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Abstract

Introduction Instructive laparoscopy videos with appro-
priate exposition could be ideal for initial training in lapa-
roscopic surgery, but unfortunately there are no guidelines
for annotating these videos or agreed methods to measure
the educational content and the safety of the procedure
presented. Aim of this study is to systematically search the
World Wide Web to determine the availability of laparo-
scopic colorectal surgery videos and to objectively estab-
lish their potential training value.

Methods A search for laparoscopic right hemicolectomy
videos was performed on the three most used English lan-
guage web search engines Google.com, Bing.com, and
Yahoo.com; moreover, a survey among 25 local trainees
was performed to identify additional websites for inclu-
sion. All laparoscopic right hemicolectomy videos with
an English language title were included. Videos of open
surgery, single incision laparoscopic surgery, robotic, and
hand-assisted surgery were excluded. The safety of the
demonstrated procedure was assessed with a validated
competency assessment tool specifically designed for lap-
aroscopic colorectal surgery and data on the educational
content of the video were extracted.
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Results  Thirty-one websites were identified and 182 sur-
gical videos were included. One hundred and seventy-three
videos (95%) detailed the year of publication; this demon-
strated a significant increase in the number of videos pub-
lished per year from 2009. Characteristics of the patient
were rarely presented, only 10 videos (5.4%) reported oper-
ating time and only 6 videos (3.2%) reported 30-day mor-
bidity; 34 videos (18.6%) underwent a peer-review process
prior to publication. Formal case presentation, the pres-
ence of audio narration, the use of diagrams, and snapshots
and a step-by-step approach are all characteristics of peer-
reviewed videos but no significant difference was found in
the safety of the procedure.

Conclusions Laparoscopic videos can be a useful adjunct
to operative training. There is a large and increasing
amount of material available for free on the internet, but
this is currently unregulated.

Keywords Laparoscopic surgery - Colorectal surgery -
Surgical training - Distance learning - Surgical videos -
Right hemicolectomy

The traditional apprentice model for surgeons in training
requires sufficient opportunities and time to learn surgical
skills under the direction and supervision of an experienced
trainer [1]. The operating room represents an essential
learning environment which cannot be fully replaced, but
with duty hour restrictions, heightened concerns for patient
safety and increased levels of staff supervision, surgical
trainees may have less autonomy and educational time in
the operating theatre. With the decrease in opportunities to
experience surgery at many teaching hospitals [2, 3], the
problem of how to make education more efficient has taken
on greater importance.
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Laparoscopic surgery has become widespread and it has
been increasingly applied in colorectal surgery [4]. How-
ever, despite the evidence for the clinical benefits of lapa-
roscopic colorectal surgery and its oncologic safety [5], the
dissemination of this technique has been hesitant, due to
the technical complexity of the procedure and a prolonged
learning curve [6].

Performing advanced laparoscopic procedures requires
dedicated surgical skills [7] to overcome specific techni-
cal difficulties which include two-dimensional vision with
loss of depth perception, less range of motion of the instru-
ments, impaired tactile sensation, and the disparity between
visual and proprioceptive feedback known as the fulcrum
effect [8]. Such challenges in surgical education require
new learning tools to try and overcome the time constraints
[9, 10].

Audiovisual presentations are recognized in the medi-
cal field as important educational materials; thus, they are
used to communicate information effectively to clinicians,
patients, and students [11-14].

Fortunately, laparoscopic surgery lends itself to the
production of audiovisual educational materials. Current
endoscopy systems are in fact equipped with video-record-
ing devices, making it easy to capture high-quality images
in a digital format. The video recording of the procedure
shows exactly what the surgeon is viewing providing surgi-
cal trainees with essential information regarding anatomy
and the different steps of the operation.

Instructive laparoscopy videos with appropriate exposi-
tion could be ideal for initial training in laparoscopic sur-
gery [15], but unfortunately there are no guidelines for
annotating these videos or agreed methods to measure
the educational content and the safety of the procedure
presented.

