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Ilens pabomo: — BHISBATH 3aKOHOMEPHOCTH H3MEHEHHSI PHTMA CEP/ILA U [IbIXaHHs Y OOJBHBIX C OCTPOii 0011el X0I010BOi TPaBMOii
B THIIOTEPMUYECKOM M PaHHEM [IOCTTHIIOTEPMUYECKOM nepuojax. Mamepuanvt u memoovt. O6cnenosano 30 nauyeHToB B Bo3pacre
ot 18 10 60 ser (3 rpymbi no 10 GOJBHBIX — € JETKOM, CPeHEN U TKeJIOH CTENeHbIO X0I00BO TPaBMbI) B THIIOTEPMUYECKOM U
PaHHEM IIOCTIUIOTEPMIYECKOM [epHozaX. IPyImibI GOIbHBIX HE OTIIMYAIICH 110 MOy, BO3PACTy i Macce Tesia. Beem manmenram npu
TOCTYIUIEHHH IPOBO/IIH DJIEKTPOKapANOrpaduio BbICOKOT0 pas3penieHus o XoJurepy B TeUeHHe NepBbIX 24-4acoB, € IOMOIIbIO, KO-
TOPOIi 3apernCTPUPOBAHDBI HAPYIIIEHHS] PUTMA CePALA U [bixanust. Pesyiomamot. Ha one npoBoiMoii Tepanyu, ycraHOBJIEHO, YTO
y HAIFIEHTOB [0 MePe BO3PACTAHHUS CTENEHH TSKECTH OCTPOIi 001Iel X0JI0I0BOI TPABMBbI, CHIKAJIACH YACTOTA CEPAEYHBIX COKpAIILe-
nuii (ot 102 [90; 122] ynapos B munyTy B 1 rpynme 10 49 [38; 58] yzapos B MumyTy B 3 rpynme), 1 BO3pacTai UPKa/IHbLi HHIEKC (0T
105 [88; 125]% B 1 rpymme 0 210 [185; 223]% B 3 rpymnme). C yBelmyeHHeM cTeleH: THIIOTEPMUHN Y MOCTPA/IABIINX BBISBJISLIN IPO-
rPecCcUpyIOlIHe HapyIeH!s] PUTMA U 9JIEKTPUYECKOI IPOBOIMMOCTH CEPALA: MUTPALMIO HA/[KEJTY/I0UKOBOTO BO/IUTEJISI PUTMA, O/IH-
HOYHBIE U IAPHbIE HAJKEITYI0UKOBbIE IKCTPACKCTOIbI, TAPOKCU3MbI IPEICEPAHOM TaxXuKapuH, PUGPUILIAIMY NPEICEPIHii, JKery-
JIOYKOBbIe IKCTpacucTONbl. OTMEYa n CHUKEHHE BapuaGelbHOCTH CEPAEYHOr0 PUTMA BO BCEX HCCIEAYEMbIX IPYINIax, B
HanOoJIbIIel CTeNeHN Y GOJBHBIX C TSKEJION 001eil X010/10B0ii TpaBMoii. [To3/iHITe TOTEHIMAIDBI JKeTyJ0YKOB ObLIH 00HAPY KEHbI
Y 2 NalyeHToB €O cpe/iHeli CTeNeHbIo U y 7 NAIMEeHTOB C TSKeJIOi CTeneHbIo X0J10/10B0i TpaBmbl. HapyieHus pIxaHusi perucrpu-
POBaJIM BO BCEX IPYIIAX HCCIEI0BAHKS, IPHYEM MaKCHMAJIbHOE MOBbIIIEHHE YACTOTbI H JUIMTEIbHOCTH DIH30/[0B AIHOI/TUIIOITHOI
oTMeYai y O0JbHBIX € TsKeI0i HpopMoii runoTepmun. JleTaabHbIil MCcXo HaCTynuI y 4 u3 10 nanmeHToB ¢ KPUTHYECKOH runoTep-
MHeil B pe3yJibTaTe BOSHUKHOBEHHSI HMOBEHTPHKYJISIPHOTO PHTMA C TIEPEX0/I0M B acucToimIo. 3aknouenue. CucreMHasi runorep-
MHsI CONPOBOZK/IAETCSI HAPYIIEHHEM PUTMA U DJIEKTPHYECKOii IPOBOIMMOCTH CEP/IIA, a TAKIKe JeNpeccrell IbIXaHHsi, KOTOpbIe po-
IPECCHPYIOT N0 Mepe BO3PACTaHMsSI TSKECTH OCTPOil 00mIel XOJI0/10BOi TPAaBMBI U B CIydYae KPHTHUECKOIl [MIIOTEPMHH MOTYT
NPUBECTH K JieTabHOMY ucxony. Kntouesvte cnosa: octpas o6uias xono1osas pama, cyrounoe Mmouuropuposanre KT, IKT Boi-
COKOro pa3speleHusi, BApHabeIbHOCTh CEPIEYHOr0 PUTMA, TIO3[HHE OTEHIUATIBI KENYJOYKOB, PEONHEBMOrPAMMA.

Objective: to reveal the patterns of a change in heart rhythm and breathing in patients with acute systemic injury due to
cold in hypothermic and early posthypothermic periods. Subjects and methods. Thirty patients aged 18 to 60 years (3 groups
of 10 patients with mild, moderate, and severe cold injury) were examined in hypothermic and posthypothermic periods.
The patient groups did not differ in gender, age, and weight. Within the first 24 hours after admission, all the patients under-
went high-resolution Holter electrocardiographic monitoring that recorded cardiac arrhythmias and breathing disorders.
Results. During the therapy performed, as the degree of acute systemic cold injury increased, the patients were found to
have a heart rate reduction (from 102 [90; 122] beats/min in Group 1 to 49 [38; 58] beats/min in Group 3) and a circadian
index increase (from 105 [88; 125]% in Group 1 to 210 [185; 223]% in Group 3). With increased hypothermia, the victims
were detected to have progressive cardiac rhythm and cardiac electrical conduction disturbances, such as supraventricular
pacemaker migration, single and paired supraventricular premature beats, paroxysmal atrial tachycardia, atrial fibrilla-
tions, and ventricular premature beats. There was decreased heart rhythm variability in all the study groups, to the great-
est extent in the patents with severe systemic cold injury. Late ventricular potentials were found in 2 and 7 patients with
moderate and severe cold injury, respectively. Breathing disorders were recorded in all the study groups, the greatest
increase in the frequency and duration of apnea/hypopnea episodes was noted in the patients with severe hypothermia. A
fatal outcome occurred in 4 of the 10 patients with critical hypothermia due to the occurrence of idioventricular rhythm with
transition to asystole. Conclusion. Systemic hypothermia is accompanied by cardiac rhythm and cardiac electrical conduc-
tion disturbances and respiratory depression, which progress with the higher degree of acute systemic cold injury and, in
case of critical hypothermia, may lead to a fatal outcome. Key words: acute systemic injury due to cold, 24-hour ECG mon-
itoring, high-resolution ECG, heart rhythm variability, late ventricular potentials, rheopneumogram.
DOI:10.15360/1813-9779-2015-3-16-23

Anpec 15 KOPPECIOHIEHITUU: Correspondence to:

[lennc Konnos Denys Konnov
E-mail: konnov1917@mail.ru E-mail: konnov1917@mail.ru

www.reanimatology.com GENERAL REANIMATOLOGY, 2015, 11; 3



DOI:10.15360,/1813-9779-2015-3-16-23

Tpasma. Kposonoreps .

