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Abstract

Background Surgeries for sarcomas in the abdominal wall require wide resections, often radical en bloc resections,
which generate major defects involving a very complex repair. The combined use of porcine dermal xenografts,
together with composite meshes, may assist in the repair of these defects with minimal complications.

Method We present a series of 19 patients (10 males and 9 females), with a mean age of 53.2 years (range:

11-86 years) treated in the Sarcoma Unit of the Virgen de la Arrixaca University Hospital from January 2015 to Decem-
ber 2021. Histopathologically, there were four chondrosarcomas (21%), three Ewing sarcomas (15.7%), two desmoid
tumours (10.5%), two undifferentiated pleomorphic sarcomas (10.5%), two well-differentiated liposarcomas (10.5%),
two leiomyosarcomas (10.5%), one synovial sarcoma, one dermatofibrosarcoma protuberans, one fibromyxoid
sarcoma (or Evans tumour), and one metastasis from an adenocarcinoma of unknown origin. All the patients were
resected following surgical oncology principles and reconstructed by means of the combined use of a composite
mesh acting as a neoperitoneum and a porcine dermal xenograft acting as an abdominal neofascia.

Results The mean size of the defects generated after surgery for tumour excision was 262.8 cm? (range: 150-600
cm?). After a mean follow-up of 38 months, six patients (31.5%) developed complications—two cases of wound
dehiscence, one case of surgical wound infection, one case of graft partial necrosis, one case of anastomotic leak
and one death due to multiorgan failure secondary to massive bronchoaspiration.

Conclusion Surgeries for sarcomas of the abdominal wall require wide oncological resections, which generate major
abdominal wall defects. The repair of these defects by means of the combined use of synthetic and biological meshes
is a technique associated with minimal complications and excellent medium-term results.
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Introduction

The aim of sarcoma surgery is to achieve RO resections
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related with its complexity, including its size, the pres-
ence of atrophic degeneration of the muscular layer and
rapid loss of the abdominal domain and frequent use
of radio-/chemotherapy, which severely suppresses the
immune system and local wound healing [4]. In addition
to fascial reconstruction, the need for advanced recon-
structive/plastic surgery techniques to cover the soft
tissue defects generated is quite frequent, adding more
complexity to this surgery [1-4].

The need for a simple and effective repair method for
large abdominal wall defects after tumour resection asso-
ciated with a low morbidity and low recurrence rate has
been recognized [3]. Currently, many methods of repair
are used [3, 5-8]: direct suture repair is a very easy tech-
nique but can only be performed in small defects [9];
the use of autologous tissue (myocutaneous) flaps is an
extremely complex technique with a high morbidity rate,
including donor site complications, limited size, long
operative and recovery times, and surgeon experience
requirements [10-13]; and the component separation
technique has gained attention recently but allows the
surgeon to reconstruct mainly midline defects, which is
associated with more morbidity than mesh-reinforced
primary repair [10, 14]. Finally, material implanting
repair is a simple, effective and fast technique based on
the use of synthetic and/or biological mesh as a bridge
to cover the defect [3, 5-8]. Synthetic meshes have an
increased durability of repair due to the collagen forma-
tion [15-18], but they are associated with a number of
complications, such as adhesions, intestinal obstruction,
infection, fistulas, etc., especially if they come into con-
tact with the abdominal viscera [15-19]. To overcome
this issue, barrier-coated synthetic (composite) meshes
were designed, which are available in a wide variety of
absorbable barrier materials (such as collagen, amnion,
polyglycolic acid, polyglactin, hyaluronic acid, expanded
polytetrafluoroethylene (ePTFE) and others [20]. Bio-
logical meshes were designed to reduce the risks of infec-
tions and adhesive complications of synthetic meshes,
enabling revascularisation and tissue remodelling by
generating a layer of fibre of optimal thickness, flexibility
and resistance, which also provides excellent resistance
to exposure or infection [19, 21], but they are associated
with an increased risk of recurrence compared with syn-
thetic meshes due to progressive degradation and matrix
stretching [15, 22—28]. Of a variety of biological meshes
available, non-cross-linked acellular dermal matrices
(ADMs) have the lowest incidence of infections and simi-
lar rates of recurrence compared with other allograft and
xenograft dermal derivatives [15, 22, 29, 30] being used
extensively. In an attempt to maximize the properties
of both type of meshes and reduce complications, some
authors have combined synthetic and biological meshes
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[15, 31, 32], placing the biological mesh facing the viscera
and the synthetic mesh on top. This combination may
achieve optimal reconstruction of the abdominal wall
with a reduction in potential complications and optimi-
sation of their properties [4-7].

