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Abstract

Introduction: The conservative treatment of intertrochanteric (IT) fracture has high complication rate.
The operative management of intertrochanteric fractures are sucussful. Commonly used implants for
fixation of IT fractures are dynamic hip screw (DHS) and proximal femur nail (PFN). Debate still
continues regarding the optimal implant for IT fractures. We aim to compare the results of DHS and PFN
in the treatment of IT fractures at our institution.

Materials and Methods: This is a prospective randomized comparative study of 40 patients of IT
fractures treated surgically. Patients were divided equally into 2 groups of 20 each, with patients in
group-A treated with DHS and those in group-B PFN. The functional outcome was evaluated based on
Harris Hip Score (HHS). The radiographic outcomes was based on non-union or mal-union, femoral head
necrosis, cut-out, periimplant fracture.

Results: The Harris Hip Score in the D.H.S group at 1 month (Avg. 24.4) was less than that of the P.F.N
group (Avg. 33), p<0.05. During follow-up period, Group PFNA improved from 33+ 2.99 to 87.62 +
7.53, and Group DHS improved from 24.4 + 2.98 to 74.44 + 7.95. Patients in PFN group had fewer
complications as compared to those in DHS group and the difference was statistically significant.
DISCUSSION: the most important result is that patients treated with the PFN technique exhibited
functional improvement as early as 6 months after surgery, unlike DHS-treated patients. In practice, this
means that PFN treatment is associated with faster improvement in quality of life than the DHS
technique.

Conclusion: PFN is better than DHS, as indicated by significantly less total complications, less
reoperation rate, and higher postoperative HHS.

Keywords: Intertrochanteric, fracture, DHS, PFN

Introduction

Hip fracture is a severe and common injury that occurs predominantly in the elderly 31, It is
the leading cause of morbidity and mortality in this population 6. The incidence of
intertrochanteric (IT) fractures of the femur is race- and sex dependent, and varies across
countries. These fractures have a long-term impact on the quality of life of patients and their
carers. The functional outcomes of patients with intertrochanteric fractures can be surprisingly
poor, and many become limited to ambulation within the home and dependent on carers for the
activities of daily living [/l The various treatment options for intertrochanteric fractures are
operative and nonoperative.

The conservative approach has high complication rate. The common problems of prolonged
immobilization, decubitus ulcers, urinary tract infection, joint contractures, pneumonia, and
thromboembolism contribute to the high mortality rate. The increased incidence of varus
deformity and shortening results in poor function. The operative management of
intertrochanteric fractures has evolved since usage of fixed nail plate, dynamic hip screws to
which several modifications have been added to intramedullary devices.
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The dynamic hip screw (DHS) fixation device is widely used
for the surgical treatment of intertrochanteric fractures of the
femur & 9. This device is considered to be the gold standard
for management of these fractures in the elderly ©°. In 1996,
AO/ASIF developed the proximal femoral nail (PFN) as an
intramedullary ~ fixation  device for  pertrochanteric,
intertrochanteric, and subtrochanteric fractures of the femur
(11 The PFN is a minimally-invasive implant and a good
treatment option for fractures of the proximal end of the
femur, particularly when closed reduction is possible [,

But there is a debate as which implant should be used in
unstable IT fractures with special mention to osteoporotic
bone and old age. Our study was aimed at comparing the
dynamic hip screw (DHS) with the Proximal femur nail
(PFN) in the surgical management of unstable
intertrochanteric fractures prospectively.

Materials and methods

This is a randomized control trial conducted between June
2016 to June 2017 at the Govt McGann hospital, SIMS,
Shivamogga. After obtaining ethical clearance from the
institutional ethical committee, 40 cases with post traumatic
unstable IT fracture of femur in elderly patients who were
treated surgically either with DHS or PFN were included for
the study. Consent was taken from all participants of the
study. Exclusion criteria were: pathological fractures or the
presence of metastatic disease, poly-trauma, severe
osteoarthritis, chemotherapy, ASA score V, patients with
other associated injuries.

The patients were divided into two demographically identical
groups of 20 patients each. The patients were randomly
divided into the 2 groups based on the computer generated
random numbers. The patients in Group-A were surgically
treated with Dynamic hip screw (DHS) and the patients in
Group-B were surgically treated with a Proximal femur nail
(PFN).

