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ABSTRACT 

 

Background: Intertrochanteric fracture in elderly patient is a frequent problem and is becoming more common as the 

proportion of elderly people in the population increases. Unstable intertrochanteric fracture in the elderly patient is 

associated with a high rate of mortality as much as 20 percent during the first postoperative year. The treatment of such 

unstable intertrochanteric fracture is still controversial. So as to allow for earlier postoperative weight-bearing, primary 

hemiarthroplasty was proposed by some authors. The purpose of this study is to evaluate the functional and clinical 

outcomes of cemented bipolar arthroplasty as a primary treatment for unstable intertrochanteric fracture in the elderly 

patient.  

Methods: It was an observational retrospective plus prospective study design over a period of 18 months in a tertiary 

care setting with a sample size of 41. Patients fulfilling the inclusion criteria were assessed clinically using Harris hip 

score and radiologically were operated for bipolar hemiarthroplasty. They were assessed intraoperatively, immediate 

postoperatively and after 4 weeks for functional outcome using Harris hip score and assessed radiologically. Patients 

were also be evaluated for intraoperative and postoperative complications if any. The outcome was analysed statistically 

to comment on functional outcome of bipolar hemiarthroplasty. 

Results: In our study majority of the patients 70% (29) had excellent and good outcomes at the end of 1 month. Out of 

the rest 22% more had fair outcome at the end of month. Thus 93% patients had favorable outcomes at the end of 1 

month while 7% (3 cases) had poor outcome when measured using Harris hip score.  

Conclusions: Primary cemented bipolar hemiarthroplasty is a viable option that leads to good functional outcomes and 

allows early mobilization and weight bearing.  
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INTRODUCTION 

Intertrochanteric fracture in elderly patient is a frequent 

problem and is becoming more common as the proportion 

of elderly people in the population increases.1,9 Various 

modalities of treatment are available including open 

reduction with rigid fixation.1-4  

So as to allow for earlier postoperative weight-bearing, 

primary hemiarthroplasty was proposed by some authors.5 

Unstable intertrochanteric fracture in the elderly patient is 

associated with a high rate of mortality as much as 20 

percent during the first postoperative year.10-13 The 

treatment of such unstable intertrochanteric fracture is still 

controversial, despite the publication of reports of 

randomized trials and comparative studies.14-16 

Excessive collapse, loss of fixation, varus displacement 

cut-out of the lag screw resulting in poor function remain 

problems associated with internal fixation of unstable 

intertrochanteric fracture in the elderly patient with 

osteoporotic bone.16  

For this reason and to allow earlier postoperative weight-

bearing primary arthroplasty was proposed in cases of 

unstable intertrochanteric fractures.8,17-20 

The purpose of this study is to evaluate the functional and 

clinical outcomes of cemented bipolar arthroplasty as a 

primary treatment for unstable intertrochanteric fracture in 

the elderly patient. 

METHODS 

It is an observational retrospective plus prospective study 

design. The study was conducted at the tertiary care centre 

at B. J. Government Medical College, Pune, Maharashtra, 

India. The study was conducted from September 2019 to 

December 2021. 

Inclusion criteria 

All patients above the age of 60, and patients classified 

under AO/OTA type 31A3.3 i.e., multifragmentary or 

Evans type II i.e., patients in whom fracture line extends 

downwards and outwards from the lesser trochanter 

reversed obliquity and all other unstable intertrochanteric 

fractures, were included in the study. 

Exclusion criteria 

Patients with intertrochanteric neck fractures below the 

age of 60, with other degenerative conditions of the hip, 

for example osteoarthritis of the hip, osteonecrosis of the 

hip; congenital disorders of the hip; conditions of the knee 

affecting mobility of the lower limb; unable to walk before 

the fracture; pathological fractures; previous contra lateral 

hip fracture; stable fractures and intact lesser trochanter 

were excluded. 

Study procedure 

Patients fulfilling the inclusion criteria were assessed 

clinically using Harris hip score and radiologically were 

operated for bipolar hemiarthroplasty. They were assessed 

intraoperatively, immediate postoperatively and after 4 

weeks for functional outcome using Harris hip score and 

assessed radiologically. Patients were also evaluated for 

intraoperative and postoperative complications if any. The 

outcome was analysed statistically to comment on 

functional outcome of bipolar hemiarthroplasty. 

