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Abstract

To describe OB/GYN fellowship directors’ (FDs) observations, expectations, and preferences of incoming fellow’s robotic
surgery preparedness. Cross-sectional study. OB/GYN FDs in gynecologic oncology, minimally invasive gynecologic surgery,
female pelvic medicine and reconstructive surgery, and reproductive endocrinology and infertility in the United States. 60
FDs answered the questionnaire. Participants completed an online questionnaire about their preferences and expectations
of robotic surgery experience for incoming fellows. FDs observed that many incoming first-year fellows had a baseline
understanding of robotic technology (60%) and robotic bedside assist experience (53%). However, few could perform more
advanced robotic tasks; with FDs indicating fellows could infrequently robotically suture (18%), or perform the entire hys-
terectomy (15%). FDs reported higher composite observation than expectation scores (34.3 versus 22.2, p <0.0001), and
higher preference than expectation scores (34.0 versus 22.2, p <0.0001). The composite expectation score of high-volume
divisions was greater than of low-volume divisions (23.7 versus 14.0, p=0.04). Among the domains identified, FDs most
strongly preferred their fellows be able to bedside assist, have a basic understanding of robotic technology, and have basic
robotic operative skills. While incoming fellows have more robotic skill than their FDs expect, few are deemed competent
to independently operate the robot. Higher volume robotic surgery divisions have higher expectations of the robotic skills
of their incoming fellows compared to low-volume divisions; however, FDs neither expected nor preferred their incoming
fellows to be fully competent in all aspects of robotic surgery.
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Background

In 2005, the Food and Drug Administration approved use
of the Da Vinci Surgical System for gynecological surgery,
and since then, there has been a rapid uptake of the tech-
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GYN practice utilize robotic technology including hyster-
ectomy, sacrocolpopexy, adnexal surgery, myomectomy,
and cancer surgery [2]. Purported benefits of the robotic
platform include ease of use, the ability to perform more
technically demanding cases that would have otherwise
required laparotomy, and improved surgeon ergonomics
and visualization [3]. The increasing prevalence of robotic
surgery has corresponded with increased integration of
robotic surgical training into gynecologic subspecialty
practice [4].

Few studies have been conducted to assess gynecologic
resident training in robotic surgery. A survey of residents
conducted in 2010 found that while 78% of institutions
have the capacity for robotic surgery, only 58% have incor-
porated formal training as part of their residency [5]. A
2009 survey of OB/GYN residents found that while 70%
participated in robotic surgery in the last 12 months and
44% planned to practice robotic surgery in their careers,
only 3.6% felt equipped to practice robotic surgery inde-
pendently [6]. Nationwide residents have inconsistent
exposure to robotic technology and experience on the con-
sole. A recent study examining graduating OB/GYN resi-
dent surgical volume found a 74-fold difference in robotic
case volume between the top and bottom 10% of graduat-
ing residents [7]. A multi-center retrospective cohort study
at four academic institutions and found that only 58.9%
of robotic cases had resident involvement, compared with
88.6% of other surgical approaches [8].

There are few guidelines regarding resident robotic
surgery training and fellowship program directors’ opin-
ions regarding the robotic training of incoming fellows
remain unknown. The purpose of this study is to describe
the expectations and preferences of OB/GYN subspecialty
fellowship directors (FDs) on the robotic surgery prepared-
ness of incoming fellows. Fellowship directors’ opinions
could be used to improve robotic surgery curricula for
residents desiring competency in this surgical modality.

Methods

This was an Institutional Review Board-approved (IRB
13-0057) prospective, cross-sectional study using a sur-
vey of OB/GYN subspecialty FDs in fields of gynecologic
oncology (GYN ONC), minimally invasive gynecologic
surgery (MIGS), female pelvic medicine and reconstruc-
tive surgery (FPMRS), and reproductive endocrinology
and infertility (REI). The American Board of Obstetrics
and Gynecology website was used to identify GYN ONC,
and REI fellowship directors; the Accreditation Council
for Graduate Medical Education and the American Asso-
ciation of Gynecologic Laparoscopists websites were
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used to identify FPMRS and MIGS fellowship directors,
respectively. We identified 175 accredited programs and
sent those programs an open, anonymous, electronic sur-
vey to the listed contact person listed. Participation was
voluntary and the survey window was open for responses
between February 2014 and April 2014. Participants
received one paper and three email reminders.

