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INTRODUCTION: Autonomy is of foremost concern in
the current era of surgical residency, and it is especially
important to trainees when considering their surgical
education. Factors impacting trainee independence
include the restriction of clinical work hours and the
development of advanced minimally invasive techniques
such as robotics, which requires separate technical edu-
cation outside of conventional surgical education. More-
over, when residents are left to learn fundamental
exposures via their clinical experience alone, they run
the risk of not being exposed to some fundamental skills
based on case volume and type. The Department of Sur-
gery at Emory University developed a cadaver-based sim-
ulation curriculum to standardize exposure to
fundamental operative skills and enhance proficiency
outside the operating room, with the larger aim of
improving resident autonomy.

METHODS: Residents were assigned to small groups led
by a chief resident with an even distribution of postgrad-
uate year (PGY) levels. Each group participated in core
surgical exposures and fundamental maneuvers on a
cadaver over a 6-hour session. Residents were tested on
skills according to their PGY level about 1 month after
the course. Testing included recitation of the skill in an
oral boards format, highlighting major steps, followed by
performance of the skill. All steps were video-recorded
with no resident identifiers. These were reviewed by 2
independent, blinded faculty examiners who assigned
proficiency grades to each resident video.
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RESULTS: Three hundred and thirty-three individual pro-
cedure evaluations were done over the 5-year period.
Senior residents (PGY3-5) had 86% pass rate while junior
residents (PGY1-2) had 70% pass rate. Overall, 21% of
residents failed to achieve competence in their assigned
skills. Junior residents were less likely to achieve compe-
tence compared to senior residents. Faculty graders had
improved congruence in grading as the course pro-
gressed through the 5 years. The most recent 2 years
had >80% congruence in faculty grading compared to
less than 50% congruence in the first 2 years. 81% of
attendings agreed this course positively influenced the
granting of autonomy in the operating room.

CONCLUSIONS: A cadaveric skills course focused on
fundamental maneuvers with objective confirmation of
achieving competency is a viable adjunct to clinical oper-
ative experience. Video-recorded evaluation, of these
fundamental skills improved both resident and attending
confidence in trainee operative skill. (J Surg Ed 76:
e152—e160. © 2019 Association of Program Directors in
Surgery. Published by Elsevier Inc. All rights reserved.)
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INTRODUCTION

Resident autonomy is critical to transition from being a
surgical trainee to independent practice, and there is a
significant concern among educators that current resi-
dency paradigms detrimentally limit autonomy.'* This
perception” is multifactorial, with increased supervisory
guidelines, modern hospital policies, litigation, and
changing public expectations of the health system
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playing substantial roles. Other factors include case com-
plexity, the increasing application of advanced technolo-
gies such as robotics, and consolidation of hospital
systems which alters the amount of time a trainee
spends rotating with proctoring faculty.4 Faculty experi-
ence with a trainee in any specific case has been often
quoted as the strongest predictor of granting autonomy’
while some recent data suggests that consonant person-
ality traits and familiarity may play a greater role.®
Increasing attention is being directed toward methods to
augment autonomy in surgical residency, foremost being
chief resident run services.”” The Department of Sur-
gery at Emory University developed a cadaver-based sim-
ulation curriculum to demonstrate technical proficiency
? with the intention of creating an objective measure of
competence. This program sought to provide trainees
confidence in their skill set and to provide faculty with a
priori knowledge of a trainee’s technical ability. No stan-
dardized model of testing operative proficiency of surgi-
cal trainees currently exists'’ and even faculty
credentialing fails to utilize objective skills assessment.
Some studies using directed coaching for surgical attend-
ings'' based on video-recorded skills'* have been dem-
onstrated to improve surgeon performance. However,
these studies were not designed for assessing profi-
ciency, nor were they directed toward residency-level
surgeons. Simulating an operating room of an indepen-
dently operating surgeon, a program was developed that
involved learning fundamental surgical skills followed by
blinded assessment of these skills for surgical residents
at Emory University. The curriculum was designed keep-
ing in mind the need to teach 30 key fundamental
maneuvers (Supplemental Table 1). Currently there is
no formal curriculum that the authors are aware of, that
tests for resident technical skills in such a broad manner.

