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Abstract

Background The initial focus of simulation in surgical

education was to provide instruction in procedural tasks

and technical skills. Recently, the importance of instruction

in nontechnical areas, such as communication and team-

work, was realized. On rotation, the surgical resident

requires proficiency in both technical and non-technical

skills through the entire patient care pathway, i.e., pre-,

intra- and postoperatively.

Methods The focus was upon implementation of a biliary

disease-based surgical simulation curriculum. The corner-

stones of this module were clinical care pathway simula-

tion sessions, at the commencement and conclusion of the

3 days. Each resident completed a simulated outpatient

encounter with a standardized patient (SP) presenting with

biliary colic, performed a laparoscopic cholecystectomy on

a porcine model in a simulated operating room and com-

pleted an uncomplicated follow-up visit with the same SP.

Assessments of resident performance were collected for

every pathway scenario using standardized assessment

forms approved by the American Board of Surgery.

Additional formative sessions included hands-on, didactic

and SP encounter sessions.

Results The biliary surgical simulation pathway curricu-

lum was successful implemented over the course of a

3-day, immersive module. The curriculum was delivered

within the Penn Medicine Clinical Simulation Center and

accommodated six junior surgical resident learners. The

curriculum was divided into 4-h sessions, each led by a

department faculty member. The cost of the implementa-

tion approximated $17,500 (USD).

Conclusion It is imperative that surgical residents

undergo simulation training directly linked to their hospital

responsibilities so as to provide immediate performance

improvement and reduce errors in the clinical environment.

This pathway curriculum has successfully shown the fea-

sibility to implement this novel approach to surgical sim-

ulation for junior resident training at an academic medical

center. Such a patient-focused approach to surgical simu-

lation should lead to higher-quality training for residents

and supports the use of this pathway curriculum in the

future.

Keywords General surgery � Residency education �
Patient simulation � Internship and residency � Clinical

competence � Laparoscopy

Simulation-based training in surgery is now becoming

widespread. Numerous initiatives have sprouted across the

globe to engage residents and medical students into simu-

lation-based learning activities [1]. The American College

of Surgeons, together with the Association of Program

Directors in Surgery, has formulated a three-phase national

surgical skills curriculum [2]. This includes basic skills and

tasks such as knot tying and upper endoscopy, advanced

procedures such as appendectomy and sentinel node
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biopsy, and team-based skills of trauma team training and

patient hand off. The Residency Review Committee for

Surgery (under the umbrella of the Accreditation Council

for Graduate Medical Education, or ACGME) has man-

dated that ‘simulation and skills facilities must be available

for all program residents’ [3].

In terms of simulation-based assessment of surgical

performance, the Society of American Gastrointestinal and

Endoscopic Surgeons (SAGES) have led the way with the

Fundamentals of Laparoscopic Surgery (FLS) program [4].

This is a ‘comprehensive web-based education module that

includes a hands-on skills training component and assess-

ment tool designed to teach the physiology, fundamental

knowledge and technical skills required in basic laparo-

scopic surgery.’ Following review of the extensive vali-

dation and reliability testing that went into the program, in

July 2009, the American Board of Surgery (ABS) required

all graduating chief residents in general surgery pass the

FLS program as part of their certification process. In con-

cert with this move are further mandates from the ABS

with regard to objective tools for the assessment of oper-

ative and clinical performance [5].

A further notion is the development and implementation

of competency-based curricula, which follow an outcomes-

achieved rather than time-focused approach to residency

progression [6]. This has been recently exemplified by the

publication of ACGME milestones for semiannual review

of resident performance [7]. Milestones are based upon the

six ACGME core competencies and graded according to

four levels of performance. This initiative seeks to blur the

distinction between surgeon competence and performance,

in that residents are continuously evaluated and provided

with constructive feedback throughout their training

program.

Returning to simulation-based activities, the issue still

remains that residents are being taught isolated activities

such as chest drain insertion or postoperative wound care,

in situations which are devoid of the overall context. The

challenge for the resident is to incorporate the knowledge,

skills and attitudes learnt during simulated encounters and

translate this into their performance during fast-paced,

multi-professional and often challenging clinical settings.

