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ABSTRACT

In this study autor purpose to evaluate the feasibility of using bovine fascia in the experimental substi-
tution of the fascial plan for the reconstruction of major anterior abdominal wall defects in the experimental
model.

Plastic reconstruction of the surgically induced abdominal wall defect using decellularized bovine fascia
grafts was performed on 5-week-old Landrace pigs (3 animals) in which the abdominal wall defect of 10x5.0
cm was surgically induced with the involvement of all layers, including the peritoneum. The animals were
subsequently euthanized 90 days after the intervention. For decellularization, sterile 0.5% SDS solution
(HiMedia) was used in volume required to obtain acellular tissues. The solution was changed every 24 hours
for 72 hours.

The preventive results of the histopathological examination allowed the author to conclude that the use
of decellularized bovine fascia grafts in the experimental model is characterized by the dominance of active
regenerative processes with tissue remodeling and host cell invasion, the xenogeneic implant tissues being
subjected to gradual degradation and substituted with the neoformed host connective tissue, the rationale
of the usefulness of this biological material requiring additional comparative and clinical immunological
studies.

The results of this experimental study allow us to conclude the following that the usage of bovine fascia
acellular grafts as an alternative xenogeneic biological implant in reconstructive surgery of abdominal wall
defects, this option requiring additional comparative and clinical immunological studies.
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INTRODUCTION

The use of biological implants is a new and al-
ternative approach to the reconstruction and regen-
eration of soft tissues with promising results.The

postoperative morbidity, functional disturbances
and volume deficiencies in the donor region. The
use of biological implants is a new and alternative

purpose of the study was to evaluate the feasibility
of bovine fascia use in the substitution of the fascial
plan for the reconstruction of the anterior abdominal
wall defects in the swine experimental model.
Several approaches to the reconstruction of
abdominal wall defects, including the components
separation technique, pedicle and free flap recon-
structions, the use of synthetic and biological im-
plants, etc., are described in the literature. These
methods have as main objective the protection of
the abdominal contents and the restoration of the
functional support [27]. Although synthetic surgical
implants are capable of providing the necessary bio-
compatibility and acceptable resistance in support-
ing abdominal cavity organs, their use is associat-
ed with the development of some adverse effects,
including fibrous encapsulation, infection, erosion,
net expulsion, fistula, intestinal obstruction, etc.
[7, 23]. Reconstructive surgical interventions using
remote musculofascial tissues are associated with
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approach to the reconstruction and regeneration of
soft tissues with promising results, which could pro-
vide an accessible source of tissues with appropriate
properties [17, 22, 24]. In order to avoid the adverse
inflammatory response present in cases of the use
of organ transplants, it is necessary to effectively re-
move cellular components and antigenic structures,
efficient decellularization being extremely import-
ant, whether the source is allogeneic or xenogeneic.
In this context, currently several decellularized grafts
(extracellular matrices) of both human (allogeneic)
and animal (xenogeneic) origin are available in the
reconstruction of the abdominal wall [8, 12]; testing
of the properties and efficacy of these biomaterials
being under constant attention [11, 16].

The purpose of this study was to evaluate the
feasibility of using bovine fascia in the experimental
substitution of the fascial plan for the reconstruction
of major anterior abdominal wall defects in the ex-
perimental model.
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MATERIAL AND METHODS

