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Cerebral oxygenation level is an important prognostic factor in the treatment of patients with severe traumatic
brain injury (TBI). Hypoxia, which significantly worsens clinical outcomes, can result from insufficient oxygen delivery
to the brain or disrupted metabolism. The aim of this study was to investigate the effect of controlled normothermia
on the oxygen saturation level in the jugular vein (Sjv02) in patients with severe TBI and hyperthermia.

A total of 60 patients participated in the study, divided into a control group (n=30), which received standard
antipyretic therapy, and an experimental group (n=30), where target temperature management was applied within
the range of 36.5-37.5°C using the Blanketrol-1l cooling system. Esophageal thermometry and invasive monitoring
of Sjv02 levels were used. Statistical analysis was performed using standard methods via Jupyter Notebook (https://
jupyter.org).

The study established that in the group with controlled normothermia, the SjvO2 level was significantly higher
compared to the control group between days 3-7, reaching peak values on days 6-7. Correlation analysis revealed
a strong inverse relationship between body temperature and SjvO2 levels, indicating worsening brain oxygenation

with increasing hyperthermia.

Thus, the obtained results confirm the effectiveness of controlled normothermia in improving cerebral oxygen-
ation and suggest its use for optimizing intensive care in patients with severe TBI.
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This work is a fragment of the scientific research con-
ducted by the Department of Anesthesiology, Intensive
Care, and Emergency Medicine at the Faculty of Post-
graduate Education of Dnipro State Medical University:
“Development and improvement of technologies for en-
hancing the safety of anesthesia, pain management, and
individualized intensive care in critically state patients”
state registration number 0123U104848.

Introduction.

Cerebral oxygenation represents the balance be-
tween oxygen delivery and consumption, which largely
reflects the adequacy of cerebral perfusion [1, 2, 3]. Fac-
tors influencing oxygen delivery to the brain include ar-
terial pressure, hemoglobin level, systemic oxygenation,
body temperature, and oxygen transport to the cerebral
microcirculation. When oxygen delivery is insufficient
or cells are unable to metabolize it for various reasons,
tissue hypoxia develops, which contributes to secondary
brain injury and negatively impacts the clinical course
and outcomes of TBI treatment. Consequently, cerebral
oxygenation monitoring is an essential component of ex-
tended neurocritical care [1, 4, 5].

Various invasive and non-invasive technologies exist
for monitoring cerebral oxygenation, including measure-
ment of jugular venous oxygen saturation (Sjv0,), brain
tissue partial oxygen pressure (Pti0,), and near-infrared
spectroscopy (NIRS). However, the latter two methods
have limitations, including cost and accessibility, particu-
larly in low-resource settings [3, 6].

Jugular venous oximetry is one of the bedside and
accessible methods used to monitor cerebral oxygen-
ation, especially in TBI patients. This method is based on
the concept that nearly all of the brain’s venous system
drains into the internal jugular veins via the jugular bulb.
The jugular sinus contains blood draining from both ce-

rebral hemispheres, with approximately 70% originating
from the same hemisphere and 30% from the opposite
hemisphere. In most patients, one side is dominant in
venous drainage, typically the right side. According to
Fick’s principle, hemoglobin oxygen saturation mea-
sured in the jugular bulb reflects the difference between
the amount of oxygen delivered to the brain and the
amount consumed by brain tissue [7, 8].

The advantage of SjvO, monitoring over other meth-
ods is that it provides global brain oxygenation status
and can track real-time changes. However, since SjvO,
monitoring evaluates whole-brain oxygenation, it is less
sensitive to regional cerebral ischemia and hypoxia.
Thus, a normal SjvO, value does not necessarily indicate
the absence of regional cerebral ischemia, while a low
SjvO, value always indicates decreased cerebral blood
flow [2, 9].

Normal SjvO, values range from 55-75%. SjvO, levels
>75% suggest increased oxygen delivery or decreased
cerebral metabolic oxygen consumption (CMRO,),
whereas SjvO, values <55% indicate reduced oxygen
delivery or increased CMRO,. Studies have shown that
jugular desaturation is associated with unfavorable neu-
rological outcomes in TBI patients [10, 11].

The 2016 “Brain Trauma Foundation” guidelines de-
fine SjvO, <50% as a critical threshold (Level Ill recom-
mendation) [12].

Several studies highlight the importance of early
SjvO, monitoring for timely detection of cerebral blood
flow changes, and SjvO, has been identified as a factor
significantly associated with neurological recovery prog-
nosis in TBI [2].

In severe TBI patients, SjvO, monitoring helps detect
ischemia caused by both systemic and intracranial fac-
tors [8]. One such factor is hyperthermia, which nega-
tively affects brain metabolism, leading to worsened
hypoxic brain injury. Studies have demonstrated a signif-
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icant inverse correlation between temperature gradient
and SjvO, at cerebral perfusion pressure >50 mmHg [13,
14].

Thus, SjvO, monitoring can be a valuable adjunct
to standard neuromonitoring and will contribute to
the early recognition of cerebral ischemia and hypoxia,
which are closely related to treatment outcomes. How-
ever, current research does not sufficiently cover the re-
lationship between core body temperature as a systemic
factor influencing cerebral oxygenation and SjvO, level.

The aim of the study.

To investigate the dynamics of SjvO, levels in the
presence of hyperthermia and the application of cere-
bral temperature control in patients with severe trau-
matic brain injury.

Object and research methods.

The study was conducted during the period 2020-
2023 at the Department of Anesthesiology and Intensive
Care of the I.I. Mechnikov Dnipro Regional Clinical Hospi-
tal under the Dnipropetrovsk Regional Council. A total of
60 patients with severe TBI associated with hyperther-
mia, who were receiving treatment in the intensive care
unit, were included in the study.

Informed consent was obtained from all patients or
their legal representatives prior to the study. The study
fully complies with Ukrainian legislation and the «Rules
of Ethical Principles for Conducting Scientific Medical Re-
search Involving Humans», as approved by the Helsinki
Declaration and the European Convention on Human
Rights and Biomedicine. Compliance with ethical stan-
dards was confirmed by the conclusion of the Bioethics
Committee of DSMU (protocol No. 7 dated October 28,
2020).

Among the study participants, there were 53 men
(88.3%) and 7 women (11.7%). The study included indi-
viduals aged 18 to 70 years. The proportion of patients
aged 18-40 years was 59.2%, 41-60 years — 37.6%, and
61-70 years — 3.2% of all participants. The mean age in
the control group was 44.68+10.79 years, while in the
group with targeted temperature control technology, it
was 47.6149.24 years, with no statistically significant dif-
ference (p=0.31).

The characteristics of patients by study groups are
presented in table.

All study participants were divided into two groups:

e Control group (n=30) — patients with TBI and hyper-
thermia (T 238.3°C) who received standard antipyretic
therapy.

e Study group (n=30) — patients with TBI and hyper-
thermia (T 238.3°C) who underwent targeted tempera-
ture control within the range of 36.5-37.5°C using the
Blanketrol-1l hypothermia system (CSZ, USA).

Table — Characteristics of patients with TBI and their

distribution based on the type of treatment

All study participants underwent esophageal ther-
mometry using the Temperature Probes Reusable 400
Series sensor (CSZ, USA), with a temperature measure-
ment range of 0 to 50.0°C, connected to a cardiac moni-
tor. The temperature probe was inserted naso-oroesoph-
ageally to a depth of 32-38 cm.

Each patient had a catheter placed in the internal
jugular vein. The measurement of SjO, levels was per-
formed using a biochemical analyzer in the clinical labo-
ratory of I.I. Mechnikov Dnipropetrovsk Regional Clinical
Hospital.

All patients received a standard intensive care
protocol in accordance with international guidelines —
«Guidelines for the Management of Severe Traumatic
Brain Injury, 4th Edition (2016)» — in the intensive care
unit (ICU) setting.

