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tnRODuctIOB 

!here probably ha1 neTer been ••1 gNater 1ouroe of au1fer-

1ag to aanklnd than that whioh ha1 been inflioted by bur••• 

Barne• (1933) NMrka: "It la said in Gnoian aytholegy 

that aan was the la1t r&oe oreated, aad in oon1equenoe thereof waa 

the moat poorly endowed with phy1ioal gifts. So Pro•theu1 atole 

fire fro■ the hearthatone tf the goda on Mount Olyapua and bestowed 

it•• a gift whioh would set man apart from all ,ther uimala. 

bd •• it haa. But the aword with whioh o1T111sation _.. founded 

la two-edged, and ■iaoe time iame■orial the follo-..�• of l.eao•lopiua 

haTo sought to bring Nlief to those luokleaa mortal• who h&Te felt 

it• bite." 

!he trail of pain, autilation, &ad death left by fire atteata

to the Talldlt7 of the aboTe quotation. It la also true that enn 

in thl• ■odern era phyaloiua are still oonfronted with the pni.

lea of how to o&N for tho•• unfortuaate Tiotima of fire. 

In the beginning of the present oent•r1, Biddle (1901) ei

olalMd, "Bow glad we ought to be for the uroiful 1r0Ti1ion of 

nature whioh render• the prolongation of life lapoaaible under the 

torture of a Tery eJten■iTe bun.• 

fortunately, the medloal profession of today oan afford to be 

more optia1at1o beoauae it 1• aeetiag the ohallenge off•Nd b7 

burns. ControTerale• oTer the method• of burn therap7 still eJlat, 

but the•• ••n• •• healthy atlaalanta ia the oontinuou• •••roh for 

the final and oorNot solution. b reoeat yeara, World War II has 
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aoted as one of the great.at inoittra for the iaproTement in burn 

therapy. !he era of treating only the burned &Na itself aad neg

leoU■g th, •7•t•■io pathology 1a • tiling of the past. Burn• are 

now reoognized •• eaergeno7 iajurie• Nquiring the 1 ... uate &ttea

tion •f trained peraonnel. 

It 1a the pll!'p••• of thi• the•i• to reTiew these emergeno7 

measure• used in treating thermal burn•• !his diaouaaien, there

fore, will inolude the treat1Dtnt of thermal burn• froa the time 

th• patient 1• first seen •P to the time that the healing •f the 

bun 1• in eTldeno• ••• the patient 1• on a ••f• road to r•o•T�l'J• 

!he plaatio repair of burn• 1• not an eurgenoy •aauN, 10 doe•

not oome uader oonalderatiea ia thl• dlsou••i••• Jor the sue 

reason, the ooaplioatien• •••n in the later atagea tf burn• rill 

aot be eapha•i•••• 

�h• literature on the looal treatment of theraal burn• oen

tain• aan7 different method• of therapy, but I h&Te preferred to 

preaeat oaly the more oo-onl7 uaed treatmeata beoau•• it 1• th••• 

that han giTen riae to more diaa.gNeaent and therefore are aore 

intereatiag. �• to the a7atemio treataent, the ••thorities are 

■ere in aooord •• to what treat•nt ahoud be used, ao that the

aain atr••• will be upoa the T&rioua teohaiq••• praotioed. 

•o diaouaaion of treataent would be oonaidered ooaplete with

out lnoluding the rationale behind it. !o meet thi• demand, I h&Te 

included ia thia paper a brief e2pluation of the pathology and 

ph7aioleg7 lnTolTed in thermal buraa. 
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HISTOBIC.A.L RIYIIW 

The art of tNating burn• 1• �own to have dated baok a■ 

early- aa the ,war 430 B. c. 1;t which tlae JUppoorate•· w•• pr&oUo

ing aediolne. Rl• 1• one of the earliest reoorda of burn ther•P7• 

Klppeoratea• auggeatien (�uoted from Biddle, 1901) tor the loeal 

treat•nt of burn• na: •You au1t boil the tender roet• of the 

ileJ, and if their baok be ver7 thiok and green, it must be out 

lnto •mall pt;rta, and having pound in white wine, boll upen a 

gentle fire until it appear• to you to be of the proper oonal■teno7 

ao •• to be used a1 a liniMnt, and it aay be prepared in water 

after the ■&Ille manner. •other, not oerroaive; old 1wine'• ae&m 

1• to be rubbed in b7 itself, and it 11 to be melted along with 

squill, the root of which is to be divided and applied with a b•ad

age. •eJt day- it 1• to be founted; and having 1Delted the •wine•• 

seam and w� and a1Jed them with oil, frankinoenae and ■having■ of 

lotus and vendlion, this 1• to be uaed H liniment. H1,.ving boiled 

the leaves of the wakerob1n in wine and oil, apply- a bandage.• 

•ven at the beginaing of 1800, aoeordlng to Barne• (1933),

ph7aioian1 were not ao far away from the u•• of lard and the 

aro-.tio oils of Jlippeorate,. 

!he fir1t radioal ohange in the looal treataent of burn•.

appeared ia the literature in 1867 when Pirrie (1867) a•veoated 

the uae of phenol after having heard Liater present a paper on it• 

uti■eptio value. But Barn•• (1933) aay1 that it wasn't until the 

beginning of the preaent century- that atriot aurgioal oleanlin••• 



reoe1Ted the endor1ement it de1ened, as ao1t burn• w,n ooTered 

with aome grease before the patient waa taken to a phy11olan for 

treatment, thereby 11&king it Tirtually iapouible to ha.n primary 

antiaepaia. 

Biddle'• (1901) reoommendation• for treating ahook were the 

follningi "ltryohniae, digitalis, whi1k7 &ad aromatio 1plrit1 

of a-onia ahould be auinistered 1a full do1e1, with a ge�erou1, 

quiokly and eaaily a111■1lating diet. Korphiae in one-fourth 

gr&ia do1e1 or codeine ia oae-halt grain do111 or tweaty grain• of 

broaide of potass111■, with fiTe grains of ohleral hydrate, &re 

giTen frequently enough to oontrol del1r1u, a1lay paia and pro

cure nat and sleep." ror the looal &pplioation, he applied a 

•i�ture of lead oarhonate, powdered aeaoia, aodiua hioarbonate,

and liaaeed oll "aade thiD eaoagh ao aa to spread aioely upon o&D,

ton u .• n .. 1.• 

!he mortality from burn• remained high &nd the treatment re

mained •••entially the same as it had for oenturiea util about 

b111ty year• ago when the modern aedioal world begu to oUer new 

hope for the burned patient. 
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GENERAL CONSIDERATIONS IN TREATMENT 

Burns, like other types of injuries, reflect the benefits 

of prompt, correct, &nd suf!ioient treatment. 

Conklin (1945) haa proposed that the general treatment pro

gra.m for burns be divided up into three phaaea: namely, the first 

or immediate phase, the second or post-shook phase, and the third 

or hospital phase • 

Harkins (1945b) has devised a similar type of program con

sisting of three phases, but has made it more clinical. He classi

fies the phases as follows: 

I. Phase of hemooonoentration •

This is the earliest phase and consists of the first 

two or three days after the burn is received. Re states 

that it is during thia period that at least siity per cent 

of burn deaths ooour. The most important part of therapy 

during this time is the prevention or the treatment of shook. 

The early relie1 ot p&in is also essential. Another important 

oonsideration is the prevention of plasm& leakage at the site 

of the burned area. Adequate looal oare helps to reduce or 

stop the plasma loss, and thereby, deoreaaea the tendency for 

the patient to go into shook. 

Conklin {1945) stresses the importance of avoiding con

tamination of the burned area. Bodenham and Brisk (1943) 

showed that immediately after the burn is received the burned 

area is sterile because the dead skin forms a proteotive 
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layer over the burn. However, if not prevented, contamina

tion will ocour early from the unburned skin surrounding the 

burn, from clothes and from the respiratory tracts of both 

the patient and the attending personnel. 

II. Phase of toJemia and sepsis. 

This phase includes the period from the third to the 

tenth day or longer after the burn is incurred. During this 

time deaths whioh ooour may be due to liver necrosis, anuria, 

sepsis, or other toJio factors • 

III • Phase of healing • 

This is the period of anemia, hypoproteinemia, avitamin

osis, and sepsis. This phase ooours from the second week 

usually to the time that the last granulating surface is com

pleted. Deaths during this time result from debilitation or 

sepsis. The most important therapeutic consideration at this 

stage is one of maintaining nutrition. 

In retrospect, it is the general consensus of opinion among 

the authorities of today who have had e2perienoe in treating thermal 

burns that treatment should be directed toward the following aims: 

l. Relieving pain • 

2. Preventing shook. 

3. Preventing infection. 

4. Preventing toJemia. 

5. Stimulating epithelization. 

A discussion of each of these salient points will now be con

sidered in the subsequent chapters. 
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CLASSIFICATION Of BURNS 

A burn, as defined by Paok and Davis {1946) is "an injury in

flicted on the body by a degree of heat higher than is compatible 

with healthy action in the part affected." 

There have originated over & period of many generations various 

methods for classifying burns, but there is none that has been ac

cepted by the medical profession so wholeheartedly as that developed 

by Dupuytren early in the nineteenth century. Dupuytren's classi

fication (quoted by Pack, 1936) which is based on clinical appearance 

of the burn, is summarized as follows: 

First Degree Burn: There is erythema or reddening of the 

burned area. There may be some loss of the superficial 

epithelium in a day or two following the subsidence of 

the hyperemia • 

Second Degree Burn: There is formed vesicles which are filled 

with serum. The base of the vesicles is usually just 

above the germinal layer of the epidermis. In this degree 

of burn, healing occurs from many points over the surface 

and from the edges of the burned area. 

Third Degree Burn: ~here is destruction of large thickness 

of the epidermis, and the e2posure of the papillary layers 

of the derma. Some of the interpapillary epithelium, 

hair follicles, and sebaceous and sweat glands are un

affected. The burned area is necrotio and is surrounded 

by a zone of seoondary inflammation which gradually fades 



• 

• 

• 

• 

• 

• 
• 
Iii 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-a-

out into the normal surrounding epidermis. 

Fourth Degree Burn: !here is destruotion of the entire in

tegument and part of the auboutaneous tissue. lo hair 

follioles, glands, or papillae are left intaot. 