BBenenue

3BeCTHO, YTO XOJOMOBASI TPABMA YaCTO BCTPEUIACTCST
B pernonax Cubupu u Ha Kpaiitem Ceepe, r/1e opaskeHue
OpraHm3Ma XOJIOIOM SIBJIIETCST KpaeBoil marosorueit. Eske-
TOJIHO PETHCTPUPYETCST 3HAYNTETBHBIN YPOBEHD JIETATHHOC-
TH B pesyJibrare AedcTBus Xomoaa (10 JaHHbBIM 00JIaCTHOTO
cyneGHO-MeUIUMHCKOTOo 610po 1. Yursl, B iepuoz ¢ 2001 r. o
2010 r. noru6o 1472 yenoseka) [1]. Bmecre ¢ tem, narore-
He3 U TAHATOTeHE3 XOJIOI0BOI TPaBMbI TPEOYET YTOUHEHUS.

[Ipu ocrpoii obuieit xonoxosoii TpaBme (OOXT)
MHUHUMAIbHAS TEMIepaTypa Tejla, COBMECTUMast C JKU3-
HbIO, cocTaBsieT +24 — +26°C [2]. Teuenue nanHoil naTo-
JIOTUU 3aBUCHUT OT (DYHKITMOHATHLHOTO COCTOSTHUS HEPBHBIX
1IeHTPOB (TIyOOKME CTPYKTYPHI TOJTOBHOTO MO3Ta, PETHKY-
JITpHast (hOPMAITHS CTBOJIA MO3Ta, TIEHTPHI CUMITATHIECKON
WHHEPBAINN) pasfpaskeHiie KOTOPLIX MPOUCXOAUT TIOJ
BJIMSIHUEM TJTyOOKHUX PELEenTOPOB (COCPE0TOUEHHBIX B I~
MoTaIAMyCe, TaTAMYCe, CPEIHEM, TTPOIOJITOBATOM MO3TE, B
BEPXHUX OT/IEJAaX CIIUHHOTO MO3Ta), TEPMOPEIETTTOPOB KO-
KU, CJIMBUCTBIX 000JI0UEK, TEPMUIECKHUX PEIIEIITOPOB COCY-
108 [3]. Xos10710B01#i (haKTOP TIPUBOIUT K HAPYIIECHUSIM Be-
TeTATUBHOTO CTATyCa, MPOSIBISIONNUXCS BETETATHBHLIM
JcOATaHCOM, B TOM YHUCJIe, HAPYIIEHUSIMU PUTMA U 9JI€K-
TPUYECKON MPOBOANMOCTH cepana [4,5]. TIpu rumorepmun
30°C BO3HMKAIOT: CHUHYyCOBasi OpaiMKapus, yIJUHEHUE
nnrtepBana PQ, kommiekca QRS, unrepsana QT, unsep-
cust 3y6ua T, nossienune 3y6ua U, MOKET Pa3BUThCS Mep-
MaTeqbHAS APUTMUSI, ATPUOBEHTPUKYJSIPHBIN y3J0BON
PHUTM, JKETYIOYKOBAST TaXUKAP/ANSI, CMEIIEHNE CETMEHTa
ST BBepx u nosiienue 3ybia OcGopHa — | wave, a npu
temrieparype 29°C — 28°C pesko Bo3pacrtaer OIacHOCTh
pasBuTHs GUOPUIUIAIMU JKEJIYA0UYKOB CEpALa, KOTOpast
MOKET BO3HUKHYTD HE TOJHKO B THIIOTEPMUYECKOM TIEPUO-
Jie, HO U B TIpoliecce corpeBanus [6, 7].

B ycsioBusix riyGOKOM THIIOTEPMUK NEPBUYHON TIPHU-
YUHOI cMepTH siBjisieTcst ocTaHoBKa jibixanus [8]. TTo mepe
CHIKEHVST TEMIIEPATYPBI Tela BO3PACTAET CPOJICTBO TE€MO-
rJ1001MHA ¢ KUCIOPOJIOM, MIOBBILIAETCS BSA3KOCTb KPOBU, CHU-
JKAETCST HACOCHAST (DYHKITHST CEPATA M JIETOUHAsT BEHTUIISI-
1Us1, YTHETAETCSI aKTUBHOCTD JIbIXaTeJIbHBIX 1eHTPOB [8§, 9].

CiielyetT OTMETUTh, UTO TIPOBEIEHHBIE KOMILTIEKCHBIE
MCCIIEIOBAHUST HAPYIIEHUH CEPAEYHOTO PUTMA U IBIXAHUS
KacaroTCsl, MPEsKIE BCETO, KAPAMOTOTHIECKUX U MTYJTbMOHO-
JIOrUYecKuX GOJIbHBIX. Y MAIMEHTOB ¢ OCTPOl obmiel xo-
JIOZIOBOI TPaBMOM TOAOOHbIE MCCIEA0BAHUS ¢ IMHNYHBL. B
CBSI3U C 9TUM, 11€JIb JAHHOI pabOThl — BBISABJIEHUE 32aKOHO-
MEPHOCTEl U3MEHEHUsSI PUTMa CePALA U JbIXaHus1 y 60Jib-
HBIX C OCTPOI 06IIel XOI00BOI TPABMOM B TUIIOTEPMUYE-
CKOM ¥ PaHHEM TMOCTTUITOTEPMHUYECKOM TIEPUOaX
TIPE/ICTABIISIETCST BECHMa aKTyaTbHOI.

Marepuan u MeTObI

B uccrenosanme Briounsm 30 marmentos B Bo3pacTe oT 18
110 60 Jiet (3 rpyrrbt o 10 60JIBHBIX — € JIETKOIA, Cpe/iHelt 1 TsKe-
JIOW CTEMEHBIO TUIIOTEPMUH ), TOCITUTAJIU3MPOBAHHBIX B OT/E/IEHUE
peaHrMAaIK EHTPA TEPMUYECKOI TPABMBI TOPOJICKON KJIMHIYeC-
koit 6osbruiel Nel 1. Hurer B runiorepmuyeckom repuojge OOXT.
Ipymiibl GOMBHBIX HE OTJIMYAINUCD [0 MOJTY, BO3PACTY U Macce TeJla.

