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Abstract

Aim To establish the mode of failure of primary total hip replacement in patients under 50 years old.

Methods A total of 1062 revision total hip arthroplasties were performed over a 5-year period, with 146 on patients under
50 years old. These were subdivided into early (<5 years) and late (> 5 years) failures from the index procedure.

Results The commonest mechanism of failure was aseptic loosening (42.3%) followed by metal-on-metal failure (15.8%),
infection (14.4%) and instability (9.6%). The commonest cause of early revision surgery was due to metal-on-metal failure
(27.8%) followed by aseptic loosening (19.7%) and infection (18.4%). In the late revision group, the main cause of failure was

aseptic loosening (64%) and infection (10.7%).

Conclusion The changing trend of early revision due to metal-on-metal failure is important to recognise. Continuous review of
the mechanism of primary total hip replacement failure is necessary to ensure the best patient outcome and maximise implant

survivorship.

Keywords Mode of failure - Revision total hip replacement - Total hip replacement

Introduction

Total hip arthroplasty is a successful procedure with over 90% of
patients experiencing improvement in pain and function [1]. In
the National Joint Registry of England, Wales Northern Ireland
and the Isle of Man (NJR), over 83,000 primary total hip replace-
ments (THR) were performed in 2015. The cumulative revision
rate of all fixed bearing THR at 3 and 5 years was 1.59% and
2.51% respectively [2]. The impact of revision surgery on a
patient is significant, with an increased risk of mortality and
major complications compared with primary arthroplasty [3, 4].
Revision surgery is complex and associated with increased costs
and resource utilisation. The number of revision THR cases is
predicted to increase exponentially over the next 20 years [5], as
patients undergoing the procedure are younger and more active,
and have an increased life expectancy.

The goal of THR surgery is to provide a pain-free, stable
and functional prosthetic hip joint, but maximising the
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longevity of the implant is also of paramount importance es-
pecially in the younger patient. Knowledge of the mechanism
of failure of THR in the younger patient is fundamental to
providing better care. Total hip revision surgery can be attrib-
uted to patient/host-specific risk factors, implant-related fac-
tors and poor surgical technique. Aseptic loosening, instability
and infection are the common reasons for failure in several
national joint registers [2, 6, 7]. Larger head diameter, porous
metals to improve fixation, alternative bearing surfaces to de-
crease wear and an appreciation of the soft tissue repair have
all been introduced to reduce failure rates with varying success
and controversy [8—10].

The aim of this study is to evaluate the modes of failure of
primary THR in a tertiary referral centre in patients under the
age of 50 at the time of their revision procedure. This knowl-
edge is essential to improve patient care and establish strate-
gies to mitigate against early and late failures in this younger
population group.

Patients and methods

Institutional review board approval was granted for this study.
A systematic retrospective review of all revision THRs was
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performed at our tertiary referral centre between 2008 and
2013. A total of 1062 revision hip arthroplasty procedures
were performed during this period, with 146 on patients under
50 years old. An institutional prospective hip arthroplasty reg-
ister was used to determine the failure mechanism and corrob-
orated by review of the operative note. Demographic data for
each patient was collected including age at date of revision hip
surgery, gender, date of primary procedure, and date of revi-
sion surgery. The data resources reviewed included the patient
chart, operative notes, discharge summaries and relevant ra-
diographs. Inclusion criteria included minimum 2-year fol-
low-up post revision THR. Hemiarthroplasty and dynamic
hip screw failures were excluded.

All revision THR patients were subdivided into early (<
5 years) and late (> 5 years) failures depending on the timing
of the primary procedure. This stratification for time to failure
for primary arthroplasty procedures has been previously used
in other studies [11, 12]. The mode of failure was classified as
aseptic loosening, instability, infection, metal-on-metal-
related failure, periprosthetic fracture and miscellaneous,
which included iliopsoas impingement, ‘squeaky’ ceramic
THR, fracture of ceramic femoral head and leg length discrep-
ancy. In order to be classified as a metal-on-metal failure, the
patient must have one or more of the following: pain, elevated
serum ion levels, or the confirmed presence of adverse local
tissue reaction. The metal-on-metal prosthesis components al-
so had to be well fixed; otherwise, the procedure would be re-
classified into another of the groups.

Descriptive statistics are reported as number (percentage) of
people for categorical variables and mean (SD) for continuous
variables. The chi-squared test was used to determine whether
early or late failure was related to gender. Variables were statis-
tically significant if they had a p value less than 0.05.

Results

One hundred forty-six revision THR procedures were per-
formed in our institution in patients aged less than 50 years
at the time of surgery. The mean age at time of the primary
surgery was 43.4 years (range 18—49). Seventy-nine patients
were female and 67 were male. The overall mean time from
index procedure to revision was 7.36 years (o =6.7).

