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Abstract

Only those injured under the age of 40 (group 1) showed normal values of the mesor of the
circadian rhythm TNMO on day 1, while in groups 2 and 3 there was a tendency to increase.
During the first 25 days in group 1, there was an increase in TNMO on days 3-15 with a
tendency to normalization of the indicator on the following days of intensive therapy. The
highest values of the amplitude of the circadian rhythm TNMO were revealed on day 1,
amounting to 20% in group 1, 55% in group 2, and 65% in group 3. Such abrupt changes in
myocardial metabolism on the first day significantly increased the risk of complications from
heart function, which suggests that it is advisable to start the earliest (in the first hours) active
coronary artery disease and metabolite therapy, especially in patients over 41 years of age.
Compensatory mobilization of blood circulation in favor of maintaining intracranial capillary
perfusion in patients over the age of 41 is fraught with aggravation of the existing coronary

insufficiency.
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Relevance. In the structure of mortality, multiple injuries in combination with TBI account for
48%. According to the literature, vasospasm may be one of the factors determining the outcome
of TBI. P. Macpherson and D. Graham found vasospasm on angiograms in 41% of patients who
died due to TBI. Cerebral ischemia was detected in 51% of patients with vasospasm and only
32% of cases were without vasospasm. It has been established that changes in myocardial
trophism remain for 3-4 weeks after the elimination of the manifestations of diencephalic
syndrome [1,2,3]. Due to the lack of information on the state of myocardial oxygen demand
(TNMO), one of the leading causes of possible complications from heart function, we made an

attempt to study the features of TNMO changes in the acute period of CSTBI.

Purpose of the work. To study the circadian rhythm of myocardial oxygen demand in

concomitant severe traumatic brain injury.

Material and research methods. The indicators of a comprehensive examination of 30 patients
with concomitant severe craniocerebral trauma (CSTBI) who were admitted to the ICU of the
neurosurgical department of RSCEMA in the first hours after an accident - 28, catatrauma of 2
patients were studied. According to indications, 29 patients were started on admission to invasive
mechanical respiratory support (MRS). Monitoring was carried out by complex hourly
registration of hemodynamic parameters: stroke volume of blood (SVB), systolic blood pressure
(SBP), diastolic blood pressure (DBP), mean blood pressure (MBP), pulse pressure (PP),
cardiac output (CO), general peripheral vascular resistance (GPVR), estimation of autonomic
tone (EAT), the need of myocardium in oxygen (TNMO). Mechanical respiratory support was
initiated with artificial lung ventilation (ALV) for a short time followed by switching to SIMV.
The severity of the condition was assessed by scoring methods according to the scales for
assessing the severity of combined injuries - the CRAMS scale, the assessment of the severity of
injuries according to the ISS scale. On admission, impaired consciousness in 29 injured patients
was assessed on the Glasgow Coma Scale (GS) 8 points or less. Patients were considered in three
age groups: group 1 - 19-40 years old (13), group 2 - 41-60 years old (9), 3 - 61-84 years old (8
patients). In 28 patients, the clinic was dominated by the diencephalic and mesencephalo-bulbar
forms, which, due to a critical disorder of the vital systems (respiratory and cardiovascular),
required urgent intensive therapy, and sometimes resuscitation. Complex intensive therapy
consisted in identifying and timely correction of deviations: MRS, after removing from shock
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anesthetic, anti-inflammatory, antibacterial, infusion therapy, correction of protein and water-
electrolyte balance disorders, surgical early correction to the extent possible, stress-protective
therapy.

Result and discussion.

Table 1

Dynamics of the mesor of the circadian rhythm of myocardial oxygen demand

Days Group 1 Group 2 Group 3
1 99+6 11720 112+16
2 9443 113+4 96+6
3 105+5* 10746 99+4
4 1114£3* 107+6 10443
5 111+£3* 11548 108+6
6 117+5* 1164 104+4
7 114+6* 11944 98+4"
8 115+4* 113+4 100+7"
9 117+3* 113+6 100£5"
10 122+7* 11043 102+6"
11 117+4* 118+6 103£7"
12 124+4* 107+4" 105+5"
13 117+£5* 111+5 92+4"
14 114+5* 1066 104+7
15 115+6* 108+4 104+
16 110+7 10445 107+5
17 105+5 106+6 88+6
18 105+6 12347 93+5
19 100+5 118+6 96+7
20 102+4 113+6 98+5
21 108+6 119+8 100+6
22 1166 121£12 95+8
23 1067 11545 95+6
24 108+6 12144 102+7
25 106+8 127£12 11348

