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Abstract

Proctoring may facilitate a safe transition to robotic-assisted partial nephrectomy (RAPN) for centres performing open
(OPN) and laparoscopic partial nephrectomies (LPN). This study compared the 5-year outcomes of RAPN, initiated with a
team-based proctorship, with OPN and LPN. Following an observation course at the proctor’s institution and a 3-surgeon
performance of proctored RAPN in August 2014, a review of 90 RAPN, 29 LPN and 43 OPN consecutively performed by
the same team from 2013 to 2019 at National University Hospital, Singapore was conducted. Peri-operative data, functional
and oncological outcomes were compared amongst the three groups. Most cases were performed robotically after 2015 with
comparable baseline characteristics in all groups. Median RENAL Nephrometry Score was not significantly different between
RAPN (8 [IQR 6, 9]) and OPN (9 [IQR 7, 10]) (P=0.12) but was significantly lower for LPN (7 [IQR 5, 8]) compared to
RAPN (P=0.002). RAPN achieved the lowest blood loss (226 ml vs.348 ml and 263 ml for OPN and LPN respectively,
P=0.02), transfusion rate (3% vs.21% and 17% respectively, P=0.003) and median length of stay after surgery (4 vs.6 and
5 days respectively, P=0.001). Complication rates, warm ischemic times were similar between the three approaches with no
differences in 1-year and long-term renal function. The rate of positive surgical margin was 8%, 8% and 3% for RAPN, LPN
and OPN, respectively (P =0.76), with a single recurrence in each arm. Despite modest hospital volume, a team-based proc-
torship facilitated the transition to the Da Vinci robotic platform to perform partial nephrectomies of equivalent complexities
as open surgery, achieving improved perioperative outcomes, while maintaining oncological and kidney functional results.
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Introduction

Robotic partial nephrectomy (RAPN) has been performed
with increasing numbers for the treatment of renal masses
and good outcomes have been reported at high-volume
centres. Data from these centres, reviewed in recent meta-
analyses, demonstrate superior outcomes in RAPN when
compared to laparoscopic (LPN) and open partial nephrecto-
mies (OPN) [1-3]. However, it is unclear these benefits can
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be translated to lower volume centres starting their RAPN
programs. A ‘real world’ plan to adopt robotic surgery for
partial nephrectomies (PN) is increasingly needed in the cur-
rent era of increased attention on volume-dependent out-
comes [4].

Surgical Proctorship refers to the observation by a proctor
for the assessment of skills and knowledge of the surgeon
during the initial learning curve of a surgery for the purposes
of privileging [5]. The learning curve for RAPN has been
reported to be shorter than LPN (about 2 dozen cases) for an
experienced surgeon [6, 7]; hence, RAPN may be an ideal
procedure for proctoring to evaluate surgical competency for
the safe introduction of a RAPN program in a centre with
prior experience in OPN, LPN and robotic assisted prosta-
tectomies (RAP). Currently, there are no guidelines for cer-
tifying proctors or what a robotic surgical proctorship entail.

At the National University Hospital (NUH), Singapore,
RAPN was started in August 2014 following a team-based
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proctorship with an expert proctor. This study aims to assess
our 5-year experience of RAPN, kickstarted by the proctor-
ship, by comparing centre specific outcomes before and after
the adoption of the Da Vinci Si robotic platform (Intuitive
Surgical, Sunnyvale, CA).

Materials and methods

Following Institutional Review Board’s approval, a ret-
rospective analysis of clinical data from an institutional
nephrectomy database (NUH/2010-0079) was performed
for all consecutive PN cases between 2013 and 2019. This
period overlapped the period when RAPN was introduced.
All surgeries were performed by a team of 3 surgeons who
were fellowship trained in RAP and OPN or in LPN and
OPN. The surgeon in charge of each patient was designated
console surgeons with other members rotating as bedside
assistant.

The team-based proctorship included a 1-day live sur-
gery observation course by the 3 surgeons at the proctor’s
institution (Severence Hospital, Korea) (http://robotmis.
iseverance.com/training/brochure/Urology.pdf). Two surgi-
cal cases were then performed under proctorship in August
2014 at NUH. All RAPN cases were performed transperito-
neally using the da Vinci Si Surgical System with standard
4 arm multiport technique [8], with full arterial clamping
and selective venous clamping. Unclamping was performed
only after renorrhaphy was completed for both the inner
medullary and outer cortical closure using the sliding-clip
renorrhaphy technique.

