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Robotic surgery holds a leading position among modern minimally invasive methods, enabling complex surgi-
cal procedures to be performed with high precision. However, its use is accompanied by several anesthesiological
difficulties. The Trendelenburg position and pneumoperitoneum lead to an increase in systemic vascular resistance,
mean arterial pressure, and intracranial pressure, a decrease in lung compliance, and the development of hypercap-
nia and acidosis. In patients with concomitant pathologies (obesity, COPD, cardiovascular diseases), these changes
become clinically significant and may complicate the course of anesthesia. Additional risks include endotracheal tube
displacement, upper airway edema, rhabdomyolysis during prolonged lithotomy position, and hypothermia due to
the duration of surgery. A significant problem is the limited intraoperative access to the patient after docking the

robot, which requires careful fixation of all respiratory and vascular pathways during the preparation stage.

The aim of the study was to summarize current literature data on physiological changes associated with robotic
interventions and to identify the main strategies for their anesthesiological support.

Analysis of the sources showed that safe performance of operations requires an individualized approach to anes-
thesiological support: correction of ventilation modes, targeted control of infusion therapy, prevention of hypother-

mia, and extended intraoperative monitoring.

Thus, timely detection and correction of potential complications caused by the patient's position, pneumoperi-
toneum, and the duration of the intervention are key factors in improving the safety and effectiveness of robotic

surgery.

Key words: anesthesiology, robotic surgery, general anesthesia, pneumoperitoneum, Trendelenburg position,
perioperative period, hemodynamics, intraoperative monitoring, anesthesia complications, infusion therapy.
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Introduction.

The path to the use of minimally invasive surgical
methods has been long, beginning in 1805 when Boccini
first attempted to examine the urethra using a simple
tube and candle. The next important step was Kelling’s
use of pneumoperitoneum in 1901. And in 1988,
Philippe Mouret performed the first full laparoscopic
cholecystectomy [1, 2, 3].

Thanks to the development of laparoscopic surgery,
it has been possible to improve and refine surgical pro-
cedures significantly: reduce blood loss, reduce tissue
trauma, and decrease the number of postoperative
complications and the level of pain [1, 4, 5].

The active development of robotic surgery
began in the 1990s as a military project that enabled
surgeons to operate on wounded soldiers remotely on
the battlefield. However, since then, robotic surgery
has gained popularity among civilian specialists and has
been introduced in almost all areas of surgery: from gen-
eral surgery to urological, gynecological, cardiological in-
terventions, and transplantology [6, 7]. In 2023, the first
fully robotic liver transplant was reported [8].

In 2012, the use of robotic surgery in general surgery
accounted for only 1.8% of all procedures, but by 2018,
this figure had risen to 15.1% [6, 9]. According to the En-
glish National Health Service, the proportion of robotic
surgery used for radical prostatectomy increased from

5% in 2006 to 88% of all prostatectomies performed in
2018 [10]. In Poland in 2023, 55% of 9,147 prostate can-
cer surgeries, 13% of 6,309 uterine cancer surgeries, and
7% of 14,203 colon cancer surgeries were performed
with robots [11, 12].

Robotic surgery is attractive for several reasons: like
laparoscopic surgery, it offers smaller incisions, improved
visibility of the surgical field, including high-resolution
3D imaging, lower risk of infection, shorter hospital
stays, and faster recovery times [6, 13, 14]. In addition,
unlike laparoscopic surgery, robotic surgery offers the
advantage of increased range of motion, allowing for
more precise instrument manipulation and eliminating
the effects of hand tremors. Increased flexibility allows
for more precise dissection during surgery [6, 15, 16, 17,
18, 19].

Laparoscopy and robotic surgery, as their technical
pinnacle, allow for the most complex technical surgical
interventions and are the method of choice in patients
who, under other conditions, could be considered inop-
erable, such as obese patients. These techniques reduce
the length of hospital stays and promote the develop-
ment of outpatient surgery [1, 20, 21].

The primary disadvantage of robotic surgery is its
high cost, ranging from $1.5 to $2.5 million, with mainte-
nance costs accounting for up to 10% of the robot’s cost,
and the cost of consumables and instruments compris-
ing nearly a third of the average total cost [22]. However,
despite this, there is hope that the use of robotic surgery
will reduce healthcare costs by decreasing the number
of complications, lowering the risk of nosocomial infec-
tions, and shortening hospital stays, which in turn will
decrease the utilisation of hospital resources [6, 9].

For anesthesiologists, robotic surgery is associated
with several challenges, including proper patient selec-
tion, patient positioning during surgery (such as steep or
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reverse Trendelenburg), longer duration of pneumoperi-
toneum, especially in the early stages of operator train-
ing, and limited access to the patient after robot docking
[22, 23].

As the clinical possibilities of laparoscopic and ro-
botic surgery expand, surgical procedures become more
complex and involve a cohort of the most severely ill pa-
tients, anesthesiologists face new challenges.

The aim of the study.

To analyze and summarize current literature data on
anesthesiological challenges that arise in patients during
robotic surgical interventions and to identify ways to
overcome them.

Main part.

Patient positioning.

Proper patient positioning should ensure safe dock-
ing of the robot and adequate access to the robot’s arms
and ports for the surgical assistant. Robotic surgery de-
pends on creating and maintaining the best possible
field of view for the surgeon, which is achieved in part by
positioning the patient so that unused organs are moved
away from the surgical site [24, 25].

For bariatric surgery, cholecystectomy, and other
procedures on the upper abdomen, the anti-Trendelen-
burg position is used, which involves raising the head
and lowering the legs. For prostatectomy, hysterectomy,
and other operations on the lower abdomen, patients
are placed in the Trendelenburg position, which means
that for most of the operation, the patient will be lying
with their head down. The steep Trendelenburg position
is defined as a position with the head lowered by 30-40°.
For colectomy, nephrectomy, and other operations on
the middle part of the abdominal cavity, the operating
table may remain in a neutral position [1, 6, 26, 27].

From an anesthesiological perspective, it is essential
to understand the physiological impact of the patient’s
position on various organs and systems. The use of the
reverse Trendelenburg position with a robotic system
positioned above the patient’s head increases the risk of
head and neck injuries, can lead to persistent hypoten-
sion due to venous stasis, and increases the risk of deep
vein thrombosis of the lower extremities. The specifics
of the impact of the Trendelenburg position on physio-
logical functions are presented in the table
[6, 23, 24, 28, 29, 30, 31, 32, 33].

In addition to the physiological changes,

al safety measures should be taken, including ensur-
ing facial visibility throughout the procedure, securing
the endotracheal tube, considering naso- or orogastric
tube placement, using goal-directed fluid management,
providing adequate eye protection, ensuring pressure
points are cushioned, attaching the pulse oximeter to
the finger, and avoiding extreme positions with an incli-
nation of >30° [24, 32, 34, 35, 36, 37, 38, 39].

Lithotomy for more than 2 hours is associated with
an increased risk of nerve injury. In addition, rhabdomy-
olysis has been reported in patients undergoing radical
prostatectomy for more than 5 hours in the lithotomy
position [24, 32].

Pneumoperitoneum.

Pneumoperitoneum is achieved by infusing gas into
the abdominal cavity. Many different gases have been
investigated for the induction of pneumoperitoneum,
including room air, oxygen (0,), nitrous oxide (NO), and
carbon dioxide (CO,). CO, has been shown to be the
safest option because the risk of gas embolism is lower
than with O, and room air due to its higher resorption
rate. There is an increased risk of intra-abdominal fire
with nitrous oxide if the NO is mixed with methane pro-
duced by the intestine [1, 40, 41].

