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FEMOPPATMYECKUE U TPOMBOSMBOJIMYECKUE OCJIOXKHEHNA
Y BOJIbHbIX C UMMJIAHTUPOBAHHbIMU YCTPOUCTBAMMU
MEXAHWYECKOW NOAAEPXKW NEBOTO XENYAOYKA B PAHHEM
MNOCNEONEPALMOHHOM NEPUOLE

Masypenko A.M., Hap3sakeenu M., Jlockytos O.A., 3rpxxe6noeckas J1.B.

Pa6oTa nocasileHa U3y4eHUI0 reMopparuieckux U TpoM603IMO0TUIECKUX OCI0XK-
HEHU} B paHHEM I0C/1eoNepaliOHHOM IepHo/e Noc/ie UMIVIaHTal M1 YCTPOHCTB
MeXaHU4YeCKOH Mo ep>KKU J1eBOro xeyaodka (LVAD).

[IpoBesieH peTpocneKTUBHbBIN aHaiu3 10 60JIbHBIX, MyK4YHH B Bo3pacTe 55 + 13,5
seT, ¢ UMT 30.8 * 8.3, ¢ dpakuueli BbIGpoca JieBOTO0 Keyaodka oT 9% a0 28%,
KOTOPBIM UMIIaHTUpOBa/X LVAD B yc/l10BHSIX MCKYCCTBEHHOI'0 KpOBOOGpallleH s,
B nepuog ¢ 11.03.2016 no 22.11.2017 B Cunesckoro uentpe bose3nen Cepaua
(IMosap1ua).

B paHHEM MOC/Je0NepalMOHHOM MNEPHOJE MalMeHThl MOJIy4Yald eXeJAHEeBHYIO
AHTHUKOATYJITHTHYIO TapreTHYI0 Tepallvio U3 CJeJYIOLIUX NpenapaToB: renapyuH
(6-11 EZl / xr / 4), acnupuH (75-150 mr), Knonugorpesns (75-150 mr), Bapdapun
(1,5-7 mr), Nadroparinum Ca (0,3-0,6 mu1 / aiBa pasa B AeHb), Fondaparinux Na (2,5-
5wMr / Ba pa3a B ieHb). /[Boe Nal[MeHTOB M0Jy4ai MOHO-TeapUHOBYIO TepaIHIo,
OJIMH MalMEeHT I0JIy4as MOHOTEPANUo BappapuHOM B TedyeHUHU 14 cyTok. lpyrue
HalMeHThbl B TEYEHUH 3TOrO XKe NepHroja MoJIy4asd KOMGMHUPOBAHHYIO renapu-
HOBYIO TEpPaNUI0 B TeUEeHUe IePBBIX TPeX CYTOK C MOCJAe[YIOIIUM epexojoM Ha
BapdapHH, aCIUPUH, KJOMUJOTPeb, ppaKCUNapUH UK 6JI0KaTOp TPOMGHHA.
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MexaHUYECKYI0 TOAJEPXKKY JIEBOrO MKeJyJOo4YKa BBINOJHSJK 1O CYTH ABYyMs
Pa3/IMYHBIMU UMIJIAHTUPOBAHHBIMU CHCTEMaMH, BbINOJIHAS OJHY QYHKLUIO IO-
JJepKKH JieBOTO Kesynouka POLVAD - mporpaMMHUpyeMyI0 yIpaBJaseMy0 MHEB-
MaTHYeCKYI0 MeMOPAHHYI0 MEXaHUYECKYI0 LIUPKYJASLHI0 KPOBHU B ABYX MalUeH-
TOB, a LVAD mporpaMMHO-ynpaBJ/isieMbli 3JIEKTPOLEHTPOOEXKHBIA 060pPOT AJIs
BOCbMHU NMalUeHTOB. [Ipoo/KUTeNbHOCTD NoAAep kKU cucTeMoit POLVAD cocTaB-
asaa ot 102 go 156 guel. llpogomkuTenbHOCTD noaaepKU — LVAD kosiebanach
ot 20 1o 78 gHeM.

CpaBHeHHe NPOAaHAJM3UPOBAHHBIX Pe3Y/IbTAaTOB IO3BOJIUIIO CLEeJATh BBIBOJ, YTO
aHTHUKOATY/IIHTHas MOHOTepaMNHs relapyuHOM WM BapdaprHOM NPUBOJUT K yBe-
JINYEHUIO MTPOLIEHTA OCJOXKHEHUH U CMEPTHOCTH 110 CPAaBHEHUIO C aJIbTEPHATUB-
HOW KOMOUHHPOBAHHOW aHTHUKOATYJSHTHOW TapreTHOW TepamnueHl, KoTopasi Co-
CTOUT U3 CJIeAYIOLUX NpenapaToB: renapuHa (6-11 EJl / kr / 4), acnupuH 75-150
Mr), kaonugorpess (75-150 mr), Bapdapus (1,5-7 mr), Nadroparinum Ca (0,3-0,6
MJ1 / fBa pas3a B fieHb), Ponganapunyk Na (2,5-5 Mr / 4 Ba/1bl B IEHb), T/i€ IOPOT
BBDKMBAEMOCTH ObLJI 3HAYUTEBbHO BhIle (Ha 60%)

KiroueBblie cioBa: almnapar MeXaHHUYeCKOU NOoAAEPNKKHU JIEBOT'O KeJy40o4YKa, aH-
THUKOAry/JdHTHadA LeJieBasd Tepalud, I/IHq)eKIII/IOHHbIe, He(l)pOTI/I‘{eCKI/Ie, JIeETrO4YHbIE,
HEBPOJIOTUYECKHE, a0PpTaJIbHbIE, IPABOKEJYJOYKOBbI€ OC/TOXKHEHHN .

UDC 616.12-008.46:616.132-089.843-77-089-06-005.6/.7-084-039.72-089.5
D0I110.31379/2411.2616.13.1.1

HEMORRHAGICAND THROMBOEMBOLIC COMPLICATIONS IN PATIENTS
WITH IMPLANTED LEFT VENTRICULAR ASSIST DEVICES IN EARLY
POSTOPERATIVE PERIOD

Mazurenko 0., Nadzyakevich P., Loskutov O., Zgrzeblovska L.

The work is devoted to study hemorrhagic and thromboembolic complications
in early postoperative period after implantation of left ventricular assist devices
(LVAD).

We performed retrospective analysis of 10 patients, males aged 55+13.5 years, with
a BMI of 30.8+8.3, with a left ventricular ejection fraction ranging from 9% to 28%,
which in the period from 11.03.2016 to 22.11.2017 year, in the Silesian center of
the Heart Disease (Poland), in conditions of artificial blood circulation, LVAD was
implanted.

In the early postoperative period, patients received daily anticoagulant target
therapy (ACCT), consisting of the following drugs: heparin (6-11 U/kg/h), aspirin
(75-150 mg), Clopidogrel (75-150 mg), warfarin (1.5-7 mg), Nadroparinum Ca
(0.3-0.6 ml/twice on day), Fondaparinux Na (2.5-5 mg/twice on day). Two patients
received mono-heparin therapy, one patient received monotherapy with warfarin
for 14 days. Other patients during the same period received combined heparin
therapy in the first three days with a subsequent transition to warfarin, aspirin,
Clopidogrel, Fraxiparin, or thrombin blocker.

The mechanical support of the left ventricle was carried out essentially by two
different implantable systems, performing one function of support of the left
ventricle: POLVAD - programmed controlled pneumatic membrane mechanical
circulation of blood to two patients, and LVAD program-controlled electro-
centrifugal circulation for eight patients. The duration of support by POLVAD system
was from 102 to 156 days. Length of support - LVAD ranged from 20 to 78 days.

A comparison of the analyzed results led to the conclusion that anticoagulant
mono-therapy with heparin or warfarin leads to an increase in the percentage
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of complications and mortality compared with the alternative combination
anticoagulant targeted therapy consisting of the following drugs: heparin (6-
11 U/kg/h), aspirin 75-150 mg), Clopidogrel (75-150 mg), warfarin (1.5-7 mg),
Nadroparinum Ca (0.3-0.6 ml/ twice on day), Fondaparinux Na (2.5- 5 mg/ twice
on day), Where survival rates were significantly higher by 60%.

Key words: left ventricular assist device (LVAD), anticoagulant targeted therapy
(ACTT), hemorrhagic and thromboembolic complications.

Introduction. Despite the possibilities of modern medicine in the field of transplan-
tology of the heart, the number of necessary donor grafts is quite limited. As a result, the
number of patients in the waiting lists significantly increasing, which is often accom-
panied by preoperative mortality [1]. The use of the systems of long-term mechanical
support for blood circulation as a bridge to heart transplantation gives a chance to save
lives of the patients with severe degrees of heart failure refractory to medical therapy.
Mechanical blood circulation support not only stabilizes the hemodynamic function,
but also normalizes the function of other organs (liver, kidney) [2]. However, the im-
plantation of left ventricular assist devices (LVAD) is associated with various short- and
medium-term complications, before and after thirty days.

Currently, the Silesian Center of Heart Disease (Poland) uses the most modern au-
tonomous devices for circulatory mechanical blood circulation support at the level of
the world practice. POLVAD - a programmed controlled pneumatic membrane mechan-
ical blood circulation system developed by a group of engineers led by great Z. Religa -
allows maintaining a reduced function of both right and left ventricles of the patient’s
heart. With the aid of a cannula it connects to the heart and trunk vessels being outside
the patient’s body, resulting in monitoring the operation of the device (Fig. 1).

The physical state of patients corresponded to 6-14 points of the EUROSCORE. De-
pending on the status of INTERMACS, Level 1 (cardiogenic shock) was observed in 6
patients, Level 2 (progressive circulatory failure) - in 4 subjects. High pre-transplant
pulmonary hypertension (transpulmonary gradient greater than 15 mm Hg and / or
pulmonary vascular resistance greater than 4 Un of Wood) was detected in 7 patients.
Two patients were operated in a condition of circulation delay with event of cardiopul-
monary resuscitation, and one - on event of ventricular fibrillation.

The patient was operate with artificial blood circulation, and moderate hypothermia
with t = + 31C °. The device productivity of artificial blood circulation was = 2.51 / min
/ m?. In order to protect the myocardium, Schtokert (Germany) alternating current sys-
tems were used to create artificial fibrillation at a frequency of 50Hz, 12V / 25A.

Monitoring of systemic hemodynamics was performed using IntellsVue X2 Philips™
(Netherlands) systems, Cardiac output & indexes - using the “A7Vigileo Monitor-Ac-
sesories EDWARDS LIFESCIENCES ™ systems” system, cerebral oxygenation - INVOS
Oximetr Somanetics™ Inc. (USA).

The operation was conducted in conditions of epy combined endotracheal anesthesia
in a semi-closed circuit with the purpose of maintaining the concentration of inhaleted
anesthetics according to the age-old MAC-index. For intravenous anesthesia, fentanyl was
used in a dose of 1.7 + 0.8 ug / kg / min. or sulfentanil 0.015 + 0.03 pg / kg / min.

For the patients with high pulmonary hypertension, had been inhaleted supply of
NO under the control of EZ-Kinox Air-Liquide device (USA)., in a dose of 10-200 ppm,
was used for up to several days in the postoperative period.

Clinical Anesthesiology & Intensive Care, N2 1 (13), 2019 om
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Fig. 1. Thermogram of programmed-controlled Fig. 2. Rentgenogram of patient P. with

pneumatic membrane mechanical system of implanted LVAD device with centrifugal type
blood circulation POLVAD, which allows to detect and cardioverter-defibrillator. (Note: 1 - ICD,
thrombosis of the device. 2 - left ventricular support device (LVAD)).

At the end of the operation, the artificial ventilation in the separation of intensive care
(IT) was performed on the Dragger Evita V300 apparatus by air-oxygen mixture with
oxygen concentration depending on the degree of pulmonary hypertension, under the
control of the blood gas analysis, which was determined on the device ABL800 (France).

The analysis of the dynamics of the myocardium was determined by the analysis of
blood lactate, troponin, and MB fraction of creatinine phosphokinase. All of the above
analyzes and analysis of the blood coagulation system were performed at the Multi-
plate® Roche System Laboratory (France).

The average duration of blood circulation support with LVAD was 49.7 + 28.2 days.

In the early postoperative period, LVAD patients received anticoagulant targeted
therapy (ACTT) every day that consisted of the following drugs: heparin (6-11 Un/
kg/h), aspirin (75-150 mg), Clopidogrel (75-150 mg), Warfarin (1.5-7 mg), Nadropari-
numcCa (0.3-0.6 ml / 2 ppm), Fondaparinux sodium (2.5-5 mg / 2pc / d). Two patients
received mono-heparin therapy, one patient received monotherapy with warfarin dur-
ing the 14 days studied. The other patients received combined heparin therapy in the
first three days with a subsequent transition to warfarin, aspirin, Clopidogrel, Fraxipa-
rin, or thrombin blocker. Control of drainage fluid from pericardial and thoracic cavity
was carried out on the system of two-chamber active drainage systems connected to
constant negative pressure, which facilitated the withdrawal of the fluid and improved
hourly calculation of its amount.

The results of the early postoperative period in patients with different types of ACTT
experienced have a rather diverse picture of the response to anticoagulant targeted
therapy.

On comparison, tha patients were divided into groups that used standard anticoagu-
lant targeted therapy with heparin or warfarin or in combination with acetylsalicylic
acid (ASA) and alternative therapies for combination therapy with heparin in the first
three days with a subsequent transition to warfarin, ASA, Clopidogrel, Fraxiparin, or
thrombin blocker.

[ KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 1 (13), 2019



Table 1
Comparison of patient groups by quantity and quality of ACCT

Control groupof patients with Study groupof patients with classic ACTT

classic ACTT (N=5) (N=5)
Drugs n=2 n=1 n=2 n=2 n=2 n=1
Heparin + + + + +
Warfarin + + + + +
ASA + + +
P1Y12-blL. + +
anty-Xa + +

Note: ACCT - classical anticoagulant targeted therapy; anty-Xa - Nadroparin Sa; ASA - aspirin;
P1Y12-b. - clopidogrel.

As can be seen from Table N21, 80%, 8 patients had the first week of heparin therapy
on a steady ingect-pump on rate of 6 to 11 Un/kg /h., and 20%, 2 patients were on hepa-
rin monotherapy at the all-time in ICU. Half of the patients in the first week and 70% (7
patients) of patients in second week had antiviral anticoagulant support with Warfarin
ata dose of 1.5-7 mg / day.

As an alternative to the standard scheme of ACTT, the following drugs were used:
50% (five patients) received throughout the period aspirin at doses of 1.4 + 0.7 mg /
day; 30% (three patients) in the first week and 50% (five patients)of patients at the
second week received Clopidogrel 1.3 + 0.8 mg / day; Nadroparinum Ca (0.3-0.6 ml / 2
g / d.) and Fondaparinux Na (2.5-5mg / 2 g / d) (Table 1).

In the first days of heparin therapy in 10% of one patient, there was a pronounced
heparyn-induced thrombocytopenia (HIT), which led to a change in the strategy for
alternative therapy with Nadroparinum Ca. Subsequently, in this patient, gastro-intesti-
nal bleeding (GIB) with uncertain localization was detected.

20% (two patients) with mono-heparin therapy had a reoperation after a huge
drainage of amount of exudate after 2-3 days. In both, the postoperative period was
complicated by neurologycdeficite. One of the two patients has severe cerebrovascular
complications in the form of a large hemorrhagic stroke in the brain, and hepatic insuf-
ficiency. Both patients died at 92 + 57 days after and LVAD implantation.

The patients with combined srandart classical therapy, 2 patients, which contained
three days of heparin 6-11 IU / kg / day. with the transfer to the indirect anticoag-
ulant warfarin and aspirin, in half of the cases had nephrotic events. One patient in
this group received ischemic cerebrovascular disorder, which complicated the course
of the post-operative rehabilitation. One patient (14.3% of cases) received some event
of pump-thrombosis of device engine, with the subsequent replacement of the LVAD
system, which unfortunately gave only a temporary effect. On the 126th day the patient
died. Also, one patient had an SCD event without a specific localization without a lethal
consequence.

One patient receiving Warfarin monotherapy and had reoperation for chest bleeding
in the first week of the postoperative period, an event of thrombosis of the pump engine
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of LVAD device (TPE), followed by LVAD replacement, renal and pulmonary insufficien-
cy in a later period that has a fatal outcome.

The patient receiving Fondaparinux Na in combination with aspirin and warfarin
had a nephrological event and a non-definite etiology and localization bleeding of the
gastrointestinal tract during the first week.

The patient, who has, on the third day of heparin therapy, transferred to therapy,
with Clopidogrel, received in the second week an event of ischemic damage to the brain.

Five patients who had combined ACTT with Warfarin, Aspirin, Clopidogrel in 30%
had a GIB non-identified etiology and 20% of renal events.

Discussion. Bleeding is the most common development after LVAD implantation.
Such patients need antiplatelet and anticoagulant therapy, which increases the likeli-
hood of bleeding. The bleeding that occurs in the first 14 days after implantation is
mainly due to surgical intervention. The reasons for later bleeding include the develop-
ment of arteriovenous malformations, liver dysfunction from post-implantation right
ventricular failure and acquired von Villebrand syndrome. Non-surgical, early bleeding
to 30 days after implantation can occur in 20% - 40% of patients. Within six months
after discharge, the number of cases of bleeding is about 13% [4]. [dentifying the poten-
tial causes and risk factors for bleeding is important to improve the treatment outcomes
and quality of life of patients with LVAD.

Gastrointestinal bleeding occurs on average after 33 days from surgery (range: from
1 to 530 days), with the highest risk during the first post-operative month. This is the
most common cause of 30-day regasification [3]. The total risk of GI for patients receiv-
ing such varieties of left ventricular mechanical support devices as HeartMate II and
HeartWare is 21%, 27% and 31% for one, three, and five years, respectively [5.6]. In
this case, the previous reports revealed that the upper gastrointestinal tract is the most
common place of bleeding from the gastrointestinal tract in recipients of LVAD [5,7].

A recent small retrospective study found out that video-encapsulated endoscopy,
which uses snapshot of an oral disposable micro camera to fix the gastrointestinal tract
[6], is a safe and feasible way to explain incomprehensible GIB. Preferably, only the vide-
ocapture endoscopy revealed bleeding from the small intestine, in which no source or
defect (50%) and angiodysplastic changes of the small intestine (33.3%) were detected.
The diagnostic effect of the study was positive in 40% of patients. However, it was car-
ried out on average six days after the correction of coagulopathy and after other endo-
scopic procedures, when it was not possible to detect the cause of an incomprehensible
SQcC [6].

Factors, contributing to GI can be associated with increased intra-abdominal pres-
sure, which leads to the development of angiodysplasia of the gastrointestinal tract.
Another possible explanation for the high incidence of CMV among recipients with lam-
inar LVAD is the acquired fon Villebrand syndrome, which is a secondary phenomenon
after hemolysis due to the high rotational motion of the motor, due to the subsequent
splitting of the macromolecular multimers into the smaller ones that are filtered and
released from the bloodstream, leading to loss or reduction of large von Villebrand fac-
tor multimers that are necessary to stimulate platelets [7]. Recent studies have shown
that all patients have developed typical Laboratory results of acquired fon Villebrand
syndrome (ASFV) after LVAD implantation, but not all have bleeding [8.9]. These data
suggest that only NSAIDs are insufficient for the development of complications in bleed-
ing after LVAD implantation.
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Another serious complication is a hemorrhage in the central nervous system, which
occurs relatively late. In a study with HeartMate II, the targeted therapy in the first two
years after LVAD implantation showed a 11% risk of hemorrhagic stroke as a major
factor in delayed lethality [10]. In a randomized study of 734 patients, a significantly
higher incidence of hemorrhagic stroke was observed in patients receiving HeartWare
compared to HeartMate II [5]. In a recent retrospective review of 114 patients with
HeartMate 11, 5% of them had intracranial hemorrhage [11]. Proportionally, more pa-
tients taking 325 mg aspirin had hemorrhagic intracranial events compared to a group
of patients who took aspirin at a dose of 81 mg in combination with dipyridamole, or
simply aspirin at a dose of 81 mg. High doses of aspirin in patients with HeartMate
II that are concurrently received warfarin, were associated with an increased risk of
bleeding, but did not reduce thrombotic events [11].

An important cause of early regasification, after LVAD implantation, is anemia with-
out a bleeding source that requires red blood cell transfusion and accounts for 20% of
all bleeding [12].

Strategies for reducing the frequency and severity of complications such as bleeding
include: lowering the norm of the international normalized ratio (MNO), reducing the
use of antiplatelet drugs, and adaptive motor speed correction to provide a pulsating
flow.

A recent study showed that lower LV pulmonary implantation resulted in an in-
crease in bleeding percentages. According to Waver-Pinzon O. et al,, In patients with a
low pulsation index the risk factor was 4.06 (p = 0.04) compared to the group where
high pulsation indices were used [13].

The optimal treatment of a patient with an increased risk of bleeding remains impul-
sive and always heavily dependent on a combination of factors associated with the pa-
tient and the device. The patient’s clinical condition often requires a temporary change
in the MNOs, often by reducing or temporarily discontinuing anticoagulation treatment
to stop significant or even life-threatening bleeding. Boyle A.]. Those co-operating with
the LVAD Safety Study Corridor, concluded that a target MNO of 1.5 to 2.5 (in addition to
aspirin therapy) could be safe in patients with an increased risk of bleeding [14]. How-
ever, this benefit is due to a significantly higher risk of thrombotic events [15].

Despite antithrombotic treatment, thromboembolic events are common after LVAD
implantation. These include: cerebrovascular ischemic event, transient ischemic attack,
arterial embolism of the central nervous system, or thrombosis of the device engine.

Neurological events remain one of the most complicated complications after LVAD
implantation and are often the main cause of fatal cases [14]. The indicated incidence
of ischemic stroke during HeartMate II support as a heart transplant event and tar-
geted therapy is 0.064-0.082 events per year of life of a patient with LVAD implanted
[16]. The frequency of ischemic stroke, for HeartWare, was 0.11 events per patient year
[4]. Multivariate analysis has shown that diabetes mellitus, the time of aortic compres-
sion during arterial blood circulation and higher MNOs are independent predictors of
stroke. According to Morgan JA, Brewer R] et al., The mean INS at the time of stroke was
sub-therapeutic in all patients with embolic stroke. Patients with diabetes were 6.36
times more likely to have a stroke than those who did not have a stroke [17]. Complete
compression of the aorta with the use of cardioplegia, compared with partial lateral
contractions, was associated with a significantly higher incidence of stroke and was an
independent predictor of stroke [16].

Clinical Anesthesiology & Intensive Care, N2 1 (13), 2019 om



Atrial fibrillation (AF) is a well-established risk factor for thromboembolic compli-
cations and is common in patients with severe heart failure, including LVAD implanta-
tion patients. However, a recent retrospective analysis of the INTERMACS data from
primary LVADs suggests that preoperative AF does not increase the risk of postopera-
tive thromboembolic complications or mortality during the interim period [18]. This
indicates that the usual post-operative antithrombotic strategy most likely is also suit-
able for patients with AF that undergo LVAD implantation.

The incidence of TNDP three months after LVAD implantation increases unexpect-
edly from 2.2% to 8.4% after HeartMate II implantation [16], while the frequency of
cardiac thrombosis remains stable. Thrombosis of the pump requiring replacement was
observed in 4% of patients, and the overall morbidity and prevalence of TNDP was 0.08
PPR and 8.1% respectively [19].

In general, alternative anticoagulant targeted therapies have been proposed to
prevent TNDPs. However, there is little evidence that supports any treatment scheme,
which led to the study of this issue at the Silesian Center for Heart Disease.

A recent study aimed at evaluating outpatient treatment with warfarin showed
that thrombotic events (TNDP and ischemic stroke suspects) were the highest among
the lowest MNOs (<1.5 [0.40 thrombotic PRP]), but the MNOs were also 1.5 to 1.99.
had high rates (0.16 thrombotic PRP) [14]. There is a lack of statistically significant
association between MNOs and thrombotic events in the time period from the time
of implantation to three months after the LVAD implantation, indicating that the early
TNDP can be caused by MNO-independent events such as type of surgical interven-
tion, type of device, type of postoperative anticoagulation bridge therapy [15]. On the
contrary, after an early post-surgical period, intensive anticoagulation assumed TNDP.
The results of their weighted analysis show that the target MNE of 2.6 is optimal for
avoiding both bleeding and thrombotic complications and also minimizing mortality
[15]. These findings confirm the existing practice and convinced that the target range
of MNOs from 2.0 to 3.0 minimizes all significant side effects, as evidenced by Nassif
M.E. and all. [15].

In response to previous studies showing early TNDPs up to 8.4% in patients receiv-
ing HeartMate II, non-randomized, prospective, multicenter-simultaneous studies of
anticoagulant therapy for the prevention of thrombosis of LVAD devices were submit-
ted to a survey of 300 patients who were implanted in a LVAD device in 24 US Centers
and who agreed to adhere to simple guidelines for outpatient treatment [21]. The study
showed a 2.9% TNDP frequency three months after implantation and 4.8% in 6 months.
As a result of the research, it was recommended to change the frequency of TNDPs to
maintain the MNO value within 2.0-2.5, to initiate early warfarin and aspirin therapy,
to maintain optimal control of the rate (> 5000 rpm) and mean arterial pressure <90
mmHg

Conclusions:

1. Hemorrhagic and ischemic stroke is one of the most difficult and prognostically
adverse complications, and was manifested in 30% of the patients in the examined
group.

2. An alternative ACCT using thrombin inhibitors, P1Y12 block, and aspirin in patients
of the study group had an effect in which mortality and the number of complications
associated with hemorrhagic and thromboembolic events were significantly lower.
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CPABHUTEJIbHAA XAPAKTEPUCTUKA PA3JINYHbIX METOL0B
OBE3B50JINBAHUA NOC/E OTKPbITbIX ABAOMWUIIbHAJIbHbIX
XUPYPTUYECKMNX BMELWLATEJIbCTB

KoxxaHoBa A.B., MnotHukos M.

Ilenb pa6GoTsel: Llenbio vcciaefoBaHUsl sIBAseTCS cpaBHeHHe 3GQPEKTHUBHOCTHU
pa3/IMYHbIX METO/I0B N0C/Ie0TePallHOHHOM aHA/IbIe3U M.

JusaiiH, MaTepuaJsibl, METOABIL: B rcciej0BaHUM NPUHSIU yyacThe 38 60JIbHBIX
MY>KCKOTO TI0JIa MOCJIe OTKPBITOTO XUPYPruyecKoro BMellaTesbCTBa Ha abzo-
MUHaJbHOM YacTU aopThl, BCE OHU MPOULIM CTAaHJAAPTHBIA NpefonepanuoHHbIN
OCMOTp, HApK03 U UHTEHCHUBHYIO Tepanuio. bbL1o npoBeieHO cpaBHeHUe 3 TpyNI.
[lepBo¥i rpyre nNpoBoAWIach 3NUypajbHasi aHAJbre3usi pONMBOKauHOM. BTo-
poOH rpynmne NpoBOAWJIKCHL OUJIaTepasbHbIE NMPSMble MOCIONHO 6GJIOKAJbl POIHU-
BokauHoM. TpeTbeil - BBeZileHUe uoKarnHa. OlleHUBaIMCh TapaMeTphbl CUCTEM-
HOUM reMOo/JMHaMUKH, JJaHHble U3MEPEHHUS pa3Mepa 3payKoB, HIKaJIbl aHA/IbI€3UH,
3MOIIMOHAJBHOr0 U HeBpoJiorudeckoro cratyca (VAS, Wong-Baker, SF-36, MMSE,
HADS), nouunentuBHoro nHgekca ANI-moHuTopoM. HamMu 66111 MCIIOJIb30BAHBI
HelnapaMeTpuyecKue KpuTepuy, Takue Kak U-TecT MaHHa YUTHH, TeCT YUIIKOKCO-
Ha /IJ1s1 CTATUCTUYECKOTr0 aHa/IN3a C OJJHOW MPOGOM.

Pe3ynbraThl. UH)y3r0oHHAs Tepanus npekpauaaack 4yepe3 12 4. Bo 2-¥ rpymre,
B 1-i1 u 3-# rpynnax — uHdy3us 6bl1a Hy»Ha B 06beMe 6-12 ma / kr (p <0,01). Co-
BpeMeHHbIe UCCJIe[l0BaHUs TOKA3bIBAIOT, YTO BCe METO/ibl aHa/Ibre3nH 3¢ HeKTHB-
HbI ¥ CBSI3aHbI CO CHIXKEHHUEM OIleHKH 601 1o VAS. B apyrux rpymnmnax BblsiBJIEHbI
NperMyIleCTBEHHO OpajuKap/us U runoTeH3ud. /lBa nanueHTa ¢ 1-H rpynnsl
HOJIyYUJIM 3NUAYpaIbHble FeMaTOMbl. MeTo/, aHa/Ibre3nu He UMeJl N0J10KUTe b-
HOT0 BJIMSIHUS HA NPOJOJKUTENBHOCTD NIPe6bIBAHUS B OT/l€JIEHHHU HHTEHCHBHON
Tepanuu U npebbiBaHUU B cTayuoHape (7,1 + 2,9). Ocyio)KHeHUsI HETaTUBHO I10-
BJIMSIJIM Ha NPOJOJDKUTENBHOCTD NIPeObIBaHUA B OT/AE/J€HUN UHTEHCUBHOU Tepa-
NUU U JJIUTENbHOCTb pe6bIBaHUS B cTaloHape (23 + 9 gHelt).

BbIBOAbI. JniiAypasibHas aHaIbre3us SIBJSETCS «30JI0ThIM CTAHAApPTOM», HO Ma-
LUEHTHI C CEPAEYHO-COCYAUCTBIMH 3a60/IeBAHUSIMHU, KOTOPble MPUHUMAKOT aHTH-
arperaHTHYI U aHTHUKOATyJSHTHYIO Tepanuio, HYXKJA0TCs1 B aJibTePHATUBHBIX
MeToZax aHajbre3vu. Bce MeToabl 06e360/1MBaHUA ABJIAKTCA 3PPEKTUBHBIMU
U CBSI3aHHBI CO CHIDKEHHEM OLlEHKHM 6oJid 1o mkase VAS. B 1esoM, MysbTUMO-
JaJIbHBIN MOAXO0J, MOXET NMPUMEHSIThCS B JIEYEHUHU MOCAE0NepPaluOHHON 60Jn
(+ 6usaTepasibHble NpsIMble MOCJOWHBIE 6JI0KA/bl), TOCKOJIBKY OH MMeeT He3Ha-
YUTeJIbHOE KOJIMYECTBO M0604HbBIX 3P PekToB. BunaTepasbHbIi NPAMON MOCI0K-
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HBIN GJIOK SIBJIsIeTCS MPOCThIM MeToAoM. Cy6beKTHUBHAS OLleHKa 60JIeBOTO CHH-
JpoMa He COBNaJiaJia C 06'beKTUBHBIMU KPUTEPUSIMHU.

KiroueBble cj0Ba: MocJeonepalMoOHHAas aHaJbresus, SNUAypajibHas aHajbre-
3usl, GUJIaTepaTbHbBIN NPSIMOU MOCTONUHBINA GJI0K, IMA0KAWH, JIATAapOTOMHUSI.
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THE COMPARISON OF THE EFFECTIVENESS OF THE VARIOUS METHODS OF PAIN
MANAGEMENT AFTER ABDOMINAL OPEN SURGERY

Kozhanova A.V., Plotnikov G.P.

Objectives: The goal of the study is comparing the comparison of the effectiveness
of various methods of postoperative analgesia.

Design, Materials, Methods: the study was included 38 male patients after open
abdominal aortic surgery, all of them underwent the standard pre-procedure
examination, anesthesia and intensive care (IC). There were 3 comparable groups.
The first group included the epidural analgesia by ropivocain. The second group
was bilateral rectus sheath blocks by ropivocain. The third one was the intravenous
infusion of lidocaine. We evaluated the system of hemodynamic parameters, the
data of pupillometry, several scales of analgesia, emotional and neurological status
(VAS, Wong-Baker, SF-36, MMSE, HADS), nociceptional index by ANI-monitors. We
used non-parametrical criteria such as Mann Whitney U-test, one-sample Wilcoxon
test for the statistical analysis.

Results. Fluid therapy has been discontinue after 12h in the 2nd group, 1stand 3rd
groups - fluid administration was needed of 6-12 ml\kg (p<0,01). Current study
show that all method analgesia is effective and associated with decrease VAS pain
scores. We found predominantly bradycardia and hypotension in other groups.
Two patients from the 1st group got epidural hematomas. Method analgesia did
not have a positive impact on length of intensive care unite and of hospital stay
(7,1£2,9). Complications had negative effect on length of intensive care unite and of
hospital stay ( 23+9 days).

Conclusions. Epidural analgesia is «Gold standard», but patients with
cardiovascular disease are used antiplatelet and anticoagulant therapy to needed of
alternative methods analgesia. All method analgesia is effective and associated with
decrease VAS pain scores. Overall, a multimodal analgesic (+Bilateral rectus sheath
blocks) approach may be used when treating postoperative pain, as it has few side
effects. Bilateral rectus sheath block is simple method. The subjective evaluation of
pain syndrome did not match with the objective criteria.

Key words: postoperative analgesia, epidural analgesia, bilateral rectus sheath
block, lidocain, laparotomy.

