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SHURUT" single-port system [Surgerii,
Beijing, China]).

Contemporary urological surgical
robots operate as master—slave systems, in
which surgeons manipulate robotic arms
by controlling a remote console. This
configuration highlights that they are not
autonomous robots but rather telepresence
devices, making the term ‘surgeon-controlled
robot-assisted surgery’ a more precise
descriptor.® Explaining this distinction to
patients can reassure them that a surgeon
(and not a machine) is performing the
operation. The development of various
robotic systems worldwide will help reduce
costs and democratise access to surgeon-
controlled robotic surgery globally.

CLINICAL EVOLUTION AND ADOPTION

At the turn of the millennium, there was
tremendous integration of technology in
medicine, coinciding with robot-assisted
laparoscopic surgery entering the field of
urology. Abbou and colleagues performed
the first robotic radical prostatectomy,
reporting the results in the Journal of
Urology.® Although other surgeons also
undertook similar procedures, these were not
reported at that time. These efforts catalysed

the growth of robotic surgery in Europe.”® In

the US, Menon was the first to implement

a structured programme for robotic radical
prostatectomy worldwide and this model
was adopted globally.® This stimulated the
field, resulting in the expansion of RALUS
for different indications in uro-oncology and
other branches of urology. Building on the
learning and experience gained from robot-
assisted radical prostatectomy, the first series
of robotic radical cystectomy with hybrid
intracorporeal urinary diversion, partial
nephrectomy, radical nephrectomy and renal
transplantation were reported.”"

With regard to my own experience in
RALUS, after my initial learning curve, the
conversion from laparoscopy to robotics
proved an extremely smooth transition and
led to my journey in assisting several centres
in setting up robotic programmes.”" One
of the first robotic urology symposiums
was organised at Guy’s Hospital, London, in
February 2004, reflecting the burgeoning
enthusiasm among urologists. In June 2004,
Mr Dasgupta and I, along with other team
members, performed the first four cases
(prostatectomy, cystectomy, colposuspension
and anterior pelvic exenteration), and
established a structured robotic urology
programme at Guy’s Hospital.” In April
2005, I also performed the first robotic

First robotic urological procedure performed on 29 April 2005

at All India Institute of Medical Sciences
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Al has already
penetrated
numerous aspects
of medicine,
from diagnosis to
treatment planning,
and is making
significant advances
in the robotic field,
which will prove
invaluable for
autonomous surgery

radical prostatectomy in India ( ).
Subsequently, I aided several other centres
around the world in setting up their robotic
programmes, and also demonstrated live

robotic surgery in Asia and Europe.

TELESURGERY AND FUTURE DIRECTIONS
The first transatlantic robot-assisted
procedure provided the impetus for
telerobotic surgery.” This brought about the
emergence of intercontinental telerobotic
surgery, making history beyond domestic
and nearby regional applications. Such
operations have been carried out with
homegrown robots in India, China and
Japan. These systems offer modular designs,
cloud connectivity and affordability,
challenging the market dominance of the da
Vinci® platform.

Open and laparoscopic surgeons
have adapted to RALUS techniques
over the past 25 years, and it has now
become a cornerstone of modern surgical

practice, representing a true paradigm



We must of course continue striving
to make surgery safer, more effective
and more economical but we must
also critically evaluate our progress.
The latest technology is not always the
optimal approach for treating a patient

shift. Augmented reality, fluorescence
imaging and 3D anatomical modelling for
intraoperative navigation are being utilised
at select institutions. Teleconferencing
and consultation, telementoring and
teleproctoring are current clinical realities.

The future will witness further
integration of digital technologies,
artificial intelligence (AI)-guided
procedures and telerobotic surgery into
mainstream practice. Image guidance,
prostate-specific membrane antigen
fluorescent imaging, molecular imaging,
Al-guided automated assessment and
computer vision are currently being
evaluated to provide intraoperative
surgical assistance. AI has already
penetrated numerous aspects of medicine,
from diagnosis to treatment planning,
and is making significant advances in the
robotic field, which will prove invaluable
for autonomous surgery.

The amalgamation of knowledge
and technology will lead to the
development of fully autonomous robotic
surgery — a reality that may not be too
far off. Although the future appears
bright for these areas, concerns remain
regarding cost, legal implications and
ethical considerations.

CONCLUSIONS

Our fundamental mission centres on
managing patient pathology effectively.
When multiple surgical approaches exist

for a given condition, we must prioritise
methods that optimise safety, efficacy
and cost effectiveness while minimising
recurrence or progression risk. For this
reason, we should consider all of these
factors when performing surgery, whether
for open, laparoscopic, minimally invasive
or robotic procedures.

When adopting newer technology to
perform surgical intervention, the balance of
safety, efficacy and cost needs to be assessed
from a global perspective in order to be
available for most of the patients. We must of
course continue striving to make surgery safer,
more effective and more economical but we
must also critically evaluate our progress in
surgical science. The latest technology is not
always the optimal approach for treating a
patient. The patient’s pathology, body habitus
and medical comorbidities, besides availability
of tools and technology, should dictate the
surgical technique.

As we continue to develop newer
techniques with advanced instrumentation
and machines, which can prove
challenging for both surgeons and patients
to navigate, hence it is important to
remember that this is how progress and
change come about. Despite 25 years of
advances in RALUS, it remains surgeon-
controlled robotic surgery. Nevertheless,
autonomous robot-assisted urological
surgery is gaining traction. We must
remain open to embracing and guiding

such change if it has the potential
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to meaningfully benefit our patients

and society.
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