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Abstract
Purpose Hemiarthroplasty (HA) is generally considered to
be the treatment of choice in the most elderly patients with
a displaced fracture of the femoral neck. However, there is
inadequate evidence to support the choice between unipolar
HA or bipolar HA. The primary aim of this study was to
analyse the outcome regarding hip function and health-related
quality of life (HRQoL) in patients randomised to either a
unipolar or bipolar HA. The secondary aim was to analyse the
degree of acetabular erosion and its influence upon outcome.
Methods One hundred twenty patients with a mean age of
86 years and an acute displaced fracture of the femoral neck
were randomly allocated to treatment by either unipolar or
bipolar HA. Outcome measurements included hip function
(Harris Hip Score, HHS), HRQoL (EQ-5D) and acetabular
erosion. The patients were summoned at four and 12 months
for follow-up.

Results There were no significant differences between the
groups regarding complications. The HHS scores were
equal at both follow-ups, but there was a trend towards
better HRQoL in the bipolar HA group at four months, EQ-
5D index score 0.62 vs 0.54 (p=0.06). Twenty percent of the
patients in the unipolar HA group displayed acetabular
erosion at the 12-month follow-up compared to 5% in the
bipolar HA group (p=0.03), and there were trends towards
worse hip function and HRQoL among patients with
acetabular erosion compared to those without: HHS scores
70.4 and 79.3, respectively (p=0.09), and EQ-5D index

scores 0.48 and 0.63, respectively (p=0.13).
Conclusion Unipolar HA and bipolar HA appeared to produce
equivalent clinical outcomes after one year, but the significantly
higher incidence of acetabular erosion in the unipolar HA group
may imply that bipolar HA should be the preferred treatment.

Introduction

The surgical treatment of patients with a femoral neck
fracture should be based on the patient’s age, walking
ability, comorbidities and life expectancy [1]. Internal
fixation (IF) or different types of hip arthroplasties are the
available treatment modalities.

In patients with undisplaced fractures (Garden I-II) [2],
IF is uncontroversial with an acceptable rate of fracture
healing complications and a good outcome regarding
function and the health-related quality of life [3]. Internal
fixation is also considered to be the treatment of choice in
young patients with displaced fractures (Garden III-IV) [4].

In elderly patients suffering from a displaced femoral
neck fracture, a cemented hip arthroplasty, compared to IF,
has been shown to reduce the reoperation rate and give

C. J. Hedbeck : R. Blomfeldt :H. Törnkvist : S. Ponzer :
J. Tidermark
Karolinska Institutet, Department of Clinical Science and
Education, Section of Orthopaedics, Södersjukhuset,
Stockholm, Sweden

G. Lapidus
Unilabs St. Göran Radiology,
Capio St. Göran’s Hospital,
Stockholm, Sweden

J. Tidermark
Department of Orthopaedics,
Capio St. Göran’s Hospital,
Stockholm, Sweden

C. J. Hedbeck (*)
Department of Orthopaedics, Södersjukhuset,
SE-118 83 Stockholm, Sweden
e-mail: carl-johan.hedbeck@sodersjukhuset.se

International Orthopaedics (SICOT) (2011) 35:1703–1711
DOI 10.1007/s00264-011-1213-y



better hip function and HRQoL [5–7]. In the healthy, active
elderly with a long life expectancy, a total hip arthroplasty
(THA) is probably the best treatment [6–8] while a
hemiarthroplasty (HA) is generally considered to be
sufficient for the most elderly patients with lower functional
demands and a shorter life expectancy.

There are two different types of HA: unipolar and
bipolar. The theoretical advantage of the bipolar HA is a
reduction of acetabular wear due to the dual-bearing
system. On the other hand, a potential disadvantage is the
risk of polyethylene wear that may contribute to mechanical
loosening over time and there is also a risk of inter-
prosthetic dissociation in certain bipolar HAs necessitating
open reduction [9]. However, dissociation appears to be
rare in modern bipolar surgical systems.

