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Abstract

Minimally invasive abdominal wall surgery is growing worldwide, with a constant and fast improvement of surgical tech-
niques and surgeons’ confidence in treating both primary and incisional hernias (IH). The Italian Society of Endoscopic
Surgery and new technologies (SICE) and the ISHAWS (Italian Society of Hernia and Abdominal Wall Surgery) worked
together to investigate state of the art in IH treatment in elective and emergency settings in Italy. An online open survey
was designed, and Italian surgeons interested in abdominal wall surgery were invited to fill out a 20-point questionnaire
on IH surgical procedures performed in their departments. Surgeons were asked to express their points of view on specific
questions about technical and clinical variables in IH treatment. Preferred approach in elective IH surgery was minimally
invasive (59.7%). Open surgery was the preferred approach in 40.3% of the responses. In emergency settings, open surgery
was the preferred approach (65.4%); however, 34.5% of the involved surgeons declare to prefer the laparoscopic/endoscopic
approach. Most respondents opted for conversion to open surgery in case of relevant surgical field contamination, with a
non-mesh repair of abdominal wall defects. Among those that used the laparoscopic approach in the emergent setting, the
majority (74%) used the size of the defect of 5 cm as a decisional cut-off. The spread of minimally invasive approaches to
IH repair in emergency surgery in Italy is gaining relevance. Code-sharing through scientific societies can improve clinical
practice in different departments and promote a tailored approach to IH surgery.
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Introduction

Everyday thousands of abdominal surgical procedures are
performed worldwide, and for each procedure, an abdominal
wall weakness is created.

Though indeed, the increasing adoption of minimally
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the incidence of incisional hernias, among other well-recog-
nized benefits, they still constitute an economic and social
burden [1, 2].

The complexity of abdominal wall surgery is increas-
ingly demanding considering the technological evolution
that even this type of surgery, as many other surgical fields,
has encountered, with the introduction of the laparoscopic
and, more recently, of the robotic approaches and sometimes
the indications to one or another approach is blurred and not
unanimously defined [1, 3, 4].

Minimally invasive surgery is gaining relevance in
abdominal wall surgery, both in primary and incisional
defects elective repair [5, 6], with encouraging results com-
parable with an open approach within certain conditions [7,
8].

Given these considerations, two surgical and scientific
Italian societies (SICE—TItalian Society of Endoscopic Sur-
gery and new technologies and ISHAWS—Italian Society
of Hernia and Abdominal Wall Surgery) decided to analyze
the national state of the art in elective, urgent, and emergent
repair of IH by investigating through an online survey sur-
geon belonging to high volumes centers.

Materials and methods

An online open survey (https://forms.gle/y3UwnEaHWi
MEnxzaA) was created to investigate the preferred approach
of individual surgeons to the elective and emergent treat-
ment of [H.

The survey and the questions were the results of a specific
remote brainstorming among the members of the SICE study
group on abdominal wall surgery. The group comprises six
surgeons experts in this specific surgical area, in collabora-
tion with ISHAWS members.

All the questions were subsequently subjected to valida-
tion from the SICE board of directors; after reccommended
changes from the board, a definitive version was created and
used for the online version.

Results were collected after the given deadline for com-
pleting the survey.

The paper is written according to the CHERRIES check-
list [9].

The survey, created via Google Forms (Google LLC,
Mountain View, California US), was explicitly directed to
members of SICE, ISHAWS, and unaffiliated surgeons, with
a particular interest in minimally invasive abdominal wall
repair.

Invitations to answer the survey (Appendix 1) were circu-
lated through the institutional links of the SICE and ISHAWS
websites, newsletters, and multiple social media sites, with an
official reminder sent during the opening of the questionnaire.
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In addition, the survey link was always available on the SICE
website (https://siceitalia.com/survey-laparoceli/).

All participants agreed to the publication of the survey
results with their provided answers, personal data, and affili-
ations; personal data and affiliations were openly requested at
the beginning of the online survey to be part of potential future
studies on this subject.

Data collection was carried out for two months, from the
5th of May 2022 to the 12th of July 2022.

The survey comprised twenty items (Appendix 2), of which
sixteen were mandatory. No adaptive questioning was applied
in this survey, and almost all the questions were mandatory to
collect an adequate amount of comparable data.

The questions were not automatically randomized or alter-
nated, maintaining the same sequence for each participant.

Most questions allowed the possibility of a single answer,
and where possible, an "open" answer was permitted, thus ena-
bling the expression of a personal point of view on specific
queries. Individual answers were grouped to find out preva-
lent replies to specific questions. In addition, open answers
were grouped if they represented facets of the same concept,
reaching more analyzable and comparable responses to the
individual questions.

The survey structure did not allow subsequent modifica-
tions to the given answers, and a preset check for completeness
of the mandatory answers was automatically performed by
Google Forms.

The questionnaire included 20 queries, divided into four
sections (Table 1).

The first section aimed to collect data about individual
surgeons participating in the questionnaire, their respective
affiliations, and the extent of their surgical activity in the field
of abdominal wall surgery.

Subsequently, the core of the survey was divided into three
sections: the first, based on the actual entity and the approach
to the urgent/emergent treatment of IH in each center; the sec-
ond, composed of questions about surgical strategies when
facing specific cases in emergent/urgent settings; and the third,
dedicated to personal opinions about the preferred approach to
minimally invasive surgery in IH.

Access tracking to the survey was impossible, as viewing,
participation, and completion rates could not be calculated
using Google Forms.