Background. Despite many methods and analgesics are used to treat postoperative
pain after open abdominal surgery, this is the actual problem today. About 80% of post-
operative pains has been poorly managed, persistent postoperative pain is common of
different intensity on the first day after surgical procedures, about 11% of patients may
experience severe postoperative pain [1]. 20-40% of patients mobility reported pain
more than 4 by numeric rating scale [2]. Chronic pain will be able to develop if acute
pain is inadequate management on the first day after surgery [3]. Severe pain is as-
sociated hypertension, heart rhythm disorders, sinus tachycardia it is dangerous for
patients with ischemic heart disease [4]. Epidural analgesia remains for postoperative
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pain «Gold Standardy, it leads to reductions in pain scores and does have a positive ef-
fect on bowel function, the occurrence of ileus, but it associated risks for severe compli-
cations ( neurological, potential hypotension) [5,6]. Opioid analgesia, intravenous infu-
sion of lidocaine, bilateral rectus sheath blocks for the management of pain in patients
are alternative to epidural analgesia. The mechanism by which intravenous lidocaine
provides analgesia this prevents the neo-proliferation of active sodium channels and
blocks their spontaneous firing, reduces activity of spinal cord neurones, decreases
NMDA receptor-mediated post-synaptic depolarization [7]. Intravenous lidocaine af-
ter surgery improved postoperative pain scores, opioid requirements in the care unit
were not reduced, did not have any effect on bowel function [8]. Bilateral rectus sheath
blocks do have a positive effect on bowel function, the occurrence of ileus, a decrease
in early and late opioid consumption, reduces the length of hospital stay and useful for
enhanced recovery, pain scores were decreased at rest and with activity 24 h after sur-
gery [9]. Opioid analgesia associated with increased mortality in 2,9 times and increase
the length of hospital stay [10]. There is no consensus for postoperative analgesia and
acute pain management. The aim of this study was to compare the efficiency of different
methods of analgesia.

Materials, methods. The abstract on the current prospective study, this study was
approved the local ethics committee, all patients signed a consent. The study was in-

Table 1
Baseline patient characteristics, Mtc

Parameter EA,n=13 BRSB, n=14 IL,n=11
Age, years 60,9+11,6 61,4£11,9 58,9127
Surgical procedure:

ABF, n (%) 6 (46) 6 (43) 5 (45)
AAA, n (%) 7 (53) 8 (57) 6 (54)
Comorbidity*:

IHD, n (%) 9 (69) 11 (78) 8 (72)
AF,n (%) 4 (30) 3 (21) 3 (27)
Stenosis of the ICA (250%), n (%) 9 (69) 10 (71) 8 (72)
Diabetes mellitus, n (%) 5 (38) 6 (43) 5 (45)
COPD, n (%) 10 (77) 11 (78) 7 (63)
CKD (RIFLE I-11), n (%) 4 (30) 4 (28) 3(27)
B-blocks, n (%) 11 (84) 11 (78) 9 (82)
ACE Inhibitor, n (%) 8 (61) 8 (57) 6 (54)
Surgery duration (minute) 225+65 232+69 230+72
Cross clamping, minute 37+11 33+12 31+14
Infusion intraoperative, ml/kg 7,2%42 6,9%3.6 7,15%41

Note. p>0,05. List EA-epidural analgesia, BRSB - bilateral rectus sheath blocks, IL - infusion of
lidocaine, ABF - aortobifemoral bypass, IHD - Ischemic heart disease, AF - atrial fibrillation,
ICA - internal carotid artery, COPD - chronic obstructive pulmonary disease, AAA open surgery -
abdominal aortic aneurysm open surgery, CKD - chronic kidney disease, RIFLE classification,
ACE - angiotensin-converting-enzyme.
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cluded 38 male patients after open abdominal aortic surgery. Inclusion criteria: Patients
with atherosclerotic disease, after arterial endovascular revascularization (more than 30
day before surgery). Exclusion criteria: age <25 years; dual antiplatelet therapy; patients
with history of any degree of heart block, heart failure, seizure disorder, impaired liver
and renal function, patient refusal of treatment, allergy to anesthetic agent, decompen-
sated diabetes, emergency open abdominal aortic surgery. All patients were receive our
standardized protocols: pre-operative assessment, anesthesia, intensive care after sur-
gery. Basic analgesics are used to treat postoperative pain after open abdominal surgery:
paracetamol 3 gr/day i.v. (every 8 h) + tramadol 100 mg i.m. in needed. All patients was
randomized in blind fashion: 1st group is epidural analgesia - ropivacaine 0,2% 4-12
ml/h (n=13), 2nd is bilateral rectus sheath blocks - ropivacaine 0,2% 3 mg/day every
4 hours (n=14), 3rd intravenous infusion of lidocaine 1mg/kg with 0,5-2 mg/kg/h after
that (n=11). Groups are equal in clinical characteristics (p>0,05) (Tab.1). Hemodynamic
parameters (heart rate, blood pressure), scores (the visual analogue scale, Wong-Baker,
SF-36, MMSE, HADS) were evaluated. ANI-monitoring was used in 22 cases (n=7 in 1st
u 3rd groups, 1 n=8 in 2nd). Non-parametric statistics were used for statistical analysis
(Mann-Whitney-Wilcoxon test). Results are presented in mediana.

Results. Tracheal extubation was performed of all patients after surgery immedi-
ately without complications. Hemodynamic parameters did not have statistical signif-
icance, but 2nd group did not require vassopressors (tab.2). Fluid therapy has been
discontinue after 12h in the 2nd group, 1st and 3rd groups - fluid administration was
needed of 6-12 ml\kg (p<0,01).

Current study show that all method analgesia is effective and associated with de-
crease VAS pain scores. (tab.3).

ANI (27+10) was in the 3rd group at the first 6 h and this increased tramadol con-
sumption 28,6% (fig.1). Hemodynamic responses to evoked pain were behind nocicep-
tion and this is demonstrated ANI monitoring (Figure 1).

Moreover, there were no any complications in the 2nd group. However, we found
predominantly bradycardia and hypotension in other groups. Two patients from the 1st
group got epidural hematomas. Fist case, the patient required dialysis for acute kidney
injury and myoglobinemia. The epidural hematoma was diagnosed with magnetic reso-
nance imaging. The patient was urgently taken up for surgical evacuation of the hema-
toma. Second case, epidural catheter was removed difficult. The epidural hematoma was
not diagnosed with magnetic resonance imaging. The patient did not have neurological
symptoms and treatment was not needed. Method analgesia did not have a positive im-

Table 3
The degree and tolerance of the pain in groups (Visual-analogue scale, points)
1st day 2nd day
EA BRSB IL EA BRSB IL
n=13 n=14 n=11 n=13 n=14 n=11
Degree of pain 0[0-1] 1[0-3] 2 [0-3] 1[0-3] 1[0-2] 1,9[1-3]
Tolerance of pain 0[0-1] 0[0-3] 2[0-4] 1[0-1] 0[0-1] 1,8[0-3]

Note. p>0,05.
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Figure 1.* - p<0,05. Groups nociceptional index (units) in post-procedure day 1 (ANI-monitoring -
Analgesia Nociception Index, MetroDoloris®, France)

pact on length of intensive care unite and of hospital stay (7,1+2,9). Complications had
negative effect on length of intensive care unite and of hospital stay ( 23+9 days).

Discussion. Many patients with cardiovascular disease use antiplatelet and antico-
agulant therapy, this is increased of epidural hematoma risk. About 25% patients could
not yield neurological improvement [11,12]. Excess fluid administration is dangerously
for patients with cardiovascular disease, an fluid strategy may reduce postoperative
complications [13]. Epidural analgesia was not associated with improved recovery [14].
On our opinion, the method has limitations of patients with cardiovascular disease. The
last abstract did not have answer to question: does lidocain improve postoperative
pain, reduce the risk of ileus, postoperative nausea and opioid consumption? [8] In our
study, IL analgesia was associated with higher VAS pain scores than other methods. The
adverse effects were associated to bradycardia and hypotension(4%). The subjective
evaluation of pain syndrome did not match with the objective criteria[15].

Conclusions. Epidural analgesia is «Gold standard», but patients with cardiovas-
cular disease are used antiplatelet and anticoagulant therapy to needed of alternative
methods analgesia. All method analgesia is effective and associated with decrease VAS
pain scores. Overall, a multimodal analgesic (+Bilateral rectus sheath blocks) approach
may be used when treating postoperative pain, as it has few side effects. Bilateral rec-
tus sheath block is simple method. The subjective evaluation of pain syndrome did not
match with the objective criteria. This may be associated to different of reasons and
psychoemotional stress. At this time, there is clinical trial and initial results will be con-
firmed of immuno-biochemical analyses.
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The study limitations: monocenter study, small sample size, same anesthetic
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CHANGES OF ARTERIAL BLOOD PRESSURE AND HEART RATE DURING
INDUCTION OF ANESTHESIAWITH MIDAZOLAM AND FENTANYL.

IS ENHANCED BASAL CARDIAC PARASYMPATHETIC TONUS ARISK
FACTOR FOR CARDIOVASCULAR INSTABILITY?
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M3MEHEHWUA APTEPUAJIbHOTO OABNEHUA N YACTOTbI CEPAEYHbIX
COKPALLEHWMA NPU NPUMEHEHUN MUOA30/IAMA U ®EHTAHUNA

4N UHOAYKUUN AHECTE3UN. ABNAETCA U NPEOBJIALAHUE TOHYCA
NAPACUMMNATUYECKOIO OTAENA BETETATUBHOW HEPBHOM CUCTEMBbI
B NOKOE ®AKTOPOM PUCKA PA3BUTUA TEMOOUHAMUYECKOM
HECTABUJIbHOCTWN?

®erio 0., banTtara P., TasnaeaH T., Lanapy C.
Kadenpa anectresuosioruu v peanumarosioruv Nel umenu Banepus 'epera,

TocymapcTBeHHbIN YHUBepcuTeT MeaunuHbl 1 Papmanuu uMmeHu Hukouas Tecre-
munany, Kumunes, Pecny6sinika MosagoBa.

AKTya/JIbHOCTD TeMbI. [IpoBejieHre UHAYKIUY 061l aHeCTe3UH MU/[a30J1aMOM
¥ peHTaHUJIOM YaCTO COMPOBOXKAAETCS U3MEHEHUSIMU apTEPUaIbHOTO IaBJIeHHS
U 4aCTOThl CEPJIeYHbIX COKpallleHHi. B HacTosiIee BpeMsi OTCYTCTBYIOT KJIMHH-
YeCKHe MCCIIe[OBaHusl, OCBSAIEHHbIE H3YYEHHIO CBSI3HU MeX/y TOHYCOM Berera-
TUBHOU HEPBHOM CHCTEMBI B [TIOKO€E ¥ Pa3BUTHEM reMOZIMHAMHUYeCKOH HeCTaOUITb-
HOCTH TOCJIe UHAYKLIUHA aHECTE3UH MU/a30J1aMOM U GEHTAHHUIIOM.

Ilenb MccieJ0BaHMUA: BbIABUTb U3MEHEHUsl YPOBHSA apTepUaJbHOTO JaBJeHUs
W 4acTOThbl Cep/eyHbIX COKpallleHWH NpHU MHAYKLUM aHeCcTe3UU MU/a30/1aMOM
U QEeHTAaHWJOM U NPOAHAJU3UPOBATh CBA3b MEXJY TOHYCOM BereTaTHUBHOH
HEpPBHOU CHUCTEMBbI B IOKO€E ¥ pa3BUTHEM reMOIMHAMUYECKON HECTAOUJIBHOCTH.

MaTepuasbl M1 MeTOAbI. bblio poBe/ieHO NPOCIEKTUBHOE PaHJ0MHU3UPOBaHHOE
HCCJIe/I0BaHUE, KOTOPOE ObII0 006 pEHO3THYECKUM KOMUTETOM [OCy1apCTBEHHOTO
YuuBepcuteta Meauuuubl 1 ®apmaunu umenu Hukosas Tectemunany. ¥ Bcex
Y4aCTHUKOB ObLJIO MOJIyYeHO MUCbMeHHOe HH(POpPMHUPOBaHHOe coryiacue. Mol
ob6csenoBanu 47 6osbHBIX ¢ puckoM mo ASA [-II, KOTOpBIM MJIaHHUPOBAIUCH
XUpypruueckre BMellaTebCTBa.

MpbI npoBe/iM aHaIu3 BapuabeIbHOCTH CepZleYHOr0 pUTMa, OCHOBBIBAsCh Ha MO-
HutopupoBanuu IKI no XosnTepy, a Takxke UCCIeL0BaJu apTepUasbHOe JaBJe-
HHUe, YaCTOTy Cep/ledHbIX COKPAlleHUH, HaJlu4yMe apUTMHUH B TOKOe, Mocje mpe-
MeJIMKalliY, a TaKKe 1ocjie UHAYKIMU aHecTe3un MyuiasonamoM 0,2-0,3 Mr/kr u
¢denTaHusOM 1,5 MKT/KT.

PeByJ’lBTaTLI HCCIeA0BaAHUA. I/IH,HyKLLI/IH dHeCTe3uu MHu/Ja30/laMOM U (l)eHTa-
HUJIOM CONPOBOX/JaJlaCb IOBbILIEHWEM TOHYCa napacuMnaTqucxoﬁ HepBHOI‘/II
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cucreMsbl. [IpoBe/ieHHbIE HCCJIeJOBAHUS BbISIBUIIH, UTO PE06/IalaHue B YCIOBHUSX
MIOKOsl TOHYCa NapacuMNaTH4YeCcKON HepBHOW cUCTeMBbI sIBJsieTCs GaKTOPOM pUCKa
pa3BuUTHUS cUHYycoBOM 6pagukapauu (OR = 13,1 (95%CI 3,1-54,7, p=0,0002) u ap-
TepuasbHOU runotensuu (OR = 12,7 (95%CI 2,9 -55,9, p=0,0003).

BbIBOABI. UHAYKIMS aHeCTe3UH MU/A301aMOM U GpeHTaHUJIOM CONPOBOXKAANACH
pa3BUTHEM apTepHaJbHON THIIOTEH3UH U CHHYCOBOH 6pasukapaud. [Ipeobaga-
HUE B YC/IOBUSX MOKOSI TOHYCA NapacuMIIaTUYECKON HEPBHON CUCTEMBbI SIBJISIETCS
$baKTOpOM prCKa pa3BUTHS CUHYCOBOM GpaZiMKapAuM U apTepPUaIbHON rHIOTEH-
3UU [0CJIe UHAYKIIMY aHeCTe3WH MU/Ia30J1aMOM U peHTaHUJIOM.

KioueBsble c10Ba: apTepHuaJibHasd TUINOTEeH3Usl, CHHyCOBas 6paam<ap;mﬂ, TOHYC
HapaCHMHaTI/I‘{eCKOﬁ HepBHOfI CUCTEMBI.

UDC 618.19-089.87-089.5
D0I110.31379/2411.2616.13.1.3

CHANGES OF ARTERIAL BLOOD PRESSURE AND HEART RATE DURING INDUCTION
OF ANESTHESIA WITH MIDAZOLAM AND FENTANYL. IS ENHANCED BASAL CARDIAC
PARASYMPATHETIC TONUS A RISK FACTOR FOR CARDIOVASCULAR INSTABILITY?

I.Feghiu, R. Baltaga, T. Tazlavan, S. Sandru

Background. Induction of general anesthesia with midazolam and fentanyl is
frequently associated with changes in arterial blood pressure and heart rate. At
present, there are no clinical studies investigating the relation between basal
cardiac autonomic tonus and cardiovascular instability after induction of general
anesthesia with midazolam and fentanyl.

The aim of the study was to evaluate the changes of arterial blood pressure and
heart rate after induction of general anesthesia with midazolam and fentanyl and
to determine if a relationship exists between basal cardiac autonomic tonus and
hemodynamic instability.

Materials and methods. A randomized prospective study was performed with
approval of Ethic Committee. Written informed consent was obtained from all
patients. We enrolled in the study 47 ASA physical status I-II patients scheduled
for elective surgical procedures. Heart rate variability by Holter ECG, arterial blood
pressure (systolic, diastolic, mean), and heart rate were measured at baseline, after
premedication, as well as after induction of general anesthesia with midazolam 0.2-
0.3 mg/kg and fentanyl 1.5 mkg/kg

Results of the research. Induction of general anesthesia with midazolam and
fentanyl was associated with an increase in cardiac parasympathetic tonus. Our
research revealed that increased basal cardiac parasympathetic tonus was a risk
factor for development of sinus bradycardia (OR = 13.1 (95%CI 3.1-54.7, p=0.0002)
and arterial hypotension (OR =12.7 (95%CI 2.9 -55.9, p=0.0003).

Conclusions. Induction of general anesthesia with midazolam and fentanyl was
associated with arterial hypotension and sinus bradycardia. Increased basal
cardiac parasympathetic tonus represents a risk factor for development of arterial
hypotension and sinus bradycardia after administration of midazolam and fentanyl
for induction of general anesthesia.

Keywords: arterial hypotension, sinus bradycardia, cardiac parasympathetic tonus.
Introduction. Midazolam is a popular agent for sedation and induction of general

anesthesia as it has a fast onset and short duration of action with minimal side effects.
Midazolam acts on GABA-A receptors which play an important role in regulation of au-
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tonomic nervous system. It has anxiolytic, sedative, hypnotic, anticonvulsant, and an-
terograde amnesia properties [1-4].

The combination of an opioid and midazolam is the most commonly used sedation
regimen in gastrointestinal endoscopy [5-8]. Midazolam is a benzodiazepine which has
been used successfully with other induction agents to reduce the dose of these drugs, a
technique called co-induction [9].

However, it has been reported that midazolam in recommended doses (0.2-0.3 mg/
kg) may significantly reduce blood pressure. For this reason, a small-dose of midazolam
(less than 5 mg as a rapid bolus) was recommended, but such low doses may not pro-
vide adequate level of anesthesia [9-12].

Heart rate variability (HRV) is a widely used method for assessment of autonomic
nervous system of the heart in anesthesia and intensive care [13,14]. Controversies still
exist over the effects of midazolam combined with fentanyl on the heart rate variability.
In most studies midazolam was used in sedative doses. It is generally accepted that
small doses of midazolam increase the sympathetic tonus of the heart while high-doses
enhance vagal influences on the heart [15-17]. Administration of 0.2-0.3 mg/kg mida-
zolam and 1.5 mkg/kg fentanyl for induction of general anesthesia increased the para-
sympathetic tonus of the heart [18].

The aim of the study was to determine whether enhanced basal cardiac parasympa-
thetic tonus is more frequently associated with cardiovascular instability after induc-
tion of general anesthesia with fentanyl and midazolam.

Materials and methods. We performed a prospective randomized study to evalu-
ate the relationship between basal cardiac autonomic tonus of the heart and the risk
for development of cardiovascular instability after induction of general anesthesia with
fentanyl and midazolam. The study protocol was approved by the Ethic Committee of
the State University of Medicine and Pharmacy “Nicolae Testemitanu”, Chisinau (No.20,
2.02.2016).

Between March 2017 and September 2017, ASA physical status I-II patients aged
less than 60 years (to exclude age-related changes of HRV) scheduled for elective sur-
geries with normal sinus rhythm on ECG were enrolled in the study. We obtained an
informed consent from all research participants. Patients with diseases that could affect
autonomic cardiac regulation (endocrine, neurological, cardiovascular diseases) were
excluded from the study.

In the operating room, the patients were monitored (Holter ECG (Holter TLC 5000,
USA)), non-invasive blood pressure, pulse oximetry and capnography). Baseline heart
rate (HR), systolic blood pressure (SBP), diastolic blood pressure (DBP), and respira-
tory rate were recorded. During induction of general anesthesia, oxygen was delivered
to maintain SpO, above 95%. All patients received 10 ml/kg of crystalloid before induc-
tion of anaesthesia.

HRV parameters, heart rate (HR), systolic blood pressure (SBP) and diastolic blood
pressure (DBP) and respiratory rate were recorded at baseline (T1), 5 minutes after
premedication with Fentanyl 1.0 mkg/kg (T2) and 5 minutes after induction of gen-
eral anesthesia with midazolam 0.2-0.3 mg/kg and fentanyl 1.5 mkg/kg (T3). If after
receiving midazolam and fentanyl, patients developed bradypnea or apnea, the mask
ventilation was initiated at a rate of 14-16 breaths/min and tidal volume of 7-8 ml/kg,
an important requirement for correct registration and analysis of HRV.
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HRV parameters were analyzed by Holter computerized system. HRV was interpret-
ed according to the recommendations of the Task Force of the European Society of Cardi-
ology and the North American Society of Pacing and Electrophysiology [19].

Sinus tachycardia was considered in any patient who had a heart rate more than 100
beats/min, and sinus bradycardia - a heart rate less than 60 beats/min.

We considered systolic arterial hypertension when SBP was more than 140 mmHg
or an increase in SBP of more than 20% from baseline values, systolic arterial hypoten-
sion - when SBP was less than 90 mmHg or a decrease in SBP more than 20% below
baseline, and diastolic hypotension - when DBP was less than 60 mmHg or a decrease in
DBP more than 20% below baseline.

Statistical analysis of the results was performed using GraphPad Prism 6 (GraphPad
Software, San Diego, California, SUA). Values with parametric distribution were ana-
lyzed by t-pair and repeated measures ANOVA tests. Values with non-parametric distri-
bution were analyzed by Wilcoxon and Friedman tests. The Fisher’s exact test was used
to compare categorical variables.

Results are expressed as 95% confidence interval of odd ratio (parametric data) and
median with interquartile range (IQR, non-parametric data). A p value of less than 0.05
was considered statistically significant.

Results and discussions. The study group consisted of 47 patients (27 females and
20 males), aged 38+12 years. The mean body mass index was 24.5+3.3 kg/m? (it ranged
between 16.7 and 29.7 kg/m?).

Analysis of HRV showed that 5 minutes after administration of midazolam and fen-
tanyl for induction of general anesthesia the proportion of patients with enhanced sym-
pathetic heart tonus decreased by 38,2%. Another important finding was a remarkable
increased proportion of patients with enhanced parasympathetic heart tonus, more
than half from the study group, 53.1%) (Fig.1).The results of this study were published
in another report [18].

There were no significant changes in SBP, DBP, MAP and HR after premedication with
fentanyl (1,0 mcg/kg), but after induction of general anesthesia with midazolam 0,2-
0,3mg/kg and fentanyl 1,5 mkg/kg, SBP significantly decreased by 20,6% (from 128,8
mmHg at T2 to 102,4 mmHg at T3; p=0,001), DBP - by 27,8% (from 77,8 mmHg at T2 to
56,2 mmHg at T3; p<0,001), MAP - by 24,3% (from 97,3 mmHg at T2 to 73,7 mmHg at
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Fig. 1. Number of patients with enhanced cardiac sympathetic, parasympathetic tonus and normal
cardiac autonomic tonus at rest and after induction of general anesthesia with midazolam and
fentanyl.
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Table 1
Changes in blood pressure and heart rate after premedication and induction of general
anesthesia

Parameters T1 T2 T3 p
SBP 135.0 128.8 102.4 0.001
(130.5-139.5) (124.3-133.4) (97.7-107.1)
DBP 82.9 77.8 56.2 0.001
(79.2-86.6) (74.4-81.3) (52.7-59.7)
MAP 103.4 97.3 73.7 0.001
(99.3-107.4) (93.7-100.9) (69.7-77.7)
HR 75.5 73.8 60.5 0.03
(72.1-78.9) (70.4-77.1) (56.1-66.8)

Blood pressure and HR values are represented as mean and 95% CI

T3; p=0,001), and HR - by 18,0% (from 73,8 beats/min at T2 to 60,5 beats/min at T3;
p=0,03), (table 1).

After induction of general anesthesia most patients (24 patients - 51.0%) developed
either isolated diastolic or combined systolic and diastolic hypotension (Fig.2). Twelve
patients had isolated diastolic hypotension and another 12 - combined systolic and di-
astolic hypotension. The minimal SBP was 74 mmHg, the minimal DBP was 38 mmHg,
and minimal MAP was 53 mmHg. After administration of midazolam and fentanyl, only
9 patients (19.1%) developed arterial hypertension, but in 7 patients elevation of blood
pressure was transient (1 to 2 minutes), followed by normalization of blood pressure
or even arterial hypotension. Persistent arterial hypertension was present only in 2 pa-
tients, and they had increased cardiac sympathetic tonus both at rest and after induc-
tion of general anesthesia (Fig. 2). Arterial hypotension was corrected with fluids, and
none of the patients required vasopressor support.

It is worth to mention that most patients (66.6%) who developed hypotension after
administration of midazolam and fentanyl had increased parasympathetic heart tonus
after induction of general anesthesia as well as at rest.

35 7
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o
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2z Ve —
g 207 -
N Ve
2157 |
w71 O normal BP
54 arterial hypertension
e - ® arterial hypotension

T1 T2 T3

Fig. 2. Number of patients with normal BP, arterial hypertension and arterial hypotension at rest, after
premedication and induction of general anesthesia
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Fig. 3. Relationship between autonomic cardiac tonus at rest and development of arterial hypotension
after induction of general anesthesia with midazolam and fentanyl

Sixteen of the 19 patients with enhanced basal parasympathetic tonus of the heart
developed arterial hypotension after administration of fentanyl and midazolam. On the
other hand, only 8 of the 28 patients with normal basal autonomic cardiac tonus or en-
hanced basal sympathetic cardiac tonus, developed arterial hypotension after induction
of general anesthesia.

It can therefore be concluded that enhanced basal parasympathetic tonus of the
heart is a risk factor for development of arterial hypotension after administration of
midazolam and fentanyl (OR=12.7 (95% CI 2.9-55.9); p=0.0003) (Fig. 3).

After induction of general anesthesia, sinus bradycardia occurred in 21 patients
(44.7%) (Fig.4). Four patients developed severe bradycardia which was corrected with
atropine sulphate. The slowest heart rate was 24 beats/min.

After induction of general anesthesia with midazolam and fentanyl, cardiac arrhyth-
mias were observed in 7 patients (14.9%): 5 patients had single supraventricular or
ventricular extrasystole, one patient experienced multiple ventricular extrasystoles
and one patient - sustained sinus bradycardia. It is worth to mention that 6 of the 7
patients who developed cardiac arrhythmias, had increased basal cardiac sympathetic
tonus which persisted after induction of general anesthesia. The patient who developed
severe, sustained sinus bradycardia had increased cardiac parasympathetic tonus both
at rest and after administration of midazolam and fentanyl (Fig. 4).
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Fig. 4. Number of patients with normal HR, sinus tachycardia and sinus bradycardia at rest, after
premedication and induction of anesthesia
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It is important to mention that 17 (80.9%) of the 21 patients who developed sinus
bradycardia after administration of midazolam and fentanyl had increased parasym-
pathetic heart tonus after induction of general anesthesia, and 15 patients - enhanced
basal parasympathetic cardiac tonus.

Fifteen of the 19 patients with enhanced basal cardiac parasympathetic tonus de-
veloped sinus bradycardia after administration of midazolam and fentanyl, while only
6 of the 28 patients who had normal basal autonomic tonus of the heart or enhanced
basal sympathetic tonus of the heart developed sinus bradycardia after induction of
anesthesia. Statistical analysis using Fisher’s exact test revealed that enhanced para-
sympathetic cardiac tonus at rest is a risk factor for development of sinus bradycardia
after administration of midazolam and fentanyl (OR=13.1, 95%CI 3.1-54.7; p= 0.0002)
(Fig. 5).

Although there are many studies that evaluated the effect of midazolam on cardiac auto-
nomic nervous system using HRV [15-18], relationship between cardiac autonomic tonus at
rest and the risk for cardiovascular instability after induction of anesthesia with midazolam
and fentanyl have not been investigated.

Many studies have examined the hemodynamic changes after administration of mida-
zolam, but in most of them midazolam was administered for sedation [5-7,11,20]. Only few
studies investigated the hemodynamic changes after induction of anesthesia with midazolam,
and it is important to note that in most of these studies midazolam was used as an anesthesia
co-induction agent [9,10,12].

In a recent meta-analysis of five randomized clinical trials involving 552 patients, Zhang
R. et al. found that sedation during gastrointestinal endoscopy with midazolam was safer than
propofol (propofol showed higher incidence of hypotension than midazolam) [7]. Tsai H.C.
et al. [6] in another meta-analysis of five randomized studies conducted between 2003 and
2012 analyzed the efficacy and safety of midazolam sedation in cirrhotic patient undergoing
endoscopy. Authors found that the incidence of bradycardia was 2.86% and 13 of the 182 pa-
tients exhibited arterial hypotension. Frolich M. A. et al. showed that intravenous infusion of
midazolam 3.0-5.0 mg/h didn’t change significantly SBP, DBP, MBP and HR in healthy vol-
unteers when compared with propofol and dexmedetomidine [11]. In addition, a recent study
by Uzman S. et al., proved that sedation with the combination of 0.05 mg/kg midazolam and
0.4 mg/kg meperidine is safer than with 1 mg/kg propofol. None of the patients in midazolam
group developed arterial hypotension or bradycardia [5].
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Fig. 5. Relationship between autonomic cardiac tonus at rest and development of sinus bradycardia
after induction of general anesthesia with midazolam and fentanyl
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Ab Rahman N.H. et al. examined the safety of sedation analgesia with fentanyl
1.0 mcg/kg and midazolam 0.1 mg/kg in 20 patients in emergency department. Even
though SBP, DBP and MAP dropped, the changes were not statistically significant [20].
We cannot compare their results with ours as we used higher doses of midazolam (0.2-
0.3 mg/kg).

There are several studies investigating midazolam for induction of general anes-
thesia. Choi Y. et al. [12] analyzed the hemodynamic effects of midazolam 2.0-4.0 mg
used as induction agent for rapid sequence intubation in emergency department. They
observed a 10% drop in mean SBP; 19.5% of patients developed arterial hypotension.
Patients older than 70 years were more likely to develop hypotension. In another study,
Han D. et al. proved that the combination of midazolam (0.2 mg/kg) and sufentanyl
(1.0 mkg/kg) is a safe method for induction of general anesthesia for cardiac surgery in
children [10]. Even though HR decreased after intubation, this combination had more
favorable effects on hemodynamics when compared with sevoflurane.

In our study, we noted a greater decrease in DBP than SBP (27.8% vs 20.6%), al-
though all patients received 10 ml/kg crystalloids before induction of general anesthe-
sia. Sinus bradycardia was observed in 44.7% of patients 5 minutes after administration
of midazolam and fentanyl; HR decreased by 18.0% following induction of anesthesia.
Normal HR after induction had 53.2% of patients.

Our study revealed that enhanced basal cardiac parasympathetic tonus represents a
risk factor for development of sinus bradycardia and arterial hypotension after admin-
istration of midazolam and fentanyl for induction of general anesthesia.

Conclusions. Induction of general anesthesia with midazolam and fentanyl is fre-
quently associated with arterial hypotension and sinus bradycardia. Enhanced para-
sympathetic tonus of the heart at rest is a risk factor for development of arterial hypo-
tension and sinus bradycardia after administration of midazolam and fentanyl.
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M3YYEHUE PEOJIOTMYECKUX CBOMCTB LLEJIbHOM KPOBU, C TOYKHU
3PEHUA ®U3UYECKUX NPUHLUNOB METOAA HU3KOYACTOTHOM
NbE303JIEKTPUYECKOA TPOMBO3/IACTOTPA®UU (HNTET)
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B craTbe wu3/M0KeHBl (GU3NYECKHE OCHOBbI HH3KOYAaCTOTHOTO MeToJa
nbe30TpoMbo3acTorpaduu A/ M3yyeHUs BA3KUX CBOWCTB LieJIbHOM KPOBU U
ero NpUMeHeHHUs [/l AUarHOCTUKHU reMoCTaTU4YeCKoro noteHuuasa. Paspabora-
Ha MaTeMaTHyecKasi MOJeslb YAbTPAa3BYyKOBBIX KOJeGaHUH B BA3KOH >KHUJKOCTH.
[Ibe3oTpoM6GoaacTtorpad APII-01M «MenHopa» OB UCIOJIL30BAH [iJisl IPOBE-
JleHUsl YHUCJIEHHOI0 3KCIIepUMeHTa 10 MOJaM Nbe303JeKTPUYEeCcKOro JAaTyuKa U
ero NpMMeHUMOCTH NPU U3MEepPEeHUH AUHAMUKU BA3KUX CBOMCTB L|eJIbHOM KpPOBH.
[TokasaHo, YTO Mbe303JIeKTPUYECKUH JAaTYMK JOCTUTaeT ONTHUMa/JIbHOTO peXXuMa
paboThl NpU KOHPUTypaLMK UIVIbI-PE30HATOPA B BU/IE€ NPSIMOJIMHERHOIO CTEPXK-
HA C neTjed. MakcuMaJ/ibHas 4YyBCTBUTEJIBHOCTb NIPU U3MEPEHUU aMIJIUTYJHO-
YaCTOTHBIX XapaKTepPUCTUK CUTHa/a Ha PerucTpUpYIOIeM Nbe303JieMeHTe Ha-
osntonaerca npu 2950 kl'u. [IpoBeJieH YMC/IEHHBIH SKCIEPUMEHT MO U3Y4YEHHUIO
BJIMSIHUSA BSI3KOM CpeJibl HA U3MEHEHUE aMIIUTYAHO-4aCTOTHBIX XapaKTEePUCTHUK
KoJIeGaHUM HIVIbI-pe30HaTOpa Mbe303JIEKTPUYECKOTo MpeobpasoBaTesisi C y4ye-
TOM BeJIMYMHBI CUJIbl BA3KOTO TpeHUs. B kauyecTBe npuMepa UCN0/b30BaHbl BA3-
KHe CBOMCTBa BOJbI U IMIMIlepUHA. PacueThbl NpOBOAMINCE A/ [JBYX YKa3aHHbIX
npezie/IbHbIX Cy4aeB BSI3KOW CHJIbI, KOTOPble BKJ/IIOYAIOT UHTEPBaJ] U3MEHEHHUs
CUJIBl BSI3KOCTHU LieJIbHOM KPOBHU B Ipoliecce Koaryaauuu. [IokasaHo, 4TO MeTO[,
06J1aJlaeT JLOCTAaTOYHON YYBCTBUTEJBbHOCTBIO U, CJe[J0BaTeJbHO, TOYHOCTbIO, K
W3MEeHEeHUsIM BA3KOCTHU KPOBH U [IMHAMHMKe UX U3MEHEeHUH NIpY KOary/saLHuU.

