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Purpose: To describe the patterns and differences of wear at acetabular dome wall of the normal and the
operated hip joints between the unipolar and bipolar prostheses in the femoral neck fracture surgery.

Patients and Methods: The medical records and radiographic imagings of femoral neck fracture patients who
were treated with the unipolar or bipolar prostheses at Maharat Nakhon Ratchasima Hospital since July 2010
to September 2015 were reviewed. The acetabular dome wall thickness (ADWT) was measured on true antero-
posterior view of both sides of hip joints at the 1" day and every 6 months after surgery. The measurements were
designed with various methods for minimizing the deviation and error and detail would be shown in text below.
The patterns and differences of wear at acetabular dome wall between operated side and normal side were
described. The patient demographic data and the wear at acetabular dome wall were compared between the
unipolar and bipolar prostheses groups. A p-value of less than 0.05 was considered statistically significant.
Results: All 152 patients were classified into 83 with unipolar and 69 with bipolar prostheses groups. The wear
pattern at acetabular dome wall on the normal side was not significantly different in both groups. After sex,
ADWT on the operated side at 1 day after surgery and age groups adjusted, the wear differences between two
groups were statistically significant at 6, 12, 24, and 30 months after surgery with mean differences of 0.307,
0.609, 0.825, and 2.460, respectively.

Conclusion: The wear patterns at acetabular dome wall in femoral neck fracture surgery were different
between the unipolar and bipolar prostheses. They were statistically significant only at 6, 12, 24, 30 months
after surgery.

Keywords: Wear at acetabular dome wall, Unipolar prosthesis, Bipolar prosthesis, Femoral neck fracture

The Thai Journal of Orthopaedic Surgery: 42 No.1-2: 3-9
Full text. e journal: http://www.rcost.or.th, http://thailand.digitaljournals.org/index.php/JRCOST

well as the revision rate from protrusion of
acetabulum 1417, Nevertheless, no study has
shown the information about the pattern and
differences of wear at acetabular dome between the
unipolar and bipolar prostheses after the femoral
neck fracture surgery in any interval of follow up

Introduction

Unipolar and bipolar prostheses are
instruments which have been widely used in
hemiarthroplasty surgical procedure, for treating
the femoral neck fractures in older patients. There
are many documents demonstrating that bipolar
hemiarthroplasty will reduce the forces that and no study shows how to measure the wear of
transmit to acetabular cartilage surface and acetabular dome wall, either.
decrease wear at acetabulum wall as compared with The purpose of this study is to
unipolar hemiarthroplasty'?. And some demonstrate the patterns and differences of
researchers show that the unipolar hemiarthroplasty acetabular dome wear between the unipolar and the
group has wear rate at acetabulum wall more than bipolar prostheses in the femoral neck fracture

the bipolar hemiarthroplasty group"”. But both surgery, reference with the contralateral intact
prosthesis designs have equally hip functional acetabular dome wall thickness in different times of

outcome, so in the older patients, the unipolar
hemiarthroplasty should be preferred due to its
lower cost "®.

Most researchers stated about acetabular
erosion rate of the patients who received surgery as
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follow up after surgery.

Patients and Methods

The medical records of patients who were
admitted at Maharat Nakhon Ratchasima Hospital
with femoral neck fractures and surgically treated
with the unipolar or the bipolar prostheses between
July 2010 and September 2015 were collected from
the hospital’s database. The radiographic imagings
of both hips in anteroposterior view (AP) were



concurrently reviewed. The radiographic imagings
which were not clearly sharp, blurred, not in true
AP view of which coccyges were not in the mid to
pubic symphysis or lacked of follow up imagings at
6 months after surgery were excluded. The
measurements were done preoperatively on both
sides of hip joints. Postoperative measurements
were done on day 1 and every 6 months after
surgery on both normal and operated sides. All
imagings were magnified at full screen before
measurement to decrease the errors. Acetabular
dome wall thickness was measured from tip of
femoral head prosthesis directly to the center of the
acetabular dome in millimeters with two decimal
points (Figure 1). The films were measured in the
first round and left for 1 week before starting to
measure them again in the second round with
blindness in results of the first round and were done
in the same manner in the third round with
blindness in results of the first and second rounds
also. All patients’ profile and measurement data
were collected for statistical analysis.

