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INTRODUCTION

A rational approach to the initial man-
agement of the thermally-injured pa-
tient begins with an understanding of
the anatomy of the skin. By size and
weight, the skin constitutes the second
largest body organ system and compris-
es approximately 14%-17% of the body's
total weight. Essentially, it is a covering
consisting of two layers which rest ona
padding of subcutancous fat. The epi-
dermis—the outermost Liyer—is rela-
tively thin, measuring 0.06-0.08 ml in
thickness. This layer is in contact with
the dermis by means of multiple, irreg-
ular interpapillary ridges and grooves.
"This underlying dermis is approximate-
ly 20-30 times thicker and incorporates
the nervous, vascular, lymphatie, and
supporting structures for the epider-
mis, as well as the epidermal appendages
(Figure 1).!

The depth of thermal injuries is deter-
mined by the combination of the burn-
ing agent, temperature, and length of
exposure. The skin can maximally dissi-
pate heat at a rate of 0.04 cal/sec/em.?
Variables affecting this tolerance include
water content of the skin, its varying
thickness within a given area, pigmen-
tation, presence of hair, oil and dirt, and
rapid changes in the peripheral circula-
tion. The equilibrium point for normal
skin is considered to be 44°C (111.2°F).
Up to this point, a normal healthy adult

an tolerate this temperature cxposure
for up to six hours without sustaining a
thermal insult. The rate of cellular de-
struction, however, doubles with each
degree rise in temperature from 44°C-
51°C (111.2°F-123.8°1"), so that be-
tween 60°C and 65°C (140°F-149°F)
the rate of damage is ten million times
greater than itis at 45°C. Thus, at 70°C
(158°1) even fleeting exposure will pro-
duce total epidermal necrosis. !

Classiflcation of Thermatl Insult.
Burns traditionally have been classified
according to the depth and the extent
of the body surface area involved. For-
merly, depth was classified in degrees
{Figure 1). In a first degree burn, destruc-
tion is superficial, i.c., involving only
the epidermis. There is local pain and
erythema, A systemic response, if pres-
cent at all, is usually mild. Usually such
burns require no treatutent, except in
very large burns of infants or elderly pa-
tients. Healing occurs spontaneously in
three to five days without scarring. An
example is sunburn. Resuscitation,
when necessary, ean be undertaken in
the outpatient department, and the pa-
tient discharged after a few hours. Miid
analgesics and commercially-available

topical anesthetics may provide addi-
tional pain relief.

Second degree (or partial thickness, in
present terminology) injuries involve
both the epidermis and the dermis, The
partial-thickness injury may be superfi-
cial, involving only the outer dermal Lay-
ers and may heal within 10-12 days
spontaneously. Deep second degree
burns extend into the dermal papillae
but the skin appendages are preserved.
Provided nutrition is adequate and there
is no infection, these burns may also
heal spontaneously within three to four
weeks. Spontaneously-healed, deep par-
tial-thickness burns may result in poor
quality skin, however, that is prone to
breakdown in cicatrization. Therefore,
skin grafting of such injuries is some-
times advisable in areas of functional or
cosmetic importance, such as the back
of the hand. The partial-thickness inju-
ry is characterized by blister formation,
and tactile and pain receptors are usy-
ally intact, althougl the perception of
the sensation of pain by burn patients
can be an extremely variable phenom-
enon. These injuries are usually caused
by flash, scald, or brief contact with hot
objects.

Third degree (or full-thickness) burns
involve the epidermis, the dermis, and
occasionally the underlying subeutane-
ous tissue, The elasticity of the dermis is
destroyed, giving the wound a dry, hard,
leathery appearance. There is marked
edema, These burns are usually painless
to touch. All such injuries require graft-
ing since all dermal elements have been
destroyed. Usual etiologic agents are
flame, high intensity flash, chemicals,
electricity, and prolonged contact with
the sources of heat.}?

