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Background and aims: The European and Americas Hernia Society’s (EHS and AHS) Guidelines on the treatment of primary midline ventral hernias were launched to guide surgeons. As a part of a dissemination plan of the guideline, this study aimed to evaluate the level of consensus between recommendations and the current surgical practices of EHS and AHS members before implementation.
Material and methods: A questionnaire was constructed including questions on the current practice of the members and nine selected key recommendations from the guidelines. An on-stage consensus voting was performed at the EHS Congress in Hamburg 2019 followed by a SurveyMonkey sent to all EHS and AHS members. Consensus with a recommendation was defined as an agreement of ≥70%.
Results: A total of 178 votes were collected in Hamburg. A further 499/1,754 (28.4%) of EHS and 150/1,100 (13.6%) of AHS members participated in the SurveyMonkey. A consensus was reached for 7/9 (78%) of the recommendations. The two recommendations that did not reach consensus were on indication and the technique used for laparoscopic repair. In current practice, more AHS participants used a preformed patch; 50.7% (76/150) compared with EHS participants 32.1% (160/499), p < 0.001.
Conclusion: A consensus was achieved for most recommendations given by the new guideline for the treatment of umbilical and epigastric hernias. Recommendations that did not reach consensus were on indication and technique for laparoscopic repair, which may reflect the lack of evidence on these topics.
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INTRODUCTION
The European Hernia Society (EHS) has published guidelines for the treatment of different types of abdominal wall hernias in recent decades. These guidelines enable hernia surgeons to use evidence-based indications for surgery as well as operative techniques (1–3). The last published guideline from the EHS was in collaboration with the Americas Hernia Society (AHS) on the treatment of primary ventral hernias (4). New guidelines are commonly launched at the annual EHS or combined EHS/AHS congresses and are being discussed with hernia surgeons from around the world.
It is difficult to implement new routines in surgical practice, even though there is evidence available indicating that practices should be changed (4). It is unknown whether this is due to discomfort with behavioral changes in general, disagreement with the recommendations of the published guidelines, the belief that current practice is better, or a lack of awareness of the published guidelines.
As a part of a dissemination plan of the guideline, the current study aimed to assess the opinion of EHS and AHS members, representing the general hernia surgeons, on evidence-based recommendations for treatment strategies of primary ventral hernias (4). An on-stage consensus voting was undertaken at the EHS congress in Hamburg in 2019 followed by a SurveyMonkey sent to all EHS and AHS members in the Summer of 2020 to measure the level of consensus between the newly published evidence-based recommendations of the societies and current surgical practice of EHS and AHS members in connection with the implementation of these primary midline ventral hernia guidelines.
MATERIAL AND METHODS
The study was based on the recently developed EHS and AHS joint guidelines on primary midline ventral hernias. It consists of 18 key questions (KQ) including both indications for surgery and different surgical strategies/techniques (5).
The questionnaire was constructed by five participants involved with the guidelines working group. The questionnaire included a few initial questions on the current practice of the EHS and AHS members, considering the use of mesh for hernias with a defect <1 cm, and in case using mesh, the type used. Nine potentially controversial (out of the 18) KQs from the guideline were selected by the group to be included in the current consensus voting (Supplementary Appendix S1). These nine specific KQ were chosen as they had either been the subject of discussions during the creation of the guidelines or because we anticipated that the community might find them difficult to accept. The KQs that were not included were related to diagnostics, preoperative optimization, antibiotics, suture technique, emergency repair, mesh fixation at open repair, and type of anesthesia. The nine included KQs are listed in Table 1 (we used the “original KQ number” to avoid the publications becoming mixed up) (5).
TABLE 1 | Key questions (KQ) included in consensus voting. The numbers used are derived from the published guidelines.
[image: Table 1]Four options were available for the consensus voting:
1. Agree with recommendation and strength of recommendation
2. Agree with recommendation only
3. Disagree with recommendation
4. Don’t know.
The consensus was defined as a positive answer to either option 1 (Agree with recommendation and strength of recommendation) or 2 (Agree with recommendation only).
Consensus Voting at EHS Congress
At the EHS Congress in Hamburg on 12 September 2019, the Guidelines for Primary Midline Ventral Hernias were presented on-stage for the first time by the participants of the guideline group. The evidence for both the statements and recommendations for all 18 KQs were presented. The audience voted on their level of agreement with the nine selected KQs recommendations using an online app.
