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Purpose — We aimed to determine the minimum 20-year
survival rates of a cementless press-fit cup in young patients.

Patients and methods — This is a retrospective, sin-
gle-center, multi-surgeon cohort study investigating the
minimum 20-year clinical and radiological outcome of the
first 121 consecutive total hip replacements (THRs) using
a cementless, press-fit cup (Allofit, Zimmer, Warsaw, IN,
USA) performed between 1999 and 2001. 28-mm metal-
on-metal (MoM) and ceramic-on-conventionally not highly
crosslinked polyethylene (CoP) bearings were used in 71%
and 28%, respectively. Median patient age at surgery was
52 (range 21-60) years. Kaplan—Meier survival analysis was
conducted for different endpoints.

Results — The 22-year survival rate for the endpoint asep-
tic cup or inlay revision was 94% (95% confidence interval
[CI] 87-96) and 99% (CI 94—100) for aseptic cup loosening.
20 patients (21 THRs; 17%) had died and 5 (5 THRs; 4%)
were lost to follow-up. No THR showed evidence of radio-
graphic cup loosening. Osteolysis was observed in 40% of
THRs with MoM and 77% with CoP bearings. 88% of THRs
with CoP bearings showed significant polyethylene wear.

Conclusion — The investigated cementless press-fit cup,
which is still in clinical use today, showed excellent long-
term survival rates in patients under the age of 60 years at
surgery. However, osteolysis due to polyethylene and metal
wear was frequently observed and is a matter of concern in
the third decade after surgery.

Cementless press-fit cups are being widely used worldwide.
National arthroplasty registry data reports survival rates of
95% and 91% after 10 and 18 years, respectively (1,2). How-
ever, most registries lack data on radiological or functional
outcome. Furthermore, there is no registry data on minimum
20-year survival rates for cementless cups that are still in clini-
cal use today (1-3). In the long term, wear and osteolysis of
especially not highly crosslinked polyethylene liners are at
risk of causing aseptic loosening and consecutive failure of
the total hip replacement (THR) (4,5), which is a particular
problem for young patients with a longer life expectancy (6).
Additionally, patients who are potentially at risk of revision
cannot be identified in registry studies until revision surgery
has taken place. Thus, data from retrospective long-term sin-
gle-center studies including radiographic outcomes is a mean-
ingful supplement to registry studies.

Therefore, we aimed to determine the radiographic results
and cumulative survival rates at a minimum of 20 years of
follow-up for the endpoints (1) acetabular revision for any
reason, (2) acetabular revision for any aseptic reasons (includ-
ing isolated inlay and femoral head revisions), (3) acetabular
revision for aseptic loosening (without isolated inlay and fem-
oral head revisions), and (4) survival in patients younger than
55 years at index surgery using the non-porous, uncemented,
press-fit Allofit cup (Zimmer Biomet, Warsaw, IN, USA).

Patients and methods

This study is reported according to STROBE guidelines.

This retrospective, single-center, multi-surgeon, cohort
study was conducted at the Orthopedic Department of Heidel-
berg University Hospital. We included the first 121 consecu-
tive cementless THRs, using a cementless, grit-blasted, non-
porous, titanium alloy press-fit cup (Allofit acetabular cup;
Zimmer Inc., Warsaw, IN, USA) (Figure 1) in 116 patients.
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Figure 1. The uncemented acetabular press-fit component with macro-
textured surface, hemispherical periphery, and a flattened polar region
(Allofit; Zimmer Biomet, Warsaw, IN, USA).

We have reported on the 10-year results of the present cohort
in the past (7). All patients were followed up for a minimum
of 20 years after index surgery and the data was collected
using our institutional joint replacement registry (Table 1).
The procedures were performed in a multi-surgeon series (17
surgeons) at our institution between January 1999 and June
2001. Osteoarthritis (64%), followed by congenital dysplasia
of the hip (17%) and avascular necrosis of the femoral head
(11%) were the most common diagnoses leading to THR in
this cohort.