A steering committee member (LC) downloaded the survey
results and shared them with the SICE dedicated study group
and with part of the Executive Board of SICE.


https://forms.gle/y3UwnEaHWiMEnxzaA
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Table 1 List of questions proposed in the survey

0) Introduction

0.1 PI name, surname * Open answer
0.2 PI E-mail * Open answer
0.3 Co-investigator (name and surname) Open answer
0.4 Co-investigator E-mail Open answer
0.5 In which hospital do you work? * Open answer
0.6 In which department do you work? * Open answer

1) First Section
1.1 What is the most relevant surgical activity in your department? *
- Mainly elective surgery
- Elective surgery > Urgent surgery
- Urgent surgery > Elective surgery
- Mainly urgent surgery
1.2  Whatis the average of cases of ELECTIVE treatment of IH per year in your department? *
- 0-10 cases/year
- 10- 30 cases/year
- 30-50 cases/year
- > 50 cases/year
1.3  What is the most frequently chosen approach for the ELECTIVE treatment of IH? *
- Open approach
- Laparoscopic/endoscopic approach
- Robotic approach
1.4  Whatis the average of cases of URGENT/EMERGENT treatment of IH per year in your
department? *
- 0-10 cases/year
- 10-30 cases/year
- 30-50 cases/year

- > 50 cases/year

1.5  Which diagnostic method is often used in your unit for the URGENT study of complicated IH? *
- Mainly clinical and anamnestic evaluation
- Mainly abdominal US
- Mainly CT (with and without contrast)
- Mainly abdominal MRI
- Other
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Table 1 (continued)
1.6  What is the most frequently chosen approach for the URGENT/EMERGENT treatment of [H? *

- Open approach
- Laparoscopic/endoscopic approach

- Robotic approach

2) Second Section
2.1 In case of surgical field contamination (e. g. accidental enterotomy) during urgent/emergent laparoscopic
IH surgery, what do you think is more appropriate to do? *
- Conversion to laparotomy in any case of abdominal contamination
- Conversion to laparotomy in case of relevant contamination of the surgical field (e.g., colotomy)

- Prosecution of the laparoscopic approach

- Other
2.2 In case of contamination of the surgical field (e.g., accidental enterotomy) during urgent/emergent
laparoscopic IH surgery, which is in your opinion the best approach to abdominal wall defect? *

- Anatomical repair of the defect once the field has been cleared and the enterotomy repaired
- Prosthetic repair with a biologic mesh of the defect once the field has been cleared and the
enterotomy repaired
- Prosthetic repair with a synthetic mesh of the defect once the field has been cleared and the
enterotomy repaired
- Other
2.3 A 45-years-old man arrives at the ER with a strangled IH on a previous right pararectal incision, a defect
of 3 cm, and suspected intestinal ischemic suffering. What is, in your opinion, the most appropriate
approach? *
- Open approach
- Laparoscopic approach
- Endoscopic approach
- Robotic approach
- Other
2.4 A 45-years-old man arrives at the ER with a strangled IH on a previous right pararectal incision, a defect
of 10 cm, and suspected intestinal ischemic suffering. What is, in your opinion, the most appropriate
approach? *
- Open approach
- Laparoscopic approach
- Endoscopic approach
- Robotic approach
- Other
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Table 1 (continued)

2.5 A 45-years-old man arrives at the ER with a strangled IH on a previous right pararectal incision, a defect

of 20 cm, and suspected intestinal ischemic suffering. What is, in your opinion, the most appropriate

approach? *

3) Third Section

- Open approach

- Laparoscopic approach
- Endoscopic approach
- Robotic approach

- Other

3.1 In your opinion, minimally invasive surgery is an adequate tool for IH surgery? *

- Yes, but only for elective surgery
- Mainly for elective surgery
- Only for elective surgery

3.2 What are, in your opinion, the possible limitations of minimally invasive surgery in elective IH surgery?

Open answer

3.3 In your opinion, which are the possible limitations of minimally invasive surgery in non-elective IH

surgery?

Open answer

PI *: mandatory, Principal Investigator, /H Incisional Hernia, US UltraSound, CT Computerized Tomography, MRI Magnetic Resonance Imag-

ing, ER Emergency Room

Results

The online survey, for which invitations and reminders had
been sent out during the two months, was filled out by a total
of 104 general surgeons affiliated with 82 different surgical
units from all over Italy.

All surgeons answered the questions by expressing their
points of view, relying on their own experiences and their
applications of national and international guidelines in this
field.

All the answers maintained independent points of view
even when responding surgeons (or a couple of surgeons for
each department) are working in the same center because
answers to specific questions express the general attitude
of their departments and the individual surgeon's specific
behaviors and skills.

Analyzing the principal type of surgical activities in each
center, 66.3% of the surgeons reported elective surgery as
the most prevalent in their departments; only 14.4% reported
emergent/urgent surgery as the principal activity in their
departments (1.9% reported almost exclusively urgent/emer-
gent surgery, and 17.3% almost exclusively elective surgery).

Regarding the total of elective IH surgical repairs per
year in each center, 36.5% face a number between 30 and

50 cases/year, while 34.6% report a total of 10-30 cases/
year; 24% handle more than fifty cases/year, and only 4.8%
of the enrolled centers manage 0—10 cases/year. For elec-
tive IH repair, the preferred approach in most departments
surveyed was laparoscopic/endoscopic (58.7%), while
40.3% preferred open surgery for elective surgery. In 1%
of the cases, the robotic approach was preferred for IH in
elective settings.

