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Abstract
Introduction
The colorectal robot-assisted surgery acquired insurance coverage in 2018, and its demand has increased significantly in 
Japan. The introduction of robot-assisted surgery should follow guidelines led by the Japanese Society for Endoscopic Surgery 
(JSES). The requirements are wide-ranging, including acquisition of certification through training courses, visits to other 
facilities by the medical team, necessity of inviting proctors, and acquisition of facility conditions. However, introducing robot-
assisted surgery in accordance with these guidelines is not easy during COVID-19 pandemic. 

Methods
We considered the current situation and problems in our department, which recently introduced robot-assisted colorectal 
surgery. Furthermore, we examined the problems associated with introduction of robot-assisted surgery in Japan.

Results
In our department, there was no doctor with experience in robot-assisted surgery, so we started by obtaining the certificates 
of operator and assistant. Due to the impact of the COVID-19 pandemic, there was a reservation limit for the certificate 
acquisition program, which caused a delay in taking the course. In addition, it was difficult to observe the operation as a team 
due to the number of people at the receiving hospital and the COVID-19 infection of the operating room staff in our hospital. 
At proctor, events such as the outbreak of COVID-19 clusters at the workplace of the invited doctor caused the schedule to be 
canceled suddenly. 

Conclusion
In anticipation of future infectious disease outbreaks similar to the COVID-19 pandemic, it is important to establish a system 
that can easily and smoothly introduce robot-assisted surgery in Japan.
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1. Introduction
The coronavirus disease 2019 (COVID-19) pandemic has 
profoundly affected society and healthcare worldwide. This 
negative impact includes effects on surgeries, with reports from 
various countries clearly showing a decline in surgical operations 
during the COVID-19 pandemic [1]. Most elective surgeries have 
been cancelled, and the number of surgeries for malignancies has 

also decreased [2]. Moreover, medical workers have been affected; 
the increase in the number of patients with COVID-19 has resulted 
in a shortage of medical staff [3]. These changes are expected to 
have a significant impact on robot-assisted surgery.

Robot-assisted total prostatectomy has been covered by Japanese 
national insurance since 2012. In the field of colorectal surgery, 
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robot-assisted surgery for rectal cancer has been covered by public 
health insurance since April 2018 [4]. As a result, this procedure 
has become widely introduced at many institutions in Japan. Most 
recently, robot-assisted surgery for colon cancer was approved for 
coverage by public health insurance in 2022; thus, a further increase 
in the number of robot-assisted colorectal surgeries is expected. 
However, the introduction of robot-assisted surgery in Japan is 
complicated because it requires adherence to the guidelines of the 
Japan Society of Endoscopic Surgery (JSES).

We herein discuss the difficulties associated with introducing 
robot-assisted surgery for rectal cancer in our department during 
the COVID-19 pandemic and the problems encountered during its 
introduction in Japan.

2. Materials and Methods
2.1. Trends in COVID-19 Status in Japan
In Japan, there was an obligation to report the number of people 
with positive COVID-19 tests to public health centers from 16 
January 2020 to 8 May 2023. Japan then downgraded the legal 
classification of COVID-19 infection on 8 May 2023, placing it in 
the same category as common infectious diseases such as seasonal 
influenza as a measure to ease COVID-19 prevention regulations. 
Thus, the data for 7 May 2023 represent the final aggregate value 
[5]. In this analysis, the number of newly confirmed positive cases 
of COVID-19 was based on the data published by the Ministry of 
Health, Labour and Welfare submitted from each local government 
in Japan.

2.2. Nationwide Survey of Endoscopic Surgery in Japan
Since 1990, the JSES has conducted a national survey every 2 
years to evaluate the status of endoscopic surgery in Japan [6-11]. 
The questionnaire survey is conducted at institutions that perform 
endoscopic surgery in Japan and contains items on the number of 
cases and surgical outcomes of endoscopic and robotic surgery. In 

the 16th nationwide survey, the questionnaire was sent to 3,940 
institutions, and responses were received from 1,313 institutions or 
departments (response rate of 33.3%) [11]. Lower gastrointestinal 
surgery cases were extracted from the responses, and the trends in 
the number of laparoscopic and robot-assisted surgery cases were 
tabulated.

