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Ifeas pa6omovr — yTOYHUTH NPUYMHBI OBBILEHUS] U AMHAMHUKY T€MIIEPATYPbI TeJla B 3aBUCHMOCTH OT BH/Ia MHCYJIBTA U HAJIU-
YHsI WM OTCYTCTBHSI THOMHO-BOCIQIMTENBHBIX OCI0XKHeHuil. Mamepuavt u memoowi. IIpoBesieH peTpOCHEKTHBHDIN aHAIU3
ucropuii 6oe3nu 211 BPUKUBUIMX ¥ YMEPIIHX MAIMEHTOB C OCTPHIM HApPYIIEHHEM MO3TOBOTO KPOBOOOPAIEHHS B BO3pacTe
38—87 ner. U3amMeHeHus TeMnepaTypbl y OOJIbHBIX PA3HBIX IPYIN U MOATPYII OLEHUBAJM 10 TEMIIEPATYPHBIM KPHBBIM 32 BCE
BpeMsi IpeObIBaHMsI MAUMEHTOB B cTanuonape. OueHnBaIM Takue NapaMeTpbl, KaK HAYajo runeprepMun (4ac), NpoJoJKu-
TeJIbHOCTh THIEPTEPMHHU (CYTKH ), NIPOIOJIKHTENBHOCTD TUIIEPTEPMHH (YaC), IPOJOLKUTEILHOCTh HEKYIHPY€EMOii runeprep-
muu (yac). Beau yuer cTpyKTyphbl M KOJIHY€CTBA THOWHO-BOCTIATUTEIBHBIX OCIOKHEHHH Y Kax10ro 001bHo0ro. Pesyavmanot.
Cratbsi NOCBSNIEHA PETPOCIEKTUBHOMY aHAIM3Y TEMIIEPATYPHONH PEAKIUH Y BbIKUBIIMX M yMePUINX GOJbHBIX ¢ HH(DAPKTOM
mo3zra (IM) u BHyTpuMo3roBbiM kpoBousiusinneM (BK). Ilpeacrasiensl n3amMeHeHust TeMnepaTypsl Tejla B 3aBUCHMOCTH OT
BH/Ia UHCYJIBTA U HAJUYHS WA OTCYTCTBHS THOHHO-BOCHIAJUTEIBHBIX OCJIOKHEHHMIT, TAKUX KaK ITHEBMOHHS, MEHUHIUT, THO-
HbIii TPaXeOOPOHXUT U JIp. YTOUHEHbI OCHOBHBIE IIPUYMHbI THIIEPTEPMUM IPH MHCYJIbTE. Bbi60dbt. Tuneprepmus Hebaaronpu-
SITHO BJIMSIET HA UCXOJI HHCYJIBTA; YBEJIUYMBAET CPOKH NPeObIBaHNs OOJBHBIX B CTAI[HOHAPE HE3aBUCUMO OT BH/IA UHCYJBTA.
IIpuunHO¥ pa3BUTHSI TUIIEPTEPMUH Y GOJIBHBIX C OCTPHIM HAPYUIEHHEM MO3TOBOTO KPOBOOOPAIEHHsI SBISIOTCS 0Yar MO3Io-
BOTO IIOBPE3K/ICHHS, KPOBb B JIMKBOPHOIi CHCTeMe, THOHHO-BOCHAUTE IbHBIE Ocn0kHenus. Kniouesvie cnoea. Tuneprepmus,
THOHHO-BOCHIAJIUTE IbHbIE OCJI0KHEHHs, MH(APKT MO3ra, HIIeMHYeCKHil HHCYJIBT, BHYTPHMO3rOBO€ KPOBOUSJIMSIHHE.

Objective: to clarify the causes and changes of body temperature in relation to the type of stroke and the presence or
absence of pyoinflammatory complications. Subjects and methods. The case histories were retrospectively analyzed in 211
survivors and deceased patients with acute cerebrovascular accident at the age of 38—87 years. In the patients from differ-
ent groups and subgroups, changes in their temperature were assessed from its curves during their hospital stay. Indicators,
such as initiation of hyperthermia (hours), duration of hyperthermia (days) and unrelieved hyperthermia (hours), were
estimated. The pattern and number of pyoinflammatory complications in each patient were taken into account. Results. The
paper deals with the retrospective analysis of a temperature response in the survivors and deceased patients with myocar-
dial infarction and intracerebral hemorrhage. It shows body temperature changes in relation to the type of stroke and the
presence or absence of pyoinflammatory complications, such as pneumonia, meningitis, purulent tracheobronchitis, etc.
The main causes of hyperthermia in stroke were elucidated. Conclusion. Hyperthermia affects negatively the outcome of
stroke and increases the length of hospital stay regardless of the type of stroke. In patients with acute cerebrovascular acci-
dent, the causes of hyperthermia are a focus of brain injury, blood in the cerebrospinal fluid system, and pyoinflammatory
complications. Key words: hyperthermia, pyoinflammatory complications, cerebral infarction, ischemic stroke, intracere-
bral hemorrhage.

BBenenne

Ocrpoe HapyleHne MO3TOBOr0 KPOBOOOPAIICHUS
SABJIACTCS aKTYaTbHOI 1 TPOTpeccupyIonieil MeIIKo-CoTn-
QJIBHOI TPOGIEMON 1 OCTAETCS O[HON M3 BE/LYIHX IPHINH
3a60JIeBaeMOCTH 1 cMepTHOCTH [1—4].

OpnuMm u3 (haxTopoB, BAUSIOMNX HA IPOTHO3 U HC-
XOJI MHCYJIBTA, IPOJIOJKUTEBHOCTD TIPEOBIBAHUST B CTAIH-
OHape 1 OT/eJICHUHN peaHNMallly ¥ MHTEHCUBHON Teparnun

Introduction

Acute cerebral blood circulation impairment is an
important and urgent medico-social problem, which remains
one of the leading causes of mortality and morbidity [1—3].

The main cause influencing the prognosis and out-
come of stroke, duration of staying in the in-patient and
resuscitation departments and intensive therapy units is
hyperthermia. In intensive care units fever is registered in
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(OPUT), asnsgetcs runieprepmus. B oTaeneHusIX wHTEH-
CHBHOU Tepanuu y OOJbHBIX ¢ MO3TOBBIM IIOBPEKICHHEM
Pa3MUIHON ITHOJOTHH TUTIEPTEPMUST PETUCTPUPYETCS B
40—70% cayuaes [5—7]. [Ipu undapkre mozra (M) ru-
neprepmust Berpedaercst B 18—61% ciaryuaes [5—8].

Otsrouiaoniee BIUSHUE TUIEPTEPMUK Y OOJIBHBIX C
UHCYJIBTOM Ha MCXOJL U TIPOTHO3 3a00JI€BaHMs, a TAKKE Ha
yBeJIMYEHNE CPOKOB MPeOBIBAHNUS B CTAI[OHAPE PaccMar-
pUBaeTCs Kak B 0030PHBIX CTAThsIX, TAK M B METa-aHAIN3aX
[5, 6, 9]. BoaBUTMHCTBO aBTOPOB BLICKA3BIBAIOT MBICITD O
MOBPEKAAIIEM BO3AECHCTBUM TMIIEPTEPMUN TIPU JTHOOOM
MOBPEKIECHNN TOJOBHOTO MO3Ta Yepe3 MEXaHW3Mbl Hapy-
[IEHUsT TEJOCTHOCTH TeMaTodHIehasIndeckoro Gapbepa,
CHUKEHUsT CTaOUIIbHOCTH KJIETOUHBIX MeMOpaH, Hapylie-
Hus paboThl hepmerToB U ap. [5, 9, 10]. OnHako g0 HacTo-
SITIETO BPEMEHU HEOCTATOYHO MU3YYEHBI TPIMIIMHHO-CIIE-
CTBEHHbBIE OTHOLICHHUST PA3BUTUSI TUIIEPTEPMUU Y OOIBHBIX
¢ uHCYyJIbTOM [9].

[lesb paboThl — YTOUHUTH PUYUHBI TIOBBILICHUS 1
JMMHAMUKY TEMIIEPATYPhI TeJIa B 3aBUCHMOCTH OT BHU/IA WH-
CyJIbTa M HAJMYMS I OTCYTCTBHST THONHO-BOCTATUTEh-
HeIx ocsoxkHenuii (I'BO).

Marepuanbl 1 METOIbI

ITpoBeeH PeTpoCIeKTUBHBII aHaxu3 ucToprii Gosesnn 211
MAIMEHTOB € OCTPBIM HAPYLIEHNEM MO3TOBOTO KPOBOOOPAIIEHUS B
Boapacte 38—87 ser (Tabu. 1). [lesenue manuenToB Ha TPYIIILI 1
MO/rPYTIIBI OTPaskeHo Ha puc. 1.