The appearance of burns can be ex-
tremely unreliable as a means of gaug-
ing their depth. Frequently the pigmen-
tation of the site of thermal injury is
merely a reflection of the pre-burn state
of capillary dilatation. In our experience,
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Figure 1: Depth of bumn, Reprinted by per-
misslon from Burn Care for the House Offi.
cer, Andrew M. Munster, MD. Baltimore, MD;
The Willlams & Wilkins Co., 1980,
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the most accurate way of predicting the
depth of burn is by the sensation to the
gloved hund of an examiner. Partial-
thickness burns feel moist and watery
and are generally tender to the touch,
while full-thickness injuries are hard,
dry, and insensitive. However, it takes a
great deal of experience to estimate the
depth of the burn and mistakes are made
even by experienced clinicians.

The full appearance of a burn may
not evolve for several days, The evalu-
tion of the extent of thermal insult is
categorized as the percentage of the to-
tal body surface area burned. There are
two methods of evaluating the total burn
size or extent. ‘The simplest and maost
readily applicable is the rule of nines.
The rule of nines states that the body is
divided into areas corresponding to Y,
or multiples of nine, of the total body
surface. The perineum represents the
renuining 1%, as shown in Figure 2.

A more accurate method of assessing
the extent of the total bady surface area
burned is the use of a Lund and Brow-
der type of chart.! This chart is essen-
tially the same as the rule of nines dia-
gram, but it makes allowances for the
changing proportions of the body sur
face area from infancy to adult life. For
example, the head of an infant repre-
sents 209 of the total body surface area,
while in an adult the same surface area
represents only 7%. The best way to use
the Lund and Browder chart is for a
member of the medical team to make a
careful sketch of the patient’s burn in-
jury following debridement after admis-
sion. The use of a colored pencil is help-
ful in distinguishing partial-thickness
injures from full-thickness injuries. Then
the various percentages of the body sur-
face area which are burned can be add-
ed up to produce an aceurate estima-
tion of the total burn size,

Finally, the rule of the palm may be
used to evaluate scattered burns or for
determining the unburned portion of
the body surface area in 4 major burn
injury. The palm of the hand represents
one and one-quarter percent of the to-
tal body surface arca throughout life.
Thus, either the patient’s palm may be
placed over scattered burn surface areas
or the size of the patient’s palm may be
compared to that of the examiner’s palm
and appropriate adjustments made. The
estimation of the extent of burn plays a
major role in determining the fluid re-
quirements of the thermally-injured pa-
lient in the resuscitative effort.

Natural History. 'T'he natural history
of the major thermal insult is conven-
tionally described in three phases: the

Figure 2: The Rule of Nines. Reprinted by
permission from Burn Cara for the Haouse Of-
ficer, Andrew M. Munster, MD. Baltimore, MD:
The Williams & Wilkins Co., 1980,

Figure 3: Preferred sites of escharotomy. Re-
printed by permission {rom Burn Care for the
House Officer, Andrew M. Munster, MD. Bal-
timore, MD: The Willlams & Wilkins Co., 1980.

EMERGENCY MEDICAL SERVICES




1
shock phase, the phase of eschar sepa-
ration, and the phase of reconstruction.
Thé shock phase is characterized by in-
creased capillary permeability. This
physiologic change is the result of both
direct injury to the microvasculature by
the noxious stimulant and is also medi-
ated by the release of various vasoactive
agents, including prostaglandins, kinins,
histamine, and serotonin.® T'he result-
ing capillary leak is aggravated by con-
striction of venules at the distal end of
the capillary bed and by sludging of the
circulation in the viable tissues imme-
diately underlying the burn. Fluid loss
into extravascular tissues is initially rap-
id and is accompanied by increased lym-
phatic flow. Edema formation is most
pronounced in the first 24 hours, and
begins to slow as lymphatics become ab-
structed and capillary integrity is re-
stored. Because of large extravascular
fluid shifts, plasma volume contracts,
cardiae output falls, and peripheral re-
sistance rises. ‘T'he increased capillary
permeability persists for approximate-
ly 24 hours, and occurs not only in the
burned areas, but is a total body phe-
nomenon and includes the lungs as well
The capillary leak resolves somewhat
sooner in children; capillary walls seal