In contrast with the prosthetic repair of large ventral
hernias, whose outcomes have been clearly analysed,
the prosthetic reconstruction of complex abdominal
wall defects following tumour resection remain under-
reported [4, 33, 34]. Most of the studies deal with onco-
logical aspects of the surgical technique but not the
repair-related outcomes [4].

Our aim is to evaluate our experience in the manage-
ment of abdominal wall defects after tumour resection,
with the combined use of a barrier-coated synthetic mesh
and a biological mesh in a non-previously described dis-
position where the synthetic mesh and its barrier-coated
side are placed facing the viscera with the biological mesh
on top.

Patients and methods

Patients

We retrospectively reviewed all patients treated in the
Sarcoma and Mesenchymal Tumours Unit of the “Virgen
de la Arrixaca” University Hospital between January 2015
and December 2021 who underwent repairs of abdomi-
nal defects following tumour resection with the com-
bined use of synthetic and biological meshes.

The data analysed were classified as follows: demo-
graphic (gender, age and comorbidities, including chronic
obstructive pulmonary disease (COPD), diabetes melli-
tus (DM), nicotine abuse, immune diseases and others);
oncologic (pathology, primary or recurrent, location,
size, and neoadjuvant/adjuvant treatment); and technical
(size of defect, length of stay (LOS), complications, and
additional surgical techniques used).

Type of meshes used

Depending on the availability of synthetic meshes at our
institution, the two following types of barrier-coated
(composite) meshes were used:

+ Meshl: is a composite 1.5-2 mm thick synthetic
collagen-coated polyester mesh. It consists of two
layers—one to place on the visceral side made of por-
cine collagen, polyethylene glycol (PEG) and glycerol,
which is highly hydrophilic and designed to prevent
visceral adhesions, and one comprising a three-
dimensional polyester structure, which favours tissue
growth [35].

+ Mesh2: is a dual-sided synthetic prosthesis. The vis-
ceral layer is made of expanded polytetrafluoroeth-
ylene (ePTFE), which is a smooth microperforated
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layer that minimizes adhesions to the viscera. The
other side is made of macroporous polypropylene
monofilament knitted for improved colonization of
the peritoneum [36].

The following biological mesh used in all cases was the
same:

+ Mesh3: is a biological mesh composed of a non-
crosslinked (CL) ADM (1.2-1.8 mm thick) from
porcine dermis, which enables revascularisation and
remodelling [37].

Risk stratification

Patients were stratified according to the risk of compli-
cations and graded using a modified classification system
of risk factors for postoperative complications of abdomi-
nal hernias as proposed by the Ventral Hernia Working
Group (VHWG) [38]. Accordingly, grade 1 (low risk)
includes those patients who have no comorbidities, no
history of wound infection, and no evidence of contami-
nation; grade 2 (comorbid) includes patients who have
comorbidities (DM, COPD, immunosuppression, active
smoking or obesity) but who do not have evidence of
wound contamination or active infection; grade 3 (poten-
tially contaminated) includes patients with contamina-
tion of the wound due to the presence of a nearby stoma,
violation of the gastrointestinal tract, or history of wound
infection; and finally, grade 4 (infected) patients are those

Fig. 1 A Abdominal defect generated after resection of Ewing sarcoma
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with active infection, especially infected synthetic mesh,
and septic dehiscence.

