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CONTEMroRARY THEATMENT OF BURl'IS IN t.55R 

Kl1nicheskaya Meditsina, Ro 8 
Aug 1§56, ?P 3-12 

Prof N. N. Yelanskiy (Moscow) 
Honorary Wo.rker of Science 

The problem of the treatment of burns, especially third-degree burns ac­
companied by necrosis of all layers of the skin, is a diffic1Jlt one. The oeri­
ouscess of burn injury is determined not only by the degree, i.e., the depth of 
the affection. but also by its extent on the body surface, the localization, 
the age of the patient, the general condition at the moment of injury, and the 
subsequent course of the burn. 

An understanding of the essentials of the pathological nod physiological 
processes in burn patients is necessary for successful treatment. Injuries 
caused by the action of high temperature on an area greater than 10'1> of the 
bodily surface are considered serious. They are accompanied by signiricent 
changes in the functions of all organs and systems; such changes serve as a 
basis for speaking of burn sickness. 

The course of burn sickness is especially serious in elderly persons. 
The condition of the heart, the respiratory organs, the liver, and the excre­
tory system are especially important i~ this case. Even comparatively small 
burns are poorly borne if accompanied by disturbances in the function of these 
organs. Patients more than 60 years old suffer from the long period spent in 
bed; bed sores, pneumonia, and sepsis of"ten result. Children cope vith burns 
som~vhat better, but various infective processes and complications of metabol­
ism also develop easily in them. Deep burns of the face, vrists, and genitalia, 
even vhen a small area is affected, are in the serious category, inasmuch as 
their hP.aling is associated vith considerable disfigurement and functional dis­
turbances. Especially serious functional disturbances are observed in burns of 
the joint arens or of -r.heir :flexural surfaces. 

The nature of the thermal agent has great significance. The mildest de­
grees of burn result from the action of boiling vater or hot steam, although 
the ext~rnal appearance of the burned surface and the severe pain in the region 
of the burn sometimes lead to an exaggerated evaluation of the seriousness of 
the injury. These burns usually heal, by all methods of treatment, vithin 8-10 
days, since only the surface layer of the epidermis is injured. Deeper burns 
are caused by burning clothing, buildings,or flammable liquids, as gasoline, 
kerosene, ether, alcohol, vhich have burst into flame. Especially deep burns 
are caused by combustible mixtures of the napalm type or mixtures containing 
phosphorus. The burns resulting from the a~tion of high temperature during 
the t;itc;nic explosion a-t Hiroshima and Nagasa~i vere classified as second degree 
in 9af, of the cases and as third degree in only 5~ of the cases. This is ex­
plained by the fact that the more serious third-degree burns caused by the 
explosion of the atomic bomb were included vith radiation and mechanical in­
juries. Such cases did not come under medfcal observation nnd, therefore, 
vere not taken into account. Burns vere observed in 8o-85~ of those injured 
by the ntcmic explosion at Hiroshima and Nagasaki. 

Shock may develop in all burn cases vith a burn aren greater thnn lo:f, of 
the body surface. Shock development in burns is the same as in traumatic shock. 
A high ambient ·temperature is an extremely strong stimulant of the receptor ap­
parntus on a large area of the body surface. 
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These stiJ:IUli are accompanied by a stream of" impulses ;;hich cause sti.mule.­

tory and inhibitory phenomena in the central n•!!rvous system, leading to exhaus­
tion o:· the ner•e cell.I" and the onset. of a state of shock characterized by-.deep­
seated disturbanc~s of the activity of the cardiovascular, resplrator.r, diges­
tive, and excretory systems. 

In the f'irst period of burn shock (the erectile period), e. spasm of the 
vascular vessels and nn increase in arterial pressure is observ~d; this is fol.­
loved by paralysis of the vasomotors and dilatation of the blood vensels (tor­
pid sta .. :e). The fluid pa'.»t o; the blood passes :'rom the ·.rascule.r strea."ll into 
the tissues, and edema develops. A sudden drop in arterial pressure is observed 
in this stage. 

Owing to the peculiar nature of' burn trauma, shock associated \.-i th it is 
accor:ipanied by loss of plasma; this does not occur in tre.umat-.ic "hock. Nonr.eJly, 
the totai. volume of circulatin~ blood is flff,, and the e:tracell:ilar :'luid 
is .i.C;b. .t'lasma loss occurs at the expense of the passa::;e of' tht fluid part of 
the circulatin~ blood and depletion of the fluid of the extracellular space. A 
redistribution of the body fluids occurs in extensive burns as a result of the 
paralysis of the vasomotors in the burn area. The enerr~ of the tissues in the 
region of the burn and the plasma loss lead to a. sudden depletion o:f the organ­
ism's proteins and electrolytes and to a decrease in the total volume o: ~ir­
culating blood. Plasma loss durin<::: shock is sometimes very great. Burr.ed 
patients los' per day 3-5 liters or eder.B fluid rich:ln proteins ar-d electrclytes. 
The amount of urine dischan;ed dI vP'-' abrupt.iy. The blood thickens. The eryth­
rocyte count may reach 8 million, and the hemoglobin, loo;{,. Thinning o!· the 
blood occurs within 3 days, and anemia develops as ~ result o,.. the erythrocyte 
disturbance. The body loses up to 150 grams o'.' proteins per day 'With the edema 
fluid. The averase loss or nitrogen in extensive burns is as much as 25.6 .;rams 
per day. In a'tidition, hyper;;;lycemia, hyperadrenalinemia, and a reduction in the 
blood alkali reserve are noted in burn patients. 

Casts, proteins, and leached erythrocytes are identified in the urine. 
The amount of urine secreted decreases suddenly. The seriousness of the pa­
tient's condition is determined by the amount of urinary secretion per hour. If 
less than 50 ml of urine is secreted per houi; this is evidence of a disturbance 
in the filterin;.; function of the kidneys. The hemat0Crit readings, the l~l of the 
blood alkali reserve, and the wnount of urinary secretion per hour serve, to a 
certain extent, as criteria of the seriousness o:· the circulatory disorders anc~ 

the disturbance in the secretory function and metabolic processes of the or~an­
ism. 