Plastic reconstruction of the abdominal wall de-
fect using decellularized bovine fascia grafts was
performed on 5-week-old Landrace pigs (3 animals)
in which the abdominal wall defect of 10x5.0 cm
was surgically induced with the involvement of all
layers, including the peritoneum; the animals being
subsequently euthanized 90 days after the inter-
vention. The process of decellularization of bovine
fascia allografts was preceded by decontamination
for 6 hours in the antibiotic cocktail (gentamicin
(KRKA), lincomycin (World Medicine), amphotericin
B (World Medicine) with RPMI (HiMedia). For decel-
lulariza-tion a sterile 0.5% SDS solution (HiMedia)
was used in volume required to obtain acellular tis-
sues.The solution was changed every 24 hours for
72 hours. After decellularization under sterile con-
ditions, the membrane was washed thoroughly with
0.9% NaCl solution, after which it was repeatedly
decontaminated for 24 hours in the antibiotic cock-
tail, the efficiency of decellularization being histo-
logically confirmed (fig. 1).
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Fig. 1. Histological appearance of the bovine peri-
cardium before decellularization (A), with preserved
differentiated fibrillary connective structure of diffe-
rent density with an obvious marked nuclear-cellular
component. X100 VG Colouration and after decellula-
rization (B) highlighting arranged acellular connective
tissue bundles among which the extracellular matrix
appearance is attested. x25. H-E Staining.

For bacteriological examination to determine
sterility, the solution was collected in which SDS tis-
sues were washed, 2 ml of transport fluid and 3-4
small portions of 5x5 mm tissue from different graft
sections in Thioglycolate Medium (HiMedia) and Sa-
bouraud Dextroze Broth (HiMedia). The incubation
was performed for 7-10 days to get final results. Tis-
sues for storage at -86°C were placed in 50% Glyc-
erol (Alchimia) solution with RPMI (HiMedia) and
stored in the freezer at -80°C. Before use, the tissues
were thoroughly washed with 0.9% NaCl solution.

RESULTS AND DISCUSSION

No postoperative complications or cases of ven-
tral incisional hernia were found in the experimental
animals group. In all cases, the postoperative wound
scarred primarily. In the mobilization process, a dense
fibrous tissue area covered with adipose tissue (fig.
2A) was detected in the abdominal wall defect region
with a decellularized bovine fascia graft. Weak areas
or suture line dehiscence were not found. At the ab-
dominal cavity opening, the adherence of the omen-
tum to the internal surface of the implant was deter-
mined (fig. 2B, C), which could easily be detached
(fig. 2D). The macroscopic examination of the resect-
ed piece laterally excised within 2 cm of the suture
line (fig. 3A) allowed finding a connective tissue area
covered by fat tissue with musculature pretension at
the periphery. The internal surface had a pale, uneven
yellowish tint, in rows, with fine adhesions of the fatty
tissue of the omentum (fig. 3B). In the section perpen-
dicular to the surface, a thickness of 2.4 - 2.7 cm of
the connective area could be attested (fig. 3C). The
histological examination of the pieces taken at the
border line between the implant and host tissues re-
vealed a varied picture manifested by the presence of
the fascia graft partially embedded in the neoformed
connective tissue and in cellular-adipose tissue sec-
onded by the presence of a polymorpho-cellular in-
flammatory process, with predilection a lymphocytic
one with the neoformation of lymphoid pseudo-fol-
licular structures. At the level of the connective tissue,
implant calcinosis (fig. 4A) was observed, contralat-
erally signs of implant slipping being found, fibrot-
ic processes being revealed in these areas, and the
presence of a mature neoformed cellular connective
tissue layer could be noticed (fig. 4B). At insignificant
distances from the border there was found the pres-
ence of implant residues encrusted in the neoformed
hypercellularized connective tissue, which contained
fibroblasts, monocytic-macrophagic and symplastic
elements, these being directed to the implant resi-
dues and having a significant contribution to their de-
struction (fig. 4C). At the level of neoformed tissue, a
collagenised tissue area was observed (fig. 4D).

In some areas, the implant was encapsulated in
the neoformed connective tissue mass, which was
more fibrosing on the external surface compared to
the internal areas directed to the peritoneal cavity.
The winding appearance of the implant could be of-
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ten observed, which may be due to the disruption of
the implant in the central and eccentric areas (fig. 5A).

Fig. 2. Macroscopic appearance of the external surface
of the reconstruction abdominal wall defect area with
decellularized bovine fascia graft: A - before the ab-
dominal cavity opening; B, C - aeration of the omentum
on the internal surface of the implant; D - macroscopic
appearance of the internal surface of the implant after
the omentum detachment
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Fig. 3. Macroscopic appearance of the external surface
of the implant (A), internal surface (B) and cross-sec-
tion surface (C): 1 - connective-fibrous area with graft
elements; 2 - fat tissue; 3 - muscle tissue.