This comprehensive treatment protocol included
respiratory support, infusion therapy, systolic blood
pressure (SBP) maintenance at 2100 mmHg for
patients aged 50-69 vyears, and 2110 mmHg for
patients 18-49 years and 270 years, normoglycemia
control, early nutritional support, analgosedation and
seizure control, antibiotic prophylaxis, prevention of
thromboembolic complications, and continuous 24-
hour neuromonitoring. If body temperature reached
>38.3°C, hyperthermia correction was performed using
pharmacological antipyretic therapy and application of
ice packs to major blood vessel projection areas.

In the study group, in addition to the standard
intensive care protocol, targeted temperature control
technology was applied using the Blanketrol-ll
hypothermia system (CSZ, USA) to achieve and maintain
a core body temperature within the range of 36.5-37.5°C.

The analysis of the obtained data was performed
using descriptive and analytical biostatistics methods.
Quantitative variables with a normal distribution were
presented as the mean + standard deviation (M%SD),
while non-normally distributed variables were presented
as the median and quartiles — Me [Q1; Q3]. Intergroup
differences were assessed using the Mann-Whitney U
test.

Spearman’s rank correlation (r)) was used to assess
relationships between study variables, with 95%
confidence intervals for correlation coefficients. Fisher’s
methods were used for statistical significance testing.
Correlations were visualized using scatter plots with
confidence ellipses, which served as visual indicators of
correlation strength and direction: weak correlation was
reflected by an ellipse close to a circle, whereas strong
correlation resulted in an ellipse flattened diagonally,
with its slope indicating the relationship direction
(positive or negative).

All calculations and graph construction
were performed using the free integrated
development environment Jupyter Notebook

Indicators Control Group (n=30) | Study Group (n=30) (https://jypyter.org): A p-val.ue _<_0-05 (<5%)

oe of treatment Standard antipyretic |Targeted temperature| W3S considered statistically significant for all

yp therapy control technology analyses.

Research results and their discussion.

Age, M+SD 44.68+10.79 47.61+9.24 . .

ge, years ( .) On the first day of the study (fig. 1), the
Male/Female ratio, n 26/4 27/3 mean SjvO, level was higher in the control
Baseline body temperature, °C 38.7 39.0 group (53.2% [51.4; 55.1]) compared to the
(Me [Q1; Q3]) [38.6; 38.9] [38.7; 39.6] study group (51.8% [49.6; 53.9]), although
Baseline SjvO; level, % (Me 53.2 51.8 the difference was not statistically significant
[Q1; Q3]) [51.4; 55.1] [49.6; 53.9] (p=0095)
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Starting from day 3, SjvO, levels were 85 4 -
significantly higher (p=0.002) in the con- Group
trolled normothermia group — 57.4% go { Coetol
[54.0; 60.6] compared to the control — Sm‘:iy
group—>52.9% [50.6; 57.2]. Over days 4-5, 15 :
the difference in SjvO, levels between
the groups increased, with the statistical 70 4
significance remaining (p<0.001). =
On day 6, SjvO; levels in the study Q:: 65 4 =
group continued to rise, reaching 66.0% %
[57.6; 69.9], while in the control group, 60 :
jugular venous oxygen saturation re-
mained at 57.0% [54.5; 64.9], with a sig- 55 +
nificant difference between the groups
(p=0.006). 50
On day 7, SjvO, in the controlled
normothermia group was 70.2% [64.8; 45 4 -
78.0], which remained significantly high- : z 4 A M 4 4

er (p=0.017) than in the control group —
59.7% [56.3; 69.9].

An analysis of core body tempera-
ture dynamics demonstrated that on
the first day, both groups exhibited hy-
perthermia, with the mean core body temperature in
the study group being significantly higher (p=0.008) at
39.0°C [38.7; 39.6], compared to 38.7°C [38.6; 38.9] in
the control group.

On day 3, in the targeted temperature control group,
the mean temperature was significantly lower (p<0.001)
at 37.8°C [37.6; 38.4], compared to the control group,
where hyperthermia persisted at 38.8°C [38.4; 39.4].

Over days 4-6, the temperature remained significant-
ly lower in the study group (p<0.001 for each day sepa-
rately).

On day 7, the core temperature in
the study group stabilized within the tar-

Figure 1 — Comparative dynamics of SjvO; levels in patients with severe

traumatic brain injury.

(95% Cl: -0.74 — -0.59; p<0.001), and in the study group
—r,=-0.92 (95% Cl: -0.94 —-0.89; p<0.001), with a statis-
tically significant difference between groups (p<0.001).

These results suggest that in the study group, the
relationship between core temperature and SjvO, levels
was stronger, with a more pronounced increase in SjvO,
levels observed as temperature decreased, compared to
the control group.

The obtained study results confirm that the con-
trolled normothermia method is effective in improving
cerebral oxygenation in TBI patients, which may have a
positive impact on prognosis and treatment outcomes.

Combined sample (for the entire observation period)

get range of 37.5°C [37.3; 37.9], whereas £
in the control group, hyperthermia per-
sisted at 37.8°C [37.6; 38.1], maintaining 80

a significant difference between groups
(p=0.005).

The obtained data indicate that tar-
geted temperature control results in
significantly higher jugular venous sat-
uration levels compared to the control
group, suggesting the potential effec-
tiveness of this method in improving ce-
rebral oxygenation by maintaining nor-
mothermia in patients with severe TBI.

An analysis of the relationship be-
tween core body temperature and SjvO,
levels in severe TBI patients demonstrat-
ed a strong negative correlation for the
entire dataset (without differentiation by
days) —r_=-0.81 (95% ClI: -0.84 — -0.78;
p<0.001), as well as for each individ-
ual day — r_ranging from -0.87 to -0.67
(p<0.01 for each day separately). This
correlation suggests that SjvO, levels
decrease as temperature increases, and

SjOz, %

vice versa (fig. 2).

When analyzing this relationship
separately for each group, a strong sig-
nificant negative correlation was also ob-
served in the control group —r_=-0.67

37.0

38.0 385 39.0 39.5

Temperature, °C

@ Control
) Study

37.5

Figure 2 — Relationship between core body temperature and SjvO, levels.
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The analysis of SjvO, dynamics showed that most pa-
tients included in the study exhibited signs of cerebral
hypoxia associated with hyperthermia. However, after
implementing targeted temperature control technology,
starting from day 3 and continuing until the end of the
observation period, SjvO, levels remained significantly
higher in comparison to the control group.

The identified data indicate a clear inverse propor-
tional relationship between core body temperature and
SjvO, levels, where an increase in core temperature
leads to a decrease in SjvO,, while a decrease in core
temperature results in an increase in SjvO,. Since SjvO,
levels serve as an indicator of the balance between ce-
rebral oxygen delivery and CMRO,, they can be utilized
as part of an extended neuromonitoring strategy in the
intensive care management of patients with severe TBI.

According to previous studies, the beneficial effects
of controlled normothermia are achieved through the
reduction of cerebral metabolism, improvement of mi-
crocirculation, reduction in the production of neurotox-
ic metabolites, and stabilization of systemic hemody-
namics. Our findings align with these mechanisms and
highlight the feasibility of using targeted temperature
control to maintain normothermia as a component of
intensive care in patients with severe TBI. In our view,
the positive impact of targeted temperature control on
cerebral metabolism is associated with both the optimi-
zation of cerebral oxygen delivery and the reduction of
oxygen consumption by the brain while maintaining core
body temperature within normal ranges.

Thus, the practical significance of these findings lies
in the fact that meticulous temperature control may
serve as an effective approach for optimizing cerebral
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blood flow and oxygenation, which could contribute to
improved neurological recovery in patients with severe
TBI.

Conclusions.

1. The study revealed that the use of targeted tem-
perature control in patients with severe TBI associated
with hyperthermia contributes to an improvement in
SjvO, levels. By day 3, in the group with targeted tem-
perature control within the normal range, SjvO, levels
were significantly higher compared to the control group.
The statistical significance of the difference between the
groups persisted until day 7, indicating the positive ef-
fect of controlled normothermia on brain oxygenation.

