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THE RARLY MANAGFMENT OF THE SEVERELY BURNRD PATIRNT Lo
Tvsrett Idris Evans, K. D. #»

Richmond, Virglnias

I am honored to give the John Chalmers DaCosta Oration this
year. First, because of the high position DJoator UaCosta held in
Agerican surgery and medicine during his lifetime, and for the
profound influence he has had on the Philadelphia schocls of
médicine and surgery, Not the least of my pleasure in giving this
ot?tion is to follow in the line of the distingulahed surgeons
whe have preceded ze. It haa been mn axtrsordinary delight to
have known many of the surgeons who have given this oration, sowe
of whom I count among my dearest friends.

I entared the fhiladelphia scene as an intern at the Pennsylvania
hospital in 1937, too late to have known Loctor DaCosta. Azong
zy fellow interna were ssvaral who used 1o recount the marvels of
his lectures and denonstrations, I gathered from them he was a
moat remarkable teacher and demonstrator of surgery, up t¢ the
time of his death.

It would be deceit for me to claim to have read most of DaCosta's

writinge, but those ! have read imprassed me deeply. That be could

# The John Chalmers laCosta Cration, delivered at the Fhiladelphis
County Wedical Society, September 26, 1951,

#% Professor of Surgery, Director, Surgical Research Laboratories,
Kadical College of Virginia, Hichmond, Virginia,
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chare with words as well as manner is evident., The greatest
pleasurs in reading some of his works cams from hia address on
"The Surgeon, the Patient, and the Clinical Diagnosis.” I am
intrigued by his discussion of the importance of cbssrvatlon in
the development of the corpetent surgeon., It has been my cone-
viction fer years that the chief attribute of a good surgeon or
soientist ia the magnitude and depth of his observational powers.
One of the distrubing things of modern life im to note the re-
markable powers of observation of young c¢hildren and how often
thesze become dulled in the aducational processsa inflicted on
them later. Doctor UaCosta wrote wisely cn this matter; atudents
of surgery should read his remarks and follow his advice in this
respect, { 1 )

Docter DaCmota appears to have possegsed the emotional
qualitisz that mark the great teacher, His writings recall Warner
Jasger's sulogy of Heslod, "He was a great poet because he was &
teacher."” In lUoctor DaCosta's case I would reverse the statement
and remenzber he was a great teacher because he was a poet,

The duty of overy lecturer and writer is not to expound his
wisdom but to teach. I believe you want to hear not what I know
about burns from a review of the enormous literature, but rather
what I know frem my own expsrience. This lecture, therefors, will
outline what I believa to bs the objectives end principles for the
best early care of the turn patient; these largely gained from

personal sxperience of handling burn patiente for the past 10 years,
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THE CLINICAL KEVALUATION OF SAVKRK BURNS

Age, extent of burn, respiratory involvement, and the gensral
state of the patient on admission sare the chial factors influencing
the recovery of the burn patlent,

A, Influence of Age.

#ith more efficient Murn cars and emgough burn patients
carsfully studied, it is possible now to evaluaie clearly the in-
fluence of age on mortality of the burnad patient. Although
modern methods of shock therapy have greatly reduced the incidence
of death in severc burns, many patients in the older age group,
(about 60 years) still die following relatively small burns. The
statistical studies of Bull and Squire (2) and those from cur own
burn wards {3) show that a patient over 60 years with a relatively
ainor burn may die af'ter a short or long hospital stay from causee
apparently not immediately related to the burn, Oenersliged arteric-
sclercsis, and pre-existent cardio-vagcular renal disease sesn to
be the chief factors responsibla. The single factor of immobilisation
in bed may lead to an early pgeneral disabllity in this age group.
Pre-existent cardio~vaacular renal discase nmakes it exceedingly
difficult to plan efficient and adequate fluid and electrolyte
therapy for older burn patients, HMany of ths older age group
certainly suffer from malnutrition. Intensive study of the general
stress reaction to injury in the older age group may indicate this

respense to be faulty or lscking in oldsr people after burn injury.(l)

Washington National Record Center
Office of the Army Surgeon General
Record Group 112

Accession #: (¢ 5A-3) 7‘-}
Box#: &£¢9

Fil: Cvans, Tdris Mb-44



al =

The physician confronted with a minor or serious burn in an
older patient smust regard the general state of the patlent as more
important than the burn and "treat the patient ae well as the burn.*”
He must appraise the situation carefully and give a very guarded
prognosis even though the burn injury is smull in arsa. Perhaps
many of thase older patients would do better treated at home or at
least ambulatory,

In contrast, babies and children stand burn injury quite well
if proper treatment is carried out. There ars special problems of
fiuid and electrolyte requirements in very young children but the
formulas to be described later sesm to provide adequate therapy if
they are followed. 1 am opposed to much of the modern trend of
specielisation in medioine and think it very important that the
physician learn early in his training the propoer methods for feeding
of infents and children so that he can employ these if confrontsed
with burned children. This does not mean he should not invite the
aid of the pediatrician when the probler taxes his compstancy.

