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A significantly (p<0.05) lower position of the iliac crest and a significantly (p<0.05) higher distance between the
free edge of the transverse process of L5 and the wings of the sacrum were found in group A compared to group B.
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CHANGES IN HEMODYNAMIC PARAMETERS DURING ROBOT-ASSISTED SURGICAL

PROCEDURES DEPENDING ON THE TYPE OF ANESTHESIA
Dnipro State Medical University (Dnipro, Ukraine)
resuscitation9@gmail.com

Robot-assisted surgical interventions are widely used in modern surgery,; however, the creation of pneumoperito-
neum and the use of the steep Trendelenburg position lead to pronounced and multidirectional changes in systemic
hemodynamics, which increases the risk of intraoperative hypotension and organ hypoperfusion.

The aim of the study was to perform a comparative assessment of changes in systemic hemodynamics during
robot-assisted surgical interventions depending on the type of anesthetic management. The study included 81 pa-
tients who underwent elective surgery using the da Vinci system in 2022—2024. The patients were divided into two
groups: inhalational anesthesia with sevoflurane (n=45) and total intravenous anesthesia with propofol (n=36). The
parameters of systolic, diastolic, and mean arterial pressure, as well as heart rate, were assessed at five stages of the
surgical procedure. It was established that the baseline hemodynamic parameters in both groups were comparable
(p>0.05).

Intraoperatively, significantly higher values of arterial pressure and heart rate were recorded in the inhalational
anesthesia group compared with the total intravenous anesthesia group (p<0.05-0.01). The most pronounced inter-
group differences were observed at the stage of hemostasis.

The obtained results indicate that the choice of anesthetic technique significantly affects the nature of the intra-
operative hemodynamic response. Inhalational anesthesia is associated with a more stable hemodynamic profile,
which may have clinical significance for the prevention of intraoperative hypotension, particularly in elderly patients
and those with concomitant pathology.

Key words: anesthesia, minimally invasive surgery, carboxyperitoneum, monitoring during anesthesia, hemody-
namic monitoring, patient risk, anesthesiology.
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Connection of the publication with planned re-
search work.

This work is part of the research project of the De-
partment of Anesthesiology, Intensive Care, and Emer-
gency Medicine at the Faculty of Postgraduate Education
of Dnipro State Medical University, titled “Development
and improvement of technologies to enhance anesthe-
sia safety, pain management, and individualized inten-
sive care in critically ill patients,” state registration num-
ber 0123U104848.

Introduction.

Robot-assisted surgical interventions are increasing-
ly being adopted and are considered an alternative to
open surgery. The advantages of robotic surgery include
reduced invasiveness, greater maneuverability of move-
ments, improved visualization of the operative field,
shorter hospital stays, and better functional outcomes.
However, robotic procedures require the creation of
pneumoperitoneum and positioning of the patient on
the operating table in extreme body positions, such as
the steep Trendelenburg position. This combination
creates conditions for a number of pathophysiological
changes in the respiratory and cardiovascular systems,
posing new challenges for anesthesiologists [1, 2, 3].

Hemodynamic management is one of the key as-
pects of anesthetic care. During positioning in the steep
Trendelenburg position, there is a physiological increase
in cardiac output due to enhanced venous return, which
is partially compensated by an increase in systemic vas-
cular resistance. Pneumoperitoneum contributes to an
increase in intra-abdominal pressure, reducing preload,
and may potentially lead to hypotension with dangerous
cerebral and myocardial hypoperfusion [4, 5].

Increased intra-abdominal pressure compresses
major vessels, including the inferior vena cava and the
aorta, reduces blood flow in the mesenteric vessels and
kidneys, and also promotes elevation of the diaphragm.
Pronounced compression of the inferior vena cava re-
duces venous return to the heart, while compression of
the aorta increases systemic vascular resistance, which
may lead to elevated arterial pressure and a simultane-
ous decrease in cardiac output. At the same time, the
Trendelenburg position can increase venous return and
partially compensate for the negative effects of pneu-
moperitoneum on cardiac output [6, 7, 8].

Since the Trendelenburg position is usually applied
immediately after the creation of pneumoperitoneum
during surgery, both factors act almost simultaneously.
The combination of these opposing mechanisms forms
a complex and variable hemodynamic response, making
it difficult to predict changes in arterial pressure and re-
quiring careful intraoperative monitoring, which should
be selected according to the degree of perioperative risk
[9, 10].

Intraoperative hypotension is often defined as a
mean arterial pressure below 65 mmHg or a decrease
of 220% from baseline values lasting at least 1 minute.
A mean arterial pressure below 65 mmHg is associated
with an increased risk of acute kidney injury or myocar-
dial injury due to ischemia—reperfusion disorders. In
addition, the duration spent in a hypotensive state is as-
sociated with unfavorable perioperative outcomes and
increased 30-day mortality in non-cardiac surgery [11,
12, 13].

It is important to consider that elderly patients often
have comorbidities, including arterial hypertension and
diabetes mellitus, which may further increase blood
pressure variability and the intraoperative risk of hypo-
tension [14, 15].

Thus, the combination of pneumoperitoneum and
the steep Trendelenburg position during robot-assisted
procedures leads to complex and multifactorial chang-
es in systemic hemodynamics, which are particularly
significant in elderly patients with comorbidities. This
highlights the need for selecting optimal anesthetic
management and justifies a comparative evaluation of
hemodynamic changes depending on the type of anes-
thesia.

The aim of the study.

To perform a comparative evaluation of changes in
systemic hemodynamics during robot-assisted surgical
procedures depending on the type of anesthetic man-
agement.

Object and research methods.

The study was conducted at “EKO DNIPRO” LLC,
Medical Plaza Clinic (Dnipro) during the period 2022-
2024. The study included 81 patients who underwent
elective robot-assisted surgical procedures using the da
Vinci surgical system. During the conduct of this study,
the requirements of Good Clinical Practice (ICH E2(R6)
GCP) and the Declaration of Helsinki of the World Medi-
cal Association were adhered to. Prior to the initiation of
any procedures, all patients provided written informed
voluntary consent to participate in the study.

Inclusion criteria:

e patient age 218 years;

¢ elective robot-assisted surgery;

e anesthetic risk class according to the ASA scale I-lIl;

e signed informed consent to participate in the study.

Exclusion criteria:

e age <18 years;

e chronic diseases in the stage of decompensation;

e surgical procedures performed without the use of a
robotic surgical system;

® pregnancy;

¢ patient refusal to participate in the study.

All study participants were divided into two groups
depending on the type of anesthetic management:
group 1 (n=45) — inhalational anesthesia with sevoflu-
rane; group 2 (n=36) — total intravenous anesthesia with
propofol (TIVA).

The distribution of patients by sex was comparable
in both groups: in the inhalational anesthesia group,
the proportion of men was 82.2% and women 17.8%,
whereas in the total intravenous anesthesia group it was
91.7% and 8.3%, respectively (p=0.22). The median an-
esthetic risk according to the ASA scale in both groups
was 3.0 [2.0;3.0] (p=0.76). The age of patients in group
1 was 63.0 years [60.0;65.0], and in group 2 it was 60.0
years [55.8;65.2] (p=0.06). Body mass index also showed
no statistically significant intergroup differences and
was 29.0 kg/m? [28.0;31.0] in group 1 and 29.0 kg/m?
[28.0;30.0] in group 2 (p=0.98).