The multi-item survey was developed, piloted, and
modified based on expert opinion and feedback from FDs
and faculty at our institution. It was modeled after previ-
ously validated surveys in medical training, but altered to
incorporate robotic surgery and gynecologic procedures.
The authors consulted with an expert in epidemiology and
survey design during its development. To establish content
validity, focus groups with individuals across specialties
and with varying robotic surgery experience were held and
the survey was subsequently pilot tested to ensure con-
struct validity. FDs were surveyed regarding 1) incom-
ing fellows observed experience, 2) their expectations of
incoming fellows, and 3) their preferences of incoming
fellows. FDs were instructed that observations were the
“experiences or skills your first-year fellows have upon
starting fellowship”’; expectations were “the minimum
experience or skill level that you expect your fellows to
have upon starting fellowship” and preferences were “the
experiences or skills that you, in an ideal world, would
prefer your fellows have upon starting fellowship”. The
FDs were queried on 16 components of robotic surgery
including bedside assisting, patient selection, robotic
suturing, and operating at the console. Each of the 16 vari-
ables used a 5-item Likert-like scale, with O correspond-
ing to “not at all preferred” or “not at all expected”, to
4-corresponding to “invaluable” or “mandatory” for the
preference and expectation scores respectively. A copy of
the survey is included in supplementary materials (Appen-
dix 1). The composite score ranged from 0 to 64. The rank-
ings of each of the 16 variables were summed to calculate
a score for the observation, preference, and expectation
domains of the survey. Responses were excluded if robotic
surgery was not performed in their division, or if more
than 50% of the survey questions or the surgical volume
questions were unanswered. Fellowship programs were
categorized as either low or high volume if the total num-
ber of robotic cases performed within the division were
less or greater than 30 cases annually, respectively. The
30-case threshold for high volume was selected based on
several colorectal studies that used this annual case vol-
ume as a cutoff [9, 10].

Power analysis examined the standardized difference
between scores (Cohen’s d effect size) detectable by paired
T test at 5% significance level and 80% power. As the sam-
ple size was predetermined, with a maximal sample size of
175, the power analysis reviewed that moderate-effect sizes
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were detectable, ranging from 0.25 for a 75% response rate
to 0.43 for a 25% response rate. Thus, with a 25% response
rate, the study would have 80% power to detect 0.43 standard
deviation difference in scores at a 5% significance. Statistical
analysis was performed using SAS 9.3. (SAS Institute, Cary,
NC). Variables were compared by Chi-square, Fisher exact
test, T test, analysis of variance, Wilcoxon rank-sum test,
Kruskal-Wallis test, and Wilcoxon signed rank test as appro-
priate. Scores were calculated across the following domains:
observation, preference, and expectation. Comparisons
between domain scores were made by paired T tests. Com-
parisons across groups for the same domain were made by
ANOVA (subspecialty) or two-sample T test. A two-tailed P
value of <0.05 was deemed statistically significant.

Results

Sixty of 175 fellowship directors completed the survey
for a response rate of 34%. Three respondents reported no
robotic surgery within their division and were excluded from
analysis, leaving 57 analyzable surveys. Table 1 lists demo-
graphics for FD respondents. FDs from all subspecialties
responded to the survey. Seventy-four percent of FDs per-
sonally had robotic surgery privileges, and 84% came from
departments with greater than 30 robotic surgeries annually.
FDs reported that 66 and 30% of their fellows were very or
somewhat interested in robotic surgery training respectively.
Seventy-five percent of facilities had a dual-console robotic
system and 88% reported robotic simulation training. Sixty-
five percent of fellowships were 3 years in duration and con-
ducted robotic research in their division (56%). FDs felt that
the most appropriate time for robotic surgery training was
residency (77%) and fellowship (75%) (Table 1).

Fellowship directors reported higher composite observa-
tion than expectation scores (34.3 versus 22.2, p <0.0001),
and higher preference than expectation scores (34.0 ver-
sus 22.2, p<0.0001). Composite observation and prefer-
ence scores were not statistically different. The composite
expectation score differed across subspecialty groups, with
GYN ONC having the highest score and REI the lowest.
The composite expectation score of high-volume divisions
was greater than of low-volume divisions (23.7 versus 14.0,
p=0.041). The composite observation and preference score
did not differ across subspecialty groups or when stratified
by low- and high-volume divisions. Gender of the FDs did
not impact any of the domain scores (Table 2).

