EXPERIMENTAL STUDIES ON THE INFLUENCE OF
CONSTANT TEMPERATURE AND HUMIDITY OF THE AIR DURING
TREATMENT OF EXTENSIVE AND DEEP SKIN POSTBURN LESIONS

M. Genova

Extensive burns, especially in children in which the skin resources are
greatly limited, pose difficult treatment problems. The universally accept-
ed concept that skin plasty is the most important link in the complex of
therapeutical measures, gradually begins to lose its significance, parallel
to the increase of the severity of involvement and to the reaching of a cer-
tain limit. A number of authors have established 20—30% involvement
of the body surface as an uppermost limit for the indications of autograft-
ing methods of treatment (Verholetov V. O., 1961; Biirkle de la Camp 1959,
Arjev T. Y.). On the basis of personal experience comprising 256 hospita-
lized children with burns and 153 plastic interventions (both auto- and
homografts), we established 40—45% surface of deep burns and 60—65%
of the total area involved as a limit for operative treatment indications.
Beyond this survival limit it is absolutely impossible to consider auto-
plastic coverage of the defect, whilst the homografting methods very quickly
exhaust their potential. The attempts of some authors to shift these limits
by resorting to the so-called prophylactical necrectomies and plastic proce-
dures, have by no means proved as yet their right for existence and have
hardly gained popularity. This motivated some authors to become recon-
ciled with the doom of patients with severe involvement of the skin, and
to declare the problem of skin burns, all things considered, as a prophylac-
tical one. Fortunately, a scientific substantiation of the above attitude
has not been found as yet, and many investigators and clinicists continue
their research in this field, particularly as regards functional replacement
of the skin. (Elman R. 1944; Nicholas S. Gimbel et al 1966; Polk H. S ;
Raghupati N. 1968; Shilman A. G. 1960; Volpe A. S. 1949; Veinstein V. G.
1965; Shankyo V. M. 1966; Kuznetzova A. N. 1966 and others).

In the present work we set out to study, on experimental material, the
influence of the microclimate — constant temperature and humidity of
the air — during treatment of extensive and deep skin burns, proceeding
from the significance, especially for the child organism, of the two basic
functions of the skin — thermoregulating and water balance regulation.
METHOD: the experiments were conducted on male albino rats, of equal
age and approximately equal weight. To create the necessary microclimate
around the animal, we made use of ordinary incubators for the growing of
immature children (type Inka). The burn injury was caused on the back
of the animals by means of alcohol lamp flame. By means of securing con-
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stant amount of the alcohol in the cup and equal duration of the burn
(2 minutes, without preliminary depilation of the back hairs) the lesions
sustained were practically monotype (equal).

The experimental work was conducted on two groups, comprising 132
and 76 rats each (a total of 208 rats), in which the percentage of mortality
was determined as well as the term elapsed until lethal outcome, the chan-
ges in the blood (hemoglobin, leukocytes, and lymphocytes), the term of
demarcation and its nature. The first group of experiments (controls) is
made on 132 rats, treated under ordinary conditions outside the incuba-
tor. All the manipulations (burn injury, blood obtaining, plaster-cast dress-
ings) were carried out after beforehand ether narcosis of the rat. The first
blood sample was obtained from the base of the tail, and all the subsequent —
by means of gradual trimming of its end. The blood samples were taken just
prior to burn, at 12 and 48 hours, 7 and 12 days and at the end of the obser-
vation period (20—26 day). The animals of the second groups (76 rats) were
subjected to the same investigations and observations, with the difference,
that they were treated under the conditions of the microclimate described
above.

The results of our observations are illustrated in Table 1 through 4.
The higher incidence of lethal outcomes in the early postburn hours
among the rats treated in incubator is explained by the fact of the heavier

Table 1

€omparative data concerning lethality and term of ensuing death in experimental
animals with burns, treated under ordinary and constant microclimate conditions

Term of ensuing death
. 5 T .
Animal group 2 4 < 7] = ¥
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I. Ordinary 132 82 62.1 14 10.6 10 7.5 38 28.9 20 15.1
conditions
II. In incu-
bator 76 60 78.8 12 15.8 12 15.8 31 40.7 5 6.5
Total 208 | 142 68.2 26 12.4 22 10.6 69 33.2 25 12

course of the shock established in this particular group. Probably, the con-
ditions of the incubator in this respect appear to be unfavourable. Of no
less interest is also the fact that the incidence of lethal cases shows a sub-
stantial reduction among the rats in the incubator towards the 4—8 day
(6.5% against 13.5% for those in the control group).