2.3. Introduction of Robot-Assisted Colorectal Surgery at our 
Hospital
Our hospital did not introduce robot-assisted surgery until we 
moved to a new hospital in September 2021. In June 2022, the da 
Vinci X surgical system (Intuitive Surgical, Sunnyvale, CA, USA) 
was introduced for robot-assisted surgery. The urology department 
of our hospital was the first to start performing robotic surgery, 
followed by our department of gastrointestinal and hepato-
biliary-pancreatic surgery. During the COVID-19 pandemic, our 
department began performing robot-assisted surgery for rectal 
cancer in August 2022 and robot-assisted surgery for colon cancer 
in July 2023. 

3. Results
3.1. Changes In Number of Endoscopic Surgeries in Japan 
During Covid-19 Pandemic
Figure 1 shows the trends in the number of endoscopic surgeries 
for colorectal cancer compiled from the 16th JSES questionnaire 
survey. The number of laparoscopic colorectal surgeries in 
Japan increased markedly over the years. However, the number 
of these surgeries clearly decreased starting in 2019, when the 
COVID-19 pandemic began. The cancellation of health checkups 
and avoidance of medical institutions because of the COVID-19 
pandemic were thought to be the reasons for the decrease in these 
surgeries. By contrast, robot-assisted surgery for colorectal cancer 
remained unaffected and continued to increase steadily in Japan 
(Fig. 2).
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Figure 1: Trends in the Number of Laparoscopic and Robot-Assisted Surgeries for Colorectal Cancer Compiled from the 16th JSES 
Questionnaire Survey

Figure 2: Trends in the Number of Robot-Assisted Surgeries for Colorectal Cancer Compiled from the 16th JSES Questionnaire Survey

3.2. Guidelines for Introduction of Robot-Assisted Surgery for 
Colorectal Cancer in Japan
The JSES has produced a publication titled “Guidelines for the 
Introduction of Robot-Assisted Endoscopic Surgery” to safely 
introduce and popularize robot-assisted surgery in Japan. The 
guidelines consist of cross-disciplinary guidelines and department-

specific guidelines. The cross-disciplinary guidelines stipulate 
conditions for surgeons and facilities (Table 1). Regarding the 
conditions for surgeons, operators are required to take a training 
course set by the manufacturer and obtain certification for robotic-
assisted surgery. Surgeons are also recommended to perform 
their first procedure within 30 days of obtaining the certificate. 
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Regarding the conditions for facilities, the medical team (including 
the surgeon, assistant, and surgical nurse) must sufficiently observe 
robotic surgery at other facilities before starting to perform robotic 
surgery in their own facility. Additionally, a JSES-certified proctor 

must be invited for the first robotic surgery procedure, and the 
procedure must be performed under the proctor’s guidance. 
Furthermore, each facility must create guidelines for introducing 
new surgical techniques to ensure safe introduction.

Table.1 Cross-disciplinary guidelines for the introduction of robot-assisted colorectal surgery in Japan 

cross-disciplinary guidelines 

 conditions for surgeons Attended a training course and obtained certification in robot-assisted endoscopic surgery 

  It is recommended that the first case be performed within 30 days of obtaining the certificate 

  

 conditions for facilities The medical team, including the surgeon, assitant, and surgical nurse, conducts sufficient case obsevation 

  The first case should be conducted under the guidance of the JSES-certified proctor 

  Participate in the registry system established by theJSES or related societies 

  Create guidelines for introducing new surgical procedures at each facility and ensure safe introduction 

Table 1: Cross-Disciplinary Guidelines for the Introduction of Robot-Assisted Colorectal Surgery in Japan

In the department-specific guidelines, additional conditions are 
imposed in the field of gastrointestinal robotic surgery (Table 2). 
Console surgeons must have experience assisting in 10 cases of 
gastrointestinal robotic surgery before being able to introduce 

robotic surgery under the guidance of a JSES-certified proctor. 
However, if a console surgeon is a specialist certified by the 
Japanese Society of Gastroenterological Surgery, the above 
assistant experience is not required.

