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A B S T R A C T

A prospective, comparative study was done over a period of 3 years to compare the complications and
functional results of two treatment modalities of unstable intertrochanteric fractures of the femur in the
elderly; i.e closed reduction and internal fixation (CRIF) with proximal femur nail (PFN) and primary
cemented hemireplacement arthroplasty (HRA) with bipolar prosthesis. 100 elderly patients with
unstable intertrochanteric fractures of femur were studied over a period of 3 years. 50 patients
underwent CRIF with PFN and 50 patients were treated with primary cemented hemireplacement
arthroplasty with bipolar prosthesis. Harris Hip score analysis revealed that the difference between the
patients treated with cemented hemiarthroplasty and proximal femoral nailing was statistically
significant in favour of the hemiarthroplasty group within the first 3 months. However, this difference
diminished at the 6th month time point and reversed at the 12 month time point indicating a better
functional outcome of Proximal Femur Nail in the long term. Although cemented hemireplacement
arthhroplasty allows early pain free mobilization and has a good short term outcome, over time it is
associated with a variety of complications which significantly affects quality of life of patients. On the
other hand, although patients treated with PFN had delayed post op mobilization, they had better results
when followed up at 1 year post surgery.
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1. Introduction

As the life expectancy of elderly population has been steadily
rising, there is a significant increase in the incidence of hip
fractures, and it also expected to further rise in the coming
decade.1 90% of hip fractures in the elderly are contributed nearly
equally by fractures of neck and femur and intertrochanteric
fractures.2 The accepted modality of treatment of intertrochan-
teric fractures in the elderly is by osteosynthesis, preferably with
intrameduallary nails.3 Fixation with these devices allows for
early mobilization and weight bearing which is necessary to
prevent complications like bed sores, pulmonary infections, deep
vein thrombosis etc.4 Due to the rising incidence of intertrochan-
teric fractures and its common association with osteoporosis,
complications of fixation with intramedullary devices have been
* Corresponding author at: #101, P.G Mens Hostel, Mysore Medical College and
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unveiled like cut through of screws, loss of fixation and excessive
collapse.5 An implant failure rate of up to 50% has been recorded
in the treatment of unstable intertrochanteric fractures.6 A need
for a viable alternative to internal fixation of intertrochanteric
fractures with intramedullary nails has thus arisen, and cemented
hemireplacement arthroplasty has been noted to give acceptable
results by many studies 7–9 as it allows early mobilization and
return to previous activity level at the earliest. A study by Osman
Rodop et al.10 who treated 54 elderly patients with unstable
intertrochanteric fractures with primary cemented bipolar
prosthesis concluded that short term advantages seemed to give
a significant advantage to the elderly in terms of outcome, but
long term complications need to be studied and taken into
account due to the increase in life expectancy world over.

Therefore this study was undertaken to compare the compli-
cations and functional outcome of patients with unstable
intertrochanteric fracture of femur treated with closed reduction
and internal fixation with proximal femur nail and primary
cemented hemireplacement arthroplasty with bipolar prosthesis
and review the results reported in literature.
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Table 1
Comparison of preoperative data of the patients.

Preoperative data PFN
group

Cemented
Bipolar group

Number of patients 50 50
Mean age in years (SD) 81.2

(7.8)
78.7 (8.3)

Mean mobility score before fracture (SD) 4.0
(2.1)

4.1 (1.9)

Pre-existing comorbidities including cardiovascular
disease, Respiratory disease and Diabetes. (%)

64% 60%

Mean interval between trauma and surgery
in hours (SD)

28.3
(7.3)

30.4 (9.1)

There was no significant difference between the two groups on the compared
parameters [p > 0.05].

Table 2
Comparison of the intra-operative parameters between the two groups.

