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in THR (p < 0.0001). Mean of total duration of surgery was 
found to be 51.80 ± 8.70 min in BHA group which was 
significantly lesser than 119.10 ± 16.75 min of THR group 
(p < 0.0001).
Conclusion  BHA being comparable to THR in terms of 
functional outcome by modified Harris hip scoring with sig-
nificantly less blood loss during surgery, less duration of sur-
gery, more cost-effective can be recommended as first line 
of surgical management in elderly patients with displaced 
femur neck fractures in developing countries.
Level of evidence  Level II, lesser-quality randomized con-
trolled trial.

Keywords  Hemiarthroplasty · Total hip replacement · 
Elderly · Harris hip score

Introduction

Hip fractures are debilitating injuries that most commonly 
affect the geriatric population owing to their poor bone 
quality [1–3], presenting as a challenge to both the health-
care system and society [4–6]. It has been shown to have 
an increasing trend with each decade due to improved life 
expectancy [7]. Arthroplasty has been accepted as a stand-
ard mode of treatment over osteosynthesis for femoral neck 
fracture in patients of old-age group (> 60 years) to pro-
mote early mobilization and weight bearing. This helps in 
reducing comorbidities secondary to being bedridden [8]. 
But the problem remains an enigma unsolved till today 
regarding choice of procedure as hemiarthroplasty and total 
hip arthroplasty both have their own merits and demerits in 
various trials [9–15]. This clinical study aims to present the 
short-term results of prospective randomized trial of bipolar 
hemiarthroplasty (BHA) and total hip replacement (THR) 
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for the treatment of displaced femoral neck fractures in the 
elderly in terms of functional outcome using modified Harris 
hip score (MHHs) [16].

Materials and methods

Study group

This prospective hospital-based comparative interventional 
study included 42 patients irrespective of sex who presented 
to us with displaced femoral neck fractures from Septem-
ber 2011 to November 2012, and the patients were rand-
omized into two equal groups of 21 patients each. Patients 
of age more than 60 years with closed intracapsular femoral 
neck fracture and giving informed consent were included in 
this study. Patients having ipsilateral lower limb fractures 
with psychiatric and neurological disorder and not giving 
informed consent were excluded.

Expecting difference of median score in total evaluation 
of function 9 ± 10 and assuming alpha error 0.05 and power 
80%, the sample size was calculated 20 for each. First simple 
random technique thereafter alternate systemic random sam-
pling was used. All cases were followed up for  24 months. 
At the end of 6 months following surgery, one patient died 
of myocardial infarction unrelated to surgery and one patient 
lost to follow-up. The functional results were therefore ana-
lysed for the remaining 40 patients. Once the patient was 
admitted to the hospital, all data were recorded in the pro-
forma prepared for this study. They were asked to come for 
follow-up regularly to the outpatient department. Those 
who did not come were reminded by post. Five patients who 
could not come answered the necessary questions through 
post. The follow-up summary was recorded in the follow-up 
chart of the proforma. The clearance had been obtained from 
ethical committee.

Surgical technique

All surgeries were performed on an elective basis using 
standard aseptic precautions and were performed under spi-
nal anaesthesia. Lateral decubitus position with the patient 
lying on the unaffected side was used. In all cases, the stem 
was cemented in place using standard cementing tech-
niques—lavage, cleaning, drying and plugging of the canal. 
Absolute haemostasis was obtained (Figs. 1a, b, 2a, b).

Statistical analysis

The data were analysed using computer statistical software 
(Microsoft Excel, SPSS 20 and primer). Descriptive statis-
tics (mean, SD and proportions) were used to summarize 
the study variables. The 95% confidence intervals for differ-
ence of mean were used. Chi-square test was used to observe 
an association between the qualitative study and outcome 
variables. Unpaired t test was used for analysis of quantita-
tive data. A p value of < 0.05 was considered statistically 
significant.

Results

Demography: The mean age was 65.3 (range 61–73) years 
and 66.4 (range 60–74) years in BHA group and THR group, 
respectively, with 30% males in BHA group and 35% males 
in THR group. Laterality: Left side was injured in 55% 
patients in BHA group and 65% patients in THR group. 
Type of fracture: There were, respectively, 35 and 65% 
patients with Garden type 3 and Garden type 4 fracture in 
BHA group compared to 45% Garden type 3 and 55% Gar-
den type 4 fracture in THR group. Mode of injury: Majority 
(55% in BHA group, 60% in THR group) of the patients 
had minimal trauma; most of them slipped and fell down 
on flat ground or in bathroom (Table 1). Blood loss during 

