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Abstract:  
Background: Hip fractures are most encountered by Indian Orthopedicians. Hemiarthroplasty appears to be a 
more dependable and successful treatment for femur neck fractures. Modular hemiarthroplasty showed cutting-
edge benefit due to its capacity to modify neck length in proportion to leg length and the tension of the 
abductors. The study evaluated functional outcome of modular bipolar hemiarthroplasty in fractured neck of 
femur using Modified Harris Hip Score (mHSS), pain and complication rate.  
Methods: This hospital-based prospective study done on 20 patients above 30 years with fracture neck of femur 
of <4 weeks admitted to Karnataka Institute of Medical Sciences, Hubballi. Postoperatively assessed with 
Modified Harris Hip Score, radiological outcome and pain with visual analog scale was assessed at 2 weeks, 6 
weeks and 6 months. Appropriate statistical tests were applied.  
Results: The mean was 49.95± 6.9 years with majority 51 and 60 years. A male: female ratio was 1:1.5. Right-
sided extremity with slip and fall as the most common mechanism of injury was noted. Modified HSS at 2 weeks, 
6 weeks and 6 months was 67.25 ± 3.9; 76.85 ± 5.5 and 87.5 ± 5.11 respectively representing a statistical increase 
in the score (p<0.0001). The VAS at 2 weeks, 6 weeks and 6 months was 2.95 ± 0.7; 2.7 ± 0.4 and 1.75 ± 0.7 with 
statistical decrease in pain over time (p<0.0001). Overall, 5 cases encountered complications. 
Conclusion: Modular bipolar hemiarthroplasty for displaced femoral neck fractures offers pain relief, improved 
range of motion, and a quicker return to premorbid walking ability with a manageable complication rate. 
Keywords: Bipolar hemiarthroplasty, Harris hip score, visual analog scale, deep vein thrombosis 
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Introduction 
Hip fractures are a common injury, particularly in 
critical circumstances involving the elderly. Young 
patients who participate in sports or high-energy 
trauma have been shown to be prone to these 
fractures. One kind of intracapsular hip fracture is a 
femoral neck fracture. The femoral head and shaft 
are joined by the femoral neck. The link that exists 
between the femoral head with the acetabulum is 
known as the hip joint. The femoral neck is brittle 
due to its junctional placement [1]. The prevalence 
of these cases has increased 2-3 times, especially in 
Asia, raising concerns [2]. According to estimates, 
the incidence will increase from 1.66 million in 1990 
to 6.26 million in 2050 [3]. In addition to Asia's 

growing urbanization, there has been a rise in the 
percentage of elderly people because of longer 
average lifespans, which raises the possibility of 
fractures. Widespread deficiencies in calcium and 
vitamin D, disregard for osteoporosis, alcoholism, 
smoking, decreased levels of physical exercise, 
obesity are risk factors for these fractures [4]. 
Hemiarthroplasty, complete hip arthroplasty, and 
internal fixation are among the treatments available 
for treating the displaced femoral neck fractures [5]. 
Treatment for a non-displaced femoral neck fracture 
(NDFNFs)-which is almost usually treated with a 
fixation-is rarely discussed and still up for debate. 
Despite their relative stability, they run the 
possibility of secondary displacement. Increased 
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mobility limitations, bed-related issues, family care, 
etc., are linked to conservative therapies, which 
raise overall costs, morbidity and mortality. Internal 
fixation and joint replacement, particularly 
hemiarthroplasty or total arthroplasty, are the two 
major surgical procedures [6, 7].  
Hemiarthroplasty is regarded by surgeons as the 
most widely acceptable treatment choice, according 
to previous studies. Experts that advocate for 
hemiarthroplasty believe that as the age increases 
the likelihood of nonunion. For the older patient, 
replacement is considered as treatment of choice 
due to the increased necessity for early reoperation, 
fixation loss and excessive collapse associated with 
fixation [8]. Although total hip replacement is a 
common treatment option for these fractures, given 
its high cost, accessibility, and similar postoperative 
outcomes, it is still not widely employed in our 
nation.  
The concept of a single-assembly bipolar prosthesis 
was developed by Bateman in the 1970s. Compared 
to unipolar prostheses, bipolar prostheses offered a 
wider range of hip motion, quicker walking speeds, a 
lower incidence of postoperative discomfort, 
acetabular erosion, stem loosening, and a quicker 
return to regular activities [9]. 
Literature search revealed dearth of Indian studies 
that has assessed the clinical and functional 
outcome of modular bipolar hemiarthroplasty in 
femoral neck fracture. Hence, we conducted this 
current study to determine the clinical and 
functional outcome of modular bipolar 
hemiarthroplasty. The secondary objectives of the 
study were to determine the advantages, 
complications, and morbidity rates associated with 
the procedure. Additionally, intra-operative and 
post-operative events including blood loss, duration 
of surgery, cardiovascular complications were 
evaluated.  
Materials and Methods 
This prospective, single-blinded, randomized control 
trial was conducted in the 20 patients of either sex, 
aged above 30 years of Karnataka Institute of 
medical sciences, Hubli, Karnataka with fractured 
neck of femur between July 2022 and July 2024. The 
study was commenced after obtaining ethical 
clearance from the Institutional Ethics Committee 
and written informed consent was taken from all the 
patients.  
Patients who were surgically fit and had an acute 
fracture lasting less than four weeks met the study's 
inclusion requirements. Patients who were non-
ambulatory prior to surgery, those with concomitant 
fractures, those with pathological fractures other 