In a recent international survey sent to 442 orthopaedic
surgeons, 94–96% preferred a hip arthroplasty for a patient
aged 80 years or more with a Garden type III or IV fracture.
The choice was a unipolar HA in 60% and a bipolar HA in
32–33% [4]. However, the choice between a unipolar and a
bipolar HA is controversial and difficult to make. In the
most recent Cochrane review of this topic [10], there are
seven randomised controlled trials (RCTs) comparing
unipolar HA with bipolar HA. In three of the trials the
now outdated Austin Moore prosthesis was used [11]. The
evaluation of the remaining four trials using cemented
stems [12–15] resulted in the conclusion that there is
inadequate evidence to support or reject the use of a bipolar
prosthesis and that further trials are required.

The primary aim of this study was to analyse the outcome
regarding hip function and HRQoL after a displaced femoral
neck fracture in the most elderly lucid patient randomised to
either a unipolar or bipolar HA. The secondary aim was to
analyse the degree of acetabular erosion and its influence upon
outcome. To the best of our knowledge, this is the first RCT
that systematically analyses acetabular erosion after unipolar
HA and bipolar HA using a modern hemiarthroplasty with
identical stems in both groups.

Patients and methods

One hundred and twenty patients with an acute displaced
femoral neck fracture (Garden III and IV) [2] after a fall were
entered in to the study. The inclusion criteria were age more
than 80 years, absence of severe cognitive dysfunction (more
than three correct answers on a ten-item mental test, i.e. the
short portable mental status questionnaire (SPMSQ) [16],
independent living status (i.e. not institutionalised) and
independent walking capability with or without walking
aids. Patients with pathological fractures and displaced
fractures older than 48 hours and patients with rheumatoid
arthritis or osteoarthritis were not included. After clearance

by an anaesthetist, the patients were randomised (opaque
sealed-envelope technique, independently prepared) to a
cemented unipolar HA or a cemented bipolar HA.

Surgical intervention

All operations in both groups were performed by one of 16
surgeons, all specialists in orthopaedic surgery and experi-
enced in both procedures. Both procedures were performed
using an anterolateral approach, a modified Hardinge
approach [17], with the patient in the lateral decubitus
position. The implant used was the Exeter®-stem (modular)
with a unipolar head (Unipolar head®; Stryker Howmedica,
Malmö, Sweden; Fig. 1) or a bipolar head (UHR®; Stryker
Howmedica, Malmö, Sweden; Fig. 2). The unipolar head
was available in dimensions from 41 to 56 mm and the
bipolar heads in 44 to 72 mm. In the most frequently used
sizes, the increment for the unipolar head was 1.5 mm and
for the bipolar head 1.0 mm. The diameter of the inner head
of the bipolar prosthesis was 28 mm. All patients were
given low-molecular-weight heparin (dalteparin sodium)
preoperatively and for at least ten days postoperatively.
Cloxacillin 2 g was given preoperatively, followed by two
additional doses during the first 24 hours.

Patients in both groups were mobilised with full weight
bearing as tolerated. The patients were carefully informed
about mobilisation techniques. They were allowed to sit on
a high chair immediately after surgery and to abandon the
crutches at their own convenience. After six weeks there
were no restrictions.

Primary assessment and follow-up

The primary assessment included an assessment of cogni-
tive function according to the short portable mental status
questionnaire (SPMSQ) [16] and of general health accord-

Fig. 1 Unipolar hemiarthroplasty
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ing to the ASA classification [18]. The patients were
interviewed regarding living conditions, walking ability,
activities of daily living (ADL) status [19], previous hip
function and HRQoL according to the EuroQol-5D
(EQ-5D) [20] as assessed during the last week before the
fracture (recall). Perioperative data, i.e. intraoperative blood
loss, need for blood transfusions, and duration of surgery
were recorded.

The patients were summoned at four (mean 4.2, SD 0.7) and
12 (mean 12.6, SD 1.3) months for a clinical and radiographic
examination. Two patients in the bipolar HA group had a
primary unipolar HA because the acetabulumwas smaller than
the smallest available bipolar head. However, in the outcome
analysis all patients remained in the primary randomisation
group according to the intention-to-treat principle.

Hip complications, general complications, ADL status,
living conditions, hip function (Harris Hip Score, HHS)
[21] and EQ-5D were assessed. All clinical variables except
hip motion were assessed by an unbiased observer
(a research nurse not involved in the surgery or clinical
decisions). The research nurse was not blinded to the type
of surgical intervention.

Methods

The patient’s general physical health status was assessed by
the attending anaesthetist according to the American
Society of Anesthesiologists (ASA) classification [18].

