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ABSTRACT

Introduction: Although the treatment of choice for unstable
intertrochanteric fractures in elderly patients has been
internal fixation for a long time, several studies have shown
mechanical and technical failures. Primary cemented bipolar
(PCB) hemiarthroplasty has been proposed as an alternative
with some advantages concerning earlier mobilization and
minimal postoperative complications.
Materials and Methods: This is a prospective cohort
hospital-based study conducted at three tertiary hospitals
over a period of two years. A total of 98 patients were
enrolled in the study, 38 patients treated with Dynamic Hip
Screw (DHS) and 60 patients treated with PCB
hemiarthroplasty. Intraoperative events (e.g. duration of
surgery and blood loss), hospital stay, weight bearing, Harris
Hip score and post-operative complications were used as
predictors of final outcome. Mean follow-up was 13.66±5.9
months in hemiarthroplasty group and 11.8±2.7 months at
internal fixation group.
Results: The two groups were comparable in age, sex,
comorbidity, mode of trauma, and classification of fracture.
Early mobilisation was significantly better in
hemiarthroplasty (p<0.001) where 93.3% of patients started
partial weight bearing on postoperative Day 1, while in the
DHS group, 73.7% of patients started partial weight bearing
after two weeks postoperatively. At the final follow-up, the
mortality rate did not differ between the two groups, but
general and mechanical complications were more common
in the DHS group. The mean Harris Hip score was better in
the hemiarthroplasty group (91.14 vs 74.11).
Conclusion: Primary cemented bipolar hemiarthroplasty is a
safe and valid option in treating unstable intertrochanteric
fracture. Although it has been shown to have some
advantages over DHS in certain circumstances, lack of

randomization and difficulties in standardization of patients
and treating surgeon raise a need for more studies with
bigger sample size and proper randomization.
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INTRODUCTION

The management of unstable intertrochanteric fractures in
elderly patients is a challenge because of the difficulty in
obtaining anatomical reduction and association with high
rates of morbidity and mortality. For several decades, the
treatment of choice for unstable intertrochanteric fractures in
elderly patients has been internal fixation, although, several
studies have shown mechanical and technical failures1-3.
Those failures were thought to be due to the use of extramedullary implants, but a recent study showed no difference
between intra- or extra-medullary types of fixation in
unstable intertrochanteric fracture4. In our setting, DHS was
used and still being used widely for treatment of both stable
and unstable intertrochanteric hip fractures, but with a lot of
complications especially in unstable fractures. Treatment
with primary bipolar arthroplasty could perhaps return these
patients to their preinjury level of activity more quickly, thus
obviating the postoperative complications caused by
immobilization or failure of the implant5.
The aim of this study was to compare the outcome of
primary cemented bipolar (PCB) hemiarthroplasty with DHS
in the management of comminuted intertrochanteric hip
fractures in elderly patients.
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MATERIALS AND METHODS

This is a prospective cohort hospital-based study conducted
at three main tertiary hospitals, conducted over a period of
two years (2014 to 2016). A total of 98 patients were enrolled
in the study, all were above 65 years old with unstable
fractures, and those with stable and pathological
intertrochanteric fracture were excluded from this study.
They were treated by orthopaedic surgeons with a minimum
of three years’ experience in hip trauma. This is a total
coverage of all patients presented during the study duration.

Thirty-eight patients were treated with DHS and 60 patients
were treated with PCB hemiarthroplasty, the patients being
allocated to either group according to hospital policy.
Personal data, mode of trauma and comorbidity were
recorded using a structured questionnaire. Fractures were
classified according to Kyle classification6. Details about
intraoperative events (e.g. duration of surgery and blood
loss) were recorded. Partial weight bearing, hospital stay, full
weight bearing, infection, and other complications were used
as predictors of postoperative improvement and
complications.

All patients received preoperative prophylactic antibiotics
(1.5 mg of cefuroxime with induction of anaesthesia) and
postoperative anticoagulant treatment (4000 IU of lowmolecular-weight heparin). All patients were seen at two
weeks, six weeks, and 12 weeks postoperatively, and at the
final follow-up, which was 13.66±5.9 months in
hemiarthroplasty group and 11.8±2.7 months at internal
fixation group. All patients were evaluated using Harris Hip
score at three months and at the final follow-up to assess
functional outcomes.

