
Introduction
Intertrochanteric femur fractures are common in older adults 

and are frequently associated with osteoporosis, frailty, and 
medical comorbidity [1,2,3,4,5,6,7,8,9,10,11,12,13]. Unstable 
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Introduction: Intertrochanteric fractures are among the most common fragility fractures in the elderly, and comminuted, unstable patterns are 
difficult to manage with fixation alone because of poor bone stock and loss of posteromedial support. While intramedullary devices, such as the 
proximal femoral nail remain the standard of care, primary hemiarthroplasty has been proposed as an alternative when early weight-bearing is a 
priority, though supporting evidence remains limited. This study evaluated the clinical and functional outcomes of primary cemented bipolar 
hemiarthroplasty in elderly patients with unstable intertrochanteric fractures.
Materials and Methods: This prospective observational study was conducted in the Department of Orthopaedics of a tertiary-care teaching 
hospital over 18 months (May 2023–February 2025), with post-operative follow-up to 6 months. Thirty patients aged 60 years or older with 
Boyd and Griffin type II or III intertrochanteric fractures underwent primary cemented bipolar hemiarthroplasty through a posterolateral 
approach. Functional outcome was assessed using the Harris Hip Score, alongside operative parameters, complications, limb shortening, and 
time to full weight-bearing.
Result: The mean age was 69.88 years ± 6.38 years (15 males, 15 females). Mean operative time was 84.07 ± 10.26 min, and mean estimated 
blood loss was 287.67 ± 110.63 mL; 46.7% of patients required transfusion. Post-operative complications occurred in 20% of patients, most 
commonly abductor weakness (16.7%). Mean limb shortening was 0.98 ± 0.58 cm, and mean time to full weight-bearing was 6.21 ± 1.47 days. At 
final assessment, 13.3% of patients had excellent, 30% good, 36.7% fair, and 6.7% poor Harris Hip Scores; 13.3% died during follow-up. Greater 
blood loss and transfusion requirement were significantly associated with post-operative complications (P = 0.028 and P = 0.046, respectively).
Conclusion: Primary cemented bipolar hemiarthroplasty allowed early weight-bearing and produced predominantly fair-to-good functional 
outcomes in these selected elderly cohort with comminuted intertrochanteric fractures, with an acceptable complication profile. Given the small 
sample size and absence of a comparison group, these findings support the feasibility of hemiarthroplasty in this setting rather than its superiority 
over internal fixation.
Keywords: Intertrochanteric fracture, bipolar hemiarthroplasty, elderly, cemented hemiarthroplasty, Harris hip score.

Abstract

Learning Point of the Article:
Cemented bipolar hemiarthroplasty facilitates early weight-bearing and achieves favorable functional outcomes in selected elderly patients 

with comminuted intertrochanteric fractures, making it a viable treatment option in selected cases.
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and comminuted fracture patterns are particularly difficult to 
manage because loss of posteromedial support and poor bone 
quality compromise fixation. Mechanical complications after 
internal fixation may include excessive collapse, limb 
shortening, implant migration, and cut-out, while prolonged 
restricted mobility in this population contributes to 
deconditioning and medical complications.
Internal fixation remains the established treatment for most 
intertrochanteric fractures, and intramedullary devices, such as 
the proximal femoral nail and proximal femoral nail antirotation 
have  s h ow n  b i o m ec han i c a l  ad vantages  over  o l d er 
extramedullary implants, particularly for unstable fracture 
patterns [14,15,16]. However, primary arthroplasty has been 
proposed for selected elderly patients with highly comminuted 
or unstable fractures when early weight-bearing is considered an 
impor tant  t reatment  object ive.  Cemented b ipolar 
hemiarthroplasty provides immediate fixation of the femoral 
stem and avoids dependence on fracture healing for initial 
mechanical stability, which may be particularly relevant in 
patients unlikely to tolerate a period of protected weight-
bearing [17,18,19].
Previous prospective studies have reported acceptable 
functional outcomes following cemented hemiarthroplasty for 
unstable intertrochanteric fractures, although the evidence 
remains limited and heterogeneous [19,20,21]. Randomized 
and comparative studies have reported early functional 

advantages of hemiarthroplasty over proximal femoral nailing 
in some elderly patients, with differences becoming less 
apparent with longer follow-up [20,22,23,24]. The role of 
primary hemiarthroplasty in this setting therefore remains 
controversial, with limited large-scale data available.
The present study evaluated functional outcome, perioperative 
parameters, complications, limb shortening, and time to full 
weight-bearing fol lowing primar y cemented bipolar 
hemiarthroplasty in elderly patients with comminuted 
intertrochanteric fractures.

Materials and Methods

Study design and setting
This prospective observational study was conducted in the 
Department of Orthopaedics, Ballari Medical College and 
Research Centre, Karnataka, a tertiary-care teaching hospital. 
Patient recruitment was conducted over 18 months, from May 
2023 to February 2025, with post-operative follow-up 
extending to 6 months.