2. In the study group, patients with targeted tem-
perature control demonstrated a gradual and significant-
ly stronger reduction in body temperature to the target
range (36.5-37.5°C) compared to the control group,
where hyperthermia persisted throughout the study
period. This confirms the effectiveness of the method
in preventing further secondary brain injury caused by
hyperthermia.

3. Thus, SjvO, monitoring is an important component
of neuromonitoring, and targeted core temperature
control within normal values can be an effective means
of improving cerebral oxygenation.

Prospects for further research.

Future studies will focus on investigating the impact
of systemic factors, particularly core body temperature,
on cerebral oxygenation and the neurological outcomes
of severe TBI treatment.

JAUHAMIKA PIBHA HOTYNIAPHOI CATYPALLIT KUCHIO MPU 3ACTOCYBAHHI
LLIZIbOBOrO TEMMEPATYPHOIO KOHTPOIO Y MALLIEHTIB 3 TAXKKOIO
YEPEMHO-MO3KOBOIO TPABMOIO

[OHIiNpoBCbKMii pep>KaBHUI MeauuHuii yHiBepcuTeT (M. [iHinpo, YKpaiHa)
resuscitation9@gmail.com

PiseHb yepebpanbHOI OKCU2EHA YT € 8aXAUBUM MPO2HOCMUYHUM (haKMOPOM y MPOUEC MiKy8aHHI nayieHmis i3
MAXCKOI YepernHo-mMo3Koeoo mpasmoro (YMT). [Jo po3sumky 2iMoKCii, ujo 3Ha4YHO Mo2ipWye KAiHiYHUl npo2Ho3
MOXCYymb puU3800UMU HeOOCMAMHE HAOX00H(eHHSA KUCHIO 00 MO3KYy abo (io2o nopyweHuli memabonizm. Memoro
0ocnidxceHHA byno susYeHHsA 8MaAU8Y KOHMPOALOBAHOT HOpMomMepMil Ha pieeHb camypauii KUCHHO y t02ynApHil eeHi
(Sjv02) y nayieHmie i3 maxckoro YMT ma po3gumxom ainepmepmii.

Y docnioxceHHi83aau y4acms 60 nayieHmis, AKi 6ysau po3nodineHi Ha KOHMponsHy 2pyny (n=30), wo ompumyeana
cmaHAapmHy aHmunipemuyHy mepanito, ma 0ocnioncysary (n=30), y Akili 3acmocosysanu yinbosuli KOHMPOsb
memnepamypu 8 mexcax 36,5-37,5°C 3a donomoeor 2inomepma «Blanketrol — Il». Bukopucmosysanau memoo
e3oghazanbHoi mepmomempii ma iHeazusHuUl MoHimopuHe pieHA SjvO2. CmamucmuyHul aHani3 nposoouscs i3
3acmocysaHHAM cmaHAapmHux memodie 3a donomozoro Jupyter Notebook (https://jupyter.org).

byno ecmaHoeneHo, Wo y epyni 3 KOHMpPOsb0B8AHO HOPMOMepPMIErD piseHb SjvO2 bys 00Ccmo8ipHO 8UULUM
OPIBHAHO 3 KOHMPOsILHOK 2PYNOoH 8MP0O08XH 3-7 0i6 i 00CA2a8 MAKCUMAbHUX 3HAYeHb Ha 6-7 00by. KopenayitiHul
aHani3 sussus 0ocmosipHull cunbHUl 380poMHIli 38’430K MiX< memnepamyporo mina ma pisHem SjvO2, w0
€8i04YUMb NMPo Mo2ipWeHHA OKCU2eHayil MO3Ky npu po3sumeky 2inepmepmii.

TaKUM YUHOM OMPUMGAHIi pe3ynbmamu nidmeepoxyroms epeKkmusHicms MemoOUKU KOHMPOAbOB8AHOI
HopMomepMii 0719 MOKPAWeHHA uepebpanbHoi oKcuzeHayii ma Mmoxyme 6ymu suKopucmadi 014 onmumizayii
iHmeHcusHoi mepanii'y nayieHmie i3 maxkoro YMT.

Knro4oei cnoea: 4vepenHo-mo3Kosa mpasma,
memnepamypHuli KOHMPOb, iIHMeHCcUBHA mepariis.
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einepmepmisa, camypayia t02ynapHoi eeHu, yinvosull
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3B’A30K ny6aikauii 3 nnaHoBMMM HayKOBO-AoOCAig-
HUMK poboTamu.

PoboTta € pparmeHTOM HayKoBOi poboTun Kadenpu
aHecTesio/orii, iIHTeHCMBHOI Tepanii Ta MeauUMHU He-
BiAKNagHMx ctaHis PO [AHINpPOBCbKOro AeprKaBHOro
MeAMYHOro yHiBepcuTeTy «PO3pobKa Ta YA0CKOHANEHHS
TEXHOJOTIN NigBULEeHHs 6e3nekn aHecTesii, NiKyBaHHSA
6010 Ta iHAMBIAYyaNi30BaHOI IHTEHCMBHOI Tepanii y naui-
€HTIB B KPUTUYHUX CTaHAX», HOMep AeprKaBHOI peecTpa-
uii 0123U104848.

Bcryn.

LlepebpanbHa oKcureHauis — e 6anaHc Mix Haaxo-
OXEHHAM | CNOXXMBAHHAM KUCHIO, AKMI 3HAYHOIO Mipoto
BifLOOparkae afeKBaTHICTb LepebpanbHoi nepdysii [1, 2,
3]. Ha 3abe3neyeHHs [OCTaBKM KUCHIO A0 MO3KY BMK-
BalOTb TaKi MapameTpu, AK apTepianbHUI TUCK, piBEHb
remornobiHy, cMCTeMHa OKcUreHauis, Temnepatypa Tina
Ta TPAHCMOPT KMCHIO A0 CUCTEMU LiepebpanbHOT MiKpo-
umpKRynauii. Konm goctaBka KUCHIO HeaocTaTHA abo Khi-
TUHU 3 Pi3HUX NPUYUH HE MOXKYTb oro metabonisysa-
TH, Uue NPU3BOAUTb A0 PO3BUTKY TKAHMHHOI riMOKCii, AKa
BUCTYyNae GakKTOPOM BTOPUHHOTO MOLLUKOAKEHHA MO3KY,
HeraTMBHO BM/IMBAIOYi Ha Nepebir Ta KAiHIYHWIA pe3yib-
TaT IiKyBaHHA Yy MALEHTIB 3 TAXKKOI YepenHo-MO3KOBOH
Tpasmoto (YMT). B 3B’A3KYy 3 YMM, MOHITOPUHT Lepe-
6pasibHOi OKCUreHaLji € BaXK/IMBOK CK/1a40BO PO3LUK-
PEHOr0 HEMPOMOHITOPUHIY Y BiAAiNeHi iHTEHCUBHOT Te-
panii [1, 4, 5].

Ons MOHITOPUHIY CcTaHy uepebpanbHOI OKCUreHa-
LT iCHYIOTb Pi3Hi iIHBA3WBHI Ta HeiHBa3MBHI TEXHOAOTII,
cepen, AKUX BUAINAIOTb BM3HAYEHHA caTypaLlii KUCHIO
y torynapHii seni (Sjv0,), piBHA napuiasbHOTO TUCKY
KMCHIO y TKaHMHI Mo3Ky (PtiO,) Ta meToamKa iHdpa —yep-
BOHOI cnekTpockonii (NIRS), anie ocTaHHi ABa matoTb CBOT
0OMEKEHHSA, BKIOYAKOUM iX BapTiCTb Ta HELOCTYMHICTb
0cobnnBO B KpaiHax i3 cepefHiM abo HU3bKMM pecypc-
HUM 3abe3neyeHHsam [3, 6].

