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Reparacdo da parede abdominal com membranas acelulares de pericdardio
bovino - Parte I - Achados clinicos e radiolégicos

LUIZ FERNANDO
FRASCINO*?*

FERNANDA RIBEIRO FUNES
LORENZZATO?®
HAMILTON LUIZ FUNES?>?

JONAS DIAS DE CAMPOS

SEVERI**?

Institution: Hospital Estadual Joao
Paulo II, Sociedade Portuguesa
de Beneficéncia de Sao José do

Rio Preto, Hospital do Coragao de
Sao José do Rio Preto, Sdo José
do Rio Preto, SBE, Brazil.

Article received: March 14, 2023.
Article accepted: October 23, 2023.

Conflicts of interest: none.

= ABSTRACT

Introduction: Reducing recurrence rates significantly, the use of biomaterials as
“reinforcement meshes” in the repair of different abdominal wall defects has become
an almost mandatory routine for the success of these repairs. From the 1990s onwards,
acellular biological matrices were introduced, thus beginning a new era in the
repair of abdominal wall defects. The objective is to evaluate the functionality of the
acellularized bovine pericardium in abdominal wall repairs. Method: Thirty patients
underwent repair of abdominal wall defects using acellular bovine pericardium
bioprostheses, making a total of 40 anatomically individualized implants. The average
follow-up was 31 months, with patients being evaluated clinically and radiologically.
In three cases, biopsies were taken from the implanted areas, allowing histological
analysis of the material. Results: No recurrence of herniations was observed in any
of the cases, both clinically and radiologically. There were also no records of bruises,
infections or any phenomenon of a local or systemic reaction nature. Radiologically,
it was not possible to visualize the matrices at the implantation site in any of the
postoperative periods analyzed. Conclusion: The matrices showed similarity to other
biological membranes described in the international literature. Representing an
important update and conceptual evolution, acellular bovine pericardial membranes
can be incorporated into the therapeutic arsenal in abdominal wall repairs.

Keywords: Prostheses and implants; Hernia, abdominal; Surgical mesh; Extracellular
matrix; Abdominal wall; Bioprosthesis; Pericardium.

= RESUMO

Introducao: Reduzindo os indices de recidiva de forma impactante, o emprego de
biomateriais como “telas de refor¢o” na reparacio de diferentes defeitos da parede
abdominal tornou-se rotina quase obrigatéria para o sucesso dessas reparacoes.
A partir da década de 1990 houve a introdugdo de matrizes biolégicas acelulares,
iniciando-se assim uma nova era na reparacio dos defeitos da parede abdominal.
O objetivo é avaliar a funcionalidade do pericardio bovino acelularizado em
reparagoes da parede abdominal. Método: Trinta pacientes foram submetidos a
reparacio de defeitos da parede abdominal, com biopréteses acelulares de pericardio
bovino, perfazendo um total de 40 implantes anatomicamente individualizados.
O seguimento médio foi de 31 meses, sendo os pacientes avaliados clinicamente
e radiologicamente. Em trés casos foram feitas bidpsias das areas implantadas
permitindo analise histolégica do material. Resultados: Nio se observou recidiva
das herniagdes em nenhum dos casos, tanto clinica como radiologicamente.
Também nao houve registro de hematomas, infeccées ou qualquer fenémeno de
natureza reacional local ou sistémica. Radiologicamente, néo foi possivel visualizar
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as matrizes no local de implantacdo em qualquer dos periodos de pds-operatorio
analisados. Conclusao: As matrizes mostraram similaridade as demais membranas
biolégicas descritas na literatura internacional. Representando uma importante
atualizagdo e evolugdo conceitual, as membranas acelulares de pericardio bovino
podem ser incorporadas ao arsenal terapéutico nas reparagoes de parede abdominal.

Descritores: Préteses e implantes; Hérnia abdominal; Telas cirtrgicas; Matriz
extracelular; Parede abdominal; Bioproétese; Pericardio.

INTRODUCTION

Compromising the anatomical and functional
integrity of the wall musculoaponeurosis of the
abdomen is a relatively frequent occurrence, with
varying degrees of clinical manifestation, complexity,
and causal agent, being represented mainly by hernias
in their different forms by laxity or exaggerated
compliance of the anterior abdominal plane secondary
to obesity or pregnancy and by post-infection sequelae,
trauma or tumor resections.

