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Abstract

Background Hemiarthroplasty (HA) is an effective procedure for treatment of femoral neck fracture. However, it is debat-
able whether unipolar or bipolar HA is the most suitable implant.

Objective The purpose of this study was to compare the causes of failure and longevity in both types of HA.

Materials and methods We retrospectively reviewed 133 cases that underwent revision surgery of HA between 2002 and
2012. The causes of revision surgery were identified and stratified into early (<5 years) failure and late (> 5 years) failure.
Survival analyses were performed for each implant type.

Results The common causes for revision were aseptic loosening (49.6%), infection (22.6%) and acetabular erosion (15.0%).
Unipolar and bipolar HA were not different in causes for revision, but the unipolar group had a statistically significantly higher
number of acetabular erosion events compared with the bipolar group (p =0.002). In the early period, 24 unipolar HA (52.9%)
and 28 bipolar HA (34.1%) failed. There were no statistically significant differences in the numbers of revised HA in each
period between the two groups (p=0.138). The median survival times in the unipolar and bipolar groups were 84.0 +24.5 and
120.0 +5.5 months, respectively. However, the survival times of both implants were not statistically significantly different.
Conclusions Aseptic loosening was the most common reason for revision surgery after hemiarthroplasty surgery in early and
late failures. Unipolar and bipolar hemiarthroplasty were not different in terms of causes of failure and survivorship except
bipolar hemiarthroplasty had many fewer acetabular erosion events.
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Introduction

Hemiarthroplasty (HA) is an effective procedure that is used
mostly in treatment of hip fracture in elderly patients [1].
Numerous studies support HA as a treatment of choice due
to the lower risk of reoperation, better functional recovery
and lower total cost compared to internal fixation [2—4].
Apart from fracture treatment, HA was proposed to treat
other conditions of hip disease including osteoarthritis and
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osteonecrosis, but the outcomes of these conditions were not
as successful as in femoral neck fracture [5-7].

Conversion of failed HA was reported with a high rate of
complications [8]. The difficulty in revision surgery depends
on the mode of failure. In well-fixed HA with acetabular
cartilage erosion, a simple procedure that includes standard
acetabular cup replacement without a femoral stem change is
an option [9], while either septic or aseptic loosening needs
replacement of the femoral stem.

In most studies, the mode of failure was well described
in primary total hip replacement [10-13]. The number of
studies that determines the mode of failed HA is limited.
Generally, the potential reasons for revision arthroplasty
include patient-related, implant-related and surgical tech-
nique-related factors [14]. For the implant-related factors,
the design of the HA implant can be divided into unipolar
and bipolar prostheses. Theoretically, an additional articu-
lation between the femoral head and polyethylene liner of
bipolar HA should provide an increased range of motion and
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prevent acetabular erosion [15], but it can lead to a different
mode of failure.

This study aimed to describe the reasons for revision of
failed HA and compare the different modes of failure and
survivorship between unipolar and bipolar prostheses.

Materials and methods

We retrospectively reviewed the data of 417 patients who
underwent revision hip arthroplasty in Siriraj Hospital in
Thailand between January 2002 and December 2012. Revi-
sion of failed total hip replacement (276 cases), conversion
of resection arthroplasty (2 cases) and reconstruction after
tumor resection (5 cases) were excluded. The remaining 134
revisions of failed HA were recruited. After reviewing the
data, one patient with incomplete data was excluded. Finally,
a total of 133 patients were included in the data analysis.
Fifty-one and 82 of these patients underwent unipolar and
bipolar HA, respectively. The data were retrieved from medi-
cal records, operative notes, discharge summaries, labora-
tory investigations and relevant imaging studies. This study
was approved by our institutional review board.