Fifth and SiJth Degree Burns: There is encroachment on 

musolea and charring of the deep structures with throm

bosis of the vessels and deatruotion of the vessels' 

walls • 

The classification of burns by degree is used in this country 

today with some slight modification. The tendenoy now is to in

olude fourth, fifth, and siJth degree burns under third degree 

burns, thus utilizing only three degrees of burns • 

Dingwall (1943) haa designed a chemical test for distinguish

ing between second and third degree burns. He gives 10 oo. of a 

20% solution of sodium fluoreacein intravenously and then views 

the burned are& under an ultraviolet light screened with a Wood 

filter. Second degree burns have & yellow-green appearance and 

third degree burns have a black color. Although his method ia 

rarely used, it can serve as an aid in deciding whether or not to 

debride & burned area in which there is some question as to whether 

the tissue is viable or not. His assumption is that a "black" 

area is dead tissue, and a "yellow-green" area is possibly viable. 

Maguire (1945) believes that the degree of a burn is an indeJ 

of the amount of scarring, contraoture, and disability to be an

ticipated later. Re feels that second and third degree burns 

should be considered together, since in eJtensive burns there &re 
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some elements of both types present in varying eJtents. 

A very simple olassification has been proposed by Goldblatt 

{1927). This author groups burns under either first degree burns, 

or under second degree burns. Under the former, he includes & 

burn which heals without scarring and is characterized by erythem& 

or vesicle formation. Under the latter, he classifies those burns 

which heal by the formation of soar tissue and contraotures. !his 

includes all other burns of a more severe nature. 

Maguire (1945) classifies burns according to etiology as 

follows: 

A. Thermal Burns. 

l. Dry heat--e,posure to actual flame. 

2. Moist heat--eJposure to boiling liquids, live steam, 

• etc.--known as scalds. 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

B. Electrical Burns. 

l. Caused by electric currents. 

2. Caused by ,-ray or radiwa. 

c. Chemical Burns • 

1. Caused by contact with strong acids or alkalies. 

One of the more recent methods of classifying burns is that 

presented by Berkow (1924} in which the percentage of body surface 

is estimated. It has been found to be of immense value in deter

mining the amount of plasma dosage for a burned patient and in pre

dicting the prognosis. Re has worked out the percentage of surface 

area of various parts of the body and has found the following per

centages to be the average for a seventy kilogram adult. 
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Head-------------------------------
Total surfaoe of upper eJtremity -----------
bterior surface of trunk----------------
Posterior surfaoe of trunk-------------------
Total surface of both hands--------------------
Palm of hand----------------------------
Total surface of both thighs---------------
Total surface of lower e2tremitiea ----------
Total surface of both legs-----------------
Total surface of both feet---------------

6% 
18% 
20% 
18~ 

4% 
1% 

19% 
38% 
13% 

6% 

Children's proportions are not the same as for adults, so he 

has me.de the following modifications: 

Trunk-------------------------------------- 40% 

Upper eJtremity ------------------------------ 17% 

For children the proportions can be determined from the adult 

standards by applying the following formula: For burns of the 

head and lower e2tremities, subtract the child's age in years from 

twelve and add the remainder to the number e2pressing the adult 

proportion of the head (6%) and subtract the same amount from the 

number e2pressing the adult proportion of the lower eJtremity 

(38%) • 

In order to estimate & lesion of the head, trunk, upper or 

lower e2tremities, the number e2presaing the proportion of that 

part is multiplied by the fraction elpressing the relation of the 

lesion to the part. Re gives the following fractions of the 

different parts: 

Rand---------------------- l/4 upper e2tremity. 
Arm--------------------------- 3/4 upper e2tremity. 
Foot---------------------- 1/6 lower e~tremity. 
Leg---------------------- 2/6 lower eJtremity. 
Thigh---------------------- 1/2 lower e2tremity. 

The trunk includes the neck, &nd the lower eJtremit1ea in

clude the buttocks • 
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Aside from the other factors such as the age and the seJ of 

the patient, the prognosis depends upon the degree of depth of the 

burn and the percentage of the surface affected. Pack (1946) be

lieves that the depth is not relatively so important as the e2tent 

of the surfa..oe involved. All burns covering one-third of the body 

surface are e2tremely serious if not immediately fatal. He has 

found that burns of the tace, abdomen, and genitalia cause symptoms 

and dangers far out of proportion to their area allotment. 



• 

• 

• 
.. 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-12-

TREATMENT OF PAIN 

One of the first and formost points to be considered in the 

therapy of thermal burns is the obtunding of the severe, agonizing 

pain. As will be shown, pain is one of the several factors that 

causes the patient to go into a state of shook. Thus, the reliev

ing of pain accomplishes two things: it relieves the victim from 

the unbearable torture, and it helps to prevent shook. 

Morphine has long been regarded as the drug of ohoioe for re

lieving severe pain. Lundy (1944) advocates the giving of morphine 

intravenously because this method produces the quickest relief and 

is the most accurate method of determining the dose. The reactions 
. 

to the morphine are evidenced by a prompt relief of pain and by a 

contraction of the pupils. He has found that moat persons suffer

ing pain will tolerate morphine in a large dose even up to the 

point where the pupils are almost pinpoint. McLaughlin (1946) 

also advocates the intravenous administration of morphine and e~

plains the rationale of this method on the :fact that when the 

patient is in shock or impending shook the peripheral blood cap

illaries are in a state of collapse. Therefore, if the morphine 

is given subcutaneously or intramuscularly, none of the drug would 

be absorbed, or at the most, it would be absorbed very slowly and 

the patient would not be relieTed of his pain. This frequently 

results in the administration of more morphine in & vain attempt 

to relieve the patient. The morphine remains at the site of in

jection until the patient is brought out ot shook. When this 
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ooours, the peripheral capillaries dilate, the morphine is ab

sorbed, and the patient is then thrown into respiratory failure 

due to absorption of an overwhelming dose. 

Both authors recommend that the dose be l/4 grain initit.l.ly, 

followed by another l/4 grain of morphine in ten to fifteen 

minutes if neoessary. Subsequent doses administered may be 

smaller than l/4 grain, depending upon the size of the patient 

and the amount of relief from pain which the patient e1perienoes 

after the first dose or two. 

Ackman, Gerrie, Pritohard, and Mills (1944) recommend the 

giving of l/4 grain of morphine hypodermioally if the patient is 

not in shock, but if the patient is in shook, they give the dose 

intravenously. 

Pack and Davis (1946) like to give morphine and atropine to

gether if the pain is marked. 

The application of ointments, pressure dressings, and other 

agents are also helpful in relieving the pain, but these will be 

discussed more fully in the chapter on the looal treatment of 

burns • 
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SHOCK 

The part that shook plays in burns has gained widespread 

emphasis during the past ten years. The remarkable improvements 

in treating burned patients may be directly attributed to the in

creased understanding oi the physio-ohemioal changes that occur in 

the body during shook • 

The importance of treating shook early oan be readily appre

ciated since, as stated by Ferguson (1945), si2ty to seventy-five 

per cent of the fatalities in burned patients and practically all 

of the deaths which ocour in the first two or three days after the 

burn is received can be attributed to shook. The prompt attention 

to shook determines in most oases of major burns whether the 

patient has a chance of survival. 

Ferguson (1945) believes that the development and the severity 

of shock are dependent more upon the involved surface area than 

upon the depth or degree of the burn. He has also found that shock 

is produced more rapidly in burns of the face, abdomen, and geni

talia than in burns of other areas. 

There has been some disagreement as to what differentiates a 

minor burn from a major one. It is important to realize that in 

major burns shook is one of the earliest and severest manifesta

tions, while in minor burns, shook, although rarely encountered, 

may be overlooked. Lepage (1945) states that• painful second 

degree minor burn is able to and frequently does produce & mild 

state of shook which should be treated like shook found in any 
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major burn. He considers a minor burn as one in which less than 

one-fifth of the body area is involved. 

Morani (1945) also believes that the olinioal course of & 

burn depends more upon the e2tent of the surface involved than 

upon the depth. He considers an e2tensive burn as one involving 

over fifteen per cent of the body surface. Anything over this 

percentage produces & general re&otion, the chief of which is 

shock, while minor burns cause only local reactions and therefore 

require only local treatment • 

The olinioal manifestations of shook are described clearly 

by Maguire (1945) who says that the patient may be restless and 

an2ious, or dull and apathetic. The akin is pale, greyish in 

color, and the skin is cold and mois~. The pulse is rapid and 

has a low volume. The blood pressure is low, and the temperature 

is subnormal. Prioleau (1937) adds to the olinioal picture of 

shook by saying that the patient is prostrated, has oold e~tremi

ties, sunken eyes, and pinched faoies. 

Shook resulting from burns is gener•lly regarded as consist

ing of two phases: primary shook and secondary shook. Primary 

shook or psychic shock is the first phase encountered. Ferguson 

(1945) believes that primary shook is• psychic one resulting from 

the pain, fright, apprehension, and frantic overelertion which 

goes with the production of the burn. He states that in severe 

burns, especially in those cases where the burning continues over 

a long period of time, this factor alone may be enough to cause 

fatal shook. It v&ries somewhat with the temperament of the 
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patient. Berkow (1943) likewise believes that primary shook is 

caused by• psychogenic or neurogenio factor. Priole•u (1937) 

ata.tes tha.t it is ch&r&oterized by syncope, resulting from a vaso

motor disturbance • 

Secondary shock closely follows primary shook or may even 

overlap it. Most authorities, of whom may be mentioned Ferguson 

(1945), Harkins {1945d), Berkow (1943), agree that secondary shook 

is initiated by the loss of blood plasma from the circulating blood 

at the burned area. This loss of blood plasma results from an in

ore e.se d oapilla.ry pe rmea.bili ty. Ferguson (1945) states that a 

relatively small amount of the plasma is lost in the blister fluid 

and on the burned surface. He finds most of the loss to be into 

the tissues in &nd for some distance around the burned area. 

Harkins (1945d) states that as a result of the loss of the 

eJtracellular fluid which includes salts and plasma. proteins, both 

into the burned area itself and as a discharge from any denuded 

surface, there will be dehydration, & decrease in the circulating 

pl•sma volume and a relative hemoooncentration of the blood. 

Ferguson (1945) remarks that because the fluid loss leads to more 

marked hemoconcentration, 01ygen transport of the blood is sluggish 

&nd less efficient, and that probably anoJi& to the tissues brings 

about increased capillary permeability in parts of the body away 

from the burned area. 

