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The effects of viral infections on normal wound healing are discussed. The case report presented suggests that viruses can have a

detrimental effect on the normal wound healing process.

Key Words: Viral infections, Wound healing

Infectionsvirales et plaies

RESUME : On aborde ici les effets des infections virales sur le processus normal de cicatrisation des plaies. Le rapport de cas
présenté suggere que les virus peuvent exercer un effet nuisible sur ce processus.

he effects of viral infections on wounds, be they surgical
or due to thermal injury, remain ill-defined. The purpose
of this paper is to describe briefly the effects of surgical
wounds, burn wounds and viral infections on the immune
system and to review what has been reported in the literature
on viral infections and wounds in the immunocompetent host
to gain a greater understanding of their tentative relationship.
To illustrate the importance of viral infections on a surgi-
cal wound, the case of a young boy who developed chicken-
pox postoperatively leading to significant wound disruption
is reported.

CASE PRESENTATION
A 13-year-old boy presented with a congenital giant hairy ne-
vus, which extended from the upper back to the midbuttock
region and coursed laterally to each flank and the lower ante-
rior abdominal wall. He also had numerous other smaller
congenital nevi on the scalp, face, arms and legs. Because of
a questionable nodule in his midback, a large transverse el-
lipse was excised when he was one year of age. Histology
demonstrated that the lesion was benign. At age three years,
the patient underwent tissue expansion with excision of a
large segment of the back nevus without complication. In
May 1995, further tissue expansion was undertaken. Expan-
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sion progressed as planned (Figure 1), and the expanders
were removed on July 10. A large segment of the nevus was
excised with resurfacing by using the expanded back flaps.
The patient was known to have been in contact with chicken-
pox approximately two weeks before the surgery. However,
it was thought that he had chickenpox when he was a toddler.
On the following day his temperature rose to 39°C, and he
developed a rash on his shoulders and arms. This rash rapidly
coalesced into vesicle formation, and chickenpox was diag-
nosed. The patient remained febrile. On inspection of his
wound on July 14, the central portion was seen to have
dehisced. Wound breakdown progressed, leaving a large
open area with the vesicular eruption most intense at the
wound margins. The dressings were changed, and the wound
was sufficiently clean to accept a split thickness skin graft on
July 27. Following the skin graft, wound healing progressed
satisfactorily. He is currently fully active with no limitation
of movement but with an obvious large skin graft in his cen-
tral back, which will require reconstruction.

DISCUSSION
Repair of surgical incisions involves the process of healing
by first intention. Incision results in the death of a limited
number of epithelial and connective tissue cells as well as
disruption of the continuity of epithelial basement mem-
brane. The space formed by the incision immediately fills
with clotted blood containing fibrin and blood cells. Neutro-
phils are the first inflammatory mediators that move towards
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Figure 1) Congenital giant hairy nevus with tissue expanders fully
inflated just before surgical removal

the fibrin clot. By postoperative day 3, neutrophils are largely
replaced with macrophages resulting in the formation of
granulation tissue. Concomitant with neutrophilic migration
to the wound, the epidermis undergoes thickening at the
wound edges due to the increased mitotic activity of basal
cells. This sequence of events summarizes the inflammatory
reaction involved in the early stages of wound repair by first
intention (1). Burns, on the other hand, differ from surgical
wounds. The devitalized tissue undergoes coagulative necro-
sis, and the adjacent vital tissue develops marked exudation.
However, the adjacent vital tissue also accumulates inflam-
matory cells (1). Thus, both surgical wounds and burns se-
quester inflammatory mediators initially.