The faeding and nuraing care of the burned child is aspecially
important in the earlieat hours go the phyeiclan must lesrn from
the mother any idiosynoraciss in the child's scheduls. Nothing is
pore important for the burnad ¢hild than propar nursing carej
nothing takea the place of a good mother. A burned child may only
do well when it ir held in the arms in the manner to which it is
accustomed,

B. Extent of Burn.

It is now possible to evaluate clearly the relation of the

axtent of surface burnad with the early or eventual outcoms of the
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patient because in seversl well conducted burn clinics admitling
large numbers of sericusly burned patients snnuslly, the managemsnt
of burn shock is so well conducted slong quantitative lines that
almost hourly observations are made on hemoconcentration, urinary
ontput, response to intravenous salt and colloid, éta. From the
studies of Bull and Squire(2) and those from our cwn olinic (3),
as well as the sarlier cbservations of Cope and Hoore(5), it is
apparent that from a small burn up to one involving approximately
4O per ecent of the body surface, there is an increase in & linear
manner in the body's need for fluid and electrolytes,

The alert clinician handling a seversly burned patient must
remove the clothing of the burn victim eo that the extent of the
burn can be chartsd and the patient's weight sstimated. After
this examination he can caloulate rather aocurately the fluid and
electrolyte needs for the patient, These will be desoribed later,
In the event a lons doctor must treat several badly burned patients
at the same time, an estimation of each turn injury will indicate
which patient deserves the earliest and most vigorous treatment,
Aleo, this sxamination will help him to decide which patiente sre
hopelessly burned and would probably not recover despite all efforts.
Studies by Bull and Squire( 2 ) and our own group (3) indicate that

if a deep burn is more extensive than 50 per cont, the iikelihood of
recovery, even with heroic therapy, is small,
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C. Respiratory Involvement.
Of particular interest to the cliniclan first seeing e burned

patient ie examination to rule out respiratory tract burn, In ocur
olinic during the past year, respiration tract burn involvement was
responaivle for fully half of the deaths, Ueath oceurrsd in ssveral

of our patients who had only a small percentage body surface burned
but who either early or late developed signs of respiratory tract burn.
Respiratory tract burn 4s usually sssociated with burns of the face; it
is rarely seen in a trus flash burn and is most likely caused by inha=-
lation of hot irritating gases. One should sxamine the nose and
pharynx of all patients with burns to discover reapiratory tract in-
volvement, especially noting the singeing of nasal hairs and redness of
the nasal, buccal and pharyngesl membranes. These patients may early
suffer from an intractable cough and their sputum may contain carben
particles. Sometimes the only sign of respiratory burn is difficulty
in speaking, or hosrsness.

Respiratery burn involvemsnt must be recogniszed early se that
fluid and elsctrolytes are given only in the minimal effective amounts,
slse pulmonary edema snsueg. There 1s really no effective ireatment at
present for respiratory tract burns. Oxygen inhalations for anoxia,
suction removal of excessive phlegm and sxudate, occcasional by tracheotoamy,
vigorous antibiotic therapy are all used, often with very littls effect.

D. UOsneral State of the Patient.

The physician must learn at orice the extent of time thet has
elapsed since the onset of burn injury. In turns abofe 20 per cent, if

no resuscitation measuras have besn taken and. the slapsed tims is above
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an hour, shock will likely be present, ai least to & minar degree.
The physician should acquaint himself with the clinical signs of burn
shock because in several aspecta they differ from ordinary traumatic
shock., Burn shock appears much earlisr in the burned child than in
an adult showing a carresponding axtent of burn.