SurveyMonkey–Online Voting
A SurveyMonkey was created, including the initial questions described above together with the statements and the recommendations of the nine selected KQs, and sent by mail to all members of the EHS and AHS available on the mailing lists (Supplementary Appendix S1). The published guideline paper was attached to the email. The first email was sent on 22 May 2020. A reminder was then emailed on 15 June and 11 August 2020, respectively.
Statistics
The degree of consensus (DoC) was reported separately for the on-stage voting at the EHS congress in Hamburg 2019, and for the EHS and AHS society members for online voting. “Overall consensus” was defined as an average of the result of these three votes showing an agreement of >70% (6). The Level of Evidence (LoE) was reported according to the original guideline’s assessment of evidence, which was either very low or high (5, 6). The results from EHS and AHS participants were compared with the Chi2 test in Excel and a p < 0.05 was considered statistically significant.
RESULTS
At the EHS congress in Hamburg, a total of 178 participated in the live consensus voting. The EHS and AHS members mailing lists included 1,754 and 1,100 members, respectively. A total of 28.4% (499/1,754) and 13.6% (150/1,100) of the contacted members of the EHS and AHS participated in the SurveyMonkey consensus voting, respectively. Overall, the response rate of the SurveyMonkey consensus voting was 15.7% (649/2,854).
For the first initial question on current practice, 21.8% (180/827) of the participants “normally used a mesh” for umbilical and epigastric hernias with defects ≤1 cm (Figure 1). There was no difference on the use of mesh for defects ≤1 cm between EHS (21.0%, 105/499) and AHS (23.3% 35/150) participants, p = 0.421. A total of 40.0% (331/827) normally used a preformed patch when using a mesh for open repair of umbilical and epigastric hernias (Figure 1). More AHS participants used a preformed patch 50.7% (76/150) compared with EHS participants 32.1% (160/499), p < 0.001.
[image: Figure 1]FIGURE 1 | Questions reflecting current practice on the use of mesh and mesh type for umbilical and epigastric hernia repair.
The highest DoC was reached at the live vote at the EHS congress in Hamburg. A consensus was reached for 78% (7/9) of the recommendations. For the initial recommendations on the definition and watchful waiting, a consensus was reached with a DoC of 86% and 78%, respectively (Figure 2). Considering surgical techniques for open umbilical and epigastric hernia repairs, the consensus was reached for all recommendations (Figure 3).
[image: Figure 2]FIGURE 2 | Degree of consensus (DoC) for recommendations on definition and watchful waiting. LoE, Level of Evidence. Definition of consensus: >70% agreement (6).
[image: Figure 3]FIGURE 3 | Degree of consensus (DoC) for recommendations on open repairs. LoE, Level of Evidence. Definition of consensus: >70% agreement (6).
For eight of the nine included recommendations, the LoE was very low (Figures 2–4). For KQ 9, the recommendation on placing a flat mesh in the preperitoneal space for open umbilical and epigastric hernia repair, the DoC was significantly lower for AHS (64%; 96/150) compared with EHS participants (80%;399/499), p < 0.001.
[image: Figure 4]FIGURE 4 | Degree of consensus (DoC) for recommendations on laparoscopic repairs and tailored approach. LoE, Level of Evidence. Definition of consensus: >70% agreement (6).
Considering “when to use a laparoscopic approach” and “which technique to use,” a consensus was not reached for either recommendation (Figure 4). The recommendation of KQ 15 on the preferred laparo-endoscopic technique addressed both defect closure, mesh overlap, mesh layer, and fixation technique, leading to an overall DoC of 63%. The last KQ on tailored approach reached a DoC of 85%.
DISCUSSION
This consensus survey, including members of two major hernia societies, was performed to evaluate the surgeons’ current practice and opinion on the recently published EHS and AHS guidelines on the treatment of primary midline ventral hernias.
The study is strengthened by the fact that it includes an online survey, distributed to many participants giving surgeons with a special interest in hernias the possibility to both read and critically review the guideline. However, only 15.7% participated, despite two reminders. This is a major limitation of the study. Nevertheless, this response rate is comparable to other available SurveyMonkey studies sent to surgeons with a reported response rate of 8.8–26% (7–9). It is unknown whether a higher response rate would have altered the DoC.
