Robotic surgery training
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Robot-assisted surgery emerged in the 2000s and has grown almost exponentially in the last
decade. The use of robotic-assisted surgery has increased 10-40-fold more than that of laparo-
scopic surgery for general routine procedures.! The continuous improvement of robotic plat-
forms has allowed surgeons to overcome the limitations of conventional laparoscopy, such as
2D visualization and long instruments that do not accurately reproduce human wrist move-
ments. Robotic systems provide high-definition 3D visualization, giving control of the cam-
era to the surgeon. Robotic platforms have surgical instruments with intracavitary joints that
reduce tremors, reproducing the movements of the surgeon on the console with great accuracy.
Combined with these technical advantages, the clinical results consistently demonstrated in sci-
entific articles seem to corroborate the great growth of robotic surgery in several specialties.
The increasing use of robotic systems has raised concerns about the safety of patients oper-
ated on by surgeons on a learning curve. This demand resulted in a standardized curriculum for
training new surgeons. A few years ago, robotic training was controlled and certified by Intuitive,
the company that manufactured the only robotic platforms then available in Brazil. The signifi-
cantly increased demand for robotic surgery led the Brazilian Medical Association (AMB), the
Specialty Societies, and the Federal Council of Medicine (CFM) to regulate robotic surgery in
Brazil, establishing a structured training curriculum®* consisting of a basic and an advanced stage.
The basic or pre-clinical stage includes acquiring theoretical knowledge about robotic equipment
and how the robot works, online training on the fundamentals of robotic surgery, watching vid-
eos and attending some robotic surgeries in person, training on a robotic simulator, and train-
ing on the robot console simulating real surgery movements and procedures (in-service train-
ing). In the advanced stage, the apprentice performs the robotic procedure as the main surgeon
under the supervision of a surgeon-instructor (proctor) with extensive experience in the tech-
nique. After supervising at least ten specialty procedures, the proctor will be able to certify the
apprentice surgeon’s competence to perform robotic surgery. Next, we will describe the stages of

the structured curriculum in more detail.

ONLINE TRAINING

The Fundamentals of Robotic Surgery (FRS) is an online program on the principles of robotic
surgery developed by more than 80 experts. Actually, it is not just an online program because
it included other training stages. It is divided into an introduction to the robotic surgical sys-
tem, didactic instructions on robotic surgical systems, psychomotor skills curriculum and train-
ing, communication skills training, and staff training. However, the program that is currently
mostly used is the Technology Training Pathway, developed by Intuitive Surgical for its plat-
form. This website provides videos and documents about the principles of the da Vinci system,
especially about robotic instruments and accessories, port placement, docking, intraoperative

configuration, surgical console manipulation, troubleshooting, and safety resources.’

BEDSIDE EXPERIENCE
This stage allows the apprentice surgeon to consolidate some of the concepts taught in the online
stage. Watching and, ideally, participating in robotic surgeries in theater as a supervised assis-

tant, the apprentice practices proper patient positioning, port placement, docking, and handling
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the robots arms and instruments, in addition to learning how
to solve system problems. Live observation of an experienced
surgeon allows the apprentice to become more familiar with the
main standard procedures in their specialty and learn some criti-

cal points and technical tricks.®

SIMULATION
The apprentice surgeon uses simulators to practice the skills
required for robotic procedures. The exercises include handling
articulated and 3D optic instruments, improving forceps move-
ments, suturing, tying surgical knots, dissecting structures,
and using different forms of energy. The most used 3D simula-
tors are the dVSS da Vinci Simulator (3-D Systems/Simbionix),
adapted to the surgeon’s console on the da Vinci platform, and the
DV-Trainer (Mimic Technologies). In both models, the apprentice
receives scores that evaluate different aspects of their movements
throughout the exercises, helping to improve their weaker points.
In addition to virtual reality simulators, there are also physical
simulators in which the surgeon performs exercises to develop skills
such as suturing, cauterizing, and closing planes in organic tissues
and anatomical parts. For an experience even closer to reality, ani-
mal organs such as porcine models can be used inside domes and
manikins. However, due to their high costs, they are reserved for
more advanced training stages or for the final evaluation of the
pre-clinical part of robotic certification. A cadaveric human model

is also a very realistic option, but it is very expensive.®

SUPERVISED PROCEDURES

After being certified in the pre-clinical/basic stage, the apprentice
surgeon can begin the clinical/advanced stage. This stage consists
of at least ten robotic procedures supervised by an instructor sur-
geon with extensive robotics experience. Ideally, the first surger-
ies should be simpler procedures, and as the apprentice gains con-
fidence with robotic technology, they move on to more complex
procedures. When this progression is not possible, the appren-
tice can begin by receiving help from the instructor in the more
technically difficult stages of complex procedures, gaining more
autonomy as they gain experience. At the end of the advanced
stage, the apprentice surgeon will be able to continue indepen-

dently, as long as the proctor deems that they are ready to do so.