B uccnenoBanme BKIoYam 60IbHBIX TOIBKO B OCTPOM TIEPHOJIE
uHeyJbTa. [larmenToB, oCTyMIBIIIX ¢ OCTPBIM HAPYIIIEHHEM MO3I0-
BOTO KPOBOOOPAITIEHNST 3 IPYTUX CTAIHOHAPOB, TeM OOJIEE C IMEIO-
IINMUCST THOWHO-BOCHATNTEIbHBIMI OCJIOKHEHISIMH, HE BKITIOYAJIN
B HCCJIEIOBAHME, TAK KAK Y JIAHHBIX GOJIBHBIX OTCYTCTBOBAJIM JIAHHBIE
0 TEMTIEPATYPHON PEAKITNIT Ha HAYaTbHOM TePHojie 3a00TeBAHNSL.

Bepudmukanuio nncysasra npoBoamsin Ha ocHoBe IIpmkasa
Mumnszapasconpassutust PD or 01.08.2007 N 513 «O6 yrBeprke-
HUM CTAHAAPTA MEAUINHCKON TOMOIIH GOJBHBIM C WHCYIBTOM
(TIpy OKazaHWM CIEIUATN3NPOBAHHOI 1omortn)». KomimbioTep-
HYIO TOMOrpauio /Wi MArHUTHO-PE30HAHCHYIO TOMOTrpaduio
BBINOJIHSIN B 1—3-1 CYyTKH IIPH TIOCTYIIIIEHUHU B CTAIIMOHAP O/IHO-
KPaTHO U 110 TIOKa3aHUSIM — TIOBTOPHO.

Jlnist 0603HAYEHUS TIOBBIIIEHUS TEMIIEPATYPbI TEJIA UCIIOIb30-
By TepMuH «runeprepmusi>. B MBK-10 Ttepmunsr «rumeprep-
MUST», <JINXOPAJIKa» 1 «IIHPEKCHUsT» CBEJIEHbI BMECTE 1 [IPeJICTaBIe-
Hbl B oaHoi pyOpuke — R50.9. C 1enbio yao6eTBa cpaBHEHMs
rpy1 GOTBHBIX ¢ HHMDAPKTOM MO3Ta 1 BHYTPHMO3TOBBIM KPOBOW3-
JINSTHUEM 3a THHEePTEePMUIO TIPHHUMAIN 3HAUeHNe aKCHJLISIPHOI
temrepatypsi 3a 37,2°C [3, 7]. [lyist olileHKU TUTIEPTEPMUN UCTIOJIb-
30BaJTH OGIIEN3BECTHYIO /I7TsT BPAUel KIacCH(MUKAIIIIO TOBITIEHNST
TEeMIIEpaTypbl TeJIa 13 TPOIEIeBTUKI BHYTPeHHnX Gostesneii [10].

V3Mepennie akCUIUISIPHOI TeMItepaTypbl 1poBoauan 4—8
pa3 B cyTKH. V13 oIy 4eHHbIX oKa3aTerell TeMIepaTypsl BbIOUpa-
JI1 MAKCUMAJIbHOE 3HAueHUe, KOTOPOe M MCHOJIb30BAJIN JIS CO-
CTaBJIEHUsS] TEMIIEPATYPHBIX KPUBBIX 32 BCE BPeMsl TpeObIBAHUS
MAIMEeHTOB B CTAllMoHape. PerncTpariio TemMiepaTypsl IPOBO/U-
JIN ¢ TTIOMOIIBIO TipuKpoBaTHOro MouuTopa MIIP 6-03 «Tputon» ¢
HCIIOJIb30BAHIEM TeMIIEPATYPHbIX JATIUKOB.

[luddepentmanbuyio IUarHocTHKy WHGOEKIINOHHON TUIep-
TEPMUU OT HEHTPATBHOI IIPOBO/IIIIN 110 CJIE/IYIONNIM KPUTEPUSIM:
abCOJIOTHAS BEIMYMHA THIIEPTEPMUN, [IUKJIUYHOCTD TEMIIEPATYP-
HOIT peaxiny, aGeKTUBHOCTh AHTUITUPETUIECKO Tepannu, B3a-
MMOCBSI3b TEMIIEPATYPHOIl PEaKINU C THOWHO-BOCIIATUTEIbHBIMI
OCJIOKHEHUSIMHU, ITHAMUKA TeMIIEPATYPHON PeaKIny B 3aBUCHMO-
cTH OT nostBieHns nin cruxanns I'BO.

40—70% of patients with cerebral lesions of various etiolo-
gies [4—6]. In cerebral infarction hyperthermia occurs in
18—61% of cases [4, 7].

In patients with a stroke the complicating effect of
hyperthermia on the outcome and prognosis of the disease
and on prolongation of hospitalization period is discussed
in survey articles and meta-analyses [4, 5, 8]. Most authors
suggest that the damaging effect of hyperthermia in any
brain lesion occurs through the mechanisms of hematoen-
cephalic barrier integrity impairment, decrease of cellular
membranes' stability, disturbances of enzymatic functions,
etc. [4, 8, 9]. However, the cause and effect relationships of
hyperthermia development in patients with a stroke have
not yet been sufficiently studied [8].

The aim of the article was to determine the causes
and dynamics of the body temperature depending on the
type of stroke and presence or lack of purulent-inflamma-
tory complications (PICs).

Materials and methods

Retrospective analysis of 211 case histories of patients with
an acute cerebral blood circulation impairment aged 38—87 years
was carried out (Table 1). Distribution of patients into groups and
subgroups is illustrated Fig.1.

Only patients in an acute period of stroke were included in
the study. Patients admitted with an acute cerebral blood cir-
culation impairment from other in-patient departments were in
excluded from the study because of the lack of data on temper-
ature reaction of these patients during the initial period of the
disease.

Verification of stroke was carried out on the basis of RF Health
Ministry Order (dated 01.08.2007, N 513) «On establishing the
standard of the medical aid to patients with a stroke (while special-
ized aid rendering)». In all patients computer tomography (CT)
and/or magnetic-resonance tomography (MRT) were performed
within 1—3 days of hospitalization once and (if indicated) twice.

To indicate the body temperature elevation the term <hyper-
thermia» was employed. In ICD-10 the terms <hyperthermia»,
«fever» and «pyrexia» are united under one rubric — R50.9. To
make the comparison of the groups of patients with cerebral
infarction and intracerebral hemorrhage more convenient, axillary
temperature value above 37,2°C was regarded as hyperthermia
[3,7]. For hyperthermia evaluation a classification of the body
temperature elevation was used [10].

Axillary temperature was measured 4—8 times a day.
Maximum indiced value were used in composing of tempera-
ture curves during the whole period of patients' hospitaliza-
tion. Temperature registration was carried out with the aid of
the bed-side monitor BSM 6-03 «Triton» equipped with tem-
perature sensors.

Differential diagnostics of infectious hyperthermia from central
hyperthermia was carried out according to the following criteria:
absolute value of hyperthermia, cyclicity of temperature reaction,
effectiveness of antipyretic therapy, interrelation of temperature reac-
tion with purulent-inflammatory complications (PICs), dynamics of
temperature reaction depending on appearance or subsiding of PICs.

Hyperthermia correction was carried out according to con-
ventional recommendations of N. N. Burdenko Scientific Research
Institutes of Neurosurgery, N. V. Sklifosovsky Emergency Aid,
A.L. Polenov Military Medical Academy [11]. Both physical and
pharmacological methods of hyperthermia control were employed.
However, despite the carried out therapy, in some cases patients
continued to pursue steadily elevated temperature. In other cases
therapeutic effect was registered with a delay. To detect the effect
of temperature on the course of the disease additional the parame-
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Ta6uuua 1. CpaBHEeHHE OCHOBHBIX IAPAMETPOB TMIIEPTEPMUYECKOTO CUHAPOMA U IOKA3aTeNeil CBSI3aHHBIX C THIIep-
TepMueil y 60JIbHBIX ¢ MH(PAPKTOM MO3ra M BHYTPUMOSIOBBIM KpoBousmsinueM (M+SD).
Table 1. Composite table of basic parameters of hyperthermal syndrome in patients with cerebral infarction and
intracerebral hemorrhage (M+SD).