Dr. A. L. Bennett of the University of Nebraska, College of 

Medicine, has constructed a gr~ph showing the physiological 

changes which occur in the shook syndrome. With his permission, 
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I have included it here because it presents a. very simple means 

of showing the over-all picture of shook • 

SHOCK COMPENSATED BLOOD-VOLUME LOSS 

Trauma. > Hemorrhage ) Low Venous Re turn 

s ... aung-rluid ~ ~ 
Psyohio 11'tre.waa~" 
Pain a.nd Cold 

/ Low Cardiac 

Low Osmotic i 
Output 

Pressure 

·~ 
Burns ------- Protein Loss 

/ 
Permeable, Dilated 

Capillaries &nd Venules 

Hu,t 

t 
Aoid Meta.bolites 

' Ti ..... ~ia ._..\ 

-P High 02 
Consumption 

Cold ~ Shivering 

Low Arterial Blood Pressure 
(Arterial Refle2es 

i 
Arteriolar Constriotion4---1i 

! 
High Peripheral 

Resiste.nce 

Fluid Resorption 

'\ 
Low Ca.pillary-

Pressure 

t \ 
\ !, 

Capillary Stasis 

HEMOCONCENTRATION HEMODILUTION 

Figure I 
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Treatment & Shook: 

Harkins (1945d) has found the shook accompanying burns to be 

so important that he considers it to be present in the early hours 

after a burn of great severity in spite of a satisfactory clinical 

appearance. If one waits for all the symptoms &nd signs of shook 

to develop, therapy is likely to be ineffective. According to 

Harkins (19450) 1 the hematoorit may rise to seventy during this 

period of time compared to a normal of forty-five. He state, that 

the ma21mum hematocrit reading which is usually compatible with 

life is eighty. 

Gordon (1945) stresses the necessity of making early, ade

quate, and repeated investigations of the circulating blood in 

patients with severe burns. He is of the opinion that it is im

possible to make a diagnosis of hemoconoentration on one determin

~tion of the hemoglobin which shows~ small increase because of 

the variations which appear in red blood cell counts and volume 

in hemoglobin among normal individuals. He does not place much 

emphasis upon a first hemoglobin reading of 110 per cent of the 

normal standards but accepts a hemoglobin of 115 per cent or over 

as indicative of hemooonoentration. If lower hemoglobin readings 

&re found, but the patient's general condition and the appearanoe 

of the burned area indioate that hemoconoentration is likely to 

develop, frequent determinations of the hemoglobin should be done. 

By following this routine, this author has found that progress

ing hemoconoentration will be picked up. 
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Harkins (l945c) reports that in severe burns continued plasma 

leakage may cause hemoconcentration to continue for 36 to 48 hours 

and repeated testing of the hematoorit level every three hours or 

more may be necessary. 

The burned patient needs constant vigilance during the shock 

phase. It has become gener•lly accepted in the last ten years 

that the most important item in treating shock is to provide ade

quate fluid therapy. It is almost universally agreed upon by all 

authorities that the fluid of first choice is plasma. Cope (1944) 

sums up this attitude very thoroughly: "Theoretically the best 

solution to inject into the blood stream to replace the plasma is 

a solution chemically identical to that being lost." 

According to Harkins (1945d), the use of fluid therapy should 

be directed toward the rapid replacement of acute deficits and the 

maintenance of daily needs. The rapid replacement of acute deficits 

is necessary to restore and maintain the normal blood volume, re

store and maintain an adequate hemoglobin concentration of 13 to 

16 grams per 100 oc., restore and maintain the plasma protein con

centration above 6 grams per 100 oo., restore and maintain a sat

isfactory urinary output of at least 100 co. per hour during the 

first forty-eight hours, and prevent dehydr~tion and acidosis, and 

salt depletion • 

The Use 2l_ Plasma: 

According to Harkins (1945b) several liters ot plasma may be 
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lost from the burned surfaces and should be restored to the oirou

lating blood. During the recent war, the use of plasma in treating 

war burns gained great J'Y'ESC;te as a means of combating shook. 

Gordon (1945) states that the plasma protein concentration 

usually remains fairly normal during the phase of &cute hemocon

oentration. Later, however, the plasma protein level falls due to 

continued loss of plasma, and edema persists or recurs. Since 

blood plasma is being lost it is logical to use blood plasma 

transfusions • 

There have been devised several methods for determining the 

amount of plasma to be given. Some of the more commonly used rules 

will be presented: 

I. Rule of Harkins (1945): 

• Give 100 oc. of plasma for every point the hematoorit 

• 

• 

• 

• 

• 

is above the normal of 45. For children 1 the amount of plasma 

is calculated proportionately according to body weight, with 

the average adult weight set as seventy kilograms. If the 

plasma protein level is below normal, this method gives too 

low a value. In such a oase, an additional 25% of the calcu

lated amount of plasma should be added for every gram the 

protein level is below 6 grams per 100 oc. 

II. Rule of Harkins (1945b}: 

• Give 50 co. of plasma for each percent of body surface 

burned • 

• 
III. Rule of Harkins (1945b): 

• Give 50 co. of plasma for eaoh 100,000 red blood cells 

• 

-
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e20eeding the normal of five million. 

IV. Rule of Harkins (1943): 

Give 50 co. of plasma for every point the hemoglobin 

is above the normal • 

v. Rule of Wolff and Lee {1942): 

The following formula can be used for calculating the 

protein deficit in grams: 
W (K-Hb 0 ) Hbn P0 

3.5 W = 2 (I-Hbn) Hb 0 

"W" is the body weight in kilograms. 

"K" is the grams of hemoglobin in 100 co. packed cells. 

"Hbn" is grams of hemoglobin in 100 co. normal blood. 

"Hb 0 " is grams of hemoglobin in 100 oc. blood after 

the burn • 

"P0 " is the grams of protein in 100 00. plasma. 

The deficit or requirement in grams of protein may be 

converted into cubic centimeters of plasma by multiplication 

by the factor 14 • 

Wolff and Lee {1942) advise against the giving of plasma 

rapidly in a single large dose in an effort to compensate complete

ly for the plasma protein loss. They have found that plasma con

tinues to leak from the capillaries for the first forty hours, and 

if a large transfusion is given within that time* a goodly amount 

of the transfused plasma will leak out. To overcome this they use 

enough plasma during this period by continuous plasma infusion to 

keep the hematoorit down to within ten points of norm~l. After 

the period of plasma leakage is over, they determine the hematoorit 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-
• 

-22-

and plesma protein and calculate the deficit. Then they give 

plasma, equivalent to eighty up to one-hundred percent of the cal

culated deficit of protein, slowly by continuous drip. They warn 

that too rapid intravenous therapy may lead to cardiac embarrass

ment or to pulmonary edema in a patient with a poor cardiac reserve. 

Cope (1943) is of the opinion that the restoration of normal blood 

concentration and volume by the administration of plasma itself 

probably tends to increase the edema of the burned tissues, even 

though it maintains a normal circulation for the unburned portions 

of the body • 

Ackman, Gerrie, Pritchard, and Mills (1944) warn that the too 

liberal use of plasma when hemoooncentration does not e2ist may 

result in edema of the lungs, liver, and kidneys. 

Wanamaker (1945) advises the making of repeated hematocrit 

readings in order to judge the success of the plasma therapy. 

Harkins (1945b) believes that one liter of whole blood should 

be given for every two liters of plasma administered. 

Berkow (1943) gives half of the calculated amount of plasm& 

needed immediately and the rest he administers in divided doses 

in twenty-four hours. 

~ ]!!. _tl Se rum Albumen: 

McLaughlin (1945) found, from his e2perienoes in treating 

burn oases in the Navy, that the conoentr~tion o! plasma in the 

st~nd&rd Army-N•vy package, which contained twenty-!iYe grams o! 
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human serum albumen in 100 oo. diluent, to be very helpful in 

certain oases of major burns. the human serum aJ.bumen is not a 

complete substitute for blood plasma since it supplies only pro

tein which is responsible for maintaining osmotic pressure and 

does not contain the prothrombin, complement, and antibody found 

in the globulin fraction. However, its eJtreme hypertonioity was 

very helpful in drawing out fluid from edematous tissues and there

by increasing the blood volume. Re warns that it shouldn't be used 

in oases where there is dehydration unless accompanied by other 

intravenous fluid. It should be given at a rate not e2oeeding 

five cubic centimeters per minute • 

~!!!,.£.!.Sodium L&cte.te: 

The oral use of sodium lactate in treating burn shook was 

advocated by Fo2 (1944). He used large amounts of the chilled 

isotonic one-si2th molar solution orally immediately and at 

fifteen minute intenals thereafter. Re administered seven to 

ten liters (ten to fifteen percent of body weight) of the isotonic 

sodium lactate during the first twenty-four hours after the burn. 

The solution was given though a small Levine tube which was 

passed through the nose and connected with a drip apparatus, so 

that the sodium lactate was administered constantly. This method 

was tried on oases with severe e~tensive third-degree burns during 

the shook phase with such successful results that he urges further 

trial of this ther•PY• Copious urinary output was present si~ to 
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twelve hours after this therapy w&s begun. ~lbuminuri& did not 

ooour and the non-protein-nitrogen values in the blood did not 

become eleva.ted. This method offers a simple and ohe&p means 

of combating shook • 

Harkins (19450) believes that it is all right to use sodium 

laotate by mouth or intravenously to oombat acidosis, but should 

be used in oonjunotion with plasma, and not as a substitute for 

it. If sodium laotate is to be used for overcoming acidosis, 

he recommends the giving of 125 cc. of one-siJth molar solution 

orally or intra.venously for ea.oh volume peroent the plasma car

bon dio1ide is less than fifty-five volumes peroent in a si2ty 

kilogram man • 

'the Use 21, Sa.line: 

ihe using of physiological saline solution in combating burn 

shock has been discarded by most authorities since the develop

ment of plasma infusion. Prioleau (1937) states that saline 

solution has only a temporary effect on raising the blood volume 

beoause the solution soon passes out of the oiroulation into the 

tissues, or is e2oreted by the kidneys. Cope (1943) states that 

the saline solution increases the outflow of the plasma filtrate 

from the capillaries by raising the blood pressure. In fact, he 

found that it increases the edema in the burned area because it 

has no osmotic effect, but merely passes out of the circulation 

into the tissues, or is e1oreted by the kidneys • 
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Wanamaker (1945} believes that saline solution should be 

administered in addition to the calculated amount of plasma in 

order to complete the replenishment of the plasma volume and 

supply water for kidney function • 

Penberthy and Weller (1943) think that it is logioal to 

administer physiological saline early in the treatment of shook 

beoause there is a marked lowering of blood ohlorides accompany

ing the fluid loss from the blood. However, they advise that 

this therapy should be limited to the first twenty-four to forty

eight hours after the burn, since saline solution causes & marked 

drop in the plasma proteins as well as dehydration. 

