b

University of Nebraska University of Nebraska Medical Center
Medical Center- . .
BREAKTHROUGHS FORLIF DigitalCommons@UNMC
MD Theses Special Collections
1933

Physiology and early treatment of burns

W. M. Haller i
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses

Recommended Citation
Haller, W. M. I, "Physiology and early treatment of burns" (1933). MD Theses. 262.
https://digitalcommons.unmc.edu/mdtheses/262

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.


http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F262&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/262?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F262&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu

Zarly Treaitment

W, ¥, Haller II

] ok



i

CONTENTS,

Introductiicon ~emeccmcmrroc e e -
Classification ~eecerronrancercneren—" 1
Clinical Course of Surns -—--—--===a=--- 2
LHOCK =ewcecrrr e e - ———— 3
acute Toxeriag =----mrcccmmmmor e 6
veptic ToXenla mmmm-eccmcmec e 11
Treatment 0f SUTNS memeemmeoo— e o -——— 13
SUIMATY ~mrm=me=m=m——m e - e e -=-==20
pibliography —»umf—m—m--ammu,"-,-u-za

b

(o]
oD

[

£

D



.

The Physioclogy =2nd Farly Treatment of Buras

Burns have alwave been considered ag one of the

most severe agcidents that the Phvsican has had o at-

&y

tend to. They are exceedingly painful and result in
death or cem@iications Tthat are serious or horribly
disfiguring. In the past, the doctors have been at
loss %o tell what caused the sudden death itwo, three
or four dave after the onset and when the patient was
to 2ll indications vnrogressing satisiaciorily. There
would be a second severe shéck, similar to the first,
but rapidly becoming worse and in most extensive cases
nroducing death with the same clinicsl observations as
an acute toxemia. As early as 1823, physicans have

been studying burns and thelr results but with no anazg-
ing resulte until up to the time of the world waztv

Trom then on the work has progressed wiih great’rapility
and much has been nroven. However there is still much
left that is not understood and is exnlsined by ﬁheéfy

L ohOTY mannser.
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before the physiology and treatment is taken up. Accord-
ing to Dupuytren ithere are six groups listed according to

severity. The first is where there is only a hyperemia

the production of vesicles, third are those pnroducing

partial destruction of the true skin, fourth where there



ig total destruction of true skin, fifth is where there

3

is charring of wuscles and lastly, where there is char=

@]

ring of the bony strucitures of the Dbody.

T+t 48 with the more ssvere Ltvyoe of bhurn thet this

& R

article deals, not because there are not the character-

) L

istic signs in the minor burns, but because the sympitoms

are 8o much more severe in the worse tyve of burn, easier

to study and the results of treatment are more ocutstand-

ing. 0f course it isnot only how deep the lesion is,

but also to the extent that 1t covers the surface of the
body and it's location on the body. Itwes this that led
the earlier medical men to accept the theory that the

causge of desth in the severe gases was due to the de-—

24}

struction of the resniratory funcition of the skin and

3
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that alone. 5! is today known te be false, although

it is agreed that the loss of respiratory function is a
comolication that »nlays some role in the production of

death.

In the foliowing discussion it is nscessary to di-

ide the clinical course of the injury into & number of
stages as they are produced by dirrerent reactions of the
body tissue to separat nemical and mhysiological enti-

a8 given by W. C. Wilson in his article in the British

Hedicel Journal, 23,291 of 1838. In this he gives four
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stages.

I Shock (Initial or primary Shock)

1T Acute Toxemis (Secondary or toxic Shock)

ITI Sept

v Bealing
There are, of course, wide variations in the duration
and importance of these stages devending on the extent
and gevefiﬁy of the injury, and, more especially at the
nresent time on the form of treatment adopted and at
what stage in the course it was used.