and compensatory changes set in. There
is usually an overcompensation in car-
diac output which becomes supemor-
mal and may actually persist until wound
closure, Edema fluid is gradually ab-
sorbed and the circulating plasma vol-
ume returns to normal. Diuresis begins
and the excess retained fluid is secret-
ed. The shock phase concludes when
the body weight has returned to normal
and cardiovascular stability has been re-
established. Usually, this balice is
achieved after 48-72 hours if appropri-
ate resuscitative measures have been
undertaken. A discussion of the eschar
separation and reconstructive phases is
not relevant to acute care management,
and will not be deseribed here.

TRIAGE AND TRANSPORTATION

Care in the Field. Because initial
treatment of bum paticnts on the scene
may be undertaken by personnel with a
very wide range of skills—from highly
trained and expericneed paramedics
equipped with advanced life support
systems to volunteers with little or no
specialized training-—certain guidelines
should be established regarding early
management. Additionally, there may
be considerable varintion in the distance

to available skilled medical help, rang-
ing from an accident that occurs within
a few miles from a major burn center to
an injury sustained far from any medi-
cal facility, In order of urgency, the first
matters to be tuken care of are:

® Removal of the victim from the fire;

e Attention to the airway;

® Evaluation of associated injuries;

e [stimation of burn size and initia-
tion of resuscitation and transportation,

The third item cannot be overempha-
sized. Particularly in the case of a vehic-
ular accident, associated injuries such
as fracture of the cervical spine, or com-
mintted fracture of lower extremity
bones, or a sucking chest wound, will
take obvious precedence over treatment
of 2 burn.

Removal of the victim from the
source of injury. If the patient still has
burning clothes, he should be wrapped
in 2 clean sheet or blanket to extinguish
the fire. Smoldering clothing should be
quickly removed. ‘This technique is pref-
erable to dousing the victim with water,
since water supplies are often contum-
inated with Pseudomonas deruginosa.
Rolling the victim on the ground or im-
mersing into a lake, a pond, or river are
not recommended except as a last re-

When LIFE is measured in
seconds . . . HILLER says it all in
Helicopters for medical evac.

* dual or single stretcher accomodations
* patient care accessability

* medical attendant seating

* designed for safe, fast, search,

ease of maintenance and rugged durability.™

Many options and custom interiors available.

HILLER AVIATION

Manulacturer of the finest helicopters in the world,
2075 W, SCRANTON AVE. » PORTERVILLE, CA 93257 = (209) 781.8000 » TELEX 682454
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sort, again because of the possibility of
massive early contamination. In the case
df chemical injury, the areas involved
should be copiously irrigated with wa-
ter for a period of 15-20 minutes on the
scene,”

In the case of electrical injury, the vic-
tim should be removed from contact
with current either by disconnecting
the source or by using a nonconductor
to move the victim from the point of
contact. It is noteworthy that a current
of 15 milliamperes provides enough
stimulation to the nerves or to the mus-
cles themselves to cause tetanic muscu-
lar contractions. If flexor muscles pre-

vail and contact of the patient is with
the palm of the hand, it may be impos-
sible to let go of the shock source. At
twice this current level, current density
in the thorax becomes great enough to
similaily affect respiratory muscles. Suf-
focation and death ensue if removal
from the source is not possible, Begin-
ning at 60 milliamperes, current density
in the heart is great enough to cause the
heart to fibrillate. It is important to note
that these voltages are only one-hun-
dredth of the power of those required
to produce a burn of human skin.®

In the case of hot tar or asphalt con-
tact injuries, it is preferable to cool the

Agent
Hydrofluoric acid

irrigation
Elemental lithium

Chromium compounds

Phenol

Table I: Some chemical agents requiring special attention acutely.