Rosenthal {1943) studied the mortality rates of different 

systemic therapies employed in treating shook in uniformly burned 

mice. He found that the administration of sodium chloride orally 

or intraperitoneally caused & significant reduotion in the mor

tality rate. The intravenous administration of sodium ohloride 

was less effective. In addition, it was learned that isotonic 

sodium ohloride solutions given orally were superior to hyper

tonic solutions of sodium chloride. He showed that it was the 

sodium ion which was effective in combating shook sinoe sodium 

acetate, suooinate, bioarbonate, and lactate were as efficient 

as sodium chloride when administered orally. fhe author postu

lated that a histamine-like substance is liberated in burned 

patients which may oause a sodium deficiency. 
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lli_ Use 2J_ Acacia Solutions: 

Prioleau (1937) states that acacia solutions may be very 

effective in overcoming shook. They remain in the circulation 

much longer than saline or glucose solutions because of their 

colloidal nature, but their administration is not without danger. 

The Use .2J:.. Glucose: 

Penberthy and Weller (1943) advise using glucose solution 

in conjunction with saline solution in the period of shook be

cause it combats dehydration. It also aids in the prevention of 

liver damage during the period of to~emia • 

Harkins (19450) says that orystalloid solutions like saline 

and glucose may be used in equal quantities or less with plasma, 

but not as a substitute for it • 

The~ 2.! Water: 

Burned patients are thirsty because of the fluid loss and 

will drink large quantities of water. This is particularly true 

of children, and because of the difficulty of administering in

travenous fluid therapy, they are often encouraged to drink 

large a.mounts of{luid, because of the idea that fluids of all 

kinds are indicated and can do no harm under these conditions of 

impending shook. Williams, Eghart, and Trusler (1939) have found 
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this reasoning to he fallacious. They have found that when water 

is ingested in large quantities by mouth, the burn shock is com

plicated by a water-logging of blood and tissues by a metabolic 

disturbance resembling water into3ication. Such & disturbance, 

they warn, may even be fatal • 

Harkins (1945d) believes that the spontaneous ingestion of 

fluids and food according to the desires of the patient is usually 

adequate in mild burns, but in more severe injuries, intravenous 

therapy should be resorted to. He says that in burns involving 

less than ten percent of the body surface there is not sufficient 

loss of e3tracellular fluid to warrant intensive fluid therapy, 

and that the oral ingestion of water will suffice • 

~ ~ .2£. Whole Blood: 

In recent years there has been some controversy concerning 

the use of whole blood transfusions for combating shook in 

severely burned patients. Up to this time, it was considered 

illogical to give whole blood during the shock phase because it 

would serve only to increase the already present hemoooncentra-

tion of the circulating blood. 

However, Evans and Bigger (1945) checked the total circulat

ing red cell mass shortly after the burn was received. They dis

covered that when only plasma was given a serious secondary 

anemia quickly developed. They believe that the deficit in the 

red cell mass is due for the most part to the sludging or trapping 
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of large masses of red blood oells in the capillaries in and 

around the burned area. They admit that some of the deficit in 

the red oell mass, especially in women and children, may have 

been due to a previous eJisting anemia. They began to give whole 

blood transfusions to their burn oases despite the height of 

some hematocrit readings. They gave the whole blood infusions 

in amounts of 500 to 1000 oc. every si~ hours for the first 

forty-eight hours, &long with enough saline and other fluids to 

keep up a urinary output of 50 to 100 oo. per hour. It had not 

been uncommon for them to find low plasma protein levels on the 

fourth or fifth day in patients who had been treated with plasma 

alone, but in this series of cases treated with large amounts of 

whole blood, the plasma protein levels were maintained at more 

nearly the optimum level. From their eJperienoe they believe 

that it is safe to give whole blood early in severe burns. Out 

of thirty-two patients so treated they had no instance of thrombo

phlebitis or pulmonary embolus clinically reoognizable. 

Abbott, Matthew, Griffin, Hirshfeld, and Meyer (1945) found 

that the early administration of whole blood plus an electrolyte 

solution orally to burned patients was effective in combating 

shook, as well as being effective in alleviating the anemi• which 

usually appears later during the period of convalescence. 

Harkins (1945b) believes that it is all right to give whole 

blood when plasma is not available. He also recommends that one 

liter of whole blood should be given £or every two liters of 

plasma administered • 
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the Use of Adrenal Cortel EJtract: ---

In the past five years, interest has been aroused by the 

use of adrenal oorteJ during the shook phase for the purpose of 

reducing capillary permeability and thereby preventing fluid loss. 

Rhodes, Wolff, and Lee (1941) administered cortioal eltract, 

"Eschatin," intravenously in a dosage of five to ten cubic 

centimeters every siJ hours to twenty-siJ adults who had third 

degree burns ranging from nine to Silty-five percent of the body 

surface. Their results showed that in this group so treated, 

less plasma was required to overcome the shock phase and.yet the 

plasma volume was brought back to normal considerably earlier 

than in the group which had not received adrenal cortel. They 

noted the presence of & marked chloride retention and offer the 

warning that no sodium chloride should be given to patients so 

treated unless indicated by chemical analysis of the blood. 

However, Rhodes, Wolff, Saltonstall, and Lee (1943) found 

from later eJperiences in treating patients with eJtensive 

superficial burns with adrenal eJtraot, that plasma by transfu

sion was not retained any better than in the control patients 

who received no eltraot • 

Ingle and Kuezengi (1945) elperimenting with normal male 

rats which were burned by immersion in water for siJty seoonda 

at temperatures of either 68 or 70 degrees centigrade, found 

that the survival time was no longer in those rats which had 

been given hog adrenal e2tracts, 11-desoJycortioosterone acetate, 
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than in those which had been treated with control solutions. 

Ferguson (1945) treated & few of his burn oases with adrenal 

oortioal e2traot in doses of five to ten cubic centimeters in

travenously every si2 hours for two to three days. He concluded 

from his results that adrenal oortioal e2tract may be an accessory 

agent of some value, but should not be relied upon to prevent 

fluid loss in severe burns • 

lli., ~ ~ Liver EJtra.ot: 

Heohter (1945) e2perimented with the oral administration of 

liver e2traot upon burn shook induced in mioe. One group of mice 

were given by stomach tube one oubie centimeter of Lederle's 

15 unit liver e2traot which had been e2tracted with ether to remove 

the phenol preservative. The control group was given one cubic 

centimeter of water. One-half hour later, the groups of mice were 

anesthetized with ether and scalded under identical conditions. 

The average survival time and the percentage mortality were ascer

tained. They found that the liver e2tract treatment by mouth de

creased the mortality 32 percent, and increased the survival time 

to 98 percent. They concluded from this work that there was anti

burn shock activity in liver e2traot when administered orally. 

lli ~ J?.!. !!!!! : 

The question of whether to &pply heat to a burned patient 
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in shook is still open to debate • 

Pack and Davis (1946) &dvooate the use of external heat if 

the patient's temperature is subnormal. 

Urkov (1946) takes a different stand on this question. 

While actual chilling of the patient is to be avoided, he em

phatically states that the application of eJternal heat to a 

patient in shook is contraindicated because we are dealing with 

a problem of eJcessive capillary dilatation, and all efforts are 

directed toward controlling and reducing it rather than at in

creasing it by suoh means as heat. 

Ferguson (1945) eJplains that the result of overheating a 

patient in burn shook produces sweating and an unnecessary fluid 

loss in an already depleted patient. 

Harkins (19450) advises that the patient's body heat should 

be conserved, but additional heat such as hot water bags, heat 

lamps and the like should not be used. 

.!!:.!., ]!!_ 2,! ..2!.I.!l en : 

!he giving of oxygen during burn shock is recommended by 

Harkins (19450}. Cope (1942) after eJperienoe with the victims 

of the Coconut Grove fire, warns that lung damage from both 

heat and irritating gases may be an added complication from 

civilian fires. One should always be aware of the possibility 

because the meager initial signs in the lungs is easily over

looked, with the result that pulmonary edema develops and the 
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patient dies suddenly. He points out that when the patient 

starts to have asthmatic breathing, suction of the upper respira

tory tract should be done at once, and olygen therapy initiated 

through a nasopharyngeal catheter or an oJygen mask should be 

started. Sometimes, even tracheotomy is necessary and may be 

life-saving • 

Berkow (1943) states that the inhalation of smoke, super

heated air~ or nolious gases produce edema and e3foliation in 

the respiratory tract, and is one of the chief factors in the 

cause of early death from burns. 
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PREVENTION OF INFECTION 

The role that infection plays in burns is a very real one, 

and if not guarded against may lead to very serious consequences. 

Meleney and Whipple (1945) point out that the bacteri& 

causing infection in burns may be those normally found in the 

hair follicles or sweat glands or those deposited upon the sur

face subsequent to the burn. They have shown that in a super

ficial burn which is caused by & low temperature applied for only 

& short time, all of the organisms may not be killed in the hair 

follicles; but in a deep burn oaused by a higher temperature 

applied for a longer duration, all of the bacteria in the skin 

in the central areas are probably killed e1oept those bacteria 

at the margin, where the burn becomes superficial, which remain 

viable and capable of growth • 

Bodenham and Brisk (1943) state that from their observa

tions the most commonly found bacteria are hemolytic streptooocoi 

and pathogenic staphylococci. These organisms don't invade the 

tissues for si2 hours, so ma.y be considered as contaminants dur

ing this short time. They warn that if the burn is not thorough

ly cleaned within the neJt forty-eight hours, these organisms 

will have begun to invade the surrounding tissue and give rise to 

signs of &n acute infection. I£ no speoific therapy is admin

istered1 the infection persists until the wound heals. 