In the early group (<5 years of primary THR), there were
71 patients, with a mean time before revision THR of
2.15 years (range 3 days—4.97 years, o =1.45). The mean
age for revision was 42.9 years. There were 60.5% male (43
males and 28 females).

In the late group (> 5 years), there were 75 patients, with a
mean time to revision of 12.3 years (range 5.1-29.1 years, o =
5.9). The average age was 44.0 years (0 =6.42). There was
30.1% male (51 females and 24 males). Table 1 shows the overall
mode of failure in the under 50 patient population in our study.
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Table 1 Overall mode of

failure of the patient Mode of failure No. of patients

cohort (n=146)
Aseptic loosening 62 (42.3%)
Metal-on-metal failure 23 (15.8%)
Infection 21 (14.4%)
Dislocation 14 (9.6%)
Periprosthetic fracture 10 (6.8%)
Miscellaneous 14 (9.6%)
Polyethylene wear 2 (1.4%)

Figure 1 displays the mechanism of failure and the percentage
of patients with each mode of failure in the early, late and overall
subgroups. In our cohort of patients under 50 years of age, 48.6%
underwent early revision THR and 51.4% of the revisions were
performed more than 5 years after the primary surgery.

Overall, the most common aetiology of failure was aseptic
loosening of the implants (42.4%). In 36 patients (58%), both
the femoral and acetabular components were loose. In 20
(32.3%) cases, only the acetabular cup needed revision, and in
6 patients (9.7%), only the femoral stem required revision.
Aseptic loosening was more common in the late group, account-
ing for 64% of patients undergoing revision THR more than
5 years after the primary procedure. In the early revision group,
aseptic loosening only accounted for 19.7%. Figure 2 shows the
percentage of patients with each mechanism of failure.

Metal-on-metal-related failure was the main cause of revi-
sion THR in the early group accounting for 26.8%, compared
to 5.3% in the late revision surgeries. Periprosthetic fracture
accounted for 10 patients (6.3%) in the early group, with four
of these patients sustaining a fractured neck of femur involv-
ing a metal-on-metal hip resurfacing.

Infection was responsible for 18.3% of revisions performed
within 5 years of the primary THR. In the late failure group,
infection accounted for 10.7% of revision arthroplasty proce-
dures, and overall in both groups, infection accounted for
14.4% of revision THR in patients under 50 years old at our
institution. Instability was observed in 15.5% of early and 4%
of late revision surgeries. Polyethylene wear was a cause of
failure only in the late revision hip surgery group.

Regarding gender in the two categories of early and late
failure, there was a significantly larger proportion of males in
the early group (p <0.005). In the late group, a significant
number of the patients were female (p < 0.05).

Discussion

Revision THR in the younger patient can be complex, challeng-
ing and resource intensive. It has been shown there is a two to
fivefold increase in the rate of an adverse event following revi-
sion THR with respect to mortality (2.6%), deep infection (1%)
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Fig. 1 Percentage of patients with each failure mechanism comparing the overall, early and late groups

and dislocation (8.3%) within 90 days of surgery, when com-
pared to the primary procedure [4]. Pain relief and functional
outcome are also not as favourable following revision surgery
[13]. In young, active patients, this diminished function is not
well tolerated [14], and so it is imperative that the surgeon
undertakes all available measures to avoid revision surgery in
the future in order to maximise patient outcomes and implant
durability. An understanding of the cause of failure in primary
THR is paramount. This has been previously analysed in all age
groups [11, 15, 16], but the purpose of this study was to deter-
mine the mode of failure in the under 50 years of age population
at the time of revision surgery and further delineate the cause of
early and late revision.

The National Joint Registry of England, Wales and
Northern Ireland showed that patients younger than 55 years
old have a higher failure rate, with an overall inverse relation-
ship between the probability of revision and the age of the
patient [2]. This high failure rate in younger patients has also
been shown in other national joint registries [17]. Fevang et al.
[18] in a review of the Norwegian Joint Registry showed there
was a decrease in the overall revision THR rate, but a shift
towards early revision due to infection and dislocation.

Early failure of primary THR within 5 years of the index
procedure was also analysed by Melvin et al. [15]. In their
study, 24.1% of primary THR underwent revision within
5 years. Aseptic loosening, infection, instability, metallosis
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and periprosthetic fracture were the common modes of failure,
in descending order. In our study, the main cause of early
revision within 5 years was metal-on-metal-related failure
(26.8%). Melvin et al. reported aseptic loosening as the most
common cause of failure with metal-on-metal failure only
accounting for 13.8% of revisions. The increasing number of
early revision of metal-on-metal implants has been reported
previously [2, 6, 7]. The results of this study further corrobo-
rate that this type of articulation remains a major cause of
failure and leads to early revision surgery. Fracture of the
femoral neck with a metal-on-metal hip resurfacing implant
in situ also contributed to 40% of the early periprosthetic
fracture revision cases in this study.