The proportion of European surgeons participating in the survey was significantly higher than the proportion of participants from the American continent. One explanation for this might be that the results of the guidelines were presented on stage at the EHS congress in Hamburg 2019, thereby exposing more European hernia surgeons to these guidelines. Also, the number of EHS (57%) members exceeds those of AHS (43%) in total.
A consensus was defined as an agreement with the recommendation ≥70%, which was reached for 78% (7/9) of the recommendations, which must be regarded as acceptable considering the most controversial questions were chosen to be included in this SurveyMonkey. The highest DoC was reached at the live vote at the EHS congress in Hamburg, which may be explained by the fact that the reasons for and the methodology behind a given recommendation were explained in more detail before voting. Even though the guidelines paper was included in the email with the SurveyMonkey, it is possible that the respondents of the SurveyMonkey did not read the paper in detail or at all.
A consensus was reached on the definition of primary ventral hernias and the recommended surgical technique for open repairs as well as the recommendation to use a tailored approach (Figures 2, 3). The two recommendations not reaching consensus were indications for laparoscopic surgery and techniques used for laparoscopic repair (KQ 14 and 15).
Indication for surgery overall is always difficult to agree on. It could alter between both individual surgeons’ case mix and surgeons and there being different incentives for indications to recommend operation or not. Indications for the laparoscopic technique are dependent on the surgeon’s expertise and the availability of equipment for laparoscopic surgery. Considering the recommendation on laparoscopic technique, the DoC was only 63% (KQ 15, Figure 4). This lack of consensus may be explained by the fact that this recommendation included several entities such as defect closure, mesh overlap, layer for mesh placement, and mesh fixation, making it impossible to agree on only a part of the recommendation. Therefore, composite questions cannot be recommended to be used in a consensus survey.
The available evidence on laparoscopic repair for umbilical and epigastric hernias is limited and the majority of available studies included both primary ventral and incisional hernias (10, 11). It is difficult to extrapolate data from incisional hernias directly to primary ventral hernias. For a primary umbilical hernia with a defect of 2 cm, it may seem “exaggerated” to use a laparoscopic approach and insert a large mesh. However, it does seem clear that laparoscopic repair decreases the risk of wound complication compared with open repair (12). Based on this low LoE, the guideline group recommended using laparoscopic repair only for larger defects and in patients at high risk of wound complications. A consensus on this was almost reached, with a LoC of 69%. This lack of consensus may be explained by the emerging use of newer laparoscopic techniques (eTEP, MILOS, eMILOS, and robot-assisted repairs), which may have advantages compared with open repairs and standard laparoscopic intraperitoneal onlay mesh (IPOM), though data are scarce (13–15).
There was a significant difference between EHS and AHS participants concerning the use of preformed patches for open umbilical and epigastric hernias, with a dominance of preformed patches used by AHS participants. Half of the participating surgeons from AHS used a preformed patch for the open repair of umbilical and/or epigastric hernias. This led to a lack of consensus among surgeons from the AHS on the recommendation to use a flat mesh for open repairs. This difference may be explained by cultural differences as well as differences in healthcare and reimbursement systems. The preformed patches are easier to use and shorten operating time, which may also be a key factor (16, 17). Nevertheless, both early and late outcomes have been shown to be poorer with the use of a patch compared to a flat mesh. Case series describe serious long-term complications with patches, which formed the basis for the guideline recommendations (16–19). It will of course be interesting to see whether this recommendation will change the practice of EHS and AHS surgeons over time.
A consensus survey is important as it engages surgeons of the hernia societies to express their opinion. It will raise curiosity to explore new fields and question oneself regarding the best choices for patients. Furthermore, it is essential to assess recommendations that are controversial to the community and promote further research. Lastly, raising awareness of a recently published guideline is a part of disseminating guidelines to the surgical community.