Introduction

Injury due to cold (IDC) occurs frequently in the
Siberian and Far North areas where it is defined as a
regional pathology. A significant mortality level due to
cold exposure is registered annually. According to Chita
Regional Forensic Bureau, 1472 persons died because of
cold injury during the period of 2001—2010 [1]. At present
the pathogenesis and thanatogenesis of IDC has not been
studied properly despite of numerous research works.

In acute IDC the temperature limits for the human
body are 24—26 °C. [2]. The course of this pathology
depends on the functional condition of the nerve centers
(deep brain structures, reticular formation of the brain
stem, sympathetic innervations centers) irritated by
deep receptors (concentrated in hypothalamus, thala-
mus, midbrain, medulla, and in the upper part of the
spinal cord), skin and mucosa thermal receptors and
those of the blood vessels [3]. It leads to vegetative sta-
tus disturbance revealed by the vegetative imbalance
and cardiac rhythm changes [4]. At the beginning of
exposure to low temperature, the changes in autonomic
tone type revealed by sympathicotonia are initiated.
Cardiac activity increases at the beginning of body cool-
ing and then gradually decreases with lowering of body
temperature up to 32—30 ° C. Marked bradycardia,
decreases of systolic blood pressure and minute and
stroke volumes are becoming evident [5, 6]. Various car-
diac rhythm disturbances occur when the body tempera-
ture falls to 30°C including sinus bradycardia, prolonga-
tion of PQ and QT intervals, prolongation of QRS
complex, T-wave inversion, emerging of U-wave. Atrial
fibrillation, atrioventricular nodal rhythm, ventricular
tachycardia are also developed. When the body temper-
ature is 29—28°C, a danger of ventricular fibrillation
sharply increases, which may occur not only during the
lowering of body temperature, but also during body
warming. The shift of ST segment and emerging of
J-wave are an evidence of cardiac fibrillation [6, 7].

Respiratory arrest is an initial cause of death in deep
hypothermia [8]. Since the body temperature decreases,
the oxygen affinity of hemoglobin as well as blood viscosi-
ty increases. Decrease of cardiac activity and pulmonary
ventilation is observed. It depresses the respiratory cen-
ters, pulmonary ventilation and reduces the blood oxygen
saturation and respiratory arrest [8, 9].

It is worth of noting that deep investigations of
the changes of heart rhythm concern predominantly the
pathology of cardiological and pulmonological profiles.
As for the investigations of marked impairments of car-
diac activity and respiration in patients with cold
injury, there are only some of them. Most of studies
dealing with the peculiarities of blood circulation in
cold injury consider only the periods of the localized
injury to body parts — peripheral cold injury. The pur-
pose of this study was to identify patterns of changes of
heart rhythm and respiratory changes in patients with
IDC of various severity.
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Ta6auua 1. OcHOBHbIE KIMHUYECKHE II0Ka3aTe M ALUEHTOB ¢ 0011eil ocTpoii X01010B0ii TpaBmoii (00XT).
Table 1. Main clinical parameters in patients with acute systemic hypothermia (IDC).

Main clinical parameters

Mild IDC

Moderate IDC Severe IDC

Rectal temperature (°C)

35.3 [34.2; 36.1]

33.6 [32.4; 35.0] 31.0 [30.1; 32.3]

Consciousness clear sopor coma [—II
Systolic arterial pressure (mm Hg) 136 [122; 145] 112 [101; 120] 75 [63; 88]
Diastolic arterial pressure (mm Hg) 98 [88; 104] 68 [60; 73] 33 [30; 38]
Heart rate (beats per minute) 102 [90; 122] 88 [65; 104] 52 [38; 66]
Respiration rate (breaths per min) 24 119; 27] 15 [12; 18] 11105 14]
Glycemia (mM/L) 4.2[3.3;5.7] 2.6[2.2;3.2] 1.7 [1.5; 1.8]

Note (npumeuanune): Main clinical parameters — ocHOBHbBIE KIMHITYeCKHEe TTOKa3aTesy; rectal temperature — Temieparypa Teja B Ipsi-
MOl KUIITKe; CONSCIOUSNess — CTeNeHb YTPATHI CO3HAHUS; clear — sicHoe; sopor — comop; coma — koMa; systolic arterial pressure — cucro-
JmyecKoe aprepuanbroe gasaenue; diastolic arterial pressure (mm Hg) — nuacronmnueckoe aprepuasnbhoe gasierue (MM pr. ct.); heart
rate (beats per minute) — yacrora cepednbiX cokpaiienuii (yu./Mum.); respiration rate (breaths per min) — yacrora apixanust (BLOXOB
B MunyTy); glycemia (mM /L) — yposens rimkemun (Mmoub/n); mild IDC — serkas crennb OOXT, moderate IDC — cpeansisi crernenn

OOXT; severe IDC — tsxenas crenieib OOXT.

Bo Bcex rpy1imax nccsie[oBaHus aKOroIbHOE OITbsTHEHUST INArHO-
crupoBasiu B 100% HabmoAeHN; B TPYINAX CO CPEIHEN U TsKe-
noit creniedplo OOXT — 1o 2 HaOMOeHUS ATTKOTOJIBHOTO OIIbsI-
HEHHMs B COYETAHWHU C YePerHO-MO3TOBOII TPaBMOil; B rpyiiie ¢
TSIKEJION CTEeNeHpio TUIoTepMuy — 1 HabJIoIeHne ATTKOTOIBLHOTO
OIbSIHEHUSI B COUETAHUHU C HHOTEHHDBIM IICUXOTHYECKUM PACCT-
poiictBoM. Kpurepun MCKIIOUEHISI 113 NCCIET0BAHNST: TyOEpKyIe3
JIETKUX, CaxapHbIil Anaber, KaxeKkcus pPasjuvHOil 3THOJIOrUH,
XOBJI, UBC, 3aboseBatust COCYI0B, PEBMATU3M C TIOPAsKEHIEM
CepAIa, TPeMOPOU/IHbIE HAPYIIEHHSI CEPIEYIHOTO PUTMA, HCXOHOE
ymaenne natepBaia QT, octpoe HapyleHe MO3rOBOTO KpOBO-
06pallleHus, CETnCcuc, XPOHNYECKasr aIKOTOIbHAST MHTOKCUKAIIHSI.
[Ipo10/KUTENIBHOCTD JIOTOCITUTAIBHON THIIOTEPMUH COCTABJISIA
10 4 vacos. /luarnos un crenens Tskectn OOXT ycranasiuBa-
JIFCh HA OCHOBAHWHU KJIWHUYECKOIT KaPTUHbI 3a00I€BAaHUS U OTle-
HuBasmch 110 mkane Cuzonenko B. A., 2010 [1] (taba. 1).