Twelve hours before surgery, all patients received
enoxaparin 0.4 for preoperative thromboprophylaxis.
Robot-assisted surgical procedures in both groups were
performed under general anesthesia with mechanical
ventilation. Induction of anesthesia was carried out with
propofol at a dose of 1.5-2 mg/kg as a bolus, fentanyl
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0.005% intravenously 2-4 ml, muscle relaxation with at-
racurium besylate 0.5-0.6 mg/kg as a bolus, and midaz-
olam 5 mg intravenously.

In patients of group 1, anesthetic maintenance was
performed using sevoflurane. The fresh gas flow rate
was 1 L/min. The target concentration of sevoflurane
was selected according to the multigas monitoring sys-
tem with MAC maintained at 0.7-1.0.

In patients of group 2, total intravenous anesthesia
with propofol was administered via a perfusor at a rate
of 2.5-4 mg/kg/h.

Patients in both groups had an epidural catheter
placed for postoperative analgesia using a 0.25% longo-
caine solution.

The study was conducted at the following stages:
beginning of surgery, intraoperative stage, completion
of the robotic stage, stage of surgical specimen retrieval
and wound closure, hemostasis and end of surgery.

Data processing and statistical analysis were per-
formed using LibreOffice and R software (version 4.4.2).
The distribution type of quantitative data was assessed
using the Shapiro—Wilk test. Since the majority of quan-
titative data did not follow a normal distribution, non-
parametric statistical methods were used. Quantitative
data were described using the median and interquar-
tile range (Me [25%;75%]), and comparisons between
groups were performed using the Mann—Whitney test.
The critical value of p for testing statistical hypotheses
was considered <0.05.

Research results and their discussion.

An analysis of changes in hemodynamic parameters
at the five defined stages of the study was performed.
The dynamics of the mean arterial pressure values are
shown in figure 1.

It was established that at the beginning of the sur-
gical intervention, systolic, diastolic, and mean arteri-
al pressure values did not show statistically significant
intergroup differences (p>0.05 for all comparisons).
The median systolic arterial pressure was 140.0 mmHg
[140.0;150.0] in both groups (p=0.45). The median di-
astolic arterial pressure in group 1 was 90.0 mmHg
[80.0;90.0], and in group 2 it was 90.0 mmHg [80.0;95.0]
(p=0.07). The median mean arterial pressure in group 1
was 106.7 mmHg [100.0;110.0], and in group 2 it was
110.0 mmHg [100.0;113.9] (p=0.13).

Intraoperatively, in the group receiving inhalation-
al anesthesia, the median systolic arterial pressure
was significantly higher and amounted to

differences were statistically significant (p<0.01). The
median mean arterial pressure at this stage was 78.3
mmHg [76.7;81.7] and 71.7 mmHg [70.0;75.0], respec-
tively (p<0.01).

At the stage of surgical specimen retrieval and wound
closure, the median systolic arterial pressure in group 1
was 110.0 mmHg [110.0;120.0], whereas in group 2 it
was 95.0 mmHg [95.0;100.0] (p<0.01). The median di-
astolic arterial pressure was 70.0 mmHg [65.0;70.0]
and 65.0 mmHg [65.0;70.0], respectively (p=0.03). The
median mean arterial pressure in group 1 was 83.3
mmHg [80.0;86.7], while in group 2 it was 75.0 mmHg
[75.0;80.0] (p<0.01).

At the hemostasis stage, the median systolic arterial
pressure in group 1 was significantly higher than in group
2 and amounted to 130.0 mmHg [120.0;130.0] versus
105.0 mmHg [100.0;110.0] (p<0.01). The median diastol-
ic pressure was 80.0 mmHg [80.0;90.0] and 70.0 mmHg
[68.8;75.0], respectively (p<0.01). The median mean ar-
terial pressure in group 1 was 96.7 mmHg [93.3;100.0],
while in group 2 it was 82.5 mmHg [79.6;85.0] (p<0.01).

The dynamics of the mean heart rate values are pre-
sented in figure 2.

Analysis of baseline heart rate values showed no sta-
tistically significant differences between the groups at
the beginning of surgery. The median heart rate in group
1 was 80.0 beats/min [75.0;85.0], and in group 2 it was
82.0 beats/min [76.0;88.0] (p=0.33).

Intraoperatively, the median heart rate in group 1
was significantly higher and amounted to 69.0 beats/min
[65.0;73.0] compared with 60.0 beats/min [54.8;61.2] in
group 2 (p<0.01).

At the completion of the robotic stage, the median
heart rate was 70.0 beats/min [68.0;74.0] in the inhala-
tional anesthesia group and 62.0 beats/min [58.0;64.0]
in the TIVA group (p<0.01).

At the stage of surgical specimen retrieval and
wound closure, the median heart rate remained signifi-
cantly higher in patients of group 1 — 74.0 beats/min
[70.0;76.0] compared with 66.0 beats/min [63.8;67.0] in
group 2 (p<0.01). A similar trend persisted at the hemo-
stasis stage, when the median heart rate in group 1 was
78.0 beats/min [75.0;80.0], whereas in group 2 it was
69.0 beats/min [67.0;70.0] (p<0.01).

The dynamics of systemic hemodynamic parameters
were analyzed at five stages of the surgical intervention.

100.0 mmHg [95.0;100.0], whereas in the | ** o
TIVA group it was 90.0 mmHg [85.0;90.0] | e -~ DEP - Gouup | fululanon toebesls)
(p<0.01). The median diastolic arteri- | 1= E:T,:TT':
al pressure in group 1 was 65.0 mmHg :'m
[60.0;65.0], and 60.0 mmHg [60.0;65.0] E-uu
in group 2, with no statistically significant E
difference between the groups (p=0.04). | £**
The median mean arterial pressure was |§ *° .
75.0 mmHg [73.3;76.7] and 70.0 mmHg |= =0 o e
[70.0;73.3], respectively (p<0.01). B Weg el
At the completion of the robotic stage, | & R -
the median systolic arterial pressure in el . . .
group 1 was 105.0 mmHg [100.0;110.0], Bubria et Bt Sl e b ot DO I8
while in group 2 it was 95.0 mmHg wound tlogurs
[90.0;95.0]. The median diastolic arterial Stages of the smgery

pressure was 65.0 mmHg [65.0;70.0] and
60.0 mmHg [60.0;65.0], respectively; these

Figure 1 — Dynamics of arterial blood pressure at the stages of robot-assisted surgical

intervention depending on the method of anesthesia.
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changes during robot-assisted surgery. In-
halational anesthesia is associated with
higher and relatively more stable hemo-
dynamic parameters during robot-assisted
procedures.

The choice of anesthesia method
should be individualized, taking into ac-
count the patient’s cardiovascular status,
the duration and complexity of the proce-
dure, as well as the potential risks of hemo-
dynamic instability.
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iyl Conclusions.

1. In patients undergoing robot-as-
sisted surgical procedures, the method of

Figure 2 — Dynamics of heart rate at the stages of robot-assisted surgical intervention

depending on the method of anesthesia.

At the baseline stage, no statistically significant inter-
group differences were found in systolic, diastolic, mean
arterial pressure, or heart rate (p>0.05), confirming the
comparability of the groups.

Intraoperatively, the inhalational anesthesia group
demonstrated significantly higher values of systolic
and mean arterial pressure compared with the total
intravenous anesthesia group (p<0.01). A similar trend
persisted at the stages of completion of the robotic
intervention, surgical specimen retrieval, and wound
closure. At all these stages, the medians of systolic, di-
astolic, and mean arterial pressure in the inhalational
anesthesia group were statistically significantly higher
(p<0.05-0.01). A similar pattern was observed for heart
rate: throughout the intraoperative period, including
the stages of completion of the robotic intervention and
hemostasis, significantly higher heart rate values were
recorded in the inhalational anesthesia group (p<0.01).