OKcumeTpia ApemMHOi BEHN € OAHUM i3 NPUNIKKOBUX
Ta AOCTYMHUX METOAIB, AKMIA BUKOPUCTOBYETLCA 418 MO-
HITOPUHTY LuepebpasibHOi OKcUreHau,ii, ocobamBo y nai-
€HTiB i3 UYMT. Lleit meToa 6a3yeTbca Ha KoHLenLji, 3rigHo
3 AKOK MaliKe BCA BEHO3HA CUCTEMA MO3KYy BMAJaE y
BHYTPIiLIHI ApeMHi BEHW Yepes ApemHy UnbyanHy. Apem-
HUIA CUHYC MICTUTb KPOB, WO BiATiKAaE 3 060X MiBKy/b
rOIOBHOTO MO3KY, Npuyomy npmbansHo 70% Kposi Haza-
XOAWUTb 3 Ti€i K camoi niBkyni, a 30% — i3 NPOTUNENKHOI.
Y 6inbWOCTi NaLieHTIB 04HA CTOPOHA MAE AOMIHAHTHUI
BEHO3HWI BIATIK, i HANYacTiWe ue npasa CTOpoHa. 3rig-
HO 3 NpuHUMNom Dika, HaCMYEHHA remMorNobiHy KUCHeEM,
BUMIpsiHE B ApPeMHin umMbynuHi, Bigobparkae pisHMLIO
MiX KINbKICTIO KMCHIO, WO HAagXOAUTb Y MO3OK, i KifbKi-
CTIHO KUCHIO, CMOMKMBAHOTO TKAaHMHO MO3KY [7, 8].

Mpu4rHa, YoMy MOHITOPUHE SjvO, € Kpawum, Hix
iHWIi meToaM, NONArae B TOMYy, WO BiH MOX€ KOHTpPO-
JIOBAaTU HACUYEHHA KPOBi KUCHEM Yy BCbOMY MO3KY Ta
diKkcyBaTM TeHAEHLiI0 3MiHM B peanbHomy Yaci. OgHak,
OCKi/IbKM MOHITOPUHT SjvO, OUiHIOE piBEHb KUCHIO B
KPOBi BCbOrO MO3KY, BiH MEHLU YyTIMBUI A0 perioHanb-
HOI uepebpanbHOi iwemii Ta rinokcii. TakKMM 4YMHOM,
HOpManbHe 3Ha4YeHHsA SjvO, He 0608’A3KOBO BKa3ye Ha
BiZICYTHICTb perioHanbHOI LuepebpanbHOi iwemii. OagHaK
HU3bKe 3HauyeHHs SjvO, 3aBXKAW BKasye HA 3HUMKEHHs
uepebpanbHOro KPOBOTOKY [2, 9].

HopmanbHe 3HaueHHs SjvO, 3HaxoanTbCA B Aianaso-
Hi 55-75%. PiBeHb SjvO, 275% BKasytoTb abo Ha 36inb-

LWEHHA AOCTaBKM KUCHIO, a0 Ha 3HUMKEHHA LUBUAKOCTI
MeTabo/iYHOro CNOMKMBAHHA KMCHIO B MO3KY (CMRO,). |
HaBMNaKM, 3HAYEHHA Sjv02<55% BKA3YOTb Ha 3HUXEHHA
[OCTaBKM KUCHIO abo 36inblueHHA CMRO,. byno pose-
[AEHO, Lo ApemMHa AecaTypalia KACHIO NoB’A3aHa 3 He-
CNPUATIUBUMW HEBPOJIOFIYHMMM Hacnigkamm YMT [10,
11].

PekomeHpauii «Brain Trauma Foundation 2016» Bu-
3Hauum piseHb Sjv0O, <50% KPUTUYHUM NOPOTrom (peko-
meHaauia pisHa 1) [12].

Y pagi focnigxeHb 3BePTAETbCA YBara Ha paHHin mo-
HITOPUHT Sijz' ON1A CBOEYACHOTO BMABNEHHA 3MiH Y Le-
pebpanbHOMY KPOBOTOKY, @ TaKOX SjvO, BM3HAYa€ETbCA
AK aKTOp, AKMI CYTTEBO MOB’A3AHUIN 3 MPOrHO30M He-
BPO/IOTiYHOTO BigHOBAEHHS npn YMT [2].

Y naujenTis i3 Taxkoto YMT moHiTopuHr SjvO, ao-
nomarae BMABUTM ilIeMito, SKa MoKe ByTu cnpuumMHeHa
AK CUCTEMHUMMU, TaK i BHYTPiLWHbOYEPENHMMM daKTopa-
mu [8]. OgHUM 3 uMX PaKTOpiB € PO3BUTOK rinepTepmii,
AKA YMHWUTb CBill HEraTUBHWUI BNAMB Yepe3 Pi3Hi mexa-
Hi3MW BKJ/ItOYAOYM NigBULLEHHA MeTaboniamy y MO3KY,
LLLO NPU3BOANUTL A0 NOMMUBAEHHSA FiIMOKCUYHOIO MOLWKO-
[JYKEeHHA ToN0BHOTO MO3Ky. byno npoaemoHcTpoBaHo,
WO NiABULLEHNI TEMMNEPATYPHUIA TPAIEHT MA€E 3HAYHY
3BOPOTHY Kopensuito 3 SjvO2 npwu uepebpanbHomy nep-
dysirtHomy TUCKy >50 mm pT. cT. [13, 14].

TakMM YMHOM MOHITOPUHT SjvO, moke 6yt Kopwuc-
HUM AOMNOBHEHHAM A0 CTaHAAPTHOTO HEMPOMOHITOPUH-
ry i cnpuaTMme paHHbOMY PO3ni3HaBaHHIO Lepebpanb-
HOT ilwemii i rinoKcii Ta TicHo NoB’sA3aHMiM 3 pe3yibTaTaMu
NikyBaHHsA. [poTe Tema 3B’A3Ky MiXK TeMnepaTypoto aapa
Tifla AK cucTeMHoro ¢GaKkTopy BR/MBY Ha LepebpanbHy
OKcureHauito Ta pisHem SjvO, € HeOCTaTHLO BUCBIT/IE-
HOHO Y CYHaCHUX OOCAIAMNKEHHSAX.

MeTta gocnigxeHHs.

BusHaueHHs AuHamikn pisHA SjvO, npu po3BUTKY
rinepTepmii Ta 3acTocyBaHHi LuepebpasbHOro Temnepa-
TYPHOTO KOHTPOJIIO Y MALLEHTIB 3 TAXKKOIO YepernHo-mMo3-
KOBOI TPaBMOIO.

O6’eKT i meTOoaU AOCNIAKEHHA.

LocnigkeHHA nposBogunoca y nepiog 2020-2023
pp. Ha 6a3i BiaAineHHA aHecTesionorii Ta iHTEHCUBHOI
Tepanii KM «JHinponeTpoBcbKa 061acHa KAiHiYHa nikap-
HA im. LI. MeuyHuKoBa» [HinponeTpoBcbKoi obnacHoi
paau». [lo pocnigxeHHa 6yno BKkAoUYeHO 60 NauieHTiB 3
TAXKOIO YepenHO-MO3KOBOK TPAaBMOIO, aCOLLii0BaHO0 3
PO3BUTKOM FinepTepmii, AKi 3HAXOAUNUCH Ha NiKyBaHHI y
Big4ineHHi iHTeHCKMBHOI Tepanii.

IHbopmoBaHa 3roga byna oTpMmaHa Big, BCiX naui-
€HTiB abo ix odiuiiHMX NpeacTaBHMKIB nepes npose-
OeHHAM pocnigxKeHHA. NposeaeHe JOCNIAXKEHHA NOB-
HICTIO BiAgNoOBiga€e 3akoHOAABCTBY YKpaiHK i «[MpasBunam
€TUYHUX MPUHLNUMNIB NPOBEAEHHA HAYKOBUX MeAUUYHUX
[OCNIAKEHDb 3@ YYaCTIO II0ANHNY, 3aTBEepAKEeHUX [enb-
CiHCbKOI aeknapauieto, KoHBeHLjieto EBponenicbKkoro
Coto3y BigHOCHO NpaB NAMHM Ta BiomeanumHM, WO
NiATBEPAKYETLCA 3aKAOYEHHAM KOMICii 3 bioeTukn MY
(npoTokon Ne 7 Big, 28.10.2020 p.)

