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Background: Mesh reinforcement significantly decreases rates of recurrence following ven-
tral hernia repair. Historically, biologic mesh was touted as superior in the setting of infection;
however, selecting the appropriate mesh for a given clinical scenario is often a matter of debate.
The purpose of this review is to highlight a number of the more commonly used biologic mesh
products with a review of outcomes from the current literature.

Methods: Outcomes following abdominal wall reconstruction using biologic mesh were
reviewed for acellular cadaveric human dermis, cross-linked porcine dermis, non-cross-linked
porcine dermis, porcine small intestine submucosa, acellular bovine pericardial, and acellular
bovine dermal mesh. Studies with rigorous methods, adequate patient samples, and sufficient
follow-up were selected for review.

Results: Hernia recurrence rates following biologic mesh reinforcement vary widely. Porcine
small intestine submucosa and bovine pericardium were associated with the lowest hernia recur-
rence rates. Porcine cross-linked dermal mesh products resulted in higher rates of adhesion for-
mation and lower rates of tissue incorporation compared to non-cross-linked porcine mesh.
Conclusion: Successful ventral hernia repair can be achieved with acceptable complications rates
for each of the reviewed mesh products. Biologic meshes have an advantage over synthetic mesh
in contaminated wounds but their use may not be cost-effective in all patient populations. Those
with and/or at high risk for wound complications may also undergo repair with biologic mesh.
Keywords: biologic mesh, ventral hernia repair, acellular dermal matrix

Introduction
Ventral hernias may develop following otherwise successful abdominal surgeries, with
an estimated incidence of 11% following laparotomy.! Incisional hernias encompass a
breadth of clinical entities ranging from small, clean fascial separations to complete
loss of abdominal domain. The surgical approach to abdominal wall reconstruction
(AWR) must take into account many variables including defect size, location, etiology,
as well as the overall clinical picture in order to develop an appropriate treatment
algorithm. These hernias pose difficult reconstructive challenges, often fraught with
high recurrence rates and postoperative complications. There is a substantial recur-
rence rate after ventral herniorrhaphy as well as a high incidence of surgical site
occurrences (seroma, hematoma formation) and surgical-site infections. While there
is not a successful “one size fits all” approach to AWR, there are treatment modalities,
which significantly improve these outcomes.

Reinforcement of a hernia repair with implantable mesh has revolutionized AWR by
significantly reducing rates of recurrence compared to suture-only repair.>? In nearly all
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cases of ventral herniorrhaphy, mesh reinforcement is standard
practice to reduce recurrence rates following repair;'*> however,
there is little consensus on which type of reinforcement is best.®
Primary repair without mesh reinforcement is only appropriate
in the setting of defects less than 2 cm while all other defect
repairs have been shown to reduce rates of recurrence with
mesh reinforcement.® There is growing evidence to support
the use of synthetic mesh for the majority of repairs; however,
biologic mesh may prove superior in the setting of high-risk
or contaminated surgical fields.” Despite this, selecting the
appropriate mesh for a given clinical scenario remains a matter
of debate. Synthetic or biologic mesh may be chosen based
upon a number of overlapping criteria including hernia and
patient characteristics. These considerations are beyond the
scope of this discussion; however, it is important to consider
the specific advantages and limitations of any mesh selected
to reinforce the hernia repair.

Biologic mesh, although potentially a viable alternative
to synthetic mesh in the properly selected clinical setting, is
associated with its own drawbacks. To minimize complica-
tions and maximize efficacy, mesh should easily incorporate,
resist bowel adhesion formation, demonstrate antimicrobial
properties, retain strength to reinforce a fascial repair, and
maintain tissue compliance.’!° These characteristics remain
the paragon to which all mesh is measured against; however,
there is no single product able to provide each of these proper-
ties sufficiently. Once the decision to use a biologic mesh is
made based upon the clinical milieu of a given ventral hernia,
there are a number of reasonable options available for AWR,
each with particular strengths and weaknesses. The purpose
of this review is not to create an algorithm to determine
when a biologic mesh is appropriate but rather to highlight a
number of the more commonly used biologic mesh products
with a review of outcomes from the current literature.