KiawueBsblie cii0Ba: peoJsiorud, HEHbIOTOHOBCKAA }KUJKOCTb, KOAryJadnuda Lle.]'[bHOﬁ
KpOBH, YUC/IEHHOE MOJieJIMPOBaHW e, IMHAMUKA BA3KOCTH KPOBH.
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STUDY OF THE RELOGIOUS PROPERTIES OF TOTAL BLOOD, FROM THE
POINT OF VIEW OF PHYSICAL PRINCIPLES OF THE METHOD OF THE LOW-
FREQUENCY PIEZOELECTRIC THROMBOELAASTOGRAPHY (LPTEG)

0. Tarabrin, V. Demkin, S. Melnichuk, V. Udut, I. Tyutrin, O. Demkin, P. Tarabrin, D.
Volodychev

The article describes the physical basis of the low-frequency parameter of
piezotromboelastography for studying the viscous properties of blood and its
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use for the diagnosis of hemostatic potential. A mathematical model of ultrasonic
vibrations in a viscous fluid has been developed. The ARP-01M “Mednord”
piezotromboelastograph was used to conduct experiments on the modem of the
piezoelectric sensor and its applicability in measuring the dynamics of the viscous
properties of whole blood. It is shown that a piezoelectric sensor provides optimal
operation modes when a resonator needle is configured in the form of a straight
rod with a loop. The maximum sensitivity in measuring the amplitude-frequency
characteristics of a signal on a registered piezoelectric element is observed at 2950
kHz. A numerical experiment was conducted to study the effect of a viscous state on
the change in the amplitude-frequency characteristics of oscillations of the needle-
resonator of a piezoelectric transducer, taking into account the force of viscous
friction. As an example, the viscous properties of water and glycerin are used. The
calculations were carried out for the two specified limiting cases of viscous force,
which include the interval of change in the strength of the viscosity of whole blood
in the coagulation process. It is shown that the method has sufficient sensitivity
and, therefore, accuracy, to changes in blood viscosity and the dynamics of their
changes during coagulation.

Keywords: rheology, non-Newtonian fluid, whole blood coagulation, numerical
simulation, blood viscosity dynamics.

Bceryn. Enacrorpadis € ofHUM 3 OCHOBHUX A0JaTKiB 3HaHb Qi3uKHU AJia AiarHoc-
THUKU BJIACTUBOCTEN Ta MaToJ/IoTiil 6iosoriyHux TKaHUH i piguH. Enactporpadis Bu-
KOPUCTOBYETbCSA AJis AudepeHIiialii TKAHUH Ta PiJUH MO IX B’I3KONPY>KHUM BJIaCTHU-
BOCTSIM 33 /IOIIOMOT00 MeXaHIiYHOT0 BIIMBY Ta aHaJi3y AedpopMaliiii, OTPUMaHUX 3a
JLOIIOMOTr010 YIbTPa3ByKOBHUX JIiarHOCTUYHUX cKaHepiB a6o MPT-ckaHepiB.

3anpoBa/pKeHHd yJIbTPa3ByKOBOI eslacTorpadii B MeJUUHy NPAKTHUKY € JOCUTb HO-
BUM. Xoua JiarHoCTUYHe 06/1a/JHaHHSA Ma€ Cy4YacHi iHCTpyMeHTH i TexHOoJ10Tii, HoTeHIi-
aJl yIbTPa3ByKoOBoOi eslacTorpadii faseko He Bu4epnaHuil. Tomy Heo6xiHO NpOBOAUTH
nozasbili GyHAaMeHTaNbHI JocaimpKkeHHs QpisuUHUX npoleciB i MexaHi3MiB B3aeMoaii
YJIbTPa3ByKOBUX XBUJIb 3 6i0JIOrIYHMMU TKaHUHAMMU Ta piMHaMUY, fIKi JiekaThb B OCHOBI
MeTOZiB yJIbTPa3ByKoBoi eslacTorpadii [1].

OnHMM 3 HaWBaXX/IMBILIMX HANPAMKIB TaKUX JOC/Ii[KeHb € yJbTPa3ByKOBa eJac-
Torpacdis 3ropTaHHs LiJbHOI KpoBi [2,3]. 3ropTaHHs LiJbHOI KPOBi € HaJ3BUYalHO
CKJIaZHUM 6ioXiMiYHMM NpollecoM, IKUH 3aNyCKa€TbCs, KOJIU CyAUHHA CTiHKa abo
KJITUHU KPOBI MOLIKO/KYIOThCS, Ta NIPU3BOAUTD A0 NnoJjiMepusanii ¢ibpuny, sika cy-
MPOBO/XKYETHCS YTBOPEHHSIM 3TYCTKY, IKMI 3yIIHHAE KpoBoTedy. Po3lafiu 3ropTaHHA
KpOBi Ha/;3BU4aiiHO He6e3IeyHi i MOXXyTh NPU3BECTH [0 KPOBOTEYi, TpPOMO03y Ta J10
iHIIMX JIeTaJIbHUX YCKJIaJHEHb, 10 POOUTb AOC/i[>KeHHs1 3rOpTaHHs KPOBi OJHUM 3
rOJIOBHUX NPiOPUTETIB NPUKIaAHUX 3a4a4 Y ¢i3ulli 6io/IoriyHUX cucTeM.

Ha cboropHimHiil fleHb JoCaifHUKAM HaJlaHUM LHUPOKUHM CIIEKTP MeTOAiB aMijio-
JIiITUYHOTO Ta iMyHOEepPMEeHTHOT0 aHali3y AJisl OL[iHKU peryJsLii arperaTHOro cTaHy
kpoBi (PACK). IIpoTe, o6MexxeHH Aiana3oH LUX MeTOAiB BUKOPHUCTOBYETLCS B 3BU-
yalHil KJiHIYHIA npakTuli (AaKTUBOBAHUM YaCTKOBHUUM 4Yac TPOMOOIJIACTUHY, 4ac
NpOTPOMOiHY, 4ac TpoMbiHy, ¢pibpuHOreH, po3uMHHI MOHOMepHi KoMiiekcu ¢ibpu-
Hy, D-numepu). AMifosliTUYHa TexHiKa Hece iHpopMalilo IPo aKTUBHICTb pepMeHTY,
iMmyHodepMeHTHI aHani3n HecyTb iHdoOpMalilo Npo KiAbKicTh GepMeHTY, a TexHiKa
3ropTaHHs XapaKTepU3ye MBUKICTb B3aEMOJIi Mk JleAKMMHU pepMeHTaMH B YMOBaxX
BIJHOCHO CTaHZAapTU30BaHOI aKTUBaLil. 3pO3yMiso, 110 KYMYJATHBHI pe3yJbTaTH,
PO3KH/AaHi 10 BUMipIOBaHHIO, 1al0Th JIMlIe NPUOJN3HY XapaKTepHUCTUKY reMOCTaTHy-

Clinical Anesthesiology & Intensive Care, N2 1 (13), 2019 3 m



HOro noTeHIjiany. Po3mupeHHs apceHaly METOAUK (OL[iHKA MPOAYIEHTIB €HI0TEiIOo,
BU3HA4YeHH PiBHA psAAy GaKTopiB 3ropTaHHs KPOBi), MiJiBUILLEHHS AiarHOCTUYHOT LiH-
HOCTI, He [103BOJIsIE BUK/IIOUYUTH pparMeHTaliio ysABJAEHb PO NpoLec Ta He Jiae Iijic-
Horo norngany Ha cucreMmy PACK.

[IpaBuJibHA IJIMHHICTB KPOBI JOCATAETHCS «3YCUIISIMU» F€MOCTAaTUYHOI'O NOTEHLLi-
asy (TIT) kpoBi B 3asexxHOCTI Bif iBUAKOCTI 3cyBY (/iHiAHOI Ta HesiHIKHOT IBUAKOCTI
KPOBOTOKY) B 06J1aCTSIX KpDOBOTOKY. TakMM 4MHOM, iHpopMallisi Npo «IIUHHICTb» Kpo-
Bi (11 B's13k0CTi) Ma€e oco6MBe 3HaueHHsl. HasiBHi iHCTpyMeHTH 4151 OL[iHKH B’SI3KOCTI
LisbHOI KpoBi (kamissApHi Ta poTaniiiHi BickosuMeTpH i T.2.) A03BOJISAITh IPOBOJUTH
BUMipIOBaHHSA TUIbKH Ha I cTabis1i30BaHUX 3pa3Kax, 1[0 CIIOTBOPIOE iHpopmMallito.

Benvke 3HaueHHsI Ma€ TOW QakT, 1[0 OLiHKA reMOCTa3y MeTOJaMU Koary/suii Bu-
Marae npo6oniziroroBku 6iomMaTepiany (cTabisnizanis uisbHOI KpoBi, GpakiioHyBaHHS
KpOBIi, IOBTOpHe 3BalHiHHA i T. /1.), @ OLliHKa CUCTEMHU 6a3yeThbCs Ha aHaJi3i Il koMmo-
HEeHTIB, 1110 cIoTBOPIOE LisicHy ocHoBY PACK. [4-6,7].

ToMy Bifipo/>KeHHS «I/106aJbHUX» TECTIB KOAry/sALilHOro aHali3y 1isbHOI KpOBi,
Akl MaOTh GyHAaMeHTa/IbHI IepeBary, He BUIIa/IKOBeE:

po6oTa 3 nisicHow KpoB'w (mo4yaTok aHasidy Bifipasy mic/is 360py) i3 3pa3kom, 1110
MiCTUTB aJliKBOTH BChOTO, 1[0 € IPHUCYTHIM B KPOBOTOIIi Iif] yac 3a60py KpoBi (mpoay-
LIEHTH eH/j0TeJ1it0, GaKTOpH 3ropTaHHsA KpoBi, iHribiTopu / akTUBaTOpH reMocTasy Ta
$i6prHOII3Y, /iKY i T. A.) Ta BIVIMBA€E Ha MPOLeC KOAryJsii;

peecTpaLisa npouecy KoaryJdinii B yMOBaxX CTaHAAPTU30BaHOI KOHTAKTHOI aKTHBa-
1ii Ta rpadiuHe Bigo6parkeHHsS HOTr0 XapaKTEPUCTUK 3 TUTAaHb 3MiHU B’SI3KUX BJIACTH-
BOCTeH KpOBi IIpH 3MiHi Il arperaTHOro CTaHy.

MeTox Hu3bKOYacTOTHOI M'e30TpoMboenactorpadii (HIITEL) mMoxe cayxuTu num
LiJIIM Ta JO3BOJISIE IPOBOAYTH KOMILJIEKCHY OL[IHKY CTaHy e MOCTaTUYHOI'O IOTeHia-
JIy ILJISIXOM BUMipIOBaHHS AUHAMIKHM B'I3KOCTI LliJIbHOI KpoBi B nporeci koaryusanii [8].

MeTo 6a3yeThbCs Ha 3aJI€XKHOCTI B'I3KOCTI KpOBi Bifi xapakTepy kackazgy ¢pepmeH-
TAaTUBHUX peakliil nosimMepusanii ¢pi6puHy Ha Bcix eTamax 3roptaHHs kposi [9,10].
TakuM 4YMHOM, B IIbOMY METO/i PEECTPYEThCA 3MiHa ONOPY LiJbHOI KPOBI BUMYILIEHUM
KOJINBAHHSIM TOJIKU-PEe30HaTOpa, 1[0 Bijo6pakae 3MiHy arperaTHOro CTaHy KpoBi B
yaci. BumiproBaHHA AMHaMIKHA arperaTHOro CTaHy KpOBI NPU3BOJAATH O KPUBOI iH-
TerpaTUBHOIrO CTaHy MOBHOTO IUKJY KOaryJsuii, TO6TO 3a/JeXHOCTi BiJ| yacy amIui-
TYJHO-4aCTOTHOI XapaKTePUCTUKU KOJIMBaHb I0JIYaCcTOr0 Pe30HATOpPa, PEECTPYEMUX
m'e3ofaTyrkoM [8]. AHaui3 pe3ysibTaTiB BUMipIOBaHb B XapaKTepHi MOMEHTH 4acy Mo-
JiMepusarnii ¢i6puHy J03BOJISIE LIBUKO OI[iIHUTU TeMOCTAaTUYHUN OTEHI[iaJ KpoBi Ta
BUABUTHU NOPYLIEHHA B CUCTEMI 3TOPTaHHA KPOBI.

HeposlikoM 1ibOTO MeTOAY € MpobJieMa 3HaXOPKeHHs BiIMOBiHOCTI Mk eKcriepu-
MEeHTa/IbHUMHU JaHUMH, OTPUMAHUMHU [IPU BUMIPIOBaHHI LUKJy FeMOKoaryJauii, ta
MEeBHOM CTAZi€0 KacKkaZy GepMeHTAaTUBHUX PeaKIlii, BU3HAYAIOUHX arperaTHUM CTaH
KpoBi Ta ii B'A3KicTb. lle moB’si3aHO 3 TUM, 1[0, X04a OpraHisallis CUCTEMHU 3rOPTaHHSA
KpoBi B JaHMI 4Yac Zj06pe BUBYEHA, BOHA He BiZjo6pakae MOBHOTO PO3YMiHHS MPHUH-
uuniB Ta MexaHi3MiB peryasuii cucremu PACK [10]. Po3po6JieHi MaTeMaTu4Hi Mogeti
MPOILIEeCiB 3ropTaHHs KPOBi 6a3y0ThCs HA CHPOLIeHUX NpUNyLieHHAX. KpiM Toro, iX pe-
3yJIbTaTH B 3HAUHIN Mipi cynepeyaTb O4WH OJJHOMY B 3aJIEXKHOCTI BiJ] TOrO, fIKi peakuii
Oy/1u BKJIFOUEHi B Taki Moaesti. Citifi TakoX 3a3HAYUTH, 1110, 33 PiAKICHUMY BUHATKAMH,
TaKi MoJieJli He TeCTYBa/IMC B eKCIIepUMEeHTax 110 OLiHIi reMocTasy.
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Tomy faHe fociifxeHHs cIpsiMOBaHe Ha PO3po0OKy Gpi3sMYHUX NPUHLUIIB Ta CTBO-
peHHs MaTeMaTHU4YHOI MoJeJli yJIbTpa3ByYKOBUX KOJIMBaHb B LIJIbHIN KPOBI, 3acTOCOBA-
HOI 10 MeTOY HU3bKOYaCTOTHOI Me30TpoMboesiacTorpadii [8].

Anapartypa Ta ajJrOpuTM JiarHOCTMKHM reMocTasy KpoOBi 3 BUKOPHMCTaHHAM
MeToJy HM3bK04YacTOTHOI nm'esorpomb6oenacrorpadii (HIITEI). B po6oTi [8] Ha-
BeJIeHO OIKC JIiarHOCTUYHOT0 06JIaZlHAHHS Ta MporpamMHoro 3abe3neyedHHs APII-01M
«MegHOpA» A/l OLiHKU reMOCTaTUYHOr0 MOTeHIiany KpoBi. BiH mpaioe Ha OCHOBI
peecTpaLii 3MiH oIopy AOC/iAKYBaHOT0 Cepej0BUILA pe30HAaHCHUM KOJIMBAaHHAM TOJI-
KH-pe30HaTopa. AnapaTHO-NPOrpaMHUK KOMILJIEKC MPU3HAYeHUN JJis AOC/iPKEHHSA
3ropTaHHs LiJIbHOI KPOBI Ta OL[iHKHY 3MiH B’SI3KUX BJIACTUBOCTEMN 3TyCTKY MPH MOJIiMe-
pu3auii ¢pi6puHy i yTBOpEHHI NoNepeyHUX Mi>XKMOJIEKY/ISIPHUX 3B’A3KiB, HOro peTpak-
Lil i mojaipLIOMY JIi3UCI.

[IpucTpiéi peecTpye 3MiHM ONOpPY KPOBi pe30HAHCHUM KOJIMBAaHHAM TOJIKHA-pe30-
HaTOPa, 3aKPIiNJIEHOr0 Ha T€30eJIEKTPUIHOMY eJIEMEHTI, IKUH SABJISIE COGO0I0 JIATYHHY
OCHOBY, ITOKPUTY M'€30KEPaMiyHUM LIAPOM Ta PO3/iJieHy Ha ABa KPYIJIUX CEIMEHTAa,
a Ipyrui KiHellb 3aHYPIOIOTh B KIOBETY 3a ZIONIOMOTO KpOBi nanieHTa (MasoHOK 1).
['onka-pe3oHaTOp BUrHYTa NOCEPEAUHI Y BUTJIAAI EeTII.

YacToTa KOJIMBaHb rOJIKM-pe30HaTOpa B IOBITPI Ta piAUHI NIATPUMYETHCH OLHAKO-
BOM0. PisHMIIA MK aMIUTiTylaMU KOJIMBaHb B MOBITpI Ta PiiMHI € KOPUCHUM CUTHAJIOM.
EjleKTpoMexaHIYHUM IIJIAX KOHTPOJIIOETHCH BUMIPIOBAJIBHOK CXeMOI0 MPUCTPOIO, |
BCe 064YMC/IEHHS, BUBe/leHHs rpadikiB Ta mapaMeTpiB, a TAKO po60Ta KOMIIJIEKCY BU-
KOHYIOTbCSl KOMIT'IOTEPOM 3 BUKOPHCTAHHSM Clieljia/li30BaHOr0 KOMII'IOTEPHOTO MpPo-
rpamHoro 3a6esnedeHHst ICS GEMO-3.

B ocHoBy aHasi3y rpadiunoro 3o06paxendss HIITEl moksameHi 3MiHM BigHOCHMX
3HaYeHb B'A3KOCTI KPOBi (4, ), AKi BiA6yBarOThCsA iJ] Yac KOaryJIsil, 3a nepiof «IOLUIKO-
JDKEHHS CYAJMHHOI CTIHKY BEHU JJ151 B3ATTS NPOOHU KPOBi — JOCATHEHHSI MaKCUMaJIbHOI
LIiIJIBHOCTI 3TYCTKY B NpolLieci Horo nojiMepusauii Ta peTpakuii». luHaMika gocaimxy-
BaHOr0 NpoLecy — nepexis KpoBi B IpoLeci Koary/sLii 3 piiIKoro cTaHy B TBepA0-eJiac-
TUYHUH — BU3HAYAETHCA 3MiHAMM arperaTHOI0 CTaHy KPOBI Ta PEECTPYETHCA Y BUIVIA-
Ai interposanoi kpusoi HIITET, koxkHa To4yKa siKkoi (A,) BU3HA4a€EThCA CTAHOM CHCTEMU
B KOHKPETHMH MOMEHT Yacy A0C/TipKeHHs (t).

Ha mantoHKy 2 npefgcrtaBieHdd rpadik 3min arperatHoro craHy kposi (HIITED)
3/10pOBOro JOOPOBOJIBIIS, HA IKOMY I10 OCi OpAMHAT OLIHIOEThCS aMILIiTYAa A focii-
JDKYBAHOTO MPOIeCy B BiIHOCHUX OAMHMIAX, @ 10 OCi aGCIUC — Yac AOCTiPKeHHS t B
xBUIMHAX [11].

Man. 1. CTpyKTypHO-BMMipiOBanbHa Cxema = ° ¢
HM3bKOYaACTOTHOro Me3oTpomboenactorpada API-

01M «MepHopa»: 7 5

1 - reHepaTop iMNyNbCiB; 2 — ME303NEKTPUUHUIA

[aTumK; 3 - BUXiQHMI OonepauiiHuii nigcMnoBay; .

4 - iHdopmauiiHo-koMnloTepHa cuctema «IKC
TEMO-3»; 5 - BUMiptoBanbHa KioBeTa;
6 - TepMoCTaT; 7 - KPOB.
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f / Man. 2. Moka3sHuku HIMTET winbHoi KpoBi
5 i 30,0pOBOro f,06pOBONbLSA:
< A/ (AO-A5) — amnnityna HMTEN Ha eTanax
400 A?/ (hopMyBaHHS NonepeyHo3WwmnToro QibpuHy;
Aal ; A6 - amnnityna Ha 10-# xBUAKUHI nisucy
200/A 3rycTkys; (t,—t,) — TAMYacoBi iHTepBau
] etanie GibpuHoreHesy; (t,) - Touka
XENIOBaHHS (4ac 3ropTaHHs Kposi); MA —
fooltr &2 15 10 20% 530 40%  Lmum  makcumanbHa WinbHicTb 3ryCTKy.

[Ipu BUMiprOBaHHI pEECTPYIOTHCS Ta BA3SHAYAIOThCSl HACTYTHI NapaMeTpu: A, - 1o-
YaTKOBE 3HaYeHHs aMILIITYyAU B MOMEHT 4Yacy t, B BiJHOCHUX OJUHMIAX; t, — TIEPiOf
peakuii (4ac Bif moyaTKy AOCHiJKEHHSA [0 AOCATHEHHsS] MAaKCUMaJbHOTO 3HMXKEHHS
aMIUIITYu A ,); t, - Yac JOCATHEHHS aMIUITY AU A ; A, - 3611bIeHHsA aMIIiTyAu Ha 100
BifIH. 0f1 .; t, — Yac 3TOPTaHHA KPOBi (TOYKa )Ke/II0BaHHs1), BUSHAYAETHCSI aBTOMATUYHO
[Py BUMIPIOBaHHI TaHIeHCa KyTa Haxu/y KpuBoi Ha 50%; A, BeJMYMHA aMILITYAU
B TOYIIi KeJIIOBaHHS; A, — 3HaUYeHHs aMIUTiTyiu Yepe3 10 xB. mic/iA JOCATHEHHA TOY-
KM eJII0BaHHs; ¢, 4Yac JOCATHEHHs MaKCUMaJibHOI aMIuliTyau (A,) (yac popmyBaHHs
Gi6pUH-TPOMOOIUTAPHOI CTPYKTYPHU 3TYCTKY); A, — 3HaYeHHs aMIUIiTYAu 4yepe3 10
XB. Mic/1s1 JOCATHEHHS] MaKCUMaJIbHOI aMILIiTyA4. 3a BKa3aHUMU Ha Mail. 2 ¢opmya-
MU pO3PaXOBYIOTbCA HACTYINHI MapaMeTpH B BiJiH. OJ.: MOYATKOBUM eTan Koaryasuii
- iHTeHCcuBHIicTb KOHTaKTHOI kKoarynsaunii (IKK); koHcTanTa TpoM6iHOBOI aKTHBHOCTI
(KTA); inTeHcuBHicTb KoaryasauiiiHoro gpaiBy (IK/); iHTeHcUBHicTh mosiMepusanii
aryctky (I13); koedinieHT cymapHoi npoTtusropratoyoi akTuBHocTi (KCIIA); iHTeH-
CUBHIcTb peTpakuii i s1izucy 3ryctky (IP/13); MakcuManbHa aMmmiaityga 3ryctky (MA).

3acTocyBaHHA anapaTHO-nporpamMmHoro komiiekcy APII-01M «MegHopza» B pisHUX
KJiHIYHUX cuTyanisx [5,7,12-16] nokasaso ioro nepeBaru cepe fiarHOCTUYHUX NIPU-
JaziB B ranysi Tpomb6oenactorpadii B oLiHIi reMOCTaTUYHOTO OTEHLiaIy.

[Ipoueaypa oLiHKM reMOCTaTUYHOTO NOTEeHIia/ly nepeAbdayae NpoBeJeHHs JOCTi-
JDKeHHs B pexxuMi «point-of-care test», 1110 BU3HAYAETbHCS TEXHIKOIO AOC/iI>)KeHHS: iH-
TepBaJl Mi>k 3a60pOM KpOBi Ta IPUMIilLleHHAM Ii B BUMipIOBa/JIbHY KIOBETY He IOBUHEH
nepeBuiyBaTu 15-25 c. [Ipolec 3ropTaHHs peecTpyeTbCs B Npobi niabHOI KpoBi, B
npoo6i, sska MiCTUTb ileHTUYHI IIMpPKYJII01040i KPOBi KOHLIEHTpaLii NpoAyKTiB eHJ0Te-
Jli1o, Mpo- i aHTUKOATY/JIIHTHUX CYyOCTPATiB Ta HaBiTh JiiKapCbKUX 3ac06iB, 10 HaAil-
LIJIU B CHCTEMHUU KpoBOTiK. ToMy Joci/pkeHHS TeMOCTaTUYHOI0 NOTeHLialy JaHUM
MeTO/I0M MaKCHMaJIbHO HabJIMKeHe JI0 in vivo AOoCiAKeHHS.

BA3KOCTHO-NPY>KHI BJIaCTUBOCTI KPOBI. [Ipoliec 3ropTaHHA KpOBi CyNpOBOKY-
€TbCA KackaZoM depMeHTAaTUBHUX peaklii: Bif akTuBalii TpoMOiHY 0 YTBOpEHHS
$i6pUHOBOro 3rycTKYy, 110 NPU3BOAATH [0 3MiHU ii peoJsioriYyHUX BJIACTUBOCTEH Ta
arperaTHoOro CTaHy BiJ piJKoro 10 B’I3KONPYKHOTO TBeporo ctaHy. [lonioHa mose-
JliHKa CUCTEMU 3rOpTaHHS KPOBIi J06pe ONUCYETHCA PillleHHSIMU TUIY PYXOMOi XBUJIi
B CHUCTeMi piBHsAHb peaklis - Judy3isa Ha KoHUeHTpalil ¢akTopiB KpoBi, AKi 6epyTh
y4acTb B Kackajli peakuiil sroptaHHs [18].
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LlimicHa KpoB BOJIOAIE JABOMa OCHOBHHMMH pPEOJIOTIYHMMH BJIACTUBOCTSAMU —
B’AI3KICTIO Ta MJIACTUYHICTIO ¥, OTKe, BIAHOCUTBCA 0 KJIaCy HEHBIOTOHIBCHKHUX PiiUH.
Peosioriuni BiiacTUBOCTI KpOBIi 3a/1eXKaThb Bif psagy dakTopiB: KoHIeHTpalil opMeHUX
eJIeMeHTIB KpOBI Ta ixX arperaliiHuX NOKa3HUKIB, CKJaAy IJIa3MH 1 Ii IpoCTOPOBOro
pO3MoAiny, KIHETUYHUX XapaKTePUCTHUK KPOBOTOKY, LIBUAKOCTI NPYKHUX AedopMariiit
3CyBY, 30BHIIIHIX YAHHUKIB; IPUYOMY Pi3HI YUHHHUKU MOXKYTb HaJaBaTH B3aEMHUU
BIJIUB Ha ix BesinunHy. TaKUM YMHOM, KPOB € 6araTopa3HoI0 Ta reTepOreHHO JUC-
MEePCHOI0 CUCTEMOIO TA BiIHOCUTHCS A0 HEJIHIMHO-B I3KO-IJIACTUYHUM CEPEeIOBUIIIAM
[19,20]. OTxe, B’A3KicThb KpPOBi Oy/ie BU3HAYATHCA TUMH YMOBaMH i pakTOpaMy, B IKUX
KpOB 3HAXOAUTbCS B JAHUM MOMEHT 4acy Ta B JaHOMY MicIii o6cary.

[IpocTOpoBO-4YacOBUM PO3MOAIN B'SI3KOCTI KPOBi XapaKTepU3YETbCS JUHAMIYHOIO
BEJIMYMHOIO KoedillieHTa BHYTPilIHbOTO TepTA (apparent viscosity) n (nt). IctoTHa 3a-
JIXHICTh B'I3KOCTi Bif BHYTpilIHIX Ta 30BHilHIX pakTopiB Bifjobpakae MPUHLUINOBI
BIAMIHHOCTI ¥y BUJjax Tedii KpoBi Ta KIHETUKHU Ii CTaHy ¥ BiZIOBiAHO MOPOKYE pi3HO-
MaHITHICTb peoJIOTiYHUX MogeJiel KpoBi [9,21]. DeHoMeHoJIOTIUHI MoJIe/1i 3BOJATHCS A0
BiZIMOBiJHMUX PeoJIOTIYHUX PiBHSHB, 110 BU3HAYAIOTh QYHKI[IOHAIBbHY 3aJIEXKHICTh MiXK
JUHAMIYHOI0 B'I3KICTIO 1), HANIPYTOI0 T Ta WBHUAKICTIO Aedopmarii 3cyBy Y. Bibmicts
iCHyI04MX PEOoJIOTIYHHX MOZesiell MOXKHA BUBECTH 3 GEHOMEHOJIOT{YHOr0 PiBHAHHS:

=ty 0"y (1)

Jie To - MakCHMaJlbHe HAaIpyra 3CyBY, MiJ6UPaK0Yy BeJIMYMHY OKa3HUKIB m in 3
nopiBHAHHSA 3 ekcnepuMeHTOM [20].

[HIK# BUJ piBHAHHSA HanmiBeMNipU4HOI peoJioriyHoi Mojiesli, Ma€e BUTJIS/L:

n=mn,+My-n,) f(¥)
F@=1 @ 7-0) (2)
7@)=0 (if y>=)

Aemn,i M, BiANOBiAaKOTbL B'A3KOCTI KPoBinpu y—0 i ¥ —> .

B maHui 4yac icHye 6e3J1i4 peoJIoTiYHUX MoJesieH, sKi Bilo6pakaroTh GyHAaMeH-
TaJIbHI BiMIHHOCTI B TUNIaX KPOBOTOKY B 3aJIEKHOCTI BiJl BHYTPIillIHIX Ta 30BHIlIHIX
dakTopiB. Mozgesnb Quemada [22] BUKOpUCTOBYBaJacs AJs OLiHKY BIUIMBY IIMX (ak-
TOpiB Ha 3MiHU KoedillieHTa B'A3KOCTI. Mojiesib BpaxoBy€e reMaTOKpPUT H,:

1_lk0 +koc V’Y/‘YC
2 1+47/v.

Noxasuukun, y, k, ko fgani B [22].

Po3paxyHok koedinjieHTa frHaMidHOI B'A3K0CTi 32 ¢popmysoro (3) B HALIOMy BHU-
najKy B Aiana3oHi mBuakocted 0-25 cM/c mokasye NpaBU/IbHY BiJINOBiAHICTD pe3yJib-
TaTiB PO3PaXyHKY Ta eKCIIEPUMEHTAJbHUX AaHUX [23].

AHauli3 HalKUX eKCIePUMEHTANbHUX JaHUX Ta PO3PaxyHKiB, IpoBeJieHNX B [23,24],
MIOKA3YE, 1110 TPUIMHOI0 MOMITHUX PO36iXKHOCTEHN B pe3ysibTaTax MoXe 6yTH 3MiHa cTa-
HY KPOBI IliJ{ 4ac eKClIepuMeHTY, BUKJIMKaHa 3MiHaMHW BHYTPIIIHIX i 30BHIIIHIX YUHHU-
kiB. TaknM 4YMHOM, HEO6XiAHO BUOPATH BiZOBiJHY PEOJIOTIYHY MO/I€Jib, IKa BPAXOBYE

-2
n=n, H, (3)
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3MiHU B arperaTHOMY CTaHi KpOBi IpY NpoBeieHHI pO3paxyHKIB JJid ONUCY [IEBHOI Ki-
HeMaTUYHOI CXeMHU eKCIIEpUMEHTY Ta MOJeJII0BaHHA IPOoLeCcy reMOoKoary/suil.

MaTremaTH4He MOJE/TIOBAHHA MNM'€30€JIeKTPMYHOTO AAaTYMKa B'SIBKOCTI KPOBI.
ExcrniepuMeHTa/lbHEe CIIOCTEPEXXEeHHS MNpOoLecy eMOKoaryJasuil LiJIbHOI KpoBi MeTo-
JIOM HH3bKOYaCTOTHOI me30TpoM6GoesacTorpadii [103BOJISE ONMEPATUBHO OI[iHIOBATH
reMOCTaTUYHUN MOTEeHIlia/ JIIOJUHU 3 MeTO NPOQIJIAKTUKH Ta Teparii TpoM6o-Te-
MOpariyHux yCKJaJHeHb, 0 € aKTyaJIbHUM 3aBJaHHAM Cy4acHoOl MeJULMHU. MeTon
3aCHOBAHMM Ha BHMMIpPIOBAHHI aMIIITYAHO-4aCTOTHUX XapaKTEPUCTHUK eJIeKTPUYHOIO
CUTHaJly JAaT4YMKa YJIbTPa3ByKOBUX KOJIMBaHb MeTaseBol FOJIKU-Pe30HATOPa, 3aHyPEHOl
B KIOBETY 3 LIiJIICHOIO KPOB'10, ANHAMiKa arperaTHOro CTaHy sIKOi BU3SHAYAEThLCsI MPOIie-
caMH Koarysauil. 3MiHa aMIIiTYAHO-4aCTOTHUX XapaKTEePUCTUK 3aJIeXKUTh BiJl JUHaMI-
KM B'I3KUX BJIacTHUBOCTeHN KpoBi. [l po3yMiHHA Pi3WYHUX NPUHLUMIB Ta MeXaHi3MiB
BIIMBY GioXiMi4HUX MpOIECiB, 1110 Bi/0YBalOThCA B KackaZi pepMeHTaTUBHUX peakLii
3ropTaHHs KpoBi Ha ii B'I3KiCTb, a, 0T2Ke, | Ha 3MiHY aMIIITYAHO-4aCTOTHHUX XapaKTepHCc-
THK IT'€30€JIEKTPUYHOr0 JaTYMKa HAMU NTPOBEe/IeHO KiIbKiCHUN eKCIIEPUMEHT Ha OCHOBI
MaTeMaTU4YHOI MO/iesli KOJIMBaHb 'OJIKU-Pe30HATOPA Y B'I3KOMY CEpeIOBUIL.

Buj m'e30e/IeKTPUYHOTO JaTYMKA MPeJCTaBJAeHUN Ha MalwHKy 3. [ Mozeo-
BaHHSA POOOTH M'€30€JIEKTPUYHOTrO JaTYMKa Ta BU3HAYEHHS ONTHMAJbHOTO PEXUMY
Woro po6oTu BubpaHi /Bl koHdiryparii rosku-pesoHaTopa: y BUIJISAAI NPAMOJIiHIHHO-
r'o CTep>KHS MaJIIOHOK 3 (@) Ta CTep>KHs 3 NPSIMOKYTHOIO NeTJIel0 MatoHOK 3 (6).

