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Robotic assistance helps low‑volume surgeons deliver 
better outcomes to their patients

Urology has been one of the leaders in adapting 
new technologies in medicine. The driver for all 

such innovations is the patient; improving outcomes 
and decreasing morbidity, including that associated 
with the surgery. Additional considerations are 
ergonomics for the surgeon and economy for the 
health-care systems. Therefore, innovations become 
controversial when they actually lead to an increase in 
the cost of healthcare. Discussions about costs typically 
occur in the first few years after the introduction 
of new technology. Once it proves its value to the 
specialty, such discussions subside. However, with 
robotic technology, these discussions remain germane 
even 20 years after its introduction, primarily because 
the costs remain high.

While it is widely accepted that laparoscopy provides 
benefits over open surgery in terms of hospital stay, 
pain, and cosmesis, robotics is unlikely to score 
over laparoscopy in these outcomes. Further, cost 
comparisons between robotics and laparoscopy 
will always favor laparoscopy. It is thus natural to 
repeatedly question the need for robotic surgery when 
laparoscopy can do the job just as well.

Most outcome comparisons are based on surgeries 
performed by experts in their chosen technique; 
sample size determinations mandate large cohorts. 
Such comparisons miss an important reality. How 
many surgeons actually reach such a level of expertise 
and what fraction of the population can benefit from 
them? It is not surprising that outcomes in the hands of 
experts are equivalent irrespective of the modality. It is 
well known that outcomes improve with case volume 
and would tend to reach a similar level irrespective of 
the technique. The issue that needs to be addressed 
is whether the outcomes are comparable even in the 
hands of low-volume surgeons?

This issue is particularly relevant in countries such 
as India, where subspecialty practice is almost 
nonexistent. Considering the number of robotic 
prostatectomies being performed in the country and 
the number of surgeons performing them, it is likely 
that the average caseload per surgeon is <20 per 
year. If we accept that laparoscopy is better for the 
patient, we must try and provide its benefits to most 
of our patients. However, laparoscopy is not easy, 
particularly for reconstructive procedures.

This brings us to the “need” for a robot. It is well documented 
that the learning curve (LC) of robotics is less than 
conventional laparoscopy in maiden users.[1] In one of the 
first reports on  robot-assisted radical prostatectomy (RARP), 
laparoscopy-naive surgeons demonstrated rapid acquisition 
of competence with robot assistance.[2] Therefore, does the 
robot help the low-volume surgeon provide minimally 
invasive surgery to his patients with better results than he 
would have done laparoscopically? While our individual 
anecdotal experience would certainly suggest so, a scientific 
evaluation can be performed by looking at the numbers 
required to meet the expected competency level.

The common reconstructive urological procedures 
performed with robotic assistance are RARP, partial 
nephrectomy (RAPN), radical cystectomy (RARC), and 
pyeloplasty (RALP). Between 33% and 70% of RARP in 
the United States are performed by low-volume surgeons.[3] 
While the estimated LC for pure laparoscopy is 750 cases to 
reach a 90% recurrence-free probability,[4] the LC of RARP is 
80–120 cases in reaching a comparable surgical, oncological, 
and functional results of the high-volume centers.[5] While 
the number needed for expert open surgeons to reach the 
same comfort and confidence is higher, it is still lower than 
for laparoscopy.[6] Further, perioperative complications 
continue to decline with increasing experience from 9.8% 
in low-volume surgeons (<25 cases/year) to 6.7% with 
mid-volume surgeons (50–74 cases/year) and 2.2% with 
surgeons performing >100 cases/year.[7]

Similarly, learning RAPN seems easier than learning 
laparoscopic partial nephrectomy (LPN). While it takes 
565 cases to master LPN within the target warm ischemia 
time (WIT),[8] the estimated LC of RAPN in terms of WIT and 
operative time (OT) are 20 and 50 cases, respectively.[9] For 
expert renal surgeons, the LC of RAPN appears to be < 30 cases 
to attain similar proficiency.[10] Low-volume surgeon (<7 cases/
year) had a comparable complication rate (18.1% vs. 15.9% 
vs. 16.1%, P = 0.81) as high-volume (15–30 cases/year) and 
very high-volume (>30 cases/year) surgeons.[11] Even for a 
complex procedure such as RARC, an acceptable level of 
proficiency is reached after 21–30 cases (benchmark OT 
of <6.5 h; lymph node yield of 20 and <5% positive surgical 
margin).[12] Complications rate for RARC was similar in the 
first quartile as with the last quartile of 100 consecutive 
RARC.[13]

Much of the LC data for RALP come from the pediatric 
population and its applicability to adult pyeloplasty is not 
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known. Considered as a gateway to advanced reconstruction, 
RALP is far simpler than the above procedures.[14] As 
compared to the estimated LC of 50 cases for laparoscopic 
pyeloplasty[15] the LC of RALP in novice surgeons is about 
15–20 cases for achieving an OT within one standard 
deviation of the open pyeloplasty[16] and is only five cases 
for expert open surgeons.[17] The complication rate of RALP 
is about 0%–2%.[18]

The US-FDA approved the da Vinci Surgical System in 2000 
for urological surgeries. In the last two decades, there has 
been remarkable uptake of RARP. RARP adoption in the 
USA has increased from 0.7% to 42% between 2003 and 
2010[19] and currently, up to 80% of radical prostatectomy 
is performed robotically.[20] In the case of RAPN, the uptake 
occurred at a moderate rate reaching 64.1% by 2013.[21] 
RARC adoption has increased from 0.6% in 2004 to 12.8% 
in 2010.[22] While some of this could be attributed to “hype,” 
surely some of it is also due to the ability of a greater number 
of surgeons to offer minimally invasive surgery to their 
patients.

Despite the short LC associated with robotic urological 
procedures, structured training programs are required 
for the smooth transition to robotic surgery. Unlike 
the established curricula like ‘Fundamentals of robotic 
surgery’and ‘Fundamental skills of robotic surgery’ in the 
United States and the European association of urology robotic 
section, structured robotic training programs are lacking in 
India.[23] The Urological Society of India has planned to start 
short-term observership, short- and long-term fellowship 
programs for young urologists from the country, including 
the subspecialty covering robotic surgery.

The robotic platform, thus, has the potential to help 
low-volume surgeons deliver good, minimally invasive 
surgical outcomes to their patients. However, the robot is 
still a slave to the “master” behind the console. It is easier 
to master the robot than it is to master reconstructive 
laparoscopy, but it still needs training and patience.
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