Jlig uccsesioBaHust pUTMa U 3JIEKTPUYECKON TIPOBOIMMOCTH
Cep/iIa y MOCTPAJABIINX B THIIOTEPMUYECKOM U PAHHEM MOCTTHIIO-
TEPMIYECKOM TEPHOZIAX OCTPOI OOIIell XOTOMOBONH TPaBMBI FIC-
[0JIb30BAJIN  JTIEKTPOKAPAHOrpauio BBICOKOTO pas3pelieHus 110
XoJaTepy B TeueHUe MepBhIX 24-4acoB. [1JIst 9TOro MpUMEHsIITH HOCHU-
MBbIii TIOPTATHBHbIN KAPJAMOPETNCTPATOP — aIapaTHO-TIPOrPaMM-
ubiii kKomiieke «Kapaunorexauka-04» — Vs 3419. OKT perucrpupo-
Ban B 12 OGIIENPUHSATHIX OTBEIEHUSIX 1 OTBeleHNsX 10 DpaHKy.
JLu1s1 iceaietoBanyst IbIXaH U BBITOJIHSIIN peorHeBMorpammy. Dop-
MHPOBaHNE KJINHUYECKOTO 3aKJIIOYEHUs IPOBOINIIN TI0 JIAHHBIM
xoarepoBckoro mouutopupoBanus [10]. Ilamuentam mpumensin
PECIMPATOPHYIO TePAINIO, MH(MY3UIO TEILIBIX PACTBOPOB, BBE/IEHNE
[JIIOKO3BI U Ba30IpeccopoB (1Ipu runotonun). B cayuae octanoBKu
CEPIEYHOIT IeSITETHOCTH BBITIOHSIIN PEAHNMAIIMOHHOE TI0COOHE B
cootBercTBIN ¢ pekomeHarmssvu ECP (2010).

PaCI_HI/I(prBKy 1 aHaJIN3 IOJIYYCHHBIX JJAHHBIX ITPOBOJANJIN C
nomotipio mporpammbl KTResult 2, Bepensa 2.4.143. Cratuctuye-
CKy10 06pabOTKY TAHHBIX BBITIOIHSIN METOAMH HeTlapaMeTprye-
CKOIl CTaTUCTHKU C UCHOJb30BaHueM Kpurtepus Manna- YuTHu
JUISL KOJIMYECTBEHHBIX TTOKas3aTesell, kpurepus xu-kBaapar [lup-
COHA — JUUISI KAYeCTBEHHBIX. PacueTsl OCYIECTBIISIN ¢ OMOIIBIO
nporpamM SPSS 11.0 u Statistica 7.0 [11]. YucnoBsle panHble
[IPe/ICTaBJIEHbI B Bujie Mefuanbl [25; 75 nepuentusnb|. CraTucTu-
YeCKH 3HAUMMBIMU PA3IMunsl MoKa3aTeJaeil B UCCIIe/lyeMbIX IpyTI-
nax cyutaarch npu yposue p<0,05.

PesyibraThl U 00CyK/IEHAE

[Tpu omenke cpemreit YCC n mmpragHON TUHAMUKI
BBIABIISIIN TaxuKapzanio 10 102 [90; 122] yrapoB B MUHYTY
U CHIDKEHWe TIpKaaHoro nHmekca 1o 105 [88; 125]% y 10
narueHToB | rpymmer. Y 6 marmenTos 11 rpynmer otmevammn
taxukapzauio 10 91 [83; 104] ynapa B MUHYTY CO CHUKEHU-

Materials and Methods

The study included 30 patients (18—60 years old) subdivided
into three groups of injured patients, 10 patients per group, with
mild, moderate and severe course of IDC hospitalized in Intensive
Care Unit (ICU) of Regional Thermal Injury Center of the First
city clinical hospital of the Chita city. Groups did not differ in age,
gender and body mass. In a group with a mild hypothermia in 100%
of cases the alcohol use was defined; in patients with moderate and
severe IDC two cases/each group with alcohol use combined with
brain trauma were diagnosed. Excluded from the study were
patients with tuberculosis, diabetes mellitus, chronic obstructive
pulmonary disease (COPD), ischemic heart disease, cachexy of dif-
ferent etiology, vascular disorders, neuritis, rheumatism, premorbid
alterations of the heart rhythm, acute impairment of the cerebral
circulation, sepsis. Pre-hospitalization period was established as up
to four hours post-hypothermal insult. The severity of IDC was
estimated on the basis of V.A. Sizonenko scale [1] (Table 1).

The method of electrophysiological high definition instru-
mental diagnostics, the ECG Holter monitoring was employed to
study the heart rhythm and observe the cardiac activity. The
observation lasted for 24 hours. For these purposes a portable car-
diorecorder for daily recording of ECG «Kardiotekhnika-04» Vs
3419 was used at a ECG data were routinghly recordered in 12
abductions [10]. Patients were receiving respiratory therapy, infu-
sion of warm solutions, glucose solution and vasopressors as need-
ed in hypothony. In cases of cardiac arrest the resuscitation proto-
col and recommendations of ECP (2010) was employed.

The interpretation and analysis of the data was were assist-
ed by the program CTResult 2, version 2.4.143. Statistical treat-
ment of all data was perfomed with the aid of non-parametric sta-
tistics using Mann-Whitney criterium for quantitative indices
and Chi-square for qualitative indices. Data were computed with
the aid of SPSS 11.0 and Statistica 7.0 programs [11]. The numer-
ic data were presented as medians (Me) and [25, 75 percentile].

Results and Discussion

Tachycardia up to 102 bpm [90, 122] and a decrease
of circadian index up to 105% [88, 125] were revealed in 10
patients of the group 1. Tachycardia was 91 bpm [83, 104]
in 6 patients of the group 2. Circadian index decreased up
to 116% [98%, 133%]. Normocardia (77 bpm [65, 85]) and
a decrease of circadian index (150% [122%, 176%]) were
revealed in 4 patients of the group 2. Difference between
the daily heart rate and circadian dynamics in patients of
the and groups 1 and 2 was significant (P=0.039 and
P=0.02, correspondingly.
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Tabauua 2. HapyuieHust putMa U npoBoAUMOCTH cepaua y nanuentos ¢ OOXT.
Table 2. Alterations of cardiac rhythm and conductivity in IDC patients.