Parameter Value of indicators in the groups in the study stages
dead survived
cerebral infarction IH cerebral infarction IH
Number of patients (total) 69 63 50 39
Age of patients (years) 68,6+10,5 60,4+11,9 67,6+8,9 58,2+11,3
Portion of patients having 45 (65) 55 (87) 20 (40) 21 (54)
temperature (total, %)
patients  patients  patients  patients patients patients patients patients
without with without with without with without with
PICs PICs PICs PICs PICs PICs PICs PICs

Number of patients (total, %) 33(48)  36(52)  30(47)  33(33) 42(84) 8(16)  30(77)  9(23)
Age of patients (years) 68,3£9,3 64,3+x11,2 558+10,7 64,6£11,8 67,1£82 70+13,7 57,7£12,6 60+6,5
Student's criterion ps_9>0,05 p3-4>0,05 p56>0,05 p7->0,05
Duration of staying in the 3,8+1,7 13,8+6,3 5,3+3,2 139494 16,4+3,0 21,7£3,0 20,2+2,8 24,7+4,5
in-patient department (days)
Student's criterion P1-2<0,05 p3-4<0,05 P5-6<0,05 pr_s>0,05
Duration of staying in the 3,7t1,6 10,5+7,6 4,6+1,8 13,3+9,6 1,4+0,8 5+2,6 2,1+1,1 7,3+3,1
resuscitation unit (days)
Student's criterion P1-2>0,05 p34<0,05 P5-6<0,05 p7_s<0,05
Size of the lesion focus (¢cm®) 75,5+80,9 33,8+425 59,5+37,7 58,8+43,2 32,5+384 399+529 11,846,3 9,9+4,4
Student's criterion P1-2>0,05 p3 4<0,05 P5-6<0,05 P7_5<0,05
Number of patients with 9 (27) 3(8) 21 (70) 21 (63) 0(0) 2 (25) 15 (50) 6 (66)
dislocation of the median
structures (total, %)
Cerebellar tonsil 0(0) 6 (16,6) 9 (30) 6(18,2) 0(0) 0(0) 0(0) 0(0)
wedging (total, %)
Portion of patients 9(27) 36 (100) 22(73)  33(100) 12 (28) 8 (100) 12 (40) 9 (100)
having temperature (total, %)
Onset of hyperthermia (days) 2,8+0,6 9+6,6 2,3+1,7 3+2,1 2,4+0,9 7,7+2,7 2,6+1,5 7+5,5

P12<0,05 p3-40,05 p5-6<0,05 P7 §<0,05
Duration of hyperthermia (days)  3,3+1,5 4,7+3,4 2,8+1,1 8,6+6,2 2,1+1,5 6,2+2,6 2,5+1,3 8+3,5

p172>0,05 p3,4<0,05 p576<0’05 p778<0’05
Duration of hyperthermia (hours) 48,6+24,3 84,6+49,7 40,4+254 112,7+84,1 — — — —

p1,2<0,05 p3,4<0,05
Duration of non-controlled 37153  53,3+23,1  219+7.2 54,8+34,7 — — — —
hyperthermia (hours)

p172>0,05 p3,4<0,05

Ipumeyanue. Dead — ymepinne; Survived — Boikusmme; Cerebral infarction (CI) — undapkr mosra; Intracerebral hemorrhage (TH) —

BHYTPUMO3TOBOE KpoBousustaue; Patients without purulent-inflammatory complications (PICs) — GosibHbIe 63 THOWHO-BOCTIATUTEbHBIX
ocaoxuennii (TBO); Patients with PICs — Gosbrbie ¢ TBO; Number of patients (total) — kosmnuectBo 6osibHbIX, abc.; Age of patients
(years) — Bospact GosbHBIX, rozipl; Portion of patients having temperature (total, %) — mosst Temmeparypsiimix 60pHBIX (a0c., % );
Student's criterion — kputepuii Crbrozerra; Duration of staying in the in-patient department (days) — cpoku npeGbiBaHUs B CTAIIOHAPE,
auu; Duration of staying in the resuscitation unit (days) — cpoku npeGbiBanus B peanumariuu, auu; Size of the lesion focus (cm®) — pasme-
pbl ouara iospexkzenus, cm®’, Number of patients with dislocation of the median structures (total, %) — Ko4ecTBO GOJIBHBIX € AUCTOKAIM-
eil cpeHHbIX cTpyKTYp (a6c., %); Cerebellar tonsil wedging (total, %) — Bkinnenue MunganikoB Mozxkeuxa (abe., %); Portion of patients
having temperature (total, %) — nost remneparypsiiux GosbHbIX (a6c¢., %); Onset of hyperthermia (days) — nauaso rumneprepmun, cyTKu;
Duration of hyperthermia (days) — npogosskurensrocts runeprepmu, cytiu; Duration of hyperthermia (hours) — npogosskuresnbHocTh
runeprepmui, yac; Duration of non-controlled hyperthermia (hours) — pogosKUTEBHOCTD HEKYTUPYEMOI THITEPTEPMHUH, YaC.

Koppekmuio rumeprepmMuit MPOBOIMINA COTJIACHO OOIIENpH-
HATBIM PeKOMeHJANuUsAM Beaynux yupexaennit — HUW ueiipo-
xupyprun uM. H. H. Bypnenko, HUU cxopoii momomu nm. H. B.
CxmadocoBckoro, Boenno-menuinackoii Axagemun 1 HUU nm.
A. JI. Ilonenosa. VcnosbzoBann usndeckue n hapmakosornye-
CKHe MeTo/Ibl KynupoBaHus runieprepmun. OHaKo B psijie cryda-
€B, HeCMOTPSI Ha MPOBOJUMYIO TepaInio, y TAIIeHTOB COXpaHs-
Jach croiikasg runeprepmus. B umHBIX ciydasx addext ot
IIPOBO/IMMOII Tepanuu perrucTpupoBacs oTcpodeHo. B cpasm c
9THUM OIIEHUBAJIN TaKMe MTOKA3aTesn, KaK MPOJIOKUTEIbHOCTD TH-
neprepMun (4ac), IPOJOKUTEIBHOCT HEKYIUpyeMoll ruiep-
Tepmun (dac). JonoaauTenbHo (GUKCHPOBAIN HAYAIO TUTIEPTEP-
Muu (dac), MpoAOKUTENbHOCTD THIIEPTEPMUN (CYTKH ).

Jlns oneHky BiaMSAHUS MH(PEKIMOHHOTO KOMIIOHEHTA B TH-
epTePMUYECKOM CHH/IPOME BeJIN y4eT CTPYKTYPBI M KOJIIYEeCTBA
I'BO. T'noiino-BocnasmTeabHble OCTOKHEHUS ACTUIN Ha WHTPA-
KPaHUAJIbHbBIE U KCTPakpaHuasbhbie. OOS3aTeIbHBIM YCIOBUEM

ters were assesed including the onset of hyperthermia (hours),
duration of hyperthermia (days), duration of hyperthermia
(hours), duration of non-controlled hyperthermia (hours).

To evaluate the effect of infection component in hyperther-
mal syndrome, structure and number of PICs in each patient were
considered. Purulent-inflammatory complications were divided
into intracranial and extracranial. Compulsory condition for these
patients to be included into the subgroups of patients with PICs
was the SIRS (Bone R.C., 1992).

Statistical analysis and charts' lining were carried out with
the help of the Microsoft Office Excel 2007.

Results and discussion

Comparison of temperature dynamics charts of
survived patients with intracerebral hemorrhage and
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Stroke

Alive

Intracerebral
hemorrhage (IH)

Cerebral
infartion (CI)

Patients
without PICs

Patients
without PICs

Patients with

PICs PICs

Ca )

Patients with

IH

Patients
without PICs

Patients
without PICs

Patients with
PICs

Patients with
PICs

Puc. 1. Pacnpenenenne GOJIbHBIX MO IPYIIAM H MOATPYIIIAM.

Stroke — octpoe Hapyere Mmo3roBoro kpoBoobpamtennst; Dead — ymepiie; Alive — sokusiiie; Cerebral infartion (CI) — undapxr
mosra; Intracerebral hemorrhage (IH) — BuyTpumosrosoe kposoussusinue (BK); Patients without purulent-inflammatory complications
(PICs) — Goubhble 6e3 rHOHO-BocHamuTebHBIX ocaokieruil (TBO); Patients with PICs — 6osbrbie ¢ TBO.

Fig. 1. Distribution of patients according to groups and subgroups.

—e— Patients with intracerebral hemorrhage

--m-- Patients with cerebral infarction

Axillary temperature

Days

123 45678 910111213141516171819

Puc. 2. CpaBHeHHE TMHAMHUKH TEMIEPATYPbI TeJa Y BbIKHBIINX
60sbHBIX ¢ MH(pAPKTOM MO3ra M BHYyTPUMO3TOBBIM KPOBOUSJIH-
HueM 6e3 rHoiHO-BocnanuTeabHbIX ocaoxkuenuii (IBO).

3nech u Ha puc. 3—7: Axillary temperature — akcuuisgpHast TeMepa-
Typa; Days — cyrku; Patients with intracerebral hemorrhage (IH) —
BHYTpUMO3roBoe kposousmusinue (BK); Patients with cerebral infarc-
tion (CI) — Gombhble ¢ undapkrom Mosra (MIM); Patients without
purulent-inflammatory complications (PICs) — Gosbbie 6e3 TBO;
Patients with PICs — Goubhsie ¢ TBO.

