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Abstract

Introduction: Fracture neck of femur is one of the widely occurring hip fractures among elderly people in India. They greatly
affect the quality of life in patients, and 30% mortality is observed in these fractures. This study was carried out to study the
profile of fracture neck of femur presenting to a tertiary care teaching hospital. The study also assessed functional outcome
differences between Austin Moore and bipolar hip prosthesis used in hemiarthroplasty. Methods: The present prospective
study includes 50 cases of intracapsular fracture neck of femur in elderly patients above the age of 55 years irrespective of sex
treated by hemiarthroplasty using unipolar (Austin Moore’s) or bipolar(nonmodular) endoprosthesis followed up for 6 months.
After surgery, all the cases were followed up. The functional results after hemiarthroplasty were analyzed using Harris Hip
Score (HHS). Results: The mean age was 63.14+5.66 in AMP, and it was 63.29+4 in bipolar prosthesis. The other baseline
parameters were comparable between the groups. The mean Harris hip score was 83.19+£10.94 in AMP, and it was 84.62+9.53
in bipolar prosthesis. The difference was statistically not significant (P value 0.654). A higher percentage of patients, about
43% were found to have good functional outcome with bipolar prosthesis than those with Austin Moore prosthesis whose
percentage having fair outcome was found to be 19%. However, no significant difference was seen between the groups.
Conclusion: Treatment outcomes were similar between the two groups.
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Introduction

Hip fractures in the elderly, mainly caused due to
osteoporosis, are one of the serious fractures because of
associated morbidity and mortality. These fractures are
being recognised as one of the growing health problems
among elderly people in Asia [1]. Simple fall which can be
described as low energy trauma also may cause severe hip
fractures due to osteoporosis in elderly people particularly
females. Hip fractures are broadly classified into intra, and
extracapsular fracture neck of femur based on location of
fracture at the hip joint [2]. Hip fractures, particularly in
elderly people have detrimental effect on all aspects of
their life. Health-related quality of life (HRQoL) was
found to be impaired in first 3 months after a hip fracture.

Though improvement was noticed in HRQoL over a
period of time it did not return to pre-fracture levels in
most of the patients [3]. Effect of hip fracture on daily
activities and quality of life is found to be more
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detrimental in patients who live in unfavourable
socioeconomic conditions.It was observed that impairment
in Quality of life was not different in different types of hip
fractures [4]. Studies show that one out of two previously
independent people become partially dependant and every
third person became dependent after hip fracture [5]. It
was observed that in patients had more negative effect on
quality of life in a hip fracture [6].

Multiple surgical treatment options are available for the
treatment of intracapsular fracture neck of femur, and
these are preferred over non-operative treatment
procedures because of failures observed in non-surgical
fixations [7]. Though best treatment option depends on
condition of the patient many studies have established
hemiarthroplasty to be the best treatment option among all
the available options because of good functional outcome
and good results in terms of mobility [8]. In
hemiarthroplasty unipolar or bipolar prosthesis can be
used as an implant, but many studies have demonstrated
certain disadvantages associated with usage of unipolar
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prosthesis. The disadvantages encountered using unipolar
prosthesis include high acetabular erosion and protrusion
which have shown to be overcome by using bipolar
prosthesis [9]. The bipolar prosthesis has been shown to
decrease acetabular erosion because of presence of two
bearing surfaces. The polyethylene inner bearing reduces
magnitude of forces between implant and acetabulum [9].

