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Background and purpose — We compared the Austra-
lian Orthopaedic Association National Joint Replacement 
Registry (AOANJRR) and the Dutch Arthroplasty Register 
(LROI) regarding patient, prosthesis, and procedure charac-
teristics as well as revision rates for uncemented short-stem 
total hip arthroplasties (THAs).

Patients and methods — All THAs with an uncemented 
short-stemmed femoral component performed between 2009 
and 2021 were included from the AOANJRR (n = 9,328) and 
the LROI (n = 3,352). Kaplan–Meier survival analyses and 
multivariable Schemper’s weighted Cox regression analyses 
with data from 2009–2021 and 2015–2021 were performed 
with overall revision as endpoint.

Results — In Australia, the proportion of male patients 
(51% vs. 40%), patients with ASA III–IV score (30% vs. 
3.7%), BMI ≥ 30.0 (39% vs. 19%), and femoral heads of 
36 mm (58% vs. 20%) were higher than in the Netherlands. 
Short-stem THAs in Australia and the Netherlands had com-
parable 10-year revision rates (3.4%, 95% confidence inter-
val [CI] 2.9–4.0 vs. 4.8%, CI 3.7–6.3). Multivariable Cox 
regression analyses with data from 2009–2021 showed a 
higher risk for revision of short-stem THAs performed in the 
Netherlands (HR 1.8, CI 1.1–2.8), whereas the risk for revi-
sion was comparable (HR 0.9, CI 0.5–1.7) when adjusted 
for more potential confounders using data from 2015–2021.

Conclusion — Short-stem THAs in Australia and the 
Netherlands have similar crude and adjusted revision rates, 
which are acceptable at 10 years of follow-up.

In recent years, short-stem THAs have been increasingly per-
formed in both Australia and the Netherlands, although cur-
rently representing less than 2% of all THAs in both countries 
[1,2]. Short-stemmed femoral components are designed to 
achieve metaphyseal fixation and to preserve proximal femo-
ral bone stock to facilitate future revisions [3-6]. This may be 
advantageous in younger patients, who have a relatively high 
lifetime risk of revision, making bone preservation in these 
patients beneficial [7]. 

Due to the relatively small numbers of short-stem THAs in 
Australia and the Netherlands, it may be useful to compare 
both sets of data to advise on the efficacy of these devices, par-
ticularly in light of their increasing use. Therefore, we aimed 
to compare the incidence, patient, prosthesis, and procedure 
characteristics as well as the revision rates of all short-stem 
THAs registered in the Australian Orthopaedic Association 
National Joint Replacement Registry (AOANJRR) and the 
Dutch Arthroplasty Register (LROI). 

Patients and methods

Data was obtained from the AOANJRR and the LROI. The 
AOANJRR is the national population-based arthroplasty reg-
ister of Australia, and contains information on primary and 
revision arthroplasties performed in Australia. The AOAN-
JRR was initiated in 1999 by the Australian Orthopaedic 
Association. Full implementation was completed in 2003 
with a minimal dataset [8]. In 2012, the AOANJRR was 
expanded to include the American Society of Anesthesiolo-
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gists (ASA) score, and in 2015, body mass index (BMI) and 
surgical approach were added. At present, all Australian hos-
pitals submit their data to the AOANJRR and completeness is 
reported to be 99% [1]. 

The LROI is the national population-based arthroplasty reg-
ister of the Netherlands, established by the Netherlands Ortho-
paedic Association (NOV) in 2007. In 2012, 100% coverage 
of Dutch hospitals was achieved with a completeness of more 
than 95% of primary THAs [9]. Currently, 99% completeness 
of primary THAs and 98% of revision arthroplasties have 
been reached [10]. The LROI contains data on patient, pros-
thesis, and procedure characteristics of primary and revision 
arthroplasties. In 2014, BMI, smoking, and Charnley score 
were added to the LROI database. 

