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Summary

Introduction. Arthroplasty registries are widely recognized as an effective tool, providing 
a constant flow of data that can guide the clinical practice of orthopedic surgeons. Despite 
their usefulness, their implementation in Italy has historically proved to be laborious. In fact, 
many surgeons are unwilling to participate, claiming as reason for this inertia the additional 
work needed in an already overloaded clinical practice.
Material and methods. Five operators from five different hospitals without any previous 
experience with arthroplasty registries entered all the data relevant to the joint replace-
ments performed in their structures in a dedicated online platform and measured the time 
needed for any input. The learning curve for each operator was then drawn.
Results. After the input of 20 procedures, all operators reached a plateau of about 2-3 min-
utes to record a single intervention.
Conclusions. The modest amount of time required to compile registry data sheet should 
not represent a limitation for surgeons to enter the information into a national registry.
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Introduction

Joint registries have played an important role in the development of hip and knee 
arthroplasty and are now widespread in the international orthopedic world 1. Swe-
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den was the leader in the organization of reliable joint regis-
tries, starting an organic data collection process in the 1970s. 
Registries were initially conceived as a tool to guide the sur-
geon in choosing the implant in an era in which the number 
of procedures performed was low and limited to a few highly 
specialized centers. Since then, registries quickly turned into 
an invaluable source of clinical data and a milestone for evi-
dence-based medicine (EBM) 2, guiding therapeutic choices 3 
and strategies 4, and encouraging the start of national registries 
in many countries (Finland, Norway, Denmark, New Zealand, 
Australia, United Kingdom) 5,6. Registries are also widely used 
to perform prospective assessments for medium- and long-
term health planning strategies. In Italy, some registries were 
started on a voluntary initiative of individual regions 7. Howev-
er, in 2005 Orthopedic surgeon community launched a project 
to collect and organize data from individual regions that led to 
the establishment of a national registry (Registro Italiano Ar-
troProtesi, RIAP), producing a single annual report since 2015. 
Considerable progress has been made since the start of the RI-
AP project, even if full coverage and completeness of data col-
lection from the entire nation is still far from reality. The rea-
sons for this delay are manifold: while surgeons complain of 
work overload due to the input of data, the constant changes in 
the bodies in charge also slowed down the implementation of 
a standardized methodology and the consolidation of adequate 
know-how. Furthermore, the lack of incentives renders hospi-
tals little interested in collaborating voluntarily. Some regions 
have introduced reimbursement schemes linked to the entry of 
registry data, rapidly achieving remarkable completeness per-
centages 8. The issue of overwork for surgeons is a more com-
plex topic. It is undeniable that in many Italian structures the 
chronic lack of staff makes it difficult to fulfill normal bureau-
cratic obligations. However, in a previous study we demon-
strated that after a fast learning curve less than 3 minutes are 
necessary to enter data for a primary case 9. It is undeniable that 
in many Italian structures the chronic lack of doctors makes it 
difficult to fulfill normal bureaucratic obligations. In this study 
we standardized the data collection procedure to quantify the 
learning curve of different operators in different orthopaedic 
centers timing the data imputing for the first 100 cases (50 hips 
and 50 knees arthroplasties).

Materials and methods

Data for a total of 500 primary and revision procedures were 
collected retrospectively by 5 different operators in 5 different 
facilities linked to the Orthopedic Residency program of the 
University of L’Aquila in Italy for a total of 50 total hip arthro-
plasties (THA) and 50 total knee arthroplasties (TKA) for each 
operator. None of the operators had any previous experience in 
registry data collection. Time of input for every data collecting 
timing was measured and the learning curve of each opera-
tor was drawn. Both election and trauma cases were included. 

The time needed for each input was measured and the learning 
curve of each operator was drawn.

Results

The data proved to be highly homogeneous, with the learning 
curves of four of five structures basically superimposable. The 
learning curve showed a plateau after about 20 cases by all 
operators, with a reduction of the initial entry times ranging 
between 25 and 40%. Average entry time for all the procedures 
was around 2.5 minutes. There were no significant differences 
in the entry times between primary THA (Fig.  1) and TKA 
(Fig. 2), but revision cases required an additional 45% to 61% 
time compared to primary cases. Just a single operator took on 
average 40% longer.

Figure 1. Flowcharts of primary THA (a) and TKA (b) 
show a plateau after about 20 cases with a substantial 
reduction of entry times to collect data according to the 
RIAP protocol.
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Discussion

Our study clearly showed that, to successfully enter in the reg-
istry the data relating to a single case, about 2.5 minutes of ad-
ditional work are required in standardized settings after a negli-
gible learning curve. It has to be highlighted that, initially, none 
of the residents were familiar with either the RIAP or the data 
entry program. Among the five operators considered, the results 
produced by four are substantially superimposable. Only one 
operator showed entry times about 40% higher than the others. 
This is probably because he had to manually enter the codes of 
some components not yet available in the device database inte-
grated in the RaDaR platform (and to signal to RIAP that they 
are missing), or had to register a higher number of devices, as 
happens for revision procedures. In fact, data entry time increas-
es in a directly proportional way with the number of components 
to be registered. However, it is important to highlight that the 
time spent to signal to RIAP a missing device is capitalized for 
the subsequent registrations. Thanks to these inputs, the process 
managed by RIAP that continuously update the device database 
has allowed in a few years to increase its compliance to more 
than 90% of all the product codes contained within the regis-
try  10. Leaving the discussion on incentives and deterrents for 
registry to be treated elsewhere, based on our results we believe 
that the requested additional time does not justify the low partic-
ipation in data collection and that the possibility of contributing 
to a data source of such reliability should represent a sufficient 
incentive for all surgeons dedicated to arthroplasty. 

Conclusions

The strengthening and enrichment of RIAP with high level of cov-
erage and completeness represents a need that cannot be further 
delayed for the Italian Orthopedic community. The small amount 
of extra resources needed for the collection of a solid know-how 
and the very rapid learning curve of an operator do not justify the 
inertia of many among surgeons and healthcare facilities. There-
fore, to reach high levels of coverage and completeness, it is es-
sential to introduce an appropriate system of incentives to sensi-
tize surgeons to the use of RIAP. Moreover, further multicenter 
and case studies are also needed to verify any discrepancies in the 
learning curves for other joints not considered in this study.
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