The pain syndrome, the plasma loss, !!..nd the loss or· proteins, electrolytes, 
and :·luids nre fundamental fl'lctors in the patho,:;enesis of burn shock in the 
first days or burn s.tclmess. The second or third day after the burn, when the 
shock symptoms become less prominent, symptoms or toxemia. due to the absorp­
tion or the prott>in-breakdo;.'TI products ofthc extensive burned area al'pear in 
burn patients. Syrn; t.Or.'.c' •.)!' toxcmiH r.my r1lso be due to a disturbance- in the 
secretory function or t.l'e skin ar;u tne poisonin,,: o:· the or·'.nnism by products of 
metabolism ""hich shoul.d b:- se(~l"("ted throu·c~h the skin. Toxemia in burns charac­
te:·ize<I liy !lit-'.h tempert1.t.ure. chills, con:'usl"d mentl\l sttite. rapid pulse and res­
piration. lo'" i...·inary secretion. and '.astrir symptoms, such as nausen 11nc! some­
tina; vomit.in~~ ;.·itb bl.cod.. But it is very difficult to sl!'parate toxemia !'rom 
sept1cl!'mla. because l'lt. t.his tim<:> the in'.·ection developin'. 01~ the bu1·n sur!·ace 
b.-<·om.-s promine-nt. The hi '.h t.-mperature ""ith ,·hills. occ-t1.sionnlly h.-ct.ic fever 
with "' ris<" 1n t.-mperature o:· ~~-'o. t.h.- suppurat.ive process in the ;:ound. the 
postti.ve hlo(~d c-ulturen, nnd the hi!';h leukocytosis provi<lr n bnsis :·or speaY.11'\f: 
,,:· septi<'emta in pti.t.i'"nu; '"1th burns coverirw larhe a1·eas o· the body. 
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Burns of the upJ)(";r respiratory passages vi.th subsequent development of" 

ederr.a of the pharynx and tre.chea and dit'ficulty in breat.hlng may also be ob­
served in facial burns from a hot flame. The course of these burns is o:"ten 
serious or fatal, 

To determi.ne the seriousness o:· a burn, the percent 01· the body area burned 
and the depth of the burn must be Ynawn. The area burned is dete:nnined most 
easily from tables prepared by B. N. Postnikov. In these tables is calculated 
the area o.f the separate regions of the body and the:ir percentage relationship 
to the total.area of the body. 

B. N. Postnikov proposed e. simple method for ;:;he exact determination o·f 
the area of a burn vi th the. aid of a cellophane or ;;ashed X-ray f'il.m .. The 
film is placed on the burn, and a solution of methylene blue is used to outline 
its contours. •rhe cellophane is then placed on a centimec.er grid by means of 
which the area of the burn can be calculated. The size of the lesion can also 
be determined by "the rc:.le of' "nines," proposed by ''·!:'e"1ison" and "Rulaski." 
According to this rule, the surface of the head and neck comprises 91' of the 
total su:::- face of the body; the sur f'ace of the upper extremities, 91' each; and 
the front and back surfaces of' c.he torso and each of "t.he lower extremities, 
l&f, each, for a "total of 9gf,. The geni -calla Hnd the perineum occupy the .remain­
ing area. 

Burns are d:.vided accord in;;; to depth into three, four. and five degrees. 
According to the most prevalent classification, the three-de~ree system, the 
:first degree is cha.~cterized by er.{theme.. in this instance, only the epidermis 
is a f:fected. The pain, which is usually severe at first, subsides rapidly 
af'ter the application of cold, moist bandap;es treated with a solution of potas­
sium per:nan,~anate, e.lcchol, and other substances. Healing be;.;ir.s a.fter 2-5 dayi> 
Second-degree burns are accompanied by severe hyperemia, the f'orI!l!ltion o: blis­
ters, h;:,rperesthesia, anJ acute pain. The pain is due to the fact that the 
nerve endings situs.teJ. in the papillary layer remain intact. In second-degree 
burns covering srre.ll areas, healin,c; begins after c'-10 days. First- or second­
degree burns covering extensive areas rr.s.y be accompanied by several ,;;eneral 
reactions, such as Shock, plasma loss, and 1:itoxication, if immediate therapeutic ·,. 
mes.sures are not taKer:>.. 'Third-degree burns affect all the layers of s:!r.in. The ''· 
injured area is covered by a thick, white or dark-colored scab. The scab itself 
on a burned surface is painless, since the nerve endings lo(;ated in the skin are 
injured in a deep burn. Charring of "':.:he skin and underlying tissues is charac­
teristic of fourth-degree burns. 

In extensive burns, it is sometimes difficult to dif:'erenc.iate between 
secon:l- C:.:xl third-dei:;ree burns during the 1':!.rst i·e....- days, since second-desree 
areas sometimes alternate wi t.h third-de,;;ree areas. Third-d~e;ree burns can be 
subdivit.led into three groups which are dl t'ferentiated from one another by their 
ensuin; course. 'Thus, in burns affectir"l!; the full thickness o:· the skin, the 
terminal portions or the sweai:, and sebaceous glands r.ay survive in the deeper 
layers. Al'ter slo-..ignn;:; of the necrot1c layers o;· the skin, islands of epi the­
liwn :·armed Crom the re!<ains of these .glands nppear iu the deep g!'anulations. 
In other cases, the entire thickness of the skin is :i.n.'.1urecl, and independent 
regeneration or the epithelium rro:n the lower layers cannot occur. Finally, in 
deeper burns, necrosis o:' f'atty tissue, !'ascia, muscles, and e'>·en o'.' cone, with 
charr::.ni,: of all the tissues, is also o1"served -