CO; in the abdominal cavity is resorbed into the
bloodstream over time. Abdominal CO, absorption de-
pends on factors such as intra-abdominal pressure, the
site of CO, injection, and the stage of the surgical pro-
cedure. Extraperitoneal CO, insufflation, which is used
in laparoscopic prostatectomy, has been shown to be
resorbed much more rapidly than intra-abdominal CO,
absorption [42].

Carbon dioxide absorption increases during the in-
duction of pneumoperitoneum and then reaches a pla-
teau, with a brief increase during the release of pneu-
moperitoneum at the end of the procedure due to
increased venous return with decreased intra-abdom-
inal pressure. The resorbed CO, is transported to the
lungs and exhaled along with the carbon dioxide pro-
duced during gas exchange [43, 44].

The use of pneumoperitoneum can cause various
ventilation problems. Because, during its use, total lung
capacity and functional residual capacity decrease. It is

Table — Physiological changes due to the influence

of the Trendelenburg position

the Trendelenburg position has many physi-

System

Physiological changes

cal consequences, such as tracheal displace-
ment, resulting in a change in the position
of the endotracheal tube with intubation of

system

Cardiovascular

¢ Increase in systemic vascular resistance

¢ Increase in myocardial oxygen demand

¢ Increase in mean arterial pressure

e Decrease in renal, portal and abdominal blood flow

the main bronchus, edema of the supraglot-
tic structures and upper airways, which may
cause stridor or difficulty breathing after
extubation, which will require reintubation.
Other negative consequences include post-
operative corneal abrasion and possible loss
of vision, confusion of the patient during

Respiratory system

e VVentilation and perfusion mismatch

e Increased peak airway pressure

e Decreased functional residual lung capacity, vital
capacity, and compliance

¢ Possible occurrence of pulmonary congestion or edema
e Hypercapnia

e Respiratory acidosis

positioning, and high venous pressure in the

earlobe, which must be considered when |*YsteM

Central nervous

e Increased intracranial pressure
e Increased cerebral blood flow

placing a pulse oximeter. To avoid these

Endocrine system

e Activation of the renin-angiotensin system
* Release of catecholamines

negative effects, a careful preoperative as-
sessment of the patient’s ability to toler-
ate the position is necessary, for example,
in patients with severe pulmonary disease

Changes from
other systems

e Increased intraocular pressure
e Gastroesophageal reflux

e Venous air embolism

e Neuropraxia

 Facial edema

(COPD), severe obesity, glaucoma. Addition-
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worth remembering that general anesthesia with mus-
cle relaxants alone reduces residual lung capacity by
20%. These changes indicate that there are areas of the
lung that are perfusion-free but not ventilated, which
in turn leads to reduced oxygenation and reduced CO,
exchange [1, 37, 45]. In addition, pneumoperitoneum
increases the stiffness of the chest wall and respiratory
system. Lestar et al. reported a significant decrease in
lung compliance from 60 ml/cm H,O to 28 ml/cm H,0
during robotic-assisted laparoscopic prostatectomy [46].
Similar results were obtained by Kalmar et al. [47]. This
decrease leads to increased inspiratory pressures with
the risk of developing barotrauma (pneumothorax) [1,
45].

Since the partial pressure of CO, is a determinant of
acid-base status, ventilation adjustment is necessary to
prevent hypercapnia and acidosis. Minute ventilation
should be increased to 15% to meet the respiratory de-
mands resulting from increased CO, resorption [1, 43].

If ventilation adjustment is not possible, surgeons
should be asked to reduce intra-abdominal pressure
or stop the flow of CO, for a few minutes. Otherwise,
hypoventilation leads to hypercapnia and acidosis. In-
creased pCO, and acidosis lead to cerebral vasodilation,
which in turn increases cerebral blood flow and intra-
cranial pressure (ICP). This can be fatal in patients with
already elevated ICP. Acidosis leads to pulmonary vaso-
constriction, leading to increased pulmonary vascular
resistance with increased right-to-left shunting, which
can lead to decompensation in patients with right ven-
tricular heart failure [44]. Therefore, it is vital to continu-
ously monitor gas exchange, acid-base homeostasis, and
final pCO; in patients undergoing robotic surgery.

Since the partial pressure of CO, is a determinant of
acid-base status, ventilation adjustment is necessary to
prevent hypercapnia and acidosis. Minute ventilation
should be increased to 15% to meet the respiratory de-
mands resulting from increased CO, resorption [1, 43].

If ventilation adjustment is not possible, surgeons
should be asked to reduce intra-abdominal pressure
or stop the flow of CO, for a few minutes. Otherwise,
hypoventilation leads to hypercapnia and acidosis. In-
creased pCO, and acidosis lead to cerebral vasodilation,
which in turn increases cerebral blood flow and intra-
cranial pressure (ICP). This can be fatal in patients with
already elevated ICP. Acidosis leads to pulmonary vaso-
constriction, leading to increased pulmonary vascular
resistance with increased right-to-left shunting, which
can lead to decompensation in patients with right ven-
tricular heart failure [44]. Therefore, it is vital to always
monitor gas exchange, acid-base homeostasis, and final
pCO; in patients undergoing robotic surgery.

Development of unintentional hypothermia.

Robotic surgery typically takes longer than similar
procedures performed laparoscopically. The operative
time for robotic procedures depends on factors such as
the surgical team’s experience and the robot’s docking
time. Due to the duration of robotic procedures, pa-
tients are at greater risk of developing unintentional hy-
pothermia and should be protected from it with warm-
ing devices [11].

Limited patient access.

One of the main challenges that anesthesiologists
face during robot-assisted surgery is the limited access
to the patient, as well as the restricted area of the an-

aesthesia workstation. The surgical robot occupies a
large area in the operating room, typically positioned
directly next to the operating table. Another problem is
that once the robotic arms are deployed and the instru-
ments are inserted into the patient’s body, they cannot
be easily moved or removed, so it is important to en-
sure the patient’s safety before the robot starts working.
The endotracheal tube, intravenous lines, drains, arterial
line, and patient monitoring devices must be secured in
a way that minimizes the risk of disconnection or kinking
throughout the procedure. In addition, it is necessary to
ensure easy access to the drug injection site [6, 11].

Features of kidney and liver function.

Abdominal blood flow is inversely correlated with
intra-abdominal pressure. When intra-abdominal pres-
sure increases and exceeds the arterial pressure in the
abdominal arteries, renal and hepatic perfusion is im-
paired and venous outflow is reduced. Reduced renal
blood flow results in a decreased glomerular filtration
rate, accompanied by decreased urine output and ele-
vated creatinine levels. Optimising fluid therapy may
help mitigate this effect. Therefore, the anesthesiologist
should carefully monitor the patient’s intravascular vol-
ume status, as well as perioperative diuresis and renal
function [48, 49].

If hepatic blood flow or venous outflow is reduced,
hepatic dysfunction and elevated liver enzymes may
occur. In patients with normal liver function, these ef-
fects are usually transient and not associated with any
complications. However, if patients already have docu-
mented liver dysfunction or severe and prolonged ele-
vation of intra-abdominal pressure, liver function should
be a subject of special attention for the anesthesiologist
[50, 51].

Conclusions.

