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Abstract 

Background: A displaced femoral neck fracture in patients over 70 years of age is a severe injury that affects the patient’s quality 
of life. It is associated with increased morbidity and increased risk of mortality. 

Methods: The cases were divided into a monopolar group (n=167) and a bipolar group (n=175). Data on age, gender, ASA scores, 
length of stay, and other diseases were obtained from the patients’ files. Dislocation, infection and periprosthetic fracture rates 
were examined by examining the outpatient records of the patients in the postoperative period. 

Results: The mean age of all patients included in the study was 79.7±8.16 years. 62.3% (n=213) of the patients were female and 
37.7% (n=129) were male. There was no significant difference between the patients in the monopolar group and the bipolar group 
regarding complications (p=0.743). The 30-day mortality rates of the patients in the monopolar group were significantly higher 
than those in the bipolar group (p=0.041).

Conclusions: The use of the bipolar head in the surgical treatment of geriatric displaced femoral neck fractures with hemiarthroplasty 
may not provide any advantage in terms of functionality or complications.
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INTRODUCTION
Femoral neck fractures (FNF) have a high incidence and 
it is a severe and life-threatening health problem with a 
1-year mortality rate of 17 to 24% (1,2). A displaced FNF 
in patients over 70 years of age is a severe injury that 
affects the patient’s quality of life and is associated with 
increased morbidity and increased risk of mortality (3,4). 
Open reduction internal fixation (ORIF) is rarely used 
in the elderly, given the chance of nonunion and worse 
patient outcomes after avascular necrosis and conversion 
to arthroplasty after a failed ORIF (3). In these patients, 
arthroplasty is now routinely performed (1,5).

Total hip arthroplasty (THA) or hemiarthroplasty (HA) 
are available as arthroplasty options in patients with 
geriatric FNF (6,7). HA is still considered the mainstay 
therapy for FNF in less active, elderly patients who do not 
impose high forces on the prosthetic joint; more than 75% 
of geriatric FNF are treated with HA (8-10).

Theoretically, bipolar head compared to monopolar head 
in the selection of femoral head in HA; it has the theoretical 
advantage of reducing acetabular cartilage wear and 
reducing the rate of dislocation thanks to its dual bearing 
system. In addition, the costs of the bipolar head are higher 
than the monopolar head (11). It is uncertain whether the 
benefits of the bipolar prosthesis justify its cost (1,11,12). 

Our study hypothesis is that bipolar head use is not 
superior to monopolar head use in terms of complication 
and mortality rates in patients who have undergone hip 
HA. In light of this hypothesis, it was aimed to examine 
the effect of femoral head selection on these data by 
retrospectively looking at the postoperative data of the 
patients included in the study.

MATERIALS AND METHODS
The ethical committee approval of Health Sciences 
University Prof. Dr. Cemil Taşçıoğlu City Hospital was 
obtained for conducting the research (Date: 30/06/2020, 
decision no:293). This study was performed within the 
guidelines of the Helsinki Declaration. The files of patients 
who underwent HA with the diagnosis of FNF between 
January 2014 and December 2019 were reviewed. Patients 
with pathological fractures, patients who underwent THA, 
patients who underwent osteosynthesis, patients with 
neurovascular deficits, patients with neurologic disorders, 
patients younger than 65 years of age, and those who were 
missing follow-up were excluded from the study. The 
files of 342 patients aged 65 and over and diagnosed with 
femoral neck fracture who underwent HA were included 
in the study after the application of exclusion criteria. The 

cases were divided into two groups: a monopolar group 
(n=167) and a bipolar group (n=175) according to the 
characteristics of the applied femoral head.

All of the cases were operated under spinal or general 
anesthesia in the lateral decubitus position. Surgery was 
performed with a posterolateral approach. After the femoral 
head was excised, the femoral medulla was prepared by 
carving. After the application of the cemented femoral 
stem in appropriate sizes, the right size of the femoral 
neck and head was applied. Head selection (bipolar or 
monopolar) varied according to the surgeon’s choice. After 
the prosthesis application, stability control was made by 
examination; then, a wound drain was placed, and the 
layers were closed anatomically.

