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Abstract

Background: Subtrochanteric femur fractures are one of
the most devastating injuries. Most of the fractures in the
elderly results from trivial fall while in the younger age group
it is mainly due to high energy trauma. Fixing subtrochanteric
fractures properly is clinically challenging. Various implants
both intramedullary and extramedullary are available for their
fixation.

Aim of Study: To evaluate the short-term outcomes of
proximal femoral locking compression plate (PF-LCP) fixation
for subtrochanteric femoral fractures.

Material and Methods: 30 patients with subtrochanteric
fractures were operated upon with open reduction and internal
fixation with proximal femoral locked plate. The Harris Hip
score was used to document hip function at final follow-up.

Results: 28 patients were available for final follow-up
after death of two patients. The mean age was 46.20 years.
The mean operative time was 125.6 minutes, mean incision
length was 18.33cm, mean blood loss was 360ml and mean
follow-up was 9.66 month. Union was achieved in all cases
in 18.25 weeks. Complications included three cases of delayed
union, five cases of superficial wound infection, two cases of
malunion with varus deformity and shortening of 1.5 and
2cm. Final evaluation according to Harris Hip score was
excellent in 15 cases (53.6%), good in 11 (39.3%) and fair in
2 (7.1%).

Conclusion: The Proximal femoral LCP is a satisfactory
and feasible method of treatment in subtrochanteric femur
fractures.

Key Words: Subtrochanteric fractures — Proximal femur —
Locking compression plate.

Introduction

THE subtrochanteric zone of the femur is usually
defined as the area extending from the lesser tro-
chanter to a point S5cm distally [1]. During the last
50 years, the treatment of subtrochanteric femoral
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fractures has evolved with improved understanding
of both fracture biology and biomechanics [2,3].
Early techniques of surgical repair demonstrated
unacceptably high rates of complications; however,
the benefits of restoring the anatomy and encour-
aging early mobilization are recognized and have
led to significant research and improvement in
implants [4]. The optimal method of management
of these fractures remains a matter of debate.
However, internal fixation is the treatment of choice
for treating subtrochanteric fractures of the femur
to obtain stability and best possible anatomic
reduction [2,4] . The difficult nature of treating this
fracture stems in part from the fact that this injury
pattern is anatomically distinct from other proximal
femoral peritrochanteric fractures and also from
femoral shaft fractures. As a result, it must be
treated with specially designed implants that can
withstand significant muscular forces for prolonged
periods of healing. These strong muscle forces
deform the fracture fragments and make reduction
difficult [5] . In addition, comminution is common
in this region and implants must withstand signif-
icant early loading [6]. The locking compression
plate with its fixed angle stable construct and high
pull-out strength provides a stable fixation with
less risk of cut out and loss of reduction [7]. The
proximal femoral locked compression plate (PF-
LCP) is recommended for use in subtrochanteric
fracture fixation. It minimizes soft tissue compro-
mise and vascular insult to the injured bone in an
attempt to optimize clinical results [8,9]. Here, we
report the clinical trial of subtrochanteric fracture
treatment with a Proximal Femur Locking Com-
pression Plate (PFLCP). The objective of this study
was to evaluate the outcome of subtrochanteric
fractures treated with PF-LCP.
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Patients and M ethods

During the period from May 2012 to December
2014, 30 patients with subtrochanteric fracture
femur aged 18-87 years were treated with proximal
femoral locked plate and were undertaken at Kasr
Al-Ainy. Faculty of Medicine, Cairo University.
and Damanhour Teaching Hospital. Out of these
one patient died on the 3rd day of operation and
another case died after 6 weeks leaving only 28
patients for final evaluation. Open and pathol ogical
fractures were excluded from this study. Detailed
clinical conditions of all patients were recorded.
Datarecorded included age, sex, type of the frac-
ture, side affected, mechanism of injury, associated
injury, walking ability before fracture and preop-
erative delay. Operative data collected were oper-
ative time, intraoperative blood loss, incision length,
C arm time, any intraoperative complications or-
difficulty. Prophylactic intravenous 3 rd generation
cephal osporin (cefotaxime) was taken preinduction
to anaesthesia