The recorded demographic data of the patients included
the age at index HA, age at revision surgery, body mass
index (BMI), gender, side, primary diagnosis, type of HA,
time from index HA to revision and the reason of revision
surgery. The primary diagnoses were grouped into either hip
fracture or non-hip fracture. Non-hip fracture was classified
as failed fixation of hip fracture, primary osteoarthritis (OA),
secondary OA (including developmental dysplasia of hip,
posttraumatic OA and inflammatory arthritis) and osteone-
crosis. The type of HA was classified based on the use of
bone cement (cemented or cementless) and type of femoral
head prosthesis (unipolar or bipolar). For each HA, the rea-
son for failure was categorized into one of eight categories:
aseptic loosening, periprosthetic fracture, periprosthetic
joint infection, instability, acetabular erosion, osteolysis,
unexplained pain or intraprosthetic dislocation. In the cases
that had multiple reasons for the failure, the primary reason
was selected by a joint decision of all authors.

Statistical analysis

The data were analyzed using SPSS version 18.0 (SPSS Inc.,
Chicago, Illinois). Numerical and categorical data were pre-
sented as mean =+ standard deviation (SD) and percentage,
respectively. The differences of data between the unipolar
and bipolar groups were analyzed using the unpaired Stu-
dent’s ¢ test and Chi-squared test. We stratified the time to
revision into two periods: early failure (<5 years) and late
failure (> 5 years). The reasons for revision of failed HA
were classified based on this time period.
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In the survival analysis, we used Kaplan—Meier curves
to determine the survival of the implants. The starting point
was the time of index HA, and the end point was the time of
revision surgery. The differences of survival times between
unipolar and bipolar HA groups were analyzed using the
log-rank and Breslow tests. Statistical significance was
determined by a p value less than 0.05.

Results

The mean ages of patients at index surgery and revision sur-
gery were 52.7+17.6 and 61.6 +15.1 years, respectively.
The majority of the patients were female. Hip fracture was
the most common index diagnosis. In a subgroup analy-
sis, the unipolar group was older than the bipolar group
(»<0.001). Unipolar HA was used mainly for hip fracture
treatment, while bipolar HA was used for either hip fracture
or osteonecrosis treatment. The BMI and type of fixation
were similar in both groups (Table 1).

This study found that the common causes for revision
were aseptic loosening (49.6%), infection (22.6%) and ace-
tabular erosion (15.0%) (Table 2). When considered by the
type of implant, aseptic loosening (41.2%), acetabular ero-
sion (27.5%) and infection (15.7%) were the leading causes
of revision in the unipolar HA group. In the bipolar HA
group, aseptic loosening (54.9%) and infection (26.8%) were
the main causes of failure. The prevalence of acetabular ero-
sion was significantly higher in the unipolar HA group com-
pared to the bipolar HA (p=0.002).

Based on a time period stratification, the main reasons
for revision of HA in the early period were aseptic loos-
ening (38.5%), infection (34.6%) and fracture (15.4%). In
the late failure period, the common causes of failure were
aseptic loosening (56.8%) followed by acetabular erosion
(18.5%) and infection (14.8%) (Table 3). In the early period,
24 unipolar HA (52.9%) and 28 bipolar HA (34.1%) failed.
In the late period, 27 unipolar HA (47.1%) and 54 bipolar
HA (65.9%) failed. There was no significant difference in
the number of revised HA in each period between the two
groups (p=0.138) (Table 4).

The most common causes of early failure for unipolar and
bipolar HA were aseptic loosening and infection, respec-
tively. For late failure of unipolar HA, aseptic loosening and
acetabular erosion were the major causes. Likewise, aseptic
loosening was also the main cause of late failure in bipolar
HA (Table 4).

In unipolar HA, both types of stem fixation had no sig-
nificantly difference in term of causes of failure. In bipolar
HA, cementless bipolar HA was mostly failed from aseptic
loosening but cemented bipolar HA was failed from infec-
tion (Table 5).
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Table 1 Patient characteristics
in the unipolar and bipolar
hemiarthroplasty groups

Table 2 Reasons for revision of
failed hemiarthroplasty

Table 3 Reasons for revision of
failed hemiarthroplasty in early
and late failure

In the survival analysis, the Kaplan—Meier curve for all
data is shown in Fig. 1. The overall median survival time
was 108.0 £ 6.1 months (95% CI 96.0-120.0). To compare
the survival time of each HA type, the survival curves of
unipolar and bipolar HA are shown in Fig. 2. The median

