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Abstract

Background Surgical telementoring (ST) was introduced

in the sixties, promoting videoconferencing to enhance

surgical education across large distances. Widespread use

of ST in the surgical community is lacking. Despite

numerous surveys assessing ST, there remains a lack of

high-level scientific evidence demonstrating its impact on

mentorship and surgical education. Despite this, there is an

ongoing paradigm shift involving remote presence

technologies and their application to skill development and

technique dissemination in the international surgical com-

munity. Factors facilitating this include improved access to

ST technology, including ease of use and data transmis-

sion, and affordability. Several international research ini-

tiatives have commenced to strengthen the scientific

foundation documenting the impact of ST in surgical

education and performance.

Methods International experts on ST were invited to the

SAGES Project Six Summit in August 2015. Two experts

in surgical education prepared relevant questions for dis-

cussion and organized the meeting (JP and HH). The

questions were open-ended, and the discussion continued

until no new item appeared. The transcripts of interviews

were recorded by a secretary from SAGES.

Results In this paper, we present a summary of the work

performed by the SAGES Project 6 Education Working

Group. We summarize the existing evidence regarding

education in ST, identify and detail conceptual educational

frameworks that may be used during ST, and present a

structured framework for an educational curriculum in ST.

Conclusions The educational impact and optimal curricu-

lar organization of ST programs are largely unexplored.

We outline the critical components of a structured ST

curriculum, including prerequisites, teaching modalities,

and key curricular components. We also detail research

strategies critical to its continued evolution as an educa-

tional tool, including randomized controlled trials, estab-

lishment of a quality registry, qualitative research, learning

analytics, and development of a standardized taxonomy.
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Surgical education is at a critical juncture today, threatened by

diminished funding, competing service obligations, mounting paper

work, and the need to do more in less time with less support.

However, it is only by maintaining effective teaching and mentoring

of surgical skills, concepts, and precepts that our profession will

remain strong. NJ Soper; SAGES 2001 presidential address [1].
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Education is the cornerstone of surgical skill development.

A key component of the educational paradigm in medicine

and surgery involves the progressive transmission of

knowledge, skills, and attitudes from a more experienced

surgeon to the trainee. From the early 1900s, there has been

an ongoing discussion about the best way to train and

educate physicians in general [2] and surgeons in particular

[3, 4]. The Flexner Report, published in 1910, was the first

US medical and surgical workforce report and continues to

be referenced in the ongoing surgical workforce conver-

sation [2]. Significantly, Flexner recognized the need for

ongoing adaptation of the training paradigm in medicine

and argued for a continuous assessment and adjustment to

new developments, including changes in pedagogics, as

well as society in general.

Surgical education is under intense pressure in the recent

era of duty hour reform and the related and appropriate focus

on patient safety and quality in health care delivery. Surgical

trainees struggle to balance the acquisition of clinical judg-

ment, technical skill, professionalism, and continuity ori-

ented commitment to the patient against the challenges of

fatigue, resident well-being, and related patient safety con-

cerns [5]. After years of debate, there exists no consensus on

the optimal structure of surgical training, including the most

appropriate balance between patient care and service activ-

ities and structured didactics [5].

Alongside these training challenges, the surgical work-

force is diminishing despite an increasing need for surgery

in the population [6, 7]. Several reports have forecast a

future surgeon shortage, with an attendant high impact on

maldistribution of healthcare, especially affecting rural

areas [7]. An 18% decrease of surgeons has been predicted

based on these trends; it has been estimated that the US

would have had to train more than 100,000 surgeons by

2030 to maintain access for the population, with a total cost

of $37 Billion [8]. Compounding these pressures, the time

required to train a surgeon is considerable. Furthermore,

the ongoing introduction of new surgical techniques,

technology, and treatment methods continues to increase

the curricular compendium for the surgical trainee and

fuels the ongoing trend toward surgical subspecialization.

Given these pressures, there is a need to modernize

surgical education in line with societal need. Part of this

adjustment will involve the incorporation of new peda-

gogical methods and teaching technologies. One such

technology is surgical telementoring (ST). It has been

described as a natural fit in surgical education, due to the

skill orientation and visual components of surgical training,

and in view of ST’s ability to overcome geographical

barriers [9–13].

