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Guest editorial

Refl ections on the RSA guidelines 

Roentgen stereogrammetric analysis/radiostereometric analy-
sis (RSA) is an internationally accepted and validated surro-
gate marker for long-term primary joint replacement outcome 
in terms of aseptic loosening and its positive effect on patient 
safety even echoes through in national joint registries (Ryd 
1986, Nelissen et al. 2011, Kärrholm 2012). The history of 
RSA dates back to the time when X-rays were discovered, 
when Davidson and Hedley determined the 3-D position of 
a pin that was radiographed on the same radiograph by two 
separate x-ray sources (Davidson and Hedley 1897). Modern 
RSA dawned in the 1970s and has fi rst been reported by Göran 
Selvik in his thesis (Selvik 1989). In 2005 a landmark paper 
in the fi eld of RSA was published by an international group 
of RSA experts: “Guidelines for standardization of radioste-
reometry (RSA) of implants”, also referred to as “The RSA 
guidelines” (Valstar et al. 2005). Presently, this paper counts 
over 400 citations in google scholar (accessed 19-02-2020). 
Although this number of citations is impressive, the measur-
able impact on the reporting quality of RSA studies is even 
more impressive. Since its publication, the reporting quality 
of RSA studies has greatly improved; Madanat et al. (2014) 
have shown that the proportion of RSA studies with high 

reporting quality increased almost 3-fold in the period 2006-
2011 compared to the period before the RSA guidelines were 
published. The RSA guidelines also formed the foundation for 
the ISO standard ISO 16087:2013: Implants for surgery — 
Roentgen stereophotogrammetric analysis for the assessment 
of migration of orthopaedic implants (ISO 16087:2013). This 
ISO standard facilitated further optimization and profession-
alization of RSA research. Additionally, some of the recom-
mendations in the RSA guidelines on e.g. the use of signed 
values, the rationale for using (or not using) Maximal Total 
Point Motion (MTPM) and the timing of the fi rst postopera-
tive examinations are still very relevant today. 

The importance of adequate reporting is being recognized 
across all fi elds of health care research. Reporting guidelines 
are considered vital for achieving and maintaining high stan-
dards in reporting healthcare research and avoiding waste in 
the production and reporting of research (Altman and Simera 
2016). As such, reporting guidelines specify the minimum 
information that is needed for a reader to get a clear and com-
plete picture of what was done, what was found and what the 
results mean, so the study can be completely understood, rep-
licated, appraised and the results be interpreted in the correct 
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ABSTRACT   There is a need for standardization of 
radiostereometric (RSA) investigations to facilitate com-
parison of outcome reported from different research 
groups. In this document, 6 research centers have 
agreed upon standards for terminology, description 
and use of RSA arrangement including radiographic 
set-up and techniques. Consensus regarding minimum 
requirements for marker stability and scatter, choice 
of coordinate systems, and preferred way of describing 
prosthetic micromotion is of special interest. Some notes 
on data interpretation are also presented. Validation of 
RSA should be standardized by preparation of proto-
cols for assessment of accuracy and precision. Practical 
issues related to loading of the joint by weight bearing 

or other conditions, follow-up intervals, length of follow-
up, radiation dose, and the exclusion of patients due to 
technical errors are considered. Finally, we present a 
checklist of standardized output that should be included 
in any clinical RSA paper.

This document will form the basis of a detailed stan-
dardization protocol under supervision of ISO and the 
European Standards Working Group on Joint Replace-
ment Implants (CEN/TC 285/WG4). This protocol will 
facilitate inclusion of RSA in a standard protocol for 
implant testing before it is released for general use. Such 
a protocol—also including other recognized clinical out-
come parameters—will reduce the risk of implanting 
potentially inferior prostheses on a large scale. �
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context (Altman and Simera 2016). It is important to realize 
that although high reporting quality is required to judge the 
methodological quality of a study, high reporting quality does 
not mean the methodological quality is high as well. Perfectly 
reported studies may be poorly designed and poorly executed 
and vice versa. For example, a lost to follow-up of 50% in a 
study indicates poor methodological quality. However, when 
this fact is clearly reported, indicating high reporting quality, 
it allows the readers to adequately appraise the methodologi-
cal study quality. Hence, high reporting quality is a prerequi-
site to judge the methodological quality of a study. 

Regarding RSA studies, the reporting quality has improved, 
but further improvement is possible and necessary (Madanat 
et al. 2014). In a recent review on migration in total knee 
replacements it became apparent that RSA studies could ben-
efit from further improvement in the reporting of especially 
the migration results and precision as determined by double 
examinations: only 19 of 53 included studies reported preci-
sion as determined by original double examinations (Pijls et 
al. 2018). Clinicians, researchers, clinical guide line develop-
ers, systematic reviewers and patients would greatly benefit 
from standardized and complete reporting of prosthetic migra-
tion e.g. the mean migration, the number of RSA examina-
tions for each follow-up and detailed description of the type of 
prosthesis and fixation method.

To further improve reporting and transparency it should 
become standard practice to register RSA studies (including 
case series and cohorts) in a trial registry e.g. at clinicaltrials.
gov before start of the study and data-analysis, as is common 
practice for randomized controlled trials. Although study 
registration is not yet compulsory for RSA cohorts and case-
series, proper study registration of such studies would ensure 
assessment of publication bias especially when the migration 
of new prostheses exceed the unacceptable thresholds.

The RSA guidelines have greatly enhanced reporting of 
RSA studies and have paved the way for further improve-
ments especially regarding the reporting of migration results 
and study registration in trial registries. 
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