This transition is at best difficult and occurs mostly through

guidance, mentorship and support of the learner by other

members of the clinical team. Thus, despite extensive

simulation-based training, error and adverse events may

still occur, notwithstanding the effect upon the learner’s

confidence, perceived ability and further clinical

progression.

The aim of this study was to incorporate clinical care

pathways into a simulation-based training curriculum,

which is focused upon a specific disease process. This

report details the design, development and implementation

of a simulation pathway curriculum for biliary disease,

based upon pre-, intra- and postoperative clinical encoun-

ters. The focus was upon training of junior surgical resi-

dents, with incorporation of performance measures

throughout the instructional period.

Design of the simulation pathway curriculum for biliary

disease

In order to design a curriculum for junior residents to

acquire the knowledge, skills and attitudes with regard to

management of a patient with biliary disease, it was first

necessary to develop a strategic framework. The start point

Table 1 SCORE modules contained within the biliary category

Category

Abdomen–biliary (total = 27)

Type

Operation procedure (total = 12)

Bile duct cancer—operation [undefined, complex]

Bile duct injury—acute repair [undefined complex]

Cholecystectomy with or without Cholangiography—
laproscopic [PGY2]

Cholecystectomy with or without cholangiography—open

[PGY3]

Cholecystectomy [PGY3]

Choledochoenteric anastomosis [PGY5]

Choledochoscopy [PGY5]

Common bile duct exploration—laproscopic [PGY5]

Common bile duct exploration—open [PGY5]

Gallbladder cancer—operation planned [PGY5]

Gallbladder cancer, incidentally noted—operation [PGY5]

Ultrasound of the biliary tree [undefined, complex]

Disease/condition (tatal = 15)

Bile duct injury—latrogenic [PGY2]

Bile duct neoplasms [PGY5]

Cholangitis [PGY1]

Cholecystitis—acalculous [PGY3]

Cholecystitis—acute [PGY1]

Cholecystitis—chronic [PGY1]

Choledochal cyst [PGY5]

Choledocholithiasis [PGY2]

Gallbladder cancer [PGY4]

Gallbladder cancer—incidental [PGY4]

Gallbladder polyps [PGY3]

Gallstone ileus [PGY3]

Jaundice—obstructive [PGY1]

Pancreatitis—biliary [PGY2]

Primary sclerosing cholangitis [PGY5]

PGY is noted in brackets, with PGY1 and PGY2 applicable to this

curriculum (bolded)
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with regard to a clinical syllabus was the SCORE (Surgical

Council on Resident Education) Portal [8]. This provides a

useful categorization of all aspects of biliary disease rele-

vant to surgical residency education. A total of 27 cate-

gories are divided into 15 disease/conditions (e.g., acute

cholecystitis and biliary pancreatitis) and 12 operation/

procedures (e.g., cholecystectomy and choledochoscopy).

Each category is also denoted to the relevant PGY level,

ranging from 1 through to 5. As the curriculum is focused

for junior surgical residents, the content was based upon

the defined modules for PGY1 and PGY2 (Table 1).

This framework was then built upon the care pathway

for patients with biliary disease which was divided into

three parts, i.e., preoperative, intra-operative and postop-

erative. ACGME core competencies to be addressed at

each part of the pathway were also defined (Table 2).

In terms of preoperative cases, the presentation could

either be in an outpatient surgical clinic following referral

by a primary care clinician, or to an emergency department

if the symptoms were acute in nature. Typical cases were

then defined, based upon expert consensus and review of

the surgical literature, i.e., biliary colic, acute cholecystitis,

biliary pancreatitis and choledocholithiasis. The intra-

operative part of the curriculum sought to design an im-

mersive operating room (OR) environment in which the

surgical resident performs part of a simulated laparoscopic

cholecystectomy with the whole OR team present, i.e.,

scrub nurse, first assistant and anesthesiologist [9]. Finally,

for the postoperative part of the curriculum, clinical

encounters were designed to be in the postoperative

recovery room, outpatient surgical clinic or the emergency

room [10]. Typical cases were again defined based upon

expert consensus and review of the surgical literature, i.e.,

normal postoperative course, bile leak, postoperative

bleeding and obstructive jaundice.