Biologic mesh

The most commonly used biologic mesh products are derived
from a human, porcine, or bovine source and are processed
to remove cellular components while maintaining the colla-
gen extracellular matrix. Removal of cellular components is
thought to reduce inflammation and foreign-body responses by
the host immune system. The extracellular matrix component
is thought not only to provide strength and structure but also
to support revascularization and promote integration into the
host tissue. The extracellular matrix provides a scaffold for
host cells to infiltrate and create a barrier between the mesh
and intra-abdominal structures, thereby limiting adhesion
formation. Adhesion formation occurs secondary to an

inflammatory response that results in capillary permeability
and deposition of fibrin. Mesh products that are able to induce
mesothelial cell deposition are able to avoid production of
multiple adhesions; biologic mesh products have demonstrated
better mesothelial cell deposition than synthetic products.®’
While all mesh materials are known to produce adhesions,
multiple studies have demonstrated decreased adhesion forma-
tion and better tissue integration of biologic mesh products as
compared to synthetic mesh products.’'? The revascularization
potential of biologic mesh is thought to promote access of host
immune cells thereby providing further resistance to persistent
infection. This “proinflammatory” property of biologic mesh
may prove superior at clearing infections and retarding the
progress of biofilm to fulminant infection in the setting of
contaminated fields. It is important to note that while biologic
mesh materials as a whole have demonstrated better vascularity
and less adhesion formation as compared to synthetic mesh
products, all biologic mesh products are not the same.

Biologic mesh can be chemically cross-linked,
a modification to the structure of the collagen fibrils to resist
degradation. Cross-linking of biologic mesh induces strong
fibrous tissue formation, which was hypothesized to increase
tensile strength and durability, but this is at the expense of
revascularization.”!3* The specific process of chemical cross-
linking also plays a role in host response. Lai et al found that
chemical cross-linking of bovine pericardium with genipin
produced less adhesions with similar cellular regeneration as
compared with glutaraldehyde, and genipin is a less cytotoxic
agent, suggesting that the chemical used for cross-linking may
affect host response to the mesh product.'s

Biologic mesh can be classified based upon the tissue
from which it is derived (dermis, small intestine submucosa,
pericardium), the species (human, porcine, bovine), and the
presence or absence of cross-linking. Acellular cadaveric
human dermis (AlloDerm; LifeCell, Branchburg, NJ, USA),
cross-linked porcine dermis (Permacol; Covidien, Mansfield,
MA, USA), non-cross-linked porcine dermis (Strattice; Life-
Cell), porcine small intestine submucosa (Surgisis; Cook Bio-
tech, West Lafayette, IN, USA), acellular bovine pericardial
mesh (Tutomesh; Tutogen Medical Gmbh, Neunkirchen am
Brand, Germany; Veritas; Synovis Life Technologies, St Paul,
MN, USA), and acellular bovine dermal matrix (Surgimend;
TEI Bioscience, Inc., Boston, MA, USA) are frequently used
mesh materials for reinforcement during AWR.!1%172!

Acellular human dermis
Acellular human dermis (AlloDerm; LifeCell) was initially
introduced in the 1990s for use in burn victims and was
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quickly found to be useful for AWR, breast reconstruction,
and gynecologic reconstruction. Donated human skin tis-
sue is processed to remove the epidermis, and the resul-
tant acellular tissue matrix is dehydrated for future use
as a bioprosthetic mesh. According to the manufacturer,
AlloDerm should be properly oriented with the dermal side
placed against the tissue that is the most vascularized. The
basement membrane side of the matrix is known to inhibit
vascular growth and cell penetration and should thus be
oriented appropriately to allow for maximal vascularity of
the matrix.'® Acellular human dermis has proven an excellent
bioprosthetic mesh because of its ability to incorporate and
revascularize in human tissue. Human acellular dermal matrix
has been shown to have better vascular and cellular infiltra-
tion in preclinical studies when compared to porcine acellular
dermal matrices.!” Concerns have been raised, however, as to
its ability to maintain tensile strength over time.