Table.2 Department-specific guidelines for the introduction of robot-assisted colorectal surgery in Japan 
  

department-specific guidelines 

 conditions for surgeons 
Console surgeons will have experience assisting in 10 cases of robot-assisted endoscopic surgery in the   
gastrointestinal surgery field. However, the above-mentioned assistant experienece is not required for gastrointestinal 
surgery specialists of the Japanese Society of Gastroenterological Surgey 

  Console surgeons must be fully proficient in general open and laparoscopic surgical techniques, perioperative 
management, and treatment of complications 

  

 conditions for facilities When introducing robot-assisted endoscopic surgery, at least one case should observe the relevant procedure 

  
In order to start robot-assisted endoscopic surgery as an independent team, the team must have someone who has 
JSES technical certification, at least one case of robot-assisted endoscopic surgery at another facility for the relevant 
procedure, and one case under the guidance of the JSES-certified proctor 

Table 2: Department-Specific Guidelines for the Introduction of Robot-Assisted Colorectal Surgery in Japan

3.3. Introduction of Robot-Assisted Surgery for Rectal Cancer 
in our Department and Status of Covid-19 in Japan
Figure 3 shows the introduction of robot-assisted surgery for rectal 
cancer in our department and the trends in COVID-19 in Japan. 
In accordance with the JSES guidelines for the introduction of 
robotic surgery, we first took a training course provided by the 
manufacturer and planned to obtain certification. However, the 
number of available reservations for the basic training required 

to obtain certification was reduced because of the COVID-19 
pandemic, resulting in a delay in obtaining the certification. 
Furthermore, we observed robot-assisted surgery for rectal cancer 
at another facility as a case observation. Like the basic training 
reservation status, the number of facilities designated by the JSES 
to accept case observations was reduced because of the COVID-19 
pandemic, making it difficult to make such reservations. 
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Figure 3: Status of Introduction of Robot-Assisted Surgery for Rectal Cancer in our Department and Trends in the Number of COVID-19 
Infections in Japan

Although the original plan to introduce robot-assisted surgery 
for rectal cancer had been unexpectedly delayed, robotic support 
equipment was introduced to our hospital in June 2022. We were 
able to obtain certification in July 2022, and we performed the 
first case of robot-assisted surgery for rectal cancer within 30 days 
of obtaining certification. For case observation by the medical 
team, the number of participants was limited at the designated 
facility; therefore, several case observations were conducted 
with a small number of participants. Although we planned on-
site training using robotic support equipment at our hospital, the 
training was postponed because the person in charge of instructing 
had developed COVID-19. After overcoming many obstacles, 
we managed to perform the first robot-assisted surgery for rectal 
cancer on time under the difficulties imposed by the COVID-19 
pandemic. With the assistance of the proctor, we successfully 
performed the first robotic-assisted surgery for rectal cancer with 
no complications. Robot-assisted surgery for colon cancer became 
covered by public health insurance in April 2022, and the number of 
cases has since been significantly increasing nationwide in Japan. 
Accordingly, our department introduced robot-assisted surgery for 
colon cancer in July 2023. Because robotic-assisted rectal surgery 
had already been introduced, robotic-assisted colectomy was easy 
to implement, and the number of cases is steadily increasing.