Dynamic Hip Screw (DHS): On the traction table, through a
direct lateral femoral approach with vastus lateralis
reflection (majority of cases), the lag screw applied after
reduction and its position checked with a C-arm. Tip apex
distance (TAD) was taken into consideration. Thereafter, a
4-hole side plate [S.H Pitkar Pvt. Ltd, Pimpri Chinchwad,
India] was fixed to the femoral shaft with cortical screws.

PCB hemiarthroplasty: All arthroplasties were performed
through the lateral Hardinge approach in the decubitus
position. The head and bony fragments were removed except
for the greater trochanter. The calcar was removed and
remodelled with cement in some cases. Thereafter, the
greater trochanter was reattached with cerclage wire and a
three-piece bipolar prosthesis was applied with cementation.
The implant used was the LINK SP II hip prosthesis
[Waldemar Link-Hamburg, Hamburg, Germany].

The collected data were analysed using the SPSS version
21.0. The level of significance was set as p≤0.05. Variables
were analysed using the Chi-square and Fisher's exact tests.
Ethical approval from Sudan Medical Specialisation Board
research ethics committee was obtained before starting this

research and informed consent was obtained from all
participants.
RESULTS

There were no significant differences between the two
groups in terms of demographic data (age, sex), fracture type
(classification), mode of trauma, comorbidities and mean
follow-up duration (Table I). Allocation of patients to any of
the two groups depended on the protocol used in the hospital
where the treatment was carried out. The duration of surgical
operation with hemiarthroplasty was less compared to DHS:
6.7% in the hemiarthroplasty group, compared to 10.5% in
the DHS group which needed more than two hours of
surgery, though the difference was statistically insignificant
(p=0.749).

Regarding intraoperative complications, the need for blood
transfusion was less in the DHS group (47.4%) than in the
hemiarthroplasty group (61.6%); however, this difference
was statistically insignificant (p=0.239). Considering
postoperative outcome parameters, patients who underwent
hemiarthroplasty had a shorter postoperative hospital stay
compared to patients who underwent DHS. In the
hemiarthroplasty group, 93.3% of patients, compared to
73.7% in the DHS group, needed hospital stay for less than a
week, and the difference between both groups was
significant (p=0.010).

All patients in the hemiarthroplasty group were mobilised in
bed on the same day of the procedure and 93.3% were able
to start partial weight bearing on the first postoperative day.
This contrasted with observations in the DHS group where
no patient was able to start partial weight bearing on the first
postoperative day, and 73.7% were able to start partial
weight bearing after 15 days (p<0.001); the rest of this group
started partial weight bearing even later. Most patients who
underwent hemiarthroplasty (85.2%) started full weight
bearing at the end of the first week postoperatively, while
patients who underwent DHS started full weight bearing at 6
to 12 weeks postoperatively (p<0.001).

The mean Harris Hip score at 12 weeks postoperatively was
77.85±8.9 for the hemiarthroplasty group and 52.97±16.2 for
the fixation group (p=0.001).The final follow-up was
13.66±5.9 months in the hemiarthroplasty group and 11±2.7
months in the DHS group. Of the 60 patients who underwent
hemiarthroplasty, ten (16.7%) had died and two (3.3%) were
lost to follow-up. Three (5%) patients had infections, two
with deep infections that necessitated the removal of the
implants; one was left as a girdlestone excision arthroplasty
and the other revised later after elimination of the infection.
One patient had superficial infection. Two patients (3.3%)
had deep venous thrombosis and five (8.3%) had bedsores of
whom three had the bedsores before surgery. Only one
(1.7%) patient had dislocation of the hip which was reduced
surgically (Table II).
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Table I: Main demographic and clinical data

Mean age (years)+SD
Male: Female
Fracture type
Kyle 3
Kyle 4
Mode of trauma
Domestic fall
Mean follow up+SD
Co morbidities
DM
Asthma
None

Complication
Infection
Deep
Superficial
Deep venous thrombosis
Bedsore
Cutout
Delayed union
Dislocation
Non-union
Malunion
Varus malunion
Medialization
Mortality