Data from the public network in Brazil show an
annual average of 242 thousand herniorrhaphies, with
54% corresponding to inguinal hernias, 99.4% being
open, and only 0.6% laparoscopic, with 22% reported as
operated in an emergency situation®. Added to this are
patients operated on in private networks and repairs
secondary to other causes, indicating the magnitude
of the problem and requiring an algorithm in the
appropriate selection of the technique to be adopted
in the different corrections?.

Furthermore, diffuse bulging due to laxity of the
entire abdominal wall, with functional and/or aesthetic
impairment, is also a common occurrence and not
properly estimated in post-bariatric surgery patients,
in pregnancy of repetition, or women with an android
biotype, affecting to varying degrees the quality of life
and work capabilities in a much larger portion of the
population, with great demand for plastic surgeons for
treatment. Although complete in their integrity, these
repairs generally require reinforcement with mesh
after plication of the muscular wall due to the thinning
of the structures, preventing a recurrence of protrusion
with the functional and cosmetic compromise of the
result®.

Although comorbidity factors such as obesity,
diabetes, and smoking can affect recurrence rates?,
the association of biomaterials made it possible to
repair different abdominal wall defects with significant
tension relief concomitant with increased local
resistance, reducing these rates by more than 50% and
demonstrating the mechanical factor as preponderant in
the success of repairs®, making the use of “reinforcement
screens” mandatory in these situations.

After decades of using synthetic meshes®, from
the 1990s onwards, there was the introduction of
biological membranes of animal or human origin — called
extracellular matrices (ECMs) — thus beginning a new
era in the repair of abdominal wall defects’, with results
that stimulated its increasing adoption in various parts
of the world over the last two decades.

Different types of acellularized membranes have
been developed from varied biological tissues - such as
human? or animal dermis?®, intestinal mucosa’, bovine
fetal tissue!l, and bovine pericardium!? - each with
relatively distinct characteristics in terms of clinical
and therapeutic applications, described in countless
scientific publications, generally establishing a new
standard of indications in the repair of abdominal wall
defects, as well as in several other areas (Table 1).

Using EMCs produced by a company with
expertise in the production of bovine pericardium
bioprostheses for 40 years'?, this protocol analyzed the
application of biological membranes — called Periwall®
—in abdominal wall repair surgery, with aspects not yet
described in humans under normal conditions and no
publications on the subject in the national scientific
literature were identified.

OBJECTIVE

The main objective of the study was to observe
the functionality of acellular bovine pericardial
membranes in repairing the abdominal wall, as well
as evaluate their similarity with other bioprostheses
described in the literature.

METHOD

From April 2018 to January 2022, thirty patients
underwent abdominal wall repair using the acellular
bovine pericardium membrane, 14 men and 16 women,
aged between 29 and 77 years (average=48 years), for
different indications and locations, making a total of
40 anatomically individualized implants, summarized
in Table 2. The minimum follow-up was 10 months,
and the maximum was 46 months, with an average of
31 months.
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Table 1. Partial list of different acellular matrices of human and animal origin. All of these products are approved in several
countries and available on the world market for their different applications, with hundreds of scientific publications
demonstrating the evolution and growing importance of the therapeutic application of extracellular matrix bioprostheses.

Species of Origin Origin Fabric
Dermis
Human
Fascia Lata
Pericardium
Dermis
Bovine
Pericardium
Dermis
Porcine
Intestinal mucosa
Urinary bladder
Equine Pericardium

Application

Soft Parts / Breast
Soft Parts / Breast
Breast/Tendon
Breast
Soft Parts
Pelvic Organ Prolapse
Chronic Wounds

Ophthalmology
Pelvic Organ Prolapse

Ophthalmology
Soft Parts

Breast, Vascular,
Dura mater, Fascia
Dentistry
Dura mater
Heart Valve

Soft Parts/Fascia/Breasts
Soft Parts
Soft Parts, Breasts, Fascia
Breasts, fascia, Dura mater
Nerve Repair
Pericardium / Cardiac
Tissue
Soft Parts
Soft Parts /Chronic Wounds

Dura mater

Name/Manufacturer

AlloDerm / Lifecell
AlloMax / Bard Davol
AlloPatch / Musculosk Foundation
Neoform / Mentor Worldwide
GraftJacket / Kinete Concepts
Axis / Coloplast
DermaPure / Regenix Group