1. Robotic surgery expands the possibilities for sur-
geons and patients, but for the anesthesiologist it cre-
ates specific difficulties related to the patient’s position,
the duration of pneumoperitoneum and limited intraop-
erative access to patients.

2. Trendelenburg position in combination with the
use of pneumoperitoneum causes a complex of chang-
es in the cardiovascular, respiratory, nervous and other
systems, in particular, it increases the risk of developing
hypercapnia, acidosis, therefore there is a need for care-
ful selection of patients and dynamic extended intraop-
erative monitoring.

3. Patients undergoing robotic surgical interventions
require individualized anesthetic care with careful moni-
toring of ventilation and hemodynamics, optimization of
infusion therapy and prevention of potential complica-
tions, which will increase patient safety.

Prospects for further research.

The data obtained can be used to improve recom-
mendations for optimizing anesthetic management and
increasing patient safety during robotic surgery. Further
research should be directed towards the development
of standardized protocols for ventilation, infusion ther-
apy, monitoring, and prevention of complications when
using robotic surgery.
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Pobomu3sosaHa Xipypeis nocidae nposioHe micye ceped Cy4acHUX MAsO0IHBA3UBHUX Memo0die ma 00380/5€
BUKOHY8AMU CKAAOHI 0repamueHi 8mpy4YyaHHs 3 8UCOKO mo4Hicmio. lpome i 3acmocy8aHHA Cynpo8ooOHyeMbCA
HU3KOK aHecmesionoziyHux mpyoHow,ie. lonoxceHHA TpeHOeneHbypaa ma nHesmMonepumoHeym CrpuvyuHAaOMmes
nidsuwWeHHa cucmemMHo20 CyOUHHO20 Oropy, cepedHbo20 apmepianbHo20 U BHYMPIWHbLOYEPENHO20 MUCKY,
3HUMCEeHHA KOMII/AEHCY fe2eHb, POo38UMOK 2inepkanHii ma ayudo3y. Y nauieHmie i3 cyrnymHbo namosozieto
(oxcupiHHa, XO3/1, cepueso-cyOUHHIi 3aX80pHOBAHHSA) Ui 3MiHU HAbY8arOMb KAIHIYHOI 3HAYYWOCMi Ma MOXYymb
ycKknadHeamu rnepebiz aHecmesii. Jo0amKo8i pu3uKu 8KAYAOMb 3MilyeHHA eHoompaxeasnbHoi mpybKu, HabpAaK
BEPXHIX OUXAAbHUX WsXie, pabOomioni3 npu mpusaaomy AimomomidHOMY oA0XEHHI, d MAKOXC 2imomepmito yepes
mpusanicme onepayiti. Cymmesoto npobnemoro € obmexceHuli iHmpaonepayitiHuli docmyn 0o nauyieHma nicas
CMUKYy8aHHA poboma, Wo 8UMa2ae pemesbHOI Gikcayii 8cix OuxanbHUX i CyOUHHUX WwAsaxie Ha emani NiGcomoeKu.

Memotr pobomu byno y3aeanbHUMU Cy4acHi aimepamypHi 0aHi w000 ¢hizionoziyHux 3MiH, No8’A3aHuX i3
npogedeHHAM pPobomu308aHUX 8MPYyYaHb, MA BU3HAYUMU OCHOBHI cmpamezii iXHbo20 aHecmesionoaiyHo20

cynpoeooy.

AHaniz Oxcepen rnokaszas, wjo besneyHe 8UKOHAHHA onepauili mompebye iHOugIOyanizoeaHoz2o nidxody 0o
aHecme3sios102iYHo20 3a6e3neyeHHs: KopeKyii BeHMuAayiliHux pexcumis, yinlb08020 KOHMPOO iHgy3iliHoi meparnii,
npoginakmuku 2inomepmii ma po3wupeHo20 iHmpaonepayiliHozo MoHIMopuHay.

TaKUM YUHOM, CBOEYACHE BUABAEHHA MA KOPEKUis MOMEHUIlHUX YCKAAOHeHb, 3YMOBAEHUX MO0 EHHAM
nayieHma, nHeemonepumoHeyMoM i mpueanicmio 8mpy4vyaHHs, € KAOHOBUMU YMO8aMU nidsuwieHHsA besneku ma

eghekmusHocmi pobomu3zosaHoi xipypeii.

Knwouoei cnoea: aHecmesionozida, pobomu3osaHa Xipypeis, 3a2asbHA aHecmesis, MHe8MorepuMoHeym,
nonoxceHHs TpeHOeneHbypea, nepuonepayiliHuli nepiod, eeMoOuHaMika, iHmpaonepayiliHuli MOHIMOpPUHe,

YCKAaOdHeHHsA aHecmesil, iHpy3iliHa mepanis.

3B’A30K ny6aikauii 3 nnaHOBMMM HayKOBO-AOCAig-
HUMK poboTamu.

PoboTa € ¢parmeHTOM HayKoBOi poboTu Kadegpu
aHecTesionorii, iIHTEHCUMBHOI Tepanii Ta MeauUUHN He-
BiAKNagHMX cTaHis ®PMO [HiNpOBCbKOro AeprKaBHOro
MeANYHOro yHiBepcuTeTy «Po3pobKa Ta yA0CKOHaNEeHHA
TEXHOJOriN nigBuleHHs 6e3nekn aHecTesii, NiKyBaHHA
60110 Ta iHAMBIAyaNi30BaHOI IHTEHCMBHOI Tepanii y nawi-
€HTIB B KPUTUYHMX CTaHaAX», HOMepP AepPrKaBHOI peecTpa-
Lii 0123U104848.

Bcryn.

LWnax oo 3acTocyBaHHA ManoOiHBa3MBHUX Xipypriy-
HUX MeToAiB € f0BrMMm i 6epe cBi noyaTok 3 1805 poKy,
Konu bouuiHi Bnepwe cnpobysas AOCNIAUTM ypeTpy 3a
Aonomoroto npocToi Tpy6KuM Ta cBiUKM. HacTynHUm Baxk-
JIVBUM €TanoMm CTano 3acTocyBaHHA KenniHrom nHesmo-
neputoHeymy y 1901 poui. A Bxe y 1988 poui ®ininom
Mype 6yno nposeseHO nepLly NOBHOLIHHY 1anapocKo-
niyHy xoneumncrektomito [1, 2, 3].

3aBAAKM PO3BUTKY J1lanapOoCKoMiYyHOI Xipyprii BAa-
NI0CA 3HAYHO BAOCKOHAAUTW Ta MOAINWWUTU ONEepPaTUBHI
BTPYYAHHA: 3MEHLWNUTM 06’EM KPOBOBTPATH, 3MEHLINTK
ob6cAr TpaBMaTM3aLLT TKAHMH, 3HU3UTU KiNbKicTb nicnso-
nepauinHux ycknagHeHb Ta piBeHb 6onto [1, 4, 5].

AKTUBHWIA PO3BUTOK POBOTU30BAHOI Xipyprii moyas-
¢y 1990-x poKax, AK BINCbKOBMI MPOEKT, L0 403BONAB
Xipypram AUCTaHUIMHO onepyBaTy NOpPaHEHUX conaaTis
6e3nocepeaHbo Ha noni 6o, ogHaK 3 TOro Yacy pobo-
TM30BaHa Xipypria Habyna NnonynapHOCTI | cepes, UMBINb-
HUX creujanictiB Ta 6yna BNpOBagKeHa B MaWKe YCi
HanpAMKW Xipyprii: Big 3aranbHOI Xipyprii 4o yponoriy-
HUX, FIHEKONOTYHUX, KapA4ioNoriYHMX BTPYyYaHb Ta TpaH-
cnnaHTonorii [6, 7]. Y 2023 poui nosigomasnocb npo

BnepLle NpoBeAeHy NOBHY po6OTU30BaHy TpaHCNIaHTa-
Lito neyiHku [8].