One of the primary endpoints for AWR is longevity, and
multiple studies have been undertaken to assess the longev-
ity of both synthetic and biologic mesh. Ko et al compared
recurrence and complication rates in incisional hernia repair
with component separation and intraperitoneal underlay mesh
reinforcement using soft mid-weight polypropylene (Prolene
Soft Mesh and Proceed Surgical Mesh; Ethicon Inc., Blue
Ash, OH, USA) (28 patients) and human acellular dermis
(26 patients); they found a much higher recurrence rate among
hernias repaired with human acellular dermis as compared
to soft polypropylene (46% versus 11%, respectively; mean
follow-up 17 months and 16 months, respectively). They
also evaluated the recurrence rates among the two groups
in patients without contaminated wounds and found that
the recurrence rate was still significantly higher in repair
with AlloDerm as compared to soft polypropylene (61%
versus 12%, respectively),'® suggesting that contamination
alone does not account for the higher rate of recurrence. Diaz
et al, in a study of 240 patients who underwent repair of a
ventral hernia in a compromised field with human acellular
dermal matrix, and Lin et al, in a study of 144 patients who
underwent AWR with human acellular dermal matrix, reported
recurrence rates of 17.1% and 27.1%, respectively.'”?’ In a
recent study of 251 patients with similar comorbidities who
underwent ventral hernia repair, Iacco et al demonstrated a
lower recurrence rate (32% versus 47%) and a longer time
to recurrence (18 months versus 15 months) in Permacol
(124 patients) as compared to AlloDerm (126 patients).?!
Interestingly, this study also found that obesity and the bridg-
ing surgical technique were associated with higher rates of
recurrence in both groups while the underlay technique was

associated with a lower rate of recurrences.?' Similar to other
studies, Henry et al also demonstrated a higher recurrence rate
when human acellular dermal matrix was used as compared
to porcine acellular dermal matrix in a study of 66 patients
who underwent AWR with either human or porcine acel-
lular dermal matrix using a variety of surgical techniques.?
The etiology of AlloDerm’s increased tendency to stretch is
related to the higher elastin content compared to nonhuman
sources. Acellular human dermis has demonstrated much
higher recurrence rates in studies overall as compared to other
bioprosthetic mesh products (Table 1).

Although AlloDerm may be associated with higher hernia
recurrence rates as compared to other biologic mesh prod-
ucts, it has proven to be a very effective mesh product for
use in contaminated environments. In the same 2014 study
mentioned previously, lacco et al reported that AlloDerm
was associated with a lower rate of early wound complica-
tions (within in the first 30 days of repair) as compared to
Permacol (32% versus 48%), although the rate of late wound
complications was similar among the two products.?! Diaz
et al reported surgical-site infections occurred in 40% of
a series of 240 patients who had complex ventral hernias
(recurrent ventral hernia in a compromised field) repaired
with acellular human dermal matrix. This study, however,
failed to find an association between patient comorbidities
and surgical-site infection or hernia recurrence.?® While
acellular human dermis is associated with lower risks of
postoperative infections in contaminated fields as compared
to synthetic mesh, the overall rates of infection are still high
(27%—-40% in studies examined).'** Acellular human dermis
also appears to have a higher infection rate as compared to
other bioprosthetic mesh products (Table 1).

Porcine dermis

Porcine dermis is chemically cleaned to remove all cellular
components while maintaining the extracellular matrix. The
acellular dermal matrix can then be cross-linked to form the
commercially available Permacol (Covidien), or remain in
its non-cross-linked form Strattice (LifeCell). Each of these
grafts are used extensively in AWR and demonstrate very
different advantages and disadvantages.

Cross-linked

Permacol is the commercially available cross-linked por-
cine acellular dermis used in AWR. This product has an
advantage over the commercially available human acellular
dermal matrix, AlloDerm, in that it does not need to be rehy-
drated prior to use and can be readily used when removed
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Table | Biologic mesh overview