Tutoplast FL/IOP
Suspend / Coloplast
10 Patch / IOP
TissueMend / Stryker

Veritas, Dura-Guard, PeriGuard,
Vascu-Guard / BAXTER
CopiOs / Zimmer
Lyoplant / B. Braun Melsungen
Perimount / Edwards Lifesciences

Strattice / LifeCell
ColaMend, XenMatrix / Bard Davol
Permacol / Tissue Science Lab

Surgisis, Durasis, Oasis / Cook Biotech
AxoGuard / AxoGen
CorMatrixECM / CorMatrix Cardiov
MatriStem/ACell
Unite / Synovis Ort. Wound Care
DurAdapt / Pegasus Biologic

Table 2. List of different abdominal wall deformities repaired with acellular bovine pericardium membrane bioprostheses,
totaling 30 patients and 40 anatomically individualized implants.

Diagnosis
Hernias
Unilateral Inguinal
Bilateral Inguinal
Incisional
Umbilical/Paraumbilical
Epigastric
Post Bariatric / Abdominal Wall Compliance
Infraumbilical Wall Endometrioma
Associated Deformities
Inguinal Hernia + Supra Umbilical Hernia
Post Bariatric + Supra Umbilical Hernia
Wall Compliance + Bilateral Inguinal Hernia

Total

Number of Cases

10
03
04
02
01
06
01

01
01
01
30

Number of Implants

10
06
04
02
01
09
01

02
02
03
40
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On a multicenter basis and duly approved by
CONEP and the Research Ethics Committees, patients
were selected and operated on jointly by the main author
and general surgery teams with expertise in the area
at three reference hospitals in Sdo José do Rio Preto
— Beneficéncia Portuguesa, Hospital do Coracido and
Hospital Estadual Joao Paulo II. All patients received an
informed consent form about the nature of the procedure,
describing the mandatory need for reinforcing mesh to
correct the problem and the options available between
the synthetic and biological compounds.

In addition to the main pathology and the
classification of the nature of the surgical wounds, the
variables age, Body Mass Index, and any associated
pathologies, important for the study’s inclusion/
exclusion criteria, were recorded. Only two inclusion
criteria were used, namely — 1. Only surgeries classified
as “Clean” were admitted and 2. In cases where the
indication corresponded to the conventional standard
described in the literature for the use of synthetic
meshes, that is, in surgeries in which the implantation
of abdominal wall reinforcement was mandatory. Pre-
operatively, obese patients, those with contaminated
or infected surgical wounds, and those with important
associated comorbidities (high blood pressure, type 1
diabetes, emphysema, and/or obstructive pulmonary
disease) were excluded, with a risk-benefit ratio
considered unfavorable by the medical team.

All patients underwent surgery under general
anesthesia, with an average hospital stay of 1 day, and
received antibiotic therapy with cephalosporin 1g per
day for 7 days. The use of a compressive abdominal
belt was recommended for 120 days, as well as the
prohibition of strenuous physical activities during this
period.

In addition to monthly clinical monitoring,
radiological ultrasound examinations were performed
at different postoperative periods and, in 4 cases,
electromagnetic resonance imaging of the abdominal
wall at 9, 11, 17, and 26 months.

In 3 patients, it was possible to take biopsies of the
implanted areas at 13, 22, and 23 months postoperatively.
The slides were stained with hematoxylin-eosin,
Gomori’s trichrome, and Picro-Sirius Red and
subjected to morphometric analysis.

Membrane preparation

The membranes were supplied sterile in
vials containing 4% formaldehyde, requiring pre-
implantation washing, as recommended by the
manufacturer. Thus, the membrane was placed in a vat
containing 0.9% saline solution and manually shaken,
discarding the solution every 5 minutes and repeating

the procedure for 3 cycles, then requiring 15 minutes
for the material to be in terms of use. The “no touch”
principles were followed when handling the implants
and preparing the store, with changing and washing
gloves to remove talc residue and re-antisepsis of
the surgical site prior to implantation, thus favoring
minimal manipulation. A solution was prepared
containing 1000ml of 0.9% saline solution associated
with 2g of cephalosporin and 80mg of gentamicin,
leaving the already washed membrane immersed in this
solution until use. During the fixation process, the same
solution was used to irrigate the entire implantation
area at random periods.