This increased advantages of the use of bipolar prosthesis
have been reported by many studies. The percentage of
unsatisfactory results in using unipolar prosthesis varied
from 13% to 48% in various studies. Jadhav et al [10], in
their review of patients undergoing Austin Moore
replacement found higher satisfactory results in patients
over 70 years of age who have low activity level. In
patients less than 65 years of age with high activity level
the results were unsatisfactory with incidence of post-
operative pain. Andersson et al[11], in their study on
prosthesis in femoral fractures found only 6% of patients
using unipolar prosthesis walking without a limp. A study
Whittaker et al [12] showed acetabular protrusion in 5%
patients and narrowing in 25% patients after 1- 4 years of
hip arthroplasty, after 5 years protrusion was noticed in
24% of patients and narrowing was noticed in 64% of
patients. Arthroplasty is mainly performed in patients to
avoid non-union of fractures and avascular necrosis which
is noticed in internal fixation. Several studies have
established that arthroplasty results in better functional
outcome when compared to internal fixation [13]. Total
hip arthroplasty and hemiarthroplasty are two types of
arthroplasty procedures that can be used for displaced
femoral neck fractures, but studies comparing these two
procedures are less conclusive.

Review of recent hip fracture surgical trends show
increased usage of hemiarthroplasty which may be
because of lack of clear established superiority of total hip
replacement over hemiarthroplasty and hemiarthroplasty is
technically easy to perform particularly in less active
elderly patients [13]. The focus of this study is on
intracapsular hip fracture and its treatment. To study the
profile of fracture neck of femur presenting to a tertiary
care teaching hospital. The study also assessed functional
outcome differences between Austin Moore and bipolar
hip prosthesis used in hemiarthroplasty.

Materials and Methods

Study setting: The study was conducted on patients with
intracapsular fracture of neck of femur in elderly patients

Study design: The current study was a prospective study.

Study period: The study was conducted between
December 2018 to June 2019.

Sample size: The present prospective study includes 50
cases of intracapsular fracture neck of femur in elderly
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patients above the age of 55 years irrespective of sex
treated by hemiarthroplasty using unipolar (Austin
Moore’s) or bipolar(nonmodular) endoprosthesis

Inclusion criteria: The study had included, all the adult
patients (>55 years), of both genders, undergoing surgery
for intracapsular fracture at neck of femur and treated by
hemiarthroplasty using unipolar (Austin Moore’s) or
bipolar(nonmodular) endoprosthesis.

Exclusion criteria: 1). Patients with dementia, 2). Patients
who were nonambulatory 3) Patients with pathological
femoral neck fracture and 4) Patients with additional acute
lower extremity fractures in addition to the femoral neck
fracture.

Preoperative Management: Patients were admitted to the
ward. A detailed history was taken with particular
emphasis on mode of injury and associated medical
illness. In-depth, clinical assessment was carried out in
each case. In all patients preoperatively, skin traction with
appropriate weight was applied to the fractured lower
limb, with the aim of relieving pain preventing shortening
and to reduce unnecessary movements of the injured limb.

Oral or parenteral NSAIDs were given to relieve the pain.
Antero posterior radiographs of the affected hip joint of
pelvis with both hips were taken for all the patients,
keeping the fractured limb in 15° internal rotation to bring
the neck parallel to X-ray film. Routine blood
investigations, blood grouping and typing, urine routine,
RBS, serum urea, creatinine, HbsAg, HIV, chest x-ray,
ECG, were done in all cases. Certain therapeutic exercises
were taught pre-operatively to the patients who had to be
continued post-operatively, such as deep breathing
exercises, static quadriceps exercises, ankle movements.

Patients, as well as the attenders, were explained about the
surgery, and its risk factors and written consent for the
surgery was taken for all patients. Intravenous antibiotics
and tetanus immunization were given an hour before the
surgery. The limb was prepared from nipple to knee
including perineum and back.

Data collection procedure: The study was carried out to
evaluate the immediate and early results of
hemiarthroplasty for intracapsular fracture of neck of
femur in elderly. Operations were performed by different
levels of faculty after the patient agreed to the treatment.
Fifty cases treated by hemiarthroplasty were followed up
for 6 months. After surgery, all the cases were followed
up. The functional results after hemiarthroplasty are
therefore analysed for fifty patients. Once the patient was
admitted to the hospital, all the essential information was
recorded in the proforma prepared for this study. They
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were observed regularly during their hospital stay till
discharge. Follow-up Hip ROM, Harris hip score,
Functional results and outcome were determined.

