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Abstract
Objective: Osteosynthesis with internal fixation devices are the most 

commonly performed operations for intertrochanteric fractures of hip. 

However osteosynthesis of an intertrochanteric fracture does not allow 

early weight bearing. This observational, prospective study was conducted 

to study the functional outcome of cemented bipolar hemiarthroplasty in 

unstable intertrochanteric femur fracture in elderly age group.

Methods:  A prospective study was conducted on 20 patients of elderly 

age group with intertrochanteric fracture femur Boyd and Griffin type 2 or 

more and others according to the inclusion criteria. The functional outcome 

was measured by Harris hip score at 6 months after cemented bipolar 

hemiarthroplasty in these patients.

Results: The mean age was 77.10 years. Majority of the patients were 

osteoporotic with 90% patients falling into Singh‘s index grade III, II, I. 60% 

were type II and 40% were type IV Boyd and Griffin intertrochanteric 

fracture. The average operative time was 81.25 minutes. All t patients were 

trained to begin walking with a walker at a mean of 2.30 days with 85% of 

the patients  ambulated successfully. The mean Harris hip score at the 6th 

month follow up was 75.30 + 27.22 with p value as 0.001. Excellent to fair 

results were seen in 75% of the patients. Keywords: Intertrochanteric fracture femur, cemented 

bipolar hemiarthroplasty

Original Article 
Orthopaedics

Conclusion: On conclusion, we found that excellent 

to fair results were seen in 75% of the patients. It 

resulted in early mobilization which avoided the 

hazards of prolonged inactivity and decreased the 

chances of complications resulting from prolonged 

incumbency such as pulmonary embolism, deep vein 

thrombosis, hypostatic pneumonia, and decubitus 

ulcer.
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Introduction

Conservative treatment of 
intertrochanteric fracture femur 
resulted in poor anatomical and 
functional outcome, lesser certainty 
of union, delayed ambulation, difficult 
nursing, bed sores, foot drop, deep 
venous thrombosis and consequent 
increased mortality.1

Most intertrochanteric fracture 
patients have severe osteopenia and 
this along with comminution render 
internal fixation difficult and early 
ambulation of the patient is difficult. 
In addition comminution along 
calcar and posterior cortex leads 
to varus malpositioning of fracture 
fragments.2 The dynamic hip screw 
and proximal femoral nail have been 
commonly used for internal fixation of 
intertrochanteric fractures with good 
to excellent results but the failure 
rate of unstable intertrochanteric 
fractures with internal fixation devices 
with osteoporosis has been reported 
to be between 3% and 16.5%.3 The 
failure rate of the dynamic hip screw 
is 6.8% to 9.8% while failure rate of 
the proximal femoral nail is between 
7.1% to 12.5%.4 Cutting out of the 
DHS implant from the femoral head 
continues to be an important cause 
of mechanical failure though its 
incidence is determined by factors like 
fracture subtype, quality of reduction, 
implant position and bone density.5 
An intramedullary device (gamma 
nail) has some theoretical advantage 
over DHS and its predecessors. It is 
not dependent on screw fixation of a 
plate to the lateral cortex, which can be 
a problem in very osteoporotic bone. 
In addition, as the load is transmitted 
to the femur along a more medial 
axis, it has a short moment arm.5With 
unstable intertrochanteric fractures, 
internal fixation achieves satisfactory 
initial fracture site reduction but 

late fracture collapse into varus 
during weight bearing especially in 
osteopenic individuals can lead to high 
failure rates.6 

In search for immediate 
postoperative stability of the bone 
implant complex, primary prosthetic 
replacement with cement offers a 
relatively new method of treating 
intertrochanteric fractures. This 
technique allows early ambulation 
to avoid complications of prolonged 
recumbency.  Arthroplasty per se is 
absolved of the fracture site nonunion 
and avascular necrosis.7 Adititionally 
,a hip prosthesis allows early full 
weight bearing, and thereby expedites 
the patient‘s return to preinjury 
functional level.

We conducted a study to 
evaluate the role of cemented 
bipolar hemiarthroplasty in unstable 
intertrochanteric femur fractures.