In this study, we included all primary THAs with an unce-
mented short-stemmed femoral component registered in the 
AOANJRR (n = 9,328) and the LROI (n = 3,352) between 
2009 and 2021. Short-stem THAs were identified based on the 
AOANJRR and the LROI definitions, and previous literature 
[3,5,11]. Both the AOANJRR and the LROI define a short stem 
as a small cementless femoral stem where fixation is intended 
to be metaphyseal [1,12]. Short-stem THAs with a metal-on-
metal articulation (AOANJRR: n = 0; LROI: n = 1) or with 
a diagnosis of tumor (AOANJRR: n = 5; LROI: n = 0) were 
excluded (Figure 1).

Diagnosis and surgical approach were harmonized between 
the AOANJRR and the LROI. Diagnosis was classified as 
osteoarthritis, osteonecrosis, dysplasia, inflammatory arthri-
tis, and other diagnoses after harmonization. In both regis-
tries, rheumatoid arthritis and inflammatory arthritis were 
combined, as numbers were small (< 1.0%). Post-Perthes 
was merged with dysplasia in the LROI. Other diagnoses 
included acute and late post-traumatic fractures in the LROI, 
and failed internal fixations and fractures in the AOANJRR. 

Statistics 
Descriptive statistics were used to summarize patient, pros-
thesis, and procedure characteristics as well as short-stem 
THA incidence per year according to country. Kaplan–Meier 
survival analyses were performed to determine 1-, 5-, and 
10-year revision rates for any component and reason includ-
ing CIs per country. Survival was defined as the time between 
primary THA to first revision, death of the patient, or end 
of follow-up (January 1, 2022). A log-rank test was used to 
compare the survival distributions between Australia and the 
Netherlands. Multivariable Cox regression analyses were 
used to account for differences in confounders between short-
stem THAs performed in Australia and the Netherlands. Sex, 
age, diagnosis (osteoarthritis vs. non-osteoarthritis), BMI, 
ASA score, and surgical approach were considered confound-
ers. BMI, ASA score, and surgical approach have only been 
recorded in 1 or both registries since 2012, 2014, or 2015. 
Therefore, multivariable Cox regression analyses were per-
formed with data from 2009–2021, including sex, age, and 
diagnosis, and with data from 2015–2021 with additional 
adjustments for BMI, ASA score, and surgical approach. 
Schemper’s weighted Cox models were used, as the hazards 
were non-proportional [14]. Kaplan–Meier survival analyses 
and multivariable Cox regression analyses were performed 
separately for short-stem THAs with an Optimys (Mathys, 
Bettlach, Switzerland) stem, as Optimys was the only short 
stem widely used in both Australia and the Netherlands. Revi-
sion according to reason for revision within 1 and 5 years 
was compared between the 2 countries, using competing risk 
analyses in which other reasons for revision were considered 
competing risks. R version 4.2.0 (R Foundation for Statistical 
Computing, Vienna, Austria) was used to perform all analy-
ses. This study was reported in accordance with the STROBE 
guidelines.

Figure 1. Inclusions and exclusions.

AOANJRR
Total hip arthroplasties with an 

uncemented short-stemmed femoral 
component between 2009 and 2021

n = 9,333

LROI
Total hip arthroplasties with an 

uncemented short-stemmed femoral 
component between 2009 and 2021

n = 3,353

Excluded in LROI (n = 1):
– metal-on-metal articulation, 1
– tumor (primary or metastasis), 0

Excluded in AOANJRR (n = 5):
– metal-on-metal articulation, 0
– tumor (primary or metastasis), 5

Short-stem THAs in AOANJRR (n = 9,328):
– Adler Orthro Pulchra, 0
– B. Braun Aesculap Metha, 206
– Corin Minihip, 1,394
– Depuy Synthes Silent, 54
– LimaCorporate Collo-Mis, 15
– Medacta International MiniMax, 410
– Smith & Nephew Nanos, 678
– Mathys Optimys, 2,618
– Waldemar Link C.F.P., 1
– Zimmer Biomet Fitmore, 0
– Zimmer Biomet GTS, 0
– Zimmer Biomet Mayo, 21
– Zimmer Biomet Taperloc Microplasty, 3,931

Short-stem THAs in LROI (n = 3,352):
– Adler Orthro Pulchra, 70
– B. Braun Aesculap Metha, 5
– Corin Minihip, 0
– Depuy Synthes Silent, 0
– LimaCorporate Collo-Mis, 0
– Medacta International MiniMax, 0
– Smith & Nephew Nanos, 22
– Mathys Optimys, 1,057
– Waldemar Link C.F.P., 547
– Zimmer Biomet Fitmore, 1,530
– Zimmer Biomet GTS, 95
– Zimmer Biomet Mayo, 0
– Zimmer Biomet Taperloc Microplasty, 26

Surgical approach was divided into 
anterior, lateral, posterior, and other 
approaches. 