Product Description Overall Recurrence Rates of Need for Citation
complication rates rates postoperative explantation
infection
AlloDerm Non-cross-linked 12%—15% 46% - - Ko et al'®
human dermis 30% (early)* 47% - 9% lacco et al?!
- 15% - - Henry et al®
- 17% 40% - Diaz et al®
- 27% 27% - Lin et al"?
Permacol Cross-linked porcine 32% 1% 7% 0% Hsu et al*
dermis 48% (early)* 32% - 1% lacco et al*!
50% 15% 10% - Shaikh et al®
53% 0% 1% 0% Satterwhite et al*
- 66% 37% 25% Abdelfatah et al*
Strattice Non-cross-linked 24% 0% 2.4% 0% Patel et al”
porcine dermis 28% 0% 8% - Cicilioni et al®
31% 5% 19% 0% Skipworth et al®'
57%* 43% 14% 0% Zerbib et al*
Surgisis Non-cross-linked 25% 7% 0.7% - Franklin et al*®
porcine small intestine 25% 0% 25% 25% Johnson and
submucosa 33.3% 8% 8% - Paquette®
Naji et al*®
Tutomesh Bovine 12.5% - 4.2% - van Tuil et al*?
and Veritas pericardium 18% 0% 3% - Gurrado et al*!
20.8% 8% - - D’Ambra et al*
23.3% 16.7% 3% 3% Limpert et al*
Surgimend Bovine acellular 25.5% 3.9% 9.8% - Clemens et al®

dermal matrix

Notes: Overview of overall complication rate (including recurrence rate when possible), recurrence rate, postoperative-infection rate, and the need for explantation for the
five types of bioprosthetic mesh products studied. *Recurrence rate not included in the overall complication rate. (=) No data available.

from the packaging. The cross-linked nature of Permacol is
thought to add strength to the mesh product, theoretically
resulting in lower rates of hernia recurrence as compared to
non-cross-linked biologic mesh products. The cross-linking,
however, may lead to delayed revascularization.

Ditzel et al studied the difference in adhesion formation,
mesh incorporation, and mesh shrinkage for five different
meshes (Prolene, composite mesh, non-cross-linked porcine
dermis, cross-linked porcine dermis, and small intestinal
mucosa) following intraperitoneal mesh placement in an
animal model. Overall, the composite mesh was associated
with the least amount of adhesions and good incorporation
while the cross-linked porcine dermis was associated with the
highest percentage of adhesions within the group of meshes
studied. Of the biologic meshes, the non-cross-linked porcine
dermis demonstrated the least amount of adhesion formation
but was poorly incorporated.” The composite mesh and
non-cross-linked porcine dermal mesh products were found
to have a visceral layer of mesothelial cells, which likely con-
tributed to decreased adhesion formation. It is hypothesized
that cross-linking in general is associated with more adhesion
formation than non-cross-linking, indicating that cross-linked
mesh products should not be used for intraperitoneal repair.

Postoperative complications and hernia recurrence var-
ies greatly in studies of porcine cross-linked dermal mesh
used in AWR. Shaikh et al reported a 35% complication rate
and a 15% recurrence rate with a median follow-up time of
18 months in a study of 20 patients who underwent AWR
with Permacol between 2002 and 2005.2 A 2009 study of
28 patients undergoing AWR with Permacol demonstrated
a complication rate of 17.8% and a recurrence rate of
10.7% with a mean follow-up time of 16 months.** Tacco
et al demonstrated a higher complication rate of 48% and a
lower recurrence rate of 32% in a series of 124 patients who
underwent complex hernia repair (recurrent hernia in a com-
promised field) with Permacol as compared to AlloDerm.?!
In a study of 56 patients undergoing incisional hernia repair
with Permacol, Abdelfatah et al demonstrated an early
complication rate of 29% and a 66% recurrence rate over
5 years. Forty-nine percent of the cases in this study were
classified as clean operations, which could have skewed the
complication rate.”® In a study of biomechanical properties
of different types of porcine mesh (acellular dermal matrix,
small intestine submucosa, and pericardium), acellular
dermal matrix was found to have the least tensile strength
with a 58.3% postoperative laxity rate and a higher rate of
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adhesions as compared to small intestine submucosa.’® While
the published recurrence rates associated with cross-linked
porcine acellular dermis vary greatly (0%—66% in studies
examined), this graft product seems superior only to acel-
lular human dermis in regards to recurrence (Table 1). The
cross-linked nature of this graft does not appear to offer the
increased tensile strength intended.

Porcine acellular cross-linked dermal mesh products have
been shown to be associated with higher rates of adhesion
formation as compared to other mesh products and may not
provide the additional tensile strength required to prevent
hernia recurrence. Recurrence rates vary widely in the studies
presented here, ranging from 0% to 66%. The lack of long-
term follow-up in many of these studies may be skewing the
results, and the hernia recurrence rate among repairs with
acellular cross-linked dermal matrix may be higher than
previously thought. While surgical technique and patient
characteristics certainly play a role in recurrence rates and
complication rates, data is still lacking to determine the true
efficacy of this type of mesh in AWR.