Risk involved 

No risk was involved as result of the study. 

Ethical committee approval was taken from regional 

ethical committee at B. J. Government Medical College, 

Pune. 

Statistical analysis 

The sample size was 41. All measured values were 

expressed in the form of means and standard deviations. 

Statistical significance in all cases was be considered at the 

p value <0.05. Appropriate tests were used for statistical 

analysis including Chi square and regression analysis. 

Graphical representation has been done wherever possible. 

Patient protocol 

All patients fulfilling above criteria were considered for 

the study. Clinical diagnosis of intertrochanteric fracture 

was done with external rotation, shortening and history of 

trauma. Appropriate fluid and analgesic management were 

done upon admission along with screening for 

comorbidities including diabetes mellitus, hypertension, 

ischemic heart disease. Limb was placed in skin traction. 

Anteroposterior and lateral X-rays of pelvis with both hips 

and affected hip were taken. Hemogram, prothrombin 

time, liver function tests, and kidney function tests were 

sent as routine. Informed consent was obtained from the 

patient. 

Operative protocol 

Preoperative  

Injection ceftriaxone 1 gm iv and injection amikacin 500 

mg iv was given. 

Anaesthesia 

Spinal and epidural anesthesia was given. All cases were 

done using the modified southern moore posterior 

approach in the lateral position. Tension band wiring was 

used to fix the greater trochanter. Wires were placed after 
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femur preparation and tightened after cemented implant 

was inserted. Trial reduction was done and modular neck 

was inserted after ascertaining limb length and adequate 

reduction. We did not use drain for any of our cases. 

Post operative 

Injection ceftriaxone 1 gm iv and injection amikacin 500 

mg iv was given twice daily for 4 days. LMW heparin was 

given 0.6 ml sc HS for 4 days. Wound check was done on 

day 4 after which patients were discharged on oral 

cefixime 200 mg twice daily for 10 days. Suture removal 

was done on day 14. Harris hip score was used to evaluate 

functional outcome. The score is reported as: 90-100 

excellent results, 80-89 good, 70-79 fair, and below 70 

poor. Radiological outcome was calculated as: excellent – 

no joint space narrowing, no medial migration, no superior 

migration, and no sclerosis; good – joint space narrowing, 

no medial migration, no superior migration, subluxation 

<1/4th of head, and slight sclerosis; fair – complete loss 

joint space, migration <1 cm, subluxation >1/4th diameter, 

no dislocation, and moderate pelvic reaction; and poor – 

complete loss of joint space, migration >1 cm, dislocation, 

and pelvic discontinuity or severe sclerosis. 

 

Figure 1: Passage of wires and stem implantation. 

 

Figure 2: Passage of wires and stem implantation. 

 

Figure 3: Tightening is done cementing and stem 
insertion. 

 

Figure 4: Tightening of the wire. 

 

Figure 5: Preoperative case X ray. 

 

Figure 6: Post operative case X ray. 
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RESULTS 

A total of 41 cases were operated and studied. The 

observations were as follows. 

Since, the study was conducted in geriatric age group, 

patients were divided in groups as mentioned above. 

Majority of the patients in our study were in the 60-70 and 

71-75 years of age group (Table 1). 

Table 1: Age distribution among patient. 

Age group 
Number of 

patients 

Percentage 

(%) 

60-70 28 68.3 

71-75  7 17.1 

76-80 2 4.9 

>80 4 9.8 

Total 41 100 

Given the geriatric age group and prevalence of 

osteoporosis in the patients a majority 78% of the patients 

had fractures due to domestic fall, while 22% patients had 

fractures as a result of motor vehicle accidents (Figure 7). 

 

Figure 7: Mode of injury. 

Comorbidities were present in 85% (35) patients. Most 

common was hypertension which was seen in 48.8% of the 

patients. The elderly age group accounted for the presence 

of comorbidities (Figure 8). 

 

Figure 8: Comorbidity distribution among patients. 

Patients were encouraged for weight bearing as soon as 

possible. Partial weight bearing was started on the day of 

surgery itself and full weight bearing was advised from the 

day 1 post operative day to all the patients possible. 

Dedicated physiotherapy regimen was started for all to 

ensure early mobilization. 