The most pronounced intergroup differences were
observed at the hemostasis stage, when the inhalation-
al anesthesia group demonstrated the highest values of
systolic, diastolic, and mean arterial pressure as well as
heart rate (p<0.01). Considering the cessation of pneu-
moperitoneum and the change in patient positioning,
these findings may indicate a faster recovery of sympa-
thetic regulation with the use of an inhalational anes-
thetic. In contrast, the lower hemodynamic parameters
observed in the TIVA group reflect the more pronounced
cardiodepressive and vasodilatory effects of propofol.

Thus, the results of the study confirm that the meth-
od of anesthetic management is an important factor
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anesthetic management significantly af-
fected systemic hemodynamic parameters.
Throughout all five stages of surgery, the
inhalational anesthesia group with sevoflurane demon-
strated higher median values of arterial pressure and
heart rate compared with the total intravenous anesthe-
sia group with propofol (p<0.05).

2. The most pronounced intergroup differences
were observed at the hemostasis stage: mean arterial
pressure was 96.7 mmHg in the inhalational anesthesia
group versus 82.5 mmHg in the TIVA group, and heart
rate was 78.0 beats/min versus 69.0 beats/min, respec-
tively (p<0.01), indicating a more stable hemodynamic
profile with the use of sevoflurane.

3. The obtained results confirm that the choice of an-
esthesia method is an important factor influencing the
intraoperative hemodynamic response during robot-as-
sisted procedures. Inhalational anesthesia is associated
with higher and relatively more stable arterial pressure
and heart rate values, which may have clinical signifi-
cance in preventing intraoperative hypotension, particu-
larly in patients with increased perioperative risk.

Prospects for further research.

The obtained data may be used to improve recom-
mendations for optimizing anesthetic management and
enhancing patient safety during robot-assisted surgical
procedures.

Further research should focus on multicenter ran-
domized studies with larger sample sizes to confirm the
obtained results, as well as a more detailed investiga-
tion of the influence of different anesthesia methods on
organ perfusion and the incidence of intraoperative and
postoperative complications.

3MIHU NOKA3HUKIB TEMOAUHAMIKUN NiJ, YAC POBOT-ACUCTOBAHUX
ONEPATUBHUX BTPYYAHb B 3AJZIEXXHOCTI BIA4 BUAY AHECTES3II

[OHiNnpoBCbKMit1 pep:kaBHUI MeauuHuii yHiBepcuTeT (M. [Hinpo, YKpaiHa)

resuscitation9@gmail.com

Pobom-acucmosaHi onepamusHi mpy4aHHA WUPOKO 3ACMOCO8YHOMbCA 8 Cy4dcHili Xipypeil, 00HaK cmeopeHHS
HesmMonepuUmMoHeyMy ma 8UKOPUCMAHHA KPYymoz2o MnonoxeHHA TpeHOeneHbypaa 3yMoentorms 8upaxeHi ma
PIBHOCMIPAMOBAHI 3MiHU cucmeMHOi 2eMOOUHAMIKU, WO Mi08UWYE Pu3uK iHMpaonepayiliHoi einomeHsii ma

0p2aHHOI 2inonepagysii.
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Memoto docnidxceHHa bysa0 nposecmu MopieHAMAbHY OUIHKY 3MiH cucmemHol eeModuHamMiKu nio yac pobom-
acuCMoBaHUX ornepamueHUX 8mMpy4aHb 3a7aexHO 8i0 8UOY aHecmesionoziyHo2o 3abesnevyeHHA. Y 00CniOweHHsA
eKnoyeHo 81 nayieHma, akum y 2022-2024 pokax 8UKOHy8asaU r/aHO8I onepayii i3 3acmocy8aHHAM cucmemu
«da Vinci». lNauieHmis po3nodineHo Ha 08i epynu: iHeanAayiliHa aHecmesia cegonypaHom (n=45) ma momansHa
B8HYyMpiWHboBeHHA aHecmesia nponogosnom (n=36). OuiHKYy MOKA3HUKiI8 cucmosniyHoeo, diacmoniyHo2o ma
cepedHbo20 apmepianbHO20 MUCKY, 0 MAKOX 4acmomu cepuesux CKOpOoYeHb Mposoduau HA n’smu emanax
onepamueHo20 8mpy4YaHHsa. BcmaHoeneHo, wo 8uxioHi 2eMoOUHAMIYHI MOKA3HUKU 8 060x 2pynax byau 3icmasHUMU
(p>0,05).

IHmpaonepayitiHo 8 2pyni iH2anayiliHoi aHecmesii peecmpysaanu 00CMosipHO 8UW,i 3HAYEHHA apmepiaabHO20
mucky ma YCC nopieHAHO 3 2pynor momasbHoi BHympilHb08eHHOI aHecmesii (p<0,05—0,01). Halibinew supaxiceHi
Mixcepynosi 8iOMiHHOCMI criocmepieanuca Ha emani 2eMocmasy.

OmpumaHi pe3synsmamu ceidyams, Wo 8ubip mMemody aHecmesii cymmeeo 8naAuede Ha xapakmep
iHmpaonepauyiliHoi eemoduHamiyHoi 8i0noeidi. IHeanayiliHa aHecmesia acouyitbemoeca 3 6inbw cmabinbHUM
2eMOOUHAMIYHUM Mpoghinem, WO MOIe Mamu KAiHiYHE 3HA4YeHHA O0AA Npoginakmuku iHmpaonepayiliHoi

2inomeHsii, ocobnauso y nayieHmie cmapwozo 8iky ma 3 CynymHsoto namoso2ieto.

Kntouoei cnoea: 3Heb60neHHA, MIHIMAAbHO [HBA3UBHA Xipypeis, KapboKcunepumoHeymMm, MOoHIimopuHe nio 4ac
aHecmesii, 2eMOOUHAMIYHULT MOHIMOPUHe, PU3UK NayieHma, aHecme3siosnoais.

38’a30K ny6niKauii 3 n1aHOBUMM HAayKOBO-JoCAiA-
HUMM poboTamu.

Pobota € ¢parmeHTOM HayKoBOi poboTu Kadeppu
aHecTesio/1orii, iIHTeHCMBHOI Tepanii Ta MeauUMHU He-
BiAKNagHMX ctaHis PO [AHINpPOBCbKOro AeprKaBHOMo
MeANYHOrO yHiBepcuTeTy «Po3pobKa Ta yA0CKOHaNEHHSA
TEXHOJOTiN NigBuLEeHHs 6e3nekn aHecTesii, NiKyBaHHSA
6010 Ta iHAMBIAyaNi30BaHOI IHTEHCMBHOI Tepanii y naui-
€HTIB B KPUTUYHMX CTaHaAX», HOMepP AepPrKaBHOI peecTpa-
Lii 0123U104848.

Bcryn.

PoboT-acuMcTOBaHi onepaTuMBHi BTPy4YaHHA HabyBsa-
t0Tb BCe HiNbL WMPOKOI chepu 3acToCyBaHHSA Ta PO3ra-
[al0TbCA AK aNbTEPHATUBHUIA METOZ, BiAKPUTIN Xipyprii.
MepeBaramu poboTy € MiHimi3aLis BTpy4YaHHA, Ginblia
MaHEeBPEHICTb PyXiB, Kpalwa Bi3yasisauia onepauinHo-
ro nons, CKOPOYEHHs Yacy nepebyBaHHA y CTauioHapi
Ta Kpawi ¢yHKuioHanbHi pesynbtatn. OgHak poboTu-
30BaHi onepaTMBHi BTPyYaHHs NOTPebytoTb CTBOPEHHS
NHEBMOMEPETOHEeYMy Ta PO3MILLLEHHA MaLieHTa Ha one-
paLiMHOMYy CTONi Yy eKCTpeManbHUX MONOMKEHHAX TiNa,
TaKWX AK KpyTU TpeHaeneHbypr. Taka KombiHaLia cTBO-
PHOE YMOBU A5 HU3KM NaTOQi3ioNoriyHMX 3miH 3 BOKy
pecnipaTopHOi Ta cepLeBo-CYyAUHHOI CUCTEMM, CTBOPIO-
104U HOBI BUKIMKKM AnA aHecTtesiosnoris [1, 2, 3].