It is 1t:1poss1ble on j_it)al exrunination in the first days n!'ter a. burn to 
differentiate these last three types o:· burn -..•hich di.!·:-.~~r '.'rem each other by 
dept!l; t.h.~n·.'ore, t.hey nre combined in a s1n.c;1e ,'.roup of th:trd-de1-i;ree 1,urns. 
Nonet.hele:;;; the division o·· this -~ri)Uf' in-.:o "three separate sub.·,...ouns t:. ~xtro"r::e1'.· 

Sanitized Copy Approved for Release 2011/04/11 : CIA-RDP81-00280R000200210018-4 



C'TAT 

Sanitized Copy Approved for Release 2011/04/11 : CIA-RDP81-00280R000200210018-4 

Therefcre, the Kruybnkh division into five degrees is of great p::nctica1 
vulue. since a third-degree burn \o1h.ich has not extended through t.he entire 
thickness o!' th<·! skin can end ·.:ith spontaneous epitbelization at the end of the 
third to :fourth week e.fter removal of the scab. Sor.ietimes,. a; ar.,,"ical ~-em::!on 
'!Jiti1 tl:e 8:ab, viable c.o;:;po-ne11ts of ... Le deepe:- la;rc..-s ct: tt . .:: ~;:.;n o:xne rtf'lolll:l: th: ~e:;rotic 
p0'1:.'.-o::. 'Wher t.he w-0.1.::d is :m:t-cted, F'O!'"t:ia:z: of a S'!rond-~ee hnl may c~--e tc thL.-0 dq;ree 
with death of the malpighian Layer and the swee.t and sebaceous glands. Under 
these circ:.unstances, c~osure of the defect with skin transplants may be nec­
essary in a second-degree burn. 

Third-degree burns ure the most serious, since in their case, even \o1!:len of 
c.Oillparatively slight extent, serious general. symptoms of shock and intoxication 
may be observed. Complictltions of inf"ection are added to the serious general 
symptom~ vhen third-degree burns are extensive. 

Treatment .~ 

First A'"id 

:n first aid_, it is necessary to do the follo;<ing: (1) close off the 
burned area from harmf'ul effects of the environment,(2) prevent contamination 
and infection of The bt..n:ed o;urf'nce, and ( 3) relieve the pain. 

To dress a burned surface covering the entire body, it is best to use 
a sterile sheet; if none are available, a plain, clean, unused one may be 
used. In burns of separate parts of the body, a large sterile bandage should 
be used. In the army and in industry, the uncovered parts of the body are the 
most subject to burns, so bandages prepared in the shape of gloves and rr.asks 
for use on the face and wrists should be available in special kits. The burn 
patl.er:lt shru 10 be give!: O. Cl g of n;o~.ine ao±~utE:::.ec=l.v er mt.e:m alcy. R:lr ad:liticXlal aid on 
the sceni:_, there should be syrettes con-ca.ining morphine and cardi_otonic in the 
kits. Arter first a~d has been given, the injured person shluJd immediatel.y be 
taken to a hospital. vhere all necessary therapeutic measures can be taken. 

In giving .fi·:-st aid to a great munber of burned people, it is necessary 
to divide them into three groups. In the ~irst group should be the peopl.e who 
have extensive burns, -.:ho ure in a sta."te of' shock, and 'Who have associ.:ited in­
juries. TI1is group of injured should be sent first, and by the most comfortable 
means of transport ( hel~copter, airplane, or ambulance_) to a special hospital, or a 
srecta l dep.i::-:mm t lf n hospital, for burn patients. In the second group should 
be the in,1ured with a moderate degree o:' burn who are in a satisfactory con­
dition. This group may be sent -co general surgery hospitals by ambulance or 
ordinary t1·anspo1·t. In tJ:e third grou:;: a~ the in,1m>:rl v1th .small areas o:f burr: 'Jho 
are in gooJ ccndi tlon u:·;d who n:-e ambulatory. Th.:se people !My be sent by 
truci-~ to a Los pi tnl for ; : .·ht. injuries. 

Buri-. patients o~· the first group cannot endure lengthy transportation, 
since under· tbese conditions they f'all into a state or pro'.'ound shoci~. I:f they 
are given tn''u:sions o:· isotonic saline solutions Bild blood and plasma expanders 
en route. even the sez·iously burned IT'-"lY, according to the eviden.-=e of A.'llerican 
authors. bear e7scuat1on toe distance or hundreds or miles in the first 24 
hours .... ithout :1('t!ceable harm. To give n1d to burn pntients durir.g transport, 
solutions o'.' dext ran, glucose, R:'.nger' s solution. and physiological saline so­
lution in pre\".iottsly prepnreJ ster:!.le a.mpoul1>s nnd !'la.sks, and sterile set.s a!' 
needles nrni t.ubes should be- eve1lable. Th·~ Americans use:d •·o:- this purpose 
very Lonver:1ent p1ast..1c b9.gfi ir. \Jhich they sto1·-d dextrri .. n solutions. hydrolyzed 
S!:"rL:rn. nnd ott"'i~1 .. ·;)Jn.sr..:1 exrn.nd~"!'"'S. 
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Treatment or Burn patients in H.ospital.s 

The treatment o.f burn patients sh ou l d begin 'W1. th measures against 
shock and toxemia. The burned area may be treated only after the hemodynamic 
disturbances have been corrected. The general. treatment or a burn patient must 
be begun with rel.ie.f of pain; this is done by subcutaneous injection of morphine. 
The intravenous injection of morphjne, reccmmended by American and some native 
authors, resul. ts in a lowering or the arterial blood pres cure. A remarkable 
analgesic effect is shown by novocaine block, vhich may be employed by different 
methods. In burns or the limbs, an intra-arterial bl.eek 'W1. th a 11' solution of 
novocaine is most e!.'fective. 

The .foll.owing case histories may il.lustrate the e!.'fectiveness or this 
method. 