Since it is realized that burns are easily subjected to in

fection, it is considered a wise practice to prevent eiposure of 
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the burned area to further contamination by resorting to aseptic 

technique. Harkins (1945b), Wanamaker (1945), McLaughlin (1946), 

Cope (1943} and others stress that when the burn is first seen, 

it should be covered with sterile sheets or towels without other 

medication until the definitive dressing can be put on. When 

treating the burn itself, strict aseptic technique should be ob

served. All personnel should wear sterile gowns and gloves as 

well as masks and caps. All instruments and other equipment 

should be sterile also • 

In badly burned patients, sepsis can be e~pected to develop, 

thereby justifying the systemic use of sulfonamides or penicillin. 

Most present day authorities believe that either penicillin or 

one of the sulfonamide preparations should be used in the treat

ment of thermal burns in conjunction with the local and systemic 

therapy. Ludwig (1946) recommends that 20,000 units of penicillin 

be given every three hours intramuscularly until all second 

degree burns are healed or until the entire sloughing area of 

third degree burns has been removed. Bornemeier and Parsons 

(1946) give 25,000 units of penicillin intramuscularly to those 

patients with third degree burns who show evidence of sepsis. 

This therapy is oontinued up to the time that skin grafting is 

started • 

Wanamaker (1945) reported that in those patients who didn't 

tolerate sulfonamides orally, good results were obtained with 

the administration of 20,000 units of penicillin intramuscularly 

every three hours • 
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Harkins (l945b) administered a prophylactic dose of two 

grams of sodium. sulf&diazine intravenously to each patient with 

a major burn about three hours after admission. Subsequently, 

during which time sepsis still presented & menace, this drug was 

given orally in dosages of BiJ grams daily • 

Meleney and Whipple (1945) found that sulfonamides employed 

systemically alone or locally alone, or combined have not material

ly reduced the incidence or the severity of local infections in 

burns, nor have they delayed the development of infections nor 

have they eliminated the pathogenic organisms from the wounds. 

However, they did minimize the spread of the local infection into 

the general circulation and in this way decreased the ~noidence 

of septicemia and death. 

In addition to the use of penicillin and sulfonamides, some 

authorities advocate the use of tetanus anti-toJin as a prophyl

actic measure against tetanus. Bornemeier and Parsons (1946) 

gave their series of burn cases a stimulating dose of te ta.nus 

toJoid shortly after the injury. Ackman, Gerrie, Pritchard, and 

Mills give 3000 units of tetanus anti-tolin sometime during the 

first twenty-four hours after the burn. In the Navy, McLaughlin 

(1946) gave all burn patients a booster shot of tetanus to~oid 

or 3000 units of anti-tet•nic serum, if they had not been pre

viously immunized • 

Further considerations in the prevention of infection are 

discussed in the chapter on local treatment. 
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TOXEMIA 

The period of to,emia follows the shock period, occurring 

from forty-eight to one-hundred-twenty hours, and occasionally 

as late as the third week after the burn. It i~ characterized 

by jaundice, anuria, stupor, delirium, and circulatory collapse 

despite adequate fluid therapy. The tentative causes of burn 

to,emia as reviewed by Harkins (1945d) are: 

l. Inadequate treatment of shook or delayed treat

ment during this period with the consequent isohemio 

damage to the kidneys, liver or other organs. For e2ample, 

he sites the failure to maintain blood volume by plasma 

and/or whole blood administration as being the prominent 

faotor • 

2. The e2cessive administration of electrolyte solu

tions with the result that the plasma proteins are diluted 

so that there is less than five grams of protein per hundred 

cubic centimeters, with the consequent development of edema. 

Be warns that this is particularly dangerous when there is 

associated renal and/or cardiac damage. 

3. rnfeotion of the burned areas may produce to,emia. 

4. The possibility of the absorption of a to,ic sub

stance from burned tissues, the substance being a protein 

product. He states that if this occurs the effect will be 

minimized by the maintenance of an adequate blood supply to 

all the tissues of the body • 
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Robertson and Boyd {1923) investigated the question of 

whether there was present in burns & burn toJin. They found 

that an alcoholic e2tract of burned skin contained a to,ic agent 

which caused death when injected into normal anirne.ls. This was 

not found to be present in normal skin. this burn to2in was 

also present in the blood or red cells, but not in the plasma of 

burned animals. They concluded that a to2in formed in the burned 

tissues was absorbed into the blood stream and transported by 

the red blood cells • 

Van Duyn (1945} believes that there is & true to,emia in 

burns, distinct from trauma and hemoooncentration on the one 

hand, and sepsis, on the other~ He is of the opinion that the 

to,emia of burns is due to the absorption of some non-specific 

to2ic substance from the burned area. He has suggested that the 

presence of to2emia oan be recognized and its severity estimated 

by studying the degree of degenerative changes in the white blood 

cells. He admits that this may be more difficult to do when the 

picture is a roiJed degenerative-regenerative one since inhibition 

and stimulation are both acting simultaneously. But during the 

to~io phase of burns the prognosis may depend upon the degree of 

degeneracy of the white blood cell picture. If the picture is a 

mi,ed degenerative-regenerative one, the prognosis is worse than 

if a similar degree of degenerative change is present alone. 

In spite of the enormous amount of work that has been done 

on the subject, the final answer as to whether there is a specific 

to,emia in burns is not yet settled. 
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Treatment ~ Tuemia: 

Most authorities, including Van Duyn (1945), Harkins (1945b), 

Urkov (1946), and others agree that the best treatment for the 

patient during the phase of toxemia is whole blood transfusions. 

Van Duyn (1945) believes that large whole blood transfusions 

should be begun iDU!leaiately after the period of hemoconcentration 

is corrected and should be repeated if necessary as indicated by 

the appearance and disappearance of degenerative changes in the 

white blood cells. He has found this measure to be the best 

method of combating the toxemia of burns. 

Ackman, Gerrie, Pritchard, and Mills (1944) stress the im

portance of keeping up the fluid intake to a minimum of 3000 oo. 

orally per day. They warn that sulfonamides orally or intravenous

ly are not desirable especially if the urine volume is below 

1000 cc. per day • 

Harkins (1945b) and others agree that toxemia can be prevented 

and controlled by adequate fluid intake plus continuation of elec

trolyte therapy. He gives two liters of Hartmann's-lactate mixture 

(Hartmann's solution with one part of one-sixth molar sodium lac

tate) a day for a period of one or two weeks following a serious burn. 

Van Duyn (1945) suggests the giving of crude liver e,tr&ot in 

conjunction with the giving of blood transfusions during the toxemia 

phase bec&use it has a beneficial effect on the degenerative white 

blood cell picture. He recommends a dose of 10 oc. intramuscular

ly every twenty-four hours during the toxemia phase. 
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NUTRITION 

The question of nutrition assumes the most •ttention from 

the aecond week after the burn to the time when the last gran

ulating surface is healed. Rarkins (1945d) calls this the period 

of anemia, hypoproteinemia, avitaminosis, and sepsis. It is 

essential to realize the importance of nutrition in treating a 

burned patient because the future course of the patient's con

valescence depends upon it. Because of the great loss of plasma 

protein during the early phase of the burn, hypoproteinemia and 

anemia are prone to develop. Levenson, Davidson, Lund, and 

Taylor (1945) warn than a continuous fall in the plasma proteins 

after the first week is a sign of marked tissue protein depriva

tion and than unless remedial steps are taken early, weight loss 

continues and the plasma proteins fall progressively. Edema and 

evidence of marked loss of weight and strength develop, and death 

from malnutrition may ensue. These authors observed in their 

patients with severe burns that the nutritional disturbances and 

the increased demand for protein were directly related to the 

e2tent of the burn. They advise that it is prefer•ble to antici

pate the requirements of the patient and to meet them before 

severe malnutrition occurs. They noted that the previous ■t•te 

of nutrition of the patient upon &dmission was an important 

factor in his subsequent oourse. The poorly nourished individual 

with diminished reserves was not equipped to withstand a pro

longed period of negative nitrogen balance as well as the previous-
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ly well-nourished individuals. In those patients whose 

nutritional requirements were not met, malnutrition developed, 

skin grafting and healing were delayed, and frequently death 

ensued • 

Harkins {1945d) stresses that the burned patient should be 

kept in nitrogen equilibrium throughout the illness. 

Harkins (1945c) suggests that blood transfusions be given 

to control anemia. He advises the giving of Rh- blood since 

sensitivity may develop in Rh- oases treated with repeated 

transfusions. In addition, he gives large doses of all the vita

mins to prevent avitaminosis, iron to control anemia, and adequate 

sulfur, by feeding eggs, to help promote epithelization. 

Levenson, Davidson, Lund, and Taylor (1945) have found that 

in those oases where the ingestion of large amounts of food is 

diffioult, supplemental feedings by gavage or infusion is help

ful. They recommend the giving of casein hydrolysatea and mi~tures 

of amino acids as sources of protein provided the essential amino 

aoids are included. In addition to increasing the protein intake, 

the caloric intake must be maintained at a high level in order 

to prevent the breaking down of protein to supply the necessary 

body energy. they warn against the giving of eJcessive amounts 

of fat in the diet because of the possibility of i1ver disease. 

Most of the calories that are required must come from carbohy

drates • 
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LOCAL TREATMENT 

General Consideration: 

The greatest amount of work in burn therapy has been done 

on the phase dealing with the treatment of the burned are& it

self. Almost every physician who h&s treated a burn has devised 

some new method which he has offered to the medical profession 

a.s t'he "be st" rnee.ns for treating burns locally. It is around 

these numerous therapies that so muoh controversy has arisen. 

No final conclusion can be drawn on any one method because ea.oh 

has its own supporters and opponents. So in discussing the in

dividual local treatments, the advantages and disadvantages of 

ea.oh will be mentioned whenever possible. By doing this, the 

reader will be able to weigh the evidence and choose for himself 

that particular therapy which merits his approval~ 

In a study of the local treatment of thermal burns, it is 

wise to have a conception or a. standard of what local therapy 

should accomplish. In regard to this, Koch (1942) sa.ys, 11 The 

four simple guiding principles in the treatment of raw surfaces 

are: not to add infection, not to &dd injury, to convert the 

open wound into a clean wound, and to close the wound &t the 

earliest possible moment that closure ca.n be safely a.coomplished." 