An important feature of the team-based proctorship was
close communication between the team and proctor surgeon
pre-operatively. Online case selection before the operative
date ensured that suitably difficult cases were selected and
facilitated discussion of the surgical strategy, operative
equipment, theatre, and nursing staff set up. The proctor
also previewed the surgical videos of LPN performed by the
learner surgeons to understand the team’s ‘level’ and to dis-
cuss on nuanced differences in the robotic and laparoscopic
techniques. These preparations optimised the opportunities
for the team to complete both proctored surgeries them-
selves. A fourth important feature was a debrief session with
follow-up online discussions to ensure the program takes off.

Data analysis

To assess the long-term performance of the surgical team
on RAPN following the proctorship, all PN patients from
2013 to 2019 were divided into three groups (OPN, LPN
and RAPN) for purposes of comparison. Demographic and
clinical characteristics of the patients were summarized
using frequencies and percentages for categorical variables,
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means and standard deviations for normally distributed con-
tinuous variables and median and interquartile range (IQR)
for skewed continuous variables. Data captured included
tumour complexity based on RENAL Nephrometry score
(RNS) [9], operative time, warm ischemic time (WIT), esti-
mated blood loss (EBL), length of stay (LOS), estimated
glomerular filtration rate (¢GFR), new-onset chronic kidney
disease (CKD), complications according to Clavien—Dindo
classification [10], pathological cell type, grade, stage and
margin status. Operative time was defined as the time from
first incision to the completion of skin closure and included
docking and undocking of the robot. WIT was defined as the
time from initial vascular clamping until removal of the final
arterial clamp. EGFR was calculated using the CKD-EPI
equation [11], and patients were classified as having CKD
if eGFR was less than 60 mls/min/1.73m? [12]. Fisher’s
exact test, Chi-square test, independent two-sample ¢ test
or one-way ANOVA for 3 samples were used for statisti-
cal analysis. For non-parametric data, Wilcoxon rank sum
and Kruskal-Wallis test were used for two and three sample
comparison of the medians respectively. Kaplan Meier sur-
vival analysis for new-onset CKD and local recurrence was
compared between the 3 surgical approaches using log-rank
test. All statistical analyses were generated using STATA
software, version 11 (StataCorp LP, College Station, USA).

Results

Baseline characteristics and tumor complexity

There was a total of 169 PN performed for small renal
masses (SRM) during the period 2013-2019, including a

total of 43 OPN, 29 LPN and 90 RPN. After the proctor
program, Fig. 1 shows a clear trend towards an increasing
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Fig. 1 Bar chart showing a number of PN cases yearly at NUH from
2013 to 2019 for the three different surgical platforms
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number of RAPN and decreasing LPN and OPN over the
years, with the majority of PN performed robotically by
2016. The use of the robotic platform after proctorship may
have also contributed to the overall increase in numbers of
PN performed at our institution, qualifying it as a medium
volume centre with 15-23 cases a year [4]. As a result of
subspecialty and prior fellowship training in kidney surgery
but minimal robotic experience, author HYT performed the
majority of the PN cases (OPN n=22, 51%, LPN n=28,
97% and RAPN n=68, 76%). Authors EC and LT, who were
primarily robotic prostatectomy, did the remaining cases as
primary surgeons. However, all three rotated as bedside
assistant surgeons for RPN during the study period.

Table 1 shows no significant differences in the distribu-
tion of pre-operative patient demographics, co-morbidities,
surgical side, body mass index, pre-operative renal function
between the approaches, except that a greater proportion of
RAPN patients were Chinese (68%). Two RAPN patients
had solitary functioning kidneys. Median RNS was sig-
nificantly lower (P =0.002) between LPN (7 [IQR 5, 8])
and both other groups but it was not significantly differ-
ent (P=0.12) between OPN (9 [IQR 7, 10] and RAPN (8
[IQR 6, 9]). Similarly, a significantly greater proportion
(P=0.005) of patients undergoing LPN (48%) was of low
complexity (RNS4-6) compared with OPN (12%) and RAPN
(30%). However, the distribution of cases in the 3 RNS com-
plexity categories was not significantly different (P=0.07)
between OPN and RAPN alone. Mean radiological tumour
size was significantly larger in the open group compared to
both minimally invasive groups but there were no differences
in tumour polar locations, the proportion of cystic tumours
and multiple arteries.

