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INTRODUCTION
surgery has become substantially 
technology-driven, with robot-assist-
ed surgery (rAs) being a notable 
innovation in several surgical fields.1 
rAs overcomes the ergonomic lim-
itations of conventional laparoscopy 
and offers various advantages.1,2 With 
the emergence of new technologies, 
the global market for surgical robots 
was valued at $4.4 billion Usd in 
2022 and is projected to grow at 
a compound annual growth rate 
(CAgr) of 18.0% from 2023–2030.3

According to Intuitive surgical 
2010 Annual report, the da Vinci® 
surgical (dVs) system was predomin-
antly used for prostatectomies and 
hysterectomies, accounting for over 
70% of procedures robotic-assist-
ed radical prostatectomy (rArP). 
several studies have demonstrated 
the safety and effectiveness of rArP, 
highlighting its benefits compared to 
open radical prostatectomy (orP) 
and conventional laparoscopy, such 
as reduced blood loss, transfusion 
rate, complications, and hospital 
stay.1-3 Furthermore, compared to 
conventional laparoscopy, rArP 
enables larger degrees of wrist move-
ment, increased work efficiency, and 
precision with three-dimensional vis-
ualization of the operative field.1,3 

While urology has achieved sig-
nificant growth in rAs use, other 
specialties, such as general surgery, 
gastrointestinal, cardiothoracic, 
gynecologic, and otorhinolaryngo-
logic, have also witnessed increasing 
adoption of robotic surgery in recent 
years.2 

INTRODUCTION: most robot-assisted surgery (rAs) systems in Canada are donor-funded, 
with constraints on implementation and access due to significant costs, among other factors. 
herein, we evaluated the impact of the growing multispecialty use of rAs on urologic rAs 
access and outcomes in the past decade.

METHODS: We conducted a retrospective review of all rAs performed by different surgical 
specialties in two high-volume academic hospitals between 2010 and 2019 (prior to the 
CoVId pandemic). the assessed outcomes included the effect of increased robot access 
over the years on annual robotic-assisted radical prostatectomy (rArP) volumes, surgical 
waiting times (sWt), and pathologically positive surgical margins (Psm). data were collected 
and analyzed from the robotic system and hospital databases.

RESULTS: In total, six specialties (urology, gynecology, general, cardiac, thoracic, and otorhino-
laryngologic surgery) were included over the study period. rAs access by specialty doubled since 
2010 (from three to six). the number of active robotic surgeons tripled from seven surgeons in 
2010 to 20 surgeons in 2019. moreover, there was a significant drop in average case volume, 
from a peak of 40 cases in 2014 to 25 cases in 2019 (p=0.02). rArP annual case volume fol-
lowed a similar pattern, reaching a maximum of 166 cases in 2014, then declining to 137 cases 
in 2019. the mean sWt was substantially increased from 52 days in 2014 to 73 days in 2019; 
however, Psm rates were not affected by the reduction in surgical volumes (p<0.05).

CONCLUSIONS: over the last decade, rAs access by specialty has increased at two Canadian 
academic centers due to growing multispecialty use. As there was a fixed, single-robotic system at 
each of the hospital centers, there was a substantial reduction in the number of rAs performed 
per surgeon over time, as well as a gradual increase in the sWt. the current low number of 
available robots and unsustainable funding resources may hinder universal patient access to rAs. 

