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Incisional hernias are common

Rate depends upon follow up:

Clinical vs CT follow up

Symptomatic vs asymptomatic

Duration

Wide variation reported

Emergency > elective
Contaminated > clean
Technical factors
Patient factors

Incisional Hernia (%)
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Colorectal surgery is a common cause

Incisional hernia after surgery for colorectal cancer: a population-based o Swed en C RC regist ry ~ 29000 cases

register study
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Fig.2 Gender vs cumulative incidence of incisional hernia Fig.3 Age vs cumulative incidence of incisional hernia Fig. 4 Operation time vs cumulative incidence of incisional hernia Fig. 5 BMI vs cumulative incidence of incisional hemia Fig. 6 Wound complication vs cumulative incidence of incisional hemia
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Colorectal surgery is a common cause
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Incidence and risk factors for incisional hernia and recurrence:

Retrospective analysis of the French national database

Benoit Gignoux® | Yves Bayon? | Damien Martin® | Raksmey Phan* |
Vincent Augusto? | Benjamin Darnis® | Marianne Sarazin*

Colorectal Disease. 2021:23:1515-1523.

* France-IHR 17% @ 5 years

Laparotomy for digestive surgery
72% small bowel / colon / rectum

~ 80% repaired < 2years
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Stop incisional hernia denial
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COMMENTARY

It is time for colorectal surgeons to stop incisional hernia denial

Jared Torkington

Department of Colorectal Surgery, University Hospital of Wales, Cardiff, UK

June's edition of Colorectal Disease sees the publication of a paper by
Gignoux and colleagues that could be recommended to all colorec-
tal surgeons to read and reflect upon [1]. It Is a retrospective analy-
sis of the French nationwide hospital database, the Programme de
Medicalisation des Systemes d'Informations (PMSI). The authors have
considered the incidence and risk factors for incisional hernia in over
400,000 laparotomies and the recurrence rate after subsequent repair.

The question many will be asking at this point is ‘Why is this
being published in a colorectal journal?' Indeed, in many healthcare
systems, hernia surgery is rapidly developing as a subspeciality of
general surgery, so incisional hernia repair will fall less and less to the
colorectal surgeon in the future. This specialization will undoubtably
reduce failure rates after primary repair of incisional hernia.

Interest in the prevention of incisional hernia has risen slowly in the
last few years, perhaps as a result of the advent of the small stitch as a
possible solution and the potential use of mesh [2]. However, what, if any,
is the role of the colerectal surgeon in the prevention of incisional hernia?

The data that Gignoux et al. present make sobering reading. The
headline, according to these French data, is that the risk of requir-
ing incisional hernia repair after any laparotomy is 5%. Clearly, the
risk of incisional hernia is much higher: this paper only collects data
on those that have been repaired. The actual incidence of incisional
hernia after laparotomy is likely to be at least three times as high
Let us put that another way: after any laparotomy 1 in 20 patients
will have an operation to fix an incisional hernia (with a variable level
of success). How many of us mention that at the time of taking of
informed consent? The shock comes when you notice that, of all the
patients in a cohort of the highest incidence of repair by procedure,
72% were following lower gastrointestinal surgery - over to us, the
colorectal surgeons.

There are some common myths that need dispelling. The first
is that incisional hernia is not a problem in colorectal surgery;
these data and others clearly demonstrate that itis [3]. The second
is that laparoscopic colorectal surgery prevents incisional hernia;
it does not, but transverse incisions do [3.4]. | think this may be
the most powerful argument in support of the use of intracorpo-
real anastomosis in right hemicolectomy to allow a Pfannenstiel
extraction site, but | digress. The third is that 4:1 is the magic su-
ture length to wound length ratio (SL:WL). Jenkins' rule, which all

© 2021 Association of Coloproctology of Great Britain and Ireland.

surgeons learn for exams, was based on a series to prevent burst
abdomen not incisional hernia [5]. In the STITCH study compar-
ing small bites with large bites, there was a significant difference
in incisional hernia at 1 year but the large bites (control) group
still had a mean SL:WL of 4:1 [6]. The European Hernia Society is
currently revising its guidelines on abdominal wall closure, and it

will be interesting to see the new recommendation on this rat
must surely be higher [4].

Incisional hernia in the 21st century remains a real problem
for both patients and healthcare systems. Prevention involves
recognizing the importance of a sound evidence-based closure
technique, reducing surgical site infection and perhaps, as we
learn more, identifying high-risk patients and modifying strategy
accordingly. It is time for colorectal surgeons to start owning the
problem of incisional hernia in our practice and doing more to pre-
vent it.

DATA AVAILABILITY STATEMENT
Data sharing is not applicable to this article as no new data were cre-
ated or analysed in this study.
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Stop incisional hernia denial

There are some common myths that need dispelling. The first
is that incisional hernia is not a problem in colorectal surgery;

these data and others clearly demonstrate that it is [3]. The second

is that laparoscopic colorectal surgery prevents incisional hernia;
it does not, but transverse incisions do [3,4].

Incisional hernia in the 21st century remains a real problem
for both patients and healthcare systems. Prevention involves
recognhizing the importance of a sound evidence-based closure
technique, reducing surgical site infection and perhaps, as we
learn more, identifying high-risk patients and modifying strategy
accordingly. It is time for colorectal surgeons to start owning the

problem of incisional hernia in our practice and doing more to pre-

| | vent it.




Abdominal wall closure
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For decades, opening and closing
the abdominal wall has been a rite of
passage for surgical training. This task
was often left to a more junior mem-
ber of the surgical team, as reward
for assisting with a long laparotomy.
Supervision of this task was variable.
Yet, closure of the abdominal wall is an
important step for the patient; the risk
is of incisional hernia, the commonest
major complication of a laparotomy,
with its attendant symptoms and
frequent need for further surgery.
Despite this, there is a noticeable
lack of research focusing on the opti-
mal method to close the abdominal
wall. Indeed, when the first European
Hernia Society (EHS) guidelines' on
the closure of the abdominal wall were
published in 2015, one of the few
strong recommendations to reduce
the risk of incisional hernia forma-
tion was to avoid the midline. Yet
the midline remains the main tech-
nique of access to the abdomen at
open surgery, and often for specimen
extracton after laparoscopic surgery.
Studies have been done on
suture type, absorbable versus non-
absorbable, rapidly versus  slowly
absorbable, mass versus layered clo-
sure, continuous versus interrupted,
and so on. However, many of the
prospective trials compared several
variables between the study arms,
and failed to monitor the technical
details of the suturing technique.
Indeed, in the 23 RCTs included in
the MATCH review?, there was no
evidence when using the same suture
or suture technique in both study arms
that any suture material was super-
ior to another, or that continuous

© 2019 BJS Socicry Lud
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suture was superior to interrupted
suture.

Tt is well recognized that closure
of the abdominal wall can fail, both
acutely, as in the so-called burst
abdomen, and more chronically, as an
incisional hernia. In the acute burst
abdomen, technical factors such as
failure of the suture knot are well
recognized, in addition to the possible
effects of abdominal hypertension.
‘When an incisional hernia develops,
surgeons are more likely to blame
the patdent, such as poor collagen,
obesity, smoking, steroid use and/or
cachexia, and perhaps not reflect on
their closure technique.

At the dme of publication, the
EHS guidelines noted the improved
results, in terms of reducing burst
abdomen, wound infection rate and
lower incisional hernia rate of the
small bite, small-stitch closure tech-
nique, first reported by Israelsson’s
group’. Still based on the old concept
of the 4:1 surure to wound length
ratio®, the use of a smaller suture
size with small bites of the linea alba
was revolutionary, but has not gained
rapid acceptance in surgical practice.
A second randomized trial from the
Netherlands® has confirmed some
of these findings in terms of fewer
incisional hernias, but no significant
reduction in wound infection rate or
the risk of burst abdomen. But, as
in many RCTS, the exclusion criteria
make generalization of the swudy’s
findings difficult. Both trials excluded
emergency surgery, as well as obese
patients — the group that perhaps has
the highest risk of incisional hernia. A
Danish group® used the small-stitch,

small-bite technique in a large series
of emergency midline laparotomies,
with a marked reduction in the rate
of burst abdomen compared with his-
torical controls. The use of so-called
near and far (Hughes) stitches has
also been described, but it too has not
become common practice. However,
the Hughes Abdominal Repair Trial
(HARTY is busy recruiting from cen-
tres throughout the UK, and its results
are awaited. Both arms of this trial’
use continuous large-bite, large-stitch
mass closure of the midline, with the
study arm also incorporating a series
of horizontal and two vertical mattress
sutures within a single non-absorbable
suture to the linea alba.

‘The superiority of mesh in inci-
sional hernia repair over suture repair
in terms of hernia recurrence is well
known. This has led to an active
interest in using mesh at the same
time as abdominal wall closure, espe-
cially in high-risk groups such as
those undergoing aortic aneurysm
surgery and obese patents, with
promising results®. To date, however,
mesh-augmented closure has been
compared with large-stitch, large-
bite closure, so it remains to be seen
what additional benefit mesh may
have in abdominal wall closure over
small-stitch, small-bite techniques. In
addition, what mesh and where should
it be sited are unanswered questions.