78% (32) patients started full weightbearing within 5 days, 

17% (7) between 5 to 10 days and 2 patients started 

weightbearing beyond 10 days. 

 

Figure 9: Correlation between trauma to surgery 

interval and Harris hip score. 

Table 2: Blood loss, time taken for full weight bearing, trauma to surgery interval and surgical time. 

Parameters 
Blood loss during 

surgery 

Time taken for full weight 

bearing after surgery 

Trauma to 

surgery interval 

Surgical 

time 

Mean 141.83 3.65 6.12 79.26 

Standard error 5.12 0.8 0.45 1.47 

Median 140 2 6 80 

Mode 150 1 7 75 

Standard deviation 32.78 5.18 2.8 9.43 

Range 130 27 13 31 

Minimum 70 1 1 65 

Maximum 200 28 14 96 

Confidence level (95.0%) 10.34 1.63 0.90 2.97 

Domestic fall

78%

RTA

22%

Mode of injury

37%

57%

6%

Comorbidity distribution

Diabetes

Mellitus

Hypertension

IHD

y = -1.0464x + 88.967

R² = 0.1663
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85
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0 5 10 15

Trauma to surgery interval vs Harris Hip 

Score 
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Table 3: Regression statistics for no. of days between 

trauma and surgery. 

Parameters Values 

Multiple R 0.40 

R square 0.16 

P value 0.008 

Correlation coefficient -1.04 

Standard error 6.84 

Trauma to surgery time was another factor considered. 

Given both the prevalence of comorbidities as well as 

workload at our institute average trauma to surgery time 

was 6 days (Table 6). Increased time was required for those 

with severe medical comorbidities. 61% (25) were 

operated between 6-10 days 31% (13) were operated 

within 5 days and 8% (3) patients were operated after 10 

days. We found a significant correlation between trauma 

to surgery interval and Harris hip score. Regression 

analysis showed that Harris hip score decreased with 

increasing trauma to surgery interval. 

Majority of the patients 70% (29) had excellent and good 

outcomes at the end of 1 month. Out of the rest 22% more 

had fair outcome at the end of month. Thus 93% patients 

had favourable outcomes at the end of 1 month while 7% 

(3 cases) had poor outcome when measured using Harris 

hip score. 

Table 4: Harris hip score. 

Parameters 
Number of 

patients 

Percentage 

(%) 

Poor 3 7.3 

Fair 9 22 

Good 22 53.7 

Excellent 7 17.1 

Total 41 100 

Table 5: Radiological outcome. 

Radiological 

outcome 

Number of 

patients 

Percentage 

(%) 

Fair 3 7.3 

Good 8 19.5 

Excellent 30 73.2 

Total 41 100 

Age distribution was compared with Harris hip score and 

upon analysis we found p value <0.05, correlation 

coefficient -0.50 with R2 value 0.25. Thus, Harris hip score 

decreased with increasing age group (Table 6). 

 

Figure 10: Harris hip score and age correlation. 

Table 6: Harris hip score and age correlation 

regression statistics. 

Parameters Values 

Multiple R 0.50 

R square 0.25 

P value 0.0007 

Standard error 6.46 

On comparing mode of injury with Harris hip score it was 

found to be significant. Those patients with road traffic 

accident as mode of injury had better outcomes vs those 

with domestic fall. This can be attributed to younger and 

more fitter patients in whom mode if injury was road 

traffic accident while generally older and osteoporotic 

patients in whom domestic falls caused the fracture.  

Complications 

A total of 5 patients suffered from complications. Most 

common was superficial infection ,2 cases, treated with 

daily dressing and iv antibiotics till web counters and CRP 

values were negative. Both the patients had a good 

recovery after iv antibiotics and no further intervention 

was necessary. 

1 patient suffered from deep venous thrombosis; 1 patient 

suffered from pulmonary embolism while another patient 

suffered from a post operative limb shortening of 1 cm 

which was treated with a shoe raise. 

Table 7: Harris hip score with mode of injury correlation. 