YnpasBaiHHA reMOAMHAMIKOK € O4HUM 3 KAHOYOBUX
acnekTiB aHecTesionoriyHoro 3abesneyeHHs. Mig yac ne-
pebyBaHHA NaLieHTa B MNOMIOXKEHHI KpyToro TpeHaeneH-
bypra BigbyBaeTbcA ¢isionoriyHe 36iNblUEHHA cepLUeBo-
ro BUKMAY 4Yepe3 NOCUNEHHA BEHO3HOro NMOBEpPHEHHs,
LLLO YaCTKOBO KOMMNEHCYETbCA 36iNbLUEHHAM CUCTEMHOTIO
cyguHHOro onopy. MHeBmonepeToHeym cnpuae niggu-
LEHHIO BHYTPILUHbOYEPEBHOrO TUCKY, 3MEHLLYIHOYN Me-
pefHaBaHTAXKEHHA, Ta MOXKe MOTEHLIMHO NPU3BOANUTM
00 rinoTeHsii 3 Hebe3neyHoto LepebpasibHO Ta MiOKap-
AianbHoto rinonepdoysieto [4, 5].

MNiaBMWEHNA BHYTPILIHbOYEPEBHUIM TUCK CTUCKAE
BE/INKI CYAMHUN, 30KPEMA HUXKHIO MOPOXKHUCTY BEHY Ta
A0PTY, 3MEHLLYE KPOBOTOK Y BPUNKOBUX CyAMHAX | HUP-
Kax, @ TAaKOX Crnpuae nigHATTIO aiadpparmu. BuparkeHa
KOMMPEeCiA HUXKHbOI MOPOXKHWUCTOI BEHM 3HUXKYE BEHO3HE
NoBEPHEHHA [0 cepuA, TOAI AK CTUCKaHHA aopTW NiaBu-
LLYE CUCTEMHUI CYAUHHUI OMip, LLO MOXKe NPU3BOAUTH
00 NiABULEHHA apTepiasibHOro TUCKY Ta OAHOYACHOro
3HUXKEHHA CepLeBoro BUKMAY. Pa3om i3 TUM NONOXKEHHA

TpeHaeneHbypra 34aTHe 36inbllyBaTM BEHO3HE MoBep-
HEHHSI Ta YaCTKOBO KOMMEHCYBATU HEraTUBHWI BMAMB
NHEBMOMNEPUTOHEYMY Ha CepLeBUin BUKMA, [6, 7, 8].

OcCKinbKK nig, yac onepaLii NON0XKeHHA TpeHaeneH-
6ypra 3a3BMyYail 3aCTOCOBYHOTb 0Apa3y Mic/iA CTBOPEHHA
NHEBMOMNEPUTOHEYMY, 0BMABA UYMHHWMKKM Ait0Tb MpaK-
TUYHO OAHOYACHO. MOEQHAHHA LMX Pi3HOCNPAMOBAHMUX
MexaHi3amiB popmye cknagHy Ta BapiabenbHy remoau-
HaMiYHY BigNOBiAb, LLLO YCKNAAHIOE NPOrHO3yBaHHA 3MiH
apTepiaNbHOro TUCKY Ta NOTPebye peTenbHOro iHTpaone-
pauiiHOro MOHITOPUHIY, AKKIA cilig obupaTy BiANoBIAHO
[0 cTyneHA nepionepauinHoro pusuky [9, 10].

IHTpaonepauiliHa rinoTeHsia YacTo BU3HAYaETbCA AK
cepeHilt apTepianbHU TUCK MeHLWwe 65 mm pT. cT. abo
3HMXKEeHHA Ha 220% BiA, BUXiAHMX 3HAYeHb, WO TPUBAE
woHameHwe 1 xBunuHy. CepeHili apTepiasibHUI TUCK
MeHLe 65 MM PT. CT. acoLilfOBaHWI 3 NiABULLEHUM PU-
3MKOM PO3BUTKY FOCTPOrO MOLUKOAMKEHHA HUPOK abo
NOLIKOAMEHHA MiOKapAa BHACAIAOK ilemivyHo - penep-
dy3iiHMX nopyweHb. Kpim Toro, yac, npoBeaeHUn y ri-
NMOTEH3MBHOMY CTaHi, acouiioBaHUI 3 HecnpuUATIUBU-
MU nepionepauinHuMmn pesynbtTaTaMmn Ta 36iblEHHAM
30-4AEeHHOI CMepPTHOCTI NPU HEeKapAioNoriYyHMX onepawi-
ax [11, 12, 13].

BaxnmMBo BpaxyBaTW, WO NALIEHTU CTApLIOro BiKy
YacTo MaloTb CYMYTHI 3aXBOPIOBAHHA, 30Kpema apTepi-
aNbHy rinepTeHs3ito Ta LUyKPOBU AiabeT, Wo moxKe [o-
OATKOBO MigBMLLYBaTU BapiabenbHiCTb apTepianbHOro
TUCKY Ta iHTpaonepauimHUi pU3MK PO3BUTKY riNOTeHsii
[14, 15].

OTXe, NOEAHAHHA NMHEBMOMEPUTOHEYMY Ta KPYTOro
nonoxKeHHn TpeHaeneHbypra nig Yac poboT-acMcToBa-
HUX BTPyYaHb 3YMOBJOE CKAagHi Ta 6HaraTodaKTopHi
3MiHU CUCTEMHOI remoaMHaMiKuY, AKi 0COBANBO 3HaYYLLI
Y NaL€EHTIB CTApLUOro BiKy 3 CYNyTHIMM 3aXBOPOBaHHA-
mu. Le niakpecntoe HeobxiagHicTb BU6OPY ONTUManbHO-
ro aHecTesionoriyHoro 3abesneyeHHs Ta OBIPYHTOBYE
OOUINbHICTD  MOPIBHANBHOI  OLHKM  reMOANHAMIYHUX
3MiH 3aN€eXKHO Big, oro suay.

Merta gocnigKeHHs.

MpoBecTn MNOPiBHANbHY OLHKY 3MiH CUCTEMHOI re-
MOZMHAMIKKM Nig, Yac poboT-acMCTOBaHMX ONepaTUBHUX
BTPYYaHb 3a/1€KHO BiJ, BUAY aHecTesionoriyHoro 3abes-
neyeHHs.
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O6’eKT i meTOAM AOCNIAXKEHHA.

JocnigreHHsa nposogmnocs Ha 6asi TOB «EKO OHI-
MPO» KniHika Medical Plaza (m. Hinpo) y nepiog, 2022-
2024 pokis. Jo pocnigxeHHa 6yno BKkAoyeHo 81 naui-
€HTa, AKMM BMKOHYBA/NUCb MNAHOBI POOOT-acMCTOBaHi
onepaTMBHI BTPYYaHHA i3 3aCTOCYBAaHHAM XipypridHOi
cuctemu «da Vinci». Mig yac npoBeaeHHs faHoro gocni-
OKeHHA byno gotpumaHo Bumor Good Clinical Practice
(ICH E2(R6) GCP) Ta lenbciHcbKoi [eknapauii BcecsiT-
HbOI MeAMYHOI opraHisauii. [lo noyaTky 6yab-AKMX Npo-
ueayp yci nauieHTM Haganm iHpopmoBaHy A0BPOBINbHY
3rofly Ha y4acTb.