Recommendad therapy

Subcutaneous injection of
10% solutlon of calciem
gluconate, following coplous

Removal of gross fragments
and storage In mineral oil,
followed by irrigation
Consider early excision to
prevent systemic absorption
and toxicity from wounds
Polyethylene glycol lavage
before water irrigation

Paotential hazards
Hypocalcemla

‘Violant reaction with
axposure to water

Stored in all body tissues,
hemodialysis not always
effective

Potential increases in
absorption upon dilution
with water

tar or asphalt as quickly as possible as
opposed to removing the tar on the
stene,

Assure the airway. Patency of the
airway must be established using cus-
tomary techniques. The neck is extend-
ed, the head is turned to the side. If the
victim is unconscious and the tongue
appears to be obstructing the airway, an
oral pharyngeal airway should be insert-
ed. If upper airwity obstruction appears
to be imminent from severe smoke in-
halation, insertion of an endotracheal
airway muy be necessary. It is rare, how-
ever, for edema to develop so rapidly
that upper airway obstruction will occur
under 30-40 minutes from the time of
removal from the fire. This should allow
the placement of an endotracheal tube
under conditions better than those that
can be obtained in the field. Cardiopul-
monary resuscitation may be needed in
the case of massive carbon monoxide
poisoning.

It must be emphasized that, in the
case of known or suspected inhalation
injury, an csophageal obturator airway
is not an adequate substitute for an en-
dotracheal airway since the pathology
occurs at the level of the preglottic and
laryngeal areas and is one of progres-
sive eden,
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Table II: Sample admission orders.
1. Diagnosis: burns, % TBS.
2. Condition:
3. Hourly VS and 1 & O
4. Urine sugar and acetone q4h x 24 hr
5. Daily weights
6. Protectlve isolation
7. NPO except for Maalox, 30 cc/hr or NG tube to low GOMCO, Maalox 30 cojhr
thraugh tube, then ctamp for 30 min
8. Bed rest, head and burned extremitles elevated
9. Pulse checks to burned extremities q3h N Lo
10. Foley catheter to straight dralnage el : B et
11. Dressings: Apply qi2hr
Cover cream with Kerlix {extremities) ) %
Leave chest, face open .
12. IV Fluids: 'l:llnger's lactate at ccihr for hr, then celhr for :
rs
13. Humiditied oxygen by face mask at 5 UWmin
14. Medlcations: Penlciliin 300,000 U IV qBh x 3 days
Marphine sulfate mg iV q hr prn pain -,
QOther; . Mo
i o g e |
amp. : ;
IR v purt b et winatty
15. Call HO for: Urine output <40 cclhr Control Response Vehlcle
: Increase in hoarseness "
'x Resplratory rate >35/min VEHICLE EQUIPMENT:
Systollc BP >200 <100 mmHg + » Fedorat Model 12 2 Pan Boots
T >101.5 0F Twinsonic Light Bar += 3 660C Metio Helmets
L P >160 or <60/min - --;ﬁg[g:l&éusn Siten/ :: mﬁi‘:’e Bgshifc*}?u-
At Yy Change in state of consclousness ~  « LSl -« Federal Mode! MNC MATRIL
16. Other ordars: | }‘.‘.‘ - ?{c&m&cl 18100 :?Zpg:uEE:vpgst:lbie
K4 . Siren Speakes Coveralls
E . LA T * 2 7*fied Cats-eye « 2 Proximity Suits_
e LTI g “, MD. Rear Body Flashers 2 Fira/Chemical Sits
T AR e iy :% %e;:m ‘:mmﬁ'saim . \lwzuu; Ei:ml!:‘lis hptgiraicg esml
Performance of a secondary sur- ported to an approprizte medical facil- .ms w%%m . ?"P'?ﬁ'sq'nﬁ'cﬁars )
vey. A brief but thorough examination ity. If a burn treatment facility is with- Roof Mool 10 Power