ST has been assessed in numerous surgical trials,

including intra-hospital ST, inter-hospital ST, and inter-

continental venues [14–19]. In addition, the technology

used for ST has gone through a tremendous development

over the past 50 years, from a complex technology with

low audio–video (AV) transmission bandwidth, to a user-

friendly, low-cost technology with high bandwidth.

‘‘Telementoring is a telemedicine technique that

involves the remote guidance of a treatment or a procedure

where the caregiver has no or limited experience with the

featured technique’’ [20]. This definition of telementoring

provides a general meaning of telementoring. However,

surgical telementoring (ST) has different attributes that

become a basis of educational program. ST focuses on

developing specific surgical techniques of trainees who

may not be able to access expert surgeons in the area.

Trainees in ST are not novice learners but practicing sur-

geons who do not have a targeted surgical technique. While

ST aims at developing surgical techniques, ST is heavily

relying on a learning relationship among participants [21].

As the laparoscopic surgical technology has rapidly been

adopted, video representation of surgical objects becomes a

crucial medium for surgical work process. This video

representation of surgical objects and two-way audio

transmissions through telecommunication technology

between a mentor and a mentee are also an essential part of

ST.

In 2015, SAGES initiated the Surgical Telementoring

Project Six (P6), a term which was adopted from the mil-

itary aviation industry where a more experienced pilot

‘‘watched the back’’ of a less experienced fighter pilot. This

SAGES initiative resulted in the P6 Summit, and the pre-

sent report is a summary of the Surgical Telementoring

Educational Committee meeting that was part of that

Summit.

International experts of ST were invited to the SAGES

Project Six Summit in August 2015.

Two experts in surgical education prepared relevant

questions for discussion and organized the meeting (JP and

HH). The questions were open-ended, and the discussion

continued until no new item appeared. The transcripts of

interviews were recorded by a secretary from SAGES.

The objective of the committee’s work was to provide

[1] working definitions of terms [2], a brief literature

review to establish the current state of ST [3], an outline of

relevant educational frameworks, and [4] broad recom-

mendations from the group, including [5] future directions

for ST research.

Working definitions

Surgical telementoring

SAGES defines telementoring as a relationship, facilitated

by telecommunication technology, in which an expert
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(Mentor) provides guidance to a less experienced learner

(Mentee) from a remote location [22].

Mentor

An expert surgeon who undertakes to impart his/her clin-

ical knowledge and skills in a defined setting to a mentee.

The mentor must be appropriately privileged, skilled, and

experienced in the procedure(s) and or technique(s) in

question. In order to serve as a mentor in a specific pro-

cedure or technique, the surgeon (mentor) must be a rec-

ognized authority (e.g., publications, presentations,

extensive clinical experience) in the particular field of

expertise [23].

Telementor

An expert surgeon who undertakes to impart his/her clin-

ical knowledge and skills in a defined setting to a student.

The telementor, by definition, does not have the ability to

physically intervene onsite in the primary activity without

the telecommunications interface [21].

Mentee

A surgeon with appropriate basic knowledge and experi-

ence seeking individual training in skills and/or procedures

not previously learned in prior formal residency or fel-

lowship training. The mentee must have appropriate

background knowledge, basic skills, and clinical experi-

ence relevant to the proposed curriculum. The mentee

should be board eligible or certified in the appropriate

specialty or possess equivalent board certification from

outside the United States [23].

Videoconferencing (VC)

VC is defined as a real-time, live, interactive program in

which one set of participants is at one or more locations

and the other set of participants is at another location. The

VC permits interaction, including audio and/or video, and

possibly other modalities, between at least two sites [21].

Telestration

A technique enabling a remote mentor to perform drawing

of freehand sketches over still image or video. These

sketches are observed by a mentee at another location

[24, 25].

