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Abstract
Introduction Video-based surgical coaching is gaining traction within the surgical community. It has an increasing adop-
tion rate and growing recognition of its utility, especially an advanced continuous professional growth tool, for continued 
educational purposes. This method offers instructional flexibility in real-time remote settings and asynchronous feedback 
scenarios. In our first paper, we delineated fundamental principles for video-based coaching, emphasizing the customization 
of feedback to suit individual surgeon’s needs.
Method In this second part of the series, we review into practical applications of video-based coaching, focusing on quality 
improvements in a team-based setting, such as the trauma bay. Additionally, we address the potential risks associated with 
surgical video recording, storage, and distribution, particularly regarding medicolegal aspects. We propose a comprehensive 
framework to facilitate the implementation of video coaching within individual healthcare institutions.
Results Our paper examines the legal and ethical framework and explores the potential benefits and challenges, offering 
insights into the real-world implications of this educational approach.
Conclusion This paper contributes to the discourse on integrating video-based coaching into continuous professional devel-
opment. It aims to facilitate informed decision-making in healthcare institutions, considering the adoption of this innovative 
educational quality tool.
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Introduction

Video based surgical education and coaching are increasing 
in adoption and utility. There is a growing body of data and 
experience for the instructional use of video both for remote 
real time as well as asynchronous feedback [1]. In minimally 
invasive surgery, video capture is facilitated through many 
standard operating rooms (OR). By utilizing the intraoperative 
video stream, surgeons can obtain direct feedback from another 
surgeon who is trained in coaching either live or through an 
asynchronous analysis of the recorded procedures [2]. Wall 
mounted cameras in the operating room can also be used to 
assess the OR environment. Also, the recorded video can be 
used to evaluate performance of the team regarding quality, 
efficiency, and safety [3, 4].

As we transition to video based virtual surgical education 
(for trainees and practicing surgeons), the ability to share vid-
eos (including external to the institution) is becoming essential. 
The interpretation of national and state privacy and confidenti-
ality rules regarding the capture, storage, and transmission of 
videos are not uniform and the policies vary amongst institu-
tions even within the same county. However, for the continuing 
medical education and pursuit of surgical mastery in modern 
era, it requires transfer of operative videos. Guidelines for 
establishing and participating in video based coaching pro-
grams do not exist. In our first paper, we discussed several 
principles of video-based coaching to match individual sur-
geon’s needs [5]. In this second part in the series, we provide 
examples in practice, discuss the potential risks, and propose 
a framework to set up video coaching.

Examples of Video Coaching Program

Team-based coaching has been recognized as essential to 
team success in many arenas. In sports, for example, the 
real-time in-person observation and feedback from a coach 
is effectively utilized to improve team-performance. In the 
field of surgery, it is transitioning from in-person instruc-
tions to a video-based coaching with either remote real-time 
or asynchronous feedback. The transformation is facilitated 
by digital video recording and distribution technology [6].

Teamwork Trauma Resuscitation:

The importance of nontechnical skills in determining out-
comes of high stakes team interactions has been known for 
some time, especially in the aviation industry. In the late 
1990’s researchers at the University of Aberdeen began to 
devise a systematic assessment tool of the cognitive and 
socials skills crucial for aviation crew to manage crises. This 
resulted in the development of the NOTECHS (non-techni-
cal skills) system for assessing crew resource management. 
Eventually, in the field of surgery, the models developed 
in aviation became the basis of their safety tools to aid in 
patient safety. For example, the NOTECHS system has been 
used as a substrate for the development of surgery specific 
assessment such as the Observational Teamwork Assess-
ment for Surgery (OTAS) which rates five different non-
technical skills at three different stages of surgery (Table 1) 
[7]. Though the Non-Technical Skills for Surgeons (NOTSS) 
program is sponsored and deployed by the Royal College of 

Table 1  OTAS Task List [7] Patient Tasks

Surgical procedure defined

Notes and x-rays present for patient
Patient details entered to computer
Booked operation time
Patient condition monitored by anesthesia

Equipment and provisions
Anesthesia equipment checked and working
Surgical instruments checked and working
Surgical instruments covered till operation
Operation specific equipment checked as working
Gowns and gloves prepared
Anesthesia drugs prepared

Communication
Surgeon briefs team on procedure
Anesthesia & Surgical teams discuss patient requirements
Scrub and circulator confirm instrument checks
Correct patient confirmed verbally
Procedure confirmed verbally
Surgical site laterality verbally confirmed
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Surgeons of Edinburgh [8], the trauma specific adoption of 
NOTECHS, T-NOTECHS (Table 2) appears to be one of 
the most widely employed rating system in adult medicine 
[9]. One of the benefits of T-NOTECHS and OTAS are the 
consistent scoring especially among trained scorers [10].