FDs observed that many incoming first-year fellows
“always” or “often” had a baseline understanding of robotic
technology (60%), and robotic bedside assist experience
(53%). Fewer FDs felt that first-year fellows “always” or
“often” had basic robotic operative skills (37%) or compe-
tence to perform robotic surgery independently (7%). When
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Table 1 Respondent demographics and program characteristics
Variable
Total, n (row %) 57
Subspecialty
REI 7(12.3)
GYN ONC 13 (22.8)
MIGS 18 (31.6)
FPMRS 19 (33.3)
Personal robotic surgery privileges
Yes 42 (73.7)
No 15 (26.3)
Robotic surgeries performed annually (n=42)
Less than 30 15 (35.7)
30 or more 27 (64.3)
Years since completing residency
<5 years 3(5.3)
5-<10 years 20 (35.1)
10-< 15 years 9 (15.8)
15-<20 years 25(43.9)
Gender
Male 42 (73.7)
Female 15 (26.3)
OB/GYN Residency Program
Yes 51(89.5)
No 6 (10.5)
Number of DaVinci robotic surgical systems at the institu- (n=56)
tion
1 9(16.1)
2 27 (48.2)
3 or more 20 (35.7)
Dual-console (n=56)
Yes 42 (75.0)
No 14 (25.0)
Robotic simulation (n=56)
Yes 49 (87.5)
No 7 (12.5)
In your opinion, robotic surgery training should occur in:  (n=56)
(select all that apply)
Medical school 6 (10.7)
Residency 43 (76.8)
Fellowship 42 (75.0)
After residency but not associated with fellowship 14 (25.0)
Not at all 2 (3.6)
ACOG district (n=56)
District I 9(16.1)
District IT 6 (10.7)
District 11T 2(3.6)
District IV 6 (10.7)
District V 3(54)
District VI 4(1.1)
District VII 4(7.1)
District VIII 3(5.4)
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Table 1 (continued)

Variable
District IX 2 (3.6)
District X—Armed Forces 3(5.4)
Unknown 14 (25.0)
Fellowship length
2 years 17 (29.8)
3 years 37 (64.9)
4 years 3(5.3)
Physicians in division that perform robotic surgery
1 8 (14.0)
2 10 (17.5)
3 15 (26.3)
4 11 (19.3)
5 or more 13 (22.8)
Annual robotic procedures performed in subspecialty division
1-29 9 (15.8)
30-60 16 (28.1)
61-90 14 (24.6)
More than 90 18 (31.6)
Protected fellowship research time
No protected research time is offered 1(1.8)
Yes, individual days 20 (35.1)
Yes, individual months 20 (35.1)
Yes, individual years 16 (28.1)
Fellows per year
Less than 1 (do not take a fellow every year) 8 (14.0)
1 36 (63.2)
2 7(12.3)
3 6 (10.5)
Robotic research performed in division
Yes 32 (56.1)
No 25 (43.9)
Perceived interest in robotic training among fellows (n=56)
Not at all interested 2 (3.6)
Somewhat interested 17 (30.4)
Very interested 37 (66.1)

REI Reproductive Endocrinology and Infertility, GYN ONC Gyneco-
logic Oncology, MIGS Minimally Invasive Gynecologic Surgery,
FPMRS Female Pelvic Medicine and Reconstructive Surgery

asked about their incoming fellows’ competency in specific
components of robotic surgery, FDs felt that their trainees
could “always” or “often” position the patient (29%), place
trocars (21%), dock the robot (23%), and select appropriate
robotic patients (40%). Fewer fellows could perform more
advanced robotic tasks; with FDs indicating that fellows
could often or always robotically suture (18%), perform parts
of the hysterectomy (30%), or perform the entire hysterec-
tomy (15%) (Fig. 1).
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Few (2%) of FDs expected their incoming fellows to be
able to independently perform robotic surgery. FDs felt it
“mandatory” or “very much expected” for incoming fellows
have a baseline understanding of technology (39%), able to
observe or bedside assist (23%), or have basic robotic opera-
tive skills (11%). (Fig. 1) Similarly, a minority of FDs felt
that it was “mandatory” or “very much expected” for their
incoming fellows to be able to select appropriate patients
(21%), position patients (16%), perform parts of the hyster-
ectomy (14%), place trocars (11%), dock the robot (9%), and
suture or perform the entire hysterectomy (9%). When asked
“in an ideal world, to what extent would you prefer first-year
fellows possess the following”, FDs were most interested in
their fellows having observation or bedside assist experi-
ence (53%) or a baseline understanding of robotic technol-
ogy (53%), followed by basic robotic operative skills (40%).
(Fig. 1) The more advanced the robotic skill, the less FDs
preferred them (Fig. 1).

Discussion

Robotic training in the U.S. is variable and there is limited
understanding of robotic training across OB/GYN residency
programs. While residents are starting fellowship with more
robotic skill than their FDs expect, few are deemed compe-
tent to independently operate the robot. Higher volume sub-
specialties have higher robotic surgery expectations, as do
FDs who come from high-volume robotic surgery divisions.
Among the domains identified, FDs most strongly preferred
their fellows be able to bedside assist, have a basic under-
standing of robotic technology, and have basic operative
skills. FDs neither expected nor preferred their incoming fel-
lows to be fully competent in all aspects of robotic surgery.