The following tables 2, 3 and 4 illustrate the changes in the blood of the
two experimental groups of animals. (The data are elaborated statistically
by means of the variational and alternative analysis with statistical relia-
bility 95%; vz. Med. Statistics, D. Svetliev, D. Paskalev, 1968.)
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Table 2

Comparative data concerning hemoglobin changes in
experimental animals with burns, treated under ordinary
and constant microclimate conditions

Time of investigation cg;ﬂii?fgzs In the incubator
Before burn 81.50+1.58 81.25+2.11
48 hrs after burn 73.50+1.43 73.674+5.39

7 days after burn 71.80+2.10 80.69 +1.94
12 days after burn 76.43+2.04 77.83+1.52
20 days after burn 76.24 +1.45 79.00+£2.99

Table 3

Comparative data concerning leukocyte changes in experimental
animals with burns,treated under ordinary and constant
microclimate conditions

Time of investigation Ordinary conditions In the incubator
Before burn 6944.64 +231.71 7400 +316.37
48 hrs after burn 6929.3 +200.45 7128.134+223.52

7 days after burn 6505.56 +-138.71 7175 4318.94
12 days after burn 6803.81 +153.83 6800 +270.74
20 days after burn 6867.654179.90 7180  1+278.94

It is evident from Table 2 that the values of hemoglobin are conserved
rather constant in the second group (treated in the incubator). The leuko-
cytes in both groups are preserved virtually constant which is an indica-
tion for a weaker reaction of the rats against the inflammatory agent. The
number of lymphocytes, however, similar to the hemoglobin, obviously
maintains rather stable values in the animals treated under conditions of
microclimate (Table 4).

Table 4

Comparative data concerning the leukocyte count in various
terms after the burn in experimental animals, treated under
ordinary and microclimate conditions

Time of investigation Group I (control) Group II (in incubator)
Before burn 60.69 +2.68 60.07 +1.81
48 hrs after burn 59.1 +1.15 59.44+0.92
7 days after burn 58.5 +1.02 60.81 +1.02
12 days after burn 58.0 +1.25 60.334-1.12
20 days after burn 60.4 +0.83 61.4 +1.92
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The results of the investigations on the local changes within the wounds
were very demonstrative. In the group of animals treated in the incuba-
tor, full demarcation takes place within shorter terms, whilst secondary
necrotization of the tissues is insignificant (Table 5).

Table 5
Necrotic tissues’ demarcation term
Type of demarcation Group I (control) Group II (in incubator)
Partial demarcation 13.6 days 13.4 days
Full demarcation 18 days 16.2 days

In the Clinic, the microclimate method with constant {emperature and
humidity of the air was regularly applied in newborn children, admitted
with various burns, usually sustained in the maternity houses (heating
cushions, basins with hot water). Very indicative is our patient cited below:
Case report — DKK, 22 hours, case history No 6215/7. 4. 1968, born in
Chernookov, district of Tolbuhin. During an attempt for resuscitation, the
child was mistakenly dipped in a pail of hot water. At the department it
was admitted in heavy shock, with extensive burns, involving almost the
entire body surface, except for the face, neck and the anterior surface of the
thorax, mainly of II and III degree. There were also regions with 111 degree
burns in both feet, along the posierior aspect as of the leg, and in the
fingers of both hands. The heavily reduced diuresis was restored only on
the third day, regardless of the energetic rehydratation therapy. Through-
out the entire period of time the child was cared for in the incubator, at
humidity 95% and temperature 27 degrees, without applying dressings on
the body. The temperature, pulse and heart activity were maintained in
a satisfactory condition, the child itself was calm, with good turgor and
apetite, reacting with crying and movements at each attempt for mani-
pulations around it. Regardless of the severe toxoinfectious period ensuing,
the wound surfaces underwent strikingly rapid epithelization, the deep
areas inclusive. Plastic procedures or additional physical therapy and ortho-
paedic measures were unnecessary. The scars resulting were soit and delicate,
allowing for full-range movements. The follow-up examination of the young
patient one vear after the burn trauma shows excellent result, both cosme-
tic and functional.