of the patient’s head, neck, chest, abdo- in reasonable reach, e.g., an hour or so '%"e'%'ﬁiﬂ?&%e’“"” :g g‘ma‘gﬁ;sﬂg'csm
men, hips, and extremities should be away, the patient should be optimally = 1 Wind Directional Linets
conducted so that life-threatening inju- transported directly to that facility. If o 75500 Watt Ray g e luised
ries may be identified early and appro- this is not the case, the patient should Genetatos - mouted to Jas
priate therapeutic measures instituted. be transported to the nearest medical N1 o Box Assonted Cleaning
Intravenous resuscitation, Theex- facility, This is especially true in the Telescoping Lights Togls
S : g : . »2Complete Scott 45 =2 Rolls Duct Tape
act timing of intravenous resuscitation case of known or suspected inhalation SCBA Units—with *1 Vapo Sensx
is controversial. Because of the rapid injury. B b oL
development of edema and the relative- I patients are to be evacuated by air- #1 Type "A" Chiorme Kit = 1 Shovng Kit
ly slow nature of hypovolemic shock craft, a nasogastric tube should be insert- R e
from burns, we currently do not recom-  ed pre-flight because of the distension = 1 Petsomel Wash 55. 85 Gallon :
mend that an intravenous line be start- of the gastric bubble and progressive ex- = m@'ﬂ-- 3% Ut ) s Sy s
ed in the field unless, in the opinion of pansion of intestinal gases in reduced Ficst Ag - * | Putabie Windspeod.
the evacuating team, adequate medical atmospheric pressure. Contraindica- 'E?Tsm d =1 Earate S i
help is more than an hour away from tions to aerovacuation include pneumo- s ol it i :gszsgfgbwpmﬁgf&myks
the scene. In that event, a large-bore nia, congestive heart failure, cardiac ar- Gloves Chemical Extinguishers
plastic cannula should be inserted into  rhythmias, recent gastrointestinal bleed- 'go';;"[eg'*"“w Splash 'écmmgfw
alarge peripheral vein and lactated Ring ing, and hypothermia. ! « Or Equalent
er’s solution begun at the rate of 150 Indications for Transport to a Cen- | How many times could you have used one?
ml/hour, ter Versus a Hospital. The following Think About It.
Transportation. Certain practices criteria are those used for Maryland
should be avoided in the field. No oral State in the transfer of patients toa Bumn
fluids should be administered to pa- Center. These criteria are standard: sec-
tients. The temptation to immerse the ond and/or third degree burns of great-
patient in ice or very cold water should er than 10% of the body surface area if
be resisted,” and trachcostomy should the patient is under 10 or over 50 years, % TY
be avoided whenever possible.® The and greater than 20% of the body sur- [M] B %?3%%}3
patient should be wrapped in a clean face area in other age groups, All chem- [_\
sheet or blanket, kept warm, and trans- ical and electrical burns are transferred Hurst Pertormance, Inc., Safety Products Division
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to a Burn Center. Finally, burns to “spe-
cial areas” such as the face, hands, feet,
joints, perineum, and any circumferen-
tial burms are best treated at a Burn Cen-
ter. On occasion, the Burn Center may
be called upon to provide care for pa-
tients suffering from massive skin loss
from processes other than thermal inju-
ry. These include Steven-Johnson syn-
drome and ecthyma gangrenosa, for ex-
ample.!?