The patient’s cognitive function was assessed with
the short portable mental status questionnaire (SPMSQ)
[16] and only patients without severe cognitive dysfunc-
tion, i.e. over three correct answers on the ten-item test,
were included.

The Katz ADL index [19] status is based on an
evaluation of the functional independence or dependence
of patients in bathing, dressing, using the toilet, transfer-
ring, continence and feeding. ADL index A indicates

independence in all six functions and index B independence
in all but one of the six functions. Indexes C–G indicate
dependence in bathing and at least one more function.

Living conditions were categorised as independent
(living in one’s own home or in housing for the elderly)
or as institutionalised (living in a nursing home).

Hip complications such as dislocation, periprosthetic
fracture, deep infection and acetabular erosion were
recorded. Deep wound infection was defined as an
established infection beneath the fascia requiring surgical
revision. Radiographs were analysed with regard to
acetabular erosion by a radiologist blinded to the clinical
outcome. Acetabular erosion was graded according to the
criteria of Baker et al. [8] as grade 0 (no erosion), grade 1
(narrowing of articular cartilage, no bone erosion), grade 2
(acetabular bone erosion and early migration), and grade 3
(protrusio acetabuli).

Postoperative general complications (pressure sores and
cardiac, pulmonary, thromboembolic or cerebrovascular
complications) and new fractures of the lower extremity
during the follow-up were recorded.

The Harris hip score [21] assesses hip function in four
categories: pain (0–44), function (0–47), absence of
deformity (0–4) and range of motion (0–5). The maximum
score possible is 100.

The HRQoL was rated using the EQ-5D [20]. An EQ-5D

index score of 0 indicated the worst possible health status
and a value of 1 indicated best possible health status.

Sample size

A power analysis based on a previous study with similar
inclusion criteria [22] indicated that a sample size of 120
patients would provide a power of 90% to identify a five-
point difference in the HHS score.

Statistical methods

The statistical software used was SPSS 17.0 for Windows.
The Mann-Whitney U-test was used for scale variables and
ordinal variables in independent groups. Nominal variables
were tested by the chi-square test or Fisher’s exact test. The
Wilcoxon signed-ranks test was used to compare the EQ-
5D before fracture and at follow-ups. All tests were two-
sided. The results were considered significant at p<0.05
and as trends at 0.05≥p≤0.2.

Ethical approval

The study was conducted in accordance with the Helsinki
Declaration, all patients gave their informed consent to
participate and the protocol was approved by the local
Ethics Committee.

Fig. 2 Bipolar hemiarthroplasty
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Results

A flow-chart for all patients included is displayed in Fig. 3.
Only one patient was lost to the final follow-up.

Baseline data for randomisation groups are shown in
Table 1. The overall mean age was 86.4 (range 80–100)
years with 76% of the patients being female. The
proportion of males was slightly higher in the bipolar
group, 30% compared to 18% in the unipolar group. The
mean prefracture EQ-5D index score for all patients was 0.81
and 30% used some form of walking aid. Ninety-seven
percent of the patients were independent in ADL function
or dependent in only one function and 96% were assessed
as ASA 2 or 3.

Perioperative data and surgical outcome

There were no differences in the duration of surgery,
intraoperative blood loss or need for blood transfusions on
comparing the randomisation groups (Table 2).

In the unipolar HA group there were three (5%) hip
complications: two prosthetic dislocations and one deep
infection. In the bipolar HA group there were six (10%)
hip complications: one prosthetic dislocation, two deep
infections and three periprosthetic fractures. All hip
complications necessitated reoperations, and data on the
nine patients undergoing additional surgery are displayed
in Table 3. The differences in complication and reopera-
tion rate between the groups were not significant
(p=0.30). The subsequent outcome was uneventful for

all but two of the reoperated patients: patient number 68,
who had a revision with an uncemented Lubinus MP II
due to a periprosthetic fracture with an HHS score at
12 months of 33, and patient number 82, who underwent
extraction of the prosthesis due to a deep infection and had
an HHS score of 58 at 12 months.