Ha nux mManoHKax nudpaMu no3HayeHi HaCcTynHi eeMeHTH: 1 — LUJIIHAPUYIHUE cTa-
sieBuit (UNS S30400) ctepxeHb JoBxUHOIO 2 cM; 2 — iaTyHHe (UNS C26000) kinbue Buco-
Toto 0.06 cm, mupuHoto 0.08 cm i 30BHIiNIHIM paziycom 2 cm; 3 - statyHHUN (UNS C26000)
JUCK pajiiycoM 2 cM i ToBuuHOW 0.04 cM; 4, 5 - me30eIeKTPUYHI HaIiBKPYTJI MJIACTUHH,
BUKOHaHI 3 TUTaHy 6apito paziycoM 1.5 cM Ta ToBiuHow 0.02 cM™; 6, 7, 8, 9 — nuaiHApuyHi
JAinssHku ctasneBoro (UNS S30400) cTep»kHs 3 NPSMOKYTHOMO NeTJelo JoBxuHOW 1, 0.8,
0.251 2 cm, BigmoBigHo. Paziyc ctep:xHs 1 Ta enieMeHTiB e 6, 7, 8, 9 nopiBHioe 0.04 cM.
Ochb z cipssMOBaHa B3/10BX cTep:xHA. [IpAMOKyTHa NeT/i po3MillieHa B JIOILKHI XZ, a pO3-
pi3 Mik me30e/IeKTPUKAMU BUKOHAHUH NepreHUKYJISPHO 1l MJIOLHHI.

Ha onuH 3 m'e30es1eKTPUKIB (Jasli — reHepaTop) NOAAETHCA HANPYTa, siKa 3MiHIOETh-
cs1 3a rTapMOHIMHUM 3aKoHOM. [lif Aiero wiel Hanpyru m'e3oe/IeKTPUK 3AIHCHIOE Mexa-
HIYHi KOJIMBaHH4, AKi lepealoThbCAd Ha YaCTUHY JIATYHHOTO AMCKA MiJf HUM i JaJji Ha
CTepeHb, HIXKHS YaCTHHA IKOTO MO>Ke 3aHYPIOBATUCH B B'I3KY cepely. TakKUM 4YMHOM,
roJIKa-pe30HaTop YTBOPIOE NMPYKHO-AepOPMY0Uy MeXaHI4HY CUCTEeMY, pO3TallOBaHY
i/ Ai€f0 30BHIIIHBOI MEPIOAUYHOT CUJIH TA CUJIU B’A3KOr0 TepTs. MexaHiuHi KOJIMBaH-
HSl CTEPXKHS NPU3BOAATD [0 AedopMauii iHII0I YyacTUHUM JIaTYHHOI JIACTUHHY, ¥ fauti
iHIIOrO M'e30€/IeKTPUKA (Jlasli — peecTpaTop), AIKUHM 3HAXOAUTHCS 3BEpXY L€l YaCTUHU
JlaTyHHOI I1acTUHM. Ll yacTHHA JIaTyHHOI MJIACTUHU 3 M'€30€/JIeKTPUKOM YTBOPIO-

a & 4'//_E'-—----"" o 3 & > “/.E_._-—-" , Man. 3. 1 - unniHapu4HUi CTepKeHb;
z | 2 - | 2 - NpsAAMOKYTHW 06ia; 3 - J:IaTyHHMVI
o e &8 '_':::'T AMCK; 4,5 - Me30eNeKTPUYHI
-{ 5 7 Hal'lI.BprI'J'II .I'IJ'I.aCTVIHVI; 6,7,8,9 -
: l s 1 LUMNIHAPUYHI LINSHKKU CTEPXKHS 3
—y | NPAMOKYTHUM NAieyeM.
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I0Thb PEECTPYIOUY CHUCTeMY, iKa GOPMYE eJeKTPUIHUU
CUTHAJI — Bi/IT'YK Ha 30BHILIHIN BIJIUB 3 GOKY CTEp KHS.
AMIUIITYAHO-4YaCTOTHI XapaKTepPUCTUKH BHHUKAKYOTO
eJIEKTPUYHOT'0 CUTHAJIY B II'€30€e/IEKTPHKA 3aJ1eXKaTh Bif
BeJIMYMHU Ta BUAY Jedopmanii cTepxHs.

Junsa nocnimxenHs Bugy gedopmauii cTepxHs Ta Be-
JIMYMHU peaklil peecTpyruol CUCTEMU PO3POGJIEHO
MaTeMaTH4YHy MOJeJib I'€30eJIEKTPUYHOTO JaT4yuKa. B
OCHOBY MO/JeJ1i [IOKJIaZieHi piIBHAHHSA pyXy MaTepiaJbHOI
TOYKHU MpyKHO-JepopMoBaHoro Tina [25] ski onucy-
I0Th JUHAMIKYy MeXaHi4YHOro 3MillleHHs € i oro 3B’A30K  Man. 4. CiTka MeTofy CKiHYeHHMX

3 TeH30poM AedopMatliit Komu - I'puna &: enemeHTis
0% 2
p— Vo=t
or? (4)

s:%(ViH—(Vﬁ)T )
Jle G - Hanpyra, f - AedopMylodasi CUJIa, p - UiILHICTb Cepe/IoBUINA.

Juis BupileHHs 3aBJaHHA OyAyBaJsiacs CiTKa KiHLEBUX eJIeMEeHTIB, IpeJCcTaBIeHa
Ha MaJ/IloHKY 4. JIIHIHHUKA po3Mip CITKOBUX eJIeMeHTIB A1 cTep>H4 cTaHOBUB 0.04 cm,
1S 061y Ta nepudepiiiHoi yacTuHU aucka - 0.25 cm, a5 mwesoenektpuka - 0.02 cm.

EneMeHTH '€30€/IEKTPUYHOTO AaTYMKa HA MATIOHKY 3 BUKOHAHI 3 TaKUX MaTepia-
JIiB: TOJIKQ-pE30HATOP — CTaJlb, [UCK Ta 06i/] - JIATYHb, II'€30€JIEKTPUK — TUTAHAT Oapiro.

[Ipu po3paxyHKax /151 BEPXHBOI MOBEPXHI MTbe30eJIEKTPHKA Ta HUXKHBOI YaCTHHH 06iy
BUKOPHUCTOBYBa/KCA rpaHu4Hi ymosu u = (. Ha me3oe/ieMeHT-reHepaTop nojaBaiaca Ha-
npyra amiutityzoro 10 B, sika 3MiHIOETBCS 32 rapMOHIHHUM 3aKOHOM BUAY: 10 - sin (2+m +v - £),
Jle V — 4acToTa, t — 4yac. Po3paxyHKH MPOBOJAUINCS 3 KPOKOM 110 yacy 6t<107° c.

Pe3ysibTaTH 4yMce/IbHUX PO3paxyHKiB. Ha manoHKy 5 (a) mpejcraBieHUH BUJ
pO3paxoBaHUX 3CYyBiB NPAMOJIIHINHOIO CTEPXKHSA IPU CTAJINX KOJIMBAHHAX JJ19 BOX MO-
MeHTIB 4acy (9.82 mc and 10 mMc), ki Bijo6pakaroTh XapaKTep KOJUBAHb P YaCTOTI
nJonyctumoi cuiu v = 2700 ', BizmoBiiHOI 10 pe30HAHCY JaHOTO THUITY IT'€30€/IeMeHTa.

Ha manrouky 5 (6) npeacTaB/ieHUH BUA TPAeKTOPii HUKHBbOTO KiHIISL CTEPXKHS, /e
Dx i Dz - ropu3oHTa/IbHe Ta BepTUKaJIbHe 3MillleHHA KiHIA CTeP>KHA 3 N10JIOXKEHHA PiB-
HOBaru. Ik BUJHO 3 LIbOT0 Ma/IIOHKA TPA€EKTOPiA Ma€ CKJaAHUU BUA. MaKkcHMalbHe
3MillleHHs KiHLF FOJIKA-pe30HaTopa 3 M0JIOKEeHHS PiBHOBAru y3/J0BX BepTHUKaJIbHOI
oci He nepesuinye Dz=4x10-8 cM, 10 MOXKHA MOPIBHATH 3 BeJUYMHOIO Aedopmarii
JIATYHHOTO JYCKa MiJj MeXaHIYHUM BIJINBOM IT€30€JeKTPHUKA. 3CYyB y3/10B rOPU30H-
TaJbHOT'0 HANPSMKY DX Ha YOTHPH NOPsAAKU Oinblue Hixk Dz, 1m0 06yMOB/IeHO HasiB-
HICTIO aCUMETPHUYHOr0 HaBaHTAXXEHHS 3 OOKY IT'€30eJIeKTpUKa-reHepaTopa. Ko He
O6paTH 10 yBard BeJM4YuHy Dz 3Mill|eHHS, TO TPAEKTOPiA HUKHBOIO KiHIISI CTEPXKHS €
NIPAaKTU4YHO OPU30HTAIBHOIO JIiHIENO.

Ha masoHKy 6 (a) npeacTaBiaeHU# BU/, po3paxoBaHoi JedopManii npu cTaavx Ko-
JINBAHHSX CTEPXKHS 3 NPSMOKYTHOIO NeTJIer0 AJist JBOX MOMEHTIB 4acy, 1110 Bifjo6paka-
I0Th XapaKTep KOJHMBaHb IIPYU 4acTOTi fonycTuMoi cuau v = 2700 I'n,
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Man. 5. (a) - Bua pospaxoBaHoi gedpopmadii Man. 6. (a) - BuA po3paxoBaHoi pedopmauii npu
Npuv CTaNMUX KOMIMBAHHSX NPSAMONiHIMHOIO CTaNINX KONMBAHHSAX NPAMONIHINHOIO CTEPXHS
CTEPXHA ANS BOX MOMEHTIB Yacy NS IBOX MOMEHTIB Yacy Bigobpakatoumx
BiLOBpaXaoumx xapakTep KOnMBaHb npu XapakTep KOAMBaHb NPU YacToTi 4ONYCTUMOI
yacrtoTi gonyctumoi cunu v = 2700 Tiy; cunm v = 2700 Iu; (6) - BMA, TpaekTOpii KiHUA
(6) - BMA TPAEKTOPIT KiHLA NPSIMONiHINHOIO CTEPXKHSA 3 NPSIMOKYTHOK NETNE NPpU CTaNnX
CTEPXKHS MPU CTaNNX KONMBAHHAX Ta 4acToTi KOIMBAHHSAX Ta YaCTOTU AONYCTUMOI CUAU
ponyctumoi cunm v = 2700 Ty v=2700 Ty

Ha mantoHKy 6 (6) npeAcTaBJeHUH BUJ, TPA€EKTOPII KiHIA CTEP)KHSA 3 NPAMOKYTHOIO
MeTJIer0 LIUX KOJUBaHb, Jie Dx Dz — ropu3oHTa/NbHe Ta BepTUKa/lbHe 3MillleHHA KiHIA
CTepXKH4 3 IIJIe4eM 3 [I0JI0KEeHHA piBHOBAru. Ik BUZJHO 3 LIbOT0 MaJIIOHKA TPAEKTOPiA Mae
BUIJIAJ IPAKTUYHO NIPAMOI JIiHil, BiAIOBIJHOI CKJIaJaHHIO B3aEMHO NIepIEeHAUKYJIAPHUX
KOJINBaHb O/IHAKOBOI YaCTOTH 3 HYJIbOBOIO pi3HuULel0 da3. [lopiBHAHHS MastoHKIB 5 (6)
i 6 (6) mokasye, 1110 MosiBa NPSAMOKYTHOI NeTJIi Y CTepKHA NPU3BOLUTD [0 36i/bllIeHHs
aMILTITYAu 3MillleHHA Dz Ha TpU NOPAAKY IPU He3HAYHOMY 3MeHIIeHHi Dx.

Ha MastoHKy 7 moka3aHa 3aJ/1eXKHicTb noTeH1jany U Ha peecTpyrodyoMy 'e30e/1eMeHTi
BiJ yacy t /i1 BOX PO3MISIHYTUX BUNIAZKIB CTA/IMX BUMYLIIEHUX KOJIMBAaHb NPAMOJIiHIN-
HOT'O CTepXHS Ta CTEPXKHA 3 NPAMOKYTHOMW MeTyer. Kpusa 1 BiAnoBifae 3a1eHOCTI
U(t) nnst npsiMoJTiHIHHOTO CTEPKHSA, a KpUBa (2) - [1J151 CTepKHS 3 IPSIMOKYTHOIO NETJIENO.

Ak BUAHO 3 MastoHKa 7, curHau U(t) Bif paMKU 3 IPSIMOKYTHOIO NEeTJIE0 € GibL MpH-
WHATHUM JJ1s1 peecTpalii BIVIMBY CUJ B'A3KOTO TePTS HA aMILITYyAHO-4aCTOTHI XapakTe-
PUCTHKU CUTHAJy PEECTPYIOYOTro Ie30e/ieKTpUKa. Lielt curHal Mae BeJIMKYy aMILTITy/y, a o
dbopmi 6y1KUMI 10 TApMOHIMHOTO, L0 CIPOILYE Horo 06po6Ky NPy BUMipIOBaHHI Ta BU3HA-
YeHHi BeJIMYMHU 3MiHU aMIUTITYAHO-4aCTOTHUX XapaKTePHUCTHK MiJ| BIVIMBOM CHJI B'I3KOCTI.

36inbplLIeHHS aMILTITyIU TOTEHIia/ly Ha peECTPYIOUOMY IT'€30eIEMEHTI BiJi CTEPXKHS
3 IPAMOKYTHOIO NIeTJIel0 NOSICHIEThCA NOABOI0 A0AAaTKOBOIO MOMEHTY MPY>KHUX CHUJI,
siki 3a0e31e4y0Th 3rMHHI KOJIMBAaHHS B Miclli neT/i Ta L04aTKOBUM THCK Ha BEPXHIO

m 40 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 1 (13), 2019



@
)

Man. 7.1. 3anexHictb noTeHuiany Big Yacy 1

U(t) Ha peecTpyloHOMy ME30ENeKTPUKY ANs

NPAMONIHIAHOIO CTEPXKHS; 2 — 3aNEXHICTb -1 \/

noteHuiany Bif yacy U(t) Ha peecTpyroyomy \/ \_/

N'€30eNeKTPUKY 419 CTEPXKHS 3 2

NPSAAMOKYTHOO NeTnet 9.2 9.4 96 98 1, MC

YaCTUHY CTep>KHA 110, BiZMOBIHO, MOCUJIIOE TUCK JIATYHHOI NJIACTUHU HA PEECTPYIO-
YUU M'€30€/IEMEHT.

JocnipkeHHs 3a1eXXHOCTI aMIUIiTyAu AedopMalii CTepKHS 3 MPSIMOKYTHOI NeT-
JIeIo BiJl YacTOTH CUJM B Jiana3oHi yactoT 2600 - 3100 I'uy 3 kpokom 50 't moka3sa-
Ji0, o Ha 4actoti 2950 I'y 6ynm oTpuMani 6ibIn Kpalli XapaKTepUCTHUKH KOJIUBAaHb
CTepXHS, HK Ha JyacToTi 2700 K mo aMIUIiTyZAi KOJIMBaHb, Tak i 3a popMor0 TpaeKTo-
pii, ika € 6/1M3bKOI0 /10 iAeabHOI MpsiMoi JIiHii.

Ha ManioHKy 8 HaBeJleHO XapaKTepUCTUKH KOJIMBAJBHOTO NMPOLIECY CTEpPXKHA 3
NPSIMOKYTHOIO NeTJIer0 mif Ai€ro JonycTuMoi cuiu 3 yactororw 2950 I'y. MasnoHok 8
(a) mokasye 3aJIeXKHICTh Bij 4acy 3CyBiB HMXKHBOTO KiHIA cTepkHs Dx (kpuBa 1), Dz
(kpuBa 2) Bix yacy. MasnoHoK 8 (6) istocTpye 3anexHicTh WBUAKOCTI VX, VZ HUXKHBOTO
KiHIS cTepXKHS Bifg 4acy, a Ha MaloHKY 8 (B) 306pakeHa 3aJsiexkHicThb noTeHnjany U Ha
PEECTPYIOUOMY IT'E30€/IEMEHTI.

st Toro 106 3’sicyBaTH BIJIMB BUAY AedopmManii Ha GopMyBaHHSA noTeHniany [1pu-
WMal4yoro [AieJIeKTPHUKa, OYB IpPOBeJeHHH 3
MOPiBHAJBHUN aHaJIi3 3aJIeKHOCTI Bif 4yacy

@)
Dx 3MillleHHs! KiHLf CTepKHS 3 mpsAMOKyT- 2 '° A A A
HOIO IeTJ/Ie0 Ta 3aJIeXKHO Bif yacy noTeHLji- f:
. 2

any U Ha peecTpyrodoMy Ie3oesieMeHTi. Pe- g 7 v v v
3yJIbTATH NOPIBHAHHSA NIpeJCTaBJ/IeHi Ha Ma- 3/

JI0HKY 9. Ha bOMy MasIlOHKY MyHKTHPHOMO 210°
KpPUBOIO II0Ka3aHa 3aJIeXKHICTb 3MillleHHA

(0]
Dx Bij 9acy, 3Ha4eHHs SIKOTO TIOMHO€H] Ha 024
5x10% a cyli/IbHOK KPUBOK - 3aJIEXHICTh 5

norteHuiany U peecTpyo4oro m'e3oejeMeHTa

Bi MOBHICTIO NOBTOPIOOTbL OAWUH ofHoro. Lle e : :

Vi, Vz, mic

Biz yacy. 3 MaJIloOHKa BU/HO, 1[0 O0U/Bi KpH-

(=]
by
'

8 (@
36
1.2
Man. 8. (a) - 3anexHicTb Bif yacy 3cysiB Dx (kpuBa z
1), Dz (kpuBa 2) KiHUs cTepHS; (D) — 3anexHicTb 1.2
Bif, yacy WwemakocTi Vx, Vz KiHug cTepxHs; 36 / v \/
(c) - 3anexHicTb Bip, yacy noteHuiany U Ha
PEECTPYIOHOMY ME30€N1EMEHTI iz 144 146 128 tLw
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JIOBOJIUTH Te, 1110 MIOTEHIiaJl HA PEECTPYIOUOMY IT'€30€JIEKTPUKY NMOBHICTI0O GOPMYETHCS
FOPU30HTAJbHUMU KOJIMBAaHHAMHU CTEpPXKHA 3 NPAMOKYTHOIO NeTaer. K BUAHO 3 Ma-
JIIOHKA 6 (@), IpY 3Mill[eHHI HU?KHBOTO KiHIISI CTPHKHS Y3/0BXK NO3UTHBHOT'O HAMIPSIMKY
oci x (Dx), BepxHs HOro AiTHKa HaXWISIETbCS BJIIBO, 10 BUKJIUKAE AedopMallito JiBoi
YaCTHHU JIATYHHOI IVIACTMHU B IO3UTUBHOMY HaNlPAAMKY 0ci z. Lle NpU3BOAUTE /10 TOSBU
[IO3UTHUBHOIO NOTEHIia/ly Ha I0BEPXHi Ibe30eJIeKTPUKA Ta HaBIIaKHU.

JJ1s1 BUBUEHHS BIUIMBY B'SI3KOCTi Ha aMILIITY{HO-4aCTOTHI XapaKTEPUCTUKU KOJIU-
BaHb I'OJIKM-pe30HATOpPA OY/IM NMPOBeleHi YMce/bHI pO3PaxXyHKHU AUHAMIKU MOTeHIlia-
sy U B 3anexxHOCTI BiJj cuu B's13KOCTI. Ik mpukJiaz 6y BUKOPUCTAHI B's13Ki XapakTe-
PUCTUKHU BOJHU Ta IJIiLIEPUHY, AKI 4aCTO BUKOPUCTOBYIOThHCS B AKOCTi €Ta/IOHHUX PiJUH
JUIS1 KaJibpyBaHHS BiCKO3MMeTpiB. 3HAaYeHHs 4Kcaa PeliHosb/ca AJi aMILIITYZHOTrO
3HaYeHHS MBUAKOCTI KiHUA cTtepxHa Vx ~ 0.3 M/c (MantoHoK 8(6)) piBHi: Re ~ 220
sl Boau; Re ~ 0.2 pauis rinepuny; Re ~ 60 aJist KpoBi, 110 103B0JISIE 3pOOHUTH BUCHO-
BOK PO JIaMiHapHe 06TiKaHHS HMXKHBOI YaCTUHU PYXOMOT'0 CTEPXKHS B I[UX piJJHHAX.
OTxe, B po3paxyHKax MOXXHAa BUKOPUCTOBYBATH MO/IeJIb CHUJIM B'SI3KOCTi, IPONOPIiH-
HOI IBU/IKOCTi HUXKHBOI YaCTHHU CTEPXKHS BiAHOCHO pifikoro cepemoBuma Ta Koediri-
€HTa B’s13KocCTi. [y BoAgu i IiinieprHy B 33ZlaHUX YMOBaX eKCIIEPUMEHTY Ta 3HaYeHHSX
koedilieHTa B’I3KOCTI, CMJ1a B’A3KOCTI 3MiHIOETBCA Bifi ~ 1xV g0 ~ 10°xV H/M?, ge
Ve BEKTOP LIBUAKOCTI HUKHBOI YACTUHU CTEPXKHS 100 CIOYHUBAKOY0i piguHu. Pos-
PaxyHKH IMPOBOJAMJIMCS JJIs ABOX 3a3HAa4eHUX I'PAHUYHUX BUNAJKIB CHJIM B'S3KOCTI.
Caipm 3a3HaYMTH, 110 B JaHUHN iHTepBaJl CUJIM B'I3KOI'0 TEPTS BXOAUTDb iHTepBas 3MiHU
CWJIM B’I3KOCTI LiIbHOI KpOBi B mpoueci koaryasuii. HiKHs yacTUHA cTep:kHA Oysa
3aHypeHa Ha 1 cM B piguny. YactoTta pyuiiHoi cuiu ctanoBuTh 2950 'y, PesynbpraTn
YHCeJBHOr0 pO3paxyHKy HaBeJieHi Ha MaJItoHKy 10.

BuxkopucrtoBytouu ¢opmyiy (3), 3HaueHHs KoedinieHTa B's13K0CTi 6yJ1M po3paxoBa-
Hi JI/151 OILiHKM B’I3KHX XapaKTepPHUCTHK LiJIbHOI KPOBi Ta 3MiHU BeJIMYUHU KoediljieHTa
B’SI3KOCTi B 3alaHOMY iHTepBaJli MIBUJKOCTEH HMXKHBOI YaCTUHU CTepxHs. [lis rpa-
HUIb 3MiHU iHTepBasy IIBUJKOCTI KOJIMBaHb HIKHBOTO KiHIA cTepxHs 0-25 cMm/c,
3MiHa KoedillieHTa B’A3KOCTi CTaHOBUTb 6.7 x 102-3.75 x 107 [a. OTKe, 3a METOIOM
HU3bKOYACTOTHOI nbe3oTpoMboesacTorpadii 3miHa koedinienTa B’si3kocTi 6yze Biz-
O6yBaTHCSA 3a PaXyHOK 3MiHU B’I3KHUX XapaKTePUCTHK KpoBi B nporeci ii koarysasuii.
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Man. 9. lMyHKTUPHa KpMBa — 3aNeXHiCTb 3cyBY DX Man. 10. 3anexHictb noteHuiany U Ha
Bifl 4acy, 3HaYEHHS SKOro NOMHOXeHi Ha 5x103; PEECTpYOUOMY ME30ENEKTPUKY Bif Yacy B
CyuinbHa KpMBa — 3aNnexHicTb noTeHuiany U BMNagKy: 1 — BiIbHOrO pyxy HUXHbBOT YaCTUHM
NpUMaoYoro AienekTpuka Big, vacy CTEPXHS; 2 — PyXYy B BOAI; 3 — pyxy B rNiLepuHi
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Ax BugHO 3 ManoHKa 10, aMIIITYJHI XapaKTepUCTUKM CHUTHAJIIB 3HA4YHO Ba-

pilOIOTbC B 3a/IeXKHOCTI Bif B’A3KMX XapaKTepucTUK pisuHu. La koHoirypaunis
I'e30€JIeKTPUYHOI0 JaTYMKa BOJIOJIE JOCTAaTHBOO YYTJIMBICTIO B LIMPOKOMY Jiiana3oHi
3MiH koedirieHTa B's13kocTi. TOMy HU3bKOYaCTOTHUM MeTOZ, M'e30TpoMboesiacTorpadii
MOKe 6y TH BUKOPUCTAHUH /IJ151 BUMipIOBaHHS B'I3KHX XapaKTepUCTHUK KPOBi Ta uHa-
MiKH IX 3MiH NIpU KoaryJdaLil.

o N oG

10.

11.

12.

BucHOBKM

Po3po6sieHO MaTeMaTUYHY MO/ieJib YIbTPa3ByKOBUX KOJIUBAHb Y B'SI3KOMY cepeJi-
OBHUIIIi AJIsI HU3bKOYACTOTHOTO me3oTpoMboenacrorpada ARP-01M Mednord. Jus
BUBYEHHS PeKUMiB pO6OTH N'€30€7IEKTPUIHOTO JJaTUNKa 6YB IPOBEeHUH YK Celb-
HUM eKCIIepUMEHT 10 BUMipIOBAaHHIO ;IMHAMIKU B'I3KMX BJIaCTUBOCTEH pifAuH: BoAu
Ta IJiLepuHy, /11 KOHKpeTHOI KoH}irypauii roJku-pesoHaTopa.

[TokazaHo, 1110 M'€30€JIeKTPUYHUIN JATYHK J0CATAE ONTHMATBHOI'O PEXUMY POOGOTH
py KoHoirypauii roJku-pesoHaTopa y BUIVISAAI NPSIMOJIIHIHHOTO CTepXKHSA 3 NeT-
Jiero. MakcMMaJsibHa Yy TJIMBICTh NPU BUMIpi aMILIITYHO-4aCTOTHUX XapaKTepuc-
THK CUTHAJIy Ha PEECTPYIOYOMY N'e30esIeMeHTi crniocTepiraeTbest npu 2950 I,

Y cTaTTi TakoXX po3MIALAIOTLCA NMOJAJIblIe BUKOPUCTAHHA MeTOAY HU3bKOYaCTOTHOI
me3oTpoMboesiactorpadii 1711 BUMipIOBaHHSA 3MiH B'SI3KHX BJIACTUBOCTEH I[iJIbHOI KPOBI.
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Kpaseusb O.B.

Kagedpa anecmesionoezii, inmeHcusHoi mepanii ma meduyuHu HegidkaadHux cmanie ®I10
/3 «/Jninponemposcvka meduuHa akademis MO3 Ykpainu»

m 46

YK 616.381 - 002.1 - 085:615.456:612.13
D0110.31379/2411.2616.13.1.5

BJANAHUE NUBEPAJIbHOTO PEXXUMA UHDY3UOHHOM TEPAMUU
HATEMOAMHAMWYECKWUN OTBET Y BOJIbHbIX C OCTPOM
ABJOMUHANBHOW NATONOTUEN

0.B. Kpasew,

OcTpast abZoOMHUHAJIbHAS ATOJIOTHUS CONPOBOXKAAETCS BHICOKHUM NPOLIEHTOM Jie-
TaJbHOCTU. OJHOU U3 OCHOBHBIX IPUUYHUH TAKECTHU COCTOSTHUSA 6OIbHBIX IBAAETCS
UCXOJHOE NaTOGU3NO0JIOTHUYeCKOe U3MEHEHHE KUJKOCTHOTO 06MeHA - 00 bEMHOE
ucrouieHue. JleyeHHe MOCJAeAHETO MPOBOAUTCA MHQY3UOHHOU Tepamued. s
oleHKH 3P PeKTUBHOCTHU THUGEpabHOr0 pexxuMa HHY3UOHHOU Tepanuu o6cie-
JI0BAaHO COCTOSIHME LIeHTPaJbHON IeMOAMHAMUKU ¥ 50 GOJIbHBIX C HEOTIOXKHOU
NaTOJIOTHEHN OpraHOB GPIOLIHOM MOJIOCTH CPeIHET0 XUPYPTHUUECKOr0 pUCKa. YcTa-
HOBJIEHA HeAOCTAaTOYHast 3G PeKTUBHOCTD JIMGEPATBHOIO PeXMMa HHOY3UOHHON
Tepanuyd BBUAY GOPMHUPOBAHUSA THUIOJUHAMUYECKOrO0 THIIA KPOBOOOpAlleHHS
IyTeM 3HAYMUTeJbHOI'0 MOBBILIEHUS 001Iero neprudepruyeckoro CONPOTUBIEHUS
COCYZIOB Y CHIKEHUSI TKaHEBOH nepdy3uu Ha NPOTSIKEHUU BCEro mepyoja Ha-
GJII0IeHUS.

KioueBble cinoBa: ocTpas a6jOMHHa/IbHAsA MATOJIOTHsl, YPreHTHas JlanapaTo-
MUsl, epuonepalloHHas UHPY3UOHHAs Tepamnusi, JU6GepasibHbIA pexuM, leH-
TpaJibHasi FeMOJMHAMHUKA.

UDC 616.381 - 002.1 - 085:615.456:612.13

D0110.31379/2411.2616.13.1.5

THE IMPACT OF THE LIBERAL REGIME OF INFUSION THERAPY ON THE
HEMODYNAMIC RESPONSE IN PATIENTS WITH ACUTE ABDOMINAL
PATHOLOGY

0.V.Kravez

Acute abdominal pathology is assosiated with a high mortality rate. One of the main
reasons for the severity of the condition of patients is the initial pathophysiological
change in fluid metabolism - volume depletion. The treatment of that is prove by
infusion therapy.

The aim of the study is to assess the effectiveness of the liberal regime of infusion
therapy based on the state of central hemodynamics.

We examined 50 patients who were operated on in emergency laparatomy.
Perioperative infusion therapy in all patients was proved in a liberal regimen with

KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 1 (13), 2019



balanced crystalloid solutions. We examined the clinical parameters of systemic
hemodynamics and measured the central and peripheral hemodynamic parameters
determined by the method of integral rheography with the apparatus “Diamant”.
We evaluated tissue perfusion with the apparatus “+BIOMED” also.

Unexpectedly we found that the correction of volumetric exhaustion by the liberal
regimen of infusion therapy in patients with acute abdominal pathology forms
hypodynamic state of circulation due to tachycardia and vasospasm in the first
6 perioperative hours. We note declined of cardiac index during all observation.
Moreover, the lowest values of cardiac index were at 3-d and 7-th day after surgery.
It was related with rising values of systemic vascular resistance and poor tissue
perfusion.

Thus, the insufficient effectiveness of the liberal regime of infusion therapy
was established due to the formation of a hypodynamic state of circulation by
significantly increasing the systemic vascular resistance and reducing tissue
perfusion throughout the entire observation period.

Key words: acute abdominal pathology, urgent laparotomy, perioperative infusion
therapy, liberal regime, central hemodynamic.

Beryn. T'ocTpa a6noMiHa/ibHa naToJioris NoTpebye HeBiJK/JIaJHOIO OllepaTHUBHO-
ro BTpydaHHs1. lle 3HauHO 06MeXKye yac nepejionepawiiHoi AiarHOCTUKH Ta JiKyBaH-
HSl XBOPUX, MiABUIIYE PU3UKU MOXJIMBUX NMOMUJIOK. HeBiakIaAHUN pexxUM HaJlaHHSA
MeJIMYHOI J0NIOMOTM CIiBBiJHOCUTBCA 3 BUCOKUM BiJICOTKOM PO3BUTKY Mic/somnepa-
LiMHUX yCKIaJHEeHb, IKUH cky1azae 56%, Ta setanbHOCTi - 13-18% Ha npoTsasi 30 gi6
nicas onepauii [1-5]. Lle o3Havag, 1[0 KOXKeH CbOMUM XBOPUH, IPOONEPOBAHU 3a He-
BiIKJIaIAHUMHU NOKa3aMH NoOMUPaE. Takui 3HAaYHUH BiJlCOTOK HEOGJIAromnoJy4HUX pe-
3yJIbTATiB BUKJIMKAE HEOOXiZHICTh onTUMIi3alil 0NOMOTY XBOPUM 3 HEBiJIKJ/IaJHOI
MaToJIOTi€I0 OpTaHiB YepeBHOI MOpOXXHUHU. [HOYy3iliHa Tepamnisa (IT) € HeBifeMHOMO
CKJIaJIOBOI0 iHTEeHCHUBHOI Tepamii B HeBifjk/IaAHIN xipypril. MeTot nepuoneparniinoi
IT € BiAmKOAYBaHHA CTaHy OG’EMHOIO BUCHa)KEHHS 3a PAaxyHOK BiJJHOBJIEHHS BHY-
TPIlIHbOCYJUHHOIO Ta iHTepcTUliasbHOr0 06’eMiB [5]. Bigomo, o nmepuoneparniiina
IT y KpUTUYHHUX XBOPUX MiANOPSAAKOBYETbCSA ¢pazHocTi [6]. CyyacHuit gocsif 3 IT Bu-
Jliisie flekinibka ii pexxumiB: JlibepasbHUN, PECTPUKTUBHUN Ta LiJbOCIPSIMOBAaHUM.
JlibepanbHuit (cTaHZAPTHUM, TPAAULINHUN) PEXKUM - 6a3yETHCS HAa PO3PAXyHKOBOMY
BUKOpPHUCTaHHI iH}y3ilHHUX po34yHHIB, 3a6e3neuye cTabinizalito kKaiHIYHUX TOKAa3HUKIB
reMOAVMHaMiKy LIJIIXOM MiATPUMKHM CTaHy rinepsoJieMii. BctaHoBsieHo, 110 HaciiKa-
Mu ji6epanbHoi cTpaTerii IT € po3BUTOK rocTpoi rineppoJieMii 3 HAKONUYEHHSIM HaJ-
JIMIIKOBOI KijibKOCTi piguHu. Lli 3MiHU MOXyTb NpU3BOAUTH 0 GOPMYBaHHSA MOJi0p-
raHHOI HeJ0CTaTHOCTI [7].