Characteristics Unipolar (n=51) Bipolar (n=282) p value
Age (years)
At index surgery 61.0+10.9 47.6+18.9 <0.001
At revision surgery 69.2+8.6 56.8+16.4 <0.001
BMI (kg/m?) 23.9+3.8 232+4.5 0.406
Gender (female:male) 39:12 53:29 0.151
Side (right:left) 27:24 44:38 0.936
Primary diagnosis
Hip fracture 42 38 <0.001
Non-hip fracture 8 37
Failed fixation of hip fracture 2 6
Primary OA 2 6
Secondary OA 2 3
Osteonecrosis 2 22
Unknown 1 7
Type of fixation
Cemented 20 26 0.376
Cementless 31 56
BMI body mass index, OA osteoarthritis
Reasons Number of patients (%)
Overall (n=133) Unipolar (n=51) Bipolar (n=282) p value
Aseptic loosening 66 (49.6) 21 (41.2) 45 (54.9) 0.124
Infection 30 (22.6) 8 (15.7) 22 (26.8) 0.135
Periprosthetic fracture 12 (9.0) 5(9.8) 7 (8.5) 0.804
Acetabular erosion 20 (15.0) 14 (27.5) 6(7.3) 0.002
Osteolysis 1(0.8) 0 1(1.2) 1.000
Unexplained pain 3(2.3) 3(5.9) 0 0.54
Intraprosthetic dislocation 1(0.8) 0 1(1.2) 1.000
Reasons Number of patients (%)
Early failure (n=52) Late failure (n=281) p value
Aseptic loosening 20 (38.5) 46 (56.8) 0.039
Infection 18 (34.6) 12 (14.8) 0.008
Periprosthetic fracture 8(154) 4(4.9) 0.061
Acetabular erosion 5(9.6) 15 (18.5) 0.161
Osteolysis 0 1(1.2) 1.000
Unexplained pain 1(1.9) 2(2.5) 1.000
Intraprosthetic dislocation 0 1(1.2) 1.000

survival times of the unipolar and bipolar groups were
84.0+24.5 and 120.0+5.5 months, respectively; however,
no significant differences in the survival times between the
groups were found when analyzed using either the log-
rank (p =0.468) or Breslow tests (p =0.105).
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Table 4 Reasons for revision of each type of hemiarthroplasty in early and late failure

Reasons Early failure (n=52) Late failure (n=281)

Unipolar (%) (n=24) Bipolar (%) (n=28) Unipolar (%) (n=27) Bipolar (%) (n=54)
Aseptic loosening 11 (45.8) 9(32.1) 10 (37.0) 36 (66.7)
Infection 5(20.8) 13 (46.4) 3(11.2) 9 (16.7)
Periprosthetic fracture 3(12.5) 5(17.9) 2(74) 23.7)
Acetabular erosion 4 (16.7) 1(3.6) 10 (37.0) 5(09.3)
Osteolysis 0 0 0 1(1.8)
Unexplained pain 14.2) 0 2(7.4) 0
Intraprosthetic dislocation 0 0 0 1(1.8)

Table 5 Reasons for revision of

. Reasons Unipolar (n=51) Bipolar (n=282)
each type of hemiarthroplasty
regarding to stem fixation Cementless Cemented  pvalue Cementless Cemented  p value
(%) (n=31) (%) (n=20) (%) (n=55) (%) (n=27)

Aseptic loosening 14 (45.2) 7 (35.0) 0.472 37 (67.3) 8 (29.6) 0.001
Infection 3.7 5(25.0) 0.237 7(12.7) 15 (55.6) <0.001
Periprosthetic fracture 2(6.4) 3 (15.0) 0.369 50.1) 2(7.4) 1.000
Acetabular erosion 10 (32.3) 4 (20.0) 0.338 4(7.3) 2(7.4) 1.000
Osteolysis 0 0 N/A 1(1.8) 0 1.000
Unexplained pain 2(6.4) 1(5.0) 1.000 0 0 N/A
Intraprosthetic dislocation 0 0 N/A 1(1.8) 0 1.000

Fig. 1 Survival curve for overall

data 1.0

0.8

0.4+

Cumulative Survival

0.29

0.0

1 1 I 1 1 1 1 1 1 1 1 I 1 ] I | ] I
0 30 60 90 120 150 180 210 240 270 300 330 360 39 420 450 480 510

Time from index to revision surgery (mon)