Literature review of current status

Educational effectiveness of ST

Although most studies looking at ST report improved

perceptions regarding usefulness of ST, few surveys

examine the educational outcomes of ST in a structured

manner. In a recent review, seven ST papers with an

educational outcome were identified [26]. These surveys

assessed the educational outcomes with different methods,

i.e., number of times verbal advice is given vs. taking over

the operation [27]; time of the procedure [28, 29]; path

lengths, mode of grasping, cutting, clip applying, and

suturing [30, 31]; recognition of anatomical landmarks

[32]; and scoring scales [5, 28, 33]:

Taking over the operation

Byrne and colleagues included 34 cases of laparoscopic

cholecystectomies in a ST trial [27]. They measured the

number of times intervention was needed during the sur-

gical procedure (no intervention, verbal advice, scrub in).

No intervention was necessary in 68% of cases, verbal

advice was given in 26% of cases, and, in two cases, the

mentor had to come to the OR from their remote location to

scrub in and take over the case. They concluded that ST

could be an important step forward in defining the transi-

tion from competence under direct supervision to compe-

tence for an unsupervised performance.

Recognition of anatomical landmarks

In a study by Rafiq and colleagues, 25 thyroidectomy

explorations were monitored and transmitted to remotely

located surgical trainees [32]. They were asked to confirm

seven anatomical landmarks during surgery, which were

achieved in more than 90% of the tasks. This study sup-

ports the feasibility of ST as a tool for teaching and men-

toring a remote audience. To our knowledge, this is the

only ST study where the experts were located in the OR,

whereas the mentees were remotely located (reverse

mentoring).

The quality of mentoring

In a French study by Sereno and colleagues, forty surgeons

were assisted onsite and remotely [33]. They conclude that

there exists a superiority of onsite mentoring compared to

remote mentoring, especially early in the mentoring pro-

gram. The quality of the mentoring (i.e., scoring scale of

interaction with mentor, quality of teaching) was higher at

the first mentor session, when onsite mentoring was

3838 Surg Endosc (2017) 31:3836–3846
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compared to remote mentoring. The remote mentors were,

however, dependent on a robotic arm to demonstrate the

task, which may have introduced technological obstacles

during mentoring. They conclude that remote mentoring is

a useful adjunct to local mentoring where the mentor

gradually withdraws to a more remote location.

Time of procedure

Valentino and colleagues explored in a study from 2005 the

feasibility of ST in distant teaching [29]. Forty-eight

patients treated with endovascular aortic aneurysm repair

were included, and procedural time was the educational

outcome measurement. In this study, there were no sig-

nificant differences between onsite mentored and remote

mentored cases. They conclude that ST represents a model

for teaching invasive procedures.

Scoring scales

To our knowledge, two trials have compared surgical

performance with and without ST coaching. [28, 31] Eight

general surgery residents performing three operative pro-

cedures, first without mentoring and then telementored by a

surgical subspecialist. Overall mean performance scores

improved in all scenarios when residents were remote

proctored vs. when they were not proctored (p\ 0.001).

Panait and colleagues showed that that telementoring could

be an adjunct to surgical training [31]. Twenty medical

students were assigned to simulator training (i.e., grasping,

task performance time, clip applying, suture task perfor-

mance time, and path length), with either a local mentor or

a telementor. They showed that training with mentoring

resulted in similar levels of surgical performance between

locally mentored and telementored groups.

Other aspects related to surgical telementoring

Video coaching

An increasing body of evidence demonstrates that video

coaching (i.e., retrospective coaching of a video perfor-

mance of a learner) has a positive impact on surgical per-

formances [34]. In a recent randomized trial by Singh et al.,

video-based coaching enhanced the quality of laparoscopic

surgical performance on both simulated (i.e., using virtual

reality [VR]) and porcine laparoscopic cholecystectomies

(LC), although at the expense of increased time. They

conclude that video-based coaching is a feasible method

for maximizing performance enhancement from every

clinical exposure [35, 36]. Other surveys have shown a

similar positive impact of video coaching [37]. However,

video coaching differs from ST in one fundamental way:

ST is real-time coaching whereas video coaching is per-

formed in retrospect.