SHOCK: This is the first stage in the clinical

course of bturns. This lasgte from thirty
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— eight hours, and if marked, may ve aésociaﬁed with a lu-
cid mind and freedom from vnain. It is more intense in
children, in burns oi the abdomen, trunk or the genita-
1is, and in burns involving & large arez of the bhod
surface. The main clinical symptoms are nrositration

gubnormal temperature, pallor, low blood pressure with

i
3

8 small rapid vulse and cold skin. It comes onimuediate—~

p

. lv after the injury and in the majority of cases 1s slight

neriod in which the patient appears to be well, even in
some cases of extensive and deep burns. In eighty cases that

terminated fatally in the Edinburg Hospitzl for Sick
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death rate from burns.¥ Here itne shock is produced en-
tirely from the nervous involvement vnrobably in the mi-
merous nerve endings in the skin that has been injured.

The vasomotor mechanism is upset and the condition pro-

for a greater length of time. Thus the patient that
& severe first gtﬁye shock is lisble to have the sanme ef-
fect from any severe injury or emotional disturbance.

The moet severe initiasl shock that can e mentioned i

a5}

that following injury to the testicsl or some obher or-

fall in the blood pressure as the most outstanding svymp-

tom in shock, and attention was directed to its cause.

This is caused by two things usually; periphersl dilita-
tion of vessels or s diminished cutput of blood from the
left ventricle. Crile, in his work on this matter, came
to the conclusion that it was due to the former as the
cause snd that it develoned because of a universal d4dilit
ation of the arteriols brought about by exhsustion of the

tone of +the vasomotor center. He concludes that the cen-
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ter that "produces the normal aliternstion of conscious—

W
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ness and sleep is the mechanism whose alteration causes
sﬁeck and exhasustion; and that in accomnlishing restora-
tion from exhaustlon, this factor vplays its vpart what-
gver the cause of exhaustion----whetiher emotion, exer—
tion, physical inijury, or infection, etc.® He upholds
the electro-chemical theory or that the nerve endings

receive the impulses from an injury and transmits them

e

4o the brain in proportion to the depth and length of

the injuring stimulus. “When such oécurs the brain cell

nroduce aclid by-products and by altering the acid base
t

eguilibrium uoset the normal func

This slters the control of the various organs or the body,
especially the vasomoitor center and allows the arteriols

to dilate. He upholds his arguments well by repeating

periments when the tissue is injected with an an-
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esthetic so that nerve impulses csnnot pass to get to the

e

brain. Since then however 1t hasg bheen shown by W.T.Por
Yorrison and Hooker, and ZSeelig and Joseph that such is
not the case. They have demonstrated clearly that the
tone of the vaso-motor center is practicelly normel in
shock and that the arteriols are meinitained, uet in a

dilated stete but in s constricted state. Thi:

[51]
\) L§

ing

Ee

clearly then that the fell oI blood nressure is due to

the decreased output of blood from the left ventricle.

ion of the brain itself.

icates



They give very zood prook for their sitatements. The
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rest of the symptoms of shock, such as the cold skin,
vwallor, etc, are due to the loss of the function of
the brain to produce the necessary impulses to drive the

verious glands and muscles that perform the necessary

physical and chemical activities by mesns of which the

R’wel

e T 1life.
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foby

organism meets the vicissitu
Thig Tirst stage then may e considered to e of

.

nervous origin alone and there is no element of a toxemis

}..l.
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entering into
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will take up next.

stages. It was namec

oxic shock and has

O
b
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anger period. It has
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the initial lesion and its time of onset has been esti-
mated to range from six hours to as great as sixty hours.
{.C.%Wilson in his ariicle estimates the time as between
twelve and twenty-four hours with, in the severe cases,
an onset as guick as in six hours. This stage is re-

sponsible for about eighty percent of the deaths fronm

turns and about seventy-eight percent of such cases died

vurn. In one case that Wilson cite g, desth occured as
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"early as fourteen nours after injury, although no shock

s

was observed at Tthe onsset.

