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2. Intensive Care of Traumatic Brain Injury Based on Temperature and Cerebral Oxygenation Parameters

Pedepar:

1. Inceprarifina po60Ta IPUCBIY€HA BUBYEHHIO, OOIPYHTYBAHHIO Ta 3aCTOCYBAHHIO Y KIIiHIYHIl MPaKTUKULL
METO/IiB iIHTEHCUBHOI Tepallii CIIPSIMOBAaHUX Ha IOJIMIIEeHHSs [lepe6palbHOro MeTadbosi3My Ta OKCUreHartii y
NALiE€HTIB 3 TSDKKOIO YEPENTHO-MO3KOBOIO TPaBMOI0. JIo JOCiIKeHHS 0ysI0 BKIYEHO 98 nalnieHTiB, 1o 6yau
po3zisieHi Ha [ABi TPyNM Ta YOTAPU Nigrpymnu. [lepma rpyna 6ysa CTBOpeHa 3 METOIO JOCiIUTHU CTaH Liepe6palbHOTOo
MeTaboJ1i3My y IallieHTiB 3 TSDKKOIO0 YeperHOo-M03K0BOo TpaBmolo (UMT) acoriifioBaHo0 3 pO3BUTKOM rinepTrepmii,
Ha MiJICTaBi AOCJIIIPKEHHS 3B'93Ky MK TeMIIEpPaTypoIo s1ipa Tijla Ta piBHEM JIAKTaTy IOTYJISIPHOI KPOBi, piBHEM
cTaypalii oryaspHoi Kposi (SjvO2) mpu 3aCTOCYBaHHi TEXHOJIOTII 11iIbOBOTO TeMIIepaTypHOro KoHTposto (LTK).
Bona Bkyouana y cebe 2 migrpynu: niarpymna 1.1 (n=30) - KOHTpOJIbHA — MALiEHTU 3 YEPETHO-MO3KOBOIO TPAaBMOIO Ta
PO3BUTKOM rilepTepMii 3 BAKOPUCTAHHAM CTaHIAPTHOrO KOMIUIEKCY IHTEHCUBHOI Teparlii 3 HACTyITHUMU
BUXiJJHMMU [IapaMeTpaMu: TeMIieparypa sapa tina 38,7 oC [38,6; 38,9], piBeHb JIaKkTaTy I0OTyJIsIpHOi KPOBi 2,8

MMoIb /1 [2,3; 3,2], piBenb SjvOn 53,2% [51,4; 55,1] Ta piBHEM CBioMOCTi 3a mKaow KoM I'nasro (LIKT) 8,0 6amnis [7,0;

9,0]. CranpapTHMI1 KOMILJIEKC 3aX0iB BKJIIOYAB: peClipaTOpHy HifTPUMKY, iHQY3iliHY Tepartiio, M TPUMKY