Video assessment of surgical performance

There is a strong association between video-scored surgical

performance and surgical complications. In a survey by

Birkmeyer et al., expert surgeons assessed videos submit-

ted by consultant surgeons performing bariatric procedures

[38]. Interestingly, it was shown that after the scoring scale

was matched with a quality registry, surgical skills were

significantly associated with the rate of complications [38].

Rating scales for laparoscopic skills are commonly

employed in assessing surgical performance and have a

natural place in ST. The most commonly used rating scales

are GOALS (The Global Operative Assessment of

Laparoscopic Skills), OSATS (Objective Structured

Assessment of Technical Skills), and OPRS (Operative

Performance Rating System). Incorporating such rating

scales systematically in trials assessing the educational

aspects of ST would contribute to the strength and trans-

ferential capability of future studies [39–41].

Telestration as a ST teaching tool

Telestration is a necessary teaching tool during ST.

Telestration enables the mentor to identify anatomical

landmarks, identify planes of dissection, and identify

anatomical danger zones. Furthermore, it enhances the

teaching process as verbal instructions may be exemplified

by drawings. It has been shown that telestration-supple-

mented guidance may reduce the duration of the telemen-

tored session by more than 30% [24]. There is an

increasing amount of literature assessing the positive

impact of telestration as a component of ST [25, 42].

In summary, the existing literature-based evidence of

educational benefits of ST is weak (level IV) and consists

mostly of observational studies performed on simulators, or

with a limited number of patients (Table 1).

Relevant conceptual frameworks

ST practice is based on several theoretical frameworks

including social learning theory [43], legitimate peripheral

participation [44], community of practice [45], and trans-

actional distance [46]. Knowledge is socially constructed

through the learners’ gradual participation in the central

practice of experts in a community of a profession. In

virtual environments, physical distance may be perceived

as a barrier. Meaningful instructional interactions, how-

ever, become an actual decisive factor of transactional

Surg Endosc (2017) 31:3836–3846 3839
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distance between teachers and learners in virtual

environments.

Several conceptual frameworks may be adapted in

educational programs using ST, i.e., the ADDIE model, the

GROW model, and SSTAR [47–50]. The frameworks may

be used to (a) plan a ST educational program, (b) guide and

structure coaching during ST, and (c) provide structured

feedback to the mentors. However, further research is

needed to define these conceptual frameworks and their

ultimate utility in a structured ST program.

The ADDIE model: designing a structured ST

program

The ADDIE model is a conceptual framework and is typically

used in instructional and trainingdevelopment [47].ADDIEmay

be used by mentors in a structured ST program, as a descriptive

guideline for designing effective training in five phases:

Analysis phase

This phase clarifies the instructional problems and objec-

tives, and identifies the learning environment, as well as the

mentor’s existing knowledge and skills.

Design phase

This phase identifies learning objectives, assessment

instruments, exercises, content, analysis of subject matter,

lesson planning, and media selection.

Development phase

Designers create storyboards and graphics. If e-learning is

involved, programmers develop or integrate technologies.

The project is reviewed and revised according to feedback.

Implementation phase

This phase develops procedures for mentors and mentees.

Evaluation phase

The evaluation phase consists of two aspects: formative and

summative. Formative evaluation is present in each stage of

the ADDIE process, while summative evaluation is con-

ducted on finished instructional programs or products.

The GROW model: providing structured feedback

to mentees

The GROW (Goals, Reality, Options, Wrap-up) model is a

useful tool that can be used in different mentoringT
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scenarios such as ST. As described by Singh et al., per-

formance mentoring is generally goal oriented [35]. The

GROW model offers a way of structuring coaching ses-

sions to facilitate a balanced discussion. The GROW model

guides a mentoring conversation through four vital stages

of goal-oriented coaching:

Goals

Focus on specific targets that the mentee wishes to achieve.

Reality

Exploration of the true nature of the problem (performance

review).

Options

Formulation of effective solutions, particularly to the issues

that prevent the mentees from achieving their goals.

Wrap-up

Development of an action plan for the mentee to move

toward the originally stated goals and examination of

potential obstacles.