Patient P. , femal.e, age 4 3, ad.mi tted to the clinic OD 28 Novembe:' 1953 "1th 
second-degree burns o~ both shins and reet within 15 minutes after seal.ding 
vi th boil.ing water. Dn removal. or the stockings, the epidermis peeled orf 'W1. th 
them along their entire length. The total. area of the burn vas :; 2JO sq cm .. 

On admission, the patient vas moaning vith pain. The pul.se was 1.20 
beats per minut~ and the arterial pressure, 230/l.20 cnm. 

Fi1'teen cc of a 1.~ sol.ution of novocaine vas injected into each fem­
oral artery, after vhich the pain ceased. Then the surgical preparation of the 
burn vas performed, the peeled-off epidermis vas removed, the burned area vas 
vashed vith saline sol.ution, and a bandage vith biomycin compresses, moistened 
vith vaseline oil, vas applied to it. After 10 minutes, the arterial pressure 
dropped to 190/llO mm; at the end o.f 2 hours, to 150/85 mm; the pulse decreased 
to 84 beats per minute. The pain did not retu~n. On the 7th day, epitheliza­
tion was evident on the entire surface of the burn. The patient vas discharged 
in good condition on the 1.4th day after being burned. 

Patient K., male, age 19, admitted to the cl.inic vith second-degree 
burns of both vrists and the left forearm vithin an hour after being burned. 
He had attempted to extinguish a kerosene -.type burner which had burst into 
flame. The total area of the burned skin vas l,745 sq cm (ll.~). 

Fifteen cc of a novocaine sol.ution was injected into the left ul.nar 
artery, after which the pain in the le f't hand subsided. After the burned sur­
face had been prepared, biomycin compresses vith vaseline oil were applied. 
Complete epithelization of the right wrist began on the fifth day, and on the 
eighth day, epithelization began in the left wrist and forearm. The patient 
was discharged on the l3t:1 day as f\llly recov~red. 

Much experimental work and clinical observation of patients who have 
received novocaine blocks (B. N. Postnikov, S. P. Protopopov, K. R. Dogayeva, 
S. I. Itkin, V. M. Osipovskiy, A. S. Korovin, D. N. Fedorov, V. I. Kryazheva, 
M. A. Sarkisov, G. D. Vilyavin, A. A. Vishnevskiy, A. Ye. Khrushchevs, O. V. 
Shumova, I. A. Yuchenkova, and others) show that it exerts a normalizing ef­
fect on vascular tonus and capillary permeability in burns. The e :ffecti veness 
of novocaine block vas evident not only by cessation of pain, but also by re­
striction of plasma ~.0ss and edema in the area of the burn and by the restor­
ation of arterial pressure. Thickening of the blood and other indexes of hemo­
dynrunic disturbances in these patients were less marked than in the patients on 
whom novocaine block was not used. The authors listed above used a lumbar 
novocaine block and local injection of novocaine solution in the foci of injury. 
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On thickening or the blood and decrease in the amount of urine secreted 
per hour, which in burn patients must be drawn by catheter immediately after 
delivery to the hospital, piasma expanders and colloidal and saline solutions 
should immediately be ini'used. . . . 

According to the "Ivens" formula, modi:fied by In:tat" and DonB..l.'d," s 
·patient -..; i t:i a large burn area should be adluinistered an amount of i!lo­
tonic sa11ne solution (in cc) equal to the weight of the ~atient (in kilograms) 
multiplied by the area of the burn (in square centi~eters). In burns covering 
more than 5CJ'!, of the body surface, the maximum number, 50, is used. For example, 
a patient weighing 70 kilograms and having a burn covering 4CJ'!, of the total area 
of' the body should receive an infusion during the first 24 hours of 70 x l+O = 
2,800 cc of saline solution. In addition, he should receive an equal amount of 
blood and blood expander (dext:ni.n) or senun, i.e., l,400 cc of blood and l,400 
cc of dextran. On the following day, a half dose of these fluids is administered 
iotravE:. ouslv. The need for colloids and electrolytes, according to American 
data, is deteniun~d by the amount of urine secreted per hour. In:f'usion of col­
loidal fluids and isotonic solutions may be stopped if the amou.nt of urine se­
crete:i per hour reaches 50 cc. At the end of 48 hours, the administration of 
saline solutions is stopped, and a solution of glucose is administered to main­
tain hydration at a normal level. Burn patients should receive periodic trans­
f'usions of blood to raise the hemoglobin content to 8&;, and the erythrocytes to 
4,500,000. 

Simultaneously with the antishock measures, burn patients should be 
ad.ministered 300, 000- 5 00, 000 u r; i ts of penicillin intramuscularly every 6 hours 
f'rom the very beginning of hospital treatment. If the microflora is insensitive 
to penicillin, the use of streptomycin, biomycin, or terramycin is recommended. 
Every burn patient should be administered antitetanus anatoxin and serum. 

Local Treatment of" Burns 

Surgical treatment may be carried out irr.mediately on burns which C''•-'er 
small are.,s and are not deep. On victims having a iarge burn area and '.:t3,~m there 
are shock symptoms / general treatment should be carried out, and only after 
that may surgical treatment be carried out. Most authors adI:rl.t the possibility 
of postponing the [surgical] treatment for a day and even longer. [Surgical] 
treatment of the burned surface should be carried out under aseptic conditions 
in a clean aid station. . _..,,,_ -.--. 

Relief or ,..i:. . .i.: is a::c0mplished by the intravenous administration of a so: u-
l. i OD ..;f morphine.. For painle15s removal of fragments of epidermis from the 
wound all manipulations should be carried out with extreme care. The burned 
areu is irrigated with warm saline solution, and the foreign bodies adherent to 
the wound are removed with a cotton tampon. Unopened blisters are cut at the 
base and rcrr.oved. The healthy skin surrounding the burn is washed vith alcohol 
or ether and painted with a solution of brilliant green. 

