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Abstract

Background: Surgical treatment of basicervical femoral neck fractures, which are biomechanically similar to intertrochanteric
fractures, is an internal fixation by dynamic hip screw (DHS) and anti-rotation screw. Since one of the remarkable complications of
this surgical procedure is device failure, we aimed to make a comparison between bipolar hemiarthroplasty and the DHS plate
fixation in elderly patients with basicervical femoral neck fracture.

Methods: In this randomized controlled clinical trial study, 60 patients with femoral neck fractures were randomly divided into two
groups of DHS fixation (control group, n = 30) and bipolar hemiarthroplasty (intervention group, n = 30). Harris Hip Score (HHS)
questionnaire and the Visual Analogue Scale (VAS) for pain assessment were used for functional evaluations. Postoperative
complications were evaluated at 6 months and one year postoperatively.

Results: The mean age was 73.95 + 9.85 years in the hemiarthroplasty group and 74.22 + 7.85 years in the internal fixation group.
Three patients in the internal fixation group and 6 patients in the hemiarthroplasty group were excluded. HHS in 6 months and one
year after surgery in the intervention group was dramatically higher than the control group. There were no noticeable changes in
VAS scores between the two groups. Two cases of device failure happened in the control group.

Conclusions: It seems that bipolar hemiarthroplasty is more effective than internal fixation by DHS plate in improving the patient’s quality
of life, considering higher HHS scores, earlier patient mobilization, shorter hospital stay, lower device failure rate, and lower revision rate.
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Background

Peritrochanteric fracture in the elderly is one of the
common fall injuries. The incidence is increasing due to a
higher life expectancy and the aging of societies. Almost
half of the patients with fractures of the hip area develop
permanent impairment of motor function. Also, a 10%-20%
mortality rate has been reported in one-year follow-up
studies (1-4).

Anatomically, the basicervical fractures (fractures of the
base of the femoral neck, in the interface between the femoral
neck and intertrochanteric area) have an intermediate nature
that causes disturbance of both areas. Thus, the treatment of
choice is the internal fixation with dynamic hip screw (DHS)
together with an anti-rotation screw (5, 6). The fracture
instability is originated from the narrow cortical base of the
proximal fragment that results in an arrow contact between
the cortex and the main fragment. Because of the fracture
angle and higher varus forces, the chance of collapse and
device failure in these fractures is higher than the stable
intertrochanteric fractures (6-9). On the other hand, low bone
density and poor bone mechanical quality in these patients
reduce the chance of proper screw purchase in the femoral
head. This factor can increase the chance of device failure.

Since the old age and patient comorbidities increase the
complications related to the revision surgery, choosing a
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proper therapeutic method is crucial (1, 10). In the present
study, we planned to compare bipolar hemiarthroplasty
versus fracture reduction and fixation using DHS in aged
patients suffering from basicervical fractures.

Methods

The present study was a parallel randomized
controlled clinical trial (IRCT20180904040953N1). The
study population consisted of patients suffering from
basicervical fractures, hospitalized in Taleghani Hospital,
Kermanshah, Iran. The convenience sampling method was
used and the participants were selected from the eligible
patients. Written informed consent was obtained from all
patients before entering the study, based on the protocol
approved by Kermanshah University of Medical Sciences,
Kermanshah (number: IRKUMS.REC.1398.956).

The inclusion criteria were age more than 60 years,
basicervical fracture, and previous walking ability without
assistance. The exclusion criteria included the patients who
did not consent to participate in the study, the existence of
pathological or bilateral fractures, and hip joint
osteoarthritis (OA). The patients were divided into two
groups: bipolar hemiarthroplasty (intervention group) and
fixation using DHS (control group). Figure 1 shows the
CONSORT flow diagram for the study progress (11).
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Figure 1. The CONSORT flow diagram

A questionnaire was used for information collection,
including the demographic factors such as age, gender,
union in the post-operative radiography, underlying
diseases, and tobacco use. The Harris Hip Score (HHS)
questionnaire was used for function evaluation and the
Visual Analogue Scale (VAS) for patient pain severity
evaluation. The incidence of postoperative complications
including re-fracture, infection, revision surgery
requirement, prosthesis dislocation, nonunion, nerve
injury and deep vein thrombosis (DVT), as well as the
mortality rates were recorded. The patients had follow-up
visits in 6 months and one year after the surgery, and the
questionnaires were filled at those time points.

Data analysis was performed using the Stata software
(version 14.2, Stata Corporation, College Station, TX, USA).
The frequency distribution tables (in forms of absolute and
percentage frequencies) and the numerical indices such as
the mean and standard deviation (SD) were used for data
description. The Mann-Whitney U test was applied to make
a comparison between two groups and the X test was used
for comparison among the means of the non-parametric
variables, pre- and post-operation. Any difference with P <
0.05 was considered as significant.

Results

This study was performed on 60 patients (30 in each
group). The average age of patients was 73.95 + 9.85 years and
74.22 + 7.85 years in the control and intervention groups,
respectively (P = 0.4956). There were no significant changes
in terms of basic characteristics such as gender distribution
(P = 0.7470), smoking status (P = 0.6270), and diabetes (P =
0.5490) between the hemiarthroplasty and internal fixation
groups (Table 1).