Multiple reasons for revision can 
be registered in the LROI, whereas 
the AOANJRR database contains 
only 1 reason. Therefore, a hierarchal 
structure was applied to the LROI 
data: infection, aseptic loosening, 
peri-prosthetic fracture, dislocation, 
wear, other, and no reason registered 
[13]. In the LROI, aseptic acetabular 
loosening and aseptic femoral loos-
ening were combined into aseptic 
loosening. In the AOANJRR, lysis 
was merged with loosening, and 
implant breakage, incorrect sizing, 
leg length discrepancy, malposition, 
and pain were combined in the cat-
egory other. 
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Results

12,680 short-stem THAs were included, of which 9,328 (74%) 
were registered in the AOANJRR and 3,352 (26%) in the 
LROI. Short stems identified in the AOANJRR were C.F.P. 
(Waldemar Link, Hamburg, Germany), Collo-Mis (Lima-
Corporate, Udine, Italy), Mayo (Zimmer Biomet, Warsaw, 
IN, USA), Metha (B. Braun Aesculap, Tuttlingen, Germany), 
MiniHip (Corin, Cirencester, UK), MiniMax (Medacta Inter-
national, Castel San Pietro, Switzerland), Nanos (Smith & 
Nephew, London, UK), Optimys, Silent (DePuy Synthes, 
Raynham, MA, USA), and Taperloc Microplasty (Zimmer 
Biomet, Warsaw, IN, USA). From the LROI, C.F.P., Fitmore 
(Zimmer Biomet, Warsaw, IN, USA), GTS (Zimmer Biomet, 
Warsaw, IN, USA), Metha, Nanos, Optimys, Pulchra (Adler 
Orthro, Cormano, Italy), and Taperloc Microplasty were 
included. Median follow-up was 3.1 years (interquartile range 
[IQR] 1.3–5.4) for short-stem THAs performed in Australia 
and 1.8 years (IQR 0.7–4.5) for those performed in the Neth-
erlands. The most frequently used short stem in Australia was 
Taperloc Microplasty (n = 3,931), followed by Optimys (n = 
2,618) and MiniHip (n = 1,394). In the Netherlands, Fitmore 
(n = 1,530) and Optimys (n = 1,057) were most frequently 
used (Figure 1).

Patient, procedure, and prosthesis characteristics
The proportion of male patients was 51% in Australia, which 
was higher than in the Netherlands (40%). In both coun-
tries, the mean age was 63 years. Osteoarthritis was the most 
common diagnosis in both Australia (94%) and the Nether-
lands (91%). The proportion of patients with an ASA I score 
was lower in Australia (12% vs. 36%), whereas more patients 
in Australia had an ASA III–IV score than in the Netherlands 
(30% vs. 3.7%). Fewer patients in Australia were of normal 
weight (21% vs. 36%) or were pre-obese (36% vs. 43%), 
while patients with obese class 1 (24% vs. 17%), class 2 (10% 
vs. 2.2%), or class 3 (4.7% vs. 0.2%) were more prevalent 
in Australia than in the Netherlands. In both countries, the 
anterior approach was most frequently used (Australia: 64%, 
the Netherlands: 67%) followed by the posterior approach in 
Australia (30%) and the lateral approach in the Netherlands 
(21%). The most frequently used femoral head size was 36 

mm in Australia (58%), whereas a femoral head of 32 mm 
was more common in the Netherlands (71%). In Australia, 
a ceramic-on-polyethylene articulation was used in 53% of 

Table 1. Patient, prosthesis, and procedure characteristics of short-
stem THAs per country. Values are count (%) unless otherwise 
specified