It was the intention to utilize different pedagogical meth-

ods of instruction throughout the simulation-based curricu-

lum. These included didactic and video sessions, hands-on

technical skills practice (with faculty surgeon and self-

directed practice), immersive encounters with simulated

patients, peer-engaged learning (i.e., residents watch and

learn from each other), individual and group debrief sessions.

Development of the simulation pathway curriculum

for biliary disease

The simulation curriculum is based upon a novel method of

pre-, intra- and postoperative encounters for a single dis-

ease entity. This part of the manuscript details the resour-

ces necessary to develop the simulation curriculum.

Preoperative encounters

a. Scenarios—the four preoperative scenarios to be used

for this part of the curriculum were biliary colic, acute

cholecystitis, biliary pancreatitis and choledocholithi-

asis. The development process entailed the writing of

detailed case descriptions for each scenario by a con-

tent expert (hepatobiliary faculty surgeon), based upon

a previously used structure. The intent was to develop

a case description which could be used by a simulated

patient (SP) to play the pre-defined role. The scenarios

detailed the typical patient history, vital signs, physical

findings and key questions for the SP to respond to,

e.g., was your urine dark?

b. Settings—of the four pre-defined scenarios, only

biliary colic was appropriate for the outpatient clinic

setting. The other three encounters would typically

occur in the emergency room. These two environments

were thus created in a simulation setting (Fig. 1A).

c. Equipment—the main resource required for these

scenarios are trained SPs. Once the case scripts had

been defined, appropriate SP actors were identified and

underwent training for the specific roles. In addition,

laboratory and imaging reports were developed, as

appropriate for each case.

Intra-operative encounter

a. Scenario—this part of the pathway required the resi-

dent to complete a standard laparoscopic cholecystec-

tomy procedure, on simulated tissue, in an immersive

environment. Thus, the resident operated with a scrub

assistant who participated by driving the laparoscopic

camera as directed by the operator. There was also a

Table 2 ACGME core

competencies addressed in each

phase of the biliary clinical care

pathway

Bloom’s taxonomy ACGME competencies Preoperative Intra-operative Postoperative

Cognitive Medical knowledge 4 4 4

Affective Patient care 4 4

Professionalism 4 4 4

Interpersonal skills 4 4 4

Psychomotor Systems-based practice 4

Practice-based learning 4
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simulated anesthetist present in the room, to further

enhance the realism of the simulation. Both of these

confederates were trained to perform in this role, in the

same manner that the SPs had been trained for the

other parts of this curriculum.

b. Setting—a fully immersive simulated operating room,

including operating room table, anesthetic machine,

operating room lights and two laparoscopic monitors

with video and insufflation equipment (Fig. 1B). To

add to the realism of the setting, background music

played on a radio in the room.

c. Equipment—the simulated laparoscopic cholecystec-

tomy comprised a cadaveric porcine liver/gallbladder

block which had been placed into a synthetic body

form box trainer [11]. The box trainer had a foam-

covering to simulate an abdominal wall, through which

four laparoscopic operating ports had been placed. The

trainer box was placed onto the operating table and

then covered with sterile surgical drape, to resemble a

whole patient. Standard laparoscopic instruments were

provided, including traumatic and atraumatic graspers,

L-hook, curved scissors, clip applier and a laparo-

scopic specimen bag retrieval device. A zero-degree

10-mm camera was provided for the scrub assistant,

with the image relayed to the two video monitors.