As has been stated previously in the chapter on the pre

vention of infection, airborne bacteria must be kept out of the 

burn area by covering it with sterile drapes. Also it was 
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stressed that when treating the burn surface, strict aseptic 

technique must be observed • 

The status of debridement and cleansing of the wound before 

local medication is applied still remains controversial with the 

authorities about equally divided. Wanamaker (1945) believes 

that it is logical to convert a contaminated wound into & clean 

one by simple cleansing with white soap and water, followed by 

irrigation with warm saline solution. He also advises the removal 

of loose pieces of destroyed tissue which cannot be washed away, 

but leaving blisters untouched. Reese {1945) believes in the 

thorough washing of the burn, and the removing of all large 

blisters. McLaughlin (1946) recommends gentle irrigation of the 

burn with sterile saline solution, but does not advise scrubbing 

it with soap and water unless the •rea is grossly contaminated 

with foreign me.tter. He does not open the blisters, but does 

clip away all loose tags of skin. Levenson and Lund (1943) re

move only large pieces of loose hanging skin. Cope (1943) states 

that no debridement or cleansing of any surface area was done on 

the victims of the Coconut Grove fire. He believes that the 

opening of blebs only leads to further plasma loss and infection. 

He feels that it is foolish to scrub the wounds beoauae they 

can't be cleaned completely anyway and it only results in more 

e2tensive trauma to the tissues. 

In regard to the ohanging of dressings, the tendenoy at the 

present time is to leave the initial aressing intact for a period 

of ten to fourteen days unless infection supervenes. Urkov (1946), 
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in u pressing the re a.son for this a.tti tude says, nrrequent re

dressing introduces infection, causes pain, checks normal pro

liferation of new epidermis or of granulation tissue, and 

destroys suoh new tissues as attempt to form despite the eJcessive 

handling. 11 

Collings (1945) has proposed Sil requirements that Should be 

met by a. preparation compounded for local use on burns. The 

preparation should: 

"l. Relieve pain and present a. comfortable dressing for 

the wound • 

"2. Be suitable in ease of application and removal to 

the abilities of the person who is to use it. 

"3• Not produce further tissue damage. 

"4. Reduce or preferably prevent entirely the increased 

fluid passage from the capillaries. 

11 5. Produce stimulation of tissue repair. 

n6. Prevent infection." 

The popular local remedies used for treating thermal burns 

have been classified by Harkins (1943) under three main groups; 

namely, tanning agents, washing methods, and ointments. In this 

thesis, the various local therapies will be discussed under this 

form of grouping, with the addition of other methods, like 

pressure dressings, which cannot be satisfactorily grouped under 

any one of Harkins' three main groups. 

Tannin,& _!gents 
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Tannie Acid: 

The first great step of progress in the treatment of thermal 

burns was initiated by Davidson (1925) who proposed to the med

ical world the use of tannio acid applied locally to the burned 

surfaces. His method was to oover the burned area with dry 

sterile gauze pads held in place by sterile gauze bandages. These 

dressings were then soaked with a 2.5% aqueous solution of tannio 

acid. After the part was found to have assumed a light brown 

color, all of the dressings were removed and the wound was there

after left e~posed to the air. It was carefully protected from 

mechanical injury, chilling, and bacterial inv~sion by a suitable 

cradle draped with sterile linen. 

In a few of his oases he used a 5% tannic acid ointment 

(composed of equal parts of vaseline and lanolin as a base) in 

place of the aqueous solution. He found it to have a definite

ly beneficial effect, but was far less efficacious than the 2.5% 

aqueous solution. The chief value of the ointment was its use 

about the eyes where the astringent solution could not be used 

with entire safety. 

Davidson listed the advantages of the tannic acid method 

over all other methods known at this time as follows: l. The 

degree of toJemia was markedly less, 2. Gave quick relief of 

pain, 3. Reduced the incidence of infection, 4. Prevented local 

fluid loss, 5. Gave marked diminution in the amount of scarring, 

and 6. Resulted in a low mortality. 
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Conklin (1945} states that the consensus of opinion in the 

Army and Navy is that tannic acid does not give as good results 

as other newer means, but that it did est•blish the principle of 

prevention of plasma leakage which is accepted in the modern con

cept of burn therapy. He relates that during the early months 

of combat for Guadaloanal and the Solomon Islands, tannic acid 

was used frequently with the result that most of the third degree 

burns became infected within a week under the boardlike tan and 

required much patience and at times eJtensive surgery to obtain 

a clean granulating surface upon which to graft. He feels that 

it is all right to use tannic acid on second degree burns where 

less than one-fourth of the body surface is burned. 

McClure, Lam, and Romence (1944) and Conklin (1945) report 

that tannic acid for tanning burned patients was toiic to the 

liver, even producing liver necrosis. Non-fatal cases frequent

ly showed marked disturbance of liver function in the acute 

stage of the burn. In addition, tannic acid delayed wound heal

ing and often converted border-line second degree burns into 

third degree burns. 

Hirshfeld., Pilling, and Maun (1943) compared the reaction 

of normal tissues to tannic acid and other medications by apply

ing them to donor sites of individuals who were receiving skin 

grafts. Their results showed that the tannic acid produced e~

tensive tissue damage to the dermis while the esohar was being 

formed • 

Berkow (1943) believes th&t rapid tanning still o!fers the 
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best means for diminishing the local fluid loss. If plasma 

~upplies are not available for immediate use, then tannic acid 

therapy is indicated • 

Tannie ~-Silver Nitrate: 

Bettman (1935) introduced this modification of the tannio 

acid method. After removal of dead skin, he applied a five 

percent solution of tannio acid to the burned area, with cotton 

swabs. Over this was added a ten percent solution of silver 

nitrate. His eJperienoe with this form of treatment has been more 

satisfactory than with tannio acid a.lone. All the oozing and 

leaky areas were immediately sealed and the patient was encased 

in an impervious antiseptic dressing that formed in a matter of 

seconds instead of hours. Little or no shook or to,emia developed 

in his oases so treated. The ooagulum was found to be thin and 

flexible, and the nursing problem was simplified. In addition, 

he noticed a definite decrease in the length of hospitalization 

compared to those oases treated with tannio acid alone • 

Gentian Violet: 

Aldrich (1933) introduced the use of gentian violet in the 

local treatment of burns. His method was to clean the wound up, 

open and remove all the bull&e under aseptic technique, and then 

to spray the area every two hours for twenty-four hours with a 
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one percent aqueous solution of gentian violet. Following this 

the spray is applied every four to si2 hours as he deemed advis

able. It gave a more pliable esohar than tannio acid did and 

in addition had a rapid antiseptic aotion. He believed that 

this solution was speoifio against the beta hemolytic and gamma 

streptococci which are the ohief invaders of burns. The greatest 

disadvantage of this method is that the oye stains the linen and 

everything else that comes into contact with it • 

Triili nxes: 

Trabue (1943) treated his burn oases with triple dyes with 

satisfactory results. He used a solution of the following oon

s ti tuents: 

Gentian violet----------------- l:400 

Brilliant green------------------ l:400 

Neutral acriflavine ------------ 1:1000 

These solutions were miJed in equal proportions in distilled 

water and applied to the previously cleaned wound with a.n 

atomizer or spray, camel's-hair brush, or gauze mop. When dry, 

a light fle2ible tan or ooagulum was formed, which in first-and 

second degree burns remained until the underlying area was 

healed. In the third-degree burns the tan usually separated at 

the end of ten days or two weeks le&ving a clean granul&ting 

surfaoe underneath. When the eschar began to separate, e. dress

ing kept oonstantly moist with sterile saline was applied for a 
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day or two to soften the slough and prevent pain. He found that 

this method of therapy was very effective in preventing the 

growth of Gram positive organisms in the burn. 

Aldrich (1937) treated burned areas by spraying them with 

brilliant green and acriviolet. He states that this therapy 

gave a high specific action against both Gram positive and Gram 

negative organisms. He sprayed the burned areas every hour a~d 

states that the esohar developed in about eight hours. Unlike 

the tannic acid esohar, this one did not hide infection but 

softened and became moist if there was any underlying pus. 

Another favorable point was that the patients who were treated 

by this method did not require nearly the amount of skin graft

ing that was formerly done • 

Brilliant Green: 

Narat (1937) remarks that the advantages of using brilliant 

green are that frequent spraying is not required, pus is not 

allowed to accumulate under the eschar, and the germinal layer 

of the skin is not destroyed. His technique was to first clean 

up the burn and then paint the surrounding skin with a one percent 

solution of brilliant green in si2ty percent alcohol. The burn 

area itself was painted with a one percent aqueous solution of 

brilliant green and then covered with a thin layer of gauze. In 

~hree to five <lays the &lcoholio solution was applied to the 

burned area itself once or twice a day. In siJ to eight days, 
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the burn was covered with one percent brilliant green in soluble 

jelly base gum tra.gaoanth and covered with gauze. If any secre

tion was noted, the dressing was changed in two to five days. 

According to Lavender (1939), the use of coagulants or 

tanning agents is contraindicated because the crust-covered 

areas become infected too often in spite of thorough debride

ment and strict asepsia. The esohar over a third degree burn 

seals over neorotio tissue which is an ideal culture media for 

bacteria to grow in • 

Washing Methods 

Sa.line Baths: 

Wakeley (1941) has commented upon the fact that during the 

recent war, medical officers of the British Royal Navy were 

repeatedly impressed by the number of severely burned sailors 

who had spent several hours in the sea •fter their ships had 

been sunk and yet manifested remarkable freedome from shook and 

pain • 

The use of saline baths for e:xtensive and severe burns has 

gained particular favor in Great Britain. Goldberg (1944) used 

a modified method of open irrigation of the burn with sodium 

hypochlorite. With this method the patient is placed in a special 

type of bed made of waterproof silk cloth. The solution of 

sodium hypochlorite is allowed to flow constantly into the "ta.nk" 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-50-

of silk. He has found that this type of burn therapy relieves 

pain and shook almost immediately. In addition, the course of 

healing can be observed readily • 

Enveloie Method: 

The envelope method is a modified form of treating burns 

with saline baths. It was first introduoed in England by Bunyan 

(1940) and oonsists of the use of envelopes or saoks made of 

silk cloth designed to fit over any part of the body. The 

envelope has an inlet and an outlet to allow the solution to 

flow through. The appropriately designed silk-coated envelope 

is applied to the burned limb or part that is to be irrigated 

and the open part is sealed to the body by a combination of 

specially prepared adhesives. This envelope is the only dress

ing used. A solution of normal saline to which has been added 

electrolytic hypochlorite in sufficient quantity to make a five 

percent solution (one ounce of hypochlorite to twenty ounces of 

saline) is run into the envelope and allowed to stay in for a 

period of twenty minutes. The envelope is gently agitated so 

as to give a swishing motion to the fluid. The irrigation is 

done three times a day during the infected stage of the burn and 

twice a day when the infection has ceased. Between the irriga

tions the wound is left undisturbed. However, he has found it 

to be better to have a continuous flow of the solution. The 

envelope remains on the patient until the burned area is epi-
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thelialized or is ready for grafting. Its advantages are that 

it is easy to use, it stops pain, and it acts to disinfect and 

prevent to2emia by removing all surface contamination and all 

the eJudates. He has found that the use of normal saline solu

tion alone at loo° F. was too strong a solution to use. 