Effective healing of the abdom-
inal wall without incisional hernia
formadon is not just about suture
type or suture technique. Partcularly
when it comes to elective surgery,
improving exercise tolerance, treat-
ing sarcopenia, weight loss in the

B7S 2019; 106: 163-164

obese, stopping smoking, reducing
immunosuppression where possible,
along with other surgical interven-
tions to minimize wound infection
such as appropriate skin decontam-
ination, wound protection, wound
lavage and delayed skin closure, all
have a role to play. However, which
of these and other interventions have
the greatest contribution has not been
well studied. Although prehabilitation
has clear benefits for the patient’, this
has not in itself been shown to affect
incisional hernia rates to date.
Meticulous attention to surgical
technique remains important, not
just when in the abdomen, but also
when closing the abdominal wall.
Closing time is not coffee time! It is
an important part of the operation,
and the skin wound is the only bit
the padent actually gets to see. Sound
closure should be within the skills
of any abdominal surgeon, without
the need to resort to a closing team,
except in rare circumstances. Cur-
rent evidence points to small-bite,
small-stitch as the way ahead. Other
novel suture types'® may change this
view in years to come. At least a 4:1
stitch to wound ratio seems to be
important for both large- and small-
stitch/bite closure, so it makes sense
to measure this stitch to wound ratio
as a routine with every abdominal
wall closure, and document it in the
operation note. Indeed, in Professor

©2019 BJS Socicty Ld
Published by John Wiley & Sons Ltd

Closing time is not coffee time

Israelsson’s hospital, if the ratio is
less than 4:1 the only instrument
that the scrub nurse is allowed to hand
to the surgeon is a pair of scissors, to
cut the stitch out and start again.
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Closing time is not coffee time

Meticulous attention to surgical
technique remains important, not
just when in the abdomen, but also
when closing the abdominal wall.
Closing time is not coffee time!




Financial burden of incisional hernia is huge

Surmmary Stats: Elective Admissions
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GETTING IT RIGHT FIRST TIME -
THE FINANCIAL BURDEN WHEN
INCISIONAL HERNIAS GO AWRY
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An ounce of prevention is worth a pound of cure




Patient factors rarely amenable to modification

A Risk Model and Cost Analysis of Incisional Hernia After

e (Can not be Cha ngEd Elective Abdominal Surgery Based on 12,373 Cases

TABLE 3. Final Cox Proportional Hazards Regression and

Cancer pathways

Factor Weights for Development of Postoperative Incisional

Hernia (Ann Surg 2016;263:1010-1017)
. . Risk Hazard Ratio Risk
D|agnOS|S to su rgery —_ 31/62 Factor (95% CI) P Score
Hispanic or Native American 294 (1.76-4.90) <0.001 3
. Concurrent ostomy/fistula takedown — 2.76 (2.00-3.79) <0.001 3
PhyS|Ology Of the ade Wa” Recent chemotherapy 204 (153-2.71)  <0.001 2
Obesity 1.96 (1.57-246) <0.001 2
. Bariatric procedure 1.78 (1.19-2.66) 0.004 2
Woun d h eq | ing process History of alcohol abuse 174 (092-329) 0084 2
White 1.74 (1.35-2.25) <0.001 2
History of smoking 1.74 (143-2.11) <0.001 2
p History of liver disease 1. ISCI (1. 25 2()3} < 0.001 2
Acute inflammatory process 148 (1.10-1.98) 0.009 |
. . Partial colectomy 145 (1.14-1.83) 0.002 1
M3 Ny PEriop ris k fa ctors Small bowel resection 143 (107-192) 0014 1
History surgical wound complication 1.43 (1.10-1.86) 0.007 |
Concurrent ostomy creation 1.37 (1.05-1.79) 0.018 1
Malnutrition 1.33 (0.99-1.80) 0.056 |
Age =45 yr 1.26 (1.00-1.61) 0.050 1
Cardiovascular disease 0.76 (0.59-0.98) 0.039 0
Subtotal hysterectomy 0.58 (0.28-1.19) 0.141  N/A"
Normal weight 0.53 (0.39-0.71) <0.001 —1
Asian 049 (0.23-1.03) 0.061 —1
Benign gynecologic mass 043 (0.29-0.64) <0.001 —1

“Factor not weighted due to insignificant P. Harrell’s C=0.78.

CI indicates confidence interval; N/A, not applicable.




But technical factors are modifiable
T

o C a n b e C h a n e d « Patients with known nasal carriage of S. aureus * SAP should be administered within 120 min
g GLOBAL GUIDELINES should receive intranasal applications of before incision, while considering the half-life of
mupirocin 2% ointment with or without a the antibiotic.
FOR THE PREVENTION OF combination of chlorhexadine gluconate » Surgical hand preparation should be performed
S S | body wash. either by scrubbing with a suitable antimicrobial
m e a S U re S SURGICAL SITE INFECTION * Mechanical bowel preparation alone (without soap and water or using a suitable alcohol-based
the administration of oral antibiotics) should handrub before donning sterile gloves.
NOT be used in adult patients undergoing * Alcohol-based antiseptic solutions based on
T h e | NnC | S | on elective colorectal surgery. CHG for surgical site skin preparation should be
« In patients undergoing any surgical procedure, used in patients undergoing surgical procedures.
hair should either NOT be removed or, if * Adult patients undergoing general anaesthesia with
. absolutely necessary, should only be endotracheal intubation for surgical procedures
T h e S ut u re te C h n | q u e removed with a clipper. Shaving is strongly should receive 80% fraction of inspired oxygen
discouraged at all times, whether preoperatively intraoperatively and, if feasible, in the immediate
or in the operating room. postoperative period for 2—6 h.
. » Surgical antibiotic prophylaxis (SAP) should * Surgical antibiotic prophylaxis administration
R ein fo rceme nt be administered before surgical incision, should not be prolonged after completion of the
when indicated. operation.

Conditional guideline recommendations

Plastic adhesive incise drapes with or without antimicrobial properties should not be used for the purpose of
preventing SSI.

Adhesive drapes

Consider the use of wound protector devices in clean-contaminated, contaminated and dirty abdominal surgical

Wound protectors
p procedures for the purpose of reducing the rate of SSI.

Saline wound There is insufficient evidence to recommend for or against saline irrigation of incisional wounds for the purpose

irrigation of preventing SSI.

Povidone iodine Consider the use of irrigation of the incisional wound with an aqueous povidone iodine solution before closure
irrigation for the purpose of preventing SSI, particularly in clean and clean-contaminated wounds.

ULl NI Ts 1M Antibiotic incisional wound irrigation before closure should not be used for the purpose of preventing SSI.

Y % World .Hea_lth Neg pressure Prophylactic negative pressure wound therapy may be used on primarily closed surgical incisions in high-risk
\‘l! !y Organization wound therap wounds and, taking resources into account, for the purpose of preventing SSI.
LY
i Coated sutures Triclosan-coated sutures may be used for the purpose of reducing the risk of SSI, independent of the type of

surgery.
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Abstract

Background The material and the surgical technique used
to close an abdominal wall incision are important deter-
minants of the risk of developing an incisional hernia.
Optimising closure of abdominal wall incisions holds a
potential to prevent patients suffe
nias and for important costs sav in health care.
Methods The European Hernia Society formed a Guide-
lines Development Group to provide guidelines for all
surgical specialists who perform abdominal incisions in
adult patients on the materials and methods used to close
the abdominal wall. The guidelines were developed using
the Grading of Recommendations Assessment, Develop-

om incisional her-

Meeting presentation: The EHS guidelines on the closure of
abdominal wall incisions were presented during the 36th Annual
Congress of the European Heria Society in Edinburgh on May 31st
2014

Electronic supplementary material The online version of this
article (doi: 10.1007/510029-014-1342-5) contains supplementary
material, which is available to authorized users.
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ment and Evaluation (GRADE) approach and methodo-
logical guidance was taken from Scottish Intercollegiate
Guidelines Network (SIGN). The literature search included
publications up to April 2014. The guidelines were written
using the AGREE II instrument. An update of these
guidelines is planned for 2017,

Results  For many of the Key Questions that were studied
no high quality data was detected. Therefore, some strong
recommendations could be made but, for many Key
Questions only weak recommendations or no recommen-
dation could be made due to lack of sufficient evidence.
Recommendations  To decrease the incidence of incisional
hernias it is strongly recommended to utilise a non-midline
approach to a laparotomy whenever possible. For elective
midline incisions, it is strongly recommended to perform a
ue and to avoid the use of rapidly
absorbable sutures. It is sted using a slowly absorbable
monofilament suture in a single layer aponeurotic closure
technique without separate closure of the peritoneum. A
small bites technique with a suture to wound length
(SL/WL) ratio at least 4/1 is the current recommended

continuous suturing techni
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Incision planning

Risk Ratio
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Study or Subgroup Events Total Weight

Risk Ratio
M-H, Random, 95% CI

Chan 1992
Cax 1986
Ellis 1984
Guillou 1980
Kendall 1991

5 23
20 198
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0 27
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11.7%
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Figure 4 A Forrest plot comparing the hernia rate in midline incisions versus paramedian incisions.
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Figure 5 A Forrest plot comparing the hernia rate in midline incisions versus transverse
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Suture technique - small bite closure

Arch Surg, 2009 Mow, 144(11).1056-59. doi. 10.1001/archsurg. 2009, 185,

Effect of stitch length on wound complications after closure of midline incisions: a randomized controlled trial.
Millbourn D‘: Cenqiz ¥, lsraslsson LA,

Tahle 2. Wound Complications Related o Slitch Length

Stitch Length -
| |
Complication Long Short Value®
Wound dehiscence, 1/381 (0.3) 356 =94

No. (%) of patients
Surgical site infection, 30343 (102)  17/326 (5.2)

Incisional hernia, 48/272 (18.0) 144250 (5.6) < .01
Mo. (%)




Suture technique - small bite closure

Small bites versus large bites for closure of abdominal
midline incisions (STITCH): a double-blind, multicentre,
randomised controlled trial

609 patients assessed for eligibility

49 excluded
20 did not meet inclusion
criteria perioperatively*
3 withdrew informed consent
2 perioperative deaths
24 for other reasonst