Classification of abdominal defects
According to Khansa et al. [2], abdominal wall defects
were classified into the following three types: type I, the
defect only interferes with the skin and part of the subcu-
taneous tissue; type I, the defect has complete absence of
the abdominal wall skin and myofascial tissue; and type
111, the abdominal wall defect is full-thickness.
Abdominal defects were also classified depending on
their location as follows [39]: zone 1la, upper midline
defects with extension across the midline; zone 1b, lower
midline defects with extension across the midline; zone 2,
upper quadrant defect of the abdomen; and zone 3, lower
quadrant defect of the abdomen. When defects included
areas of two or more zones, we selected the zone of major
involvement. In case of bone tumours located in the pel-
vis, we also used the Enneking classification [40] as fol-
lows: Area 1, iliac bone; Area 2, periacetabular region;
Area 3, pubis or ischium; and Area 4, hemisacrum.

Surgical technique
All procedures were performed under general anaesthe-
sia with the patient in the supine position. Compartmen-
tal tumour resection by means of fusiform incision with
2-3 cm of margin to assure free resection margins was
the technique of choice (Fig. 1A).

The surgical repair technique consisted of the com-
bined use of both synthetic and biological meshes as a

(case #3). B Image belonging to the first step of the reconstruction of case

#3 after the placement of the synthetic mesh as a“neoperitoneum”. C Image of the reconstruction of case #3 after placement of porcine dermal
xenograft as a “neofascia’. D Image of the operating field corresponding to case #7. Anchoring of the polyester mesh to the peritoneal margin.
Observe the dissection and musculoaponeurotic margin and femoral vessels in a retroperitoneal position below the created neoperitoneal “sac”
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bridge to cover the defect generated (Fig. 2). The synthetic
barrier-coated mesh was used as a “neoperitoneum” and
fastened to the peritoneal surface with running sutures
(2/0 polypropylene), with the anti-adhesive side towards
the viscera, so the mesh overlapped the defect by 2—-4 cm
in all directions (Fig. 1B). After fastening the mesh, we
fixed the porcine xenograft (ADM) with running sutures
(1/0 polypropylene) to the musculoaponeurotic margin
to create a “neofascia” (Fig. 1C). If the margin was bone,
perforations were made and the suture threaded through
them to secure the mesh. In the inguinal region, a small
window was left in the mesh to allow passage of the fem-
oral vessels (Fig. 1D). Reconstruction was completed by
fitting two no.19 Blake-type drains on the surface and
covering the area with skin and subcutaneous cellular tis-
sue. If the area could not be covered simply, we resorted
to the use of plastic surgery techniques.

Neoadjuvant and adjuvant therapies were used accord-
ing to the available guidelines. RO resection was defined
as the microscopic absence of cancer cells at the margin
of resection of the primary tumour site.

Postoperative management
An abdominal bandage was used in all patients for at
least 3 months. Drains were removed when the output
was <50 mL/day for 2 days.

Follow-up

All patients were reviewed at the outpatient clinic 1 week
after being discharged, and then, every month or when
needed. After that, patients were reviewed according
to oncological protocols. Complications were classified
according to the Clavien-Dindo classification [39].

Biologic mesh (ADM)
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Statistical analysis

The results of descriptive statistics were expressed as
means (ranges). Comparative analyses were performed
using the Fisher or Student’s t test, which was considered
statistically significant when p<0.05. All calculations
were done using SPSS v25 (IBM).

We analysed the impact of age, modified Ventral Her-
nia Working Group grading system (mVHWG) classifica-
tion, type and area of the defect, need for plastic surgery
coverage in the development of complications and LOS.
Complications were divided in two groups: one includ-
ing just complications related to the abdominal wall
reconstruction itself and another group including all
complications.

Results

Descriptive analysis

The series was comprised of 19 patients (Table 1), of
which 10 were males (52.6%) and 9 were females (47.3%),
with a mean age of 53.2 years (range: 11-86 years).

The locations of the tumours in the abdominal wall
were as follows: 11 cases in zone 3 (57.8%), seven cases
in zone 2 (36.8%) and one case in zone 1a/1b. In the four
pelvic tumours affecting the abdominal wall, two of them
were located in area 3 (zone 3), another one in area 1-4
(zone 2), and the last one in area 2—3 (zone 3).

