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Abstract

Surgeons are under enormous pressure to continually improve and learn new surgical skills. Novel uses of
surgical video in the preoperative, intraoperative, and postoperative setting are emerging to accelerate the
learning curve of surgical skill and minimize harm to patients. In the preoperative setting, social media outlets
provide a valuable platform for surgeons to collaborate and plan for difficult operative cases. Live streaming of
video has allowed for intraoperative telementoring. Finally, postoperative use of video has provided structure
for peer coaching to evaluate and improve surgical skill. Applying these approaches into practice is becoming
easier as most of our surgical platforms (e.g., laparoscopic, and endoscopy) now have video recording tech-
nology built in and video editing software has become more user friendly. Future applications of video
technology are being developed, including possible integration into accreditation and board certification.

Dear Editor:

Surgeons are under enormous pressure to continually
improve and learn new surgical skills. Residents, now

under constrained work hours, have less time in their training
to master surgical techniques. Newly minted surgeons, en-
abled by rapidly improving technology (e.g., laparoscopic
and robotic platforms), are innovating at unprecedented
levels. Even seasoned surgeons, now more than ever, are
faced with learning operations that were not described when
they were in training. In short, surgeons at every level are
continually confronted with new learning curves to maintain
and improve their surgical skills.

Performing new procedures while minimizing harm to
patients has remained a challenge for surgeons.1 Nearly every
surgical operation has a learning curve, although some are
steeper than others. By definition, learning curves translate
into higher patient morbidity during earlier cases.2 The in-
creased risk to patients during early adoption of a new sur-
gical technique and technology has received increased
attention secondary to reports in mainstream media and high-
profile law suits.3 Although it is clear that new technology
and procedures are essential to make progress in surgery,
innovation is also needed to reduce the morbidity associated
with the surgeon learning curve.

Use of surgical video is emerging as a powerful tool to
facilitate acquiring new surgical skills and accelerate learn-
ing new techniques. Herein we describe three novel appli-

cations with the potential to accelerate the surgical learning
curve and reduce harm to patients (Fig. 1).

Preoperative, Intraoperative, and Postoperative
Use of Surgical Video

Surgical video can be used by surgeons in the preoperative,
intraoperative, and postoperative phases of care to improve
quality of care delivered to patients (Fig. 2).

Preoperative use of video

Social media outlets provide a valuable platform for sur-
geons to collaborate and plan for difficult operative cases.
Probably the best example is the International Hernia Col-
laboration hosted on Facebook.4 More than 1900 members
from around the world are in this closed group and contribute
to a robust forum on hernia repair. Usually one member
presents a deidentified challenging case and asks for peer
input. Responses include clarifying questions, description of
possible techniques, and often a narrated video of how they
handled a similar operation.

Numerous advantages are present with this preoperative
use of video. First, the online format allows for rapid feed-
back (often within minutes to hours) among surgeons who
otherwise would never meet or exchange expertise. Second,
surgeons often present cases that they struggled through al-
lowing peers to identify pitfalls that led to patient morbidity
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as well as techniques that were effective. This, importantly,
maximizes the educational benefit of the initial surgeon’s first
case to the benefit of future patients by other surgeons. At
present, this type of forum exists for focused operations
within hernia repair, but the platform exists to be extended to
other specialties. A potential barrier moving forward will be
maintaining patient privacy in how information is presented
(i.e., nonidentifiable and nontrackable) as the shared content
can be widely accessed.

Intraoperative use of video

Use of live streaming video has allowed surgeons to con-
tinue mentoring and proctoring peers in new operations
during their learning curve. This can be particularly helpful in
fields like pediatric surgery where operative volume is low
and expertise is often centralized. To maximize the benefit of
the initial in-person proctoring, pediatric surgeons have used
live intraoperative video for longitudinal telementoring when

the learning surgeon returns to his or her home institution.5

Similarly, the same format has been applied to experienced
surgeons who want guidance on modifying and improving
their technique.6

Important mentorship gaps are filled by surgical tele-
mentoring. Current training models in new procedures often
involve observerships or double scrubbing a few operations
before performing a procedure independently. Rather than this
abrupt transition from trainee to practitioner, telementoring
allows for a gradual tapering off of mentor expertise for a safer
transition to independent practice. Maintaining operative
mentorship as a surgeon develops and refines a new technique
should help reduce patient risk during this early portion of the
learning curve. Although telementoring has been well de-
scribed in pediatric surgery, it is also being applied in other
specialties, including global, urological, and colorectal sur-
gery.7–9 Before telementoring can be widely adopted, surgeons
will need guidelines to help decide when and how this type of
surgical education should be used.

FIG. 1. Reducing patient harm learning new procedures.

FIG. 2. Novel use of video to improve surgical safety.
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Postoperative use of video

Surgeons are using postoperative review of video to fa-
cilitate peer coaching sessions. For example, the Wisconsin
Surgical Coaching Program10,11 has been used by surgeons in
the Michigan Bariatric Surgical Collaborative who record a
recent ‘‘typical’’ and ‘‘challenging’’ laparoscopic bariatric
operation from their own practice. Meeting quarterly, sur-
geons then review the videos with peer coaches to share best
practices and identify where the technique could be im-
proved. Early reports from this group have demonstrated a
correlation with surgical skill and patient outcomes,12 sug-
gesting that these coaching interventions may ultimately help
improve patient outcomes.

Postoperative video evaluation addresses important cog-
nitive limitations surgeons experience while learning new
techniques. Comparing surgical videos to dictated operative
reports has demonstrated a sharp contrast between what the
surgeons think they did and what actually happened.13 This
poses a major barrier for improving a surgical technique. Re-
viewing a video with a peer mentor allows for an evaluation of
what actually happened and proper identification of areas
where a technique can be improved. As this model develops
among bariatric surgeons, it will likely also disseminate to
other surgical fields in which surgeons perform technically
challenging procedures. Although potentially a high-yield
form of quality improvement, video-based surgical coaching is
time intensive and requires a significant amount of social buy-
in from participating surgeons to openly share and receive
feedback about their technique.

Toward Safer Surgery: Future Applications
of Video Technology

Current uses of surgical video are facilitating surgeons
learning new procedures and technique. A primary benefit
of these advances is accelerating the surgeon learning
curve. In addition, the ability of countless surgeons to learn
from a single video helps reduce potential patient morbidity
that is inevitably associated with the start of any procedural
learning curve. Applying these approaches into practice is
becoming easier as most of our surgical platforms (e.g.,
laparoscopic and endoscopy) now have video recording
technology built in and video editing software has become
more user friendly.

Future applications to maximize the power of video re-
cording in surgery are still to be developed. Given the ex-
isting time crunch on residency work hours, video could play
a vital role in helping trainee surgeons prepare for and learn
from the operating room. Video may also be valuable to
morbidity and mortality conferences where surgeons can peer
review each other and specifically comment on technical
opportunities for improvement. Finally, as our knowledge
grows about the correlation of surgical technical skills and
patients outcomes, objective assessment of surgical video
could readily become a part of accreditation for board certi-
fication. Regardless of how surgical video is applied, it is
emerging as a valuable tool to accelerate innovation and
move our field toward safer surgery.
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