Unlike other forms of video review [11], T-NOTECHS 
was designed to assess nontechnical skills inherent in trauma 
resuscitation [12, 13]. This validated instrument was devel-
oped by a team of clinicians and researchers in Hawaii in the 
late 2000’s with this specific goal in mind. In the pursuit of 
improved trauma care and continuous quality improvement 
(QI) many trauma centers employ video review as part of 
their QI program. One of the author’s (VVA) institution, 
Penn State Milton S. Hershey Medical Center (HMC) a level 
III Trauma Center routinely employs video recording and 
subsequent evaluation utilizing the T-NOTECHS behavioral 
rating system on all trauma activations.

To assess all elements of the trauma resuscitation, video-
based review requires the entire encounter to be recorded. 
In many centers, including HMC – this is done by activat-
ing a switch in the trauma bay that triggers a digital record-
ing to start (Fig. 1C); this same switch deactivates record-
ings at the completion of the encounter. Multiple platforms 
exist for this type of system, HMC utilizes a system designed 

for simulation recording (B-Line Medical, Fig. 1B), though 
security video platform solutions have also been employed 
in the literature. These most often take the form of secure 
digital recording on encrypted drives with either standalone 
or network-based access.

One of the drivers in deciding between standalone vs 
networked access is federal and local laws as well as insti-
tutional policies regarding consent for video recording and 
potential liability [14]. Federal laws do not directly address 
this particular use scenario. However due to the obscure 
overlap of HIPAA and consent guidance from regulatory and 
accreditation organizations, institutions have adopted indi-
vidualized solutions to the challenge of recording patients 
who may not be conscious to provide consent. HMC utilizes 
video for the singular purpose of quality improvement, elim-
inating the need for patient consent. Personnel entering the 
trauma bay are reminded of the possibility of recording by 
signage posted at all entrances (Fig. 1A). The specific quality 
improvement review is comprised of process improvement 
targeting roles, as well as leadership development targeting 
the trauma team leader. To maintain patient confidentiality, 
no patient data is linked to recordings, time and date stamps 
are the sole identifiers and recordings are maintained on a 
stand-alone workstation.

Table 2  OTAS Behavioral Observation: Domains & Leadership Behavior Likert Scale [7]

Domains:

Communication Refers to the quality and the quantity of the information exchanged among 
members of the
team

Coordination Refers to the management and to the timing of activities and tasks
Cooperation/backup behavior Refers to assistance provided among members of the team, supporting others, 

and correcting errors
Leadership Refers to the provision of directions, assertiveness, and support among mem-

bers of the team
Monitoring/awareness Refers to team observation and awareness of ongoing processes
Leadership scale: Leadership rating scale used to rate performance in shared leadership and assertion in ‘getting the job done’

6 – Members provided direction, instruction, and explanation to the team. They 
fully asserted themselves in drawing attention to team process and changing 
events. They were proactive in their effort to direct themselves and the team to 
relevant stimuli and process. Their shared leadership enhanced team function

5 – High level of enhancement to team function
4 - Moderate enhancement to team function
3 – They provided some evidence of leading themselves and the team. They 

made some suggestions but were not assertive enough to direct the team’s 
attention to process or events. Their shared leadership did not enhance nor 
hinder team function

2 – Low level of enhancement to team function
1 – Team function compromised
0 – They did not lead when they should have. They made little attempt to 

instruct when it was their responsibility to do so. They made no effort in 
directing the team when events dictated they should have done so. Their lack 
of shared leadership hindered team function
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Fig. 1  A: Trauma Bay is 
restricted to authorized person-
nel only to protect patients’ pri-
vacy. B: Video is stored locally 
at the hospital. C: Trauma 
activation button on the wall. 
Hitting this automatically starts 
video recording

Fig. 2  T-NOTECHS [13]. Note: Figure adapted from “Reliability 
of the assessment of non-technical skills by using video-recorded 
trauma resuscitations.” By Maarseveen OEC van, Ham WHW, 
Huijsmans RLN, Dolmans RGF, Leenen LPH. Reliability of the 

assessment of non-technical skills by using video-recorded trauma 
resuscitations. Eur J Trauma Emerg S. 2022;48(1):441–447.1007/
s00068-020-01401-5 (licensed under the Creative Commons Attribu-
tion 4.0 International License)
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Quality improvement in this context takes the form of 
assessing the function of trauma resuscitation as a hospital 
system. Hence, these trauma bay video recordings can be 
used for multiple safety reviews. For example, videos can 
be used to assess how hospital as a whole can improve its 
system in taking care of trauma patients, and also to discuss 
specific cases (during Trauma QI case review) in a targeted 
manner. Also, these videos can be used for education of 
trauma team and the team leaders. At HMC, T-NOTECHS 
based review is utilized by Trauma QI review and for leader-
ship development of Faculty and Fellows. Elements of the 
T-NOTECHS scoring and rubric are included in Fig. 2.