Fig. 2. Body temperature dynamics in alive patients with cere-
bral infarction and intracerebral hemorrhage without purulent-
inflammatory complications (PICs).

3nech u panee: ¥ — p<0,05; ** — p<0,01; *** — p<0,001.

BKJIIOYEHMST IAHHBIX TIAIIMEHTOB B MOATPY B GOJIBHBIX ¢ THOWHO-
BOCHATUTENBHBIMU  OCJAOKHEHUAMKI Oblia peructpainus SIRS
(Bone R.C., 1992).

CratiucTiyecKuil aHaIM3 U TTIOCTPOeHre rpaduKOB MPOBOJHU-
¢ momoIbio nporpammbl Microsoft Office Excel 2007. [las
CPaBHEHUS TapaMeTpoB TPYIIT ¥ IIOATPYIIT MCIIOAb30BAJIM TTapa-
MeTpUYEeCKHe METO/Abl CTaTUCTUKH. CTaTHCTHYECKH 3HAUYNMbBIMH
PasINYMAME CUUTAIM PE3YJIBTATHI, IPU KOTOPBIX 3HAUYEHUS KPU-
Tepust COOTBETCTBOBaIM ycoBuio p<0,05.

PesyubraThl U 00CyKA€HUE

[Tpu cimvennn rpamKOB IMHAMUKH TEMIIEPATYPbI
BBIKUBIINX GOJIBHBIX ¢ BHYTPUMO3TOBBIM KPOBOMBJIMSIHUEM
(BK) u undapkrom mosra (IM) mpociexxuBaeTcst pasJim-
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Puc. 3. CpaBHeHUe JMHAMHMKH TEMIIEPATYPbI Tela Y BbIKHBIINX
60sbHBIX ¢ HH(APKTOM MO3ra B 3aBUCHMOCTH OT HAIMYUS WIH
OTCYTCTBUsI THOIHO-BOCTIATUTENbHBIX ocjoskHeHuil (IBO).

Fig. 3. Body temperature dynamics in alive patients with cere-
bral infarction depending on the presence or lack of purulent-
inflammatory complications (PICs).

cerebral infarction shows that daily temperature has
been higher in patients with intracerebral hemorrhage
(Fig. 2). Body temperature elevation was retained in
most patients during the first 6 days, and in patients
with hemorrhage a sharper curve of temperature eleva-
tion continued during this period of time. Sharp eleva-
tion of the curve was due not only to high absolute val-
ues of hyperthermia in the group of patients with
hemorrhage but also to higher percentage of patients
having temperature as compared to the patients with
cerebral infarction (Table 1). The curve in the chart due
to demonstrates significant increase of hospitalization
duration in patients with IH (by 3,8 days, p<0,05) as
compared to patients with CI.

Duration of patients' staying in the resuscitation
unit and in-patient department depended not only on the
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Ta6mmua 2. CTpyKTypa rHOMHO-BOCHAIMTENBHBIX OCJIOKHEHHN U CPOKH UX BbISIBJIEHUS Y 0OJIbHBIX ¢ HH(pAPKTOM

MO3ra M BHYyTPHUMO3TOBbIM KpoBouaiusiaueM (M=+SD).

Table 2. Structure of purulent-inflammatory complications and time of their revelation in patients with cerebral

infartion and intracerebral hemorrhage (M+SD).

Parameters Value of indicators in the groups in the study stages
dead survived
cerebral infarction 1H cerebral infarction IH
Groups of patients 1 2 3 4
Number of patients (total, %) 36 (52) 33 (53) 8 (16) 9 (23)
Number of PICs per a patient 2,6+0,7 2,3+0,8 1,2+0,5 1,3+0,5
Student's criterion p1-3<0,05 p2-4<0,05
Time of registration (days) 9+5,7 8,3+5,6 9,729 11,7+4,6
Student's criterion p1-3>0,05 P2-4>0,05
Time of PICs registration, the 15t wave (days) 4,3+1,2 3,7+1,8
Time of PICs registration, the 20d wave (days) 14,9425 14+21
Occurrence frequency (%)

Structure of PICs
1. Intracranial PICs

Meningitis 8 15
2. Extracranial PICs

Sepsis 6

Pneumonia 70 85 11

Atelectasis 25 9

Purulent pleurisy 1 18

Aspiration syndrome 12

Purulent tracheobronchitis 83 88 62,5 33

Necrotic nephrosis (pathoanatomically) 14 6

Urinary tract infection 75 22

Bedsores 14 50 22

IIpumevanne. Dead — ymepume; Survived — Bspkusimme; Cerebral infarction — nndapkr mosra; Intracerebral hemorrhage (IH) —
BHYTPUMO3roBoe kpoBousiusinue; Groups of patients — rpymmbt GosibHbix; Number of patients (total, %) — kommdaecTBo G6obHBIX, a6C.
(%); Number of purulent-inflammatory complications (PICs) per a patient — KOJM4eCcTBO THOITHO-BOCTIAIUTETLHBIX OCTOKHEHUTT
(TBO) na 6osproro; Student's criterion — xkputepuii Croiozenta; Time of registration (days) — cpoku perucrparmn, cytku; Time of
PICs registration, the 15t wave (days) — cpoku perucrpauuu I'BO 1 Bosna, cyriu; Time of PICs registration, the 2nd wave (days) —
cpoku perucrparuu I'BO 2 Bosna, cytku; Structure of PICs — crpykrypa 'BO; Intracranial PICs — unrpakpannanbibie TBO;
Meningitis — menunrut; Extracranial PICs — akcrpaxpanuanbubie [BO; Sepsis — cericuce; Pneumonia — mineBmonust; Atelectasis —
aresiektas; Purulent pleurisy — rHoiinblii mieBpurt; Aspiration syndrome — actnmparuonssiii curgapom; Purulent tracheobronchitis —
rHofiubii TpaxeobponxuT; Necrotic nephrosis (pathoanatomically) — nexporuueckuii Hedpos (narosoroanaromudeckn); Urinary tract
infection — uHbexnnsa MoueBbIBOAANINX My Teil; Bedsores — nposesxmm.

4re B CTOpPOHY (oJiee BBICOKON CYTOYHON TeMIepaTypbl y
6oJIbHBIX ¢ KpoBouanusaHueM (puc. 2). 13 rpaduka crenyer,
YTO TIOBBIIIEHKME TEMIIEPATYPbI TeJla COXPAHSETCsT y GOJIb-
IIMHCTBA OOJIbHBIX B TeUeHUe MepBbiX 6 AHEH, mpuueM y
GOJIBHBIX ¢ KPOBOUSJIUSIHUEM 34 JJAHHBII OTPE30K BPEMEHHU
(ukcupyercst Gosiee KpyTtast TeMieparypHast kpusas. Kpy-
TH3HA I0/beMa KPUBOU 00YCIOBJIEHA HE TOJIBKO BHICOKMMIE
ABCOMOTHBIMU M PAMU TUTIEPTEPMUT ¥ OOTTHHBIX B TPYIITIE
€ KPOBOUBJIUSHUAEM, HO U GOJIBIIUM [TPOLIEHTOM TEMIIEPATY-
pstux GOJIBHBIX 110 CPABHEHUIO C TAllMEHTaMU ¢ WH(papK-
ToM Mozra (Tabs. 1). Ipaduueckast KpuBast TaksKe HATJISITHO
JIEMOHCTPHUPYET 3HAUNMOE YBEJHUUEHUE MTPOIOJIKUTETBHOC-
i1 pebbiBanust GosbHbIX ¢ BK B crarmonape (Ha 3,8 aeit,
p<0,05) o cpasuenmio ¢ 6bompabME ¢ UM (pruc. 2).

Ha npopo/skurenbHOCTh 1IpeObiBaHUST B OTAEJICHUE
peaHuMaluy M CTAllOHApe BJUSIOT HE TOJBKO BUJ WH-
cyaipra, HO n pazsutue I'BO. Tlonydyennbie gannbie moka-
3bIBAIOT BJIMSIHUE THOHHO-BOCHAJINTEIBHBIX OCJIOKHEHUI
Ha yBeJIMUEHUE CPOKOB 1IPeObIBAHMS MAIIUEHTOB B OT/IEIe-
HUM PeaHUMAIK U CTAallMOHAPe KaK Y OOJIbHBIX ¢ HH(pAPK-
TOM MO3Ta, TaK 1 y naiuenTos ¢ BK.