Forty-eight participants (46.2%) declared to perform
between 10 and 30 urgent/emergent cases/year, 45 (43.3%)
0-10 cases/year, and the remaining 11 (10.5%) more than
30 cases/year.

In the emergent/urgent settings open surgery was the
preferred approach (65.4%), followed by the minimally
invasive approaches (34.6%) (Fig. 1), with a higher preva-
lence in the centers with a higher abdominal wall surgery
volume.

Surgeons working in departments with an estimated num-
ber of 30-50 cases/year preferred the laparoscopic/endo-
scopic approach for IH for urgent/emergent surgery in 70%
of the cases, while this percentage goes down to 39.5% for
departments with a total amount of 10-30 urgent/emergent
cases/year, getting to 22% of the total for departments facing
0-10 cases/years.
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1 Main approach for elective IH surgery
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= Open approach
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Fig. 1 Different approach for elective and emergency/urgent IH sur-
gery

= Laparoscopic/endoscopic
approach

= Open approach

Robotic approach

The rest of the cases in urgent/emergent settings are
dealt with traditional open surgery, as open surgery guar-
antees a broader approach to the surgical field and better
control of possible intestinal strangulation and iatrogenic
lesions.

Regarding the diagnostic approach to IH in urgent/emer-
gent settings, most surgeons (99 out of 104, 95,2%) pre-
fer a radiological confirmation of the clinical presentation
using urgent CT with contrast. In elective surgery for inci-
sional hernias, the preoperative study of the defect is usu-
ally obtained through ultrasound and/or dynamic CT, before
and after the Valsalva maneuver, to improve and adapt the
surgical approach to abdominal wall repair.

In case of intra-operative contamination of the surgical
field due to the spillage of bowel content consequent of iat-
rogenic or pre-existent perforation, conversion to laparotomy
was the preferred option for the 54% of the participants if a
concomitant resection as needed, 20 surgeons (19.2%) did
not consider appropriate to convert in any case, while 23
surgeons (22.1%) considered conversion as the only viable
option in case of contamination.

Regarding the type of repair of IH, only a minority of the
participants (34.6%) considered primary repair as the most
appropriate; 65.4% of the participating surgeons considered
the positioning of a mesh adequate. If a mesh is used, the
meshes considered as the most adequate by the participants
were the biological ones (30.8%), over synthetic (16.3%) and
biosynthetic meshes (5%). A considerable part of the partici-
pants (13%) underlined that the criteria of the approach to
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abdominal wall defect, in this case, must be the most fitting
for the patient, based on a case-by-case strategy.

In the third part of the survey, a clinical case was given to
the participants: a 45-year-old man getting to the ER for an
IH on a previous pararectal incision with suspected strangu-
lation to the contents of the hernial sac and a variable size of
the defect. As the size of the defect increased the number of
surgeons recommending a laparoscopic approach decreased
and 6.7% of the participants individuated the laparoscopic
technique as the preferred approach in abdominal defects
of 20 cm. 21.2% of the participating surgeons indicated the
open approach as the preferred one if the defect measured
3 cm (Fig. 2).

The last couple of questions of the survey was asking the
opinion of the participating surgeons about the feasibility
and safety of the adoption of a minimally invasive approach
for TH, repair and 63.5% of the responding surgeons indi-
cated it as a viable option in both elective and emergent
settings, 3.8% of the participants considered minimally
invasive surgery for IH as a valid approach only for elective
procedures.

Discussion

The present study stems from the widespread interest within
SICE and ISHAWS in minimally invasive surgery and its
possible application to abdominal wall surgery in routine
clinical practice.

This first step, through the creation of the online survey,
aims at generating a surgical network through different Ital-
ian realities, facilitating the sharing of scientific knowledge
on abdominal wall surgery, with a particular focus on inci-
sional hernias. Furthermore, the intention is to share the
knowledge and casuistry of different and distant surgical
units to participate in building new scientific evidence with
future studies.

What resulted from the analysis of the present data, sup-
ports a gradual growth in minimally invasive surgery to
manage elective and emergent/urgent IH repair. This is in
line with the published literature [10]. Limitations to a mini-
mally invasive approach for IH repair are related mainly to
ongoing contaminations of the surgical site and the defini-
tion of the wall defect based on the EHS classification [11].
On the other hand, the gain in terms of reducing postopera-
tive complications, the length of hospitalization, and recur-
rences are solid support for these changes.

All clinicians are conscious of the possible distance
between guidelines and the clinical reality due to the specific
needs at the hospital where they work, but also (and maybe
even more) related to surgeons' and surgical teams' specific-
ity and skills. For example, minimally invasive techniques
are still a rarity in many elective surgical interventions
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Preferred approach in relation to IH size
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Fig.2 The preferred approach in relation to IH size

because of the high technical ability necessary to carry out
a safe and "time-acceptable" procedure.

In urgent/emergent surgery, standardized treatments are
difficult to be defined because of the patient and surgeon-
related factors, depending on the acute setting definition
itself.

The patient's general conditions, bowel obstruction, con-
tamination of the surgical site, and previous surgical proce-
dures are only a part of the "unstandardized" treatment of the
abdominal hernia. Individual surgeon/surgical team skills
and background, equipment availability, and the individual
center's organization are influential in surgical treatment in
emergent/urgent settings and even more in a technical field
like abdominal wall repair.