Postoperative encounter

a. Scenario—as per the preoperative encounters, there

were four postoperative scenarios which comprised

uncomplicated recovery, postoperative hemorrhage,

bile leak and obstructive jaundice. Once again, the

scenarios were developed in concert with an experi-

enced hepatobiliary faculty surgeon. The case

description for these four scenarios enabled an SP to

undertake the required role. The scenarios detailed the

patient’s current clinical status, the knowledge of their

operative procedure, and for the three complicated

postoperative scenarios, their concerns with regard to

deviation from the expected outcome.

b. Settings—the uncomplicated scenario takes place in

the outpatient clinic setting, 2 weeks following the

operative procedure. The bile leak and obstructive

jaundice scenarios occur with the patient presenting in

the emergency room, at postoperative day 5 and 10,

respectively. Finally, the postoperative hemorrhage

occurs in the post-anesthesia recovery unit, approxi-

mately 4 h following completion of the operative

procedure. As per the preoperative encounters, these

environments were all created in a simulation setting

(Fig. 1C).

Fig. 1 A Simulated outpatient [preoperative] clinical environment,

Penn Simulation Center, Philadelphia PA; B simulated operating

room [intra-operative] clinical environment, Penn Simulation Center,

Philadelphia PA; C simulated recovery ward [postoperative] clinical

environment, Penn Simulation Center, Philadelphia PA
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c. Equipment—once again, the primary resource for these

scenarios are trained SPs, who have been trained to the

case scripts, and perform appropriately. Furthermore,

appropriate laboratory and imaging reports were

provided as necessary for each case.

In addition to the pathway scenarios, the 3-day module

included didactic, hands-on technical skills and peer-

engaged learning sessions. These are described below.

Didactic sessions

A topic of importance with regard to biliary disease is

gallstone pancreatitis. The ideal manner to teach this was

through a didactic session, delivered by a hepatobiliary

faculty surgeon and built upon problem-based learning.

The information for this session was taken directly from

the SCORE module for acute pancreatitis [8]. This consists

of a series of case studies, which were transposed into

PowerPoint slides, and then used as a source of discussion

of relevant topics.

Hands-on technical skills sessions

a. Basic laparoscopic skills—the junior residents were

enrolled in previously validated virtual reality (VR)

training curricula for step-wise acquisition of basic

laparoscopic skills. The residents undertook skills and

tasks on LapSim [Surgical Science, Göteborg, Swe-

den] and LapMentor [Simbionix, Airport City, Israel]

VR simulators and worked through the relevant cur-

ricula under the guidance of an experienced laparo-

scopic trainer [12, 13]. The curricula were also

proficiency-based, such that residents had to achieve

pre-defined metrics on the easy modules, prior to

progression onto medium and hard modules. The

modules were initially based upon basic laparoscopic

skills, which led to procedural tasks relevant to lapa-

roscopic cholecystectomy.

b. Laparotomy and Tissue Handling—a 2-h session

involving three residents and a single faculty trainer,

focused upon techniques for laparoscopic first entry,

full laparotomy and closure of the abdomen. A

commercially available simulated abdomen model

was used [Limbs & Things, Bristol, UK], with standard

operative instruments.

c. Sutures, Staples and Energy—residents were educated

on the safe and appropriate use of sutures, staplers and

energy devices for both open and laparoscopic surgery.

A faculty surgeon initially taught different suture

types, and then, residents performed a side-to-side,

functional end-to-end linear-stapled anastomosis, with

suture closure of the common enterotomy, on a

synthetic small bowel model [Limbs & Things, Bristol,

UK]. Operating room safety through the use of energy

devices was also addressed.

d. Full Procedure Laparoscopic Cholecystectomy—a

setup focused upon the technical skills to perform full

procedure laparoscopic cholecystectomy utilized two

complementary simulation models, i.e., a porcine

cadaveric model [11], and a synthetic model [Limbs

& Things, Bristol, UK]. Both models were set up in a

body form box trainer and utilized real surgical

instruments. The session was designed so that the

faculty surgeon initially explained the technical

aspects of the procedure through use of an edited

intra-operative video (from the SCORE website), then

demonstrated it on the porcine model and then had

residents perform the full procedure under supervision

on porcine and synthetic tissues.