Fig. 1   a Preoperative radiograph in BHA group. b Post-operative radiograph in BHA group
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surgery: Total amount of blood loss while performing BHA 
was 238.15 ± 20.43 ml compared to 336.85 ± 23.56 ml in 
THR (p < 0.0001). Duration of surgery: In BHA group, 
mean of total duration of surgery was found to be 51.80 min 
which was significantly lesser than 119.10 min of THR 
group (p < 0.0001) (Table 2). Pain score: 40% of patients 
in BHA and 50% of patients undergoing THR had slight 
pain at 2-year follow-up (Table 3, Graph 1). Limp: Majority 

of the patients in our series had slight or no limp (85% in 
BHA, 90% in THR group) (Table 4). Use of support: In our 
series, 30–35% of patients used cane for long walks only and 
only 15–20% of the patients used cane most of the time in 
both groups. Twenty patients didn’t use anything for support 
(Table 4). Walking distance: Majority of the patients (75% in 
BHA group, 90% in THR group) were able to walk for con-
siderable distance and only one of the patients of BHA group 
was restricted to indoors (Table 4). Ability to put on shoes 

Fig. 2   a Preoperative radiograph in THR group. b Post-operative radiograph in THR group
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Graph 1   Distribution of the sample by criteria of pain

Table 1   Patient parameters

Parameter BHA (n = 20) THR (n = 20)

Number of males:females
 60–70 5:12 6:10
 70–80 1:2 1:3

Mode of injury
 Fall 11 12
 RTA 5 7

Fracture type
 Garden 3 7 9
 Garden 4 13 11

Laterality
 Left 11 13
 Right 9 7

Table 2   Blood loss during surgery and duration of surgery

** < 0.01 = statistically significant

BHA (n = 20) THR (n = 20) p value

Blood loss dur-
ing surgery 
(in ml)

238.15 ± 20.43 336.85 ± 23.56 0.0001**

Duration of 
surgery (in 
min)

51.80 ± 8.70 119.10 ± 16.75 0.0001**

Table 3   Distribution of the sample by criteria of pain

Criteria Score BHA THR
n = 20 n = 20

None 44 6 8
Slight 40 12 12
Mild 30 2 0
Moderate 20 0 0
Marked 10 0 0
Pain at bed 0 0 0
Mean ± SD 40.2 ± 3.94 41.6 ± 2.01
p value 0.168 > 0.05
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and socks: In case of patients who were not using shoes and 
socks were asked about their ability to bend and cut their toe 
nails, 40% of patients in both groups were able to do these 
tasks without any difficulty (Table 4). Stair climbing: Major-
ity of the patients (55% in BHA group, 65% in THR group) 
in our series were able to climb the stairs without using rail-
ing (Table 4). Sitting: Majority of the patients (70% in BHA 
group, 60% in THR group) were able to sit on ordinary chair 
for more than 1 h (Table 4). Entering public transportation: 
Majority of the patients (65% in BHA group, 55% in THR 
group) were able to enter into public transportation (Table 4, 
Graph 2). Deformity at the hip: None of our patients show 
significant deformity in both groups. Range of movements: 
Majority (95%) of the patients had good range of movements 
(Table 5). Functional MHHs: In our series, total MHHs at 
the end of two years ranged from 24 to 100. Seven (35%) 
patients in BHA group and 11 (55%) patients in THR group 
had hip scores from 91 to 100 (excellent), 9 (45%) patients 
in BHA group and 7 (35%) patients in THR group had hip 
scores 81–90 (fair) and 4 (20%) patients in BHA group and 
2 (10%) patients in THR group were rated 71–80 (good) and 
none was found in poor category. Thus, 85% of the hips were 
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Graph 2   Distribution of sample on basis of function

Table 4   Distribution of sample 
on basis of Function

Function Score (total = 47) BHA mean THR mean

1 Limp 11 8.6 9.5
2 Use of support 11 8.2 8.4
3 Walking distance 11 8.15 9.5
4 Climbing of stairs 4 3.0 3.2
5 Put on shoes and socks 4 2.5 2.5
6 Sitting in chair 5 4.3 4.2
7 Enter public transportation 1 0.65 0.55
Mean ± SD 35.35 ± 6.50 37.80 ± 5.61
p value 0.21 > 0.05

Table 5   Distribution of the sample by range of movements

Range of motion BHA THR

n (%) n (%)

Flexion (140) 19 95 20 100
Adduction (40°) 20 100 20 100
Abduction (40°) 18 90 19 95
Int rotation (40°) 20 100 19 95
Ext rotation (40°) 17 85 19 95
Score 5 9 45 12 60
Score 4 10 50 8 40
Score 3 1 5 0 0
Total 20 100.0 20 100.0
Mean ± SD 4.3 ± 0.802 4.6 ± 0.501
p value 0.165 > 0.05