METHODS

Group Cadaver Dissections and Teaching
Sessions

All categorical and preliminary residents at the Emory
University General Surgery Residency Program were
enlisted. Residents were assigned to small groups of 7 to
8 residents, led by a chief resident and an attending,
with an even distribution of postgraduate year (PGY) lev-
els. Each group participated in core surgical exposures”
and fundamental maneuvers (Supplemental Table 1) on
a cadaver over a G-hour session. Residents were
expected to be knowledgeable in all skills listed for their
PGY level and below. Each group was provided with a
guide that outlined the general order in which to pro-
ceed with these skills to maximize educational content,

while remaining efficient in the process, as well as to
minimize educational variability between the groups.
Residents were expected to prepare for this session and
be able to verbalize the key steps for the skill in an oral
boards format. While performing the skill, residents
pointed out key anatomy particular to that skill. Com-
mensurate with clinical and operative responsibilities in
our residency program, PGY1-2 residents were desig-
nated as junior residents, and PGY3-5 residents were des-
ignated as senior residents. For residents on research
sabbaticals, cadaveric tasks were assigned based on the
postgraduate clinical year, they would be placed in
when rejoining the clinical training program.

Testing and Grading

One month after the cadaver dissection teaching ses-
sions, residents were individually tested on skills accord-
ing to their PGY level. Residents were given protected
time from clinical duties to do the assessment. Immedi-
ately prior to testing, residents were given a card listing
one of the skills according to their PGY level (Supple-
mental Table 1). Testing included recitation of the skill
in an oral board format, highlighting all major steps, fol-
lowed by the performance of the skill with the identifica-
tion of key anatomical landmarks and structures.
Residents had 20 minutes to recite and perform the skill
indicated on their test card. The entire process was
video-recorded using 2 cameras (except for year one
when one camera was used), one of which was a high
definition camera directly above the operating table, and
the other was from the side of the operating table. These
blinded videos were sent for grading to 2 independent
faculty reviewers (Table 1). The faculties were provided a
grading rubric modeled upon the Objective Structured
Assessment of Technical Skills' “'> (Supplemental Figure 2).
Each resident was given a pass/fail grade for achieving
competency in the assigned task. In order to obtain
proficiency in their designated skill, the trainee
needed a passing evaluation from both faculty graders
(pass/pass). Receipt of a failing evaluation (either
pass/fail or fail/fail) resulted in a resident being placed
in the remediation pathway.

Training of Evaluators and Remediation

Self-reported interest in surgical education by faculty
members was used as the selection criteria for choosing
evaluators for this curriculum. The original 16 evaluators
stayed constant for the first 4 years of this curriculum
with additional evaluators being added in the fifth year.
Standard Likert scales (based off OSATSs) (Supplemental
Figure 1) which had been internally validated at Emory
were utilized for grading. The Emory Surgical Education
Committee, comprised of both residents and faculty,
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TABLE 1. lisfing of all Faculty Graders Who Assessed Video-Taped Cadaveric Dissection Sessions

Table 1a. Profile of Faculty Graders 2014-2019
Surgical Sub-Specialty/

Years in Practice/ Years Cadaver

Focus of Practice Fellowship Trained Assessments Done
Faculty 1 Colorectal Surgery 8 Yes 5
Faculty 2 General/Bariatric/MIS 14 Yes 4
Faculty 3 General/Bariatric/MIS 12 Yes 5
Faculty 4 General/Bariatric/MIS o) Yes 5
Faculty 5 General/Bariatric/MIS 5 Yes 5
Faculty 6 General/Endocrine Surgery 13 Yes 4
Faculty 7 General/Endocrine Surgery 5 Yes 5
Faculty 8 Pediatric Surgery 9 Yes 4
Faculty 9 Pediatric Surgery 5 Yes 5
Faculty 10 Pediatric Surgery 5 Yes 5
Faculty 11 Surgical Oncology 14 Yes 5
Faculty 12 Surgical Oncology 7 Yes 5
Faculty 13 Surgical Oncology 7 Yes 4
Faculty 14 Trauma Surgery 15 Yes 5
Faculty 15 Trauma Surgery 6 Yes 5
Faculty 16 Vascular Surgery 8 Yes 5