Participants
Thirty patients aged 60 years or older with comminuted 
intertrochanteric femur fractures were enrolled. Fractures were 
classified according to the Boyd and Griffin classification. 
Patients were included if they were aged 60 years or older, were 
independently ambulatory before injury, and had a fracture 
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Figure 1: ?

Figure 1: Skin incision for the posterolateral approach.

Figure 2: Intraoperative exposure of the hip.
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classified as Boyd and Griffin type II or III. Patients younger 
than 60 years, those who were non-ambulatory before injury, 
those considered unfit for surgery, and patients with 
pathological or open fractures were excluded. All eligible 
patients received the same treatment; there was no internal-
fixation comparison group.

Surgical technique
A l l  pat ients  under went  pr imar y cemented bipolar 
hemiarthroplasty under spinal or general anesthesia through a 
posterolateral approach (Figs. 1 and 2). The fractured femoral 
head was excised (Fig. 3) and the femoral canal was prepared by 
sequential broaching. A cemented femoral stem was inserted 
after canal preparation, and the bipolar head was assembled and 
reduced (Fig. 4). The articular capsule and short external 
rotators were repaired before closure, and post-operative 
radiographs were obtained to confirm implant position (Fig. 5).

Post-operative protocol
Physiotherapy and mobilization began on the 1st post-
operative day, with weight-bearing as tolerated using 
appropriate support. Analgesia was multimodal according to 
clinical requirement. Antibiotic prophylaxis was continued for 
72 h, and low-molecular-weight heparin was administered for 
thromboprophylaxis for 2 weeks per protocol.

Outcome assessment
Patients were evaluated clinically and radiographically at 2 
weeks, 1 month, 4 months, and 6 months. Functional outcome 
was assessed using the Harris Hip Score. Operative time, 
estimated blood loss, transfusion requirement, post-operative 

complications, limb shortening, and time to full 
weight-bearing were recorded.

Statistical analysis
Descriptive statistics summarized demographic and 
clinical characteristics; categorical variables were 
expressed as frequencies and percentages, and 
continuous variables as means with standard 
deviations. Comparisons between patients with and 
without recorded post-operative complications 
were performed using independent-samples testing. 
A P < 0.05 was considered statistically significant.

Ethical considerations
The study was approved by the Institutional Ethics 
Committee, and written informed consent was 

obtained from all participants or their legal guardians before 
enrolment. The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Results
Thirty patients were included in the study; the mean age was 
71.3 years, with 15 males and 15 females. The largest age group 
was 66–70 years (13 patients, 43.3%), followed by the 60–65-
year group (7 patients, 23.3%). The most common mechanism 
of injury was a fall while walking (23 patients, 76.7%). Eighteen 
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Figure 3: Excised femoral head.

Figure 4: Bipolar hemiarthroplasty prosthesis.
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fractures (60%) involved the right side. Twenty-seven patients 
(90%) had Boyd and Griffin type II fractures and three (10%) 
had type III fractures. Diabetes mellitus was present in 10 
patients (33.3%), hypertension in eight (26.7%), and both 

conditions in seven (23.3%); five patients (16.7%) 
had no recorded comorbidity. Demographic and 
clinical characteristics are summarized in Table 1.
The mean operative time was 84.07 ± 10.26 min, 
and mean estimated blood loss was 287.67 ± 
110.63 mL (range 100–450 mL); 14 patients 
(46.7%) required blood transfusion. Post-
operative complications were recorded in six 
patients (20%): Abductor weakness in five 
(16.7%) and superficial infection in one (3.3%). 
Mean limb shortening was 0.98 ± 0.58 cm, with 
86.7% of patients having 1 cm or less of shortening. 
Mean time to full weight-bearing was 6.21 ± 1.47 
days; patients who developed complications 
achieved full weight-bearing earlier (5.33 ± 0.82 
days) than those without complications (6.44 ± 
1.53 days). Post-operative radiographs and clinical 
photographs of patients mobilizing with walker 
support are shown in Fig. 5 and 6.
At final functional assessment, four patients 
(13.3%) had excellent, nine (30%) good, eleven 

(36.7%) fair, and two (6.7%) poor outcomes by Harris Hip 
Score category; four patients (13.3%) died during follow-up. 
Patients with recorded complications had significantly greater 
mean blood loss (375.0 ± 51.28 mL vs. 265.83 ± 111.23 mL, P = 
0.028) and were significantly more likely to require transfusion 
(P = 0.046). Differences in age, operative time, limb shortening, 
stem position, and functional outcome category between the 
two groups were not statistically significant. Outcome 
parameters are summarized in Table 2.
Given the small sample size and the absence of a comparison 
group, the study did not identify a reliable independent 
predictor of functional outcome or complications; exploratory 
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Figure 5: Post-operative X-rays, pelvis with both hips anteroposterior view of four patients 
(Patients 1–4) showing the cemented bipolar implant in situ.