The cutstanding sign of burn shock 1a thirst. This thirst ls
more praonounced in hurn patients than in most patients in 'ho;k from
other trauma. Durn shock patients complain most bitterly of cold and
ususlly ssk to be coversd by a blanket. The extremlties ars, in the
main, cool to cold but sweating is a varieble featurs, The coler of
the skin and lips may be gray to bluish,

The pulse rate is generally fairly rapid in incipient burn shock,
and becomss very rapid in profound tmrn shock, especiglly in ohildren,
The pulse voluse is usually fairly normal in early burn shock but as
shotk progreases it becomes very thready,

Most burn patients in incipilent burn shock are quite apprehensive;
howsver, if shock has gone untreated for some hours they may bs first
seen in an apathstic, sleepy statej they aay be memicomatose, The
respiratory rate may ba somawhst elevated 1n moderate burn shock, to
become slightly lowered as shock deepens,

Rarly in burn shock one may experience difficulty in securing blood
samples from an avallable vein without the uss of e tourniquet and as
shock deepens it may become impomsible to collect even a small amount of
venous blood with a tourniquet. In my experience, this stagnation of
blocd is more proncunced in bturn shock than in shock froem other forms of
trauma. It is for this reason that we tend not to rely very much on peri-

pheral venous hematocrit valuss.
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THE MANAQEMENT OF BURN SHOCK

Shoek should be suspectad in those patlents with turns more exten-
sive than 15 per cent and is more likely te occur in babies and children
with small burns than in young adults. The clinical aigns of burn shock
have been presented above. I place little lmportance on the level of
systolic blood pressure as a slgn of burn shook except when it is below
1003 unfortunately, in the early stages of burn shock the systolic blood
presgure may be normal or slevated.

Imnediately after admission the extent of burn is mapped out on an
appropriate chart so that the extent of burn injury can he estimated.
Berkow's (6) or the simplet "rule of 9" chart (7), is used. The tendancy
to over-sstimate the extant of burn injury must be rexembered.

I believe the hourly urine output to be one of the most important
guides t& proper fluid and salt therapy in the seversly burned patient,

80 an indwelling Foley type catheter is inserted in the urinary blasider

and the bladder emptied. This initial urine sample is examined for the
presence of hemoglobin breakdown products; if grosely bloody, it indicates

a severe, extensive, deep burn. HNext, a small polyethylene tube is in-
sartad into an accesible ankle vein and an infusion of 0.9 per cent sodium
chloride begun at one. A sample of blood is eecured from a veiln which
allows free flow of blood for the initial hemoglobin or hematocrit estimas
tion, This sample of blood when centrifugalized is examined for any evidence

of "pink plasma”, which, if seen, denotes a deep, extensive burn,
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If the burn is exteneive, and/er bturn shock slrasdy established,

e suitable colloid solution for shock therapy (plasms, plamma substitutes
or whole blood,) is given at once. This is administered rapidly encugh
to secure a urine output of 25 to 50 cc during the {irst hour, The

firat hours' urine should be examined for red blood cells or break-down
products,

Extensive trials with gelatine and dextran sclutiens for burn shock
made by us ( 8 ) (9) indicate they are as effective and as safe as pooled
plasma. If the burn ia deep and more extensive than 25 per cent of the
body surface, we routinely give whole blood in squal quantities with
Plasma or & plasma substitute for initial burn shock therapy.

If the initial hemoglobin is above 1% grams and the urine output be~
low 25 cc for the first houy, intravenous thsraspy is speeded up. In
general, we tend to ume colloid or whole blond to influence hemoconcentra-
tion when the hemoglobin is above 19 grams and use saline or pimilar solu~
tions to secure and maintain an adequate urine ocutput of 50 to 60 co per
hour, Only when the shock situation is well in hand ahould attention be
diverted to the burn wound, except when the burn wound is extremely psinful
and it is thought that this pain i{s o factor in influencing the severity of
burn shock.,

No mention is made here of oral salt therapy for burn shock. In ocur
clinic we make every effort to secure an adequate oral intake of water or
other golutions but we have had little success in using oral salt prepara-
tions in the prevention of burn shock in the extensively burned patient,
Parhaps in the light of experience of otheras we have not persevered encugh

in this regard.(10) Some years ago when I firat began treating bura patients,
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I used rather routinely orsl tea (hot or cold) for fluid therapy.
Recently, in looking over these older records I was impressed again
with tha poasible beneficial effect of orally ingested tas.

For the past 2 years we have employed the following formula for
the estimation of colloid, salt and water requirements of the seversly
burned patient. The amounts vary acoording to the weight of the
patient and the extent of the burn. Table 1 illustrates the uae of
this formla for thege estimations., It is emphasised here that even in
very extensive burns (more than L0 per cent) we rarely adwinister more
than 4000 co of chleride or LOOO oc of 0,9 per cent sodium chloride in
the first 2, hours, and only half these amounts during the second 2L
hours, Our extensive clinical observations and experimental data in the
burned animal support the contention of Cope and Moore (5) that there is
@ definite limit sbout which, even in extensive burns, the extracellular
fluid epace cannot be expanded safely.

