Burn Wounds: Infection and Healing
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Early wound closure is the ultimate goal of burn
care. While excisional therapy is necessary in the
treatment of both large, full-thickness and deep,
partial skin-thickness burns, the majority of burns
are superficial partial skin-thickness injuries requir-
ing a different clinical approach. In superficial
wounds, cosmetic and functional restoration in con-
junction with relief from pain and prevention of
infection is as important as rapid wound closure.
The moist wound healing associated with hydrocol-
loid dressings may provide an alternative treatment
modality for certain partial-thickness injuries. In
comparable wounds, these dressings produce good
functional and cosmetic resulis, rapid reepithelial-
ization, and improved patient comfort.
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urn injuries in the United States number approxi-

mately 1.45 million annually, and the majority (1.4
million, or 96%) do not require hospitalization [I].
Many superficial partial skin-thickness injuries are seen
originally in the clinical setting and managed on an
outpatient basis. These smaller wounds benefit from
rapid wound closure that prevents infection, promotes
reepithelialization, and relieves pain. Patients with more
extensive burns of this type stand to gain even more from
rapid wound closure, as it will reduce morbidity and
mortality [2].

Over the years, two approaches for the treatment of
burn wounds have evolved. The conservative approach
of repetitive wound care involves local dressings, and the
more aggressive surgical approach involves removing
devitalized tissue and a subsequent program of local
wound care. Both approaches have used a variety of
techniques including saline compresses, topical antimi-
crobial agents, biologic dressings, synthetic dressings,
and skin substitutes. The physician must have an under-
standing of the underlying principles involved in wound
healing, which allow assessment of the wound and
development of appropriate treatment protocols to maxi-
mize those principles in favor of the patient [3].

PHYSIOLOGY OF THERMAL INJURY

An acute thermal injury results in the loss of a
physical barrier to infection, and this loss is accompa-
nied by an inflammatory response. The inflammatory
response stimulates both local and systemic mediators
that direct and modulate wound healing. In extensive
injury, these mediators have physiologic and immuno-
logic impact, both at the local site of injury and systemi-
cally. While these mediators are designed to initiate and
sustain the healing process, the extensive inflammatory
response often results in collateral tissue destruction.
Heggers and Robson [4,5] have previously shown that
such inflammatory mediators as prostaglandins and
thromboxanes are damaging to the normal tissue sur-
rounding the burn wound and leave this normal tissue
more susceptible to microbial invasion. Till and col-
leagues [6] and Woolliscroft er al [7] have clearly
demonstrated that this inflammatory cascade is self-
perpetuating and may result in increased tissue destruc-
tion and necrosis rather than wound healing (Figure 1).
Mediators, such as the cytokine interleukin-8, are associ-
ated with tissue injury, and such local events may
influence systemic immune function [8]. Other investiga-
tors have also described alterations of local immunity
that predispose to burn wound sepsis [9].

THERMAL INJURY AND INFECTION
Although bacteria have been implicated in the initia-
tion of wound healing [10,11], colonization of tissue
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Figure 1. Cyclic model of tissue injury in burned patients. ADP
adenosine diphosphate; ATP = adenosine triphosphate; O2
oxygen. (Reprinted with permission from [7].)
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Figure 2. Healing rate of superficial wounds dressed with
hydrocolloid dressing (——) or with conventional gauze dress-
ing (----). (Reprinted with permission from [22].)