Perioperative and renal function outcomes (Table 2)

Although operative time was not significantly different
between all 3 groups, RAPN took significantly longer than
OPN by an average of 24 min (P =0.03). There were 3 con-
versions to open in the LPN (10%) and 1 conversion to radi-
cal nephrectomy in RAPN group (1%). Significantly, RAPN
achieved the lowest mean estimated blood loss (226 ml vs.
348 ml and 263 ml for OPN and LPN respectively, P=0.02
for RAPN vs. OPN); this corroborated with a significantly
lower haemoglobin drop on post-operative day 1 (1.7 g/dL
vs. 2.5 g/dL and 2.4 g/dL for OPN and LPN respectively,
P =0.004) and lower perioperative blood transfusion rate
than both OPN and LPN (3% vs. 21% and 17% respectively,
P=0.003). Although overall complication rates were simi-
lar in the three groups (approximately 30%, P=NS), the
proportion of complications that was Clavien III was lower
in the RAPN (21% of 29 complications) compared with the
other approaches (31% of 13 complications in OPN and 50%
of 8 complications in LPN, P=0.05). There were no Clavien

IV and above complications. Median length of hospital stay
was 4 (IQR 3, 5) days in RAPN, compared with OPN (6
[IQR 6, 8] days) and LPN (5 [IQR 4, 6] days), (P=0.001).

Mean WIT was comparable between the three approaches
(approximately 30 min, P=NS). The proportion of cases
achieving WIT below 20 min (11% vs. 21% and 17%
respectively, P=0.3) and 30 min (59% vs. 51% and 59%
respectively, P =0.4) for RAPN, OPN and LPN was not sta-
tistically different. Clinically, the resultant drop in kidney
function by eGFR on 1 day and 1 year post surgery was
also equivalent. Although the proportion of patients with
new-onset CKD at the end of 1 year was apparently lower
in the RAPN group (3% vs. 16% in OPN and 12% in LPN),
the longer-term survival of patients without CKD at the end
of follow up (1st May 2020) was comparable in the three
groups (log rank P =0.29) despite the longer follow up
period for OPN patients.

Figure 2 shows the trend over consecutive groups of
30 cases for median operative, estimated blood loss and
WIT for RAPN only group in a bar chart. The chart shows
improvement and gradual stabilization of these parameters
over with each group of 30 cases.

Oncological outcomes

A total of 23 patients (13.6%) had benign tumours on final
histology and were excluded from our analysis on oncologi-
cal outcomes (Table 3). Histological findings were similar
in all 3 approaches with predominantly clear cell carcinoma
histology. Pathological tumour size was significantly larger
(P<0.001) for the OPN (mean 3.7 cm) compared to RAPN
and LPN (2.6 cm and 2.1 cm respectively). This meant a dif-
ference in the distribution of the tumour’s pathological stage
between pTla and pT1b between the three arms. However,
the proportion of pT3a stage cancers was equivalent between
OPN and RAPN (8% and 7% respectively). Importantly, the
rate of positive surgical margin was not different between
the 3 groups (8% for RAPN vs. 8% for LPN and 3% for
OPN, P=0.76) with a resultant low recurrence rate of a
case in each arm at the end of follow up period (1st May
2020), as shown by the Kaplan—Meier curves in Fig. 3 (log
rank P=0.45). These recurrences were detected on routine
follow-up and managed with radical nephrectomy.

The margins, ischemia and complications (MIC) score
had been proposed as a new system for evaluating ideal out-
comes achievements in partial nephrectomies [13]. Accord-
ing to this system, an ideal PN is accomplished when surgi-
cal margins are negative, WIT < or=20 min and no major
(Clavien—Dindo grade III-1V) complications were observed.
The proportion of cases achieving MIC success was 10%,
14% and 17% for RAPN, OPN and LPN respectively,
P=0.42.
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Table 1 Table showing pre-