Characteristic n %

Mean age (years) 71.3 —

Sex — Male 15 50

Sex — Female 15 50

Age 60–65 years 7 23.3

Age 66–70 years 13 43.3

Age 71–75 years 4 13.4

Age 76–80 years 3 10

Age 81–85 years 3 10

Mechanism — Fall while walking 23 76.7

Mechanism — Fall from cot 4 13.3

Mechanism — Fall from bicycle 2 6.7

Mechanism — Fall from motorcycle 1 3.3

Side — Right 18 60

Side — Left 12 40

Boyd and Griffin Type II 27 90

Boyd and Griffin Type III 3 10

Diabetes mellitus 10 33.3

Hypertension 8 26.7

Diabetes and hypertension 7 23.3

No recorded comorbidity 5 16.7

Table 1: Demographic and clinical characteristics of the 

participants.  

Outcome parameter n %

Mean operative time (min) 84.07±10.26 —

Mean estimated blood loss (mL) 287.67±110.63 —

Blood transfusion required 14 46.7

Post-operative complications (any) 6 20

Abductor weakness 5 16.7

Superficial infection 1 3.3

Mean limb shortening (cm) 0.98±0.58 —

Mean time to full weight-bearing (days) 6.21±1.47 —

Harris Hip Score — Excellent 4 13.3

Harris Hip Score — Good 9 30

Harris Hip Score — Fair 11 36.7

Harris Hip Score — Poor 2 6.7

Mortality during follow-up 4 13.3

Table 2: Outcome parameters
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subgroup analyses by age, fracture type, and sex were limited by 
small numbers and were interpreted cautiously.

Discussion
The principal finding of this study was that primary cemented 
bipolar hemiarthroplasty permitted early post-operative 
mobilization in a selected group of elderly patients with 
comminuted intertrochanteric fractures, with a mean time to 
full weight-bearing of 6.21 days and predominantly fair-to-good 
functional outcomes at final assessment.
The rationale for pr imar y ar throplasty in unstable 
intertrochanteric fractures differs from its established role in 
displaced femoral neck fractures. In a highly comminuted 
fracture with compromised bone stock, internal fixation must 
maintain alignment while the fracture heals, whereas cemented 
hemiarthroplasty transfers load through the prosthetic stem 
and provides immediate femoral stability — an advantage that 
may be particularly relevant in elderly patients unlikely to 
tolerate prolonged protected weight-bearing [16,17,18,19].
The present results are broadly consistent with prior 
prospective work evaluating cemented hemiarthroplasty for 
unstable intertrochanteric fractures, which has similarly 
reported good-to-excellent functional recovery in a majority of 
patients and a comparable profi le of post-operative 
complications, including abductor weakness and superficial 
infection. A prospective randomized study comparing proximal 
femoral nailing with cemented bipolar hemiarthroplasty in 
elderly patients found that hemiarthroplasty was associated 

with better Harris Hip Scores during the first three 
post-operative months, although this early 
advantage diminished with longer follow-up 
[20,21,22,24]. This observation is relevant because 
the principal benefit of arthroplasty in this setting 
may be early functional recovery rather than a 
proven long-term superiority over fixation.
The mean blood loss in this series was 287.67 mL, 
and 46.7% of patients required transfusion; blood 
loss was significantly greater among patients who 
developed post-operative complications. This 
association should not be interpreted as evidence 
that blood loss caused the complications, given the 
observational design and small complication group, 
but  i t  does  emphasize  the impor tance of 
perioperative blood management in elderly 
arthroplasty patients.
Abductor weakness was the most frequent post-
operative complication (16.7%), which may be 
clinically relevant given the contribution of the 
abductor mechanism to gait stability and functional 

recovery after hip surgery; this incidence is directionally similar 
to that reported in other small prospective series of cemented 
hemiarthroplasty for comminuted intertrochanteric fractures.
Limb shortening was generally limited, with 86.7% of patients 
having 1 cm or less. A systematic review comparing cemented 
and cementless bipolar hemiarthroplasty for unstable 
intertrochanteric fractures found similar overall complication 
and mortality rates between the two approaches but reported a 
higher rate of limb-length discrepancy greater than 1 cm with 
cemented stems, consistent with the pattern observed in the 
present cohort.
The mortality rate in this study was 13.3% during follow-up. 
This is important when interpreting the functional results, 
because mortality reduces the number of patients available for 
functional assessment; the proportion of survivors achieving 
each Harris Hip Score category should therefore not be 
interpreted as a treatment success rate for the entire enrolled 
cohort.
This study has several limitations. First, the sample size was 
small (n = 30). Second, there was no internal-fixation control 
group, preventing direct comparison with contemporary 
fixation methods. Third, the study was conducted at a single 
center using purposive sampling, which limits generalizability. 
Fourth, fol low-up was l imited to 6 months,  so late 
complications, such as acetabular erosion, stem loosening, or 
late functional decline could not be assessed. Fifth, the study did 
not include a robust multivariable analysis of factors associated 

Figure 6: Clinical photographs of four patients (Patients 1–4) mobilizing with walker support.
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