Ethical consideration & permission: The study was
approved by Institutional Human ethical committee and
informed written consent was obtained from all the
participants. Confidentiality of the study participants was
maintained throughout the reporting of study results.

Data analysis: Side, mode of injury, type of Gardens
Class, Other injuries, Follow-up Hip ROM, Harris hip
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as primary outcome variables. Age and gender were
considered study relevant variables. Type of prosthesis
was considered as primary explanatory variable. For
normally distributed Quantitative parameters the mean
values were compared between study groups using
Independent sample t-test (2 groups).

Data was also represented using appropriate diagrams like
box plots. Categorical outcomes were compared between
study groups using Chi square test. P value < 0.05 was
considered statistically significant. IBM SPSS version 22
was used for statistical analysis [14].

score and Functional results & outcome were considered
Result

A total of 42 subjects were included in the final analysis.

The mean age was 63.14 £ 5.66 in AMP, and it was 63.29 £ 4 in bipolar prosthesis. The difference in the age between type of
prosthesis was statistically not significant (P value 0.925). Among the AMP, 9 (42.86%) were male, and 12 (57.14%) were
female. Among the bipolar prosthesis, 10 (47.62%) were male, and 11 (52.38%) were female. The difference in the proportion
of gender between type of prosthesis was statistically not significant (P value 0.757). Among the AMP, 12 (57.14%) had left
side, and 9 (42.86%) had right side. Among the bipolar prosthesis, 13 (61.9%) had left side, and 8 (38.1%) had right side. The
difference was statistically not significant (P value 0.753). Among the AMP, 2 (9.52%) were with RTA side, and 19 (90.48%)
were with Trivial trauma. Among the bipolar prosthesis, 2 (9.52%) were with RTA side, and 19 (90.48%) were with Trivial
trauma. The difference was statistically not significant (P value 1.000) (Table 1).

Among the AMP, 7 (33.33%) had gardens class II fracture, 8 (38.1%) had gardens class I1I, and 6 (28.57%) had gardens class
IV. Among the bipolar prosthesis, 5 (23.81%) had gardens class II fracture, 8 (38.1%) had gardens class III, and 8 (38.1%) had
gardens class IV. The difference in the proportion was statistically not significant (P value 0.734) (Table 2).

Among the AMP, 1 (4.76%) had abrasions, 1 (4.76%) had a clavicle fracture, 1 (4.76%) had left colles fracture, and 1 (4.76%)
had old fracture neck of femur. Among the bipolar prosthesis, 2 (9.52%) had abrasions, and 1 (4.76%) had laceration (Table
3).

Table-1: Comparison of mean of age between the type of prosthesis (N=42)

Type of Prosthesis
Parameter AMP (N=21) Bipolar (N=21) P value
(Mean= SD) (Mean= SD)
Age 63.14 £ 5.66 63.29+4 0.925
Gender
Male 9 (42.86%) 10 (47.62%)
0.757
Female 12 (57.14%) 11 (52.38%)
Side
Left 12 (57.14%) 13 (61.9%)
0.753
Right 9 (42.86%) 8 (38.1%)
Side
RTA 2 (9.52%) 2 (9.52%)
1.000
Trivial trauma 19 (90.48%) 19 (90.48%)
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Table-2: Comparison of type of # gardens class between the type of prosthesis (N=42)

Type of gardens Type of Prosthesis
Chi square P value
class. AMP (N=21) Bipolar (N=21)
1I 7 (33.33%) 5(23.81%)
I 8 (38.1%) 8 (38.1%) 0.619 0.734
v 6 (28.57%) 8 (38.1%)

Table-3: Comparison of other associated injuries between the type of prosthesis (N=42)

Other Injurics Type of Prosthesis
Amp (N=21) Bipolar (N=21)

Abrasions 1 (4.76%) 2 (9.52%)

Clavicle fracture 1 (4.76%) 0 (0%)
Laceration 0 (0%) 1 (4.76%)