Cepes NaLEHTIB BKAOYEHUX Y AOCAiAXKeHHs 6yno
53 yonosika (88,3%) Ta 7 »iHOK (11,7%). Y gocnigskex-
Hi 6pann yyactb ocobu Bikom Big, 18 ao 70 pokis. Muto-
Mma Bara nauieHTis Bikom 18-40 pokis ctaHoBMAa 59,2%,
41-60 pokis — 37,6%, 61-70 pokis — 3,2% cepepn, BCix
Yy4YacHUKIB gocnigxeHHs. CepeaHilt BiK Yy KOHTPOAbHIM
rpyni cknagas 44,68+10,79 pokis, a B rpyni NauieHTIB 3
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Tabnnua — XapaKTepucTuKa NaLieHTiB 3 YepenHo-MO3KOBOIO
TPaBMOIO Ta iX PO3NOAiIN B 3a/1€}KHOCTI Big, BUAY NiKyBaHHA

KinbKicHi MOKa3HWKM 3 HOPManbHUM PO3MOo-
Ainom 6ynm npeacTaBfieHi 3a 4ONOMOroto ce-

KoHTponbHa rpyna

MoKa3HUKK (n=30)

[ocnipyBaHa rpyna
(n=30)

peaHboro apuPMeTUYHOro 3i CTaHAAPTHUM
BiAXuneHHAM — M1SD, 3 HeHOpMa/IbHUM — 3a

CTaHAapTHA aHTU-

Bupa, nikyBaHHA . .
nipeTnyHa Tepania

TEeXHONOriA LinboBoro
KOHTPOJIIO TemnepaTtypu

O0MOMOroto megiaHu Ta kBaptuais — Me [Q1;
Q3]. OuiHKka po36ixKHOCTEW MiXK rpynamu

nposogmaacsa 3a Kputepiem MaHHa-YiTHi.

Bik, pokis (MxSD) 44.68+10.79 47.61+9.24 . " A °
CriBBIAHOWERHA YON0BIKW/ 26/ 2773 [Na OUiHKM 3B’A3KY MK LOCNiAMKYBaHM-
KIHKM, 0 MW O3HaKamMM BUKOPUCTOBYBaIM METOZ, PaH-
BuxigHa Temnepatypa Tina, °C 38.7 39.0 rosoi kopensauii Cnipmexa (r) 3 o6uncnen-
(Me [Q1; Q3]) [38.6; 38.9] [38.7, 39.6] HAM 95% poBipunx iHTepBaniB KoediuieHTiB
Buxigruii pises SjvO,, % (Me 53.2 1.8 KopenAuii Ta OLiHKM [AOCTOBIPHOCTI BiAMiH-
[Q1; Q3)) [51.4; 55.1] [49.6; 53.9]

3aCTOCYBAHHAM TEXHOJIOTIT LiIbOBOro KOHTPOIO Temne-
paTypu — 47,61+9,24 pokis 6e3 CTaTUCTUYHO 3HaYyLLOl
pisHuL (p=0,31).

XapaKTepuCcTUKa NaLieHTIB NO rpynam AOCAIAKEHHA
HaBegeHa y Tabnuui. Yci y4acHUKN AOCNIAKEHHA Bynu
po3nogineHi Ha 2 rpynu:

¢ KoHTponbHa rpyna (n=30) — nauieHTn 3 YMT Ta ri-
neptepmieto T 238,3°C 3 BUKOPUCTAHHAM CTaHZAPTHOI
aHTMNepeTUYHOI Tepanii;

e [locnigxKysaHa rpyna (n=30) — nauieHTn 3 YMT Ta
rineptepmieto T 238,3°C fo AKMX 3aCTOCOBYBANAChb TeX-
HOJI0TiA LiNbOBOro KOHTPOJIIO TEMMEePaTypu B Aianas3oHi
36,5-37,5°C 3a gonomoroto rinotepma «Blanketrol — 11»
(CSz, CLLA).

Bcim yyacHMKam AOCHiAXKeHHA NpPOBOAMIN TEPMO-
MeTpito esodarasbHUM METOLO0M, 3a AOMNOMOrOK0 CTpa-
BOXiQHOro TemnepaTypHOro pJatynMka «Temperature
Probes Reusable 400 Series» (CSZ, CLLUA) 3 gianasoHom
BMMiplOBaHHA TemnepaTtypu Big 0 go 50,0°C, akuii nig-
KNIOYann [0 KapgiomoHiTopy. Tepmogatymk BBOAWAM
Ha3o-opoe3odaranbHo Ha MUBMHY 32-38 cm.

KorkHoMy nauieHTy 6yno BCTaHOBNEHO KaTteTep y
BHYTPILWHIO ApemHy BeHy. BumiptosaHHs pisHa SjO, npo-
BOAMIOCb 33 AOMNOMOrot bHioximiyHOro aHanisatopa B
KNiHiYHI nabopatopii KM « 40K/ im. I.I. MeyHMKoBa».

Bci nauieHTM oTpumyBann CTaHAAPTHWIA KOMMIEKC
iHTEHCMBHOI Tepanii 3riAHO MiXXHAaPOAHUX peKoMeHa-
L «KepiBHMUTBA NO NiKyBaHHIO TAMKOI YepenHO-mMo3-
KoBoi TpaBmu — 2016» (Guidelines for the Management
of Severe Traumatic Brain Injury 4 Edition) B ymoBax
BiAAiNEHHA IHTEHCUBHOI Tepanii.

Llet KomnneKc 3axoAiB BK/AtOYAB: pecnipaTopHy nia-
TPUMKY, iHOY3IHY Tepanito, niaTpMmKy ATcucToniyHo-
ro Ha pisHi 2100 mm pT. cT. AnA nauieHTis Big 50 go 69
pokiB, Ta 2110 mm pT. CcT. AnA nNauieHTiB Big 18 oo 49
pokiB Ta ctapwe 70 poOKiB, MiATPUMKY HOPMOTAIKeMIl,
pPaHHIO HYTPITUBHY NIATPMMKY, aHanroceAaLito Ta KOH-
TPO/Ib CYAOMHOT aKTUBHOCTi, aHTUBIOTUKONPODINAKTUKY,
npodinakTMky TpomboemboniyHMx ycknagHeHb, AMHa-
MiYHMI Linofo608MIiA HEMPOMOHITOPUHT. MPU PO3BUTKY
TemnepaTypw Tina 238,3°C KopekLuia rineptepmii nposo-
Aunaca 3a gonomoroto GapMakonoriyHoi aHTUNipeTny-
HOi Tepanii Ta 06KNaAaHHA Ti/la NAaKeTamMM i3 1bOAOM B
NPOEKLiAX MPOXOAMKEHHA MaricTpasbHUX CYAUH.

Y pocnifgxKyBaHiit rpyni 40 HaBeAeHOro BULLE CTaH-
[APTHOrO KOMMJIEKCY iIHTEHCMBHOI Tepanii 3acTocoByBa-
Nlacb TEXHOJOFIA LiIbOBOr0 KOHTPOAIO TemnepaTtypu 3a
ponomoroto rinotepma «Blanketrol — I1» (CSZ, CLLUA) ana
OOCATHEHHA Ta NiATPMMAHHA LiNbOBOro 3Ha4YeHHA Tem-
nepaTypwv agpa Tina B gianasoHi 36,5-37,5°C.