Intraoperative parameters PFN group Cemented Bipolar
group

Average Intraoperative blood loss in ml (SD) 46 (13.5) 187 (38.1)
Mean Operative time in minutes (SD) 48.4 (6.4) 60.4 (9.9)

A significant difference was seen when intraoperative blood loss and operating time
were compared between the two groups, favouring the PFN group [p < 0.05].

Table 3
Immediate Post-operative results during 1 st month post surgery.

Immediate post-op parameters PFN group Cemented Bipolar
group

Superficial infections 4 (8%) 8 (16%)
Deep infections 0 4 (8%)
Bed sores 16 4
Urinary tract infections 8 4
Venous thromboembolism 6 2
Time to full weight bearing in weeks [SD] 10.1 [3.5] 3.2 [4.7]
Lower respiratory tract infection 4 4
Mortality 4 2
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2. Materials and methods

2.1. Source of data

The study was conducted in the Department of Orthopaedics, K.
R Hospital, Mysore Medical College and Research Institute,
Mysuru, between January 2012 to January 2016. The study was
a prospective, randomised study. Randomization was done after
we had taken written informed consent from the study partic-
ipants and obtained base line information. The random assignment
scheme was created from a table of random numbers.

2.2. Sample size

A total of 100 patients admitted with unstable intertrochanteric
fractures were studied. 50 of them were randomly chosen to be
treated with CRIF with proximal femur nail, and the remaining 50
were treated with primary cemented hemiarthroplasty with
bipolar prosthesis.

Keeping confidence level of 95% and confidence interval of 9.8%,
with an incidence of Unstable Intertrochanteric fracture of around
200 per 105 population per year aged above 65 years, a sample size
of 100 was obtained.

2.3. Inclusion criteria

All patients aged more than 75 years and less than 85 years with
unstable intertrochanteric fracture of femur (according to Evans
classification) were included into the study.

Patient with Stable intertrochanteric fracture of femur (accord-
ing to Evans classification) and those unfit or unwilling for surgery,
polytrauma patients, pathological fractures or those with com-
pound fractures were excluded from the study. Patients initially
included in the study, but who dropped out later, were excluded.

3. Treatment

In the PFN group of patients, Closed Reduction and Internal
Fixation was done with the patient on a traction table with short or
standard length proximal femur nails under fluoroscopic guidance.
The average operating time was 38.4 min and average blood loss
was 46 ml.

In the cemented hemiarthroplasty group, the patient was
placed in the lateral position under anaesthesia and the fracture
was exposed via the posterior approach. A bipolar prosthesis of
appropriate size was fixed with 40 g of bone cement (poly methyl-
methacrylate). The average operating time was 50.4 min and the
average blood loss during the procedure was 187 ml.

4. Follow up and outcome

All operated cases were followed up in the outpatient
department of K.R Hospital, Mysore at 3 weeks, 6 weeks, 3
months and 3 monthly thereafter. The primary outcome measures
of the patients were based on Harri’s Hip Scoring (HHS) system and
the Mean Mobility Score (MMS), which evaluated pain, walking
capacity and examination findings. The secondary outcome
measure was the incidence of complications in both the groups.

5. Results

The patients belonging to both groups were comparable in
terms of demography, pre-existing comorbidities and mean
interval between trauma and surgery (Tables 1–3).

Among the immediate post-operative parameters recorded, a
significant difference was seen in the incidence of bed sores among
the two groups [p < 0.05]. The PFN group showed a significantly
higher incidence of bed sores. The average time to full weight
bearing was significantly different in the two groups, favouring the
Cemented Bipolar group [p < 0.05] (Figs. 1–5).

The incidence of urinary tract infections, venous thromboem-
bolism and mortality were lower in the Cemented Bipolar group,
although not statistically significant. The incidence of superficial
and deep infections was higher in the cemented bipolar group
without a significant difference.

The mortality observed in both groups in the early post-
operative period was attributed to pre-existing co-morbidities of
the patients. There was no statistically significant difference
between the two groups (Table 4).