Alterations of cardiac rhythm and electrical conductivity

Mild degree  Moderate degree Severe degree

Migration of supraventricular pacemaker
Supraventricular extrasystoles
Paroxysmal supraventricular tachycardia
Paroxysmal atrial fibrillation

Ventricular extrasystoles, 2-grade (Ryan)
Ventricular extrasystoles, 5-grade (Ryan)
Idioventricular rhythm

Asystole

+
+

+ o+ o+ o+ o+
I

+

Note (npumeuanue): Alterations of cardiac rhythm and electrical conductivity — napymiennst puT™a u 2JI€KTPHYECKOI TPOBOANMOCTH
cepaita; migration of supraventricular pacemaker — Murpanust HaKeIyI0UKOBOTO BOAUTENS pUTMa; supraventricular extrasystoles —
OJIMHOYHbIE U MAPHbIE HAKELYIOYKOBbIe SKCTpacucToubl; paroxysmal supraventricular tachycardia — nmapokcusambl HajiKe Ty 109KOBOI
taxukapauu; paroxysmal atrial fibrillation — napoxcusmbr pubpusisiinm pegcepaunii; ventricular extrasystoles, 2-grade (Ryan) — xe-
JIy/IOUKOBBIE AKCTPACUCTObI 2 Tpafianiuu o Ryan; ventricular extrasystoles, 5-grade (Ryan) — Kesy104KOBbIE 9KCTPACUCTOIIBI 5 TPajia-
uu 1o Ryan; idioventricular rhythm — wauoBenrpukyasapublii puts; asystole — acucrosust; mild IDC — nerkas crennp OOXT, mod-
erate IDC — cpennssa crenienb OOXT; severe IDC — tsrenas crenmens OOXT.

em mmpkaaHoro nHmekca 10 116 [98; 133]%. ¥ 4 manumen-
TOB 3TOI JKe TPYIIIBHI — HOpMOKapamio 77 [65; 85] yaapos
B MUHYTY U TIOBBIIIEHNE IIPKAAHOTO HWHAeKca 10 150 [122;
176]%. Borasasnu pasuuiy 1o cpeanecyrouroit YCC u
nnpkagHoi quHamnke Mexxay I n I rpymmamm: p=0,039 n
p=0,02 cooTBETCTBEHHO.

¥ 8-u nanmenros 111 rpymibt peructpuposasiu Gpau-
kapzanio 710 49 [38; 58] ynapoB B MUHYTY U TOBBITIEHIE TIHP-
kajiHoro uHaekca o 210 [185; 223]%, B To e Bpems y 2-X
TIAIeHTOB IAHHON TPYTIIIBI OTMeYaI HopMoKapauio 63, 66
VIApOB B MUHYTY € TIMPKaAHbIM uHaekcoM 151, 156%. Taxmm
obpaszom, 1ipu Tskesnon OOXT BBIABASIN CKJIOHHOCTh K
6pamnkapann (p=0,015) 1 yBeMIEHNTO TNPKATHOTO UHCK-
ca 1o cpaBHeHHIO co cperneil crenenpio OOXT (p=0,04).

Murpaiuio Ha/KeayI04KOBOTO BOJUTENSI PUTMA
BBISIBUJIN Y 3-X TAIMEHTOB | rpymimbl. Y 3-X MaeHToB ¢
JIETKOH  (DOPMOII THUIIOTEPMUU PETHCTPUPOBATN TAKIKE
OJIMHOYHBIC U TAPHBbIE HAJ/KETYI0YKOBbIe (CHHYCOBBIE,
MpeICeP/HbIE) HKCTPACUCTONBI. Y TOCTPAJABIINX CO
cpenneit u Tsikenoin crenenbilo OOXT BisiBUIIM TIPO-
rpeccUupoBaHMe HApyHIEHWH PUTMA U 9JIEKTPUYECKOI
MPOBOJIMMOCTHU CEPJilla TI0 Mepe BO3PACTAHUS TUIOTEp-
MUK MUTPAINS HAJIKEJTYJOYKOBOTO BOJUTEJS PUTMA,
OJIMHOYHBIE M TIAPHbIE HAJKEJYI0UKOBBIE HKCTPACHCTO-
Jibl (CUHYCOBBIE, TTPEJICEP/IHBIE), TTAPOKCU3MBI TTPE/ICEP/I-
HOH TaxwKapAn# (C 4acTOTOH CepAeYHBIX COKpPANeHUH
or 140 no 180 B MuHyty), pubpusIsALUs Tpeacepauii
(6panucucTosnueckoii (hopMbl IIUTETBHOCTBIO OT 30 cex.
o 1.5 9acoB ¥ 9aCTBIM PEIUINBUPOBAHNEM ), JKETYT0U-
KOBBIE 9KCTPACUCTOJBI 2, 5 Tpaganuu mo Ryan. ¥ 4-x ma-
IIUEHTOB C KPUTUUYECKOH TUroTepMueii Ha poHe TUIIOTO-
HUU u WHOY3UH Ba30IPECCOPOB PErUCTPUPOBAIHI
WUJIMOBEHTPUKYJISPHBIN PUTM C IIEPEXOJIOM B ACHUCTOJIUIO.
Hapymienusi putMa 1 a9JeKTPUUYECKOH MPOBOAUMOCTH
cepala, OOHApysKEHHbIE Y MAIMEHTOB C Pa3JIMYHOI cTe-
nenpio Tsskeetn OOXT, npusegennr B Tab. 2

BoisiBun ypsmmuenue xoppurupoannoro QT-un-
tepBaia cseiie 450 Mc y 4 manmentos I rpymmst 8 50 [34;
66]% Bpemern, y 7 manmentos 11 rpymmsr B 80 [58; 90]%

Bradycardia up to 49 bpm [38; 58] and an increase of
circadian index up to 210% [185%, 223%] were revealed in
8 patients of the group 3 whereas normocardia of 63—66
bpm and circadian index of 151—156% were determined in
two patients of this group. Therefore a clear trend toward
bradycardia and circadian index increase were revealed in
patients with a severe acute general cold injury compared
to the patients with a moderate disease (P=0.015 and
P=0.04, correspondingly).

Sinus rhythm with pacemaker migration was
revealed in three patients with mild IDC. The abnormal
number of supraventricular arrhythmias was also identi-
fied in three patients of this group. In all patients with
moderate and severe forms of the disease various heart
rhythm disturbances were associated with progression of
other disorders, such as pacemaker migration, abnormal
number of supraventricular arrhythmias (single, pair),
ventricular tachycardia paroxysms, paroxysms of atrial fib-
rillation of a tachysystolic form combined with sinus
rhythm, monomorphic ventricular 28d Ryan grade
extrasystoles, ventricular 5th Ryan grade extrasystoles
were determined. Idioventricular rhythm transitting to
asystole was revealed in four patients with a severe acute
general cold injury (Table 1).