typical and once seen should never be missed. The tem -
perature rises, often very quickly and remalins at that-

high level., 108° ¥, in children is not uncommon and in

0

some cases has been known to rige as high as 108.8
followed closely by death. The patient is restless,
the expression 13 anxious, the puplls dilated and the
color dusky or 1livid. Vomiting is a common feature

and the vomitus is often of a dark, coffee-ground ap-
nearance. The blood oressure is low, the pulse becomes

rorenses.  This

]

small and fast and the respiration rate i
course often increases rapldly and delirium sets in,
followed closely by deata. There are also some very in-
nortant laboxatory findings. There is g diminished
blood-velunn, concentration of blood cells inm the per-
ipheral blood, reduced blood alkelie and & concentration
of the bleod cells in thelr vlasma medium, which is re-

duced in wvolume. The clinical
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by burns and trsume during the war convinced the obser—

f"')

vers that the effect was not due to a nervous origin,

Ise]

since it did not cccur immediately after the injury and

£

an infectious origdn, because 1t was

ey

thaet it was not o

p :
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so often well advanced before there was any evidence atb
211 of an infection. Huch evidence can be given to prove
that it isg of toxic origin., For example in the case of a
severe injury %to an extremity where there is great loss

of hlood and extensive mutilation & ﬁourniquet ie applis

e

-

As long as that constricting vand is in nlace so that the

toxic shock. But let the band be tzken off and socon after
the natient develownes a tyoicel toxic shock. But if the
extremity is amputated before the band is released there

s

g  then no evidence of s toxemia. In oth

ot

ghock developed 1f there was free circulation %o the in-

o

red ares, allowing the absorbsion of the toxing contain-
ed there. The most severe toxic shock was noted where

there was envolvement of the musculsr layers. The reason

animal exmerzments of Beyliss and Cannon weTre vVery sug-
gestive and enlightening. They crushed muscle and pro-
duced o condition similsting sscondary shock and also
noted thet there was some substance 11
the power to lower the bloocd nressure, This did not oc-
cur when the vessels supplying the crushed areas were tied
off so that the circulating blood could not resch the
pody. However they found no substsnce in the urine that

would explain it and since the effect was not permanent



they concluded that the body rapidly destroyed it or

changed it to another form that is not harmful.

It has long been recognized that there are

a num--

ber of substances that, when injected into the hlood

stream will cauge 8 fsll in blood pressure and & con-

dition that is the same as the secondary

in burns.

shows the most ability in simulating the seconds

shock.,

animal tissues, but thers is a closely allied su

and that is histidine,
however, with the loss of cone
histamine. In other words it
is no formation of anti-bodies in the blood str

Avdakoff in 1878, found that 2 transfusion

molecule of COg, i

is & split Protein.

ghock noted

Of of =2ll these, the substance histamine

Ty

However there is no hisitamine ag such in the

thstance

This cen he easily broken down

nto
There
S,

of blood

from 2 burned animal caused the death of 2 healthy ani-

mal and thus first demonsgtrated that the blood ¢

ed s toxic substance.
the arteries of two dogs have been anastomosed

in such a way that there ig an interchange of tI

sontaine

Leter on by other experimenters,

together

eir

bloods, One animal was then burned and the efffcts were

the same on both animals., The heslthy animal we

secondary shock in the game manner as the burne

snt into

1 animeal,

Further proof was given to this toxic theory ﬁth it was
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found tnat rapid and radical excision oi the burned area
with removal oI the texic biood of the animal and trans-
fugion ol normal blood prevented the formation of shock
and prevented the death of the animal.

As yet, the nature of the toxin produced is ﬁet'
known for sure, but it is well agreed that it is a pro-
duct oi protein lysis, due to the action or heat. There
is abundant clinical, experimental and pathological evi-
dence to prove this and some have already been taken up
earlier in tihls article. As yet it has not been §roved
conclusively that ftnis toxin is histamine or any other
special n»nrotein compound but most observers are prone %o
believe that the substsnce is histomine. This, because
it is so easily produced by the action of heat on hisfi-
dine and because histidine is so prominate in all the
body tissues. It is the greatest in musoular tissue and

according to Crile tiais tissue is the one that, when

burned, produces the greatest amount ol secondary shock.