Parameters 

 

Radiological outcome 
Total P value 

Fair  Good  Excellent 

Poor 2 1 0 3 

<0.001 Fair  1 3 5 9 

Good  0 4 18 22 

y = -0.5086x + 118.37

R² = 0.2549

60

65

70

75

80

85

90

95

100

55 65 75 85 95

AGE vs HARRIS HIP SCORE

Continued. 
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Parameters 

 

Radiological outcome 
Total P value 

Fair  Good  Excellent 

Excellent 0 0 7 7 

Total 3 8 30 41   

Harris hip score group     

Domestic fall 3 9 17 3 

0.036* RTA 0 0 5 4 

Total 3 9 22 7 

DISCUSSION 

Hip fractures are associated with significant morbidity and 

mortality in elderly patients. The treatment of unstable, 

displaced intertrochanteric fractures is difficult and 

challenging. Given the osteoporotic bone, high 

comorbidities and need for early mobilization as well as 

variable and less predictable results of internal fixation of 

unstable intertrochanteric primary bipolar 

hemiarthroplasty is starting to emerge as a viable treatment 

option in these patients. 

Age 

Kayali et al compared 42 patients in which mean age was 

73 years who underwent cone hemiarthroplasty using a 

cementless press fit through a standard posterior 

approach.1 Rodop et al in their study had mean age of 75.6 

years while Kesemenli et al and George et al had mean age 

78 years.8,25,27 This was similar to our study where mean 

age was 70.4 years. In our study, age was negatively 

correlated with Harris hip scores with outcomes showing 

a decreasing trend with increasing age. However, 

favourable outcomes were seen in majority (93%) of the 

patients.   

Gender 

73% (30) patients were male while 27 were female. 

Comorbidities 

Comorbidities were present in 85% (35) patients. Most 

common was hypertension which was seen in 48.8% of the 

patients. 

The average blood loss was 141.8 ml. 

Time taken for surgery from day of trauma 

Trauma to surgery time was another factor considered. 

Given both the prevalence of comorbidities as well as 

workload at our institute average trauma to surgery time 

was 6 days. Increased time was required for those with 

severe medical comorbidities. 61% (25) were operated 

between 6-10 days 31% (13) were operated within 5 days 

and 8% (3) patients were operated after 10 days We found 

a significant correlation between trauma to surgery 

interval and Harris hip score. Regression analysis showed 

that Harris hip score decreased with increasing trauma to 

surgery interval. Thus, we recommend operating the 

patient as soon as patient is medically fit for optimal 

functional outcomes. 

Mode of injury 

78% (32) patients had domestic fall as mode of injury 

while 22% (9) had road traffic accident as mode of injury. 

This again points to the overall poor bone quality and poor 

health of the patients in this age group suffering from this 

fracture. Given the elderly population, the prevalence of 

comorbidities was high in this age group. On comparing 

mode of injury with Harris hip score it was found to be 

significant. Those patients with road traffic accident as 

mode of injury had better outcomes vs those with domestic 

fall. This can be attributed to younger and more fitter 

patients in whom mode if injury was road traffic accident 

while generally older and osteoporotic patients in whom 

domestic falls caused the fracture. 

Surgical time 

Green et al in their study found operative time to be 60 

minutes.3 Harwin et al reported average operative time 75 

minutes while Haentjens reported average surgical time 82 

minutes.7,19 Chan et al reported average surgical time 69 

minutes.21 Grimsrud reported average surgical time of 110 

minutes.22 In our study time also, surgical time was within 

this range with mean 79.2 minutes. 

Time for ambulation 

The time for ambulation was reported by Green et al as 5.5 

days.3 Harwin et al reported 88% patients were ambulatory 

before 7 days.19  

Rodop et al in their study had 98% patients ambulatory 

before discharge from hospital.8 78% in our study started 

weight bearing by 5 days. Patients were encouraged for 

weight bearing as soon as possible. Partial weight bearing 

was started on the day of surgery itself and full weight 

bearing was advised from the day 1 post operative day to 

all the patients possible.  