Subsequent trea trnent o C the burn tnay be by the open or the closed method. 
Either method of treatment is used in second-degree burns. Equally good re­
sults are obtained by hoth methods, f"or in burns of the entire thic~:ness of the 
skin, complicutions and nn:'.'avorable results are possible no matter what method 
o'.' treat.>nent is used. 

After treatment o:· the burned areas or the skin, the patient is placed on 
a sterile sheet and covered -..1th a special covering or sterile sheets in the 
form or n canopy. Sometimes electric bulbs are placed nnder the covering to 
wnrrr. ·~!-le r,~1 t icrits _ 
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fRC"e ~ r.d har:1s, and in burns of coe 1Side o:' t.he t-c~y. 
. : n .-

o!" drese-i!"lg. ~:-:. t.}:""" vp~:: :-:~-:-hu::!. ::u.:!:i~g :s s.!.r_:~~i ~,ie-·J. ar...J t:-1'? -::-:-:p~:-.se :·or 
dressir".i~; r..l.~e::-i'r.l is 1le:-:r~r1.C~ci. It is alf':o .=:"r:.s.:..·-~- , __ ) _:et~~t. a.r. [iC,~t.:...7.UlP-'t.io!'"! o: 

pus unl.-·Y- t.hc s.~n.ts. 

The aper. wethr;d :s ee:p~·-iall.y suit.able ~-o::- r.-.ass admission of tu:-:-1 patients 
to renr esta~-.:..i~h:"::er:t.s · ... ·hen th~ p.a.tient.s <lo ::ot r-ec,1J..ir-e :·urt.her- e~-'&C'Ll~t.ion. 

:..'hen t.hern are large nu..":lbers O:- burr: :r.at1ents. t..he quest.:on o:·· ec:unc:::j" :')~- t!..:::e 
and dressir:;; i.4tf;"rial ··or ext..ensive bu.r:-is acqui.res 20;·.s~derat . .::..e sig:::.:"i . .:n::ice. 

The op~n rr.Pt.ho·._: ~-.as t.he .".ldvnn~a~c· O'.~e"r" :.he ::lc .. s~d r::e~.hod i:: ths~ ~he sca"t) 
:··armed er: t.hP. sur·:,e~~ 0:- the burn rr':'ver:~.s ··u!-:..~.e.:- exuliatio;. o:·· ~de:7:.n ··1uid nnd 
loss o ·· plasma. 

The 0pe:1 ~r:th:·-1 

d it ions c1 • t :·e.::. t,rr~e:-lt. 

roo::-i. 

by 

is unsui ta bl·~ :..L~der ::-CD-

~~a;es, as vhen the pat~e~·~s have to be cv&2~nted. It 
the .... :inter.• ·when the pP.~ier.ts !~eel ~o:d even :.:-: a · .. nJ.:-::1 

prot-ecte,i f~~o::-. :~l i'?~: • .,.;hi :h r.3y d.eposi t, In.8.&g.u-:.s ·Jil t.he s:1r:·nce o!' the -... ~ou:-.d. 
~ ;)8.rat.io:~ c:· t:-;e s,:--£:t lf3 :ater t.hu:: ·w1 t!: the cl-:)sed r..e:h-:)d. ~ .. :i ~h the open l:.e~ai, 

... ~ • · · ~ : Ll 

In the clo$ed method of treutment .• sterile compresses moistened ·..;i th •.ras -
eline oil o:- sulfanilamide emulsion are Upp.lied to -the burned uren a !·ter its 
surgical prepa.ration. A layer of absorbent cotton and a lightly bound bandage 
is placed over this gauze. When there is much ~ettin~. ~he bandage has to be 
changed uaily or every seC('nd day. A.f'ter application of the bandage the pain 
.is usually alleviated. 

In bandaged second -de1:;ree burns, compl.ete epi thelization occurs .,,.i thin 
8-10 days end the bandage may then be removed. In third-degree burns. the scab 
is only beginning to peel. or:f from the 1.oth to the li4th day. Sorr.etimes before 
this st-.:?ge, pain appears in the burn area under the bandage, the temperature 
rises, and the general. condition of the patient \./Orsenfl. This is usually re­
lated to t1.n infection of -r.he 'Wow1d. and such a change for the .,,.orse requires 
surgic~nl interven .. 1on, as removal or the bandage anJ of the scab or ma.1'.ing an 
openin8 for pus Jrainage. In the closed method, the scab begins to part !"rorn 
th,. un,!erlying tissues earl:!.er than .l n tbe open method: 1cut in '"ection sets in 
m0re o:"ten in :.he moist, .,,.arrn chamber created under the bar,dage. complicating 
the c•ourse o:· the burns and delaying rege1:en1.t.ion of epithelium Rl8r:_i:.; the '.r.ar­
F:in>'. 

I -
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I'." ;;it~ t.he open method of tre::i.t.ment the scab protects the -.·o:.xd :·roe: in­
fect1 on, then v1 th the closed me<:.hod all conditions favoring :-apid developcent 
o: 1n:ect1on are present under the scab. The problew o: the surgeor. is to re­
mc·•e t.he scab as soon as possible ar;d 'o co·:er the denuded surface ..,.1th gran­
ulation transplants. 

The scab begir.s to part sponti:.r.~ou.s:i.y along the borders :·r-om th~ l2t.h to 
t.h~ lht.h day, but. sometirnec 1.-t:. adhc:-es f''or ~ or i+ \Jee ks r W'hen a lart;e urea. a: 
the t.ody :1.s deprived or sl-:1.n, there is danger o:· septicemia. and ex.':.'.>ust.ion due 
to losu o:· protein and the formed elements o: the blood. For the success :·ui 
treatment o:· burn sicl-'.ness, 1t 1s essential t.o sue antibiotics to ccm't-.'.it infec­
tion and to }:eep track of the qualitative and qu.an'titative composition o:· the 
blocxl., the amount of pro'tein in the blood ser..:m, the hematocr1 t values, ar.d U:e 
urinalyses. 