EMERGENCY DEPARTMENT
ASSESSMENT

Indications for Admission and the
Treatment of Outpatients. Upon the
patient’s arrival in the emergency de-
partment, the process of evaluation and
treatment begun in the field is augment-
ed and continued as follows:

® Check patient’s airway and vital
signs;

e Reassess presence or absence of
significant associated injuries;

e Estimate total burn size. (To do
this, any residual clothing of the patient
should now be removed, and the extent
and depth of the burn evaluated by in-
spection and palpation of the burn sur-
face with the gloved hand as previously
discussed.)

It is important to note that the esti-
mation of burn size and depth again fol-
lows the assurance of adequate ventila-
tory and circulatory status and a secon-
dary survey. At this time it is appropri-
ate to obtain a pertinent history and to
perform a physical examination, High-
lights of this history should include pa-
tient’s age, circumstances surrounding
the injury, and specifically, whether the
injury occurred within a closed space.
It is of particular importance to ascer-
tain if the patient lost consciousness,
The usual data regarding patient’s al-
lergies, current medications, immuni-
zation status, history of previous sur-
gery, and concomitant medical illness-
es should be obtained. 1

OUTPATIENT MANAGEMENT

In those patients judged to be suit-
able candidates for outpatient mandge-
ment, a tetanus toxoid immunization
should be administered if tetanus im-
munization is not current, The wounds
should be debrided in a sterile fashion
following the administration of appro-
priate pain medication. Bacitracin can
safely be applied to facial burns and the
use of silver sulfadiazine cream is rec-
ommended for other burn areas. Al-
though silver sulfadiazine does not re-
quire closed-type dressings, a light wrap
with clean bandages may be convenient

September/October 1982

for patients and will help to keep the
topical antibacterial agent in contact
with the wound. The patient can then
be instructed to shower or bathe twice
daily, preferably in the morning upon
arising and before retiring. Such patients
may safely enter the shower or tub with
their dressings in place and these can be
soaked free. Cleansing of the wounds
can be undertaken safely with bland
soap, and these wounds may then be
blotted dry with a clean towel. The pa-
tient should be instructed to apply the
silver sulfadiazine cream thinly over all
open burned areas, Again, in the case
of silver sulfadiazine, bancdages are more

a convenience than a necessity. The pa-
tient should be strongly advised against
work while the wounds remain open
and unhealed, but should be encour-
aged to maintain a level of activity con-
sistent with the performance of the nec-
essary tasks of normal daily life. Eleva-
tion of burned extremities is recom-
mended. Ambulation should be restrict-
ed to the performance of functional
trips.

It has been our custom to administer
low-dose penicillin, i.e., 300,000 units
Pp.0. q6h, to outpatients for the first three
to five days post-burn,

It is imperative that a patient who has
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been discharged from the emergency de-
partment be seen again within 48 hours
by an individual knowledgeable in the
care of burns. At this time, it may be-
come apparent that the burn was deep-
er than first estimated, or vesicles may
have developed large enough to require
debridement, or other complications
such as cellulitis may have ensued. The
patient therefore should be given a re-
turn appointment within 48 hours to be
seen in the Burn, Plastic, or Surgical clin-
ic, or by his own physician, as appropri-
ate. Prior to their discharge, all patients
should be advised of the signs and symp-
toms of cellulitis.

PATIENTS FOR ADMISSION

Those patients selected for admis-
sion have more sophisticated care re-
quirements; however, these needs can
easily be met if approached in a logical
fashion.

Intravenous Line. The adequacy of
any intravenous lines which may have
been inserted in the field or dunng truns-
it can now be checked. Any patient with
1 burn greater than 15%-20% of the to-
tal body surface area usually requires
intravenous fluid resuscitation. Smal-
ler, uncomplicated burns in previously
healthy individuals can be resuscitated

The Guide To...
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by oral fluid administration. A large-
bore (16-18 gauge) intravenous cannu-
la should be placed, ideally, in an un-
burned arexz in the neck or extremity,
and secured in place. In patients with
very extensive burns (over 60% total
body surface) two intravenous lines may
be required. In such a patient, it may be
preferable to start the intravenous line
through a burned area. At the time of
admission the burn is usually not colo-
nized, and the unburned area can then
be utilized when it is time to change the
site of intravenous access two to three
days later.

In patients who lave anticipated
needs for large volumes of fluid resusci-
tation—for example, 40% or more in
burns—and in patients with underlying
cardiopulmonary problems, most clini-
cians would prefer to start a central ve-
nous line via the subclavian or internal
jugular route. In a recent review, Baxter
commented on the contraindications
of initial central vein catheterization,
Complications are higher in all shock
patients. Thermal insult induces hyper-
coagulability, with miniclots beginning
almost instantaneously. Central veins
will be needed later for intravenous ali-
mentation or monitoring of central cir-
culatory parameters,’

Nasogastric Tube. Patients with
burns over 20% of the body surface have
a simitlar initial response as trauma pa-
tients, As a result of severe splanchnic
vasoconstriction, an early and sustained
reflex ileus may occur. Acute gastric di-
latation may occur early and be accom-
panied by abdominal distention, regur-
gitation, and possible aspiration. For
this reason a nasogastric tube should be
inserted and placed on intermittent suc-
tion until bowel function approaches
normal—usually around 72 hours post-
burn.

