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Abstract

Objective: The primary objective of this investigation was to assess the survi-
vorship of acetabular components in total hip arthroplasty in patients aged 50
and under when comparing cemented and uncemented implantation methods
over a 10-year period. Patients and Methods: This prospective cohort study
used data from a regional registry. The study identified all THRs performed
on patients aged 50 and under, with 10-year postoperative follow-up data. Pa-
tients required a minimum 10-year follow-up, and the all-cause revision rate
for the acetabular component was calculated. A follow-up rate of 92.6% was
achieved. Results: A total of 364 THRs were identified from 2005 to 2010. The
cases were categorised into two groups: those with cemented acetabular com-
ponents (n = 93), and those with an uncemented acetabular component (n =
227). The observed revision rate of the cemented acetabular component THR
was 5.4%, in contrast to the revision rate of the uncemented acetabular com-
ponent, which was 4.4% (p > 0.05). The mean time to revision for these two
groups was found to be 4.4 years and 4.6 years, respectively (p > 0.05). Con-
clusion: This study discerns no difference between cemented and uncemented
methods in THRs conducted on patients aged 50 and under, with regard to
all-cause revision rates for acetabular components.
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1. Introduction

Primary Total Hip Replacement (THR) is a successful surgery, with revision rates
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of less than 5% at 10 years [1]-[3]. Revision hip replacements have poorer outcomes,
with increased mortality, infection, and dislocation rates [4]. Therefore, minimis-
ing the need for revision surgery should be the goal of every surgeon.

Cemented and uncemented acetabular fixation in THRs both remain in com-
mon use, but recently there has been a trend towards the use of uncemented ace-
tabular fixation in the younger patient [5]. Survival of the acetabular component
has been observed to be shorter in younger adults when compared to the older
patient [6]. The same was not seen for the femoral stem.

We want to determine if there is a superior acetabular fixation method for the
younger patient. To do this, we sought to evaluate the 10-year survivorship of ce-
mented and uncemented acetabular components in patients aged 50 years and

under.

2. Patients and Methods

This was a prospective study carried out at a large national tertiary referral ortho-
paedic hospital. All patients undergoing hip arthroplasty were captured in an in-
stitutional database and followed up prospectively. The inclusion criteria for this
study were patients aged 50 and under who underwent a primary total hip re-
placement from 1 January 2005 to 31 December 2010. This allowed us to assess
the 10-year survival rate of the implants. The exclusion criteria were metal-on-
metal THRs and resurfacings. There was a follow-up rate of 92.6%. The review
included the operative notes, the discharge summaries, and relevant radiographs.
Patients with inconclusive data sets were contacted by phone for more complete
data collection. Revision surgery in this study refers only to the acetabular com-
ponent of the prosthesis. For the primary outcome of this study, a comparison was
made between the revision rate at 10 years of the THRs with a cemented acetabular
component and those with an uncemented acetabular component. The outcome
was defined as removal of the acetabular component for any reason.

Of the 364 THRs, 44 were not included in our results for reasons outlined in
the flowchart below (see Figure 1). Secondary outcomes of this study were the

average length of implant survival before revision and the reason for revision.

Statistical Analysis

In this study, we conducted data analysis using STATA to assess the long-term
performance of cemented and uncemented acetabular components in total hip
replacement. To determine if there was a significant difference in revision rates at
10 years between the two groups, we performed a chi-squared test, yielding a p-
value of 0.42 (>0.05). The p-value suggests no statistically significant difference in
revision rates. To provide a more nuanced view, we calculated 95% confidence
intervals for the acetabular component survival probabilities at 10 years. For the
uncemented group, the 95% confidence interval ranged from 0.9120 to 0.9998,
while for the cemented group, it ranged from 0.8658 to 1.0000 (truncated at 1).
Additionally, Kaplan-Meier survival curves were created to visually depict the sur-
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vival probabilities over time.

Total THR in under 50s (n=
364): 112 cemented, 252
uncemented

Deceased (n=14): 8 cemented,
6 uncemented

Opted out (n=5): 3 cemented,
2 uncemented

A

Moved Abroad (n=8): 2
cemented, 6 uncemented

Lost to follow up after

attempts to contact (n=17): 6
cemented, 11 uncemented

Included in study (n=320): 93
cemented, 227 uncemented

Figure 1. Exclusion criteria flow chart.