Table 1b. Profile of Additional Faculty Graders 2018-19
Surgical Sub-Specialty/
Focus of Practice

Years Cadaver
Assessments Done

Years in Practice/
Fellowship Trained

Faculty 17 Acute and Critical Care Surgery
Faculty 18 Acute and Critical Care Surgery
Faculty 19 Acute and Ciritical Care Surgery
Faculty 20 Acute and Critical Care Surgery
Faculty 21 Acute and Critical Care Surgery
Faculty 22 Pediatric Surgery

Faculty 23 General/Bariatric/MIS

Faculty 24 Surgical Oncology

16 Yes 1
13 Yes 1
1 Yes 1
3 Yes 1
1 Yes 1
21 Yes 1
1 Yes 1
1 Yes 1

developed the list of skills to be covered in the course,
and created general guidelines for the evaluating faculty
for determining proficiency. In the first year of this
course, a single faculty member evaluated 3 to 4 videos
and gave the residents feedback via standardized metrics
that culminated in a “pass or fail” designation. The first
year of this endeavor was not accompanied by any struc-
tured remediation. For the second year, a remediation
plan for residents was created for residents who
received a failing evaluation. To better “train the
graders” and enhance standardization, pass/fail exam-
ples from the first 2 years were used to create a reposi-
tory of pass/fail examples that could be used as a
reference for grading faculty. Six sets of paired faculty
reviewers were assigned between 7 and 9 videos to sepa-
rately review and score independently of one another.
As each video had 2 scores, these were examined for
reviewer concordance. If the resident score included
any fails (fail/pass or fail/fail), the senior author (JKS)
reached out to faculty to request, they review the video
again and indicate comfort with a failing score. This pro-
cess of paired grading and verification of remediation
designations continued for all years of the course going

forward. All participating residents were sent a formal
letter with their grade designation as well as detailed
feedback from the graders. Moreover, residents were
sent links to their video so they could review their own
performance. Remediating residents were required to
review their videos with their assigned faculty advisors
to better understand the knowledge or technical issues
that led to their remediation designation. To ensure that
the cadaveric dissection grade was not highlighting a
more systemic failure in the resident’s technical skills,
the remediating residents were also required to attain 3
operative evaluations demonstrating PGY-level appropri-
ate proficiency over a 2-month period from any faculty
using the same grading scheme (Supplemental Figure 1).

Resident and Attending Opinion Surveys

At the end of each academic year, residents and attend-
ing surgeons (who participated in the course as instruc-
tors or graders) were administered a survey with
responses measured on a 5-point Likert scale (Supple-
mental Figures 2 and 3). Questions were geared toward
determining the appropriateness of the tested skills, the
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FIGURE 1. Overall numbers of trainees who failed the cadaveric video assessment in each year, stratified by PGY status. Overall a significantly higher pro-
portion of junior residents failed the cadaver dissections assessments [chi-square statistic 10.95, p < 0.001).

adequacy of the simulated technical education, and satis-
faction with the overall structure of the course. Modifica-
tions to the educational structure of the instructive
dissection sessions and testing sessions were made annu-
ally based upon feedback.

Funding and Institutional Review Board

Exemption was granted for this study by the Emory Insti-
tutional Review Board as this was considered an educa-
tional quality improvement project. Funding for the
study was provided through the educational funds of the
Department of Surgery. The body donation program at
the Emory University School of Medicine was utilized for
obtaining fresh cadavers. 16

RESULTS

Resident Participation and Skills Tested

A total of 143 surgery residents participated in the
cadaver-based simulation curriculum over the past 5
years. Of these, 112 were categorical general surgery res-
idents (PGY1-5) and nondesignated preliminary general
surgery residents (PGY1-2). The remaining were from
urology (PGY1, n=20), integrated thoracic surgery
(PGY1-3, n=11), and integrated plastic surgery (PGY1-
3, n=10). Skill testing at each PGY level has remained

similar, with these exceptions: 1) addition of axillary dis-
section and groin vascular exposure to the PGY3 level
starting 2015-16, and 2) removal of bowel anastomosis
from all levels starting 2015-16 secondary to redundancy
with a separate residency bowel anastomosis course.