A

A

560 randomly assigned

-

284 allocated to large bites

v

284 received allocated intervention
43 had relaparotomy within 1year
38 died within 1year

—» 7 lost to follow-up

A

277 included in primary outcome analysis

v

Eva B Deerenberg®, Joris | Harlaar*, Ewout W Steyerberg, Harold E Lont, Helena C van Doorn, Joos Heisterkamp, Bas PL Wijnhoven,
Willem R Schouten, Huib A Cense, Hein BAC Stockmann, Frits | Berends, F Paul HLJ Dijkhuizen, Roy S Dwarkasing, An P Jairam,
Gabrielle H van Ramshorst, Gert-Jan Kleinrensink, Johannes Jeekel, Johan F Lange

Lancet 2015; 386: 1254-60

276 allocated to small bites

v

274 received allocated intervention
2 did not receive allocated intervention
because of fragile fascia
41 had relaparotomy within 1year
26 died within 1year

—»| 8lostto follow-up

y

268 included in primary outcome analysis

Large bites group ~ Small bites group
(n=284) (n=276)

Sex

Male 139 (49%) 137 (50%)

Female 145 (51%) 139 (50%)
Age (years) 63 (54-71) 62 (53-72)
BMI (kg/m?)* 24(22-27) 24 (22-27)
Smoking 65 (23%) 77 (28%)
Diabetes mellitus 39 (14%) 29 (11%)
COPD 27 (10%) 44 (16%)
Cardiovascular disease 116 (41%) 101 (37%)
Corticosteroid use 18 (6%) 28 (10%)
Non-incisional herniast 34 (12%) 37 (13%)
Aneurysm abdominal aorta 12 (4%) 13 (5%)
Previous laparotomy 43 (15%) 49 (18%)
ASA classification

1 58 (20%) 61 (22%)

2 183 (64%) 162 (59%)

=3 43 (15%) 53 (19%)
Preoperative chemotherapy 75(26%) 62 (22%)
Preoperative radiotherapy 55(19%) 59 (21%)
Type of surgery

Gynaecological 41 (14%) 41 (15%)

Upper gastrointestinal 89 @1%) 74 (27%)

Lower gastrointestinal 133 (47%) 140 (51%)

Vascular 21 (7%) 21 (8%)

Large bites Small bites pvalue
group (n=284) group (n=276)
Patients with postoperative 129 (45%) 125 (45%) 1.000
complications
lleus 33 (12%) 28 (10%) 0-590
Pneumonia 40 (14%) 35 (13%) 0710
Cardiac event 30 (11%) 25(9%) 0-573
Surgical site infection* 68 (24%) 58 (21%) 0-419
Superficial incisional 33 (12%) 23 (8%) 0-207
Deep incisional 12 (4%) 8 (3%) 0-496
Organ or space 23 (8%) 27 (10%) 0-554
Burst abdomen 2 (1%) 4 (1%) 0-444
Length of hospital stay 14 (24) 15(35) 0-585
(days)
Incisional hernia @ 1 year 57 (21%) 5(13%) 0.022




Suture technique - small bite closure

Effects of the short stitch technique for midline
abdominal closure on incisional hernia (ESTOIH):

randomized clinical trial

Enrolment

Randomization

‘ Allocation

Analysis

‘ 1507 patients assessed for eligibility |

1082 excluded
1071 not meeting inclusion criteria

11 violation of intra-operative

inclusion criteria

y
‘ 425 randomly assigned ‘

!

215 allocated to short stitches

A 4

215 received allocated intervention
16 re-laparotomies within 1 year
3 due to burst abdomen
5 died within 1 year
9 withdrawn consent

—b{ 5 lost to follow-up |

v

210 included in primary outcome analysis

|

‘ 210 allocated to long stitches

A 4

210 received allocated intervention
28 re-laparotomies within 1 year
10 due to burst abdomen
10 died within 1 year
3 withdrawn consent

—b{ 6 lost to follow-up ‘

‘ 204 included in primary outcome analysis

René H. Fortelny™*, Dorian Andrade® Malte Schirren® ([8), Petra Baumann®, Stefan Ried!®, Claudia Reisensohn®, Jan Ludolf Kewer®,
Jessica Hoelderle®, Andreas Shamiyeh’, Bettina Klugsberger’, Theo David Maier?, Guido Schumacher®, Ferdinand Kockerling®®,
Ursula Pession™, Anna Hofmann' and Markus Albertsmeier” ([3)

Table 4 Multiple logistic regression models for incisional hernia
and the combined endpoint of incisional hernia and burst
abdomen

OR (95% c.1.) P value

Incisional hernia
Stitch group: long stitches versus
short stitches

Incisional hernia or burst abdomen
Stitch group: long stitches versus
short stitches
BMI: > 30 kg/m? versus < 30 kg/m”

1.974 (0.771-5.052) 0.156

2.545 (1.174-5.519) 0.020

2.813 (1.174-6.736) 0.018

BJS, 2022, 109, 839-845



Small bite closure — EHS

KQ3 What is the preferred strategy for closing a laparotomy?
Statement: In the available studies of acceptable quality, no
superlority of one specific suture material or continuous versus
interrupted technique could be shown. The combination of a
continuous small-bites suturing technique with a slowly
absorbable suture reduces the risk of incisional hernia.
Recommendation: A continuous small-bites suturing technique
with a slowly absorbable suture 1s suggested for closure of
elective midline incisions. -
Quality of evidence: XX00 (low) R
Strength of recommendation: Weak incisiosfom e European and Ameican

Hernia Societies




Small bite closure — widely adopted?

CIPHER

STUDY

Surgery 170 (2021) 140145

Proposed comparisons of surgical technique items for primary outcome analyses

Contents lists available at ScienceDirect

SURGERY

Surgery

Ratio Excluded

1.27 2%

. Surgical technique item Comparison Percentage

journal homepage: www.elsevier.com/locate/surg

Hernia Intended type of access used; n (%)

Small bites technique for midline laparotomy closure: From theory to [ ) |
practice: Still a long way to go i

Minimally invasive 72% 1:
Open 26%

José Antonio Pereira Rodriguez, PhD*"" Sara Amador-Gil, MD",
Alejandro Bravo-Salva, MD*®, Blanca Montcusi-Ventura, MD?, J.J. Sancho-Insenser, PhD><,
Miguel Pera-Romén, PhD*¢, Manuel Lépez-Cano, PhD?

* Department of General and Digestive Surgery, Hospital Universitario del Mar, Parc de Salut Mar, Barcelona, Spain
" Department of Experimental and Healch Sciences, Universitat Pompeu Fabra, Barcelona

© Department of Surgery, Universitat Auténoma de Barcelona

9 pepartment of Generul and Digestive Surgery, Hospital Valle de Hebron, Barcelona

Colon (descending/sigmoid)
lleum 45%

Preserved with pen 74% 1:
Preserved with suture

Cruciate or linear
Circular 11%

Linear (horizontal/vertical)
Cruciate 42%

Other than port site 44% 1:
At port site

ARTICLE INFO ABSTRACT

Article history:
Accepted 5 December 2020
Available online 15 January 2021

Background: The closure technique of the abdominal wall is a key factor in the development of indisional
hernia. Our aim was to implement a protocol for closure of median laparotomy, to evaluate the grade of
implementation, as well as to assess the results and safety of the technique.
Methods: A series of formative activities to implement the small bites technique for closure of median
laparotomy in elective operations were designed. After 1 year, a survey was conducted on knowledge and
use of the technique. Prospective compilation of data of all median laparotomy in elective operations and
their follow-up was done for 1 year. The incidence of incisional hemia depending on the fulfilment of the
protocol was compared.
Results: A total of 74 surgeons participated in the activities. All the participants accomplished the
technique perceiving low difficulty (1.9/10). After 1 year, 44 surgeons answered the survey; 95% stated
that they knew the small bites technique and used it always or almost always, but only 52% performed
the calculation of the suture length and the incision length ratio. A total of 114 median laparotomy in
elective operations were analyzed; among them, 30.7% were cosed with small bites presenting a lower
frequency of incisional hernia and burst abdomen (small bites 3.6% vs large bites 12.1%; odds ratio 1.30;
confidence interval, 0.992-1711; P —.20).
Conclusion: The measures were effective for learning, but education alone was not enough to implement
the technique in the real scenario. Small bites technique is reproducible, has no risks, and provides low
incidence of incisional hernia. More incentives and actions are needed to improve laparotomy closure.
@ 2020 Elsevier Inc. All rights reserved.

Introduction Based on these findings, the European Hernia Society (EHS)

provided some recommendations, including the SB technique

The closure technique of laparotomy incisions seems to be a key
factor in the development of incisional hernia (IH).! In the past few
vears, experimental studies using the short stitch or the small bites
(SB) technique during the closure of midline laparotomy incisions
have shown an increased tensile strength than the large bites (LB)
technique.” These findings have been verified by randomized
clinical trials with a decrease in IH incidence™ and, moreover,
fewer wound infections.

* Reprint requests: José Antonio Pereira Rodriguez, PhD, Department of Surgery,
Parc de Salut Mar, Barcelona, Spain, Passeig Maritim 25-29, 08003, Barcelona, Spain.
E-mail address: jpereira@parcdesalutmar.cat (JA. Pereira Rodriguez);
Twitter: @hos pitaldelmar

hitps:/[doi.org/10.1016/jsurg 2020.12.007
0039-6060/0 2020 Elsevier Inc. All rights reserved.

during the midline laparotomy closure in elective surgery (MLE)
context and prophylactic mesh placement in high-risk patients® to
reduce the incidence of IH. Nevertheless, these suggestions have
not been generalized, and there is reluctance and difficulty in their
implementation.” ® Furthermore, recent studies have revealed the
variation in abdominal wall closure among surgical specialties,
displaying the need for “pedagogy” in different aspects of abdom-
inal wall closure between specialties performing laparotomies.”