Kputepiamu BKAOUYEHHA Yy AOCAIANKEHHA Bynu:

e BiK NauieHTa 218 pokis;

® naaHoBe PobOT-acUCTOBAaHE ONepaTUBHE BTPYYaH-
HA;

® KJ1IaC aHeCTe3i0/I0rYHOro PU3NKY 3a WKanow ASA
I-111;

® HasABHICTb iHGOPMOBAHOI 3rogM Ha y4acTb Y AOCAi-
OXKEHHI.

Kputepiamu BUKNOUEHHA bynn:

® BiK <18 pokiB;

® XPOHiYHi 3aXBOPIOBAHHA Y CTaAii AeKOMMeHcaLlii;

® OnepaTuBHI BTPyYaHHs 6e3 BUKOPUCTaHHA poboTu-
30BaHOI XipypriyHOi cuctemu;

® BariTHICTb;

® BigMOBa NaLieHTA Big y4acTi y AOCNIAXKEHHI.

Ycix y4acHUKiB gocnigxeHHs 6yno posnoineHo Ha
OBi TPyNW 3aneXHO Big, BMAY aHECTesioNnoriyHoro 3a-
6esneyeHHa: rpyna 1 (n=45) — iHranAuinHa aHecTesin
ceBopnypaHom; rpyna 2 (n=36) — ToTasibHa BHYTPILLIHbO-
BeHHa aHecTesis nponodosiom (TBBA).

Po3noain nauieHTiB 3a cTaTTio B 060X rpynax 6ys
3iCTaBHUM: Yy rpyni iHranAuinHoi aHecTesii YacTKa Yoso-
BiKiB cTaHOBMNa 82,2%, *iHOK — 17,8%, ToAi AK y rpyni
TOTaNbHOiI BHYTPiWHbOBEHHOI aHecTesii — 91,7% Ta
8,3% BignosigHo (p=0,22). MepgjaHa aHecTesioforiyHO-
ro pusmky 3a wkanoto ASA B 060x rpynax cTtaHoBuAa
3,0 [2,0;3,0] (p=0,76). Bik naujeHTiB y rpyni 1 ctaHoBMB
63,0 poku [60,0;65,0], y rpyni 2 — 60,0 pokis [55,8;65,2]
(p=0,06). IHAEKC Macu Tina TakoXX He MaB AOCTOBIPHO
3HAYYLLMX MiXKIpynoBumx BigmiHHocTeln i ctaHosmB 29,0
Kr/m? [28,0;31,0] y rpyni 1 Ta 29,0 kr/m? [28,0;30,0] y
rpyni 2 (p=0,98).

3a 12 roaunH po onepadii, 3 meTol npegonepawin-
Hoi TpombonpodinakTMKK, BCiM nNauieHTam 6yno npwu-
3HayeHo eHokcanapiH 0,4. PoboT-acucTOBaHi XipypriyHi
BTPYYaHHA nauieHTam ob6ox rpyn nNpoBOAMANCH B YMO-

BaX 3arasibHOi aHecTes3ii Ta WTY4YHOI BEHTUAALII NereHb.
IHAYKUiA B aHecTesito npoBoguMaack npornodonom 3 pos-
paxyHKy 1,5-2 mr/kr 6ontocHo, dpeHTaHin 0,005% BHY-
TPiWHbOBEHHO MO 2-4 M, M’'A30Ba pesakcauia — aTpa-
Kypiym 6ecmnat 0,5-0,6 mr/Kr 6oatocHO, Migaszonam 5 mr
BHYTPILWHbOBEHHO.

Y nauieHTiB 1 rpynu 3acTocoByBaAM aHeCTe3ionoriy-
He 3abe3neyeHHa ceBodaypaHom. MOTIK CBiXKoi ra3oBoi
cymiwi 1 n/xe. LlinboBa KOHUEHTpaLia ceBodatopaHy
obupanach BiANOBIAHO A0 NMOKA3HMKIB CUCTEMU MY/IBTU-
ras 3 oujiHkoto MAK 0,7-1,0.

Y naui€eHTiB 2 rpynu 3acTOCOBYBa/iv TOTa/bHY BHY-
TPiWHbOBEHHY aHecTesito nponodosom yepes nepdy-
30p 3i WBKAKICTIO 2,5-4 mr/kr/roa,

MaujeHTam obox rpyn BCTaHOB/AOBANAM enifypasib-
HUI KaTeTep 3 MeTOto nicisonepauiiHoi aHanresii Bee-
OeHHAM 0,25% po34MHy NOHTOKAiHY.

Jocnig)eHHA NpoBOAMAOCH Ha HACTYMHUX eTanax:
no4yaTok onepaLii, iHTpaonepawiiHo, 3aKiHYeHHA pobo-
TUYHOTO eTany, eTan 3abopy onepawinHoro matepiany Ta
YLWWBAHHA, remocTas Ta KiHelb onepaLwiii.

O6pobKa gaHUX Ta CTAaTUCTUYHUI aHai3 NPoOBOANAN
3a gonomoroto nakeTiB nporpam Libreoffice Ta R (Bepcin
4.4.2). OujiHKy TUNY PO3NOAiINY KiNbKiCHUX AaHMUX Mpo-
BOAMAM 33 gonomoroto Tecty LLlanipo-Yinka. Bpaxosy-
HOuM, WO NepeBarkHa BiNbLIICTb KiNbKICHUX AaHUX mana
BiAMIHHWI Bif, HOpPManbHOro TUN posnoainy, 6ynu Bu-
KOPUCTaHi MeToaM HemapameTpuUyHOi CTaTUCTMKKU. nA
OMMUCKY KiNbKICHUX AaHWUX BUKOPUCTOBYBA/IM MefjiaHy Ta
MiXKKBapTUbHUX po3max (Me [25%;75%]), a nopiBHAH-
HA KIZIbKICHUX A@aHWX MiXK rpynamu npoBoAMAM 3a A0MNO-
moroto Tecty MaHHa-YiTHi. KpuTnuHe 3HayYeHHA p npwm
nepesipLi cTaTUCTUYHWMX TinoTe3 b6yno npuitHaTo <0.05.

Pe3ynbTatv AocnigKeHHA Ta ix 06roBopeHHs.

Byno nposegeHO aHani3 3MiH NOKa3HMKIB remoguHa-
MiKM Ha BU3HaAYeHMX 5-TK eTanax gocnigreHHaA. AnHami-
Ka cepefHix 3Ha4YeHb MOKa3HMKIB apTepiasibHOro TUCKY
BifobparkeHa Ha PUCYHKY 1.