If the burn pat{ent is in moderately severe shock on aduission and 3
or L hours have elapsed since the burn injury was received, ws have given
the complete 2L hour estimated amounts of ohloride and malt within the
firet 6 to 12 hours after admission. This has meant the use of the sscond
day's requirements during the final hours of the first day. This we do
not hesitate to do but even then we have rarely had to give more than the
oatirated 48 hour requirement for colloid and salt,

In general, after the firsat 48 hours, 1f fluid and salt therapy se-
cures a good urine output and keeps the hemoglobin level bslow 13 grams, it

is no longer neceasary to administer intravenous colloid and salt. By this
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time most burn patients take adequate amounts of fluld and food by
month. Because the adrenal corticil response to burn injury is so
profound in 1ts effect upon prevention of rensl exarstion of sodium,
after the first L8 hours we rarely give daily more than 2 to L grame
of sodium chloride and this only by mouth. An occasional burn patient
has shown chemical and clinical wsigns of potassium deficlency {muscular
weakness, aphonis, atc.)j this has been treated with I to & grams of
sodium chloride, given intravenoualy.

I emphasize here the naecessity for close clinleal observation go
that gastric or intestinal distention in the sxtensively burned patients
may be reoccgnised sarly. Tt bas been characterimed by a peculiar type
of peripheral circulatory collapse, abdominal distention, and the vomit~-
ing of amall amounts of blood-stained gastric contents. Hoetngenograms
have demonstrated the gasecusr distention of the stomach, When a tube is
passed and gastric lavage carried out in certaln of these pationts large
quantities of gir have issusd forth under considerable pressure, ¥ith
the rellef of distention ths patient's general condition quickly improved.

This gastric dilation may be accompanied by gaseous distention of the
seall and large bowel, (espacially the latter}, so measures shonld be
taken to reliave this, (prostigmine, Levine tube, rectal tube,) making

certain sodlum or potassium deficiency do not exist,

THE _BURN WOUND

Only alter shock treatment for the soverely burned patient ie well
underway, 1y attention turmed to the burn wound. Of course, in well organiszed

Burns Units with adequate personnel, it is often possible to care for buyn
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shock and the burn wound at the same time., During the times necessary
for adequate shock therapy, the patient's burn wound should be covered
with a sterile sheet or sterile towels and the attendants and doctors
gloved and masked, If a hospital admits many burn patients, & special
room should be set aside for dressing burns under relatively aseptic
conditions,

A. Characteristics of the Burn Jound.

Burn wounds do not differ radically from any traumatic wound,
except they may not be seeded with as many microorganisas, If the skin
destruction is superficial, the necroeis may be so limited as not to
support bacterial growth, but if destruction ia deep, the burn wound may
early show all the evidence of infectien invading adjacent dead or live
ing tissue. The point to be rewembered is that all burn wounds are
potentially the seat of infection becauss skin is never sterile and cannot
be sterilised by local mild antigaptics.

The physician is naturally interested in sstimating the depth of skin
destruction when he first seess the burn patient, ut sxpearience, with
developing wisdon, will soon teach him the fallaey of any dogmatic state-
went of the turn depth from the appearance of the burn wound on First
examination. Ulore helpful in my experisnce in estimating depth of bum is
information as to what caused the burn: #as it hot water, steam, actual
flame from clothing, or electric contact?

Burns from hot watar are generally superficial and supply the uncrite
ical physician the clinical material which forms the basis of the claims

for ths exiraordinary healing properties of the moat advertiged burn remedies.
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Thase burns heal under almost any treatment so long as the treatment
does not damage growing spithslium. On first examination these hot
water burns are usually covered with diatended blebas, which, if broken,
leave a pinkish, weeping surface. Because they involve only the most
superficlal necrosis and the skin nerve endings are still intact, these
burns generally ars painful.

Burns caused by actual flawe, (burning clothing) are generally
perious because the skin destruction is deep, extensive, circumferential
and generally not confined to one portion of the body. The skin color 1s
usually grayish-white to a brownish-yellow., The skin is leathery to ths
touch, and the burn is less painful than in superficial bturns because the
nerve endings have been destroyed. It is the deep, full-~thickness burn
that defeats all magic burn remedies; it is this burn that defeats most
of the arguments over the relative merit of one burn treatment over
anothersy it 1s this tarn which taxee the abllity and ingenuity of the
able surgeon} the trestment of this burn requires skill in all the disci-
plines of the true surgeon: physiology, bacteriology, pathology and the

use of the scalpel,

B. Objectives of Burn found Care.

Before describing the currently accepted methods for burn wound
care, it wlll be advantageous in Judging their merits to set down the ob-
Jectivee and principles that should underly this care. Thess objsctives
can be stated aimply:s

(1) To minimigs the severity of unavoidable sarly contamination
or infection.