In burn cases in which a large part of the body is burned, 

thereby requiring almost complete irrigation of the whole body, 

he uses a portable collapsible bath into which the same solution 

is allowed to circulate • 

Saline DressinRs: 

Ludwig {1946) treated 358 severe burns with saline solution, 

glycerin, and acetic acid in combination. He used fifteen percent 

glycerin and one-half percent acetic acid in normal saline. The 

method used was to apply a sterile three-inch gauze bandage with 

~he finest mesh available. This was moistened with the solution. 

Over this was added five or SiJ layers of heavy gauze which were 

also moistened with the solution until dripping wet. Then aoe 

bandages were applied for pressure. The ace bandages were re

moved every eight hours at whioh time the heavy gauze bandages 

underneath were resoaked with the saline-glycerin-acetic acid 

solution, and then the ace bandages were reapplied. This routine 

was done for nine or ten days, at the end of which time the whole 

dressing was changed for the first time. Following the first 

dressing change on the ninth or tenth day, it was necessary to 
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change the dressing in some cases every three days in order 

to remove additional sloughing tissues. The entire slough of 

an e2tensive third degree burn was removed easily by the 

eighteenth day. His results may be summarized as follows: 

l. The odor from the burns was eliminated. 

2. There was no maceration of the tissues by this 

method. 

3. The glycerin in the solution teI11ied to make the 

dressing ohanges easier and stimulated epitheliz

ation. 

4. The aoetio acid provided an adequate impediment 

to the development of pyogenic infection. 

5 • This type of dressings cleaned the burns rapidly, 

with the result that clean granulating surfaces 

were present for early skin grafting. 

6. The very minimum of grafting was found necessary. 

Mourot (1944) also found that wet dressings of two percent 

acetic acid were the best agent to clear up pyogenic infections 

in burns • 

McLaughlin (1946) believes that oontinuous saline packs are 

the best treatment for burns of the genitalia and perineum. 

Ointments 

Vaseline: 
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The use of solid petrolatum, more comconly known as 

vaaeline, has gained wide-spread popularity in recent years as 

a local application to thermal burns. Its chief use has been 

in conjunction with pressure dressings. Levenson and Lund 

(1943), Mo1aughlin (1946), Stockton (1944), Wanamaker (1945}, 

Conklin {1945) and others have found vaseline or a modified 

vaseline ointment to be satisfactory as a local application to 

the burned area • 

After superficial debridement of the burn, Wanamaker (1945) 

covers the area with an impregnated vaseline gauze.dressing which 

contains: 
Gm. or cc • 

Urea---------------------------- 10.0 

<nyguinoline ---------------------- 4.8 

Chloratone -------------------------- 19.2 

Liquid petrolatum------------------- 128.0 

Olive oil------------------------- 50.0 

Wool fat---------------------------- 400.0 

Petrolatum----------------------- 500.0 

The entire area is then covered with sterile gauze and compression 

dressings are applied • 

McLaughlin (1946) states that in the Navy, he used petrolatum 

impregnated gauze bandage mesh in one, two, and three ineh sizes 

and eight inch gauze rolls. These were prepared by immersing the 

bandages in boiling petrolatum for twenty minutes in order to 

insure the thorough impregnation of the entire roll. These gauze 

rolls were kept stored in sterile jars so that they would be 
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readily available. The advantage of these rolls was that e2-

tensive burns could be covered more quickly than if individual 

gauze strips were used. Fingers and toes were wrapped individual

ly with the one-inoh rolls. The eight inoh rolls were handy to 

use for large burns of the trunk. 

Clowes, Lund, and Levenson (1943) studied one-hundred oases 

of burns from the point of view of comparing results of ointment 

gauze dressings with tanning agents. They found that areas 

treated with vaselined gauze became free of slough and were 

grafted earlier than areas treated with tannic acid, tannic aoid

silver nitrate, and triple dye. Skin healing of second degree 

burns of the back took place a few days earlier if vaselined 

gauze ointment were used for treatment than if the tanning agents 

were used • 

Conklin (1945) states that it is the common practice in the 

Army and Navy to merely cover the burned area with sterile 

vaseline-soaked fine mesh gauze strips, over which is placed & 

single layer of sterile gauze and then applying pressure dress

ings over the entire burn. From his eJperienoe, more rapid heal

ing was noted when vaseline strips were uaed. 

Aldrich (1943) believes that bland ointments like vaseline 

and boric acid are not of sufficient strength to combat looal 

infection. He advises that if these are used, chemotherapy must 

also be resorted to • 

Borio~: 
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In treating the victims of the Coconut Grove fire, Cope 

(1943) reports that boric-ointment gauze was applied directly 

to the burned area, without any previous debridement or ole&nsing 

of the surface. Dry sterile gauze was applied over this and 

then pressure dressings were put over all. Later, in preparation 

for skin grafting, boric acid solution-dressings were employed 

to aid in the liquifioation of the dry slough of the deep burns. 

liarkins (1945b) warns that borio acid ointment may cause 

to1icity in e1tensive burns~ 

Paraffin: 

Pendleton (1943) is a strong advooator of the paraffin waJ 

treatment for burns. He uses the following formula: 

Petrolatum--------------------- 250 grams. 

Liquid petrolatum (heavy}------- 150 co. 

Cod liver oil------------------- 50 oo • 

Sulfe.nilamide powder---------- 50 grams. 

Menthol----------------------

Camphor ------------------------

011 of eucalyptus--------------

l gram. 

l gram. 

l co • 

The camphor relives any itching or burning sensations. The oil 

of eucalyptus is used as a deodorant. The wa.1 is sprayed on. 

The author has noted that pain is relived immediately and shock 

is minimized. Soot 1 oil, dirt, and dead skin all become incor

porated in the waJ which all oomes off during the neJt few days, 
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thus offering a gentle, delayed, non-traumatizing cleansing. 

Zeiss (1940} has also sprayed burns with paraffin with 

satisfactory results. He stresses the importance of shaving 

and cleaning the skin around the burned area with soap and 

sterile water and drying it with ether. His method of applioa

tion was to spra.y a thin layer of melted paraffin over the 

burned area. This layer of paraffin is gradually built up. A 

thin layer of sterile cotton is then spread over the waJ over 

which more paraffin is painted on. The dressing is then com

pleted by covering the paraffin with a thick layer of absorbent 

cotton which is either strapped or bandaged in place. The burns 

are dressed daily. The dressings, according to the author, strip 

off smoothly, easily, and painlessly. The advantages which he 

has noted from the paraffin-wal method of treating burns may be 

listed as follows: 

l. Pain is relived at onoe. 

2. The period of to,emia is lessened. 

3. The slough separates early. 

4. Infection is minimized. 

5. Healing is rapid. 

6. The patient is made ambulatory early. 

01 special notice was the tact that in tar burns the tar oom

bined with the paraffin waJ and in twenty-four hours was stripped 

of£ leaving~ cle&n burn sur£ace. 

ChloroE!fil: 
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Finkel and Levine (1945) treated si2ty-two oases of burns 

of varying degrees with & preparation of 1% chlorophyll, con

taining lO;', benzoce.ine and .33.2~ urea. in an ointment base. For 

comparative purposes, wherever the lesions were multiple, they 

used at the same time ointments containing the same amount of 

urea and benzooaine without the chlorophyll, as well as prepara

tions of ood liver oil and dye ointments. Their results showed 

that the healing time of the burns treated with the ohlorophyll

urea ointment was reauoed at lea.st fifty percent; new epitheli&l 

tissue developed and matured almost overnight, with formation of 

skin that was fle1ible and smooth; no single oase developed 

secondary infection where the wound was clean at the onset of 

treatment; several oases of long standing seen with infection at 

the beginning of treatment healed quickly with no or minimum 

soar tissue formation • 

Collings (1945) used a bismuth ointment of the following 

formula: 

Bismuth subnitrate --------- 33.5 grams. 

Paraffin------------------ 44.5 grams. 

Yellow petrolatum------- 559.5 grams • 

To a weighed amount of this ointment was added one percent of 

chlorophyll by weight. This ma1ture was autoclaved, allowed to 

cool, and then stored for long p!riods of time. Adrenal cortical 

e1traot was then added to the e1tent oi two and one-half percent 

by weight and the miJture was stirred with a sterile spatula 

until homogenized. They found that the wound healing and epi-
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thelial proliferation were definitely accelerated by the local 

application of chlorophyll. They believe that this is due to 

the bacteriostatic effect of the chlorophyll. The adrenal 

cortical e2tract when applied locally reduced the local edema 

and fluid loss from the burned surface, aided drying, and pro

moted healing • 

,Q£!-liver .Q.!!: 

The first e2tensive use of cod-liver oil in the treatment 

of thermal burns was done by Lohr (1934) who applied it to near

ly one thousand oases of second and third degree burns. He used 

it as a salve or in combination with cod-liver oil plaster of 

Paris cast. He found that the closed method of treatment with 

the cod-liver oil plaster of Paris cast was particularly appli

cable in second degree burns of the e~tremities. These casts 

were kept on as a rule for two weeks. His results with this 

form of treatment were so good that skin grafting was unnecessary. 

In addition, the cod-liver oil controlled secondary infection of 

large areas and stimulated epithelization. Re believed that 

these favorable effects were due to the vitamins A and D present 

in the cod-liver oil. 

Berlein and Davis (1939) treated burns with & modified ood

liver oil mi~ture of the following substances: 

6o% Cod-liver oil. 

40% Crude v&seline. 
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This preparation was smeared onto the burn, and gauze bandages 

were plaoed over this. The dressings were changed daily for 

several days until the initial reaction had subsided somewhat 

and then they were changed every three or four days. The initial 

cleansing of the burn area consisted of opening the blebs, peel

ing away the dead skin, and removing the transudate. With this 

method of therapy, they saw no infections. Pain was relieved at 

once. In addition, it seemed to prevent the formation of con

traotures and soars • 

Sulfa Drug_s: 

With the introduction of the sulfonamides as ohemothera

peutio agents, the use of topical ointments containing sulfa 

drugs became popular in the local theri,.py of burns. 