Proficiency Testing

Three hundred and thirty-three individual video evalua-
tions were completed. One hundred and thirty-six were
performed for junior residents and 197 for senior resi-
dents. Junior residents had an average failure rate of
30%, while senior residents had a significantly lower fail-
ure rate (14%) (Chi-square 12.4, p < 0.001). Figure 1
graphs the year-by-year failure rate for the junior and
senior residents. Failed video grader comments were
reviewed to determine primary causes for failing. The
failures were divided into 3 main groups: (1) poor tech-
nique as observed on the video recording, (2) lack of
knowledge about the procedure or insufficient anatomi-
cal knowledge, and (3) omission of highlighting the criti-
cal structures during the video or not following specific
task instructions. Figure 3 illustrates the number of resi-
dents who failed year-by-year, stratified by indication for
failure. A significantly higher proportion of senior resi-
dent fails (89%) were due to poor technique compared
to the junior residents (63%) (chi-square statistic 5.76,
p=0.016). Conversely, only 11% of senior residents
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FIGURE 2. Congruence correlation for cadaver dissection graders. The congruence in assessment improved to 53% in the 2016-17 academic year to 84%

inthe 2017-18 year.

who failed the cadaver assessments did so due to the
lack of knowledge or the inability to describe the appro-
priate anatomy compared to 37% for junior residents
over the 5-year testing period.

Inter-rater Reliability

Figure 2 graphs the year-by-year congruency in examiner
fail rates for junior and senior residents. While 2014-15
had only a single grader, 2015-16 academic year
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@ Seniors (PGY3-5) - Fails Due to Pointing out Landmarks

displayed a low level of congruency in examiner grades.
The inter-rater reliability in examiner grades improved
to greater than 80% for the last 2 years of testing for both
junior and senior residents.

Confidence in Skill Performance and Autonomy
Ratings

After the completion of this curriculum, resident confi-
dence in completing the assigned skill independently
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FIGURE 3. Percentage of senior (@) and junior (b) trainees who failed to achieve competency in their designated tested skill by reason for failure. Overall
89% of seniors and ©7% of juniors failed due to poor technique. No seniors failed due to lack of procedural or anatomical knowledge however 33% of junior
residents failed because of this. The remaining seniors failed because of failure fo follow instructions with regards to individually pointing out key landmarks.
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FIGURE 4. Confidence in ability to perform procedures independently by
residents on a 5-point Likert scale. senior residents related taking the video
recorded skills evaluation course with increased perceived ability to per-
form procedures independently compared to junior residents (p = 0.03).

was measured at 3.64 (£0.78) on a 5-point Likert scale.
Senior residents had a higher perceived ability (3.75 +
0.70) to perform procedures independently compared
to junior residents (3.54 £ 0.83) (p =0.03) (Figure 4).
When attendings were queried using the same 5-point
Likert scale to define their probability of granting
increased autonomy to residents due to this curriculum,
81% responded in the affirmative. The attending
response (3.2 £ 0.99) regarding the impact of the simu-
lation curriculum on the actual operative autonomy
granted was, however, comparably lower than resident’s
personal confidence in autonomous ability.

DISCUSSION

While most agree that there is erosion of resident auton-
omy in the current era of surgical training, the proposed
solutions to this problem have varied. Procedural target
numbers are not an effective way to evaluate resident
competency for surgical procedures as has been dis-
cussed before.'” This study posited that early exposure
of residents to fundamental general surgical maneuvers
would enhance their confidence in operative autonomy,
and we accordingly organized a cadaver-based simula-
tion curriculum. The hypothesis driving this curriculum
also advocated that informing the faculty of this program
would provide an objective method to encourage more
independence in the operating room.