In this perspective, the scientific analysis and the actual
comprehension of the role of minimally invasive surgery in
emergent/urgent surgery for primary and incisional hernias
is a flourishing and dynamic field of surgical research today,
with some difficulties linked to the scarcity of randomized
controlled trials and adequate studies. Nevertheless, despite
this technical and technological complexity, minimally inva-
sive surgery is gaining relevance and becoming more exten-
sively known and affirmed in Italy, especially in fields like
colorectal surgery [12].

Minimally invasive techniques in abdominal wall surgery
already have a thirty-year experience [13], with many com-
plex techniques affirmed today, and encouraging results in
terms of shorter hospitalization, postoperative pain, return
to normal activities, and hernia recurrence [14—16].

Results from this survey show that in the clinical practice
in many Italian centers, many surgeons are confident with
minimally invasive techniques in IH repair. Moreover, the

percentages of minimally invasive approaches are in line
with indications from international guidelines [10, 17], pre-
ferring a minimally invasive approach for wall defects under
5cm.

The percentage of minimally invasive approaches for [H
in emergent/urgent settings (Fig. 2) shows certain confidence
despite possible tricky situations deriving from intestinal
distention and/or vascular intestinal ischemia. These results
testify to the wide spreading of laparoscopic/endoscopic
techniques in abdominal wall surgery, both in scheduled and
urgent procedures [18, 19].

Concerning prosthetic repair of IH in contaminated surgi-
cal fields, the most used mesh in this survey is the biological
one, as in daily routine practice in many centers worldwide.
The use of biological mesh in a contaminated surgical field
is at the center of the storm in international scientific debate,
with a relevant reduction of the direct indications for this
kind of equipment [20-22]. However, the recent evidence
still contrasts with actual practice, outlining the physiologi-
cal time gap between a scientific finding and its application
in clinical reality.

The choice of the most indicated mesh for the individual
procedure is strongly influenced by the experience of the
operating surgeon, the availability at the individual center,
and the evaluation of the contaminating source (e.g., large
vs small bowel). However, the next few years will surely see
a change in this practice through an objective evaluation in
the field of biosynthetic meshes and their comparison with
synthetic ones.

The last section of the survey was dedicated to personal
opinions on the limitations of a minimally invasive approach
to IH in elective and urgent surgery.
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In the first case, most of the participating surgeons out-
lined that limitations are mainly correlated to the extension
of the defect, its location (e.g., to the borders of the abdo-
men), and the surgeon's skills and confidence with the mini-
mally invasive technique.

Instead, in urgent sets, limitations to a minimally inva-
sive approach are related to what has been mentioned above,
while adding the increased total surgical procedure time,
equipment availability, confidence in using all the different
meshes, and need to safely handle many different techniques
of IH repair, adapting them to different situations. The type
of procedure the surgeon is confident with is determined
mainly by the level of possible intestinal contamination of
the surgical site.

Limitations of the present study are strongly related to the
concept of the open survey itself: personal points of view are
expressed freely in this survey, and this certainly gives space
to opinions and interpretations of international and national
guidelines and scientific evidence about these pathologi-
cal entities. Answers are therefore more linked to personal
experiences, developed in clinical practice, and based on
institutional/surgical settings of different departments. This
could lead to a relevant distance between answers to this
survey and scientific literature.

A further bias could arise from participants' provenance:
most of the responding surgeons are members of SICE and/
or ISHAWS. These scientific societies have a strong call-
ing for minimally invasive surgery. So, high confidence in
laparoscopic/endoscopic or robotic approaches to IH could
represent a deviation from the Italian clinical reality.

Nevertheless, a growing number of surgical departments
in Italy are increasing their experience with a minimally
invasive approach to abdominal wall surgery, with the desir-
able possibility of the future creation of dedicated special-
ized centers with an adequate standard in treating primitive
ventral and incisional hernias.

Conclusions

This online survey represents the desire of two Italian sci-
entific surgical associations to stimulate a constructive
debate on IH surgery and to evaluate the actual application
of a minimally invasive approach for IH in different circum-
stances through a code-sharing modality.

The distance between the feasibility of a surgical proce-
dure in a specific surgical unit and the national/international
guidelines is the measure of actual application in clinical
practice, within all the surgical variability, equipment avail-
ability, hospital needs, and indications.

Standardization is not the valid answer we are looking for,
reaching a single, uniform way to approach these situations.

@ Springer

Instead, we aim at sailing towards a tailored surgery, fitting
the specific patient with a specific procedure.

For this reason, sharing information is one of the goals of
scientific associations to give clinicians the most consider-
able amount of verified and precise tools available to face
different situations.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s13304-023-01505-8.