BcTtaHOBNEHO, WO Ha MOYaTKy OMepaTUBHOrO BTPY-
YaHHA MOKAa3HMKW CUCTONIYHOrO, AiacTo/liYHOro Ta ce-
peaHbOro apTepianbHOro TUCKY He Manun AO0CTOBIPHO
3HAYYLLMX  MiXKIpynoBux BigmiHHocTen (p>0,05 ann
BCiX NOpiBHAHbL). MeaiaHa cMcToNIYHOrO apTepiasbHOro
TUCKY cTaHoBuna 140,0 mm pT. cT. [140,0;150,0] y ob6ox
rpynax (p=0,45), AiacToniyHoro apTepianbHOrO TUCKY
y rpyni 1 = 90,0 mm pT. cT. [80,0;90,0], y rpyni 2 — mm
pT. cT. 90,0 [80,0;95,0] (p=0,07). MegiaHa cepefHbOro

apTepianbHOro TUCKy y rpyni 1 ctaHoBMAa

150

—&— CAT - rgyna 1 [raneyifss asscreaing
=M= QAT -TPNa L (iranniiiag a-acTarn]
CAT -rgona 2 [TOBA)
u- OAT - rpyms 2 (TBBA)

1am

13

a

ARTHERAN LA TIEH, MM BT, £F,
8

106,7 mm pt. cT. [100,0;110,0], y rpyni 2
110,0 mm pT. cT. [100,0;113,9] (p=0,13).
IHTpaonepauiiHo y rpyni i3 3acTocy-
BaHHAM iHranAuinHoi aHecrtesii meaiaHa
CUCTONIYHOrO apTepiaibHOrO TUCKY byna
[0CTOBIPHO BMLWOLO | cTaHoBKMAa 100,0 mm
pT. cT. [95,0;100,0], B TOM 4Yac AK y rpyni
TBBA —90,0 mm pT. cT. [85,0;90,0] (p<0,01).
CepefHii piBeHb AiacToniyHoro apTepi-
aNbHOro TMUCK y rpyni 1 — 65,0 mm pT. CT.
[60,0;65,0], Ta 60,0 mm pT. cT. [60,0;65,0]

ADNMERNE ETan aafiopy onepapiHoro

HTpa-
onepaWAnD POSOTHUHOTO ETANY  MATEREANY TS YLLHEEHHA

ETanu anepatannrs aTpy-anei

y rpyni 2 6e3 A0CTOBIPHOI Pi3HUL MiXK rpy-
namu (p=0,04). MegiaHa cepeHbOro apTe-
pianbHOro TUCKY BigNOBIAHO AOPiBHIOBaNA

rewocra),
KIHELE OMEpELE

PucyHokK 1 — iIunamika apTepiasbHOro TUCKY Ha eTanax po6oT-acucToBaHoro onepa-

TUBHOrO BTPYYaHHA B 3a/1eXKHOCTI Bif meToay aHecTesil.

75,0 mm pT. cT. [73,3;76,7] Ta 70,0 mm pT.
ct. [70,0;73,3] (p<0,01).
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Mig yac 3aKkiHYeHHA poboTnyHoro etTany | =

cepeaHilt piBeHb CUCTONIYHOIO apTepianb-
HOro TUcky y rpyni 1 cknas 105,0 mm pT. CT.
[100,0;110,0], y rpyni 2 = 95,0 mm pT. CT.
[90,0;95,0], miactoniuHoro apTepianbHOro
TUCKY 65,0 mm pT. cT. [65,0;70,0] Ta 60,0
MM pT. CT. [60,0;65,0] BignosigHo, Buasne-
Hi 3miHK 6ynn gocToBipHMMM (p<0,01). Me-
JiaHa cepegHbOro apTepiaibHOro TUCKY Ha
ubomy etani— 78,3 mm pT. cT. [76,7;81,7] Ta
71,7 mm pT. cT. [70,0;75,0] (p<0,01).

Ha etani 3abopy onepauiitHoro ma-

Y TOTE CEpUsEdx CREDOYEHE, ViL/XH
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] ] i =3 “

w
>
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—#= UCC - rpyna 1 {iranaigaia asecreial
HOC - ripyna 2 (TABA)

e

e

MovaTon

Tepiany Ta YWMBAHHA MeAiaHa CUCTONIY- il

HOro apTepianbHOro TUCKy y rpyni 1 6yna
110,0 mm pt1. cT. [110,0;120,0], Toai sK

FesMocTas.
HiHBLE D el

Hipa- Jnkirreenrn Ean safopy onepsuinoro
onepaLliieg POSIOTHSHOND BTNy MATRMNAMY T3 YISHBAHHE

ETans aNEpaTANISIC BYRYYaHHE

y rpyni 2 — 95,0 mm pt. cT. [95,0;100,0]
(p<0,01), ajacToniyHoro apTepiaNbHOro
TUCKY — 70,0 mm pT. cT. [65,0;70,0] Ta 65,0
MM pT. cT. [65,0;70,0] (p=0,03) BignosiaHo. MegiaHa
cepeaHbOro apTepianbHOro TMcKy y rpyni 1 — 83,3 mm
pT. cT. [80,0;86,7], y rpyni 2 =75,0 mm pT. cT. [75,0;80,0]
(p<0,01).

Ha etani remocTasy cepefHii cuctoniyHun aptepi-
aNbHUM TUCK Y rpyni 1 6yB AOCTOBIPHO BULLLE HiXK Y rpyni 2
Ta ctaHosmB 130,0 mm pt. cT. [120,0;130,0], npoTtu 105,0
MM pT. cT. [100,0;110,0] (p<0,01), AiacToNivHUI TUCK —
80,0 mm pT. cT. [80,0;90,0] Ta 70,0 mm pT. cT. [68,8;75,0]
(p<0,01) BignosiaHo. MegiaHa cepeaHbOro apTepiaib-
HOro TUCKyY y rpyni 1—96,7 mm pr.cT. [93,3;100,0], y rpyni
2-82,5[79,6;85,0] mm pT. cT. (p<0,01).

[OuHamika cepefHix 3HAYeHb MOKa3HMKIB 4acTOTU
cepLeBUX CKOPOYeHb NpeacTaB/eHa Ha PUCYHKY 2.

AHani3 BUXigHNX MNOKA3HMKIB YACTOTK CepLEBUX CKO-
poyeHb He BUABMB AOCTOBIPHUX BiAMIHHOCTEN MiX rpy-
namu Ha No4vaTKy onepaTMBHOro BTpy4YaHHA. MepgiaHa
YCC y rpyni 1 ctraHosuna 80,0 ya/xs [75,0;85,0], y rpyni
2-82,0 ya/x8 [76,0;88,0] (p=0,33).

IHTpaonepaLiiHo cepeaHii piBeHb YCCy rpyni 1 6ys
[OCTOBIpHO BMLWMM Ta cTaHoBuB 69,0 ya/xs [65,0;73,0]
nopisHaAHO 3 60,0 ya/xs [54,8;61,2] y rpyni 2 (p<0,01).

Ha MomeHT 3aBeplueHHA poboTMYHOrO eTany meg,i-
aHa YCC cknagana y rpyni 3 iHranauinHol aHecTesieto
-70,0 ya/xs [68,0;74,0] Ta y rpyni TBBA — 62,0 ya/x8
[58,0;64,0] (p<0,01).

Ha eTani 3abopy onepauiiHoro matepiany Ta ywm-
BaHHA cepegHin piBeHb YCC 3anuwaBca AOCTOBIpPHO
BMWMM Yy nauieHTis rpynu 1 — 74,0 ya/xs [70,0;76,0],
npotun 66,0 ya/xs [63,8;67,0] y rpyni 2 (p<0,01). Mogi6-
Ha TeHAaeHLin 36epiranacb Ha eTani remocTasy, Konu ce-
pefHA YacToTa cepLeBUX CKOpoYeHb Y rpyni 1 ctaHoBuU-
na 78,0 ya/xs [75,0;80,0], B Toi yac Ak y rpyni 2 — 69,0
ya/xs [67,0;70,0] (p<0,01).

MpoaHanizoBaHO AMHAMIKY MNOKa3HMKIB CUCTEMHOT
reMoZMHaMiKM Ha N'ATy eTanax onepaTMBHOIO BTPyYaH-
HA.