Evaluation Experience

This curriculum has now been in place for 5 years with a
standardized template of surgical maneuvers, and proce-
dures. The implementation of this curriculum was a
learning experience in its pilot year on multiple fronts.
We recognized that a single evaluator was not enough to
have confidence that the assessment was not the func-
tion of individual bias, and thus switched to dual
reviewers in the second year. The first year of dual
reviewer use demonstrated divergent results for pass/fail
assessments for half the residents. However, over the
next 3 years, there was almost 80% to 90% congruency
in the results of the examiners. The authors believe this
initial discrepancy reflects a learning curve to viewing
and grading these videos for specific technical metrics.
The current graders now have 5 years of experience
with greater than 35 video critiques each to date based
on the increased intragrader congruence, we started
observing in academic year 2016-17, we have estimated
it takes approximately 20 video reviews to minimize
intergrader variability of educational assessment. The
first academic year 2014-15 stands out as an anomaly,
given only a single resident failed to achieve compe-
tency. The authors believe this result is secondary to the
fact that at the initiation of the course, the graders had
no specific training to orient them to video critique and
no relative baseline for a pass/fail performance. Through
the repeated use of the same graders, "hands on" curricu-
lar training occurred.

Video Recording Technique

The first 2 years of this program had videos recorded
using a single camcorder. Starting in third year a Karl
Storz Visitor]l camera was added for an additional view.
The Karl Storz Visitorl was replaced with a Karl StorzVI-
TOM HD camera in the fourth year. The feedback regard-
ing Karl StorzVITOM HD use was very encouraging and
it negated the need for a second camera. In the fifth year
only the Vitcom with audio plugged into it was used for
recording. The improved quality of audio-video record-
ings was commented upon by all graders in the last 2
years. Specifically the reduction in the variance of the
video recordings was noted to enhance the overall cur-
riculum grading experience.

Achieving Competency

Our initial 5-year experience identified that technical
skill failure accounted for 64% of the junior resident fails,
this was despite the demonstration of excellent proce-
dural knowledge during their oral recitation. The remain-
der of junior residents (36%) failed to achieve
competency secondary to insufficient procedural or ana-
tomical knowledge, which subsequently contributed to
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poor technical performance or inability to translate into
technically adequate dissections. Early identification of
this disconnect is critical to encouraging increased expo-
sure to the correct procedural knowledge and technical
skills. The authors believe the identification of these defi-
ciencies in junior years is critical, when competing clini-
cal duties may force these residents to have less
exposure to the operating room. The number of seniors
who failed to achieve competency was less than 15% of
the overall senior resident pool. Of these 69% were
PGY3s and 27% PGY4s. Only one chief resident failed to
achieve competency in 5 years. Lack of procedural or
anatomical knowledge was not a reason for failure for
any of the senior residents. Poor technique was the over-
whelming (89%) reason for fails in this small group of
senior residents. Grader feedback on these failures dem-
onstrated that the failures were largely errors of
“sophistication” such as instrument selection or strict tis-
sue handling concerns. The remaining senior fails were
due to either inability to comply with instructions or fail-
ing to point out the key landmarks identified as critical
to the completion of a specific skill. The evaluation crite-
ria were the same for all PGY levels. We specifically used
standardized grading scales to prevent deviations in eval-
uation criteria. The discrepancy between junior and
senior residents affirms appropriate progression through
the training period and increased technical competence
with increasing PGY-level.

Validating Testing Results and Remediation

Testing is an essential component of any simulation cur-
riculum. Moreover, validating the testing model is criti-
cal to its efficacy. A uniform grading scale and clear
objective parameters were paramount to the success of
a simulation course of this magnitude. Our residents
receive 2 cadaveric video evaluations through this pro-
gram per year. A total number of 20 video-recorded ses-
sions of component evaluations for each resident would
be in line with recently published data on observations
for determining surgical competence,'® but achieving
such a number in a simulation environment would be
challenging even to the best resourced training pro-
grams. Therefore, we propose using this cadaver simula-
tion curriculum as an adjunct to training by introducing
residents to the concept of self-evaluation through a
video review of one’s own technical performance as
well as emphasizing granular and specific technical feed-
back on the part of the training faculty. Another advan-
tage of the video—recorded-blinded evaluations is the
removal of personal bias when making assessments.'”*"
Since resident promotion was not linked to the results of
this program, the faculty were not hesitant to fail resi-
dents. This project was purposefully designed with

failure to be a positive result—as the leadership at this
program believes that remediation would increase the
one-on-one attention and feedback that a trainee would
receive. Indeed, one could extend the lessons learned
from cadaveric video skills assessments by applying the
same rubrics to video assessments of operations per-
formed during regular clinical rotations. When one con-
siders that private and academic practices are
increasingly requesting to view the skills of their future
partners, we would be better preparing our trainees by
routinely exposing them to these methods.