Technical Education & Coaching – Colorectal specific use 
case

One author’s (DSK) home institution implemented a global 
video-based assessment system as part of their graduate 
medical education strategy. Implementation was facilitated 
using a commercially available video assessment platform 
in colorectal surgery (C-SATS, Johnson & Johnson, Seattle, 
WA). The stated purpose of this program was to develop 
residents’ technical skills during their surgical training. 
The platform license was independently purchased by our 
institution, and a personalized group was established for the 
trainees and participating attending surgeons. The platform 
streamlines surgical video capture and storage directly from 
the OR from any MIS imaging platform, and directly upload 
to our institution specific secure cloud-based case library.

In this program, the surgeon and the coaches reviewing 
the cases are usually anonymous to each other, removing the 
element of ego from the process. In general, all reviewing 
surgeons are vetted with case logs and video portfolios to 
ensure they are indeed experts fit to review. However, with 
an enterprise subscription, an individual group was set up, 
where the residents were identified, and their videos were 
sent only to institutional surgeons to review. The images 
are automatically captured during minimally invasive proce-
dures and uploaded to the company’s cloud-based software 
into the surgeon’s HITRUST CSF® Certified case library; 
the videos remain the property of the surgeon who oper-
ated in the case. There is artificial intelligence (AI)-assisted 
removal of any identifier information from the video. Once 
the surgeon selects the video for review, it is auto segmented, 
annotated using their proprietary software, and assigned to 
coaches for review and comment.

As part of our program, trainees are required to upload 
one video weekly where they performed most steps with 
graded independence. Before implementation, we had veri-
fied the distinct steps of several key operations in each par-
ticipating surgical specialty; for example, in colorectal sur-
gery, the cases include the right hemicolectomy, sigmoid 
resection, low anterior resection, subtotal colectomy, and 

rectopexy. On the back end of the platform, AI algorithms 
are applied to automatically segment the uploaded videos 
by key steps and data analytics are used to objectively grade 
performance of the surgeon by case over time. This allows 
learners to compare their personal progress over time and to 
benchmark their performance against others at a comparable 
level within our personalized group. As part of the subscrip-
tion, 2–3 verified expert reviewers annotate the key steps of 
each uploaded video and provide personalized performance 
improvement suggestions within 48 h of upload. Validated 
objective analytics GOALS and GEARS are used to assess 
technical skills, including efficiency, autonomy, bimanual 
dexterity, tissue handling, and depth perception [15, 16].

Attending surgeons from our program have access to the 
trainee videos and the ability to review and annotate, but this 
task is not required. The individual surgeons can prepare 
for procedures by reviewing their own videos and those of 
experts beforehand in addition to the post-procedure feed-
back; the number of times they log in and view a video is 
recorded and available to the attending surgeons. On the 
platform, there is also the opportunity for trainees to partici-
pate in peer-to-peer support and multiple communities when 
viewing and commenting on other videos. At the start and 
end of each 4-week rotation, an attending surgeon reviews 
the trainee’s overall performance with assistance from their 
performance improvement report card.

Key considerations in selecting this product were the cost, 
the convenience and ease of using an established product 
with external reviewers, auto-segmentation of key steps, and 
automated scoring of cases for the trainees. We found this 
system was simple to implement. There was no time or work 
required to record, store, edit, or annotate videos. There was 
little additional work for the attendings to watch and grade 
videos, though most chose to review and comment on their 
trainees. The platform was convenient for the trainees and 
trainers, as the app for the program could be accessed on 
any mobile device. Finally, the report cards were popular 
with trainees, and with consistent use, performance scores 
increased after each review/coaching session.

Safely Navigating Setting up Video Coaching

While there are many benefits to establishing a video-based 
coaching curriculum, it is important to be aware of possible 
risks and have plans in place to minimize risk. First, the 
risk of breaching the patient’s confidentiality or accidentally 
disclosing sensitive information from the operation must be 
minimized. Additionally, violating the privacy of operating 
room professionals is also an issue. All the healthcare pro-
fessionals working in the OR expressed concerns about their 
privacy being violated and worry about litigation related to 
recording [17]. The concerns are especially evident when 
their personal information as well as their audio and/or 
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visual are shared to the third party without their knowledge 
[18]. The concern could be addressed by utilizing technol-
ogy that erases the personal identity of OR staff members 
and patients. Also, logistics around the video need to be 
considered such as storage, and file sharing policies.

