- . obvious burns—that may confront
N E:J‘ - _ . . these patients. Prompt and compre-
e : ’ hensive treatment of the exiensive-

ﬂ » i. g : M . Q ‘i ly burned patient by the initial
. 197 ! A d 134 34 a a =|;_ i emergency team is required, not
ﬂa 15‘ aﬂage n only for successful resuscitation in v/
-4 o the receiving hospital or bura cen-
. . Oi 'ih@ Burng £ ai 3@“& ter but also for avoidance of serious
: . complications and late fatalities in
. . Vatche’ H. Ayvazian, M.D. those who survive the early shock

William W. Monafo. M.D phase. The role played by those

v ; ; who are responsible for the burmed
B : - St. John’s Mercy Med.xcal (-Jenteif patient’s initial care cannot be over-
: St. Louis, Missowri | oopimated.

+  Incomplete or inaccurate infor-
mation about the injury or past
medical history, inaccurate assess- ,
ment of the depth and exient of
burns, and failure t6 recognize asso-
ciated, potentially serious, non-
thermal injuries are common erzors
* in the initial assessment. These of-
ten result in an excessive or inade-
quate rate of infravenous fluid ther-
apy or omission of a required treat-
" ment that is essential for survival.
~ An accurate and detailed history
i=ew - . of the thermal injury is needed to
gy 7 predict depth of the burns and
“~ likelihood of other associated injur-
.+ , 1es. In descending order of burn
* . depth are pure electrical burns,
«* ™ flame burns with ignition of
.0, "clothes, flash burns, immersion and
=%~ scald injuries, Associated injuries

P

<., often exist, especially when the
7 burns result from an explosion ora
! highway accident. Pelvic fractures’
with concealed retroperitoneal hem-
- .orrhage, subdural hematoma,’
and pnenmothorax may coexist
.with extensive cutaneous burns; if
ignored, they can result in unex-
pected early or late fatality. Respir-
+ atory insufficiency with hypoxemia
» and circulatory collapse with lactic
acidosis due to rapidly developing
hypovolemia are common, immedi.
ate threats to survival.
evere inhalation injury due to
- exposure of the respiratory epitheli-
um to toxic gases is normally seen
when the victim was exposed to
flames and smoke in a closed space;
however, mild inhalation injuries

e
FE

“

%ﬁore than two million persons
ﬂ are burned annually in the

United States. Until better prevent-
ive measures are instituted, the care can accur in open spaces as well.

of the burned patient, both im- - Burns around the nares and
mediate and late, will continue to Proper immediate care necessi- mouth, singed nasal hair, carbon in

be a health problem of serious tates an appreciation of the many the oropharynx or carbonaceous
proportions, : potential problems—apart from the Continued on page 11
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BERNED PATIENT from page 6
expec%gration, hoarseness, cough,
evanosis, rales or wheezes and mild
+0 moderate hypoxemia are all im-
portant findings in inhalation in-
jury. The noxious gases of combus-
tion can cause severe hypoxia and
immediate death as a resulf of cazr-
bon monoxide poisoning or can
cherpically injure the larynx and
trachea andfor the pulmonary par-
enchyma. Usually, radiographs of
the chest are initially normal.
Perfusion-ventilation xenon lung
scans show the expected defects.

« Eerly fiberoptic bronchoscopy is
the most reliable means to establish
the diagnosis of jnhalation injury,
but it is best deferred until the
_patient reaches the definitive cave
facility.

. Electrical injuries deserve special
_attention because potentially they
may cause serious sepsis and loss of
limb as a result of injury to the
muscles and vasculafure, death due

. from injury to the respiratory cen-
‘ter in the brain stem. Unfortunate-

to cardiac arrhythmia, or apnea,

ly, these serious ox fatal complica-
tions can occur in patients who
may have small -or negligible cutane-
ous burns and thus be considered
trivial.
Management of the
Respiratory System
Significant respiratory insufii-
ciency is not an expected finding
within a few hours affer burn in-
jury. On the contrary, most pa-
tients initially develop respiraiory
alkalosis as they hyperventilate due
to the acute emotional disturbance

- and pain. However, fatalities can

occur as a result of severe hypoxia
due to carbon monoxide poisoning,
upper alrway obstruction, and
laryngeal edema in inhalation in-
jury.