Patients were operated on as soon as any necessary
optimisation of existing medical comorbidities was
completed. Prior to fixation, all the fractures were reduced on
a fracture table under fluoroscopic guidance, and prophylactic
antibiotics were given. In patients having PFN fixation,
weight bearing ambulation and rehabilitation was commenced
on day 2. The extent of weight bearing was decided by the
operating surgeon based on the stability of the fracture. In
patients having DHS fixation, non-weight bearing ambulation
with walking aid was commenced on day 2.

The intra- and post-operative  outcomes included
osteosynthesis complications, and postoperative Harris Hip
Score (HHS). The radiographic outcomes (non-union or mal-
union, femur shaft fracture after implant removed, femoral
head necrosis, cut-out, periimplant fractures) was assessed
immediately at 1, 2, 3, 6, 9, 12 months postoperatively or at
the final follow-up. The mean follow-up was 10 months and a
maximum follow-up was 1 year and a minimum follow-up
was 9 months.

Mal-union was defined as less than 50% contact between the
proximal and distal fragments or collodiaphyseal angle (CCD)
of less than 120°. Non-union was defined as lack of union
after six months of follow-up. Deep wound infection and
superficial wound infection was respectively defined as an
established infection beneath the fascia requiring surgical
revision and a cutaneous or subcutaneous infection requiring
antibiotic therapy. Implant failure was defined as any
condition which would necessitate revision surgery with
change of implant. All other complications were noted.

Results

The study included 40 elderly patients of IT fracture of femur
divided into two groups. Both the groups were equal, identical
and demographically matched. The overall mean age was 76.8
(range 66-85) years with 56% of the patients being female
and 44% males. 86% of the patients were either independent
community ambulatory or community ambulant and the rest
14% of the patients were home ambulant or used assistive
devices for ambulation prior to the IT fracture of femur. mean
follow-up period was 53 months (range, 48-60 months).

The Harris Hip Score in the D.H.S group at 1 month (Avg.
24.4) was less than that of the P.F.N group (Avg. 33), p<0.05.
During follow-up period, Group PFNA improved from 33+
2.99 to 87.62 £ 7.53, and Group DHS improved from 24.4 +
298 to 74.44 = 7.95. Since 12 months postoperatively,
significant differences existed in postoperative HHS between
the two groups (P<0.05), and Group PFNA was higher than
Group DHS in terms of postoperative HHS.

Duration of surgery was more for DHS compared to PFN.
The duration of surgery as calculated from the time of
incision to skin closure was counted in each case. The average
duration of surgery for the PFN (Avg. time 38 min) was
significantly shorter then DHS (Avg. time 57 min). Blood loss
was measured by mop count and collection in suction drain.
Blood loss was more for DHS. The average blood loss in the
PFN group was 100 ml and in the DHS group was 250 ml. 05
out of 25 patients in DHS group required blood transfusion
either intra or postoperatively. Patients in PFN group had
fewer complications as compared to those in DHS group and
the difference was statistically significant (Table-1).

Table 1: Complications of DHS and PFN

Complications DHS Group | PFN Group
Pressure sores 2 0
Deep vein thrombosis
Periprosthetic fracture
Limb length discrepancy
Malunion
Nonunion
Implant cutout
Infection
Re-operation rate

DR |N[(R|N( SR
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Discussion

The debate continues about how best to select implant of
intramedullary fixation or extramedullary fixation for
stable/unstable 1T fractures, and there has not been a
conclusive answer in the literature whether stable IT fractures
are excellently treated with a Dynamic hip screw(DHS) or a
proximal femoral nail( PFN) [? 131 Some randomized clinical
trials (RCTs) found no difference of implants in long-term
functional outcome between the two devices 61, Bhandari et
al. 4 reported that there were no large differences in IT
fractures risk between the DHS and the PFN. Nevertheless, a
meta-analysis reported that a higher reoperation rate occurred
after a DHS 31, Jones et al. [** concluded a DHS should not
be recommended for stable IT fractures. Because there were
higher fixation failure rates, postoperative femoral fractures in
particular after DHS fixation.

In this study, we compared PFN and DHS fixations for the
treatment of IT fractures. Our results suggested that PFN
device was better than DHS device, as indicated by
significantly less total complications, less orthopaedic
complications, less post-operative femoral fractures after
implant removal, less reoperation rate, and higher
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postoperative HHS. Furthermore, our results highlight the fact
that patients with IT fractures may not always need DHS
fixation, which, though a satisfactory short-term effect, carries
an increased risk of post-operative problems and
complications.