General complications

The number of general complications apart from mortality
did not differ between groups. In the unipolar group there
were two patients with pressure sores, two with pneumonia
and one with a cardiac complication. In the bipolar group
there was one patient with DVT and one patient with
pulmonary embolisation. In total, five patients sustained
additional fractures involving the opposite lower limb
before the 12-month follow-up: in the unipolar group, one
trochanteric fracture and one femoral neck fracture, and in
the bipolar group, two patients with a trochanteric fracture
and one with a femoral neck fracture. The overall one-year
mortality rate was 17% (20/120): 12% (7/60) in the
unipolar HA group and 22% (13/60) in the bipolar HA
group (p=0.14) (Fig. 3). The mortality rate was signifi-
cantly higher among male patients, 35% (10/29), compared
to 11% (10/91) among female patients (p=0.003).

Functional outcome and HRQoL

Hip function according to the HHS was similar at both
follow-ups (Table 4).

The HRQoL (EQ-5D index score) is displayed in Fig. 4.
There was a trend to a better quality of life in the bipolar
HA group at four months (p=0.06) while the difference at
12 months was not significant.

In the unipolar HA group the EQ-5D index score
decreased from 0.80 (SD 0.22) before the fracture to
0.54 (SD 0.29) at four months. At 12 months the score
was 0.60 (SD 0.30). The values at both follow-ups were
significantly lower than before the fracture (p<0.001 for
both comparisons).

In the bipolar HA group the HRQoL (EQ-5D index score)
decreased from 0.81 (SD 0.21) before the fracture to 0.62
(SD 0.30) at four months. At 12 months the score was
0.63 (SD 0.28). The values at both follow-ups were
significantly lower than before the fracture (p<0.001 for
both comparisons).

There were no differences in ADL or living conditions
between the groups at any of the follow-ups. At
four months, 71% (42/59) in the unipolar HA group and
71% (40/56) in the bipolar HA group (p=0.99) were
categorised as index A or B and at 12 months, 74%
(39/53) and 78% (36/46) (p=0.59), respectively. At
four months, 90% (53/59) in the unipolar HA group and

Included patients 
120 

Randomised to  
unipolar HA 

60 

Randomised to  
bipolar HA 

60

Treatment 
Unipolar HA 60 

Treatment  
Bipolar HA 58 
Unipolar HA 2

Available at 4 mth f-u 
59 

Available at 4 mth f-u 
56 

Deceased 1 
Lost to f-u 0 

Deceased 4 
Lost to f-u 0 

Available at 12 mth f-u 
53 

Deceased 7 
Lost to f-u 0 

Available at 12 mth f-u 
46 

Deceased 13 
Lost to f-u 1 

Fig. 3 Flow chart for all patients included (n=120)
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91% (51/56) in the bipolar HA group (p=0.62) were still
living independently and at 12 months, 96% (51/53) and
98% (45/46), respectively (p=0.64).

Acetabular erosion

At the final follow-up after 12 months, 93 of the 99 (94%)
available patients had an assessable radiographic examina-
tion: 49 out of 53 (93%) in the unipolar HA group and 44
out of 46 (96%) in the bipolar HA group. Ten out of 49
patients (20%) in the unipolar HA group displayed
acetabular erosion compared to two out of 44 (5%) in the
bipolar HA group (p=0.03). Neither one of the two patients
in the bipolar HA group treated with a unipolar HA
displayed any signs of acetabular erosion. Excluding these
two patients from the analysis gives a rate of acetabular
erosion of 5% (two out of 42) in the bipolar HA group and
the difference between groups is still significant (p=
0.03). In the unipolar group the acetabular erosion was
grade 1 in eight patients and grade 2 in two patients. In
the bipolar group one patient had a grade 1 erosion and
one a grade 2 erosion.

There was a trend towards worse hip function among
patients with acetabular erosion (n=12) at 12 months
compared to those without (n=81), HHS scores 70.4
and 79.3, respectively (p=0.09), and also a trend towards a
lower quality of life, EQ-5D index scores 0.48 and 0.63
respectively (p=0.13). The same pattern was seen for
ADL function: only 58% (7/12) of the patients with
acetabular erosion were categorised as index A or B and at
12 months compared to 79% (64/81) of those without
erosion (p=0.12).

Acetabular erosion occurred more frequently among
patients with BMI <24 kg/m2 (n=48) compared to those
with BMI >24 kg/m2 (n=37), 21% (10/48) and 5% (2/37),
respectively (p=0.04). Eight patients had missing values for
BMI.