3 MeTol0 BU3HAYeHHs ePeKTUBHOCTI JiibepasibHOro pexxumy IT y XBopux 3 rocTporo
ab/10MiHaJIbHOIO NAaTOJIOTIEI0 MPOBECTH aHaJli3 MOKa3HUKIB LieHTPaIbHOI reMoMHaMIKH.

Marepiaiu Ta meToaM. [licis yxBaneHHs eTuyHO0 KoMiciero 13 «IMA» MO3Y mu
ob6cTexxuu 50 XBOpUX 3 TOCTPOI0 abJ0MiHA/IbHOI NATOJIOTiE, L0 MiJJIAraay ole-
paTMBHOMY BTPyYaHHIO 3a YpreHTHUMHU Noka3aMH. [IpocriekTuBHe ob6cepBaliiiiHe Jo-
cJli>xeHHA TpuBaJio 3 ciyHAa 2016 poky no rpyzneHb 2018 poky. Bei gocaimpkeHHi xBopi
O6y/11 oNlepoBaHi JlallapaTOMHO 3 IPUBO/Y HeBiAK/IaAHOI MaTo./0Tii OpraHiB yepeBHOI
MOPOXHHUHU: FOCTPOr0 KUIIKOBOIo HelpoxoAy (n=7), nepopaTUBHOI BUPA3KH LJIYH-
Ky Ta JiBaHaAusaTunasoi kumku (n=20), samemsenoi kysu (n=23). Cepes, 06CTeKEHUX
6ys10 34 yosioBika Ta 16 xkiHOK cepeaHboro Biky 60+15 poku.
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KpuTepii BKk/ItoUeHHs: ypreHTHA JlanapaToMis; Bik moHaj 45 Ta MeHL 75 pokiB;
CTymiHb 06’€MHOTO BUCHaXXeHHs oHaA 10% Ta meHw 30% [5]; cTyninb xipypriuHoro
PHU3HUKY — cepe/iHA (BiJJCOTOK BUHUKHEHHS MicasionepaliiHUX YCK/JIaJHEHb Ta JeTaJlb-
HoCTi, o nporHo3ywThcsa 10-50% 3a mkanorw P-POSSUM) [8,9]; indopmMoBana 3roja
Ha y4acTb y AOCJIiIKEeHHI.

KpuTepii BUKJIIOUEHHS: 3allJlaHOBaHi XipypriuHi BTpy4aHHs; Bik MeHII 45 Ta HoHaj,
75 pokiB; cTyniHb 06’eMHOI0 BUCHaXkeHHs MeHII 10% Ta 6isbuie 30% [5]; cTyniHb Xi-
pypriuHoro pusuKy - Jlerkui Ta BUCOKUH (BiICOTOK BUHUKHEHHS MicasonepaniiHux
YCKJIaJIHEHb Ta JIETAJbHOCTI, 1[0 IPOTrHO3yI0Thcst MeHI 10 Ta 6isbiie 50% 3a mkanow
P-POSSUM) [8,9]; u1yHKOBO-KMIIKOBI KpoBOTeui; iHTpaomnepaniiiHuii 06'eM KpoBo-
BTpaTu noHaz 500 mu1; BifMoBa nainjieHTa Bif ydyacTi y gocuipreHHi.

[lepenonepanifiHa NiAroToBKa y BCiX XBOPUX NPOBOAUJIACH B YMOBax BiAfi/leHHA
iHTeHcuBHOI Tepamnii 3rizHo npotokony MO3 Ykpainu Ne 297 (02.04.2010) [10]. O6’em
IT B 1-y 106y nepuonepaniiiHoro nepiofly BpaxoByBaB Nepezonepaniinuil gepinur y
piauHi, disiosoriuny f060BYy noTpeby nauieHTi, 06cAr onepauii Ta iHTpaonepaniiiHi
BTpaTH, micasonepariiyi natosoriudi Brpatu [5]. [HQy3isa ckiaganace 3 36amaHcoBa-
HUX KpUCTAJLIOIAHUX po34yHHiB. [lepepaxyHok noTpe6u IT npoBogUBCS KOXKHI 6 TOAHH.
Po3paxoBaHui Ha ifjeasbHy Macy Tija, j060BUK 06'eM iHOYy3ii ckaagaB 100+20 mu/
Kr/no6, cepefns wWBUAKICTb iHOY3ii 4,5-5,0 Mu1/Kr/rog Ta 6yB po3noAiseHUH 3rifHO
eTaniB: BpATYBaHHSA, oNTUMi3auii Ta crtabinxizanii (a6 1).

Etan geeckasanii My noyuHa M 3 2-oi 06U micasioneparniiiHoro nepiofy LIsIXoM
KOMOiHyBaHHS BHYTPIIlIHbOBEHHOI'0 Ta eHTepaIbHOr0 BBeJleHHs pianHu. /lo6oBa noTpe-
6ay pifuHi BpaxoByBasa ¢isiosoriuHy notpeby, natoJsioriuHi ta ¢isiosoriyni BTpaTy.

Mu BUBYaJIM TakKi KJ/iHiYHI MOKa3HUKHU CUCTEMHOI reMOJIMHAMIKH SIK CUCTOJIiu-
Huit (CAT) Ta giactosiunuii (JAT) aprepianbpHuil TUCK, cepefjHil apTepiaJbHUN THCK
(CpAT), yacroty cepueBux ckopodeHb (UCC), neHTpasbHUN BeHO3HUH THUCK (LIBT).
3a MeTo/i0M HeiHBa3iBHOI 6ioesekTpuyHOi peorpadii anapaToM «/luaMaHT» MU BHU-
3Havasu cepueBuit ingekc (Cl), ynapuuit 06'em (YO), ynapuuii ingekc (Y1), 3saranpHuit
nepudepuynuit onop cyaud (3I0C). [lepudepuunuit nepoysiinuii ingekc (II11) mu
OIiHIOBa/IM 3a ;JaHUMHM anapaTta «+BIOMED» [11].

[TokasHUKW, 10 6Y/IM BUMipsHI Ha 3,0pOBUX 06poBOJbLAX (n=40), MU NpUKAMaIH
3a 3HaYEHHS] HOPMH.

Touki KOHTpoOJItO: A0 omepalii; 6-a roAuMHa nepuonepayiiHoro nepiogy; 1-a, 2-a,
3-1, 5-a, 7-a u 14-a f06a nicss onepanii.

Ta6bnuusa 1
Po3paxyHok 06€mMy iHQy3ii 3anexH0 emany NiKy8aHHS
Pexxum etan Weuakictb iHpysii
BpsartyBaHHs (BBeneHHs 25% po3paxyHKoBOro o6emy iHdysii Ha npoTasi 20-30 mn/kr/rog,
1-0i roamHm)

OnTtumisauia (iHdy3is noganblumnx 25% pospaxyHkoBoro o6emy iHdy3ii Ha  10-15 mn/kr/rog
npoTa3i 2-X rOAMH (3 ypaxyBaHHAM iHTpaonepawiiHuX BTpaT))

Crab6inizauia (3actocyBaHHa 50% po3paxyHkoBoro o6emy iHdy3ii nogans- 3,5-5,0 mn/kr/rop,
Wwmi yac 1-oi gobu nikyBaHHS)

H 48 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 1 (13), 2019



CTaTUCTUYHUE aHaJi3 pe3y/abTaTiB NpoBeseHo nakeToM MSExcel 2007, Statistica
6. PesysibTaTu npejcrasaeHi M = m, CTaTUCTUYHO JAOCTOBIPHUM BBaXKaBCs PiBeHb p
<0.05.

Pe3ysbTaTH Ta iX 06roBopeHHs. [Ipu npoBejeHHi aHa/Ii3y MOYaTKOBOrO CTaHY
XBOPUX 3 FOCTPOIO abL0MiHa/bHOIO [1aTOJIOTIE cepeJHbOTO XipyprivHOTO PU3UKY MU
BCTAaHOBUJIM NNOMipHO rinepgrHaMiyHUU CTaH LeHTPaJbHOI reMOJMHAMIKH, IKUH MiJ-
TpuMyBaBcs He3HauHUM TifBuiieHHAM 3I10C Ha 8% (p <0.05) Bix HopMu Ta UCC Ha
22% (p <0.05) Bix HopMu. Lle cniBnazasio 3 miATpuMaHHAM B Mexkax HopMHu YO 105%
(p <0.05) Ta CAZ -107% (p <0.05), 36epiraso TKaHUHHY Nepdy3ito (Tads1.2).

Ha 6-i#t roguHi paHHbBOTO MicjasioneparniiHoro nepioay nposeneHHs IT B sibepasb-
HOMY pexxuMi popMyBasio rinoAMHaMiYHUH TUII KpoBoob6iry. [lTokaznuku Cl Ta YO 6y/1u
3HMKeHi Bi HopMu Ha 36% (p<0.05) ta 41% (p<0.05) BignosiaHo. [Ipu LOMy 3Ha-
yeHHs YCC nepebinbinyBasu HopMy Ha 44% (p<0.05), 3110C - Ha 59% (p<0.05). Ba-
3ocnasM cniBnazaB 3 HU3bKUM Y1 (88% (p<0.05) HopMHU) Ta mopyLIEHHSM TKAaHUHHOI
nepoysii - M1 cknagas 93% (p<0.05) HopMu. 3a KAIHIYHUMHU AAHUMU JJOCTOBipHOI
BiZIMIHHOCTI BiJi HOpPMH He CIIOCTepiraaock.

Ha 1-y po6y micasionepauiiiHoHOro mepiofy MU BCTAHOBWJIM BiJIHOCHY cTabiJi-
3alil0 MOKAa3HUKIB CUCTEMHOI reMOJAWHAMIiKH, KOJIM MOMIpHO TinoAWHaMiYHUK CTaH
KpoBoobiry (YO ckmagaB 92% (p<0.05) Hopmy, CI - 92% (p<0.05)) cynpoBogKyBaBcs
noMipHoo Taxikapgaiero ta nigeumenum 3I110C Ha 27% (p<0.05) Big HopMmu. Lle no3BO-
JISIJIO MiJIBUILUTY, y TTOPiBHAHHI 3 nonepesAHiM etanoM, Y1 Ha 44% (p<0.05), asie ifioro
3Ha4YeHHs 3aJIMIIAJIMCh 3HMKeHUMH BiJ HOopMU Ha 14% (p<0.05). CepeHiii apTepiaib-
HUM THCK NiATPHUMYyBaBCs B MeXaX HOPMH Ta 03HAK NOPYIIeHHs TKaHUHHOI nepdyail
He CIIoCTepiraaock.

3 2-oi g06u micasa omepaljii MU BCTaHOBUJIM HETATHUBHI 3MiHHM Yy CTaHi CUCTEMHOI
reMo/IMHaMIiKH, IKi IPOTpeCcUBHO MOTipLIyBaIKCh 10 7 06U. Tak, MU Bifj3HA4a/ U CTil-
KHUH rinofMHaMiyHU{ TUII KPOBOOGIry 3a 03HaYeHUH Nepiof, ajle MaKCUMaJbHO HU3b-
ki mokasHuku Cl criocrepiranucek Ha 3-10 Ta 7-My 106y i ckiaganu 71% (p<0.05) Ta
69% (p<0.05) HopMu BignosiaHO. Y nux crpokax 3[10C Bianosigas 182% (p<0.05) ta
187% (p<0.05) Hopmuy, Y1 cknagas 61% (p<0.05) Ta 63% (p<0.05) HopMHU BiAnOBigHO
3-ii1 Ta 7-iit 706i. Lle ciBnagasno 3i 3HaYHKUM 3HMKEHHSM TKaHUHHOI nepdy3ii Ha 40%
(p<0.05) Bix HOpMHU Ha 7-My 106y criocTepexkeHHs. Ha 14-y 06y micasionepariiiiHoro
nepiosy noMipHo rinmoAuHaMiYHUHN TUI KpoB0oo6iry 36epiraBcs - nokasHuku Cl 6ysu
3HMKeH] Bijg HopMU Ha 21% (p<0.05), ase nposBY Ba3ocnasMy 3MeHIIYBaJUCh. 3Ha-
yeHHs 3[10C ckiaganu 126% (p<0.05) Hopmu. 36inbieHHs YI Ha 22% (p<0.05) y mo-
piBHSHHI 3 TiM  momnepeAHIM cniBnajasno 3 BifHOBJEeHHAM TKaHUHHOI nepdysii, IT111
BianosizaB 93% (p<0.05) HopMy, Ta 36epexeHHAM CpAT B Mexkax HOPMH.

BHCHOBKM.

1. Jliepanbuuit pexxuM IT He 103BOJIsSIE HAZJAaTH SIKICHY KOPEKLil0 06’€MHOr0 BUCHa-
YKEHHS Y XBOPUX CEPeHbOTO XipypriyHoro pu3MKy 3 rocTporo aboMiHa/JIbHOIO Na-
TOJIOTI€IO 3 OTJIALY Ha:

- ¢$opMyBaHHA rinoAMHaMiYHOI'0 TUITy KPOBOOOITy 3a paxyHOK 3Ha4HOI0 nepude-

PUYHOTO CNIa3My CYAMH Ha NMPOTs3i BCbOro nepioly CocTepeXeHHs;

- 3HIWKeHHS TKaHUHHOI nepdys3ii 3 1-o0i no 14-y 106y crocTepe’keHHs.
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Pa6oTa BbINOJIHEHA B paMKax JABYCTOPOHHETO JI0rOBOPA O HAyYHOM COTpYyJHHUYe-
ctBe Mexay HMAIIO umenu I1. JI. lllynuka, kadegpoil aHECTE3UOJIOTUHN U UHTEH-
cuBHOU Tepanuu (YkpauHa) u CunedckuM Lentpom bosiesneit Cepania, Cune3ckum
MeauuuHckMM YHUBepcuTeToM, Kadeapoit Kapauoanecresuosoruu (I[losbia).

Pe3iome. Pa6oTa nocpsiieHa U3y4eHUI0 HHQEKIMOHHbIX, HeQPOTHUUECKUX U He-
BPOJIOTUYECKHUX OCJI0KHEHWH B PAaHHEM I10CJI€e0NePALlMOHHOM NePUO/JE Y AEeCATU
NalMeHTOB C UMILJIAHTUPOBAaHHBIMU YCTPONUCTBAaMU MeXaHU4YeCKOM MOJAJepiKKU
JieBoro xkenynodka (LVAD). K Haubosiee pacnpocTpaHeHHBIM HEXUPYPrUUeCKUX
OCJIOXKHEHUH OTHOCATCS UHPEKLUH, HUIleMHUYecKo-reMopparnyeckue IMopaxe-
HUS TOJIOBHOTO MO3ra, BO3HUKAIOIAsA B MOC/AEONEPALMOHHOM IIepHUOZie OCTpast
noyeyHasi HeI0OCTaTOYHOCTh. [IpoBeJieHHe ONTUMATbHON aHTUTPOMOOTHUYECKOU
Tepanuu y TaKUX MALUEHTOB SIBJSETCS BaKHBIM METO/I0M JIeueHUs], 0COGEHHO B
paHHeM IocJieonepalMOHHOM Nepuoje. BoabIUHCTBO MHPEKIIMOHHBIX OCJI0XKHE-
HUM Pa3BUBAIOTCS B MeCTe BbIX0/1a Kabesiel MUTaHUs UMIJIATOBAaHHBIX TPHUOOPOB.
WHaMBUyabHBIN NMOAX0J, C PeBEHTUBHBIMU CTpaTerusiMuM MUMeeT pellawoliee
3HaueHMe JJ1s YAydllleHUs pe3y/lbTaTOB JiedeHUs NMalueHTOB. B JaHHOH paboTe
Ipe/CTaB/eH aHa/IU3 OCJI0XKHEHUH, KOTOpble pa3BUBaJIUCh B paHHEM II0OCJ/eole-
paLMOHHOM IIepUO/ie ¥ eCATH MallMEHTOB C UMIJIAHTUPOBAaHHBIMHU yCTPONCTBA-
mu LVAD B Cunesckom Llentpe Bosesneit Ceppua (CLBC), Monpwa. [lanueHToI
ObLIM pa3fie/ieHbl Ha JiBe TPYNIbl, HA KOHTPOJIBHYIO IPYIY, KOTOpas moJjy4yasa
TPaJULHOHHYI0 aHTUKOArYJISHTHYIO LiesieByto Tepanuio (AKLT), kotopas BKJto-
yaJia IpsIMble U HENPsIMble aHTUKOATYJISHTBI U aCIIUPUH U UCCJIe[yeMy1o, KOTopast
nosydyasa anprepHaTuBHyt0 AKIT, cocTosiBIIas U3 KponugorpeJis, MHTUOUTOPOB
TPOMOMHA B COYETAHUM C KJIACCUYECKOH aHTUKOAry/ITHTHOH 1leJIeBOH Tepanuei.

KiroueBble c/10Ba: annapaT MeXaHUYeCKOW MOJJEepKKH JIEBOTO »KeJNyJ0uKa, aH-
TUKOAryJHTHas LiesieBas Tepanus, UHGeKIMOHHble, HeQpPOTHUYECKUE, IETOUHDIE,
HEeBPOJIOTUYECKH e, a0pTa/IbHble, IPaBOXKeTyJ04KOBbIe 0C/I0XKHEHHUS.
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siology & Intensive Care) and the Silesian Center for Heart Disease (Poland).

Resume. The work is devoted to the study of infectious, nephrotic, neurological,
pulmonary aortic, right ventricle and other complications in the early postopera-
tive period in ten patients with implanted left ventricle assist devices (LVAD). The
most common non-surgical complications include infections, ischemic-hemorrhag-
ic lesions of the brain that arise in the postoperative period of acute renal failure.
Conducting optimal antithrombotic therapy in such patients is an important meth-
od of treatment, especially in the early postoperative period. Most of the infectious
complications develop in the exit places of the power cable of the implanted de-
vices. An individual approach to preventive strategies is critical to improving pa-
tient outcomes. This article presents an analysis of complications that developed
in the early postoperative period in ten patients with LVAD implanted devices in
the Silesian Center for Heart Disease (SCCS), Poland. Patients were divided into
two groups in the control group receiving classical anticoagulant targeted therapy
(ATT), which included heparin, varfarin and aspirin and the subjects receiving an
alternative ATT, that consisted of cropidogrel, thrombin inhibitors in combination
with classical anticoagulant target therapy.

Key words: left ventricle assist device (LVAD), anticoagulant target therapy (ATT),
infection, nephrotic, pulmonary, aortic, right ventricle complications.

Po60oTa BUKOHaHa ¥ paMKax ZJBOCTOPOHHBOI'0 J0rOBOPY [P0 HAYKOBe CNiBPOOITHHU-
ytBo Mixk HMAIIO imeni I1. JI. Hlynuka (kadepa aHecTe3iosorii Ta iHTeHCUBHOI Tepa-
mii) Ta CisieacbkuM 1eHTpoM XBopo6 Cepus ([Tosbuia).

Beryn. BukopucTaHHs IpuJiajly AJs MeXaHiuHOI MiApUMKHU JiiBoro HutyHouka (left
ventricle assist device — LVAD), sik €AMHOr0 aHCy NALiEHTIB 3 BAXXKUMHU CTYIEHIMHU
cepleBoi HeJJOCTaTHOCT, pedpaKTEPHUMH [0 JIiKYBaHH, JOXKUTH 10 TPaHCIJIaHTaL il
cepus B JIUCTi o4iKyBaHHS$, abo K “MicT o oxy»kaHHs", odililiHO cTalo peKoMeH/[0-
BaHO AMepuKaHCbKOIO i EBponelicbkoto AccolianissMu KapAioJiorii Ta kapAioxipyprii.
[IpucTpili npesacTaBsie 0600 POTOPHOTO TUIY MOMITYy NOCTi{HOTO NOTOKY, IKa iMII-
JIAaHTY€ETBCA B IPYJHY KJITKY Ta NepruKap/ia/bHYy NOPOXXHUHY, 1110 3 OJJHOTO0 KiHIA Hif-
IIMBAETHCS 10 JiBOTO IIJIYHOYKA, 3BiJKM BUKAYy€ KPOB [0 JPYroro KiHug, NifmuToro
Jlo BUcxigHOI aopTu. [lonepenHi BapiaHTH nepejbavyaiyd eKCTpaKopnopaabHi BapaH-
TH THeBMATUYHUX OMI], 1[0 CTBOPIOBA/IM NY/bCYIOUUH, NOAIGHUHN 0 pisiosoriuHoro
KpOBOTiK, npukjajgoM sikoi € POLVAD-MEV, po3po6ieHuil BUAATHUM MOJbCKUM Kap-
Jioxipyprom 3.Pesiroro Ta ioro HaykoBom rpynot. /lsoma npoBiiHUMU dipMamHy, 10
BUITyCKAIOTh PUCTPOI LIeHTPoO6ikHOTO 6e3nepepBHOro NoToKy LVAD, 1110 B JaHU# yac
3HaXOJSThCs HA MeAUYHOMY pUHKY, € HeartMate Thoratec Corp., Pleasanton, CA, CIIIA i
HeartWare International, Inc., Framingham, MA, CIIIA. Y €sponi kommnanist HeartMate II
OoTpUMaJia [103Bijsl HAa BUKOPUCTAHHSA K MeToJ, 6puIk-Tepanii B iuctonazi 2005 poky,
Tozi Ak HeartWare oTpumasa cxBasieHHs [Ji1 BAKOPUCTaHHA y nanieHTiB y 2009 poui
i Ak Tepamist npu3HadeHHA y 2012 poui [1]. B fanuit yac, BUKOPUCTAHHS JAHHUX NIPU-
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CTpOIB y MalLli€EHTIB, AKUM TPAHCIJIAHTOBAHO JIOHOPCHKE ceplie, CKJIAJJa€ MPUOJIU3HO
46%. 3rifHo NiTepaTypHUX JaHHUX, CepeJiHii Yyac niATpUMKH npuctpossmu LVAD y na-
LieHTIB, AKi 04iKyOTb TpaHcIIaHTaLii cepis, cTaHOBUTH 6/1u3bko 300 aHiB ( 147-537
nHiB). KinbkicTh iMmianToBanux LVAD B CIIA faHu# yac HaGJIMXKAETHCA [0 KiJIbKOCTI
TpaHcmaHTauiv cepus [1]. [lepexin Bifg mysnbcyrodoro o 6e3nepepBHO-NIOTOKOBHX,
neHTpudyxHux LVAD, moB’si3aHui 31 3HAUHUM 3HWKEHHSIM 3arajibHUX MOKAa3HUKIB
KIJIbKOCTi HeCPUATIUBUX MO/J[il, JOBrOBIYHICTIO CTa6L/IbHOI pOGOTH MPUCTPOIO i Ha-
6araTo KpalMMH NOKa3HUKaMH JJ0BTOCTPOKOBOI'0 BIXKMBAHHSA NMalieHTIB. B nepinii
piK, 4acTOTa pO3BUTKY YCKJIaJHEHb y Mali€HTIB, AKUM iMIIanToBaHo LVAD ckiazae -
30%, npoTarom Box pokiB nic/d iMmnianTanii y 80% nanieHTiB criocTepiraeTbcs NpHu-
HaliMHi ogHa noais [2]. [Tig moaieto ciif po3ymiTH yckiiaieHHHS, 1[0 BUHUKJIO ¥ 3B'3KY
3 omnepanieto immaaHTanii npuctporo LVAD. 3rizHo cBiTOBOro focBify, cepefHii yac
MOBTOPHOI rocuitasiisanii 3 mpuBoy MoAiN y nmanieHTiB ctaHOBUB 35 AHIB micas iMn-
JIaHTaLil NPUCTPOIO, CepeHA TPUBAJIICTb CIOCTEPEXEHHS 3a XBOPUMHU TPUBaAJA OLU-
HaauATh MicaniB [3]. /o OCHOBHUX yCKJIaJHeHb micis iMmiaadTanii LVAD HasnexaTb:
KpoBoTedi, TpoM603 npusiajy, ilneMidyHi Ta reMopariyHi iHCy/sbTH, roCTpe NOpyLIEHHS
byHKIil HUPOK, MoJliopraHHa HeJOCTaTHICThb, iHdekwii. TepMiHU MOsABU yCKJIaHEHD
nicas posmineHHs LVAD kiacudikyroTs Ha panHi (fo 30 aHiB nicas immuianTanii) abo
ni3Hi (uepes 30 aHiB nicia iMnuaHTanii).

B naniit po6oTi 6y/e npoaHa/si30BaHO YacTOTY BUHUKHEHHS paHHIX HeCNpUSTIIHU-
BUX HeXipypriyHMX NOJiH I yCK/JIaJHeHb B Hic/asgonepaniiHoMy nepiofi nporarom 14
JHIB mic/s iMnJIaHTaLil IPpUCTPOIO, y AEeCATH nauieHTiB, npoJikoBaHux B CLUXC B me-
piox 3 2016 no 2018 pik, y Bini 55+13,5 poki., 3 iHgekcoM mMacu Tisa 30,8+8,3 M2, 3
dpakiiero BUKUAY JiBOro nutyHo4ka Big 9% g0 28%. [lopiBHSHHSA mpoaHai30BaHUX
pe3yJIbTaTiB 06CTeXEHHS CTOCYEThCS AKICHUX Ta KiJIbKICHUX OLIHOK HEeCHPHUSTIMBUX
MO/iM Ta yCKJ/IaiHEHD Y NALLiEHTIB 3 pi3HUMH NiAX0AAMHU 10 aHTUKOATYJISTHOI LiJIbOBOL
Teparii.

MaTtepiaiu Ta MmeTogu. CoMaTUYHUH CTaH MAlli€EHTIB BignoBigaB 6-14 6anam EB-
poneiicbkoi CHUCTeMH OLIHKM PHU3MKYy NepefolepaliiHUX BTpy4aHb. 3a/IeXKHO BiJ
crarycy 3a INTERMACS, Level 1 (kapaioreHHui 10K) Bii3Ha4aBcs y 6 xBopux, Level
2 (mporpecyroya HeJOCTaTHICTb KpoB0ObGiry) - y 4 obcrexeHux. Bucoka npeaTpaH-
CIUIaHTallifiHa JiereHeBa rinepTeHsis (TpaHCcNy/J1bMOHAJbHUMN IpaAieHT 6inblie 15 MM
PT. CT. Ta/abo siereHeBUN cyAUHHUM omip Ginblie 4 Ox. Byna) 6ysia BusiBjieHa y 7 naui-
€eHTiB. /|Ba nmaljieHTa 6y/10 ONIEPOBAHO B CTaHi 3yMMUHKHU KPOBOOGIry 3 HaZlaHHSM ceplie-
BO-JlereHeBoi peaHUMallii, a y 0/{HOI'0 XBOpPOTO BijMidasiacs mIyHOYKoBa GiopusaLis.

XBOpUM MPOBOAUIACH IMIIJIAHTALSl B YMOBaX LITYYHOI'0 KPOBOOGIry, Ta moMipHoi
rinotrepmii 3 ¢t = +31C°. [IpoAyKTUBHICTb anapaTy IITYYHOro KpOBOOGIry cTaHoOBijIa
2,5 n1/xB/M2. Jlns 3aXMCTy MioKap/y BMKOPUCTOBYBAaJUCh CUCTEMH 3MIiHHOTO CTpY-
My Schtoker (HimewyuuHa), mo cTBoproBanu wWITy4yHy Gibpuasniio Ha dactoti 50 I,
12B/25A.

MOHITOpIHT NOKa3HUKIB CUCTEMHOI FeMOJAUHAMIKHU TPOBOAMBCA 3 BUKOPUCTAaHHAM
cucrteM «IntellsVue X2 Philips®» (Hizepsnanau), nokasHUKIB cepiieBoro iHJeKcy - 3a
nJomnoMoroio cucteMu «A7Vigileo Monitor-Acsesories EDWARDS® systems», nepe-
6pasnbHOi okcureHarii - cucremoro «INVOS Oximetr Somanetics® Inc.(CLLIA)».

Omneparist npoBojuIacs B yMOBaX KOMGiHOBAaHOTO €H/I0TpaxealbHOI'0 HAapKO3y M0
HaniB3aKpUTOMY KOHTYpY 3 LIJIbOBUM MiATPUMaHHAM KOHLEHTpalil iHrajasaninHux
AHEeCTeTHKIB 3TiJHO BIKOBUX MOKA3HUKIB MiHIMa/IbHOI a/IbBEOJIAPHOI KOHLieHTpawil.
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Jl1s1 3He60/1eHHS BUKOPUCTOBYBaIUCh GeHTaHin y f03i 1,7+0,8 Mkr/kr/xB. abo cyden-
TaHia 0,015+0,03 MKr/Kr/xB.

Y naui€eHTiB 3 BUCOKOIO JIereHeBO0 rinepTeH3i€l0 BUKOPUCTOBYBaJIACh IHTalIALiN-
Ha nogadya NO mig KoHTpoJieM eJIeKTPOHHOI0 MaHOMeTpa, ¥ f03i 30-200 ppm, usa Me-
TO/JMKa TAKOX 3aCTOCOBYBaJIACh MIPOTSTOM KiJIbKOX [Ii0 B micsionepaniiHoMy nepiozi.

[licsis1 3akiHUeHHS omnepauil, ITy4YHa BEeHTUALiA y BifiJleHH] iIHTEHCUBHOI Tepanii
(IT) mpoBoaunace annapatoM «Drager Evita V300» noBiTpsiHO-KHCHEBOIO CyMiIlLIIO 3
KOHLIEHTpALi€I0 KUCHIO B 3aJIEKHOCTI BiJ, CTyIleHd JiereHeBol rinepTreHsii, miJ KOHTp-
0J1eM TMOKa3HUKIB ra30BOr0 aHasli3y KpoBi, AKi BU3HadaiucAd Ha anapati «ABL800
(France)».

Anasi3z AMHaMIKM CTaHy MiOKapJa BU3HAyaBCA 3a JONOMOIOI0 aHaJi3y JIaKTaTy
KpoBi, TponoHiHy I Ta MB- ¢pakuii kpeatuHdochokinasu. Bei Bule BkasaHi aHaizu
Ta JIOC/i/PKEHHs] CUCTEMH 3rOpTaHHA KPOBi NPOBOAMINCHE Ha CUCTEMHIiH JlabopaTop-
Hil ctaHnii «Multiplate® Roche (®panuis)».

CepefHa TpUBaliCTh MiATPUMKH KpoBooGiry 3a pgomomorot LVAD, ckiazana
49,7+28,2 nHiB.

B paHHbOMY micisionepariiHoMy nepioZi XBopi 1006 OTPUMYBa/Id aHTUKOA-
I'YASHTHY LiboBy Tepanito (AKLT), mo ck/afanack 3 HACTYNHUX Npenaparis: rema-
puH (6-11 Oxn/xr/roa.), acnipuH (75-150 mr.), kiomnigorpens (75-150 mr.), Bapdapux
(1,5-7 mr.), HapponapuH Kaubniit (0,3-0,6 ma/2p./n.), boHganapuHykc HaTpito (2,5-
5 mr./2p./n.). Yci nanienTH 6ysnu posjisieHi Ha Bi rpyny, Ha KOHTPOJIbHY TPymy, 10
OTpHMYyBaJa KJaCUYHY aHTHUKOAry/AsHTHY LiboBy Tepamnito (AKUT ), sika ckyaganacs
3 IpSAMUX, HENIPAMUX aHTUKOATYJIAHTIB Ta aClipUHY i JOCAiIAXKYBaHY, IKa OTpUMYyBaJla
ansrepHaTuBHY AKUT, sika ck/1azanacs 3 kpomniforpesto, iHribiTopis TpoM6iHy B KOM-
6iHanii 3 KJ1aCUYHO aHTHUKOATY/ISIHTHOIO 1[i/IbOBOIO Tepani€to. TpuBaaicTb miATpUM-
KU ABOX nanieHTiB cuctemoto POLVAD cksasna Big 102 mo 156 aHiB, a BOCbMHM Nalli€H-
TiB - eHTpUyxkHUMU LVAD ckiana Big 20 go 78 aHiB.

KonTposib ApeHOBaHOI pifjMHU 3 NepUKapAiaJbHOI Ta TOpaKaJbHOI MOPOXHUH
MPOBO/UBCS CUCTEMOIO JBOKAMEPHUX aKTUBHUX JPEHAXKHUX CUCTEM, MiJl'€AHAHUX /10
MOCTIMHOTO BiZ€EMHOT0 THCKY, 110 COPOINYBaJIO BifXiA pifiuHU i moKpallyBaso mnoro-
JAUHHUI PO3paxyHOK ii KiJIbKOCTI.

PesyneraTu. Ilif 9yac paHHbOTO micagonepaniiHOro nepiofy y XBOpUX 3 pisSHUMHU
NiAXo4aMU [0 aHTUKOAryJAHTHOI Tepalii crocTepirajoch JOCUTH piSHOMaHiITHa Kap-
THHA HECIPUATIUBX MOAiM Ta YCKJIAAHEHD.

14 IOpiBHAHHSA YaCTOTH PO3BUTKY YCKJIAaAHEHb y Hic/asdonepaLiiHoMy nepioai, y
nawuieHTiB 6ysi1 po3/jiJIeHH] Ha rPyIy, B IKUX BUKOPUCTOBYBAJIaCh KJIaCU4YHa aHTHUKOA-
IYJAHTHA LiJIbOBA Tepallid rellapuHoM Ta aHTUKOAryJIAHTOM HelpsaMol Ail Ta aJbTep-
HaTUBHUMHM CXeMaMH KOMGiHOBaHOI Teparii 3 renapyuHOM B IepIIi Tpu 406U 3 TOCTiAy-
I0YMM Iepexo/ioM Ha BapdapHH, acnipuH, KJomniforpesb, dpakcunaprH abo 610KaTop
TpPOMOGiHYy.