Saudan et al. 1 concluded that intramedullary nails (such as
the PFN) offer no advantage over extramedullary devices
(such as the DHS) for the treatment of intertrochanteric
fractures caused by low-energy trauma (AO types 31.Al and
31.A2). Another study [71 compared functional recovery 1
year after trochanteric nail or DHS repair. Final assessment
was conducted over the phone, and no between-group
differences in recovery scores were found. In a randomised,
prospective  study comparing intramedullary  versus
extramedullary fixation, Baumgaertner et al. ['81 found no
differences between the groups in functional recovery rates.
Saarenpaa et al. 1 compared functional outcomes with the
DHS and Gamma Nail fixation systems in terms of
parameters including ability to walk and ability to dress and
undress both pre-operatively and 4 months after surgery.
Although there were no between-group differences in the use
of walking aids, in the DHS group, 4-month outcomes were
significantly better than pre-injury levels compared with the
Gamma Nail group.

In the current study, there was a significant loss of reduction
in patients in DHS group and hence more cases of malunion
and functional loss (lesser Harris hip score) was reported,
whereas no such loss of reduction, function (better Harris hip
score) occurred in the PFN-treated group (p=0.097), unlike in
the Saarenpai et al. study 1. The complication rate in PFN
group as compared to other studies previously mentioned
(most of them using the Gamma nails), was less as were well
versed with the technique and principles of PFN fixation, due
to the high volume of IT fracture cases we do at our center.
Hence we abided by the principles of PFN fixation in IT
fractures, therefore we could achieve good to excellent
results. Little et al. % also found that intramedullary nailing
enabled faster recovery of mobility.

Early stabilisation of unstable intertrochanteric fractures with
mechanically more stable implants (such as the PFN) enables
earlier weight bearing, recovery of ambulatory function, and
return to prefracture social and community function.
Intertrochanteric fractures involving the posteromedial wall or
lesser trochanter are considered unstable. In patients with
such fractures treated with the DHS, weight bearing is
delayed until bone union, so as to minimise collapse of the
fixation. However, if such fractures are treated with the PFN,
early weight bearing is allowed because the PFN is more
stable biomechanically. Thus, our PFN patients had better
ambulatory independence at 6 and 12 months.

Regarding functional recovery, Dujardin et al. 1 showed that
significant differences favouring the intramedullary nail group
were apparent 6 months after surgery. This is consistent with
the findings in the present study, where functional recovery
was faster in PFN treated patients in the first 6 months after
surgery. However, the authors found no differences in
walking ability or recovery of independence. The finding that
functional recovery in the first 6 months after surgery is
significantly poorer after DHS treatment is important, because
it is widely known that elderly patients require faster
recovery. Similar findings have been reported by Goulidakis
et al. 22 and Calderon et al. %1, Conversely, Eschler et al. [
found that patients treated with an extramedullary device
fared subjectively better. Ultimately, however, both groups
had similar functional recovery outcomes and no significant

loss of function at 1-year follow-up.

Taken together, these data indicate that despite similar final
scores, the most important result is that patients treated with
the PFN technique exhibited functional improvement as early
as 6 months after surgery, unlike DHS-treated patients. In
practice, this means that PFN treatment is associated with
faster improvement in quality of life than the DHS technique.
The intramedullary devices offer certain distinct advantages:
The implant itself serves as a buttress against lateral
translation of the proximal fragment. The intramedullary
location of the junction between the nail and lag screw makes
the implant stronger at resisting the binding forces. The
intramedullary device has a reduced distance between the
weight bearing axis and the implant that is a shorter lever arm.
An intramedullary device bears the bending load which is
transferred to the intramedullary nail and is resisted by its
contact against the medullary canal (load sharing device), the
intramedullary hip screw is a more biological method of
fixation. For the above mentioned reasons it was believed that
the intramedullary hip screw would be superior for the
fixation of intertrochanteric fractures.

Conclusion

At 1 year follow-up, unstable IT fractures treated surgically
with PFN fared better in terms of functional recovery,
functional outcome, and also had fewer orthopaedic and non-
orthopaedic complications and hence lesser re-operation rate
as compared to those treated with DHS. However PFN as
compared to DHS has a slight longer learning curve.

Disclosure
No external funding taken for the study and there is no
conflicts of interest, declared by the authors.
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