Corrected QT-interval prolongations for more than
450 ms were revealed in 4 patients in group 1 of 50 [34; 66]
time%, 7 patients in Group 2 of 80 [58; 90] time%, and in 9
patients of group 3 during the whole observation period
that was more often than in patients of groups 1 and 2
(P=0.019 and P=0.033, respectively.. There was an alter-
ation of T-waves in three patients in group 1 during 5 [4;
8]% of the time, in three patients in group 2 — 10 [6; 12]%
of the time and in 6 patients in group 3 — 15 [11; 18]% of
the time. In patients of group 3 alteration of T-wave
observed more frequent compared to groups 1 and 2
(P=0.015 and P=0.041, respectively.

A reduction in a heart rate variability (SDNN <100
ms) was found in three patients with a mild degree and in
six patients with a moderate degree of IDC. Significant
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Puc. 1. Buza u o61uiee KOIMYECTBO aPUTMUIA, U3MEHEHHUS 3K eNyI04K0BOro komiuiekca QRST, perucTpupoBaHHbie y GOJIBHBIX C Pa3iny-
Hoii crenenbio TskecTn OOXT.

Fig. 1. Arrhythmia types and alterations of QRST complexin patients with IDC of various severity.

Note (npumeuanue): Mild IDC — serkas crenib OOXT; moderate IDC — cpennsist crenenb OOXT; severe IDC — Tskesnas cTeleHb
OOXT: tachycardia — cunycosast Taxukapzaus; normocardia — Hopmokapaust; bradycardia — cunycosas 6pagukapaust; arrhythmias —
Hapyuenust putMma; asystole — acucrosust; QT prolongation — ymmnenne QT, T — wave alternation — ansrepuanus Bosmsl T; reduction

of variability — cauxenue Bapuabensroct; LVP (late ventricular potentials) — ITTIK (1103/1H1€e MOTEHIUAIIBI JKETYI0OYKOB).

Bpemenn n 'y 9 marmmenTtos 111 rpymms! Ha mpoTskeHNN Bee-
ro nepuoia HabJoIeH s, uTo vaie, yem B I u 11 rpynmax
nccaenoBarmst: (p=0,019) u (p=0,033) coorBeTcTBEHHO.
Aussreprartimio Bosusl T BeIABUIN B Tevenue 5 [4; 8]% Bpe-
Menn y 3-x manwmentos I rpymms, B Tederne 10 [6; 12]%
Bpemern — y 3-x manumenToB II rpymmst u B 15 [11; 18]%
BpeMmenu — y 6-n manmentos 111 rpynmer. ¥ nanuentos 111
TPYIIIBI Yalie OTMeYaIn albTePHAINIO T-BOIHEL IO CPaB-
Henwio ¢ I (p=0,015) u 1T (p=0,041) rpymmamn.

YeranoBuim CHUKeHHE BapHaGebHOCTH CepIedHO-
ro putma (BCP) (SDNN<100 mc) y 3 marueHToB ¢ JTerKoit
CTENEHbIO, Y 6-11 MAIlMEHTOB CO CPEeHEH CTEIeHbIO U 3HA-
YUTEIBHOE CHUKEHNE BApUaOeIbHOCTH CEPACYHOTO PUTMA
y 10-n marmenToB ¢ Tsprenoii crerenbio OOXT.

Y manuenTos [II rpymmer yarme oTmevyanan cHUXKe-
nue BCP no cpasuenuio ¢ I (p=0,0049) u IT (p=0,0293)
IpyIITaMH.

[Mospame morennmansr xemaynoukos  (ITIIFK)
(TotQRS>114 mMc) obHApysKEHbBI Y 2 MAIMEHTOB CO CPe/l-
HeHl CTeneHblo M y 7 MallMEHTOB C TAXKEJIOH CTEeIeHbIo
OOXT (p=0,0246) Buz u obuiee KOJIUYECTBO apUTMHUIA,
M3MEHEHM JKeslyJoukoBoro kommaekca QRST, perucrpu-
posasmmxcst y 60bHbx ¢ OOXT, B 3aBrCHMOCTH OT CTe-

reduction in heart rate variability was noted in 10 patients
with severe acute general cold injury. In patients of group
3 a decrease of HRV was more frequently observed than in
groups 1 and 2 (P=0.005 and P=0.029, respectively) d.

Ventricular late potentials (LVP) (TotQRS> 114ms)
were found in two patients with moderate ASH and in
seven patients with severe IDC (Fig. 1, P=0.025). The
types, numbers of arrhythmias and alterations of QRST
complex depending on the severity of IDC in patients are
shown as a percentage in a Fig. 1.

Patients with IDC displayed breathing respiratory dis-
orders including the episodes of apnea/hypopnea
Apnea/hypopnea index (AHI) was 6 [4; 9] in patients of group
1,10 [8; 14] in group 2 and 20 [16; 24] in patients of group 3.
The differences in frequency of episodes of apnea / hypopnea
between groups 1 and 2 and between groups 2 and 3 were sig-
nificant (P=0,047 and P=0,023, respectively) (Fig. 2).

Changes in a heart rhythm is a universal rapid
response of the human body to any exogenous signals
mainly implemented through the influence on the sinoatri-
al node of the pacemaker system of the heart [12]. Cardiac
rhythm regulation appears to be the multilevel one com-
bining intracardiac and extracardiac mechanisms. The
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Tpasma. Kposonoreps

IIEHN TSDKECTUTPABM, MIPEACTABJICHBI B IIPOIEHTHOM COOT-
HOIleHN! Ha puc. 1.

VY nanueHToB ¢ 0CTpoii 06IIel X0J010BON TPaBMOI
PEruCTPUPOBATH HAPYIIEHUS AbIXaHUs, XapaKTePHbIE /IS
SMHU30/I0B aITHO3/TUIIOIHO3. VIH/eKC alHO03/TUIIOIHO?
(MAT) cocrasui: 6 [4; 9] — B I rpynme, 10 [8; 14] — Bo 11
rpynre, u 20 [16; 24] — B rpymne ¢ KpUTHUECKOH THIIOTEP-
Mueil. BeisiBiena pa3aniia mo 4acToTe aNM30/10B alTHO3 /TH-
nornod mexkay I u Il rpynmamu (p=0,047) u mesxay 11 n 111
rpynmnamu cootBeTcTBeHHO (p=0,023) (puc. 2).