Discussion

The results of our study did not demonstrate any differences
regarding complications, hip function and HRQoL in
elderly patients with a displaced fracture of the femoral
neck randomised to either a unipolar HA or a bipolar HA.
However, after one year signs of acetabular erosion were
already significantly more frequent after the unipolar HA
than the bipolar HA, 20% vs 5%. Furthermore, acetabular
erosion appeared to have a negative effect on functional
outcome and HRQoL. Overall, the outcome in both groups
was good considering the old (mean age 86 years) and frail
study population.

Our overall results displaying no differences in compli-
cations, hip function and HRQoL are in conformity with the
previous four RCTs comparing cemented unipolar HA with
cemented bipolar HA. In 1988, Cornell et al. [12] reported
no differences in functional outcome in a small study
including 48 patients with a six-month follow-up. In 1996,

Characteristic Unipolar HA (n=60) Bipolar HA (n=60)

Mean age in years (range) 87.4 (80–100) 85.5 (80–96)

Mean cognitive function SPMSQ (range) 8.5 (5–10) 8.5 (5–10)

Mean EQ-5D index score prefracture (range) 0.80 (0.16–1.0) 0.81 (0.16–1.0)

Mean BMI (kg/m2)a 22.8 (17 to 38) 23.8 (17 to 33)

Gender female (%) 49 (82) 42 (70)

Walking aids (%) None 38 (63) 46 (77)

Stick or crutches 8 (13) 7 (12)

Walking frame 14 (23) 7 (12)

ADL A or Bb 58 (97) 58 (97)

ASA, classification (%) 1 2 (3) 0 (0)

2 29 (48) 30 (50)

3 27 (45) 29 (48)

4 2 (3) 1 (2)

Table 1 Baseline data for all
patients included (n=120)

HA hemiarthroplasty, SPMSQ
short portable mental status
questionnaire, BMI body mass
index, ADL activities of daily
living, ASA American Society
of Anesthesiologists
a Five missing values in each
group
b ADL A or B indicates
independence in all six functions
or independence in all but one

Table 2 Perioperative data for all patients included (n=120)

Measurement Unipolar HA
(n=60)

Bipolar HA
(n=60)

p

Mean intraoperative
blood loss in ml (range)

290 (50–1200)a 240 (50–600) 0.31

Mean transfused blood
volume in ml (range)

260 (0–1600) 270 (0–1800) 0.42

Mean duration of surgery
in min (range)

72 (37–109) 69 (39–126) 0.11

HA hemiarthroplasty

P values given for differences between groups
a Two missing values

International Orthopaedics (SICOT) (2011) 35:1703–1711 1707



Calder et al. [15] published the results of a study including
250 patients, all aged 80 years or more, with a 1.5–2-year
follow-up. A higher proportion of patients returning to their
preinjury condition was found in the unipolar HA group,
but no other differences were found. In 2001, Davison et al.
[13] presented the results from the same study for the 187
patients aged 65–79 years with a minimum two-year
follow-up. No differences between randomisation groups
were reported, but the interpretation is limited by the fact
that 18% of the patients were lost to follow-up. Finally, in
2003, Raia et al. [14] reported the results of a study
including 115 patients randomised to a more modern
cemented unipolar HA or bipolar HA with identical stems.
At the one-year assessment there were no significant
differences between the groups in terms of surgical
complications, functional outcome or HRQoL according
to the SF-36. In our study there was a trend towards better
HRQoL according to the EQ-5D at four months in the
bipolar HA group, but the difference in favour of the
bipolar HA was more limited at the 12-month follow-up
and not significant. The EQ-5D index score of 0.63 at
12 months for the bipolar HA group was equal to what we
previously reported for patients treated with a bipolar HA

[23] and, as expected, both groups reported a significant
deterioration in their quality of life compared to before the
fracture.