	 AOANJRR	 LROI	 Standardized
Factor	 n = 9,328	 n = 3,352	 differences

Male sex	 4,799 (51)	 1,323 (40)	 0.24
 Missing	 0 (0.0)	 1 (0.0)	
Mean age (SD)	 63 (12)	 63 (10)	 0.02
 Missing	 0 (0.0)	 1 (0.0)	
Diagnosis			   0.16
 Osteoarthritis	 8,728 (94)	 3,059 (91)	
 Osteonecrosis	 258 (2.8)	 75 (2.2)	
 Dysplasia	 172 (1.8)	 133 (4.0)	
 Inflammatory arthritis	 69 (0.7)	 28 (0.8)		
 Other	 101 (1.1)	 45 (1.3)	
 Missing	 0 (0.0)	 12 (0.4)	
ASA score			   1.02
 ASA I	 1,074 (12)	 1,198 (36)		
 ASA II	 4,594 (52)	 2,000 (59)		
 ASA III–IV	 2,661 (30)	 125 (3.7)		
 Missing	 493 (5.9)	 29 (0.9)		
 Not registered in the 
    AOANJRR a	 506 	 –	
Body mass index 			   0.54
 Underweight (< 18.5)	 49 (0.6)	 11 (0.4)		
 Normal (18.5–24.9)	 1,624 (21)	 1,022 (36)		
 Pre-obese (25.0–29.9)	 2,728 (36)	 1,220 (43)
 Obese class 1 (30.0–34.9)	 1,849 (24)	 481 (17)
 Obese class 2 (35.0–39.9)	 764 (10)	 62 (2.2)		
 Obese class 3 (≥ 40.0)	 359 (4.7)	 5 (0.2)	
 Missing	 238 (3.1)	 32 (1.1)
  Not registered in the 
    AOANJRR b/LROI c	 1,717 	 519 	
Surgical approach			   0.97
 Anterior	 4,862 (64)	 2,249 (67)	
 Lateral	 372 (4.9)	 690 (21)	
 Posterior	 2,311 (30)	 368 (11)	
 Other	 0 (0.0)	 38 (1.1)	
 Missing	 87 (1.1)	 7 (0.2)	
 Not registered in the 
    AOANJRR b	 1,696 	 –		
Acetabulum cemented	 9 (0.1)	 99 (3.0)	 0.24
  Missing	 0 (0.0)	 1 (0.0)	
Femoral head size			   1.38
 22–28 mm	 1,470 (16)	 231 (6.9)	
 32 mm	 1,615 (17)	 2,388 (71)
 36 mm	 5,424 (58)	 662 (20)		
 ≥ 38 mm	 817 (8.8)	 13 (0.4)
 Missing	 2 (0.0)	 58 (1.7)
Articulation			   0.92
  Ceramic-on-ceramic	 2,425 (26)	 145 (4.3)		
 Ceramic-on-metal	 2 (0.0)	 0 (0.0)		
 Ceramic-on-polyethylene	 4,977 (53)	 2,878 (86)
 Ceramicised metal-on-
    polyethylene	 545 (5.8)	 19 (0.6)
 Metal-on-polyethylene	 1,377 (15)	 193 (5.8)		
 Missing	 2 (0.0)	 117 (3.5)	

AOANJRR: Australian Orthopaedic Association National Joint 
Replacement Registry; LROI: Dutch Arthroplasty Register. 
a Registered since 2012 in the AOANJRR. 
b Registered since 2015 in the AOANJRR. 
c Registered since 2014 in the LROI.
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THAs in 2021 in the Netherlands (Figure 2). 

Revision
1-year and 5-year revision rates were comparable in Australia 
and the Netherlands (Figure 3). The 1-year revision rate was 
1.9% (CI 1.6–2.2) for short-stem THAs in Australia and 1.6% 
(CI 1.2–2.1) for those in the Netherlands. The 5-year revision 
rate was 2.8% (CI 2.4–3.2) in Australia compared with 3.2% 
(CI 2.5–4.1) in the Netherlands. The 10-year revision rate was 
3.4% (CI 2.9–4.0) in Australia and 4.8% (CI 3.7–6.3) in the 
Netherlands, which did not differ statistically significantly (P 
= 0.3). A prosthesis specific analysis using the Optimys stem 
showed similar revision rates in both Australia and the Neth-
erlands (P = 0.8). At 5-year follow-up, the revision rate was 
2.8% (CI 2.0–3.9) in Australia and 2.4% (CI 1.5–3.8) in the 
Netherlands (Figure 4). 

