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ABSTRACT

Objective: To evaluate the utility of a society-based robotic surgery training program for
fellows in gynecologic oncology.

Methods: All participants underwent a 2-day robotic surgery training course between
2015-2017. The course included interactive didactic sessions with video, dry labs, and
robotic cadaver labs. The labs encompassed a wide range of subject matter including
troubleshooting, instrument variation, radical hysterectomies, and lymph node dissections.
Participants completed a pre- and post-course survey using a 5-point Likert scale ranging
from “not confident” to “extremely confident” on various measures. Statistical analysis was
performed using SPSS Statistics v. 24.

Results: The response rate was high with 86% of the 70 participants completing the survey.
Sixteen (26.7%) of these individuals were attending physicians and 44 (73.3%) were fellows.
In general, there was a significant increase in confidence in more complex procedures

and concepts such as radical hysterectomy (p=0.01), lymph node dissection (p=0.01),
troubleshooting (p=0.001), and managing complications (p=0.004). Faculty comfort and
practice patterns were cited as the primary reason (58.9%) for limitations during robotic
procedures followed secondarily by surgical resources (34.0%).

Conclusion: In both gynecologic oncology fellows and attendings, this educational theory-
based curriculum significantly improved confidence in the majority of procedures and
concepts taught, emphasizing the value of hands-on skill labs.

Keywords: Robotics; Surgical Training; Surgical Education; Gynecologic Oncology

INTRODUCTION

Minimally invasive surgery was largely adopted in gynecologic cancers in the 1990s [1],
and the Food and Drug Administration approved the robotic surgery platform for use in
gynecologic surgery in 2005. Laparoscopy has some clear advantages over laparotomy
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including decreased recovery time, improved perioperative outcomes, shorter hospital
stays, improved quality of life, and faster return to daily functions [2,3]. Robotic surgery
has additional advantages over traditional laparoscopy, including 3-dimensional vision,
instrumentation with wrist-like movements, elimination of hand tremors, resolution of the
fulcrum effect, and increased accuracy and precision [4]. Ultimately, robotic surgery can
allow surgeons to perform more complex procedures in a minimally invasive fashion while
allowing greater precision [S]. The number of robot-assisted laparoscopic surgeries (RAS)
have increased dramatically since their initial introduction. In 2012, RAS composed 1.5%
of all surgical procedures, increasing to 15.1% in 2018 [6]. Despite this increase in robotic
surgery, many training hospitals do not have a formalized robotic training program and the
development of a simulation-based curriculum in training is needed [7,8].

Surgical training sessions have previously included didactic sessions, skills labs, virtual
reality, cadaver training, and live hands-on sessions [8]. The goal of surgical simulation is

to introduce complex surgical techniques in a controlled environment to facilitate uptake of
new concepts and improve the surgical learning curve [9]. The goal is to allow surgeons to
feel more comfortable performing a complex or rare procedure at an earlier stage. Simulation
is also helpful in learning how to avoid and address potential complications [10].

There are various forms of surgical simulation, including electronic, wet labs, and dry labs
[8,11]. Electronic robotic simulation is a virtual reality program that allows training on
animated anatomy; whereas wet laboratories generally use a cadaver model to simulate

a more realistic anatomic experience. Wet lab sessions tend to be expensive and require
specialized facilities; thus, opportunities for repetitive training are limited. Dry laboratories
use inanimate objects that are less realistic but useful for repetitive procedures and
development of basic skill sets.

In a survey of gynecologic oncology programs in the United States, 95% of programs
reported training their fellows in RAS, and many of these fellows plan to use it in their
clinical practice after fellowship [12]. Previously, there has not been a standardized
curriculum or training course for RAS in gynecologic oncology. In order to address these
issues, a robotic training course was created to better equip gynecologic attendings and
fellows with the skills needed to perform complex procedures using RAS. The goal of this
study was to evaluate the outcomes of this standardized Society of Gynecologic Oncology
(SGO) robotic training course.