AHani3 oTpMMaHMX AaHUX NPOBOAMBCA 33 JONOMO-
rol0 MeTOAiB OMMCOBOI Ta aHANITUYHOI BIOCTATUCTUKM.

HoCTell 3a gonomorot metoauk Piwepa.
Kopenauii Bi3yanisyBanuca 3a [0NOMOroto
Aiarpam po3citoBaHHA 3 BUKOPWUCTAHHAM [0BipUYMX eni-
ncie (confidence ellipses) B aAKocTi BidyanbHUX iHAMKa-
TOPiB KOpenaALin, Wo A€ MOXK/IUBICTb Bi3yasibHO OLiHK-
TV Ta MOPIBHATU CUAY Ta Hanpsam 3B’A3Ky: Npu cnabkil
Kopenauji eninc HabyBae malixke Kpyrnoi popmu, a npm
CUNbHI Kopenauji eninc cTae cnaoLweHum no AiaroHani,
a MOro Haxu/ BKa3ye Ha XxapaKTep 3a/1eKHOCTi (Mo3nTmB-
HUI YU HETaTUBHUIA).

[Ons npoBefeHHA po3paxyHKiB i nobyaosu rpadikis
BMKOPUCTOBYBANOCA GE3KOLTOBHE iHTerpoBaHe cepe-
aosuue po3pobku Jupyter Notebook (https://jupyter.
org). 3HayeHHA p<0,05 (<5%) BBaXKaNOCA KPUTUYHO 3HA-
YyLMM AR BCiX NPOBEAEHUX BUAIB aHANI3Y.

Pe3ynbTatv AocnigKeHHA Ta ix 06roBopeHHs.

Y nepwy Aoby aocnigxeHHa (puc. 1) cepeaHin pi-
BeHb SjvO, 6yB BULMIN y KOHTPOAIbHIN rpyni 53,2% [51,4;
55,1] nopisHsHO 3 gocnigxysaHoto 51,8% [49,6;53,9]
(p=0,095).

MounHatoum 3 3-i fobw pisHi SjvO, 6ynn goctosipHO
(p=0,002) BMLLi B rpyni 3 3aCTOCYBaHHAM METOAY KOHTp-
0/1b0BaHOi HopMmoTepmii —57,4% [54,0; 60,6] nopiBHAHO
3 KOHTpO/IbHOO rpynoto —52,9% [50,6; 57,2]. Bnpoaosx
4-5 pobu pisHnuA B piBHAX SjvO, B 060X rpynax 36inb-
WwyBanaca 3i 36epeeHHAM AOCTOBIPHOCTI Pi3HULI MiXK
rpynamm (p<0,001).

Y naujeHTiB AOCNiAKyBaHOi rpynu Ha 6-Ty [oby
MPOAOBXYBaB 3pocTaTth piseHb SjvO, i cTaHoBMB 66,0%
[57,6; 69,9] B TOI Yac K Y KOHTPOJIbHIW Fpyni torynsapHa
caTypauif 3anuwanacb Ha pisHi 57,0% [54,5; 64,9] npu
36epeKeHHi AOCTOBIPHOCTI BiAMIHHOCTEW MiXK rpynamm
(p=0,006).

Ha 7-/ peHb torynapHa catypauia y rpyni 3 KOHTpo-
NIbOBaHO HopmoTepmieto — 70,2% [64,8; 78,0] — 3anu-
wanaca goctosipHo (p=0,017) BUWOO B NOPIBHAHHI 3
KOHTpoO/bHOtO rpynoto — 59,7% [56,3; 69,9].

AHanis AuMHaMiKKM TemnepaTypu Agpa Tina npoge-
MOHCTpPYBaB, L0 y nepluy Aoby B 060x rpynax 6ys BuUAB-
NeHWU PO3BUTOK rinepTepMii, Mpu LbOMYy cepeaHa Tem-
nepaTtypa Agpa Tina y MauieHTiB JOCNIAKYBAHOI rpynun
byna pgocrtosipHo (p=0,008) suwoto 39,0°C [38,7; 39,6],
Hi}K Yy KOHTpOAbHIM rpyni 38,7°C [38,6; 38,9].

Ha 3-Tto goby cnocteperkeHHA B rpyni i3 3actocy-
BaHHAM LJIbOBOTO KOHTPOIO TeMnepaTypu cepeaHs
TemnepaTypa Tina goctosipHo (p<0,001) 6yna HUXKYOMO
—37,8°C [37,6; 38,4], y NOPiBHAHHI 3 KOHTPO/IbHOO TPY-
noto —38,8°C [38,4; 39,4], B siKilt i Hagani cnocTepiranacb
rineptepmis.

Y npomixKKy 4-6 Ai6 NoKasHUKKM TemnepaTypu bynu
OOCTOBIPHO HMMKYe B AOCNiAXKyBaHil rpyni (p<0,001 ann
KOXKHOT f,061 OKpemo).
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Mpyna
B KoHTponbHa
3 JocnigxysaHa

Ha 7-my poby cnoctepekeHHa Tem- 85 4
nepatypa B AOCAifAKyBaHil rpyni cTtabi-
Ni3yBanaca B Mexax LiNbOBUX 3HAYeHb 80 -
37,5°C [37,3; 37,9], Toai AK Y KOHTPO/Ib-

Hi rpyni 36epiranaca TeHAeHUia [0 75 A
rineptepmii 37,8°C [37,6; 38,1] 3i 36e-
peXKeHHAM A0CTOBIPHOI PI3HULL MiXK rpy- 70 A
namu (p=0,005).

OTpuMmaHi gaHi cBigyatb Npo Te, Wo ® 65
3aCTOCYBAHHA LLiIbOBOrO KOHTPOJIIO TEM- g
nepaTypu CnpuvAe AOCTOBIPHO BULLMM 60 -
PiBHAM OrynApHOI caTypauii nopiBHAHO
3 KOHTPOJIbHOI TPYMnoto, Lo BKa3lye Ha 55
NOTEHL,iNHY ePEeKTUBHICTb LLbOTO MeToay
Yy NOKpaLLeHHi OKCUreHawii MO3Ky 3a pa- 50
XYHOK NiATPUMAHHA HOPMOTEpPMIT y NaLi-
€HTIB 3 TAXKKOO YMT. 45 -

MpoBeaeHWn aHani3 B3aEMO3B’A3KY ;

MiXK TeMnepaTypoto Tina 1a pisHem SjvO,
Yy NauieHTiB i3 TAXKKO YMT npogemoH-
CTpyBaB [OCTOBIPHWIA CUAbHWUIA Hera-
TUBHUI KOPEnAuiMHUI 3B’A30K K A4A
06’eaHaHOi BUGiIpKK (6e3 andepeHuiauji
no axax) —r_=-0,81(95% AJ: -0,84 —-0,78; p<0,001), Tak
i N8 KOXKHOI A06M oKpemo — r_ B mexax -0,87 — -0,67
(p<0,01 gns KoKHOi AO6M OKpPEMO), WO CBIAYUTL MPO
3HWXKeHHA piBHA SjvO, 3 NiABuLLEHHAM TemnepaTtypu i
HaBMaku (pwmc. 2).

Mpwv po3rnaai [aHOro B3aEMO3B’A3KY B OKPEMUX Tpy-
nax TaKoX BWAB/JEHO AOCTOBIPHWWA CUNbHUIA HeraTus-
HUI KOPeNALiHWiA 38’A30K, AK B KOHTPO/bHIN rpyni —r_
=-0,67 (95% Al -0,74—-0,59; p<0,001), TaKk i B AOCAigXKY-
BaHiN — r.=-0,92 (95% Al: -0,94 — -0,89; p<0,001), npwu
HaABHOCTI AOCTOBIPHOT Pi3HULi Mix rpynamu (p<0,001).