The Allofit acetabular component is modular, allowing
the use of different bearing surfaces. As bearings, either a
28-mm Metasul (Zimmer, Winterthur, Switzerland), forged,
high-carbide (0.2%—-0.25%) cobalt chrome (CoCr) alloy sand-
wich metal-on-metal articulation (86 hips) or a 28-mm Al,O,
ceramic head (Biolox forte; CeramTec, Plochingen, Ger-
many) articulating with conventional (not-highly crosslinked)
calcium stearate-free UHMW polyethylene liner (Sulene;
Zimmer, Winterthur, Switzerland) (34 hips) was used. In one
hip, a 28-mm Cerasul (Zimmer, Winterthur, Switzerland)
sandwich ceramic-on-ceramic articulation was used. For
femoral reconstruction, a cementless tapered titanium stem
was used in 118 hips: 69 hips received a CLS Spotorno stem
(Zimmer, Winterthur, Switzerland) and 49 hips received a G2
stem (Depuy Orthopaedics, Warsaw, IN, USA). A cement-
less Vision2000 stem (Depuy Orthopaedics, Warsaw, IN,
USA) was used in 2 hips, and a MUTARS proximal femoral
replacement (Implantcast GmbH, Buxtehude, Germany) was
implanted in 1 hip.

Either a modified Watson-Jones approach (12 hips) or a
transgluteal Bauer approach (109 hips) was used with the
patient in the supine position. At our institution postopera-
tive routine clinical and radiographic follow-up is recom-
mended for hip arthroplasty patients at 1, 3, 5 years and every
5 years thereafter. The collected data is transferred and saved
in our institutional joint replacement registry. Every patient
of this patient cohort who had not yet completed the clinical
and radiological minimum 20-year follow-up at our institu-
tion was invited for a routine examination in the setting of
this study. For radiographic evaluation, standard anteropos-
terior (AP) pelvic radiographs and lateral radiographs of the
hip were taken. Acetabular inclination was measured using

Table 1. Patient demographics and results of the studied popula-
tion (N = 12123). Values are number of hips (%) unless otherwise
specified

MoM CoP

Factor (Metasul) (Sulene) Total
Hips 86 (71) 34 (28) 120 (99)
Patients 83 (72) 32 (28) 115(99)
Mean age (SD) 50(7.9) 54 (6.5) 51 (7.8)
Hips aged < 50 year 32 (37) 6 (18) 38 (32)
Mean BMI (SD) 27.3 (4.5) 27.0 (4.7) 27.2 (4.5)
Sex of hips (male:female) 55:31 18:16 73:47
Side (right:left) 40:46 21:13 61:59
Diagnosis

Osteoarthritis 58 18 76 (63)

CDH 14 7 21 (18)

Avascular necrosis 6 7 13 (11)

other 8 2 10 (8.3)
Femoral stem

CLS 62 6 68 (57)

G2 22 27 49 (41)

other 2 1 3 (2.5)
Surgical approach

Watson-Jones 4 (4.7) 4 (12) 8(6.7)

Bauer 82 (95) 30 (88) 112 (93)
Mean inclination of cup (range) 44° 44° 44° (27-62)
Inclination outside safe zone 9 (10) 6 (18) 15 (13)
Any revision 5(4.1) 3 (2.5) 8 (6.6)
Liner revision only 3(3.5) 1(2.9) 4 (3.3)
Dead 12 (14) 9 (27) 21 (18)
Clinical and radiographic FU 49 (57) 17 (50) 66 (55)
Clinical FU only 13 (15) 3(8.8) 16 (13)
Dropped out 5 (5.8) 3 (8.8) 8 (6.7)
Lost to FU 4 (4.7) 1(2.9) 5(4.2)

2 One patient with one hip was treated with the only ceramic-on-
ceramic (Cerasul) articulation in this patient cohort. He did not
undergo any revision surgery and was not included in this table for
the sake of clarity.

CDH = congenital dysplasia of the hip, FU = follow-up.

the trans-ischial line as reference. The prevalence, location,
and extent of radiolucent gaps or osteolysis at the acetabular
bone—prosthesis interface were recorded at the last follow-up
using the 3 zones described by DeLee and Charnley (8). Oste-
olysis was defined as a lucent zone devoid of trabecular bone
and usually with a sclerotic border not visible on the immedi-
ate postoperative radiograph (9). The acetabular component
was considered to be loose if there was migration of > 3 mm
horizontally or vertically over time or a circumferential radio-
lucent line. Heterotopic ossification was graded according to
Brooker et al. (10).

