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Progress in Bioengineered Alternative Tissue

The fourth issue of the Journal of Wound Technology
deals with bioengineered alternative tissues. This issue fea-
tures human cadaveric skin {Alloderm®), porcine tendon
collagen (Pelnac®), hyaluronic acid (Hyalomatrix®), bovine
collagen (Renoskin®, Pelnac®), bovine atelocollagen
(Terudermis®], bovine tendon collagen with a glycosamino-
glycan (Integra®), autologous skin cells (ReCell®), porcine-
derived acellular intestinal submucosa (Oasis®) and other
products clinically used as a temporary coverage, with skin
grafting in a staged surgery or simultaneously. Since syn-
thetic polymer and nylon fabric are applied to temporary
wound coverage in extensive burns, most of the bioenginee-
red alternative tissues are implicated in burns and traumas.

Certain products are used with other devices, growth
factors, and allogeneic or autologous cells, and these pro-
cedures are considered as being part of tissue regeneration.
The articles in this issue include clinical experiences of
bilayer artificial dermis for various clinical applications in
traumas, post-tumor resections, burns, nevi, and in combi-
nation with a growth factor, and demonstrate the remar-
kable clinical outcomes. Also, basic application of human
cadaveric dermal matrix is introduced in detail.

Moreover, as.a new integration of bovine collagen with a
glycosaminoglycan when a topical negative pressure system
is used for chronic wounds and reconstructive cases. The
combined use of bioengineered altered tissue and other fac-
tors or devices may lead to other clinical findings for better
and more efficient wound treatment. One issue to be dis-
cussed when bioengineered altered tissues are used is
cost-effectiveness. Even though the short-term costs may
be higher, the healing of wounds will be faster and of a bet-
ter quality, and long-term outcomes may be better and ulti-
mately less expensive when these products are appropria-
tely used.

The indications of these products extend beyond sur-
geons' hands alone: everyone involved in wound care can
derive benefits from them.

Sadanori Akita

MD, PhD

Section Editor of the fourth issue of the Journal of Wound Technology
Department of Plastic and Reconstructive Surgery

Nagasaki Universily Hospital

Nagasaki, Japan
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S. AKITA

Department of Plastic and Reconstructive Surgery. Nagasaki University. Nagasaki, Japan

Surgical Debridement

Abstract

!

Surgical debridement is effective in decreasing the total cost of wound care as well as shortening the wound healing period.
The principle of surgical debridement and an overview of clinical applications are presented. Even though this method is very
comron, special attention is paid to each application. Surgical debridement is important not only for surgeons and practitio-
ners but also for all wound specialists in terms of effective and efficient wound management. Novel techniques may be consi-
dered instead of conventional surgical debridement, but there is ample scope for surgical debridement to remain a mainstay

in first-line therapy.

rKey wards: type of wounds, bacterial and eschar control, wound coverage

In wound management of acute, chronic or traumatized
cases, confirming the tissue viability after thorough debride-
ment leads to faster wound healing if the wound is appropri-
ately covered with skin grafting, flap or artificial dermis. Recent
advancement of knowledge of wound bed preparation has also
placed importance on surgical sharp debridement. Surgical sharp
debridement is essentially not only important for surgeons
dealing with wounds but also for those who are involved in
other wound specialities in order to understand the concept of
appropriate "surgical wound debridement”.

Surgical debridement effectively decreases the wound
healing time and overall cost of wound care. Necrotized or devi-
talized tissue may be the source of infectious pathogens such
as bacteria, fungi, or othervirulent microorganisms; therefore,
removal by surgical debridement will provide a rapid means of
cleansing and wound bed preparations.

Surgical debridement converts wounds from “chronic” to
“acute” states by decreasing the activity of molecules such as
MMPs (Matrix MetalloProteinase) and increasing the activity of
TIMPs (Tissue Inhibitors of MetalloProteinase).!

Range of surgical debridement

Surgical debridement should be performed until well-vas-
cularized and healthy tissues are reached. Meticulous and
atraumatic techniques to avoid any damage to the vital tissues
ororgans should be used with careful hemostatic management
by ligation or electro-cautery.