(2) To prevent or minimize reinfection
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(3) To provide snd promote drainage of the burn wound,
especially if 1t should become infected) this to ensure a dry

wound .
(L) To secure immobiligation of the burned part; this

to minimise lymphatic drainage,
{5) To mecure healing in the sinimum period of time and

with minism loss of function,

C. The Closed Treatment for Burns.

In 1942 Allan and Koch (11) desoribed their closed treatment
method for the sevsrely burned patients. This was based on earlier
cbservations on the pressure dressing of serious wounds of the hands
and other portions of the body, The main tenet of their procedurs
wap the conversion of the open contaminated wound into a clean wound
by patient, gentle washing of the wound with sterile watsr and soap.

The wound was then coversd with sterile strips of fine mesh gause,
ismpregnated with petrolatum, after which an ocslusive dressing of dry
sterile gauze and mechanios waste was held in place over the burn wound
by elastic bandages eo that a moderate pressure resulted, In superficial
burn wounds the dressing i= left in place for 7 ts 14 days and when re-
moved the burn wound is practically alwuys healed. In desp full thickness
burns the dressing is removed after 7 to 8 days and the full thiaknesa
burn slough excised and fomediate skin grafting carried out.

This sethod has come tc be known as the "occlusive pressure dressing”
of Allen and Koch and has been widely employed with success when properly

used. It's value was supporied admirably by the observations of Cope (12)

Y
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at the Coconut Urove firs, We have used it exteneively with a single
sodification of employing sulfanilamide ointment in a fatty base at
the primary dressing.

Several years ago we noted several disadvantages of the olosed
method, especlially if the petrolatum or sulfanilamides gause was too
heavily impregnated with over abundant amounts of ointment, In such
inatances 1t was noted the burn wound early became macerated and the
burn dresaings became podden with sxudate. For this reason, and that
such methods of burn care require a trained staff and a considerable
amount of coatly sterile dressings snd time for their application, we
attempted to devise a simpler method of bturn wound care which would
8till adhere falthfully to the closed dressing principle.

Accordingly, we now have had considerable experience with a
single one piece dry burn dressing,(13) It was primarily developad
for use after atomic disastor when a locality could bs confronted with
mass burng, but it's use is of equal advantage in peace time, The re-
quirements of this burn protective dressing speaifically aret

(1) The dressing 15'01' one piece, constructed in such a
manner that it can be quickly applied,

(2) To ensure a dry wound, 1t has adequate absorptive capa-
city 80 ss to contain any burn exudate that may form, for as long as
fourteen days.

(3) It hes a nonwadhering inner surface of dry gause.

(L} It does not intarfers with normal healing if laft in
place for as long as fourteen days and iz easily removed.

LY
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The inner surflace of the drosaing we use is a dry fine wmesh
gause applied directly as such to the burn wound. No grease or
ointment 18 used at the initial dressing. The intermsdiate layer
is firs%, a ono inoh layer of absorbent cotten and then nany layers
of absorbent cellulose. Tha last six layars of the celluloss are
chemically treated s¢ as to be water repellent; this treatment
tends to spread any ewxudate into other dry portions of the absorbent
burn dresaing, 7The cutsr layer is a simple non~-woven cotton fabric
treated to Ls water repellant., This treatment still allows the
passage of water vapor from the burn wound to the exterior.

Eightean months of experience with this new dry asbsorbent burn
dreasing allow us to make the following comments!

{1) %hen properly applied this dressing does uinimize
reinfection from the environment or from other parts of the patient'’s
body .

(2) The dressing provides and enhances drainage of the
burn wound so that almost slways when we remove the dressing on the
12 to 1) day, the burn wound is dry.

{3) It securely immobilizes the burn part, acting almost
as a splinted cast when properly placed on the burned extremity,

(i) In superficial burns, excellent healing is evident at
the time of the first removal of the burn dresaings, (12 to 1k days.)

(S) 1In only ons instance in the past year when the dry ab-
sorptive dressing was placed on the burn wound on admimsion has the
dry dressing become stuck to the burn; in t»hig instence the adhersnt

portion of the drasasing was stuck to an area of full thicknesa slough,

Washington National Record Center
Office of the Army Surgeon General
Record Group 112

Accession #: (pS A~ 317 ’7‘
Box#: 59

File: Zvans, Tdris Mb-49



The chief advantage of this new abporptive dreseing in my
opinion is that it does promote a dry wound by the sxcellent
absorption of all burn exudate. When made in large quantities,
is is quite cheap and simple encugh that it can be appliad rapldly
and effectively by relatively untrained persons.