4. Discussion
We experienced several challenges in our introduction of robot-
assisted surgery for rectal cancer during the COVID-19 pandemic. 
From this experience, we identified three issues that should be 
improved upon for successful introduction of robot-assisted 
surgery in Japan: difficulties in obtaining certification in robot-
assisted surgery, difficulties in conducting case observations at 
other facilities, and difficulties in inviting certified proctors from 
other facilities.

In Japan, surgeons receive a certificate after undergoing training 
courses provided by robotic equipment companies in accordance 
with the JSES guidelines. The training course to obtain the certificate 
of robot-assisted surgery requires the completion of online training, 
on-site training using an actual robot system, case observation of 
actual robot-assisted surgery at another facility, and basic training 
using actual robot equipment in animals. To obtain a certificate 
for Intuitive Surgical’s da Vinci robot system, which is the most 
frequently used robot system worldwide, there is a waiting period 
of 3 to 6 months for reservations to undergo basic training using 
animals in Japan. During the height of the COVID-19 pandemic, 
reservation slots were reduced and the number of participants per 
training session was limited. To efficiently obtain certificates under 
these circumstances, the number of training facilities in Japan 
should be increased and a system that would allow certificates to 
be obtained overseas should be established.

COVID-19 spread not only to patients but also to healthcare 
workers [12]. To prevent further spread of infection, medical 
institutions placed restrictions on pharmaceutical companies and 
medical device manufacturers. As a result, tours of operating 
rooms at other facilities were restricted, and the number of 
facilities accepting case observations, which are mandatory before 
introducing robotic surgery, decreased. However, the COVID-19 
pandemic has fostered the advancement of online medical 
consultations and conferences for the purpose of preventing 
infection [13]. To improve this situation, a different form of case 
observation should be constructed. For example, it is possible to 
introduce remote live surgical observation using recently developed 
imaging systems and simulated surgical observation using virtual 
reality [14]. In a comparative study of training methods for 
robotic surgery, virtual reality was found to be more effective than 
e-learning; therefore, the introduction of a virtual reality system 
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should also be considered [15]. Moreover, such training methods 
have the advantage of reducing the time and costs associated with 
on-demand observation and viewing from a distance, along with 
improving infection control measures [16].

The JSES guidelines state that to introduce robot-assisted surgery 
as an independent team, the team must include a member with JSES 
technical certification, performance of at least one case of robot-
assisted endoscopic surgery at another facility for the relevant 
procedure, and performance of one case under the guidance of a 
JSES-certified proctor. During the COVID-19 pandemic, however, 
it was difficult to invite the proctor because his movement to 
other medical institutions was restricted. No other proctors were 
available nearby, so a proctor located approximately 1,160 km 
away from our hospital was invited. Although the number of JSES-
certified proctors is increasing, an optimal method for inviting and 
making reservations for proctors has not been established. 

A system that can be easily adapted to facilities that newly 
introduce robotic surgery is needed. A remote surgery guideline 
was recently established in Japan. The purpose of this guideline 
is to set appropriate standards for leading physicians to utilize 
information and communication technology for providing 
support and guidance for surgeries performed at various medical 
institutions. This includes telementoring and telesurgical support, 
which may enable remote proctor guidance in robotic surgery.

Since COVID-19 was classified as a common infectious disease 
in Japan, various restrictions in the medical industry have been 
eased. As a result, the number of robot-assisted surgeries is 
expected to increase further. Additionally, new models of robots 
have been developed and are beginning to appear on the market. 
Although the process of obtaining a da Vinci system certificate 
is the same worldwide, the systems used to introduce robotic 
surgery differ between Japan and other countries [17]. Standards 
for introducing robotic surgery should be created according 
to the medical circumstances of each country, and a system for 
introducing robotic surgery through training in other countries 
should be devised.

5. Conclusion
In conclusion, it is expected that medical situations similar 
to COVID-19 will continue to arise in future with the spread 
of unknown infectious diseases. Even in such situations, it is 
necessary to create a system that allows for the simple and smooth 
introduction of robot-assisted surgery in Japan.
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