Histopathologically, there were four chondrosarco-
mas (21%), three Ewing sarcomas (15.7%), two desmoid
tumours (10.5%), two undifferentiated pleomorphic sar-
comas (10.5%), two well-differentiated liposarcomas
(10.5%), one leiomyosarcoma (10.5%), one synovial sar-
coma, one dermatofibrosarcoma protuberans, one fibro-
myxoid sarcoma (or Evans tumour) and one metastasis
from an adenocarcinoma of unknown origin. The defect

. Skin
. Subcutaneous fatty tissue

e

Muscle

Barrier-coated synthetic mesh

Fig. 2 Schematic representation of the repair technique with intraperitoneal placement of the barrier-coated synthetic mesh and biological mesh

on top
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Table 1 Characteristics of the patients of the series

Number of patients 19

Gender 10 males (52.6%) 9 females (47.3%)

Location of the primary Zone 1a/1b 1

tumor Zone 2 7 (36.8%)
Zone 3 11 (57.8%)
Pelvic tumours
Zone 3 3
Zone 2 1

Histopathology Chondrosarcoma 4(21%)
Ewing 3(15.7%)
Desmoid tumor 2 (10.5%)
UPS 2(10.5%)
WD-LPS 2 (10.5%)
Leiomyosarcoma 2(10.5%)
Synovial sarcoma 1
DFS 1
Fibromyxoid sarcoma 1
Metastases 1

Defect generated Type ll 5(26.3%)
Type |l 14 (73.6%)

mVHWG classification G1 6 (31.5%)
G2 12 (63.1%)
G3 1(5.2%)

Additional plastic surgery 9 (47,3%)

Mean size of the defect 262,8 cm?

Lenght of stay (days) 15,3 (3-45)

Follow-up (months) 38 (4-78)

Total Complications 6 (31,5%)

Clavien-Dindo llla 2 (10.5%)
b 2 (10.5%)
\Y 1

generated was classified as type III in 14 patients (73.6%)
and type II in five patients (26.3%). According to the
mVHWG classification, 12 patients were type G2 (63.1%),
six patients were type G1 (31.5%) and one patient was
type G3 (5.2%). A detailed description of the patients can
be seen in Table 2.

Surgical procedure

The technique was performed as described above, with
nine patients (47.3%) needing additional plastic surgery
procedures to cover the abdominal wall defect. In three
patients, the coverage of the defect was achieved using
a transverse rectus abdominis pedicled flap procedure
(TRAM), with one patient also needing a latissimus dorsi
muscle flap with free-skin graft. In three patients, cover-
age was accomplished by means of an abdominoplasty.
In two patients, a lipocutaneous advancement flap was
necessary at the thigh root. In the last patient, a bilateral
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skin flap was used to cover the midline defect. The mean
size of the defects in our series was 262.8 cm? (range:
150-600 cm?). Ambient drains were left in all cases and
removed at a mean time of 6 days (range: 2—15 days). The
mean LOS was 15,3 days (range: 3—45 days).

Follow-up and complications

The mean follow-up was 38 months (range:
4-78 months), with observed complications in six
patients (31.5%), of which four (21%) were related to the
abdominal reconstruction itself. Two cases of wound
dehiscence (10.5%) were treated initially with vacuum-
assisted closure (VAC) and subsequently with a lipocu-
taneous advancement flap; an infection of the surgical
wound (5.2%) that required debridement and VAC; a case
of partial necrosis of the graft (5.2%) treated successfully
with conservative treatment and VAC; one anastomotic
leak treated with a temporary ileostomy; and one death
due to multi-organ failure 1 week after surgery. Accord-
ing to Clavien-Dindo classification, there were two Illa
complications (10.5%), two IIIb complications (10.5%),
one IVa complication and one type V complication.

