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Abstract

Background: Unstable intertrochanteric fractures of the femur are common among elderly individuals and are
associated with substantial morbidity, mortality, and loss of independence. The optimal surgical treatment
remains controversial, particularly in osteoporotic patients with comminuted fracture patterns. This study
compared the outcomes of osteosynthesis using Proximal Femoral Nail (PFN) and coxafemoral bypass using
Bipolar Hemiarthroplasty in elderly patients with unstable intertrochanteric fractures.

Methods: A total of 56 patients aged 60 years and above with comminuted unstable intertrochanteric fractures
(Evans Type III-V) were recruited. Patients were randomized into two groups: Group A underwent PFN fixation
(n=28), while Group B underwent Bipolar Hemiarthroplasty (n=28). Perioperative variables, complications,
mobilization status, and functional outcomes were evaluated over 12 months follow-up period using the Harris
Hip Score (HHS).

Results: The majority of patients were females, and trivial falls were the predominant mechanism of injury.
PFN was associated with significantly shorter operative duration and lower intraoperative blood loss.
Conversely, Bipolar Hemiarthroplasty enabled earlier mobilization and full weight-bearing. Harris Hip Scores
were significantly better in the hemiarthroplasty group during early follow-up; however, no statistically
significant difference was observed between the groups at one year. Implant-related complications were more
common in the PFN group, whereas prosthesis-related complications occurred infrequently in the
hemiarthroplasty group.

Conclusion: Both PFN and Bipolar Hemiarthroplasty provide satisfactory long-term outcomes in elderly
patients with unstable intertrochanteric fractures. Bipolar Hemiarthroplasty offers the advantage of early
rehabilitation, while PFN minimizes operative trauma. Treatment selection should be individualized according
to fracture characteristics, bone quality, patient comorbidities, and surgeon expertise.
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Introduction

Intertrochanteric fractures of the femur are among
the most common fragility fractures encountered in
orthopaedic practice and constitute a major public
health concern owing to the ageing population
worldwide. These fractures occur between the
greater and lesser trochanters of the proximal femur
and account for approximately 45-50% of all hip
fractures in elderly individuals. The incidence of
intertrochanteric fractures is expected to rise
substantially over the coming decades because of
increased life expectancy and the growing
prevalence of osteoporosis among older adults.
Elderly patients sustaining these injuries often
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present with multiple medical comorbidities,
making their management particularly challenging
and contributing to significant morbidity, mortality,
functional dependence, and healthcare expenditure
[1, 2].The primary goals in the treatment of
unstable intertrochanteric fractures are restoration
of pre-injury mobility, achievement of stable
fixation, early mobilization, and minimization of
complications  associated  with  prolonged
recumbency. Traditionally, internal fixation has
been considered the standard treatment modality.
Among contemporary fixation devices, the
Proximal Femoral Nail has gained widespread
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acceptance because of its  biomechanical
advantages, including a shorter lever arm,
loadsharing characteristics, minimal soft tissue
disruption, and improved rotational stability. PFN
has demonstrated satisfactory union rates and
functional outcomes in many studies involving
unstable fracture patterns [3, 4].

However, fixation failure remains a concern in
elderly patients with severe osteoporosis and
comminuted fractures involving posteromedial
cortical deficiency. Complications such as screw
cut-out, varus collapse, implant breakage, and the
need for delayed weight-bearing may compromise
postoperative recovery and increase the risk of
medical complications [5].

To overcome these limitations, primary bipolar
hemiarthroplasty has emerged as an alternative
treatment option for selected elderly patients with
unstable intertrochanteric fractures. Coxafemoral
bypass using bipolar hemiarthroplasty permits
immediate or early full weight-bearing, thereby
facilitating rapid rehabilitation and reducing the
incidence of complications related to prolonged
immobilization. Several investigators have reported
encouraging functional outcomes with
hemiarthroplasty, although concerns regarding
increased operative time, blood loss, and
prosthesis-related ~ complications  persist  [6-
8].Despite numerous studies comparing internal
fixation and arthroplasty, the optimal treatment
strategy for comminuted unstable intertrochanteric
fractures in elderly patients remains controversial.
Therefore, the present study was undertaken to
compare osteosynthesis using Proximal Femoral
Nail with coxafemoral bypass using bipolar
hemiarthroplasty in terms of perioperative
parameters,  complications, and  functional
outcomes in elderly patients with comminuted
intertrochanteric fractures of the femur.