Table 6   Total modified Harris hip score

Modified Harris hip 
score

BHA (n = 20)
Mean ± SD

THR (n = 20)
Mean ± SD

p value

Total score (100) 83.85 ± 6.62 88.00 ± 5.76 0.067 > 0.05
Pain (44) 40.2 ± 3.94 41.6 ± 2.01 0.168 > 0.05
Function (47) 35.35 ± 6.50 37.8 ± 5.61 0.21 > 0.05
Deformity (4) 4 ± 0 4 ± 0
Range of motion (5) 4.3 ± 0.80 4.6 ± 0.50 0.16 > 0.05

Table 7   Distribution of cases by functional results at the end of 
2 years

Results Total score BHA THR

n (%) n (%)

Excellent 91–100 7 35 11 55
Good 81–90 9 45 7 35
Fair 71–80 4 20 2 10
Poor 61–70 0 0 0 0
Total 20 100.0 20 100.0
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classified as having a fair to excellent result and 10% of the 
patients had a poor result (Tables 6, 7, Graph 3). Complica-
tions: Apart from 1 death, one patient was lost for follow-
up. These two patients were excluded from the follow-up 
study. One patient had periprosthetic fracture of femur, five 
patients had bed sore and one had prosthetic dislocation. 
Minor limb length discrepancy was shown by nine patients 
(Fig. 3).         

Discussion

In developing country, majority of the fractures are seen late 
enough and the patients rarely agree for a second surgery. 
Poverty, ignorance, illiteracy and life expectancy have sig-
nificant impact in the rehabilitation of these patients who 
come from rural areas [17]. Thus, a one-time procedure 

considering all these is preferred. Osteosynthesis for fracture 
neck of femur has been globally declining due to high rates 
of non-union, implant failure, leading to revision surgeries 
in old-age group [18–20]. Unipolar hemiarthroplasty, bipolar 
hemiarthroplasty, total hip arthroplasty are the ones accepted 
by patients and surgeons based on needs.

This study was done to evaluate the functional outcome 
of BHA and THR in fracture neck femur in Indian elderly 
patients, and we found that BHA was comparative with 
THR in terms of functional outcome calculated by MHHs 
at the end of 2 years and can be considered as modality of 
treatment being very cost-effective in developing countries. 
Vanden et al. [9], Cadossi et al. [21], Giannini et al. [22], 
Hedbeck et al. [23] and Macaulay et al. [24] also found com-
parable results between BHA and THR in terms of MHHs 
at end of 2 years.

Dislocation of prosthesis is every surgeon’s nightmare 
and patient’s role is very crucial in preventing this complica-
tion [25]. In our series, none of the patients in BHA group 
had dislocation and one patient in THR group suffered from 
hip dislocation which was closed reduced in emergency. 
Avery et al. [26], Vanden et al. [9] and Macaulay et al. [24] 
reported 3 (7.5%), 8 (6.95%) and 1 (5.88%) hip dislocations, 
respectively, in THR group and none in BHA group. Poign-
ard et al. [27] reported 13% dislocation with THR compared 
to 5% in BHA in retrospective analysis.

Duration of surgery and proportionally blood loss were 
significantly higher in THR group than in BHA group which 
can be attributed to additional acetabular component prepa-
ration in THR. This was in accordance with earlier published 
trials [9, 22–26], while Cadossi et al. [21] reported compara-
tively higher duration of surgery in BHA group.

BHA has been shown to have higher revision rates due to 
acetabular erosion, implant loosening, heterotrophic ossi-
fication [9, 27, 28]. Kasetti et al. [28] showed 19 (20.8%) 
in BHA group due to such complications. In our study, one 
patient in BHA group started showing acetabular erosion at 
1 year and none of our patients required revision surgery in 
BHA group. Current studies also show that conversion rate 
of BHA to THR is very low at long-term follow-up [29]. One 
(5%) patient had periprosthetic fracture in THR group in our 
study which required cerclage wiring.

Limitations

Our study had 20 patients per group which could have been 
higher for better comparison, and also maximum follow-up 
in our study was 24 months; thus, long-term complications 
such as implant loosening, hip dislocations, sinking of pros-
thesis, ectopic bone formation were difficult to comment on 
in our study which can further influence the results.
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Conclusion

BHA being comparable to THR in terms of functional out-
come by MHHs with significantly less blood loss during 
surgery, less duration of surgery, more cost-effective can be 
recommended as first line of surgical management in elderly 
patients with displaced femur neck fractures in developing 
countries.
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