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Abstract

Background Videos are used by surgeons when learning new techniques; however, online videos are often not vetted. Our 

aim is to review online videos of laparoscopic inguinal hernia repairs based on a benchmark for critical view of the myo-

pectineal orifice (MPO) and safe inguinal hernia repair as defined by Daes and Felix and commonly referred to as “the 9 

Commandments.”

Methods and materials YouTubeⓇ was queried for “laparoscopic inguinal hernia repair.” The top 50 videos were ranked 

based on number of views. Those endorsed and/or vetted by surgical societies were excluded (n = 4). Three expert hernia 

surgeons scored the videos based on adherence to the 9 Commandments.

Results The 50 videos originated from 11 countries. They had 72,825 mean views and a mean runtime of 14 min. Videos 

obeyed a median of 77.8% of commandments shown. Eight videos (16%) obeyed all 9 (100%) commandments. Three vid-

eos (6%) failed to obey any commandments. Operations employed TEP (18, 36%), TAPP (28, 56%), and rTAPP (4, 8%) 

approach. Stratification by approach showed significant variance in commandments obeyed (Kurskal–Wallis, p = 0.016) with 

significant difference between TEP and rTAPP scores (p = 0.008) and no significant difference between TEP and TAPP or 

rTAPP and TAPP scores.

Twenty-three videos (46%) displayed unsafe techniques including: threatened critical structures (16, 32%), rough tissue 

handling (15, 30%), and dangerous placement of fixation (9, 18%).

Conclusion Online surgical videos on YouTube are not reliable in demonstrating best practices for minimally invasive ingui-

nal hernia repairs. In our study, only 16% of the most viewed videos followed all 9 Commandments for critical view of the 

MPO. Many showed suboptimal repairs with significant safety concerns. While a significant number of online videos are a 

free and readily available resource for surgeons around the world, we recommend caution in relying on non-vetted videos 

as a form of surgical education.
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The internet is filled with opportunities and resources for 

surgical education, including e-texts, discussion groups, 

educational applications, and videos [1, 2]. Surgical vid-

eos are provided online as educational tools by a variety 

of dedicated sources, including such as online educational 

platforms (e.g., GibLib, WebSurg) [3, 4] and surgical socie-

ties (e.g., SAGES) [5]. The most accessible surgical videos 

are found on  YouTubeⓇ. This is the most popular forum for 

videos, with over 2 billion users from over 100 countries 

watching 1 billion hours daily [6]. YouTube is also the most 

used educational video platform among surgeons [7] and is 

considered to be a valuable adjunct in surgical education 

[8]. According to Rapp et al., 86% of surgical video-based 

learning in the United States is via YouTube.

Unlike dedicated surgical video sources, the open access 

nature of YouTube provides no mechanism for quality con-

trol [9]. Anyone can publish a surgical video on YouTube, 

and thus there is no mechanism by which a surgeon or 
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trainee can differentiate among these videos to determine 

which represent best practices and thus would be suitable 

from which to learn surgical techniques.

Because of its relevance in surgical education, many 

aimed to evaluate the quality of surgical videos found on 

YouTube. These studies have shown that many online sur-

gical videos are suboptimal. For example, among videos of 

laparoscopic cholecystectomy found on YouTube, 5 of the 

top 10 videos demonstrated concerning maneuvers and only 

one demonstrated an adequate critical view of safety [10].

Two prior studies sought to evaluate online videos of 

laparoscopic totally extraperitoneal (TEP) inguinal hernia 

repair videos found on  WebSurg4 and YouTube [4, 11]. The 

surgical technique from these videos was evaluated via a 

25-question TEP scoring system (TEPSS) developed based 

on the European Hernia Society guidelines [12]. Both stud-

ies showed low TEPSS score and concluded that though the 

viewership was significant, neither website provided quality 

education for surgical technique in laparoscopic TEP ingui-

nal hernia repairs. One study of the top 20 laparoscopic 

transabdominal preperitoneal (TAPP) inguinal hernia repair 

videos found on YouTube used the Global Operative Assess-

ment of Laparoscopic Skills-Groin Hernia (GOALS-GH) 

to evaluate surgical technique [13]. This is a tool used as 

an interactive, in-person evaluation of trainees performing 

laparoscopic inguinal hernia repair. It tests not only gener-

alized surgical technique, but also surgeon knowledge and 

operation flow, and so it is a difficult tool for evaluation of 

surgical videos [14]. Nevertheless, the authors found that 

only 1∕3 of videos demonstrated sound surgical technique.