Even though the true nature of the orffending toxin
is not known, it has been proven that the secondary

shock is due to a toxin produced in the site of the in-

jury and when steps are taken to prevent the absorbsion

ot that toxin in the blood, then the patient does not

go into thae secondary shock that so often proves to be
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fatal. With this in mind the treatment that is neces-
sary is one that-will prevent this asbsorbsion of harm—
ful materials; one that is easily and guickly applied
and willi not too greatly mutilate the subject. It has
been shown earlier that prompt and radical surgery of
the parts involved is exceedingly helpful and to a
great sxtent stops secondary effects. The use of a
tourniquet will accomplish the same thing. But neith-
er of these t%o methods are suited for the treatment of
humans because thney are too mutiliating in eftiect. Then
if it is not satisfactory to remove thig effected tissue
perhaps there is some chemical that when applied to the
affected area will so change it that it is impossible
for the harmful toxins to be absorbed. Such chemicals
nave veen found in the form of protein coagulants. Such
is tannic acid, picric acid, etfec.

The third stage of burns is that of a septic toxemia.
It may or may not be present, depending entirely upon
whether or not there is an active inrection present in
the site or the wound. The severity oif this stage, when
it is present, then depends entirely upon the virulence
of the organism and the extent to which the infection
has spread. In many cases there is a severe bacterial
infection which-is very hard to combat satisfactorliv.

In the report by W.C.Wilson he states that of all
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the cases he has studied, that fifteen percent of the
deaths occured in ths stage. The symptoms of this stage
are tnhose of ordinary bacteriogenic toxenmia.

The treatment of burns is one that has developed
greatly in the last few years. This is due to the fact
that the csuses oi the different stages have been more
or less vague and itreatment of a disease is based on the
cause. Treatment used to consist of cleaning the wound
and removing the dead tissue, then coveriﬁg the effected
area with an oil or paraffin and doing little else to -
the site of the injury. Of course the symptoms were
treated as they appeared and often were sufficient encugh
to prevent the death of the patient. Blood transfusion
was one of the means of combating the symptom of toxemia
when it developed. Too often it was merely a means of
prolonging the individual's life for a few hours, until
the body absorbed more toxins from the burn again, so
that the symptoms once more appeared. Because no one
knew how to prevent this toxemia from starting and be-~
cause severe burne would always carry this symptom, sur-
geons always regarded tihem with much anxiety and doubt as
to their cutéome. ’The introduction of tannic acid tréat—
ment in 1925 by Davidson of Michigan was a very definite
advance in surgical therapy. The result was a quick

drop in the mortality oif these cases. Because oi the
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effectiveness of this treatment, I will snend the rest
of this article on the treatment or burns by the tannic
aclid method..eeuee...

Treatment

In all cases of burns invelving a large area of the
skin the patient should be taken to & hospltal for treat—
ment. The lmmediate treatment, of course is for tae pri-
mary snhock. It may be unwise for the patient to be re-
moved from the scene oI the accident for a few hours if:
the snock is very severe. In such a case the patient
should be wrapped in a warm blanket, fiuids forced by
mouth and aypodermics of morphine given to stop the pain
and quiet tne patient. HMore often however the patient
can be safely removed to the hospital and sbouid be done
with a minimum of care to the vurn. Anything that can be
done to the injury at this time is only likely %o increase
the shock.

Such dressings as carron oil and linseed should never
be used wnen the injury is first attended. They do little
good except to keep out thne air and must be removed before
any further treatment can be used. This means further )
trauma to the skin and an increase in the degree oi shock.
However it does diminish the pain for it keeps the cold
air away from the area, and it is the cold air that in-
creases the pain in such cases.

Wnen the patient is in the hospital, he should be
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placed in a warm room and all clothing removed. II
morphine has not been given, it should be given right
away, external heat applied anﬁ fiuids forced, using
nypodermoclysis and proctoclysis if the patient can
not take fluids by moutihr. In all cases of burns that
are severe, propaviactic antitoxin against tetnus
should be used. The initial dose.should ve from 1000
to 1500 milo. and it is wise to repeat within the week.
The next treatment is often very painful and it may be
necessary to‘give the patient a general znesthesia. It
is unwise to give ether ii shock is present and severe.
For such cases an anestnetic oI gas and oxygen should
be used. The burned area sihould be thoroughly cleaned
togetner with the surrounding tissue. All epithelium
which is loocse or blistered is removed. Special at-
tention should be given to the edges of the lesion
where loosened devitiligzed tissue covers what appears
to be an area arfected by a first degree lesion. This
gets rid or tissue that is destroyed and will slough
off in time and prevent absorvsion oi toxins from that
tissue. It also decreases the possibility of a seconw
ary infection. However care saould be used in tals,
for as Blslir, Brown and Hamm remark, "Soon after the
burn it may be impossible to differentiate betweeg pér-