The Legal Framework for Recording Video

To minimize the above risk, the legal framework should 
address: (1) regulation on privacy specifically on video 
recording; (2) video storage system such as patient record; 
and (3) professional secrecy [19]. In the United States, 
Health Insurance Portability and Accountability Act of 1996 
(HIPAA) protects patients’ information, but few know which 
elements comprise PHI (Table 3) [20]. Also, few physicians 
can explain when videos become identifiable.

Furthermore, the quality improvement video can be used 
as evidence against the surgeon in a malpractice suit, since 
the duty to discover the truth outweighs protecting privacy 
[21]. Hence, we need to work on securing professional 
secrecy and de-identification of the videos. Moreover, hospi-
tals may need to screen sensitive information (Table 3) such 
as financial, legal, and quality data. Hence video acquisition 
for coaching will be required to obtain additional hospital 
committee approval.

How to Safely Navigate Video Recording 
for Coaching?

We recommend a discussion with institutional legal rep-
resentative and departmental leadership regarding video 
shooting, storage, and transfer. While video coaching is not 
specifically noted in the privacy rule under HIPAA, com-
mercial companies have developed recording system to 
maintain privacy. For example, the OR Black Box can cap-
ture 360-degree-images of OR, but the video is made undis-
coverable by distorting identifiable features of the individu-
als and removing the meta data [22]. Also, the crowd-based 
platforms use AI-assisted PHI removal to pixilate the image 
outside the body and exclude audio from the recordings [4].

With regards to storing and transfer, the secure institu-
tional medical record system is the safest. If it is not avail-
able, acceptable alternatives are deidentified recording to 
place in an institution approved secure electronic file trans-
mission system. To eliminate meta data completely, we rec-
ommend the use of Exif Tool (available at: https:// exift ool. 
org/) on either Mac or Windows or use the native functional-
ity of Windows through the file’s “properties” menu.

Many institutions also have policies in place that allow 
unrestricted use of deidentified data for the purposes of both 
research and quality improvement. Despite this, institutions 
may choose to obtain explicit consent from patients for the 
use of operative images for academic and training purposes. 
HMC for instance, includes standard language on all proce-
dural consents authorizing image acquisition for “scientific 
and teaching purposes”.

Create a Video Coaching Framework

Based on our prior review article [5] and clinical experience, 
we are proposing the medicolegal guidelines which can be 
referred to when institution is introducing video coaching 
in their training (Table 4). Unfortunately, these are still in 
their infancy, so it is important to protect both coach and 
mentees legally for safe learning environment [23]. In the 
absence of guidelines, several points need to be answered by 
each institution. First, a recognition that images are part of 
patient care is critical. Patient care and surgical education 
are inherently connected. There is also clarification required 
on the definition of patient care, extensions of patient care, 
and consent needed for transitioning patient care into sur-
gical education, as well as the specific safeguards tailored 
for specific institution. Before a surgeon takes, receives, or 
sends images, clear and concise guidelines from the institu-
tion should be published on how they are expected to do 
these tasks for PHI containing images. There should be no 
need for special considerations for images without PHI; if 
there are, the institution should also make explicit documen-
tation regarding use and transfer (Table 5).

Table 3  Patient Information Storage

Individual Identifiers in PHI Sensitive Information to an Institution

- Individual (Name, Birthday, Face Photograph, Address, Phone Number, Email Address, Social Secu-
rity Number, Bank Account Information)

- Healthcare Related (Medical Record Number, Beneficiary Number, Device or vehicle identifiers and 
serial numbers,

Biometric identifiers)

- Restricted financial information
- Quality and performance metrics
- Incident and sentinel event reports
- Employee contracts and salary data
- Restricted legal information
- Internal disciplinary proceedings
- Non-disclosure agreements
- Passwords and IT configuration files

https://exiftool.org/
https://exiftool.org/
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Additionally, there needs to be consideration for the 
best location to have the system to go-live. Recently, the 
Society of American Gastrointestinal and Endoscopic 
Surgeons (SAGES) has started the MASTERS program 
for lifelong learning [24]. There are online programs [1, 
24–27] where videos can be sent and reviewed by tech-
nical expertise like the Academy for Surgical Coaching 
[28]. Also, some societies may offer expertise at national 
or regional conference. As there are varieties of modali-
ties, choosing the best platform for individual institution 
requires careful evaluation of their needs and feasibility 
of implementation at their institution.