Uploading videos and sharing information on open
access media broadcasting channels requires minimal
technical skills and is now widely used by individuals and
organizations, who wish to reach out to the global audience
and share information about scientific issues [16, 17].

Recent studies suggest that these sources hold promise
as educational tools for scientific disciplines [18], utilizing
sophisticated visual didactic materials. Due to these charac-
teristics, many videos of laparoscopic surgery procedures
have been uploaded on these channels and many viewers
are watching them [19].

The trustworthiness of a large proportion of publicly
available files remains questionable as not all videos are
authoritative and may not show techniques based on solid
evidence. They may contain incorrect or misleading pro-
motional information [20, 21].

Laparoscopic surgical videos could represent an edu-
cational resource for colorectal surgery trainees. This
study aims to systematically search the World Wide Web

to determine the availability of laparoscopic colorectal
surgery videos and to objectively establish their potential
training value in terms of safety of the procedure demon-
strated and the quality of the educational content presented.

Methods
Search strategy

After the development of a review protocol, a broad search
for laparoscopic right hemicolectomy videos was indepen-
dently performed by two authors on the three most used
English language internet search engines (Google.com,
Bing.com, and Yahoo.com) using the keywords “laparo-
scopic colorectal video” and “right hemicolectomy video.”

The first 100 results of each search were considered
and all websites containing surgical videos were assessed.
Sponsored links, advertisements, and surgeons’ private
practice websites were not considered. Moreover, in order
to include as many websites as possible, reflecting the
actual use of internet by trainees, a survey among 25 local
trainees was performed to identify further websites for
inclusion.

All retrieved websites were systematically searched for
laparoscopic right hemicolectomy videos using the follow-
ing search terms: right hemicolectomy, right colectomy,
laparoscopic colectomy, minimally invasive colectomy,
keyhole colectomy, and laparoscopic colorectal surgery.
When a browse function of the available videos was present
on the website, right hemicolectomy videos were retrieved
manually. The last search was run on 13, November 2015.

Eligibility criteria and video selection

All videos of laparoscopic right hemicolectomy with an
English language title were included.

Open surgery, single incision laparoscopic surgery
(SILS), robotic, and hand-assisted surgery videos were
excluded, as were videos from fee charging websites. Vid-
eos only demonstrating the anastomosis or the specimen
extraction technique or the use of a new device for a single
step of the procedure were excluded as were videos of com-
bined surgical procedures.

Two reviewers independently assessed the videos for
eligibility at title level. The inter-reviewer’s agreement was
explored through the Cohen’s Kappa statistic. In case of
discrepancies, a third author was consulted and agreement
was reached by consensus.

When the same author and institution published the
same video on different websites, only the most recent
video was evaluated.
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Data extraction

Two authors independently retrieved the data from each
included video completing an electronic database with the
records detailed in Table 1.

Assessment of the safety of the recorded procedure:
laparoscopic competency assessment tool (LCAT)

In order to assess the safety of the demonstrated proce-
dure, a validated competency assessment tool specifically
designed for laparoscopic colorectal surgery was used [22].
The laparoscopic competency assessment tool (LCAT) is
a task-specific marking sheet for the assessment of techni-
cal surgical skills in laparoscopic colorectal surgery. It is
designed to assess the surgeon’s performance by watching
a live, live-streamed or recorded operation. The procedure
is divided into four different tasks: each task has 4 different

items which are scored based on the safety and effective-
ness of the procedure. Task Step 1: “Exposure” begins with
the first port insertion and ends when the exposure of the
operating field is completed and dissection commences.
Low scores are assigned in case of forceful and potentially
dangerous port insertion as for ineffective grasping of the
bowel and mesentery and exposure of the operative field.
Task Step 2: “Vascular pedicle” starts with the retraction of
the vascular pedicle and ends with the complete dissection
of the vein and artery, focusing on the assessment of appro-
priate level of section of the vascular pedicle and avoiding
blind application of clips/stapler. Task Step 3: “Mobiliza-
tion” starts with the separation of tissue planes after dis-
secting the vascular pedicle. It ends when the segment of
large bowel is fully mobilized and ready to be resected,
with the procedure scored against the adequacy of tissue
planes maintained and length of mobilized bowel. Task
Step 4: “Resection/anastomosis” starts with the preparation

