Reverse distal femoral locking compression plate a
salvage option in nonunion of proximal femoral fractures

Sampat S Dumbre Patil, Sachin S Karkamkar, Vaishali S Dumbre Patil, Shailesh S Patil, Abhijeet S Ranaware

ABSTRACT

Background: When primary fixation of proximal femoral fractures with implants fails, revision osteosynthesis may be challenging.
Tracts of previous implants and remaining insufficient bone stock in the proximal femur pose unique problems for the treatment.
Intramedullary implants like proximal femoral nail (PFN) or surface implants like Dynamic Condylar Screw (DCS) are few of the
described implants for revision surgery. There is no evidence in the literature to choose one implant over the other. We used the
reverse distal femur locking compression plate (LCP) of the contralateral side in such cases undergoing revision surgery. This
implant has multiple options of fixation in proximal femur and its curvature along the length matches the anterior bow of the femur.
We aimed to evaluate the efficacy of this implant in salvage situations.

Materials and Methods: Twenty patients of failed primary proximal femoral fractures who underwent revision surgery with
reverse distal femoral locking plate from February 2009 to November 2012 were included in this retrospective study. There were
18 subtrochanteric fractures and two ipsilateral femoral neck and shaft fractures, which exhibited delayed union or nonunion. The
study included 14 males and six females. The mean patient age was 43.6 years (range 22—65 years) and mean followup period
was 52.1 months (range 27—-72 months). Delayed union was considered when clinical and radiological signs of union failed to
progress at the end of four months from initial surgery.

Results: All fractures exhibited union without any complications. Union was assessed clinically and radiologically. One case of
ipsilateral femoral neck and shaft fracture required bone grafting at the second stage for delayed union of the femoral shaft fracture.
Conclusions: Reverse distal femoral LCP of the contralateral side can be used as a salvage option for failed fixation of proximal
femoral fractures exhibiting nonunion.
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implants fails, revision surgery is a challenge because of
tracts of previous implants and inadequate purchase.

INTRODUCTION

urface implants (extramedullary) like a dynamic

hip screw (DHS), dynamic condylar screw (DCS),
proximal femoral locking compression plate (LCP),
or intramedullary implants such as proximal femoral
nail (PFN) are commonly used for the fixation of proximal
femoral fractures. When primary fixation with these
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Over a period of 4 years, we have used reverse distal
femur (DF) LCP of the contralateral side undergoing
revision surgery. In this study, we aimed to evaluate the
results of this implant in salvage conditions.

MATERIALS AND METHODS

20 patients (14 men and 6 women) with failed primary
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proximal femoral fractures were treated using reverse distal
femoral LCP of the contralateral side, from February 2009
to November 2012. There were 18 subtrochanteric fractures
and two ipsilateral femoral neck and shaft fractures, which
exhibited delayed union or nonunion. The mean age was
43.6 years (range 22-65 years). All patients were examined
pre- and postoperatively by two senior orthopedic surgeons
at a Level [ trauma center. Reverse distal femoral LCP was
used for revision surgery in all cases of failed proximal
femoral fractures [Table 1]. All of these cases either exhibited
delayed or nonunion following the primary treatment.

Cases of intertrochanteric fractures (including those with
fresh fractures and those exhibiting nonunion) were not
treated with this implant.

The surgery was performed at an average of 7.5 months
(range 4-18 months) after the initial surgery. Among
these cases, five patients had already undergone multiple
operations with conventional intramedullary or surface
implants, although clinical or radiological union was not
achieved. Of the 20 cases undergoing revision surgery, initial
fixation was performed with intramedullary implants (PFN)
in 17 and surface implants (DHS) in three.

In one case of nonunion ipsilateral neck and shaft femur, we
used autologous fibula graft in the neck femur for adequate
purchase of screws. In 14 cases of subtrochanteric delayed
union corticocancellous bone graft was used.