Materials and Methods

This prospective interventional comparative study
was conducted in the Department of Orthopaedics
at Prathima Institute of Medical Sciences,
Karimnagar and Pratima Relief Institute of Medical
Sciences, Hanamkonda, Telangana from July 2021
to September 2022. A total of 56 elderly patients
presenting with comminuted unstable
intertrochanteric fractures of the femur were
recruited.

Inclusion Criteria

Patients aged 60 years and above, irrespective of
gender, acute closed comminuted or unstable
intertrochanteric fractures of the femur, Evans Type
I, IV, or V fractures, patients who were
ambulatory before sustaining the fracture, patients
medically fit to undergo surgery and willing to
participate and provide written informed consent.
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Exclusion Criteria

Patients with Evans Type I or II intertrochanteric
fractures, open fractures, pathological fractures
secondary to malignancy or metabolic bone
disease, neglected fractures presenting more than
three weeks after injury, polytrauma requiring
alternative treatment priorities, previous surgery
involving the ipsilateral hip, patients unwilling to
participate and unable to comply with follow-up.
The written informed consent was obtained from
all the participants and study protocol was
approved by the institutional ethics committee.
Study participants (n=56) were randomly allocated
equally into two treatment groups. Group A (n =
28) managed with osteosynthesis using Proximal
Femoral Nail and group B (n = 28) treated with
coxafemoral bypass using Bipolar
Hemiarthroplasty.

Detailed demographic and clinical history
regarding mechanism of injury, associated
comorbidities, and pre-injury ambulatory status
were recorded. General physical and systemic
examination, local examination of the affected limb
and necessary routine laboratory investigation were
conducted. standard radiographic evaluation
including AP X-ray of the pelvis with both hips and
lateral radiograph of the affected hip. Fracture
classification was done using Evans classification
and assessment of osteoporosis using the Singh
Index, wherever applicable.

Patients allocated to group A underwent fixation
using a standard proximal femoral nail under spinal
or combined spinal epidural anaesthesia. Patients in
group B underwent coxafemoral bypass using
bipolar hemiarthroplasty under regional
anaesthesia.

Postoperative rehabilitation

Group A: Quadriceps strengthening exercises
initiated on postoperative day one. Non-weight-
bearing or toe-touch ambulation with walker
support commenced according to fracture stability
and progression to partial and full weight-bearing
based on radiological evidence of fracture healing.

Group B: Bedside mobilization and sitting
initiated within 24-48 hours, full weightbearing
ambulation with walker support encouraged as
tolerated from the second postoperative day and hip
precautions were explained to prevent dislocation.

Follow-up: Patients were postoperatively evaluated
clinically and radiologically at3 weeks,6 weeks, 3
months, 6 months, 9 months, and 12 months. At
each follow-up visit, patients underwent clinical
examination, radiological assessment, pain and
ambulatory status, limb length discrepancy, and
associated complications.
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Statistical Analysis: The collected data was
extracted to Microsoft Excel sheet and analyzed
using SPSS v.26.0.Continuous variables were
expressed as mean and standard deviation, whereas
categorical variables were presented as frequencies
and percentages. Comparisons between the two
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groups were performed using independent Student's
t-test for continuous variables, Chi-square test for
categorical variables. A p-value <0.05 was
considered statistically significant.

Results

Table 1: Distribution of Patients According to Age

Parameter Group A (n=28) Group B (n=28)

Frequency | Percentage Frequency | Percentage
Age group (In years)
60-69 8 28.6% 25%
70-79 14 50% 15 53.6%
>80 6 21.4% 21.4%
Gender
Male 11 39.3% 10 35.7%
Female 17 60.7% 18 64.3%
Mode of Injury
Trivial fall 23 82.1% 24 85.7%
Road traffic accident 5 17.9% 4 14.3%
Evans classification
Type 111 12 42.9% 11 39.3%
Type IV 10 35.7% 11 39.3%
Type V 6 21.4% 6 21.4%
The majority of patients belonged to the 70-79 of cases (62.5%), reflecting the increased

years age group (51.8%). The mean age in the PFN
group was 73.6 £ 7.4 years, while that in the
Bipolar group was 74.2 + 6.8 years, with no
statistically significant difference between the
groups (p>0.05).Females constituted the majority

prevalence of osteoporosis in elderly women. Most
fractures resulted from low-energy trivial falls
(83.9%).Evans Type III fractures were the most
common unstable fracture pattern encountered
(Table 1).