MATERIALS AND METHODS

All participants were enrolled in a 2-day SGO robotic surgery training course between 2015—
2017. The courses were held in Florida, California, and Georgia. All participants signed a
consent prior to involvement in their respective course. The course curriculum was based on
instructional theory and designed to include interactive didactic sessions with surgical video,
dry labs, wet labs, and electronic robotic simulation (Table 1). The educational sessions

and videos reviewed surgical practices and complications of robotic surgery including

radical hysterectomies, omentectomy, port placement in thin versus obese patients, side
versus perineal docking, and running an efficient operating room, among others. The labs
encompassed a wide range of subject matter including troubleshooting, instrument variation,
radical hysterectomies and other dissections, and lymph node dissections (Table 2 for all
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Table 1. Robotic course outline

Day 1: Lectures and dry labs

Day 2: Cadaver lab

Attendings and fellows
- Introduction/overview
- Dry lab (docking and port placement) 1
Suturing
Pelvic vessel sealing
Stapler
Simulator
Table motion
- Special topics lectures
Sentinel lymph nodes (identification and dissection)
Robotic hysterectomy, omentectomy
Uterine manipulators
Side versus perineal docking
Use of fourth arm
Running an efficient operating room
- Drylab 2
Troubleshooting exercises
- Video review with faculty commentary

Fellows

- Cadaver lab 1
Port placement
Docking
Third arm utilization
Advanced energy use
Pelvic lymph node dissection
Radical hysterectomy

- Cadaver lab 2
Para-aortic/pelvic lymph node dissection
Complications and management
Troubleshooting

Attendings
- Lectures
Tips for teaching residents and fellows
Advanced robotics
- Work with fellows in cadaver lab

Table 2. Confidence level questions and results

Concept and procedures Average CL" Relative increase (%) p-value 95% confidence interval
Before After

Port placement & patient positioning 3.36 4.5 23.5 0.079 -1.81, 0.23
Instrument selection & 3rd party products 2.92 3.95 35.3 0.053 -2.09, 0.03
Docking and port placement 3.28 4.20 28.0 0.016 -1.43, -0.42
Robotic hysterectomy 3.53 4.7 18.1 0.086 -1.51, -0.42
Radical hysterectomy 2.26 3.34 47.8 0.011 -1.57, -0.60
Lymph node dissection 2.70 3.59 33.0 0.011 -1.28, -0.48
Robotic omentectomy 2.16 3.02 39.8 0.051 -1.73, 0.01
Uterine manipulators 3.78 4.19 10.8 0.068 -0.90, 0.07
Port placement in obese patients 3.08 411 33.4 0.014 -1.56, -0.50
Port placement in thin patients 3.20 4.10 28.1 0.025 -1.51, -0.28
Side docking versus perineal docking 2.86 3.94 37.8 0.016 -1.68, -0.48
Running an efficient operating room 2.84 3.67 29.2 0.030 -1.46, -0.20
Suturing 3.46 4.06 17.3 0.075 -1.34, 0.15
Pelvic vessel sealing 3.29 3.96 20.4 0.018 -1.06, -0.20
Complex cases 2.55 8835 31.4 0.025 -1.36, -0.24
4th arm utilization 313 4.00 27.8 0.010 -1.25, -0.49
Advanced energy use 3.7 3.95 24.6 0.010 -1.10, -0.44
Pelvic lymph node dissection 2.97 3.85 29.6 0.023 -1.47,-0.30
Para-aortic lymph node dissection 2.16 3.29 52.3 0.027 -1.94, -0.31
Complications & management 2.43 3.48 43.2 0.004 -1.34, -0.76
Troubleshooting 2.44 3.79 38.9 0.001 -1.52, -1.20

Bold p-value indicates significance.
*Confidence level based on 5-point scale.
CL, confidence level.

topics reviewed). Fellows were encouraged to attend the course with a supervising attending.

Participants were asked to complete a pre- and post-course survey rating their confidence
levels (Table 2). A 5-point Likert scale that ranged from “not confident” to “extremely
confident” was used to measure confidence levels in participants. The course was paid for
by SGO through an unrestricted grant from Intuitive. This grant covered renting space, the
robotic systems, and obtaining cadavers. The instructors did not receive any honoraria.
Statistical analysis including a paired t-test was performed using SPSS Statistics v. 24 (IBM

Corp., Armonk, NY, USA).
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RESULTS

The response rate was high with 86% of the 70 participants completing the survey. The 16
(26.7%) of these individuals were attending physicians and 44 (73.3%) were fellows. On
average, participants had performed 35.7 robotic hysterectomies (range 4-100) and 3.3
radical hysterectomies (range 0-16) in the preceding year.

