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A prospective study of four-part intertrochanteric femur fractures treated with cemented 

bipolar prostheses in elderly patients. 

 

 

    
Abstract  

Introduction: - The care of comminuted inter trochanteric femur fractures in the elderly is complicated 

because to the difficulty of anatomical reduction in osteoporotic bones, the requirement for prolonged 

immobilization following surgery, and the increased risk of screw cut out in poor quality bone. Prolonged 

Bed sores, chest infections, and deep vein thrombosis are among problems of immobility.  Both morbidity 

and mortality are increased as a result of reliance and psychosocial side effects.  

 The purpose of this study: - To assess the functional result of cemented bipolar hemiarthroplasty in 

patients with comminuted intervertebral disc disease.  The Harris Hip Score was used to diagnose 

trochanteric femur fractures in elderly people. 

Material& method: - This study will be conducted in the Department of Orthopedics, Govt. Medical 

College, and affiliated groups of hospitals in Kota between 2017 and 2019. The patients were all over 60 

years old and had an intertrochanteric fracture that was unstable. Exclusion criteria: Patient is unwilling to 

undergo surgery and is medically unfit. 

Result: - The average age in our research was 77.3 years. Hypertension was the most prevalent linked 

medical issue, accounting for 33% of the total. Cerclage wire was used to keep the pieces of the Greater 

trochanter together (46.66%). In seven cases, calcar reconstruction was performed (23.33%). The patients 

were followed up on at six weeks, three months, six months, nine months, and one year after surgery. 

After 6 weeks, 12 patients were able to walk without assistance, 10 with a cane, and 8 with a walker. 

Squatting and sitting cross-legged were not recommended for any of the patients. 

Conclusion: For older patients with comminuted inter trochanteric femur fractures, the surgery allowed 

for quick mobilization, early recovery to pre-injury levels, and provided a long-term solution. 

Keywords: Cemented hemiarthroplasty, Harris hip score, comminuted intertrochanteric fracture 

Unstable, Prosthesis 

 

INTRODUCTION 

Among the most common health issues among the elderly is an intertrochanteric femoral fracture. 

Nearly half of all hip fractures are intertrochanteric. Osteosynthesis is a simple technique that provides 

reliable outcomes for stable fractures. However, owing to the difficulties in getting anatomical 

reduction, managing unstable intertrochanteric (Evans type III or IV and AO/OTA type 31-A2.2 and 

2.3) fractures is problematic.
1
 The use of fixed nail plate devices to treat these fractures has 

historically had a significant risk of fracture displacement and cut-out
2
. After that, a sliding hip screw 

was effectively employed and became the standard way of treating these fractures
3
. Head perforations, 

excessive sliding resulting in shortening, excessive collapse, loss of fixation, cut through and plate 

withdrawal, and plate breakage continued, particularly in unstable fractures
4
, two of the most prevalent 

causes of poor outcomes are osteoporosis and instability
5,6

. A period of reduced mobility is also 

recommended in these older patients with unstable osteoporotic fractures, which can lead to 

comorbidities such as atelectasis, bedsores, pneumonia, and deep vein thrombosis
7
. In the instance of 

an unstable-intertrochanteric fracture, the end results were defined by fracture stability, bone strength, 
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and early rehabilitation. These individuals have inadequate bone quality and are not candidates for 

traditional osteosynthesis. Non-union and metal failure are common outcomes of operations. The main 

aims of therapy are to achieve a stable fixation and to begin rehabilitation as soon as possible. Some 

surgeons have advocated prosthetic replacements for unstable intertrochanteric fractures to allow early 

post-operative weight bearing and quick rehabilitation.  

The purpose of this study 

evaluating the practical and clinical effect of cemented bipolar arthroplasty as a major treatment for 

unstable intertrochanteric fractures in an elderly patient with full weight post-surgery stress and return 

to normal living and reduced rate of revision and learning the final outcome of bipolar prosthesis 

regarding pain, mobility, stability.  

 

 MATERIAL & METHODS 

This study will be conducted in the Department of Orthopedics, Govt. Medical College, and affiliated 

groups of hospitals in Kota between 2017 and 2019. This study will follow up on 30 cases of unstable 

inter-trochanter fracture that match the inclusion criteria in a prospective manner. These patients were 

all over 60 years old and had an intertrochanteric fracture that was unstable [three or four sections 

intertrochanteric fracture with loss of the posteromedial cortical buttress and reversed obliquity 

fracture. 