Table 1 Data extracted from

the included videos Video characteristics

Image quality

Supplementary educational content

Patient details

Surgical details

Outcomes

Date uploaded

Country

Total number of views and 30-day views

Video length, full length or edited

Conference, surgical society or live surgery
video

Peer review prior to publication

High-definition

Amount of time video affected by poor quality
image

Presence of audio or written commentary

Use of diagrams and screenshots

Procedure divided in steps

Formal case presentation

Preoperative imaging

Age

Sex

BMI

Indication for surgery

Comorbidities, ASA score

Previous surgery

Number of steps of the procedure demon-
strated according to the LCAT*

Position of the patient

Position of the surgeon

Number and position of the ports

Site of specimen extraction

Open part of the procedure demonstrated

Total operating time

Intraoperative complications

Estimated blood loss

30-day morbidity

Length of hospital stay

Pathologic staging and number of retrieved
lymph nodes in case of malignancy

BMI body mass index, ASA American Society of Anaesthesiologists classification, LCAT laparoscopic

competency assessment tool

* Exposure, vascular pedicle, colonic mobilization, anastomosis
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of the bowel for dissection (e.g., clearance of mesentery
around terminal ileum) and ends with the complete dissec-
tion of bowel and the creation of the anastomosis.

In summary, the surgical performance in each operative
video recording was assessed by two independent assessors
using the competency assessment tool. The overall mean
score for each case (2 assessors, 16 items) ranges from 1 to
4, and the pass mark was set at 2.7 as validated in a previ-
ous study [23]. This pass mark was the score above which
expert assessors rated the operations as ‘safe performance,
defined by receiver operating characteristic (ROC) curve
analysis.

Statistical analysis

Categorical data are presented as frequency counts and
associated percentages; comparisons were made by means
of Pearson’s y? test. Continuous data are presented as medi-
ans and ranges and were compared by using the Wilcoxon
rank-sum test. A p value equal to or less than 0.05 was
considered to be statistically significant. Statistical analy-
ses were performed using STATA 12 statistical software
(STATA Corp, College Station, Texas, USA).

Fig. 1 Number of included
videos per year

40

Published videos

Results
Search results

Thirty-one relevant websites were identified and 222 vid-
eos were retrieved, in which 15 duplicates, 11 videos not
demonstrating a surgical procedure and 1 video not avail-
able for free were excluded. After the exclusion of 3 SILS,
2 robotic, 2 open surgery, 2 hand-assisted surgery, 2 vid-
eos only demonstrating the anastomosis, 1 combined sur-
gical procedure, and 1 non-functioning link, 182 surgical
videos were finally included. The Kappa statistic showed
a high (K=0.96) agreement between reviewers on videos’
selection.

Video characteristics

Thirty-seven videos (20.3%) were available in high-def-
inition, while 41 (22.5%) demonstrated poor video qual-
ity which affected a clear vision for more than 50% of the
video length. A vast majority of the videos were edited or
truncated, in fact only 14 (7.6%) of the procedures demon-
strated were recorded in full length. Six videos (3%) were
presented at surgical meetings and 36 (19.7%) were pre-
sented by surgical societies, while 15 (8.2%) were recorded
during a live-surgery session. Median video length was
9.27 min (range 1.05-155). One hundred and seventy-three
videos (95%) detailed the year of publication: this dem-
onstrated a significant increase in the number of videos
published per year from 2009 onwards (Fig. 1). A video

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Year
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commentary was present in 107 cases (58%), 88.7% of
commentaries were in English.