After washing the burned area with very mild soap and de

bridement of necrotic tissue, Marshall and Greenfield (1944) 

applied an ointment containing: 

2% all an to in • 

5% sulfanilamide. 

5% sulfathiazole. 

Out of twelve patients treated with this preparation, eleven of 

them showed no signs of keloid formation, and healing was complete 

without the necessity of skin grafting. They think that the 

allantoin has a chemical debriding effect on necrotic cells and 

also stimulates healing by increasing oell proliferation& 
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Jenkins (1945) tried a sulfathiazole emulsion ointment of 

the following constituents: 

Oil Phase: 

Petrolatum------------- 48 co. 

Arlacel ----------------- 2 -OCo 

.A.que ous Phase: 

Sulfathiazole ---------- 5 grams • 

Tween 80 ----------------- ~ cc. 

Water q.s.a.d. --------- 100 co. 

He found this treatment to be very satisfactory for burns and 

suggests that it would be especially suited for the first aid 

type of burn treatment when cleansing procedures are not feasible. 

He observed that sufficient sulfathiazole was liberated from the 

ointment to have at least some baoteriostatic effect which was 

not obtained by grease dressings alone. The liberation of sulfa

thia.zole is controlled in this ointment pre para.ti on to the eJ tent 

that overwhelming systemio absorption of the sulfathiazole does 

not occur, yet the sulfathiazole continues to be liberated for a 

period of a week or more and thus permits a continuous bacterio

static effect • 

Reese (1945) treated forty-three oases of burns of various 

degrees with transparent sulfonamide-containing films and pressure 

dressings. The films were made of methyl-cellulose and plasticizer 

and were o.004 inohes thick. These films contained 20% sulfonamide 

and 10% sulfacetimide. He estimated that one square centimeter 

of the film contained three milligrams of the sulfonamides. The 
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method used consisted of first, cleansing and debriding the 

burned area, and then, covering the area with the film. Pressure 

dressings were then applied over the film. The superficial 

dressings (not the film) were removed on the fourth or fifth day 

for inspection of the burn through the transparent film to deter

mine the extent of healing • 

He observed that the healing time compared favorably with 

most of the common methods of local therapy. The chief advantage 

of the film is that it forms a protective transparent coating 

which remains on the burned area until full healing has occurred. 

Thus, painful redressings are eliminated and injury to partially 

devitalized structures and fragile newly-growing epithelium is 

prevented. However, he believed that the good results obtained 

were due to his use of strict aseptic precautions and application 

of pressure dressings rather than to the sulfonamides in the filml 

Stockton (1944) recommends the use of sulfathiazole powder 

applied with a powder puff over the use of a sulfathiazole oint

ment because of the higher concentration of the powder on the 

burned area • 

Conklin (1945) states that the topical application of oint

ments with sulfonamides is of questionable value. Harkins (1945b) 

warns that there may be too much absorption of sulfonamides if 

a water-based sulfonamide ointment is used. Welbron (1943) has 

found that sulfanilamide applied to a burned area may be rapidly 

absorbed and result in high blood sulfanilamide levels associated 

with alarming clinical symptoms. He says that these symptoms may 
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be e~aggerated by the dehydration that is found in the early 

phase of burns. He suggests that the amount of sulfanilamide 

that is to be applied locally to burned areas be kept within 

therapeutic dosages, and that the blood sulfanilamide level be 

carefully watched • 

Other Metho~s 

Fibrin: 

Macfarlane (1943) dressed burns with human fibrin and 

found such a slight clinio&l advantage over other methods that 

he felt that it hardly made the trouble involved in preparation 

and application worthwhile. However, the membranes did relieve 

pain rapidly and formed oonfortable dressings. In those oases 

that became infected, the membranes were lysed. Healing did 

not appear to be muoh more rapid than in other methods. 

Hawn, Bering, Bailey, and Armstrong (1944) used human 

fibrinogen and thrombin mi~tures applied locally and found that 

there was no deleterious effect upon the rate of healing. The 

ohief advantage of this method was that pressure dressings were 

not required • 

Plasma. Sheets: 

Pollock {1944) applied plasma sheets to the burned area 
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after debridement. These sheets were prepared by adding 20 co. 

of sterile water, 1.5 to 2 grams of dried plasma, and 0.2 grams 

of sulfanilamide powder to a Petri dish. This preparation was 

0 then dried in an oven at 140 centigrade until a firm sheet was 

formed. This is then applied directly to the burn. The applica

tion of this method to burns was found to stop plasma loss 

immediately. The plasma sheet required no dressing. It would 

adhere to second and third degree burns, but not to unbroken 

skin. One objection to its use was that there was some temporary 

stinting or burning sensation when it was first applied. 

Miscall and Joyner (1944) treated burns locally with hemo

static globulin and plasma clot dressings. The mi:xture was pre

pared by placing strips of sterile fine mesh gauze bandage (4 by 

8 inches) in a sterile basin. Blood plasma is then rapidly 

mi:xed with commercially prepared "hemostatic globulin" which 

has thrombic activity, and this miJture was then poured over 

the gauze in the basin~ This forms a gel-impregnated gauze 

which was accurately layered over the debrided burned area. 

Over the plasma clot dressing was then placed a dressing of 

sterile gauze reinforced with elastic bandage in order to provide 

pressure. The absorption of serum by the heavy gauze permitted 

the dressing to dry in si:x to twelve hours. They found that 

10 oo. of lo% hemostatio globulin would olot 100 oo. of plasma 

firmly in three to ten minutes. Pain was found to be uniformly 

absent. Surface and tissue plasma loss were prevented, and 

rapid and healthy epithelization ensued • 
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Horse Se rum: 

Rabinowitz and Pelner (1944) treated burns locally by 

spraying them with normal horse serum every hour at first and 

then at longer intervals. The serum and plasma were coagulated 

by playing a s,na.11 heat lamp over the area. A:fte r a period of 

ten days to two weeks, the burned area was soaked in sterile 

saline, and as the eschar began to separate, spraying and saline 

washings were repeated until complete epithelization took place. 

They treated fifty-two patients with severe second and third 

degree burns by this method, and had gratifying results. The 

burned parts showed no signs of infection, were absent of pain, 

had only a small amount of scarring, &nd epithelized rapidlye 

No skin grafting was required. They theorized that since epi

thelization takes place along a fibrin network, it does not 

take place readily in large burns unless aided. The artificially 

coagulated serum and the wound plasma acted similarly to a fibrin 

network and thus aided epithelization • 

Pressure Dressin&s: 

One of the most recent revolutionary methods as well as one 

of the most satisfactory methods for treating thermal burns 

locally has been the use of pressure dressings as proposed by 

Koch (1942}. He believes that pressure dressings are the most 

satisfactory means for arresting local £luid loss and for re-
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lieving pain. He covered the burned a.re& with sterile gauze 

saturated with petrolatum. Over this was placed several layers 

of sterile gauze to absorb oozing serum. Then sterilized 

mechanics' waste or sea sponges were applied and held firmly in 

plaoe with an elastic bandage so that smooth and uniform com

pression was eJerted over the injured area. This dressing was 

left on for ten to fourteen days unless infection developed 

under the dressing • 

McLaughlin (1946) used petrolatum dressings covered with 

several layers of sterile gauze over which a thick layer of 

fluffed wa.ste or oellulo-ootton was applied. He says that 

sheets of cellulo-cotton facilitated the application of the 

dressing for an eJtremity, while mechanics' waste was better 

for the areas about the aJillae, neck, fe.ce, and groin. He 

held the mechanics' waste in position by applying a few turns 

of gauze over which ace bandages were applied firmly to main

tain pressure. He suggests that a stockinette gives evenly 

distributed pressure as well as a better appearing dressing. 

Wanamaker (1945) advises that in treating burned eJtremities 

with pressure dressings the greatest pressure should be at the 

most distal portion of the burned surface since a constricting 

band proJimally would result in occlusion of blood flow, which 

in turn would cause edema. For the shoulders, thor&J, and 

abdomen wide stockinet bandages out on the bias should be used 

because they are elastic and can be made to fit snugly over 

these areas without slipping out of place. 
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Harkins (1945b) states that one of the biggest advantages 

of the pressure dressings, besides preventing local fluid loss, 

is that fewer burns have to be grafted. 

Siler and Reid (1942) after having treated over one hundred 

patients with severe burns by the application of pressure dress

ings concluded that the pathologic-physiologic changes resulting 

from burns was less severe and more readily controllable under 

this form of therapy than by other methods previously employeo. 

Not only was the incidence of infection slight, but the patients 

were more comfortable and more easily oared for. 

The application of skin ti~ht plaster casts works on the 

same principle as that of pressure dressings. Levenson and Lund 

(1943) have used plaster casts for the treatment of burns of the 

eitremities. They place one layer of sterilized petrolatum 

gauze over the whole area to be covered with the plaster. This 

is carefully fitted between the fingers. This layer is covered 

with four layers of sterile gauze, carefully fitted so as to not 

have overlapping. Very thin plaster slabs are then molded over 

the eltremity front and baok. A thin layer of rolled plaster 

completes a nearly skin tight, light, well-fitting plaster which 

e2tends about four inches above the burn. The fingers are 

placed in a semifleied position. The original cast is left on 

for fourteen days. If at the end of this time the burn is not 

healed, another oast is applied and left on for a further period 

of fourteen days. 
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Conclusion 

In the final analysis, the greatest progress has been made 

in the systemic treatment because of the discoveries in the 

pathologic-physiology and pharmacology of burns, but this cannot 

be said to be true in the local treatment. The finding of no 

single local treatment which is completely satisfactory or 

applicable to all burned areas of the body or even for burns of 

the same degree is proof in itself that there is still required 

further investigation in burn therapy • 
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SUMMARY 

l. The general considerations in the treatment of thermal 

burns have been discussed with emphasis upon the olinioal 

phases of burns • 

2. The systemic treatment of the burned patient has been re

viewed with particular emphasis upon the treatment of pain, 

shook, and to~emia and the prevention of infection. 

3. The importance of providing adequate nutrition for the 

burned patient has been stressed. 

4. A number of the more commonly applied looal treatments for 

thermal burns have been described with a discussion of each 

ones advantage and disadvantage. 
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