Y 2012 poui B ranysi 3aranbHoi Xipyprii BUKopu-
CTaHHA pPob0TM30BaHOI Xipyprii cTaHoBUAO Aunwe 1,8%
ycix npoueayp, npote Ao 2018 poky Lei NOKasHMK 3pic
80 15,1% [6, 9]. 3a gaHMMK aHrilicbKoi HauioHanbHol
CNYKO6M OXOPOHM 340pPOB’A YacTKa PobOTU30BaHOI Xi-
PYprii, WO BUKOPUCTOBYETLCA ANA PAAMKAIbHOI NPOCTa-
TeKkTOoMii, 3pocna 3 5% y 2006 poui ao 88% ycix npocTa-
TEKTOMIN, BUKOHaHMX y 2018 pou,i [10]. Y Monbuii y 2023
pou,i 6ys10 BUKOHAHO 3a Aonomoroto poboTis 55% 3 9147
onepaLii 3 npuBoay paky npoctatv, 13% 3 6309 one-
paLili 3 NpUBOAY paKy MaTku Ta 7% 3 14203 onepau,in 3
NpPUBOAY paKy TOBCTOI KMwWwKK [11, 12].

PoboTtusoBaHa xipypris nprMBabanea 3 KiZibKOX npwu-
UMH: AK | NnanapocKoniyHa Xipyprif, BOHa MNPOMOHYE
MEHLUi PO3pi3n, MOKPALLYE BUAMMICTb ONEepaTUBHOrO
Nnons, BKAKOYaOUM TPUBUMIpHE 306pakeHHA BMCOKOI
PO34iNbHOI 34aTHOCTI, HUXKUYMI PU3MK iHPEKLT, KOpOT-
WK TepmiH NepebyBaHHA B NiKapHi Ta WBMALWKIA Nepios,
oayKaHHaA [6, 13, 14]. Kpim Toro, Ha BigMmiHy Bif nanapo-
CKOMiYHOT Xipyprii, poboTn3oBaHa xipypria mae nepesa-
ry y NigBULLEHHI Aiana3oHy pyxiB 3aBAAKM 36iblueHin
MOXK/IMBOCTI 34iACHEHHA MaHiNyAAuii iHCTpyMeHTamu
Ta YCYHEHHA BN/AMBY Tpemopy pykK. ligBuwieHa maHe-
BPEHICTb A03BO/IAE NPOBOAUTU BiNblL TOYHY AMUCEKLiO
nig yac onepaduii [6, 15, 16, 17, 18, 19].

JNlanapocKkonisi Ta po6oTusoBaHa xipypria, aK ii Tex-
HiYHa BeplIMHa, JO3BONAKOTL pPeanizyBaTM HaMCKAALHi-
Wi TEXHIYHI onepaTUBHI BTPyYaHHsS Ta € MeToA0M BU6O-
py Yy NawuieHTiB, WO 3a iHWMX yMoB Moru 6 po3rnagatucs
AK HeonepabenbHi, HaNPUKAAA NALIEHTN 3 OXUPIHHAM.
Li meToanKkn A03BONAIOTb 3MEHLINTU TPUBANICTb nepe-
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6yBaHHA y CTaLioHapi Ta CApUAIOTb PO3BUTKY ambyna-
TopHoi Xipyprii [1, 20, 21].

OcHOBHMM Heponikom poboTusosaHoi Xipyprii € ii
BMCOKa BapTiCTb, W0 KOAMBAETbCA Big 1,5 Ao 2,5 minbio-
HiB gonapie CLUA, oo Toro * BapTicTb 06CyroByBaHHA
Mmoxe caratm 10% Big, BapToCTi camoro poboTa, a Bap-
TICTb BUTPATHMUX MaTepianiB Ta iHCTPYMEHTIB CTAaHOBUTb
MalirKe TPEeTUHY Big cepeAHbOl 3arasbHOi BapTocTi [22].
OfHaK He 3BaKalouM Ha Le € Hafif, WO BUKOPUCTAHHA
po60TM30BaHOI Xipyprii 4O3BO/INTb CKOPOTUTU BUTPATU
Ha OXOPOHY 30POB’A 33 PaXyHOK 3MEHLUEHHSA KifIbKOCTi
YCKNAZHEHb, 3HUKEHHSA PU3UKY BHYTPILLIHbO NiKAPHAHUX
iHbEeKLi, CKOPOUYEHHS TPMBANOCTI NepebyBaHHA y CTaLi-
OHapi, WO B CBOK Yepry A03BOIUTb 3MEHLWUTU BUKOPU-
CTaHHSA pecypciB nikapHi [6, 9].

[ns aHecTesionora poboTnsosaHa Xipypria nos’Asa-
Ha 3 TaKMMW TPYAHOLAMM: NPaBUAbHUI BiAbIp NaLieH-
TiB, MONOXKEHHA MNaLieHTa Nig, Yac onepaTMBHOrO BTPY-
YaHHA (KpyTuit abo 3BopoTHUI TpeHaeneHbypr), AoBLa
TpMBaNicTb MHEBMONEPUTOHEYMY, 0COBIMBO Ha noyat-
KOBOMY eTani HaBYaHHA onepaTopa, Ta 0bMexKeHnn fo-
CTYN A0 NauieHTa nicas cTMKyBaHHA poboTa [22, 23].

OCKiNbKK, KNiHIYHI MOXAMBOCTI N1anapoCKOMiYHOI Ta
po60TM30BaHOI Xipyprii PO3WMpPOTLCA, ONepaTUBHI
BTPYYaHHA CTAlOTb CKNAAAHILIMMM Ta OXOMNIOKOTb KOropTy
HAWUTAXKYMX NALEHTIB, Nepes, aHecTe3iosI0rom NocTakTb
HOBI BUK/IUKM.

Merta gocnigeHHs.

MpoBecTn aHani3 Ta y3araJbHEHHA Cy4acHUX niTepa-
TYPHUX AQHUX LWOAO AHECTe3i0N0NYHUX BUKAMKIB, LLO
BMHMKAOTb Y MALEHTIB MNif4 4Yac npoBefeHHA poboTu-
30BaHMX XipypriYyHUX BTPYYaHb Ta BM3HAYUTU LWAAXM IX
NoAONAHHA.

OcHOBHa YacTuHa.

MonoKeHHA nauieHTa.

MpaBuabHEe NONOXKEHHA NALLEHTA MaE 3abe3nevysa-
T 6e3neyHe CTUKYBaHHA PobOTa Ta HaNEXKHWUI AOCTyn
[0 PYK Ta nopTiB poboTa A4/1A XipypriyHOro acucTeHTa.
Po6oTn3oBaHa Xipyprisi 3a1€KnUTb Bif, CTBOPEHHA Ta Nig-
TPUMKM HAMKPALLOro MOXK/IMBOTO NOAA 30py ANA Xipyp-
ra, Wo AOCATaeTbCA YAaCTKOBO LUIAXOM MO3ULLIOHYBAHHA
naLieHTa TakKMM YMHOM, LWOb He3aaiAaHi opraHu Biggana-
nnca Big, micua onepauii [24, 25].