Acknowledgements Members of the SICE/ISHAWS Collaborative
Group: Ferdinando Agresta, Department of General Surgery, AULSS2
Trevigiana del Veneto, Hospital of Vittorio Veneto, Vittorio Veneto,
Treviso, Italy. Emanuele Botteri, General Surgery, ASST Spedali Civili
Di Brescia PO Montichiari, Brescia, Italy. Giulia Montori, General
Surgery, Aviano Hospital, Aviano, Italy. Giuseppe Cavallaro, Depart-
ment of Surgery Pietro Valdoni, University of Rome Sapienza, Rome,
Italy. Pier Luigi Tilocca, Daniele Delogu - UOC Patologia Chirurgica,
AOU Sassari, Sassari. Biagio Picardi, Stefano Rossi - Chirurgia gen-
erale e d'urgenza, Ospedale San Filippo Neri, Roma. Angela Maurizi,
Roberto Campagnacci - Chirurgia Generale, Ospedale "Carlo Urbani",
Jesi (AN). Andrea Picchetto - Chirurgia Generale ad Indirizzo Colo-
Rettale, AOU Policlinico Umberto I, Roma. Giuseppe Curro - Chirur-
gia Generale, AOU Mater Domini, Catanzaro. Marco Clementi,
Antonella Grasso, Lucia Romano - UOC Chirurgia Generale Univer-
sitaria, Ospedale Civile San Salvatore, L’Aquila. Carlo Bergamini,
Alessio Giordano - Chirurgia d'Urgenza, Careggi Hospital, Firenze.
Giovanni Merola - Chirurgia generale e laparoscopica, San giovanni di
Dio, Frattamaggiore (NA). Gianluca Piccirillo, Amedeo Elio — Chirur-
gia Generale, San Bonifacio (VR). Marco Milone, Alessandra Marello
- Chirurgia Endoscopica, AOU Federico II, Napoli. Giuseppe Palomba
- Chirurgia Generale e d’Urgenza, AOU San Giovanni di Dio e Ruggi
D’Aragona, Salerno. Giovanni Aprea, Marianna Capuano - Chirurgia
Video-assistita delle patologie motorie dell’esofago, AOU Federico II,
Napoli. Luca Domenico Bonomo, Antonella Nicotera, Dario Bono,
Filippo Panzera — Chirurgia Generale, Ospedale di Borgosesia (VC).
Antonio Mario Scanu, Marco Anania, Alberto Porcu, Teresa Perra -
Clinica Chirurgica, AOU Sassari. Gabriele Anania, Alberto Campagn-
aro — Chirurgia 1, AOU Ferrara. Biagio Casagranda, Silvia Palmisano,
Hussein Abdallah - Clinica Chirurgica, Ospedale Cattinara, Trieste,
Azienda Sanitaria Universitaria Giuliano-Isontina. Jacopo Andreucc-
etti, Ilaria Canfora - Chirurgia Generale 2, ASST Spedali Civili di
Brescia. Giuseppe Brisinda, Valeria Fico, Caterina Puccioni, Gennaro
Mazzarella, Pietro Fransvea, Valentina Bianchi - Chirurgia d’Urgenza
e del Trauma, Fondazione Policlinico Universitario A. Gemelli IRCCS.
Andrea Morini - Chirurgia ad indirizzo Oncologico, Arcispedale Santa
Maria Nuova - AUSLAIRCCS Reggio Emilia. Alessio Giordano, Franc-
esco Feroci, Riccardo Sacchetti - UO Chirurgia Generale, Nuovo
Ospedale S.Stefano, Prato. Matteo Uccelli - General and Oncologic
Surgery, Policlinico San Marco GSD, Zingonia (Bg). Andrea Balla,
Pasquale Lepiane - UOC of General and Minimally Invasive Surgery,
Ospedale San Paolo, Civitavecchia, Roma. Gabriela Aracelly Arroyo
Murillo - Chirurgia generale, Ospedale Civile di Dolo. Anna Guarin-
iello - Chirurgia d'Urgenza, Santa Maria delle Croci — Ravenna. Nicola
Cillara, Antonello Deserra - UOC Chirurgia Generale, PO Santissima
Trinita, Cagliari. Daunia Verdi, Isabella Mondi — Chirurgia Generale,
Mirano (VE). Francesco Ferrara - Chirurgia Generale I, Ospedale San
Carlo Borromeo, Milano. Fabio Cesare Campanile, Monica De Angelis
— Chirurgia Generale, Civita Castellana. Diego Cuccurullo, Carlo
Sagnelli, Ernesto Tartaglia, Luigi Barra - Chirurgia Generale, laparo-
scopica e robotica, A.O.R.N. dei Colli - Ospedale Monaldi, Napoli.
Giorgio Mazzarolo - Chirurgia Generale, Vittorio Veneto. Gianluigi
Moretto, Marco Inama — Department of Surgery, Pederzoli Hospital,
Peschiera del Garda. Roberta Tutino, Mauro Santarelli - Chirurgia 3,