Ha BuxigHOMy eTani AOCTOBIPHMUX MIXKIPYynoBUX Bij-
MiHHOCTEM 32 MOKa3HUKAaMM CUCTONIYHOTO, AiacToNIYHO-
ro, cepeHbOro apTepiasibHOro TUCKY Ta YacTOTU cepLie-
BUX CKOpPOYEHb He BuaABAeHo (p>0,05), Wwo nigTeeparkye
NOPIBHAHHICTb rpyn.

IHTpaonepauinHo y rpyni iHranAuinHoi aHecTesii Big-
3HA4YeHO AOCTOBIPHO BWLL 3HAYEHHSA CUCTONIYHOTO Ta
cepefHbOro apTepiasibHOro TUCKY MOPIBHAHO 3 rPYMnoto
TOTaNbHOI BHYTPilWIHbOBEHHOT aHecTesii (p<0,01). AHa-
JlorivyHa TeHAeHuia 36epiranacs Ha eTanax 3aBepLUeHHs

PUCYHOK 2 — [luHaMiKa 4aCTOTU cepLEeBUX CKOPOUYEHb Ha eTanax po6oT-acuctoBaHoro
onepaTMBHOroO BTPYYAHHA B 3a/1€3KHOCTI Big, meToAy aHecTesii.

pPO6OTMYHOTO BTpy4YaHHsA, 3abopy onepauiiHoro maTte-
piany Ta ywurBaHHA. Ha BCix 3a3HayeHMX eTanax megi-
QHW CUCTONIYHOrO, AiacTONIYHOro Ta cepegHboro ape-
TepiasIbHOro TUCKY Y rpyni iHransauinHoil aHecTtesii 6yau
CTaTUCTUYHO 3Hauyle Buwmmm (p<0,05-0,01). MogibHa
3aKOHOMIpHIiCTb BCcTaHoBAeHa i woao YCC: ynpogosx
YyCbOro iHTpaonepawinHoro nepioay, BKAOYHO 3 eTana-
MW 3aBepLIeHHA POBOTUYHOrO BTPYYAHHSA Ta reMocCTasy,
y rpyni iHransauiHoi aHecTesii peecTpyBaan AOCTOBIPHO
BuLi nokasHmku YCC (p<0,01).

Halibinbl BupakeHi mixrpynosi BigMiHHOCTI cno-
cTepirannca Ha eTani remocTasy, Koan y rpyni iHranauin-
HOT aHecTesii piKcyBann MaKCMMaNbHI 3HAYEHHA CUCTO-
NiYHOro, AiacToNIYHOro Ta CepesHbOro apeTepianbHOro
TUcKy i YCC (p<0,01). 3 ornagy Ha NPUMNUHEHHA MHEBMO-
NnepuTOHEeYyMy Ta 3MiHY MONOXKEHHA Mali€eHTa, Ui AaHi
MOXYTb CBiAYUTM MNPO LWBMALWeE BiAHOBAEHHA cMMNa-
TUYHOI perynAauii Npu 3acTocyBaHHi iHranAUiHOro aHe-
CTeTMKa. HaToMiCTb HMXKYi reMOAMHAMIYHI MOKa3HUKK Y
rpyni TBBA Bigo6parkatoTb 6inbll BUpaXKeHU Kapaioae-
npecuBHUI Ta BasoguaatauinHuin epekt nponodony.

TakMM YMHOM, pe3ynbTaTu AOCAIAMKEHHA niaTsep-
OXKYIOTb, WO MEeTOZ, aHecTesio/oriyHoro 3abesneyeHHs
€ BAXK/IUBUM YNHHUKOM, AKMIN BU3HAYAE XapaKTep remo-
OVNHAMIYHMX 3MiH Nig Yac poboT-acUCTOBaHMX onepaLii.
IHranAuiMHa aHecTesis acouitoeTbeA 3 Binbll BUCOKMMU
Ta BifAHOCHO CTabiNbHUMWN TEMOANHAMIYHUMM MOKA3HU-
Kamu nig Yac poboT-acnCcTOBaHMUX BTPYYaHb.

Bubip meTtoay aHecTesii mae 34ilicHIOBaTUCA IHAMBI-
[OyanizoBaHO 3 ypaxyBaHHAM KapZiOBacKyNApHOro cra-
TyCcy Nali€eHTa, TPMBANOCTI Ta CKNAAHOCTI BTPyYaHHsA, a
TaKOX MOTEHUiMHMX PU3NKIB PO3BUTKY reMOAMHAMIYHOT
HecTabinbHoCTI.

BucHoBKM.

1. Y naujieHTiB, AKMM BUKOHYBaAUCb pPobHOT-acUCTO-
BaHi ONepaTUBHI BTPYYaHHA, METOA aHecCTe3i0N0ryHo-
ro 3abesneyeHHA AOCTOBIPHO BM/MBAB HA MOKA3HUKM
CUCTEMHOI remoanHamiku. YnpoaosK ycix 5 etTanis one-
pauii B rpyni iHranauinHoi aHecTesii ceBodnypaHoM Bif-
3HAYaNIMCb BULL MejiaHW apTepiasibHOro TUCKY Ta YacTo-
TW CepLLEBMNX CKOPOYEHb MOPIBHAHO 3 FPYMO0 TOTA/IbHOI
BHYTPIiLHbOBEHHOT aHecTesii nponodponom (p<0,05).

2. Haibinblu BMparKeHi mixKrpynosi BiAmiHHOCTI cno-
cTepiraincb Ha eTani remocTtasy: cepeaHili apTepianb-
HUW TUCK CTaHOBMB 96,7 MM PT. CT. y rpyni iHranauinHoi
aHecTtesii npotn 82,5 mm pT. cT. y rpyni TBBA, a yacToTa
cepueBux ckopodeHb — 78,0 ya/xs npotun 69,0 ya/xs Bia-
nosigHo (p<0,01), Wwo cBiAYMTbL Npo Binbw cTabinbHUA
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remogMHamiyHmMii npodinb Npu 3actocyBaHHi ceBodny-
paHy.

3. OTpuMaHi pe3ynbTaTi NiATBEPAKYHOTb, WO BUGIp
MeToAy aHecTesii € BaXXnBUM pakTopom GOopMyBaHHA
iHTpaonepauiliHoi remoguHamiyHOI Bignosiai nig yac
poboT-acMCTOBaHUX BTpPyYaHb. |HranAuinHa aHecrtesia
ACOLLIIOETLCA 3 BULMMM Ta BiAHOCHO CTabinbHMMMK NoO-
Ka3HMKaMK apTepianbHoro TncKy i YCC, Wwo moxe matm
KNiHIYHe 3Ha4YeHHA ans nNpodinakTUKM iHTpaonepauii-
HOI rinoTeH3ii, 0co6,11BO y NALiEHTIB i3 NiABULLEHMM Me-
pionepauiiHMm pU3nKom.

3i0/10riYHOro CynpoBOAY Ta MiABULLEHHA PiBHA 6e3neku
y MauieHTiB nig yac poboTM30BaHMX ONepPaTUBHUX BTPY-
YaHb.