Materials and Methods

After obtaining approval from 
the Institutional Ethics committee  
and  written informed consent, a 
prospective  study was conducted on 
20 patients of elderly age group with 
intertrochanteric fracture femur at 
BPS Government Medical College, 
Khanpur  Kalan between February 
2017 to November 2018.

Inclusion criteria were patients 
with Intertrochanteric fracture femur 
Boyd and Griffin type 2 or more, 
elderly patients with non-united 
intertrochanteric fracture femur and 
patients with failed internal fixation 
of intertrochanteric fracture femur. 
Exclusion criteria were undisplaced 
or minimally displaced fracture, Boyd 
and Griffin type 1,subtrochanteric 
fracture femur and open fractures.

A complete history of mode of 
injury, duration of trauma and preinjury 
ambulatory status was recorded along 

with the comorbid conditions. In local 
examination, the deformity, disability, 
distal neurovascular status, soft tissue 
injuries and other associated injuries 
were recorded. Anteroposterior views 
of pelvis with both hips and lateral 
view of the involved hip were taken. 
All the necessary routine investigations 
required for pre anaesthetic check up 
were done . 

Patients were given perioperative 
antibiotic prophylaxis. Surgery 
was done under spinal or general 
anaesthesia combined with epidural 
in lateral position. Posterolateral 
approach was used, fixed cemented 
bipolar prosthesis was used  in all  
cases. The medullary canal of the femur 
was made accessible and rasped with 
progressively increased sized broach. 
To ensure neutral implant alignment, 
the broach was directed towards the 
medial femoral condyle. If the greater 
trochanter was intact, a part of its 
medial cortex was removed to avoid 
varus malalignment. Anteversion was 
ensured by directing the medial aspect 
of broach towards the floor by 15-20 
degrees while the leg was held flexed 
and perpendicular to the floor by an 
assistant .The prosthetic trial was done 
and stability of reduction, limb length 
was checked. The centre of prosthesis 
was taken at the tip of trochanter. In 
cases where the greater trochanter was 
fractured, the length determination was 
done by repositioning the fractured 
greater trochanter anatomically and 
observing the tension in the fascia over 
the gluteus medius. After acceptable 
trial fit, the head was redislocated and 
the trial was removed. 

If calcar was found to be deficient, 
calcar was reconstructed with a cut 
autograft from the femoral neck or 
cement. The permanent prosthesis was 
cemented into the femoral canal at a 
proper level and the constructed calcar 
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was compressed between collar of the 
femoral stem and proximal femur as 
the stem is fully inserted. If greater 
trochanter was found fractured, it was 
reattached to the proximal femur with 
tension band wiring or encirclage 
wiring.

Patients were mobilized with 
full weight bearing with the support 
of walker as soon as patient‘s 
condition permitted starting from 
2nd postoperative day. A walker was 
used for at least six weeks, followed 
by a cane if the patient had adequate 
muscle strength and balance. 

Follow up

The patients were evaluated at 2 
weeks, 6 weeks, 3 months, 6 months 
and at each follow up functional 
evaluation of the patient was done to 
note the range of movements at hip 
and knee, limb length discrepancy, 
dislocation and sinking of prosthesis 
and signs of loosening. Results were 
assessed using Harris Hip Score.

Statistical Analysis

The data was entered into a 
Microsoft Excel spreadsheet and 
analysed using standard statistical 
software SPSS® statistical package 
version 22. For continuous outcome 
mean+ SD was calculated and for 
categorical outcome, proportion 
and percentage were  calculated. 
Categorical variables were analysed 
using Chi square test and for 
continuous outcomes student ―t 
test was used. p value <0.05 was 
considered as statistically significant.

Results

The mean age was 77.10 years and 
range was 70 to 95 years. 70% of the 
patients were in the age group of 70-80 
years and 30% patients were in the age 
group of above 80 years.

57.2% of the male subjects and 
76.9% of the female subjects were 
in 70-80 years of age group. 42.8% 
of the male subjects and 23.1% of 
the females were in the age group of 
above 80 years.

60% of the subjects had an unstable 
intertrochanteric fracture on the right 
side and 40% had it on the left side.