[na 6apiaTpuyHOi Xipyprii, xoneymcrek-
TOMIT Ta iHWKX Npoueayp Ha BEPXHii YacTu-
Hi YepeBHOI MOPOKHMHN BUKOPUCTOBYETLCA

ra 3 poboTU30BHOK CUCTEMOID, LIO PO3TALLOBYETHCA
HaZ ron0BOO MaLieHTa 36iNblIYE PU3MK TPABM rON0BM
Ta Wui, MOXKe NPU3BECTU A0 CTiMKOI rinoTeHsii, yepes
BEHO3HMI 3aCTil, NiABULLYE PU3UK TPOMBO3Y TMUBOKMX
BEH HMMKHIX KiHLiBOK. OcO06/1MBOCTI BN/IMBY MONOMKEHHA
TpeHaeneHbypra Ha ¢isionorivHi ¢yHKUiT npeacTaBneHi
y Tabnuui [6, 23, 24, 28, 29, 30, 31, 32, 33].

Okpim ¢i3ionoriyHmnx 3miH NonoxkeHHa TpeHaeneH-
bypra mae HU3KY Qi3MYHNX HACNIAKIB, TAKMX AK 3MILLLEH-
HA Tpaxei, AK HACNIAOK 3MiHA MOJIOXKEHHA eHAOoTpaxe-
anbHOI TPY6OKM 3 iHTybaLiEeo roNoBHOro 6poHxa, Habpak
HAATOPTAHHUX CTPYKTYP Ta BEPXHIX AUXAJIbHUX LUAAXIB,
yepes Wo nicns ekctybauii MoXKyTb BUHUKHYTU CTPUAOP
abo yTpyaHeHe AuxaHHA, wo byae noTpebyBaTu peiH-
Tybauji. IHWi HeraTUBHI HacnigKWM BKAKOYAKOTb: Micaso-
nepavuinHy abpasito poriBKM Ta MOXK/MBY BTpaTy 30pyY,
3MilleHHA nauieHTa nig Yac nosiuioHyBaHHA, BUCOKUM
BEHO3HMUI TUCK Yy MOYL, ByXa, WO HeobXiZAHO BPaxoBy-
BaTW MpPW PO3MILLLEHHA NynbCcoKcumeTpa. Ana 3anobi-
raHHA UMM HeraTMBHWM BMJIMBaM MOTPIGHO NPOBOANUTK
peTenbHy nepegonepawiinHy OLiHKY 34aTHOCTI NaLieHTa
NepeHOCUTW NOJIOXKEHHA, HANPWUKNAL, Y MALEHTIB 3 TAXK-
KMM 3aXBOPHOBAHHAM nereHb (XO3/1), TAXKKUM OXKUPIiH-
HAM, r1ayKkomoto. HeobxigHO BXWUTU 40AATKOBMX 3aX0-
AiB 6e3nekn, a came 3abesneuynTn BUAMMICTb 06AMYYSA
BMPOZOB}X BCbOr0 OMNEPATUBHOIO BTPYYAHHA, HAAiIMHO
3adikcyBaTM eHAOTPaxeanbHy TPYOKY, PO3FIAHYTU MOXK-
JIMBICTb BCTAaHOB/IEHHS Ha30- abo oporacTpanbHOro
30HA3a, 3aCTOCOBYBATU LiNbOBE KepyBaHHA pPiAMHO
(goal-directed fluid management), 3abe3neuntn Hagjin-
HWI 3aXUCT OYE, MePEKOHATUCH, LLO TOYKM TUCKY MAOTb
M’AKY NiAKNAAKY, 3aKPINUTU NYbCOKCMMETP Ha NasnbLii,
YHUKATU EKCTPUMANbHUX MOJOMEeHb 3 Haxuaom >30°
[24, 32, 34, 35, 36, 37, 38, 39].

JliTtoTomiuyHe nosioXKeHHA binblwe 2 roauH nos’asaHe
3 NigBULEHNUM PU3NKOM TpaBmaTm3auii HepBsiB. OKpim
TOro, Npu NpoBeAeHi pafMKanbHUX NPOCTATEKTOMIN
TPMBANICTIO NOHAA, 5 rOAMH Y NITOTOMIYHOMY MONOMKEHHI
bynu 3adikcoBaHi BUNaaKu pabgomionisy [24, 32].

MMHeBMONepUTOHEYM.

MHEBMONEPUTOHEYM [OCATAETHCA LUAXOM BBEAEH-
HA rasy B YepeBHY MOPOXKHUHY. OnA iHAYKLUiT NHEBMO-
neputoHeymy 6yno pocnigxeHo 6arato pi3HMx rasis,

Tabnuusa — disionoriyHi 3miHM BnAUBY
nonoxeHHsa TpeHgeneHbypra

Cuctema

disionoriyHi 3miHm

NONOXKEHHA aHTU-TpeHaeneHbypra, ake ne-
penbayae nigHATTA roN0OBM Ta OMyCKaHHA
Hir. OnAa npocTaTeKkTomii, rictepekTomii Ta
iHWMX onepaLlii Ha HUXKHIN YacTUHI Yepes-

cnctema

CepueBo-cyanHHA

o MMifABULLEHHA CUCTEMHOTO CYAUHHOIO OMNopy

¢ 36iNblWeHHA NoTPebu Miokapaa B KUCHI

e [liaBULLLEHHA CepeAHbOro apTepiasibHOro TUCKY

® 3HMKEHHA HUPKOBOTO, MOPTA/IbHOIO Ta YePEBHOTO
KPOBOTOKY

HOI MOPOMKHWUHM NALEHTM BKAAZAKOTbCA Y
NonoxeHHA TpeHaeneHbypra Le O3Hauyage,
Wo npoTarom 6inbWwoi 4YacTUHKM onepauii
nauieHT byne nepebysaTv 3 OnNyLEHOMO ro-
nosoto. Kpyte nonoxeHHa TpeHaeneHobyp-
ra BM3HAYaAETbCA AK MOJIOXKEHHA 3 Onylue-
Hoto ronosoto Ha 30-40°. [ns Konektomii,

[OuxanbHa cuctema

o HeBianoBigHICTb BeHTUAALiT Ta nepdysii

® 3pOCTaHHA NIKOBOro TUCKY Y AUXaNbHUX WAAXAX

® 3HMKEHHA GYHKLiIOHaIbHOI 3a/IMWKOBOT EMHOCTI Ne-
reHb, XUTTEBOI EMHOCTI, NiAAATANBOCTI

° MoKMBE BUHUKHEHHS 3acTiMHUX fABUL, abo HabpsaKy
nereHb

e [inepkanHia

e PecnipaTopHWi aumna03

HedpeKTOMIi Ta iHWMX onepaLiin Ha cepea-

o . ~ LleHTpanbHa
HIN 4aCTUHI 4epeBHOI MOPOXHWHU onepa-

HepBOBa CUCTEMA

e [iABULLLEHHA BHYTPILLHbOYEPENHOro TUCKY
® 36iNblWEHHA MO3KOBOI0 KPOBOTOKY

LiMHKUIA CTiN MOMKe 3anuLaTmca B HelTpab-

X EHOOKpUHHE
HOMY MONOKeHHi [1, 6, 26, 27].