Mopanbwi AocnigxeHHA HeobXigHO cnpamyBaTu y
HanpPsAMKy npoBefeHHs 6araToueHTPOBUX PaHZOMI30-
BaHWX AOCNigKeHb i3 binbluoto BUBipKoto ans niarsep-

[OXKEHHA OTPUMaHUX Pe3y/bTaTiB, AeTa/lbHOMY BUBYEHHI

MepcneKkTMBM NoAaNbLINX [OCAIAKEHD.
OTpuMmaHi AaHi MOXyTb BYyTU BMKOpUCTaHi Ana yao-
CKOHAJIEHHA pPeKoMeHAauil woao onTMmisauii aHecTe-

BM/IMBY Pi3HMX METOZAiB aHecTesii Ha opraHHy nepoysito
Ta YacToTy iHTpa- i nicnAonepaLinHNX YCKAagHEHb.
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3MIHU NOKA3HUKIB TEMOAUHAMIKU M4 YAC POBOT-ACUCTOBAHUX ONEPATUBHUX BTPYYAHD B 3A/TEXK-
HOCTI BIA, BUAY AHECTE3IT

Mnaic M. O., Uapbos O. B.

Pe3stome. AKTUBHE BMPOBAAKEHHA POBOT-aCMCTOBAHMX TEXHONOTIN Y KNiHIYHY NPaKTUKY CYNnPOBOAMKYETHCA MOSA-
BOIO HOBMX BUK/INKIB A/1A aHECTE3i0N0rYHOro 3abe3neyeHHs, 3yMoBeHNX HEOOXiAHICTIO CTBOPEHHS NHEBMOMNEPU-
TOHEeyMy Ta 3aCTOCYBaHHA KPYTOro NnonoKeHHa TpeHaeneHbypra. MoeaHaHHA NigBULLEHOTO BHYTPILHbOYEPEBHOIO
TUCKY, KOMNPeCii BeIMKUX CYAUH i 3MiH BEHO3HOro NoBepHeHHA Gpopmye CKnagHy, BapiabenbHy remoanHamiuHy
BiANOBIAb, LLLO MOXe NPU3BOANUTM A0 KOIMBAHb apTepiabHOrO TUCKY, 3HUKEHHA CEpLEeBOro BUKUAY Ta PU3MKY iH-
TpaonepawiiHoi rinoTeHsii 3 NoTeHLiMHO opraHHOLO rinonepgdysieto. Y 38’A3Ky 3 unm BUBip oNTMManbLHOro metoay
aHecTesii HabyBae 0co061MBOIT KNiHIYHOT 3HAYYLLLOCTI.

MeToto gocnigrKeHHs byno NnpoBecTy NopPiBHANbHWUI aHani3 3MiH CUCTEMHOI remoAuMHaMiKuK nig yac poboT-acu-
CTOBaHMX OMNepaTMBHUX BTPYYaHb 3a/1€3KHO BiJ BUAY aHecTe3ioNoriyHoro 3abesneyeHHs.

Y pocnipxeHHA BrAtoyeHo 81 nauieHTa 3 Knacom aHectesionoriyHoro pusuky ASA I-lll, akum y 2022-2024 pokax
BMKOHYBA/IM NNAHOBI onepau,ii i3 3actocyBaHHAM cuctemm «da Vinci». MaujieHTiB po3noaineHo Ha ABi rpynu: iHrana-
LiiHa aHecTesia ceBodaypaHom (N=45) Ta ToTabHa BHYTPilLHbOBEHHA aHecTe3is nponodonom (nN=36). MOHITOPUHT
CUCTONIYHOTO, AiaCTONIYHOro Ta CEPEAHbOIO apTEPIaNIbHOTO TUCKY, @ TAKOXK YaCTOTU CEPLLEBUX CKOPOUYEHb 34,iMCHIO-
Ba/M Ha N’ATM NOCNIAOBHMX eTanax onepaTMBHOro BTPy4aHHA. CTaTUCTUYHWUI aHani3 NPOBOAMAN 3 BUKOPUCTAHHAM
HenapameTpUYHMX METOAIB i3 piBHeM 3HauyLocTi p<0,05.

BcTaHOBNEHO, WO BUXiAHI reMOgMHAMIYHI MOKA3HMKKM y rpynax 6yam 3icTaBHUMK. YNPOAOBIK iHTpaonepaLiiHoro
nepiogy B rpyni iHransLUiiHOI aHecTesii peecTpyBanM AOCTOBIPHO BULL 3HAYEHHS apTepiasibHOro TUCKY Ta YacToTU
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CepLeBUX CKOPOUYEHb MOPIBHAHO 3 rPYMNoto TOTa/IbHOT BHYTPiLWHbOBEHHOI aHecTesii (p<0,05-0,01). Haibinbw Bupa-
*KEeHi BigMIHHOCTI cnocTepiraanca Ha eTani remocTasy.

OTpumaHi gaHi cBigyaTb Npo 6inbll BUPaXKEHWUI KapaioaenpecuBHMA Ta BasogunaTaliiHuii ebekT nponodony.
TaKMM YMHOM, METOJ, aHecTe3io/1I0rYHOro 3abesneyeHHaA € BaXK/NIMBUM YMHHUKOM GOPMYBaHHS iHTpaonepawiiHoi
remogmMHamivyHoi CTabifIbHOCTI Ta MaE BU3HaYaTMCA iHAUBIAYaNAbHO 3 ypaxyBaHHAM BiKy NalieHTa, CynyTHbOI NaToso-
rii Ta nepionepauifHoro pmusmKy.

KntouoBsi cnoBa: 3Heb6oNeHHA, MiHIMaNbHO iHBa3MBHa Xipypria, KapbOKCUNEPUTOHEYM, MOHITOPMHT NiA Yac aHe-
cTesii, reMoANHaMIYHUI MOHITOPUHT, PU3MK MaLi€HTa, aHecTesionoris.

CHANGES IN HEMODYNAMIC PARAMETERS DURING ROBOT-ASSISTED SURGICAL PROCEDURES DEPENDING
ON THE TYPE OF ANESTHESIA

Plis M. O., Tsarev A. V.

Abstract. The active implementation of robot-assisted technologies into clinical practice is accompanied by new
challenges in anesthetic management, obycnosed by the need to create pneumoperitoneum and to apply a steep
Trendelenburg position. The combination of increased intra-abdominal pressure, compression of major vessels, and
alterations in venous return forms a complex and variable hemodynamic response that may lead to fluctuations in
arterial blood pressure, decreased cardiac output, and a risk of intraoperative hypotension with potential organ hy-
poperfusion. Therefore, the selection of an optimal anesthetic technique becomes particularly clinically significant.

The aim of the study was to perform a comparative analysis of changes in systemic hemodynamics during ro-
bot-assisted surgical procedures depending on the type of anesthetic management.

Eighty-one patients with an ASA physical status of I-lll who underwent elective surgeries using the da Vinci sys-
tem between 2022 and 2024 were included in the study. The patients were divided into two groups: inhalational
anesthesia with sevoflurane (n=45) and total intravenous anesthesia with propofol (n=36). Systolic, diastolic, and
mean arterial pressure, as well as heart rate, were monitored at five consecutive stages of the surgical procedure.
Statistical analysis was performed using nonparametric methods with a significance level of p<0.05.

Baseline hemodynamic parameters were comparable between the groups. During the intraoperative period,
significantly higher arterial pressure and heart rate values were observed in the inhalational anesthesia group com-
pared with the total intravenous anesthesia group (p<0.05-0.01). The most pronounced differences were noted at
the hemostasis stage.

These findings indicate a more pronounced cardiodepressive and vasodilatory effect of propofol. Thus, the
choice of anesthetic technique is an important determinant of intraoperative hemodynamic stability and should be
individualized, taking into account the patient’s age, comorbidities, and perioperative risk.

Key words: anesthesia, minimally invasive surgery, carboxyperitoneum, monitoring during anesthesia, hemody-
namic monitoring, patient risk, anesthesiology.
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