Left colles fracture 1 (4.76%) 0 (0%)

Nil 17 (80.95%) 18 (85.71%)
Old fracture neck of femur 1 (4.76%) 0 (0%)

* No statistical test was applied-due to 0 subjects in the cell

Table-4: Comparison of follow-up total hip rom between the type of prosthesis (N=42)

Follow-up Type of Prosthesis
X Chi square P value
Total Hip Rom Amp (N=21) Bipolar (N=21)
101-160° 3 (14.29%) 3 (14.29%)
161-210° 10 (47.62%) 11 (52.38%) 0.114 0.944
211-300° 8 (38.1%) 7 (33.33%)

Table-5: Comparison of mean of Harris hip score between the type of prosthesis (N=42)

Type of Prosthesis
Parameter AMP (N=21) Bipolar (N=21) P value
(Meanz= SD) (Mean= SD)
Harris hip score 83.19+10.94 84.62+9.53 0.654

P value: 0654

Harris hip score

AMP Bipolar
Type of prosthesis

Figure-1: Bar chart of the mean of Harris hip score between type of prosthesis (N=42)
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Table-6: Comparison of functional results & amp; outcome between the type of prosthesis (N=42)

Functional Results & Type of Prosthesis .
Chi square P value
Amp; Outcome Amp (N=21) Bipolar (N=21)
Excellent 8 (38.1%) 7 (33.33%)
Good 4 (19.05%) 9 (42.86%)
3.190 0.363
Fair 6 (28.57%) 3 (14.29%)
Poor 3 (14.29%) 2 (9.52%)

Among the AMP, 3 (14.29%) participants had to follow —up total hip rom of 101-160°, 10 (47.62%) participants had rom of
161-210% and 8 (38.1%) had rom of 211-300°. Among the bipolar prosthesis, 3 (14.29%) participants had follow—up total hip
rom of 101-160° 11 (52.38%) had rom of 161-210% and 7 (33.33%) had 211-300°. The difference was statistically not
significant (P value 0.944). (Table 4)

The mean Harris hip score was 83.19 + 10.94 in AMP, and it was 84.62 + 9.53 in bipolar prosthesis. The difference in the
Harris hip score between type of prosthesis was statistically not significant (P value 0.654). (Table 5 & Figure 1)

Among the AMP, 8 (38.1%) had excellent functional results & Amp; outcome, 4 (19.05%) had good functional results &
Amp; outcome, 6 (28.57%) had fair functional results & Amp; outcome and 3 (14.29%) had poor functional results & Amp;
outcome. Among the bipolar prosthesis, 7 (33.33%) had excellent functional results & Amp; outcome, 9 (42.86%) had good
functional results & Amp; outcome, 3 (14.29%) had fair functional results & Amp; outcome and 2 (9.52%) had poor
functional results & Amp; outcome. The difference in the proportion of functional results & Amp; outcome between the type

of prosthesis was statistically not significant (P value 0.363). (Table 6)

Discussion

Increased longevity has increased health complications
associated with old age globally. India also has witnessed
an increased burden of old age-associated health problems,
and hip fractures are one of them. The disability caused by
hip fractures and adverse effect of hip surgery has made
hip fractures an important area of public concern [15].
Based on these factors and to fill in the lacunae of Indian
studies on incidence of hip fractures, morbidity and
mortality associated with most common surgical procedure
used for treatment of hip fractures in elderly people this
study was conducted on 50 cases of intracapsular fracture
neck of femur in elderly patients above the age of 55 years
irrespective of sex treated by hemiarthroplasty using
unipolar (Austin Moore’s) or bipolar(nonmodular)
endoprosthesis, selected on the basis of purposive
sampling (Judgment sampling) method.