Multivariable Schemper’s weighted Cox regression anal-
ysis with data from 2009–2021 adjusted for sex, age, and 
diagnosis revealed a higher risk of revision for short-stem 
THAs performed in the Netherlands than those performed in 
Australia (HR 1.8, CI 1.1–2.8). For the period 2015–2021, 

the risk of revision was similar for both countries (HR 0.9, 
CI 0.5–1.7), adjusted for age, sex, diagnosis, ASA score, 
BMI, and surgical approach. No differences were found in 
the adjusted risks for revision of short-stem THAs with an 
Optimys stem between Australia and the Netherlands in the 
period 2009–2021 (HR 0.8, CI 0.4–1.5) and 2015–2021 (HR 
0.9, CI 0.5–1.9) (Table 2). 

Reasons for revision
The most common reasons for revision within 1 and 5 years 
were aseptic loosening and peri-prosthetic fracture in Austra-
lia, and infection and aseptic loosening in the Netherlands. 
Revision within 1 and 5 years due to peri-prosthetic fracture 
was more prevalent in Australia (1-year: 0.6%, CI 0.5–0.8; 
5-year: 0.7%, CI 0.5–0.9) than in the Netherlands (1-year: 
0.1%, CI 0.0–0.3; 5-year: 0.1%, CI 0.0–0.3). In Australia, the 
5-year revision rate for infection was lower (0.3%, CI 0.2–0.5) 
compared with the Netherlands (0.8%, CI 0.5–1.2). Revision 
within 5 years for aseptic loosening was less common in Aus-
tralia (0.9%, CI 0.7–1.1) than in the Netherlands (1.5%, CI 
1.0–2.2) (Table 3).
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Figure 2. Annual incidence of short-stem THAs 
per 10,000 THAs by country.

Figure 3. Cumulative revision rates of all 
short-stem THAs registered in the AOANJRR 
(n = 9,328) and the LROI (n = 3,352). 

Figure 4. Cumulative revision rates of short-stem 
THAs with an Optimys stem registered in the 
AOANJRR (n = 2,618) and the LROI (n = 1,057). 

Table 2. Cox regression analyses for risk of revision of all short-stem THAs and short-
stem THAs with an Optimys stem per country

Factor	 Data from 2009–2021	 Data from 2015–2021
	 Crude	 Adjusted a	 Crude	 Adjusted a	 Adjusted b

 	 HR (CI)	 HR (CI)	 HR (CI)	 HR (CI)	 HR (CI)

All short stems			 
 AOANJRR	 1.0 (ref)	 1.0 (ref)	 1.0 (ref)	 1.0 (ref)	 1.0 (ref)
 LROI	 1.7 (1.1–2.7)	 1.8 (1.1–2.8)	 0.8 (0.5–1.3)	 0.8 (0.5–1.3)	 0.9 (0.5–1.7)
Optimys						    
 AOANJRR	 1.0 (ref)	 1.0 (ref)	 1.0 (ref)	 1.0 (ref)	 1.0 (ref)
 LROI	 0.8 (0.4–1.5)	 0.8 (0.4–1.5)	 0.7 (0.4–1.4)	 0.7 (0.4–1.5)	 0.9 (0.5–1.9)

For abbreviations, see Table 1.
a Adjusted for sex, age, and diagnosis. 
b Adjusted for a + BMI, ASA score, and surgical approach.

the procedures, which was less often than 
in the Netherlands (86%). A ceramic-on-
ceramic articulation was more frequently 
used in Australia than in the Netherlands 
(26% vs. 4.3%) (Table 1). 