Dedicated physiotherapy regimen was started for all to 

ensure early mobilization. 78% (32) patients started full 

weightbearing within 5 days, 17% (7) between 5 to 10 days 

and 2 patients started weightbearing beyond 10 days. 
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Complications 

According the study conducted by Kayali 24% patients in 

the arthroplasty group died in the first half year, 1 amongst 

them acquired deep infection and did not respond to 

antibiotics.1 There was 1 respiratory infection,1 

intracranial bleed. Other patients died from causes not 

related to the trauma or surgery. Other complications 

included 4 bed sores and 1 superficial infection. In the 

study conducted by Grimsrud et al, 15% patients suffered 

complications.22 There was 1 myocardial infarction,1 

urinary tract infection, 1 deep infection, 2 decubitus ulcers, 

1 posterior dislocation. Rodop et al in their study had 1 

myocardial infarction, 2 pulmonary thromboembolisms, 1 

deep infection, 1 death from unrelated malignancy, 5 cases 

of limb length discrepancy.8 

In our study total of 12% (5) patients suffered from 

complications. Most common was superficial infection ,2 

cases, treated with daily dressing and iv antibiotics till 

WBC count, erythrocyte sedimentation rate (ESR) and 

CRP values were negative. Both the patients had a good 

recovery after iv antibiotics and no further intervention 

was necessary. 1 patient suffered from deep venous 

thrombosis, 1 patient from pulmonary embolism and 1 

from post operative limb shortening. Complications also 

significantly affected functional outcomes. Functional 

outcomes were poorer in those with complications than 

those without. 

Radiological outcome 

Radiological outcome was analysed and found to be 73%, 

good 20%, fair 7% and poor 0% at the end of 1 month. On 

comparing functional outcomes in Harris hip score and 

radiological outcomes there was significant relation 

between radiological and functional outcomes. 

Functional outcome 

In study conducted by Kayali et al functional results were 

excellent in 19%, good in 38%, fair in 14% patients, poor 

in 4% and mortality in 10% patients in hemiarthroplasty 

group.1 They concluded that functional outcome was 

comparable in internal fixation and hemiarthroplasty but 

hemiarthroplasty allowed earlier mobilization. In their 

study Green et al reviewed 20 patients, operated for 

primary bipolar hemiarthroplasty in elderly age group with 

unstable intertrochanteric fractures.3 They reported, 35% 

patients had excellent results, 55% patients had good 

results, 35% patients had fair results, 25% patients had 

poor results with 3 patients dying. They concluded that 

primary bipolar hemiarthroplasty in elderly patients 

allowed early mobilization and better physical 

rehabilitation. 

In the study by Haentjens et al 37 patients were reviewed.7 

Elderly patients with unstable intertrochanteric fractures 

were treated with primary bipolar hemiarthroplasty. They 

reported, 18.9% (7) patients had excellent results, 29.7% 

(11) patients had good results, 18.9% (7) patients had fair 

results, 13.5% (5) patients had poor results and reported 

death of 8% (3) cases. They concluded that primary bipolar 

hemiarthroplasty for previously ambulatory patients older 

than 70 years enabled earlier full weight bearing along 

with reducing complications related to prolonged 

recumbency like pneumonia, decubitus ulcers and 

atelectasis. In the study by Rosenfeld et al 24, elderly 

patients with unstable intertrochanteric fractures were 

operated for primary hemiarthroplasty. Out of 72 patients 

they reported excellent results in 46% (33) patients, good 

results in 29% (21) patients, fair results in 15% (11) 

patients, poor results in 3% (2) patients and reported death 

of 7% (5) patients. They concluded that in elderly patients 

with unstable intertrochanteric fractures primary 

hemiarthroplasty helped in early ambulation and along 

with it also reduced the complications.  

Chan et al studied 55 patients who had suffered from 

intertrochanteric fractures and were operated for primary 

cemented bipolar hemiarthroplasty.21 They reported 

excellent results in 19 cases good results in 8 cases, and 

death of 12 cases in the series. Their conclusion was that, 

primary cemented bipolar hemiarthroplasties for 

intertrochanteric fractures allow immediate mobilization 

and full weight. They also concluded that there are no risk 

complications of sliding screw device like implant failure, 

excessive collapse. Thus, it is a preferable alternative to 

sliding screw system in unstable intertrochanteric fractures 

in the elderly. Stern et al studied 105 cases who were 

diagnosed with type III and type IV intertrochanteric 

fractures with comminution and got operated for Leinbach 

bipolar prosthesis.4 They reported that there was reduced 

hospital stay. That it allowed immediate mobilization and 

thus decreased recumbency related complications. 