Wsmenenune putMa cep/iia — yHUBEPCAIbHasl peak-
5T OPraHu3Ma B OTBET Ha JII060e HK30TEHHOE BO3/EHCT-
BHe, IPENMYIIECTBEHHO peasnsyeMas 3a cueT BINSHUI Ha
CUHOATPUATIBHBIN y3es cepieunoi mbimist [12]. V3Bect-
HO, 4TO PEryJISAIUs CEepP/IeYHOr0 PUTMA SABJSETCS MHOTO-
YPOBHEBOH, BKJIIOUAOIIEHl MHTPA- U 9KCTPAKapAUaIbHbIE
MeXaHU3MBI. BeIcImii KOHTYP yIIpaBIeHUS MOXKeT BO3/ieli-
CTBOBATh KaK HEHPOHAJIBHO (Uepe3 BereTaTHBHYIO HEPB-
HYIO CHCTEMY ), TaK ¥ TYMOPAJIBHO, TOCPEICTBOM CTHMYJISI-
MU BBIOPOCA B KPOBH KATEXOJAMUHOB ¥ IPYTHX TOPMOHOB
[13, 14]. BosBIINHCTBO UMITYJILCOB € Nepudepun, 10X/
JI0 TaJlaMyca, BBI3BIBAIOT OTBETHYIO PEAKINIO Yepe3 TUIIO-
Tasamyc. Bosnukaer unreHcuBHOe pasjipaskeHue IHIIOTa-
JIAMUYECKHUX sijiep, 00yCIOBIUBAIOIIEE MOCTATPECCUBHYIO
BETeTaTHBHO — 9HJOKPUHHYIO OTBETHYIO PEAKIINIO: BBIJE-
JleHue TOPMOHOB 3ajiHell 70 Tunodusa, MOBLbIICHUE
YPOBHSI KaTeXOJTaMIHOB B KPOBH, UTO Be/leT K N3MEHEHHIO
JaCTOTHI CEPIEYHBIX cokpartienuii [15, 16].

B pesyabrare ucciezoBaHus yCTaHOBIJIEHO, YTO 110
Mepe BO3PACTaHUsT CTEMEHN TSIKECTH OCTPO 001Iieit X01o-
JIOBOI TPaBMBI, Y MOCTPAJABIINX CHIDKATIACH YaCTOTA Cep-
JICYHBIX COKpAIIeHUI 1 BO3pacTal MUpKagHbIi nHekc. C
YBEJMUCHUEM CTElleHW TMIIOTEPMUH, Y IAIMEHTOB BBISAB-
JISIU IPOTPECCUPOBAHIE HAPYIIEHUI pUTMA U dJIeKTpude-
CKOII IPOBOJMMOCTH CEePAlla: OT MeHee OIACHBIX (MUIpa-
s pHUTMa,
HA/[KEJTyI0YKOBbIE 9KCTPACUCTOJIBI) 10 JTeTAJIbHBIX (UIHN0-

HaJKETYT0IKOBOTO BOJIUTEJIA
BEHTPUKYJISIPHBII PUTM, aCUCTOJIMS ). SHAYUTETIBHOE CHU-
JKenne BapuaGeNbHOCTH CEPAECYHOTO PUTMA, TOSBICHUE
MO3HUX TTOTEHITHAJIOB JKETYI0IKOB, TETPECCHUTO ABIXAHUS
yale oTMevaiu y OOJIbHBIX ¢ TSKEJI0i GopMoii rumnorep-
MUU. HO BC61>'I BUANMOCTH, HapyH.[eHI/IH pI/ITMa Cepz[ua n
JIBIXaHMS TPU 001el XOT00BON TpaBMe MMEIOT MPSIMbIE 1
KOCBEHHbIE B3aMMOCBSI3H, PEATN3yeMbIe Ha PA3TNIHBIX Pe-
(h1eKTOPHBIX W PeryJsTOPHBIX YPOBHSX. BosHukaiome
HAPYIIEHVST PUTMA 1 9JIEKTPUUECKOT TIPOBOIMMOCTH CEPJI-
11a y TAIMEHTOB C THTIOTEPMUEH OTPAKAIOT TSIKECTH MATO-
JIOTHH, a WX MPOTPECCUPOBAHUE SIBJISIETCST MAPKEPOM He-
OHako, BO3MOJKHO,
YCTAHOBJIEHHBIE HAPYIIEHUS OTPEIENSIOTCS He TOJHKO

6MaronpuATHOTO  MCXOJA.
CTEIICHbIO TUIIOTEPMUH, HO 1 MHOJKECTBOM TTPOYNX CI)aKTO-
POB, HIMPOKOTO BCTPEUAIOIIUXCS Y JaHHOW KaTeropuu
60]II)HBIXI AJIKOTOJIbHBIM OIIbAHEHHEM, ‘{CpeHHO-MOSI‘OBOﬁ
'l'leBMOI7Iy METOAUKaMU COTpeBaHUA, MEANKAMEHTO3HbIM
BO3/IEHICTBIEM, XPOHMUYECKOH MaTOJIOTHEN ceptia.

BwMmecTe ¢ T€M, HYKHO IIPpU3HATh OTCYTCTBUE B Ha-
crosIee BpeMsa HeoOX0ANMOTo 00beMa CBEJCHMIT 0 Me-
MUKaMEeHTO3HOW KOPPEeKINN JaHHOTO COCTOsIHUA. V3me-
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=
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Puc. 2. Muaekc annos/runontod (UAT) y 6oababix ¢ OOXT, B
3aBUCHMOCTH OT crenenn Tskectn OOXT.

Fig. 2. Apnoe/hypopnoe index (AHI) in patients with IDC
depending on severity of the disease.

Note (npumeuanue): AHI, points (Less than 5 — norm; 5—14 — mild
degree of respiratory disorders; 15—29 — moderate degree of respira-
tory disorders; > 30 — severe degree of respiratory disorders) — AT
(Menee 5 — nopma; 5—14 — nierkas crenenb; 15—29 — cpesist cre-
[IeHb HapyIIeHust Ibixanust; 6osee 30 — TspKemas CTeleHb HapyIiie-
must gibixanus ); mild IDC — serkast crenmnb OOXT; moderate IDC —
cpensis crenieib OOXT; severe IDC — tsikenast crenienb OOXT.

supreme control loop includes both neuronal (through the
autonomic nervous system) and humoral (due to the dis-
charge of catecholamines and other hormones into the
blood) regulatory mechanisms [13—14]. Most of the
impulses reaching thalamus cause the response through
hypothalamus. The intensive irritation of hypothalamic
nuclei causes hormone excretion from the hypothysis pos-
terior lobe and increase of catecholamine levels in blood.
This may result in a heart rate increases [15—16].