@ Springer



European Journal of Orthopaedic Surgery & Traumatology (2018) 28:1117-1123

121

Fig.2 Survival curve for unipo-
lar and bipolar hemiarthroplasty
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Discussion

Hemiarthroplasty is the implant of choice in treatment of
femoral neck fracture in elderly patients. But it is still debat-
able whether unipolar or bipolar HA is suitable for these
patients. A recent meta-analysis [16, 17] showed no statisti-
cal significance in the clinical outcomes between unipolar or
bipolar HA. Most of the published studies were in developed
countries that have fewer financial problems in their health-
care systems compared with developing countries. The use
of implants in our country is usually not strictly evidence
based but must be adapted to the economic situation. This
can be inferred from the results which showed that 25% of
bipolar HA was used in the treatment of osteonecrosis. This
study provided the results of HA in a wider range of diseases
than previous studies.

This study found that the median survival times for
the unipolar and bipolar groups were 84.0 +24.5 and
120.0 £ 5.5 months, respectively, but the difference did
not reach a statistically significant level. Kanto et al. [18]
published a prospective randomized control study that com-
pared functional outcomes and survivorship between unipo-
lar and bipolar HA. They found no difference in functional
outcomes except a higher dislocation rate in the unipolar

group. Both implants had excellent survivorship at 8-year
follow-ups. From these results, the longevity of the implants
may not be related to the type of articulating surface but may
relate to the fixation technique of the femoral stem. Many
registry-based studies showed that a cementless fixation had
poorer survivorship than cemented fixation in HA and total
hip replacement [19-21].

The three most common reasons for revision hemiarthro-
plasty were aseptic loosening (49.6%), infection (22.6%) and
acetabular erosion (15.0%). These were quite similar to the
failure mode of total hip replacement except acetabular ero-
sion which is a unique failure of HA [10, 13]. Bipolar articu-
lation has the theoretical advantage of preventing acetabular
erosion by reducing movement between the acetabular car-
tilage and prosthesis interface [22]. Some published studies
contradict this using radiological examinations in patients
who underwent bipolar HA implantation. They found that
the movement between the femoral head of the prosthesis
and the liner were diminished over time and acted like a
unipolar HA. But several clinical studies including this study
confirmed that bipolar HA has a lower rate of acetabular
erosion compared with unipolar HA [17, 23, 24].

One case of bipolar HA in this study was revised because
of dissociation of components. This is a rare complication of
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modular components but many cases were reported. Disso-
ciation can occur at the moment of dislocation and as a com-
plication during reduction. Polyethylene wear of the locking
mechanism was thought to be the cause during dislocation
but locking of the acetabular shell with the posterior rim of
acetabular coupling with a twisting force during reduction
could disengage the modular components [25, 26].

In the case of unipolar HA, aseptic loosening was the
major cause in early failure. We thought that a poor cement-
ing technique or the limitation of available sizes of implants
possibly led to this problem. In late failure, acetabular ero-
sion is an added major cause that should be a concern.

Cementless bipolar HA had more number of revision for
aseptic loosening compare to cemented fixation. Osteoporo-
tic bone of patients who had fracture may not good enough
to maintain initial fixation when using cementless method.
Other study from national registries also found the risk of
revision was higher for cementless fixation [19, 20].

There are several limitations in this study. First, this study
was a retrospective design that limited the acquisition of
some data. Second, this study enrolled only revision cases.
There was a selection bias to cases that were healthy enough
to tolerate the revision procedure. Third, the sample size
was small which caused a lack of power to identify the risk
factors for failure in each group. Fourth, patients diagnosed
with osteoarthritis and osteonecrosis should not represent a
failure of implant use in the present study that is limited to
femoral neck fracture.

Conclusion

Aseptic loosening is the most common reason for revision
surgery after hemiarthroplasty surgery in both early and late
failure. Unipolar and bipolar hemiarthroplasty were not dif-
ferent in terms of cause of failure and survivorship except
bipolar hemiarthroplasty had many fewer acetabular erosion
events.
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