Surgical technique

The membranes were fixed with separate and/
or continuous points of non-absorbable polypropylene
(Prolene®) 2-0 or 3-0 threads on their periphery,
complemented with multiple “mattress pad” adhesion
points on their surface, avoiding folds of the implant.
Routinely, absorbable sutures made of polyglycolic acid
2/0 (Vieryl®) or Polydioxanone (PDS®) 2/0 were applied
subcutaneously to the membranes and muscular
aponeurosis along the entire length of the detached
area for immobilization of the flap and maximum
reduction of dead spaces, preventing seromas and
promoting the largest possible contact surface of the
membrane-tissue interface. No suction drains were
used in any of the cases in this series.

In cases of inguinal hernias (19 cases), the
reinforcement membrane was fixed to the inguinal
canal with 2/0 Prolene stitches and kept buried in
a subfascial position (Figure 1A). When closing the
aponeurosis, 2/0 Vicryl® stitches were applied, plicating
the membrane as described. The average size of the
implants was 10 x 6cm.

In umbilical and epigastric hernias (5 cases), it
was possible to make a direct primary approximation
of the muscles and aponeurosis, with separate sutures
of 1/0 poliglecaprone (Caprofyl®), with the membrane
affixed in a suprafascial position, sutured, covering
the treated area with separate threads. of Prolene 3/0
(Figure 1B). The average size of the implants was 6 x
6cm.

In 3 incisional hernias, the same procedure was
used, with the membranes in a suprafascial position
and an average size of 10 x 10cm. In one case, primary
approximation of the muscles was not possible, with the
membrane being exceptionally positioned in a bridge,
directly sutured under tension externally to the edges
of the hernial ring and over the peritoneum (Figures
1C and D).
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Figure 1. A: Intraoperative inguinal hernia repair. View of the membrane fixed
in the inguinal canal below the muscular fascia (black arrows) that will be
sutured, “burying” the implant in a subfascial position. B: Acellular membrane
implant in a suprafascial position sutured directly onto the muscular wall after
primary approximation of the muscles. C: Intraoperative appearance of an
incisional hernia with a “ring” opening in the wall measuring approximately
10cm in diameter, making it impossible to close by directly approximating the
muscle layers. D: Correction of the reported defect in C with a “bridge” implant,
fixing the membrane under tension along the entire edge of the hernial ring,
directly covering the peritoneum.

In repairs due to exaggerated compliance of the
wall (8 cases) and post-tumor resection reconstruction (1
case), after horizontal and vertical muscle plication with
1-0 absorbable threads of Caprofyl® or polydioxanone
(PDS®), the membranes were sutured in position
suprafascial with 3/0 Prolene stitches. These cases
required the largest membranes — 15 x 10cm - as well
as the need to use more than one membrane, with supra
and infraumbilical positioning in 3 cases.

RESULTS

Clinical evaluations

The patients presented good results, with no
recurrence of herniations in any of the cases, both
clinically and radiologically. There were also no records
of bruises, infections or any phenomenon of a local
or systemic reaction nature. In 1 case, the patient
presented infraumbilical seroma, treated by needle
aspiration with the removal of 60ml of secretion,
without other recurrences.

Three patients underwent late reoperation, 2
for scar revision at 13 and 22 months postoperatively,

and 1 for post-endometrioma resection revision at 23
months. In all cases, it was not possible to visually
identify the previously implanted membrane, which
was then incorporated into the recipient bed, with
a normal appearance, without reactional areas, and
with slight surgical fibrosis in the region. In all cases,
biopsies were taken in the region corresponding to the
previous implantation of the membrane.

Radiological evaluations

Ultrasounds carried out at different periods did
not allow any identification of the implanted membranes,
even early on. In the first 30 days after surgery, small,
scattered seromas could be observed in the area of
the implants, with no clinical relevance, disappearing
after this period. No long-term local recurrences were
observed, nor were there any anatomical changes in the
operated region (Figures 2A-D).

Figure 2. A, B, C and D: Ultrasound images of the abdominal wall, post-repair
associated with implantation of acellular bovine pericardial membrane,
at different postoperative periods. Images in A, 15 days after inguinal
herniorrhaphy, and B, 30 days after incisional herniorrhaphy, showing small
isolated seromas without clinical repercussion or need for drainage. In C and D,
images at 45 and 150 days showing normal appearance after repair of incisional
hernias, with no recurrence or anatomical changes. The arrows identify the
subcutaneous/muscular aponeurosis interface, with the usual anatomical
appearance. In none of the cases did the technique allow visualization of the
implanted membranes.