Statistics

Descriptive statistics are presented as numbers of occur-
rence, percentage or arithmetic mean, and standard deviation
(SD). We used Kaplan—-Meier (K—M) survivorship analysis to
determine survival rates for different endpoints. Differences
in survival rates between groups of patients were tested for
statistical significance using the 2-sided log-rank (Mantel—
Cox) test. Hazard ratios for the risk of revision with 95%
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Total hip replacements using
cementless, press-fit Allofit cups
between January 1999 and June 2001
n=121

Lost to follow-up

20 years (mean 21.4; range 20.2-22.8), 20 (17%)
patients with 21 hips (17%) had died. According to
phone inquiries and oral statements from the patients’
relatives, it has been determined that all deaths were

=6 unrelated to the total hip replacement (THR) proce-
Study cohort dure, and no revision surgeries have been conducted.
— A total of 5 (4.3%) patients with 5 hips (4.1%) were
L 1 1 I 1 lost to follow-up. 4 (3.4%) patients with 4 hips
Only clinical Clinical and Implant revisions (n = 4): Dead Dropouts o )
follow-up radiographic | | - infection, 2 n=21 n=7 (3.3%) underwent acetabular revision with removal
n=17 follow-up - aseptic loosening, 1 | | .. . .
' e CALVAL 1 No revisions | [ No revisions of the cup, and the remaining 91 hips (90 p.at.lents)
No revisions n=21 n=7 were available for the latest follow-up at a minimum
n=17 Isolated exchange

of mobile parts
n=4

No revisions
n=63

Figure 2. Patient flowchart at latest follow-up at a minimum of 20 years after index
surgery. Patients and hips that were lost to follow-up were excluded from the

Kaplan—Meier survival analysis.

confidence intervals (Cls) were calculated using the Mantel—
Haenszel method. The assumption of proportional hazards
was investigated by calculating the estimated hazard rate over
time using a Epanechnikov kernel-smoothed hazard function.
The plots were inspected visually, and we found that the rates
were almost equally distributed over time in both groups. A
Kolmogorov—Smirnov test was performed after exploratory
data analysis, testing the variables for normal distribution. As
not all variables met the criteria for a normal distribution, the
Wilcoxon and Mann—Whitney U-test were used. The level of
significance was set at P < 0.05 for all statistical tests and the
statistical analyses were performed using SPSS (version 27.0;
IBM, Armonk, NY, USA) and GraphPad Prism 9 (GraphPad
Prism; GraphPad Software, San Diego, CA, USA).

Ethics, data sharing, funding, and disclosures

The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Ethics Commit-
tee of the University of Heidelberg, Germany (S-191/2021).
Informed consent was obtained from all subjects involved
in the study. The data presented in this study is available on
request from the corresponding author. The data is not pub-
licly available due to patients’ data protection. This research
received no external funding. The authors declare no conflict
of interest. Completed disclosure forms for this article follow-
ing the ICMIJE template are available on the article page, DOI:
10.2340/17453674.2023.13385

Results
Cohort

The median age at index surgery was 52 (range 21-60) years
with 71 (61%) patients under 55 years. There were 73 male
(74 hips, 61%) patients. At latest follow-up at a minimum of

of 20 years after index surgery. 7 of these 91 hips had
had no revision surgery or any other complications
with the THR but refused to participate in the latest
follow-up and withdrew their informed consent.
They approved that this information could be used
for the study and are listed as dropouts. Another 17
of the 91 available hips had no radiographic follow-
up at 20 years or more, as they had either had a radio-
graph taken less than 5 years previously or they had refused to
come to our institution (Figure 2).

Revisions

4 (3.3%) acetabular components had to be removed during
revision surgery, 2 (1.7%) due to periprosthetic joint infection
at 4 and 6 years after index surgery, 1 (0.8%) due to asep-
tic loosening of the cup at 3 years after index surgery and 1
(0.8%) due to pain that was associated with an aseptic lym-
phocyte-dominant vasculitis-associated lesion (ALVAL) at 21
years after index surgery.

In addition to the above-mentioned implant revisions, 4
(3.3%) THRs (4 patients) underwent isolated revision of the
modular components (liner and femoral head exchange) with
retention of the well-fixed cup and stem, 3 THRs with a metal-
on-metal (MoM) articulation because of pathologically ele-
vated metal ion levels in the blood at 14, 15, and 16 years after
index surgery, and 1 THR with a ceramic-on-polyethylene bear-
ing (CoP) because of significant polyethylene wear at 17 years
after index surgery. There were no isolated stem revisions.

Survival

The K-M survival analysis, using acetabular revision for
any reason as endpoint, estimated the 22-year survival rate
at 92% (CI 86-96; 18 hips at risk) (Figure 3). The K—M sur-
vival analysis, using acetabular revision for any aseptic reason
as endpoint, estimated the 22-year survival rate at 94% (CI
87-96; 20 hips at risk) (Figure 4). The K-M survival rate after
22 years with acetabular revision for aseptic loosening (with-
out isolated revision of modular components) as endpoint was
estimated at 99% (CI 94-100; 21 hips at risk) (Figure 5).