Risk factors for complications and LOS (Table 3)

When just complications related to the reconstruction
were considered (n=4), age > 65 years and type III
defects were statistically (p <0.05) related to the
development of complications. When all complications
were considered (n=6), type III defects and defect

areas >400cm?” were the only variables statistically
related to complications (p <0.05). In terms of LOS,

age > 65 years, mVHWG type 2 patients and the need for
plastic surgery coverage were associated with a longer
LOS (p<0,05).

Discussion

To our knowledge, this is the first report describing a
new technique for abdominal wall reconstruction after
tumoural resection using synthetic and biological meshes
in a unique disposition, where the synthetic composite
(barrier-coated) mesh is placed acting as a “neoperito-
neum” and a biological one over it acting as a “neofascia”.
This technique is simple and easy to use and thanks to
the anatomic disposition of the meshes, offers excellent
results with a low rate of complications.

The aim of sarcoma surgery is to achieve RO resec-
tions to ensure the lowest possible rates of local recur-
rence, which necessitates wide resections, often radical
en bloc resections. When the tumours are in the abdomi-
nal wall, the defects generated after resection are quite
considerable and require a very complex repair [1, 2,
35]. The aims of any repair technique [2] are to prevent
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Table 3 Risk factors for complications and length of stay
Variable n (%) Complications related with p All complications P LOS
the reconstruction® n (%) Days (range)
n (%)
Age <65y 10 1 (10%) <0,05 2 (20%) ns 10.2 (3-22) <0.05
=65y 4 (44.4%) 4 (44.4%) 16.7 (6-45)
mVHWG type G1 6 1(16.6%) ns 1(16.6%) ns 104 (3-15) <0.05
G2 12 4(33.3%) 4(33.3%)
G3 1 0 (0%) 1(10%) 16.6 (5-45)
Type of defect Typell 5 0 (0%) <0,05 0 (0%) <0,05 154 (9-22) ns
Type lll 14 5(35.7%) 6 (42.8%) 14.3 (3-45)
Defect area <400cm? 14 3(21.4%) <0,05 3(21.4%) <0,05 146 (3-45) ns
>400cm? 5 2 (40%) 3(60%) 15 (10-20)
Plastic coverage Yes 9 3(33.3%) ns 3(33.3%) Ns 18.8 (3-45) <0.05
No 10 2% (20%) 3 (30%) 10.5 (6-22)

@ Wound dehiscence developed in patients #16 and #17 were treated with a flap coverage, being not considered complications of the flaps

b Anastomotic leak was not considered as a complication of the abdominal wall reconstruction

the development of an incisional hernia and its related
potential complications, surgical site infections or tissue
necrosis [1, 2, 5]. Moreover, the repair must be strong,
stable and dynamic to prevent a bulge or parachute effect,
and it must benefit digestive and respiratory functions
from a mechanical point of view. Another goal, espe-
cially if the repair implies the use of prosthetic material,
is that it must be covered with skin and subcutaneous tis-
sue, which means it will often be necessary to use plastic
surgery techniques, and if the prosthetic material is syn-
thetic, it should preferably be placed deep to avoid expo-
sure in the event of surgical wound disruption [41-45].

A variety of reconstructive techniques have been
described, but there is limited data regarding the most
appropriate technique [9]. Primary closure can be an
option in the case of small defects (up to 8 cm) [9], but
due to the size of the defects generated after abdominal
wall tumour resections, its application is not recom-
mended. In our series, with a mean defect diameter > 260
cm?, this technique was almost impossible to apply. The
use of synthetic meshes to reconstruct abdominal wall
defects following tumour resection is the most com-
monly used technique of repair, but it is associated with a
high rate of complications (10.5%) and hernia recurrence
(16%) [46], especially in the presence of bacterial con-
tamination due to the resection of intraperitoneal organs
[4]. Mesh infection is the most feared complication, with
an incidence of 1-8% after ventral hernia repair and
23% after tumour resection [9], making it necessary (in
most of the cases) to remove the infected mesh. Its use
could be appropriate in low-risk patients, but up to 70%
of our patients were classified as type 2 risk patients
due to the presence of comorbidities, chemotherapy or