TemnepaTypHast KpuBast 60JIbHBIX ¢ HH(DAPKTOM MO3-
ra B noarpyiie ¢ BO ykasbiBaeT Ha MOCTENIEHHOE TTOBbBI-
HIEHUE aKCUJJISIPHON TEeMIIEpaTyphbl Tejla, HaYMHast ¢ 4 cy-

type of stroke but also on the development of PICs. The
obtained results show the influence of purulent-inflamma-
tory complications on the increase of the period of
patients' staying in the resuscitation unit and in-patient
department both in patients with cerebral infarction and in
patients with intracerebral hemorrhage.

Temperature chart in patients with cerebral infarc-
tion in the subgroup with PICs indicates gradual increase
of axillary body temperature beginning from the 4-th day
with the maximal elevation on the 12—14-th day (Fig. 3).
Besides, hyperthermia begins to be constant from the 7-th
day, which coincides with the time of purulent-inflamma-
tory complications' revelation in patients with cerebral
infarction (Table 2) and significantly (»p<0,05) later than
hyperthermia in patients without PICs (Table 1). Patients
with purulent-inflammatory complications have been stay-
ing in the resuscitation unit longer (by 3,6 days, p<0,05)
and have been significantly later (by 5,3 days, »<0,05) dis-
charged from the hospital (Table 1).

Temperature dynamics in alive patients with intrac-
erebral hemorrhage evidently demonstrates primary eleva-
tion of axillary temperature in both subgroups and sec-
ondary elevation is noticed only in patients of the
subgroup with PICs (Fig. 4).
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Puc. 4. CpaBHeHHe IUHAMHKH TEMIIEPATYPbI T€JIa Y BBIXKHBIINX
60abHbIX ¢ BK B 3aBcuMocTH oT Hasmyus uim oreyterBus TBO.
Fig. 4. Body temperature dynamics in alive patients with TH
depending on the presence or lack of PICs.

TOK, ¢ MAaKCUMyMOM mojbeMa Ha 12—14 cytku (puc. 3).
IIpu aTom rumeprepMust HaUMHAET (HUKCHPOBATHCS C CEITh-
MBIX CYTOK, 4TO COBIAJ[AET CO CPOKAMMU BBISIBICHUST THOM-
HO-BOCHAJIMTEJIbHBIX OCJOKHEHUH Y OOJBHBIX ¢ HH(pApK-
toM Mosra (taba. 2) u pocrosepHo (p<0,05) mozxke —
pasBuTHs runieprepmMun y 60sbHbIX 6e3 TBO (Tabu. 1). Ila-
IIUEHTBI ¢ THOWHO-BOCHIATTUTEIbHBIMEI OCTIOKHEHUSIMU J10-
cToBepHO poJbiie (Ha 3,6 cyT, p<0,05) HaxXOaUINCH B OT/IE-
JICHUN peaHrMAaIiy 1 3Ha9rMo To3ske (Ha 5,3 cyT, p<0,05)
BBITUCHIBAINCH 13 OompHuIb (Tab. 1).

JluHAMUKA TEeMIIepPaTypbl y BBIKUBIIMX OOJBHBIX C
BHYTPUMO3TOBBIM KPOBOM3JIMSHUEM HATJISITHO JIEMOHCT-
pHUpYeT TIePBUYHOE TIOBBINICHUE aKCUIIIPHON TeMIiepaTy-
PbI B 00enX TMOArPYINaxX U BTOPUUYHOE HOBBIIIEHHIE TOJIBKO
y 6osbHbIX B oarpytine ¢ [BO (puc. 4). Tabanunbiii mate-
pHaJ B IJAHHOM CJIydae He OTPAsKAET BCeil MOJHOTHI KapTH-
HBI, TAK KaK TIOKa3bIBAET JINIIb CyMMapHbIe CDOKM Havyaia
U IPOJIOJIKUTEIbHOCTH TutiepTepmun (Tabr. 1).

VY GOJIbHBIX € BHYTPUMOSIOBBIM KPOBOUBJIUSIHUEM C
THOMHO-BOCTIAJINTEIBHBIMKI  OCJIOKHEHUSIMU  OTMEUYaeTCst
nocroseproe (p<0,05) yBennmdenue MPOAOIKUTETLHOCTH
cpokoB runeprepmun (Tabsr. 1), Tak Kak y HaleHTOB JaH-
HOI TIO/ITPYIIIIBI TOBBIIIEHUE TEMIIEPATYPbI PETUCTPUPOBA-
JIOCh B CBSI3M C MO3TOBBIM TOBPEKICHUEM, a TaKKe I10-
BTOPHO TIPM BO3HUKHOBEHHUU T'HOHHO-BOCHAJIMTENbHBIX
ocyoxkHennii. Takse B JaHHOM HOATPYIINIE YBEJINYUBAINCDH
cpoku npebbiBaHus B crannoHape (Ha 4,5 cyt, p>0,05) u B
orzesennn peanumaiu (Ha 5,2 cyt, p<0,05) (tabm. 1).
IIpu 2TOM KOPPEJISIIMOHHBIN aHAJIN3 TI0KA3aJ CPEIHION0
CBSI3b TUIIEPTEPMUU C IIPOAOJIKUTENbHOCTBIO IPeObIBaHMSE
GosbHBIX B oTHesennn peannmaiyu (r=0,62, p<0,01) u
cranronape (r=0,58, p<0,01).

[Tpu cpaBHEHUM TeMIIEPATYPHBIX KPUBBIX YMEPIINX
HAIMEHTOB OTMEYATCsT O0IIUe TEHACHIMU M3MEHEHUs
Temieparypbl (puc. 5). B osiHu 1 Te e CpOKU y GOJIbHbBIX €
MHMAPKTOM MO3Ta U BHYTPHUMO3TOBBIM KPOBOUBJIUSIHUEM
(hukcupyroTcst KpuBbIe MObeMa U CHUKEHUST TeMIepaTy-
pbL. B rpymie ymepiunux Gosbhbix ¢ BK Gosbiie temiepa-
TYPSIIIKX MAIMEHTOB U BbIIIIE CPEJIHECYTOUHAS TEMIIEpaTy-
pa To CcpaBHEHHWIO ¢ manueHTamu B Tpymie ¢ VM, uro

Puc. 5. CpaBHeHHE JAUHAMUKH TEMIEPATYPHI TeJa y YMEPIIHX
6o0abubix ¢ UM u BK.

Fig. 5. Body temperature dynamics in dead patients with CI and
IH without PICs.

Patients with intracerebral hemorrhage and puru-
lent-inflammatory complications have been noted to
reveal significant (»p<0,05) increase in hyperthermia dura-
tion period (Table 1) because temperature elevation in
patients of this subgroup has been registered in connection
with cerebral lesion, as well as for the second time, in cases
with purulent-inflammatory complications. In this sub-
group the duration of patients’ staying in the in-patient
department (by 4,5 days, p<0,05) and in the resuscitation
unit has increased by 5,2 days, p<0,05 (Table 1).
Correlation analysis demonstrated a weak relationship
between hyperthermia and duration of patients' hospital-
ization in the resuscitation unit (r=0,62, p<0,01) and in-
patient department (r=0,58, p<0,01).

While comparing temperature curves of the dead
patients the common tendencies in temperature changes
were revealed (Fig. 5). The curves of temperature eleva-
tion and temperature decrease were stable in patients with
cerebral infarction and intracerebral hemorrhage at the
same periods. There were more patients with temperature
and the value of average daily temperature was higher in
the group of dead patients with IH as compared to patients
in the group with CI. The areas of decrease in the charts
have been conditioned by the lethal outcome in patients
with high temperature. For instance, in the group of
patients with intracerebral hemorrhage the first area of
decrease (on days 5—9) coincided with the lethal outcome
in 38% of patients having temperature; the second area of
decrease (on days 10—12) — in 67% of patients with high
temperature. In the group of patients with cerebral infarc-
tion the first area of decrease (on days 6—9) coincides with
the lethal outcome in 33% of patients with high tempera-
ture, the second area of decrease (on days 10—15) — in
60% of patients with fever.

Temperature curves of patients with cerebral
infarction desceased later are shown at Fig. 6. A short
sharply ascending temperature curve in the subgroup of
patients without PICs reflects gradual axillary tempera-
ture elevation beginning from the 3-d—4-th days. The
chart interruption was due to the death in 91% of
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JIETEPMUHUPOBAJIO PACTIONIOKEHIE KPUBOIT Ha boJiee BBICO-
KOM YPOBHE. Y4acTKI CHIZKeHUsT Ha Tpadukax 00ycIoBsie-
HbI JIETAJILHBIM MCXOA0M TeMIIepaTypsIux 00ibHbIX. Tak,
B TpyIie GOJBHBIX ¢ BHYTPUMOSIOBBIM KPOBOMBIUSHIEM
MEePBBIN yYacTOK CHIDKEHUs (5—9 cyT) coBmamaer ¢ Je-
TAJBHBIM UCXOZOM 38% TeMTIEepaTypsIIIX MAlNEHTOB, BTO-
poit (10—12 cyt) — 67% TeMmepaTypsImnx ManueHTos. B
rpyte 60abHbIX ¢ UM mepBbiii yaactok camkenust (6—9
CYT) COBTIAJIAET C JIETATHHBIM UCXOMOM 33% TeMIepaTypsi-
MUX MarnuenTos, BTopoit (10—15 cyt) — 60% temmepary-
PSIINX MTAIIMEHTOB.