The perfomed study demonstrated that with increas-
ing severity of IDC post-trauma, patients experienced
decreased heart rate and increased circadian index. With
increasing degree of hypothermia, the progression of
arrhythmias and electrical conduction of the heart were
detected, from less dangerous (supraventricular pacemak-
er migration, supraventricular arrhythmias) to lethal
(idioventricular rhythm, asystole). A significant reduction
in a heart rate variability, the occurrence of ventricular late
potentials, respiratory depression became more common in
patients with IDC. Apparently, cardiac arrhythmias and
breathing with the common cold injury have direct or indi-
rect relationship, implemented in various reflex and regu-
latory levels. Emerging arrhythmias and electrical conduc-
tion of the heart in patients with hypothermia reflect the
severity of diseases, and their progression is a marker of
poor outcome. However, perhaps these alterations are
determined not only by the degree of hypothermia, but
also by a variety of other factors that are commonly found
in these patients and include alcohol intoxication, trau-
matic brain injury, rewarming techniques, medication
exposure, chronic heart disease.

At the same time, we must recognize the current lack
of the required amount of information about drug correc-
tion of this condition. Changes in sensitivity of the recep-
tor apparatus, properties of biological membranes, the
activity of enzyme systems of the body determine the dubi-
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HEHWUS YYBCTBUTEJIBHOCTH PEIENTOPHOTO amlapara,
CBOMCTB GuoMeMOpaH, aKTUBHOCTU (PEPMEHTHBIX CHUC-
TeM OpPTaHM3Ma OTPeIeNII0T COMHUTETbHOCTD TPAAUIIN-
OHHOH JIEKapCTBEHHOHN Tepamnn HapyIIeHWH cepaeaHoi
NeITeIbHOCTH, BBISIBICHHBIX Y TTAIMEHTOB C KPUTHYEC-
KOH TUTIOTepMUEH.

Kax caezncrBue, 3aTpyansercs nNpuMeHeHHUE ajieK-
BATHBIX MTO/IXO/I0B K YCTPAHEHUIO KU3HEYTPOSKAIONINX Ha-
PYyIUIEHUT, BO3HUKIIKX Y GOJNBHBIX C TsKeN0i (popmMoii Tu-
MTOTEPMUH.

BorisiBennble HapyIIeHUsT cepAeyHON W JBIXATesb-
HOII ZIESITEJIBHOCTH Y TIAIIMEHTOB ¢ OCTPO 00Ieil X010/10-
BOH TPaBMOI1 ITPOTPECCUPYIOT 110 MEPE BO3PACTAHUS €€ TSI~
JKeCTH W B CJydae KPUTHIECKONW TUTOTEPMHUU MOTYT
TIPUBECTH K JIeTATbHOMY MICXO/TY.

BoiBoasl

1. ¥V manueHToB ¢ JIETKOI CTEeIeHbIO TSIKECTH OCT-
poil o6miel XOM0A0BOI TPaBMbI B I'MIIOTEPMUYECKOM U
paHHeM ITOCTTUIIOTEPMHUYECKOM MEPUO/IaX PErUCTPUPYET-
cst cunycoBast Taxukapaus go 102 [90; 122] ynapos B mu-
HYTY CO CHIJKEHHEM IMpKaaHoro muaexca no 105 [88;
125]%. Y GosbHBIX ¢ TSKET0H HOPMON MUIIOTEPMUN OT-
MeuaeTcst cuHycoBas Opaaukapaus 10 49 [38; 58] yaapos
B MUHYTY C TIOBBIIIEHHEM IIHPKAZHOTO nMHAekca 1o 210
[185; 223]%.

2. Tlo mepe Bo3pacTaHus CTENEHH TSKECTH OCTPOI
o01eil X0J010BON TPAaBMBbI, Y TOCTPAAABIINX B TUIIOTEP-
MUYECKOM M PAHHEM MOCTTUIIOTEPMUYECKOM TIEPHO/IaX pe-
THCTPUPYIOTCS HAPYIIEHUS JIEKTPUUIECKOI TIPOBOANMOC-
TH Ccep/iia: yJInHeHne koppuruposannoro QT-unrepsana
cBbiiie 450 Mc, Bo3pactaHue IPOIeHTa BPEMEHN ajibrepHa-
muu BosiHbl — T u QT-unrepBasna IKI. Boisgsisiercs npo-
rpeccupoBaHye HapyIIeHuil pUTMa Cep/Iia OT MeHee orac-
HBIX /IO JIETAJIbHBIX.

3. Tlo Mepe Bo3pacTaHus CTEIIEHU TSKECTH OCTPOI
00111eii X010/10BO#i TPaBMbI, Y MAIMEHTOB B TUIIOTEPMUUEC-
KOM M PaHHEM TOCTTUIIOTEPMUYECKOM TT€PUO/IaX YCTAHOB-
JIEHO CHUKeHUE BapuabeJSbHOCTU CEPAEYHOro pUTMa
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ousness of traditional drug therapy of cardiac activity
detected in patients with critical hypothermia.

As a result, the limitations occur in implementing
adequate approaches to the elimination of life-threatening
disorders that arose in patients with severe hypothermia.

The described disorders of the heart and respiratory
activity in IDC patients are progressing with increasing of
its severity, and in the case of critical hypothermia might
lead to death.

Conclusion

1. In patients with mild IDC and alcohol intoxica-
tion during hypothermia in the early post-hypotermia
periods the sinus tachycardia occurs (up to 102 [90; 122]
beats per minute) accompanied by a reduction of circadian
index to 105 [88; 125]%. In patients with severe hypother-
mia sinus bradycardia is defined (up to 49 [38; 58] beats
per minute) that is accompanied by increasing the circadi-
an index to 210 [185; 223]%.

2. With the increasing severity of ASH, patients
affected in the hypothermia and early post-hypothermia
periods the alterations of the electrical conductivity of the
heart became evident and include the lengthening of a cor-
rected QT-interval of more than 450 msec, increase in the
percentage of time of a wave alteration — T- and QT-inter-
vals on the ECG. The progression of cardiac arrhythmias
in IDC patients from less hazardous to the death threaten-
ing revealed.

3. With the increasing severity of the IDC in
patients in the hypothermia and early post-hypothermia
periods a decrease in a heart rate variability (SDNN < 100
ms), an increases in both the incidence of ventricular late
potentials (Tot QRS > 114 ms) and episodes of apnea /
hypopnea became evident.

(SDNN < 100 mc), yBesauueHre 4acTOThl BOSHUKHOBEHUST
MO3/THUX TTOTEeHINATOB keTy109KkoB (TotQRS > 114 mc) n
3TN30/[0B AITHO?/TUIIOITHO?.
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