Training Framework

We have demonstrated a working framework for a formal
surgical proficiency testing curriculum for trainees. The
utilization of video-recorded surgical skills that are then
formally assessed through standard rubrics is a useful
adjunct to improving trainee confidence in surgical skills.
The additional value of a curriculum of this structure is
the enhanced autonomy that residents may be afforded
because of familiarity with these designated procedures
through structured repetition. Unlike a clinical rotation,
where exposure to maneuvers is dependent on the cases
booked, this curriculum repeats the same set of funda-
mental component tasks by design. A resident-in-training
can be guaranteed that they will review all “core” skills in
a cadaveric model every year of their residency.

Correlating Testing Results with Operating
Room Experience and Remediation

While the video-recorded assessments have not been uti-
lized for resident promotion, it is not unreasonable to
consider using structured technical video assessments to
this end. We do not currently have enough data from sin-
gle video evaluations to suggest that trainees with poor
performance on the skills evaluation can be linked to
consistently poor technical performance on clinical rota-
tions. In the period prior to this curriculum concerns
regarding the technical skills of residents were based off
subjective consensus of the promotions committee.
After the creation of this course, we created a formal
pathway for remediation where residents get flagged for
poor technical skills based on the video ratings. We have
been able to identify residents earlier in training who
may require more skills training or supervision in the
operating room, something which may have been
missed in the past altogether at the junior level. Though
we have to clarify that we have not yet identified an
objective and repeatable tool to link good dissection
skills as observed on video-recorded evaluations with
good technique in the operating room. However, the
authors believe this is a function of low numbers of
video-recorded evaluations. The survey results from
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TABLE 2. Notable lessons learnt Over 5-Years in Structuring a Cadaver Based Surgical Simulation Curriculum

1 Group sizes need to be limited to 6-8 with a standardized educational format to have a uniform experience

2 Assigning specific individual residents to dissections improves ownership and experience for all.

3 Practice sessions prior to actual dissection are critical fo optimizing the educational experience

4 Anticipation of required dissection material prior to sessions (e.g., Rummel tourniquets, chest tubes) and organization of skills (neck
dissection before thoracotomy etc.) such that a single cadaver can be used for multiple testing

5 High fidelity audio/video recordings are required to make testing results reliable.

both residents and attendings validated the utility of a
curriculum like this with both groups overwhelmingly
agreeing that this has promoted resident autonomy.

Limitations

One of the limitations of the current study was the inabil-
ity to temporally link objective autonomy scores”' to
participation in this curriculum. The survey of attend-
ings at the end of each simulation curriculum year indi-
cated that trainees would theoretically be offered more
autonomy. However, our current study was not
designed to study the impact of such perceptions by the
attendings on objective trainee autonomy in the operat-
ing room. Utilization of social media platform by some
senior surgeons to observe each other’s techniques and
pass critiques has been a new and growing phenome-
non, however, this is still very informal, and no quality
control exists in the virtual world.*” It is possible that in
the future, a crowd-sourced platform® to assess deiden-
tified video-recorded skills could be one way to accom-
plish multiple evaluations for the same video. While the
videos are deidentified prior to the assessment by attend-
ings surgeons, the oral recitation component can poten-
tially reveal the identity of a resident. This could be
remedied by selecting the outside reviewers from a simi-
lar-sized institution to perform reciprocal evaluations of
residents. Another big limitation of such a program is
costs, both monetary and time, involved with the organi-
zation and implementation of this. While our study has
funding through educational funds from within the
department, this may not be feasible for all programs.
While a longer testing interval may have been more ben-
eficial in terms of studying knowledge or skill decay after
the initial teaching dissections, in order to allow the
whole process to be completed within one academic
year, we found the 1-month mark after initial dissection
teaching as an ideal time for testing.