Foley Catheter. Any patient who
requires intravenous resuscitation also
requires a Foley catheter for the pur-
pose of monitoring the hourly urine out-
put. Additionally, patients with small
burns who might not otherwise require
intravenous resuscitation, but in whom
the burns involve areas where urinary
soilage might be a problem—for exam-
ple, burns to the perineum—may have
a Foley catheter placed to facilitate nurs-
ing care.

Tetanus Prophylaxis. The patient’s
immunization history should be ob-
tained and tetanus prophylaxis adminis-
tered as necessary, using the sume indi-
cations as one would for any other ma-
jor injury.

Antiblotics. Controversy remains
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surrounding the administration of anti-
biatics to burned adults. Prophylactic
penicillin was previously given to virtu-
ally every burn patient for the first three
to five post-bumn days. According to Pru-
itt, however, recent studies and reports
suggest that even such brief prophylax-
is increases the resistance of the resid-
ual bacterial population. Accordingly,
they have administered no prophylac-
tic penicillin for several years and have
encountered no cdlinically-significant
streptococcal infections. Those treat-
ing burned children are advised to con-
sider the high frequency of recovery of
Streptococei from the oropharynx of
such patients to justify the administra-
tion of penicillin in the immediate post-
burn period." It has been our custom
to administer penicillin in low doses,
i.e., 300,000 units IV q6h for the first
three days post-burn to prevent group
A beta hemolytic streptococcal infec-
tion.

Pain Madication. Pain medication
should be given now to ease the discom-
fort of debridement, dressings, and trans-
portation to the ultimate destination.
It is essential to give pain medication
intravenously so that the absorption in
effects of the drug are reliable and ob-
servable. Demerol, in doses of 5-10 ml

Figure 4: This 45-year-oid Caucasian male sustained a 50% TBSA flame burn. He experienced
a respiratory arrest praceding his transportation by the burn flight team, and measured tical
volumes were markediy diminished. Escharotomy (ss shown) produced dramatic restoration

of ventilatory capacity.

intravenously, or morphine, in doses of
2-5 ml intravenously, repeated every
two hours if necessary until the patient
is stable, are appropriate.

Other Medications. Medications
that the patient customarily takes should
be continued until the patient’s medi-
cal background can be better evaluated,

Particularly important are the cardiac
glycosides, insulin, and antiseizure med-
ication for epileptics. Burn patients ex-
crete a large number of pharmaceutical
agents faster than other patients; this
phenomenon has been reported partic-
ularly for the cardiac glycosides, Dilan-
tin and the aminoglycoside antibiotics,
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This should be kept in mind as these
medications are ordered. Whenever
posdible/finitial blood levels of the drug
should be obtained two to four hours
after the first and second doses.

Special Considerations in the Ear-
ly Treatment of Chemical and Elec-
trical Burns. Patients with chemical
burns should have already been lavaged
with water at the scene. If they have
not, these patients should be placed in
a hydrotherapy tub or shower and the
area in question irrigated for a prolonged
period of time. It is our custom, upon
admission, to lavage such patients fora
total of six hours' time, Neutralization
of acid burns with alkali and alkali burns
with acid is not recommended because
dilution with water achieves the same
effect, and the likelihood of error is les-
sened. The exothermic reaction of some
acids and alkalis can produce rather in-
tensive heat which can further the ther-
mal damage. There are some chemical
agents, however, for which neutraliza-
tion is not sufficient (please refer to Ta-
ble I).

For electrical burns, a strong initial
diuresis must be made because of the
possibility of massive myoglobinuria.
In other than minimal electrical burns,

—— % =

therefore, we administer mannitol 12.5 g
on admission and again six hours later
until all pigment has been cleared from
the urine and urine output is adequate.
In those patients presenting with gross
myoglobinuria, the initial dose is dou-
led to 25 g. Sulfamylon is the preferred
topical agent in these injuries.