We found an increased rate of acetabular erosion after
the unipolar HA compared to the bipolar HA, 20% vs 5%.
Moreover, the fact that there was a trend towards worse hip
function and lower HRQoL among patients with acetabular
erosion at one year may predict a future deterioration that
will be more pronounced in the unipolar group. It is
difficult to compare these findings with those of previous
RCTs as none of the latter, at least as far as can be surmised
from the papers, included a systematic radiological follow-
up including an assessment of acetabular erosion based on a
grading system [8]. However, there are two other studies
reporting acetabular erosion based on a systematic radio-
logical follow-up and using the same grading system as our
study. Baker et al. [8] reported acetabular erosion in 21 out
of 32 patients treated with a unipolar HA after a mean
follow-up of 39 months, giving an overall rate of acetabular
erosion of 66%. The erosion was assessed as grade 1 in 13
patients, grade 2 in eight and grade 3 in two patients. These
results are in sharp contrast to those of a previous RCT
from our institution with only 14% acetabular erosion, all

Table 3 Data on the nine patients undergoing additional surgery

Patient number Gender Group Indication for reoperation Reoperation/reoperations performed Timea (months)

18 Female Unipolar Prosthetic dislocation Closed reduction x 3 0.6–0.8

20 Female Bipolar Deep infection Wound revision x 3 0.8–0.9

34 Female Unipolar Prosthetic dislocation Closed reduction x 2 0.4–0.5

40 Male Bipolar Deep infection Wound revision x 7 1.9–2.5

41 Male Bipolar Periprosthetic fracture Revision with cables and cemented long Exeter stem 1.1

68 Male Bipolar Periprosthetic fracture Revision with uncemented Lubinus MP II 1.4

69 Male Bipolar Periprosthetic fracture Revision with cables and cemented long Exeter stem 2.0

82 Female Unipolar Deep infection Wound revision x 5 and finally extraction of prosthesis 0.8–1.3

106 Female Bipolar Prosthetic dislocation Closed reduction x 1 0.5

a Time elapsed from the primary operation

Table 4 Mean Harris hip score (range) for all patients available at each follow-up (4 months, n=115; 12 months, n=99)

Measurement Follow-up at 4 months Follow-up at 12 months

Unipolar HAa Bipolar HA p Unipolar HA Bipolar HA p

Total score 73.8 (44–98) 75.5 (24–95) 0.17 78.2 (34–100) 77.7 (33–100) 1.0

I. Pain 39.5 (20–44) 40.3 (10–44) 0.22 41.3 (20–44) 40.5 (20–44) 0.92

II. Function 25.6 (5–45) 26.6 (5–42) 0.38 28.3 (5–47) 28.6 (5–47) 0.91

III. Absence of deformity 4.0 (4) 4.0 (4) 1.0 4.0 (4) 4.0 (4) 1.0

IV. Range of motion 4.7 (3–5) 4.6 (1–5) 0.05 4.7 (3–5) 4.6 (2–5) 0.26

HA hemiarthroplasty

P values given for differences between groups
a One missing value
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grade 1, in patients treated with a bipolar HA (the same
prosthesis as in this study) after a mean of 48 months [23].
Considering the advanced age of the study population in
our study, mean 86 (range 80–100) years, and a mortality
rate of 17% after one year, it is uncertain whether this
increased rate of acetabular erosion after the unipolar
HA will result in a substantial deterioration in hip
function and quality of life during the patients' remain-
ing life time. However, the expected mean survival of an
80-year-old Swedish woman and man in Sweden is, 9.5
and 7.8 years, respectively [24]. These figures indicate
that even in this very old population some of the patients
will probably experience problems due to acetabular
erosion, while it is less likely that the wear of polyethyl-
ene in the bipolar head would result in symptomatic
loosening of the prosthesis.

There are studies on earlier designs of the bipolar
prosthesis showing that the bipolar HA functions as a
unipolar HA a few months (3–12) after surgery [25, 26],
but the results of our study, displaying a significantly higher
rate of acetabular erosion in the unipolar HA group,
indicate that there is a real advantage in favour of the
bipolar design, which is most probably due to the function
of the dual-bearing system. In the most frequently used
sizes the increment for the unipolar head was 1.5 mm and
for the bipolar head 1.0 mm. In our opinion, this small
difference in size will not significantly affect the surgeon’s
ability to optimally match the acetabular dimension.
However, there was a lower size limit on available bipolar
heads. Under this size the inner polyethylene lining
becomes too thin. This is reflected in our study by the

two patients randomised to a bipolar HA who needed a
primary unipolar HA because their acetabulum was smaller
than the smallest available bipolar head. It is possible to
circumvent this particular problem by using a 22-mm inner
head which is currently available for the Exeter® bipolar
HA and gives a smallest outer diameter of 41 mm.