We hypothesize that the implementation of measures to
improve closure in MLEs can improve the closure technique among
surgeon’s decreasing the incidence of IH in low-risk patients.

The aim of this study was to implement protocolized measures,
following the recommendations of the EHS, to update and unify the

Closure of deep layer; n (%)

Large bite closure
Small bite closure
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Based on these findings, the European Hernia Society (EHS)
provided some recommendations, including the SB technique
during the midline laparotomy closure in elective surgery (MLE)
context and prophylactic mesh placement in high-risk patients® to
reduce the incidence of IH. Nevertheless, these suggestions have
not been generalized, and there is reluctance and difficulty in their
implementation.” ® Furthermore, recent studies have revealed the
variation in abdominal wall closure among surgical specialties,
displaying the need for “pedagogy” in different aspects of abdom-
inal wall closure between specialties performing laparotomies.”

We hypothesize that the implementation of measures to
improve closure in MLEs can improve the closure technique among
surgeon’s decreasing the incidence of IH in low-risk patients.

The aim of this study was to implement protocolized measures,
following the recommendations of the EHS, to update and unify the

Preserved with pen
Preserved with suture

Cruciate or linear
Circular

Linear (horizontal/vertical)
Cruciate

Other than port site
At port site

Closure of deep layer; n (%)

Large bite closure
Small bite closure

Surgeons self report that ~¥40% of all midline incisions closed small bites



Small bite closure — more complex?

Optimized wound closure using a biomechanical abdominal
model

G. M. Cooney!, A. Kiernan?, D. C. Winter?? and C. K. Simms! B7S 2018; 105: 395-400

Porcine abdominal

I expansion I

Oversized
balloon

T

Air supply

Interbite stretch across width ()

a Container for model b Cross-section of model

4 6
Bite separation (mm) 2 2 4 Bite width (mm)

Fig. 3 Mean stretch (1) across the incision versus bite separation and bite width for pressures of 5, 10, 15 and 20 kPa. Best-fit surfaces are

Infraumbilical also shown
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2 Fig. 4 Percentage increase in mean stretch (defect vervus no defect) for different combinations of bite separation and bite width
€ Abdominal wall and suture placement d Overall set-up [separation, width]. Values are mean(s.d.)



Suture technique - NIHR HART Trial

Hughes Abdominal Repair Trial (HART) - @
Abdominal wall closure techniques to

reduce the incidence of incisional

hernias: study protocol for a randomised
controlled trial Cornish et al. Trials (2016) 17:454

J. Cornish', R. L. Harries', D. Bosanquet', B. Rees’, J. Ansell’, N. Frewer', P. K. Dhruva Rao', C. Parry’, R. Ellis-Owen’,
S. M. Phil\ip51, C. Morris, J. Horwood1, M. L. Daw‘esw, M. M. Daviesw, R. Hargestw, 7. Davies', ). HiItonE, D. HarrisE,

A. Ben-Sassi*, R. Rajagopal®, D. Hanratty®, S. Islam’, A. Watkins’, N. Bashir’, S. Jones®, |. R. Russell’,

J. Torkington"'® and on behalf of the HART Trial Management Group Fig. 2 Hughes Abdominal Repair Trial (HART) study design

Ve

h e ——
:::\ L L —— )
"‘_*IE-':,:‘,;:"

Fig. 1 Diagram showing the Hughes closure method, using a combination of standard mass closure with a series of horizontal and two vertical
mattress sutures within a single suture. When the sutures are pulled to close the defect, the sutures lie both across and along the incision

-




Suture technigue

Hughes Abdominal Repa

Primary objective

To compare the clinical incidence of incisional hernias over one year following
colorectal cancer surgery between the Hughes and standard mass closure

Secondary objectives Tertiary objectives
e Quality of Life * 5 year data for incisional hernia
e Cost-effectiveness * 5 year data for Quality of Life
 Burstabdomen * CT and CE comparison

 Risk factors

With kind permission from Prof Jared Torkington



Suture technique

Incisional hernia following colorectal cancer surgery
according to suture technique: Hughes Abdominal

Repair Randomized Trial (HART) R e
I S
n=401 n=401

Age (mean) 69 70

Gender (M:F) 65:35

BMI (mean) 27.3 27.0

Smokers 31 (7.7%) 37 (9.2%)

Stoma formation 35% 31%

Open surgery

Lap converted

171 (42.6%)

70 (17.5%)

151 (37.7%)

59 (14.7%)




@i Suture technique

Incisional hernia following colorectal cancer surgery
according to suture technique: Hughes Abdominal

. . . BJS, 2022, 1-8
Repair Randomized Trial (HART) S
Table 2 Incisional hernia incidence by clinical examination in Table 5 Logistic regression model of factors influencing
each group incisional hernia formation at 1 and 2 years
Hughes closure Standard mass closure Year1 Year 2
1 year 50 of 339 (14.8) 57 of 333 (17.1) OR p OR p
2 years 78 of 271 (28.7) 84 of 264 (31.8)
Hughes closure 0.73 (0.48, 1.12) 0.165 0.79 (0.54, 1.17) 0.235
Values aren (%). Age 1.03 (1.01, 1.05) 0.009 1.02 (1.00, 1.04) 0.023
Male sex 1.72 (1.07,2.77) 0.027 1.48 (0.98, 2.27) 0.070
. . . . BMI 1.05(1.01, 1.10) 0.053 1.07 (1.02, 1.10) 0.002
Incisional hernia by CT in each group Radiotherapy use __ 3.80 (1.37, 9.45) 0.010 3.30 (1.20,9.02) 0.020
Hughes closure standard Mass Closure POSSUM 0.99 (0.95, 1.03) 0.692 1.03 (1.00, 1.08) 0.034
SF-12%: PCS 0.96 (0.92, 1.00) 0.054 0.97 (0.93,1.01) 0.096
1 year 158 (47.0%) 165 (47.8%) (baseline)
Emergency 2.46 (1.07,5.68) 0.034 2.16(0.90, 5.19) 0.084

admission



Mesh reinforcement




PRIMA Trial

Prevention of incisional hernia with prophylactic onlay and Total (n=480) Primarysuture Onlay mesh  Sublay mesh
sublay mesh reinforcement versus primary suture only in e ey e
midline laparotomies (PRIMA): 2-year follow-up of a Men 292 (61%) 68 (64%) 116 (62%) 108 (58%)
multicentre, double-blind, randomised controlled trial Women 188(39%)  39(36%) 72 (38%) 77 (42%)
Age (years) 645 (11-2) 65-2 (10-5) 64-2 (12-3) 64-4 (10-4)
Lancet 2017; 390: 567-76 BMI (kg/m2) 306 (53) 29-8 (4.-4) 30-8 (5.9) 308 (5°2)
Smoking 102 (21%) 17 (16%) 41 (22%) 44 (24%)
Diabetes mellitus 94 (20%) 19 (18%) 36 (19%) 39 (21%)
498 patients enrolled COPD 52 (11%) 9 (8%) 24 (13%) 19 (10%)
ASA
18 excluded | 44.(9%) 10 (9%) 21 (11%) 13(7%)
8 no midline incision Il 234 (49%) 55 (51%) 90 (48%) 89 (48%)
b endy incionml b pesent & 150G1%)  35(3%) S4Q9%)  61(33%)
4other* v 6 (1%) 1(1%) 3(2%) 2 (1%)
Unspecified 46 (10%) 6 (6%) 20 (11%) 20 (11%)
v Previous midline incision 21 (4%) 3(3%) 10 (5%) 8 (4%)
480 randomised Other hernia 50 (10%) 13 (12%) 19 (10%) 18 (10%)
150 AAA Type of operation
330BMI 227 kg/m* Vascular 159 (33%) 39 (36%) 64 (34%) 56 (30%)
Upper gastrointestinal 65 (14%) 18 (17%) 22 (12%) 25 (14%)
v v ¢ Lower gastrointestinal 162 (34%) 29 (27%) 67 (36%) 66 (36%)
107 primary suture 188 onlay mesh reinforcement 185 sublay mesh reinforcement Hepatobiliary and pancreatic 21 (4%) 3(3%) 8 (4%) 10 (5%)
37 AAA (18 no mesh) (27 no mesh) Gynaecological 66 (14%) 15 (14%) 24 (13%) 27 (15%)
70 BMI 227 kg/m? 61AAA 52 AAA
127 BMI 227 kg/m? 133BMI 227 kg/m? Urological 7 (1%) 3(3%) 3(2%) 1(<1%)




PRIMA Trial

Incidence (%)

Odds ratio (95% Cl)

p value

All patients with follow-up to 2 years (n=480)

Primary mesh reinforcement vs primary suture®

59/373 (16%) vs 33/107 (30%)

0-45 (0-27-0-77)

0-003

Onlay mesh reinforcement vs primary suture*

Sublay mesh reinforcement vs primary suture®

Onlay mesh reinforcement vs sublay mesh reinforcementt
Abdominal aortic aneurysm (n=150)

Primary mesh reinforcement vs primary suture®

Onlay mesh reinforcement vs primary suture®

Sublay mesh reinforcement vs primary suture®

Onlay mesh reinforcement vs sublay mesh reinforcementt
BMI =27 kg/m2 (n=330)

Primary mesh reinforcement vs primary suture”

Onlay mesh reinforcement vs primary suture®

Sublay mesh reinforcement vs primary suture®

Onlay mesh reinforcement vs sublay mesh reinforcementt

25/188 (13%) vs 33/107 (30%)
34/185(18%) vs 33/107 (30%)
25/188 (13%) vs 34/185 (18%)

20/113 (17%) vs 16/37 (43%)
10/61 (16%) vs 16/37 (43%)
10/52 (19%) vs 16/37 (43%)
10/61 (16%) vs 10/52 (19%)

38/260 (15%) vs 16/70 (23%)
(23%)

)
15/127 (12%) vs 16/70
23/133 (17%) vs 16/70 (23%)
)

(
(
(
(

15/127 (12%) vs 23/133 (17 %)

0-37 (0-20-0-69)
0-55 (0-30-1-00)
1.39 (0-73-2-65)

0-29 (0-12-0-67)
0-27 (0-10-071)
0-36 (0-13-0-93)
1.04 (0-32-3-39)

0-58 (0-29-1-19

)
0-47 (0-21-1-06)
072 (0:32-1-60)

)

1:62(073-3-63

Primary mesh reinforcement comprises both onlay and sublay mesh reinforcement. *Intention-to-treat analysis. fPer-protocol analysis.