Peer-engaged learning sessions

During the 3-day module, two sessions focused upon the

preoperative and postoperative management of a variety of

patients with biliary disease. For example, during the pre-

operative session, a single faculty surgeon and three resi-

dents were together for a period of 2 h. A single SP

sequentially portrayed the role of the four preoperative

scenarios as previously described, i.e., biliary colic, acute

cholecystitis, biliary pancreatitis and choledocholithiasis.

The first resident would enter the preoperative clinic room

and engage with the SP for a maximum period of 20 min.

During the interaction, the faculty surgeon and other two

residents would observe a video monitor in a separate con-

trol room. At the end of the simulation, the resident who

undertook the simulation would return to the control room,

for a 10-min debrief of the scenario, led by the faculty

surgeon. After this, a second resident would go to the pre-

operative simulation room to interact with the same SP, but

this time in a different scenario, e.g., acute cholecystitis.

After this, the third resident would undergo the simulation

and so on. A similar paradigm was used to teach the post-

operative scenarios. This enabled residents to learn not only

through doing, but also through observation of their peers.

Resident assessment of performance

It was imperative to assess performance of resident inter-

actions during the pre-, intra- and postoperative scenarios.

The American Board of Surgery has recently approved the

use of three forms for resident assessment of operative and

clinical performance [5]. The forms are briefly described

below and were used as appropriate for assessment of pre-,

intra- and postoperative encounters:
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1. Clinical Assessment and Management Exam—Outpa-

tient (CAMEO) [5]: The form is designed to observe

and evaluate the performance of residents when they

are functioning independently in making initial deci-

sions about patient assessment and management and

conduct of the patient encounter. The form has a total

of six categories, each marked on a Likert scale

ranging from 1 to 5. Furthermore, the form also

includes three categories (again rated on a Likert scale

ranging from 1 to 5) for the patient to answer, e.g.,

‘The resident listened to me, encouraged me to ask

questions and took time to answer my questions.’

2. Operative Performance Rating System (OPRS) [14]:

This form consists of four parts, to rate intra-operative

technical skills of the performing surgeon, i.e., case

difficulty and degree of prompting, procedure-specific

criteria, general criteria and overall performance.

Categories from each part are once again rated on

Likert scales ranging from 1 to 5. For this module, the

OPRS for laparoscopic cholecystectomy was used.

3. Mini Clinical Evaluation Exercise (Mini-CEX) [15]:

This is a direct observation tool for clinical evaluation

of trainees and comprises seven categories; this time

rated on a Likert scales from 1 through to 9. This scale

was utilized for measurement of resident performance

during the postoperative encounters.

Faculty rated the performance of residents at each stage

of the pathway through live video review, utilizing the

appropriate scales. Residents also performed self-rating of

their own performance after each encounter. SPs were

asked to rate resident performance during the pre- and

postoperative encounters, through use of the CAMEO and

Mini-CEX scales, respectively.

Evaluation of the module

The module was evaluated through a confidence ques-

tionnaire and a module evaluation form. The intention was

not only to evaluate individual resident performance and

perception of the module, but also to determine overall

quality of the educational activity.

1. Confidence questionnaire—prior to commencement of

the module, i.e., on the first morning, residents were

asked to complete a paper-based questionnaire detail-

ing their confidence with various aspects of managing

patients with biliary disease, encompassing pre-, intra-

and postoperative situations. This questionnaire was

again completed at the end of the 3-day module.

2. Module evaluation form—at completion of the mod-

ule, residents were requested to rate (on a Likert scale

of 1–5) the educational activity as a whole, each

individual session and specific aspects of the session,

e.g., faculty engagement and quality of materials used

Implementation of the simulation pathway curriculum

for biliary disease

The implementation of the simulation pathway curriculum

describes the learners, faculty educators, facilities required,

module organization and costs incurred. In order for the

simulation curriculum to be employed with minimal dis-

ruption to clinical activities, this was also a consideration

of the implementation plan.