cncTtema

° AKTMBAL,A PeHiH-aHTOTEH3UHOBOI CUCTEMU
® BMBIi/JIbHEHHA KaTEXONAMIiHIB

3 aHecTe3ioN0riYHOI TOYKM 30pYy BaXKIMBO
PO3yMiTV ¢i3ioNoriYHNn BNANB MONOMKEHHA
navuieHTa Ha Pi3Hi opraHn Ta cuctemu. Buko-
PUCTAHHA NOMOXKEHHA aHTU-TpeHaeneHbyp-

cncTtem

3MiHM 3 BOKY iHLWKX

e [iABULLEHHA BHYTPILWHbOOYHOIO TUCKY
e facTpoesodaranbHuii pedatokc

* BeHO3Ha nosiTpsaHa embonin

e Hegponpakcis

* Habpak o6anyua
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BK/1IOYQIOUM KIMHATHE NOoBITPA, KMceHb (0O2), 3aKknc a3oty
(NO) Ta Byrnekucaumi ras (CO,). CO, BuasmBeca Halbes-
neyHilMM BapiaHTOM, OCKiNIbKM pU3MK ra3oBoi embonii
HUXKYMA, HiXK ana O, Ta KiMHATHOro MoBiTpA, 3aBASAKM
BULLIN LWBNAKOCTI pe3opbuii. MMpy BUKOPUCTAHHI 3aKucy
a30TY iCHYE NiABULLEHNI PUSUK BHYTPILLHbOYEPEBHOIO
3aropAHHA, AKWwo NO 3millyETbCA 3 METAaHOM, WO BUPO-
6nAeTbca KULWKiBHUKOM [1, 40, 41].

CO, y yepeBHilt NOPOXKHWUHI, 3 YacoM pe3opbyeTbeA
B KPOBOTOK. AbaomiHanbHa pe3opbuia CO, 3anexntb
BiZ, TakMx (aKTOPiB SIK BHYTPILUHbOYEPEBUHHUIN TUCK,
micue BBeaeHHA CO, Ta eTany onepaTMBHOIO BTPyYaH-
HA. [CHYIOTb AaHi, WO eKcTpanepuToHeanbHa iHcybasuia
CO,, fIKa BUKOPUCTOBYETLCA MpPU S1aNapoCKONiYHii npo-
CTaTeKToMIi, pe3opbyeTbca HabaraTo WBUALIE, HiXK BHY-
TpilHboYepeBMHHa pe3opbuis CO, [42].

Pe3opbuis ByrekMcnoro rasy 3pocTtae nig 4yac iHayK-
Lii NTHeBMONepUTOHIYyMY i Aani gocAarae nepiogy naato,
NOBTOPHE KOPOTKOYACHE 3POCTAaHHA MOXK/AMBE Mig 4ac
BMBI/IbHEHHA NMHEBMOMNEPUTOHEYMY B KiHLi npoueaypwm
yepe3s 36i/blIEHHA BEHO3HOMO NMOBEPHEHHA 3i 3HUMKEH-
HAM BHYTpilWWHbOYEepPeBHOro TUCKY. PesopboBaHuin CO,
TPAHCMOPTYETLCA A0 /IereHb | BUAMXAETLCA PA3OM 3 BYr-
JIEKUCIUM Fa30M, LLLO YTBOPHOETLCA B MPOLLECi ra30006mi-
Hy [43, 44].

Yepe3 BUMKOPUCTAHHA MHEBMOMNEPUTOHEYM MOXKYTb
BMHUKATU Pi3Hi npobnemu 3 BeHTUAALEID. ToMy WO nig,
Yac MOro 3aCTOCYyBaHHA 3MEHLUYETbCA 3arajibHa EMHICTb
NereHb, a TAKOXK 3HMKYETbCA PYHKLIOHaNbHA 3a/IMLLKO-
Ba EMHICTb. BapTo nam’sTaTty, WO cama no cobi 3arasbHa
aHecTe3iA 3 BMKOPUCTAHHAM MiOPE/IaKCaHTIB 3MEHLUYE
3a/IMLIKOBY EMHICTb NiereHb Ha 20%. Lli 3miHW BKa3yoTb
Ha Te, WO € AiNAHKKU NereHb, e € nepdysis, ane He mae
BEHTU/IALT, WO B CBOK Yepry Npu3BOANTb A0 3HUMKEH-
HSA OKCMreHauii Ta 3HMXKeHHs obmiHy CO, [1, 37, 45].
OKpim TOro, NHEBMONEPUTOHEYM MiABULLYE }KOPCTKICTb
rPYAHOI CTIHKM Ta AMXaNbHOI cMcTeMu. Lestar Ta cnisaBsT.
NoBIAOMUAM NPO 3HAYHE 3HUMKEHHSA NIereHeBoro KoOmn-
naexcy 3 60 ma/cm H,O go 28 ma/cm H,0 nig yac po-
60TN30BaHOI acCMCTOBAHOI 1aNapoCKOMNiYHOT NpocTaTeK-
ToMIi [46]. MoaibHi pesynbTaTn 6ynm oTpumari Kalmar ta
cnigagT. [47]. Lle 3HMKEHHs NpM3BOANTb A0 NiABULLEHHS
iHCMiPaTOPHMX TUCKIB i3 PU3MKOM PO3BUTKY BapoTpaBMu
(nHeBmoTOpaKcey) [1, 45].

OckifibkM napuianbHUit TMck CO, € BM3HaAYabHUM
baKTOPOM KUCNOTHO-YXKHOTO CTaHy, ANA 3anobiraHHs
rinepKanHii Ta auMao3y HeobxigHe KOPUryBaHHSA BEHTU-
nAauji. XBUAMHHY BEHTUAALI0 HeobXigHo 36inbwnTK 40
15%, w06 3a40BiNbHUTU AMXaNbHI NOTPebu, AKi BUHMKa-
10Tb BHACNiAOK 36inblieHHA pe3opbuii CO, [1, 43].

Y BMNAAKy AKLO KOPEKLia BEHTUAALIT HEMOXK/INBA,
XipypriB c/lif NONPOCUTU 3MEHLINTU BHYTPILHbOYEPEB-
HUI TUCK abo 3ynnHUTK noTik CO, Ha KinbKa XBUAMH. B
iHWOMY BMNagKy rinOBEHTMAALLA NPU3BOAUTL 40 rinep-
KanHii Ta aumaosy. Nigsuwennin pCoO, Ta aunaos npu-
3BOAATb A0 Basogunatauii CyauMH rosIoBHOMO MO3KY, a
noTim 40 36iNblEeHHA MO3KOBOIro KPOBOTOKY Ta BHYTPILU-
HboYyepenHoro TUcky (BYT). Lie moxe 6yTn dpatanbHMm
ONA NaUEHTIB 3 yXKe nigsmweHum BYT. Aumaos npusso-
OUTb 00 NereHeBoi Ba30OKOHCTPUKLLI, LLO NPU3BOANTL A0
NiABULLEHHA OMOPY JIereHeBMX CYAUH 3i 36i/bleHHAM
NpaBo-NiBOrO WYHTA, WO MOXe NPU3BECTU A0 AEKOM-
neHcauii y nauieHTiB 3 NPaBOLW/IYHOYHOK CepLeBoto
HenocTaTHicTO [44]. TOMy }KUTTEBO BaXK/IMBO Y NALLiEHTIB
AKMM MPOBOAATLCA POBOTU30BAHI XipypriyHi BTPYYaHHA

3aB}K/AM KOHTPOJOBATU Fa3000MiH, KMUCIOTHO-NYXKHUM
romeocTas Ta KiHuesui piseHb pCO,.