operative patient demographics, Variable Category Open Laparoscopic | Robotic P
clinical history and tumour
characteristics of all patients N 43 29 90
undergoing PN at NUH from
2013 to 2019 Age, Years Mean + SD 58.0+12.2 57.9+13.8 57.0+11.7 | 0.90
Gender, N Male 32 (74%) 23 (79%) 60 (67%) | 0.36
Race, N Chinese 25 (58%) 13 (45%) 61(68%) | 0.008
Malay 10 (23%) 7 (24%) 6 (7%)
Indian 3 (7.0%) 7 (24%) 8 (9%)
Others 5 (12%) 2 (7%) 15 (17%)
Kidney side, N Right 25 (59%) 20 (69%) 51 (57%) 0.50
ASA, N 1 2 (5%) 1(3%) 8 (9%) 0.12
2 33 (76%) 18 (62%) 70 (78%)
3 8 (19%) 10 (35%) 12 (13%)
Past Medical History, N Diabetes 10 (23%) 6(21%) 24 (27%) 0.78
Hypertension 23 (54%) 17 (59%) 55(61%) 0.71
Heart Disease 9 (21%) 8 (28%) 13 (15%) 0.27
Nephrolithiasis 2 (5%) 0 (0%) 9 (10%) 0.14
Smoker, N No 31 (72%) 19 (66%) 67 (74%) | 0.62
Body Mass Index Mean + SD 25.7 4.6 25.0+4.0 26.9+4.4 0.09
Pre-Operative eGFR, mls/min/1.73m? Mean + SD 83.0+23.3 85.1+23.6 88.7+20.2 0.35
Pre-Op eGFR<60 mls/min/1.73m?, N 7 (16%) 4 (14%) 9 (10%) 0.6
Radiological size (cm) Meanzt SD 4.4+3.9 2.6x1.2 2.9+1.5 | <0.001
RENAL Score Median [IQR] 9[7,10] 7[5,8] 8[6,9] 0.002
RENAL Score [Open vs. Robot] Median [IQR] 9(7,10] 8[6,9] 0.12
Complexity Low (4-6) 5 (12%) 14 (48%) 27 (30%) | 0.005
Moderate (7-9) | 27 (63%) 14 (48%) 43 (48%)
High (10-12) 11 (25%) 1 (4%) 20 (22%)
Complexity (Open vs. Robot) Low (4-6) 5(12%) 27 (30%) 0.07
Moderate (7-9) 27 (63%) 43 (48%)
High (10-12) 11 (25%) 20 (22%)
Tumor Location Upper 18 (42%) 7 (24%) 18 (20%) 0.35
Middle 19 (44%) 9 (31%) 42 (47%)
Lower 6 (14%) 13 (45%) 30 (33%)
Cystic, N 3 (7%) 5 (17%) 14 (16%) | 0.32
Multiple Arteries, N 7 (16%) 4 (14%) 22 (24%) 0.54

Blacked-out laparoscopic column shows the direct comparison between open and robotic only
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Table 2 Table showing Variable Category Open Laparoscopic Robotic P
perioperative and renal function
outcomes of all patients N 43 29 90
undergoing PN at NUH from
2013 to 2019 Operative Time (Min) Mean + SD 223.9+52 234.1+£55.0 247.3+61.8 0.09
Operative Time (Min) Mean + SD 223.9452 247.3161.8 0.03
Open vs. Robot
Estimated Blood Loss (ml) Mean + SD 348+408.2 263.3+292.3 226.1+199.1 0.08
Estimated Blood Loss (ml) Mean + SD 348+408.2 226.1+199.1 0.02
Open vs. Robot
HB Drop POD1 (g/dL) Mean + SD 2.5+1.4 2.1+1.6 1.7+1.0 0.004
Blood Transfusions 9 (21%) 5 (17%) 3(3%) 0.003
Complications Overall 13 (30%) 8 (28%) 29(32%) 0.89
Clavien | 4(31% of 13) 2 (25% of 8) 21(72%0f29) | 0.05
Clavien Il 5 (38%) 2 (25%) 2 (7%)
Clavien Illa 1(8%) 2 (25%) 4 (14%)
Clavien lllb 3(23%) 2 (25%) 2 (7%)
Length of Stay (days) Median 6 [6,8] 5 [4,6] 4[3,5] 0.001
[1QR]
Warm Ischemic Time (Min) Mean + SD 30.1+15.9 29.8+15.9 30.4+10.5 0.98
WIT<20 min N 9 (21%) 5(17%) 10(11%) 0.3
WIT<30 min N 22(51%) 17(59%) 53 (59%) 0.4
eGFR POD1, Mean + SD 64.7+23.2 74.4+24.1 71.5+22.5 0.19
mls/min/1.73m?
eGFR Drop POD1, Mean + SD 18.3+15.2 10.7+10.2 17.1+16.3 0.08
mls/min/1.73m?
eGFR Drop 1 Year, Mean + SD 12.3+16.2 10.3+9.4 8.149.3 0.30
mls/min/1.73m?
New Onset eGFR<60 7 (16%) 3 (12%) 3 (3%) 0.02
mls/min/1.73m2@1 Year, N
eGFR<60 @ End f/up, N 14 (33%) 7 (25%) 14(18%) 0.14
Renal Function f/up Days Mean + SD 13054873 15674547 7544610 <0.001