Patient characteristics

The characteristics of the patient were rarely presented.
Forty-five (24.7%) videos detailed age which was 62 years
(22-91), and 54 (29.6%) detailed sex, which was female in
61%. Only 14 videos (7.6%) reported BMI which was 23.5
(20-38) and only 4 videos (2.1%) detailed the American
Society of Anesthesiologists (ASA) score.

Indication for surgery was reported in 103 videos
(56.5%): this was cancer in 77.7%, IBD in 9.7%, with a mix
of other indications making the remaining 12.6%.

Only 15 videos (8.2%) indicated if the patient had under-
gone previous abdominal surgery: this was none in 8 cases,
1 in 6 and multiple surgeries in 1.

Characteristics of the surgical procedures
demonstrated

Exposure was shown in 41 (22.5%) videos and this was
scored as safe in 87.2% of the cases according to the LCAT
form.

The approach to the vascular pedicle was the most com-
monly demonstrated part of the procedure and was shown
in 163 videos (89.5%), but this was considered safe in only
66% of the cases.

Colonic mobilization was demonstrated in 145 videos
(79.7%) and safe in 69.8%, while the anastomosis was pre-
sented in 100 videos (54.9%) and safe in 87.7%.

Patient position on the operating table was shown in 41
(22.5%) of the videos, while surgeon’s position only in 31
(17%).

Ports position was demonstrated in 80 (43.9%) of the
videos, while specimen extraction was detailed in 100
(54.9%).

Outcome of the procedure

Only 10 videos (5.4%) reported operating time which was
75.5 min (42-300). Surprisingly, only 6 videos (3.2%)
reported 30-day morbidity, which was zero in all. None of
the videos reported estimated blood loss. Length of hos-
pital stay was reported in 23 videos (12.6%) and was 4.4
days (1-9). When indication for surgery was cancer, as in
80 cases (43.9%), the final histology was reported in 30
(37.5%) and number of retrieved lymph nodes specified in
14 cases (17.5%).

Peer-reviewed vs not peer-reviewed

Thirty-four out of 182 videos (18.6%) underwent a peer-
review process prior to publication. Formal case presenta-
tion, the presence of audio narration, the use of diagrams
and snapshots, demonstration of the anastomosis, and
a step-by-step approach are all characteristics of peer-
reviewed videos (Table 2). However, 30-day morbidity

Table 2 Comparison of

. . Peer-reviewed (n=34) Not peer-reviewed (n=148) P value

peer-reviewed with not peer-

reviewed laparoscopic right Views per month 11.55 [1.1, 177.5]? 34.65 [0.2, 979.6]* 0.252

hemicolectomy videos Video length 9.04 [1.33-37.40]* 11.94 [1.05-155] 0.080
HD 5 (14.7%) 32 (21.6%) 0.366
Audio narration 33 (97%) 74 (50%) 0.001*
Diagrams 21 (61.7%) 38 (25.7%) 0.001*
Case presentation 21 (61.7%) 36 (24.3%) 0.001*
Patient position 22 (64.7%) 19 (12.8%) 0.001%*
Surgeon position 19 (55.9%) 12 (8.1%) 0.001*
Ports position 29 (85.3%) 51 (34.4%) 0.001%*
Open phase demonstrated 16 (47%) 62 (41.9%) 0.583
Step-by-step approach 29 (85.3%) 71 (48%) 0.001*
Morbidity 2 (5.9%) 4(2.7%) 0.349
LOS? (days) 4 [3-7]* 4.5[1-9]* 0.76
HistologyJf 8 out of 21 (38.1%) 22 out of 59 (37.2%) 0.219

HD high-definition, LOS length of hospital stay

“Data are expressed as median (range)

*P value equal or less than 0.05 was considered to be statistically significant

THistology details when indication for surgery was cancer

""Number of videos in whom details on 30-day morbidity were presented
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and LOS are as rarely reported in peer-reviewed as in non
peer-reviewed videos. In display of exposure, vascular dis-
section, and colonic mobilization are found to be evenly
distributed amongst peer-reviewed and non peer-reviewed
videos. Peer-reviewed videos did not demonstrate higher
LCAT safety scores.