tial and full destruction of the skin, and this is one
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reason against deep pebridement. Wnhere any of the
epitﬁégi elements have vteen left, there will be a
spontaneous healing with a very servicavle skin)-—--
where there has been a loss of the Wﬂolerthiokness or
the skin or derma, spontaneous healing occurs by an
extension of the epitihelium from the sides,~—-—e——em
any lireless tissue left will only decrease this
growth.® The raw surface that is now left is gently
cleansed with some mild antiseptic. The most con-
venient for tais purpose is ether. This not only dries
the tissue but also will remove any oil that has been
put on the injury before the patient came into the doc~-
tor's care. In no case should there be any»vigércus
scrubping or rubcing of the raw area, because a profuse
exudation of serum follows, which may interferewith the
rapid formation of a coagulated layer.

How it is the time to apply the tannic acid treat-
ment. An agueous solution of 2.8% tannic acid is used.
Tnis sbould be fresnly prepared or at least not more
than a week or two old, for it has a tendency to break
down into gallic acid which nas no power to precipitate
or coagulate proteins. It should be warmed before ap-
plying because as explained before cold substances have
the tendency to increase the pain of a burn. The solu-

tion should not be much over five percent because sirong
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solutions have a corrosive action. There is no advan-
tage of a five percent or stronger sclution over the

two and five-~tenths percent solution. The warm solu-
tion is sprayed over the affected area with an ordinary
mouth or nose atomizer. C.C. Robinson suggests that
this bé done once every itwenty minutes until the tissue
assumes a tan brown color and coagulation takes place.
This occurs in about eighteen to twenty-four hours.

H.T. Sutton has a little different method that he uses.
First the burned area is covered over with flat sterile
gauze pads. These are then soaked in a solution of two
and five-tenths percent tannié;aéid by pouring the acid
on them while they are in place. A small section of the
gauze 1s removed at the twelfih, elghteenth and twenty-
fourtn hour. As soon as the red inflammed appearance

of the area has subsided and the parts have assumed a
light brown color all dreésings are removed., He claims
that this protects the wound from bacterial invasion
until it has become partly coagulated and therefore less
likely to develop a severe secondary infection. After
the dressings are removed, tihe wound is sprayed every
half hour until it assumes & dark brown coclor. However,
no matter what the technicque that is empléyed by these
different men, they all agree that the tannic acid should

be used until the skin is a mashogany brown. All during



L7

this treatment the patient has the affected area ex-
posed to the air but not in the open. He is best
treated when he is under a 'cradle! This is a frame
that covers the patient and kéeps the open air away
from him and prevents the contact of clothes with the
wounded area. Over this cradle there is spread a
clean, sterile sheet, and on the under side of the
frame there are electric lights. These keep the
patient warm and help combat any shock that might de-
velop, besides al;owing the patient freedom of motion,
lessened pain andﬁggsily accessable. It also drvs up
the exudations from the wound rapidly. In burns of

the face, however, the eyes, nostrils and external aud-
itory meatus are protected with moist wool during the
spraying. Coagulation of the cornea is an acéidenﬁ to
be guarded against. Artificial drying in this region
can be dispensed with and also in general when %the tem-—
perature is above 101°F. Sometimes the whole of the ex-
posed area cannot be exposed to the air at énce, as for
example when the back and frent are burned. In such ©
cases the most severly burned area is the one that is
exposed and the patient lies on the other that is less
affected,  The exposed area is treated by the spray