Hemiarthroplasty

DHS

76.15+7.2
23:37

79.3+11
20:18

41.7%
58.3%

26.3%
73.7%

96.7%
13.66+5.9

94.7%
11.8+2.7

17
0
41

5
1
32

Table II: Clinical and mechanical complications in the two groups

Hemiarthroplasty

DHS

5%
3.3%
1.7%
3.3%
8.3%
0
0
1.7%
0

18.4%
5.2%
13.2%
5.2%
7.9%
10.5%
2.6%
0
2.6%

0
0
16.7%

7.9%
5.2%
15.8%

Six of the 38 patients in the DHS group had died (15.8%);
five patients were lost to follow-up. Seven patients (18.4%)
had complication with infection, of whom five cases were
superficial, managed with debridement and antibiotics, and
two cases were deep necessitating removal of implants and
revision in one case, with external fixation and removal with
debridement in the other. There were five patients with
general complications (13.2%), two patients had deep
venous thrombosis (5.2%) and other three had bedsores
(7.9%). Four patients (10.5%) had cut-out and penetration
into acetabulum which was revised later with hemiarthroplasty, one patient had non-union revised with
hemiarthroplasty, one with delayed union, three cases with
varus malunion and two cases ended with medialization
(Table II).

The mean Harris Hip score at time of final follow-up was
74.11±13.8 for DHS group and 91.14±5.7 for the
hemiarthroplasty group (p<0.001). The reoperation rate was
significantly less (p=0.006) in the hemiarthroplasty group:
23.7% of patients in the DHS group, compared to 5% in the
hemiarthroplasty group, who needed reoperation.
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DISCUSSION

While many authors have recommended the use of internal
fixation in the treatment of unstable intertrochanteric
fractures in elderly patients1-3, others have recommended
prosthetic replacement for treatment of unstable
intertrochanteric fractures with improved outcome7-15.

The present study showed better results with
hemiarthroplasty than internal fixation with DHS for
treatment of unstable hip fracture in elderly patients in terms
of clinical and functional outcome. The duration of surgery
was less in hemiarthroplasty. Huang and Yee reported similar
result in their retrospective study comparing DHS (n=72),
PFNA (n=43) and hemiarthroplasty (n=16)16. Partial and full
weight bearing are significantly earlier in the
hemiarthroplasty group, as also reported by Kayali et al
comparing cone hemiarthroplasty (n=42) with DHS (n=24)
for unstable hip fractures with a significant earlier full
weight bearing in the hemiarthroplasty group17. Parker and
Handoll in their review of literature in Cochrane database,
comparing arthroplasty and internal fixation for unstable
extracapsular hip fractures in adults, reported earlier weight
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Fig. 1: Unstable reverse oblique fracture with (a) Pre- and (b) Post-operative radiographs and intraoperative images showing the
reconstruction of the greater trochanter and the cemented stem (c) Before and (d) After reduction.
(a)

(b)

(c)

Fig. 2: (a) Anteroposterior pre-operative, (b) Post-operative and (c) Final follow-up radiographs showing an unstable intertrochanteric
fracture fixed with DHS.

bearing in the arthroplasty group18. Huang and Yee in their
retrospective study reported earlier weight bearing in the
hemiarthroplasty group16. There was no difference in the
mortality rate at one year in hemiarthroplasty and DHS
group (17% and 16% respectively) with similar results to
Parker and Handoll18 and Kayali et al17. Deep venous
thrombosis in both groups were similar (3% and 5%
respectively) as reported by Parker and Handoll18.

The blood loss was more in hemiarthroplasty group without
statistical significance. The reoperation rate was higher in
DHS (24% vs 5%). In the DHS group, cut out was around
11%, similar to that reported by Kayali et al17. The mean final
Harris Hip score was significantly higher in hemiarthroplasty
group both at three months and the final follow-up (78 vs 53)
and (91 vs 74) respectively.
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Our limitations were relatively shorter duration of follow-up,
lack of randomization and the procedures done in different
hospitals by different teams.
CONCLUSION

In certain circumstances, the arthroplasty provided more
satisfactory outcome than DHS. The main advantage is
earlier mobilization which decreases the overall rate of
immobility-related complications. The one year mortality
rate and DVT were the same in the two groups.
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