Despite their greater use of narration and educational
annotation, peer-reviewed videos do not have increased
numbers of views per month; however, videos in which the
steps demonstrated are all safe (57.7%), according to the
LCAT, are significantly more viewed than videos in which
one or more steps are not safe (42.3%), with views per
month of 46.1 (0.3-979) and 12.7 (0.2-803), respectively
(P=0.005).

The proportion of peer-reviewed videos has signifi-
cantly decreased over the years; in fact, 17 out of 23 videos
published before the year 2010 were peer-reviewed, while

o
IR
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Fig. 2 Rate of peer-reviewed videos in 2002-2009, and 2010-2015
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only 17 out of 150 videos published after 2010 were peer-
reviewed (Fig. 2).

In the same time period, the number of videos which
demonstrate parts of the procedure performed “not safely”
according to the LCAT score has also increased (Fig. 3).

Live surgery videos

A step-by-step approach to the procedure was more com-
mon in live surgery videos as was formal case presentation.
Operating ports, patient and surgeons’ position were ordi-
narily demonstrated as was the open part of the procedure.

As with the peer-reviewed videos, the live surgery vid-
eos were more likely to show all parts of the surgical proce-
dure than those not live recorded.

Discussion

This is the first study to assess the quality, safety, and edu-
cational value of laparoscopic colorectal videos published
on the World Wide Web. The relevance of the topic is con-
firmed by the consistent increase we found in the number
of laparoscopic colorectal videos published over the last
7 years. It is concerning that the rate of videos undergo-
ing a formal peer-review process prior to publication has
markedly decreased. This suggests that the publication of
peer-reviewed videos for formal educational training has
remained relatively stable, while the numbers of videos
published by individuals have grown rapidly and continue
to do so. This has the potential implication of reduced over-
all quality in terms of educational content presented to sur-
gical trainees, although fortunately we saw no reduction in

75
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LCAT score safe for all the tasks
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the safety of the procedures being demonstrated from these
wider sources.

Our study is the first to acknowledge that there is a large
resource available for distance learning in laparoscopic
colorectal surgery, but significant variability exists among
the videos with most of them lacking information on essen-
tial patient details such as age, comorbidities, and BMI, and
procedure outcomes such as operating time, length of hos-
pital stay, morbidity, and histology. The lack of information
on port placement and surgeons and patient position also
reflect how many videos are not suitable for educational
purposes.

Peer-reviewed laparoscopic colorectal videos could rep-
resent a high-quality tool for distance learning, demonstrat-
ing a complex surgical procedure performed safely and
effectively with a step-by-step approach, with supplemen-
tary material for educational purposes. However, these cur-
rently represent less than 20% of the resource available, and
this has decreased since 2010.

As with peer-reviewed videos, we found that live-sur-
gery broadcasts were more likely to show positioning and
ports placement. They were also more likely to show all
the steps of the procedure and these steps were more often
performed safely. Live surgery broadcasts are therefore a
promising training tool in terms of both safety of the proce-
dure and educational content presented. They may be par-
ticularly useful to less experienced trainees who will

value careful narration and description of the systematic
approach to the operation.

Courses including live surgical demonstrations are
increasingly popular and considered to be useful not only
for trainees but also for the independently practicing sur-
geons as an effective source of continuing medical educa-
tion [24]. Nevertheless, despite their potential educational
benefits, significant concerns about patient safety and clini-
cal integrity remain [25]. Operating surgeons have in fact
reported high levels of anxiety when performing live-dem-
onstrations, which increased further when these took place
at a foreign institution or in an unfamiliar environment [26,
271

Performing complex laparoscopic procedures before a
live audience creates a unique set of circumstances, which
puts additional pressure on the surgeon and could expose
the patient to increased risk. Patients should be made fully
aware of the implications and potential risks associated
with live surgery broadcasts [28] and surgeons should only
perform standard procedures in which they are expert. To
reduce anxiety and eliminate unfamiliarity with staff and
equipment, it is advisable to perform complex surgical pro-
cedures only at the surgeon’s home institution.