Setting

The curriculum was to be wholly delivered within the Penn

Medicine Clinical Simulation Center [16]. This is a 22,000

square foot facility incorporating auditoria, conference and

breakout rooms, skills training rooms, immersive operating

rooms, simulated ward and simulated clinic rooms. Syn-

thetic, cadaveric animal and virtual reality platforms are

available for use, together with whole patient mannequins.

The center has a technologically advanced audiovisual

system which enables recording of synchronized audio and

visual feeds from anywhere within the simulation center,

onto a central system, which is then available through the

intranet from any health system computer. Specifically for

the pathway scenarios, this system enabled a faculty sur-

geon to be placed into a single viewing room, and con-

currently watch three video screens, each one displaying

audiovisual feeds from the pre-, intra- or postoperative

room.

Clinical material for the module

In order to provide a standardized, up-to-date and repro-

ducible educational experience, the decision was made to

utilize teaching material which has been made available

through learned societies and pre-defined educational pro-

grams. Thus, the majority of teaching material was derived

from the SAGES, SCORE and ACS/APDS curriculum

websites. This also ensured that faculty educators were able

to turn up, teach and leave—without the issue of having to

search through material and build their own presentations,

etc.

Module organization

Residents would attend in groups of six for 3 days at a

time. Each day lasted from 8 am until 5 pm, with a 1-h

lunch break from 12 midday until 1 pm (Fig. 2). Thus,

there were 8 h of simulation-based training per day. The
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majority of sessions involved the residents being divided

into two groups of three, each led and delivered by a fac-

ulty surgeon. This high faculty/resident ratio was important

to ensure that the educational experience was of the highest

quality. In order to provide feedback for residents through

the 3-day module, each resident underwent a full pathway

curriculum on the morning of day one and again on the

afternoon of day three—this enabled residents to directly

compare their own performance at beginning and end of

the module.

A simulation technician was also available to provide

setup and takedown of each session and to ensure the

necessary materials were ordered and available ahead of

time. The SP resources consisted of a cadre of SP actors,

two SP specialists and the director of the SP program.

It was imperative that the learners were free of clinical

activities during the sessions, in order to focus upon their

educational enrichment. This was achieved through two

aspects: firstly, the simulation center is approximately 1.5

miles in distance from the main hospital, and thus, resi-

dents were physically not able to cover their clinical

workload while at the simulation center. Secondly, resi-

dents were only pulled from clinical services where there

was an additional junior resident as well as physician

assistants. This would prevent overload of the rest of the

clinical team, and potential patient safety issues.

Resident learners

The curriculum was focused upon knowledge, skills and

attitudes required of junior surgical residents with respect

to biliary disease, primarily postgraduate year (PGY) levels

1 and 2. All learners were provided with a comprehensive

resident handbook at least 2 weeks prior to the start of the

module. This detailed the structure of the module, the tasks

to be performed and links to relevant web-based materials,

e.g., the ACS/APDS curriculum.

Faculty educators

The overall responsibility for the module was undertaken

by a module champion who was a content expert, and also

engaged faculty colleagues to get involved. Each 4-h ses-

sion was delivered by a faculty member from the Depart-

ment of Surgery, who were in regular clinical practice. The

faculty members had clinical expertise in biliary disease

and agreed to teach of their own volition. All teaching

faculties were provided with a comprehensive faculty

handbook at least 2 weeks prior to the module. The

handbook contained details of module organization,

learning objectives, tools, techniques, simulation materials,

SP scripts and links to supplemental materials (e.g.,

SCORE website) for each session. The handbook also

contained copies of relevant scales to be used during the

session for resident assessment of performance.

Costs

The implementation of this educational activity cost a total

of $17,570.00 per 3-day event. This can be broken down

into consumables ($5,870.00), SP actors ($3,500.00),

technical staff ($1,800.00) and faculty surgeons ($6,400.00

at a rate of $200.00 per hour).