Patients aged 50 years or younger at index surgery (n = 45)
had an implant survival rate of 97% (CI 89-98) after 22 years
and did not have a higher revision risk than patients aged over
50 years (n = 76) (log-rank test, P = 0.3) (Figure 6).
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K-M revisionfree survival - cup
revision for any reason

K-M revisionfree survival - cup
revision for any aseptic reason
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Figure 3. K-M survivorship
and Cl with acetabular
revision, including isolated
exchange of modular com-
ponents (liner and femoral
head), for any reason as
endpoint. 22-year survival
92% (Cl 84.5-96; initially:
116; revised: 8; censored
due to death: 21; at risk at
22 years: 18).
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Years after index operation
Figure 4. K-M survivorship
and Cl with acetabular
revision, including isolated
exchange of modular com-
ponents (liner and femo-
ral head), for any asep-
tic reason as endpoint.
22-year survival 94%
(Cl 87-96; initially: 116;
revised: 6; censored due
to death: 21, at risk at 22
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Years after index operation
Figure 5. K—M survivorship
and Cl with acetabular
revision for aseptic loos-
ening as endpoint. 22-year
survival 99% (Cl 94-100;
initially: 116; revised: 1;
censored due to death: 21,
at risk at 22 years: 21).
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Figure 6. Comparison of
K-M survivorship curves
with acetabular revision
for any aseptic reason as
endpoint for patients aged
< 50 at the time of surgery
(n = 45) vs. patients aged
> 50 (n = 76) (log-rank
test, P =0.3).
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Figure 7. Comparison of
K-M survivorship curves
with acetabular revision for
any reason as endpoint for
hips with 28-mm (Metasul)
MoM articulation (n = 86)
Vvs.  ceramic-on-conven-
tional polyethylene (CoP)
articulation (n = 34) (log-
rank test, P = 0.5).

years: 20).

Figure 8. Example of an osteolytic
lesion on a lateral radiograph of the
right hip showing a cementless stem
(CLS) and the cementless press-fit
Allofit cup with a 28mm (Metasul)
metal-on-metal (MoM) articulation.

Figure 9. Example of a
cementless THR (CLS stem
and Allofit cup) with a ceramic-

on-not highly  crosslinked
polyethylene bearing (CoP).
Note the high cup inclination
and significant polyethylene
wear leading to decentration
of the femoral head and sig-
nificant osteolytic lesions in
Gruen zones 1 and 7.

The survival rate with acetabular revision for any aseptic
reason as endpoint was similar between hips with MoM (n =
86) articulations and CoP (n = 34) bearings (log-rank test, P =
0.5) (Figure 7).

Radiographic evaluation

Radiographs with a minimum of 20 years after index surgery
were available for a total of 67 (74%) of the remaining THRs.
None of them showed radiographic evidence of cup loosening.

Asymptomatic but significant osteolytic lesions were found
in 20 out of 50 THRs with an MoM articulation (Figure 8),

and in 13 out of 17 THRs with a conventional (not-highly
crosslinked) liner and CoP bearing. Furthermore, 15 out of 17
of the THRs with a CoP bearing also showed asymptomatic
but a significant polyethylene wear with decentration of the
femoral head on the anteroposterior (AP) pelvic radiograph
(Figure 9).

Of the 67 THRs at final follow-up the median inclination
angle of the acetabular cup was 44° (range 27-62). An inclina-
tion angle outside Lewinnek’s “safe zone” (cup inclination of

40° + 10°) was found in 15 hips.

Clinical evaluation
For better comparison with other studies, the WOMAC score
(11) was converted to a 100-point scale, O being poor and 100
being the best possible outcome. The mean WOMAC score
was 85 (SD 17) at our latest follow-up at a minimum of 20
years after index surgery and was available for a total of 84
(92%) of the remaining THRs.

To assess the pain level of the hip, the VAS score (12), with
0 being no pain and 10 being the worst pain imaginable, was
collected at our latest follow-up. The mean VAS was 1.1 (SD
1.7) at a minimum of 20 years after index surgery and was
available for a total of 84 (92%) of the remaining THRs.