In electromagnetic resonances, carried out at 9,
11, 17, and 26 months postoperatively, it was also not
possible to identify the membranes in the implantation
region, as well as indirect signs of their presence. No
local recurrences or important anatomical changes in
the operated areas were identified (Figures 3A-D).

Histological evaluations

In all samples, biopsies showed tissue
neoformation replacing the implanted membranes,
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Figure 3. A, B, C and D: Electromagnetic resonance imaging of the abdominal
wall, post-repair associated with acellular bovine pericardial membrane
implant, at different postoperative periods. In A, 9 months after post-
bariatric abdominoplasty surgery; in B, 11 months after repair by resection
of infraumbilical wall endometrioma; in C and D, at 17 and 26 months after
incisional hernia repair. In all cases, the membranes were fixed in a suprafascial
position, and the cuts corresponded to the implantation areas. In A, C, and D,
the normal anatomy of the abdominal wall is observed, with the absence of
diastasis of the rectus abdominis muscles (red arrows), seromas, herniations,
or other changes. In B, C, and D, the subcutaneous/aponeurosis interface is
clearly observed, presenting a normal appearance, and it is not possible to
identify the presence of the implanted membranes.

SC - subcutaneous; RAM - rectus abdominis muscle).

with significant deposition of collagen and normal-
looking cellularized tissue, with no important reactional
aspects observed. The findings and morphometric and
statistical analyses are described in detail in a parallel
publication to this one (part II).

DISCUSSION

Acellular biological matrices have been increasingly
used not only in the reconstruction of the abdominal wall
but also in various therapeutic applications, revealing a
conceptual evolution in the application of biomaterials.
The nature of the three-dimensional molecular
organization distinguishes biological extracellular matrix
templates from synthetic materials due to the possibility of
repair through tissue remodeling instead of scar fibrosis,
strategies pursued by the concepts of tissue engineering
and regenerative medicine™.

Bovine pericardium has been successfully
adopted for this purpose, with a relative advantage over
synthetic materials due to its ability to be incorporated
into surrounding tissues, demonstrating resistance
to infection, extrusion, erosion, and formation of
visceral adhesions’'". Acellular membranes have been
particularly indicated in the presence of contaminated

wounds and situations of direct contact between the
implant and the viscera'®!,

The results observed allow us to state that the
pericardium matrix used had similar behavior to that
documented in the literature, presenting functionality
in correcting defects without recording recurrences or
reactional events and integration with adjacent tissues,
with the neotissue offering mechanical resistance
satisfactory in the long term. It was possible to directly
observe the total incorporation of the membranes
during reoperations, in addition to the results described
in the radiological evaluations. In this aspect, although
attesting to the anatomical integrity of the operated
sites, the matrices were not visualized by ultrasound
from 15 days after surgery, as well as by electromagnetic
resonance from 9 months onwards, thus revealing the
ineffectiveness of the methods as a tool for evaluation
of ECMs in the postoperative period.

The protocol adopted did not allow for a
comparative evaluation of the membranes in more
complex repairs and in contaminated wounds.
However, due to the similarity presented with the
general characteristics of ECMs described in the
available literature, their indication can be considered
without restrictions in future repairs of the abdominal
wall in those conditions. Deliberately, the protocol
limited the indications to lower-risk cases, classified
as Grade I??, limiting comorbidities that could interfere
with the evaluation of the implant itself in the event of
complications.

It is estimated that up to 75% of complications
are due to infection, seromas, and inadequate implant
fixation?%, justifying the preventive methodology
adopted. The routine prevention of biofilm formation?,
a common cause of adverse events in the use of
implants, justifies the rigorous adoption of the “no
touch” concept intraoperatively?*?. The same applies
to the prevention of seromas and implant fixation, with
“subcutaneous/implant/aponeurosis” adhesion points
efficiently fulfilling several objectives.

With the immediate immobilization of the flap
and implant, slippage is prevented, and the greatest
possible contact of the membrane/tissue interface
is promoted, favoring the biological processes of
membrane repair and incorporation. Furthermore, the
presence of “dead space” in the detachment plane is
reduced as much as possible, preventing seromas and
simultaneously eliminating the need for drains.