When patients were followed up at 3 months, 6 months and 12
months, a higher mortality was observed in the cemented bipolar
group at 1 year, although not statistically significant.

The Harris Hip Scores of the two groups, when compared at 3
months, indicated a significantly better outcome of the cemented
hemiarthroplasty group (p < 0.05). The PFN group showed a better
Mean Harris Hip Score at 6 months although not statistically
significant when compared to the cemented bipolar group, whereas
when the Harris Hip Score was compared at 12 months a significant
difference [p < 0.05] was noted favouring the PFN group.

The mean reduction in mobility score when measured at 6
months showed a better outcome with the PFN group but with no
statistically significant difference, but at 12 months a significant
advantage was seen in the PFN group [p < 0.05]



Fig. 1. Bending of prosthesis was seen in 1 case in the Cemented Bipolar group. It
was treated with redoing with Modular Bipolar Prosthesis and locking plate and
screws.

Fig. 2. 1 of the patients suffered a dislocated bipolar prosthesis which was treated
by closed reduction under General Anaesthesia.

Fig. 3. A peri-prosthetic fracture was sustained by 1 of the patients in the Cemented
Bipolar group due to a fall following surgery. It was treated with a 3.5 mm Locking
compression plate.

Table 4
Late post-operative data recorded at 3, 6 and 12 months.

Late post-op parameters PFN group Cemented Bipolar
group

No. of patients followed up 46 48
Mean Harris Hip Score at 3 months [SD] 42.1 [7.3] 66.8 [9.1]
Mean Harris Hip Score at 6 months [SD] 74.2 [14.3] 70.4 [15.1]
Mean Harris Hip Score at 12 months [SD] 86.7 [13.1] 70.3 [18.7]
Excellent Harris Hip score at 12 months 44% 30%
Good Harris score at 12 months 26% 24%
Mean reduction in Mobility Score at
6 months [SD]

1.8 [1.4] 2.0 [0.2]

Mean reduction in Mobility Score at
12 months [SD]

1.2 [0.9] 2.5 [1.5]

Mortality at 1 year (including 1st month
mortality)

10 12

Number of Complications related to implant 6 10
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6 patients in the PFN group developed implant related
complications. 4 cases had cut out of implant proximally with
all patients requiring Hemiarthroplasty.1 case developed avascular
necrosis of head of femur. 1 case developed Z-effect with cut out
and backing out of screws.

10 patients in the Cemented bipolar group developed
complications related to the prosthesis. 5 of them had a
dislocation of the implant due to non-adherence to surgeon’s
advice. Closed reduction of the dislocations was done under
general anaesthesia. 4 patients sustained a peri-prosthetic
fracture at the level of the termination of the stem of the
prosthesis. The fractures were fixed with locking plates and
screws. 1 patient developed bending of the prosthesis with
periprosthetic fracture due to a fall from stairs. It was managed by
redoing with modular bipolar prosthesis (Table 5).
6. Discussion

Fractures around the hip are an important cause of morbidity
and mortality in the elderly and the advent of internal fixation of
these fractures has seen a significant reduction in this mortality.11

One of the limitations of internal fixation is the prolonged
immobilization required in comminuted fractures, osteoporosis
or poor fixation.12 Thus the need arose for a method that allowed
early pain free mobilization of elderly patients having sustained
intertrochanteric fractures to avoid complications of being bed
ridden like pneumonia, atelectasis, bed sores, etc.13 Primary
cemented hemiarthroplasty, having first being used in 1971 for
failed internal fixation, was seen to give early pain-free mobility to
patients having sustained intertrochanteric fractures, and thus
avoid morbidity related to immobilization by returning to pre-
morbid mobility.14,15 Liang et al. and Grimsrud et al studied the
effects of primary hemireplacemement arthroplasty on the
outcome of patients with intertrochanteric fractures 16,17 and
concluded that it allows early post-operative weight bearing,
reduces mortality, improves the quality of life of the patient and



Fig. 4. Cemented bipolar prosthesis for a case of unstable Intertrochanteric fracture at 2 days and 3 months post-op.