Plate description:

In this study we used stainless steel 4.5-mm
limited-contact proximal femoral locked plate
anatomically precontoured to approximate the
lateral aspect of the proximal femur. Thisplateis
similar in design to a Synthes plate with the differ-
ence being in the size of the proximal cancellous
locking screws and the screws are not cannul ated.
The three proximal locking holes of the plate are
made for 6.5mm locking head screws that are
inserted at angles of 95°, 120° and 135° respectively
in relation to the shaft of the femur. The 3 rd screw
intersects the path of the < screw and act as a
kickstand screw. Biomechanically, the kickstand
screw increases the axial stiffness of the PF-LCP
[10] . Fig. (1) the three proximal locking head screws
have a purchase in the head of the femur in different
planesincreasing the stability of the construct. The
distal part of the plate has combi holes for place-
ment of either conventional or locking screws.
This plate allowed anatomic reduction by its ana-
tomic plate profile which assisted reduction of
metaphysis to diaphysis and facilitated restoration
of the neck-shaft angle by proper screw placement.
The combination of conventional and locking
screws offered optimum fixation irrespective of
bone density. Limited-contact design reduces plate
to bone contact and helpsto preserve the periosteal
blood supply.

Surgical technique:

Patient positioning: 23 patients were operated
upon in lateral decubitus position on normal table
and 7 patients operated upon in the supine position
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on fracture table. The bony prominences of the
bottom limb were padded to avoid pressure necrosis
of the skin. Incision: We made alongitudinal
straight incision, beginning from the tip the greater
trochanter and extended down the lateral side of
the thigh over the lateral aspect of the femur. The
length of the incision varied according to the case.
Theiliotibial band was incised longitudinally. We
incised the fascia lata of the thigh in line with the
skin incision. At the upper end of the wound, the
distal portion of the tensor fasciae lata was splitted
in line with its fibers to expose the vastus lateralis.
The proximal vastus origin was released off of the
vastus ridge of the greater trochanter (L-shape),

then the muscle was retracted anteriorly to expose
the lateral aspect of the femur [11].

Fracture reduction and plate fixation:

After exposure of the fracture site. We needed
to obtain gross skeletal alignment using applied
longitudinal traction and we needed preliminary
fixation of the fracture fragments using 2.0mm K-
wires or reduction forceps. Reduction aids were
placed so as not to interfere with final plate place-
ment. Interfragmenary screws needed to hold bone
fragments and maintain fracture alignment. The
screws were placed with counter sink or in direc-
tions away from site of application of the plate.
Check position by C arm, then we thread the wire
guides (sleeves) into the plate holes for each of
the three proximal locking screws. For preliminary
plate positioning, we used the guide wire technique
under fluoroscopic image control in anteroposterior
and lateral view. Then we drilled the bone with
the drill bit. Placement of the proximal guide wire
in the AP view was into the midportion of the
inferomedial quadrant of the femoral head along
a path subtending 50° angle relative to the calcar-
femoralis. Guide wire placement in this manner
facilitated placement of the proximal locking screw
at a 95° angle to the femoral shaft [12] Fig. (2).

The plate was then fixed to the proximal frag-
ment. Perfect placement of the plate to the proximal
fragment was ensured, so that the tip of the plate
was level with the tip of the greater trochanter.
Then the plate was fixed distally with at |east four
locking screws [12] . At the end of the procedure,
adrain was put and closure was done in layers.
The drain was removed after 48 hours. Stitches
were removed at 2 weeks. Partial weight bearing
was alowed at 6 to 8 weeks and increased gradually
according to callus formation and bone union.
Patients were followed at 2, 6 weeks 3 months, 6
months and then till last follow-up and evaluated
by Harris Hip score Figs. (3,4).
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Fig. (1): PF-LCP.

Fig. (2): Proper placement of the proximal screw [12].