Discussion

Blacked-out laparoscopic column shows the direct comparison between open and robotic only

In our medium volume institution, adoption of the Da
Vinci robotic platform following a team-based proctor-
ship facilitated the performance of partial nephrectomies
of equivalent complexities as open surgery with main-
tained oncological and kidney functional outcomes but
significantly lower blood loss, transfusion rate and hospital
length of stay. This was not demonstrated by LPN which

was performed on selected SRMs of significantly lower
complexities.

PN is now the standard treatment for SRM according
to all major society guidelines [14]. Systematic reviews
have reported superior outcomes in RAPN over both OPN
and LPN [1-3]. Our study reported perioperative benefits
of RAPN in blood loss, blood transfusion rate and length
of stay over both LPN and OPN that are consistent with
the above systematic reviews. In addition, hard measures

@ Springer



1194

Updates in Surgery (2021) 73:1189-1196

257.5

First 30 Cases
I Operative Time (min)

Warm Ischemic Time (min)

Middle 30 Cases
I Estimated Blood Loss (ml)

Last 30 Cases

Fig.2 Bar chart showing the trend in operative time, warm ischemic
time, and estimated blood loss for consecutive 90 RAPN cases split
into 3 consecutive groups of 30 at NUH

including complication rate and kidney function post-
surgery were well preserved with the transition to RAPN.
Oncological outcomes in terms of margin positivity and
local recurrence was also equivalent in all modalities and
reassuringly similar to the oncological outcomes in mature
single-institutional series [15]. The strengths of the study are
that the use of intra-institutional comparisons between the
different platforms and the use of comprehensive outcome
measures. We believe this provides clear and relevant quality
assurances for the safe transitioning to the robotic platform
from laparoscopic or open approaches.

Certainly, there is room for improvement to reduce our
MIC rates for RAPN when compared to results from larger

leading institutions [16]; The low MIC achievement rates
were limited by missing the WIT target of 20 min. During
the initial transition to RAPN, we prioritized WIT below
achieving negative margins and avoiding complications
while mounting the learning curve (Fig. 2), based on recent
evidence on the limited impact of controlled ischemia on
kidney tissues [17, 18]. If the trifecta criteria were modified
for WIT < 30 min whilst maintaining the other factors, the
rates of achieving trifecta success for RAPN would improve
to 48%, 37% and 38% for RAPN, OPN and LPN respec-
tively, P=0.42. Nevertheless, with Fig. 2 showing plateau-
ing of our WIT improvement, the team plans to adopt early
unclamping [19] to further improve our WIT. Criticisms of
the MIC system include the absence of more relevant onco-
logic and functional outcomes as well as the lack of strati-
fication of the scores according to nephrometry risk group
categories [20]. Indeed, our tumour complexity as measured
by RNS is comparatively high. We, therefore, feel in addi-
tion to MIC, the adoption of RAPN needs to be evaluated
by comparing with relevant own institutional outcomes of
other PN platforms and to consider the concrete, long-term
functional and oncological outcomes.

The importance of a careful transition to the robotic
platform, despite multiple reports of its advantages, is
real and current. With commercial marketing further
contributing to the increased utilization and dissemina-
tion of robotic surgery, there will be widespread commu-
nity performance of RAPN. Utilization of RAPN in the
United States surpassed OPN in 2012; it accounted for
49% of all PN in that year, compared to only 20% in 2009
[21]. As evidenced by a plenary debate on RAPN during
European Association of Urology Congress 2019, RAPN

