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ABSTRACT

Introduction: One of the most frequent hip fractures, particularly in older people with osteoporotic bones, is an inter-trochanteric
fracture. These fractures are typically brought on by low-energy trauma such as minor falls. Internal fixation is the preferred course
of management of inter-trochanteric femur fractures. For trochanteric fractures, there are several types of internal fixation devices,
such as PFN (proximal femoral nail), DHS (Dynamic Hip Screw) or PFLCP (proximal femoral locking compression plate).

Aims/ objective: To evaluate the effectiveness of DHS, PFN, and PFLCP using Harris Hip Score and investigate any potential
shortcomings of these modalities, particularly PFLCP, for treating inter-trochanteric fractures.

Materials and Method: 68 patients with close inter-trochanteric fractures within 2 weeks of recruitment were included in our study.
Internal fixation was done with the help of either PFN (proximal femoral nail), DHS (Dynamic Hip Screw) or PFLCP (proximal femoral
locking compression plate). Every patient was monitored for three months at a time, after which their radiological and clinical statuses
were evaluated. This process continued every three months for a total of one year. According to the Harris hip scoring method,
findings were analyzed at one, three, six, and twelve months.

Results: Most of the patients were managed with PFN (51.47%) followed by DHS (32.35%) and PFLCP (16.18%). According to AO
classification, 29 patients (42.65%) patients were stable and 39 patients (57.35%) were unstable. There was significantly better
improvement with respect to Harris hip score in patients receiving PFN internal fixation as compared to other method at 3 and 6
months of follow-up (p<0.0001) however at 12 months of follow-up, all the group were similar with respect to Harris hip score
(p>0.05).

Conclusion: Compared to DHS and PFLCP, PFN offers higher rotation stability, a lower rate of mechanical failure, shorter surgical
times, early rehabilitation, and a speedier union. DHS is less expensive for implants and requires less surgical skill. In some difficult

comminuted unstable osteoporotic inter-trochanteric fractures, PFCLP appears to be a viable substitute for PFN and DHS.

Keywords: Inter-trochanteric Fracture, Internal Fixation, Harris Hip Score, Functional Outcome.

INTRODUCTION

ip fractures can result in disability, a lower quality

of life, and a higher mortality rate. They are a

serious public health concern. Globally, hip
fractures afflict about 1.5 million people annually, with
Europe having the highest rates and Africa having the
lowest. 2 As the number of senior individuals rises, there
will likely be a rise in hip fractures. Global estimates place
the incidence of hip fractures at 2.6 million by 2025 and
6.25 million by 2050.%3 There are two primary forms of hip
fractures: intracapsular (cervical) and extracapsular
(trochanteric or inter-trochanteric). Hip fractures are a
heterogeneous collection of fractures.

The vast majority of patients with trochanteric and inter-
trochanteric hip fractures are frail individuals who have a
propensity to fall and a higher risk of serious illness and
death. 47

One of the most frequent hip fractures, particularly in
older people with osteoporotic bones, is an inter-
trochanteric fracture. These fractures are typically brought

on by low-energy trauma such as minor falls. Internal
fixation is the preferred course of management of inter-
trochanteric femur fractures. For trochanteric fractures,
there are several types of internal fixation devices, such as
PFN (proximal femoral nail), DHS (Dynamic Hip Screw) or
PFLCP (proximal femoral locking compression plate).