Non-cross-linked

Porcine dermal matrix is also utilized in the non-cross-linked
form (Strattice) for breast reconstruction and AWR. The non-
cross-linked nature of this mesh is thought to reduce the risk
of adhesion development. As demonstrated by Ditzel et al
in a 2013 study of both synthetic and biologic mesh, non-
cross-linked porcine dermis had the least amount of adhesion
formation but was poorly incorporated as compared to the
other types of mesh.” Another 2013 study compared non-
cross-linked and cross-linked porcine mesh with attention
to the foreign-body response and integration capabilities.
Novitsky et al found that while both types of biologic mesh
have an inflammatory response, non-cross-linked mesh has
the least foreign-body response and the best integration
among the meshes studied.!* These two studies demonstrate
that not cross-linking mesh may lead to less adhesion forma-
tion and better vascularization and collagen deposition in
human tissue. While more studies are needed to definitively
support these findings, in cases where adhesion formation
is a concern and biologic mesh is necessary, usage of a non-
cross-linked material will likely result in fewer adhesive
complications then cross-linked mesh.

Multiple studies have been performed to evaluate
the complication and recurrence rates associated with
non-cross-linked porcine dermal mesh. A 2012 study by
Patel et al reported a 24.4% complication rate in a series of
78 patients who underwent AWR with Strattice. With a mean

follow-up time of 474 days, no recurrent hernias were noted.”
Parra et al looked at a series of three laparoscopic hernia
repairs using Strattice mesh and found no complications or
recurrences at 6 months.?® Cicilioni et al, however, demon-
strated a 28% complication rate (14-month mean follow-up
time) in a series of 25 patients who underwent fascial repair
with Strattice mesh following transverse rectus abdominis
myocutaneous flap breast reconstruction.?” A 2013 study by
Zerbib et al demonstrated a 57% complication rate in a study
of 14 patients with an infected abdominal wall defect who
underwent repair with Strattice. This study also demonstrated
a43% recurrence rate with a follow-up time of 13 months.*
A 2014 study by Skipworth demonstrated a 5% recurrence
rate (mean follow-up time of 17 months) and a complication
rate of 26% in a study of 58 patients who underwent incisional
hernia repair with Strattice mesh.?'

A wide variety of complication (24%—57%) and recur-
rence rates (0%—43%) for non-cross-linked porcine acellular
dermal mesh exist, with none of the above studies having
a follow-up time of 2 years or more; long-term follow-up
is key to establishing a true recurrence rate. Non-cross-
linked porcine dermal mesh products are clearly effica-
cious in AWR in limiting postoperative infections — rates
of the above-mentioned studies range from 2%—19% — but
the true recurrence rate of this mesh product is yet to be
established. Few conclusions can be made from the limited
data available; however, the studies evaluated do not sug-
gest a benefit of cross-linking in decreasing recurrence
rates with porcine acellular dermal grafts. Non-cross-linked
acellular porcine dermal matrix has also been demonstrated
to be efficacious in the contaminated wounds. A 2012 study
by Itani et al was of 80 patients with clean-contaminated,
contaminated, or dirty wounds who underwent successful
repair with non-cross-linked porcine dermal matrix. At the
24-month follow-up, 28% of the hernias had recurred.*
Non-cross-linked acellular porcine dermal matrix produces
less adhesions and superior ultimate tensile strength as com-
pared to cross-linked porcine dermal matrix.** Of the porcine
acellular dermal grafts available, the non-cross-linked version
appears to be associated with the least complications and
lowest recurrence rates, though direct comparisons studies
should be undertaken.