ATcucroniyHoro Ha piBHi 2100 MM pT. cT. 1715 naieHTiB Big 50 1o 69 pokis, Ta =110 MM pT. CT. 171 Nali€eHTiB Bif, 18
1o 49 pokiB Ta ctapuie 70 poKiB, NiATPUMKY HOPMOTJIiKeMii, paHHIO HyTPIiTUBHY NiATPUMKY, aHAJITOCENALLiI0 Ta
KOHTPOJIb CyJIOMHOI aKTUBHOCTI, aHTUOIOTUKONIPOPiNaKTUKY, IPODiaKTUKYy TPOMOOEMOOIYHUX YCKIIaIHEHb,
IVHAMiYHUH 1i7100060BUII HEMPOMOHITOPUHT. I[Ipu po3BUTKY TeMmepartypu Tina 238,3°C Kopekuis rineprepmii
IIPOBOIMJIACS 32 LOIIOMOT0I0 PapMaKOJIOTIYHOI aHTUMIPETUYHO] Teparlii Ta 06KJIaaHHs Tijla IaKeTaMH i3 JIbOZOM B
IIPOEKLISIX TPOXOJKEHHS MariCTpaJbHUX CyAuH. HaykoBa HOBU3HA NOCIIIKEHHS: - OBELEHO, 10 3aCTOCYBaHHS
TEXHOJIOTII LIIJIbOBOrO TEMIIEPATYPHOI0 KOHTPOJIIO B YMOBAaX iHTEHCHUBHOI Teparlii TAKKOi 4epernHO-MO3KOBOi
TPaBMHU JJ03BOJISIE€ He Julle e(eKTUBHO KOPUTYBATH rinepTepMilo, ase i gocsratu crabinizatii nepeépaabHOro
MeTab0J1i3My, [IPO 11O CBiTYUTD AOCTOBIpHE 3HIDKEHHS PiBHS JIAaKTATy IOTYJISIPHOI KPOBI; - BIleplile BCTAaHOBJIEHO
HasIBHICTb TiCHOT'O KOpEJISLIiHOTO 3B'93Ky MDXX TeMIIEpaTypoIO Tijla Ta I0OKa3HUKaMU 11epebpaslbHOro MeTabosisMy i
OKCHUT€Hallil (JIaKTaT I0ryJIsIpHOI KpoBi, SjvOn), o0 06IpPyHTOBY€ BUKOPUCTAHHS METOAMKH LIiIbOBOTO
TEMIIEPATYPHOTrO KOHTPOJIIO SIK iIHCTPYMEHTY peryJisiii Liepe6pasbHOro roMeOCTasy; - HayKOBO MiATBEPIKEHO, 110
KOHTPOJIbOBaHA HOPMOTEPMisl CITpHSIE TOKPAIEHHIO NTOKA3HUKIB IjepebpasibHOi OKCUTEHAllii, a TAKOX MPUCKOPIOE
BiZJHOBJIEHHSI CBiJOMOCTI Il 3MEHIIy€ YaCTOTY TSDKKMX HEBPOJIOTIYHMX NIOPYILIEHB, IO HifBUIYE €(PEKTUBHICTD
IHTEHCHBHOI Teparlii; - Bliepiie 3arporIoHOBaHO [IE€PCOHAI30BAHW MTiXi] Y BU3HAYEHHS [I0OKa3aHb 10
remotpancdyasii y nauieHTis i3 Tskkoio UMT 3 ypaxyBaHHSM iHOUBiAyaIbHOI TOJIEPAHTHOCTI 10 aHEeMii Ha OCHOBI
nokaszHukiB SvOo ta OnER, 110 103BOJIsSI€ YHUKHYTH HEOOI'PYHTOBAaHUX 200 HABIIaKU 3alli3HiINX reMoTpaHCQy3iil.
[IpakTUyHe Ta TEOPETUYHE 3HAUYEHHS NOCiIPKEHHS. Pe3yIbTaTu NOCiI)KEHHS IOTJINOIIIOI0Th YSBJIEHHS IIPO
naTo(isiosoriyHi MexaHi3aMy BTOPUHHOTO YHIKOIKEHHS FOJIOBHOTO MO3KY ITPU TSDKKill 4eperHO-MO3KOBii TpaBMi.
Brniepue o6rpyHTOBaHO 3HaY€HHS TEMIIEPATYPHOTO TOMEOCTA3y SIK KJII0YOBOTO YMHHMKA, 1110 BIIMBAE HA
1epebpasbHUI METab01i3M, OKCUTEHALIiI0 Ta CTYNiHb BTOPUHHOTO MOIIKOPKEHHS TOJIOBHOTO MO3KYy. BCcTaHOBJIEHO
TICHUI KOPeJSILiHUI 3B'130K MK TEMIIEPATypOIO Tijla, piBHEM JIAKTATy B IOTYJISIPHIl KPOBi Ta caTypaliielo BEeHO3HOI
KPOBi KMCHEM, 10 [T03BOJISIE PO3IJISIAATY 1ii IOKA3HUKU SIK iHTEerpajbHi MapKepyu MeTaboJliYyHOro CTaHy FOJIOBHOTO
MO3Ky. [IpakTU4YHe 3Ha4€HHS NOCIiIKEHHS TI0JISITa€ Y BIIPOBAI KEHHI B KJIIHIYHY [IPAKTAKY METO[Y LIiJIbOBOTO
KOHTPOJIIO TEMIIEPATYPH, 1O 3abe3Meuye NiATPUMaHHSI HOPMOTEPMIi SIK eJleMeHTa HEHPONPOTEKLi.
3anporoHOBaHO aJTOPUTM 3aCTOCYBaHHS alapaTHOI CUCTEMU OXOJIOKEHHS [J1s1 JOCSITHeHHS Ta cTabinizamii
L[iJIbOBUX T€MIIEPATYPHUX 3HAYEHb, IO CNIPUSE 3HUKEHHIO META00JIIYHOTO CTPECY Ta MOKPAIIEHHIO TTOKA3HUKIB
1epebpasbHOi okcureHanii. O6rpyHTOBaHO JOLIIBHICTD OI€HHOTO MOHITOPUHTY TEMIIEPATypH Tija, piBHA
JIaKTary, catypauii SjvOn, a TakoX OLiHKY cTaHy nauieHTa 3a mwkanamu KD i CPC gk yacTrHY CTaHIAPTHOTO
nigxony B iHTeHCHBHIN Teparii. Okpemo noBeneHO e(eKTHBHICTh IePCOHAIZ0BAHOTO MiTX0AY [0 OLiHKU
TOJIEPAHTHOCTI 10 aHeMii y nanieHTiB i3 Tsokkoro YMT. 3amicTb opieHTallii BUKJIIOYHO Ha PiBE€Hb FeMOIJIO0iHY,
3aIPONIOHOBAHO BKJIIOYATH [0 MOHITOPUHIY IIOKa3HUKU LIEHTPA/IbHOI BEHO3HOI caTypallii KUCHEM Ta PO3PaxyHOK
KoedilieHTy eKcTpakuii KMCHIO, 110 LO3BOJISIE CBOEYACHO BUSIBIISITU IPUXOBAHY HETOJIEPAHTHICTb O aHeMii. Takuil
niaxin nigBuiye ToyHicTh TpaHCQY3iMHUX pillleHb, 3a1106irae rifOKCUYHUM YCKIIQIHEHHSIM Ta MOXe OyTH