OTpuMmaHi gaHi BKasykTb Ha Te, WO

#*

2 3 4 5 6 7
Noba

PucyHok 1 — MopisHANbHA AnHaMiKa piBHA SjvO, y nauieHTis

3 TAXKKOK YepenHO-MO3KOBOIO TRPAaBMOIO.

Aapa Tina. HaBnakm 3HMMKEHHA TemnepaTypu aapa Tina
npv3BOAMUTL A0 NiAsuLLeHHs piBHA SjvO,. OCKinbku pi-
BeHb SjvO, € iHAMKaTopom 6anaHcy mixk LepebpanbHoo
A0CcTaBKoto KucHio 1a CMRO,, BiH MOXKe BUKOPUCTOBY-
BaTUCA B AKOCTI e/1eMEeHTa PO3LIMPEHOrO HEMPOMOHITO-
PUHTY NpU NpoBeAeHHI iIHTEHCMBHOI Tepanii nauieHTam 3
TAXKO YMT.

3a gaHMMKM nonepeaHix AOCNIAMKeHb, NMO3UTUBHUN
BM/IMB KOHTPOJ/IbOBAHOI HOpMOTepMii 3abe3nevyeTb-
CA WAAXOM 3HUMKEHHA uepebpanbHoro metabonismy,
NONINWeEeHHA MIKPOLMPKYNALIi, 3MEHLEHHA NPOAYKLii
HENPOTOKCMYHMUX MeTaboiTiB Ta cTabinisalii cuctemHoi

B A0C/iAXKYyBaHi rpyni B3aemo3B’A30K
MiXX TemnepaTypoto agpa Tina Ta piBHEM
IOTYNAPHOI caTypaLii € CUAbHIWKUM | Npun
3HWKEHHI TemnepaTypu CMnoCTepiraEeTb-
ca 6inbWw BMpaxKkeHe NigBULLEHHS PiBHA
SjvO, y NOPiBHAHHI 3 KOHTPO/ILHOIO TPy-
noto.

OTpuMaHi pe3ynbTatm  AOCHIAXKEH-
HA CBiAYaTb, LLO 3aCTOCYBaHHA MeToay
KOHTPONbOBAHOI HOpMmOTEPMIi € edek-
TUBHMM Y TMOKpalleHi uepebpanbHoi
OKcureHauii y nauienTis 3 YMT, wo moxe
MaTu NO3UTUBHUIA BNIMB HA NPOrHO3 Ta
pe3ynbTaTh NiKyBaHHA.

MpoBeaeHNn aHani3 ANHAMIKM PiBHSA
SjvO, nokasas, wo y bisbwocTi naljeHTis
BK/IIOUYEHUX Y AOCNIAKEHHA BYNO BU3Ha-
4YeHO O3HaKu LepebpanbHOI TiNOKCii Ha
TNi pO3BUTKY rineptepmii. OgHaK nicna
3aCTOCYBAaHHA  TEXHO/OMW  LiNbOBOro
KOHTPOJIIO TeMMnepaTypu, MNOYUHAKOUMN 3
3-i pobu i fo KiHUA cnocTeperkeHHs 6yB
BM3HAYEeHWI AOCTOBIPHO BULLMIA piBEHb
SjvO, y nopiBHAHHI 3 NauieHTamn KOH-
TPO/bHOI rpynu.

85 1

751

551

501

45 1

O6'egHaHa Bubipka (3a Becb Nepiof CNocTepeXKeHHA)

BuABneHi paHi BKasylTb Ha YiTKy 37.0
0b6epHEeHO NPOMNOPL,iNHY 3a/1EXKHICTb MiXK
piBHEM TemnepaTtypu agpa Tina Ta pis-
Hem SjvO,, y BUMALT 3HUKEHHA PiBHA
SivO, npu  36inbweHHi  TemnepaTypu

38.0 38.5 39.0 40.0
TemnepaTtypa, °C
@ HonTponeHa

HocninxyeaHa

375

PucyHoK 2 — B3aem03B’A30K MiX TemnepaTypoto aApa Tina Ta pisHem SjvO,.
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remoguMHamiku. Hawi pe3ynbtati y3roaKyTbca 3 LUMm
MeXaHi3MamM Ta BKa3ylTb Ha AOLNbHICTb 3aCTOCyBaH-
HA LiNbOBOro KOHTPOIO TemnepaTypu ANA NiATPUMaH-
HA HOPMOTEpPMIi AK enemMeHTa iHTeHCMBHOI Tepanii y
NaLieHTIB i3 TAXKKoto YMT. Ha Hawy AyMKYy NO3UTUBHUNA
BM/IMB LLi/IbOBOrO TEMMNEPATypPHOro KOHTPOIIO Ha Lepe-
6panbHUIN MeTabosiam NoB’A3aHKUI, AK 3 ONTMMI3aLieto
LuepebpanbHOi AOCTaBKM KUCHIO, TaK i 3i 3HUMKEHHAM
CNOXXMBAHHA KUCHIO FTO/IOBHUM MO3KOM B ymMOBax Mifa-
TPUMAHHA TemnepaTypu Agpa Tina B Aiana3oHi Hop-
Ma/IbHUX 3HAYEHb.

TakKMM UYMHOM, MPAKTUYHE 3HAYEHHA OTPUMAHMUX
[AHWUX NONATae y TOMY, WO peTesibHUIA KOHTPO/b TeM-
nepatypu Tifia moxe 6yTM edpeKTUBHMM NiaxoLom AnA
OnTUMI3aLLii MO3KOBOro KpOBOTOKY Ta OKCWUreHawii, Wwo
MOMKe CNPUATU NOKPALLEHHIO BiAHOBNEHHA HEBPOJIOTiY-
HUX OYHKLIN y NauieHTiB i3 TAXKKo YMT.

BucHoBKM.

1. Y pesynbrati npoBeAeHOro AocniaxKeHHAa 6yno
BMABNEHO, WO 3aCTOCYBAHHA LiJIbOBOrO KOHTPOJIIO TEM-
nepaTtypu y nauieHTiB i3 TAXKKoto YMT acouiioBaHoto
3 PO3BWUTKOM TinepTepmii CNpUAE NOKpPALLEHHIO PiBHA

BMLLMM MOPIBHAHO 3 KOHTPO/IbHOW rpynoto. JocToBip-
HiCTb Pi3HMLI MiXK rpynamu 36epiranacs go cbomoi 2obum
CNoCTEPEXKEHHA, WO CBiAYNTb NPO MO3UTUBHUI BMIMB
KOHTPONbOBAHOI HOPMOTEPMIT Ha OKCUreHaLito ronos-
HOrO MO3KY.

2. Y pocnigsKyBaHili rpyni NauieHTIB 3 LiIbOBUM
KOHTpOJIeM TeMnepaTypu CrocTepirasoca NocTyrnose Ta
[OOCTOBIPHO CUAbHILLE MOPIBHAHO 3 KOHTPO/IbHOK rpy-
MO 3HWMMKEHHA TeMnepaTypu Tina A0 LiIbOBMX 3HaYEHb
(36,5-37,5°C), Toai AK y KOHTPOJIbHIM rpyni rineprepmia
3bepiranaca NpoTAroM ycboro nepiofy AOCAIOKEHHS.
Lle niatBepaye edbeKTUBHICTb MeTOAMKM Yy 3anobiraH-
Hi NorNMbaeHHA BTOPMHHOTO MOLIKOAMKEHHA FOIOBHOIO
MO3KY BHACNI4OK PO3BUTKY rinepTepmii.

3. TaKUM YMHOM, MOHITOPUHT SjvO, € Baw/IuMsBuUM
KOMMOHEHTOM HEWPOMOHITOPUHIY, @ LiNbOBUIA KOH-
TpOAb TemnepaTypu Agpa TiNa B MeXaxX HOPManbHUX
3HaYeHb MOXKe byTU ePpeKTUBHUM 3aCOBOM MoNINWEHHA
LuepebpanbHOi oKcureHau,i.

MepcnekTMBM NOAANBLUNX JOCNIAMKEHD.