0-0016
0-05
0-31

0-004
0-008
0-03
0-95

0-14
0-07
0-42
0-24

Table 2: Incidence of incisional hernia in all patients with 2-year follow-up and by subgroups

Lancet 2017; 390: 567-76




PRIMA Trial

Incidence (%)

Odds ratio (95% Cl)

p value

All patients with follow-up to 2 years (n=480)
Primary mesh reinforcement vs primary suture®
Onlay mesh reinforcement vs primary suture*

Sublay mesh reinforcement vs primary suture®

59/373 (16%) vs 33/107 (30%)
25/188 (13%) vs 33/107 (30%)
34/185(18%) vs 33/107 (30%)

0-45 (0-27-0-77)
0-37 (0-20-0-69)
0-55 (0-30-1-00)

0-003
0-0016
0-05

Onlay mesh reinforcement vs sublay mesh reinforcementt

25/188 (13%) vs 34/185 (18%)

1:39 (0-73-2-65)

0-31

Abdominal aortic aneurysm (n=150)

Primary mesh reinforcement vs primary suture®
Onlay mesh reinforcement vs primary suture®
Sublay mesh reinforcement vs primary suture®

Onlay mesh reinforcement vs sublay mesh reinforcementt

20/113 (17%) vs 16/37 (43%)
10/61 (16%) vs 16/37 (43%)
10/52 (19%) vs 16/37 (43%)
10/61 (16%) vs 10/52 (19%)

0-29 (0-12-0-67)
0-27 (0-10-0-71)
0-13-0-93)

0-36 (
1.04 (0-32-3:39)

0-004
0-008
0-03
0-95

BMI =27 kg/m2 (n=330)

Primary mesh reinforcement vs primary suture”

38/260 (15%) vs 16/70 (23%)

0-58 (0-29-1-19

0-14

Onlay mesh reinforcement vs primary suture®
Sublay mesh reinforcement vs primary suture®

Onlay mesh reinforcement vs sublay mesh reinforcementt

(
(23%)

)
15/127 (12%) vs 16/70
23/133 (17%) vs 16/70 (23%)
)

(
(
(
(

15/127 (12%) vs 23/133 (17 %)

)
0-47 (0-21-1.06)
072 (0:32-1-60)

)

1:62(073-3-63

Primary mesh reinforcement comprises both onlay and sublay mesh reinforcement. *Intention-to-treat analysis. fPer-protocol analysis.

0-07
0-42
024

Table 2: Incidence of incisional hernia in all patients with 2-year follow-up and by subgroups

Lancet 2017; 390: 567-76




PRIMA Trial

Incidence (%) Odds ratio (95% Cl) value
All patients with follow-up to 2 years (n=480)
Primary mesh reinforcement vs primary suture® 59/373 (16%) vs 33/107 (30%) 0-45 (0-27-0-7 @003
Onlay mesh reinforcement vs primary suture* 25/188 (13%) vs 33/107 (30%) 0-0016
Sublay mesh reinforcement vs primary suture® 34/185(18%) vs 33/107 (30%) 0-05
Onlay mesh reinforcement vs sublay mesh reinforcementt 25/188 (13%) vs 34/185 (18% 031
Abdominal aortic aneurysm (n=150)
Primary mesh reinforcement vs primary suture® 0-29 (0-12-0-67) 0-004
Onlay mesh reinforcement vs primary suture® 0-27 (0-10-0-71) 0-008
Sublay mesh reinforcement vs primary suture® 0-36 (0-13-0-93) 0-03
Onlay mesh reinforcement vs sublay mesh reinforcementt 16%) vs 10/52 (19%) 1.04 (0-32-3-39) 0-95
BMI =27 kg/m2 (n=330)
Primary mesh reinforcement vs primary su 38/260 (15%) vs 16/70 (23%) 0-58 (0-29-1-19) 0-14
Onlay mesh reinforcement vs prima 15/127 (12%) vs 16/70 (23%) 0-47 (0-21-1-06) 0-07
Sublay mesh reinforcement vs 23/133 (17%) vs 16/70 (23%) 0-72 (0-32-1-60) 0-42
Onlay mesh reinforcgiment\@su 15/127 (12%) vs 23/133 (17%) 1:62(0-73-3-63) 0-24

Primary mesh reinforcem ses both onlay and sublay mesh reinforcement. *Intention-to-treat analysis. fPer-protocol analysis.

Table 2: Incidence of incisional hernia in all patients with 2-year follow-up and by subgroups

Lancet 2017; 390: 567-76




Mesh prophylaxis —the answer?

Prophylactic Mesh After Midline Lapar otomy: Evidence is Martijn Depuydt' @ - Mathias Allaeys' - Luis Abreu de Carvalho' - Aude Vanlander'
] orld J Surg ] 1
Out There, bUt Why dO SurgeonS HeSltatE? Kftpi::licj.o;gll(}.l(]07/5[)(]2()8-(]2()-(}5898-0 Frederik Berrevoet

PMR PS Odds Ratio Odds Ratio

Study or Subgroup Events Total Ewvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

aho-Ryiaetal, 2013 1 32 9 32 3.3% 0.08 [0.01, 0.70)

Bali etal., 2015 0 20 6 20 2.4% 0.05[0.00,1.04)

Bevis etal., 2010 5 40 16 45  49% 0.26 [0.08, 0.79) ==

Caro-Tarrago etal,, 2019 2 80 30 80 10.9% 0.04 [0.01,0.19) —

El-Khadrawy et al., 2009 1 20 3 20 1.1% 0.30[0.03, 3.15)

Garcia-Urena et al,, 2015 6 53 17 54 5.6% 0.28(0.10,0.77] —

Glauseretal., 2019 26 95 46 88 13.0% 0.34[0.19, 0.64) =

Gutierrez De La Pena et al., 2003 0 44 5 44 2.0% 0.08 [0.00, 1.51]

Jairametal, 2017 59 373 33 107 161% 0.42[0.26, 0.69) ==

Kohleretal., 2018 5 69 15 81 4.8% 0.34[0.12,1.00) =—

Muysoms etal, 2016 0 56 16 58 6.0% 0.02 [0.00, 0.39]

Pans etal., 1998 33 144 41 144 11.8% 0.75[0.44,1.27) =1

Pizzaetal., 2020 3 45 11 47 3.7% 0.23 [0.06, 0.90) —_— |

Sarretal, 2014 32 185 38 195 11.4% 0.86 [0.51, 1.45) ==

Strzelczyk et al., 2006 0 36 8 38 3.0% 0.05[0.00, 0.89)

Total (95% Cl) 1292 1053 100.0%  0.37[0.30, 0.46] 4

Total events 173 294

Heterogeneity: Chi*= 36.84, df=14 (P = 0.0008), F=62% t t t t

Test for overall effect: Z=8.87 (P < 0.00001) 0002 Favo?.l.:s PMR1 Favou:soPS g
Fig. 2 Forest plot of the OR for IH incidence after laparotomy, based on RCT-studies




Mesh prophylaxis —the answer?

Prophylactic Mesh After Midline Lapar otomy: Evidence is Martijn Depuydt' @ - Mathias Allaeys' - Luis Abreu de Carvalho' - Aude Vanlander'
] orld J Surg ] 1
Out There, bUt Why dO SurgeonS HeSltatE? Kftpi::licj.o;gll(}.l(]07/5[)(]2()8-(]2()-(}5898-0 Frederik Berrevoet

PMR PS Odds Ratio Odds Ralio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

abo-Ryiaetal, 2013 5 32 5 32 50% 1.00 [0.286, 3.86]

Balietal., 2015 0 20 0 20 Not estimahle

Bevis etal, 2010 2 40 2 45 2.1% 1.13[0.15,8.43)

Caro-Tarrago et al, 2019 10 80 9 80 9.4% 1.13[0.43,2.94) ——

El-Khadrawy et al., 2009 2 20 4 20 4.3% 0.44 [0.07,2.76]

Garcia-Urena et al,, 2015 10 53 18 54 17.3% 0.47[0.19,1.13] —

Glauseretal, 2019 4 95 1 88 1.2% 3.82[0.42, 34.89]

Gutierrez De La Pena et al,, 2003 1 44 1 44 1.2% 1.00[0.06, 16.51]

Jairametal,, 2017 44 373 14 107 229% 0.89[0.47,1.69) —

Kohleret al., 2018 11 69 18 69 181% 0.54 [0.23,1.24] —

Muysoms et al., 2016 1 56 3 58 3.5% 0.33[0.03,3.30]

Pans etal., 1998 5 144 4 144 46% 1.26 [0.33,4.79] —E—

Pizzaetal, 2020 3 50 3 50 3.4% 1.00[0.19,5.21]

Sarretal, 2014 22 185 7 195 7.2% 3.62[1.51,8.70] —

Total (95% Cl) 1261 1006 100.0% 1.00 [0.74, 1.35] Ees

Total events 120 89

Heterogeneity. Chi*=16.61,df=12 (P =0.16), = 28% ) t t i

Test for overall effect. Z=0.00 (P =1.00) o1 Foélours PMRﬂ Favours P1SU L
Fig. 4 Forest plot of the OR for post-operative infection (SSI and mesh), based on RCT-studies




Mesh position for hernia prophylaxis after midline laparotomy: A
systematic review and network meta-analysis of randomized clinical trials

Amarit Tansawet

a,b

Which technique of placement?