The closed method of treating burns has advan'tages o·.,..er the or~n .'!:et.hod 
during ...-artiI:le •.J.."Jde:- fron-c-areu ccndit.:!.ons when evacuD.tion o:· the burn pat1e:;ts 
to a more r-e:note area is necessary. Tne closed metho<l or treatment protects 
the burn patients from excess1.Ye cooling ln the winter- and from :·11es 1:-. the 
s=ner. It is more confortable in circular burns. Besides. it 1s the c~~ly 
method possible in preparing th!"' granula'tions :·or transplants a:·t>'>!" re:noval of 
the scab. 

The disadvantages of t.he closed method ar .. the mor-e fre~uent O!lset of in­
fection under the bandage and the neecl :·or repeated dressing, which must be 
done vi th the use of narcotics. It requir~s a large amou::t L'.:· drcssi::g r::ater1a.l. 
The application of dressings t.o one patlent 'l-'1th ext;ens1ve burns requires at 
lea.st one hour. The senricin;:; ::if large munbers burn patients by the clost me­
••r·es.~n ts o. di!':ric<:l.t prcblern. Ob.serv>.itlon o:· the condit1or. o:· the bu:-n un-

der the bandage ls di:ricu.Lt.. Nonetheless, the closed method o'.· treating burns 
is most suitable :ln wartl.?ne ..,.hen treating by stages. When suitable conditions 
are present. the closed m~thod may be repl9.ced by th~ open method. 

Condi ti on cf Gastrointestinal Tract ". n Burn P..:i. ti~nti; ar.d Their FeeJ.ing 

----·-strong--thi.-rsr-:rs--observea·--rn· -pnnen"l;s-i-n-the-n-rst h-ours--aner-a. -"ourn-.--- ----- ·· __ _,__ 
The best remedy for quenching 'thirst is strong sweet tea, served hot or cold. 
The great amount of !'luid los·t by 'the. organis:n r:r..ist. b.,. repluced t.o U!3 c:'.n: oo ex+..£Dt 
possible by an abundnnce of liquid!!. During tne rer10;,l o:· toxer:-.ia and hy;·er-
pyrexia, burn patients =Y experien<:e nnusea, van1t.~;1g,nnd loss o:· appetite. 
Format.ton of duodenal ulcers, he::l.atemes:s, and £':!:°•S'tr1c n'toi'ia. ·..-it:.h an nccU."nU-
lnt1on of flui;,! in the stcimacr:.1 are observ'='!d .!.n sorr;,, pav:.ents Ur:,!e:· •.ht?se con-
ditions, continuous c-vncun·tion o:· the- co:i'~ents or the stor.M'lch end "''n6hir.g of the 
stomach wit.h n soJ.:.um c-&rbon'1te so:ui:.Jon th:·,::,,5:1 ~' sr.A::.l !'tcr..'l.ch "':A.t~1eter nre 
helpful. 

Special o.t.tent.io:·t shoul::.1 be .f.">.id t.c the 0 \:>e\-li:; 1-:-, ,-,·.~· !"-...tr·:1 r,·~t1e:1t..!J, :.:;in·-f'" 
protein st.nrvation de·.·e2cips bcc<n1s•• n" t.h<" :;~f.n~"l,'ll'.t : 'S'" .:;:· p:·ot ... ir-. 1H:·l ed-mn 
fluill. 'I'hcrC"f' ... -,r,.:!', the ~·e:.~d1r·.t,. ("'!' ',,)'~::·:: ~.-.-~t.lr"n:s ~}h0'.l.~.J •.'." U!~il~!~ t.h"" !3t!per.ri.sion 
of nn exp(·r~ence1..l dl.C't.l·:":lt1;~. Evt:-:·y !'~1t.1c:1t sh01.1_:_J r,,~C·"l~.~e dn~ly :tt. lt11>a.st. : •. c:."O 
Cf\lories W1 th hlf\ :\)0.~, C(~:~:..-1..in;.;1r; :~1 ·•• \...~ ~~":!"tl::-.:J er !'l''-°"t "'.":.!1. l<.'\;~ ~~?"'8.~~~ 0·· ,.nt, :)l'"'1.~' 

r:;rruns or .~n:·boh:.~Jrnt,~s, a.1~·"1 vitHi~:!.ns l~. P. 1u .~ l'I. ·:-:-~f" ~,,...,,"')I! sh .. "nl·J 'be p·ila~_nt,le. 

li~ht. nnd ~af;ily :1f'5lti:~ ln.1.ed. l'rc1~1y1 .. x:.::; .:'l,.;~·t1r:s~ i:~:t-·.~t11..'1~-~ shoul,l in~ludr 
early arpli~:1t.l\~?l i....°":' H t·a.r .. (1r.q:e ~;.n\! ,-.~:·1y l::l.•"i.!L: :.r·t-.:~~-~e:1~ \JlL.l~ inf'" .. "hftnlC-:\l 

cl~nnsin~~ o·· t.hc~ l·1\u·n·~d .•tr~n :,?~·1 \.o't~::~h~,?!t-~ · .. ;11:--: ~'!. :'...:""Vip ~·->'l'...:..~!c:~ ~;:! r~~!Yl'..lt.11·.:,~tcn.l 

snl lne solut 11.~1n. ~·;ut'f\rr"ql~Pr~tc dry1 :.F .. ·")· t.:·1,-· ,".l~·:;·,,! 1 !1 ~ ~:"" :'!'"?. :":.f"t !:.~ : · .. ·1: l n.1~·~l1 

prevent. the 1.lt"'"\~e-lopr:-:t"'tit o'.· 1t.:~~~ct.J,,_ .... n. 
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in:·ected 1.r.:trs.musc'J:!.a~;.y hnJ :.~Tt.~L1.v~no'.J5ly _. >;;..nd 01.0!UJCin n~<.:t :::...: n .. -J.::-..:1.b-:er .. rl :..:..~.:':)ally j:J 