In all the investigated samples, at different lev-
els, on the implant projection in the neoformed tis-
sue mass there were revealed implant residues at-
tacked by the polymorphic-cellular component and
polynuclear cellular symplasts, which pleads for a
varied inflammatory cellular reactivity with the de-
velopment of a latent and periodic fibrogenesis (fig.
5B, C, D). Adjacently, pseudofollicular and lymphoid
follicular structures were present in the connective
tissue area. These changes had a mosaic and cha-
otic appearance, including the whole area. In one
case, on areas oriented towards the inner surface
there were observed areas of adherence to the liver
surface and implant calcinosis areas (fig. 5E).

The basic role of the biomaterials used in recon-
structive surgery is to provide temporary mechanical
support and the development of regenerative tissue
of controlled size and form [5]. Ideally, the biologi-
cal material should have mechanical properties ap-
propriate for the desired applicability, resistance to
infection after implantation, it should have remodel-
ing properties in the host tissue with mechanical and
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biological properties identical to those of the miss-
ing tissue, it should have revascularization and cell
infiltration properties, as well as elasticity, etc. [26].

Fig. 4. A - border area with the implant graft presence
in the neoformed connective tissue area (1); 2 - graft
sheets in the neoformed adipose tissue area; 3 - lym-
phoid pseudofollicular structures; B - border area with
absent implant elements: 1 - neoformed connective tis-
sue; 2 - small lymphocyte infiltrates in the neoformed
tissue area; C - implant residues embedded in the neo-
formed connective tissue: 1 - implant residues attacked
by polynuclear cellular symplasts; 2 - neoformed con-
nective tissue with collagen fiber area; 3 - connective
tissue of the peritoneal area with polymorphic cellular
elements; D - external connective area with the pres-
ence of collagenized fibers (1) and internal area of neo-
formed connective tissue rich in cellular elements.

Fig. 5. A - histological appearance of the border area -
an undulating implant appearance in the neoformed
connective tissue area, hypercellularized by the poly-
morphic-cellular population; B - implant residues at-
tacked by polymorphic-cellular macrophagal cell sym-
plasts; C - implant residues in disjunction on account
of progressive cellular polymorphic-cellular activity;
D - graft residues in disjunction penetrated by fibro-
blasts, lymphocytes, solitary leukocytes surrounded
by polymorphic-cellular cells; E - implant sheet on the
peritoneal surface - granulomatous structures with
giant cells in the connective tissue layer; F - implant
residues between the liver capsule and the neoformed
peritoneal fibrous connective tissue layer.
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Several studies have found that biological im-
plants from different sources contribute to improved
tissue regeneration by revascularization, leukocyte
migration and cellular repopulation, thus having a
beneficial role in the abdominal wall reconstruction,
theoretically minimizing the complications associat-
ed with the use of synthetic materials [2, 4].

In the literature, there are multiple reports de-
scribing the effectiveness of biological materials de-
rived from different sources: human, swine or cattle
[10, 21]. Among the biological materials of human
origin, the use of human acellular dermal matrix (Al-
loDerm) is the most widespread option in the recon-
struction of abdominal wall defects [14, 18], includ-
ing congenital ones [1, 19].

Certain performances have also been found in
cases of use of xenogeneic biological grafts, includ-
ing: dermic swine collagen (Permacol) [9], swine in-
testinal submucosa matrix (Surgisis) [3], swine acellu-
lar dermal matrix [20], bovine acellular pericardium
[15], acellular dermal bovine matrix, etc. [25].

In the literature, there are few studies showing
the results of the use of fascia grafts as a potential
biological material in reconstructive surgery, more
commonly human autologous fascia lata material [6]
being evaluated. Bovine fascia xenografts are not
widely described as potential biological material.
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