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Redefining the Value of Robot-Assisted Surgery:
Navigating the Spectrum of Technical Innovation
and Transition into General Practice

Han-Kwang YANG, MD, PhD, FACS, Hon ASA, Hon ESA, Hon JSES
President, National Cancer Center

KOREA

Abstract

Background: Over the past two decades, minimally invasive platforms have significantly influenced
surgical oncology, transitioning from innovative alternatives to established modalities. The introduction
of robot-assisted surgery (RAS) has addressed certain ergonomic and technical limitations of conven-
tional laparoscopy by offering stable, high-magnification, surgeon-controlled stereoscopic visualization
and multi-jointed articulation. However, global clinical guidelines, including the NCCN and domestic
standard consensus statements, continue to recommend RAS and conventional laparoscopy as equiva-
lent options based on current long-term oncological data. The clinical utility of RAS remains character-
ized by a three-tier framework governed by spatial dynamics and objective outcomes:

1. Widespread Adoption in highly confined pelvic spaces (e.g., radical prostatectomy) where it has
expanded clinical indications,

2. Active Evaluation in open abdominal spaces (e.g., gastrectomy and rectal resection) where its
long-term cost-effectiveness and comparative superiority are actively being scrutinized against
high-quality laparoscopy, and

3. No Practical Utility in hyper-emergency or tactile-dominant procedures.

Objective: By framing current minimally invasive techniques within this objective three-tier classifica-
tion, this keynote address aims to analyze the essential scientific and clinical processes required for a
newly developed medical technology to successfully and rationally transition from an early-stage tech-
nological innovation into standard general practice within the healthcare system.

Current Perspectives & Clinical Value: Accumulating data from global and domestic registries demon-
strates that RAS provides technical convenience within open-space abdominal oncology, particularly in
executing complex maneuvers such as meticulous D2 lymphadenectomy, suprapancreatic lymph node
dissection, and secure intracorporeal anastomosis. The emergence of next-generation, platform-specif-
ic instrumentation—such as the Intuitive Curved Vessel Sealer—fully utilizes wristed articulation to assist
in dissection around complex vascular anatomy. While the implementation of such advanced engineer-
ing shows promise in enhancing technical precision, its capacity to convert this technical ease into
improved short-term clinical outcomes—specifically the reduction of postoperative complications such
as pancreatic fistulas or anastomotic leaks—remains a critical subject of ongoing academic verification.
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The Challenges of General Practice Transition: Just as newly developed oncological pharmaceuticals
must undergo rigorous, industry-funded Phase | through Il clinical trials to scientifically validate their
therapeutic efficacy before their substantial financial costs can be justified, a premium and high-cost
medical technology like RAS must be held to the same evidentiary standards. For any high-end engi-
neering platform to justify its utilization in routine general practice—and ultimately qualify for national
health insurance reimbursement—it must generate definitive, high-level clinical evidence through struc-
tured, systematic trials. Currently, the widespread transition of RAS into general practice faces a struc-
tural bottleneck due to the lack of long-term, comparative cost-effectiveness data. Because RAS repre-
sents a financially invasive technology with substantial premium costs compared to conventional lapa-
roscopy or open surgery, establishing mere non-inferiority is insufficient; rigorous trials should ideally set
robust hypotheses to challenge oncological superiority in long-term survival. Nevertheless, based on
these foundational principles and considering the intrinsic technological characteristics of robotic plat-
forms, the system holds a significantly higher probability of demonstrating immediate superiority in
short-term perioperative outcomes, such as the minimization of postoperative complications.

On the other hand, the distinct ergonomic advantages that RAS offers to the operator—including
reduced physical fatigue, multi-channel natural dexterity, and intuitive hand-eye coordination—are
well-documented and validated through various institutional registries and workload assessment data.
However, the fundamental dilemma remains: without a concomitant and tangible improvement in
actual patient-centered outcomes, health insurance providers and patients will face a difficult decision
regarding whether they are willing to bear substantial premium costs solely to secure the convenience
and comfort of the surgeon. Therefore, clinical evaluations must place closer, more pragmatic scrutiny
on proving a statistically significant reduction in postoperative morbidity and total hospital stay to justi-
fy universal integration and public funding.

Conclusion: For robot-assisted surgery to rationally expand its role and successfully integrate into the
continuum of general oncological practice, the surgical community must prioritize robust, prospective,
multicenter clinical research characterized by scientific rigor. Proving definitive superiority in long-term
oncological survival while simultaneously demonstrating distinct, highly probable improvements in
short-term perioperative outcomes over conventional methods is the mandatory scientific pathway for
any high-cost emerging technology. Strategic academic evaluations by independent research institu-
tions will be pivotal in defining the criteria needed to rigorously assess advanced platforms, ensuring
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What does robotic-assisted surgery look like from the perspective of a healthcare executive? In this
session, Fahd Benjalil, CFO/COQO of Sharp Coronado Hospital, will share how Sharp Healthcare
transformed robotics from a capital technology investment into a strategically managed service
line that advances the Quintuple Aim while delivering measurable clinical, operational, and finan-
cial value. Through executive-physician alignment, data-driven governance, standardized program
infrastructure, and expanded access to robotic surgery, Sharp accelerated minimally invasive
surgery adoption, reduced healthcare costs, and drove revenue growth across the health system.
Attendees will gain an executive-level perspective on building a sustainable robotics program that
leverages digital insights, governance, and next-generation technology to position robotics surgery

as a catalyst for long-term healthcare transformation.
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Following the executive perspective on building a high-performing robotic surgery program, Dr.
Pamela Lee will share the clinical impact of robotic-assisted surgery across elective, acute, and
emergency care. Drawing on Sharp Healthcare's experience, she will highlight measurable improve-
ments in patient outcomes, including reduced length of stay, complications, surgical site infections,
ICU utilization, readmissions, and conversions to open surgery. Dr. Lee will also demonstrate how
digitally enabled robotic ecosystem—supported by performance analytics, outcome benchmarking,
and continuous data review—has helped advance operational efficiency, surgeon autonomy, and
program scalability while expanding minimally invasive surgery access across the continuum of
care. Attendees will gain practical insights into how clinical leadership, powered by data and digital
tools, can drive sustainable program growth and deliver meaningful value for patients, care teams,

and health systems.
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