To date there is no validated scoring method to evalu-

ate the optimal step-by-step performance of MIS inguinal 

hernia repair. The GOALS-GH is the closest such tool, but 

it evaluates surgical technique based on only three broad 

surgical steps: creation of workspace, reduction of the hernia 

sac, and mesh placement. It does not provide step-by-step 

details to highlight pitfalls in performing an MIS inguinal 

hernia repair.

Our goal was to evaluate the top MIS inguinal hernia 

repair videos found on YouTube based on step-by-step 

technical details that can minimize complications and 

improve outcome. In laparoscopic cholecystectomy, the 

critical view of safety is considered the foundation of 

reducing biliary injury and improving patient outcomes 

[10]. With similar goals, Daes and Felix have outlined nine 

steps in developing the critical view of the myopectineal 

orifice for MIS inguinal hernia repair, with the goal of min-

imizing complications and improving outcome [15]. The 

steps included detailed description of what are acceptable 

and unacceptable surgical techniques. For example, “Dis-

sect at least 2 cm between CL and the bladder” and “Avoid 

splitting the mesh.” What have been termed “The 9 Com-

mandments” were developed in collaboration with hernia 

experts based on established technical factors that have 

shown to reduce complications and recurrences, resulting 

in optimal patient care. We evaluate top surgical videos of 

MIS inguinal hernia repair found on YouTube based on 

their adherence to the 9 Commandments in developing the 

critical view of the myopectineal orifice.

Methods

Surgical Video Selection: The site www.YouTu be.com 

was accessed on February 29, 2020, from an anonymized 

account, from Los Angeles, California, USA, after clearance 

of internet viewing history and preferences. The search terms 

“laparoscopic inguinal hernia repair” and “robotic inguinal 

hernia repair” were queried and sorted based on the number 

of video views. Videos were required to display operative 

footage of unilateral or bilateral inguinal hernia repairs using 

either laparoscopic or robotic approaches. The top 50 most 

viewed videos were categorized as either laparoscopic TEP, 

laparoscopic TAPP, or robotic (rTAPP) approaches. Only 

videos published by individual surgeons were included. 

Those posted by surgical societies were excluded, as they 

were considered to be already vetted for quality.

Surgical Video Quality Evaluation: The videos were 

reviewed by three surgeons who specialize in MIS hernia 

repair. Reviewers scored each video based on their excel-

lence in establishing the critical view of the myopectineal 

orifice. Reviewers separately scored each video based on 

the surgeon’s adherence to “the 9 Commandments”: yes, 

no, or indeterminate (i.e., relevant portion of the operation 

was omitted from video). Final adjusted score for each Com-

mandment was determined by majority consensus among the 

reviewers. If the final video score was indeterminate, then 

the total video score is reported as a percentage of evaluable 

Commandments.

Statistical analysis was performed using SPSS version 

26.0 (IBM Corp, 2019). The Chi-squared and Fisher’s 

Exact tests were used to compare categorical variables. The 

Mann–Whitney U test and Kruskal–Wallis test with Dunn 

post hoc analysis were utilized for continuous variables, 

assuming non-parametric distributions. A p-value of < 0.05 

was considered statistically significant. Cronbach’s alpha 

was used to assess internal consistency amongst review-

ers, in which a value of ≥ 0.7 is considered acceptable 

consistency.

As the study involved no contact with patients or patient 

health information, this study is exempt from institutional 

review board approval.

http://www.YouTube.com
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Results

The top 50 most viewed surgical videos found on YouTube 

were chosen after four videos produced by surgical socie-

ties were removed. The video characteristics are noted in 

Table 1. Videos were primarily published by surgeons in 

India (42%) and the USA (24%). The majority (28, 56%) 

employed a laparoscopic TAPP approach. There was no 

association between operative approach (TAPP, TEP, 

rTAPP) and video age.