3. Results

In total, 320 primary THRs were included in the study (93 cemented, 227
uncemented). The THRs were carried out by a total of 18 different surgeons. The
age range of the patients was 16-49 years, with an average age of 41.4 years. One
hundred fifty-eight patients were male, and 162 were female. The overall mean
time from primary arthroplasty to revision was 4.5 years.

The most common form of acetabular fixation was uncemented at 70.9%, and
cemented at 29.1%. In the uncemented group of 227 patients, there were 10 revi-
sions at 10 years post primary THR, giving a 10-year revision rate of 4.4%. The
average time to revision was 4.6 years, ranging from 1 week to 9.9 years. The
uncemented acetabular implants that were used consisted of 114 Pinnacle cups,
88 Trident cups, 17 Plasma cups, 12 others, and 21 undocumented cups. In the
cemented group of 93 patients, there were 5 revisions at 10 years post primary
THR, giving a revision rate of 5.4%. The average time to revision was 4.4 years,
ranging from 1.2 years to 9.8 years (Figure 2). The cemented acetabular implants
consisted of 84 Charnley, 13 Marathon, 6 Contemporary, and 9 undocumented
cups. No single implant stood out as having particularly poor outcomes in the
revised groups. The 5 revisions in the cemented group consisted of 4 Charnley
and one Marathon acetabular component. The 10 revisions in the uncemented

group consisted of 4 Pinnacle, 4 Trident, 1 ABG II, and 1 unknown acetabular
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component. There was no difference between the two groups in terms of revision
rates, as the p-value was 0.42 (>0.05). Overall, aseptic loosening and infection were
the most common causes for revision. The indications for revision are demon-

strated in the chart below (Figure 3).

Cemented vs Uncemented Acetabular Component Survival
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Figure 2. Kaplan-Meier chart comparing the survival rate of cemented vs. uncemented ac-
etabular components in patients aged 50 and under.
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Figure 3. Bar chart demonstrating the indications for revision. Comparison of uncemented
and cemented acetabular components.

4. Discussion

The most common underlying pathologies leading to total hip replacements in
patients under 50 years old are osteoarthritis, avascular necrosis of the femoral
head, and developmental dysplasia of the hip. The Joint Register was created in
order to monitor the performance of implants, institutions, and surgical teams

[7]. In this study of 320 total hip replacements, there was no significant difference
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in revision rate between the cemented acetabular group and the uncemented ace-
tabular group. It has been shown that THR in younger patients provides reliable
outcomes at 10 years [8]. The findings in this present study suggest that, in terms
of revision rates, neither method of acetabular fixation is superior. There is a clear
preference in this study for uncemented acetabular fixation in the younger popu-
lation. The reason for this is not clear, as it is not fully supported in the literature.
It may be due to surgeon preference or the reduced theatre time in the uncemented
option. The registry used for this study captures surgeon identifiers, but it does
not contain detailed variables such as surgeon-specific preferences or hospital pol-
icies that would allow for a more robust analysis of practice patterns. Cemented
revision THRs are a more extensive surgery, and with hip replacements having an
overall predicted survival rate of 58% at 25 years [9], the probability of a young
person needing a replacement later in life may be a factor in the surgeon’s deci-
sion.

Prior research has compared different fixation methods in primary total hip re-
placements and the associated revision rates in the younger population. The national
joint register in the UK found that in the <55 age group, the revision rate at 10 years
was 5.1% for uncemented acetabular component implants (total uncemented and
hybrid) and 5.7% in cemented acetabular implants (total cemented and reverse
hybrid) [2]. Their definition of revision is “any removal or modification of either
implant part with or without implant exchange”, which is broader than the criteria
for our study, which focuses on the replacement of the acetabular component
only.

A study by G. J. Hooper ef al (2009) looking at the New Zealand joint registry
found that patients under 55 years of age at the time of primary THR had a lower
rate of revision if an uncemented acetabular prosthesis was used. The poorer re-
sults for the cemented acetabular component were present across all age groups
[10]. This was contradictory to a study of the Swedish Registry [11], which showed
that component survival was worse with uncemented THR compared to cemented
in the under-50s age group. They also showed that in an uncemented THR, the
acetabular cup appeared to be the component that was associated with increased
risk of revision. The failure of the acetabular component is multifactorial, and fur-
ther detailed studies are required to find out exactly what may be responsible.