than osteoporosis, and those with related 
neurological problems were among the exclusion 
criteria. 
After being admitted to the ward, the study's 
subjects had a thorough clinical assessment that 
included blood and radiographic tests. To relieve 
discomfort, avoid shortening, and minimize 
movements of the injured limb, skin traction with 
the proper weight was applied to each patient with a 
fractured neck of femur. To ease the pain, NSAIDs 
were administered orally or parenterally. 
Surgical procedure 
The surgical procedure was undertaken under 
regional anesthesia (SAB+EA) and the prophylactic 
antibiotic was given. After laterally positioning the 
patient with affected side upwards, hip joint was 
reached either by posterior approach or lateral 
approach [10]. The hip joint was dislocated and head 
extracted. The size of the head was measured. The 
neck cut was done one finger breadth proximal to 
lesser trochanter. Femoral canal was found. Then 
serial broaching was done. The femoral head was 
taken out and its dimensions noted. The ligamentum 
teres remnant was fully excised, the acetabulum was 
prepped, and the soft tissue in the pulvinar area that 
remained was curetted. Reamers and appropriately 
sized broaches were used in the preparation of the 
femoral stem. All the cases were operated with 
uncemented Modular Bipolar Prosthesis followed by 
reduction of the hip joint and wound closure was 
done.  
Post-operative management 
Patients were kept on foot-end elevation and vitals 
were assessed. Blood transfusion was done when 
deemed necessary. Parenteral antibiotics and 
analgesics were given for 5 days. Until mobilization 
was completed, both lower limbs were maintained 
in an abducted position with a pillow between the 
legs. The drain was cleared out 48 hours later. After 
a day, a check radiograph was obtained. Patients 
were made to sit upright on the second day, 
encouraged to engage in both static and dynamic 
quadriceps exercises, stood up with assistance (a 
walker) on the first or second day, and, based on 
their pain threshold, were permitted to walk with a 
walker or at full weight. It was forbidden to squat or 
sit cross-legged. On day 14, suture was removed. 
After being examined for any shortness or 
deformities, the patients were discharged from the 
hospital. All the patients were followed up on weeks 
2, 6 and after 6 months.  
To keep track of the follow-ups, a proforma follow-
up chart was kept. Functional outcome was 
measured using Modified Harris hip scoring system 
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(the primary outcome variable) [11]. Additionally, at 
each follow up radiograph of the hip was taken for 
radiological analysis. While pain was assessed with 
visual analogue scale (VAS).  
Sample size calculation and statistical methods 
The number of patients with hospital records who 
underwent surgery the year prior was used to 
determine the sample size. The data was gathered 
and analyzed using Microsoft excel (Version 16.87). 
Quantitative data was presented with the help of 
Mean and Standard deviation, while qualitative data 
was represented as frequencies and percentages. 
The comparison of functional outcome and VAS 
score over the follow-up was analyzed using 
Repeated measures ANOVA. p<0.05 was deemed 
statistically significant.  