Y noganbwomy MNAAHYETbCA BUBYEHHA BMIMBY
cucteMHMUxX GaKTopiB, 30Kpema TemnepaTypu aapa Tina,

Ha uepebpanbHy OKCUreHaLlito Ta HEBPOOTiYHI Hacnia-

SjvO,. Ha 3-Tio 006y B rpyni 3 Li/IbOBMM KOHTPO/IEM TEM-
KW NiKyBaHHA TAXKOI YMT.

nepaTypu B mexax Hopmu, piseHb SjvO, 6yB A0CTOBIpHO
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OVNHAMIKA PIBHA IOTYNAPHOI CATYPALII KUCHIO NPU 3ACTOCYBAHHI LIIZIbOBOrO TEMIMEPATYPHOIO
KOHTPO/11O Y NAUIEHTIB 3 TAXXKOKO YEPENMHO-MO3KOBOK TPABMOIO

OneHtok A. B., Llapbos O. B.

Pestome. Y cTaTTi 4OCNIAKYETLCA MOHITOPUHT LepebpasibHOT OKCUIeHaL,ii y NaLEHTIB 3 TAMKKO YepenHOo-MO3KOo-
Boto Tpasmoto (YMT) Ta BNAMB KOHTPO/IbOBaHOT HOPMOTEPMIT Ha PiBEHb HAaCUYEHHA KMCHEM Y ApeMHili BeHi (SjvO,).
AKTyanbHiCTb Npo61emMmn 3yMoBAEHA BaXK/IMBICTIO CBOEYACHOTO BUAB/EHHS LiepebpasbHOi rinokKcii, AKa € ogHMM i3
Kt0YOBUX GaKTOPiB BTOPMHHOIO MOLUKOAMKEHHA MO3KY Ta BM/IMBAE Ha MPOrHO3 pe3ynbTaTu flikyBaHHA. Ha cboroa-
HiLIHIN AeHb AN OUiHKK LepebpanbHOT OKCUreHalii BUKOPMUCTOBYHOTb AK iHBA3MBHI, TakK i HeiHBa3uBHIi meToau. Mo-
HITOPUHT SjvO, € OAHMM i3 [OCTYNHWUX METOAIB, WO [03BOAAE OLHMTM 6anaHC MiX AOCTAaBKOK Ta CMOMMBAHHAM
KMCHIO TOJIOBHUM MO3KOM, asie MaE 0bMeNKeHy YyTIMBICTb A0 PerioHanbHOI iwemii. Y aocnigeHHi ouiHoBanacs
AnHamiKa SjvO, npu po3BUTKy rinepTepmii Ta 3acTocyBaHHi TEXHOAOTT LiIbOBOrO KOHTPOAO TEMNEPATYPU Y naui-
€HTIB i3 TAXKoto YMT. [o pocnigxeHHA Byno BrkaoveHo 60 nauieHTiB, AKMX Byno po3noaineHo Ha ABi rpynu: KOH-
TPOJIbHY (CTAaHAAPTHA aHTUMIPETUYHA Tepania) Ta eKcnepuMeHTaNbHY (KOHTPOAbOBaHA HOPMOTEePMIn). MOHITOPUHT
30iNCHIOBABCA LWIAXOM BUMIPIOBAHHA TemnepaTypu e3odparaibHM METOAOM Ta BU3HAYEHHA piBHA SjvO,. Pesynb-
TaTW AOCNIAKEHHSA NOKa3au, WO Y rpyni NALieHTIB, AKMM 3aCTOCOBYBA/IM LLiIbOBUI KOHTPO/Ib TEMNEPATYPH, PiBEHb
HACUYEHHA KNCHEM KPOBIi Y BHYTPILWLHI ApemHiii BeHi (Sjv0,) nounHatoun 3 TpeTboi 4obu nikysaHHaA 6yB AOCTOBIPHO
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BULLMM NMOPIBHAHO 3 KOHTPOJIbHO rpynoto (p<0,001). AHani3 KopensLiiHOro 38’A3Ky MiXK TeMnepaTypoto Agpa Tina
Ta pisHem SjvO, BUABMB BUPAXKEHUIN HEraTUBHUIA KOpenALiiHWiA 38’a30K (rs = -0,81; p<0,001), wo csig4nTb Npo Te,
LLLO NiABULLEHHA TeMnepaTypu Tina 6esnocepesHbo NOB’A3aHE 3i 3HUKEHHAM LepebpanbHOT OKeureHauii. Y naujieH-
TiB i3 BMPaXXEHOIO rinepTepMi€eto CnoCTepiraBcs HMKYMIA piseHb SjvO,, L0 MOXKe BKa3yBaTW Ha NOCUIEHE CMOXKMBaH-
HSl KUCHIO MO3KOBOO TKAHMHOIO Ha TANi NiABULLEHOrO MmeTabonismy.

TakMM YMHOM, pe3ynbTaTh NiATBEPAKYIOTb AOLISIbHICTb KOHTPO/HO BUKOPUCTAHHA METOAY KOHTPO/1bOBAHOT HOP-
MOTEPMIT Y MALEHTIB 3 TAMKKOIO YepenHO-MO3KOBOK TPaBMOIO A/1A MOAiNWeHHA LepebpanboHoro metabonismy.
KoHTponboBaHa HOPMOTEPMIs HE /iMLLIe CAPUAE NIATPUML ONTUMANbHOTO PiBHA LepebpasibHOi oKcureHalii, ane i
3MEHLUYE PU3UK PO3BUTKY BTOPUHHOTO YLIKOAMKEHHA MO3KY, NOB’A3aHOTO 3 rinepTepmieto.

Kntovosi cnoBa: yepenHo-mo3K0oBa TpaBMa, rinepTepmis, caTypaL,ia ory1apHoOT BEHW, LiIbOBUN TeMNepPaTypHUI
KOHTPO/b, iIHTEHCMBHA Tepanis.

DYNAMICS OF JUGULAR OXYGEN SATURATION LEVEL USING TARGET TEMPERATURE CONTROL IN PATIENTS
WITH SEVERE TRAUMATIC BRAIN INJURY

Oleniuk D. V., Tsarov A. V.

Abstract. This study examines the monitoring of cerebral oxygenation in patients with severe traumatic brain
injury (TBI) and the effect of controlled normothermia on the oxygen saturation level in the jugular vein (SjvO,).
The relevance of this issue is determined by the importance of timely detection of cerebral hypoxia, which is one of
the key factors of secondary brain injury and significantly affects treatment outcomes. Currently, both invasive and
non-invasive methods are used to assess cerebral oxygenation. Monitoring of SjvO, is one of the accessible methods
that allows evaluating the balance between oxygen delivery and consumption by the brain. However, it has limited
sensitivity to regional ischemia. This study assessed the dynamics of SjvO, during the development of hyperthermia
and the application of targeted temperature management technology in patients with severe TBI. A total of 60
patients were included in the study and divided into two groups: the control group (standard antipyretic therapy)
and the experimental group (controlled normothermia). Monitoring was performed by measuring esophageal
temperature and determining SjvO, levels. The study results demonstrated that in the group of patients who received
targeted temperature management, the oxygen saturation level in the internal jugular vein (Sjv0,) was significantly
higher from the third day of treatment compared to the control group (p<0.001). Correlation analysis between
core body temperature and SjvO, levels revealed a strong negative correlation (rs = -0.81; p<0.001), indicating
that an increase in body temperature is directly associated with a decrease in cerebral oxygenation. Patients with
pronounced hyperthermia had lower SjvO, levels, suggesting increased oxygen consumption by brain tissue due to
elevated metabolism.

Thus, the findings confirm the feasibility of using controlled normothermia in patients with severe traumatic
brain injury to improve cerebral metabolism. Controlled normothermia not only helps maintain optimal cerebral
oxygenation but also reduces the risk of secondary brain injury associated with hyperthermia.

Key words: traumatic brain injury, hyperthermia, jugular venous oxygen saturation, target temperature control,
intensive care.
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