Table 1: Distribution of nonunion cases according to the type
of fracture

Type of fracture

Nonunion with
implant failure

Nonunion without
implant failure

1
0

Subtrochanteric

Ipsilateral neck
with shaft femur

Operative procedure

All patients were operated in a lateral position on a
radiolucent table under epidural anesthesia. The previous
implant was removed. Closed reduction in five cases was
achieved by manipulation with tens nail of appropriate size.
In nonunion cases, fracture site was exposed, freshening of
bony ends was done, and then fixation under compression
mode was achieved with the plate.

While fixing the plate, first unicortical screw was inserted
in the distal fragment and kept loose to allow the plate to
flip and allow insertion of the proximal screw in desired
anteversion. This trick also helps to insert the plate
according to the anterior bowing of the shaft femur. While
inserting proximal screws, C-arm is used to confirm their
placement in the neck in anteroposterior and lateral views.
Depending on the orientation of the plate, previous screw
tracts, and bone stock, appropriate screw hole is chosen to
insert the screw which is locking most of the times. However
on some occasions, we have also used nonlocking screws
into these proximal holes to get purchase in good bone.

REesuLTs

All the twenty patients were followed up clinically and
radiologically over a mean period of 52.1 months (range
27-72 months). In 14 cases of subtrochanteric fractures
with delayed or nonunion, we performed autologous
iliac crest bone grafting during osteosynthesis with distal
femoral LCP. In one case of ipsilateral femoral neck and
shaft fracture, the autologous fibula was inserted into the
head and neck of the femur and autologous iliac crest bone
grafting was performed for the femoral shaft fracture. In this
case, autologous iliac crest bone grafting was performed
again after 5 months, due to delayed union of the femoral
shaft.

Figure 1: (a) X-ray left hip joint with thigh anteroposterior view showing comminuted subtrochanteric fracture femur (b) long proximal femoral
nail with nonunion at 9 months after primary fixation. (c) The implant was removed and revision fixation was performed in the compression mode
with reverse distal femoral locking compression plate. The radiographs show union at the 4-month followup
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All twenty cases had union without any complications. None
of the case required revision fixation.

DiscussioN

Subtrochanteric, ipsilateral neck and femoral shaft fractures
are high-energy injuries in young patients. The overall
incidence of nonunion or delayed union of subtrochanteric
fractures and subsequent failure for any type of fixation
varies from 7% to 20%.!- Saarenpaa et al. (2009) reported
a reoperation rate of 8.2% with the use of DHS.* Moreover,
various studies have reported that the failure rate of gamma
nails ranges between 12.7% and 15%.%° In addition, with
regard to the use of PFN, Uzun et al.® (2009) reported a
nonunion rate of 5.7% and a reoperation rate of 14.3%,
whereas Takigami et al.” (2008) reported a reoperation
rate of 4%.

In cases where primary fixation with conventional
implants fails, revision osteosynthesis may prove to be
challenging for the operating surgeon due to several
reasons. First, the entry point and reamed canal of the
previous intramedullary implant may pose problems
for the insertion of a new intramedullary implant with
better angulation and alignment. Second, there may
be insufficient bone stock in the proximal femur due to
the previous surgeries. In such cases, revision surgery

Figure 2: Lateral radiograph of the femur with hip joint showing the
anterior curvature of the distal femoral locking compression plate, which
matched the anterior bow of the femur

with surface implants such as DHS/DCS may also be
difficult due to inadequate purchase of the screw in the
femoral head. Third, in cases of nonunion, fixation in
compression mode is desirable. The distal femoral LCP
has combiholes. One part of combihole is for locking
screw and another for conventional nonlocking screw.
The nonlocking screw is inserted in nonlocking part of
combihole to achieve compression. Nevertheless, in cases
that have undergone multiple operations, it is difficult to
achieve compression with conventional intramedullary
implants. Implants such as PFIN, DHS, or DCS can be used
for revision surgery in such challenging cases. However,
distal femoral LCP can be used to achieve stable fixation
in compression mode [Figure 1a and b]. We preferred to
use reverse DF LCP of the contralateral side due to the
unique features.