Ha puc. 6 mokazansl TeMriepaTypHbIe KPUBBIE YMep-
mux 6oJIbHBIX ¢ nH(apKTOM Mo3ra. KopoTkas KpyTo Boc-
XOJSIIAst TeMIIepaTypHast KpUBast B IIOATPYIIIe GOJIbHBIX
6e3 TBO orpakaer mocTerneHHoe MOBbIIEHIe aKCUILIISIP-
HOIi TeMIiepaTypsbl, HaunHas ¢ 3—4 cyTok. OOpbIB rpaduka
JeTePMUHUPOBaH cMepThIo 91% GOJIBHBIX K 6 CyTKaMm I11pe-
ObIBaHUSI B OT/IEJICHUM peaHuMaiiu. Ipapudeckue gaHHbIe
HOATBEPAKIAAIOTCS TabauHbIM MaTepuaiom (tabu. 1): no-
Ka3aTeJISIMU CPOKOB HavasIa M POI0JLKATEIBHOCTH THITEP-
TEPMUM, @ TAKKE POJAOJIKUTEIbHOCTBIO TPeObIBaHUS B
cranuonape. KoppessinoHHbBIH aHain3 1mokasajl 3aBUCH-
MOCTB JIETATTLHOTO HCX0/[a Y OOJMBHBIX ¢ HH(MAPKTOM MO3Ta
ot runeprepmun (r=0,52, p<0,01), pasmepoB ouara mo-
spexaenust (r=0,44, p<0,01), cpokoB npedbIBaHUsS B pea-
nnmanuu (7=0,69, p<0,001) u cranmonape (r=-0,91,
p<0,001). IIpu atom ymepiuue 6osbhbie ¢ IM poJiblie Ha-
XOIUJINCH B OT/e/ieHnn peannmannu (Ha 2,3 cyT, p<0,05) u
JIOCTOBEPHO MeHbITe — B cTarmonape (#a 12,6 cyt, p<0,05)
10 CPAaBHEHWIO ¢ BbDKUBHIMMHU mnarreHTamu. Cpoku Ha-
XOXKJIEHUS yMepIiux narnueHToB ¢ UM B oTesienun pea-
HUMAIIH TIPAaKTUIECKU COBIIAJAIOT CO CPOKAMU HAXOXK/Ie-
Hug B cranuoHape (tabs. 1). [laHHbie (axThl BHOJIHE
OOBSICHUMBI TSIKECTBIO COCTOSTHUS OOJIBHBIX, TPEOYIOIIX
MIPOTE3UPOBAHUS KU3HEHHO BaXKHBIX (DYHKIIMIT OpraHus-
Ma, 1 CKOPOTEYHOCTBIO 3200JIEBAHMSI.

Pannsis cMepTh HAlMEHTOB ¢ MH(APKTOM MO3ra B
nozarpyiie 6e3 THOWHO-BOCHAJIUTENbHBIX OCJIOKHEHUIT
00y CJIOBJIEHA PSIIOM [IPUYKH, B T. 4. U rutieprepmueit. J{ois
Temreparypsiux 6o/bHbIX B oarpyine 6es T'BO — 27%.
VY JaHHBIX NAlMEHTOB BBIABJIEHbI HAMOOJbIINE PA3MEPbI
CYMpaTeHTOPUATBHBIX 09aroB mopaskenus (220,3+156,4
cM®), TI09TOMY TOBBITIIEHIE TEMITEPATYPHI CIEYET OIEHUTD
KaK «I[eHTPAJIbHYIO TUIIEPTEPMUIO»> UJIN «HEHPOTEHHYIO TH-
HEePTEPMUIO», 8 IPUUMHON TUIIEePTePMUN HEOOXOAUMO MIPU-
3HATh HEKPO3 KJIETOK 1/NJIN MOPAKEHHE ITePeTHETO OTea
runotaizamyca [6]. Saini M. ¢ coast. (2009) mpmamHOIt
<IEHTPAJILHON TUIIEPTEPMHUI»> CUUTAIOT TSIKECTh MHCYJIBTA,
6OJIBIION 00BEM TOPAKEHUS U BOCIIAJIMTEbHBIIT TPOLIECC B
30He MOBPEXKICHUSI TOJTOBHOTO MO3Ta. B ocTambHbix 73%
ciydaeB y ymepinux 6osbHbix ¢ UM 6e3 rHoiiHo-BocTamm-
TEJIbHBIX OCJIOXKHEHUH, TUIIEPTEePMUS He PerrucTpupoBa-
Jach. B gaHHON cuTyauu HeOMAronpusiTHbIN MCXO/ 3aBU-
ceJt He OT pa3MepoB ovara mopaskenns (59,6+85 cm’), a ot
€ro JIOKaIM3anuy (TopakeHne MOJYNIapuil MO3:KeuKa,
CTBOJIOBBIX CTPYKTYP, 3aThLIIOYHBIX J0JIeii GOJIBIINX TT0JIY-
mmapnii). Takske CIeAyeT OTMETUTD, 9TO y GOJIBITMHCTBA Ma-
nnenToB KT/MPT Bemonnsmocs B 1—3 cyTku mpu 1o-

38,4 —=— Patients without PICs
--¢-- Patients with PICs
38,2
38
37,8
g 376 AcgerhA
-Aa ,/’ ‘\
£ 37,4 ; y A,
g 37,2 kA
8 'y
E 37
= 36,8
=
< 36,6
36,4
36,2 b
36 ays
1 23 43567 8 91011121314151617 18192021

Puc. 6. CpaBHeHHe AMHAMHKH T€MIEPATyPbl TeJa y yMEPUIHX
GoupHbIX ¢ FIM B 3aBHCHMOCTH OT HAJMYMsI WIH OTCYTCTBHSI
I'BO.

Fig. 6. Body temperature dynamics in dead patients with CI
depending on the presence or lack of PICs.

patients by the 6-th day of their staying in the resuscita-
tion unit. Graphical were verified by the data in Table 1
by the indices of periods of the onset and duration of
hyperthermia, as well as by duration of hospitalization.
Correlation analysis has shown the association of lethal
outcome in patients with cerebral infarction with hyper-
thermia (r=0,52, p<0,01) and the lesion focus size
(r=0,44, p<0,01), duration of staying in the resuscitation
unit (r=0,69, p<0,001) and in the in-patient department
(r=-0,91, p<0,001). Besides, the deceased patients with
CI were staying longer in the resuscitation unit (by 2,3
days, p<0,05) and significantly less — in the in-patient
department (by 12,6 days, p<0,05) as compared to sur-
vived patients. Duration of hospitalization deceased
patients with CI in the resuscitation unit coincided with
that in the in-patient department (Table 1). These facts
may probably be explained by a severe condition of those
patients who required prosthesing of the organism's vital
functions, and by fulmination of the disease.

Early death of patients with cerebral infarction in
the subgroup without purulent-inflammatory complica-
tions is conditioned by a number of causes, hyperthermia
being one of them. The portion of patients having temper-
ature in the subgroup without PICs constitutes 27%.
These patients have been revealed to have the largest size
of the lesion focus (220,3+156,4 c¢cm®) with predominant
damage of the cranial vault, that is why temperature eleva-
tion should be evaluated as «central hyperthermia» or
«neurogenic hyperthermia», while the cause of hyperther-
mia is recognized to be cellular necrosis and /or impairment
of the anterior hypothalamus [6]. Saini M., et al. (2009)
consider stroke severity, a large volume of lesion and exis-
tence of an inflammatory process to be the causes of «cen-
tral hyperthermia. In the rest 73% of dead patients with
cerebral infarction without purulent-inflammatory com-
plications hyperthermia has not been registered. In such
cases the unfavourable outcome has depended not on the
size of the lesion focus (59,6+85 cm®) but on its localization
(damage of cerebellum hemispheres, truncal structures,
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Puc. 7. CpaBHeHHe AUHAMUKH TeMIIEPATyphI TelIa y YMEPIIHX
60abHbIX ¢ BK ¢ yuerom Haamuust wiu orcyrersusi TBO.

Fig. 7. Body temperature dynamics in dead patients with TH
with regard to the presence or lack of PICs.

CTYIUIEHUH B CTAllMOHAP, YTO UMEJIO OTPOMHOE 3HAYEeHUE
IS BepuUKAIUY IMAarHo3a, HO He OTPAXKAIo CyTH MaToJI0-
IUYECKOTO Tpolecca B (prHase 3a00/1eBaHuUsI.