The dynamic hip screw (DHS) with slide plate assembly is
the most widely utilized device. Many people still believe
that the Dynamic Hip Screw (DHS) is the best option for
managing inter-trochanteric fractures. 8

The benefits and drawbacks of the DHS have been
thoroughly examined in a number of previous research
studies.” As a collapsible fixation device, it allows the
fragment nearest to it to collapse or settle on it in search
of a stable position. Numerous studies have demonstrated
that treating stable fractures with a DHS alone can yield
excellent outcomes. The unstable fractures are the hardest
to treat with a DHS by themselves. In unstable fractures,
the rates of complications such as screw cut out, limb
shortening, proximal femoral varus deformity, as well as
nonunion are higher than in stable fractures.
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The proximal femoral nail (PFN), a novel medullary device
created in 1996 by Arbeitsegmenin Schaftfur Osteo
Synthes Fragen (AO/ASIF), is likewise collapsible, centra-
medullary, bio-mechanically sounder, and has increased
rotational stability. Numerous studies demonstrate the
limitations of PFN, as evidenced by the fact that implant
failure in complex unstable inter-trochanteric fractures
(fracture of the greater trochanter in combination with
comminution of proximal femur lateral wall) can manifest
as non-union, secondary varus collapse, proximal screw
cutout, or revision surgery. ¥

Proximal femoral locking compression plate (PFLCP), the
newest implant, is presently being used in clinical settings.
Numerous studies demonstrate its advantages over DHS
and PFN, particularly in cases that involve comminuted
osteoporotic unstable fractures with shattered lateral wall

support. 1!

Our study aims to evaluate the effectiveness of DHS, PFN,
and PFLCP using Harris Hip Score and investigate any
potential shortcomings of these modalities, particularly
PFLCP, for treating inter-trochanteric fractures.

MATERIALS AND METHODS

This was an observational and prospective study
conducted on patients of closed inter-trochanteric fracture
at Department of Orthopaedics of SKMCH, Muzaffarpur
from September 2021 to August 2022. Study was started
after approval from institutional ethics committee and
patients were enrolled after taking written informed
consent from the patients of closed inter-trochanteric
fracture after providing them participant information
sheet in their local language as per the guidelines of good
clinical practice and declaration of Helsinki.

Inclusion Criteria: Patients of either sex with age greater
than or equal to 18 years with close inter-trochanteric
fractures within 2 weeks of recruitment were included in
our study.

Exclusion Criteria: Patients with any medical
contraindication to general or regional anaesthesia or
patients with pathological or compound fracture or
patients with multiple trauma or patients with neuropathy
or patients on chemotherapy or radiotherapy were
excluded from the study.

Every patient had a history obtained, including the type of
injury and the amount of time since it occurred. Every
patient had a comprehensive investigation and clinical
evaluation. Patients underwent pre-anesthesia
examinations the day before surgery, surgical sites were
prepped, and informed consent was obtained from each
patient or their companions. Thirty minutes before to the
induction of anesthesia, each patient was administered a
single dose of antibiotic. Internal fixation was done with
the help of either PFN (proximal femoral nail), DHS
(Dynamic Hip Screw) or PFLCP (proximal femoral locking
compression plate). Every patient received an |V antibiotic
for seven days. Analgesic was used to ease pain. In

accordance with protocol, wound dressings were applied
on the third post-operative day or as needed to ensure
proper care. After surgery, on days 10 and 12, stitches
were taken out.

Figure 1: A) PFN; B) DHS & C) PFLCP Methods of Internal
Fixation on Inter-Trochanteric Fracture

Every patient was monitored for three months at a time,
after which their radiological and clinical statuses were
evaluated. This process continued every three months for
a total of one year. According to the Harris hip scoring
method, findings were analyzed at one, three, six, and
twelve months. Haris hip scoring is based on following four
parameters:

e  Pain relief: 44 points

e  Function: 47 points

e Range of motion: 5 points

e Absence of deformity: 4 points

Total score is 100 and patients with score less than 70 is
rated poor, 70-79 is fair outcome, 80-89 is considered good
result and score of 90-100 is excellent result. 1

Statistical Analysis:

Data collected from patients with close inter-trochanteric
fracture was represented in tabular form using Microsoft
Excel 365 and then transferred to SPSS version 24 for
further statistical analysis. Chi-square test was used to
check statistical significance of difference between various
groups with respect to mode of injury, type of fracture and
type of internal fixation. One-way ANOVA was used to test
statistical significance between various groups with
respect to Harris Hip Score with P-Value of less than 0.05
as measure of statistical significance.