There are multiple options for screw insertion in the
proximal femur LCP. The proximal screws of the distal
femoral LCP are at different angles as compared with the
screws used in previous fixation methods such as PFN, DHS
or DCS. Hence, better purchase can be obtained in the
remaining bone stock of the proximal femur. The curvature
of the distal femoral plate, designed for the contralateral
side, corresponds satisfactorily with the anterior bow of
the proximal femur [Figure 2]. Fixation using a long plate
may be obtained by a minimally invasive surgical approach
[Figure 3].

Although proximal femoral LCP was available for use as
a fixation option, we chose not to use this method due
to the lack of anterior curvature, as well as the limited
options available for inserting screws in the proximal
femur.

In our series, we had a case of ipsilateral neck femur with
shaft femur. This 22 year male was operated four times
and exhibited nonunion of neck as well as shaft femur with
implant failure. We removed the broken PFN and inserted

a minimally invasive surgical approach. An elastic titanium nail with a
diameter of 3 mm was used for reduction, and the plate was passed
in minimally invasive manner
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4

.

Figure 4: (a) Anteroposterior and lateral radiographs of a 22-year-old man showing nonunion of ipsilateral femoral neck and shaft fracture
following four previous surgeries using a dynamic hip screw and a long proximal femoral nail. Due to repeated surgeries, the proximal femoral
bone stock was inadequate. (b) After removal of the implant, autologous fibula bone grafting was performed in the femoral neck, followed
by fixation with a reverse distal femoral locking compression plate. Radiographs at the 4-month followup show the union of the femoral neck
fracture. However, the femoral shaft fracture shows delayed union. (c) Radiographs demonstrating union of the femoral shaft fracture at

3 months after bone grafting

autologous fibula into the neck to fill the large voids created
by previous implants. Then fixation with reverse distal
femoral LCP was done [Figure 4a-c]. The femoral neck
fracture exhibited union within 4 months, whereas the
femoral shaft fracture required bone grafting for delayed
union at a second stage.

Some reports of the successful use of reverse DF LCP
for proximal femoral fractures have been published.®!!
Ma et al.? recommended the use of a reverse, less-invasive
stabilization system-DF (LISS-DF) plate for proximal femoral
fractures that are unsuitable for femoral nailing. In their case
series, they reported that complete union was achieved in
twenty patients treated with reverse LISS, with an average
followup of 24 months.

Furthermore, a comparative study of 46 patients with
osteotomies for young adult hip pathology indicated that
the reverse distal femoral LCP was stiffer, was easier to
use, and provides increased screw placement options
as compared to the standard proximal femoral locking
plates.’? A few comparative studies have evaluated the
effectiveness of PFN and reverse LISS-DF plates for
proximal femoral fractures. Han et al.’® concluded that
the use of reverse LISS DCP more effectively avoided
coxa vara and recommended its use for patients with
very severe osteoporosis. Moreover, Haq et al.'* (2014)
concluded that PFN was a better implant as compared to
reverse distal femoral LCP for intertrochanteric fractures
with a compromised lateral wall.

A limiting factor of the distal femoral plate is that the
locking screw holes are oriented according to the distal
femoral bone anatomy; hence, while inserting screws in the
anteverted femoral neck, the lateral radiograph should be
carefully evaluated intraoperatively. We recommend that
the plate should be fixed first with unicortical conventional

screws in the distal fragment, which will allow the plate to
be flipped in the coronal plane to facilitate the insertion of
screws with the correct femoral neck anteversion. Thus,
this limitation can be overcome by first applying the plate
loosely to the bone, and then selecting an appropriate
locking hole from one of the many options available for
the proximal screw insertion. The different orientation of
the screws helped us obtain good purchase in previously
operated cases.

The limitation of our study is that it is a retrospective study
with no control group and small number of patients.

To conclude, reverse distal femoral LCP of the contralateral
side can be used as a salvage option for failed fixation of
proximal femoral fractures exhibiting nonunion.
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