method and the other by the method of C.C. Hobinson or
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the compress metunod., When these compresses are removed
great care should ‘e used so that the coagulum is not
also pullied oif. To prevent this it is best to soak
each piece of gaugze in the tannic acid solution for five
or ten minutes before trying to remove them. From the
time that the coagulum has formed completely there is
little need for any special local treatment. The coag-
uium must not be damaged or loosened for this would de-—
feat the purpose that it has; so in children it is a |
good thing to tie their hands and feet to the bed or
cage and keep all bed clothes from rubbing against the
affected area. Any new blisters that develop should be
opened and treated as the rest oi the area has been.
Care sphould slso pe taken that urine and fecies do not
80il the injured area as tnis 1is very apt to release the
toxins in the coagulum and start a septic process. If
the burn is in the area ol the buttocks, & pillow sﬂouid
be put under the hips to support them and the bowels can
be regulated by rectal lavage.

If the symptoms>ef seconcary toxic shock should de-
velop in the patient after the injured area has been
treated, there are other procedures that can be carried
out and they prove to be very helopful and 1ife saving.

0f course from the beginning, as mentioned vefore, there
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should ve the forcing ot fluids into the body by any
method that is best empiloved at the time. In severe
cases four thousand to six thousand c.c. oi water

should be given to an adult patient every twenty-four
nours for tﬁree or four days. Often the oral route is
satisfactory alone., Horphine should never be given in
this stage, for it would only ve depressing an already
severly depressed body and it might prove fatal. Dia-
phoretic drugs are also contraindicated as they tend to
further concentrate the blood, which is already concen-
trated by the extravisation of fiuids from the bleod
vessels. The out-put of urine will be seen to be dimin-~-
ished and blood chemistry will show & nitrogen-retention
when the toxemia starts. This is a signal for the doctor
to pour more fluids into the blood stream, both for the.
dilution o the toxins and to bring tne blood volumn up
to the normal. Two means aré used, The first that I
willi mention is the one that is the least used but one
that has shown very good resuits in the hands of those
that have used it. This is the introduction of one thou-
sand c.c. of a normal glucose solution or normal salt
solution 1ntg;veﬂcusly. Blair, Brown and Hamm use the
giucose method of "withdrawing some toxins from the

blood and diluting fae rest DY the continuous venoclysis

of five percent glucose. H.T. Sutton says about this



.
method,"® The intervenous medication has much to recom-

mend it. Its efiect is immediate—————n It is not advis-
able wnen giving fluids intgévenousiy, to give it faster
than twenty-five c.c. a minute. If sugar is being given
it snould be even slower, six to twelve c.c. per ninute.
The temperature of the solution should be 108°F. It will
be lowered two percent from the container to the vein.
The valﬁe of intervenous saline lies not oniy in its di-
luting and diuretic effects but in the addition of Na(Cl
to the blood————-- Glucose solution has certain advantag-
es over the salines. It is not oniy diluting and diur-
etic, but it is also nourishing. It is an efifcient way
of alleviating acidosis and serves to relieve toxzemia. !
All fluid intzroduction tends to restore the blood con-
centration to its'normal levels., It will eliminate
toxins, and dilute taem. With the increase of blood
fluids there is an increase in the vasculartone of tﬁe
vessels due to this dilution of the inspissated viécid
blood.,

The use of blood transfusions in most cases or trau-
matic shock is par excellence. The method used by the
majority of authors is the exsanguination transfusion of
Robertson and Boyd. About three hundred to five hundred
c.¢c. of blood are withdrawn from the body and about 1000

ce. of fresh blood are injected. In a ckild the only way
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to bleed them is to pass a needle or cannula through the
saphenous into the femoral at the fossa ovalis. If this
site is destroyed then one must use the jugular vein,
The cubital vein is not sufficien%. This early trans-
fusion and exsanguination transfusion may react not only
by diluting a circulating toxin out also by binding it
or destroyving it to a certain extent. In that way it is
better than the in%gévenous glucose.