compromised by inflammation may lead to local invasion
and systemic sepsis. In some studies, an inverse relation-
ship between wound healing and bacterial count has
been found [12,13]. These findings have led to an overall
acceptance of the concept that bacteria recovered in
high numbers from a wound are not to be tolerated.
However, the majority of burn wounds are superficial,
partial skin-thickness, and of moderate size. These
injuries are limited, and the risk of systemic sepsis is low.
In the past, even superficial burn wounds were treated
with topical antimicrobial dressings to decrease the risk
of infection and subsequent systemic sepsis. In locally
infected wounds, antimicrobial dressings, such as silver
sulfadiazine, have proved to be valuable [14]. A growing
body of evidence, however, suggests that certain topical
antimicrobials may have a delaying effect on keratino-
cyte proliferation, cultured skin, and healing [15-17].
Therefore, the need to reduce bacteria in the wound
must take into account the relative risk:benefit ratio of
the planned therapy.
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Figure 3. Infection rates for burn wounds dressed conventionally
or occlusively. (Adapted with permission from [23].)
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Figure 4. Reported visual analog pain assessment of superficial
wounds dressed either with hydrocolloid or conventional dress-
ings. (From [24].)

MANAGEMENT OF NONINFECTED BURN
WOUNDS

In noninfected burn wounds, it is possible to use
treatment modalities that do not contain topical antimi-
crobials. Biologic dressings, such as cadaver allografts,
amnion, and xenografts, are effective methods to treat
wounds of limited size, but risk of disease transfer,
ultimate rejection, and restricted availability of these
modalities are potential problems. Shah and colleagues
[18] suggested that, by evolutionary selection, the speed
of healing has been optimized at the expense of the
ultimate quality of the healed skin. These authors
suggest that the normal adult wound demonstrates an
excessive cytokine response that can be reduced without
compromising the speed of healing or acquisition of
tensile strength, and with beneficial effects in the final
development of scar.

Winter [19] has shown that moist wounds heal faster
than desiccated wounds. Previous studies have docu-
mented the fact that occlusive dressings are beneficial in
speeding the rate and quality of wound healing [20-22],
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in comparison to dressings that result in desiccated
wounds (Figure 2). The acute partial skin-thickness burn
wound may benefit from treatment with occlusive hydro-
colloid dressings. Reports of this treatment plan have
suggested that burn wound healing is increased without
the subsequent increase in infection (Figure 3) [23]. In
limited superficial wounds, restoration of normal skin
function and appearance are equally as important as
wound closure. The conventional treatment of superfi-
cial wounds involves repetitive wound dressings with
topical antimicrobials and increased pain for the pa-
tient, making this approach to wound care a less desir-
able alternative. Hydrocolloid dressings used for the
treatment of other superficial wounds have been shown
to reduce pain significantly when compared with conven-
tional gauze dressings (Figure 4) [24].

In conclusion, superficial burn wounds without necro-
sis or infection may benefit from moisture retentive
hydrocolloid dressings. Colonization or harboring of
skin flora organisms over the surface of such wounds
does not seem to interfere with normal wound healing.
Finally, hydrocolloid treated burn wounds have been
shown to have a reduced infection rate when compared
to conventionally treated wounds.
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DISCUSSION

C. Baxter: 1 have had good experience treating
patients with burns on the arm. They are less painful,
one does not have to do a lot of dressing changes, they
are easier to take care of, and the patients are happier.
Even with metal burns, which take longer to heal, the
patient is still happy while the wound is healing. I do not
see anything wrong with it.

D. Smith: My only comment to that would be that
depth is difficult to assess at the time you see the patient.
I do remember a study by Marty Robson, where he
covered burns with Xeroform and wrapped them with-
out changing them for 10 days. They healed faster than if
they were changed regularly. This was very good. The
only problem is that it is painful, and they dry out under
those dressings.

M. Kerstein: In our study of small burns, they used
silver sulfadiazine because of its ease of application and
convenience. Of course, it is not convenient in terms of
what clothes one wears with it and whether these
patients can go to work and function in society.

D. Smith: Patients also expect burns to get infected,
so an education process is needed. They need to know
that the exudate and odor are not an infection before
they see it.

C. Baxter: They use silver sulfadiazine frequently
on outpatients. The physician never sends a burn out
open because it will get infected. It should be covered up
with something that makes it soft, pliable, and can be
moved without pain. We studied matched burns treated
with and without topical antimicrobials 15 years ago and
found equal infection rates.
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