These results are consistent with the existing literature
regarding the timing of robotic training. A survey of gyneco-
logic robotic surgeons revealed that 51% of generalists and
56% of subspecialists believed that only orientation to
robotic surgery should be required for residency graduation.
In that survey, generalists favored residency, while subspe-
cialists favored fellowship when asked about the ideal timing
to learn to use the robot [11]. Fellowships affords additional
opportunity to obtain robotic training. In another survey of
OB/GYN residents, 20% of those planning additional post-
graduate training in robotics sough to do so via fellowship
[6]. Additionally, the percentage of residents pursing fellow-
ship is increasing, from 7.0% in 2000 to 19.5% in 2012. [12].

Strengths of this study include the survey population,
which was a diverse national representation of fellowship
directors; and a survey that captured many domains relevant
to robotic surgery. The survey was specific to gynecology,
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Table 2 Composite Fellowship Director observation, expectation, and preference scores

Composite observa- Composite expecta- Composite prefer-

tion score (SD)!

tion score (SD)?

ence score (SD)?

P value 1 vs. 2

Pvalue 1 vs. 3

P value 2 vs. 3

n=>57 n=57 n=57

Total Mean Score (SD) 34.3.5(12.4) 222 (13.1) 34.0 (14.8) <0.0001 0.90 <0.0001

Subspecialty
REI 3239.7) 9.6 (11.8) 24.7 (21.6) 0.01 0.48 0.02
GYN ONC 34.0 (11.1) 28.2 (14.6) 37.4 (15.3) 0.20 0.43 0.0002
MIGS 34.9 (14.0) 21.7 (10.3) 31.6 (12.7) 0.0006 0.40 0.002
FPMRS 34.6 (13.3) 23.1(12.6) 37.3 (12.6) 0.0002 0.34 <0.0001
P value across groups  0.97 0.022 0.18

Robotic cases in division
1-29 30.3(7.2) 14.0 (14.5) 25.8(23.1) 0.002 0.51 0.04
30+ 35.0 (13.0) 23.7 (12.4) 35.5(12.5) <0.0001 0.82 <0.0001
P value across groups  0.30 0.04 0.25

Gender
Male 35.2 (12.7) 22.1(13.3) 33.3(14.3) <0.0001 0.73 <0.0001
Female 31.7 (11.5) 222 (13.2) 34.2 (15.2) 0.001 0.60 <0.0001
P value across groups  0.35 0.98 0.83

Each score had 16 items, so the possible score range was 0-64

Comparisons between domain scores were made by paired T tests. Comparisons across groups for the same domain were made by ANOVA

(subspecialty) or two-sample 7 test

REI Reproductive Endocrinology and Infertility, GYN ONC Gynecologic Oncology, MIGS Minimally Invasive Gynecologic Surgery, FPMRS

Female Pelvic Medicine and Reconstructive Surgery

and afforded detailed analysis by specific components of
a hysterectomy, as well as general components of robotic
surgery. Fellowship directors can comment on the skills of
incoming fellows in a way that may be less biased than resi-
dency program directors. Limitations of this study include
response bias secondary to a 34% response rate, and the
inability to verify self-reported data. It is possible that FDs
interested in robotic surgery were more likely to respond to
the survey. We intentionally allowed survey responses from
FDs who did not personally have robotic privileges. We did
not want to exclude these programs, and assumed that since
all accredited programs have formative evaluations, these
FDs would be able to answer questions regarding their fel-
lows’ robotics experience. However, the fact that 26% of
survey respondents did not have personal robotic privileges
is a potential limitation of the study. Additionally, only sub-
specialists were surveyed, which limits the generalizability
of the results to residents pursuing fellowship.

While this study highlights incoming fellows’
strengths, it also identifies areas for improvement in
robotic surgery training. Residency program directors
have a growing list of skills expected of their graduates,

and not all graduates will incorporate robotic technology
into their practice. Identifying trainees that have particu-
lar interest in robotic surgery would allow for more tar-
geted training. Specific proposed strategies for improving
robotic surgery education include tracking in residency
[13—15], prioritizing robotic console time for trainees
interested in robotics, and implementing a standardized
gynecologic robotic curricula [16]. Such a curriculum
is not available nationally, although several institutions
have published experiences with their robotic curricula
[16—18]. In addition to implementing a structured robotic
training program, residency education leaders could target
other barriers for simulation training including increasing
time allocated for simulation, increasing the availability
of the simulator, and limiting training to residents plan-
ning on using the robotic in their practice [19].

Understanding FDs expectations and preferences on
robotic surgery will provide critical insight into the educa-
tional objectives for graduating residents and can be used
to tailor their training, so they are maximally prepared to
start fellowship.

@ Springer
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Fig. 1 Observations, expectations, and preferences of incoming fellows’ robotic skills by fellowship directors
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