Associated thoracic frauma, e.8.
pneumothorax, and pre-existing

chronic obstructive pulmonary di--

cease ave serious causes Of early
respiratory insufficiency. Appropri-
ate therapy is necessary prior to
transfer.

The burned patient is potentially
at risk at all levels of the respiratory

.

apparatus. Recognition of existing
problems and prevention of poten-
tial ones is vital for survival.
Respiratory center depression
can occur from overzealous nar-
cotic or barbiturate administration
or overdose in suicidal cases. A drug
screening blood sample should be
obtained in such instances. Barbit-
urates should be avoided as they
can cause severe agitation, Narcot-

ics should be given only inira--

venously. and in small doses.to
titrate accurately the minimum
doses required for analgesia and
sedation. '

_Transnasal oxygen enrichment of
the inspired air is needed for all
patients with greater than 30%
B.S.A. burmns. Oxygen should b
given to elderly patients even if the
wounds are minor. Four liters of
oxygen flow per minuie is all that is
needed for most bumed patients
prior to and during fransfer.

. Dyspnea and tachypnea may oc-
cur due to subdermal circumferen-
tial, constricting burns of the thor-
ax or zbdomen that can seriously
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impede and diminish inspiratory
expansion of the thorax or dia-
phragm. Cruciate escharotomies
from Tower neck to the xiphoid
process and circumferentially in
transverse direction along the thor-
ax usually relieve the dyspnea and
tachypnea by increasing the tidal
volume and reducing the respira-
tory work load.

Upper aixway obstruction due to

massive edema, especially when the.

larynx is involved, may necessitate
immediate endotracheal intubation.
The nasotracheal route is preferred.
Immediate tracheostomy is usually
unnecessary and may result in sub-
sequent increased morbidity and
pulmonary mfectmn, especially if
the tracheostomy is performed

_ through burned skin.

L

st

Tleus of varying degree regularly
accompanies thermal injury. Naso-
gastric tube decompression and
emptying of the stomach prevent
further ventilatory insufficiency,
due to elevation of the dxaphragm,
and also protect the patient from a
potentiaily fatal aspiration pneu-
monia. i

Endotracheal intubation and
thoracic escharotomy-to improve
ventilation in general will rarely be |

needed and should be considered | ;_-'
only in extensive injuries and espe- g
.cially when transportation time is §

greater than one to two hours.

Management of the
Circulatory System

1t is mandatory to promptly in- |23

fuse an effective saline solution |
intravenously at an adequate rate,

_ as the magnitude and rate of plasma 5%

. loss is great (proportional to the

e R g _—

burn extent) and poses an immedi-

ate threat to survival. .
Venous cannulation should be

performed preferably through un-

burned skin by venous cutdown

only, as percutaneous venocus short
catheters or needles usually result

in loss of intravenous line as edema |.

increases and during moments of
agitation.

Thermal injury results in deple-
tion of all blood constituents; how-
ever, rate and magnitude of loss of
each blood component is different.
Red cells are initially destroyed due
to the transmitted heat and, subse-

12

*

quently, as a result of hemolysis
due to spherocytotic transforma-
tion of the injured erythrocytes.
Within the first 24 houxs the circu-
lating red cell mass may be reduced
by one-thixd in patients with 50%
or larger B.S.A. flame burns. Fifty
percent of the intravascular profein
mass can be lost from the circula-
tion during the first five hours or
so. Salt and water losses are by far
the most rapid and significant in
magnitude. The plasma volume can
be reduced by helf in the first two
hours postburn or onefifth of the
original after five hours in spite of
mild to moderate red cell mass
destruction; proportionately, much
more plasma sodium and water is
lost. The net effect is hemoconcen-
tration that usually returns. toward
normal, even with aggressive fluid
therapy, only after 48 hours or
more. ; % ’
Blood need and should not be
administered initially to most burn-

increase in blood viscosity and im-
pede capillary circalation. But
blood may be necessary if there has
been significant hemorrhage from
associated injuries.