Results 
Twenty patients in all were included in the final 
analysis. Twelve (60%) of the study's participants 
were between the ages of 51 and 60 followed by 41-
50 years and 31-40 years, with five (25%) and three 
(15%) respectively. With a maximum age of 60 years 
and a minimum age of 32 years, the mean age for 
men and women was 46.87 years and 52 years, 
respectively. Eight (40%) of the study's participants 
were men, and the remaining 12 (60%) were 
women. Associated medical conditions were seen in 
7 (35%) patients which included 4 patients with 
hypertension, 4 patients with type-II diabetes, 1 
patient with ischemic heart disease. The description 
of fractures has been depicted in the table 1.  

Table 1: Description of fracture 
 

Parameter Number of patients Percentage 

Side of the fracture 

Right sided 12 60% 

Left-sided 8 40% 

Mechanism of injury 

Slip and fall 20 100% 

Type of fracture 

Garden’s type III 9 45% 

Garden’s type IV 11 55% 

 
All the cases were operated with hemiarthroplasty 
using uncemented Modular Bipolar Prosthesis. The 
average duration of surgery was 92.5 ± 5.4 minutes. 
We also measured the collection in the suction 
machine and weighed the stained mops to 
determine the amount of blood lost throughout the 

procedure. But there was no accounting for the 
blood lost through the soiled drapes. The average 
blood loss was 268 ± 28.74 mL. Figure 1 highlights 
that majority patients (65%) had blood loss between 
251-300mL. However, 50% patients had duration of 
surgery >90minutes while 50% had ≤90 minutes. 

 

 
Figure 1: Description of operative details 

 
Functional outcome, Modified Harris hip score was 
assessed at 2 weeks, 6 weeks and 6 months after 
surgery. The HHS at 2 weeks was 67.25 ± 3.9; at 6 
weeks was 76.85 ± 5.5 and 6 months was 87.5 ± 

5.11. A statistical increase in the score was seen over 
the follow-up with p<0.0001 on repeated measures 
ANOVA test (Figure 2).  
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Figure 2: Modified Harris hip score at 2 weeks, 6 weeks and 6 months; * represents statistically significant 

increase compared to HHS at 2 weeks with p<0.0001, repeated measures ANOVA 
 
Out of the 20 patients in our study, 7 (35%) had an 
excellent result, 10 (50%) had a good result, 3 (15%) 
had a fair result, and none had a poor result. 
VAS for pain was assessed during the follow-up. The 
VAS at 2 weeks was 2.95 ± 0.7; at 6 weeks was 2.7 ± 

0.4 and 6 months was 1.75 ± 0.7. A statistical 
decrease in the score was seen over the follow-up 
with p<0.0001 on repeated measures ANOVA test 
(Figure 3). 

 

 
Figure 3: Visual analog scale at 2 weeks, 6 weeks and 6 months; * represents statistically significant decrease 

compared to VAS at 2 weeks with p<0.0001, repeated measures ANOVA 
 
An assessment was conducted on the procedure's 
complications. Three cases with limb length 
discrepancies greater than 1 cm were given shoe 
rise; one case of superficial infection was treated 
with thorough wound debridement and intravenous 
antibiotics based on culture and sensitivity reports; 
and one case of deep vein thrombosis was treated 

with novel oral anticoagulants (T. Dabigatran 110mg 
OD). 
Additionally, we discovered that the three Stem 
positions had total frequencies of 16 (80%), 2 (10%), 
and 2 (10%), respectively, and were neutral, valgus, 
and varus. 
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Figure 4: Antero-posterior X-rays of Pre-operative (A), immediate post-operative (B) and 6-months post-
operatively (C) of a 50 year old female. The image sequence depicts excellent radiological outcome post-