P0O3BMTOK HEHAaBMMUCHOI rinoTepmii.

PoboTu3oBaHa Xxipypria 3a3Buuyali TpUMBAE [OBLUE,
Hi’K aHanorivyHi npoueaypu, WO BUKOHYHOTHCA Jlanapo-
cKoniyHo. Yac onepadii nig yac poboTnsoBaHUX Npoue-
AYP 3aNexunTb Bif Takux GpaKTopiB, AK AOCBIA XipypriuHOT
KOMaHAM Ta Yac CTUKyBaHHA poboTa. Yepes Tpusanictb
po60TU30BaHUX Npoueayp MALIEHTM MatoTb Binblumnii
PU3NK PO3BUTKY HEHAaBMWCHOI rinoTepmii, Tomy ix cnig,
3axMWaTK Big Hei 3a JOMOMOrOK HarpiBasbHUX Mpu-
cTpois [11].

Ob6MmexkeHuit JoCTYyN A0 NaLieHTIB.

OfHi€elo 3 rofIoBHUX Npobniem, 3 AKMMU CTUKAETb-
cA aHecTesionor nig, Yac poboT-acuMCTOBaHOI Xipyprii, €
BiACYTHICTb AOCTyNy A0 NaujeHTa, a TaKoXK obmerkeHa
naowa aHecTesionoriyHoro poboyoro micua. Xipypriy-
HUI pobOT 3aiMa€E BEAUKY MOy B OnepaLiiiHil, Halt-
yacTiwe 6e3nocepesHbO MNOPYY 3 ONepaLinHUM CTONOM.
LLle ogHa npobnema nonsrae B Tomy, LLO Nicas po3rop-
TaHHA PobOTM30BaHUX PYK i BBEAEHHA iHCTPYMEHTIB Y
TifIo NaLiEHTa IX HE MOXKHaA /IerKO NepemicTuTn abo Bu-
JAnnTn, TOMy Ba*KAMBO 3abe3neunTn 6e3neKky nauieH-
Ta nepeg novatkom pobotu poboTta. EHgoTpaxeasbHa
TpybKa, BHYTPILUHbOBEHHI A0CTYNu, APEHai, apTepi-
ANbHA NiHIA Ta NPUCTPOT MOHITOPUHTY MaLLiEHTA NOBUHHI
6yTH1 3aKpin/ieHi TaKUM YMHOM, W6 MiHIMI3yBaTK PU3NK
BiA eAHaHHA abo nepervHy NpoTArom BCi€l Npoueaypu.
Kpim Toro, HeobxigHo 3abe3neunTn ferkuii gocTyn Ao
Mmicua BBeaeHHs nikis [6, 11].

OcobaunBocTi PyHKLiT HUPOK Ta NEYiHKK.

KpOBOTOK Yy YepeBHin NOPOXKHUHI 0bepHEHO Kope-
JIHOE 3 BHYTPIiLWWHbOYEPEBHMUM TUCKOM. KoKW BHYTpILLIHbO-
YyepeBHWI TUCK NiABULLYETLCA Ta NEPEBULLYE apTepiab-
HUIM TUCK Y YepeBHUX apTepisax, nepdysia y HMpKax Ta
neyiHLi, NoOpPyLWYETbCA, @ BEHO3HMUM BiATiK 3MEHLLIYETbLCA.
3HUMKEHHA HUPKOBOTO KPOBOTOKY MPWU3BOAMUTL A0 3HU-
YKeHHA KNybouKoBoi dinbTpaLii 3i 3MeHLWeHHAM cekpeLii
cedi Ta NiABULLEHHAM pPiBHA KpeaTuHiHy. OnTumisauia
iHPY3iliHOI Tepanii Mo)e A0MOMOrTM NOM’ AKLIUTU LeWn
edekT. Tomy Ana aHecTesionor NoBUHEH PETeIbHO KOH-
TPONIOBATU CTAH BHYTPILWHbOCYAMHHOTO 06’ €My, @ TaKOX
nepuonepauinHMii giypes Ta PpyHKLit0 HAPOK MaLieHTa
[48, 49].

AKLLO KPOBOTOK A0 MeyiHKM abo BEHO3HWMI BiATiK
3HUKEHWNI, MOXKHa cnocTepiraTn neyviHKoBy AUCcdYHKLi0
Ta NiABULLEHHA PiBHA NeYiHKOBUX depmeHTiB. Y naljieH-
TiB 3 HOpMasibHO OYHKLiE neviHkK Ui edekTn 3ae-
6iNbLIOro € TMMYACOBMMM Ta He NOB’A3aHi 3 byAb-AKMMMU
ycKknagHeHHAMU. OfgHaK AKLLO Y NALEHTIB BXKe € 3adiK-
COBaHi NOpyLeHHA PYHKLT neviHkn abo cunbHe Ta Tpu-
Bajie MiABULWEHHA BHYTPILWHbOYEPEBHOIO TUCKY, OYHK-
LA Ne4YiHKM NoBMHHa 6yTn NnpeaMmeTom 0cobnBOI yBaru
Ans aHectesionora [50, 51].

BucHoBKM.

1. PoboTn3oBaHa Xipypris PO3LIMPHE MOMKAMBOCTI
ONA XipypriB Ta nNauieHTiB, ogHaK ANA aHecTesionora
CTBOPIOE NEBHi TPYAHOL,i, WO NOB’A3aHi 3 NOIOKEHHAM
naujieHTa, TPMBANICTIO MHEBMOMEPETOHIyMy Ta obmexe-
HUM iHTpaonepaLiMHUM AOCTYNOM A0 NaLiEHTIB.

2. MonoxkeHHa TpeHaeneHbypra y NOEAHAHHA i3 3a-
CTOCYBaHHAM MHEBMOMEPUTOHEYMY BMKIMKAKOTb KOMI-
NeKC 3MiH 3i CTOPOHW cepLeBO-CYANHHOI, AUXANbHOI,
HEepBOBOI Ta IHLWMX CUCTEM, 30KpPEMA MiABULLYE PU3IMK
PO3BUTKY rinepKanHii, aunaosy, Tomy BUHUKaAE notpeba
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Yy petesibHOMy Bifb6opi NaLieHTIB Ta AMHAMIYHOMY PO3- MepcneKkTMBM NOAANbLUIUX [OCNIAMKEHD.

LWMpPEHOMY iHTPaonepaL,iiHOMy MOHITOPUHTY. OTpuMmaHi paHi MO)KyT.bu6yTM BUKOPUCTaHi ANA yA0-
CKOHA/IEHHA pPeKoMeHAalil Wwoao onTumisalii aHecTe-
3i0/10riYHOro CynpoBOAY Ta MifABULLEHHA PiBHA 6e3neku
paTMBHi BTpy4aHHA nNoTpebytoTb iHAMBIAYaNi30BAHOrO vy naujeHTiB Nig Yac pobOTM30BaHMX ONEPATUBHMX BTPY-

aHecTesioNoriYHoro 3abe3neyeHHs 3 peTeslbHUM KOHTp-  YaHb. Modanblli fAochifkeHHA HeobxigHO cnpamyBaTy
Yy HanpsMKy PO3pobKW CTaHAAPTM30BAHMX MPOTOKO/IB
BeHTUAALT, iHdy3iliHOT Tepanii, MOHiITOpMHry Ta npodi-
NAKTUKM YCKNAAHEHb NPY BUKOPUCTAHHI po60TM30BaHOI
HEeHb, WO A03BONTb NiABUWMTA Be3neKy NaLieHTiB. xipyprii.
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AHECTE3IONOTIYHI BUK/IMKU Y POBOTU3OBAHIN XIPYPTIT

Mnaic M. 0., Llapbos O. B.