The legal framework is still in its infancy and some of the 
questions regarding if surgical videos are free from evidence 
discovery process in legal cases need to be addressed. A recent 
review of the medicolegal system in the realm of video record-
ing found that if the data was collected for quality improve-
ment purposes, then the data does not need to be handed to 
legal team even an adverse event occurs. Interestingly, the 
surgical videos have been used as evidence in legal cases and 
many ruled in favor of the surgical team. For instance, in an 
American surgeon’s malpractice case, the video showed that 
the critical view was obtained in laparoscopic cholecystec-
tomy operation and ruled in favor of the surgeon. In a UK 

Table 4  Framework for a 
Surgery Section

Framework Step 1: Mentor–Mentee partnership 
Step 2: Self Directed Learning plan for mentee 
Step 3: Mentor enthusiasm and support 
Step 4: Feedback and identify areas of growth
Step 5: Engagement in professional network

Methodology Step 1: Choose up to three procedures lap or robotic
Step 2: Record two technical and nontechnical videos
Step 3: Blind review done by surgeon > ten years
Step 4: Reviewed with coach
Step 5: Develop a learning plan

Logistics Step 1: Conferences regional site
Step 2: Departmental plan
Step 3: Online discussion board
Step 4: Online existent platforms
Step 5: Society offering

Legal Sort out the following issues:
• How to de-identify team members and patients from the video
• How to make the video "undiscoverable"
• Where to store the video
• Who to share the video with
• How to share the video

Table 5  Questions to be Addressed for Program Development

Areas Key Questions to be Addressed

Ownership ⚬ Who maintains ownership of images when leaving an institution?
Consent  ⚬ Is the standard procedure consent form appropriate for video that may be used for surgical education?

 ⚬ Is an additional form required? What should the specific wording be on the form?
 ⚬ Will this form protect the provider from legal proceedings?

Capturing  ⚬ How should videos be captured in the OR?
Transfer  ⚬ How should video be transferred across media devices?

 ⚬ Is there encryption and how is it activated?
Storage  ⚬ How should video be stored?

 ⚬ Can images be accessed and stored on personal systems with institutional security installed?
Sharing  ⚬ Who can images be shared with?

 ⚬ Are presentations for institutional and extramural lectures included in surgical education and patient care?
 ⚬ Can images be used for surgical coaching? Internal and external to the institution?
 ⚬ Can images be used for case discussion? Internal and external to the institution?

SNS / Publication  ⚬ Are social media platforms included in surgical education and patient care? If so, are there specifics for 
publicly available versus closed groups?

 ⚬ Are publications and video submissions included in surgical education and patient care?
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case regarding retained items inside patient’s body, the video 
showed that all patient safety practices were followed with the 
surgical team and the court did not hold them accountable. In 
recent years, states have been changing their rules, which will 
affect how videos are utilized in surgical education. For exam-
ple, Wisconsin state was trying to pass a legislation requiring 
video recordings to be part of patient’s medical record [29].

Conclusion and Next Steps

In conclusion, the rapid advancement of video-based tech-
nology over the past decade has profoundly impacted the 
field of surgery, enabling crucial improvements in virtual 
education and technical development for individual sur-
geons and surgical teams. For example, its implementa-
tion in trauma surgery allows for more efficient quality 
improvements through video review, while AI in colorectal 
surgery enables precise assessment and personalized feed-
back for trainees. In 2019, the American Board of Medical 
Specialties recommended modifying specialty certifica-
tion with a data-driven approach. The American Board 
of Obstetrics and Gynecology is studying incorporating 
video coaching as a lifelong learning method for adult 
learners through surgical coaching, with both short- and 
long-term goals in mind. Some of the specific recommen-
dations made for an institution to be successful are that it 
should set expectations at the initial visit and normalize 
this at the institutional level. Video feedback is recom-
mended, along with a review on a secure online platform. 
Lastly, there's a recommendation to establish coaching as 
a lifelong principle [30].

However, as these technologies continue to evolve, 
regulations and hospital policies must keep pace, ensur-
ing patient and staff privacy by removing personal identi-
fiers, securing storage, and transferring video data, and 
establishing clear protocols in the absence of medico-legal 
guidance. Professional societies' ongoing development of 
video coaching modalities signifies a positive step towards 
embracing these innovations in a responsible and ethi-
cal manner, ultimately enhancing surgical outcomes and 
patient care.
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