Another interesting finding was that acetabular erosion
occurred more frequently in patients with a low BMI (<24)
than in those with a high BMI (>24), i.e. in 21% compared
to 5%. The explanation is unclear. It would be understand-
able if a high body weight resulted in increased acetabular
wear, but there is obviously some other more important
mechanism in operation. One possible mechanism could be
osteoporosis. We know that low weight is associated with
osteoporosis [27], but since we did not evaluate the degree
of osteoporosis with DXA in our patients, this remains an
hypothesis.

The percentage of hip complications, although not
statistically significant, was higher in the bipolar HA group,
i.e. 10%, compared to 5% in the unipolar HA group. The
main difference was due to three patients in the bipolar HA
group sustaining a periprosthetic fracture following a new
fall during the first two months after the index operation.
As identical prosthetic stems were used in both groups, this
particular complication can hardly be blamed on the bipolar
design. The other hip complications, namely, deep infection
and prosthetic dislocation, were evenly distributed between
the groups. The overall dislocation rate was 2.5%, which is
what can be expected after an HA performed using the
anterolateral approach [28], and there were no inter-
prosthetic dissociations in the bipolar HA group. The
number of general complications apart from mortality did
not differ between groups, but there was a trend towards a
higher mortality rate in the bipolar group, i.e. 22%,
compared to 12% in the unipolar group. This difference in
mortality rate is explained by the random selection of a
higher proportion of men to the bipolar group, i.e. 30%,
compared to 18% in the unipolar group. As expected, the
mortality rate was significantly higher among male patients,
i.e. 35%, compared to 11% among female patients. This
higher mortality rate among male hip fracture patients is
well known and has been confirmed by earlier studies [29].

The strengths of this study were the randomised
controlled design, the well-defined population, the use of
validated outcome instruments, mostly self-reported, and
the high follow-up rate. Moreover, acetabular erosion was
assessed by a radiologist blinded to the clinical outcome
and using a previously published grading system for
acetabular erosion.

A limitation of the study was that, although all clinical
variables except hip motion were assessed by an unbiased
observer, this observer was not blinded to the type of
surgical intervention, which may add a risk of bias.
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Fig. 4 HRQoL (EQ-5D index score) before fracture and for all patients
available at each follow-up (before fracture, n=120; 4 months, n=115;
and 12 months, n=99). * Two missing values in the unipolar group
and one missing value in the bipolar group. p values given for
differences between groups
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However, as most of the outcome measures, including EQ-5D
and HHS, except for range of motion, were self-reported, the
risk of bias is assumed to be limited. Furthermore, the fact that
our interpretation of the quality-of-life data is based on our
patients’ ability to correctly recall their health status prior to
the hip fracture may be considered a weakness. However,
since it is not possible to collect preinjury HRQoL data
prospectively in trauma studies, we have to rely on preinjury
recall or a comparison with population figures. Our patient-
assessed prefracture EQ-5D index score was slightly higher
than in comparable age groups of the Swedish reference
population [30], which may be explained by our inclusion
criteria, which selected healthier elderly individuals. Fur-
thermore, a recent study reports that older patients can
accurately recall their previous health status for up to
six weeks [31]. Therefore, we believe that the effect of
recall bias can be considered to be limited. In summary, we
believe our results are representative of this patient popula-
tion and that our conclusions are valid.

Which type of HA should we select for the most elderly
patients with displaced fractures of the femoral neck? Based
on the results of our study and previous ones [12–15], there
does not appear to be any clinical disadvantage with the
bipolar design. On the contrary, the results of our study
showed that the rate of acetabular erosion was significantly
lower after the bipolar HA, which in turn may indicate an
advantage in the longer term. However, there is one
frequently cited disadvantage associated with the bipolar
HA, i.e. the higher cost, the magnitude of which probably
differs between countries. The difference in cost for the
prosthesis used in this study is, according to the present
prices at our institution, SEK 1800 higher for the bipolar
HA (stem+28 mm head+bipolar head) compared to the
unipolar HA (stem + unipolar head). This is equal to USD
260 according to the present exchange rate. Since there
were no differences in duration of surgery, need for blood
transfusions, hospital stay and complications during the
first year, this difference probably represents the total
difference in primary costs for the two treatment modalities.
This investment may well be justified in order to reduce the
risk of future problems owing to acetabular erosion.
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