OBSERVATIONS & RESULTS

There were 68 patients in our study out of which 37
(54.41%) were male and 31 (45.59%) were female. Mean
age of the patients were 63.61 * 6.23. Mode of injury of
the patients and type of internal fixation is summarized in
Table 1.

Most of the patients were managed with PFN (51.47%)
followed by DHS (32.35%) and PFLCP (16.18%). There was
no significant difference between groups with respect to
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age, sex or mode of injury (p>0.05). Mode of injury of most According to AO classification, 29 patients (42.65%)

of the patients was domestic fall (64.71%) followed by RTA patients were stable and 39 patients (57.35%) were

(35.29%). unstable. There was no significant between groups of
patients undergoing different type of internal fixation with
respect to stability of fracture as per AO classification.

Table 1: Distribution of patients with respect to type of internal fixation and mode of injury

Type of Internal Total (%) Mode of Injury P-Value
Fixation n=68 Road Traffic Accident (RTA)  Domestic Fall = (Chi-Square Test)
PFN 22 (32.35) 7 15 0.92
DHS 35(51.47) 13 22
PFLCP 11 (16.18) 4 7
Total (%) 68 (100.00) 24 (35.29) 44 (64.71)

PFN: Proximal Femoral Nail; DHS: Dynamic Hip Screw; PFLCP: Proximal Femoral Locking Compression Plate

Table 2: Stability of fracture with respect to AO classification in different groups

Type of Internal Stable Unstable P-Value
Fixation Al A2 A3 (Chi-Square Test)
PFN 04 06 12 0.59
DHS 03 13 19
PFLCP 1 2 8
Total (%) 8 (11.76) 21(30.88) 39 (57.35)

PFN: Proximal Femoral Nail; DHS: Dynamic Hip Screw; PFLCP: Proximal Femoral Locking Compression Plate

Figure 2: Distribution of Patients with respect to Stability and Type of
Internal Fixation
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Table 3: Comparison of Harris Hip Score between different type of internal fixation
Time PFN DHS PFLCP P-Value
(One way ANOVA)
1 Month 44.42 +7.84 38.03+6.17 36.01+6.08 0.007
3 Months 7196+10.93 60.53+9.19 53.05+7.31 <0.0001
6 Months 88.47 +5.14 81.87+6.55 75.93+8.26 <0.0001
12 Months 95.02 +6.20 92.13+6.48 89.3918.23 0.07
P-Value (Repeated Measure ANOVA) <0.0001 <0.0001 <0.0001

PFN: Proximal Femoral Nail; DHS: Dynamic Hip Screw; PFLCP: Proximal Femoral Locking Compression Plate
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Figure 3: Harris Hip Score between different type of internal fixation Harris Hip
Score between different type of internal fixation
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There was significantly better improvement with respect to
Harris hip score in patients receiving PFN internal fixation as
compared to other method at 3 and 6 months of follow-up
(p<0.0001) however at 12 months of follow-up, all the
group were similar with respect to Harris hip score (p>0.05).

DISCUSSION

The preferred course of therapy for inter-trochanteric
fractures nowadays involves either closed or opened
reduction and internal fixation. Conservative methods of
treating these fractures are now obsolete and should only
be considered in the most severe cases of morbidity. The
optimal internal fixation device for inter-trochanteric
fractures remains a matter of controversy despite a large
number of research, particularly in the case of
unstable complex comminuted type fractures.

In our study, patients mostly belonged to the fifth and
seventh decade. Cleveland et al. noted that senile
osteoporosis, limited muscle mass for absorbing trauma
energy, and poor vision all contribute to an increased risk of
inter-trochanteric fractures in the elderly.* Male average
age was reported by Ahrengart L, Tornkvist H, Fornander P,
et al. to be 80 years, while female average was 78 years. *
71.3 years was the average age reported by Tyllionksi M et
al.> The average age of the population in our study is
63.61 years, which is lower than the average age in the
studies stated above. This is likely due to factors such as
early osteoporosis, reduced life expectancy, and a poorer
quality of life among Asians, particularly in developing
nations like India.