Incidence
The annual incidence rate of short-stem 
THAs increased almost each year in Aus-
tralia during the study period, reaching 377 
per 10,000 THAs in 2021. In the Nether-
lands, this ranged between 15 and 77 per 
10,000 THAs in the period 2009–2018. The 
annual incidence rate increased from 128 
per 10,000 THAs in 2019 to 389 per 10,000 
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Discussion

Our collaborative registry study shows that patient, prosthesis, 
and procedure characteristics as well as revision rates of short-
stem THAs can be compared between the AOANJRR and the 
LROI, which increases our understanding of the differences 
in short stems used and the differences in patient population 
receiving short stems, but also shows similar revision rates 
between the two countries, although reasons for revision were 
different. However, difficulties were encountered when merg-
ing data from the two registers, such as differences in vari-
able classifications, the addition of variables to the registers 
in different years and potential misclassification. These dif-
ficulties were largely overcome by harmonizing the diagnosis 
and surgical approach, by applying a hierarchical structure to 
the reason for revision and by limiting the time interval for 
the multivariable Cox regression analyses. Short-stem THA 
patients in Australia were more often male, had a higher ASA 
score and BMI, were more likely to receive a 36 mm femoral 
head, and received a ceramic-on-polyethylene articulation less 
often than short-stem THA patients in the Netherlands.

The differences in sex and BMI between Australian and 
Dutch short-stem THA patients in this study appear more to 
reflect the differences in THA patients between the two coun-
tries than differences in short-stem THA patients. In Australia, 
45% of all THA patients are male, compared with 35% in the 
Netherlands [1,10]. However, the number of short-stem THA 
male patients was slightly higher in both countries compared 
with all THAs performed in Australia and the Netherlands. 
Australian THA patients are more likely to be obese than 
Dutch THA patients [1,10]. For both Australia and the Nether-
lands, the BMI of short-stem THA patients was comparable to 
that of all THA patients. 

In our study, there is a discrepancy in ASA score between 
Australia and the Netherlands. Comparing ASA score between 
countries can be complicated as there may be differences in 
the application of the scoring system. An explanation can be 
that orthopedic surgeons or anesthesiologists may experience 
advantages or disadvantages of over- or underestimating the 

reason for revision within 1 and 5 years. Revisions within 5 
years due to infection and aseptic loosening were registered 
more often in the Netherlands. This may be partly explained 
by the majority of the short-stem THAs being placed using the 
anterior approach. In Australia, the anterior approach is asso-
ciated with a higher rate of revision for early fracture, but a 
lower rate for infection in THAs for osteoarthritis [1]. Another 
reason may be that the higher BMI in Australia is associated 
with a higher fracture risk. However, using revisions to moni-
tor specific outcomes after THA may underestimate the true 
incidence of that specific outcome. Multiple registry studies 
have found an underreporting of up to 53% of peri-prosthetic 
joint infections (PJIs), as most national arthroplasty registers 
record revisions when at least 1 of the components has been 
replaced, removed, or added [16,17]. PJIs treated with reop-
eration without component exchange or treated nonopera-
tively are therefore not included in those registers. The same 
applies to peri-prosthetic fractures, as reoperations for internal 
fixation without component exchange are not included either. 
The number of complications after primary short-stem THAs 
treated with reoperation without component exchange or 
treated nonoperatively may differ between Australia and the 
Netherlands.

Short-stem THAs performed in Australia and the Nether-
lands had comparable revision rates in our study. However, 
after 10 years of follow-up, the revision rates of short-stem 
THAs in Australia seem to be slightly better than those in the 
Netherlands. The 10-year revision rate of short-stem THAs in 
Australia is also lower than that of all uncemented THAs per-
formed in Australia. At 10-year follow-up, the revision rate 
of all Australian uncemented THAs for primary osteoarthritis 
is 4.4% (CI 4.3–4.5) [1]. In the Netherlands, the performance 
of short-stem THAs is comparable to that of conventional-
stem THAs, as the 10-year revision rate of conventional-stem 
THAs is 4.5% (CI 4.4–4.6) [2]. 