ABSTRACT

Ahmed Ibrahim*1, Imad matta*1, Ahmed s. Zakaria2, Abdulghani Khogeer3, nick lee1, 
tawfik elseherbini1, david-dan nguyen4, nicholas J. Corsi5, david Bouhadana6, 
Adel Arezki6, Anindyo Chakraborty7, malek meskawi1, Assaad elhakim1, Kevin C. Zorn1,8

*Co-first authors

1division of Urology, University of montreal hospital Center, montreal, QC, Canada; 2division of Urology, northern 
ontario school of medicine, thunder Bay, on, Canada; 3department of surgery, Faculty of medicine, rabigh, King 
Abdulaziz University, Jeddah, saudi Arabia; 4division of Urology, temerty Faculty of medicine, University of toronto, 
toronto, on, Canada; 5University of texas southwestern medical Center dallas, tX, United states; 6division of Urology, 
mcgill University, montreal, QC, Canada; 7Faculty of medicine, mcgill University, montreal, QC, Canada; 8BPh Canada 
Prostate surgery Institute, mont-royal surgical Center, montreal, QC, Canada

Cite as: Ibrahim A, matta I, Zakaria As, et al. Analyzing the influence of expanding multispecialty adoption of robotic 
surgery on robotic urologic care: A decade-long assessment of two Canadian academic hospitals. Can Urol Assoc J 
2024;18(6):190-3. http://dx.doi.org/10.5489/cuaj.8524

Published online February 15, 2024

Analyzing the influence of expanding multispecialty adoption 
of robotic surgery on robotic urologic care
A decade-long assessment of two Canadian academic hospitals



191CUAJ  •  JUne 2024  •  VolUme 18, IssUe 6  

multispecialty robotic surgery

In Canada, most rAs systems (30 daVinci robots) 
have been funded by hospital foundations through phil-
anthropy donations, thereby limiting their availability 
and use. this expanded use of rAs across special-
ties, especially in urology, poses significant challenges, 
given the limited resources in the Canadian socialized, 
single-payer, healthcare system; however, the impact of 
the increased use of rAs on urologic access, surgical 
volumes, and outcomes remains unknown. therefore, 
our study aimed to assess the effects of the growing 
multispecialty use of rAs coupled with a limited num-
ber of robotic systems, specifically on urologic access 
and oncologic outcomes over the past decade. 

METHODS

Study design and data collection
After obtaining the ethics approval for this retrospective, 
multi-institutional study, a review with patients involved 
in all rAs procedures performed in different surgical 
specialties (urology, gynecology, general, cardiac, thor-
acic, and otorhinolaryngologic surgery) between 2010 
and 2019 at the Centre hospitalier de l’Université de 
montréal (ChUm) and the hôpital du sacré-Cœur-de-
montréal (hsCm) was conducted. Both academic cen-
ters are located in the large metropolitan city, montreal, 
QC, Canada. the decision for these years included the 
initiation of rAs in 2010 and 2019 year to avoid clinical 
impact from the CoVId pandemic. 

over the same period, another retrospective review 
of a prospectively maintained rArP institutional review 
board-approved database was conducted in the same 
academic centers. the data was collected from the insti-
tutions’ electronic medical records (emr) platform oACIs. 
the platform allowed access to the electronic surgical 
scheduling system (oPerA) and the resource manage-
ment systems. Procedural data was also collected from 
each of the dVs robotic systems. 

the assessed outcomes included the effect of 
increased robot access over the years on annual rArP 
volumes, surgical wait times (sWt), and pathological 
positive surgical margins (Psm). the measured variables 
included the total number of rAs procedures, active 
rAs surgeons, and average number of cases per active 
surgeon across different surgical specialties, total rArP 
volume, sWt in days, and Psm (including the total 
percentage of positive margins, percentage of positive 
pt2 margins, and percentage of positive pt3 margins). 

Statistical analysis
data were collected and analyzed from the robotic sys-
tem and hospital databases. All analyses were performed 
using sPss version 25 (IBm Corp., Armonk, nY, U.s.). 
descriptive statistics, such as means and standard devia-
tions, were calculated to summarize the baseline charac-
teristics. the statistical significance level was set at p<0.05. 