Discussion

There have been a number of mandates in recent years to

engage surgical residents to undergo simulation-based

training. The Residency Review Committee for Surgery

Fig. 2 Organization of the

3-day biliary pathway

simulation curriculum

74 Surg Endosc (2015) 29:68–76

123



insists that all residents in the United States have access to

a simulation laboratory [3], and the American Board of

Surgery insists that all graduating residents pass the FLS

[4], and more recently the FES (or Fundamentals of

Endoscopic Surgery) examinations [17]. While the tide is

certainly turning toward training in the skills laboratory

prior to entering the clinical domain, there remains a focus

upon technical skills training. The complete surgeon must

also possess medical knowledge, be a good communicator

and embody systems-based practice [18].

It is our belief that the only way to train surgical residents

to exemplify the ACGME competencies is to recreate the

clinical environment in a simulation setting. Thus, we sought

to define a disease process and focus upon clinical care

pathways for that disease process. The simulation-based

clinical pathway enables residents to manage a patient from

the preoperative clinic or emergency room setting, through to

the immersive operating room with a complete clinical team

present, and then onto the follow-up clinic, recovery room or

emergency room as appropriate. The pathway refocuses

simulation with the patient at the center of the learning

environment. In addition to the simulation-based pathway,

residents undergo didactic, hands-on and SP-based learning

sessions. With a focus on caring for a biliary patient through

the entire care pathway (i.e., pre-, intra- and postoperatively),

junior residents undergoing this curriculum develop both

technical and non-technical skills in the risk-free, simulation

environment, as opposed to learning on real patients.

The 3-day module is designed to provide the knowledge,

skills and attitudes (i.e., KSA) building blocks for junior

residents with respect to management of patients with

biliary disease. While the concept is novel, the material

taught is already available on the relevant websites for

SCORE [8], SAGES [19] and the ACS/APDS [20] cur-

riculum. In terms of resident assessment, this curriculum

once again utilizes enduring materials from the ABS

website, which are approved for use in evaluation of resi-

dent performance during clinical and operative encounters.

With regard to implementation, it is critical that resi-

dents are away from their clinical activities, and just as

important, that faculty surgeons are also absolved of their

clinical duties during this time. A key feature to make this

work is for faculty surgeons to be able to turn up, teach and

then leave, i.e., a turn-key process for the faculty to be able

to teach. The setup and takedown is performed by the

simulation technician, right to the level of having the

PowerPoint presentation and surgical video preloaded onto

the video screen in the breakout room. For the technical

skills sessions, all equipment is laid out and tested

beforehand, with supporting materials such as online vid-

eos also preloaded onto screens within the same room.

Having trainee and faculty handbooks also maintains the

level of educational quality.

While the curriculum, as designed, requires six residents

in attendance for three full days, an advantage to its

modular approach is the flexibility and scalability that it

permits. The subtraction (or addition) of sessions within the

curriculum, or modification in the timing of curriculum

delivery (e.g., six half days over a 6-week period), allows

this curriculum to be tailored to a wide range of residency

programs. Further, the implementation of this curriculum

has limited facility requirements. The clinical space, mock

operating room and simulated ward are the only true

requirements needed. A large, high-tech simulation center

is not necessary for successful implementation.

We believe that we have presented a paradigm shift in

surgical education through design, development and

implementation of this novel curriculum to teach biliary

disease to junior surgical residents. While organization of

simulation staff, SPs, residents and faculty is necessary, we

believe that these types of staff and facilities are already

available in a number of simulation centers currently [21].

The issue is that the ‘dots have not been joined together,’

which prevents surgical simulation to move forward from

its current focus upon technical skills training. Error in

medicine is paramount, and while a large proportion of

adverse events occur in the surgical domain, many of them

are not solely a function of technical mishaps [22]. The

training of communication skills, team-working and deci-

sion making are fundamental to enhance the quality and

safety of surgical care [23]. We believe that this pathway-

based curriculum refocuses simulation-based training upon

the patient, and in turn, should lead to higher-quality

training for our surgical residents.
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