Ipaduk TemrmepaTypHoit KpuBoil nanueHToB ¢ UM
B moarpynme ¢ 'BO nmMeer Tpu mogbema u TPH CIaja.
Cmazpr Ha rpaduke 00yCIOBICHBI cMepPThIo 33% Temrie-
paTypsIuX MallMeHTOB K Ce/lbMbIM cyTKam, 58% — k 14
cytkam u 86% — k 21 cyrkam. [Togbembl 00yCIOBIEHBI
MOSIBJICHUEM TEMIIEPATYPSIIUX OOJIbHBIX BCIEACTBHE Pe-
TUCTPAIlUA Y HUX THOWHO-BOCHAJUTEIBHBIX OCJIOMKHE-
nuit. [To kpaiineil Mmepe, Tak MOKHO OOBSCHUTD JIBA MOb-
eMa Ha KPUBOW, COBHAAAIONINX C KPUTHUECKONH Maccoit
I'BO, peructpupyomuxcst mpenMyIiecTBeHHo Ha 4 u 15
cytku (tabu. 2). [lamueHTsl B HOArPYyIIE ¢ THOWHO-BOC-
MaJUTEIbHBIMI OCJIOKHEHUSAMU g0cToBepHO (p<0,05)
JIOJIbIIIE HAXOAUJIUCh B cTainoHape (Tabu. 1), y HuX 3Ha-
qumo (p<0,05) oTIMyamsach TPOAOIKUTETHHOCTD THIIEP-
tepmun (4ac) B cpaBHeHuu ¢ noarpymnmnoii 6es TBO.
BaxkHO Takike OTMETHTh, UTO y yMEpHINX IaIMEeHTOB C
I'BO HezaBucHMO OT BU/Ia HHCYJIBTA PETUCTPUPOBAIOCH
B 1,5—2 pasa 6oJiblile THOHHO-BOCTIAJIUTENbHBIX OCJIOK-
HEHUH B CPaBHEHUU C MOATPYIIIAMU BBIKUBIIMX OOJIb-
HBIX €3 THONHO-BOCTIATNTENBHBIX OCIOKHEHUN (Tabur. 2).
Kpome Toro, gantbie ocioxkHeHUs: Oblin GoJiee rPO3HbIE
[0 CTPYKTYPE U TSKECTU MATOJOTHH. Y yMepuux 6oJib-
HBIX ¢ MH(DAPKTOM MO3ra 1peob/agaiu Takue THONHO-
BOCHAJUTE/bHBIE OCJIOKHEHUS, KaK ITHEBMOHUS, THOM-
HBII TPaxeoOPOHXUT, NH(PEKI[USA MOUEBBIBOISIIUX Ty Teil
U 1IpoJiekKHU. B Halem uccie/0BaHuM THOHHO-BOCAIHU-
TeJIbHBIE OCJIOKHEHUS SIBUJIMCH IPUYMHON TUTIEPTEPMIH
y 52% ymepumx 6ombubix ¢ IM. Ecin ke Gpath BCio
AHAJIMBUPYEMYIO BBIOOPKY BBIKUBIIUX U yMEPLIUX TTAI[U-
€HTOB ¢ MH(APKTOM MO3ra, TO 107151 MH(MEKITMOHHON T'H-
MEPTEPMUN COCTABISIET 110 37 %.

[Tpu paccmorpenun rpaduka TeMrepaTypHbIX KpH-
BbIX yMepiux 6obHbIX ¢ BK (puc. 7), Taksxke Kak v Ha 1ipe-
JBIIYIIEM Tpaduke, TPOCAEKUBAIOTCS OINPEJIeJIeHHbIE 3a-
KOHOMepHOoCTH. Y yMmepinux OosbHbix 6e3 TBO cmeprh
GosbinHeTBa (78%) MAllMEHTOB OTMEYaeTcst K 6 cyTKaM.
CyliecTBeHHbIM OTJIMYKMEM OT rpaduka ymeprux 060Jib-

occipital lobes of major hemispheres). In majority of
patients CT/MRT have been performed on 1-st—3-rd days
after admission to the in-patient department, these proce-
dures were of great importance for verification of the diag-
nosis, but they did not reflect the essence of the patholog-
ical process in the final stage of the disease.

The temperature curve chart developed in the sub-
group of patients with CI and PICs is characterized to
three increased pikes and three decreases. The decreases
on the chart are conditioned with the death of 33% of
patients with fever by the 7-th day, and in 58% of
patients — by the 14-th day and in 86% of patients — by
the 21-st day. Temperature increases were due to puru-
lent-inflammatory complications. This probably explains
two increases on the curve which coincide with the crit-
ical mass of PICs being registered predominantly at the
4-th and 15-th days (Table 2). Patients in the subgroup
with purulent-inflammatory complications have been
staying in the in-patient department significantly
(p<0,05) longer (Table 1), and their hyperthermia dura-
tion (in hours) has significantly differed (p<0,05) com-
pared to the subgroup without PICs. It is notable that in
deceased patients with PICs independently of the type
of stroke the purulent-inflammatory complications have
been registered 1,5—2 fold frequently as compared to the
alive patients without PICs (Table 2). These complica-
tions have been more critical in structure and severity of
the pathology. Purulent-inflammatory complications
(pneumonia, purulent tracheobronchitis, urinary infec-
tions and bedsores) have prevailed in deceased patients
with CI. In our study purulent-inflammatory complica-
tions have become the cause of hyperthermia in 52% of
deceased patients with CI. Among all alive and dead
patients with CI the portion of infection fever constitut-
ed up to 37%.

The analysis of temperature curves charts of
deceased patients with IH (Fig. 7) shows that there are
certain regularities similar to those in the previous chart.
In deceased patients without PICs death of most patients
(78%) was observed by the 6-th day. The decrease of axil-
lary temperature occured directly before death, demon-
strating is a prognostically important pattern.

In the subgroup of patients with IH and purulent-
inflammatory complications a lethal outcome has been
observed by the 14-th day in 72% of patients. The fever
pikes at 4-th—6-th and 13-th—14-th days were associated
with the development of PICs critical number at the 4-th
and 14-th days (Table 2). The number of purulent-inflam-
matory complications were registered 1,5—2 times more
than in survived patients with intracerebral hemorrhage
and PICs. In deceased patients with intracerebral hemor-
rhage PICs were associated with the development of
hyperthermia in 53% of cases.

The obtained graph is supported by Table 1. It has
been revealed that among the deceased patients with
intracerebral hemorrhage there have been significantly
more patients with cerebellar tonsil wedging and disloca-
tion of the median structures compared to the group of
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Guidelines for the practitioner

HBIX ¢ UH(DAPKTOM MO3Ta SBJSETCS CHIKEHHE aKCHILISIP-
HOIi TeMIIepaTypbl HEMOCPEACTBEHHO Mepesl CMEPThIO Ta-
IIUEHTOB, YTO, HECOMHEHHO, SIBJISIETCS TPOTHOCTUYECKH
BaKHBIM [TPHU3HAKOM.

B noarpynmne namuentos ¢ BK ¢ rnoiino-socnasnu-
TEJIbHBIMU OCJIOXKHEHUSIMU JIETAJIbHBIN UCX0 (hUKCHPO-
Bavicst K 14 cytram y 72% 6osbrbix. CHUKEHUST TeMIiepa-
TYPHOII KpuBOil Ha 3 1 7 cyTKU 00YCIOBJIEHBI CMEPTHIO,
COOTBETCTBEHHO, 12 1 27% TeMIepaTypsIux MarieHTOB.
A noxbembl rpaduka Ha 4—6 cytku u 13—14 cytku o6yc-
JIOBJIEHBI PA3BUTHEM KpUTHUYECKOTO KosinyecTBa [ BO Ha 4
u 14 cytku (tabr. 2). Kak yske 0TMe9anoch BbIlie, KOJde-
CTBO THOWHO-BOCIAJIMTEIBHBIX OCJIOKHEHUI PETUCTPUPO-
Basioch B 1,5—2 pasza GoJiblie, 4eM Y BbIKUBIIUX OOJIbHBIX
¢ BHYTPUMO3TOBBIM KpoBouasusnuem ¢ [BO. Y ymepiimx
GOJIbHBIX C¢ BHYTPUMO3TOBBIM KpoBousiusiHuem ['BO
00yCIOBUIIM Pa3BUTHE TUIIEPTEPMUK B 53% CJIydaes.