Table 1: Distribution of subjects 
according to Boyd and Griffin 

fracture classification8

Fracture 
classification Frequency Percentage

Type II 12 60%
Type IV 8 40%
Total 20 100

Grading of osteoporosis (according 
to Singh’s Index9)

Table 2: Distribution of subjects on 
the basis of osteoporosis

Osteoporosis 
grade Frequency Percentage

Grade I 4 20%
Grade II 9 45%
Grade III 5 25%
Grade IV 2 10%
Total 20 100

All the patients had associated 
comorbid conditions.70% patients 
had hypertension, 50% patients 
had diabetes, 20% patients had 
bronchialasthma,10% patients had 
pre-existing coronary artery disease

The mean blood transfused during 
the surgery was 1.20 units (420ml).

Table 3: Descriptive characteristics of surgery and hospital stay of patients

Variable Range Mean (Median) Standard 
deviation

Duration of surgery (in 
minutes)

60-100 
min 81.25 (80.00) 10.86

Post-operative stay (in days) 5-20 days 7.95 (7.00) 3.85

Full weight bearing (in days) 2-4 days 2.30 (2.00) 0.571

Duration between admission 
and surgery at hospital (in 
days)

1-8 days 4.75 (4.50) 1.61

Analysis of the patients according to Harris Hip Score
Table 4: Distribution of patients according to Harris Hip Score 10 at follow 

ups
Time of measurement Mean Standard deviation

2 weeks 33.35 7.21
6 weeks 43.45 16.50
3 months 60.60 22.54
6 months 75.30 27.22

ANOVA test, p-value=0.001

The above table depicts the 
distribution of patients according to 
Harris Hip Score at follow ups. The 
mean Harris hip score at 2 weeks was 
33.35, at 6 weeks 43.45, at 3 months 
60.60 and at 6 months it was 75.30.

Figure 1: Bar diagram depicting 
distribution of patients according to
Harris Hip Score at various interval

Final outcome of the study subjects 
at 6th month follow up
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in 37 elderly patients obtained 17 
excellent (45%) and 14 good (37%) 
results after 12 months according to 
the Harris hip scoring system.4

The average age of the patients 
in our study is 77.10 years. The high 
incidence of intertrochanteric fractures 
in elderly population reflects high 
incidence of osteoporosis in these 
patients.

Comorbidity in the aged patients 
further complicates the management 
of these fractures. The comorbid 
illnesses did delay the surgical fitness 
of the patients, thereby resulting in 
some delay in surgery. One of the 
patients with pre-existing diabetes and 
hypertension developed postoperative 
wound infection which later on led to 
septicaemia and renal failure and she 
expired in the postoperative period. 
One of the patients with pre-existing 
hypertension developed cardiac 
insufficiency and expired after 6 
weeks of surgery.

Table 6 and 7 shows comparision 
of different variables of our study with 
other studies.

Table 5: Final outcome of subjects 
at 6 month follow up according to

Harris Hip Score
Harris 

Hip Score 
grade

Frequency Percentage

Excellent 6 30%
Good 7 35%
Fair 2 10%
Poor 2 10%
Dead 3 15%

The above table depicts the 
distribution of subjects at 6 months 
according to Harris Hip Score. 30% 
patients had an excellent outcome, 
35% had a good outcome, the outcome 
was fair in 10% patients and poor in 
10% of the patients at the end of 6 
months. 15% patients died during the 
study duration.
Figure 2: Pie diagram depicting the 
distribution of subjects at 6 months 

according to Harris Hip Score

Discussion

Intertrochanteric femur fractures 
are associated with substantial 
morbidity and mortality, about 30% 
of elderly patients die within 1 year 
and many more experience significant 
functional loss.11 Around more than 
50% of all intertrochanteric femur 
fracture are unstable with comminution 
of posteromedial cortex.3 

Although arthroplasty in unstable 
fractures presents greater challenge 
to surgeon and may require calcar 
reconstruction or reattachment of 
fragments using encirclage wires 
but the complications like nonunion, 
malunion, metal breakage or 
impingement are of no concern with 
the prosthesis.

