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Progress in technique, technology, and available surgical
tools have elevated the role of robotics in kidney trans-
plantation (KT) [1–4]. Following the standardisation of
the technique in the living donor (LD) setting, a number
of European centres with large experience in both KT
and robotic surgery have recently implemented robot-
assisted kidney transplantation (RAKT) in several clinical
scenarios [5]. However, there is a lack of evidence regard-
ing the pattern of RAKT utilisation in the real-life setting.

To fill this gap, we queried prospectively maintained
databases from seven European referral KT centres to iden-
tify patients who underwent KT from LDs or deceased
donors (DDs) between January 2017 and December 2022.
A joinpoint analysis was performed to assess the trend of
RAKT adoption within the study period [6], estimating the
annual percentage change (APC).

Overall, 4220 KTs were included, of which 860 (20.4%)
were from LDs. The main characteristics of KT centres
included in the study are reported in Supplementary Fig-
ure 1 and Supplementary Table 1.

The joinpoint regression analysis showed an upward
trend of the proportion of RAKTs, rising from 6% in 2017
to 11% in 2022 (APC2017–2022 = 15.24 [95% confidence
interval {CI} 6.27; 24.97]; Fig. 1). These results were
mainly driven by the implementation of RAKT in the LD
setting, where the proportion increased over time, from
18% in 2017 to 44% in 2022 (APC2017–2022 = 20.09 [95%
CI: 12.73; 32.15]). Conversely, RAKTs from DDs showed
markedly different dynamics, with consistently low pro-
portions (1–2%) throughout the study period (APC = –
11.42 [95% CI –22.76; 7.51]). Our data offer several
insights to contextualise the current role of robotics in
the field of KT. The increasing adoption of RAKT during
the last years at referral European centres is in line with
the trend of robot-assisted procedures spread across var-
ious urological fields. These results are mainly driven by
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the LD setting, where the proportion of RAKTs reached
almost the half of all KTs. Notably, after the COVID-19
pandemic, which inevitably affected KT activities from
LDs, 80/180 (44%) RAKTs were performed in 2022, show-
ing a significant upward trend over time. Conversely,
despite the potential advantages of robotics for fragile
patients (ie, faster recovery), the limited number of RAKTs
in the context of DDs highlights significant issues. First,
logistical and organisational barriers are hindering the
widespread adoption of robotics in this field (ie, unavail-
ability of robotic platform and/or dedicated robotic surgi-
cal teams) [5]. The second issue is the potential
difficulties in recruiting robotic surgeons trained in KT
out of the LD setting. In this regard, the establishment
of standardised training programmes endorsed by KT
and urological communities for RAKT is still an unmet
clinical need and represents a relevant challenge, even
in robotic high-volume referral centres. Third, although
robotics has become prominent in various urological pro-
cedures, its financial implications for healthcare systems
remain a concern. However, the introduction of new
robotic platforms in the upcoming years may contribute
to a reduction in overall costs.

Despite its limitations (including the retrospective
design, inclusion of referral centres, and lack of granular
clinical data and a standardised decision-making process
to select RAKT candidates), our study shows a rising trend
of RAKT adoption in the LD setting [3], while its role in
the DD setting is still marginal and should be an object of
further investigation.

Relying on the largest and most updated series on RAKT
across European KT centres, our data provide the first
‘‘snapshot’’ of the current penetrance of RAKT in KT practice.
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Fig. 1 – Graphical overview of the joinpoint analysis assessing the trend of robot-assisted kidney transplantation (RAKT) between 2017 and 2022 in the overall
study cohort and stratified according to donor type (living and deceased donors). APC = annual percentage change; CI = confident interval; KT = kidney
transplantation; RAKT = robot-assisted kidney transplantation. * p < 0.05.
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