The male to female ratio in our study was 1.2:1, which is
different from the majority of the published literature. In
this age range, girls in this region of India are primarily
restricted to their homes. 161°

6 Months 12 Months

PFLCP

Accurately classifying the type of injury is exceedingly
challenging. RTA and home fall are the two main groups into
which we separated the modes of injury. The highest
number of instances was recorded in domestic fall based on
this classification. Cummings and Nevit state that elderly
patients lack strength, insufficient local shock absorbers,
and insufficient defensive reflexes to lessen the energy of
falls. 2 According to Keneth J. Koval and Joseph D.
Zuckerman, simple falls account for 90 percent of hip
fractures in elderly people. 2

The fracture pattern in the current investigation was
categorized using the AO classification system. Stable
fracture configuration was present in 10 out of 22 instances
in the PFN group, 16 out of 35 cases in the DHS, and 3 out
of 11 cases in the PFLCP. In the current study, 39 (57.35%)
of the 68 patients had unstable fractures, while 42.65% of
the 62 patients overall had stable fractures. Larsson S.,
Friberg S. et al. reported a series of 35% stable and 65%
unstable inter-trochanteric fracture; Wolfgang et
al. reported 79% stable and 21% unstable type fracture
whereas Neilson, B.P. et al. documented 28% stable and
72% unstable inter-trochanteric fracture. 2224

According to our research, the average operating time for
the PFN group was 61 minutes, the DHS group was 47
minutes, and the PFLCP group was 74 minutes. This is
consistent with earlier research. The average PFLCP
operating time for 13 cases of multi-fragmentary unstable
inter-trochanteric fractures, as described by Wie Ting Lee et
al., was 151.3 minutes, whereas the mean operating time
for stable fractures was 116 minutes.”> Nayer asif et al.
found that the average operating duration for 27 patients
undergoing PFLCP procedures was roughly 75 minutes. 2°

For comparison in the current study, we employed the
Harris Hip Score. The PFN group's mean score at three and
six months demonstrates a considerable improvement
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when compared to the other groups. However, at one year
of follow-up, the Harris Hip Score for patients from different
groups reveals little differences in their functional
condition.

A prospective study was conducted by Domingo LJ, et al. on
295 patients who received PFN treatment for inter-
trochanteric fractures. At one, three, and six months,
clinical and radiological controls were carried out. They
demonstrated that 71% of the former walking ability was
regained.”’ Mean Harris Hip Scores of 80.10 for stable
fracturesand 69.10 for unstable multi-fragmentary
fractures managed by PFLCP were reported by Wei Ting Lee
et al. in their study.? In 18 patients undergoing treatment
with PFLCP, Govindasamy et al. found a mean Harris Hip
Score of 85.5 (83-94) with no unsatisfactory results.®
According to Mohsen Mardani et al., patients undergoing
treatment with DHS had a Harris Hip Score of 87.08 for
stable fractures and 84.61 for unstable fractures
whereas patients managed with PFLCP had a score of 85.43
for stable fractures and 81.20 for unstable fractures.®

CONCLUSION

Management with PFN had good to outstanding results.
Compared to DHS and PFLCP, PFN offers higher rotation
stability, compression at the fractured site, a shorter lever
arm, a lower rate of mechanical failure, fewer days in the
hospital, quick mobilization, reduced blood loss, shorter
surgical times, early rehabilitation, and a speedier union. In
comparison to PFN and PFLCP, DHS is less expensive for
implants, exposes patients to less radiation, and requires
less surgical skill. In some difficult comminuted unstable
osteoporotic inter-trochanteric fractures, proximal femoral
locking plate appears to be a viable substitute for PFN and
DHS because it locks the fracture in the reduced position
that the surgeon accomplished without requiring controlled
collapse.
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