* - reliable relative to the indicator in 1 day
" - reliable relative to the indicator in group 1

As presented in tab. 1, on day 1 only the injured group 1 showed normal values of the mesor of
the circadian rhythm TNMO, while in groups 2 and 3 there was a tendency to increase. During
the first 25 days in group 1, an increase in TNMO was noted, starting from the third day to 15
days, inclusive, with a tendency towards normalization of the indicator on the following days of
intensive therapy. In group 2, TNMO on day 12 turned out to be less than in group 1. In
traumatized patients of the 3rd group, on the 7th - 13th day, the mesor of the circadian rhythm
TNMO was significantly less than in the 1st group, which was most likely due to the more active
coronary artery therapy in patients over 61 years of age due to concomitant cardiovascular
diseases (hypertension, coronary heart disease). There were no statistically significant changes in

the 25-day average hourly TNMO indices in the circadian rhythm in the acute period of CSTBI
(fig. 1).

Average hourly data of TNMO in circadian rhythm in the acute period of CSTBI, in%
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Dynamics of the amplitude of the TNMO circadian rhythm, in%
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Fig.2

As shown in fig. 2, the highest values of the amplitude of the TNMO circadian rhythm were
detected on day 1, amounting to 20% in group 1, 55% in group 2, and 65% in group 3. Changes
in the amplitude of the TNMO circadian rhythm in the acute period were low-amplitude

fluctuations with a tendency to increase up to 45% in patients of group 2 on the 22nd day.

Daily range of TNMO changes, in%
4
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Fig.3

The maximum values of changes in the circadian rhythm of TNMO were also detected on day 1,
which amounted to 35% in group 1, 88% in group 2, and 90% in group 3. It is quite
understandable that such abrupt changes in myocardial metabolism in the first day significantly
increased the risk of complications from heart function, such as, for example, acute tachy- or
brady arrhythmia. This suggests that it is advisable to start the earliest (in the first hours) active
coronary and metabolic therapy aimed at maintaining myocardial metabolism in extremely
unfavorable conditions of changes in systemic hemodynamics, especially in patients over 41
years of age. Moreover, in order to maintain perfusion blood flow in the injured brain, to
maintain the delivery of the required minimum of oxygen to preventative irreversible secondary

changes in the brain, the load on the heart increases 7-10 times.

Circadian rhythms TNMO from 1 to 8 days, in%
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In the first 8 days, the average daily TNMO level in group 3 (102+3%) was the closest to the
standard values. In group 1, TNMO was increased relative to the norm by 8%, in group 2 by



13%, and significantly higher than in group 3 in group 1 by 5% and in group 2 by 12% (p<0.05,

respectively).

Figure 5 shows the circadian rhythms of TNMO from 9 to 17 days, when in group 1 the mesor of
the circadian rhythm TNMO was the highest in patients of group 3, amounting to 120+£3%, in
group 1 - 116+2%, in group 2 - 109+2%. Age differences in the TNMO circadian rhythm mesor
indicator were significant. The highest level of the indicator in group 3 indicated an extremely
unfavorable state of myocardial trophism due to an increase in the tendency to oxygen starvation

against the background of prolonged intensive therapy.

As shown in fig. 6, from the 18th to the 25th day of treatment, on average per day, TNMO was
found to be the closest to the normative values in group 3, averaging 99+2%. At the same time,
the TNMO indicator in group 3 turned out to be significantly less relative to groups 1 and 2 by
6% and 17% (p<0.05, respectively).

Circadian rhythms TNMO from 9 to 17 days, in%
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Circadian rhythms TNMO from 18 to 25 days, in%
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Correlation relationships of myocardial oxygen demand for 25 days

m] group ®2group M3 group

Fig.7

Significant correlations (fig. 7) of the mesors of the circadian rhythms TNMO and CO (0.8) were
found only in group 1, and TNMO with MBP in group 2 (0.7) during 25 days of the acute period
of SCTBI. In the first week (fig. 8) in group 1, with a strong direct correlation between the mesor
of the circadian rhythm TNMO with the mesors of CO (0.7), MBP (0.8), a direct relationship
with DBP (0.8) was also reliable. In group 2 from 1 to 8 days negative correlation with GPVR (-
0.8), and positive with CO (0.8). And in group 3 with MBP (0.9), SBP (0.9) and DBP (0.8).