Ak BugHO 3 Tabauni 1, 80%, To6TO 8 XBOPHUX OTPHUMYBa/IU B EPIIUI THXK/EHb Te-
MapUHOTEPAIil0 MIJISIXOM NOCTIHHOTO BBEeZIEHHS 3a I0NoMororo iHdy3iiiHoro Hacocy 3
mBHUAKicTIO Big 6 0 11 Ox/kr/rof., a 20%, To6TO 2 XBOPUX 3HAXOAUIUCh HA MOHOTE-
parii remapyHOM /i0 KiHILsl Tepe6yBaHHsA B BifAieHH] iHTeHcuBHOI Tepamnil. [losioBuHa
XBOPHX B eplIMK THXAeHb Ta 70% XBOpHUX, 7 NALLIEHTIB, HA APYTUH THXKAEHb OTPUMY-
Ba/IM aHTUKOArY/ISHT HenpsiMoi Aii BapdapuH B #03i 1,5-7 Mr/no6y.
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Ta6bnuusa 1
llopigHaHHS 2pyn nauyieHmis no kinekocmi i skocmi ompumyemoi AKLT

KoHTponbHa rpyna nauientis 3 AKUT  JocnigxyBaHa rpyna 3 anbTepHaTUBHOO

(N=5) AKUT (n=5)
Mpenapar n=2 n=1 n=2 n=2 n=2 n=1
[enapuH + + + + +
BapdapiH + + + + +
ASA + + +
P1Y12-bl. + +
anty-Xa + +

IIpumimka: AKUT - k1acMyHa aHTUKOAryJssHTHa L1iJIbOBa Tepamnis; anty-Xa — HaZ|polapuH KaJb-
iito; ASA - acnipus; P1Y12-bl. - kiomigorpess.

Ax anprepHaTuBa cTaHAapTHiM cxemi AKLT 6ys0 3acTocoBaHO HAcTymHi mpe-
mapaTu: 5 XBOpHUX, OTpUMYBaJId NMPOTIArOM BChOTO Iepiofy acnipuH B go3ax 1.4+0.7
Mr/kr/po6y; 3 namieHTa NpoTSATroM IepIllioro THXHA i 5 marieHTiB npoTsarom Apyro-
ro TWXHSI OTpUMYBasu kKjomniforpesab 1.3+0.8 mMr/kr/mo6y; HaAgpomapuH KaJbliilo
(0,3-0,6m/2p./n.) Ta donganapunykc Na (2,5-5 mr./2p./4.).

Ak nokasasy Halli foC/iP)KeHH, B [leplli IHI renapyuHOTepallii y 0JHOro NalieHTa,
BUHHUKJIa BUpaXkeHa relapyH-iH[yKOBaHa TPOMOOLUTOIEHIs, 1110 IPUBEJIO 0 3MiHU
cTparerii Ha aJlbTepHAaTUBHY Tepallilo 3 3aCTOCYBaHHSAM HaZpoNapuHy Kajbliio. B no-
JlasbLIoOMY, ¥ JAHOTO NalieHTa 6yso 3adikcoBaHo iHPikyBaHHS Miclisl BUXOAY Kabesiro
»KUBJIeHHd cucTeMu LVAD Ta B nojanplioMy pO3BUTOK HO30KOMiaJIbHOI THEBMOHIL.

Y m’aTH nauieHTiB, SKUM NPOBOJAMJIACH MOHOTepallis renapyuHOM, BUHHUKJIA HEO6-
XiHICTb Yy NMOBTOPHOMY ONepaTUBHOMY BTPyYaHHi 3 MeTOI JApeHyBaHHS BeJMKOi
KIJIBKOCTI ekcyfaTy Ha 2-3 po6y micisionepariiiHoro nepiofy a Takox iHdikyBaHHS
MicLsi BUXOy Kabesto XuBJjieHHs1 cucTeMu LVAD. ¥V Bcix XBOpUX, IKUM MPOBOJUIACH
MOHOTEpaIis reapyuHoM, B Mic/isionepaniitHoMy nepioZii po3BUHYJIach TOCTPa HUPKO-
Ba HeJIOCTATHICTh, IKa BUMaraJja 3acCTOCyBaHHS HUPKOBO3aMicHoi Teparmii. Y ogHoro
MmalieHTa 3 MOHOTEpAIi€ renapuHoOM micasionepaniHui nepios yckJagHUBCA poO3-
BUTKOM reMOpariyHoro iHCy/bTy, Ne4iHKOBOi HeJOCTaTHOCTi, aopTa/bHOI Ta NpaBo-
LIJIyHOYKOBOI HEJIOCTaTHOCTI.

Y opHoro naijieHTa, SKMH OTPUMYyBaB MOHOTepamniio BapdapUHOM, B Mic/sonepa-
LiftHoMy nepiofi po3BuHy0Cs iHQiKYBaHHS Miclisl BUXOAY KaHIOJIb CIIOJy4YeHHS 3 CUC-
TeMmoro BiPOLVAD, u1i0 npusBesio B pe3yJibTaTi 10 PO3BUTKY CEICUCY, HO30KOMiaJbHOI
MHEeBMOHii, HUPKOBOI HeJOCTAaTHOCT] Ta NPaBOLJIYHOYKOBOI He/JOCTATHOCTI.

Y Bcix maui€eHTiB, AKi OTpUMyBaJId aHTUKOATY/ISIHTHY LIJIbOBY Tepallilo Ha OCHOBI
MO€E/JHAHHSA TenapuHy, BappaprHy Ta acmipuHy, B micisonepaniiHoMy nepiofi pos-
BUHYJIACh FOCTPAa HUPKOBA HEJOCTATHICTD, Y OAHOTO MallieHTa — illeMiuHe NopyIeH-
HS MO3KOBOI'0 KPOBOOGIry, 1110 YCKJIAaAHUIIO Mepebdir micasgonepaniiHoi peabiniTanii.
[lizHinle nanieHTH 6y BUNMCAHI 1040MY 3 OYiKyBaHHSM Ha MOCIiAyI04y MepecajKy
cepugl.

Y nanieHTiB, siki oTpuMyBasiu GoHaNapUHYKC HATpis B KOMOiHaLil 3 acmipyuHOM,
KJIoTiiorpesieM Ta Bap$aprHOM NPOTSTroM NepIIUX CbOMU Ai6 mic/sioneparifiHoro ne-
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Ta6bnuua 2

Xapakmepucmuka yCcKN1aOHeHb y NauieHmie 3 pizaHUMU 8UOAMU AHMUKOA2YISSHMHOI Yi/lbo-
80i mepanii

AKUT

MoHo- MoHo lenapun+ F+B+A+ r+B +

Tepanis Tepania  Bapdapin +B+A+ P1Y12bl. P1Y12bl
YcknapgHeHHs lenapun  BapdapiH  +Acmipin  P1Y12bl. +anty-Xa +anty-Xa
Kinbkictb nauienTis 2 1 2 2 2 1
JNleTanbHi BUNagKu 2 1 0 1 0 0
Bup LVAD LVAD BiPOLVAD LVAD POLVAD LVAD LVAD
IHdekuisa kabent/ 1 1 2 1 2 1
KaHH/b
Cencuc 1 1 1 0 1 0
Po3BUTOK HUPKOBOI 212 1t 2t 0 0 0
Hef0CTaTHOCTI 3 Npo-
BELEHHAM HUPKOBO3a-
MiCHOT Tepanii:
ra*/ roe?
[HCynbT iweMiunuinl/ 12 0 11 0 1t 0
remMopariumuit. 2
HosokomianbHa 0 1 0 0 0 1
NMHEBMOHIs
[MeyiHkoBa HepocCTaT- 1 0 0 0 0 0
HiCTb
MpaBowwnyHo4koBa 1 1 0 0 0 0
HeLOCTaTHICTb
AopTanbHa HepocTaT- 1 0 0 0 1 0
HicTb

pioZy, TAKOXX PO3BUHYJINCA ABUIA HUPKOBOI HEJOCTATHOCTI, 1110 BUMaraso [poBe/eH-
HA HAPKOBO3aMIiCHOI Teparil. Y oAMHOTro NnalieHTa po3BUHYJ/IO0CH illleMiYHe YpaKeHHH
TrOJIOBHOTO MO3KY, 1[0 V MOEJHAHHI 3 reHepasiszaniero iHQeKIiiHOro mpolecy Micus
BUXO/y KabeJIto )KUBJIEHHS PU3BEJIO 1O CMEPTI.

Y nauieHTa, AKMH Ha TPeTIO A06Y MOHOTeparii renapuHoM GyB NepeBeJleHUH Ha
Tepanilo KJomniforpesaeM, IpoTAroM Apyroro THXHs NicagonepaniiHoro nepioay pos-
BHHYJIOCH illleMiYHe YIIKO/AXKEeHHS IF'0JIOBHOTO MO3KY.

Y nanjeHTis, mo manu komb6iHoBany AKLT, sika ckiazasack 3 BapdapuHy, acnipu-
Hy, Kjaomnigorpesto B 30% BUMaAKIB pO3BUHYJIOCH iHOiKyBaHHS MicCIsl BUXOAY KabeJsito
KHBJIeHHA Ta B 20% BUNaAKiB- pO3BUTOK rOCTPOi HUPKOBOI HEJJOCTATHOCTI 3 MOCTiAY-
I0OYUM NIPOBEeHHAM HUPKO3aMicHOI Tepamnii.

[HekniliHI ycKk/Ia/leHHs1 XBOPUX JAHOrO JAOCTi/PKeHHSI MOXHA y3araJlbHUTH K
NepBUHHI, BUHUKIII Bif iHQiKyBaHHS Micus BXoJy depes3 IepejHIO YEPEBHY CTiHKY
KabeJiro )KuBJIeHHs cucteMu LVAD, Tak i BTOpUHHI, 1[0 BUHUKJIU ITiJl 9aC PO3BUTKY CY-
nyTHBOI iHGeKLii mijg yac iKyBaHHS naLieHTiB. PO3BUTOK cencucy 3 JieTaTbHUM Ha-
cripkoM BiamivaBcs y 20% BunazkiB. [HeKUiiHUN nepukapAUT po3BUHYBCd y 40%
xBOpuX. OCHOBHUMM 36yHUKAaMH iHQEKIiHHNUX yCKJIaJHEHb OY/IN 30JI0TUCTUH cTadi-
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Ta6nuug 3
Ocobnusocmi nepebicy iHpeKkyiliHUX ycKnadHeHs nayieHmis 3 LVAD

DocnipxysaHa rpyna

IaHi npo aHTuGiotukotepanito (ABT), KoHTponbHa rpyna 3 anbTepHaTtuBHoto AKLT
L0 BUKOPUCTOBYBaNMCh B NIKyBaHHi nauientie 3 AKLT (N= 5) (n=5)

XBOPUX n=2 n=1 n=2 n=2 n=2 n=1
IHdeKuia nepBuHHaY/ BTOpMHHA2 1t 1t 12 12 0 0
IHbeKLiHWIA nepukapanT 0 0 1 1 0
CepepHs TpuBanictb ABT, aHi 53+12 5 63%21 1945 14£8 11
Po3BuToK cencucy 0 0 0 0
3axXMLLEHHI NEHILMAIHM WNPOKOTro 1 1 1 - -
cnekTpy Aii (Piperacillin + Tazobactam)

Kapbanenemu (Meronem) 1 - - 1 - -
Mikonentnau (Teikoplanin) 1 1 - 1 - -
Liedanocnopinun(Biofuroksim) 1 - - - - -

JIOKOK, KJiebciesna, 6ypKkxoJiiepis Ta CHHbOTHINHA nmanndka. 70% XBOpUX OTPUMYBa-
JIO 3aXUILeHUH NMeHIiuJIiH rupoKoro cnekTpy Ail (minepauuniH-Tazo6aktam B f03i 4,5
rpamMu ABiuu Ha 700y); 50% manieHTiB — ryikonenTup (TedkomiaHiH B 031 400 Mr
ZBiuM Ha 106y); 40% nauieHTiB OTpUMyBaiu Kap6oneHeM (MepoHeM 1 rpaM Tpudi Ha
Zo6y) Ta 10% nanieHTiB -nedanocnopuH (6iodpypokcum B 103i 1 rpam ABiuu Ha 106Y).

AK cBimunTh TabAMIA 4, BYACHO HaZlaHA HUPKO3aMiCHA Teparis 32 KOPOTKUH Mpo-
MIXOK 4Yacy, JonoMarae BiJHOBUTH QYHKIil0 HUPOK i B MOAAIbLUIOMY 0OMEXUTH MPO-

Ta6bnuua 4
Ocobnusocmi nopyuwieHb QyHKYiIi HUPOK y nauienmis 3 LVAD

MNauieHTn
MauieHTy 3 roctporo MauieHT 3 roctpoto
HUPKOBOK HEJOCTAaTHIC-  HMPKOBOK HEAOCTaTHiC-
TI0, IKMM NpOBOAMNAChL  TIO, AKOMY NpOBOAUNACH

MokasHukK remodinbTpauis remopiadinbTpauis
KinbKicTb AHIB HUPKOBO3aMiCHOI Tepanii 6,57 7
CepenHii NOKa3HMK KpeaTUHiHY Ha no- 250£56 /9562 370 /100
YaTKy i B KiHLi NiKyBaHHS (MKMONb/N)

CepepHin NOKa3HUK WBKAKOCTI ro- 22%6 /53,3%12 17 />60

MepynspHoi inbTpauii Ha noyaTky i B
KiHLi NiKyBaHHS (Mﬂ/XBMﬂMHy/1.72M2)

[o6oBuit piypes Ha noyaTtky i B KiHLi 490£710 /2313+1520 450 /3000
NiKyBaHHS B M.

CepepHs weunakictb dinbTpauii anapa- 106,6* 13,4 140

TOM LUTYYHOI HUPKK B MA/FOA.

KinbKicTb BUKOPUCTaHMX CETiB AN ana- 2,6 ceTa/nepion 2 ceta/nepiof
paty F®/[0® 3a nepiog, NikyBaHHS.

Kinbkictb TpomM603iB ceTiB 3a nepiopf, 2 0
NiKyBaHHS.
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SIBU HUPKOBOI JuchyHKII. 3rifHO OTpUMaHUX JJaHUX, y BCiX XBOPUX 3HMKYBaBcs pi-
BeHb KpeaTHHiHY B KPOBi B NOPiBHSIHHI 3 monepejHiMU 3HAYeHHSMH, TaKOK, Ha QOHI
NIpOBEJEeHHA HUPKOBO3aMiCHOI Tepallii, BifjMiyasoca migBUIeHHA IWBUAKOCTI IJIoMe-
pyasipHoi ¢inbrpanii. CepeiHs KiibKicThb GipMeHHUX KOMIIEKTIB (ceTiB) A/ remMo
dinbrparnii/remosiadinpTpanii, BAKOpHMCTaHUX 3a Yac HaZAHHS Tepallii, TOBOPUTH PO
BiZIMOBiAHICTE cepelHLO-HOPMATUBHOI'0 BKAa3aHOTO BUPOOHUKOM 4Yacy iX BHKODPHC-
TaHHA * Ol 76 roAuH, ajie y MaIi€EHTIB B peXuMi nutpaTHoi reMmodinbrparii 6ys1o
BUKopHCcTaHO Ha 30% 6isibllle KOMIJIEKTIB — CeTiB, BHAC/IiJOK BUHUKHEHHS TPOMOIB B
3aKpUTiH cucTeMi cosyyens i reModiapTpy.

Y Tpbox nauieHTiB (80% 3 rpynu HUpko3aMicHoi Teparii), 3rifHO MoKasiB, Mpo-
Boguaach remopuiabTpalis (Cytrine Central Venous HemoDialisis CCVHD) i ogHoro
nauieHTa (20% 3 rpynu HUpKo3aMicHoI Tepariii), 3rizHo mokasis, remoaiadinpTpanis
(Cytrine Central Venous HemoDialisis Filtration CCVHDF). Jlana Hupko3aMicHa Tepa-
Iist IPOBOAUJIACH 3 3aCTOCYBAaHHAM 0QiljiHaJIbHUX NPUT'OTOBJIEHUX PO3YMHIB Kabliif0
XJIOpY, GUTPATY HATPito, CYOGCTUTYTY Ta AianizaTy 6isis jidkka nauieHTiB y BPIT.

O6roBopeHHA. fk cBiAyaTh AaHi pe3ysabTaTiB JocCaifkeHb, iHPeKLilHI ycKaaa-
HEeHHA € OJHI€I0 3 NPOBIAHUX NPUYHH IOBTOPHOI rocmiTaaisanil y nux nanieHTis. Yac-
ToTa iHdeKIiH, noB’A3aHux 3 iMIuanTanieo LVAD € Bucokoro i ckiazgae Big 30 g0 50%.
3rigHo 3 ganux peectpy INTERMACS MoxxHa criocTepiraTv BeJIMKY KiJIbKICTb yCKIa-
HeHb Yy NalieHTIB, AKUM iMIIaHTyBau cucTeMy LVAD. Hal6inbi yacTumMu iHdeKLin-
HUMH YCKJIQJJHEHHSIMH y JlaHol KaTeropii nanieHTiB € iHpikyBaHHSA cUCTEMU KabeJsito
KUBJIeHHA Y 19% nanieHTiB NpOTATOM pOKY Micjd iMIJaHTalii, BUKJIUKAaHUN TaKu-
MU 30YAHUKAMU SK Staphylococcus aureus Ta Pseudomonas aeruginosa, B IoJabIIOMY
y IMX NALi€EHTIB PO3BUBAIOThCS HO30KOMiasbHa MHEeBMOHIsA (23%) Ta cencuc (20%)
[15,16]. Lli maHi y3roKy10ThCs 3 pe3y/ibTaTaMH HALIOTO JOC/iPKEHHS Ha Ipy1i 3 Jiecs-
TH nanieHTiB. TakUM 4YMHOM, 3 XBOPUX OTPUMaJU IepBUHHE iHQeKLifHe YCKIaJHEeHHS
i 4 manieHTa BTOPUHHI, cepeJ; SKUX y TPbox OYB nepukapAuT. Ho3okoMiasbHa MHEB-
MOHIg po3BuHynack y 10% xBopux. 3rifHO JiTepaTypHUX JaHUX, PiBEHb JIETAJIbHOCTI
BHACJIiI0K iHPeKIINHUX yCKIaZHeHb focATae 9,8% depe3 mictb MicaniB i 31% vepes
12 micsanis [17,18]. Tenepaunizanis iHdekLiiHOr0 NpoLiecy 3 pO3BUTKOM CEINCUCY BifMi-
yaJsiach CTaH Bifioynack y 20% XBopux Haoro JocaimpkeHHs, y 10% naijieHTiB cencuc
MaB JIeTaJIbHI HacaiAKu. [HIIMM nanieHTaMm, 1[0 BUXKWJIY, Mi3Hille 6yJ10 nepecajpKeHe
JIOHOpCBhKe ceplie. TAKUM YMHOM pe3y/IbTaTH aHaJli3y Halloi BUGIPKHU 3 JeCATH MallieH-
TiB BiZiOBiIaI0Th JaHUM BeJIMKUX 6AaraToOleHTPOBUX A0C/i/[PKEHD.

3rigHo 3 JliTepaTypHUX JAaHUX, TaKe YCKJIAJleHHHS, K aopTaJbHa HeJOCTAaTHICTh
(AoHpn) e yacTuM ABUIIEM y ALIEHTIB, AKUM TpaHcIJIaHTOBaHO LVAD, B Mexax BiJ; 11%
Zo 42% [19,20]. Ha#6inbiu yacTo e ycK/IaJHeHHSI PO3BUBAETHCS NPOTATOM TPUJLS-
TH JHIB Nmic/4 IMIVIaHTALil CUCTeMH MeXaHi4HoOl MiATpUMKHU. HenpaBuIbHUN KyT Mix
TpaHCIJIaHTaTOM BiATOKY LVAD i BUCXiJHOIO a0OPTOI0 MOXe NOTEeHLIMHO CIPUYMHUTH
ocJsiabJieHHsI KOpeHsl aOpTH, PO3IUUPEHHS i MepeKPUTTS Ta HEAOCTATHOCTI aopTaJib-
HOro kJjamnasa. KpiM Toro, cTpyMu BHCOKOI'O THUCKY, 10 KOHTAaKTYIOTb 3 KOPEHEBOIO
CTOPOHOIO 3aKPUTOr'0 a0PTAJbHOI'0 KJalaHa, MOXYTb NMPU3BECTH 0 MOLIKOKEHHS
i JlereHeparii kyianaHiB. [HIIMM MexaHi3MOM, 10 CIIPUSIE€ PO3BUTKY a0OpTaJbHOI HeZ0-
CTATHOCTI y nayieHTiB 3 iMmianToBaHuUM LVAD, € 3MiHa CTIHKHM aopTH Yyepe3 Hanpyry
3CyBY Ta BMCOKI AiacToJi4Hi THUCKU. PO3BUTOK aopTa/bHOI HEJOCTAaTHOCTI y Mali€H-
Ta 3 iMmaHToBaHUM LVAD npu3BoAWTh [0 KJIaNaHHOI HEKOMIIETEHTHICTI, 3HUXKEHHS
edekTUBHICTI Hacocy i moripieHHs cepleBoi HeJOCTAaTHOCTI. B HaloMy Aoc/iKeHHi,
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aopTa/ibHa HeJOCTATHICTb po3BuBaack y 20% Bunazkis nporarom 30 fHiB micad iMn-
JaHTanii LVAD, ujo BiinoBifae JaHUM CBITOBOI IPAaKTUKU.

[IpaBournyHoukoBa HegoctaTHicTe ([IIIHf), 3rizHo maHux 3apy6ixHOI cBiTOBOI
MeJMYHOI JIiITepaTypH, € CEpPHO3HUM yCKJIaJHEHHAM, OCKIJIbKA MeXaHiuHa NiTpUMKa
3a6e3nevyeThbCs Tinbku JiBUM 1ayHoukoM. [IIIIHA 3ycTpivaeTbes npubausHo y 11%
nanieHTiB micasa immianTanii LVAD [21]. TIILHx Moke 6YyTH pe3y/IbTaTOM CENTAJbHOT0
3CyBY BJIIBO BiJj BUCOKOI LIBUAKOCTi HaKauyBaHHsA abo MMPaBOTo 3CYyBY Yepe3 HU3bKY
IIBU/KICTb HaKa4yBaHHS, 060'€MHOT0 lTepeBaHTaXXeHHS, Mic/JssHaBaHTaXKeHHs (JiereHe-
Ba rinepTeHsis) a6o BHYTPIilIHLOI UIJIYHOUKOBOI HEJJOCTATHOCTI. Y JlesIKUX MaliEHTIB
NPaBOLIJIYHOYKOBA HEeJOCTAaTHICTh PO3BUBAETLCS PANTOBO Micjas iMmaHTanii LVAD.
[lizBULIEHMH LeHTPaJbHUN BEHO3HUU TUCK, MiJABULLEHUU OMip JIereHeBUX CY[UH i
THUCK JiereHeBol apTepil 3i 3HMKEeHHMMU [IOKa3HUKaMU CepLieBOro BUKUAY i3 paBoro
LIJIYHOYKY BKa3yioTh Ha roctpy [IIIHf. Taki nanieHTH noTpe6yroTh iHTEHCUBHOI Me-
JMKaMeHTO3Hol Tepamii, cnpsiMoBaHoOl Ha 3anobiraHHs rinoxcii, sjereHeBoi Ba30KOH-
CTPHUKIIiI Ta ONTUMI3aIlil J0CTaBKU KUCHIO 0 cepiisd. O6MexxuTH nposisu [TIITH MmoxHa
pi3HMMHU IHOTPONHUMHU areHTaMH, BKJI0Ya4| Jo0yTaMiH, afjpeHatiH i MispiHoH. Jle-
reHeBi Ba30AUJISTAaTOPH, TaKi IK iHraIALiMHUKA OKCUJ, 30Ty Ta iHraNALiMHAHN IPOCTa-
LMKJIiH, CJIil BAKOPUCTOBYBAaTH B YMOBax MiJiBUILEHOTO JlereHeBoro TUCKY. Kosu Me-
JMKaMeHTO3Ha Teparnis HeepeKTUBHA, NALiEHTH NOTPeOYIOTh BCTAHOBJIEHHS IPABOT0
VAD (ventricle assist device). TuMyacoBa niITpuMKa MpaBoro MJIyHOUKY IPOBOJUTHCS
Jlo fioro BiIHOBJIEHHSI pOOOTH; iHaKIIe MallieEHT NOTPe6ye TPUBAJIOro TEPMiHYy Mexa-
HiyHOI NifTPUMKH NPaABOro IIJIyHOYKa ab0 3arajJibHOTO LITYy4YHOro cepigd. [lonepeaHi
JIOC/IiPKeHHs1 TOKa3aJ/iy, L0 paHHsA iHinjanis 6iBeHTPUKY/ISAPHOI MiJTPUMKHU MOXe
OyTH IOB’sI3aHa 3 MOJIIMIIeHHSIM BHKUBaHHA [32]. BignoBigHo 3rigAHO CBITOBUX JaHUX
Haui xBopi Texk B 20% BunagkiB Mauu HeyckaagHeny [IIIHz4. ¥ ognoro xBoporo niei
rpynu po3uTok [1IIHf, yckaaZHUBCS NeYiHKOBOIO HEJOCTATHICTIO, 1[0 TOTpebyBasio
BCTAHOBJIEHHSI 3araJIbHOI0 IITYYHOTO ceplis, siKe 6yJi0 iMIJIaHTOBaHE Ta CIPUJIO Bif-
HOBJIEHHIO GYHKIIT TPaBOro MIJIyHOUKY.

Po3BUTOK rocTpoi Ta XxpOHIYHOI HUPKOBOI HEAOCTATHOCTI JOCUTB NOLIMpPEeHi y naui-
€HTIB 3 CepIEeBOI0 HEJIOCTATHICTIO, 0COGJIUBO Y THX, SIKi ABJSAIOTHCA NalliEHTaMU 3 iMII-
JIAHTOBAHUMMM CUCTEMaMU MeXaHI4HOI NMiATpuMKH JiBoro utyHo4dka. INTERMACS mno-
Biomiisie, o y 876 3 7286 (12%) nanieHTiB, ikuM iMmuianToBaHo LVAD po3BuHysi0Ch
roctpe nopyuieHHs GyHKLiI HUPOK, SIKe BUMaraJio poBefieHHs AiaaizHoi Tepanii a6o
reMmo ¢inprpanii. Takox, y IjUX XBOPHUX BiiMiyasoch 36i/1blIeHHs] KOHLIEHTpaLii Kpe-
aTUHiHY B cMpoOBaTIi 6ijbllle HiX ¥ 3 pa3u y NOPiBHAHHI 3 BUXiHUM piBHEM a6o miz-
BMILIeHHsI KOHIIEHTpalil KpeaTUHiHy BuIle 5 Mr/Aj Ha npoTs3i 6isbLie 48 roguH [22].
Takoxx icHYIOTB JlaHi CIOCTepeKeHb, 10 ONMUCYIOTh KOPOTKOYacHi epeKTH iMmIaHTanjil
LVAD Ha ¢yHKLiOHA/NbHY 3/1aTHICTh HUPOK, OJJHAK HEJOCTAaTHHO JaHHUX BijAJa/leHUX
pe3ysnbTaTiB OyHKIIl HUpOK. Hampukiaz, peTpocneKTuBHe gociimxeHHs 220 XBo-
pHX mokasaJjio [23], o y manieHTiB, y IKUX MOKPAIIUBCSA KIipeHC KpeaTUHIHY 6ibIi
50 ma /xB. micasa iMmmianTanii LVAD 30-meHHa BUKHUBAEMIcTh ckJana 84%, Toai K y
MaLiEHTIB 3 HU>KYUM piBHeM KpeaTHHIHY 30-AeHHa BMKUBaHICTh cAraia 66%. Lle He-
BeJIMKE JO0C/i/PKeHHST TaK0oX [T0Ka3aJIo, L0 Y XBOPHX 3 ripioro GyHKIi€0 HUPOK, IPU
iMnnanTanii LVAD, 3Ha4HO 3HMKyBasiack 1-piyHa BU?KMBAEMICTB, iKa CTaHOBUJIA 26%
B Ipyni Nali€eHTIB 3 HANHWKYUM piBHEM KJIpeHCy KpeaTHHiHy B NOPiBHAHHI 3 66% B
rpyni Nali€HTIB 3 HAUBUILMM piBHEM KJIPEeHCY KpeaTHHIHY. Y HaloMy JOCTiKeHHI
[I0Ka3aHo, 10 Y BCiX XBOPUX 3HUKYBaBCA pPiBeHb KPEAaTUHIHY B KPOBIi B IOPiBHAHHI 3

Clinical Anesthesiology & Intensive Care, N2 1 (13), 2019 61l m



nonepeAHiMM 3Ha4eHHAMHU 0 iMmiaHTanii LVAD-cucteMm. [Ipy npoBesieHHI HUPKOBO-
3amicHoil Tepamil xBopuM, fAKi il moTpe6yBasy, BiaMivasocsa MiBULEHHS IBUAKOCTI
IoMepy/sipHoOl ¢inbTpanii i mokpaueHHs MOKa3HUKIB [[eHTPabHOI reMOANHAMIKH,
110 MOEAHYBaJIOCA 31 3SMEHIIEHHAM /103 IpenapariB, AKi 3aCTOCOBYBaJIUCA AJIF alpeHo-
MiMETHUYHOI KOopeKLil.

1.

BHCHOBKM:
OCHOBHUMM YCKJ/JIaJHEHHSIMH y NaLieHTiB micisa iMmnianTauii cucrem LVAD € iHdek-
uikHi Ta HeiHdeKLiiHI (MpaBOLLIYHOYKOBA, a0PTaIbHA, IEYiHKOBA, HUPKOBA HEJ0-
CTaTHICTB).

. Indekuiitni ycknageHnHs po3sunynuck y 80% Bunajkis, y 40% nauieHTiB iHbekIis

YCKJIAIHUJIACh PO3BUTKOM cercucy. ¥ 20% nainieHTiB aHTUOAKTepiasbHa Teparmis He
MaJla MO3UTUBHOTO ePeKTY i cercuc MaB JieTaJlbHi HacaigKu. Fk mokasasio Halle Jjo-
CJIiJPKeHHs, 3aCTOCYBAaHHA aJIbTepHATUBHOI aHTUKOATYJIAHTHOI L{i/IbOBOI Tepallii cy-
MIPOBO/KYBaJIOCSI 3HM?KEHHSIM 4YaCTOTH PO3BUTKY iHPeKLiHHUX ycKkaagHeHb Ha 60%.

. TocTpa HHUpKOBa HeAOCTAaTHICTb PO3BUBAETBHCA Y MALLEHTIB 3 IMIJIAHTOBAaHUMU

LVAD B 40% BunazkiB. BukopucTaHHs po3po6.JieHOi HAMU aJlbTepPHATUBHOI CXeMHU
AKIT no3BoJ/ifl€ 3HU3UTHU YaCTOTY PO3BUTKY AAaHHOTO yCKaAagHeHHA Ha 90%.

. [IpaBouIyHOYKOBa HEJOCTATHICTh BUHHKa/la y NaLi€EHTIB 3 IMIVIAHTOBAaHUMU

LVAD y 20% BunazkiB. BukopuctaHnHs po3po6JieHoi HAMU aJIbTepHATUBHOI CXeMHU
AKIT no3BoJ/ifi€ 3HU3UTHU YaCTOTY PO3BUTKY AAaHHOTO ycKaagHeHHd Ha 10%.

. AopTasibHa HeZOCTAaTHOCTI BUHMKaJIa y NaLieHTIiB 3 iMmianToBanuMu LVAD y 20%

BUINAJKIB. Ik cBiAYaTh laHi HALIOTO AOCJiP)KEHHS, a/IbTEPHATUBHA aHTHUKOATyJISIHT-
Ha LJIbOBa Tepanid He BIVIMBAE HAa YaCTOTY PO3BUTKY a0OpPTa/IbHOI HEZ0OCTATHOCTI.
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CYYACHI TEHAEHLIT AHECTE3IONIONIYHOIO 3ABE3NEYEHHS
Y XIPYPTIi IOP-OPTrAHIB

0.0. AitBappxi'?, 10.10. Ko6enaubkuit'2
113 «/lHinponemposcbka meduuHa akademis MO3 Ykpainu»
2K3 «Micvbka kainiuna aikapHs Ne 8» /IMP /[lninpo, Ykpaiua

YAK 616.211 - 089.5 - 085
D0I110.31379/2411.2616.13.1.7

COBPEMEHHbIE TEHOEHUMU AHECTE3UOJIOTMYECKOIO
OBECMNEYEHUA B XUPYPTUU NIOP-OPTAHOB

A.A. AiiBapaxu, 10.10. Ko6ensukuit

BBejeHue. Bonpochl ysydlleHHs] aHECTE3HOJIOTMYECKOro obecriedeHHsl onepa-
THBHUX BMelIaTeabCTB B JIOP-NpaKkTHKe OCTAIOTCSA aKTYaJIbHUMH H B Hallle BPeMsl.

Iesnb. M3y4yuTh 0COGEHHOCTH WM BO3MOXXHOCTH Y/Ay4YllleHUs 0O6Ilel aHecTe3uu

IIPpU NJIaCTUKE IIeperopogky Hoca C IPpUMEHEHHWEM HOBbIX aAIbIOBAHTOB.