Exclusion criteria patient under the age of 60, Polytrauma patient with an open fracture No 

ambulatory status prior to injury Any signs of illness in the past, Patient is unwilling to undergo 

surgery and is medically unfit. All patients will undergo a thorough history and clinical examination, 

with special attention paid to age, gender, mechanism of injury, fracture pattern, medical co-

morbidities, other related bone damage, reporting time after injury, and time between injury and 

treatment. Radiographs of the hip will be obtained in the appropriate perspectives, and a clinical and 

radiological diagnosis will be made. Preoperative buck's skin traction with adequate weight will be 

applied to the patient. After the appropriate blood, urine, and radiographic preoperative work-up, all 

patients will be scheduled for elective surgery as soon as feasible. 

 

 Preoperative intravenous cephalosporin antibiotics were administered and maintained at a 12-hourly 

interval for five days after surgery, before switching to oral antibiotics until sutures were removed. 

The hip joint was exposed via the posterior-lateral technique (Gibson posterolateral hip approach). The 

underlying fascia, and also the fascia over the gluteus maximus, were exposed and separated in line 

with the skin incision, and then split in the direction of its fibers using blunt dissection. The greater 

trochanter is revealed by withdrawing the proximal fibers of the muscle proximally. The greater 

trochanter is broken in circumstances where it is fractured. anteriorly reflected. The sciatic nerve was 

rarely exposed, and if it was, it was retracted gently out of the way. After labeling the gemelli, 

obturator internus, and piriformis tendons, they were split at their insertions for better identification 

and reattachment. The posterior portion of the capsule is then incised from distal to proximal along the 

line of the femur's neck and at a right angle to it, forming a 'T' shaped aperture. The leg is rotated 

internally and the thigh and knee are flexed to 90 degrees to expose the femoral neck. At the neck 

level, an osteotomy is done, and the hip is displaced posteriorly. The femoral head was levered out of 

the acetabulum, and the head size was measured using a template; the size was then confirmed with a 

trial prosthesis. The acetabulum was prepared, the ligamentum teres was completely excised, and the 

soft tissue in the pulvinar region was curetted. To prepare the femoral shaft for prosthesis insertion, it 
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was rasped using a broach (rasp). To fix the bipolar stem in 10-15 of anteversion, standard cementing 

processes were employed – washing, cleaning, drying, then canal blocking. Calcar repair utilizing 

bone from the removed head is sometimes done before cementing. The larger trochanter and the 

fractured lesser trochanter were reattached with an SS wire in the instance of communition. Joint 

reduction was completed. On the table, the joint was moved to assess the stability of the prosthesis. 

Flexing and adducting the hip checks the prosthesis' stability and inclination to dislocate. The incision 

was closed in layers over a suction drain implanted behind the gluteus maximus, which was removed 

during the first change of dressing after 48 hours after suturing the capsule and external rotators. Foot 

end elevation was administered postoperatively if spinal anesthesia was used. Pillows were used to 

keep the lower limbs in abduction [20-30°]. For the first 24 hours, blood pressure, pulse rate, 

temperature, and respiration rate were measured every half-hour. A postoperative blood transfusion 

was provided whenever it was necessary. Intramuscular analgesics were provided in accordance with 

the patient's wishes, and IV antibiotics were maintained for another five days. After 48 hours, the drain 

was removed. After 48 hours, a follow-up radiograph was taken. Participants were forced to sit up on 

the second postoperative day, stand up with assistance (walker) on the third day, and then allowed to 

fully weight bear and walk with assistance (walker) on the fourth postoperative day, depending on 

pain tolerance, and were urged to walk thereafter. It was forbidden to squat or sit cross-legged. 12 to 

15 days following surgery, the sutures were removed. The patients in the study were released on the 

fifth day or after the stitches were removed Any shortening or abnormalities in the individuals were 

examined. Before the patients are discharged, any problems such as infections and bed sores are 

addressed. Patients were followed up on every six weeks, three months, six months, and twelve 

months. The Harris Hip Score was used to guide clinical follow-up. A radiological follow-up was 

performed to look for symptoms of implant loosening, protrusion, dislocation.  

 

RESULTS  

 

The average age in our research was 77.3 years. There were 18 female patients and 12 male patients, 

with 14 right-sided fractures and 16 left-sided fractures. There were 19 patients with minor injurie and 

6 patients with RTAs. 