Surgical debridement is contraindicated when the vascu-
lar supply to the local tissue is insufficient to ensure wound
healing or for the patients with sepsis who are not appropri-
ately covered.

Control of bacterial balance

Infected wounds do not progress to normal wound healing.
Such wounds remain in the inflammatory phase, during which
the wound battles with bacterial burdens. Open or chronic
intractable wounds are contaminated with microorganisms. To
qualify the bacterial burdens in the tissues, it is often necessary
to performa biopsy to eliminate malignancy and clinically deep-
and extensive-enough surgical debridement may be useful in
terms of wound cleansing and tissue harvesting for culture.?
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Figure 1. 67-year-old man, accidentally-traumatized arm injury. The
X-ray demonstrates both upper- and forearm mid-shaft fractures
with the twisted forearm

Figure 2, Radial artery was externally patent in the left panel, while
the glnar ﬁrtery was severed and thus microsurgically anastomosed
on the right



Expert opiniont

Wound coverage and management after
surgical debridement

After appropriate surgical debridement of a wound, the
wound is optimally covered with autologous tissues such as
direct suturing, skin grafting, flaps. However, some wounds will
be covered with artificial dermis,*wound dressings which provide
a moist environment, which maintain optimized wound condi-
tions promating a reduced bacterial load.

Traumatized wound (complex acute wound]}
Traurnatic wounds are composed of both blunt and pene-
trating injuries. Usually, blunt trauma causes a larger area of
tissue damage. Crush, degloving and avulsion injuries are in
this category and the extent of the wounds is not clear all the
time. The “zone of injury” may be different from acute diagno-
sis, because aggressive debridement of non-devitalized tissues,

= R g = >

Figure 3. With reduction andxtrnal fixation ars, an artificial
dermis was applied after surgical debridement

bacterial control and fluid maintenance may change the wound
evaluation (figures).

Penetrating wounds resultin soft tissue damage withvarious
degrees of underlying hard and important tissues such as
tendons, nerves, hones and vessels.

Animal and human bites require specific management,
because often primary closure is not recommended due to
potential contamination by microorganisms.

Burn

Unlike otherwounds, surgical debridement for burn wounds
is usually performedin atwo-dimensional, non-linear manner.
Wounds associated with deep dermal burns or deep burns
often require debridement to be perform down into deep dermis,
subcutaneous tissues and fascia depending on the original
thermal damage or subsequent damage through burn wound
management. It is highly recommended to perform surgical
debridement earlier for dorsum of the hands, the feetand artic-
ular joints over bony prominences, because wounds in these
functional locations are sometimes more serious than trunk
or flaccid skin.

Surgical debridement with mesh skin grafting is a gold
standard for burn ulcer treatment and this method s also facil~
itated with a growth factor employed immediately after debride-
ment until wound healing.*

Pressure ulcer

Pressure ulcers are well-prepared with off-loading of pres-
sure, shear forces, or other local and systemic standardized
management. However, deep tissue infections such as
osteornyelitis should be surgically opened and debridement of

% o

Figure 4. In18 dys, there was previously insufficient debridement,
further debridement and surgical intervention with skin grafting on
the dorsum and flap in the forearm were carried out
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Figure 5. Gne year after healing

the necrotic tissue should be considered. Intractable under-
mining of the subcutaneous tissues off the wound margins may
be facilitated with surgical sharp debridement.

Diabetic foot

Invasive diabetic foot infections lead to subsequent life-
threatening as well as limb-threatening conditions. Alongwith
normalizing the hyperglycemia and local care of the diabetic
foot infection, surgical debridement should be undertaken if

the pedal areas are infected. X-ray may be helpful for assess-
ment subcutaneous gas or necrotizing fasciitis. Often, such
conditions lead to amputations; however, itis considered best
to avoid amputation to the greatest extent possible for quality
oflife and mortality reasons.* Obviously, necrotized tissue and
suspicious tissue are sometimes debrided and post-opera-
tive irrigation and drainage are also considered during sur-
gical debridement if debridement cannot be completely per-
formed.
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