Future Directions

For the foreseeable future, we intend to continue the pre-
paratory dissection sessions using cadavers however, the
eventual plan is to move the testing to the operating
room to specifically increase the realism of actual dissec-
tion and to increase faculty involvement across the entire
residency. In addition, we will include the use of

standardized autonomy scales to measure the overall
impact on operative autonomy in a more systematic man-
ner for future years. Another aspect, we have considered
is to utilize reviewers outside the program to potentially
minimize resident recognition by voice and thus have
completely blinded reviews of these recordings (Table 2).

CONCLUSION

This cadaver-based simulation curriculum has the poten-
tial to identify poor technical knowledge base as well as
poor surgical techniques earlier in residency training
allowing for focused practice and guidance. It also illus-
trates how the video assessment can form the founda-
tion of an objective remediation pathway for residents.
While the authors cannot definitively state that a curricu-
lum like this increased trainee autonomy, it is a method
that can provide faculty with objective data regarding
resident technical skill. An ongoing structured technical
assessment curriculum should be considered an integral
component of surgical training. A future iteration of this
type of curriculum may be a national, standardized,
objective exam of surgical skills as a part of an in-training
assessment.

REFERENCES

1. Damewood RB, Blair PG, Park YS, Lupi LK, Newman
RW, Sachdeva AK. “Taking Training to the Next Lev-
el”: the American College of Surgeons Committee
on Residency Training Survey. J Surg Educ.
2017;74:€95-¢105.

2. Drake FT, Horvath KD, Goldin AB, Gow KW. The
general surgery chief resident operative experience:
23 years of national ACGME case logs. JAMA Surg.
2013;148:841-847.

3. Jajja MR, Ehlers AP, Taveras LR. Perceptions of resi-
dent operative autonomy. Bull Am Coll Surgeons.
2018;103:35-39.

4, Kempenich JW, Willis RE, Rakosi R, Wiersch J, Sche-
narts PJ. How do perceptions of autonomy differ in
general surgery training between faculty, senior resi-
dents, hospital administrators, and the general

Journal of Surgical Education ¢ Volume 76 /Number 6 ® November/December 2019 el59


http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0001
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0001
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0001
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0001
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0001
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0001
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0001
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0002
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0002
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0002
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0002
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0003
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0003
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0003
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0004
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0004
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0004
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0004

public? A multi-institutional study. J Surg Educ. 14. Martin JA, Regehr G, Reznick R, et al. Objective
2015;72:€193-¢201. structured assessment of technical skill (OSATS) for

5. Williams RG, George BC, Meyerson SL, et al. What surgical residents. Br.J Surg. 1997,84:273-278.

factors influence attending surgeon decisions about 15. Szasz P, Louridas M, Harris KA, Aggarwal R, Grantch-
resident autonomy in the operating room? Surgery. arov TP. Assessing technical competence in surgical
2017;162:1314-1319. trainees: a systematic review. Ann Surg. 2015;261:

6. Sutzko DC, Boniakowski AE, Nikolian VC, et al. Align- 1046-1055.

ment of personality is associated with increased intra- 16. http://cellbio.emory.edu/research/body-donor-pro-
operative entrustment. Ann Surg. 2018. https://doi. gram.html
org/10.1097/SLA.0000000000002813.

17. Stride HP, George BC, Williams RG, et al. Relation-

7. Wojcik BM, Fong ZV, Patel MS, et al. Structured opera- ship of procedural numbers with meaningful proce-
tive autonomy: an institutional approach to enhancing dural autonomy in general surgery residents.
surgical resident education without impacting patient Surgery. 2018;163:488-494.

outcomes. J Am Coll Surg. 2017:225:713-724. €2. 18. Williams RG, Swanson DB, Fryer JP, et al. How many

8. Jarman BT, O’Heron CT, Kallies KJ, Cogbill TH. observations are needed to assess a surgical trainee’s
Enhancing confidence in graduating general surgery state of operative competency? Ann Surg.
residents: Establishing a chief surgery resident ser- 2019;269:377-382.

vice at an independent academic medical center. J

Surg Educ. 2018. pii: $1931-7204(17)30719-5 . 19. Hoops H, Heston A, Dewey E, et al. Resident auton-

omy in the operating room: does gender matter?
9. Kim SC, Fisher JG, Delman KA, Hinman JM, Sriniva- Am J Surg. 2019;217:301-305.
san. Cadaver-based simulation increases resident
confidence, initial exposure to fundamental techni-
ques, and may augment operative autonomy. J Surg
Educ. 2016;73:e33-¢e41.