In the second week (fig. 9), patients of group 1 showed strong direct correlations of TNMO with
MBP (0.8), with SBP (0.8), with DBP (0.7), with PP (0.8). In group 2, only a direct correlation
was found with the MBP indicator (0.8). In group 3, connections with MBP, SBP and DBP were
completely broken and practically disappeared.

Correlation links TNMO from 1 to 8 days of the acute period
7
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On the third week, from 18 to 25 days in group 1, a negative correlation was formed between
TNMO and GPVR (-0.7), direct correlation with CO (0.9), with MBP (0.7), with SBP (0.9), with
PP (0.8) and SV (0.7). From the results obtained, it can be imagined that in order to reduce
myocardial oxygen demand on days 18-25 in group 1, it is necessary to maintain GPVR at the
level of 1342+71, a decrease in TNMO less than 106+3.2% can lead to a decrease in CO less
than 5 £ 0.3 I/min, decrease in SBP less than 121 + 3.9 mmHg, decrease in PP to 50+2.5 mmHg
and SV of the heart to 57+2.5 ml with an average level of the mesor of the circadian rhythm PP
106+3.2%.

In group 2, from 18 to 25 days (fig. 10), a strong direct relationship was found between the
mesor of the circadian rhythm TNMO at the TNMO level (120+3.2%) with MBP (0.9) and DBP
(0.7). That is, an increase in MBP above 95+2.4 mmHg, DBP above 77+2.3 mmHg will be
accompanied by an increase in TNMO of more than 120%. In group 3, a direct correlation was
observed between the PP and CO mesor (0.7) and SBP (0.7). That is, an increase in the mesor of
the circadian rhythm of CO above 5 + 0.2 I/min and an increase in SBP above 125+3.6 mmHg
will be accompanied by an increase in TNMO of more than 99+4.5%. Thus, the most vulnerable
in terms of the likelihood of increased coronary hypoxia was the 2nd age group, in which, in the
third week of intensive complex therapy, myocardial oxygen demand remained increased by
20%. From this we can conclude. That compensatory mobilization of blood circulation in favor
of maintaining intracranial capillary perfusion in patients aged 41 to 60 years is fraught with
aggravation of the existing coronary insufficiency with the ensuing consequences and

complications.



Correlation links TNMO from 9 to 17 days
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Correlation links TNMO from 18 to 25 days
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Fig.10

Duration of TNMO acrophase displacement in the acute period of CSTBI
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During the acute period of CSTBI, a moderate shift in the acrophase peak prevailed over 75% in

group 3, 45% in group 2, and 42% in group 1 during intensive care in the ICU (fig. 11).

Conclusions. Only those injured under the age of 40 (group 1) showed normal values of the
mesor of the circadian rhythm TNMO on day 1, while in groups 2 and 3 there was a tendency to
increase. During the first 25 days in group 1, there was an increase in TNMO on days 3-15 with
a tendency to normalize the indicator on the following days of intensive therapy. The highest
values of the amplitude of the TNMO circadian rhythm were revealed on day 1, amounting to
20% in group 1, 55% in group 2, and 65% in group 3. Such abrupt changes in myocardial
metabolism on the first day significantly increased the risk of complications from the heart
function, which suggests that it is advisable to start the earliest (in the first hours) active coronary

and metabolic therapy, especially in patients over 41 years of age.