The pathophysiologic effects of a
major burn are blood volume reduc-
tion, increased blood viscosity, de-
creased cardiac output, decreased
glomerular filtration rate and con-
sequent . oliguria. The basic cause
for the hypovolemia is a heat-

jnduced capillary hyper perme-.

ability which results in massive ex-
travasation of water, salts, proteins,

and even erythrocytes into the burn

wound. This abnormal hyper per-
meability of the capillaries usually
persists for 36-48 hours. Some still
recommend the administration of

large gquantities (from 0.5 to 10

ml/kg/% BSA bum) of plasma or

albumin in an attempt to restore

plasma volume by increasing the
plasma oncotic pressure. -We dis-
agree. It is clear that plasma admin-

.istration in the treatment of post-
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5. transferred to a burn center. i
: —

EMERGENCY MEDICAL SERVICES

2
4

_-f&ammated“trauma"wﬂh stgmi':cant ;



3
burn hypovolemia is expensive and
sunnecessary. The worldwide trend
" is away from the use of colloid. On
theotretical grounds, the exogenous
plasma proteins would be expected
to share the same fate as endogen-
ous proteins: accumulation in the
wound where they increase tissue
- oncotic pressure and so tend to
exaggerate and prolong edema.
Mozxe important, no one has proved
that the use of colloid increases
either quality or rate of survival,
Salt water therapy replenishes
the predominant losses, is readily
available, and is inexpensive. Sodi-
um, the principle osmotically active
cation of the extracellular space,
plays the major role in maintenance
and restoration of extracellular
space and plasma volume. Most
experts now use sodium solutions

exclusively during the initial treat-”

ment of major burns. Ringer’s lac-
tate (a hypotonic sodium solu-
tion—130 mEg sodium/liter) is us-
. ually administered at 4 cc/kg/%
burn in the first 24 hours, but its
use often results in unnecessarily

massive edema of both burned and
unburned parts. We have success-
fully used a hypertonic lactated
saline solution (sodium 250 mEq/
liter, lactate 100 mEqg/liter, chlox-
ide 150 mEq/liter) with smaller
gains in body weight and less
edema. The solution is infused at a
rate to ensure an hourly urine
output of about 30-40 cc only. This
hypertonic saline, containing al-
most twice as much sodium as
Ringer’s Jactate, has proved to be
equally as effective; usually half as
much fluid is nsed compared to the
volume reguired when lactated
Ringer’s is employed. Such therapy
thus minimizes the risks of cardio-
pulmonary overload and pulmonary
edema and also prevents excessive
wound edema and its deleterious
consequences of delayed healing.
The exogenous lactate anion acts as
a bicarbonate precursor and gener-
ally maintains a normal pH by
nentralizing the dilutional acidosis
trend of the excess chloride (150
mEq chloride/liter vs serum chlor-
ide of 100 mEq/liter). Plain Ring-

er’s lactate is available in all emer-
gency units and should be the first
intravenous fluid for patients with
burns exceeding 15% B.S.A. It
should be administered at a rate to-
maintain ‘a urine flow of 30 cc/hr in
adults. Glucose should not be ini-
tially administered as stress hyper- -
glycemia is usually present and exo-
genous ghicose may further increase
the serum osmolarity and precipi-
tate hyperosmolar nonketotic.
coma, Patients with delayed or in--
adequate initial intravenous fluid.
therapy often reguire larger fluid
loads or fail to respond to treat-
ment.

