20 weeks’ follow-up underwent an iliac crest cancellous
bone graft.Healingwas then realized radiologically after
a mean of 12 (8–18) weeks. One patient had a broken
plate with varus malalignment at 15 weeks’ follow-up
due to uncontrolled early weight-bearing, for whom a
revision fixation with locked plate was performed
together with a cancellous iliac crest bone graft;
fracture healing was evident at 16 weeks’ follow-up.

No infection was identified in any of the patients. Knee
stiffness was encountered in five patients with mean arc
of motion 0°–90°.

Final radiologic evaluation carried out 1 year after
complete fracture healing revealed no change in the
mechanical lateral distal femoral angle compared with
within-normal average of the immediate postoperative
values (Fig. 2). Using the IOWA knee functional score
for final patient assessment, the results were found to
be excellent in 14 patients, good in three, and fair in
one patient.
Discussion
The polytraumatized patient may be classified as stable,
borderline, or unstable. Early definitive fracture fixation
is recommended for the stabilized polytraumatized
patient. However, in the patient who presents
with severe hemorrhagic shock or any other life-
threatening condition, prolonged surgical procedures
should be avoided, and staged fracture fixation should



Figure 2

Antero-posterior and lateral X-rays at final follow up showing full fracture union with good alignment.
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beperformed.Thedamage control approach,whichuses
external fixation as a primary tool,maybe applied in such
cases [3,10,11].

In our work, 13 patients were stable or borderline on
presentation in the emergency room. After being
resuscitated and stabilized they were managed by early
total care with radical debridement and definitive fixation
using a laterally placed locked distal femur plate. The
other five patients with hemorrhagic shock were brought
to the operating room together with the trauma team
for control of other surgical emergencies (abdominal
exploration in three and brain decompression for
extradural hemorrhage in two patients). These five
patients were treated with damage control by thorough
debridement and fracture stabilization with an external
fixator, which was later converted to internal fixation at a
mean of 8 days.

The use of locking plates for internal fixation of distal
femur fractures has largely replaced intramedullary nails,
blade plates, and condylar buttress plates. Reported
clinical nonunion rates after treatment of distal femur
fractures with locking plates vary between 0 and 10%
[12–14]. Difficulties with fracture healing in the distal
femur fractures may present clinically as delayed union,
hardware failure, loss of alignment, or established
nonunion. The importance of stabilizing medial
column to prevent varus malalignment with either
bone graft or bicolumnar plate fixation was
demonstrated by some authors when using nonlocking
conventional plates [15,16]. The use of a locked plate for
the fixation of supracondylar fracture of the femur with
partial bone loss creates a rigid biomechanical
environment needed for healing and maintenance of
alignment until fracture healing [4,5].

In our series seven patients with delayed healing
required an iliac crest cancellous bone graft by 20
weeks’ follow-up. Despite the importance of medial
column buttressing, only one patient had a broken plate
by 15 weeks’ follow-up due to a deficient medial
column; for this patient revision fixation with a bone
graft was performed to fill the medial gap; this is
directly related to the biomechanical advantage of
locked plate fixation for such fractures.

The use of local antibiotic therapy in open fractures
with partial bone loss treated with early internal
fixation prepares the site of the bone defect with a
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vascularized pouch and a useful biomembrane ideal for
cancellous autograft that may be needed later [17–19].
Also the usefulness of local antibiotic therapy was
evidenced by a decrease in chronic infection rates
from 12 to 3% in a large heterogenous population of
Gustilo and Anderson type I–III-B open fractures
[20].

The use of ring fixators has long been successful in
the treatment of such complex fractures but with
the drawback of significant loss of knee range of
movement; moreover, the frame poses difficulties for
most of the patients [21–23]. Internal fixation of distal
femoral fractures gives greater comfort, especially for
polytraumatized patients, with better rehabilitation
outcome; in our study, knee stiffness in the form of
limited flexion was encountered in five patients with a
mean of 90° (60°–120°).
Conclusion
Our results are encouraging for the use of a locked distal
femur plate as a definitive management for open
supracondylar femur fractures with partial bone loss,
especially in polytraumatized patients. For generally
stabilized patients, thorough initial debridement, local
antibiotics sheet, and definitive fracture fixation were
useful aswe removed any nidus for infection and stopped
ongoing injury to an already tenuous soft tissue.
Critically unstable patients with hemorrhagic shock
are to be treated with damage control until
improvement in their general condition. Bone graft is
to be delayed for 20 weeks as many fractures would
successfully heal by that time evenwith partial bone loss.
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