We noted a high internal consistency of scoring among 

the three reviewers, with Cronbach’s alpha 0.865. The 

reviewers found only 8 (16%) videos followed all 9 Com-

mandments, with final adjusted score 100% [Table 2]. Three 

(6%) failed to follow any Commandments, with final score 

0%. The most commonly violated Commandments were #9: 

appropriate mesh placement (58%) and #6: evaluate, reduce 

cord lipoma (52%). There was no correlation between final 

adjusted score and video length, video age, views, com-

ments, likes, dislikes, or country of origin (p > 0.05).

The final adjusted score was stratified by operative 

approach: TAPP/TEP/rTAPP [Fig. 1], showing significant 

variance in performance on Kruskal–Wallis comparison of 

all three groups (p = 0.016). On post hoc analysis, videos 

employing the TEP technique had significantly higher scores 

than those using the rTAPP technique (p = 0.008). There 

was no statistically significant difference between the TEP 

and laparoscopic TAPP scores (p = 0.059) and between the 

rTAPP and laparoscopic TAPP scores (p = 0.090).

Table 1  Top 50 surgical video characteristics

a Age calculated as February 29, 2020 minus date of video publication

n = 50

Views (mean ± σ [median]) 72,825 ± 64,510 [50590]

Video  agea (y) (mean ± σ [median]) 6.32 ± 3.20 [5.65]

Comments (mean ± σ [median]) 46.9 ± 147 [13]

Likes (mean ± σ [median]) 188 ± 220 [111]

Dislikes (mean ± σ [median]) 22.8 ± 27.5 [13]

Length (m) (mean ± σ [median]) 14.0 ± 11.7 [11.1]

Country of origin

 India (%) 21 (42)

 United States of America (%) 12 (24)

 Brazil (%) 4 (8)

 United Kingdom (%) 3 (6)

 Australia (%) 3 (6)

 Japan (%) 2 (4)

 Belgium (%) 1 (2)

 Georgia (%) 1 (2)

 Italy (%) 1 (2)

 Philippines (%) 1 (2)

 Romania (%) 1 (2)

Operative approach

 TAPP (%) 28 (56)

 TEP (%) 18 (36)

 rTAPP (%) 4 (8)

Table 2  The “9 

Commandments” of the critical 

view of the myopectineal orifice

Final adjusted score was calculated based on the percentage of evaluable Commandments followed in each 

video

The Commandments Followed: yes

(%)

Followed: no

(%)

Indeterminant

(%)

1. Wide medial dissection 38 (76) 12 (24) 0 (0)

2. Evaluate/reduce direct hernia 40 (80) 10 (20) 0 (0)

3. Space of Retzius dissection 40 (80) 10 (20) 0 (0)

4. Evaluate/reduce femoral hernia 29 (58) 21 (42) 0 (0)

5. Isolation of cord structures 38 (76) 12 (24) 0 (0)

6. Evaluate/reduce cord lipoma 21 (42) 26 (52) 3 (6)

7. Space of Bogros dissection 28 (56) 20 (40) 2 (4)

8. Appropriate fixation 35 (70) 13 (26) 2 (4)

9. Appropriate mesh placement 20 (40) 29 (58) 1(2)

Total commandments obeyed (0–9) 

(mean ± σ [median])

5.78 ± 2.90 [7]

Adjusted score (0–100%) 65.5 ± 31.5 [77.8]

Adjusted score by operative approach (0–100%) (mean ± σ [median])

 TEP 77.8 ± 27.7 [88.9]

 TAPP 62.3 ± 30.5 [77.8]

 rTAPP 33.3 ± 32.7 [33.3]

 Kruskal–Wallis p = 0.016
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During the evaluation process, reviewers also made addi-

tional comments regarding quality of tissue handling, com-

mon pitfalls, and any notably dangerous technique in the 

videos. They commented that nearly all videos (46, 92%) 

demonstrated at least one serious technical error or high-risk 

maneuver [Table 3]. Technical errors included misidenti-

fied anatomy, splitting of the mesh to encircle the spermatic 

cord, inappropriate folding in the mesh by the end of opera-

tion, and poor peritoneal closure. High-risk maneuvers were 

present in 23 (46%) of the videos and included: rough tis-

sue handling (e.g., frequent tearing of tissue), dangerous 

placement of fixation (e.g., tacks or sutures into the triangle 

of pain, triangle of doom, and in one case directly into the 

inferior epigastric artery), and threatened critical structures 

(e.g., nerves, vessels, cord structures, or intestine) [Fig. 2]. 