, Pawin Numthavaj® , Suphakarn Techapongsatorn

Chumpon Wilasrusmee °, John Attia ¢ Ammarin Thakkinstian "

International Journal of Surgery 83 (2020) 144-151

a,b
b

a) OM versus PSC

Overall

Heterogeneity: T2 = 0.04, |* = 39.36%, H* = 1.65

Testof 8 =8: Q(2) = 3.30, p=0.19
Testof 6 = 0: 2.65, p=0.01

Random-effects DerSimonian-Laird madel

061 (0.42, 0.88)

oM PSC Risk Raio  Weight
Study Yes No Yes No with 95% CI (%)
Pefia, 2003 0 44 5 39 -— -0.09[0.01, 1.60] 516
Bali, 2015 0 20 6 14 ~ 0.08[0.00, 1.28] 5.34
Garcia-urefa, 2015 6 47 17 a7 ——| 036[0.15 0.84] 27.23
Jairam, 2017 25 163 33 74 - | o043[0.27, 0.68] 38.39
Garo-tarago, 2019 4 76 87 48 —a— 0.11[0.04, 0.29] 23.88
Overall e 0.25[0.12, 0.50]
Heterogeneity: 12 = 0.27, 12 = 50.41%, H2 = 2.02
Test of 8, = 0; Q(4) = 8.07, p = 0.02
Testof 8 =0:z=-3.95,p=0.00
0008 003 0125 05
Random-effects DerSimonian-Laird model
b) RM versus PSC
RM PSC Risk Ratio Weight
Study Yes No Yes No with 95% CI (%)
Strzelozyk, 2006 0 36 8 30 4-—%—-0.05[ 0.00, 1.04] 575
Bevis, 2010 5 32 16 27 B 0.36(0.15, 0.90] 27.17
Muysoms, 2016 0 56 16 42 - i 0.03[0.00, 0.51] 5.85
Jairam, 2017 34 151 33 74 |l 0.60[0.39, 0.90] 40.93
Pizza, 2019 3 42 11 36 + 0.26[0.08, 0.95] 20.30
Overall -“- 0.33[0.16, 0.68)
Helerogeneity: 12 = 0.29, I = 48.86%, H? = 1.95 !
Testof 6,= 8 Q(4) = 7.82,p=0.10 i
Testof 6 = 0: z =-3.00, p = 0.00 !
0016 0.125 1
Random-effects DerSimonian-Laird model
c) PM versus PSC
PM PSC Risk Ratio Weight
Study Yes No Yes No with 95% CI (%)
Elkhadrawy, 2009 1 18 3 17 ————W———0.33[0.04, 2.94] 21.96
Abo-ryia, 2013 1 31 g 23 - — 0.11[0.01, 0.83] 24.19
Sarr, 2014 32 153 38 157 M- 089058, 1.36] 53.85
Qverall ——ealli—  0.43[0.12, 1.59]
Heterogeneity: T = 0.77, I? = 56.15%, H? = 2.28
Testof 8= 8: Q(2) = 4.56,p=0.10
Testof8=0:2=-1.26, p=0.21
0016 006 025 1
Random-effects DerSimonian-Laird model
d) IM versus PSC
IM PSC Risk Ratio  Weight
Study Yes No Yes No with 95% CI (%)
Pans, 1988 33 111 41 103 ———080[054, 1.20] 43.02
Glauser, 2019 26 69 48 42 —— 052[0.36, 0.77] 44.36
Kohler, 2019 5 64 15 66 ———— %+ 039[015 102] 1262

a) OM versus PSC

oM PsC Risk Ratio Weight
Study Yes No Yes No with 95% CI (%)
Pefia, 2003 1 43 1 43 1.00[0.06, 15.48] 6.22
Portilla, 2008 3 6 2 70 ————  152[026, 883 11.71

Caro-tarrago, 2014 5 75 6 74
Garcia-urefia, 2015 10 43 18 36
Timmermans, 2015 27 161 4 103

083[0.27, 262] 18.17
057[0.29, 1.11] 2477

—— 384[1.38, 1068] 1981

Lima, 2019 13 50 4 48 268[083, 7.73] 19.32
Overall 1.39[0865 3.00]
Heterogeneity: T2 = 0.50, | = 59.81%, H? = 2.49
Test of 8, = 6, Q(5) = 12.44, p = 0.03
Testof 8=0:7=0.85p=039
0125 05 8
Random-effects DerSimonian-Laird model
b) RM versus PSC
RM PSC Risk Ratio Weight

Study Yes No Yes No with 95% CI (%)
Bevis, 2010 2 38 2 43 -1.12[0.17, 7.62] 15.49
Timmermans, 2015 16 169 4 103 -l - 2.31[0.79, 6.74] 4958
Muysoms, 2016 1 5 3 55 - 0.35[0.04, 3.22] 11.37
Pizza, 2019 3 47 3 47 1.00[0.21, 472] 23.56
Overall 1.370.64, 2.90]

Heterogeneity: 17 = 0.00%, H? = 0.86
Testof 6 = 6: Q(3) =2.58, p =0.46
Testof 6 =0:2=0.82, p=0.42

Fixed-effects inverse-variance model
c¢) PM versus PSC

PM PSC
Study Yes No Yes No

0.25

Risk Ratio Weight
with 95% CI (%)

El-khadrawy, 2009 2 18 4 16

Aba-ryia, 2013 5 27 5 27
Sarr, 2014 22 163 7 188
Overall

Heterogeneity: ¢ = 0.62, I? = 64.50%, H? = 2.82

Testof B, =8;
Test of B =

Q(2) =563, p=0.06
2=055,p=058

Random-effects DerSimonian-Laird model
d) IM versus PSC

M PSC
Study Yes No Yes No

0125

05

050[0.10, 2.43] 25.49
1.00[0.32, 3.12) 33.85
—l——3.31[ 145, 7.57] 40.66
1.36[0.45, 4.15]

Risk Ratio Weight
with 95% CI (%)

Pans, 1998 5 139 4 140
Glauser, 2019 4 127 1 135
Kohler, 2019 7 54 10 59
Overall

Heterogeneity: I? = 0.00%, H® = 0.99
Testof 6, = 8:Q(2) = 1.97, p = 0.37
Testof 8 =0:z=0.20, p=0.84

Fixed-effects inverse-variance model

1.25(0.34, 4.56] 29.32
4.15[0.47, 36.67] 10.35
0.79[0.32, 1.95] 60.33

1.07[053, 2.17]



Mesh reinforcement

KQ5a Is mesh augmentation beneficial for closure of elective
laparotomies?

Statement: Mesh augmentation after suture closure of a midline
abdominal incision reduces the rate of incisional hernia
compared with primary suture closure. Studies do not show an
increased risk of surgical-site infection. Data on burst
abdomen and postoperative pain are limited. Currently, there
are no data on mesh augmentation versus primary suture
closure of non-midline abdominal incisions.

Recommendation: Prophylactic mesh augmentation after
elective midline laparotomy can be considered to reduce the
risk of incisional hernia.

Quality of evidence: XX00 (low)

Updated guideline for closure of abdominal wall

incisions from the European and American

Strength of recommendation: Weak




And vyet......

Hernia prevention: practice patterns and surgeons’ attitudes
about abdominal wall closure and the use of prophylactic mesh
J. P. Fischer' - H. W. Harris? - M. L6pez-Cano> - W. W. Hope* Hernia (2019) 23:329-334

Table 2 Questions and responses regarding knowledge and practice patterns for laparotomy closure

Table 3 Questions and responses related to knowledge and practice patterns regarding the use prophylactic mesh