[Tonyuennyto rpaduyeckyio KapTUHY AONOJIHSET
TabamaHbiil Matepradn (Tabor. 1). YeraHosieHo, 4to y ymep-
KX TAIMEeHTOB ¢ BHYTPUMO3TOBBIM KPOBOUBJIHMSHUEM
3HAUUTENILHO GOJIbIIe OOJIbHBIX ¢ BKIMHEHUEM MUHIAJIUH
MO3’KeUKa 1 INCTOKAINel CPeIMHHBIX CTPYKTYP 110 CpaB-
HeHHNIO ¢ Tpymnmoi namuenToB ¢ VIM. B cBoro ouepens, B
noArpyiiie ymepinux 60sbHbx ¢ BK 6e3 raoitrno-Bocnasm-
TEJIbHBIX OCJIOKHEHUI TaKUX MalUeHTOB OOJIbIle, YeM B
noarpytie ¢ 'BO. Oxnako sanHbie (hakTbl MOTYT TOBO-
PUTh JiHIb 06 U3HAYAIBHON TSIYKECTH MO3TOBOTO MOBPEIK-
JieHust y OOJIbHBIX C BHYTPUMO3TOBBIM KPOBOU3JIUSHUEM,
Tak Kak y Beex 60sibHbIX KT/MPT BbINOJHSIOCH TIPH 1O~
crynsiennn B craronap (1—3 cytkn).

KoppesisiiinoHHbII aHAIN3 TOKA3aJT B3AUMOCBS3b Jie-
TaJbHOTO Mcxoza y Gosbhbix ¢ BK 6e3 ruoiiHo-Bocnanu-
TEJIbHBIX OCJIOKHEHUI U CPOKOB HAXOK/ICHUS B OT/ICTIEHUHT
peanumaiuu (7=0,69, p<0,01), crammonape (r=-0,9,
p<0,001), pasmepos ouara nospexaenus (r=0,55, p<0,01),
oOHapysKeHUeM KPOBU B JIUKBOPHOI cucteme (r=0,66,
p<0,01). Ho, kak HYM yIMBUTEIbHO, KOPPEJSIIMOHHON CBSI-
3W He BBISBIEHO ¢ Tuneprepmueit (r=0,14, p>0,05) u mpo-
JNoJuKuTebHOCTRIO Tureprepmun (r=0,16, p>0,05). Mbi
00bsiCHsIEM [aHHBIX (PAKT TeM OOCTOATENbCTBOM, UTO B
o6eux moArpymiax GOJbHBIX ¢ BHYTPUMO3IOBBIM KPOBOM3-
susgaueM (Boikupinx 6e3 'BO u ymepux 6e3 TBO)
MHOTO TeMIepaTypsmux mauertos (tabu. 1). Kpome to-
r0, B IIOATPYIIIIE yMepIIX GOJMbHbIX 6e3 THOWHO-BOCTIAIU-
TEJIbHBIX OCJIOKHEHUH y 27% T1allneHToB THIIEPTEPMUS He
perucTpupoBanachk BoooOlie, a eiie y 47% IalueHToB OTMe-
YaJIach IPEACMEPTHAS HOPMAJIMBALIUS TEMIIEPATYPb, OO
IpeZicMepTHas TUIIOTepMust. TOJIBKO TIPU MCKIIOUEHUH 13
CTaTUCTUYECKOTO aHau3a OOJbHBIX Oe3 TUIePTEePMUM
(27%) KOppEJSIMOHHA CBSI3b MEKIY JIETATBHBIM MCXO-
JIOM U CTETIEHbIO BBIPA)KEHHOCTH TUIIEPTEPMUH CTAHOBUT-
cst oueBrHOM (7=0,54, p<0,01).

C 11€J1b10 BBISICHEHUS TIPUYNHBI BO3HUKHOBEHUS T'H-
neprepmun y ymepuimx 6osbHbix ¢ BK 6e3 raoiino-Bocia-
JINTEJIbHBIX OCJIOXKHEHUI TaKkKe TPOBEIEH KOPPEJISIINOH-
Hblil aHamus. Haubosiee TecHas B3aMMOCBSI3b BbisBJICHA
MeXIy Tuneprepmueii 1 Gpakrom oOGHApPYKEHUSI KPOBH B
nukBopHOit cucteme (7=0,48, p<0,01). Menbinas cBsa3b 00-

patients with cerebral infarction. In the subgroup of the
dead with IH without purulent-inflammatory complica-
tions the number of patients was increased vs. subgroup
with PICs. These facts may result from the initial severi-
ty of cerebral lesion in patients with intracerebral hemor-
rhage because in all patients CT/MRT have been per-
formed on admission to the in-patient department (at the
1-st—3-rd days).

Correlation analysis has shown the interconnection
between a lethal outcome in patients with TH without
purulent-inflammatory complications, on the one hand,
and duration of their staying in the resuscitation unit
(r=0,69, p<0,01) and in the in-patient department (r=-0,9,
p<0,001), size of the lesion focus (=0,55, p<0,01), pres-
ence of blood in the liquor system (7=0,66, p<<0,01), on the
other hand. However, correlation links with hyperthermia
(r=0,14, p>0,05) and its duration (=0,16, p>0,05) were
not revealed. This surprising fact may be explained by the
circumstance that there have been many patients with a
fever (Table 1) in both subgroups of patients with intrac-
erebral hemorrhage (alive without PICs and deceased
without PICs). Besides, in the subgroup of the deceased
patients without purulent-inflammatory complications
hyperthermia has not been registered in 27% of patients,
whereas in 47% of patients the pre-mortal temperature
normalization or pre-mortal hypothermia have been noted.
Only after excluding patients without hyperthermia
(27%) from the statistical analysis, correlation link
between a lethal outcome and the degree of hyperthermia
has become evident (#=0,54, p<0,01). Thus, hyperthermia
affects the unfavourable prognosis only in patients with TH
with increased temperature.

Correlation analysis has also been carried out in
order to clarify the causes of hyperthermia in deceased
patients with IH without purulent-inflammatory compli-
cations. The most close interconnection has been revealed
between hyperthermia and presence of blood in the liquor
system (r=0,48, p<0,01), the least close correlation has
been observed between hyperthermia duration and size of
the lesion focus (7=0,36, p<0,05).

Conclusion

1. Hyperthermia above 37,2° C prolongates the
duration of alive patients' staying in the resuscitation unit
independently of the type of stroke.

2. Hyperthermia, alongside with other causes of
unfavourably a effects the outcome independently of the
type of acute cerebral circulation impairment.

3. Inalive and deceased patients with acute cerebral
circulation the impairment hyperthermia is predominantly
determined by the development of purulent-inflammatory
complications.

4. In patients with cerebral infarction without puru-
lent-inflammatory complications hyperthermia is predomi-
nantly conditioned by the size of the cerebral lesion focus.

5. The causes of hyperthermia in patients with
intracerebral hemorrhage without purulent-inflammato-
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B momomp mpakTuKyomemy spauy

Hapy’KeHa MEXK/y MPOAOJIKUTENBHOCTHIO TUIIEPTEPMUN 1
pasmepamu ouara mospeskaenus (7=0,36, p<0,05).

BoiBoasl

1. Tuneprepmus cBoiiie 37,2°C yBeqnunBaeT CpoKn
npeObIBaHKS BbIKUBIINX OOJIbHBIX B OTIEJCHUN PeaHuMa-
1IN 1 CTAIlMOHApe He3aBUCHMO OT BUIA WHCYJIBTA.

2. Tuneprepmusi B ymcje APYyrUX MPUYNH HebIaro-
TIPUSATHO BAWSET HA WCXOJ HE3aBUCHMO OT BHJA OCTPOTO
HapyIIeHUs] MO3TOBOTO KPOBOOGPAIIECHNS.

3. ¥V BBIKUBIIUX ¥ yMePIIUX OOJBHBIX C OCTPHIM Ha-
pyIIEHIEM MO3rOBOTO KPOBOOOPAIIEHWsS] TUIEPTEPMUSI
TTPENMYIIECTBEHHO IeTEPMIHIPOBAaHA Pa3BUTHEM THOWHO-
BOCHAJINTEIBHBIX OCTOXKHEHUH.
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ry complications are the presence of the cerebral lesion
focus and the presence of blood in the liquor system of
the brain.

4. 'Y 60sbHBIX ¢ HH(APKTOM MO3ra 6e3 THOHHO-BOC-
HAJIUTEIbHBIX OCJHOKHEHUI rurieprepMust 00yCI0BJIeHa
MTPEMMYIIIECTBEHHO 0YaroM MO3TOBOTO TIOBPEK/ICHUS.

5. IlpuunHoii runeprepMun y GOJBHBIX ¢ BHYTPH-
MOBTOBBIM KPOBOUBJIUSIHIEM (€3 THOIHO-BOCIAINTEIbHBIX
OCJIO’KHEHUH SIBJIAIOTCS OYar MO3TOBOTO TIOBPEKACHUS W
HaJ4ure KPOBU B TMKBOPHOI CICTEMe TOJIOBHOTO MO3Ta.
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