The usefulness of the GROW model in a coaching

program was shown by Singh et al. [35].

The SSTAR model: providing structured feedback

to mentors

Recently, a framework for surgical teaching critique (The

Structured Training Trainer Assessment Report, SSTAR)

was presented by Wyles et al., which may be adopted to the

ST setting [50]. The authors have developed a structured

feedback tool that assesses training quality and structures

feedback to surgical trainers. Semi-structured interviews of

29 surgical trainers, ten trainees, and four educationalists

were performed, and through the Delphi process essential

items pertaining to desirable trainer characteristics were

determined. The different items within the three groups

were then further subdivided into ‘‘teaching structure,’’

‘‘teaching behavior,’’ ‘‘mentor attributes,’’ and ‘‘role

model.’’ They conclude that SSTAR is a reliable, feasible,

and acceptable evaluation tool for both trainers and trainees

in surgical training programs. SSTAR has recently been

successfully implemented into the English National

Training Program for laparoscopic colorectal surgery [50].

The role of SSTAR in a structured ST program should be

further validated and explored.

Non-technical skills and surgical telementoring

Given that ST inherently involves teamwork, it is important

to investigate learning and performance at a team level as

well as an individual level. Non-technical skills in the

operating room, including self-awareness, communication,

and team performance, have been recognized as an

important factor for patient outcome [51]. It is unknown

how ST impacts non-technical skills in the OR. ST impacts

communication form, as the mentor by definition is not

present in the OR. Audio and video delay may hinder

optimal communication and create a source of miscom-

munication. Thus, synchronous virtual communication is

important during telementoring, and protocols to enhance

good communication routines during the telementoring

session itself are critical. Similarly, asynchronous com-

munication and relationship building between mentors and

mentees is also crucial part for the educational process.

That is, relationship and communication building activities

distinct from the telementoring performance environment

are foundational to the educational outcomes achieved

through a ST experience.

Secondly, ST may impact the traditional hierarchal

leadership model in the OR, where the operating surgeon is

the team leader. In ST, the mentor will be a more experi-

enced surgeon, but is remotely located. This will obviously

influence the traditional leadership structure in the OR.

Recently, Warth and colleagues launched a research ini-

tiative to further explore the impact of ST on communi-

cation, teamwork, and education [52, 53]. In this research,

analyses of video recording of team performance will play

a major role in exploring the underlying mechanisms and

potential impact of this altered team structure.

In 2004, Vincent et al. created a framework of factors

that influence clinical practice in the OR (organizational,

work environment, team, individual, task, and patient fac-

tors) [51]. ST may impact all these factors as telementoring

technology facilitates a feeling of being together (physical

presence) and interfaces with all of these elements.

Recommendations

Components in a structured ST curriculum

We recommend that a structured ST curriculum consists of

four main elements, namely prerequisites for entering the

program, teaching modalities, curricular components, and

methods of assessment. A framework for a structured

training program for mentors (train the trainer) is shown in

Table 2, whereas a structured training program for mentees

is shown in Table 3.

Surg Endosc (2017) 31:3836–3846 3841
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Prerequisites

Given that a mentor/mentee in a ST program is not a pure

novice, defining an entry level of performance for ST is

important, and should be defined in terms of knowledge,

skills, and leadership. The mentor has to prove excellence

not only in the surgical procedure itself, but must also

demonstrate high-level knowledge in pedagogical method-

ology. Mentors are the experts in this setting. They should

be surgical experts and also process experts in ST, including

virtual communication, risk management, and leadership in

a virtual environment. Similarly, the mentees should have

certain predefined surgical skills, they should be affiliated at

an accredited institution, and they should have a letter of

support from their institution.

Teaching modalities

Different teaching modalities are needed. For men-

tors/mentees in their index experience with ST, orientation

or simulated sessions would be helpful. These sessions

should reflect the different settings of ST, i.e., in the OR,

inter- or intra-hospital, as appropriate to the planned

application.