Fig.1 Acetabular dome wall thickness measurement
on radiography

Results

One hundred and fifty-two patients were
included, 83 were allocated into the unipolar
prosthesis group and the rest (69) were in the
bipolar group. The mean age was 82.35 years in the
unipolar group which was higher than 73.14 years
of the bipolar group with statistical significance (P
< 0.001). But when they were grouped according to
age group: less than 75, 75-84 and > 85 years, there
were no differences between two groups. All
measurements were performed by the first author
only for the avoidance of the inter-observer
variation of the measurement. The follow up
periods were 6 and 36 months after surgery in both
groups.

Table 1 showed demographic data that the
unipolar and bipolar groups had no statistically
significant differences in sex, underlying diseases:
hypertension, diabetes mellitus, chronic kidney
disease, ASA Classification and radiographic
imaging for acetabular dome wall thickness at the
normal and operated sides at 1 day after surgery.

Data analysis

The frequency distributions of
demographic characteristics and medical histories
of the unipolar and bipolar prostheses groups were
expressed as means and standard deviation for
continuous variables and counts and percentages
for categorical variables. The Fisher’s exact test
and Student T test were used to analyze the
bivariate differences for categorical and continuous
variables, respectively. To estimate differences of
acetabular dome wear between the unipolar and
bipolar prostheses in femoral neck fracture surgery,
linear regression procedures were performed to
estimate the mean differences and confidence
intervals (95 % CI) after adjusted for potential
confounding factors. All reported p-values were
two tailed, and confidence intervals were calculated
at the 95 % level.

On the normal side of the unipolar group,
there was loss of acetabular dome wall thickness
firstly at 24 months after surgery with little wear at
30 months. At 36 months after surgery, the pattern
showed that they looked like no further wear but
some data were lost during follow up. This may
disturb the conclusion of the direction of wear at
acetabular dome wall. For the bipolar group, the
pattern of wear at acetabular dome wall appeared in
every follow-up until 36 months after surgery with
a slower rate compared with the unipolar group.

On the operated side, patterns of wear at
acetabular dome wall both in the unipolar and
bipolar groups looked similar. The loss firstly
started at the 30 months after surgery with a
slightly slower rate of loss at 18 months. The
pattern at 36 months showed that they looked like
no further loss but the amount of data were less
than those in the earlier follow-up which might
disturb the results for concluding the direction of
wear at acetabular dome wall. The severity of wear
in the bipolar group was less than in the unipolar
group.

After sex, ADWT on the operated side at 1
day after surgery and age groups were adjusted,
comparison between the unipolar and bipolar
groups as described in table 2, there were
statistically significant differences at 6, 12, 24, 30
months after surgery with 95 % CI but no
statistically significant differences at 18 and 36
months.
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Table 1 Demographic data

Factors Unipolar Prosthesis (n=83) Bipolar Prosthesis (n=69) P-value
Mean (SD) No (%) Mean (SD) No (%)
Female 69 (83.13) 58 (84.06) 1.000
Age, year < 0.001
<75 6(7.2) 31 (44.9)
75-84 45 (54.2) 32 (46.4)
>85 32 (38.6) 6 (8.7)
Hypertension 33 (39.8) 30 (43.5) 0.74
Diabetes mellitus 10 (12.0) 14 (20.3) 0.19
Chronic kidney disease 5(6.0) 4 (5.8) 1.000
ASA Classification 0.08
Class 1 5(6.0) 8 (11.6)
Class 2 32 (38.6) 35 (50.7)
Class 3 43 (51.8) 26 (37.7)
Class 4 3(3.6) 0(0.0)
ADWT on normal side* 12.76 (2.55) 12.71 (1.75) 0.90
ADWT on operated side * 10.57 (2.54) 10.40 (2.14) 0.67

ADWT = acetabular dome wall thickness
*on day 1 after surgery

Table 2 Wear differences between the unipolar and the bipolar groups at acetabular dome wall in each follow
up time after surgery

Duration after surgery (Months) Mean wear difference* (mm.) 95% CI1
6 0.307 0.043, 0.570
12 0.609 0.308, 1.187
18 0.542 -0.110, 1.194
24 0.825 0.091, 1.558
30 2.460 0.420, 4.505
36 0.219 -1.519, 2.010

Note:* — adjust for sex, ADWT on operated side at 1 day after surgery and age groups
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Fig.2 Patterns of wear at acetabular dome wall on normal side
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Fig.3 Pattern of wear at acetabular dome wall on the operated side