Martepuasbl M1 MeTOAbl. VccienoBanuch nokasartenu 89 nmanydeHTOB, KOTOPbIM
NPOBOJMJIACH CENTOIJIACTUKA B YCIOBHUSIX KOMOUHUPOBAHHOMN aHecTe3UU (BHYT-
puBeHHad c UBJI + mecTHas). [lanueHThl pa3geseHbl Ha 3 rpynmnbl — «K» (n=28),

«Il» (n=31) u «[I» (n=30).

PesysbraThl. B rpynmne «/[» oTMe4asacb OLeHKa ONepallMOHHOrO MoJif B Mpej-
eqax 9,87+0,06, B rpynne «II» - 6,03+0,09, B rpynne «K» - 5,04+0,14 co-
oTBeTcTBeHHO (p<0,001). /JuTeJbHOCTh HapKo3a M OMNepaluy, [03a NpoIo-
¢dosa u perTaHuIa 6BUIM MeHblIe B rpynne «[I» 1 3HaYUTeNbHO MeHlle B IpyMIe

«/I» (p<0,001).

BbiBoAbI. [I[puMeHeHHe HOBBIX a/lblOBAHTOB B COCTAaBE aHECTE3HOJIOTHYECKOIO
obGecrieyeHHs] IJIACTUKHU IEPETOPOJKHM HOCA NPUBOAUT K YJAYULIEHHUIO BU3YaJIU-
3alUY ONEePaMOHHOrO 1101, COKpAllleHUI0 BpeMeHHU Olepaliy U o61el aHecTe-

3WH, yMEHbIIEHWIO 103bl aHAJIFTETUKOB U aHECTETHKOB.

KiroueBble c10Ba: CeNnTOIJIACTUKA, oInepallMOHHOE II0JIe, aHEeCTe3Hsd, aHaJIre-

314, aIbIOBAHTHI.

UDC 616.211 - 089.5 - 085
D0I110.31379/2411.2616.13.1.7

MODERN TRENDS IN ANESTHETIC MANAGEMENT IN SURGERY OF

ENT ORGANS
Ayvardgi A.A., Kobelyatskyy Yu.Yu.

Introduction. Nowadays, the issues of improving anesthesiology support of surgical
interventions in ENT practice remain relevant. And many questions of anesthesia,
perioperative analgesia, hemostasis, regulation of the autonomic nervous system

require further solutions.

Aim. To study the features and possibilities of improving general anesthesia for

plastic surgery of the nasal septum using new adjuvants.
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Materials and methods. We studied the indicators of 89 patients who underwent
septoplasty under intravenous anesthesia (propofol, fentanyl, tracrium) with
mechanical ventilation + local anesthesia (lidocaine). The patients were divided
into 3 groups - “Control” (n = 28), “Paracetamol” (n = 31) and “Dexmedetomidine”
(n = 30). Such indicators as the evaluation of the surgical field by the surgeon
on a 10-point scale and its correlation with other indicators, the duration of the
operation and anesthesia, the dose of anesthetics and analgesics were studied.

Results. In the group of patients who underwent dexmedetomidine infusion, an
operative field within 9.87 * 0.06, in the paracetamol group - 6.03 * 0.09, in the
control group - 5.04 *+ 0.14, respectively (p <0.001 ) was evaluated. The duration
of anesthesia and surgery, the dose of propofol and fentanyl were less in the
paracetamol group and significantly less in the dexmedetomidine group (p <0.001).
In patients of all groups, a high degree of inverse correlation was observed between
the evaluation of the operative field by the surgeon and the volume of blood loss, the
duration of the operation, the duration of general anesthesia, the dose of analgesics
and anesthetics (p <0.001).

Conclusion. The use of new adjuvants in the composition of anesthetic management
of the nasal septum plastics leads to improved visualization of the surgical field
during surgery, reducing the time of surgery and general anesthesia, reducing the
dose of analgesics and anesthetics.

Key words: septoplasty, surgical field, anesthesia, analgesia, adjuvants.

Beryn. [luTaHHA noJiniieHHs1 aHecTe3ios0riYHOro 3abe3neyeHHs1 ONepaTUBHUX
BTpy4aHb B JIOP-npakTULi 3aIMIal0ThCA aKTYaJIbHUMHU | y Halll 4ac.

JlociXKyoun MOIMPEeHICTh BUKPUBJIEHHSI IePEeTUHKU HOCY Y NonynsLii JrofeH,
JlesiKi aBTOPU BKa3YIOTh, L0 Lisl TATOJIOTisA BUABASAETbCA Maike y 90% Bunazakis [1].

OfHMM 3 NepCneKTUBHUX HANpPAMKIB [iJI1 ONTHMMIi3alil aHecTesil IpyM OTOpUHOJIA-
PHHTOJIOTIYHHUX Ollepallisix € 3aCTOCYBaHHA HEHAPKOTUYHUX aHAJbIeTHKIB Ta ceseK-
THUBHUX aroHICTIiB LleHTPaJIbHUX A-2-aJpeHOpeL el TOPiB.

HaBegeHi afi’t0oBaHTU BUKOPUCTOBYIOTbCS Y 6araThox rajy3six MeJAULMHU fAK Oif
yac aHecTe3i0JIoTi4HOro 3abe3eyeHHs, TaK i BIPOJOBX iIHTEHCUBHOI Tepamii.

Y 6isnbiift yacTUHI AOCHiPKEHDb BifOOpaXKaETHCS, 10 BHYTpillHbOBEHHA dopMa
aneTtaMmiHodeHy 3a6e3neuye epeKTUBHICTb Ta 6e3MeKy y 60poThbi 3 mepuonepauiii-
HiM 6oJieM. [lapanieTamMoJ1 MOXHa BU3HATH NpenapaToM Mepiioro BU6OPY A/ BUKO-
pPUCTaHHSA Y peXxUMax MyJbTUMOAAJIbHOI aHabresii. Kpim Toro, neit af’toBaHT Moxe
3MeHUIYBaTH YacTOTY NicjasionepaniiHoi Hyl0TH Ta 6J10BaHHA [2, 3].

[Ipu nopiBHAHHI eKkcMeeToMiAUHY i peMideHTaHiNy y Ha3anbHil Xipyprii o6uasa
npenaptu ebeKTUBHI y 3HMKEeHHI BUNIQJIKIB axkuTalii mic/ist aHectesii. Ajsie ekcMeie-
TOMIiZJMH GiJIbII KOPUCHUM y 3an06iraHHi 6/110BOTH Ta mic/sionepauiiiHoro 6o.to [4,5].

AHecTesiosioriyHe 3abe31e4yeHHsI OTOJIOT{YHUX BTPYy4YaHb, 10 CKJIaAy SKOTO BXOJUTb
KoMbiHaris ceBodutopaH/pemideHTaHis, i ceBodropan/nekcmeeToMiaNH, 3abe3nedy-
10€ sIKiCHI yMOBHU /151 eKCTy6allii Tpaxel. Ajie JekcMeleTOMIANH Ma€ epeBart 1100 3MeH-
LIEHHsI CIIOXKUBAHHS OMi0iZiB, HyA0TH Ta 6JIF0OBOTH Y Mic/sionepauiiiHoMy nepiozi [6].

Y nanieHTiB npy paJuKaIbHil pe3ekiil cTpaBoxoAy, IepUoNepaTUBHE 3aCTOCYBaHHSA
JleKCMe/IeTOMIZIMHY epeKTUBHO 3HWXKYE NeprolnepaliiiHy CTPecoBY peakliito, CIOKUBaH-
Hs omioiziB i 3ano6irae nepexoay micisionepariiiHoOro rocTporo 60JIt0 10 XpOHiYHOTO [7].

Husbki f03u JekcMeleTOMiAMHY MOKpaLlylOTh reMoJUHaMiuHy CTaGiJbHICTL y
XBOPHUX IIiJl 4ac Ta MicJisi NIpoBeieHHS KapoTUAHOI eHJapTepekToMii [8].

H 66 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 1 (13), 2019



Y pi3Hux ranyssax xipyprii Ta iHTeHCHUBHOI Tepamnil JeKCMeJAeTOMiZIMH NIOKa3ye He-
WpONpOTEKTHUBHI, KapAioNpoTEeKTUBHI, HeQPONPOTEKTHUBHI BJIACTHUBOCTI, 3abe3neyye
MOKpallleHHs NepuonepaniiHol aBajbresil Ta yCyHeHHsI CHCTEMHOI 3anaJibHOI BiANO-
Bizi Too [9].

B MeTaaHasi3i, NpoBeJeHOMY B OCTaHHI POKM MOKa3aHO, 110 CUCTEMHE BBeJEeHHS
JeKcMeZleTOMIZIMHY MOXe 3MeHIIUTH Jac XipyprivHoro BTpy4aHHs, iHTpaonepaninny
KpOBOBTpATYy i /103U iHTpaomnepaliiiHoro iHrajasniiiHoro aHecTeTuka Ta GeHTaHiTy
nopiBHSHO 3 muiane6o. lle Takok Moke 3HU3UTHU NicasonepaniiHui 6ijb i 4acTOTy BU-
HUKHEHHs 30y/PKeHHs. Y 3B’s13Ky 3 HeBEJIMKOI0 KiJIbKiCTIO HOC/IiP)KeHb, HEOOXiHI mo-
Jasiblli KaiHiYHI BUNpo6yBaHHA A5 HiATBEPAXKeHHS [uX pe3yabTaTiB [10].

[loenHaHHs aneTaMiHOdeHY Ta JleKCMeeTOMIIMHY PU CENTOIJIACTUIL J03BOJISIE
3a6e3neYuTH aJleKBaTHY aHa/bresilo y nepuomnepaniiiHomy nepiofi. BBeseHHs nux
aJl'toBaHTIB KopeJitoe 3i crabinizaliero reMojHaMiK1 y nepronepaliMoHHOM Nepiofi.
[Hdy3isa AekcMeneTOMIMHY Ta NapaLeTaMoJy CIpHUsE 3HIMKEHHIO iHTpaoneparifiHol
KpoBOBTpaTH [11].

Y HazanbHiH xipyprii nepuonepariiina iHdpysis fekcMeeTOMiAUHY IPU3BOJUTD 0
3MeHUIeHHA KOJIMBAaHb [TIOKa3HUKIB reMOJUHAMIKH MiJ 4ac ornepaTUBHOIO BTPy4YaHHA
i CTBOpPIOE YMOBH [1J11 KOHTPOJIbOBAHOI rinoTeHsil. 3aCTOCyBaHHS AeKCMeeTOMIJUHY
i BHyTpiltHbOBeHHOI popMHU aLeTaMiHOdeHY y TeBHIHM Mipi 03B0OJIsI€ 3aXUCTUTH OpTa-
Hi3M BiJ| xipypriyHux MaHinyasuii i onepaniHoro crpecy [12].

TakuM 4MHOM, BUKOPUCTAHHS [IeKCMeJIeTOMIIMHY Ta BHYTPIilIHbOBEHHOI GOpMU
aneTaMiHodeHy fIK a/i FOBaHTIB NPH 3araybHil aHecTesil i/ yac npoBe/ieHHS Ha3aJlb-
HUX ONEPAaTUBHUX BTPYYaHb NOTPebye M0/jaIbIIOr0 BUBYEHHS.

MeTa AoCaiJKeHHs: BUBYUTH 0COGJIMBOCTI Ta MOXJ/IMBOCTI NOKpaLeHHs 3arajb-
HOI aHecTe3ii IpY NMJIACTHUL[i IEPErOPOAKH HOCA i3 3aCTOCYBaHHSAM HOBUX a/i OBAHTIB.

MarTepiaiu Ta MeTOAU AOCHAiAXKeHHA. [IpoBoAMIIOCA IPOCIIEKTUBHE JOCIIP)KEeHHA
Ha 6a3i BAIT K3 «MKJI Ne 8» IMP 3 ciynsa 2015 poky go rpyzansa 2018 poky. BuBuanucs
MOKa3HUKU 89 nalieHTiB, IKUM OyJ1a BUKOHAHA CENTOIIACTUKA. XBOPi po3mno/isieHi Ha
3 rpynu: «K», «I1» Ta «I» (Ta6auusa 1). Kputepil BkiatoueHHs: Bik - 18 - 60 pokiBs; fia-
IHO3 - BUKPUBJIEHHS IePeTUHKU HOCy; KJac 3a ASA - I - 1I; 1o6poBijibHA 3ro/ja XBOPUX.
KpuTepii BUK/II0O4YeHHS: CYNyTHI 3aXBOPIOBAaHHSA; HE3T0/la XBOPHX.

OnepaTyBHiI BTpy4aHHs NPOBOJMUJIMCA B yMOBaX BHYTpPIIIHbOBEHHOI aHecTe3il
(nporodou, deHTaHis, aTpakypiyM) 3i IITYYHOI BEHTUJISALIEIO JIETEHb + MicIieBa aHec-
Te3is (2% po3uuH Jifokainy). s nicasonepaniiHoro 3He60JieHHSI BUKOPUCTOBYBAB-
csl AekckeTonpodeH KoxHi 8 roanH B/B y 103i 50 M.

Y rpyni «[I» npoBoaunacs B/B iHy3ia napaneramosty 3a 30 XB 10 HOYaTKy olepa-
TUBHOI'O BTPy4YaHHS NPOTAroM 15 XB y A03i
15 mr/kr (asne He 6inbue 1000 Mr ofHOPa-  Tagnuus 1
30B0). Y rpymni «/I» narjieHTaM 3ab6e3nevysa-
Jlack iHy3is fekcMeieTOMIZIMHY, KA TOYH-
Hasiacs 3a 10 xB 0 iHAYKLIT aHecTesii y 1031

Xapakmepucmuka nayieHmig y 2pynax
00C/1i0MEeHHSs

0,7 MKT/Kr/roj i 3aKindyBasacsi 3a 10 xB o _X@PaKTepuctuka K n A
3aBepIleHHs ONlepPaTUBHOTO BTPyYaHHs. KinbkicTb naui- 28 51 30
€HTiB

Onepyro4yoMy Xipypry 6yJ10 3alpONOHO-
BaHO OLIHMTHU AKICTb Bisyasisauii omepa- CTaTb (4/%) 14/14 15/16 13/17
uiliHoro mosisi 3a 10-6a/bHOI0 WKaJIOMW, mo  _BIK 37 31 33
3a/IeXHUTh Bij iHTeHCHBHOCTI iHTpaomepa-  Knac 3a ASA I-Il I-1l I-1l
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Tabnuug 2
Moka3Huku & epynax 0ocniomeHHs «K», «[1» ma «/[1»

lpynu
MokasHuk K n il
OuiHka xipyprom onep.nons (6anm) 5%0,14" 6%0,09* 9,87+0,06*
Tpuanictb onepauii (xB.) 56+0,43* 50,4+ 0,23* 41,2 £0,58*
TpuBanictb aHecTesii (xB.) 75%0,43* 65,1+0,16" 56+0,38"
[o3a nponodony (Mr) 578+1,11* 523,5+0,84* 438,1%0,75*
[lo3a peHTaHiny (Mr) 12,9+0,14* 11,3+ 0,12* 9+0,15*

Ilpumimka: * - p<0,001 npu nopiBHAHHI Noka3HUKIB rpyn «K», «I1» Ta «/l»

IiiHOI KpoBOTeYi. 3a MpecTaB/IeHOI0 mKaiow 0 6aiB - Ije HAUTipMmKUH NoKa3HUK, 10
6aJ1iB - BiIMOBi{HO — HalKpallil. PeecTpyBajivcs TPUBaJIiCTh Ollepal[iiHOTO BTPyYaH-
HfA Ta 3arajJbHOI aHecTesll, /10332 aHeCTeTUKIB | aHa/IbTeTUKIB.

BukopucToByBainica MeTOAHU NMapaMeTPUYHOI Ta HemapaMeTPUYHOI CTaTUCTHUKHU
Ha ocHOBi nporpamu STATISTICA 10.

Ha npoBeaeHHs AoC/i/P)KeHHSI OTpUMaHO A03Bia eTHuHOI koMicii K3 «/IMKJI Ne 8»
JOP Tta 13 «IMA MO3¥Y» ¥ no6poBinbHa 3ro/ia yCix Nalli€eHTIB, JOTPUMaHi TPHUHIAITHN
XeJIbCIHCBKOI fileKJIapail.

Pe3y/sibTaTH JOC/IiJKeHHS Ta iX 06roBopeHHs. [Ipu NopiBHAHHI pe3y/bTaTiB ¥
rpynax CocTepeXeHHs BUABJAETHCS, 10 Bi3yaslizalisi onepaniiiHOro noJjist BHpoA0OBX
omepariil 3a MKaJ0W Cy6'EKTUBHOI OI[IHKK Xipyprom y rpymi «/» mocsarana 10 6anis
(Tabmug. 2). Fpyna «K» Ta «[1» XapakTepu3yBaJKcs MEHIIO KiJbKiCTIO GastiB.

3aBgKU Kpallii BidyaJsizalii onepaliiiHOro moJisi TPUBa/IiCThb onepallii Ta 3arajib-
Hoi aHecTe3ii y rpynax «[I» Ta «/l» 6y MeHIIIe.

BifnoBiZiHO 1032 aHECTETUKIB Ta aHAJIbIeTUKIB y LIiX IpyIax TaKo CKOPO4yBaJIMCS.

Y Bcix rpynax crnocrepeXeHHs BijMidasacb 3BOPOTHS KOpeJIALisi BUCOKOTO CTyIe-
HIO MiXK OI[iHKOI0 Xipyprom ornepaniiHoro 1moJisi Ta 06cAroM KpoBOBTpPATH, TPUBaAJIiC-
TH0 omeparii, TPUBAJIICTIO 3arajJbHOI aHecTe3il, 03010 aHAJbIreTHUKIB Ta aHECTETUKIB
(p<0,001) (Tabuung 3).

3aBAgaKHM cTabinizalii reMmoguHaMiKy

Ta6nuug 3 npu iHysii JekcMeaeToMIIUHY AOocsATa-
Koegiuienm kopensauii CnipmeHa y epynax JIOCA 3MEHIIEHHA KPOBOBTPATH Ta Kpa-
cnocmepexeHHs MiX OUiHKOK onepayilimvoeo  1a Bisyanisalis onepauiiHoro o,
noss xipypeoM ma iHWUMU NOKA3HUKAMU CKOpouyBaJslacsi TPHUBaiCTb ONepaTHB-

HOT'0 BTPy4YaHHS Ta 3araJibHoi aHecTe3sil.

R (Spearman) [Moka3Huk
[le mpu3BOAMJIO A0 3MEHILIEHHS 03U

-0,87 O6car KpoBOBTPaTH .
= : npermnapariB /151 aHecTe3ii Ta aHabresii.
-0.89 puBanicts onepauit BrivB anetamiHodeHy 6yB MeHIU 3Ha-
-0,87 TpuBanicrb 3aranbHoi aHec- 4HUH, i 06yMOBJ/IIOBaBCA ONTHUMI3alliio
Tesii
088 - aHasbresil.
- 033 aHeCTeTuKIB . .
: A : TakuM 4MHOM, YMM Kpala Bi3yaJi-
-0,88 [o3a aHanbreTukis

3allis omepaniifiHOro MoJis, TUM OiJbII
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CKOpOYyBaBCA 4ac omepaliii, aHecTesil Ta 3MeHIIYBaJUCA 403U aHEeCTETUKIB Ta aHaJ/lb-
reTUKIB.

[loTpi6Hi nmojanbIi AOCAiPKEHHSI CTOCOBHO BILJIMBY aHecTesii Ha iHTpaoneparii-
HY KpOBOBTDATY, Bi3yaJlizalilo onepawniiiHOro noJjs Ta TpUBadiCThb XipyprivHOro BTpPY-
YaHHS 3 BUKOPUCTAHHSM TaKHUX a/J FOBAHTIB, K KETaMiH, JIiloKaiH (BHYTPilIHbOBEHHE
BBeJIeHH:1), KaHabioiayu, HedponaM, rabaneHTUHOIIU, HAPKOTUYHI aHAJIbTeTUKH, Tpa-
HeKCaMOBa KUCJIOTA TOLLO.

BucHOBKHM. BukopucTaHHS HOBUX aJf IOBAaHTIB y CkJaJii aHecTe3ioJsioriyuHoro 3a-
6e3nedyeHHs IJIACTUKW NEPEeTHHKHU HOCY NMPU3BOAUTH [0 NoJinuieHHs Bisyasisanil
onepanifHoro noJis, CKOpo4YeHHs 4acy olepaTUBHOIO BTPYYaHH4 | 3araJibHOI aHecTe-
3il, 3MeHIlIeHHs 103U aHaJIbI'eTHUKIB | aHECTETHUKIB.
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AHAI3 3MIH NOKA3HUKIB T'YMOPAJIbHOI IAHKU IMYHITETY
Y XBOPUX 3 NIABUWEHUM IHOEKCOM MACUTINIA
NMPU NONITPABMI

KyuepsBuenko B. B., Bonkosa 0. B., lapnai K.10.
Xapkiecokuli HayioHaabHUll MeduyHull yHieepcumem, M. Xapkis, YkpaiHa

YK 616-001-031.14-056.25-078:57.083.3
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AHAJIU3 UBSMEHEHUW NMOKA3ATENEN T'YMOPAJIbHOIO 3BEHA
MMMYHUTETA Y BOJIbHbIX C MOBbILWWEHHbIM UHOEKCOM MACCbHI TEJTA
MPU NOJINTPABME

Kyuepsasuenko B. B., Bonkoga 0. B., Wapnaii K.1O.

Llesibto 3TOrO KCC/Ie0BAHUS ObLI aHAJIN3 U3MEHEHUH MOKa3aTesield T'YMOpaJIbHO-
ro 3BeHa UMMYHHUTETA y 60JIbHBIX C TOBBILIEHHBIM UH/eKCOM Macchl Tesia ([TMMT)
npu nojutpaBMe. Y 224 60/bHBIX C pa3JIMYHON cTapToBoi nudpon UMT Obliu
NpOaHaJM3UPOBaHbl JJUHaMUKa B-1uMonuToB, cosepkaHre UMMYHOIVIOOYI/IH-
HOB kJsaccoB A, M, G B ceiBOpoTKe KpoBU. UccnefoBanre npoBoauock Ha 1, 3,
7, 14, 30 u 360 cyTku ¢ MOMeHTa I10Jly4eHUd NOJUTPaBMbl. BrisiBieHO, 4TO He-
CMOTPS Ha OOJIBLIYI0 YCTOWYHUBOCTh I'YMOPAJbHOI'0 FOMEOCTA3a M0 CPAaBHEHUIO C
KJIETOYHBIM K BO3J€WCTBUIO MOJUTPABMbl HAa opraHusM GoJsibHOro c [IMMT, ero
MaToreHeTUYeCKOe 3HAYeHHWE MPHU TPaBMaTHYeCKOU 60JIe3HU SIBJISIETCS BecbMa
BaXXKHBbIM. B cBo10 ouepejb, cTeneHb HapylieHUs1 GYHKIUNA 3TOr0 3BeHa UMMYHH-
TeTa 3aBUCUT OT UMT Kakaoro 13 naiMeHTOB.

KnwuyeBble csoBa: B-siumdbonuTsl, UMMyHOTJIOOY/IHHBI KJjaaccoB A, M, G,
MOBBIIIEHHbIN UH/IEKC MaCChl TeJa, IoJUTpPaBMa.
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D0110.31379/2411.2616.13.1.8

ANALYSIS OF CHANGES IN THE INDICES OF HUMORAL IMMUNITY IN PATIENTS
WITH AN INCREASED BODY MASS INDEX WITH POLYTRAUMA

Kucheryavchenko V.V., Volkova Yu.V., Sharlai K.Yu.

Important is a detailed study of the consistency of actions of various elements and
processes of the immune system that occur during different periods of a traumatic
disease depending on its severity in victims with an increased body mass index
(IBMI). The purpose of this study was to analyze the changes in the indices of the
humoral immunity in patients with IBMI with polytrauma. In 224 patients with
different starting BMI in the period of 1 day - 1 year from the moment of injury,
the dynamics of B-lymphocytes, the content of immunoglobulins of classes A, M,
G in blood serum were analyzed. The study was conducted on 1, 3, 7, 14, 30 and
360 days from the moment of receiving polytrauma. The obtained data emphasize
the importance of humoral reactions in the clinical and pathogenetic aspects of the
course of a traumatic disease in patients with IBMI It was revealed that despite the
greater stability of humoral homeostasis compared with cellular resistance to the
effects of polytrauma on the body of a patient with IBM], its pathogenetic significance
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in traumatic disease is very important. In turn, the degree of dysfunction of this link
of immunity depends on the BMI of each patient.

Key words: B-lymphocytes, immunoglobulins of classes A, M, G, increased body
mass index, polytrauma.

AkTyanbHicTh. BizoMo, 1110 MOXJIUBICTb yCHIIIHOTO JIIKYBaHHSA XBOPHX 3 MOJIITPaB-
MO0, HacaMIiepe/] 3 MiABUINEHUM iHAeKcoM MacH Tiia (IT1IMT), 6araTto B YoMy 3ase-
KUTb BiJi CTaHy 3aXMCHUX CUJI OpraHi3aMy BpaXOBYHOYM COPUAHHS TPaBMaTUYHOI XBO-
po6U MOpYLIEHHIO NPUHIMIIB 36epiraHHs LiJiCHOCT] iHAUBIyaJIbHUX CTPYKTYPHHUX
BJIACTUBOCTEH opraHiamy B Lijiomy [1, 2]. I3 36inbmennsam IMT 3HMKY€EThCS 3arajibHO
iMyHOGio/I0TiYHA aKTUBHICTh, KOMILJIIMEHTApHA aKTUBHICTh CHPOBATKH, GaronuTapHa
AKTHUBHICTb JIEMKOLUTIB, 4acTilal0Th ayTOIMyHHI peakuii [3, 4].

BpaxoBytouy, 1110 iMyHHa cHCTeMa SIBJISIE COO0I0 CYKYIHICTb JiMPOiAHOI TKAaHUHH,
sKa y B3aEMO3B’A3KY 3 iHIIMMU aalTalliiHUMU CUCTEMaMH OpraHi3My 3/[iHCHIOE clie-
nUudiuHUN aHTUTeHHO-CTPYKTYPHUM rOMeocTa3 BHYTPIlIHbOTO cepefoBuina [5, 6, 7],
BaKJIMBUM € JleTaJibHe BUBUEHHS Y3rOo/[P)KeHHOCTI /il pi3HuX ii esleMeHTIB i Mpo1eciB,
10 BUHUKAIOTh B Pi3Hi nepio/jy TpaBMaTUYHOI XBOPOOH B 3aJIEKHOCTI Bij cTyneHs ii
TSKKOCTI came y noctpaxaanux 3 [1IMT. [8].

MeTa 11b0T0 JOC/II)KeHHSA — aHaJIi3 3MiH I0OKa3HUKIB r'yMOpaJIbHOI JIAHKH IMYHiTe-
Ty Yy XBOPUX 3 MiZIBUILEHUM iHEKCOM MacCH TiJa [IPH NOJiTpaBMi.

MaTepiaiu u MeToaM. Y 224 XBOpHX 3 MOJIITPAaBMOIO 3 Pi3HOIO CTaPTOBOIO IUPPOI0
IMT B nepiox 1 no6a - 1 pik 3 MOMEHTY OTPUMaHHS YIUIKO?)KEHb 6YB MpoaHa/li30BaHU N
iMyHoJsIOTiYHMH cTaH: AuHaMika B-niMpouuTiB, BMicT iMyHOr106Y1iHIB KJ1aciB A, M, G
B CUPOBATLi KPOBI.

[lanieHTH, ki Oynu 0OpaHi [AJs1 BUBYEHHS KJIIHIKO-MATOr€HETUYHHUX aCHEKTIB
nepe6iry TpaBMaTHYHOI XBOPOGH, MaJlk OHAKOBY TSIKKICTb CTaHy Ha MOMEHT HaXo-
JoKkeHHs 3a mKasioo APACHE 11 14 + 5,8 6asiB i 6ysiu po3nogisieHi Ha 3 cTpaTudikoBaHi
KJIiHIYHI 'pyny B 3a/1€3KHOCTI Big cTapToBUX udp IMT.

Tak B [ rpyny yBiiimin 88 manienTiB (54 dosoBiky, 34 xiHok) 3 IMT Ha MoMeHT
HaaxomxkeHHs 1o 29,9 (26,1+3,1); B Il rpyny - 84 xBopux (48 4os0oBikH, 36 KiHOK)
3 IMT Ha MomeHT HaaxomkeHHs fo 30,0 - 39,9 (35,2+3,8); y Il rpyny - 52 xBopux
(32 yonoBikiB, 20 >xiHOK) 3 IMT Ha MOMeHT HaaxoKeHHs 10 >40,0 (46,2+5,8).

KoHTposibHY rpyny ckianu 60 106GpOBOJBLIB, IKi 3 TOYaTKy pPO3MOAIIsINC Ha 3
rpynu: 3 IMT go 29,9, 3 IMT 30,0 - 39,9 i 3 IMT > 40,0. Ane nicsig aHa1i3y OTpUMaHUX
MOKa3HUKIB Ha $OHi BiZicyTHOCTI BiporigHoi pi3HuIni Mixk iMdpaMu OTpUMaHUX MapKe-
piB B KOXKHiH i3 rpyn, MU 3'€Ha/IH BCi ZjaHi i 3a KOHTPOJIb NPUAMAJTH CEPeJHE 3HAYEHHS
3 iHTEepBaJIOM mMin-max.

Bci i 224 nocTtpakjanux He BiApi3HAIMCA 3a CTATTIO, BIKOM, JAHUMU aHAMHe3Y.
BoHM oTpuMyBaJy iJeHTUYHUI KOMIIJIEKC iIHTEHCUBHOI Tepamnii 3a MPOTOKOJIOM Bif-
MOBIJIHO JI0 CTYIEeHs TSKKOCTI, IKMH BKJ/II0OYaB iHQy3ilHy Tepamito (mapeHTepaibHe/
eHTepaJibHe XapuyyBaHHS), aHTUGIOTUKOTEpAIlilo, aHTUOKCH/JAHTH, aHTUTINOKCAHTH,
JlesarperaHTH, aHTUKOAry/JssHTH, IPOTUBHUPA3KOBI NpenapaTH, aHaJblreTUKH, BiTaMi-
Hu. [licns BUnuckw i3 cranioHapy Bci Li MalieHTH i3 MeIMKaMeHTO3HHX 3aC06iB MpHU-
WMaUtH JIvllle NpenaparTy, ki 6yJ1M HeoOXiJHUMH BPAax0BYIOYH X CYyNyTHIO MATOJIOTi0
(LyKOp3HMKYIOUH, AaHTUTiEPTEeH3UBHI).

Jocnimxenns npoBoguiocsd Ha 1, 3, 7, 14, 30 ta 360 106y Bify MOMEHTY OTpUMaHHS
MOJIITPaBMH.
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BusnaueHHs1 cy6nonyasuid aiMpouuTiB 3ZiliCHIOBaJM 3a [JONOMOIOI MOHO-
KJIOHQJIBHUX aHTUTIA. [IpoBOJIMIM pO3paxyHOK BiACOTKA 3arajbHOI Nonyadnii
B-niMmdornutis. IMyHOdII00pECIieHI[il0 OLiHIOBAJX HA TPOTOYHOMY IUTOMETPIi. BmicT
iMmyHory106y1iHiB KJaciB M, G, A B cMpoBaTIli KPOBi JOC/IiKyBaIk 32 METO/[OM iMyHO-
Typ6oguMeTpii Ha 6ioxiMiyHOMYy aHasizaTopi «Clinical system 700» ¢pipmMu «Beckman»
(CIIA) peakTruBaMu «Human» (HiMmeyuunHa).

J1s1 06pO6GKHM OTPUMaHHUX JAHUX BUKOPHUCTOBYBAJIM METOJAU MapaMeTpPUYHOI CTa-
TUCTUKHU. [JJ1s1 MOXKJIMBOCTI BUKOPUCTAHHS KpUTepist CThbIoZeHTa 064YUCII0BaIU KPUTe-
piit ®imepa-CHesexopa — BiiHOLIEHHS 6i/bLION Aucnepcii 1o MeHIuo]. /I/15 3'sicyBaHHS
3B’I3KYy M’k OKpeMUMHU ITapaMeTpaMH 3aCTOCOBYBaJIU KOpeasalilHUiN aHai3.

PesyneraTH AocaimxeHHd. [Ipu focaifpxeHH] 3MiH r'yMOpa/IbHOI JIAaHKU IMYHITeTY
y xBopux 3 [IIMT 3 TpaBMaTH4YHOIO XBOpO6OIO Oysia BUBUeHa AUHaMika B-nimdonuTis
(man. 1, Ta6a. 1). KinbkicTb ix Ha nepiy fo6y BiporigHo 3HMxkyBanacs y rpymnax I, I1 i
11I-15,2+3,1% (p<0,05), 13,8+2,6% (p<0,05)17,2+1,1% (p<0,05) BignoBigHo. OfHaK y
nanieHTiB rpynu [ (IMT < 29,9) el noka3HUK NOBHICTIO BiIHOBJIIOBaBCA /10 14-1 106U.

B noganbinomy KibKicTh B-1iMboIUTIB KOJTMBaacd Bifi HXKHBOI MeXXi HOpMaJib-
HUX 3HA4Y€Hb /10 KOHTPOJIbHUX B Mepiof Bif 1 Micsns 0 1 poky, 1o 6yJs10 HeCIPpUATIH-
BOIO IPOTHOCTHUYHOIO 03HAKOIO Yepe3 BeJIUKY aMILIITYAY.