radiotherapy, which are very common findings in these
types of patients. Even more, some authors consider that
abdominal wall tumour surgery has a high risk of infec-
tion by itself, favouring the use of biological meshes [9].
The use of biological meshes is associated with laxity of
the abdominal wall and hernia recurrence due to mesh
stretching [9, 47, 48]. In a retrospective series using only
ADM prostheses, the recurrence rate at 3 and 5 years was
11.5% and 14.6%, respectively [15, 22], whereas others
have reported a recurrence rate between 10% and 31.8%
[49, 50]. Neuberg [9] recommended its use to avoid infec-
tious complications, despite its high rate of postopera-
tive hernia, leaving the use of non-absorbable synthetic
meshes for the definitive repair distant from the high-risk
oncologic surgery [51].

The choice of our repair technique, a combination of
biological and synthetic meshes, took into considera-
tion the type of defect generated, the objectives sought
and the properties of the various meshes available on the
market [6]. Our intention was to achieve a reconstruc-
tion with minimal adhesiogenic potential and adequate
support for the abdominal wall—all with good aesthetic
effect, no bulging and minimal rates of incisional hernias
[2]. Furthermore, as these are oncology patients receiv-
ing (in many cases) several lines of chemotherapy and
radiation therapy, the repair must be capable of resist-
ing potential infection and even exposure if the surgical
wound is disrupted [2, 52]. With these requirements in
mind, we opted for a mixed solution with the use of a
barrier-coated synthetic mesh and a biological matrix of
porcine collagen.

Due to institutional availability, two types of composite
meshes were used. Mesh1 is a composite mesh designed
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to come into contact with the viscera and prevent adhe-
sions [19, 32, 35, 32], as well as achieve adequate wall
reinforcement. The side of the mesh placed towards
the peritoneum has a layer of anti-adhesive resorbable
hydrophilic collagen [35]. In a retrospective study [53]
on 85 patients and after a mean follow-up of 52 months,
90% of the patients did not develop adhesions, with the
mesh covered by a “neoperitoneum” being observed. In
comparison to other anti-adhesive coverages [20, 54—57],
this coverage is the most effective of all. Finally, the layer
of polyester in the mesh forms a three-dimensional struc-
ture that benefits tissue growth and proliferation, which
in turn favours excellent tissue integration and low rates
of retraction and migration [35, 58]. Mesh2 is a compos-
ite mesh with a visceral layer made of ePTFE, and the
other side made of polypropylene [36]. The micropo-
rous visceral surface is soft, non-erosive, and resistant to
infections, providing safe contact with bowel segments
[59-63]. It is also observed that this mesh has the best
incorporation score compared to most available meshes
[36]. An animal study shows that, 8 weeks after implanta-
tion, the mesh is entirely covered by new cellular tissue—
a perfectly vascularised neoperitoneum [64]. A recent
meta-analysis and systematic review [65] compared
polyester with polypropylene meshes and found no sig-
nificant difference in terms of the recurrence or infection
rate. The analysis, which included 97 studies with 10,022
patients, showed similar hernia recurrence rates (4.8% vs.
4.7%) and mesh infection rates (3.5% vs. 5.0%) between
polyester and polypropylene meshes, respectively.
Although the use of a synthetic mesh might be suf-
ficient for treating small defects, the large surfaces for
repair in our series (>260 cm?) required the abdominal
wall to be reinforced with another high-resistance mesh
to create a “neofascia” effect, preventing bulging [1] and
reducing the risk of incisional hernias [66—68]. Biological
matrices [5, 6], available since 1990 [69], are composed of
denatured acellular collagen. Their aim is to form a col-
lagen scaffold to support the new tissue responsible for
repairing the defect (i.e., they do not only repair but also
regenerate tissue by stimulating the extracellular matrix
of the receptor and angiogenesis) [5, 19, 69-71]. The
various matrices available [72] differ in origin (human,
porcine or bovine dermis; porcine intestinal submucosa;
or bovine pericardium), in the sterilisation and procure-
ment technique, and in the presence or absence of CL
[19]. CL is defined as the presence of natural collagen
reticulation agents that not only prevent degradation and
allow greater durability but also less and slower integra-
tion of the mesh [19, 73]. The absence of CL is associated
with a minimal foreign body-induced inflammatory reac-
tion with rapid integration [5, 74, 75]. The matrix used in
our technique, a non-cross-linked porcine ADM (Mesh3)
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fulfils the objectives we were seeking [37], such as suit-
able mechanical properties (maximum load, resistance
to traction, elasticity, suture retention and resistance to
tension) and excellent integration, which is aided greatly
by the absence of CL, all of which achieves a “neofascia”
effect and on the other hand, major resistance to infec-
tion [2, 37, 76, 77]. It must be emphasised that biologi-
cal matrices arose from the need for mechanical supports
capable of resisting infection [5]. In fact, infection or
environmental exposure of synthetic meshes usually
requires their removal [1, 2, 5]; this does not occur with
biological grafts, which can be treated with local meas-
ures, such as those observed in cases #3, #7, #16 and #17
[2, 21]. We have already mentioned the special charac-
teristics of these patients, particularly the fact that most
of them have received or will receive radiation therapy
to the surgical area (35% in our series), which consider-
ably increases the risk of wound complications, espe-
cially exposure and infection of the underlying mesh [2,
21]. Covering a synthetic mesh with a biological mesh
prevents exposure, and the neovascularisation typical of
biological meshes has been shown to remain unaltered by
use in irradiated fields.