operatively. (D-F) represent improved range of movements at hip joint 
 

 
Figure 5: A case of deep vein thrombosis encountered post-operatively and managed conservatively with 

medications 
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Discussion 
In elderly individuals, femoral neck fractures are very 
prevalent. More than half of all hip fractures are 
caused by intracapsular femoral neck fractures. An 
extra joint connects the prosthesis's head and 
outer shell in a bipolar hip prosthesis. An extra 
mobility between the prosthetic head and its outer 
shell is made possible by this unique design. 
Between the outer shell and the natural acetabulum, 
there is second motion. Modular or nonmodular 
bipolar hip prosthesis are available. The benefit of a 
modular bipolar hip prosthesis is the ability to 
compensate for differences in limb length during 
surgery. 
The present study showed that majority patients 
belonged to the age group 51 to 60 years. The 
findings of Ramaswamy V et al. (2022) [12], Singh J 
et al. (2022) [13], Rawate P et al. (2017) [14] where 
majority of the patients belonged to the age range 
between 61-70 years. The study's inclusion criteria 
may provide evidence for this age group difference. 
While the older population was the focus of the 
previously stated studies, patients over 30 years of 
age were included in the current study. 
In the current study, there were eight male patients 
and twelve female patients, for a sex ratio of 1:1.5. 
results are in line with Singh J et al. (2022) [13], 
Bashir Z et al. (2020) [15]. This suggests that 
fractures of the neck or femur occur more 
frequently in the female group. Most participants in 
this study were female, which may be explained by 
the increased prevalence of osteoporosis and low 
bone density in women. 
In the present study, all the patients in our 
study reported having fallen or slipped while 
moving. Nineteen Garden type III fractures and 
eleven Garden type IV fractures were identified. 
Garden's type Ill to type IV ratio was 1:1.2. A right-
sided extremity was most involved. This further 
implies that because due to the less bone mass, 
inconsequential trauma accounts for most femoral 
neck fractures in them. 
In the present study, the functional outcome of the 
study was assessed using modified HHS score at 2 
weeks, 6 weeks and 6 months. The HHS at 2 weeks 
was 67.25 ± 3.9; at 6 weeks was 76.85 ± 5.5 and 6 
months was 87.5 ± 5.11 with a statistical 
improvement with the surgical procedure over the 
time. Also, 35% had an excellent result, 50% had a 
good result, 15% had a fair result, and none had a 
poor result. The pain assessed with VAS showed that 
there was decreasing trend over the follow-up. This 
reflected a substantial functional improvement and 
pain relief. According to Elmorsy et al. (2012) [16], 

the HHS in the final analysis showed that, out of the 
total cases, four (9.76%) were scored as excellent, 
sixteen (30.02%) as good, sixteen (30.02%) as fair, 
and five (12.02%) as poor. Similar trend in the results 
were shown in Vishwanathan K et al. [11] Singh J et 
al. [13] study.  
The study noted a manageable complication rate 
associated with modular bipolar hemiarthroplasty. 
The overall positive outcomes suggest that the 
procedure's benefits outweigh potential risks. 
One of the study's limitations is the lack of a 
comparative group. Further randomized controlled 
trials would enhance the significance of the 
research. The single-centered design of the study 
would restrict how generalizable the study findings 
could be. 
Conclusion 
Hemiarthroplasty with a Modular Uncemented 
Bipolar prosthesis provides pain alleviation, 
increased range of motion, and a quicker return to 
living independently with a manageable risk of 
complications for elderly patients with displaced 
femoral neck fractures. Uncemented modular 
hemiarthroplasty offers an excellent primary 
anchoring with similarly promising outcomes, 
despite being performed traditionally in a cemented 
method. The optimal postoperative rehabilitation 
and related co-morbidity also have an impact on the 
final functional outcomes. The long-term results 
using Modular Uncemented bipolar prosthesis need 
further study. The short-term outcome of this study 
provides evidence that this is a suitable treatment 
option in displaced intracapsular fracture neck of the 
femur in elderly. 
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