https://doi.org/10.1007/s13304-023-01505-8

Updates in Surgery

AOU Citta della salute e della scienza — Torino. Nicola Baldan, Elisa
Sefora Pierobon - Clinica Chirurgica 1 - Chirurgia d'Urgenza, Azienda
Ospedaliera di Padova. Silvia Neri, Luca Leonardi — Chirurgia Gener-
ale, Ospedale di Sassuolo, Vignola e Pavullo. Luca Bonomo - General
Surgery, University Hospitals Dorset. Giacomo Piatto - Department of
General Surgery, Ospedale Di Montebelluna, Via Palmiro Togliatti,
16, 31044, Montebelluna, Treviso, Italy. Pasquale Cianci, Ivana Con-
versano, Marina Minafra, Maria Grazia Sederino - Chirurgia Generale,
Ospedale Lorenzo Bonomo — Andria. Andrea Locatelli - Chirurgia
generale, PO S. L. Mandic, Merate, Asst Lecco. Micaela Piccoli, Franc-
esca Pecchini, Sofia Esposito - Chirurgia Generale, d’ Urgenza e delle
Nuove Tecnologie, Ospedale Civile Baggiovara. Giulia Armatura,
Alessio Corradi - Chirurgia Generale, Ospedale Centrale di Bolzano.
Christian Galatioto — General Surgery Unit, Ospedali Riuniti di
Livorno, Anna Angrisano — Chirurgia Generale, Ospedale Dario Cam-
berlingo, Francavilla Fontana. Francesca Abbatini, Matteo Castrovillari
— Chirurgia Generale, Ospedale dei Castelli, Roma. Enrico Lauro, Gio-
vanni Scudo — Department of General Surgery, St. Maria Del Carmine
Hospital, Rovereto, Italy. Raffaele Porfidia, Sergio Grimaldi - Chirurgia
Generale ed Oncologica, Ospedale Villa dei Fiori, Acerra. Vincenzo
Adamo, Mario Scansetti - SOC Chirurgia Generale, Ospedale S.Andrea
Vercelli. Antonio Azzinnaro, Andrea Barberis - S.C. Chirurgia Gener-
ale ed epatobiliopancreatica, E.O. Ospedali Galliera, Genova. Filippo
Tollini — Chirurgia Generale, Ospedale Mater Salutis, Legnago. Salva-
tore Cuccomarino - Chirurgia Generale, Ospedale di Chivasso. Laura
Vedana — Chirurgia Generale, Ospedale San Martino, Belluno. Andrea
Brandimarte — Chirurgia Generale, AO Carlo Poma, presidio di Pieve
di Coriano, Mantova. Andrea-Pierre Luzzi, Cristiano Meola, Emanuele
Romairone - Chirurgia Generale POU, Ospedale Villa Scassi, Genova.
Marco Pagani, Stefano Costa — Chirurgia Generale, Fondazione Ca
Granda, IRCCS, Policlinico, Milano. Michele Tuliani — Chirurgia Gen-
erale, Ospedale di Asiago. Luca Fattori, Giulia Lo Bianco - Chirurgia
Generale, Ospedale San Gerardo, Monza. Luca Pinciroli, Greta Giaco-
mel - Chirurgia Generale, ASFO San Vito al Tagliamento. Andrea
Marazzi — Chirurgia Generale, Ospedale di Mirandola. Francesco
Abbonante - Chirurgia Plastica, AOU Mater Domini, Catanzaro. Paolo
Tescione - Chirurgia Generale, AO Ospedali Riunti Marche Nord.
Michele Carlucci, Simona Rocchetti - Chirurgia Generale e delle
Urgenze, IRCCS Ospedale San Raffaele Milano. Giovanni Cestaro,
Corrado Bottini - UOC Chirurgia Generale, Ospedale Sant'Antonio
Abate —Gallarate. Michele Ammendola, Giorgio Ammerata - UOC di
Chirurgia dell'Apparato Digerente, AOU Mater Domini, Catanzaro.
Alessandro Falcone - Chirurgia Generale, San Giovanni Bosco, Torino.
Daniela Di Pietrantonio - Chirurgia generale, Ospedale "Morgagni -
Pierantoni" di Forli. Bianca Pascazio - Chirurgia generale, Ospedale
San Paolo, Bari. Francesca Ascari, Bruno Scotto - Chirurgia Generale,
Ospedale di Carpi Ramazzini, AUSL Modena. Giuliano Barugola -
Chirurgia Generale, IRCCS Sacro Cuore Don Calabria, Negrar,
Verona. Gaetano Vetrone - Chirurgia Generale, Ospedale di Imola.
Andrea Manetti, Francesco Coratti - Chirurgia dell'apparato Digerente,
Careggi Hospital, Firenze. Adolfo Pisanu - Chirurgia d’Urgenza, Poli-
clinico universitario, Universita degli studi di Cagliari. Tommaso Cam-
pagnaro, Matteo Rivelli - Chirurgia Generale ed Epatobiliare, AOUI
Verona. Nicola Perrotta, Marta Celiento - UOC Chirurgia Generale,
Ospedale "San Pio da Pietrelcina" di Villa d'Agri, Potenza. Maria
Lemma - Chirurgia Generale, Ospedale Uboldo, Cernusco sul Naviglio,
Milano. Beatrice Torre - Chirurgia del Tratto Alimentare e Urgenze,
Policlinico Sant'Orsola, Bologna. Nicola Passuello, Giacomo Sarzo -
Chirurgia Generale, Ospedale Sant'Antonio, AOU Padova. Francesco
Renzi - UOC Chirurgia Generale, Santa Maria alla Gruccia Montevar-
chi Asl Sud-est Toscana. Filippo Carannante, Valentina Miacci, Gabri-
ella Teresa Capolupo, Marco Caricato - UOC Chirurgia Colorettale,
Fondazione Policlinico Campus Bio-Medico di Roma. Giorgio Soliani,
Alessandro De Troia - Chirurgia 2, Arcispedale Sant'Anna, Ferrara.
Roberto Farfaglia, Gianpiero Pandolfo — Chirurgia Generale, Manerbio
(BS). Gianfranco Silecchia, Niccolo Petrucciani - UOC Chirurgia

Generale, Azienda Ospedaliera Sant'Andrea, Roma. Francesco Fleres,
Carmelo Mazzeo - UOC Chirurgia Generale e d'Urgenza, AOU G.
Martino - Policlinico Universitario di Messina. Emanuele Pontecorvi,
Vania Silvestri, Chirurgia Generale e d’Urgenza, Ospedale “SS Annun-
ziata” Sulmona (AQ). Edoardo Maria Muttillo, Alice La Franca - U.O.
Chirurgia Gastrointestinale, AO Sant'Andrea, Roma. Felice Mucilli,
Mirko Barone - UOC Chirurgia Generale ad indirizzo Toracico, Poli-
clinico Universitario SS. Annunziata, Chieti

Author contributions Lorenzo Crepaz, Alberto Sartori and Stefano
Olmi contributed to the study conception and design. Lorenzo Crepaz,
Alberto Sartori, and Stefano Olmi performed material preparation, data
collection. The first draft of the manuscript was written by Lorenzo
Crepaz and all authors commented on previous versions of the manu-
script. All authors read and approved the final manuscript.