Although the studies (experimental and clinical alike) do not justify
the making of a definitive conclusion, owing to the limited number of
cases, the data obtained give us sufficient reason to assume the method of
treating burn patients under conditions of microclimate, with constant
temperature and humidity, as a most prospective one, providing for par-
tial functional facilitation of the child’s organism, deprived of part of its
skin coverage.
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BKCNEPUMEHTAJbHOE U3YUYEHHUE BJUSAHUSA MOCTOAHHOW TEMIEPATYPbI
U BJAXHOCTH BO3AYXA NPH JJEYHEHUU OBLHIUPHBIX
U IJIYBOKHX MOPA)XEHHUHU KO)XH, BbI3BBAHHBIX 0)KOrOm

M. Tenosa

PE3IOME

B crpemsenuM paciiupuTb INpejies >KH3HEHHOH COBMECTHMOCTH HpH 06-
IIHPHBIX ¥ TSXKEJbIX 0XKOrax, OCOOEHHO B JETCKOM BO3pacTre, KOTJa KOXKHBIE
pecypchl JOBOJIBHO YacTO OKa3blBAlOTCS HENOCTATOUHBIMH, aBTOp IpejJaraer
CO3JlaHie MHKDOKJ/MMAaTa M3 IIOCTOSHHOH TeMIlepaTypbl U BJIaXKHOCTH BOKpYT
MocTpajaBuIero, Kak MeTOJ YaCTHYHOTO 3aMellleHHs HEKOTOPhlX OCHOBHBIX
$yHKIMH OGOXKEHHOH KOXH (TepMOpEeryasiTOpHOH M B OTHOIWIEHUH BOJHOTO
obMeHa).

OmnbiTom Obl10 oxBaveHo 208 Kpblc, paclpefefieHHbIX B JBe TPYINbl —
KOHTpOJIbHAasg M3 132 KpbIC ¥ rpynna Kpbeic U HHKyGaTopHasi, COCTOSIBILIAS U3
76 KpbIC. YCTaHaBJAHBAETCS, UTO JIETANbHOCTb Y KPHIC, HAXOJUBIIUXCS B yCJO-
BHUSIX MHKDOKJIHMaTa, HECKOJIbKO HH:Ke, OCOOCHHO B IT03/{HHE YaChl [10CJe 0XKora
(4—38 zenp). YpoBeHb remorsioGuHa 1 JUMGPOIUTOB COXPAHSIETCS CPABHUTENbHO
B Tex ke Iudpax B nepBoii rpynne. Hucsao jedKouUTOB U B 06eux rpymnmnax
COXpaHsieTCs INOYTH NOCTOSTHHBIM, 4TO OOBACHSETCS H3BECTHOH OCOOEHHOCTBIO
pPeakiuH y KpPbIC Ha BOclaJHTe/bHbIe IPOLECChl (IIOBLIILIEHHAs] PE3HCTEHTHOCTD).
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OtTop:KeHHe HEKPOTHUYECKHX TKaHedl HaCcTylaeT B CPaBHUTENBbHO KODOTKHE
CPOKH. YMEHbIUAETCS YaCcTOTA CAy4yaeB BTOPHUHOTO OMEPTBEHHS TKaHEH M yr-
ay6neHHs MopaxeHus. B KJAHHHKe 3TOT MeTo] NPHMEHSICA Ha HOBOPOMKIEH-
HBIX JeTAX ¢ OOLMPHBIMH OxKoramu. ONHChHBaeTcsl cJydail 0)Kora HOBOPOX-
JAEHHOro, IOCTynHBIIero yepes 22 yaca NocJe HECYACTHOrO CJAydyas H HMEB-
mero o6wMpHble oxoru, npessimabiine 40% Beca Tema. Jleuenue mpouio
YCIIEIIHO.

- Metox Jmevenust TSXKeNBIX OXKOTOB KOXH B YCJOBHSIX MHKPOK/JIMMaTa —
HOCTOSIHHAs TeMIlepaTypa IJAI0C HEOOXOAUMBIH MPOUEHT BJAXKHOCTH — pe-
KOMEHJAYeTCsI B KaueCTBe MNepCeKTHBHOIO MeToJa, KOTOpBI ¢rnoco6eTByeT
OLICTpeldiieMy 3aXKHBAHWIO H BBI3JOPOBJEHHIO, JHIIEHHOIO YaCTHUYHOTO KOXK-
HOTO INOKpoOBa OpraHuaMa peOeHKa. o
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