The study was carried out to evaluate the immediate and
early results of hemiarthroplasty for intracapsular fracture
of neck of femur in elderly. In the current study, 38% of
patients were in the age group of 60-65 years, indicating
higher incidence of hip fractures in this age group
followed by 28% in age group of 65-70 years. The
frequency of hip fractures was seen more in older age
group usually between 60-70 years. It is obvious that the
fracture increases in older age due to progressive loss of
bone-muscle mass and strength.[16] Many literatures like
the study by Sullivan, KJ et al[17], and another study by

Pillai, A et al[18], indicate increase in risk of hip fractures
with increase in age but did not mention the age bracket.
Decreased occurrence of hip fractures in elderly people
aged above 70 years in this study can be attributed to two
factors. One is a smaller number of study participants in
this age group and second may be very less activity of
people aged above 70 years making them less prone to
fractures. Among the study population, 42 % were
participants male and remaining 58% participants were
female. This increased percentage of female patients is in
correlation with studies like study by Pillai A et al[18],
which concluded Hip fractures are more common among
females irrespective of age group. In a study by Lin KB et
al[15], where the cumulative incidence and hospital course
of Taiwanese with hip fractures were investigated it was
found that the incidence of hip fractures in the elderly was
about two times higher in women than in men.

The current study found that after hemiarthroplasty 68%
participants total hospital stay was less than 20 days, 92%
did not have any complications, 28% participants had
Slight pain, 10% participants had Mild pain, 2%
participants had Moderate pain, and 6% participants had
Marked pain., 42% participants were suffering from Slight
Limping, 22% participants were suffering from Moderate
Limping, and 2% participants were suffering from Severe
Limping, 34% participants were using Cane for long walks
support and 12% participants were using Cane most of the
time for support. 40% participants were walking for
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unlimited distance, 36% participants were walking for 6
blocks distance, 10% participants were walking for 2-3
blocks distance, and 14% participants were walking
indoors only. Among the study population, 74%
participants were comfortably sitting in ordinary chair for
lhr, 20% participants were comfortably sitting on a
highchair for 1/2 hour, and 6% participants were Unable to
sit comfortably. Among the study population, 74%
participants were Entering public transportation.

All these observations indicate good functional outcome in
majority of patients after hemiarthroplasty similar to
observed in studies like study by Daniel, M et al[19], in
which early functional outcome and complications of
Austin Moore endoprosthesis in elderly patients above 60
years with fractured neck of femur was analyzed it was
concluded that functional outcome of Austin Moore in
elderly patients above 60 years with author: neck of femur
was satisfactory in most of the cases with minimal
morbidity. In a study by Kumar, KH et al[20], where the
functional outcome of hemiarthroplasty in fracture neck of
femur in addition to surgical responses in elderly patients
was evaluated it was concluded that hemiarthroplasty for
fractured neck of femur in elderly does provide early
ambulation, good functional outcome, pain free joint with
minimal complications without the need for revision

surgery.

The results obtained for the comparison of Austin Moore
prosthesis and bipolar prosthesis in this study did not
indicate significant statistical differences. Among the
AMP, 38.1% had excellent functional results & Amp;
outcome, 19.05% had good functional results & Amp;
outcome, 6 28.57% had fair functional results & Amp;
outcome and 14.29% had poor functional results & Amp;
outcome. Among the bipolar prosthesis, 33.33% had
excellent functional results & Amp; outcome, 42.86% had
good functional results & Amp; outcome, 14.29% had fair
functional results & Amp; outcome and 9.52% had poor
functional results & Amp; outcome. No statistically
significant difference was noticed in associated
complications and Harris hip score as well between two
prosthesis. The mean Harris hip score was 83.19 £ 10.94
in AMP, and it was 84.62 + 9.53 in bipolar prosthesis.