Table 2: Intraoperative Variables

Intraoperative variable Group A Group B p-value
Duration of surgery (min) 69.4+12.6 97.8+14.9 <0.001
Blood loss (mL) 138.5+41.2 302.7 + 65.8 <0.001
Hospital stay (days) 10.8+£2.9 92+£25 0.028

Bipolar hemiarthroplasty required significantly longer operative time and resulted in greater intraoperative
blood loss, whereas the duration of hospital stay was significantly shorter (Table 2).

Table 3: Details of postoperative profile and Harris Hip Score during follow-up

Parameter Group A Group B p-value
Time to mobilization (days) 48+1.6 2.1+£0.8 <0.001
Full weight-bearing (days) 43.6+84 3.6+x14 <0.001
Harris Hip Score during follow-up

6 weeks 67.2+8.6 73.5+79 0.014

3 months 74.8+73 79.6 + 6.8 0.026

6 months 81.3+6.7 83.2+6.1 0.284
12 months 86.5+£6.3 88.1£5.8 0.337

Patients treated with bipolar hemiarthroplasty
achieved significantly earlier mobilization and full
weight-bearing. Bipolar hemiarthroplasty
demonstrated superior early functional recovery;
however, no statistically significant difference was
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observed in Harris Hip Scores at final follow-up
(Table 3).At one year, 76.8% of PFN patients and
78.6% of Bipolar patients achieved excellent-to-
good outcomes, with comparable long-term
functional results (Graph 1).
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Figure 1: Functional outcome at one year assessed by Harris Hip Score

Table 4: Postoperative complications
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Complication Group A Group B
Frequency Percentage Frequency Percentage

Superficial infection 01 3.6% 01 3.6%

Bed sore 02 7.14% - -

Pulmonary infection 02 7.14% 01 3.6%

Implant failure/cut-out 01 3.6% - -

Prosthetic dislocation - - 01 3.6%

Deep vein thrombosis 01 3.6% 01 3.6%

Limb shortening (>1 cm) 02 7.14% 01 3.6%

Reoperation 01 3.6% 01 3.6%

Discussion hemiarthroplasty in elderly patients with

Unstable intertrochanteric fractures of the femur in
elderly patients continue to represent a major
therapeutic challenge because of osteoporosis,
fracture comminution, multiple comorbidities, and
the need for rapid postoperative rehabilitation. The
present study compared Proximal Femoral Nail
fixation and coxafemoral bypass using Bipolar
Hemiarthroplasty (BHA) in 56 elderly patients with
comminuted unstable intertrochanteric fractures. In
the present study, females constituted the majority
of patients, and most fractures occurred following
trivial falls. These findings are consistent with the
epidemiological observations of hip fractures
among elderly osteoporotic women reported
worldwide. The increasing prevalence of
osteoporosis and longevity has contributed
significantly to the growing burden of unstable
intertrochanteric fractures in geriatric populations.
PFN demonstrated advantages with respect to

intertrochanteric fractures [8]. Zhou et al. also
reported significantly shorter operative time and
reduced blood loss with PFNA compared with
cementless bipolar hemiarthroplasty [9]. Ozkayin et
al., in their prospective randomized study, similarly
found that internal fixation procedures were
associated with less operative morbidity than
arthroplasty [12].Despite these perioperative
advantages, PFN-treated patients experienced
delayed mobilization because fracture healing and
implant protection necessitated restricted weight-
bearing. In contrast, bipolar hemiarthroplasty
enabled immediate or early full weight-bearing.