Ulrich et al. [11] reported that 50% of their 237 revisions
occurred within 5 years of the primary procedure. The mean
time to failure was 5.25 years, and overall there was an increase
in the mean time to failure as the patient age increased. In their
study, the main modes of early failure were instability (30.5%),
aseptic loosening (27.1%) and infection (19.6%). The late fail-
ures were predominantly due to aseptic loosening (80.7%)
followed by infection (9.2%). The mean time to failure was
7.36 years in patients undergoing revision THR under the age
50 years old in our study. In our patient cohort, the early mode
of failure was different with the metal-on-metal failure followed
by aseptic loosening, then infection and instability. The chang-
ing paradigm of early THR revision surgery due to metal-on-
metal-related failure is highlighted by this study.

Aseptic loosening was the main cause of failure in patients
under 50 years old undergoing revision THR in our study
(42%). This is also supported by the NJR, New Zealand, and
Australian hip arthroplasty registries (30-45%) [2, 6, 7].
Dislocation (15-31%), infection (13—17%) and periprosthetic
fracture (9%—15%) in these registries were also common
modes of failure. Bozic et al. [5] in a multicentre epidemio-
logical study found instability (22%) was the most common
cause of revision followed by mechanical loosening (20%)
and infection (15%), but notably this study included all revi-
sion hip procedures and included all age groups. In our study,
instability in both groups accounted for 9.59% of revision
THR failures and this was similar to that reported by
Delaunay et al. [16], and slightly less than the dislocation rate
reported in the above three registries.

Infection is a common mode of early and late failure in
primary THR. In this study of patients under 50 years old,
it was responsible for 18.3% of early THR revisions and
10.7% in the late group. Our results were again consistent
with those reported in the British, Australian and New
Zealand hip registries [2, 6, 7]. Two-stage revision sur-
gery remains the gold standard for the treatment of infect-
ed primary THR, but also single-stage revision procedures
have been advocated in certain European centres [19, 20].
Various infection prevention modalities have been imple-
mented to reduce the risk of infection risk, but it still
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remains a significant cause of primary THR failure in all
age groups, as well as those requiring revision THR sur-
gery under 50 years of age as this study demonstrates.

The NJR shows that in women less than 55 years of age,
the revision rate was slightly higher than their male coun-
terparts [2]. It reports a cumulative percentage probability of
revision THR 0f4.97% in females and 4.11% in males at 5-
year post primary procedure. Interestingly in this study, the
group of early revision procedures was performed mainly in
males (60.5%) and this is likely linked to the early metal-on-
metal failure. In the late group with a large proportion of
females (73.3%) undergoing revision after 5 years from
their index surgery, the NJR showed females less than
55 years old had a higher revision THR rate than males at
more than 5 years following the primary procedure. Further
studies would need to be performed to investigate factors
such as body mass index, primary diagnosis of hip pathol-
ogy, type of prosthesis used or activity levels to appreciate
the relevance of these findings.

This study has several limitations. As a tertiary referral
centre for revision hip arthroplasty, many of the primary
procedures were not performed in our institution, espe-
cially in this younger age group (<50 years old). The
aim of this paper was to analyse the causes of revision
THR in younger patient cohort; however, we must ac-
knowledge that we did not provide a similar analysis of
the older cohort of patients to provide a comparison of
causes of failure as we did not expect this to vary from
the overwhelming number of studies that provide this data
which is largely similar throughout international publica-
tions. The difficult and complex cases may only be re-
ferred by other hospitals and so creating a selection bias.
Another limitation is this is only a single-centre study and
is not data from a national joint registry. However, our
institute is one of the main hip arthroplasty revision cen-
tres in Ireland, and this accurate prospective database has
provided data on a large cohort of patients of less than
50 years of age undergoing revision hip surgery and the
mode of failure.

Conclusion

The main cause of early THR revision in the younger patient
is metal-on-metal failure and predominately aseptic loosening
for late failure in this study. The changing trends of THR
failure should be continuously reviewed to ensure both the
surgeon and the patient are aware of the common modes of
early and late failure. An evidence-based practice approach
when deciding which the hip prosthesis/bearing to use to en-
sure the optimal survivorship of the implant is essential.
Surgeons should also continue to maintain high standards to
minimise instability and infection risk.
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