No aspiration drains were used in any of the
cases in this series, and in only one case, there was a
need for aspiration puncture to treat a small seroma.
Ultrasounds performed at different postoperative
periods show small, scattered seromas present in the
first 30 days, not being observed in late cases, with a
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normal-looking subcutaneous/aponeurosis interface
without visualization of the membranes.

Besides being more comfortable for the patient
the absence of drains, its use may favor contamination
of the surgical site, and its effectiveness in preventing
seromas has not been adequately demonstrated??,
with use restricted to exceptional indications. The
results obtained confirm that rigorous fixation of the
subcutaneous/aponeurosis/implant interface, with
progressive adhesion sutures of the entire detached
area®, can eliminate the need for aspiration drains in
abdominal wall repairs in the presence of implants.

Technical aspects in the placement and positioning
of implants in relation to the muscular plane — subfascial,
suprafascial, submuscular, or “bridged” — are factors
described that can also increase the risk of complications?**.
In the cases operated on in this series, the membranes
were implanted in the subfascial space for inguinal and
suprafascial hernias in protrusions and repairs of incisional
hernias with primary approximation of the muscles,
being kept in bridge exceptionally in only 1 case. Aided
by fixation methods, the results show that suprafascial
fixation of bioprostheses is a simple and effective method
for correcting less complex ventral hernias, as described
in other publications®, as well as in common cases due to
exaggerated compliance of the abdominal wall (Video 1 ).

Biological prostheses must be biodegraded by
the action of metalloproteases® and replaced by native
tissues over time, serving as a temporary structure
for the growth of host cells. If the implant is absorbed
before adequate processes of neovascularization, tissue
growth, and collagen differentiation/deposition, the
quality of the neotissue will compromise the expected
result, a concept that determines the functionality of
the implants.

In this context, discussions focus on whether or
not to cross-link ECMs for abdominal wall repairs?3
due to different biological behaviors. Non-cross-
linked matrices present faster incorporation and
reabsorption®, while cross-linking prolongs degradation
time and increases mechanical resistance®®’.

Studies have shown that EMCs cross-linked
with glutaraldehyde have greater resistance to
collagenase, with slower degradation, particularly in
contaminated environments®**?°, which is why they
have been the first choice to be considered in these
situations for more than a decade?**’. Studies with
acellularized bovine pericardium demonstrated a
direct relationship between the degree of cross-
linking and resistance to degradation, which is
decisive in the degradation kinetics and the pattern

of tissue regeneration**?, making it seem logical to
adopt cross-linked bioprostheses in regions of greater
mechanical stress, such as the abdominal wall.

The glutaraldehyde cross-linked matrix used
in this study showed similar properties to other
bioprostheses reported in terms of progressive
material degradation requirements versus mechanical
resistance of the newly formed tissue. In addition to the
clinical and radiological findings, direct visualization
of the reoperated sites showed the intact wall with
good quality scar tissue, without adhesions or
important inflammatory processes, with the implanted
membranes fully incorporated.

Extracellular matrices represent a microenvi-
ronmental niche with important biological activities
in tissue regeneration processes®, going beyond the
merely structural issue of mechanical support. With
implantation, processes begin that impact local bio-
logical activity with cellular recruitment and immune
response®® favoring an environment of functional
remodeling rather than scarring fibrosis or chronic
inflammatory processes.

Unlike the exclusively mechanical role of
synthetic implants, bioprostheses play an active
role in in situ biological events, pointing towards
regenerative processes that must be properly known
and experienced by surgeons, whose experience is
estimated as one of the most important prognostic
factors in the correction of abdominal wall hernias?'.

CONCLUSION

The acellular bovine pericardium matrix was
effective in correcting abdominal wall defects, attesting
to its functionality and similarity to other bioprostheses
described in the literature.

Ultrasound and electromagnetic resonance
examinations proved to be ineffective methods as a
tool for evaluating EMCs in the postoperative period.

“Subcutaneous/implant/aponeurosis” fixation
points throughout the detached area may eliminate
the need for aspiration drains in the presence of bovine
pericardial bioprostheses implanted in a suprafascial
position.

The use of extracellular matrices brings important
conceptual developments that must be incorporated by
surgeons, with the choice of bioprostheses having to
be considered factors that go beyond the cost-benefit
ratio of the procedures. Series with a greater number
of cases and complex reconstructions will be able to
define the criteria for its indication better.
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