References:

1) https://www.mednovosti.by/journal.aspx?article=1042
2) https://www.arterium.ua/upload/article/files98.pdf
3) https://newday-clinic.ru/posledstviya-cherepno-mozgovoj-travmy

Me:xaxyHapoaHasa HayuyHasa KOH(epeHIus

10


https://www.mednovosti.by/journal.aspx?article=1042
https://www.arterium.ua/upload/article/files98.pdf
https://newday-clinic.ru/posledstviya-cherepno-mozgovoj-travmy

«SCIENCE AND INNOVATIONS 2021:

DEVELOPMENT DIRECTIONS AND PRIORITIES»

AHKeTa yYacCTHHUKA

Csesienust 00 aBTope

®UO HA pyCcCKOM A3BIKE

MyxutnuHoBa Xypa HyputauHoBHa

OO Ha aHIVIUHCKOM S3BIKE

Muhitdinova Hura Nuritdinovna

YueHas creneHb

HOKTOp MEAUINMHCKHX HAYK

JlOI3KHOCTD

mpodeccop

HaumenoBaHue opranusanuu

yenmp pazsumusi nPoOGeccUOHAIbHOU
Keanupuxkayuu MeOUYUHCKUX pabomHuKos,

CBeleHHsI O CTaThe

HaumeHnoBanue Ha PYCCKOM A3bIKE

BospacrtHble ocobeHHOCTH
[UPKAJHOTO PUTM MOTPEOHOCTU
MHOKap/la B KUCJIOPO/ie IIpU
COYETAHHOU TSAKeJI0N YepernHo-
MO3TOBOM TpaBMe

HanmeHoBaHNe Ha aHIVIMHCKOM SI3bIKE

Pazniesn nybsiukanyu (U3 nepevHs) !

MepuinHCcKre HAYKU

JlOTIOJTHUTEIbHBIE CBEJIEHU

KonnuecTBo TpeGyeMbIX MeUYaTHBIX
9K3EeMILISIPOB COOPHHKA

He nyorcHo

Asipec oTripaBk# COOPHUKOB

Toavko npu 3axkase nevamHsvlx 3K3€MTL/lﬂp06.’

ABTOD cOTJIaceH Ha MOJIyYeHUe
“HGOPMAIMOHHBIX ITUCEM IO IPYTUM
MEPOIIPUATHAM

da

ABTOD coTJIaceH Ha IPEeAOCTaBIeHNE
KOHTAKTHBIX JJAHHBIX TPETbUM JIHI[AM
(auTaTessiM), B CIy4ae UX 3arpoca y
pefaKknuu

da

ABTOp J1aeT corsiacue Ha 00paboTKy
[IePCOHAIBHBIX JAHHBIX 2

da

CBenenus 06 aBTOpe

®UO Ha pycCKOM SI3bIKE

Paxumona Cypae Py3meroBHa
3amecmumens enagnoeo epaua no
neouampuu pecnyoiuKaHcKko2o
HAY4YHO20 YEeHMpa IKCMpPeHHOU
MEOUYUHCKOU NOMOWU

OO Ha aHIVIUHCKOM S3BIKE

Rahimova Surayo Ruzmetovna

YueHas cTeneHb

HET

JIOJI>KHOCTD

3amecmumens enasnozo paua no
neouampuu

HaumenoBanue OopraHnu3anuu

Pecnybnuxanckuil nayunviti yenmp
9KCMPEHHOU MeOUYUHCKOL NOMOUU

11




CBeieHHsI O CTaThe

HaumeHnoBaHue Ha PYCCKOM A3bIKE

BospacTHbie ocobeHHOCTH
[IUPKATHOTO PUTM MOTPEOHOCTU
MHOKAap/Ia B KUCJIOPO/Ie IIpU
COUETAaHHOU TAKEJION YePEITHO-
MO3TOBOU TPaBMe

HanmeHoBaHNe Ha aHTVIMHCKOM SI3bIKE

Paznen nybsukanuu (U3 mepevHs)

MeauIuHCKHe HAyKH

JlommoJTHUTEIILHBIE CBEAEHUS

KosnuecTBo TpeOyeMbIX eYaTHBIX
9K3eMILISIPOB COOPHHKA

He HycHO

Aznpec oTpaBKU COOPHUKOB

Toavko npu 3aKkase nevamHsplx SKS(ZMTl/l}lpOG.’