D. The Exposure Treatment of the Burn Wound

The exposurs treatment of the burn wound has the aame objectives
as the closed wound care method. As the term implies, no dressing ie
put on the burn wound, On admission the burn patlent is placed on
sterile or clean sheets. No heat cradle is employeds, Wallace and his
co-workera {7) have up until recently dusted the burn wound with peni-
¢illin lactose powder for lecal antibliotic and drying effect; Pulaski
(14) and Blocker (15}, American advocates of this method, use no local
sntiblotic or drying powder. An attempt is made to immobilise the
oextremitiss, The patient 1s protected from drafits, In circumferential
burna svery effort 1a made to move the patient frequently to promote
drying of the burn wound,

The success of the exposure method is dependent on the rate and
effectiveness of drying of the burn wound, In general, superficial burn
wounds have & dry surface in 2i to 48 hours and are covered with a thin
crust which at first {s light brown but gradually become darker. In full
thickness burns the surface takes longer to dry, usually sbout 72 hours.
The dry crust tends to be thicker and darker.

Insofar as the objectives referred to above are concerned, the

advocates of the exposure method for burn wound care ¢laim that:

1Y
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(1) If the wound early becomes dry there is an absence

of or minimal infaction of the burn wound,

(2) Tho dry burn wound does not become reinfected from
exposure to the environment because bactaria will not grow on a

dry wound surface,
(3) V¥hen the dry eschar c¢racks, the burm wound drains
through thess cracks, even when these are filled with sterile gause.
(4) Superficisl burn wounds heal rapidiy (7 to 1l days.)
If the dry eschar has not separated by the end of the third week,
it may be surgically excised and the wound grafted.
(5) Becsuse the wound has bean kept dry, there is mora
rapid healing of deep, sscond degree burn areas which, therefors,

do not regquire later grafting.

A COMFARISON OF THE OPEN AND CLOSSD METHODS OF BURN WOUND CARE

In the past 2 years our clinic has treated approximately lO
patients by the open method and 200 by the closed method deascribed
above, It 1s thus possible to give a tentative statement on the rel-
ative perits of each method as I sme it,

This comparisen of the two methods implies that we have made
consclentious efforte to apply both correctly, In addition, I have

had the opportunity to see both methods in practice in leading Burn

Clinics in this country and sbroad, Our tentative conclusions are as

follown:

Washington National Record Center
Office of the Army Surgeon General

Record Group 112
Accession #: (p 5A-3) 7'-}

Box #: 5-‘?
File: Cvans, Tdris mMb-44



-1 -

(1) Despite the objactions of many, I believe the best
results with sither method are galned whep the burn wound is initially
gently washed with soap and water or other detergent in an attempt to
convert it from a contaminated wound into a clean wound.

(2) There seems to be no quantitative differsnce in pain
suffersd by burn patients treated by either method. Am soon as the
absorptive dry dressing is properly applied, pain is relieved and even
ehildren go to sleep. Fhen either method is properly used very little
opiates are neaded,

(3) Whan either method is properly used there is no gross
infeotion and the characteristic odor of infected burns is lacking as
long as the dresaing remains dry.

(L) Superficial burn wounds, even the deep second degres
type, heal rapidly with elther method. No more skin grafting sesma to
be Tequired with ons than the other method.

(5) All deep, full thickness bume eventually become infected
and remain infected until the turn slough i1s removed and thas area
grafted., This infection is less obvious when the exposure method s
smployed,

(6} In deep burna, separation of burn slough is much more
rapid when the cloasd method is used,

(7) The chief advantage with the closad method is for en-
eircling burns of the limbs or trunk, With these it 1s exceedingly
difficult to get a dry wound with the exposurs method. Hecently, however,

we have noted rather good drying of the circular burns when the burned

kY
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member was laid, (not enclosed}, on our absorptive dry dreeasing.

(8) In my experience, it is difficult to immobilise the
burned part properly when the exposure method is used. In desp,
extensive burns immobilization is important. Lympathetic dreinage
from the burn part must be minimised lest overwhelming blood stream
infection results.

(9) The exposure method appears to be more useful for
burns of the face and perineum,

(10) Hyperpyrexia which g fatal unless effective cooling
measures are rigorously employed is mors often encountered when the
clesed method is used, especially if the burns are extensive,

{ 50 per cent) and involve the limbs and trunk.

(11) A bhigh relative humidity and a low environmental
temperature are probably limiting factors for the successful use of
the exposure method. Thia is now under serious study in our clinic
bty Doctor Alastalr Batchelor,.