In conclusion, an overall high rate of consensus was reached among EHS and AHS members on the guidelines for the treatment of umbilical and epigastric hernias. The use of a preformed patch was more commonly used by surgeons from America compared to Europe. The recommendations that did not reach consensus were on indication and technique for laparoscopic repair, which may reflect the lack of evidence on this topic. Dissemination and implementation of guidelines are important to promote evidence-based practices and to clarify areas where research is lacking.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusion of this article will be made available by the authors, without undue reservation.
AUTHOR CONTRIBUTIONS
NH was responsible for methodology, data curation and writing the original draft. TN was responsible for methodology, data curation and reviewing and editing the manuscript. MS was responsible for conceptualization, methodology and reviewing and editing the manuscript. WH was responsible reviewing and editing the manuscript. AM was responsible for methodology, data curation and reviewing and editing the manuscript.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.frontierspartnerships.org/articles/10.3389/jaws.2022.10260/full#supplementary-material
REFERENCES
 1. Muysoms, FE, Antoniou, SA, Bury, K, Campanelli, G, Conze, J, Cuccurullo, D, et al. European Hernia Society Guidelines on the Closure of Abdominal wall Incisions. Hernia (2015) 19(1):1–24. doi:10.1007/s10029-014-1342-5
 2. Simons, MP, Aufenacker, T, Bay-Nielsen, M, Bouillot, JL, Campanelli, G, Conze, J, et al. European Hernia Society Guidelines on the Treatment of Inguinal Hernia in Adult Patients. Hernia (2009) 13(4):343–403. doi:10.1007/s10029-009-0529-7
 3. López-Cano, M, García-Alamino, JM, Antoniou, SA, Bennet, D, Dietz, UA, Ferreira, F, et al. EHS Clinical Guidelines on the Management of the Abdominal wall in the Context of the Open or Burst Abdomen. Hernia (2018) 22(6):921–39. doi:10.1007/s10029-018-1818-9
 4. Bloemen, A, van Dooren, P, Huizinga, BF, and Hoofwijk, AGM. Randomized Clinical Trial Comparing Polypropylene or Polydioxanone for Midline Abdominal wall Closure. Br J Surg (2011) 98(5):633–9. doi:10.1002/bjs.7398
 5. Henriksen, NA, Montgomery, A, Kaufmann, R, Berrevoet, F, East, B, Fischer, J, et al. Guidelines for Treatment of Umbilical and Epigastric Hernias from the European Hernia Society and Americas Hernia Society. Br J Surg (2020) 107(3):171–90. doi:10.1002/bjs.11489
 6. van Veenendaal, N, Simons, M, Simons, M, Hope, W, Tumtavitikul, S, and Bonjer, J. Consensus on International Guidelines for Management of Groin Hernias. Surg Endosc (2020) 34(6):2359–77. doi:10.1007/s00464-020-07516-5
 7. Morgenstern, M, Moriarty, TF, Kuehl, R, Richards, RG, McNally, MA, Verhofstad, MHJ, et al. International Survey Among Orthopaedic Trauma Surgeons: Lack of a Definition of Fracture-Related Infection. Injury (2018) 49(3):491–6. doi:10.1016/j.injury.2018.02.001
 8. MacCormick, AP, and Akoh, JA. Survey of Surgeons Regarding Prophylactic Antibiotic Use in Inguinal Hernia Repair. Scand J Surg (2018) 107(3):208–11. doi:10.1177/1457496917748229
 9. Johansen, N, Miserez, M, de Beaux, A, Montgomery, A, Faylona, JM, Carbonell, A, et al. Surgical Strategy for Contralateral Groin Management in Patients Scheduled for Unilateral Inguinal Hernia Repair: An International Web-Based Surveymonkey® Questionnaire: Strategy for Contralateral Groin Management during Inguinal Hernia Repair. Scand J Surg (2020) 110(3):368–72. doi:10.1177/1457496920938600
 10. Sauerland, S, Walgenbach, M, Habermalz, B, Seiler, CM, and Miserez, M. Laparoscopic versus Open Surgical Techniques for Ventral or Incisional Hernia Repair. Cochrane Database Syst Rev (2011) 16 (3), CD007781. doi:10.1002/14651858.CD007781.pub2