Question Response Percentage Question Response Percentage
(1) How many primary laparotomy or abdominal wall closures <15 12.45 (1) I understand that the incisional hernia incidence at 5 years 5% 4.02
do you perform yearly? 16-50 36.35 following laparotomy is 10% 15.29
S51-100 26.51 15% 22.74
> 100 24.7 20% 40.04
(2) Which of the following describes your usual technique for Running permanent suture (ex: Prolene) 9.07 30% 14.49
laparotomy/abdominal wall closure? Running fast absorbing suture (ex: Vicryl) 2.62 Other 342
IRunning slowly absorbing suture (ex: PDS) 80.85 (2) Which best describes your knowledge/interest in prophylactic Not familiar with literature 11.11
Interrupted permanent suture (ex: Prolene) 1.21 mesh for hernia prevention in laparotomy closure for high risk | Fymiliar with literature but would not use 24.04
- . . atier %4
Interrupted fast absorbing suture (ex: Vieryl) 2.42 patients Familiar with literature and interested in using 45.05
Interrupted slowly absorbing suture (ex: PDS) 222 Familiar with literature and already doing 15.35
Other 1.61 Other 4.44
(3) Which of the following best describes your knowledge of the  Never heard of it 4.26 (3) If you are familiar with, but do not perform prophylactic Does not apply to my patient population 12.56
4:1 suture-to-wound length ratio for laparotomy closure? Familiar with it. but do not practice 15.21 mesh placement for hernia prevention, which of the following | 4 not familiar enough with the methods to correctly perform  12.31
Practice but do not measure my suture-to-wound length ratio 63.08 best describes your reasan for this? it
0 s s 0 g 3,
Practice and measure my suture-to-wound length ratio 15.62 It takes too long 6.41
Other 1.83 I am not reimbursed for performing it 14.36
(4) Which of the following best describes your knowledge and Never heard of it 3.04 Not convinced of benefit 23.08
practice using the short stitch (small bites) laparotomy closure?  Fyiliar with it. but do not practice 23.33 [ am concerned about the possibility of mesh infection or mesh-  46.9
Practice but do not measure my suture-to-wound length ratio and  58.01 - related complications
number of sutures placed Other 13.59
Practice and measure my suture-to-wound length ratio and num-  13.79 (4) If you are familiar with and perform prophylactic mesh Onlay 25.54
ber of sutures placed placement for hernia prevention, in which position do you Sublay 50.65
20 <h?
Other 1.83 place the mesh? Intraperitoneal 8.23
(5) If you are aware of short stitch (small bites) laparotomy clo- | Does not apply to my patient population 18.83 Other 15.58
sure l‘uethods butdo not pmf:t.i)ce it. which of the following best | [ um not familiar enough with the methods to correctly perform  24.27 (5) If you are familiar with and perform prophylactic mesh place- |Permanent synthetic 63.52 |
describes your reason for this? it ment for hernia prevention, which kind of mesh do you use? Absorbable synthetic 16.74
It takes too long 12.97 Biologic 472
I am not reimbursed for performing it 3.77 Other 15.02
I am concerned about the possibility of a closure-related com- 26.78
plication
Other 22,18




Surgeons (and patients) want an alternative
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BIOLOGIC MESHES

* Heterogenous group Xenografts

Dermis Bovine
Pericardium Porcine
SIS Ovine

* Processing alters performance
in vivo & in vitro
Tensiometrics

Immunological behaviour

Remodelling
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ROCSS

Feasibility study from a randomized controlled trial of
standard closure of a stoma site »s biological mesh

” f On behalf of the Reinforcement of Closure of Stoma Site (ROCSS) Collaborative and the West
r eln Or C ement Midlands Research Collaborative'  Coorectal Disease © 2016 The Association of Coloproctology of Great Britain and Ireland. 18, 889896
o A
Intra-peritoneal biologic mesh ) oo
Colorectal surgeons not hernia specific /
surgeons /

Training & quality assurance ’




ROCSS

. . ° . Mesh Control Total
Prophylactic biological mesh reinforcement versus standard (-39 (35 w70) Mesh Control  Total
Age, years (n=394} (n=396) (n=790)
. . . ge, y
closure of stoma site (ROCSS): a multicentre, randomised B60)  590(160)  587(160) . .
Range 180890  190-890  18:0-89.0 Number of intraoperative 393 396 789
. Lancet 2020; 395: 417-26 ‘ ilabl
COntrOI Ied tr|al Reinforcement of Closure of Stoma Site (ROCSS) Collaborative and West Midlands Research Collaborative* ::XI 63 (67%) (3%) (65%) LBl
ale 263 (67% 2511(63% 514 (65%, .
Female 131(33%)  145(7%)  276(35%) Duration of surggry 90(70-130) 70(50-100) 80 (60-120)
Erfpariri (to nearest 10 min)
M.ean 268 (48) 26:6(52) 267 (5:0) SUI’giCEl access
| 1286 patients assessed for eligibility Diabetes T
No 351(89%)  357(90%)  708(90%) Non-midline 326 (83%) 337 (85%) 663 (84%)
Yes 42 (11%) 37(9%) 79 (10%) .
Q [ 0
496 not enrolled Missing 1(<1%) 2(a1%) 3(1%) Midline 66 (17%) 58(15%)  124(16%)
Ly 13?ine\igib|e o Steroid medications Nlissing 1 (<1%) 1 (<1%) 2 (<1%)
112 declined participation No 377 (96%) 382 (97%) 759 (96%)
247 other reasons Ves 15 (4%) 12 (3.0%) 27 (3%) Evidence of midline hernia
T nUal\riimi:zlindi::a':i\:m forstc::i%) o e No 342 (87%) 351 (89%) 693 (88%)
| 790 enrolled ‘ g ; %
i Cancer 227(58%)  217(55%) 444 (56%) Yes 32 (8%) 25 (6%) 57 (7%)
Non-cancer 167 (42%) 179 (45%) 346 (44%)
] Suture repair 13 13 26
| 790 participants randomly assigned ‘ [ypectEtomaopened P
Loop 295(75%)  310(78%) 605 (77%) Mesh repairt 2 1 3
| End 99 (25%) 86 (22%) 185 (23%) e
¢ ¢ Type of stoma being closed* Nllssmg 19 (5%) 20 (5%) 39 (5%)
{ 394 assigned mesh | | 396 assigned no mesh fleostomy 315 (80%) 316 (80%) 631 (80%) Evidence of parastomal hernia
Colostomy 79 (20%) 80 (20%) 159 (20%)
Side of stoma No 233 (59%) 231 (58%) 464 (59%)
4 stoma not reversed* 7 stoma not reversed* Right side 307 (78%) 306 (77%) 613 (78%)
17 did not receive mesht 3 received mesht Left side 87 (22%) 90 (23%) 177 (22%) Yes 142 (36%) 151 (38%) 293 (37%)
3ofthese were includedin | 2ofthesewereincludedin -~ | Eepcraran i o ek P
> intention-to-treat analysis ! > intention-to-treat analysis H Na:-as emathernia v :;4 (72%) 301 (76%) 585 (74%) Nllssmg 18 (5%) 14 (4%) 32 (4%)
4 of these were not included in i 1 of these was not included in i " Y ) ' Size Of fascial dEfECt
intention-to-treat analysis : intention-to-treat analysis H Yes 110 (28%) 95 (24%) 205 (26%)
: | Midline incisional hernia evident
= : s7cm 2 0% 265 (67% 68%
Y ; v H No 372 (94%) 380(96%) 752 (95%) 7 4 (7 0) 5 ( 7 D) 539 ( o)
373 received mesh | i | 386 did not receive mesh g Yes 22 (6%) 16 (4%) 38 (5%) >7cm 11 (3%) 20 (5%) 31 (4%)
i E Midline laparotomy planned* L
i 5 No 19E6%)  31(86%)  680(86%) Missing 108 (27%) 111 (28%) 219 (28%)%
63 not included in intention-to : 61 not included in intention-to Yes 55 (14%) 55 (14%) 110 (14%) -
treat analysis : treat analysis ; Planned sanidosures skin closure
—| 14 missing data in 24 month form i —» 16 missing data in 24 month form i ) ’ . 0, 0 0,
4 outside 3 month time window | 8 outside 3 month time window H Primary 274 (70%) 274(69%) 548 (70%) FU”y dOSEd 200 (51 A)) 192 (49 Aj) 392 (50 A))
45 no 24 month follow-up form : 37 no 24 month follow-up form H Secondary 120(30%) 120 (30%) 240 (30%) Left partiallyor 192 (49%) 199 (50%) 391 (49%)
: H Missing 0 2(1%) 2 (<1%) letel
A E E Data are mean (SD) or n (%). *“Minimisation variables. Comp A y Open
323 included in intention-to-treat analysis __i 327 included in intention-to-treat analysis __E - - Missin 1 (<1% 1% 6 19%
includes 13 patients that did not receive mesh * includes 2 patients that received mesh * Table 1: Baseline characteristics g ( 0) > ( U) ( D)




BIOLOGIC MESH WORKS

Mesh Control Adjusted relative  p value
risk* (95% Cl) SUBGROUP Treatment by subgroup  RR (95% Cl) Mesh No Mesh
Interaction p-value
Primary outcome
Stoma type
Clinical hernia at 2 years 39/323 (12%) 64/327 (20%)  0-62 (0-43-0-90) 0-012 lleostomy —— bvalneogg 05103079 28261 52264
-value =0,

Secondary outcome at 30 days Colostomy —_—t— 1.11(0.85,2.22)  13/62 12/63

Wound infection 60/371 (16%) 49/369 (13%) 1-19 (0-84-1.68) 0-32

Secondary outcomes at 12 months Surgicalincision

Radioloical herni 20/229 (9% 47226 (21 0-42 (0:26-0-69 0.001 Stoma site only —_—— pvalianpgy O 041,089) 34278 58/284

adiologicathernia (9%) (21%) 42 (026-0-69) = Re-opening of midline wound - AT 082(027.249) 54 6/43

Symptomatic hernia 27/316 (9%) 36/315(11%)  0-75(0-47-1-21) 024

Wound infection 63/364 (17%) 53/362 (15%) 1-16 (0-83-1-60) 039 Skin closure

Seroma formation 10/353 (3%) 8/355(2%)  1-26 (0-51-314) 0-61 Primary — bvalieopas 70(046.109) 20221 421223

s Smm—
Secondary outcomes at 24 months Secondary 0.47(0.24,0.94)  10/102 22/104
Symptomatic hernia 52/329 (16%)  64/331(19%)  0-83(0-60-1-16) 0-29
. . . Size of defect
Surglcal.reflnterventlon at 42/344 (12%) 54/346 (16%)  0-78 (0-54-1-13) 0-19 crem 05100.32,081) 23231 141923
stoma site Pvalue=0.94
=Tem + 0.47(0.07,3.39) /3 517

Data are n/N (%) unless otherwise specified. *Adjusted for minimisation variables (midline laparotomy planned;
planned skin closure; type of stoma being closed). An adjusted relative risk value of less than 1 favours mesh.
Table 3: Primary and secondary outcomes Favours Mesh 1 Favours No Mesh




Delayed absorbable “biosynthetic”

Table 1. Preclinical Data on Long-Acting Resorbable Mesh

Resorption Residual
Time (mo) Strength Histology Collagen
™ 36 >50% @ 6 mo; Less inflammation Total and type

<50% @ 9 mo than PP @ 36 mo I/11I collagen
greater than PP

Gore 6 <50% @ 3—-4 mo  Greater cellular/ All type 1
Bio-A vascular ingrowth at
14 d compared with
biologics
Phasix 12-18 <50% @ 4-8 mo Mild/moderate Type 1/111
mflammation and collagen ratio
granulation increases from
6—52 wk

) ) Clayton C. Petro, MD
Plastic and Reconstructive Surgery ® September Supplement 2018 Michael J. Rosen, MD, FACS

PHasiX™ Mesh
SEM photo, 20x

Bio-A® Tissue Reinforcement
SEM photo, 20x



Amount

Delayed absorbable “biosynthetic” meshes

Clean Wound Infected Wound Key

= Protease
m———  |nflammatory phase
o= Proliferative phase

s Type 3 collagen

= Type 1 collagen

0 1day 3days 10 days 100days  1lyear  2years 0 1day 3days 10 days 100days  1lyear  2years

Smart et al Colorectal Disease 2012

Polyglac Polyglac

Bioabsorbable mes Bioabsorbable mes




Are “biosynthetic” meshes the answer?