the Uf'UB.l doses, t..a.k:.~ :n~.c cor:s :de rat.; on :-~1e t:;Fe o;· ~croC:.ora and its sensi -
tiv!..ty to ant!.-~:-~-:~_.:--::'5. -· ::~:--·'.:.a·.:.:: ·-::-#,~:1 r~~ .. :•:"'.;:·::.s, "'-hen there!;;, a ·..:our;d !.n:·ec­
tton 'Jhich is !'"'es 1 s t..s.::t. ... Go pe:i.~,:..-·: l l i r: an,J s-:.reptc=.yc i L, one ?:tUSt resort. to other 
antitiotl.cs 1 the I:iost c!""fe-::~~:.~_.,_--'! ,;.:_: .. ..., ... h:.ch 3re b!(),-rzyc'in, t.err<l.!:'i::rcin~ ar-d chloro­
mycetin. It i:-.: especially d:i.. .:-r.~"-'""t~lt. "':o co!:l~"'.-a.·-c in :~ec:ttons eo.v.sed by Bac1·11us 
pyocyaneus end Bacillus pro•_eu.s ~ i"\:::.erican au-chars recc::::neLd st:rptom~yc.in, pOl)~­

m:yxin, te-cracycline ... n:ld c:il .. ':':-O....\.;tce"'t:!.n to Ci.:'llib,i"t. Eaci..:.:.us FYOC)"a..neus nnd ot.he.r 
typee of bacteria. 1nsens1t.1·-.,.e t..c p~r.1c:.ll1n ar.d s~reptomycin. 

Local applicat.ion o.:· anc:ibi·:ltl.ccS to a bu!'"ned are:i. i!" not ,',ust"i '.':i.ed because 
1 t 1s o:f no use. ?en~c. i:. l.:.n ar:d s trept orr.cyc in breuk do~.Jr;. :-epldly on t...he sur:face 
or a l.lound, and the ~~n:po1ti-....-y :;.:!""escL-::e o.:· antib:!.ot1cs in t:.he ·...rcu::ii leads to the 
develop111ent or res!.stant. :~arms o:' rr::.ic.ro';es .. Bic~cir: 1-s better because :!..t rr.e.in­
tains its activity '!.;1 a s1..;.p~.:r ... 11-ati·'"""e w-our~d for up to ::=- .·10.ys. CQ.~presse-s soa}~ed 

in a solution o;· bion::y<~in ::i:.s.:uita::.n t:-c<:J..r ab:i..L. ty to inhibit the grow"t;h of a 
cultur~, even a.fter :he:i.r v.se on a t·::!T.ed sur:·ace !'or 5 days. However, in third­
degree burns no s1gn1 :·icB.:-:t s:=f'te-.:~-r_. :·r:xn 'the ~ise c·· su.c!1 compresses ·was obse::-v-ed. 
Therefore, the only :ncxl2oi..' o..:-t~on :·e1i:.t1..i;11ns a.gains:. a.i: ir.Cection by antibiotics 
is b~,r their int-ras::nu.sct~:.ar., peY-ar~1. ::-.::- :.nt..;:-,; ... rc_~:oi;.s alui_n:.stra.tion. 

In burns or an ex"tY-'!!:11 -+:..'-,. .• --:h~ :..r"it-.1·s..-s.rtcr1.al method o:-· ad.rr~r~.istration of 
ar..tib!otics is C!Spccis1J.y effcc-:..:.·-~~,_:: C:.!~ti su:i t:.a"hl.e. D3.:ily ir.tra-~s.rteria}. infu-· 
sions or penic2l:in ··-":i:.!1 a. l.';ii so.lut.i .. .:-i11 o.r •.:i•.:":o::.:1..:..~~; give exceller1t results, 
promoting healing and ~:pi.01-;e:..:..:.:Elti.cn o!· t!:(-:' ·w-1\)u~·1d. 

A~'ter e. btirr.. t.~!C s~~..:.:r:.-:---r pl~!.st.i.:: su.:·ge:c:_.: is p·::~r:· .. Yt-=ied en the s~:in. the 
better are the r·esults. flV..tt"?...,.·er. ":,!'H? eDrlit?st peric<l~ nc~~or-:~ing to t..h~ view 
held by r...any auL..hor::. ~ i:: t:v;: r;e:ioiJ :·r .. orc. LC :~ days. f~.J.t·J...r:.g t.his period, the 
injured person rPccivr:. :::-"s ;·rc-ir:"'1 shoe:· :_:..~;t! cnn ::-;L .... s.r~d. dr:.·1):·id~rrie:-1t o_r· the r.e~rotic 
scab. In an extensive 1:1urn~ ~l.nce debridemen·r;. Ln i.ts~ll 1:.; a rather trauma.tic 
operation accom'tJo.nicd by conside:!'Ohle :Jerr~e>rrha.ge. mos·t. surgeons ....:ai t until the 
seal'- besL.1s to sei:nrat,e spor.tnn"3C\...sly. ·7ti1s is u.s~..:.al.ly at:. t!:le end of .. the second 
or the beginn::..ne; of c!:e ;,hin1 week. 

To accele::··a to:~ -r.he di ssol:.1~-l Cll. a:-1:1 sepa! .. D.. t. ior~ c:C t.he scab, 1\me rican authors 
recorr..menc1 s1)eCiB.l p:· i:..•p:;;.r.:~ ti ens o :· tL-:: v~r-i.d?.~c type \ stcp'tio}·.inas~ and s-t: .. epto -
doronase) ~ "\Jh.:...ch are r-::r:"t.r.u.ce.1..lulnr e::z,J;.:es O::H?(!reted. C:..,r special types o:C hemo­
lytic streptococcus. These enzyrr.e~ ht:.."".re fibrincl~>rt.ic and _proteolytic proper­
ties.. Wide .~y Hdvert1Ged i.::. .l'-...rr.e::-icu.n ;:ou! .. na.ls :...n the proteoly"t.ic preparation 
Tryptar, consisting of ':.he enzyme c:rypsin in crystallL:ed :'or;;:, \;hich shCJ\,"S a 
rapid proteol)~tlt'! uc:.ion on a b,Jrned area cc·-,,•ered .. r:i th necrotic tissue. 