Broos et al conducted a study with 565 cases.18 They 

included intertrochanteric fractures treated with a variety 

of options including dynamic hip screw, fixed angled 

blade plate, enders pins and bipolar hemiarthroplasty. 

Their conclusion was that the surgical time, average blood 

loss, along with mortality rates were comparable between 

internal fixation and primary hemiarthroplasty. 73% in 

hemiarthroplasty group were considered pain free versus 

63% in internal fixation group with similar functional 

outcomes. In the study conducted by Rodop et al they 

studied 54 patients diagnosed with unstable 

intertrochanteric fractures and treated primarily with 

Bipolar hemiarthroplasties.8 They reported excellent 

results in 31% (17) cases, good results in 26% (14) cases, 

fair results in 5% (3) cases, poor results in 24% (13) cases 

and reported death of 13% (7) cases. Their conclusion was 

primary bipolar hemiarthroplasty for unstable 

intertrochanteric fractures in the elderly was a suitable 

procedure allowing early weight bearing along with earlier 

and better physical rehabilitation of the patients.  

Kesemenli et al studied and reported 27 patients with 

unstable intertrochanteric fractures operated for Leinbach 

type bipolar endoprosthesis.25 The series showed excellent 
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results in 22 cases, poor results in 3 cases and reported 

death 2 cases. They concluded that in elderly patients with 

unstable intertrochanteric fractures treatment with primary 

Bipolar hemiarthroplasty decreased immobilization 

related complications by allowing early weightbearing. 

Vahl et al in a study on communited unstable trochanteric 

fractures reported that for elderly patients with 

communited unstable intertrochanteric fractures, primary 

hemiarthroplasty provides a suitable alternative to internal 

fixation.26 

Grimsrud et al conducted study of 39 cases who were 

diagnosed with unstable 3- or 4-part intertrochanteric 

fractures.22 They described a novel cerclage technique 

along with primary cemented bipolar hip arthroplasty. 

After one year, they did not report loosening or subsidence 

of the femoral components. They concluded that, 

according this study their technique allowed early 

weightbearing and it had an acceptable rate of 

complications and thus was suitable procedure in such 

cases. In 2019, Zhou et al, studied and reviewed 108 

patients. They reported comparable results in internal 

fixation and hemiarthroplasty with earlier mobilization in 

hemiarthroplasty group.23 Kire et al concluded in a study 

of 75 patients that bipolar hemiarthroplasty resulted in 

earlier mobilization and better outcomes as well as 

prevention of osteoporosis related implant failure.29 

In our study majority of the patients 70% (29) had 

excellent and good outcomes at the end of 1 month. Out of 

the rest 22% more had fair outcome at the end of month. 

Thus 93% patients had favourable outcomes at the end of 

1 month while 7% (3 cases) had poor outcome when 

measured using Harris hip score. 

Our study has shown similar results to above mentioned 

studies. 

Limitations 

The pandemic affected our follow up hence the long-term 

outcome will need further follow up. This study has been 

conducted at a single centre; large scale multicentric 

studies will help to add better data regarding this treatment 

modality in the management of this complex fracture. 

CONCLUSION 

Unstable intertrochanteric fractures are a common cause of 

morbidity and morbidity associated mortality in the elderly 

age group. The high prevalence of comorbidities and 

osteoporosis makes internal fixation challenging as well it 

leads to delayed mobilization, fixation failure, loss of 

reduction. Although higher Harris hip scores were seen in 

the younger age group amongst our patients, almost all the 

patients had favourable outcomes and early ambulation. 

Delayed mobilization leads to pressure sores, increased 

risk for deep vein thrombosis, lung infections and overall 

increased morbidity as well as poor functional outcomes. 

Thus, in this category of patients, primary cemented 

bipolar hemiarthroplasty is a viable option that leads to 

good functional outcomes and allows early mobilization 

and weight bearing. This prevents recumbency related 

complications like pressure sores, respiratory tract 

infections, thromboembolic phenomenon along with 

subjective satisfaction. Operating as early as the patients’ 

medical condition permits also helps in achieving the most 

favourable outcomes. Thus, primary hemiarthroplasty 

should be considered as an option wherever results of 

internal fixation are predicted to be poor. However long-

term studies are required for better analysis and to paint a 

more comprehensive picture regarding position of this 

surgery in management of this complex fracture. 
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