The most difficult problem in the treatment of burns
is sepsis. The incident oi sepsis by the cleaning of the
burn vigorously with the use of strong antiseptic solutions
is unchanged., W.C. Wilson in the survey of all of his
cases makes the statement that ithere are as a rule no signs
oi sepsis in burns or the second degree, either locally or
generslly, nor in many of the third type have any such
symptoms. In a considerable proportion of deeper burns
however, there is evidence of sepsis. Most of these are
local infection signs and are manifested by some redden—

ing of the edges of the burn and the seenage from the

4

edges of the coagulum of a little sero-purulant discharge.
If, as is usual, the general condition remains satisfacs
tory, the coagulum may be safely left alone, and no spe-
cial treatment ie necessary...Gross infections rarely

occur except in association with the formation of sloughs.
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in deep burns. If a ;Qol oI pus siould collect beneath
the coagulum, it will cause it to be lifted up at the
base. Then it is easy to strip it off or cut a gash in
the coagulum to allow the escape of the fluid. At times
it will be stuck down so that this is not easily done
and the thing to do in such & case is to cut it away with
scissors. Formerly it was recommended to soften the co-
agulum with vasoline firet but this procedure has led to
the release of some or the toxins and unfavorable signs
and symptoms arise. Therefore it is no longer recommen-—
ded by the doctors. W.C. Wilson states that under no
conditions should a moist or wet dressing be ampiied to
this coagulum winen there is presence of a sepsis. He
blisters should be opened at once, no fluid should be
allowed to remain under the exudate, no moist dressings
or even vasoline should be applied over tne afiected
rea. "The real explanstion of this éssociaﬁion has
not yvet been ascertained.......Davidson obvserved the
same signs after the application of boric fomations
over the coagulum......It seems reasonable ﬁq infer
that the toxin previeusly imprisoned in the coagulum
cecomes soluable in the presence of molsture and gains

access to the blood gtream. "



In direct opposition to tﬁis treatment or Wilson
is the article by Blair, Brown and Hamm who say, "If
there is much infection and crusting, the patient may
e put on a Bradford frame, which is elevated to al-
low the irrégating fiuid to run off o6ver the end of
the rubber szheet into a buckét at tne foot or the bed.
Every nour or so, from five hundred to one thousand cc.
o1 saline solution is poured over the patient....Sur-
gical solutiog oI cihlorinated soda, acrifiavine hydro-
chloride, hexylresorcinol, or any ofther desired anti-
septic may be applied on loose gauze dressings. Aﬁy
adnerent gauze is left in place t0 be soaked loose in
the next bath.¥ They even recdmmemd hypertonic salt
baths daily where the whole body is fﬁ%ersed for thir-
ty minutes. H.T. Sutton is against the use oi any
antiseptics when there is an infection not for the rea-
son that it willi release toxins, but because "it will
lead to hard and contracting scars." He advocates the
use oif Dakon's solution instead to clean up the tissues
and dissolve the necrotic tissue. He also recommends
the use of sunsnine as it has the power 1o dry up se-
cretions and abolishes the stench that often occurs in
suppﬁrating ﬁounds.

It alsc seems in the opinion of most men thét the

use of braces and traction to keep the extremities, if
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they are invoived, from being drawn up when the scar

tissgue contracts, is useless. It is for later treat-

ment to do this and which will not be discussed in

this article.
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In coneclusion of this article, we find that
the most important time of treatment in most of
tne cases of burns is duringthe third stage. as
explained in thepages before, this is the time
when.most of the deaths occur and they are caused
not from the loss of skin area, but due to tne
presence ¢f a strong toxin in the blecod siream.
Therefore it 1s quite evicdent that the line cof
treatment to be carried cut 1s one that will
either destroy these toxins, or prevent them
from entering the bloodstream in the first place.
Lue to the war experlience, a very effective plan

f treatment has been put in to effect. This is

las

a combination of two lines of attackt. ¥irst to
coagulate the tissues and prevent absorbsion,

and second to dilute the toxins already present
in the circulation. Yo do this, tannic acld seems
the best as a coagulant. Care is then taken that
nothing is done that might release these bound
up toxins, or in cther words soften the coagulum.
The foreing of fluids and transfusions or inject-

ions of saline or glucose conplete tue treatment




by diluting and combating the toxemia,

wince thnis line of treaiment has been
used, tne mortality has droppéd sreatly. ourns
by tae

no longer are feared as they used to be

mediecal preifession .
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