Management of the Wound

~The first principle in wound
management should be gquoid fur-
ther damage or coniamination.
Cold water towels, if applied im-
mediately after the burns, not only .
soothe the pain but may also dimin-
ish the penetration of thermal in-
jury. Dry, clean, bulky bandages or
sheets should be applied next to
prevent contamination. Immersion
in non-sterile water can seriously

:
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and heavily contaminate the eschars
that swould obviously result in
wound sepsis. Washing or scrubbing
with soap or “antiseptic™ solutions
should be avoided because of po-
- tential further chemieal or mechani-
cal trauma. ‘Gross and obvious
debris should be removed gently
and the extent and depih of the
bums determined. In circumfer-
‘ential subdermal burns, if the
eschats are tight, leathery, and po-
tentially constrictive, one should
check status of the circulation dis-
tally, carefully noting speed of cap-
_illary filling, presence,or absence of
" distal pulses, and whether SEnsory
or motor nerve deficit exists. Dop-
_-pler ultrasound may be used to
*-check fthe presence of weak pulses

~and read inaudible blood pressures..

Circumferential burns of the leg can
‘result in foot drop due to compres-
sion of the neurovascular bundle
from increasing edema in the anter-
ior compartment, those of the up-
per limb in loss of digits or hand.
Such complications can be prevent-
ed by generous escharctomy per-
formed prior to transfer. If proper
indication for escharotomy exists,
 one should achieve about two fin-
" ger breadth separation of the cut
eschar " edges. It is important to
carry the escharoiomy all the way

.- to the muscle fascia to ensure ade- -

quate release. One common ertor of
~ escharotomy or fascictomy is not
-extending the-incision far enough
-proximally and distally. -

In electrical injuries, compression
is caused mainly by the deep fascia
that surrounds the  compartment
musculature, therefore fasciotomy
i3 often reguired in addition io
escharotomy to achieve adequate
decompression of the electrically

_injured and edematous muscles.
When to Hospitalize

Hospitalization is generally re-
commended for 2° burns of greater
than 10%-15% B.S.A. in extent.
Smaller 2° burns in the elderly and
in children less than five years old
are preferably hospitalized due to
increased morbidity in these age
groups. Smaller wounds of the face,
perineum, hands, and feet are also
best managed on an in-patient basis.
Al electrical and inhalation injuries

SEPTEMBER/OCTOBER 1976

should be hospitalized because of
potential serious complications.
Third degree burns, even of small
extent, should be hospitalized.
Prompt excision and grafting allow
healing in the shortest possible time
and minimize and avoid the mor-
bidities of prolonged burn wound
care, e.g. sepsxs, pulmonary embo-
lism,
When to Transfer to a Burh Cenler
In general, patients with greater
than 30% B.S.A. burns should be
transferred to a burn center. True
electrical injuries that often threat-
en the viability of limbs and result
in serious sepsis and organ failure
are best managed in burn centers.
Patients with significant inhalation
injury also require intensive care
and should be treated in a burn
center,

consultation is strongly recom-
mended to ensure proper initial
care and correct and safe transfer o
the burned patient.
.Case History

A two-year-old boy was severely
burned when a gasoline can explo-
ded in his home’s basement. Extri-
cation from the flames, which ig-
nited his' clothing, was difficult
because of smoke, with the result
that his clothing bwrned off. His
burns - were correspondingly deep.
The patient was taken to a local
hospital within 15 minutes, where
he received Demerol 20 mg — intra-
muscularly. He was then quickly
transferred by ambulance to a burn
unit without any consultation be-
tween the physictans involved.

After an ambulance ride of 90
minutes, he arrived at the emer-
gency department in an unrespon-
sive state, with feeble slow respira-
tions. His pulse was 140/min. Naso-

* tracheal intubation and ventilatory

assistance with a PR-2 Bennett ven-
tilator -was immediately instituted.
Venous cutdowns at the forearm
and groin were performed to ad-
minister sodium containing solu-
tions after obtaining the required
blood tests. A nasogastric tube was
inserted to empty the stomach. A
Foley catheter yielded only 5 cc of
urine. The bums were all subdermal

Continued on page 75

Finally,” physician to physiciaa

I
% .-.‘.,(_af e

ey

i

'\ o

o .—,-n-«“-.--,- - -,-—-?