Discussion

At present, cementless primary THR is most commonly per-
formed using a modular, press-fit acetabular component (3,13).
Nevertheless, there are only a few studies reporting on the min-
imum 20-year outcome of cementless acetabular cups (Table
2) and, to the best of our knowledge, there is no study report-
ing on the minimum 20-year results of a cementless cup that
is still in clinical use today. Despite the frequent implantation
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Table 2. Literature review of long-term results of cementless acetabular cups in young patients
A B C D E F G H | J K
Schmolders et al. (22) 2016 Threaded cup CoP 111 135 48 96.8 at 10 years  96.8 at 10 years 11 =
(Bicon SL)
Moon et al. (23) 2018  Press-fit cup X MoM 114 20 46 90 at 23 years 91 at 23 years 11 =
(Bicon SL)
Kim et al. (24) 2019  Press-fit cup CoC 324 156 46 99 at 15 years 100 at 15 years 0 0
(Duraloc/Pinnacle)
Erivan et al. (25) 2019  Press-fit cup MoM 115 203 57 86.1 at 18 years  92.6 at 18 years = =
(CLS Spotorno)
Pisecky et al. (26) 2020 Threaded cup CoP 75 295 53 70.6 at 29 years  97.3 at 29 years 11 15
(Alloclassic CSF)
Jin et al. (27) 2021  Press-fit cup MoM 84 186 39 93.1 at 18 years  — 8 =
(Fitmore)
Mosconi et al. (28) 2021  Press-fit cup CoP 524 12 66 90.5at 12 years 92 at 12 years 10 3
(TOP)
Current study 2022  Press-fit cup MoM/CoP 121 21 51 92 at 22 years 99 at 22 years 20 882
(Allofit)
A = study.
B = year.
C =cup.
D = articulation with bearing surfaces.
E = no. of hips.

F = mean follow-up (years).
G = mean age at index surgery (years).

H = survivorship, all cup revisions (incl. isolated exchange of mobile components) (%).

| = survivorship, aseptic cup loosening (%).

J = periacetabular osteolysis (%).

K = polyethylene wear with decentration of femoral head (%).
2 of the CoP articulations

of the Allofit acetabular component in primary THR for over
20 years, there are still only very few reports on mid- to long-
term outcome for this specific type (14). In our previous report
on this patient cohort, we had found a 97.5% survivorship at
11 years’ follow-up with acetabular revision for any reason
as endpoint (7). This finding is consistent with data from the
recent annual report of the Swedish Hip Arthroplasty Regis-
ter, where an implant survival of 98.8% at 10 years was found
for the Allofit cup (15). The strength of the present study is
not only the long-term follow-up with a mean of 21.4 years
(range 20.2-22.8) and the low rate of patients lost to follow-up
(4.1%), but also the availability and analysis of the individual
radiological results and hip function. The survivorship with
any acetabular revision (including isolated exchange of modu-
lar components), for any aseptic reason as endpoint was 94%
at 22 years with an acetabular cup survival of 99% at 22 years
using cup revision for aseptic loosening as the endpoint. It is
interesting to note in this context that the cumulative acetabular
survival in patients younger than 50 years of age at the time of
index surgery was not inferior to survival in patients older than
50 years. However, this could be attributed to the inclusion of
a limited number of patients, leading to a potential issue with
statistical power. The remarkably low rate of aseptic loosen-
ing of 1% at 22 years’ follow-up confirms that cementless,
press-fit acetabular fixation using the Allofit cup was extremely
durable despite young patient age at surgery and significant

wear-related osteolysis. Primary stability can be sufficiently
achieved by the press-fit effect without supplemental screw
fixation in young patients with good bone quality.

At the time of index surgery of this patient cohort the use
of second-generation 28-mm (small femoral head diameter)
MoM articulations or the use of conventional (not-highly
crosslinked) polyethylene liners were considered to be best
clinical practice. However, a major change of paradigm has
occurred since, as elevated metal ion blood levels, pseudo-
tumors, and ALVAL were identified to be related to MoM
articulations, especially with large femoral head diameters
(16-18). These particular problems usually do not occur
during the first decade after index surgery. In line with this,
no revisions related to the bearings had occurred in our patient
cohort during the first 10 years, but during the second decade
4 patients underwent isolated revision of the modular com-
ponents (liner and femoral head exchange) due to elevated
metal ion blood levels, and 1 patient underwent revision of
the Allofit cup due to ALVAL. And while radiographic follow-
up at 10 years did not show any pathologies related to the
bearings used, radiographic follow-up at 20 and more years
revealed asymptomatic but significant osteolysis in about 40%
of THRs with a MoM articulation and in about 77% of THRs
with a CoP articulation. Furthermore, our latest radiological
follow-up confirms and highlights the well-known problem
of increased wear rates of conventional polyethylene liners as
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it showed significant polyethylene wear with decentration of
the femoral head in around 88% of THRs with a conventional
polyethylene liner. The comparison of K-M survivorship
curves with acetabular revision for any reason as endpoint
between the second-generation 28-mm (Metasul) MoM artic-
ulations and conventional (not-highly crosslinked) polyethyl-
ene liners with CoP articulations did not show a statistically
significant difference (log-rank test, P =0.5).