Finally, there ia probably no aingle "ideal" method for burn
wound care. The two methods (closed and exposure), are not mutually
oxclusive. I still have a marked preference for the closed method.
The thoughtful surgeon can often employ either alene or both in con-
Jjunction to the patisnt's advantage. The effort, so far as I can de~
termine now, should be focused on the production of a diy wound, free

from infection and early grafting of the full thickness burn.
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CHEMOTHERAPY IN SEVERE BURNS

It is distressing that even today few surgecns properly assess
the influence of infection in the healing of the burn wound, So
much confldence has been Placad in the miracle druge, the antibietice,
that too little attention is devoted now io prevention of infeastion
and reinfection in deep burnms.# Fortunately, it is now posaidle to
remove woat of the streptococei, (peniciliin), and staphyleoccti,
(aureomycin and terramycin), from the burn should it become in-
facted, but these antibiotics are often administered in a haphazard,
1llogical manner,

Inteiligent surgical chemctherapy results from effective cooper-
ation between the surgeon and the bacteriologlat. With the bast
management, a culture is made from the burn wound on admission and the
resulta reported to the gsurgeon when ihey become availabtle in 2L to 36
hours., Senaitivity tests againat the sevaral sntibjotics are run on
all pyogsnic organisms and the choice of antibiotio contreolled by thepe
tast,

In general, penicillin therapy, 300,000 units q 6 hours is started
on admission., It im continued a%t that dosage {rate} until the initial
dressing is removed if the patient's course ls satisfactory. 8hould
the patient show clinical evidence of serious infection, (temperaturs,
pulse, respiration, and blood count), the penieillin dosage msy be in-

creased to around BOO,000 units q & hours. If the sensitivity tesate

# The figures of Leonard Colebrook looms large in the fight against wound
infection in burns. No one in modern wedical ecience seens to have
graspsd better the significance of Lord Lister's teachings. (16)
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show the offending organism not to be affected by panicillin, the
most effective antiblotic is selectsd from the senaitivity tenta;
We have used chloromycetin, aureomycin and terrsmycin when indicated.

We now recognise ss do othere that the burn wound may be con-
taminated from the outset by Proteous and Pyocaneous organisms which,
in cur experience, are not effected by any of the atibiotics
currently available. These organisms generally are not ccneidered
pathogenic in the ordinary burm wound but they may be important
pathogens in the severe extenglve burn, The raecent repert of
Jackson, Lowberry, and Topley (17) appears to justify the lecal or
even systemic use of polymyxin against B,.pyocanecus but so far we
have had no experience with thias therapy.

It is very important that the doctor early recognise severs in-
vasive infection in the extensively burned patient. ¥e have sesn in
the past 2 years 5 patients develop this type of infection after deep,
ciroumferential burne, especially of the upper limbs. Any unusual
complaint of pain under a burn dressing is indication for its removal
and careful inspection of the burn wound. The glinical plcturs has
been dominated by a peculier mania, high temperature and pulse rate,
and pain in the burned member. In some the mania has become sc savers
as to bs almost uncontrollable. It hes appeared am early as the fourth
or fifth day after burning. When the dressings were taken down there
was evidence of deep invasive infection involving necrotic muscle, In
certain patients radical debridement gnd sxcision of necrotic tismsue

down almost to bone has been necessary to save ths limb, The offending

1
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organisms have been both menercblc and serobic in nature. Obvicusly,
the msuccess of any treatment with this type of infection is mors
dependent on proper surglcal excision than on any antiblotic.

I have omitted a discussion of the local uss of antiblotics in
the prevention and treatment of burn wound infection, not becauss I
consider the topic unimportant, btut rather tecause space does not
allow a full presentation of all aspects of this controversial surgical
subjecte

Tetanus antitoxin or a booster dose of tetanus toxeid is given to
each burn patient on admisalon. In extensive burns, I choose to give

an initial doss of at least 3,000 units tetanus antitoxin,

THR STRESS KHSPONSE IN SRVERE BURNS

The stress response or alarm reaction 1s a natural sequel to any
traumatizing injury and is beliseved hy most investigators to be evoked
by the release from the adrenel of a hormone, presumably Compound ¥,
Profound metabolic alterations cccur in relation to this response,
Burning injury is one of the more important forms of trauma in which the
stress responge has been studied,

with the introduction of ACTH and Cortisone into clinical practice,
the surgeon caring for burn patients naturally has asked the questiont
¥ill ACTH er Cortisone so alter the stress response aftsr burns as to be
beneficial to the patient?