Table 1. The frequencies of the study participants in terms of age, smoking
condition, and diabetes condition in the control and intervention groups

Variable Control Intervention X Pvalue
Female 10 12
Gender Male 14 5 0.10 0.7500
. Nonsmoker 19 19
Smoking smoker 5 3 0.59 0.4400
" Non-diabetic 16 17
Diabetes Diabetic 3 10 0.1 0.7400
26

Allocation
Allocated to dynamic hip screw (DHS) intervention (n =30) Allocated to hemiarthroplasty intervention (n=30)
Receiving allocated intervention (n =30) Receiving allocated intervention (n=30)
Not receiving allocated intervention (n=0) Not receiving allocated intervention (n = 0)
\ 4
Lost to follow-up (n=4) Follow-up Cortex Lost to follow-up (n=3)
Discontinued intervention (n=0) Discontinued intervention (n=0)
\ 4
Analysed (n=24) Analysis Analysed (n=27)
Excluded from analysis (non-union and revision surgery) (n=2) Excluded from analysis (give reasons) (n =0)

The Shapiro-Wilk W-test (< 0.05) showed that the study
population was not normally distributed, so the data
analysis was performed using the non-parametric Mann-
Whitney U test. Comparing the means of HHS scores in 6-
month and one-year follow-ups depicted a considerable
difference between the two groups (P = 0.0003 for 6
months, P = 0.0097 for 1 year) (Figure 2 and Table 2), while
no significant differences were found in VAS scores
(P =0.4557) (Figure 3 and Table 2).
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Figure 2. Comparison between the mean Harris Hip Score (HHS) scores in
the control and intervention groups in 6 months and one year after surgery

No complications of prosthesis dislocation in the
intervention group and nerve injury in both groups were
reported. Two non-union cases with device failure were
reported in a 6-month follow-up in the control group.
These cases were treated with bipolar hemiarthroplasty
and were not introduced into the final analysis. Four
patients in the Hemiarthroplasty and three in the internal
fixation group expired within the follow-up period and
were excluded from the study.

Table 2. The Mann-Whitney U test for Harris Hip Score (HHS) and Visual
Analogue Scale (VAS) scores in 6 months and one year after surgery in the
control and intervention groups

Variable 6months ft
after Pvalue 1y Pvalue
surgery sugey
Control 69.77+7.21 73.00+7.52
HHS Intervention 765.% + 0.0003 78004493 00097
Control 3.29+1.06 2.70£0.99
VAS Intervention 2.77+112 04557 2.48+1.05 04578

Data are presented as mean + standard deviation (SD)
HHS: Harris Hip Score; VAS: Visual Analogue Scale
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Figure 3. Comparison between the mean Visual Analogue Scale (VAS)
scores in 6 months and one year after surgery in the control and
intervention groups

There were no considerable changes between the two
groups in terms of morality (P = 0.6880). One case of
surgical site infection was observed in the intervention
group which was superficial and resolved by oral
antibiotics. No infection cases were observed in the
hemiarthroplasty group. One case of cerclage wiring due to
fracture during the surgery was reported in the internal
fixation by the DHS group while no re-fracture cases were
observed in the control group.

Discussion

The goal of treatment in peritrochanteric fractures is
early mobilization and rehabilitation to avoid the high
morbidity (from 4% to 50%) and mortality rate due to
complications like decubitus ulcers, pneumonia, atelectasis,
and malunion (12, 13). Although the internal fixation
treatment is effective, the pre-existing osteoporosis,
comminution, and excessive slide can result in a severe
collapse of the fracture site, excessive shaft medialization,
and subsequent introduction of the lag screw into the joint.
This chain of events can cause limited mobility in patients.
Also, patient mobilization and limb loading are usually
delayed until the complete union (14). Therefore, researchers
are looking for other therapeutic modalities with lower
failure rates and lower need for revision surgery, in addition
to functional improvement (9, 12).

In the present study, the device failure rate was reported
to be 7.6% which is lower than the previous studies (15-17). In
the studies by Sinno et al., (15) Emami et al,, (19) and Thakkar
et al, (20) the result of the HHS assessment after bipolar
hemiarthroplasty was better than the internal fixation, in all
follow-up time points. This finding was compatible with our
study, in which the HHS in both 6-month and one-year
follow-ups was significantly better in the bipolar
hemiarthroplasty group.

The previous studies declared that the patients who
went through bipolar hemiarthroplasty had a distinctly
better condition than the internal fixation group,
considering the factors such as length of operation, blood
loss during operation, blood transfusion need, and length
of hospitalization (15, 22). As a limitation, we were not able
to investigate these factors in the current study.

One of the most serious complications associated with
the surgeries of hip fractures is a deep infection, being
reported as high as 3%. The factors such as a large incision
and excessive dissection can increase the chance of
infection (23). In our study, one case of superficial infection
was observed in the bipolar hemiarthroplasty group, who
was treated with oral antibiotics with no need for further
surgical interventions.

Another important complication of arthroplasty is
prosthesis dislocation. It can be caused by various factors
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including weakness of abductor's muscles, technical errors
during surgery, inadequate soft tissue tension, and small
size of the femoral head (24). In the studies by Rodop et al.
(18) and Thakkar et al, (20) no cases of prosthesis
dislocation or loosening were reported, which was in
accordance with our results.

Patient pain severity was evaluated using VAS in 6
months and one year after surgery. Similar to previous
studies, no significant differences were observed between
the two groups (19). In the studies by Rodop et al. (18) and
Thakkar et al., (20) 7 and 11 patients expired, respectively. In
our study, 7 patients (4 in the internal fixation group and 3
in the hemiarthroplasty group) expired with no
remarkable statistical changes in two groups. In general,
various studies showed different results in mortality rate,
some reporting a lower mortality rate in addition to better
functional results in the arthroplasty group (22), and
others reporting the opposite (25). These differences may
be due to the extended surgery length or patient
mobilization delay.

Conclusion

Considering higher HHS scores, earlier patient
mobilization, shorter hospital stay, lower device failure
rate, and lower revision rate, it seems that the bipolar
hemiarthroplasty surgery has better functional results
compared to the internal fixation using DHS.
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