SH ﬁur Everson Rosx hadga,. ﬂgs.gm

! ‘ﬂ:r“?;?:

wprond

a2t
4

%ot
+

gy
§oers
'.:' tl

A CONSOUD»\TID FOG)S COMPANY
' RESPONSIVE TO CONSUMER NEEDS

. o S i e -
P O S ¥ H L JE I, S

Circle 9 on Reader Service Card




e

;
:
p
5
-
.ﬂ
it

event happen. Once it is over, trans-
port the mother, baby, and some-
whit shaken EMT to the hospital.

Driving is the most important

‘partt of any ambulance .service,
EMS system, or rescue squad, With-
out the driver the unit goes no-
where, no treatment is rendered,
no patients are transported, and
emergency care at the scene of the
accident is an idea instead of a real-
ity. To do a good job, the driver
must remember the basic do’s of
emergency driving:

¢ Know where you axe going;

o Choose the quickest, most di-
rect way to the scene;

o Position the unit carefully and
out of traffic;

o Know the victim’s injuries and
drive accordingly;

¢ Use the smoothest, most di-
rect route to the hospital.

By following these basic com-
mon sense rules, the driver can earn
the respect of everyone he works

. with. Through his efforts the driver
can bring the overlooked portion of
emergency care into focus. °

BURNED PATIENT from page 15

and involved about 95% of his body
surface area. The eschars were dark
brown and black in color and were
hard and tight. Wheezes were heard
over both lungs. Immediate cruciate

.escharotomies of the thorax and

longitudinal escharotomies of all
limbs were carried out with obvious
improvement in the respiratory ex-
cursions.

. The laboratory data showed that
the patient was profoundly acidotic

—arterial pH was only 7.05. The

arterial lactate level was 18 mEq/
liter, about six times greater than
normal, indicating severe shock and
lactic acidosis. He was also hypoxic
— arterial POg 132 mm Hg while
breathing 100% oxygen. Initial
wound cultures grew E. Coli, Pseu-
domonas and Flavobacterium.
Chest x-rays showed bilateral paren-
chymal infiltrates. Despite adequate
intravenous fluid administration, he

expued a few hours a_t'ter admls-_

sion.

The referring hospital emergency '

room record prowded only the fol-

lowing information: Apical pulse
152fmin, 20 mg Demerol i.m. Diag-
nosis: Severe burns. Disposifion:
Transfer to burn unit,

The patient was transferred w1th-
out |

e Proper assessment of the injur-
fes;

o Administration of oxygen and .
consideration of endotracheal in-
tubation prior to transfer;

o Performance of a venous cut-
down and administration of intra-
venous fluids; . ¢ :

o Thoracic escharotomies - to
minimize the respiratory distress;

e Insertion of a urinary catheter; -

® Dressmcfs .to protect the
wounds; )

e Nasogasiric intubation and
emptying of the stomach.

Improved methods of burn care
can result in survival of children
as badly burned as this one, but the
inadequate immediate care given
to him precluded any chance of
survival. A delay of hours is signif-
icant when hypoxla and acidosis
exist, . e
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This conference is designed to present an intensive course in Pediatric Emergencies for physicans who are
either practicing full or part-time emergency medicine or areina practice which would encounter such emer-
gencies. Subjects which will be cavered include: pediatric intubation and CPR; hypovolemie shock; anaphyi-
axis; muiltiple trauma; foreign bodies; airway obstruction; near drowning; acute abdomen; skeletal injuries; -
- renal failure; poisoning; SIDS; and pediatric drug therapy

For further information, please contact: Fredric C. Wurtzel M.D., Program Chalrman Pediatric Emergency
Seminar, 1919 Beachway Road, Suite 5C, Jacksonville, Florida 32207 (904) 399-0510.
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