Curricular components

Principally, the objective of a ST curriculum does not

differ from other surgical courses, i.e., to facilitate pro-

gression toward proficiency in a surgical technique/

method. However, the educational setting is fundamentally

different from traditional mentoring, and the curricular

components should focus on the technology including

trouble shooting as well as communication obstacles and

team integration. Languages and terms in telementoring

can be different, and there is a need to develop a structured

method to communicate during a ST session, including

common vocabulary and patterns of communication.

Assessment methods

Video-based reviews may be a particularly efficient

method to assess ST sessions. These reviews may be done

either by video coaching, where the mentor and the mentee

review the ST session in a structured manner, or by blinded

review of submitted videos. Available tools such as

GOALS and OPRS should be incorporated into this

structure as appropriate. Other traditional assessment

methods should also be used (360� feedback, pre- and post-

course test, etc.)

Other reference points

Finally, a training program in ST may benefit from the

experience and design of other surgical training programs,

or from already published and pertinent guidelines.

Examples of such training programs are the ‘‘The National

Training Program in Laparoscopic Colorectal Surgery’’

(http://lapco.nhs.uk/) and the SAGES Framework for Post

Residency Surgical Education (http://www.sages.org/pub

lications/guidelines/framework-for-post-residency-surgical-

education-training/).

Future perspectives/research opportunities

Future research opportunities include, but are not limited

to, the following areas:

Randomized controlled trials

Randomized controlled trials remain the gold standard in

medical research and produces high-level evidence. Many

technological, organizational, and time-consuming obsta-

cles exist however, to perform a high-quality ST random-

ized controlled trial. Nonetheless, an attempt should be

made to design studies in this manner to demonstrate

effectiveness of ST.

A quality registry of ST

A prospective quality registry of ST may produce high

level of evidence. All ST cases performed (videos, edu-

cational and clinical outcome variables) may be registered

in such a quality archive.

Qualitative research

We also need to have an in-depth understanding of what

instructional activities are happening before, during, and

after ST, and how these elements interface with each other,

in order to design and develop educational guidance for

ST.

ePortfolio or learning analytics

For lifelong learning, it is important to capture and display

learner performance in ST longitudinally. It should not be a

one-time episode but continuous improvement.

Developing standardized lexicon/taxonomy for ST

There is a need to develop a standardized lexicon and

taxonomy for ST. Communication during ST is different
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compared to traditional mentoring and a standardized ST

lexicon/taxonomy will facilitate research and standardize

deployment in a variety of settings.

At present, there is limited evidence regarding the

educational outcomes of ST. Several case–control or

observational surveys assessing educational outcomes of

ST are published, but they do not represent a high level of

evidence. Outcome studies (focusing on both clinical and

educational outcomes) are important to future development

in this field, and more robust research is needed.

Table 2 Components in a surgical telementor ‘‘train the trainer’’ program

Content Description

Prerequisites

Recommendation To be recommended to SAGES ST ‘‘train the trainer’’ program by an existing ST trainer

Surgical volume To have completed more than 100 procedures within the field of the specific ST program

Affiliation To have a fulltime academic post at an internationally recognized hospital

Teaching modalities

Online Web-based teaching communities, discussion groups, tips, and tricks

Didactic lectures Traditional didactic lectures

Interactive hands on The SAGES Telementor laboratory

Teaching debriefing techniques The GROW model (goals, reality, options, wrap-up) and structured training trainer assessment report

(SSTAR). Video coaching and blinded video assessment

Telementoring simulation In OR, intra-hospital and inter-hospital settings

Curricular components

Communication Conflict management, building trust, safe words (LAPCO stop, mentoring moment), communication

obstacles ST (voice delay, effective two-way communication)

Learning theory, pedagogical

knowledge

Relationship building with mentee, setting goals, observe learner performance, giving feedback,

debriefing, communication, and collaboration in a virtual environment

Teaching techniques Effective interaction, communication (one way–two way), the role of telestration in surgical

telementoring

Debriefing/assessment Methods of debriefing

Surgical telementor technology Commercial setups (Karl Stortz mm). The role of low-tech technology like Skype and Splashtop, among

others

Troubleshooting Technological obstacles; the hospital firewall, latency and voice delay, poor Wi-Fi connection, stopping

rules for technology obstacles

Team integration Non-technological skills (NOTES) in the OR and impact of surgical telementoring, risk management

skills

Barriers of surgical telementoring Cultural barriers, insufficient knowledge of ST equipment, technological barriers especially latency