When comparing our findings to international registry data, it is important to
recognise differences in registry design. The Irish registry is relatively new and has
lower national coverage compared with more mature registers such as the UK,
New Zealand, and Sweden, which have near-complete capture and longer-term
datasets. Additionally, international registries typically report fixation as a whole
construct (cemented, uncemented, hybrid), whereas our study isolates the acetab-
ular component. Variations in implant availability, national policies, and surgical
training pathways may also influence fixation trends across countries.

Reducing the revision rate remains a priority among orthopaedic surgeons and

is in the best interests of their patients. The best quality of life for the patient is
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attained after their primary THR, when compared to the outcomes after their re-
vision surgery [12]. The fixation method is one of the main predictors of revision
[13].

This study showed that the most common cause of revision in both groups was
aseptic loosening. This was consistent with N. Burke et al (2018), which showed
aseptic loosening as the most common cause of late failure in THR in under 50s
[14]. The revision numbers were too low for this to have any clinical relevance
between the two groups in our study. Aseptic loosening and undiagnosed pain are
the failure causes in which the acetabular fixation method likely has the most in-
fluence. In contrast, leg length discrepancy, squeaking of ceramic, and acetabular
impingement as causes of failure are more likely to be due to the positioning of
the implant and the surgeon’s technique. Patient factors influence the likelihood
of dislocation and infection as causes of failure [15].

There have been previous reports comparing cemented and uncemented total
hip replacements in younger patients [10] [11]. Some of these have a follow-up
of 10 years or more [10] [11]. There is no worldwide consensus on the grouping
of implants in registry reporting, but many reports examine both the femoral
and acetabular components together. They view the entire implant as cemented,
uncemented, hybrid, or reverse-hybrid. It is more common to count a revision as
any amendment to either of the prosthesis parts [3] [11]. In the present study, the
acetabular component is examined in isolation. Therefore, no previous studies are
directly comparable with this study. This study aims to show more accurately the
role the acetabular fixation method has in implant survival in younger patients. It
is the acetabular component that has been shown to have a significant difference
in failure in younger patients when compared to older patients. This was demon-
strated in one study, which showed the revision rate for aseptic loosening of the
socket was higher in the younger group (20%) than in the older group (4%). There
was no significant difference in the same comparison of the femoral components
[16].

5. Conclusions

This study analyses the survival of the acetabular component at 10 years in pa-
tients who received their primary THR aged 50 and under, comparing cemented
implantation to uncemented. Based on the regional data, no significant difference
was found in the failure rate between the two groups, p-value 0.42 (>0.05).

As neither cemented nor uncemented implantation of the acetabular compo-
nent was proven to be statistically superior in this study, the surgeon can consider
other factors such as patient bone quality, underlying diagnosis, and the likelihood
of future revision when selecting the appropriate fixation method when choosing
their preferred acetabular fixation method for the patient.

Ensuring the optimal survivorship of an implant is essential. The trends of THR
failure in patients under 50 should be continuously reviewed to ensure that both

the surgeon and the patient are aware of the optimal methods of fixation for that
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age group.

Joint registries are used to collect data that can be used to help improve out-
comes of orthopaedic surgery. Long-term follow-up is essential in assessing the
durability of the implant. Future studies should aim to evaluate the outcome of

THR in this population at 15 - 20 years’ follow-up.

Limitations of This Study

e The main limitation of this research is that our primary focus was on implant
survival, determined by whether the patients underwent revision surgery or
not. Determination of the success of a THR is multifactorial, including patient
satisfaction. Patient outcomes have not been included in this study despite
having been identified as an essential indicator for measuring the quality of
care [11].

e The value of this study is also limited as there is no differentiation regarding
the reason for the primary THR in these patients. Hip pathology can often dif-
fer in patients, especially young patients, compared to the relative homogene-
ity of the traditional older cohort undergoing THR. The primary indication for

THR could have an influence on the prognosis for implant revision.
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