For success t'ul gr~i..:'ts, 1 t:- 1s nc·ces.t;.s.ry 1.C strive to eli:nir ... 9te hcmcrrhr:,ge ·' 
vitreous ederr.a .. and nc .. ,:~:: .. o ... ...:.:i.c ... - s. ~;> _.,~: tl:t g: .. a':"!t.:ln tion area,, In ex-. 
ternal appear;:;1nce., t:-.e t;r·~-1..r.~1L~"lti~J:1s ~-t.cu.ld 'c(:' ,'Uicy"! clf:nn.- 5rnnulur, nnd. 
brigl1t red. The lY!'CSencc c:· T7:_1-c~·.:.:.1 :'.i.(Y! .. a ::.:.in t.hc g1"·z::.;1'...l:.a1" .. ion.s 1s not contra:!.ndi­
cntion f'1)r t1·ansplent.at101i. A1::ten-:ion c:hoLl.d be pa:d to <:he general condition 
c!· the putien~. J\ r·1e5:~:1~ . .:~: ·~·,::-oTc:i r. 1;a.:__n::cc sc:'-"'es ns e. -:.:...1::traindics.tion f'or 
5rn t't ing. E1· c:nn ir.. t.he lc-5:, -.'1:· bc:rn }~l! ti c-n ~- ~" :... s a.:·'l 1 nd i C!..":.'7 .. ~~on o :· p rot.e ::.n stu !-... _ 

ntion. t'nder th·t""'Se conditic:r!s_. rcpe11~ed b~.(:--cxt t!~3..ns·fustonE-. p3.::·c-rrtera.: admi:1t.s­
trntion ,JC p!·ctel.n~ ... :~1·-:.d .. :!:-:~ .:~21s1n.3 .-:-.:' tl~t:- pr~:.·_.eir~ :c"\re_L to no~·--r::al a.:. .. e i:-:di­
C'HtPd. I!' th..:.~ gr;:t:~?-~l:-~t.t .... ::~.s n.r·c" ~-lr-ibt·y n.r":~ hy·r:.lo1c~. the:-..~ sh~)t,.!.~.~: 1 ... -•. ~ 11-rndiated 
'r.'i t.}1 u.Ltrnv.\ ·-:1Lct (~:. 1....:~·:1·i.:: lnJ:r:""·:.:~ -:.~'..l:-·:Lr~s; :.;-.r- r:-··:· 1 •• "r:c! .. ~1.-...._~.\~e ~>C!"~•>.1. 
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In extensive burn areas, 1 t is d.1 f"ficul.t ~o settle the probl.en of auto­
pl.astic c:l.osure or ·che defe::t. k.J.topJa.s~:.ic sk:in grafting "be.• 8. '.iennstome is the 
best method, but unf'ortunately i"t. 1.s :tmprs.ctical. for circular burns. under 
these circumstances t.he ques"t.ion may arise of" closure or a large granulating 
area >1ith skin i:.aken from rele:t!.Yes of the burn patient ·or .from a cadaver. 
Homopl.astic gra!'ting of' skin e>n burned areas :!. i:; also possibl.f'!, and it provides 
an excellent, althotJS.h only temporary, effect. 'I'he ;;rafted pieces take hold, 
the general condition of the Fat:ien~ rap~dly 1.11'.iproves, and near the end of' the 
third veek the grat'ts gradually begin to t'\.uie and to be replaced vith epithe­
liUlll groving rrom the border~ or the defect. Temporary closure of large defects 
of the skin by homopl.ast1c gra.ft1.ng prevents the loss of plasma and the develop­
ment of infect:'..on, in"';oxication, a.nd :'urt.her exhaustion o!"' the patient. 

Early skin grai't.s prevent: tte r'0rmation o: dis figuring ttnd :fUnction-d:ts­
turbing scars. The prolonged ex1 s t.ence of cpen grancla.-cing "'ou..1.ds fol.l.O"Jir.g 
burns leads to format1.on of scars. The la:rter are distinguished by heightened 
sensitivity to tra1;Ill.8. and to temperatur~ variations. There are no sweat gland~ 
and sebaceous glands in the epithelial coveri.ng o:f "the scar; consequentl.y the 
scars are distinguished by a charachteristlc vulnerabilii:.y and tendency to 
ul.cer11tion. A keloid lead:..r.g -re :nechanical constrictt.on of an organ >11th dis -
turbance of i"ts act1v1ty often forms in scars. Therefore, if in the initial 
stages of bun1 sickness ~he phys:ct.an is :aced >111:.h -che problem o7 preventing 
shock, intoxication, inf'ection. and :css o:' plasma, '."lu.ids, a.nd el.eci:.rolytes, 
then in the healing s-:<S-;2 c:' cr<' t,._,, ·.':•: ;±i:-·T~ :s·. should take measures to prevent 
the fonr.ation or scars and to c::i.ose the de :·ect wi -ch normal skin. 

·.ro carry out pathog;enettc "treatment of burn sici-".ness, 11 complex examination 
or the patients is necessary by u surgeon, a therapist, a bacteriologist, and s 
biochemist. A single local influence on a b~rn wound cunno"t ce wholly success­
ful in extensive a.ml deep burns. Ge:·,era::... "t.reat-ment of burn putients should pre­
cede l.ocal treatment, This not only determines the success o·- local therapy, 
but al.so decides the fate of the vic"ti.m wi 1:.h ex"!:ens.1ve in,'uries. 
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