
 HUMAN & HEALTH | N°55 - Summer – Autumn 2025 |      | HUMAN & HEALTH | N°55 - Summer – Autumn 2025

Introduction

Robotic surgical interventions represent one of the most 
transformative advancements in contemporary medicine, 
significantly enhancing surgical precision, reducing patient 
risks, and expanding the possibilities of minimally invasive 
procedures. Originally developed to overcome human 
limitations in accuracy and dexterity, robotic surgery 
today integrates cutting-edge technologies like artificial 
intelligence (AI), augmented reality (AR), and advanced 
robotics. These technological enhancements enable 
surgeons to perform increasingly complex procedures 
with higher accuracy, smaller incisions, reduced blood 
loss, and shorter recovery periods, benefiting both patients 
and healthcare providers. With continuous innovation and 
technological breakthroughs, robotic surgery is steadily 
being accepted by surgeons worldwide and integrated 
into a growing range of clinical procedures, reshaping the 
landscape of modern healthcare.

Discussion

The latest developments in robotic surgical systems have 
led to significant improvements in clinical outcomes 
across various specialties. The renowned da Vinci Surgical 
System by Intuitive Surgical remains at the forefront, now 
evolved into its latest generation, the da Vinci 5. This 
advanced platform features enhanced 3D high-definition 
visualization, superior magnification, force-feedback 

systems, and sophisticated AI algorithms providing real-
time analytics on surgeon performance. Such improvements 
have not only enhanced procedural efficiency but also 
contributed to reduced rates of complications, shorter 
hospital stays, and faster patient recovery. For instance, 
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procedures previously considered high-risk due to their 
complexity, such as cardiac surgery, urological oncology, 
and spinal interventions, are increasingly performed 
robotically, demonstrating tangible patient benefits.

Beyond the da Vinci system, newer robotic platforms 
like Medtronic’s Hugo and Johnson & Johnson’s Ottava 
have entered the market, diversifying available options 
and intensifying industry competition. Medtronic’s Hugo 
system, which has already gained acceptance in Europe, 
is actively pursuing FDA clearance for use in urological, 
hernia, and gynecological procedures. Johnson & 
Johnson’s Ottava, although in the earlier stages of clinical 
validation, promises advanced features for soft-tissue 
surgery and enhanced modular capabilities. Additionally, 
robotic surgery has expanded into highly specialized 
niches, including orthopedics and pediatric surgery. 
Systems such as Stryker’s Mako and Zimmer Biomet’s 
Rosa have successfully enabled precise joint replacements 
in outpatient surgical centers, while pediatric-specific 
applications, such as the Velys system recently used 
at Dell Children’s Hospital for spinal surgeries, offer 
tailored solutions for younger patients requiring complex 
interventions.
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Acceptance among surgeons continues to grow as they 
experience tangible benefits in practice. Robotic platforms 
significantly reduce surgeon fatigue, offer more ergonomic 
working conditions, and facilitate complex procedures 
through intuitive controls and advanced imaging. Enhanced 
precision minimizes unintended damage to surrounding 
healthy tissue, translating into fewer postoperative 
complications. Nevertheless, adopting robotic surgery 
is not without challenges. Surgeons face steep learning 
curves and require extensive training to become proficient 
in robotic techniques. One criticism often cited is the lack 
of tactile feedback or haptics in current robotic platforms, 
which, despite improvements, remains an area needing 
further innovation.

Moreover, robotic surgical interventions still carry 
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potential side effects and risks. While minimal compared 
to conventional open surgery, complications may include 
surgical site infection, bleeding, inadvertent tissue 
damage, or instrument malfunction. These risks, although 
infrequent, emphasize the importance of comprehensive 
training, meticulous preoperative planning, and robust 
quality control protocols. Financial aspects also pose 
a considerable challenge, with high initial investments 
for acquiring robotic systems and ongoing costs for 
maintenance, disposable instruments, and surgeon training, 
potentially limiting accessibility for smaller hospitals or 
those in lower-resource settings.

Conclusion and Forward Vision

Despite current challenges, the future of robotic surgical 
interventions is promising and poised for significant growth. 
Technological advancements such as the integration 
of AI and AR, miniaturization of robotic systems, and 
development of semi-autonomous surgical capabilities 
signal exciting new possibilities. Recent examples of 
breakthroughs, such as fully robotic heart transplants 
performed through minimally invasive approaches at 
Baylor St. Luke’s Medical Center, demonstrate the 

expanding clinical potential of these technologies. Moving 
forward, robotic surgery is anticipated to increasingly 
incorporate machine learning for real-time decision 
support, predictive analytics for procedural outcomes, and 
personalized precision medicine approaches tailored to 
individual patient anatomy and needs.

Additionally, expanding accessibility is becoming a 
critical focus area. Efforts to democratize robotic surgical 
technologies, through reduced costs, standardized training 
modules, and governmental support, will likely increase 
the global adoption rate. Emerging markets, including 
countries in Asia and Africa, are already exploring robotic 
surgical implementation via public-private partnerships 
and localized system development. Continued innovation 
in training tools, particularly haptic-enabled simulation 
environments, promises to reduce learning curves for new 
surgeons, broadening the adoption of robotic technologies 
across surgical disciplines. Ultimately, as robotic surgical 
interventions become smarter, safer, and more accessible, 
they will undoubtedly play a central role in shaping the 
future landscape of healthcare, offering unprecedented 
surgical possibilities and improved patient outcomes 
worldwide.

News

Tips for Protecting Your Brain
Brain-boosting tips and products are everywhere, but most 
aren’t backed by science. So, for Alzheimer’s and Brain 
Awareness, we asked experts: What’s the most overhyped 
brain-protecting strategy, and what’s the one more people 
should be using? 
Skip that: Taking nootropic supplements
The hype: Sometimes marketed as smart drugs, memory 
enhancers, or brain boosters, nootropics promise to 
improve your thinking skills. The industry is enormous, 
amassing nearly $9 billion in global sales in 2022 – 40% 
of which came from the U.S. 
The reality: While prescription nootropics – like ADHD 
and Alzheimer’s medications – are proven to work for 
their FDA-approved uses, evidence for over-the-counter 
supplements is thin, said Eva Feldman, MD, PhD, director 
of the Neuro Network for Emerging Therapies at the 
University of Michigan. Companies get away with vague 

claims of improved memory or brain function because the 
FDA only oversees products with specific health claims. 
That means most makers of these substances are never 
asked to prove their promises – or even that the supplement 
includes the ingredients on the label.

Science says: One study review of 18 common ingredients 
in brain-boosting supplements found “no compelling 
evidence for use of apoaequorin, coenzyme Q10, coffee 
extracts, L-theanine, omega-3 fatty acids, vitamin B6, 
vitamin B9, or vitamin B12 supplementation for memory.”
Plus, the lack of regulation may pose a health risk, 
particularly if undisclosed ingredients cause harmful 
side effects. Another study tested a dozen “brain health” 
supplements and found two-thirds were missing at least 
one ingredient on the label – and all but two contained 
ingredients that weren’t on the label.