The wound drain was removed within 48 hours 
postoperatively. If the cases did not have an exceptional 
situation to prevent them, they were mobilized with 
the help of a walker on the first postoperative day. The 
exercises that should be done and the movements that 
should not be done were explained to the patients by the 
physician. Enoxaparin 0.4 cc/day was administered to the 
patients postoperatively for the prophylaxis of venous 
thromboembolism, and anti-embolic stockings were worn.

Data on age, gender, American Society of Anesthesiology 
(ASA) score, length of stay, and other diseases were 
obtained from the files of the patients. INFINITT PACS 
(Picture Archiving Communication Systems) imaging 
program used in our hospital was used for radiographic 
evaluations. The surgical records of the patients included 
in the study were examined and divided into two groups 
according to the applied femoral heads. Dislocation, 
infection and periprosthetic fracture rates were analysed 
by reviewing the outpatient records of the patients in the 
postoperative period. Pelvic anteroposterior radiographs 
taken in the 6th month postoperatively of the survivors 
were evaluated for acetabular erosion. Again, the values 
of Harris hip scores were examined at the 6th-month 
outpatient controls. Using the hospital registry system, the 
death dates of the patients were reviewed to calculate the 
30-day, 90-day and 1-year mortality. Then, the data of the 
bipolar and monopolar groups were compared statistically.

Statistical analyses were performed with SPSS version 
25.0 software. The descriptive data were presented using 
mean, standard deviation, median and interquartile range 
(IQR) values. The compliance of the variables with normal 
distribution was examined with histogram graphs and 
the Kolmogorov–Smirnov test. The independent group 
t-test was used when evaluating the normally distributed 
(parametric) variables between the groups. The Mann–
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Whitney U test and Kruskal Wallis H test assessed the 
non-normally distributed (non-parametric) variables 
between the groups. The Chi-square and likelihood ratio 
tests were used when determining the categorical data. 
Cases where the p-value was under 0.05 were accepted 
as statistically significant.

This study was approved by the clinical research ethics 
committee of the Health Sciences University, Prof. Dr. 
Cemil Taşcıoğlu City Hospital  (Date: 30.06.2020 number: 
2020/293) and written consent was obtained from all 
patients participating in the study.

RESULTS
The mean age of all patients included in the study was 
79.7±8.16 years. 62.3% (n=213) of the patients were female 
and 37.7% (n=129) were male. There were fractures in the 
right hip in 45.9% (n=157) and left hip in 54.1% (n=185) 
of the cases. The mean age, gender, fracture types and 
distribution of ASA scores of the patients in both groups are 
shown in Table 1. 

The distribution of complication and mortality rates 
obtained as a result of the collected data of the patients 
included in the study is shown in Table 2.

Table 1. Demographic data of the patients included in the study by groups

Monopolar group
(n=167)

Bipolar group
(n=175)

p value

Age (Mean, SD) 81.57±7.56 77.99±8.34 <0.001*
Gender (n, [%])
Female
Male

104 [62.3%]
63 [37.7%]

109 [62.3%]
66 [37.7%]

0.998**

Side (n, [%])
Right
Left

77 [46.1%]
90 [53.9%]

80 [45.7%]
95 [54.3%]

0.942**

ASA (n, [%])
        I
        II
        III
        IV

21 [12.6%]
49 [29.3%]
73 [43.7%]
24 [14.4%]

18 [10.3%]
60 [34.3%]
70 [40%]
27 [15.4%]

0.707**

Number of comorbidity (n, [%])
               0-1
               >2

38 [22.8%]
129 [77.2%]

22 [12.6%]
153 [87.4%]

0.013**

* Student’s t-test  ** Pearson Chi-Square test

Table 2. Distribution of complications and mortality rates in patients according to groups

Monopolar group
(n=167)

Bipolar group
(n=175)

p value

Complication (n, [%]) 14 [8.4%] 13 [7.4%] 0.743*
Dislocation (n, [%]) 10 [6%] 5 [2.9%] 0.158*
Periprostetic Joint Infection (n, [%]) 4 [2.4%] 8 [4.6%] 0.274*
Periprostetic 
Fracture (n, [%]) 