Fig. 5. Unstable intertrochanteric fracture treated with PFN at 3 months post op with signs of good union.
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reduces burden on the family of the patient. Kesmezacare et al.
cited a difference in the mortality between patients of inter-
trochanteric femur fractures treated with internal fixation (34.2%
at 13 months) vs those treated with hemireplacement arthroplasty
(48.8% at 6 months).18 Few studies have been done in the Indian
population to assess hemireplacement arthroplasty as a viable
option to internal fixation in unstable intertrochanteric fractures 19

and our study aimed at comparing it with internal fixation devices,
and reviewing the reported results.

The patients in the two groups of our study were comparable at
the baseline in terms of demography, pre-existing comorbidities
and interval between trauma and surgery. Intraoperative obser-
vations showed that the PFN group had an upper hand in terms of
blood loss and duration of surgery.

Our study showed that there was a statistically significant
difference in earliest possible weight bearing of the patients in the
two groups, favouring the cemented bipolar group. This is likely
responsible for the other observations including a lower incidence of
urinary tract infections, bed sores and venous thromboembolism in
the hemiarthroplasty group. Complications were observed very
commonly whenpatients of unstable, osteoporotic intertrochanteric
fractures were allowed early weight bearing after internalfixation by



Table 5
Trend of Harris Hip score in the two groups.
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Karthik et al.20. The only limitation we observed in the early post-
operative period was a higher incidence of superficial and deep
wound infections in the cemented bipolar group, attributable to
longer duration of surgeryand more soft tissue damage. We reported
a higher incidence of deep wound infections (8%) than other similar
studies which had deep infection rates of around 2.8%,21 although all
our cases were treated conservatively.

Our late post-operative follow up showed that patients in the
PFN group had a clear and rising advantage over those in the
Cemented Bipolar group in terms of Mean Harris Hip Score. Harris
Hip Score is a frequently used gold standard criteria for quantifying
patient reported outcome measures (PROs) after procedures
around the hip.22 Thus a significantly better Mean Harris Hip
Score of the cemented bipolar group in the early postoperative
period (3 months) clearly indicated that patients in this group did
well initially as compared to the PFN group. The Mean Harris Hip
score in the late post operative period (12 months) in the PFN
group reliably suggested a better outcome of PFN in long term.

We recorded a significant advantage in the PFN group when we
compared the mean reduction in mobility score between the two
groups at 12 months. This clearly indicated the extent to which the
patients in the PFN group could return to pre-morbid mobility
when treated with PFN instead of cemented hemiarthrolplasty.

Our study found no significant difference between the two
groups when mortality at 1 year follow up was compared. Karaman
et al. have stated that the factors affecting the mortality rate
include age, pre-existing comorbidities, ASA score and type of
anaesthesia.23 These factors were comparable in both the groups in
our study and that further supported our findings. The mortality
rate of our groups combined was 22%, quite comparable to other
similar studies which reached about 20%.

Our study was limited by a number of factors and further
studies need to be done to confirm or change our conclusions.
Some of the limitations include a maximum follow up of only 3
years which did not allow us to study long term complications of
either procedure. Our cohort size was small and no blinding was
undertaken while assessing functional outcome of the patients.
7. Conclusion

Our study concluded that internal fixation with PFN gave a
significantly better outcome of surgery in the long term and was
associated with lesser number of implant related complications.
Primary cemented hemiarthroplasty gave a significantly better
functional outcome in the early post-operative period by allowing
early weight bearing and return to pre-morbid mobility. In
conclusion, although Cemented arthroplasty gave a better
functional outcome until 3 months post surgery, the results came
to be comparable at 6 months. Later the PFN group showed a
significantly better outcome when followed up at 12 months.
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