The inflammatory reaction that develops at the site of sur-
gical wounds and burns differs markedly from the immune
system’s reaction to viral infection. The immune reaction to
viruses involves both natural and specific immune responses.
Two principle mechanisms are involved in natural immunity
against viruses: stimulation of type I interferon by virally in-
fected cells and lysis of virally infected cells by natural killer
(NK) cells. It is noteworthy that type I interferon enhances
the ability of NK cells to lyse virally infected target cells (2).
Specific immunity to viruses is mediated by a combination of
humoral and cellular mechanisms. Humoral immunity plays
a key role in the early phase of viral infection (before the
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micro-organisms have gained entrance to the host cells) to
enhance phagocytic clearance of viral particles through op-
sonization and for complement activation. Cytotoxic T lym-
phocytes (CTLs) are the cells primarily responsible for
specific immunity against established viral infection. CTLs
have potent antiviral effects as a result of their ability to lyse
infected cells and stimulate intracellular enzymes that de-
grade viral genomes, and because they secrete cytokines with
interferon activity. Thus, while antibodies of the humoral im-
mune system act to block viral binding and entry into host
cells, CTLs inhibit viral replication in infected cells (2).

Experimental evidence supports the theory that viral in-
fection plays a detrimental role in wound healing; delayed
and disturbed wound healing were reported in the oral cavity
of rats infected with herpes simplex virus type 1 (HSV-1) (3).
Treatment of the HSV-1-infected rats with the antiviral agent
acyclovir resulted in a decrease in the degree of inflammation
and improved healing in the infected wounds (3). Moreover,
studies in virally infected mice revealed that wound healing
could be delayed due to viral alteration of macrophages (4).
Although both neutrophils and macrophages play a role in
wound repair as described earlier, experimental studies have
shown that the repair process is not dependent on the pres-
ence of neutrophils except in grossly infected wounds (5).
However, the absence of macrophages was demonstrated to
inhibit normal wound healing (6). Viral alteration of macro-
phages, therefore, has significant implications in wound
healing.

Surgery per se, in addition to host immunosuppression,
trauma, malnutrition or sepsis, may play a role in reactivation
of a previously dormant virus. Evidence to support the effect
of surgery was demonstrated with the reactivation of HSV-1
(7-9) and human papilloma virus (HPV) (10) following sur-
gery. Reactivation of the virus was attributed to the direct
stimulation of peripheral nerves during surgery. Authors of
the HPV study suggest that injury or destruction of cells dur-
ing surgery may result in the release of viral material residing
within the host cell and the subsequent viral reactivation ob-
served (10).

Viral burn wound infections have been reported to be very
rare (11-17). As with surgical wounds, thermal injuries de-
stroy the barrier function of skin, enabling the passage of vi-
ruses (18). However, immunological changes in the burn
population are much more significant and widespread. The
effects of burns on the immune system include decreased
neutrophil chemotaxis, phagocytosis (19) and killing ability
(19). In addition, decreased macrophage activity (18), lym-
phocyte response to mitogen stimulation (20) and gamma
globulin (21) have been reported. Furthermore, cell-mediated
immunity has been shown to be impaired during the postburn
period (22). Moreover, cell-mediated immunity is believed
to be the most important host defense against viral infection
(22).

The paucity of reported cases of viral infection and burns
is intriguing in light of the immunocompromised state of the
burned patient. Studies in pediatric burn patients have dem-
onstrated the concurrent presence of cytomegalovirus (CMV)
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(18,23), HSV (18,23), adenovirus (23) and varicella (13).
Viral infection usually manifests itself by small vesicles in
re-epithelializing second-degree burns and split thickness
skin graft donor sites followed by a loss of superficial epithe-
lium. It was hypothesized that the susceptibility of such re-
epithelializing areas to lesions characteristic of viral infec-
tion may be due to the presence of nucleoprotein moieties
produced by regenerating epidermal cells that could poten-
tially be used for viral replication (13). Alternatively, the
presence of lesions in and around the wound may be due to a
thin, readily inoculated integument (13). Secondary bacterial
infection has been reported to occur two to three days after
clinical manifestations of viral infection (18). It was not de-
termined whether the viral infection predisposed the wound
to the subsequent bacterial infection (18). However, most vi-
ral infections are self-limiting, resolving themselves within
approximately 10 days (18).

The self-limiting nature of viral infections was confirmed
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