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Educational program for RATS



Importance of education

Why surgical training and education is important in surgical residents?

Competence Development of necessary skills and knowledge

Patient Safety Reduces risk of errors and complications

Confidence Builds resident’s confidence in their abilities

Professional development Facilitates continuous learning and improvement

Clinical decision making Enhances critical thinking and problem-solving skills



VATS thoracic surgery

• Education and surgical experiences are helpful for trainees to 
develop their confidence and competence in real surgery. 

Petersen et al., JTCVS 2018

VATSAT (VATS assessment tools) = 8 items

(1) localization of tumor and other pathological tissue

(2) dissection of the hilum and veins

(3) dissection of the arteries

(4) dissection of the bronchus

(5) dissection of lymph nodes

(6) retrieval of lobe in bag

(7) respect for tissue and structures

(8) technical skills in general

Each item was rated 1 to 5, where 5 was the best 

score, giving a minimum score of 8 and a maximum 

score of 40.



Why robot surgical training is issue?

• It is quite different from VATS/open training in several ways! 

• Surgeon is apart from the patient

• Lack of tactile senses

• CO2 insufflation in robotic surgery

• Difference in port placements

• Difference in lung retraction and dissection

• Difference in vision (3D, not same vision with assistant)



Effects of robot thoracic surgery training

Cerfolio et al., JTCVS 2015

Made several steps for

Robot surgery training



Effects of robot thoracic surgery training

Cerfolio et al., JTCVS 2015

Surgical proficiency increased over time for all steps



Effects of robot thoracic surgery training

Cerfolio et al., JTCVS 2015

Patients’ outcome was similar or improved over time



Essential components for robot education

Faculty 

Mentor

Robotic surgeons who are beyond their own learning curve

(>20 robot lobectomies, 50-150 robotic cases)

Robotic 

team

Dedicated team of anesthesiologists, surgeons,

bedside assistants, nurses and technicians

Simulation

education

Devoid of risk to the patient, and shortening the learning curve prior to 

patient contact, improving operative experience and outcomes

Systematic 

program
Systematic education program in real surgery



Essential components for robot education

Faculty 

Mentor
• Education programs direction

• Evaluation of trainees’ skills

• Video review of trainees’ cases and feedback



Essential components for robot education

Robotic 

team

• Highly trained team members  Familiarity, Improve efficiency

• Perioperative competencies

• Arranging robotic system and all its components in the OR

• Assembling system components

• Starting the system

• Draping the patient cart

• Setting up and calibrating the vision system

• Setting up the surgeon console

• Driving and positioning the patient cart over the patient

• Identifying safety features



Essential components for robot education

Simulation

education
• Early phase education program

• Experiencing the robotic system and the surgical skills

• Being proficient before experiencing real surgery



Essential components for robot education

Systematic 

program
• Suitable programs for resident grades



Suggested programs

• Several phases of robotic education system

• Preclinical phase (PGY 1)
• Online didactics

• Skill acquisition with simulation models

• Bedside assistant phase (PGY 2-3)
• Learn port placements, docking, instrument exchange, trouble shooting

• Console phase (PGY 4-5)
• Participate in parts of the robotic operation in a progressive fashion



Suggested programs

• Several phases of robotic education system

Alicuben et al., JTD 2020



Preclinical phase

• Learning about robotic system

• Simulation model (VR)

• Simulation kit (lobectomy model)

• Animal model (porcine lung model)



VR model
Courtesy of Intuitive Korea



System In-service & Simnow Basic Skills

VR model

Courtesy of Intuitive Korea



System In-service & Simnow Basic Skills

Category Program Goal Score

Endowrist manipulation

Sea Spike 1 80

Wrist articulation 1 80

Clucth Clutch 90

Camera Control Camera 0 70

Energy pedal selection Energy Pedal 1 80

Using the retraction arm

4th arm cutting 80

Three arm relay 1 70

VR model

Courtesy of Intuitive Korea



Versatile Training Tissue ( 

VTT ) Lung Model (Rt.Lung) 

(kotobuki medical)

Lobectomy simulation model

Courtesy of Intuitive Korea



Versatile Training Tissue ( 

VTT ) Lung Model (Rt.Lung) 

(kotobuki medical)

Lobectomy simulation model

Courtesy of Intuitive Korea



Porcine lung model

Animal model

Courtesy of Intuitive Korea



Assistant Surgeon

• Port placement, docking, trouble shooting

• Familiarized with fundamentals of the robotic platform

• Communications between console surgeon and the team members

• Understanding of the whole surgical procedures



Console surgeon

• Step-by-step procedures

• Communication with assistant surgeons and team members

• Trouble shooting



In SNUH

• No systematic 
education program

• But, tried to give 
opportunities to 
residents and fellows 
for robotic training

• Every residents went 
to Intuitive center at 
least once for 
simulation training.



In SNUH



In SNUH



In SNUH



In SNUH

• As an assistant surgeon..
• Residents participate robotic surgery from grade 2
• Grade 2 : thymectomy, lung surgery
• Grade 3/4 : thymectomy, lung surgery, esophageal surgery

• As a console surgeon..
• Residents have change to do some robotic procedures from grade 4
• Fellows do many procedures
• Grade 4

• Port placement

• thymectomy substernal dissection

• IPL division

• Omental fat division



Crisis management program for RATS



Crisis in thoracic surgery

• Major vessel injury (most fatal)

• Bronchus injury



Crisis management in RATS

• Because the operative surgeon works on a console located outside 
the operating field, RATS has radically modified teamwork and inter-
professional communication.

• This may create a specific safety risk, which should be given special 
consideration.



4P concepts

• Poise: remain calm

• Pressure: apply pressure immediately to the bleeding vessel

• Prepare: prepare your disaster plan preoperatively and give your 
anesthesia and nursing team time to prepare after the injury and do 
not rush to perform a thoracotomy as the patient is bleeding

• Proximal control: proximal control of vessel bleeding

Cerfolio et al., ATS 2019
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Pressure

• Rolled sponge gauze should be ready in the field

• If there is no sponge gauze, the bleeding vessel can be given 
pressure with robotic arm, but caution is needed for more injury

• Usually, giving pressure with arm on anterior side is recommended, 
for giving room for assistant surgeon doing posterolateral 
thoracotomy



Pressure



Prepare

• Prepare for open surgery, transfusion and vital signs management

• Simulation-based training of crisis management



Simulation-based training

J Am Coll Surg 2011



Simulation-based training

J Am Coll Surg 2011

Checklist and simulation is helpful to the participants

It showed significantly lower failure rate in OR crisis simulation



Simulation-based training

NEJM 2013

Significant improvement in adherence to recommended 

procedures for the most common intraoperative emergencies



Simulation-based training

It showed significantly lower failure rate in OR crisis simulation regardless of simulation type

And the participants felt the checklist and simulation was helpful



Simulation-based training

Journal of Robotic Surgery 2023



Simulation-based training

Shorter time to CPR, Defib, and undocking

in simulation-based training group

Observation teamwork assessment

Better communication, co-ordination 

and co-operation in simulation-based 

training group



Summary

• As the number of robotic surgeries in cardiothoracic surgery 
continues to increase, there is a need for systematic residents 
training and crisis management programs.

• The training process should start with training using simulation, 
animal models, etc. and then a systematic program to train as an 
assistant surgeon and console surgeon. 

• In the event of an emergency in the RATS, the surgeon cannot react 
immediately, so it is very important to follow the principles and 
sequence set by the team. The simulation-based training seems 
very helpful in emergency situation in RATS.