Porcine small intestine submucosa

Acellular porcine small intestine submucosa grafts have been
used successfully as arterial/venous grafts. This graft easily
promotes revascularization and good incorporation, making
it useful in reconstruction. In 1996, Clarke et al performed
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a pilot study to evaluate the use of Surgisis in AWR in an
animal model. The study demonstrated complete replacement
of the mesh by host tissue at 4 months with significantly
fewer adhesions as compared to polypropylene mesh.!
Since that time, porcine small intestine submucosa grafts
have found a place in AWR. Johnson et al demonstrated the
usefulness of Surgisis in contaminated battlefield wounds
in a case series of four patients.’* Franklin et al reported a
25% overall complication rate and 7% recurrence rate in a
series of 133 laparoscopic hernia repairs in an infected or
potentially contaminated field.* Zhang et al performed a
biomechanical analysis of porcine small intestine submucosa
in 2011. The report demonstrated better tensile strength when
compared to porcine acellular dermal matrix, the highest
degree of vascularization when compared to polypropylene
and porcine acellular dermal matrix, and the least amount of
adhesions.? In the pediatric population, the use of Surgisis
(Cook Biotech, West Lafayette, IN, USA) is associated with
very few infectious complications and a low recurrence rate.*
A recent study by Song et al, demonstrated increased vascu-
larization and mechanical strength with decreased adhesions
in porcine small intestine submucosa grafts with a composite
scaffold of tenocytes as compared to porcine small intestine
submucosa grafts alone.”’

Opverall, porcine small intestine submucosa has proven an
effective graft for use in AWR with high tensile strength, good
incorporation and vascularization, and a low recurrence rate.
The non-cross-linked nature of this mesh product creates an
advantage over cross-linked products in regards to complica-
tions without affecting the strength of the graft. More large
population studies need to be done to fully evaluate this graft;
however, the available studies suggest this graft may prove
superior to the other porcine grafts and to the human acellular
dermal mesh. The studies that have been performed, however,
involve few patients and do not necessarily represent the
patient population most in need of AWR.

Bovine pericardium

and dermal mesh

Bovine pericardium grafts have been used extensively in the
surgical realm including vascular surgery, thoracic surgery,
cardiac surgery, and plastic and reconstructive surgery.
Tutomesh (Tutogen Medical Gmbh) and Veritas (Synovis Life
Technologies) are two types of acellular, cross-linked bovine
pericardium that are used in AWR. Bovine pericardium is
processed to remove cellular elements while maintaining the
cross-linked collagen matrix. A comparison of cross-linked
and non-cross-linked bovine pericardial mesh demonstrated

better fibrous tissue formation and integration of the cross-
linked product as compared to the non-cross-linked product.'
Similarly, bovine acellular dermal matrices have become
popular in the field of reconstruction, used in AWR, breast
reconstruction, and wound care.

Bovine pericardial mesh products have not been exten-
sively studied in AWR and have not been subject to many
comparison studies with other biologic mesh products.
Animal studies demonstrated less adhesion formation
and better tissue integration with acellular bovine peri-
cardium as compared to synthetic mesh or cellular bovine
pericardium.!>*® Human studies have focused on the use of
bovine pericardium in contaminated wounds. A 2009 study
of 30 ventral hernia repairs, 61% of which were complicated
by on-going infection or gross contamination, demonstrated
a 19% hernia recurrence rate and a 6.7% complication
rate when repaired with bovine pericardium.** D’ Ambra
et al studied 48 contaminated abdominal wall repairs with
bovine pericardium and found a recurrence rate of 8% and
wound complication rate of 10% over a mean follow-up of
22 months.*® A recent study by Gurrado et al demonstrated
a 3% wound-infection rate and 0% recurrence rate in a
study of contaminated incisional hernia repair with bovine
pericardium. Gurrado et al compared the wound-infection
and recurrence rates to contaminated incisional hernia repairs
with synthetic mesh and suture repair alone and found that
bovine pericardium was associated with significantly lower
rates of both endpoints.*!

Based on the limited studies we do have, bovine pericar-
dium has proven beneficial for use in contaminated fields with
limited recurrence and wound-complication rates. Bovine
pericardium has also proven beneficial in abdominal wall
repair in neonates with gastroschisis or omphalocele. A 2006
study of 24 neonates who underwent repair with bovine
pericardium demonstrated successful integration of the mesh
in all cases but one.*? Available studies demonstrate a role
for bovine pericardium in multiple types of abdominal wall
repair, especially contaminated fields, but more studies need
to be done to compare bovine pericardium to other biologic
mesh products. Bovine pericardium appears to have a lower
complication rate (ranging between 3% and 10% in the stud-
ies examined**") and recurrence rate (0%—19%) than other
biologic mesh products (Table 1) but direct comparison
studies are not yet available.