The excellent revision and survival rates of our patient
cohort reported here are at risk of being compromised in the
next 5 to 10 years due to progressive osteolysis and polyeth-
ylene wear, potentially resulting in implant loosening or peri-
prosthetic fractures. Almost every second patient was identi-
fied to have asymptomatic osteolysis and almost 9 out of 10
THRs had radiological signs of significant polyethylene wear.
These worrisome numbers are expected to further rise in the
third decade. Based on our findings we recommend routine
follow-up examinations of THRs with MoM articulations or
conventional, not-highly crosslinked, polyethylene liners,
especially in the second and third decade after index surgery
to detect potential hazards in time and thereby avoid compli-
cations. Our findings complement the robust data of national
arthroplasty registries and can help orthopedic surgeons to
choose the most reliable implant model, fixation method, and
bearing surface to achieve the lowest possible revision rates.
This seems particularly important in the context that indica-
tions for THR have expanded to ever younger patients who
expect a durability of implants into the third or even fourth
decade after index surgery (19).

There are several limitations to our study design. Although
data was collected prospectively, the design of our study
remains retrospective with its inherent limitations. The inci-
dence of osteolysis, pseudotumors, and polyethylene wear
might be underestimated, as evaluation was based on conven-
tional radiographs (compared with evaluation based on com-
puted tomography or magnetic resonance imaging) and 26%
of the THRs had no radiographic follow-up at latest follow-up
(20). The low lost to follow-up rate of 4% (5 THRs) despite
a minimum follow-up of 20 years underlines the reliability
of our survival rates. We assumed that all patients who were
dead at the latest follow-up (21 hips; 17%), had died from
unrelated reasons. This assumption was made on statements
given by the patients’ families. However, some uncertainty
remains. Furthermore, death for any reason is a competing
risk for revision surgery. In our study, the median age at final
follow-up was 75 years. Therefore, a number of deaths from
natural causes was expected. More than 80% of patients from
the original cohort were alive at our latest follow-up. Thus, we
believe that a competing risk analysis would not be superior
compared with the K—M survivorship analysis that was con-
ducted. At future follow-ups a competing risk analysis might
be a valuable complement. Finally, the study may have been
underpowered, due to our cohort size, to show a difference
in survival rates between articulation groups or age groups.

Likewise, the exploratory element of this study is limited by
the small number of revision procedures and therefore a mul-
tivariable analysis or Cox model was not conducted.

In conclusion, we have conducted a follow-up of the first
121 cementless, press-fit Allofit cups and determined the
radiographic results and cumulative survival rates at a mini-
mum of 20 years after index surgery. The press-fit cup stays
very reliable into the third decade with a 22-year Kaplan—
Meier revision-free survival of 92%, 94%, and 99% for the
endpoints any revision, any aseptic revision, and revisions for
aseptic loosening, respectively. However, we have identified
very high rates of osteolytic lesions and extensive polyethyl-
ene wear at our latest follow-up. These radiological findings
can be directly traced to implantation of MoM articulations
and not-highly crosslinked liners. Therefore, it is very impor-
tant to differentiate between the excellent cup survival rate
and the high rate of problematic radiological findings resulting
from the outdated bearing surfaces used in this patient cohort.
Today, there are excellent alternative bearing options such as
highly crosslinked polyethylene liners or ceramic-on-ceramic
articulations. In accordance with the recommendations of
the UK National Institute for Health and Care Excellence
(NICE) dating back to 2017 (21), we strongly advise patients
with older bearing surfaces (especially MoM articulations) to
undergo regular follow-ups every 3 years. These follow-ups
should include plain radiographs, ultrasound screening of the
hip, and analysis of metal ion levels in the blood. This proac-
tive approach aims to prevent serious complications that could
potentially lead to implant failure.
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