Pe3tome. OgHMM 3 FONOBHUX €TaniB PO3BUTKY Cy4yacHOI Xipyprii € BNpoBaAKeHHA Ma/ioiHBa3MBHUX TEXHONOTIM,
AKi [,03BOIMAN ONTUMI3yBaTM ONEPATUBHI BTPYYaHHA 30KpPEMa 3HU3UTU 06’EM KPOBOBTPATH, SMEHLIUTU TPaBMaTU-
3aLito TKAaHWH Ta CKOPOTUTM Nepiog BiAHOBNEHHA. POBOTU30BaHI XipypriuHi cucTeMu € TEXHOIOTYHOIO BEPLUMHOK
CbOrOAEHHS, 3aBAAKM X 3aCTOCYBaHHIO PO3LUMPIOOTLCA MOMK/IMBOCTI Bidyasisauii Ta iHTpaonepauinHUX maHinyns-
Lin. OgHaK, He 3BaKatouM Ha YMCNEHHI NepeBark, poboTU30BaHI BTPYYAHHSA CTaBAATb Nepes aHecTe3ioloramm HOBI
BMK/IMKM, LLO NOB’A3aHI 3 MONOKEHHAM MalieHTa, MHEBMONEPUTOHEYMOM Ta OBMEXKEHUM iHTpaonepauiiHm ao-
CTynom.

MeToto po60oTK Bys10 NPOBECTM aHaAi3 Ta y3araJibHEHHA Cy4aCHUX NITEPATYPHMX AAHMX LWOAO aHecTesionoriy-
HWX BUK/IMKIB, WO BMHMKAOTb Y NALEHTIB NiJ Yac NnpoBeAeHHA poboTU30BaHUX XipypriYHUX BTPYYaHb Ta BUSHAUUTH
LWAAXM iX NOA0NAHHA.

Y cTaTTi y3arasibHeHi AaHi Cy4acHUX KNiHIYHUX AOCNIAXKEHD, Y AKMX BUBYABCA BMJIMB NONOXKEHHA TpeHaeneHbyp-
ra Ta aHTuM-TpeHaeneHbypra, MHEBMONEPUTOHEYMY, TPMBAJIOCTI BTPy4YaHb, rinotepmii, ocobansocTeit aoctyny Ao
nawuieHTa, a TaKoX 3MiH QYHKLIT HUPOK Ta NeYiHKK y xoai pob0oTU30BaHNX ONepPaTUBHMX BTPYyYaHb. BcTaHOBAEHO, WO
nonoeHHs TpeHaeneHbypra, 0cobanMBo y KOMBiHaLLi 3 THEBMOMNEPUTOHEYMOM 3YMOBJIOE KOMMJIEKCHI di3ionorivHi
3MiHM, @ came NiABULLEHHA CUCTEMHOTO CYAMHHOIO OMNOpPY, CEPeHbOro apTepiabHOro TUCKY Ta BHYTpiLIHboYepen-
HOrO TUCKY, CYNPOBOAYETbCA 3HMMKEHHAM KOMMJIAEHCY NIereHb, PO3BMTKOM rinepkanHii Ta aungosy. Came Tomy
NaLieHTN 3 CepuUeBO-CYAMHHUMM 3aXBOPIHOBAHHAMM, OXKMPiHHAM, XO3/1 noTpebytoTb 0cobaMBOT yBarn Ha etani nia-
rOTOBKW [0 OMNepaTUBHOIO BTPYYaHHA. BaxIMBUMM CKNAL0BUMM MOHITOPUHTY MatoTb BYyTU OLiHKa reMOoAMHaMIKK,
ra300bMiHy Ta KMCNIOTHO-NYXKHOTO cTaHy. ONTMmisauin iHdy3iliHOI Tepanii 403BONAE 3MEHLWINTU HEraTUBHUIA BNANB
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NiZABULLEHOrO BHYTPILIHbOYEPEBHOMO TUCKY HA HUMPKOBY Ta MeYiHKoBY OyHKLit0. OBMeXeHUI AOCTYN A0 NaLieHTa
BMMarae peTesibHoI diKcauil iHTy6aLiMHOT TPYOKM | CyAMHHUX AOCTYNIB LWe A0 NoYaTKy poboTn poborTa.

TomMy aHecTesioN0rYHNI CynpoBia poboTU30BaHOro ONepPaTUBHOIO NiKyBaHHA BUMArae peTeNnbHoro Bigbopy na-
LiEHTIB Ta 3aCTOCyBaHHA iHAMBIAYaNi30BaHMX CTpaTerii iHTpaonepawyiMHOro BeAeHHs, WO A03BONUTL MiABULLUATK
npodinb 6e3neKkun Ta 3HU3UTU PU3UK YCKAAAHEHD.

Kntouosi cnosa: aHecTesionoria, poboTnM3oBaHa Xipypria, 3arasibHa aHecTesis, THEBMOMNEPUTOHEYM, MOOMKEHHA
TpeHaeneHbypra, nepvonepauiiHnin nepiog, reMoAnHamika, iHTpaonepauiiHUIN MOHITOPUHT, YCKNAAHEHHS aHe-
cTesii, iHdy3iHa Tepanis.

ANESTHESIOLOGICAL CHALLENGES IN ROBOTIC SURGERY

Plis M. O., Tsarev A. V.

Abstract. One of the key stages in the development of modern surgery is the introduction of minimally invasive
technologies, which have made it possible to optimize surgical interventions, in particular by reducing blood loss,
minimizing tissue trauma, and shortening the recovery period. Robotic surgical systems represent the technological
pinnacle of today, as their use expands the possibilities of visualization and intraoperative manipulations. However,
despite numerous advantages, robotic interventions present anesthesiologists with new challenges associated with
patient positioning, pneumoperitoneum, and limited intraoperative access.

The aim of this study was to analyze and summarize modern literature data regarding anesthesiological challenges
encountered in patients during robotic surgical procedures and to identify ways to overcome them.

The article summarizes data from contemporary clinical studies that examined the impact of the Trendelenburg
and reverse Trendelenburg positions, pneumoperitoneum, duration of surgery, hypothermia, peculiarities of patient
access, as well as changes in renal and hepatic function during robotic operations. It has been established that the
Trendelenburg position, especially in combination with pneumoperitoneum, induces complex physiological changes,
namely increased systemic vascular resistance, mean arterial pressure, and intracranial pressure, accompanied by
decreased lung compliance, development of hypercapnia, and acidosis. Therefore, patients with cardiovascular
diseases, obesity, or COPD require special attention during preoperative preparation. Essential components of
monitoring include assessment of hemodynamics, gas exchange, and acid-base status. Optimization of infusion
therapy helps reduce the negative impact of increased intra-abdominal pressure on renal and hepatic function.
Limited access to the patient necessitates careful fixation of the endotracheal tube and vascular access prior to the
initiation of robotic surgery.

Thus, anesthesiological management of robotic surgical treatment requires careful patient selection and the use
of individualized intraoperative strategies, which will enhance safety and reduce the risk of complications.

Key words: anesthesiology, robotic surgery, general anesthesia, pneumoperitoneum, Trendelenburg position,
perioperative period, hemodynamics, intraoperative monitoring, anesthesia complications, infusion therapy.
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