In contrast, short-stem THAs in Australia had a lower risk 
of revision than those in the Netherlands between 2009 and 
2021. This can be explained by the types of short stems used 
in the Netherlands. In the Netherlands, the short stems used in 
the early years of the study performed less optimally, whereas 

Table 3. Revision within 1 and 5 years according to reason for revision of short-stem THAs regis-
tered per country

	 AOANJRR	 LROI
 	 Events	 Revision rate	 Events 	 Revision rate
Factor	 ≤ 5 years	 1 year	 5 years	 ≤ 5 years	 1 year	 5 years

Infection	 26	 0.3 (0.2–0.4)	 0.3 (0.2–0.5)	 19	 0.4 (0.2–0.7)	 0.8 (0.5–1.2)
Aseptic loosening	 67	 0.6 (0.5–0.8)	 0.9 (0.7–1.1)	 30	 0.6 (0.3–0.9)	 1.5 (1.0–2.2)
Peri-prosthetic fracture	 60	 0.6 (0.5–0.8)	 0.7 (0.5–0.9)	 4	 0.1 (0.0–0.3)	 0.1 (0.0–0.3)
Dislocation/instability	 26	 0.2 (0.1–0.3)	 0.3 (0.2–0.5)	 7	 0.2 (0.1–0.5)	 0.2 (0.1–0.5)
Wear	 1	 0.0 (0.0–0.0)	 0.0 (0.0–0.1)	 0	 –	 –
Other	 34	 0.2 (0.1–0.3)	 0.5 (0.4–0.8)	 7	 0.1 (0.0–0.3)	 0.3 (0.1–0.7)
No reason registered	 0	 –	 –	 4	 0.1 (0.0–0.2)	 0.2 (0.1–0.5)
 
For abbreviations, see Table 1.

ASA score, leading to between-
country variations in ASA score 
[15]. Furthermore, the higher BMI 
of Australian short-stem THA 
patients may explain the higher 
ASA scores in Australia, as ASA 
and BMI are linked.

Revision within 1 and 5 years 
according to reason for revision 
differed slightly between short-
stem THAs performed in Austra-
lia and in the Netherlands in this 
study. In Australia, peri-prosthetic 
fractures were a more common 
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today’s predominant short stems, including Fitmore and Opti-
mys, have a similar risk of revision to conventional stems [2]. 
This is reflected by the comparable risks for revision of all 
short-stem THAs performed between 2015 and 2021 in Aus-
tralia and the Netherlands. 

The mid-term revision rates of short-stem THAs performed 
in Australia and the Netherlands are in line with those per-
formed in Germany. The German Arthroplasty Register exam-
ined overall revision rates of 17,526 short-stem THAs and 
found a 5-year revision rate of 2.9% (CI 2.4–3.5). Stratified 
analyses by short stem type showed a revision rate of 1.8% 
(CI 1.5–2.2) for Optimys at 5-year follow-up [18]. 

Limitations 
The adjusted revision rates may be biased due to harmoniza-
tion and possible misclassification of, for example, the ASA 
score. Consequently, the differences in revision rates between 
Australia and the Netherlands may be over- or underestimated 
[19]. Moreover, the use of registry data, which is collected as 
part of the usual care process to increase quality of care, is 
limited by the number of variables collected. Therefore, there 
is residual confounding in this study, as the multivariable Cox 
regression analyses were limited to sex, age, diagnosis, BMI, 
ASA score, and surgical approach. Potential confounders, such 
as physical activity, type of hospital, or hospital volume, could 
not be included in the analyses. Although perceived quality of 
life, pain, and physical functioning are as important as revi-
sion rates to measure the success of a THA, this study did not 
include data on patient-reported outcome measures (PROMs), 
as PROM data collection started in 2018 in the AOANJRR 
and in 2014 in the LROI [10,20,21]. Finally, the follow-up of 
the study was relatively short, especially in the Netherlands 
where the median follow-up was 1.8 years. 

Conclusion
Despite differences in short stems used and patient population, 
short-stem THAs in Australia and the Netherlands appear to 
have comparable crude and adjusted revision rates, which are 
acceptable at 10 years of follow-up. Although it is feasible 
to compare short-stem THAs between the AOANJRR and 
the LROI, difficulties in merging data from the two registries 
should be considered, which can be largely overcome by har-
monization of terminology.
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