FLUID RESUSCITATION

The key alteration in the pathophy-
siology of the acute post-burn period
leading to the need for fluid resuscita-
tion is increased capillary permeability.
This results in loss of water, colloid, and
electrolyte not only into the burn wound
but elsewhere in the body as well, in-
cluding the lungs. The result is third
spacing of the large amount of volume
which cannot be reversed by any meth-
od of resuscitation until the capillary
wall has healed well enough to retain
colloid once again, enabling the plasma
oncotic pressure to begin returning to-
ward normal. The objective of fluid re-
suscitation is to maintain normal car-
diovascular parameters while this heal-
ing process takes place, without fluid
overloading the patient.

There are many formulas for the re-
suscitation of burn patients. A discus-

sion of the advantages and disadvantages
of each is beyond the scope of this arti-
cle. 1t is recommended that a physician
become thoroughly familiar with a meth-
od of resuscitation and that he note that
all formulas are merely guidelines. The
individual physician must be familiar
with the indications for departing from
his formula, and note that excellent and
reliable intravenous routes must be used.

The calculation of formula require-
ments takes into account the time of
burn, not time of admission or time of
commencement of intravenous therapy.
Qur formula of choice is the Parkland
Formula which requires that a patient
receive 4 cc/kg body weight per % bum
of lactated Ringer's solution. One-half
of this volume is administered in the
first eight hours from the time of burn
and the other half is administered over
the following 16 hours.

Monitoring recommendations are
that 0.5-1.0 cc/kg body weight per hour
of urine represents an adequate urine
output. During the second 24 hours,
colloid is administered: 0.5 ce/kg/ % of
burn in the first eight hours. In the re-
maining 16 hours, the patient’s fluid re-
quirements are met with free water,
usually supplied as DsW. The success
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of resuscitation can be monitored by
the following parameters: first, main-
tenance on a2 normal sensorium; second,
adequacy of urine output; third, stabi-
lization of hemodynamic parameters.
It is worth repeating that more urine
production is not a sign of a more suc-
cessful resuscitation. If urinary output
falls below the volumes acceptable, the
rate of fluid administration should be
increased rather than diuretics given,
A checklist of orders used at the Balti-
more Regional Burn Center for new ad-
missions is found in Table I

OTHER CONSIDERATIONS

Early in the burn patient’s evalua-
tion, the possible need for escharotomy
should be assessed, Escharotomy may
become necessary if the circumferen-
tial full-thickness burn involves the up-
per or lower extremity. Tissue swelling
will first compromise the venous retumn
and then the arterial supply to the ex-
tremity and probably cause ischemic
changes in the intrinsic musculature, or
eventual loss of digits, toes or the entire
extremity. The need for escharotomy
is usually apparent within a few hours
of the burn insult and is signaled by loss
of peripheral pulses (a Doppler may be
used if desired), absence of color, ab-
sence of capillary refill in the nail beds,
immobility, anesthesia, and painin the
affected extremity. A circumferential
burn of the thorax may interfere with
respiration, Escharotomy may be per-
formed in the Hubbard tank or in bed
using a razor blade or scalpel, The pre-
ferred sites of escharotomy are in the
coronal plain anatomically, A properly-
performed escharotomy will be painless
and essentially bloodless.

If successful, the escharotomy will
cause the eschar to separate and allow
expansion of the swollen tissues with
return of peripheral pulses, movement,
and sensation.. Escharotomy is an inci.
sion only through third degree or full-
thickness eschar and one to two inches
beyond. The preferred sites for escha-
rotomy are shown in Figure 3and a pa-
tient photograph in Figure 4. Fasciot-
omy, or formal splitting of the deep in-
vesting fascia of muscle, is indicated
less frequently and then only when es-
charotomy has not preduced adequate
relief, as may happen in the case of ex-
ceptionally deep burns, usually electri.
cal in nature. Fasciotorny and decom-
pression of the carpal tunnel is a surgi-
cal emergency in cases of high voltage
electrical injury to the hand, when symp-
toms and signs of median nerve com-
pression appear,
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