To our knowledge, the surgical technique used by our
group is described here for the first time, and although
long-term clinical studies with a larger number of
patients are needed to corroborate its usefulness, it has
a strong theoretical basis. We must emphasize that just
one of our patients required a gastrointestinal/genitouri-
nary resection, who subsequently developed acute peri-
tonitis due to an anastomotic leak requiring a temporary
ileostomy. The role of the technique in case of surgical
field bacterial contamination, as in the case described, is
unknown.

Butler et al. [32] described, for the first time in an
experimental study, the combined use of a synthetic and
biological mesh, with the biological mesh in direct con-
tact with the viscera to take advantage of its anti-adhe-
siogenic properties [5, 32, 52, 78-80] and a synthetic
polypropylene mesh as tissue reinforcement. Bittner
described the first human use of this technique in 2017
[31], with an overall hernia recurrence rate of 6.8% at
1 year and an infection rate of 3.4%. Anderson [15]
emphasizes that this technique theoretically combines
the durability of repair of a synthetic mesh (7.7% recur-
rence rate) and the resistance to infection of a biologi-
cal mesh. The authors [15] suggest that this combination
reduces the synthetic mesh footprint, with an infection
rate as low as 12.5% (6% in our experience), which the
authors related to the tissue ingrowth, neovasculariza-
tion and immune cell infiltration of the biological mesh,
as these processes occur around and through the syn-
thetic mesh, making this mesh more resistant to bacterial
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colonization. Other authors, although in a very limited
number of cases [4, 10], found this technique to be safe
and able to minimize the incidence of postoperative
bulge or hernia. Despite this and considering the high
risk of infection and disruption of these wounds, the pos-
sibility of exposure and removal of the mesh is, in our
opinion, very high. For this reason, we prefer to invert the
order of the meshes to avoid these complications.

Finally, we must stress the importance of performing
these resections and reconstructions in multidisciplinary
units with the obligatory presence of plastic surgeons.
In our series, up to 53% of the patients needed a plastic
surgery reconstructive technique. This is why preopera-
tive patient preparation and planning is a key aspect for
obtaining good results. Smoking cessation, strict glycae-
mic control in diabetic patients and adequate nutrition
are factors that must be considered preoperatively [2].

Conclusion

Surgeries for sarcomas of the abdominal wall require
wide oncological resections, which generate major
abdominal wall defects. The repair of these defects may
be assisted with the combined use of synthetic and bio-
logical meshes. This combination and anatomical dis-
position take maximum advantage of the physical and
biological properties of each of the meshes with minimal
complications.
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