Ovine Forestomach Matrix is Efficacious in the Closure of Chronic Wounds
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Introduction

Results

Biomaterial dressings have a well-established niche in the Patient One underwent Pfannenstiel-incision abdominoplasty that was complicated by dehiscence and tissue
armamentarium of the wound care provider. Success has been necrosis.
The patient was seen at the wound care center starting with wound dimensions
noted using extra-cellular matrix (ECM) biomaterials to of 14.0cm length by 8.0cm width by 3.5cm depth. There was undermining along the post-surgical fascial plane of
promote tissue regeneration and wound healing. One such maximal depth 17cm. The undermining was resolved by 8 weeks after initial OFM application and the wound
product is ovine forestomach matrix (OFM). The biomaterial healed at 16 weeks (see below).
consists of basement membrane remnants, lamina propria, and
submucosa, which is rich in collagen I, III, IV, elastin, and
adhesive proteins such as fibronectin and laminin (Lun et al.
2010). OFM is postulated to promote tissue regeneration via
several mechanisms. It acts as a biomimetic that stimulates
cellular activation and migration to the wound bed using
retained growth factors (Irvine et al. 2011) that orchestrates
progression of natural wound healing. The ECM also acts as a
scaffold for connective tissue deposition. A product with these
characteristics may be particularly efficacious when used to
heal surgical complications. A classic tenet of surgery states,
“dissect only along named structures.” From a histological
perspective, this refers to the fact that it is preferable to expose
Patient
Two
contracted
necrotizing
soft
tissue
infection,
which
necessitated
emergent
surgical
debridement
and
structures by dissecting through the loose, mostly avascular,
and easy-to-separate areolar tissue between fascial "second-look". The patient was discharged with a wound of 9.3cm by 21cm by 4.2cm. The initial post-surgical
planes. This helps minimize tissue trauma. Nevertheless, this undermining due to fascial plane dissection was 11cm. The post-surgical undermining resolved by 12 weeks after
initial
OFM
application
and
healed
at
22
weeks.
(see
below).
tissue manipulation does induce an inflammatory reaction that
disrupts the normal function and interaction of adjacent tissue
layers. This in turn results in potential “dead space” between
the tissue planes and thus increased risk of post-operative
complications. This includes delayed wound healing, surgical
site infection, seroma, return to OR and chronic non-healing of
the surgical wound. OFM attempts to recreate the normal
function and relationship of the disrupted tissue layers as
described. This promotes wound healing, and prevention of
larger tissue loss.
Patient Three suffers with paraplegia due to MVC
resulting in a persistent stage IV ischial pressure
ulcer that underwent surgical debridement due
We present a case series demonstrating successful return to
OM.
There
was
12cm
postto organized wound healing of post-operative wounds that surgical undermining along the fascial plane
were resistant to standard-of-care treatment. Three patient at
presentation.
The
undermining
were selected for this series. All patients selected had large decreased 47% to 4.8cm by 12 weeks
post-surgical wounds with undermining along a previously after single OFM application. The wound remains
dissected surgical plane. The procedure was performed at unresolved, but his care is complicated by
bedside in the wound care center. The wound was cleaned, treatment non-compliance (see below).
prepped
&
draped
in
usual
sterile
fashion. Surgical debridement was performed to healthy
tissue. Hemostasis was achieved and OFM was applied as a
single application into the post-surgical undermining. NPWT
was applied as the outer dressing using a bolster technique
and was changed thrice weekly.

Methods

Discussion & Conclusion
This case series validates a novel technique of obliterating
post-surgical undermining. All patients in this study were
subjected to a surgical intervention as part of their treatment
and suffered with post-surgical complications. OFM appears
to have efficiently obliterated the post-surgical undermining
(see Graph 1). It seems to have been particularly effective
when used in combination with NPWT. This begs one to ask
whether OFM a priori may be able to play a role in prevention
of this and other post-surgical complications that result from
the uncoupling of surgical planes? We postulate that OFM
may prevent post-surgical complications in certain procedures
if implanted at the time of surgery. Examples include open
separation of components, delayed primary closure, and any
procedure that involves extensive dissection along a tissue
plane. OFM has demonstrated characteristics that counteract
the factors resulting in complications like delayed wound
healing, surgical site infection, seroma, return to OR and
chronic non-healing of the surgical wound in previous
studies. These factors include unorganized wound healing,
exuberant inflammation, local ischemia, and MMP imbalance.
An in vivo trial of OFM implantation has demonstrated that
connective tissue is deposited in an organized fashion and
results in acceptable tensile strength, biomaterial
incorporation, all without an excessive inflammatory
response (Street et al. 2015). Vascular supply is required to
support new tissue deposition within the postsurgical potential space. The created post-surgical potential
space will have a suboptimal vascular supply because of
fascia's essentially avascular nature. This will stunt healing
unless counteracted by angiogenesis. Robust angiogenesis,
demonstrated in both in vivo and in vitro experimentation, is
promoted by growth factors from OFM (Irvine et al.
2011). Matrix metalloproteinase (MMP) and neutrophil
elastase over-expression and elevated concentration
characterize chronic non-healing wounds (Negron et
al. 2012). OFM has demonstrated inhibition of MMPs -1,-2,8,-9, as well as neutrophil elastase (Tati et al. 2018) to correct
or prevent this imbalance. In summary, OFM is a versatile
product with a proven record in the treatment of chronic
wounds that now demonstrates efficacy in the obliteration of
post-surgical undermining.
It merits further study to
elucidate its role in the prevention of post-surgical
complications.
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