Early mobilization is particularly important in
elderly individuals because prolonged recumbency
predisposes them to pressure sores, respiratory
infections, venous thromboembolism, muscle
wasting, and loss of independence. Green et al. first
emphasized the benefits of prosthetic replacement

operative parameters. The mean duration of surgery in unstable intertrochanteric  fractures by
and intraoperative blood loss were significantly facilitating early rehabilitation and reducing
lower in the PFN group compared with the bipolar immobilization-related complications [6].

hemiarthroplasty group. Similar findings were
reported by Gormeli et al., who observed that PFN
involved less surgical trauma and lower
perioperative ~ blood  loss  than  bipolar
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Subsequently, Roy S et al. and Jalaluddeen MV and
Sandeep Set al. reported superior early
postoperative functional recovery among patients
treated with hemiarthroplasty [7, 10].
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In our study, Harris Hip Scores were significantly
better in the bipolar group during the early follow-
up period. However, by one year, both treatment
modalities  yielded  comparable  functional
outcomes. Similar findings have been reported by
Song et al., who demonstrated superior early
function after hemiarthroplasty but no significant
difference in final Harris Hip Scores [13]. Zhou et
al. also observed equivalent one-year functional
outcomes despite earlier ambulation among
arthroplasty patients [9]. Ozkayin et al. noted that
although  hemiarthroplasty  patients initially
regained mobility more rapidly, PFN-treated
patients eventually achieved similar and, in some
cases, superior activity levels during long-term
follow-up [12].

Complication profiles differed between the two
treatment groups. Implant-related complications
such as screw cut-out, fixation failure, and varus
collapse occurred predominantly in the PFN group.
These complications have been attributed to
osteoporotic bone, inadequate fracture reduction,
and severe posteromedial comminution. Desteli et
al. reported comparable observations, emphasizing
that fixation failure remains a concern in unstable
osteoporotic fractures treated with intramedullary
devices [11]. Conversely, prosthesis-related
complications,  particularly  dislocation  and
periprosthetic ~ fractures, were unique to
hemiarthroplasty. Nevertheless, these complications
were relatively infrequent and manageable.

Kumar et al. conducted a systematic review and
meta-analysis including studies published between
2005 and 2017 and concluded that PFN was
associated with lower blood loss, shorter operative
duration, reduced hospital stay, and lower mortality
rates compared with bipolar hemiarthroplasty [14].
Similarly, Chen et al., in a 2021 systematic review
and meta-analysis, reported that while arthroplasty
facilitated earlier weight-bearing, PFN offered
favourable perioperative outcomes and comparable
long-term function, without establishing clear
superiority of either modality [15] which supports
present study findings. The limitations of this study
include the relatively small sample size and 12
months follow-up period. Longer follow-up studies
incorporating quality of life assessments and
economic analyses are warranted.

Conclusion

Both Proximal Femoral Nail fixation and Bipolar
Hemiarthroplasty are effective treatment options
for comminuted unstable intertrochanteric fractures
in elderly patients. PFN offers the advantages of
shorter operative duration, reduced intraoperative
blood loss, and preservation of native hip anatomy.

In contrast, Bipolar Hemiarthroplasty facilitates
earlier mobilization and immediate weight-bearing,
thereby reducing complications associated with
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prolonged immobilization. Although bipolar
hemiarthroplasty ~demonstrated superior early
functional recovery, both procedures yielded
comparable long-term functional outcomes at one
year. Therefore, treatment should be individualized
based on fracture pattern, bone quality, patient
comorbidities, pre-injury functional status, and
surgeon expertise.

Proximal Femoral Nail fixation and Bipolar
Hemiarthroplasty are effective treatment options
for comminuted unstable intertrochanteric fractures
in elderly patients. PFN offers the advantages of
shorter operative duration, reduced intraoperative
blood loss, and preservation of native hip anatomy.
In contrast, Bipolar Hemiarthroplasty facilitates
earlier mobilization and immediate weight-bearing,
thereby reducing complications associated with
prolonged immobilization. Although bipolar
hemiarthroplasty ~demonstrated superior early
functional recovery, both procedures yielded
comparable long-term functional outcomes at one
year. Therefore, treatment should be individualized
based on fracture pattern, bone quality, patient
comorbidities, pre-injury functional status, and
surgeon expertise.
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