(latency of voice: errors and task completion times increases with delays over 500 ms), logistic barriers

Optimizing the teaching Minimize logistic obstacles, preoperative ST technology checklist, preoperative patient safety checklist,

preoperative selection, operative preparation (appropriate equipment), postoperative considerations

Logistics/Legal/Business model As presented by other P6 committees

Assessment

360 degree feedback Direct feedback from mentees, other mentors/peers/self-evaluation

Formative and summative

feedback

Formative feedback monitor student learning to provide ongoing feedback that can be used by instructors

to improve their teaching and by students to improve their learning

Summative assessment is to evaluate student learning at the end of an instructional unit by comparing it

against some standard or benchmark

Video archiving for future

learning

All cases telementored are stored in a SAGES archive

Structured Training Trainer

Assessment Report

SSTARR

A SAGES surgical telementor

quality registry

Essential data variables stored in a quality registry for future assessment of educational outcomes
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Table 3 Components in a surgical telementoring mentee program

Content Description

Prerequisites

Complete application Practicing surgeon with a case volume sufficient to sustain mentoring relationship, basic foundation/

baseline level of skill/FLS, FES, FUSE

Predefined level of surgical

expertise

A predefined level of surgical expertise must exist before entering a ST program

Participation in a structured

curriculum

Participating or recent participation in a structured curriculum for learning a new technique, procedure

(augmenting practice in what they are already doing, e.g., not learning POEM without endoscopy

practice)

Letter of support The surgeons affiliated institution has to provide a letter of support

Available resources The institution has to guarantee for needed resources and technological support

A mentor–mentee contract Willingness to enter into mentor–mentee relationship, receive feedback, open to learning

The telementor team A second mentee is possible to optimize the output

Videos Willingness to submit videos for post-course scoring

Teaching modalities

Online Web-based teaching communities, discussion groups, tips, and tricks

Didactic lectures Traditional didactic lectures

Interactive hands on The SAGES Telementor Laboratory may be established

Telementoring simulation In the OR, intra-hospital and inter-hospital setting

Curricular components

Design of educational programs The ‘‘mentor gradual withdrawal’’ model may be used, i.e.,

Theory (didactic lectures, online courses, etc.)

Simulation training until proficiency

Hands-on training until proficiency

Surgical telementoring in the OR until proficiency

Surgical telementoring intra-hospital until proficiency

Surgical telementoring inter-hospital until proficiency

Communication Conflict management, building trust, safe words (LAPCO stop, mentoring moment), communication

obstacles ST (voice delay, effective two-way communication), Telementor taxonomy, communication

and collaboration skills in virtual environments, risk management skills

Safe words LAPCO STOP, mentoring moment

Learning theory (active learning,

lifelong learning)

Adult learning/attitudes (receptivity to learning/feedback)

Debriefing principles The GROW model (goals, reality, options, wrap-up) and Structured Training Trainer Assessment

Report (SSTAR). Video coaching and blinded video assessment

Surgical telementor technology Troubleshooting

Team integration Expanded team interaction, identifying contacts, culture

Logistics/Legal/Business model As presented by the other SAGES P6 committees

Performance assessment

Pre- and post-course knowledge-

based test

Multiple-choice exam, demonstration of use of equipment. Periodic performance assessment after

completion

360 degree feedback Direct feedback from mentees, other mentors/peers/self-evaluation

Video-based review Blinded video-based review submitted by mentee, proficiency based

GOALS, OSATS-GRITS, OPRS, FLS, recognition of anatomical landmarks, surgical time

Video archiving for future learning Telementored cases may be stored in a SAGES archive

Structured debriefing Structured Training trainer Assessment report (SSTAR) or GROW, Formative and summative

A SAGES surgical telementor

quality register

A quality registry may be established
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