Results

In this study the proximal femoral locked plate
was used for the treatment of 30 patients with
subtrochanteric femur fractures, 21 were males
and 9 were femal es with mean age being 46.20
years, range from 18-87. Right side was affected
in 17 cases and left side was affected in 13 cases.
Two patient died, one on the 3 rd post-operative
day in ICU mainly due to pulmonary and chest
problems, and the other died after 6 weeks. Leaving
only 28 patients for final evaluation. The mecha-
nism of injury included road traffic accident in 12
cases and fall to the ground (slipping) in 11 cases
and 7 cases dueto fall from height. As per Sein-
sheimer classification, the most common typein
our study wastype V. Therewere 8 typelIB, 3
typellC, 3typelll A 3typelll B, 9typelV and
4 type V. In our series 9 patients presented with
associated injuries and 21 patients present with
isolated subtrochanteric fractures. The associated
injurieswere. 1 patient with ipsilateral fracture
distal tibia. 3 patients with post-concussion. 1
patient with chest trauma, fracture ribs and ipsilat-
eral hip subluxation with fracture head femur pipkin
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typel, the patient was admitted to ICU. 2 patients
with contralateral fracture distal end radius. 1

patient with ipsilateral lateral malleolus and con-

tralateral calcaneous fracture. 1 patient with con-
tralateral fracture shaft femur.

Mean operative time was 125.67min, range
from (100min-160 minutes) the mean operative
blood loss was 360ml with range from 250ml to
500ml. With 11 patients received blood transfusion.
Mean C-arm time was 2.067 minutes. Mean post-
operative hospital stay was 4.77 days. Intra oper-
ative problems encountered were associated with
fracture reduction along with difficulties relating
to proper placement of the screws in the head of
the femur in both anteroposterior and lateral planes
on C arm images.

Among the 28 patients, 7 cases healed with no
loss of position at the 3 months follow-up check-
up and one case healed in 3 months but with break-
age of the 1 st proximal screw and with no loss of
position. 17 cases healed in an interval from 3 to
6 months with 3 cases only of delayed union
(10.7%). In one case the cause was deep infection
and in 2nd case, it was due to inadequate screws
positions in the head and massive comminuted
fragments. The third case was diabetic and hepatic
with fracture comminution. In al three cases the
fracture united without any other interference or
bone grafting. The mean incision length was 18.33
cm and mean follow-up was 41,4 weeks. Average
time to union was 18.25 weeks with range from
12-30 weeks.

Post-operatively, there were four cases of su-
perficial wound infection and one case of deep
wound infection. Superficial wound infection oc-
curred in the second post-operative week in 4/29
patients. The infection was controlled within 7
days by using daily wound dressing and antibiotics
as per culture and sensitivity. The case with deep
infection needed debridement and controlled by
tienam intravenous infusion. There was a significant
relation between superficial infection and operation
time. p-value 0.010. Two patients had limb length
discrepancy of 1.5 and 2cm with varus angulation.
(7.1%). There were no reoperations except one
debridement for infection.

All patients regained their walking and squatting
ability by 6 month except 3 cases with delayed
union. Five patients (15.9%) complained of tro-
chanteric pain and two of them developed tro-
chanteric bursitis. Type IV and type V show higher
statistically significant difference from type type
1B, typelIC, typelll A and typelll B in operative
time. Post-operatively all patients were clinically
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assessed according to the Harris hip score. Excellent
cases were 15 (53.6%), good results were 11
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(39.3%) and fair were 2 (7.1%). The mortality rate
was 2 cases with percent of 6.6%.

Fig. (3-A): Comminuted subtrochanteric fracture. Pre-operative radiograph. Fig. (3-B): Intra operative image.

Fig. (3): Immediate post-operative radiograph.

Fig. (4): Pre-operative X-ray.

Fig. (4): X-ray after one year.

Fig. (3): X-ray after one year.

Fig. (4): Immediate post-operative X-ray.
Discussion

Fixation of subtrochanteric fracture, even for
experienced surgeons, is achallenge [4] .Various
implants for the treatment of subtrochanteric frac-
tures are available to address this type of fractures
and their complications. The surgeons choose
between the two methods according to Seinsheimer
classification and also to their personal preference,
extramededullary fixation and intramedullary nail-
ing [13] . Extramedullary implants such as dynamic
hip screw, dynamic condylar screw and angled
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blade plate when used in subtrochanteric fractures
are associated with secondary varus collapse, cut-

out, implant failure and limb shortening on weight
bearing due to medialization of the distal fragment.