Discussion

The mean age in the unipolar group was
higher than that in the bipolar group with statistical
significance (P-value<(0.001) but when the patients
were classified into subgroups for age: <75, 75-84
and >85 years, there were no statistically
significant differences between the unipolar and
bipolar groups. This may explain why many
researchers show good or better results in the
patients who undergo the surgery using the bipolar
prosthesis compared with the unipolar groups
especially in the aspect of the acetabular erosion
rate and the revision rate which are higher in the
latter group'"™”. Most of orthopedic surgeons prefer
using the bipolar prosthesis in the younger patients
who may live longer with no complications while
the unipolar prosthesis that has lower cost is
preferably chosen for the older patients who may
not live longer.

Dalldorf et al® showed no statistically
significant difference in the cartilage wear between
the wunipolar and the bipolar components.
According to them, the severity of the degeneration
correlated directly with the duration of articulation
of the implant with the acetabulum and the loss of
radiographic joint space closely correlated with the
deterioration of the histological grade of the
acetabular cartilage.

Kanto® analyzed radiographs in 147
patients; 72 in the bipolar and 75 in the unipolar

groups, at the initial post-operation and one year
after operation. The rate of acetabular erosion was
measured and found that early protrusion was equal
in both groups. Khan et al'” found two patients
who were symptomatic with acetabular protrusion
occurring at a mean of 5.6 years after the
procedure.

In the unipolar group, the wear pattern at
acetabular dome wall on normal side was firstly
recognized at 24 months after surgery but less wear
at 30 months. Comparing with the bipolar group,
there were no statistically significant differences at
any follow up duration after surgery. These results
showed that no statistical significant differences in
the patterns and the severity of the wear at
acetabular dome wall on normal sides after surgery
at least about 30 months. Data after 30 months
should be further collected to evaluate the pattern
and the severity of the wear at acetabular dome
wall in the long run.

On the operated side, the wear pattern at
acetabular dome wall both in the unipolar and
bipolar groups looked similar, viz., the loss firstly
started at the 30 months after surgery with a
slightly slower rate of loss at 18 months. The wear
pattern at 36 months showed that they looked like
no further loss. However because of the inadequate
amount of data in longer follow up period, it might
disturb the conclusion of the direction of the wear
at acetabular dome wall. In the bipolar group, the
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pattern of wear looked nearly similar to those of the
unipolar group but had less degree of the wear.

It was found that the longer time after the
operation, the wear at the acetabular dome wall was
more severe. However the mean differences of the
wear had slightly slower rate at 18 and 36 months
without statistical significance. At 30 months after
surgery, mean difference of the wear was 2.46
millimeters which was very striking. If the data
after 30 months could be collected with adequate
amount, there would be more information to be
analyzed and the trend of the wear’s pattern and
mean differences of the wear could be summarized.

When our data were interpreted, there
were several points being considered. First, there
were some patients who lost to follow up due to
many reasons such as the unaffordable fee for
transportation to the hospital, the difficulty in travel
from remote rural area to the hospital, the
unavailable time of care givers to transfer the
patients on the follow up day, etc. The tracking
data at each visit of follow- up, 6-36 months in the
unipolar prosthesis group were 64, 27, 20, 16, 10
and 5 whereas in the bipolar prosthesis group were
61,39, 13, 12, 4 and 4.

All patients who received surgery should
avoid the weight bearing on ambulation after
surgery for some time interval, depending on the
situation of the patients and the opinion of the
surgeons. If the duration of time for avoidance of
the weight bearing of the patients can be extended
to at least 6-12 months after surgery, there may be
some benefit to lessen the severity of the wear in
acetabular dome wall on the operated side. This
should be verified in the further study. And it is
true, it will be helpful to change the clinical
practice in the future.

So far there has never been study showing
the information about the patterns and differences
of the wear at acetabular dome wall thickness
comparing between the unipolar and bipolar
prostheses after the femoral neck fracture surgery
in each period of time like this study before. The
more proper design to allocate patients, the longer
time of follow up, a large number of radiographic
imagings from the patients may be helpful to
clarify this topic.

Conclusion

The wear pattern at acetabular dome wall
in the femoral neck fracture after surgery was
different between the unipolar and the bipolar
prostheses. The wear differences were statistically
significant only at 6, 12, 24, 30 months after
surgery.
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