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INTRODUCTION

Though burns are among man's most ancient enemies, we have
yet to purge them to satisfaction. They are a worthy opponent
to the best armed physician and frequently outwit even the great-
est of strategists. Few other ailments represent so great a
challenge to knowledge in anatomy, physiology, bio-chemistry,
pathology, surgery, medicine, bacteriology, genetics and psychia-
try, the armamentarium of the physician. It is not within the
scope of this paper, therefore, to discuss the burn patient as a
whole entity. I have taken the liberty to refresh the readers'
mind with the basic pathology and physiology of the burn wound;
with local treatment of the burn wound; and with complications

arising at the site of the burn wound.



SURGICAL CONSIDERATIONS OF THE BURN WOUND

The oldest classification of burns correlated the surface
appearances of the burn wound with the severity of injury. Ery-
thema, vessication, crusting, and charring were the basis of the
divisions. Later certain outward appearances became associated
either with the pathological concepts of inflammation and necrosis,
or the depth of the injury. Wiseman, in 1676, classified gunpowder
burms into groups: (A) "Superficial, it raiseth the cuticle up
into blisters", (B) "Deeper into the skin...it causeth an
eschar", and (C) "Deeper into the flesh...it maketh a hard crust
with a contraction". (1) The best known of the older classifica-
tions was that of Dupuytren in 1832, who divided burns into six
numerical degrees largely according to depth but partly aeccording
to outward appearance. Unna, in 1896, strongly criticized surgeons
for regarding "burns from their three most striking results, first,
redness of the skin, second,formation of bullae, and lastly, the
formation of scabs."” "It has then tacitly been assumed that only
eschar formation is accompanied by tissue necrosis, and that the
fact that every form of burning induces necrosis is consequently
overlooked." A simple erythema indicated rapid healing, and charr-
ing meant the absence of healing, while those in between were a
matter of guesswork.

The severity of the burn wound may be assessed quite satis-

factorily as it depends upon two principle factors; the percentage

1)



of the body surface damsged, and the depth of the tissue damaged.
Other factors than these must be considered in the over all pie-
ture, however, the most importeant being age, general physical
condition prior to burning, and concomittant ailments as cardio-
vascular disease, pulmonary, renal and systemic diseases. The
problem of management then becomes increasingly difficult and
chances of survival proportiomately diminishes if these systemic
diseases as well as mechanical injuries like fractures, lacerationms,
and head injuries are all present. (2)

Extent of a burn is usually expressed as a percentage of sur=-
face areas of the various parts of the body. The rule of nine
formnlated by Pulaski and Tinnison divides the body surface into
areas of 9%; the head and neck 9%, anterior trunk 18%, posterior
trunk 18%, each lower extremity 18%, each upper extremity 9%, and
the perineum 1%, (3) This is without doubt the most widely used
method but is lacking in accuracy of varying ages. Lund and
Bronder determined the changes in percentage of the body surface of
varying parts that occur during the different stages of development
from infancy through childhood. (4) The following chart is from

their original article. The numbers are percentage of areas.

Area Birth-l year 1l-L years 5-9 years 10-16 years Adult
Head 19 17 13 11 7
Neck 2 2 2 2 2
Anterior 13 13 13 13 13
trunk

(2)



Posterior 13 13 13 13 13
trank

Buttocks 5 5 5 5 5
Genitalia 1 1 1 1 1
Arms 1 1k B} U VI
Hands 5 5 5 5 5
Thighs 11 13 16 17 19
Legs 10 10 1 12 1
Feet 7 7 7 7 7

Depth of the burn wound is most commonly classified as first,
second or third degree. The first degree burn involves only the
outer layer of the epidermis and is characterized by erythema. Ne-
crosis is confined of the epidermis and healing occurs readily with
simple desquamation. Second degree burns are characterized by a
presenting wet or blistered surface, and are red or pink. Destruc-
tion of the epidermis and the upper part of the dermis has occurred
but sufficient epithelial elements remain in the dermis to allow
epithelial resurfacing. Third degree burns vary from color of white
to gray or may present a charred surface. Complete or virtually
complete destruction of all dermal epithelium has occurred. Resur~
facing by epidermis, if at all possible, can only take place by
epithelialization from the normal epidermis at the wound edge. (5)
This arbitrary division by degrees is, of course, an over simplifi=-
cation for purpose of communication. The most difficult differen-

tiation lies between the deep second degree and third degree burns.

(3)



Knowledge of the etiology of the burn correlated with the above
named mentioned points is often helpful in determining the degree
of burn. Second degree burns are often the result of hot liguids

or short flash type burns, contrasted to third degree burns usu-
ally caused by some type of flame. Often helpful in distinguish-
ing between the two is the sensitivity of the wounded area, both
objectively and subjectively. The acutely burned patient who is
comfortable and complaining of little or no.pain, with a wound
having the appearance of a third degree burn may be considered as

a probably third degree burn. A needle may be employed to map out
areas of anesthesia, hypesthesia or hyperesthesia to aid in the
differentiation. All nerve endings are destroyed in third degree
burns, in contrast to partial logs with hypersensitive remaining
fibers in second degree burns. (6) The burn is tested for sensiti-
vity to pinprick with a sterile needle. About a dozen pricks to
the square inch are necessary, partly because the pain spots are lo-
calized and partly because the whole skin area may be patechy. As in
all subjective tests the patient must be cooperative and understand
what is required of him; any pain on pricking indicates partial skin
loss, while whole skin loss burns are always analgesic. However,
analgesia may also be found in deep partial skin loss burns, parti-
cularly on the face, scalp, palms and soles of the feet. This is
presumably because some of the sweat coils are situated deep to the

deepest level of the pain nerve-endings in the skin and some in sub-
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cutaneous fat. In certain chemical burns the test is less reliable
due to selective absorption through the skin of nerve toxic pro-
ducts, viz. the burn agent. (1)

The stratum corneum is often loosened into its component layers
and this probably results from the expansion of keratin and its
temporary transformation into a semiplastic material. Sometimes
there is a horizontal gradation of changes in the epidermis extend-
ing for several millimeters at the edge of a burn, but often the
zone of disintegration necrosis is small or absent and the:junction
between viable and heat coagulated epidermis is fairly sharp. Super-
ficial burns msy then be defined histologically as those in which
the deeper part of the epidermis, particularly the basal cell layer,
remains viable and is not irreversibly affected by disintegration
necrosis or heat coagulation. Unlike the skin of most animals, hu-
man skin blisters readily, probably because the superfieial capillary
network of the dermis is highly developed and has intimate ramifica-
tions in the subepidermal papillae, while in animals the superfieial
plexus is less well developed. The blister fluid exudes from the
superficial capillaries and collects below the epidermis because the
cement membrane between the dermis and epidermis has been destroyed.
Histologically, incipient blistering is manifest by small spaces
containing an eosinophilic exudate between a few basal cells and the
dermis and perhaps rupturing between basal cells and adjacent prickle

eells. The epidermal roof of blisters is usually heat necrotic.
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