Funding The authors received no financial support for this article's
research, authorship, and/or publication.

Data availability The datasets generated during and/or analysed dur-
ing the current study are available from thecorresponding author on
reasonable request

Declarations

Confict of interest Lorenzo Crepaz, Alberto Sartori, Mauro Podda,
Monica Ortenzi, Alberto Di Leo, Cesare Stabilini, Michele Carlucci,
and Stefano Olmi declare that they have no conflict of interest.

Ethical approval No ethical approval was needed for this paper.

Informed consent No informed consent was needed for this paper.

References

1. Chen CC. (2022). Minimally invasive surgery in the concept of
enhanced recovery after surgery. Zhonghua Wei Chang Wai Ke Za
Zhi. 2022 the 25th of July;25(7):632-635. Chinese. DOLI: https://
doi.org/10.3760/CMA .j.cn441530-20220323-00113

2. Ni X, Jia D, Chen Y, Wang L, Suo J (2019) Is the Enhanced
Recovery After Surgery (ERAS) Program Effective and Safe
in Laparoscopic Colorectal Cancer Surgery? A Meta-Analy-
sis of Randomized Controlled Trials. J Gastrointestinal Surg
23(7):1502—-1512. https://doi.org/10.1007/s11605-019-04170-8

3. Bensley RP, Schermerhorn ML, Hurks R, Sachs T, Boyd CA,
O’Malley AJ, Cotterill P, Landon BE (2013) Risk of late-onset
adhesions and incisional hernia repairs after surgery. ] Am Coll
Surg 216(6):1159-116812. https://doi.org/10.1016/j.jamcollsurg.
2013.01.060

4. Swank HA, Mulder IM, la Chapelle CF, Reitsma JB, Lange JF,
Bemelman WA (2012) Systematic review of trocar-site hernia. Br
J Surg 99(3):315-323. https://doi.org/10.1002/bjs. 7836

5. Davila, D. G., Parikh, N., Frelich, M. J., & Goldblatt, M. I. (2016).
The increased cost of ventral hernia recurrence: a cost analysis.
Hernia: the journal of hernias and abdominal wall surgery, 20(6),
811-817. https://doi.org/10.1007/s10029-016-1515-5

6. Daes J, Belyansky I (2021) Anatomical considerations and tips
for laparoscopic and robotic-assisted enhanced-view totally extra-
peritoneal rives-stoppa repair for midline Hernia. J] Am Coll Surg
233(2):el—el 1. https://doi.org/10.1016/j.jamcollsurg.2021.05.007

7. Olmi, S., Cesana, G., Erba, L., & Croce, E. (2009). Emergency
laparoscopic treatment of acute incarcerated incisional hernia.

@ Springer


https://doi.org/10.3760/CMA.j.cn441530-20220323-00113
https://doi.org/10.3760/CMA.j.cn441530-20220323-00113
https://doi.org/10.1007/s11605-019-04170-8
https://doi.org/10.1016/j.jamcollsurg.2013.01.060
https://doi.org/10.1016/j.jamcollsurg.2013.01.060
https://doi.org/10.1002/bjs.7836
https://doi.org/10.1007/s10029-016-1515-5
https://doi.org/10.1016/j.jamcollsurg.2021.05.007

Updates in Surgery

10.

11.

12.

13.

14.

15.

16.

Hernia: the journal of hernias and abdominal wall surgery, 13(6),
605-608. https://doi.org/10.1007/s10029-009-0525-y

Kao AM, Huntington CR, Otero J, Prasad T, Augenstein VA,
Lincourt AE, Colavita PD, Heniford BT (2018) Emergent Lapa-
roscopic Ventral Hernia Repairs. J Surg Res 232:497-502. https://
doi.org/10.1016/j.jss.2018.07.034

Eysenbach G. (2004). Improving the quality of Web surveys: the
Checklist for Reporting Results of Internet E-Surveys (CHER-
RIES). J Med Internet Res 6(3), e34. https://doi.org/10.2196/
jmir.6.3.e34

Bittner R, Bain K, Bansal VK, Berrevoet F, Bingener-Casey J,
Chen D, Chen J, Chowbey P, Dietz UA, de Beaux A, Ferzli G,
Fortelny R, Hoffmann H, Iskander M, Ji Z, Jorgensen LN, Khul-
lar R, Kirchhoff P, Kockerling F, Kukleta J, Yao Q (2019) Update
of Guidelines for laparoscopic treatment of ventral and inci-
sional abdominal wall hernias (International Endohernia Society
(IEHS))-Part A. Surg Endosc 33(10):3069-3139. https://doi.org/
10.1007/500464-019-06907-7

Muysoms, F. E., Miserez, M., Berrevoet, F., Campanelli, G.,
Champault, G. G., Chelala, E., Dietz, U. A., Eker, H. H., El
Nakadi, I., Hauters, P., Hidalgo Pascual, M., Hoeferlin, A.,
Klinge, U., Montgomery, A., Simmermacher, R. K., Simons, M.
P., Smietariski, M., Sommeling, C., Tollens, T., Vierendeels, T.,
... Kingsnorth, A. (2009). Classification of primary and incisional
abdominal wall hernias. Hernia, 13(4), 407—414. https://doi.org/
10.1007/s10029-009-0518-x

Piano Nazionale Esiti 2017. https://www.agenas.gov.it/comunicazi
one/primo-piano/ 1 149-edizione-2017-programma-nazionale-esiti-
2017. Accessed on 31 July 2022.