20. White LW, Kowalewski TM, Dockter RL, Comstock B,
Hannaford B, Lendvay TS. Crowd-sourced assessment
of technical skill: a valid method for discriminating
basic robotic surgery skills. ] Endourol. 2015;29:1295-

10. Sharma G, Aycart MA, O’Mara L, et al. A cadaveric 1301.
procedural anatomy simulation course improves
video-based assessment of operative performance. J
Surg Res. 2018;223:64-71.

21. George BC, Teitelbaum EN, Meyerson SL, et al. Reli-
ability, validity, and feasibility of the Zwisch scale
for the assessment of intraoperative performance. J
11. Varban OA, Niemann A, Stricklen A, et al. Far from Surg Educ. 2014;71:€90-6
standardized: using surgical videos to identify varia-
tion in technique for laparoscopic sleeve gastrectomy.
J Laparoendosc Adv Surg Tech A. 2017;27:761-767.

22, Ghani KR, Miller DC, Linsell S, et al. Measuring to
improve: peer and crowd-sourced assessments of
technical skill with robot-assisted radical prostatec-

12. Grenda TR, Pradarelli JC, Dimick JB. Using surgical tomy. Eur Urol. 2016;69:547-550.
video to improve technique and skill. Ann Surg.

2016:264:32-33. 23. Polin MR, Siddiqui NY, Comstock BA, et al. Crowd-

sourcing: a valid alternative to expert evaluation of
13. https://www.surgicalcore.org/modules.aspx? robotic surgery skills. Am J Obstet Gynecol.
f_moduletype=Operation%2fProcedure 2016;215. 644.e1-644.€7.

SUPPLEMENTARY INFORMATION

Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.
jsurg.2019.08.004.

el60 Journal of Surgical Education ¢ Volume 76 /Number 6 ® November/December 2019


http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0004
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0004
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0005
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0005
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0005
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0005
https://doi.org/10.1097/SLA.0000000000002813
https://doi.org/10.1097/SLA.0000000000002813
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0007
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0007
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0007
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0007
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0008
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0008
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0008
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0008
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0008
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0009
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0009
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0009
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0009
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0009
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0010
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0010
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0010
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0010
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0011
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0011
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0011
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0011
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0012
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0012
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0012
https://www.surgicalcore.org/modules.aspx?f_moduletype=Operation%2fProcedure
https://www.surgicalcore.org/modules.aspx?f_moduletype=Operation%2fProcedure
https://www.surgicalcore.org/modules.aspx?f_moduletype=Operation%2fProcedure
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0013
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0013
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0013
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0014
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0014
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0014
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0014
http://cellbio.emory.edu/research/body-donor-program.html
http://cellbio.emory.edu/research/body-donor-program.html
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0015
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0015
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0015
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0015
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0016
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0016
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0016
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0016
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0017
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0017
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0017
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0018
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0018
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0018
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0018
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0018
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0019
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0019
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0019
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0019
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0020
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0020
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0020
http://refhub.elsevier.com/S1931-7204(19)30149-7/sbref0020
https://doi.org/10.1016/j.jsurg.2019.08.004
https://doi.org/10.1016/j.jsurg.2019.08.004

	Can a Structured, Video-Based Cadaver Curriculum Demonstrating Proficiency Enhance Resident Operative Autonomy?
	INTRODUCTION
	METHODS
	Group Cadaver Dissections and Teaching Sessions
	Testing and Grading
	Training of Evaluators and Remediation
	Resident and Attending Opinion Surveys
	Funding and Institutional Review Board

	RESULTS
	Resident Participation and Skills Tested
	Proficiency Testing
	Inter-rater Reliability
	Confidence in Skill Performance and Autonomy Ratings

	DISCUSSION
	Evaluation Experience
	Video Recording Technique
	Achieving Competency
	Validating Testing Results and Remediation
	Training Framework
	Correlating Testing Results with Operating Room Experience and Remediation
	Limitations
	Future Directions

	Conclusion
	References
	SUPPLEMENTARY INFORMATION