1 [0.6%] 1 [0.6%] 0.739**

Acetabular 
erosion (n, [%])

5 [3%] 1 [0.6%] 0.11**

Harris Hip Score (mean, SD) 78.99±2.04 78.91±1.94 0.713***
Mortality (n, [%])
          30-day
          90-day
          1-year

20 [12%]
25 [17%]
20 [16.4%]

10 [5.7%]
19 [11.5%]
17 [11.6%]

0.041*
0.164*
0.262*

*Pearson Chi-Square test   **Fisher’s Exact test   ***Student’s t-test
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DISCUSSION

Complication rates may increase with osteosynthesis 
treatment due to poor bone quality in elderly patients 
(12). Hemiarthroplasty for displaced femoral neck 
fractures in geriatric patients is an effective surgical 
treatment method that requires less revision surgery, 
less pain, higher satisfaction with the outcome of the 
operation, and a higher quality of life, without any 
difference in mortality (13,14). It has been produced 
with the theoretical design that the bipolar head can 
cause a decrease in acetabular wear and dislocation 
rates in hip hemiarthroplasty applications (9,15,16). 
However, the advantages in this regard are not clear, 
and there are results in the literature that even the 
bipolar head increases prosthesis dislocation compared 
to the monopolar head (9,11). In our study, there was 
no difference between the characteristics of the selected 
head component and the complication rates.

On the other hand, the mean age was significantly 
higher in the monopolar head group. Increased age 
may be associated with decreased activity. As a result of 
this situation, the similarity between the two groups in 
complication rates may have emerged. Perhaps in older 
patients with less activity, monopolar head selection may 
be the appropriate choice.

Functionally impaired patients have disadvantages 
such as occasional pain, acetabular erosion or implant 
loosening after HA, and the need for revision surgery 
as a result (7). The rates of acetabular erosion reported 
in the literature are variable and range from 0.6% to 
approximately 100% in long-term follow-up (17-19). At 
the same time, head selection may not affect revision 
rates due to this acetabular erosion (9). Although there 
was no relationship between acetabular erosion and its 
chief component in our study, it included early follow-
up. For this reason, we believe that the selection of parts 
in the early period is not essential in need for premature 
acetabular erosion and the related revision.

Cemented HA may be associated with less pain and 
better functional scores (20,21). Also, cemented femoral 
stem may be related to lower re-operation rates (13,22). 
Although cemented stem was applied in all cases in 
our study; We believe that cemented femoral stem 
application is the application that should be preferred 

in geriatric patients due to reduced pain, early mobility 
advantage and reduced re-operation rates.

According to the results of a study comparing the 
functional results of bipolar and monopolar HA in 
femoral neck fractures, it seems that there is no advantage 
in using a bipolar endoprosthesis in the treatment of 
displaced FNF in the elderly. In addition, the extra cost of 
bipolar endoprostheses does not seem to warrant its use 
(11). Considering the results of our study, we also believe 
that the bipolar head does not provide a functional 
advantage. Perhaps the head choice in hemiarthroplasty 
is the result of the surgeon’s belief in the theoretical 
advantages of bipolar treatments. On the other hand, the 
fact that the patients who underwent monopolar head in 
our study were older than the bipolar group may result 
from this belief. The fact that monopolar chief surgeons 
in older patients preferred it may have caused this 
situation.

The shortcomings of our study can be counted as 
being retrospective, inability to compare cemented 
and uncemented femoral stem applications, and short 
follow-up period. Another critical limitation of ours 
is that we could look at the acetabular erosions of 
the patients included in the study only with the 6th 
month postoperative radiographs. A prospective 
study can reveal these deficiencies, including different 
prosthesis selections and different groups with long-
term follow-up.

In conclusion, using the bipolar head in the surgical 
treatment of geriatric displaced FNF with HA may not 
provide any advantage in terms of functionality or 
complications. Perhaps the choice of the femoral head in 
HA is simply a result of the surgeon’s theoretical belief in 
the advantages of the bipolar head.
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