Investigation in our lsboratoriss have provided certain answers to

these questionsz.(l) We have learned that the atress response to burning

LY
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injury is surprisingly large as measured by eoslinophll deprsasion
and corticolid exeretion in the urine. The eoaincphil depression
appearsd to be cloaely rslated to the extent of burning injury and
is almost complate with LO to GO per cent burns. There wae litile
svidence in the burn patients studied by ue that therapeutic doses
of ACTH or Cortisone could be expected to alter greatly the already
intense stress response after extensive buran injury, Doctor Butter-
field and I have not seen any dramatic or unsxpected recoveries on

a small number of turn patients in whom the natural etress reasponse
was angmented by ACTH,

One of the most important contributions of this study has been
the discovery of a pseudodisbetic state that occurred quits commonly
after severe turning injury, presumably as a result of an intense
natural stress responss but augmented by forced feeding of a high
caloric, high carbohydrate diet which was started soon after the
bturn patient was admitted. These observations will be reported in
detail soon (18); they have lead us to question seriously the merit
of ACTH therapy in the acute phass after burning. Indsed, at this
time we do not consider ACTH therapy for the acute burn to have a
truly rational basis and do not uge it in our treatment of the
seversly burned patient,

If a burn patient is not doing well, (persiatent shock state
after adequate therapy), it is always wise to have a quantitative
sosinophil count made on the blood and, if thes sosincphil count is

slevated above 100 a tentative diagnosis of an ineffective atress

T
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response to the burning injury can be made, In such an event, it
night be rational to expect that Cortisone, adrenal cortical ex-
tract or Compound F therapv mipght be indicated. In our experience,
howsver, we have not yet seen a patient with & severe, extenalve

burn who has not shown the expected stress reaponse to burning in-

Jury.

NUTRITIONAL THERAPY JB SEVERE BURNS

Of great advantage to the severely burmed patients is a proper
feeding schedule which 1s started goon after the patlent has been
admitted, Some nutrition enthusiante attempt to force-feoed large
ampunte of food during the Tirst few days after burning injury.

This is done to lepsen the negative nitrogen balance regularly seen
after injury. BRscent observations by Doctor Butterfield and myself
indicats this may be quite hazardous, especlally if the carbohydrate
content of the dlet is too large, (18) Our old experiencs, (19} of
feeding no mors than 3,000 celorles per day in the sarly days after
burning injury seems toc have resulted in good nuirition of our burn
patients and I am rather inclined to believe that oral fesdings

should not be pushed much beyond this level during the first week,

Fe have saen pseudodiabotes, fatel in 2 cases, ocour so commonly after
forced feeding in the early days after burning injury that we consider
it unwise to go beyond these limits,

In eonclusion, an effort has been made in this lecture to outline

the objectives of rood surgleal managewent of the burned patient for
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the first week or ten days after injury. Kmphasis has been placec on
the gensral physliologic needs of the patiant, rather than on spacific
details of this care. The methods cutlined may appear complicated, but,
frankly, they are not.

I have tried to follow Doctor DaCoata's admonition (20) and ateer
& middls courae between conservative and radical views of burn csre,
Some critics certainly will say I have bean beguiled by the "Oood Fairy"
in even prementing the exposure method. Portunately, time will settle
that issue,

Te thoss beginning a carser in surgery, a word of advice: lon't
shun the cars of burn patients. Accept tham, TYour elders generally
relinquish this responsibility with considerabls relief and no hard
feelings. And, if you csn treat many burn patients, from the beginning
to the end, you will have schooled yourself in all the disciplines of
the true surgeon., These bensfits and lessons will carry over into
your treatment of all surgical conditions. And not the least from all
this experience, you will develop those prime sttributes of the Master
Surgeon, Compassion and Charity for the unfortunate, the down-trodden,

and tha iil,
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TAELE I

As 3 ¢linieal example, a 70 Kg. man with a 35 per csnt bedy surface
burn wound reguire the following during the first 24 hourst
plasma, plasma substitute or whole blood & 70x35x1 co. = 2,L50 e,

slactrolyte solutiona {0.9% NaClL) = 70x35x) ce. = 2,450 ceo,
5% glucoes in water = = 2,000 co,
6,900 co.

Half this amount of plasma and/or whole blood and elsctrolyte and the sa
anount {2,000 cc.) of 5 per cent dexirose in water ia given the mecond 2
hours, Galeunlation will show that should the burn involvs 60 %o 75 per
cent of body surface, large smounts of colloid and saline would be requi
if thie formula were emploved. HNevertheless, wa rarely give more than

4,000 ce. of colleid or 4,000 cc. of saline solution in 2L hours, no mat

how axtensive the burne
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