Intertrochanteric fractures were classified using the AO/OTA classification system. 16 patients had 

AOType31A2.2 fractures, while 8 had AO/OTA Type31A2 fractures. Six patients reported with 

AO/OTA Type31A2.1 fractures, three of which were AO/OTA Type31A2.1 fractures. Hypertension 

was the most prevalent linked medical issue, accounting for 33% of the total. 20% of patients have 

cardiac disease. 16.66 percent of people had diabetes, 16.66 percent of people had COPD, and 13.33 

percent of people had ipsilateral knee osteoarthritis.   Pre-operatively, 7 patients (23.33%) required 

blood transfusion, and post-operatively, 5 patients (16.66%) required blood transfusion, both of which 

went smoothly. Cerclage wire was used to keep the pieces of the Greater trochanter together in 14 

instances (46.66 percent). In seven cases, calcar reconstruction was performed (23.33 percent) One 

patient with a serous discharge developed a postoperative superficial infection. Without the use of 

antibiotics, they responded to conservative care alone. 2 patients had superficial bedsores, which were 
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treated with daily dressings and wounds that healed before they were released from the hospital. One 

patient had a shortening of less than 2 cm of the operated limb and needed to walk with a cane after 

surgery. One patient had a two-centimeter shortening, a mild limp, and walked with the assistance of a 

triple walker. Two of the patients got a 2cm lengthening. On and after the third postoperative day, full 

weight bearing was allowed. On the 3.9th day, the patient was fully weight bearing. The patient stayed 

in the hospital for an average of 8.5 days.   Squatting and sitting cross-legged were not recommended 

for any of the patients. The patients were followed up on at six weeks, three months, six months, nine 

months, and one year after surgery. On a one-year follow-up, there was no evidence of acetabular 

erosion, loosening, or dislocation of the prosthesis in this series. After 6 weeks, 12 patients were able 

to walk without assistance, 10 with a cane, and 8 with a walker.  The Harris Hip Scoring System was 

used to score the functional outcomes, with a score of more than 90 suggesting an exceptional result, a 

score of 80-90 indicating acceptable results, a score of 70-80 indicating good results, and a score of 

less than 70 indicating poor results. In our study, 11 patients had excellent results, 14 patients had 

acceptable results, three patients had medium results, and two patients had poor results.   
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Figure 1 : X-ray images 
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DISCUSSION 

 Displaced, unstable, and substantially comminuted intertrochanteric injuries were linked to 

considerable morbidity, including death, in elderly people. Despite the fact that internal fixation has 

greatly reduced mortality associated with intertrochanteric fractures, early mobilization is nevertheless 

avoided in situations of communition, osteoporosis, and notably poor screw stability. 
8, 9, 10

 Primary 

hemiarthroplasty provides for proper fixation and early mobilization in these patients, reducing 

surgical complications such bed sores, upper respiratory infections, bronchiectasis, and 

pseudoarthrosis.
11

 The surgeon has little influence over the quality of the bone or the shape of the 

fracture. Age, sex, race, general health, muscle mass, and exercise level all have an impact on bone 

quality (hardness, flexibility, and strength). No one can guarantee 100% fracture stability and complete 

bone union in the elderly, despite the availability of several fixation techniques such as a fixed nail 

plate, a sliding hip screw, or intramedullary interlocking devices. In such an aged patient, a hip 

prosthesis is a successful restoration technique following unsuccessful therapy of an intertrochanteric 

fracture. As a result of this therapy, the vast majority of people reported significant pain alleviation and 

improved function. Treatment of comminuted and unstable intertrochanteric fractures in the elderly 

using a Leinbach bipolar prosthesis, a calcar-replacing prosthesis, is an excellent technique to get the 

patient up and walking quickly. Treatment with an endoprosthesis is regarded to be beneficial in older 

patients with intertrochanteric fractures and accompanying comorbidities, since it allows for early 

mobility.
 
Primary hemiarthroplasty is just a surgical option for these participants that provides 
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sufficient fixation and early mobilization, avoiding postoperative sequelae such bed sores, pneumonia, 

bronchiectasis, as well as pseudo arthrosis. As of 1971, hemiarthroplasty has been utilized to treat 

unstable intertrochanteric fractures. Nevertheless, compared to femoral neck fractures, these occur less 

often.
12

 It was initially designed to be used as a last resort in the event of failed pinning or other 

difficulties.
 