RESULTS
In total, six specialties (urology, gynecology, general, 
cardiac, thoracic, and otorhinolaryngologic surgery) 
developed rAs programs over the studied period, and 
rAs access by specialty doubled from three (2010) to six 
(2019) (Figure 1). In terms of procedural volume, urol-
ogy remained at the top among surgical specialties, with 
more than 42% of the total procedure volume (Figure 
1). the number of active robotic surgeons tripled from 
seven surgeons in 2010 to 20 surgeons in 2019. Urologic 
and gynecologic surgeons together represented half of 
the total number of active surgeons. there was a gradual 
decrease in the number of rAs procedures performed 
per surgeon over time. over the years, there was a sig-
nificant decrease in the average rAs volume per active 
robotic surgeon (all surgical specialties included), from a 
high of 40 cases in 2014 to 25 cases in 2019 (Figure 2). 

the total rArP surgical volume between 2010 and 
2019 was 1339 procedures across the two centers, ran-
ging from a low of 94 procedures in 2010 to a high of 
166 procedures in 2014. there were 802 procedures 
performed at the hsCm, while the ChUm performed 
537 procedures throughout the same period. 

With regards to urologic rAs, there was a general 
decreasing trend in rArP surgical volume over time. 
there were two active rArP surgeons performing 
these procedures. surgeon 1 performed 925 proced-
ures between 2010 and 2019, with a low of 35 pro-
cedures in 2010 and a high of 127 procedures in 2014. 
surgeon 2 performed 414 procedures in total, with a 

Figure 1. Total procedure volume accessed by speciality over time.
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low of 25 procedures in 2017 and a high of 59 pro-
cedures in 2010. the mean sWt for rArP procedures 
ranged from a low of 52 days in 2014 to a high of 118 
days in 2011. throughout the study period, there was 
a gradual increase in the mean sWt. 

the total percentage of positive margins on path-
ology ranged from 13.1% in 2018 to 29.4% in 2011. 
the percentage of positive pt2 margins ranged from 
5.1% in 2019 and 21.2% in 2010. the percentage of 
positive pt3 margins ranged from 7.4% in 2010 to 
16.2% in 2014. A decreasing trend was observed in 
Psm between 2010 and 2019, and Psm rates were not 
affected by the increase in mean sWt or the decrease 
in surgical volumes (Figure 3). 

DISCUSSION
minimally invasive robotic surgery offers numerous 
benefits across various surgical fields, including urol-
ogy. the confined and intricate nature of urologic pelvic 
procedures makes it challenging to perform using con-
ventional laparoscopic or open surgery. robotic assist-
ance, however, addresses these challenges by provid-
ing improved access, maneuverability, and visualization. 

the introduction of rArP in 2000 by Binder et al 
revolutionized the field of urology.4 rArP has demon-
strated superior outcomes compared to orP, including 
reduced blood loss, shorter hospital stays, and reduced 
postoperative complications.5-8 Additionally, the adop-
tion of robotic surgical systems has expanded beyond 
urology to include procedures such as nephrectomy 
(partial and radical), cystectomy, and adrenalectomy.

In Canada, the publicly funded healthcare sys-
tem and limited market size pose inherent challenges 
for implementing robotic surgery. Access to medical 
devices is often delayed, resulting in longer sWt and 
limited availability of robotic technology. Unlike in the 
U.s., where hospitals purchase robots, all dVs systems 
in Canada have been acquired through donor-funded 
initiatives, restricting their widespread implementation. 
Consequently, Canadian patients may face longer travel 
distances for surgery and extended sWt. the use of 
robotic surgery has experienced exponential growth 
worldwide, particularly in urology, but its expansion into 
other specialties has led to a plateau in the growth of 
robotic prostatectomies.9,10 therefore, our study aimed to 
assess the effects of the growing multispecialty use of rAs 
on urologic access and outcomes over the past decade. 