ABTOp corJIaceH Ha IOJIyueHne
nHGOPMAIMOHHBIX ITUCEM 10 IPYTUM
MEepONIPUATUAM

da

ABTOD coTJIaceH Ha IPEOCTaBIeHNE
KOHTAKTHBIX JJAHHBIX TPETHUM JIHI[AM
(umTaTesnsiM), B CIy4ae UX 3arpoca y
pefaKknuu

da

ABTOp J1aeT corsiacre Ha 00paboTKy
[EPCOHAIBHBIX JAHHBIX 2

da

CBesieHust 00 aBTope

OO Ha pycCcKOM A3BIKe

Mup3saeBa Annba JlamupoBHa

OHMO Ha aHIVIMHCKOM S3BIKE

Mirzayeva Adiba Damirovna

YueHnas cTeneHb

JlOoI3KHOCTD

3aBenyoniasg OT/ieJIEHNEM 2 TeTUaTPUNA

HaumenoBaHue opranusanuu

Pecry6TMKaHCKUIM HAyYHBIH IIEHTP
DKCTPEHHON MEIUITUHCKOU MOMOIIU

CBezieHUA O CTaThe

HaumeHoBaHUME Ha PYyCCKOM A3bIKE

BospacTHbie 0coOeHHOCTH
IUPKATHOTO PUTM IMOTPEOHOCTH
MHOKap/a B KUCJIOPO/Jie TPU
COYETaHHOU TsKeJI0H YepEeIHO-
MO3TOBOU TPaBMe

HaunMeHoBaHIe Ha aHTJIMHACKOM SI3BIKE

Pasznen nybsiukanuu (U3 mepevHs)

MepuinnHCKUEe HAYKUA

JlOoTIOJTHUTE IbHBIE CBEJIEHU

KosnuecTBO TpeGyeMbIX IeYaTHBIX
SK3EMIUIAPOB COOPHUKA

He HyoicHO

AJipec oTIIpaBK# COOPHUKOB

Toavko npu 3akase nevamHbsplx 3K3€Mn/lﬂp06.’

ABTOp coOrJIaceH Ha IOJIydYeHue
NH(OPMaMOHHBIX ITHCEM IO APYTUM
MEPONIPUATUAM

da

ABTOD COTJIaCeH Ha IMPEZOCTaBIEHHE
KOHTAKTHBIX JJAHHBIX TPETHUM JIHI[AM
(auTaTessim), B CIydae UX 3arnpoca y
penakuuu

da

ABTOD J1aeT corsiacue Ha 00paboTKy
[IEPCOHAIHHBIX JAHHBIX 2

da

CBenenus 06 aBTOpe

@O0 Ha pycCcKOM A3BIKE

Hocuuenko JIrogmuiaa EBreHpbeBHA

OHMO Ha aHIVINHACKOM f3BIKE

Nosichenko Lyudmila Evgenyevna

12




YueHas creneHb

Jo3KHOCTD

Bpay opauHATOp 1 neuaTpun

HaumenoBanue OopraHu3anuu

peciry6JIMKaHCKOTO HayYHOTO IIeHTpa
9KCTPEHHON MeUITUHCKOU MOMOIIHU

CBezieHUA O CTaThe

HaumenoBanue Ha PYCCKOM A3BIKE

BospacrtHbie ocobeHHOCTH
[UPKAHOTO PHUTM MOTPEOHOCTH
MHOKAap/Ia B KUCJIOPO/IE TIPU
COYETAHHOU TSAXKEJION YeperHo-
MO3TOBOI TPaBMe

HanmeHoBaHMe Ha aHTVIMHCKOM SI3bIKE

Pazniesn nyboukanyu (U3 mepevHs) !

MepuinHCKUEe HAYKU

JlOTIOJTHUTEIbHBIE CBEJIEHU

KosinuecTBO TpeGyeMbIX MeUaATHBIX
DK3EMIUIAPOB COOPHUKA

He nyorcHo

AJtpec oTIpaBKu COOPHUKOB

Toavko npu 3akase nevamHbsvlx 3K3eMTl/l.$lp06!

ABTOp corjiaceH Ha IIOJIydeHUe
“HGOPMALMOHHBIX IIUCEM 10 IPYTUM
MEepPOIPHUATHUAM

da

ABTOp COTJIaCeH Ha IPEeJIOCTABJIEHIE
KOHTAKTHBIX JJAHHBIX TPETHUM JIHI[AM
(uuTaTesisiM), B CIyYae UX 3ampoca y
pefaxKuu

da

ABTOp J1aeT corsiacue Ha 00paboTKy
[IEPCOHAIHHBIX JIAHHBIX 2

da

13