Rosenfeld, Schwartz, and Alter 

14
 demonstrated the efficacy of the leinbach prosthesis. 

This method has been proved to yield favorable effects in several studies. Stern and Goldstein reported 

an 88 percent success rate in patients diagnosed with an unstable intertrochanteric fracture who have 

been addressed the with Leinbach prosthesis. 

After treating 105 cases of unstable intertrochanter fractures with the Leinbach prosthesis, Stern and 

Angerman
15

 documented a 94 percent success rate in returning patients to their refracture ambulatory 

status. Stern M B et al
13

, in a series of 105 cases of type III and type IV intertrochanteric comminuted 

intertrochanteric fractures treated using the Leinbach Bipolar prosthesis, concluded that operations 

were restored within a short period of time and allowed to carry unrestricted weight almost 

immediately. The hospital stay was shorter and the incidence of secondary surgery, thrombophlebitis, 

pulmonary embolism, decubitus ulcers and pneumonia were significantly lower. Broos PL et al
16

, in a 

series of 565 patients, who experienced new trochanteric fractures, were treated with hip replacement, 

angled blade plate, enders, and Bipolar Hemiarthroplasty. They concluded that repairs with angled 

blade plate and enders’ pins should be omitted, patients treated with screw hip screw had positive 

results but, in this treatment, there was a risk of severe falls and pain in 80% of cases, he suggested 

multifragmentary intertrochanteric fractures. can be treated with endoprosthesis as it can no longer be 

considered a serious intervention with a risk of less than 1% of mechanical problems Rodop et al.
17

, in 

a series of 54 adult patients, with an average age of 75.6 years, who had unstable intertrochanteric 

fractures were treated primarily with Bipolar hemiarthroplasties. The series showed excellent results in 

17 cases, positive results in 14 cases, positive results in 3 cases, negative results in 13 cases and 

reported death in 7 cases. They concluded that Bipolar Hemiarthroplasty for unstable intertrochanteric 

fractures in the elderly was an effective way to provide rapid weight loss and rehabilitation to patients. 

George et al.
18

, in a series of 60 patients aged 78 of whom 24 patients were treated for total hip 

arthroplasty, 27 patients were treated with Bipolar arthroplasty, and 9 patients were treated with 

unipolar arthroplasty, second failed. internal correction of intertrochanteric fractures. The series 

showed excellent results in 26 cases, positive results in 20 cases, positive results in 10 cases and 

negative effects in 4 cases. None of the patients had a revised arthroplasty of acetabular erosion. They 

did not see any correlation between quality pain relief and treatment with Bipolar Hemiarthroplasty as 

opposed to total hip arthroplasty. They concluded that hip arthroplasty was an effective way to 

maintain postoperative treatment of intertrochanteric fracture in older patients. Most patients had good 

pain relief and functional improvement. In the short term, bipolar hemiarthroplasty appears to provide 

a better effect than open reduction and internal correction in the treatment of unstable intertrochanteric 

fractures in terms of mortality and morbidity, complications, early recovery and return to daily living 

activities. long-term problems such as relapse, protrusio, stem failure, late infection and late removal 

have not been identified in this series. 

 LIMITATION  
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The current study was unable to remark on mortality due to the small sample size and short follow-up 

period. In addition, there were insufficient patients in this trial to do analyses on uncommon adverse 

effects such as infections, dislocations, and implant loosening. To investigate these problems, a large 

prospective randomized trial comparing the use of intramedullary implants vs primary 

hemiarthroplasty for unstable osteoporotic fractures is required. 

CONCLUSION  

Based on our findings, we feel that cemented bipolar hemiarthroplasty is the best option for freely 

mobile senior patients over the age of seventy who have an intertrochanteric femoral fracture. In older 

patients with femur intertrochanteric fractures, the operation provided speedier mobility, a speedy 

return to pre-injury levels, increased quality of life, and a long-term solution. In these instances, 

hemiarthroplasty is a difficult surgical procedure. Poor surgical technique can result in increased 

operational time, a higher risk of deep infection, dislocation, and a poor radiological and functional 

outcome. Neck length, offset, and version are all carefully restored to enhance hip joint stability and 

prosthesis lifetime. Extended immobilization, prolonged rehabilitation, significant residual 

abnormalities, and the need for revision procedures were all minimized with bipolar hemiarthroplasty. 
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