In the present study, we observed that rAs access by 
specialty has increased in the past decade (2010–2019) 
due to growing multispecialty use. Additionally, there was 
a significant reduction in number of rAs performed per 
surgeon over time, with a corresponding increase sWt. 
Fortunately, however, the drop in annual urology surgical 
volumes was not associated with worse oncologic out-
comes. this is likely related to the fact that all urologic 
rAs surgeons had extensive experience, fellowship train-
ing, and had overcome their learning curves.

moreover, our findings indicate a notable increase 
in specialty-specific access to rAs, with the number of 
specialties offering rAs doubling from 2010 to 2019. 
Additionally, we observed a consistent decrease in 
the number of rAs procedures performed by indi-
vidual surgeons over time. the average case volume 
per active robotic surgeon, encompassing all special-
ties, showed a significant decline from a peak of 40 
cases in 2014 to 25 cases in 2019. With regards to 
a minimum number of cases per year per surgeon to 
maintain proficiency, this may be of concern, with the 
addition of other surgeons in upcoming years with a 
fixed number of robotic systems. 

In line with this trend, the annual case volume 
for rArP exhibited a similar pattern. It reached its 
highest point of 166 cases in 2014, but subsequent-
ly decreased to 113 cases in 2017 and 137 cases in 

Figure 2. Total procedures vs. number of active surgeons vs. average cases per active surgeon.
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Figure 3. Total surgical volume and positive surgical margins over time.
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2019. Furthermore, our analysis revealed a significant 
increase in sWt throughout the study period. the 
average sWt rose from 52 days in 2014 to 73 days in 
2019. While the precise impact of prolonged waiting on 
disease recurrence remains uncertain, there is a grow-
ing concern about the potential negative influence of 
extended waiting periods on patient outcomes, particu-
larly in terms of psychological well-being and oncologic 
progression, as well as secondary treatment for disease 
recurrence. despite the surgical delays and reduction 
in surgical volumes, overall Psm from rArP remained 
relatively unaffected in the present study, decreasing 
from 29.6% in 2010 to 17.5% in 2019.

It is important to note that the cost-effectiveness 
of rArP in Canada’s healthcare system continues to 
remain a topic of debate. While rArP offers several 
benefits, including improved surgical outcomes, its higher 
equipment cost ($2000–3000 CAd more per case in 
disposables) compared to laparoscopic or open surgeries 
needs to be considered. Previous economic assessments 
have shown favorable cost-effectiveness for rArP when 
the annual case volume per system exceeds 150 cases; 
however, more research is needed to provide conclusive 
evidence on the cost-effectiveness of rArP.11-15

Limitations
It is crucial to acknowledge the limitations of our study. 
First, our research was conducted in only two academic 
hospitals within Canada and in a single province, limiting 
the generalizability of the findings. national multispecialty 
studies are needed to validate these results and inform 
future policies on the coverage and accessibility of rAs. 

Additionally, such studies can contribute to the develop-
ment of sustainable strategies that enhance efficiency and 
accessibility of rAs. one such strategy to consider is to 
assign a maximum number of surgeons or specialities per 
robotic platform to protect against significant dilutional 
effects and access limitations we have observed. 

Furthermore, our study was conducted by a limited 
number of highly trained robotic surgeons. Additionally, 
the retrospective design of our study restricts the analy-
sis of other variables, such as the complexity of specific 
procedures in non-rArP cases. therefore, ongoing 
studies with regression analyses to examine trends over 
time are still required. 

CONCLUSIONS
over the last decade, rAs access by specialty has 
significantly increased in Canada; however, our study 
demonstrates a gradual decline in the number of rAs 
performed per surgeon over time, as well as a gradual 

increase in the mean sWt with a fixed and limited 
number of robotic platforms this past decade. While 
significant or comprehensive conclusions regarding 
robotic surgery programs cannot be drawn from this 
two-institution retrospective study alone, the lack of 
growth and acquisition of additional surgical robots, the 
significant costs related to the use of surgical robots, 
the constant increase in rAs demand, and the increase 
in rAs application across different surgical specialties 
in Canada will eventually affect patient access to rAs. 

ComPetIng Interests: the authors do not report any competing 
personal or financial interests related to this work.

this paper has been peer-reviewed.
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