This finding of almost equal results between two types of
prosthesis is similar to that found in a study by Hedbeck,
CJ et al[21], in which the outcome regarding hip function
and health-related quality of life (HRQoL) in patients
randomized to either a unipolar or bipolar hemiarthro-
plasty was analyzed it was found that Unipolar
hemiarthroplasty and bipolar hemiarthroplasty appeared to
produce equivalent clinical outcomes after one year. There
were no significant differences between the groups
regarding complications. The HHS scores were equal at
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both follow-ups, but there was a trend towards better
HRQoL in the bipolar hemiarthroplasty group at
four months. In another study by Mathew, K et al [22],
which compared functional outcome of unipolar and
bipolar prosthesis no statistically significant difference
was found between functional outcomes with respect to
two prosthesis but some difference in incidence of
complications was noted. The incidence of complications
was found to be lower in group having bipolar prosthesis.
In another study by Marcus, R et al [23], where the two
types of prosthesis were compared it was noted that
functional results of bipolar prosthesis were not
significantly better than Austin Moore prosthesis. This
observation is different from that was found in many
studies comparing unipolar and bipolar prosthesis. In a
study by Somashekar, SVK et al [24], which compared
the outcome of unipolar with the bipolar prosthesis in
geriatric patients the mean Harris hip score in bipolar and
unipolar groups was 86.18+12.18 and 79.79+15.55,
respectively (p=0.183); range of motion was 210.63+28.39
and 181.58+37(p=0.015) with bipolar and unipolar groups,
respectively.

Functional activities were better in the bipolar group.
Complications like painful hip, posterior dislocation,
periprosthetic fracture and acetabular erosion were
encountered in unipolar prosthesis. In another study by
Vishwanath, C et al [25], in which efficiency of unipolar
and bipolar prosthesis for the management of intracapsular
fracture neck femur in elderly was compared, it was
concluded that the use of a bipolar endoprosthesis in the
management of displaced femoral neck fractures in the
elderly was associated with better mean Harris hip score
and incidence of complications were limited. In another
study by Zacharia, B et al [26], which analysed anatomical
and functional outcome in elderly patients, treated with
unipolar/bipolar prosthesis for displaced fracture neck of
femur Harris Hip Score was 60.64 and 70.84 for AMP and
Bipolar group respectively at final follow up. There was
no significant difference in pain score between the two
groups. In another study by Naser, MA et al [27], in which
efficiency of Austin Moore’s prosthesis (AMP) and
bipolar prosthesis for the management of intracapsular
fracture neck femur in elderly patients was compared
the modified Harris hip score was better with bipolar
group as compared to AMP group. Functional activities
like use of public transport were better with bipolar group.

Complications like acetabular erosion were rare in bipolar
group as comparison to AMP group. In another study by
Krishna, KS et al [28], efficiency of unipolar and bipolar
prosthesis for the management of intracapsular fracture
neck femur in elderly was compared use of a bipolar
endoprosthesis was associated with better mean Harris hip
score and incidence of complications was limited.
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Limitations & recommendations: One of the limitations
of the study was a single centre study, with convenience
sampling technique and limited sample size. The future
studies must include randomized trial with adequate
sample size to determine which prosthesis is better.

The results for two types of the prosthesis were observed
without much time gap after surgery which limits the
scope to record long term outcome differences between
two prosthesis. This study recommends preventive
measures to be adopted by elderly people in the age group
of 60 to 70 years to avoid fractures. In the event of fracture
occurrence hemiarthroplasty with bipolar prosthesis is
recommended as the best treatment option.

Conclusion

The incidence of fracture neck of femur is more in female
patients in the age group of 60-70 years in India.
Hemiarthroplasty is a better treatment method for
management of femoral fractures in elderly patients with
good functional outcome and limited morbidity and
mortality. No significant differences were noted in the
study population for functional outcome and associated
complications between the bipolar prosthesis and Austin
Moore prosthesis. This may be because of less time lapse
between surgery and noting down of results. The
differences observed between two types prosthesis is seen
usually 1 to 2 years after surgery in the form of acetabular
erosion noted in unipolar prosthesis.

What the study adds to the existing
knowledge?

AMP is distinct from the modern cement less modular
porous-coated prosthesis.The use of bipolar endoprosthesis
in the management of displaced femoral neck fractures in
the elderly was considered to be a better option in elderly
patients with fractured neck of femur. There is a lack of
Randomized controlled trials and systematic reviews on
this matter.
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