Bovine acellular dermal matrix
Similar to bovine pericardial mesh products, bovine acel-
lular dermal matrix has not yet been aggressively studied
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in the field of AWR. A recent study of 120 patients who
underwent a non-bridge inlay AWR with either porcine acel-
lular dermal matrix (69 patients) or bovine acellular dermal
matrix (51 patients) demonstrated significantly lower over-
all complication rates with bovine acellular dermal matrix
(44.9% overall complications in the porcine acellular dermal
matrix group versus 25.5% in the bovine acellular dermal
matrix group). This study did not demonstrate a difference
in surgical complications (24.2% for porcine and 21.6% for
bovine acellular dermal matrix) or rate of hernia recurrence
(2.9% for porcine and 3.9% for bovine acellular dermal
matrix) over a mean follow-up period of 21 months.* This
study demonstrates that bovine acellular dermal matrix is
comparable to porcine acellular dermal matrices in AWR
in regards to hernia recurrence rates and surgical complica-
tions but may be superior in regards to overall complications.
A 2009 study of five patients who underwent AWR of
contaminated wounds demonstrated the potential for the
use of bovine acellular dermal matrices in contaminated
wounds as only two of five patients demonstrated wound
complications.* Butterfield suggest that the cost of bovine
acellular dermal matrix makes it a more attractive implant
as compared to human acellular dermal matrix in breast
reconstruction as both products have similar complication
rates while bovine acellular dermal matrix is significantly
less expensive.* Overall, bovine acellular dermal matrix is
a promising biologic mesh product for AWR and more long-
term studies should be done to elucidate its efficacy in limit-
ing surgical complications and hernia recurrence rates.

Discussion

Mesh reinforcement of ventral hernia repairs not only
reduces recurrences but should minimize postoperative
complications. The frequently used biologic mesh products
discussed above have proven reliable in their durability to
reinforce the repair, effective for use even in contaminated
fields.*® Hernia recurrence rates following biologic mesh
reinforcement vary widely with the current literature, sup-
porting rates of 5%—66%. This variability may be attributed to
surgical technique (bridging technique associated with higher
recurrence rates independent of mesh product*’), location of
mesh placement, patient characteristics, hernia size, surgical
complexity, and length of follow-up with very few studies
citing a mean follow-up time greater than 2 years.

Given the high costs associated with biologic mesh, not
all reconstructions warrant their use. Furthermore, biologic
mesh hernia repairs may still result in wound complication
rates of 40% or higher.22'48 Specific patient and operative

characteristics associated with higher rates of wound com-
plications include diabetes mellitus, smoking, hernia size,
and bridging technique.*® The question still remains as to
which biologic mesh minimizes complications and cost
while providing strength and durability to the AWR. Even
prosthetic mesh may prove sufficient in the setting of infec-
tion if the reconstruction is delayed following successful
surgical debridement.?>*# Use of biologic mesh in AWR
should be individualized to each patient, taking into account
clinical characteristics, such as wound contamination and risk
factors for infection, as well as the patients’ desires: infected
or potentially contaminated wounds can be repaired with a
one-stage hernia repair and reconstruction with potential need
to repair in the future, or with multistage debridement and
reconstruction. Current indications for utilization of biopros-
thetic mesh include complex reconstructions deemed high-
risk for wound-healing problems and contaminated wounds
(replacement for infected synthetic mesh). Differences
between specific biologic mesh products are based on limited
findings in the absence of rigorous outcome comparisons
between these products.'® Overall, the integration of biologic
mesh with native tissue confers the advantage of resisting
infection and decreasing the need of mesh explantation in a
contaminated environment.

Conclusion

The ideal mesh for use in AWR has yet to be discovered,
but vast advances have been made in the art of abdominal
wall defect repair. Biologic meshes may have an advantage
over synthetic mesh in contaminated wounds, but their
use may not be cost-effective in all patient populations.
Those with and/or at high risk for wound complications
should undergo repair with biologic mesh. Ultimately,
more large-scale and long-term studies need to be per-
formed to adequately assess the efficacy of biologic mesh
products in AWR.
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