Arregui ME, Davis CJ, Yucel O, Nagan RF (1992) Laparoscopic
mesh repair of inguinal hernia using a preperitoneal approach: a
preliminary report. Surg Laparosc Endosc 2(1):53-58 (PMID:
1341501)

Muysoms F, Nachtergaele F, Pletinckx P, Dewulf M (2021)
Robotic Utility for Surgical Treatment of hernias (ROBUST her-
nia project). Cirugia Espanola 99(9):629-634. https://doi.org/10.
1016/j.cireng.2021.10.002

Warren JA, Love M (2018) Incisional Hernia repair: minimally
invasive approaches. The Surgical clinics of North America
98(3):537-559. https://doi.org/10.1016/j.suc.2018.01.008
Martin-Del-Campo LA, Weltz AS, Belyansky I, Novitsky YW
(2018) Comparative analysis of perioperative outcomes of

@ Springer

17.

18.

19.

20.

21.

22.

robotic versus open transversus abdominis release. Surg Endosc
32(2):840-845. https://doi.org/10.1007/s00464-017-5752-1
Eker, H. H., Hansson, B. M., Buunen, M., Janssen, I. M., Pierik,
R. E., Hop, W. C., Bonjer, H. J., Jeekel, J., & Lange, J. F. (2013).
Laparoscopic vs. open incisional hernia repair: a randomized
clinical trial. JAMA surgery, 148(3), 259-263. https://doi.org/
10.1001/jamasurg.2013.1466

Olmi, S., Millo, P., Piccoli, M., Garulli, G., Junior Nardi, M.,
Pecchini, F., Oldani, A., & Pirrera, B. (2021). Laparoscopic Treat-
ment of Incisional and Ventral Hernia. JSLS : Journal of the Soci-
ety of Laparoendoscopic Surgeons, 25(2), €2021.00007. https://
doi.org/10.4293/JSLS.2021.00007

Pechman DM, Cao L, Fong C, Thodiyil P, Surick B (2018)
Laparoscopic versus open emergent ventral hernia repair: uti-
lization and outcomes analysis using the ACSNSQIP data-
base. Surg Endosc 32(12):4999-5005. https://doi.org/10.1007/
s00464-018-6312-z

Rosen MJ, Krpata DM, Petro CC, Carbonell A, Warren J, Poulose
BK, Costanzo A, Tu C, Blatnik J, Prabhu AS (2022) Biologic
vs synthetic mesh for single-stage repair of contaminated ventral
hernias: a randomized clinical trial. JAMA Surg 157(4):293-301.
https://doi.org/10.1001/jamasurg.2021.6902

Boztepe O, Perin G, Balasubramanian S (2022) Comment on use
of biologic vs synthetic mesh for single-stage repair of contami-
nated ventral Hernias. JAMA Surg 157(9):854. https://doi.org/10.
1001/jamasurg.2022.1552

Harris HW, Primus F, Young C, Carter JT, Lin M, Mukhtar RA,
Yeh B, Allen IE, Freise C, Kim E, Sbitany H, Young DM, Hansen
S (2021) Preventing recurrence in clean and contaminated her-
nias using biologic versus synthetic mesh in ventral hernia repair:
the PRICE randomized clinical trial. Ann Surg 273(4):648-655.
https://doi.org/10.1097/SLA.0000000000004336

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://doi.org/10.1007/s10029-009-0525-y
https://doi.org/10.1016/j.jss.2018.07.034
https://doi.org/10.1016/j.jss.2018.07.034
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1007/s00464-019-06907-7
https://doi.org/10.1007/s00464-019-06907-7
https://doi.org/10.1007/s10029-009-0518-x
https://doi.org/10.1007/s10029-009-0518-x
https://www.agenas.gov.it/comunicazione/primo-piano/1149-edizione-2017-programma-nazionale-esiti-2017
https://www.agenas.gov.it/comunicazione/primo-piano/1149-edizione-2017-programma-nazionale-esiti-2017
https://www.agenas.gov.it/comunicazione/primo-piano/1149-edizione-2017-programma-nazionale-esiti-2017
https://doi.org/10.1016/j.cireng.2021.10.002
https://doi.org/10.1016/j.cireng.2021.10.002
https://doi.org/10.1016/j.suc.2018.01.008
https://doi.org/10.1007/s00464-017-5752-1
https://doi.org/10.1001/jamasurg.2013.1466
https://doi.org/10.1001/jamasurg.2013.1466
https://doi.org/10.4293/JSLS.2021.00007
https://doi.org/10.4293/JSLS.2021.00007
https://doi.org/10.1007/s00464-018-6312-z
https://doi.org/10.1007/s00464-018-6312-z
https://doi.org/10.1001/jamasurg.2021.6902
https://doi.org/10.1001/jamasurg.2022.1552
https://doi.org/10.1001/jamasurg.2022.1552
https://doi.org/10.1097/SLA.0000000000004336

	Minimally invasive approach to incisional hernia in elective and emergency surgery: a SICE (Italian Society of Endoscopic Surgery and new technologies) and ISHAWS (Italian Society of Hernia and Abdominal Wall Surgery) online survey
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusions
	Anchor 8
	Acknowledgements 
	References