There was a trend of increased confidence in most areas with 15 of 21 being significant (Fig. 1).
There was a significant increase in confidence in more complex procedures and concepts such
as radical hysterectomy (p=0.01), lymph node dissection (p=0.01), troubleshooting (p=0.001),
and managing complications (p=0.004; Table 2). There was no significant increase found

in 6 areas including: port placement/patient positioning, uterine manipulators, instrument
selection, simple robotic hysterectomy, robotic omentectomy, and suturing. Faculty comfort
and practice patterns were cited as the primary reason (59.8%) for limitations in exposure to
certain robotic procedures followed secondarily by surgical resources (33.8%) (Fig. 2).

DISCUSSION

This study showed that in both gynecologic oncology fellows and attendings, this
curriculum led to significantly improved confidence levels in the majority of procedures
and concepts taught (Fig. 1). This highlights the fact that simulation programs may be
beneficial in introducing complex surgical techniques and allowing for development of
skills in a controlled environment. Participants specifically noted that “troubleshooting”
and “management of complications” were particularly helpful. Areas where no significant

improvement was found were more commonly performed tasks such as suturing, port
placement, hysterectomy, and placing the uterine manipulator.
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Fig. 1. Procedures/concepts with significantly improved confidence levels.
*Likert scale: O (less confident) to 5 (completely confident).
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Fig. 2. Reasons for limitations in robotic procedures.
*Individuals were asked to select 1 or more indications.

In order for surgical simulation to be beneficial, it must actually affect the surgeon's operative
performance and have educational impact [13,14]. The simulation must be validated

in some way in order to be able to evaluate if performance is improved. This validation
includes assessing “the realism of the simulator,” “the ability to differentiate novice from
experienced operators,” “the extent to which the results of the test coordinate with the gold
standard,” and “the extent to which an assessment will predict future performance” [15].

The Global Evaluative Assessment of Robotic Skills metrics is one method that has been
independently validated [16,17]. It scores trainees' performance in multiple areas, including
depth perception, bimanual dexterity, efficiency, force sensitivity, autonomy, and robotic
control. Studies using validated assessments such as these are important in evaluating if the
simulation sessions are actually beneficial or just perceived to be. This is where electronic
robotic simulators have an advantage given they are capable of providing statistical feedback
to the performer [15]. While this study evaluated participants' perceived confidence, a formal
validation of the simulator could be incorporated in future sessions.

While virtual reality simulators have a role, tasks such as troubleshooting, management of
complications, and more complicated procedures may be better taught in a live setting given
the hands-on nature of these subjects. This robotics course attempts to include all modalities
of learning including interactive didactic sessions with video, dry labs, and robotic cadaver
labs. This allows for learning to occur in a repetitive, yet realistic, fashion. Previous robotics
courses have demonstrated that dedicated training sessions are vital in mastering surgical
skills especially with complex procedures [18,19].

Another aspect of this study brought to light was that faculty comfort and practice patterns
were cited as the primary reason (59.8%) for limitations during robotic procedures. As
fellows are encouraged to participate with their faculty members in this course, this allows
the opportunity for both entities to bring home new surgical skills. This is among the

first courses to incorporate and assess the involvement of both fellows and invited faculty
members. Surgical resources were noted to be the second most common reason (34%) for
limitations of robotic procedures. This robotic training course allows surgeons to use various
robotic surgical tools to evaluate if they would be useful in their home practices.

https://doi.org/10.3802/jg0.2021.32.€26 5/7
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The main limitation of this study is the use of self-reported responses, which are inherently
biased, rather than validated pre- and post-technical assessments. Additionally, while there
was an excellent response rate, the sample size was small with only 70 participants included.
The data includes aggregate information from fellows and attendings. However, the majority
of the attendings had been practicing for 8 years or less and all individuals in the course were
considered learners. Finally, the resources needed for this curriculum (cadavers, robotic
simulators, etc.) would make it challenging to implement broadly outside of a focused
course. A strength of the study is that the cohort represents a diverse group of institutions
from all over the United States.

Robotic surgery has become a staple in gynecologic oncology, and while most fellowships
have incorporated it into their training, there is currently no standardized method to evaluate
training across programs. Confidence and understanding of the process is an important
element in skill acquisition and mastery. This robotic surgical simulation course is an
opportunity to evaluate and train individuals in more complicated techniques that may not
present frequently in clinical practice. The goal of this study was to evaluate if there was

a change in confidence in the participants but not the actual skill acquisition. Based on
this survey, the educational theory-based curriculum in this study significantly improved
confidence in the majority of procedures and concepts taught, emphasizing the value

of hands-on skill labs. Overall, robotic surgery courses can augment traditional surgical
education to ensure surgeons are kept up-to-date on procedures, troubleshooting, and
society standards.
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