SYSTEMS AVAILABLE IN BRAZIL

In Brazil, we currently have platforms produced by three com-
panies. Most of the robotic systems are produced by Intuitive
Surgical, the American company that pioneered robotics.
The available platforms are the da VinciO Si, X, and Xi, with

the Si model being discontinued over the next few years and
gradually replaced by the VinciO X and Xi models. One hun-
dred and three da VinciO systems are distributed in 88 hospitals
across all Brazilian regions. The second company that came to
Brazil was CMR Surgical, a British company that produces the
VersiusO platform. At the moment, there are six VersiusO sys-
tems installed in six different hospitals in the South and Southeast
regions. Finally, we have the HugoO RAS platform, produced by
Medtronic, already available in two hospitals in Sdo Paulo, SP.
However, to date, the HugoO system is only validated for urologi-
cal and gynecological surgeries.

The increased number of new platforms requires structured
curriculum adaptations because even accredited surgeons will
require training to use each of the different systems. Furthermore, an
increasing number of surgeons will begin their experience directly
on the new platforms. In the near future, the ideal structured cur-
riculum should cover even broader skills, enabling new surgeons
to work across all different platforms. However, predicting how
training will be affected by an increasing number of robotic sys-

tems is difficult.

REFERENCES

1. Armijo PR, Pagkratis S, Boilesen E, Tanner T, Oleynikov D. Growth
in robotic-assisted procedures is from conversion of laparoscopic
procedures and not from open surgeons’conversion: a study of trends
and costs. Surg Endosc. 2018;32(4):2106-13. PMID: 29067582; https://
doi.org/10.1007/500464-017-5908-z.

2. Peters BS, Armijo PR, Krause C, Choudhury SA, Oleynikov D. Review of
emerging surgical robotic technology. Surg Endosc. 2018;32(4):1636-
55. PMID: 29442240; https://doi.org/10.1007/500464-018-6079-2.

3. Conselho Federal de Medicina. Resolugdo CFM n° 2.311/2022.
Regulamenta a cirurgia robética no Brasil. Brasilia-DF: Diario Oficial
da Unido; 2022, March 28. Secéo |, p. 234. Available from: https://
www.in.gov.br/en/web/dou/-/resolucao-cfm-2.311-de-23-de-marco-
de-2022-388694288. Accessed in 2023 (Aug. 28).

4. Associacao Médica Brasileira. Portaria AMB n° 03. Disp&e sobre os
Certificados de Habilitacdo (CeHab) concedidos pela AMB. Sdo Paulo:
AMB; 2019, June 5. Available from: https://amb.org.br/wp-content/
uploads/2021/04/CeHab.pdf. Accessed in 2023 (Aug. 28).

5. Chen R, Armijo PR, Krause C, et al. A comprehensive review of robotic
surgery curriculum and training for residents, fellows, and postgraduate
surgical education. Surg Endosc. 2020;34(1):361-7. PMID: 30953199;
https://doi.org/10.1007/500464-019-06775-1.

6. TerraRM, Leite PHC, Dela Vega AJM. Robotic lobectomy: how to teach
thoracic residents. JThorac Dis. 2021;13(suppl 1):58-12. PMID: 34447587,
https://doi.org/10.21037/jtd-20-1628.

© 2023 by Associacao Paulista de Medicina

This is an open access article distributed under the terms of the Creative Commons license.


https://doi.org/10.1007/s00464-017-5908-z
https://doi.org/10.1007/s00464-017-5908-z
https://doi.org/10.1007/s00464-018-6079-2
https://www.in.gov.br/en/web/dou/-/resolucao-cfm-2.311-de-23-de-marco-de-2022-388694288
https://www.in.gov.br/en/web/dou/-/resolucao-cfm-2.311-de-23-de-marco-de-2022-388694288
https://www.in.gov.br/en/web/dou/-/resolucao-cfm-2.311-de-23-de-marco-de-2022-388694288
https://amb.org.br/wp-content/uploads/2021/04/CeHab.pdf
https://amb.org.br/wp-content/uploads/2021/04/CeHab.pdf
https://doi.org/10.1007/s00464-019-06775-1
https://doi.org/10.21037/jtd-20-1628