We found that proximal femur locking compression
plate could reduce the rate of complications asso-
ciated with use of these implants for subtrochanteric
fractures.

Hasenboehler et al., [14] in 2007 first reported
the use of the PFL-CP for comminuted subtro-
chanteric fractures and concluded that it isafeasible
dlternative for the treatment of unstable inter- and
subtrochanteric fractures [14] .

A biomechanical study by Britt D. Crist et al.,
[10] compared the LCP proximal femoral plate
4.5/5.0 with and without a kickstand screw, with
a 95° blade plate and a modified broad 4.5-mm
combination locking plate, in a composite femur
subtrochanteric 30° osteotomy fracture gap model.
The PF-LCP with the kickstand screw provided
higher axial but less torsional stiffness than the
blade plate. This led to the conclusion that the PF-
LCPisessentially equivalent to the angled blade
plate. The PF-LCP used in our series was similar
to that used by Sasnur et al., [15] . Gunadham et al
[16], Leeet al., [17] and Saini et al., [18] whichis
similar in design to the plate of Synthes with three
proximal screws.

In our series, the operative blood loss was (360 +
96ml) which waslessthan Lee et a., [17] (460) ml
Gunadham et al., [16] (619+£276) ml and Zhong et
al., [19] who recorded blood loss of (751.8 £25) ml,
but it was more than Sasnur et a., (180) ml [15],
Saini et al., (233) ml [18] Hu et d., (230) ml [9]
Zhaet a., [20] (175) ml and Nishikant et al., (200)
ml [21] . In our series, the mean skin incision length
was 18.5cm. Which is considered a disadvantage
and longer than that reported by Nishikant et al .,
[21], (10cm.) and Zhaet a., [20 (10.5cm). We
explain our need for longer skin incision by the
surgical approach with complete exposure of the
fracture site and the need for anatomical or near
anatomical reduction. This also was reported by
Hu et al., [9 who concluded that precise reduction
and strong fixation are the main objectives of the
operation and closed reduction may not be able to
achieve this goal but open reduction can.

In study by Pramod Saini et a., [18] they treated
32 cases of subtrochanteric fractures biologically
with PF-LCP, operative time was 79.5 minutes,
average blood loss was 233.13ml mean age was
44.7 years with no cases of implant failure or cut
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out. He concluded that PF-LCP is a suitable implant
for comminuted subtrochanteric fractures for
achieving high rates of union with minimal com-
plications.

G.C. Zhaet dl., [20 found amongst the 110
patients with pertrochanteric fractures 12 cases
with subtrochanteric fractures treated biologically
with proximal femoral plate, the mean operation
time was 40.70min. Their implant differ from the
one used in this study in having four proximal
threaded round holes distributed in a diamond
shape in the plate made for cannulated 6.3mm
locking head screws inserted at an angle of 130°
in relation to the shaft of the femur. This study
matches with the study of Oh CW et al., [8] where
twenty patients with subtrochanteric fractures
(mean age 49.6 years) were prospectively treated
using the M1PO technique using alocking plate
but they used LCP of the distal femur of the contra
lateral limb. In another study by Leeet ., [17] to
review short-term outcomes of Proximal Femoral
Locking Compression Plate (PF-LCP) fixation for
proximal femoral fracturesin terms of postoperative
complications and failure rates, they concluded
that the PF-LCP is appropriate for complex prox-
imal femoral fractures with poor bone quality and
multi-fragmentary subtrochanteric and proximal
diaphyseal fractures.

Conclusion:

At present we consider that PF-LCP isasatis-
factory method of fixation of subtrochanteric femur
fractures but the operation is technically demanding.
It isagood method of fixation but it is not the
ideal implant especially in comminuted unstable
fractures. The technigque of plate application is not
easy and takes long operative time with the risk
of wound infection to place the proximal locking
screw in the ideal position.
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