 11. Zhang, Y, Zhou, H, Chai, Y, Cao, C, Jin, K, and Hu, Z. Laparoscopic versus Open Incisional and Ventral Hernia Repair: a Systematic Review and Meta-Analysis. World J Surg (2014) 38(9):2233–40. doi:10.1007/s00268-014-2578-z
 12. Hajibandeh, S, Hajibandeh, S, Sreh, A, Khan, A, Subar, D, and Jones, L. Laparoscopic versus Open Umbilical or Paraumbilical Hernia Repair: a Systematic Review and Meta-Analysis. Hernia (2017) 21(6):905–16. doi:10.1007/s10029-017-1683-y
 13. Reinpold, W, Schröder, M, Berger, C, Stoltenberg, W, and Köckerling, F. MILOS and EMILOS Repair of Primary Umbilical and Epigastric Hernias. Hernia (2019) 23(5):935–44. doi:10.1007/s10029-019-02056-x
 14. Radu, VG, and Lica, M. The Endoscopic Retromuscular Repair of Ventral Hernia: the eTEP Technique and Early Results. Hernia (2019) 23(5):945–55. doi:10.1007/s10029-019-01931-x
 15. Muysoms, F, Van Cleven, S, Pletinckx, P, Ballecer, C, and Ramaswamy, A. Robotic Transabdominal Retromuscular Umbilical Prosthetic Hernia Repair (TARUP): Observational Study on the Operative Time during the Learning Curve. Hernia (2018) 22(6):1101–11. doi:10.1007/s10029-018-1825-x
 16. Ponten, JEH, Leenders, BJM, Leclercq, WKG, Lettinga, T, Heemskerk, J, Konsten, JLM, et al. Mesh versus Patch Repair for Epigastric and Umbilical Hernia (MORPHEUS Trial); One-Year Results of a Randomized Controlled Trial. World J Surg (2018) 42(5):1312–20. doi:10.1007/s00268-017-4297-8
 17. Ponten, JEH, Leclercq, WKG, Lettinga, T, Heemskerk, J, Konsten, JLM, Bouvy, ND, et al. Mesh OR Patch for Hernia on Epigastric and Umbilical Sites (MORPHEUS-Trial): The Complete Two-Year Follow-Up. Ann Surg (2018) 270(1):33–7. doi:10.1097/SLA.0000000000003086
 18. Tollens, T, Den Hondt, M, Devroe, K, Terry, C, Speybroeck, S, Aelvoet, C, et al. Retrospective Analysis of Umbilical, Epigastric, and Small Incisional Hernia Repair Using the Ventralex Hernia Patch. Hernia (2011) 15(5):531–40. doi:10.1007/s10029-011-0816-y
 19. Keating, JJ, Kennedy, GT, Datta, J, and Schuricht, A. Outcomes of 157 V-Patch Implants in the Repair of Umbilical, Epigastric, and Incisional Hernias. The Am Surgeon (2016) 82(1):6–10. doi:10.1177/000313481608200105
Conflict of Interest: NH was the corresponding author of the European and Americas Hernia Society’s (EHS and AHS) Guidelines on the treatment of primary midline ventral hernias. NH has received speaker fees from Medtronic. MS is a board member of the EHS, has participated in sponsored meetings and has received speaker fees from Intuitive. WH has received speaker fees/honorarium from BD, WL Gore, Intuitive and Medtronic. AM was president of the EHS and has received research grants from Lund University.
The remaining author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Henriksen, Nazari, Simons, Hope and Montgomery. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/jaws-01-10260-t001.jpg
KQ 1: What is the definition of an umbilical hernia and an epigastric hernia?
KQ 3: Is a watchful waiting strategy safe in patients with asymptomatic umbilical or epigastric hernias?

KQ 6: Is there a piace for sutured repair in elective umbilical or epigastric hernia repair?

KQ 9: Which is the preferred type of mesh and the preferred layer for mesh placement when doing an open umbilical or epigastric heria repair?
KQ 10: Which is the preferred mesh overlap for open umbilical or epigastric hernia repair?

KQ 12: Should the defect be closed for open umbilcal and epigastric heria repairs when using a mesh?

KQ 14: What are the indications for laparoscopic umbilical and epigastric hemia repair?

KQ 15: What is the preferred laparo-endoscopic repair method for umbiiical or epigastric herias?

KQ 16: Which is the preferred repair method of umbilical and epigastric hemias based on heria and patient characteristics?
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