Our study has some limitations. Only websites men-
tioned in the first 100 results from each search were
extracted. We know that the results with the most hits does

@ Springer

not always mean the best quality [18]; however, 100 is a
large number and therefore likely to be representative of the
resources available. We faced the challenge of searching for
scientific content on resources not specifically designed for
this purpose, shifting from medical databases commonly
used for systematic reviews, to websites designed for video
sharing. Acknowledging this is as important as it is to note
that the search strategy we used is more likely to reproduce
how surgical trainees search for video educational material,
which is the main focus of our review, as demonstrated by
the additional trainees’ survey we performed to minimize
the risk of missing data.

We also found that those videos that were peer-reviewed
or “safe” (according to LCAT) had more views than unre-
viewed and “not-safe” videos and therefore would be listed
higher up in the search results.

The LCAT scoring system has been validated to assess
the safety and quality of whole laparoscopic procedures,
including video-recorded [22, 23]. A majority of the videos
reviewed were edited and did not always include all parts
of the procedure. However, in terms of assessing the proce-
dure presented in the video clips available, we feel LCAT is
the most useful objective tool available at this time.

As we have shown, there is a huge resource of laparo-
scopic videos available on the internet. Some sources such
as WebSurg have been specifically designed for education;
however this is not true of all sources. It is unfair to assume
that all the laparoscopic colorectal videos available on the
World Wide Web have been posted with the intention of
being an educational resource and therefore perhaps some
should not be assessed in this way. Conversely, videos
posted on renowned educational resources are likely to be
highly edited hindering the use of a safety assessment tool.

There is currently no standard accreditation or regula-
tion for medical videos as training resources. Some of the
resources reviewed (WebSurg and ORLive) have signed up
to the HONCode [29] a code of conduct for medical and
health websites. However, this applies to all online content,
is not specific for audiovisual material and does not exclude
resources with commercial funding. WebSurg also self-reg-
ulates its content with a rigorous peer review process and
is affiliated with IRCAD-EITS (Research Institute against
Digestive Cancer—European Institute of Telesurgery, Uni-
versity of Strasbourg) world renowned center for minimally
invasive surgery training [19].

Our study demonstrates that there is a huge resource
of potentially educational material available online for
free; however, this is currently not regulated. These find-
ings highlight the need for guidelines for online pub-
lished laparoscopic videos to enable trainees to identify
those resources most useful in a jungle of choices [18,
21]. The authors recommend attention to both selection of
safely performed procedures and the educational content
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provided. Demonstration of theatre set-up, including pano-
ramic views of the operating room showing the position of
the patient, surgeon and assistants, is mandatory as Eng-
lish language commentary and case information, including
patient’s details, postoperative follow-up and histopatho-
logical assessment. The use of snapshots and diagrams
facilitates the recognition of anatomy and should be consid-
ered as the division of the procedure in different steps. Rec-
ognized surgical colleges, associations and societies could
play a role in regulating this by recommending trusted
resources to their trainee bodies.

In this review, we have not explored what trainees or
trainers feel are the most useful features of laparoscopic
videos for training and maintaining skills. This could be
valuable and a Delphi study could be undertaken with
surgical trainees and trainers to establish consensus. This
could lead to the development of a checklist or guideline to
facilitate trainees in selecting the best videos for their needs
and to aid publishers of videos to include the most educa-
tional information possible.

Conclusion

Laparoscopic videos can be a useful adjunct to clinical and
operative training. There is a large and increasing amount
of material available for free on the internet, but this is cur-
rently unregulated. There is scope for an accreditation pro-
cess or set of ideal standards to enable trainees to navigate
these resources to select those videos with the best educa-
tional content.
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