BUKOPUCTAaHUH [J151 YI,OCKOHAJIEHHS JIOKAJIbHMX KJIIHIYHUX [IPOTOKOJIIB iHTEHCUBHOI Tepallii.

2. This dissertation is dedicated to the research, justification, and implementation into clinical practice of intensive
care methods aimed at improving cerebral metabolism and oxygenation in patients with severe traumatic brain
injury (TBI). The study included 98 patients, who were divided into two groups and four subgroups. The first group
was formed to study the state of cerebral metabolism in patients with severe traumatic brain injury associated
with hyperthermia, based on the investigation of the relationship between core body temperature and the level of
jugular venous lactate, SjvOn levels, using the technology of targeted temperature control. It included two
subgroups: Subgroup 1.1 (n=30) - Control group - patients with TBI and hyperthermia treated using the standard
intensive care protocol. Baseline parameters were as follows: core body temperature 38.7°C [38.6; 38.9], jugular
venous lactate level 2.8 mmol /L [2.3; 3.2], SjvOn level 53.2% [51.4; 55.1], and Glasgow Coma Scale (GCS) score 8.0
[7.0; 9.0]. The standard treatment protocol included: respiratory support, infusion therapy, maintenance of systolic
blood pressure 2100 mmHg for patients aged 50-69, and =110 mmHg for patients aged 18-49 and over 70 years,
normoglycemia management, early nutritional support, analgesia and sedation, seizure control, antibiotic

prophylaxis, prevention of thromboembolic complications, and continuous 24-hour neuromonitoring. When body



temperature >38.3°C was detected, hyperthermia was corrected with pharmacological antipyretic therapy and ice
packs applied to areas over large blood vessels. Scientific novelty of the research. It has been proven that the use
of targeted temperature control in the intensive care of patients with severe traumatic brain injury not only
effectively corrects hyperthermia but also contributes to the stabilization of cerebral metabolism, as evidenced by
a significant reduction in jugular venous lactate levels. For the first time, a strong correlation has been established
between body temperature and indicators of cerebral metabolism and oxygenation (jugular venous lactate, SjvOn),
justifying the use of TTC as a tool for regulating cerebral homeostasis. Scientific evidence has confirmed that
controlled normothermia improves cerebral oxygenation, accelerates the recovery of consciousness, and reduces
the incidence of severe neurological impairment, thereby increasing the effectiveness of intensive
neuroprotection. For the first time, a personalized approach to determining indications for blood transfusion in
patients with severe TBI has been proposed, taking into account individual anemia tolerance based on SvOn and
OnER levels. This approach helps to avoid unjustified or delayed transfusions. Practical and theoretical significance
of the study. The results of the study deepen the understanding of the pathophysiological mechanisms of
secondary brain injury in patients with severe TBI. For the first time, the role of temperature homeostasis has been
substantiated as a key factor influencing cerebral metabolism, oxygenation, and the severity of secondary brain
tissue damage. A strong correlation has been established between body temperature, jugular venous lactate level,
and venous oxygen saturation, allowing these parameters to be considered integral markers of the brain’s
metabolic state. The practical significance of the study lies in the implementation of targeted temperature control
in clinical practice to maintain normothermia as an element of neuroprotection. An algorithm for the use of
hardware cooling systems has been proposed to achieve and maintain target temperature values, which reduces
metabolic stress and improves cerebral oxygenation indicators. The feasibility of daily monitoring of body
temperature, lactate levels, SjvOn and assessment of the patient’s condition using the GCS and CPC scales as part of
the standard intensive care approach has been substantiated. The effectiveness of a personalized approach to
assessing anemia tolerance in patients with severe TBI has been separately demonstrated. Instead of relying solely
on hemoglobin levels, it is proposed to include monitoring of central venous oxygen saturation (SvOn) and oxygen
extraction ratio, which allows for the timely detection of hidden anemia intolerance. This approach increases the
accuracy of transfusion decisions, prevents hypoxic complications, and can be used to improve local clinical

protocols for intensive care.
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