Safety and efficacy of prophylactic resorbable biosynthetic mesh
following midline laparotomy in clean/contemned field: preliminary
results of a randomized double blind prospective trial Hernia (2020) 24:85-92

F. Pizza'

+ D. D’'Antonio’ - M. Arcopinto“ - C. Dell’lsola” - A. Marvaso'

Table 3 Incidence of incisional hernia (IH) at 6, 12 and 24 months
follow-up, found either by clinical exam or ultrasounds (US)

Group A GroupB p

Group A (n=50) Group B (n=50) p
Sex, male—female (%) 3662 (48%) 41-59 (52%) >0.05
Age, mean (range), years 56 (22-86) 58 (29-88) >0.05
BMI. mean (range). kg/m1 27 (18-38) 28 (17-35) >0.05
Active smoking, n (%) 11(22%) 13 (26%) >0.05
Diabetes, n (%) 9(18%) 8 (16%) >0.05
Cardiac disease, n (%) 11(22%) 13 (26%) >0.05
COPD. n (%) 11(22%) 15 (30%) >0.05
Previous radiotherapy or chemotherapy, n (%) 3(6%) 2 (4%) >0.05
Previous abdominal operations, n (%) 2 (4%) 8 (16%) >0.05
Other abdominal hernias, n (%) 4(8%) 2 (4%) >0.05
CCS chronic use, n (%) 2(4%) 1 (2%) >0.05
Length of laparotomy, mean (range) cm 26 (18-27) 25(20-29) >0.05
Group A Group B p
Clean-contaminated wound (CDC class 1), n (%) 30 (60) 28 (56) p>0.05
Contaminated wound (CDC class III)., n (%) 20 (40) 22 (44) p>0.05
Length of laparotomy, mean (range), cm 26 (18-27) 25 (20-29) p>0.05
Operation time (for abdominal wall closure), mean 14 (8-18) 22 (14-27) p>0.05
(anee) min
Emergency surgery, n (%) 22 (44) 31 (62) p<0.05

IH (6 months), n (%)
IH (12 months), n (%)
IH (24 months), n (%)

6/50 (12%)
10/49 (20%)
11747 (22%)

1/50 (2%) p<0.05
3/48 (6%) p<0.05
3/45 (6%) p<0.05



Biosynthetic prophylaxis RCT

PREBIOUS trial: A multicenter randomized controlled trial of
PREventive midline laparotomy closure with a BlOabsorbable
mesh for the prevention of incisional hernia: Rationale

and design

Manuel Lopez-Cano %%, José A. Pereira”, Roberto Lozoya ¢, Xavier Feliu ¢, Rafael Villalobos ©,
Salvador Navarro !, Maria Antonia Arbés#, Manuel Armengol-Carrasco *#

Contemporary Clinical Trials 39 (2014) 335-341




Biosynthetic prophylaxis RCT

Use of a bioabsorbable mesh in midline |apa rotomy closure to prevent S Valverde'- M. A. Arbés? - M. T. Quiles? - E. Espin®? - J. L. Sanchez-Garcia*? - V. Rodrigues'? - J. A. Pereira® -

R. Villalobos® - J. M. Garcia-Alamino®’ - M. Armengol’? - M. Lépez-Cano'2

incisional hernia: randomized controlled trial

Hernia

Enrollement  Assessed for eligibility

(n=333)

Randomized

Excluded (n=1)
- The randomization number
was not recorded (n=1)

‘ (n=332) ‘

Control group Allocation
(suture only)
(n=165)
l Follow-up

Lost to follow-up, n=11 (6.6%)
Exitus, n=12 (7.2%)

l Analysis

Analyzed by period:
Follow-up at 6 months, n= 149 (90.3%)
Follow-up at 12 months, n= 133 (80.8%)
Follow-up at 24 months, n= 69 (41.8%)

Experimental group
(bioabsorbable mesh)
(n=167)

1

Lost to follow-up, n=17 (10.2%)
Exitus, n=9 (5.3%)

|

Analyzed by period:
Follow-up at 6 months, n= 145 (86.8%)
Follow-up at 12 months, n= 140 (83.8%)
Follow-up at 24 months, n= 56 (33.5%)

https://doi.org/10.1007/510029-021-02435-3

Variables Study groups

Control Experimental

(suture only) (mesh)

(No=165) (No=167)
Age, years, mean (SD) 64.3 (15.6) 66.4 (16.9)
Sex (Male/female) 99/66 96/71
Body mass index, kg/mz, mean (SD) 26.9 (5.8) 26.7 (5.0)
Type of surgery
Clean 8 (4.8) 11 (6.6)
Clean/contaminated 111 (67.3) 94 (56.3)
Contaminated 42 (25.5) 45 (26.9)
Dirty 424 17 (10.2)
Intraoperative antibiotics 164 (99.4) 164 (98.2)
Midline incision length, cm (SD) 18.2(5.9) 19.1(6.6)
Suture length, cm, mean (SD)* 78.5 (30.0) 85.6 (31.5)
SL:WL ratio (SD) 4.4:1(1.1) 4.6:1(1.2)
Closing time, min, mean (SD) 23.8 (9.6) 25.3 (10.8)



Biosynthetic prophylaxis RCT

Use of a bioabsorbable mesh in midline |apa rotomy closure to prevent S Valverde'- M. A. Arbés? - M. T. Quiles? - E. Espin®? - J. L. Sanchez-Garcia*? - V. Rodrigues'? - J. A. Pereira® -
. . . . . . Hernia R. Villalobos® - J. M. Garcia-Alamino®’ - M. Armengol”2 - M. Lc’>pez-Cano1'2
incisional hernia: randomized controlled trial bitps.eoiong/101007/510029-021-02435.3

Table 3 Incidence of Incisional Hernia (IH) detected by CT examination at follow-up in the two study groups

Follow-up period

Study groups

Control (suture only)

Experimental (mesh)

Statistical significance® Rela- NNT
tive risk (95% CI)

Total patients [H No [H Total [H No TH
No. (%) No. (%) patients  No. (%) No. (%)
6 months 149 37 (24.8) 112 (75.2) 145 22 (15.2) 123 (84.8)  0.66 (0.38-0.98) P=0.042 11
12 months 133 44 (33.1) 89 (66.9) 140 30(21.4) 110 (78.6)  0.64 (0.43-0.96) P=0.033 9
24 months 69 47 (68.1) 22 (31.9) 56 33 (59.0) 23 (41.0) 0.86 (0.65-1.13) P=0.296 -

* No data on:

Hernia size / EHS classification
Symptoms

Need for repair



Hernia reduction following laparotomy Midline incisional hernia prophylaxis
using small stitch abdominal wall closure using synthetic mesh in an emergency

with and without mesh augmentation (the ° or urgent gastrointestinal tract surgery: a
HULC trial): study protocol for a protocol for multicentre randomised
randomized controlled trial clinical trial

Heger et al. Trials (2019) 20:738 Tansawet A, et al. BMJ Open 2021;11:045541.

Enrolment / informed

Visit 2 consent Consent
Surgery Operation

V

Randomization

(n=812)
. Retrorectus mesh
Intervention Control (N =235)
(n=406) (n=406) I

J, Postoperative care

Randomization
(N = 470)

Suture closure
(N = 235)

Follow=up

Loss Loss

Visit 3-5 Postop. evaluation of i Postop. evaluation of N="? <||:I \ / \ / I:I,> N=7?
(day 5-7,10-14,30-35) secondary endpoints secondary endpoints

‘L \]/ Within 1 month Q:IJ FD Within 1 month

Loss <',:I v v |:"> Loss

Visit 6-8 Blinded evaluation of Blinded evaluation of N=7? Follow-up N=7?
primary+ secondary primary+ secondary

(month 6,12,24) endpoints endpoints At 3, ?,{;n:ii,;a’ 24 :} | | | ll: At 3, E{O‘InZth;& 24
n=81 lost to F/U €—i \L—) n=81 lost to F/U
Analysis
to be analyzed to be analyzed q
cde) nctoe) N=? K= Anaysis = N=?




Hernia prevention in colorectal surgery

Significant clinical problem that is
difficult to treat

Evolving surgical armamentarium
for prevention

Multiple meshes & techniques now
evaluated — more to come

Colorectal surgeons need to own
the problem — prophylaxis is OUR
business




