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Abstract: The COVID-19 pandemic has been reshaping the world by accelerating non-contact services
and technologies in various domains. Hospitals as a healthcare system lie at the center of the dramatic
change because of their fundamental roles: medical diagnosis and treatments. Leading experts in health,
science, and technologies have predicted that robotics and artificial intelligence (Al) can drive such a
hospital transformation. Accordingly, several government-led projects have been developed and started
toward smarter hospitals, where robots and Al replace or support healthcare personnel, particularly in the
diagnosis and non-surgical treatment procedures. This article inspects the remaining element of healthcare
services, i.e., surgical treatment, focusing on evaluating whether or not currently available laparoscopic
surgical robotic systems are sufficiently preparing for the era of post-COVID-19 when contactless is the
new normal. Challenges and future directions towards an effective, fully non-contact surgery are identified
and summarized, including remote surgery assistance, domain-expansion of robotic surgery, and seamless
integration with smart operating rooms, followed by emphasis on robot tranining for surgical staff.

Keywords: Surgical Robotics, Fully Non-Contact Surgery, Smart Robotic Operating Rooms
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[Fig. 1] Schematics of a smart robotic operating room for fully non-contact surgery in infectious diseases: Both surgeons and surgical
assistants operate the system remotely, outside a dedicated, negative pressure operating room, through robotic technology. Assistive
tasks will be performed autonomously or through teleoperation, depending on the required safety level and technical limitations. Such
tasks include tool-change, surgical waste treatment, and coordination between the patient, robot arm, instrument, and surgical port.
Surgical instruments for the platform are not limited to conventional laparoscopic procedures but extended to the others that have not
been considered for robotic surgery. Disinfection robots will enable immediate intervention by surgical staff in emergencies. An
interactive augmented-reality display and integrated management system will help a lead surgeon to manage all instruments, medical
information, and tasks (both surgical and assistive) for achieving higher efficiency of fully non-contact robotic surgery
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[Table 2] Surgical operations and procedures performed in
hospitals-top 5, 2018 (per 100,000 inhabitants)™*!

Standard
deviation

. Number of
Operations umoero Total Mean
cases (country)

Cataract surgery 32 28618.3 | 894.32 | 35735
Caesarean 34 9722.6 | 294.62 | 13536
section
Transluminal
coronary 31 6668.5 | 222.28 74.14
angioplasty
Cholecystectomy 33 58542 | 1774 55.62

Laparoscopic

32 4996 | 156.13 52.41
cholecystectomy
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