There was no association between operative approach and 

technical errors or high-risk maneuvers. 

Discussion

Our study shows that 84% of the 50 most viewed surgical 

videos on YouTube failed to demonstrate best practices in 

MIS inguinal hernia repair, as outlined by the 9 Command-

ments for critical view of the MPO. The majority of the 

videos also exhibited serious technical errors and concern-

ing high-risk maneuvers (92%). In addition to suboptimal 

technique, nearly half of displayed serious safety concerns.

Subgroup analysis of the surgical videos demonstrated 

that surgeons who performed rTAPP were significantly less 

likely to follow the 9 Commandments than those perform-

ing laparoscopic TEP (p = 0.008). This was an unexpected 

finding, as the learning curve for robotic approach has been 

shown to be shallower than laparoscopic approach [16, 

Fig. 1  Final adjusted as score stratified by operative approach for 

MIS inguinal hernia repair. Means (long vertical line) and standard 

deviations (short vertical lines) are noted for each approach (TEP, 

TAPP, rTAPP). Significant variance was demonstrated on Kruskal–

Wallis comparison of all three groups (p = 0.016). Post hoc analy-

sis shows a significant difference between TEP and rTAPP adjusted 

scores (p = 0.008) and no significant difference between TEP and 

TAPP or rTAPP and TAPP adjusted scores

Table 3  Technical errors and safety concerns as noted by Reviewers

n = 50

Technical errors

 Misidentified anatomy (%) 3 (6)

 Split mesh (%) 5 (10)

 Mesh "clamshell" (%) 17 (34)

 Inadequate peritoneal closure (%) 1 (2)

High-risk maneuvers

 Rough handling of tissue (%) 15 (30)

 Dangerous fixation (%) 9 (18)

 Threatened critical structure (%) 16 (32)

Fig. 2  Examples of violated 

commandments, intraopera-

tive technical errors, and safety 

concerns. (Green line delineates 

iliopubic tract). A Violation of 

Commandment #8 with danger-

ous fixation with tacks (red 

circle) placed in the triangle of 

pain. B Violation of Command-

ment #6 with a retained cord 

lipoma (red circle). C Violation 

of Commandment #9, with poor 

retroperitoneal dissection result-

ing in excessive folding of mesh 

upon desufflation. D Rough 

handling of tissue with direct 

grasping of the vas deferens 

(Color figure online)
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17]. To help explain this finding, we analyzed the dates of 

video publishing. We found no significant difference in age 

between TEP and rTAPP. We cannot comment on the dif-

ference in experience of the surgeons who posted the vid-

eos. Alternatively, perhaps rTAPP has enabled a subset of 

surgeons that may be less facile with advanced laparoscopic 

principles to perform and post videos of their repairs.

In summary, our study suggests that non-vetted video 

resources, though free and readily accessible, should not be 

relied upon. Trainees and surgeons seeking to advance their 

learning should rely on vetted video sources, such as those 

provided by private production companies (e.g., Giblib) and 

surgical societies (e.g., SAGES).

Our conclusions are based on review of videos by three 

hernia experts. To mitigate bias, reviewers were selected 

from separate institutions in multiple countries. Reviewers 

were not affiliated with any of the reviewed videos or the 

operating surgeons. We confirmed high internal consist-

ency amongst the reviewers (Cronbach’s alpha 0.865). The 

reviewers were only able to score the videos based on edited 

versions published on YouTube. As a result, 1.7% of Com-

mandments could not be evaluated; these were adjusted for 

final scoring.

We chose the 9 Commandments as our scoring system as 

this is the best delineation of steps for MIS inguinal hernia 

repair. Though the 9 Commandments have been touted by 

hernia experts to be valid, it has not itself been internally 

validated as an assessment tool. The goal of the Command-

ments was to delineate critical steps in viewing the MPO 

with the goal of minimizing complications and improving 

outcome. No study has as yet confirmed that following these 

steps will assure lower complications and improve outcome. 

It would be a useful study to correlate following the 9 Com-

mandments with patient outcome after MIS inguinal hernia 

repair. In order to improve education of surgical technique, 

we also believe it is important to validate a cognitive task 

analysis for MIS inguinal hernia beyond laparoscopic TEP 

[18].
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