Tronzo claimed to be the first 
to use long, straight stemmed 
prosthesis for the primary treatment of 
intertrochanteric fractures.12 Rosenfeld 
and Schwartz, reported good 
results with the use of the Leinbach 
prosthesis.12 Rodop et al in a study of 
primary bipolar hemi arthroplasty for 
unstable intertrochanteric fractures 

Table 6: Comparision of different variables of our study with other studies
Variables Sancheti KH et al.13 Kim YS et al.14 Shen J et al.15 Present study

Number of Patients 37 46 60 20
Mean age (years) 77.10 79.70 78.2 77.10
No. of female patients 27 41 47 13
No. of male patients 10 5 13 7
Average operative time  71 min 90 min - 81.25 min

Mean Blood transfused(units) 1.0 3.0 1.20±0.410 units 
(420±143.63 ml)

Average hospital stay(days) 10.96 26.50 7.95
Mean of Weight bearing 
started(days) 3.2 13.6 2.30

Table 7: Comparision of different variables of our study with other studies
Variables Gashi YN et al.16 Mansukhani SA et al.17 Park BJ et al.18 Present study

Percentage of cases with history of 
fall 96.70 100 100

Mean duration between admission 
and surgery 3.6 days 4.75 days

Incidence rate of dislocation 1.7% 18.2% 0 %
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The delay in surgery was mostly 
on account of time required for 
stabilization of general condition of 
the patients so as to make them fit for 
anaesthesia and surgery.

Cemented bipolar hemiarthroplasty 
was done in 20 patients diagnosed with 
unstable intertrochanteric fractures. 
The calcar was constructed by the 
bone cement or the autograft taken 
from the femoral neck. This was done 
to prevent sinking of prosthesis. In 4 
of the patients tension band wiring 
was done for the fractured greater 
trochanter and in 7 of the patients 
encirclage wires were used to reattach 
greater and lesser trochanter.

In our study 85% of the patients 
were successfully ambulated after 
the surgery. 50% of the patients 
maintained good ambulatory status, 
25% had dependency on walking aids 
but were successfully mobile while 
10% of the patients who were initially 
ambulated successfully had a poor 
outcome at the end of the study.

One patient developed post 
operative wound infection 
subsequently leading to death, two 
other patients who were ambulated 
initially died of cardiopulmonary arrest 
at 6 weeks and 3 months respectively.

In the final follow up, 75% patients 
had no pain and 20 % had slight pain. 
In one patient the implant was in varus 
malposition which might be causing 
slight pain. In other three patients 
the cause of slight pain could not be 
detected but the probable cause of pain 
might be due to altered biomechanics 
of hip due to limb length discrepancy, 
impingement of K wires in the soft 
tissues where tension band wiring for 
fractured greater trochanter was done, 
trochanteric bursitis as the bursa might 
not have been excised completely 
during the surgery.

Harris Hip score was used in our 

study for assessing the final outcome 
of patients. The total score is 100, 
with outcome graded as excellent, 
good, fair and poor. The mean Harris 
hip score at 6th month follow up was 
75.30 ± 27.22 with p value as

0.001 which is comparable with 
the previous studies:

Authors
Mean Harris 

hip score at 6th 
month follow up

Park BJ et al.18 73.20
Singh S et al.19 78.33
Shen J et al.15 76.50
Present study 75.30

In our study excellent to fair results 
were seen in 75% of the patients 
which is comparable with the previous 
studies:

Authors
Cases with 

excellent to fair 
results

Mansukhani 
SA  et al.17 90 %

Pal CP et al.20 71.50%
Sancheti KH et 
al.13 91%

Present study 75 %
In conclusion, given the few 

complications and comparable 
functional recovery in this small study 
we believe that primary cemented 
hemiarthroplasty offers a modality 
of treatment that provides adequate 
fixation and early mobilization 
in these patients, thus preventing 
postoperative complications such as 
pressure sores, pneumonia, atelectasis, 
and pseudo arthrosis. Delays in the 
surgeries are one of the most important 
predictor of mortality in patients with 
intertrochanteric fractures and also of 
the postoperative morbidity. 

Limitations of our study were 
small sample size and shorter duration 
of follow up.
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