Table 3 Pathological and

. Variable Category Open Laparoscopic Robotic P
oncological outcomes of
patients with cancer undergoing Cancer cases only N 39 25 75
PN at NUH from 2013 to 2019 Histology Clear cell 34 (79%) 16 (55%) 60 (67%) 0.50
Papillary 2 (5%) 6 (21%) 8 (9%)
Chromophobe 1 2%) 2 (7%) 3 (3%)
Malignant—others 2 (5%) 1 (3%) 4 (4%)
pT Stage pTla 25 (64%) 23 (92%) 62 (82%) 0.018
pT1b 11 28%) 0 (0%) 8 (11%)
pT3a 3 (8%) 2 (8%) 5 (7%)
pTumour size, cm Mean + SD 3.7+1.5 2.1+0.7 26+1.0 <0.001
WHO grade 1 3 (8%) 2 (8%) 14 (19%) 0.50
2 15(42%) 15 (50%) 35 (44%)
3 16(44%) 8 (32%) 28 (35%)
4 2 (6%) 0 (0%) 2 (3%)
Surgical margin Positive 1 (3%) 2 (8%) 6 (8%) 0.76
Local recurrence N 1 2%) 1 (3%) 1 (1%) 0.72
Cancer F/up, days Mean+SD 1285+ 884 1663 +549 589+576 <0.001
MIC success All 3 factors 6 (14%) 5(17%) 9 (10%) 0.55
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Fig.3 Kaplan—Meier Survival Curve for local recurrences of kidney
cancer patients undergoing PN, stratified by surgical modalities

in low-volume centres potentially can result in decreased
patient satisfaction with increased transfusion rates, posi-
tive margins and conversion to open surgery [22]. Hence,
it was recommended that doctors experienced in open sur-
gery in such centres should stick to the open technique.
On the other hand, for surgeons to be able to harness
the robotic advantage, there is a corresponding call for
improved robotic surgical training and template for robotic
proficiency [22]. Several projects are developing a RAPN
curriculum but are all pending validation [23]. There are
currently also no guidelines for what a RAPN proctorship
should entail and it may just be limited to the time the
expert surgeon takes out of his/her practice to observe the
surgeon learner perform cases [5]. As shown in our study,
a proctor program partnered with a high-volume centre
and expert surgeon is acutely useful in our settings because
it enabled us to use adapt to the robotic platform with con-
fidence on complex cases that would have otherwise been
done with OPN (rather than LPN) previously. The ben-
efits of such a proctorship were sustainable over 5 years of
the review. Indeed, we felt that the above proctorship was
more akin in its detail to a previously described mini fel-
lowship training program for robot-assisted laparoscopic
prostatectomy, which also reported durable long-term
impact with 86% of participants performing the surgery
after 3 years [24]. In addition, our proctorship was struc-
tured to be team-based rather than a single learner surgeon
for better success. Such observations were also reported by
Gamboa et al., who found that partnered attendees in their
5-day program had a higher chance of performing robotic
prostatectomy at 3 years than solo attendees [24].

The above proctorship differs from a robotic preceptor-
ship. Preceptoring is a form of training whereby an experi-
enced surgeon scrubs in or supervises the procedure with
the intention of guiding the surgeon learner with a hands-on

approach [5]. The practicalities and cost of preceptorship is
obviously much more difficult and greater than a proctorship.
Preceptorship may not be needed for surgeons with prior
experience in the performance of OPN, or LPN because the
learning curve may be foreshortened for such surgeons [6].
A team-based proctorship as described is adequate for the
transition of such surgeons to the robotic platform. Similar
reports of proctor environment over three cases had been
used for faculty training in paediatric robotic-assisted lapa-
roscopic pyeloplasty [25].

We acknowledged that this is a retrospective review of a
medium volume centre on RAPN outcomes and adds mini-
mal new information on its comparative benefits over OPN
and LPN. However, there are currently few reports on the
role of a simple proctorship framework, as described above,
for transitioning to the robotic platform. Such a framework
may be more relevant to smaller centres and can potentially
be easily translated to other surgical disciplines too. Another
limitation of this study was the uneven distribution of case-
load between the three team surgeons. The outcomes may
therefore be more surgeon specific rather team specific.
Nevertheless, the study probably reflects real-world prac-
tice where despite different case volumes, robotic surgery
requires collaboration between team members to be suc-
cessful. Lastly, despite similar equivalent tumour complex-
ity scores, it was clear that during this transitional period,
the surgeons were selecting the smaller tumours for the LPN
and RPN approach with the largest tumours performed with
OPN. However, with increased confidence and the progres-
sive reduction in the open approach, we expect that the
increasing larger tumours will be tackled robotically.

Conclusions

A comprehensive team-based proctorship is useful for a sus-
tained transition of a medium volume centre to the robotic
platform, achieving improved perioperative outcomes
despite equally complex cases as the open technique; the
same was not achieved laparoscopically. We propose the
above program as a potential framework to ensure the safety
of patients and surgeons alike when initiating a RAPN at an
institution and call for others to report their best practices
during the adoption of robotic surgery.
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