Y xBopux rpynu II (IMT 30,0 - 39,9) no 3-1 5064 6ys10 nozAasblIe 3HKEHHS JJAHOTO
noka3Hnuka 70 10,8+2,1% (p<0,05), motiMm moyrHamocs HOro NoBiJibHE Bi[HOBJIIOBAH-

Ta6bnuusa 1
JuHamika Mapkepie 2yMopanbHOi NaHKU iMyHozeHe3y y xgopux 3 [TIMT 3 mpasmamu4Hoto
X80p060t0

Crpoku 06CTeXeHHs, f06a

pynu 1 3 7 14 30 360

1. 2. 3. 4. 5. 6. 7.
B-nimpoyumu (CL72+), %, koHmpons (n=60): 25,2+3,1%

lpyna | 15,231 16,437 20,1%5,4 24,639 17,4£2,9*  25,3*36
lpyna Il 13,8£2,6 10,8+2,1* 14,6%3,6* 19,1£2,7 27,134 24,94 1*
pyna Il 7,2%¥1,1* 49+1,7* 4,1+1,3* 15,3%3,1* 9,7%£1,9* 15,3£3,7*
IgA, 2/n, koHmpons (n=60): 1,6*0,17 o/n

lpyna | 1,5%0,34 1,9%0,36 1,5%0,12 1,6%0,43 1,7%0,71 1,7%0,71
lpyna Il 0,8+0,11*  0,9%0,17 2,0+0,36 2,1+x0,37*  0,9%0,51*  1,5%0,09
fpyna Ill 0,6%0,18 0,6+0,13* 0,5+0,14" 0,6+0,11*  0,7%#0,13* 0,6%0,16"
1gG, 2/n, koHmpons (n=60): 8,3*2,1 a/n

lpyna | 8,6%1,29 10,2%1,6 9,8%+1,4 8,6%£1,03 7,22+¥0,91 15,4+1,29*
lpyna Il 18,4%1,26* 22,4¥2,07* 15,6%2,02* 8,9+1,27 9,6x1,24  11,2#1,17
fpyna Il 5,3%1,08 3,9+0,26* 2,9%0,21" 5,4%1,91 10,1£1,93 2,97+0,31"
IgM, 2/n, koHmposns (n=60): 1,3*0,59 a/n

lpyna | 0,81%#0,12 1,37%0,69 1,32%0,43 0,7%0,32 1,2+0,36 1,2+0,39
lpyna Il 0,31+x0,6  0,29%0,16 1,22%0,17 1,3+0,21 0,8+0,22 0,9+0,41
fpyna Il 0,64%0,37 0,22*1,04 0,21%0,16 2,2%¥0,41 2,3%0,21 0,4+0,19
*~ p<0,05
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HoBa 1 3 7 14 30 360

Man. 1. iIuHamika piHs B-nimpouuTie npu
Mpynalll == == =KoHtpons TpaBMaTUYHil XBOpobi y xBopux 3 MIMT

=== pynal =3 Tpynall(A)

HS 3 HaCTYNHOO He3Ha4yHolo rinepnpofykuiero Ha 30-y 106y 3 MOMeHTa OTPUMaHHS
noJiiTpaBMu — 27,1+3,4%.

B cBotw uepry, y noctpaxgaaux rpynu Il (IMT = 40,0) no 7-u ai6 3HMKyBasiocs
YHCJIO AaHOTO NOKa3HUKa Ha 80% B MOpiBHAHHI 3 KOHTPOJIEM 3 HEBEJUKUM M0/aJb-
LIMM 3POCTOM, IKUH TpUBaB 0 14-i 061 06CTeXKeHHs 3 HACTYITHUM HOro 3MeHIleH-
HaM yepes 1 mMicaupb nicas TpaBMmu A0 9,7+1,9% (p<0,05). Yepes pik nmicsist oTpuMaHHA
moJliTpaBMHU 1ieM MOKa3HUK B JaHil rpymi ckaagas 15,3%3,7% (p<0,05).

Bigomo, 110 rymopasibHi edpekTH 3a6e3neuyoThcs NoxifHUMU B-niMporutramMmu aH-
TUTIJIaMU-IMYHOIJIO6Y/IiHAMU Pi3HUX KJIACIB, 1110 3MiHIOIOTh OJUH OJJHOTO MPOTSroM
peanizanii imynHoi BignoBiai. Tak guHaMika piBHs IgA (Mas1. 2) B cupoBaTLi KpoBi XBo-
pux rpynu [ He Bifipi3Hsisacs Bii KOHTPOJIbHUX 3HaUYeHb IPOTSATOM BChOTO Nepiosa 06-
cTexXeHHs (npoTArom 1 poky 3 MOMEHTa OTpUMaHHSA nojiTpaBMu) (Tabu. 1).

[pu IMT 30,0 - 39,9, rpyna I, Takoxx xapakTepHUM 6yJia BiZjIOBiHOCTb LIbOTO MO~
Ka3HUKa 6JIM3bKO /10 KOHTPOJIbHUX. B AuHaMmili piBHsA IgA Bia3Havyanucsa nepioau cna-
Ay - 1-a - 3-a 106a, 30-a - 360-a g06a 3 MiHiMmymoM Ha 1-y i 3-10 106y, Ko1K BiH OYB
Ha 45% HmwxuiM BiJ koHTpoJto (p<0,05), i miaiiom 3 7-i no 30-y fo6y. MakcuMa/IbHUI
BMicT IgA 6yB 3apeecTpoBaHUi yepe3 1 Micsll Bi MOMEHTY OTPUMaHHS NOJIITPaBMH i
ckjazas 2,1+0,37 r/a, 1o 6ysi0 BUIIUM 32 KOHTPOJIb Ha 60%.

Y xBopux rpynu Il 3 1-i no 30-y 106y 6y/10 BUsiBJIeHe cTabi/ibHE 3HUXKEHHS BMiCTy
IgA B cupoBaT1i KpoBi B cepeJHbOMY B 2,5-3 pa3u B IOPiBHSIHHI 3 KOHTpoJieM (Tab. 1).
Hapani npofioBxKyBaBcs criaf Horo KOHLIEHTpaLii i o 3akiH4eHHs 06CcTeXXeHHs BiH 3a-
JivIaBcs Ha 61M3bKo 70% HUKye KOHTPOJIbHUX 3HayeHb (p<0,05).

[Ipu pocaimkenHi piBHs IgG y xBopux 3 [1IMT 3 nosiTpaBMoto 6yJia BUsIBJIeHA IPUH-
LUIIOBO pi3Ha Horo AMHaMIKa, sika 3as1exaJsa Big IMT (mau. 3, Taba. 1).

%

0 -
HAoba 1 3 7 14 30 360 Man. 2. inHamika pigHs IgA npm
== pynal Co"0 [pynali(A) === pynalll = == *Koutpone  TPABMaTMY4Hill XBOpo6i y xBopux 3 MIMT
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Man. 3. [lnHamika pisHs 1gG npwm Aoba 1 3 7 14 30 360
TpaBMaTUYHIN xBopobi y xBopwx 3 MIMT B [pyna | E===2Tpyna l[(A) ======[pyna |l == = =KonTpons

Y xBopux rpynu [ - IMT < 29,9 - npoTsiroM Bcboro nepioay focaifxkeHHs Horo pi-
BeHb He BUXOJMB 3a MeXi KOHTpPOJIF, He3Ba)KalouM Ha MiABULIeHHS udp depes pik
CIIOCTePeXeHHs B cepeJHbOMY Ha 56% B nopiBHAHHI 3 KoHTpoJ1eM (p<0,05).

Y xBopux rpynu Il - IMT 30,0 - 39,9 - nigBuieHHs piBHa IgG B 2 pa3u BigMivaso-
cs1 3 MOMEHTY Ha/IXO/KeHHs y cTalioHap, Ha 3-10 00y 6yJi0 BUsBJIeHe MaKCUMaJbHe
Woro niagBuieHHs -22,4+2,07 r/a (p<0,05), wo 6y/10 B 2,5 pasu Bulile 3a KOHTPOJIb.
Hapani go 1 Micsang crioctepiraBcst 10CTYNOBUM cllaf JAaHOTO NOKa3HUKA.

Y xBopux rpynu III - IMT = 40,0 - 3 1-i o 7-y A06y 06y/10 BUsIBJIeHE 3HUXEHHS
JAaHOro MOKa3HMUKa 3 MIHIMyMOM BMICTy HallpUKiHelb IeplIOro THUXKHSA rocuiTasaisa-
uii - 2,9+0,21 r/n (B 2 pa3u HUK4Ye HiXXK KOHTPOJIb). Yepes pik Bij MOMeHTa OTpUMaH-
HA noJiiTpaBMHU piBeHb IgG B cupoBaTIi KpoBi y [UX NallieHTIB ckaajgaB 2,9+0,31 r/a
(p<0,05), wo B 2 pa3u 6yJi0 HUXKYE KOHTPOJIS.

BumicT [gM y xBopux rpynu I B pi3Hi cTpoku 06cTexxeHHs He Bifjpi3HSBCSA BiJi KOHTp-
o (Man. 4, Ta6a. 1).

Y xBopux rpynu Il Ha 1-y - 3-10 06y MaJsio Miclle 3HMKEHHSI MOT0 KOHILleHTpauii
3 MiHiMymMoM Ha 3-10 7,06y -0,29+0,16 r/u, wo 6ysn0 Ha 80% HUKYe KOHTpOJI0. B mo-
JaJIbIIIOMy BA3Ha4YeHa I03UTHUBHA AWHaMiKa KiJibKocTi IgM y flaHuX nauieHTiB.

Haii6inb1 BUpaxeHi nopyueHHs npoAykuii IgM 6ysiu BusiByieHi y xsopux rpynu IlL.
3 3-imo 7-y o6y el NOKa3HUK 3HMKYBaBcs A0 MiHiMyMa i ckiagas 0,2 r/a, o 6y/10
Ha 75% Hmxde KoHTpoJ. 3 14-1 no 30-y 706y 6y/1a BiazHaveHa ioro piska rinepmpo-
aykuisa -2,2+0,41 r/n i 2,3+0,2 r/a BiiIOBiAHO — 3 HACTYIHUM NOCTYHOBUM 3HUXKEH-
HsM. Yepes pik mic/is oTpUMaHHS MOJIITPaBMHU HOro BMICT OYB HMXK4Ye KOHTPOJIIO Ha
70% (Tab6.1. 1).

Man. 4. [inHamika pisHs IgM npwm Hoba 1 3 7 14 30 360
TpaBMaTUYHil xBopobi y xBopux 3 MIMT . [pyna | B3 Mpyna lI(A)

Tpynalll == == = oxTpone
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0OGropopeHHs pe3yabraTiB. TaAKMM YMHOM, OTPUMAaHI AaHi MiIKpeCaI0ThL Oe3Ie-
peyHe 3HAYeHHs TYMOpAJbHUX peakIliid B K/IHIKO-MaTOreHeTUYHUX acleKTax Iepe-
6iry TpaBMaTH4yHOI XBopo6u y xBopux 3 [IIMT. Ha nincraBi pe3ynbTaTiB npoBesieHO
aHaJi3y MU BU3HAYUJIM [IOPiBHAJIbHI XapaKTEePUCTUKU I'yMOPAJIbHOI BiANIOBiAl y JaHUX
Mali€HTiB.

Jna xBopux 3 IMT < 29,9 xapakTepHi He3HAaYHHUH | HETPUBAJIUH, A0 2 THXKHIB,
B-nedinuT 6e3 nopyueHHs1 NpoAyKLil OCHOBHUX KJaciB iMyHorno6y1iHiB. HesHauHe
niZiBUILlEHHS caMe B Iii cTpoKH IgG MosICHIOETBCS 10T0 OCHOBHYIO QYHKIIIEI0 CIPUATH
6inbi1 epeKTUBHOMY GaroyUTO3y PO3YHHEHHUX areHTiB. [HIIMMU cl0BaMU — Lie KOM-
[IeHCaTOPHO-NPUCTOCYBAJIbHUI MexaHi3M, 1[0 MOB’sI3aHUH 3 MAaCUBHOI aHTUT'€HHOIO
arakoto B nepuii 14 1i6 TpaBMaTH4yHOI XBopo6u. Bei nepepaxoBani peakuii Biznosizga-
JI1 KJIiHIYHOMY Nepebiry 3aXxBOplOBaHHS Y JaHOI TPy XBOPHUX.

Juns xBopux 3 IMT 30,0 - 39,9 xapakTepHi 3 1-i no 14-y 106y 3HauHe 3MeHLIEHHS
kisbkocTi B-1iM$pouuTiB, 110 CynpoBOKYETHCA NOPYIIEHHSAM NPOAYKIiI iMyHOT106y-
JIIHIB BCiX KJaciB: 3HM>KeHHAM BMicTy IgA 1 IgM, migBuienHam IgG, mo MakcuMasib-
HO MposiBJsJIocs B nepiui 3 fo6u. Lle cnpusisio HassBHOCTI B Liel nepioz y 40% xBopux
pisHOMaHITHUX iHQeKIiHHUX | 3amaJbHUX YCKJIaAHEeHb. [IpoTsAroM nepuioro Micsans
nepebyBaHHsA y cranioHapi y 20% nanieHTiB 1€l rpynu 6ynu BiasHadeHi peakuii Ha
BBeJIeHHsI THX abo iHIIMX MeAuKaMeHTIiB. Yepes pik crnocTepe)xeHHsI BCi MOKa3HUKHU
ryMOpaJIbHOI JIAHKH NIOCTYNOBO BiZIHOBJIIOBaNUCA. [leske 3HI>KeHHA IgA B 1jeii nepiog,
CKopilll 3a Bce, NOB’s13aHe 3 HasABHICTIO ¥ 38% xBopux iHPeKIiHHUX YCKIaJHEHD.

Junsa xBopux 3 IMT = 40,0 xapakTepHi npotarom 1 micansg XxBopo6u BUpaKeHUH
Jedinut B-niMboruTiB, 1110 MaKCMMalbHO MPOSABJISABCA B NEPIIUH THXAEHD i cynpo-
BOJPKYBABCs IHTEHCMBHUM 3HMWXKeHHAM IgA i IgG, a TakoX pi3KUM KOJIMBaHHAM KOH-
neHTpauii Big HU3bkuX (1-a - 7-a fo6a) A0 BUcOKUX (14-a - 30-a fo6a) 3Ha4YeHb IgM.
B nepiof 1o 1 poky Bijf MOMeHTa OTPHMaHHS MOJIITPaBMHU 6y/10 BU3HAYE€HO CyOGHOP-
MaJibHe 3HWKeHHs KinbkocTi B-niMdonuTis, 3HauHe 3HmxkeHHd IgA, IgM, IgG. Li 3mi-
HU KJIHUYHO BiJiIOBiJ{0/IM PO3BUTKY B PAaHHbOMY NepioZli TpaBMaTHYHOI XBOPOOH Y
36% naLieHTiB JOCUTDb TSHKKUX iHPeKIiHHUX | 3ananbHUX YCKAaAHEHD. [I[porHocTHy-
HO HeCIpPUAT/IMBUM OyJ/a BiICYyTHICTb NO3UTHBHOI AuHaMiku BMicTy IgG i IgA npoTs-
rom 1, MakCMMyM 2 THKHIB, II0 CBiJYUJIO NIPO HEAOCTATHIO HANPyry ryMoOpaJbHOIO
roMeocTasa y LHMX NMOCTpaXKJaaux. Pe3ysbTaToM 11boro 6yB 3puMB KOMIEHcaLii ryMo-
pasIbHOI JIAaHKU IMYHOpery/ALil i po3BUTOK B CTPOKHU 6 MicALiB — 1 pik nopyueHb ii
byHKIiOHYBaHHSA. 3HMKEHHS aHTUTIZIOYyTBOPEHHS 3a paxyHOK 3MeHIlIeHHs KiJIbKOCTi
B-nimdonuTiB, nopyueHHs npoleciB Ji3UCy KJAITUHHUX i 6aKkTepialbHUX 06’€EKTIB 3a
paxyHOK 3HKeHHs BMicTy IgM, BiacyTHicTb a60 ynoBisibHeHHs arperanii Mikpo6HUX
areHTiB i, BijmoBiZiHO, i HeepeKTUBHICTH MponeciB ¢parouuTo3y 3a paxyHOK 3MeHIIEeH-
Hd 1gG, HecmpOMOXXHICTh 6ap’€PHUX CIU30BUX 060JIOHOK CBOEYACHO BUAAISATH LIKif-
JIUBI pe4YOBUHHM 1 MIKpOOpraHi3MH 3a paxyHOK 3HWXeHHs KoHIeHTpauii IgG B cupo-
BaTLi kpoBi xBopux 3 [IIMT 3 mosiTpaBMOI0O NPU3BOAU/IM [0 NMOJOBXKEHHIO CTPOKIB
BiZiHOBJIEHHS QYHKIIH YIIKO/P)KEHUX OPraHiB, 3aroCTPEHHIO CyNyTHbOI naToJiorii, mo-
JOBXEHHIO 4acy KOHcoJlianil nepesoMiB, HAABHOCTI Y 79% nocTpaxKJalux TSIKKHAX
iHpekuifiHUX ycKIaiHEHD, IKi XapaKTePU3yBaJINCs MJISBUM 3aTSXKHUM Iepebirom, 1o
[I0TaHO MiZiiaBajiocs JiKyBaHHIO.

BucHOBKM. TakuM YHHOM, He3BaXKal0UM Ha BEJIMKY CTIMKICTb ryMOpaJIbHOTO TO-
MeOoCTa3y B NOPIBHAHHI 3 KJIITUHHUM [0 BIIMBY IIOJIiITPaBMHU Ha OpraHisM XBOpOToO 3
[TIIMT, fioro maToreHeTH4YHe 3HAaYE€HHS PU TpaBMaTU4YHIN XBOpOOi € JOCUTDH BaXKJIH-
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BUM. B cBOI0 uepry, cTyniHb nopyieHHs GyHKIiN i€l IaHKU iIMyHITETY 3aJI€XKUTBD BiJ|
IMT KoxkHOTO 3 MalieHTIB.

IlepcnieKTUBY NOAAJILIIOrO JOC/IiJKeHHd. B nojanbpoMy n1aHyeTbCA BUBYEH-
HA aHaJli3 3MiH [I0Ka3HUKIB KJITUHHOI JIAHKH IMYHITETY y XBOPUX 3 MiJABULIEHUM iH-
JEKCOM MacH TiJa 1P NoJiTpaBMi
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OLIHKA EQEKTUBHOCTI JTIO®ACLIAJIBHOIO BJIOKY B
AHECTE3I10/10TIYHOMY 3ABE3MNEYEHHI FIBPUAHUX CYANHHUX
ONEPALIA HA CTETHOBOI-NMIAKONIHHOMY CEFMEHTI

Bo6upb A.J1., Yexnos M.B., Pa6okoHb A.M., Cronsipuyk E.A.

XpoHiuHi 06.1iTepyroui cTaHU apTepiaJbHOI CHCTEMH MAlOTh CUCTEMHUIN XapaKTep,
NPHU SIKUX GJIBIIICTD XipyprivHUX BTPyYaHb MAlOTh NaJiaTUBHUN XapakTtep. Bij-
KpHUTa CyAUHHA Xipypris BiApi3HAETHCSA 3HAYMMOIO TPAaBMaTHUYHICTIO, B TOM 4Yac K
eHJIOBaCKy/IsIpHi BTpy4YaHHs1 3a6e3Me4yoTh MaJOiHBAa3UBHICTh - IPYU HAABHOCTI
3HAYHOTO CNEKTPY PU3UKIB Ta 06MeXeHb. BUKOpUCTaHHSA MepeBaXKHUX OCOGJIHU-
BOCTel 060X METOAMK Hif 4ac OZHOTO BTPY4YaHHS OTPHUMaJIO Ha3BY TiOPUAHUX
omeparii.

Ha 6a3i lleHTpy peKOHCTPYKTHBHOI Ta BiZJHOBHOI MeJULMHU (YHiBepcHUTETChKA
kiaiHika) OHMenY npoBeseHo nopiBHAHHA edeKTUBHOCTI iniodacuianbHOro 6.J10-
Ky mig Y3 HaBiraniero (ocHOBHaA rpymna) Ta emiaypasibHOi aHecTe3ii (KOHTpOJIbHA
rpymna) mijg yac anecrtesioJioriuHoro 3a6e3sneyeHHs riopugHux onepauiii. 3a iHTeH-
CUBHICTI0 60JIbOBOI'0 CHH/IPOMY Y nepiui 12 roAnH pe3ynbTaTH AOCTOBIpPHO He Bij-
pi3HsMCS B 060X rpynax; yepe3 24 roguuu oninka 3a BAIl y iniodacuianbHoro
6s10Ky Oysia mopiBHSAHO HIKYe (26+7 y ciokoi Ta 31+9 mij yac pyxy, npotu 33+6
Ta 39+11 y ocHOBHi# rpymi, BignoBigHo). [Ipy [bOMY, TaK0K, y OCHOBHIH rpymi 3Ha-
YHO CKOPOYeHO Yac BepTUKaisanii: 643 rog npotu 30+14 rog micss enifypaabHo-
ro 3He60JIeHHS.

IniodacuianbHuil 610K 03BOJISIE 3a6€3MeYUTH BUCOKY SKICTb 3HE6O0JIeHHS NPU
BUKOHAHHI ribpuIHUX apTepiasibHUX ONepaliil Ta paHHIO aKTHUBI3alli0 NalieHTa.

Kirouogi cioBa: isiodpacuiasbHuii 6J10K, riGpU/IHI CYyAUHHI BTpyYaHHS,

UDC 616.728.2-089.28:617-089.5
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EVALUATION OF THE FASCIA ILIACA COMPARTMENT BLOCK
EFFECTIVENESS IN THE ANESTHESIA OF HYBRID FEMORAL-POPLITEAL
VASCULAR OPERATIONS

Bobyr A., Chekhlov M., Ryabokon A., Stolyarchyk E.

Extensive multilevel atherosclerotic disease is common in patients with ischemia of

the lower extremities. Our patients now benefit from all-in-one procedures that are
part open vascular surgery and part catheter-based intervention, so-called hybrid
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vascular surgery. Hybrid revascularization surgery combines the well-established
patency benefits of open vascular surgery with the advantages of less-invasive
endovascular interventions to provide a durable and safe solution that can be
customized to individual patterns of disease.

A comparison of the effectiveness of the ultrasound guided fascia iliaca
compartment block (iliofascial block) and epidural anesthesia during hybrid
vascular reconstructions was performed on base of Center of Reconstructive and
Restorative Medicine (University Clinic) of Odessa National Medical University. The
pain intensity in first 12 hours did not differ significantly in both groups; after 24
hours, the visual-analogue score evaluation in the group of iliofascial block was
comparably lower (26 + 7 at rest and 31 + 9 at activeness versus 33 + 6 and 39 *
11 in the main group, respectively). At the same time in the group of regional block
the verticalization time was significantly reduced: 6 + 3 hours vs. 30 * 14 h after the
epidural analgesia.

Ultrasound guided fascia iliaca compartment block allows to provide high quality
of anesthesia during hybrid arterial operations and early activation of the patient.
Key words: fascia iliaca compartment block, hybrid vascular surgery.

ATepockyiepoTuyeckoe NopakeHHe COCYJOB fIBJIsIeTCS TEPMHHAJIbHBIM MpPOsIBJIE-
HHEM aTepoCKJIepOTHYeCKOro npouecca. MopdosiornyeckuMu cyocTpaTaMu 60J1€3HU
SIBJISIIOTCS IBE B3aHMOOTSATYAIOIIHe CXeMbI TOPAKEHUS UUPKY/IATOPHOTO pycja B Ma-
KpPO- U MUKPOCKOIIMYECKUX MacIITabax. XpoHUYECKHEe 0GIUTEPUPYIOIINe COCTOSIHUS
apTepUaJbHON CUCTEMBI HOCAT CUCTEMHBIN XapaKTep C BHIPAXKEHHBIM U3 bIOHKTHB-
HBIM aKIleHTOM Ha TpeX OCHOBHBIX MaruCTPa/JbHbIX COCYLUCTBIX MOAMHOXECTBAX:
LepebpaJbHOM, KapAuajJbHOM U nepudepudeckoM 6acceiiHax (B GoJiblield cTeneHU
B COCyZiaX HIKHUX KOHEeYHOCTeH). XHpypruueckoe BMeIIATENbCTBO — NMaJIMAaTUBHAs
NOMOIIIb HAa 3Tane NPOHJEeHHOH TOYKM HEBO3BpaTa B NpOILecce YPaBHOBEIINBAHUS
aTeporeHHOro mpolecca (HeynpasJ/sieMasl 3KCIIOHEHI[MAJbHAs MPOrpeccusi JIOKaJb-
HOTO [Ie[I03UTHO-TUIEPIIACTUYECKOTO NpoLiecca B MHTUME apTepUu & JOCTHKEHHE
KOMIIEHCAaTOPHBIX BO3MOXKHOCTEN TKaHeH MOPaXKEHHOTO peruoHa) ¢ pa3BUTHEM abCo-
JIIOTHOH HEI0CTaTOYHOCTH KPOBOTOKA U CHAaGKeHHU S,

HUcTtopuyecku nepBasi, 6osee apdeKTUBHAsA U Ge30MacHasi OTKPbITasi apTepralib-
Hasli XUpYprys 3aK/II04aeTcs B JIOKaJIbHOW UCKYCCTBEHHOH AUCCEKIUS BJSIIKYU U M0-
clefyolEed aHTMOIJIACTUKU (AT4y) - OTHOCHUTEJBHOIO JIOKAJbHOIO YBEJUYeHHE
JyaMeTpa apTepuH, IPOTEe3UPOBAHUS - Pe3eKLUs CerMeHTa apTepuu C 3aMeHOH
ayTo- WM ajsiorpadpToM, WM WYHTUPOBAHUS — CO3JaHUEe albTEPHATUBHOrO Mapli-
pyTa KPOBH U3 JOCTATOYHO NMepdy3UpyeMoro NpUHOCSALIErO CErMeHTa B afleKBaTHOe
npUHUMalllee pycjo. HecMoTps Ha mpenMylecTBa: peBU3Us U JeOPUAMEHT apTepu-
aJbHOro pycia ad oculus, CHUXKeHHe pHUCKa PACCI0eHUS] HHTUMBI U CY6UHTUMAIbHOTO
MPOXOXKJ,EHHsI, BOSMOXXKHOCTb CBOEBpEMEHHOH U 3 PEKTUBHOU KOPPEKIUH, CHUIXKEHUE
pHUCKa TpaBMbI COCY/a B TPYAHO-AOCTYNHBIX MECTAX; OTKPBITasi COCYAUCTAst XUPYpPrHs
OTJINYAETCS 3HAYMMOU HHBAa3UBHOCTBIO CO BCEMU BBITEKALIMMHU JIJIs] aHECTE3H0JI0Ta
NOCJIeCTBUAMMU.

JHJ0BaCKyJIsIpHAasl aHTHOXUPYPTUsl obecrneyrMBaeT MaJOMHBAa3UBHOCTb U MaJio-
TPaBMAaTUYHOCTb JJI apTepUM U OpraHUM3Ma B LieJIOM, U COOTBETCTBEHHO PaHHIOI
MOGHUJIM3ALHI0 U GoJiee GHICTPYI0 peabUJIMTALMIO, @ TAKXKe BO3MOXHOCTb IIPOBejie-
HUS BMELIATEJIbCTB y JIML, CO CKOMIPOMETHPOBAHHBIM KOMOPOUAHBIM GOoHOM Ge3
JJINTeNbHON NOAroTOBKU. HepocTaTKaMy BHYTPHUCOCYAUCTBIX BMELIATENbCTB Ha KO-
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HEYHOCTAX SIBJSIOTCSA: TEXHHYEeCKass HEBO3MOXXHOCTb YCTAaHOBKM HHTPOAbIOCEpPA B
TUIUYHBIX MeCTax (aTepoCKJ/JepoTHUYecKoe MopakeHHe 001el GeApeHHON apTepuu
C BOBJIeUeHHEM OUQPYpPKAIUH), TEMOAUHAMUYECKH 3HAUUMble CTEHO3bI NMPUJIEKAL[AX
y4acTKOB MO/B3/I0LIHOTO U Ge/JpeHHOr0 CEerMeHTOB, «Cjenasi 30Ha» Ha MPOTSKeHUU
JUIMHBI UHTPO/BIOCEPA; PUCK PAa3BUTUS MOCTTPABMATUYECKOTO apTepPHUaTbHOIO Kpo-
BOTeYeHHsI U3 MeCTa NMyHKIUH, JyuyeBas Harpy3ka, rMIepyyBCTBUTENbHOCTb K KOH-
TPacTHBIM BelLeCTBaM, a TaK)Ke HEO6XOAUMOCTb CJI0KHOI'0 TEXHUYECKOT0 obecreye-
HUsA. B cuily MaJloMHBa3MBHOCTH, BbINOJHEHHE 3H/J0BACKY/ISPHBIX BMeELIATeJ1bCTBO
BO MHOTMX CJIy4asiX MOXKHO IPOBECTH B YCJIOBHUSIX MECTHON aHECTE3UH C CO3JaHUEM
MICUX0-3MOI[MOHA/JbHOT0 KOMOpPTa /151 NalMeHTa.

CTpeMJieHHe K MOBbILIEHHUI0 3PPEKTUBHOCTH XUPYPrUYECKOTO JIeYeHUsI TPUBEJIO
K pPa3yMHOMY COBMeEI€HHIO0 OTKPBITBIX U 3HZ,0BACKY/IIPHBIX PEKOHCTPYKIMi. Ucrosb-
30BaHHEe NPEUMYLIECTBEHHbIX 0CO6EHHOCTEN 3TUX METOAUK B TeYeHHe OJJHOr0 BMella-
TeJIbCTBA Y MALMEHTOB, UMEIOIIUX NOPaXKEHUE COCYAUCTOr0 pyc/ia HIKHUX KOHEYHO-
cTel Ha HECKOJIBKUX (MUHHUMYM /IBYX) YPOBHAX. Takve KOMOUHAIMU Pa3HbIX B TEXHUYE-
CKOM OTHOLIEHHWH BMeLIaTe/bCTB M0J1y4nJI0 Ha3BaHHe F'MOPUAHBIX onepanyi [1].

Ilesib pa6oThl. OneHKa 3P PeKTUBHOCTH UAKOdaACIHAIbHOTO 6JI0KA B aHECTe3U-
0JIOTUYECKOM 006ecriedyeHUH TMOPUIHBIX COCY/IUCTBIX ONlepanuil Ha 6e/[peHHO-TI0/IKO-
JIEHHOM CEerMeHTe.

Marepuanbl U MeToAbl. Ha 6ase xupypruyeckoro otgesieHusi lleHTpa pekoH-
CTPYKTUBHOU U BOCCTAHOBUTE/bHOM MeIUIMHBI (YHUBepcHUTeTCKast KIMHUKa) OHMe-
nY ¢ 2017 roga npoBeieHO 62 TUOPUAHBIX ONlepaliuy Ha 6eJpeHHO-T10/[KOJIEHHOM Cer-
MeHTe (25 »eHUMH U 37 My»k4uH). CpeiHUN BO3pacT nayueHToB 63,5+7 neT. CpeHss
NPOAO/KUTEBHOCTh BMellaTeabCTB cocTaBuna 140+24 muH. [locse corsacoBaHus C
JIOKaJIbHbIM 3TUYEeCKMM KOMUTETOM U MOJNHCAaHHEM UHGOPMHUPOBAHHOIO COIJIACHS,
NaLMeHThbl ObLIM pa3/esieHbl Ha 2 IPYNIbl B 3aBUCKMMOCTH OT BHU/a aHecTe3uHu. [lanu-
eHTaM 1 rpymnmnbl (n=24 KOHTpPOJIbHAsA) YCTaHABJMBAJIU 3MUAYpPaJbHbIA KaTeTep Ha
ypoBHe L3-L4 u npoBoaun ero Ha 4 cM. KpaHHa/bHO. UHAyKIIMA aHeCcTe3uHn NpoBo-
aunack 0,5% 6ynuBakanHoM 20 MJI. YYUTBIBast MPOAO/KUTENBHOCTb BMEIIATEIbCTBA,
C LIeJIbI0 CO3/IaHUsl IICUX0-3MOLMOHAIbHOr0 KoMbopTa NalnreHTaM obecrneyuBasiach
cefjalys NocTosiHHOW uHy3uel nponodosia B fo3e 5-7 Mr/Kr/4ac ¢ coxpaHeHUeM
CIIOHTAHHOTO JIbIXaHUs 4Yepe3 JIapuHIeaJbHyl0 MacKy [-gel. B mocieonepanuoHHOM
nepyojie nanveHTam 1 rpynnsl obecneduBasu nocrosiHHoe BBefeHue 0.125% pac-
TBOpa GyNMBaKavHa 3MUAYPATBHO CO CKOPOCTBIO 4-6 MJI B 4ac B TedeHHe 24 4acoB.
[l1aHOBO MarueHThI NoJy4yaay HHQy3uto naparneramosia (1000 Mr) kaxzaple 6 4acoB U
aukiaoperak 100 Mr peKTa/JbHO. YUUThIBASA HAJTUYNE HEHPONATUYECKOTO KOMITOHEH-
Ta 60JIEBOTO CUH/JpPOMa NPU XPOHWYECKOW HIIEMHH HIKHUX KOHEYHOCTEH, B CXeMY
moc/eonepaoHHON Tepanuy BKAo4Yaiu 300 Mr rabaneHTHHA Yyepe3 6 4acoB MocJie
OKOHYaHMs Ollepanuu.

[lanmeHTaM BTOpOU rpymnnbl (n=38 0CHOBHAs) BBIMOJHSJICA WIMOPACIHATbHbBIN
6s10k. UnnodacnuanbHblii 610K UM 60K HPOCTPAHCTBA MOJB3AOLIHON dacuuu
(fascia iliaca compartment block (FICB)), BnepBsie 6511 onrican Dalens et al. [2] B 1989
roJly y ZieTell Cc UCNOJIb30BaHUEM TEXHUKHU aHATOMHUYECKUX OpHeHTHPOB. OcobeHHO-
CTbI0 3HAYMMO OTJIMYAKOLEN 3Ty METOAUKY sIBJIseTCS eé TeXHUYecKas POCTOoTa, He-
BBICOKAsl 4YacTOTa OCJIOKHEHUW U HU3Kasg cebecTOUMOCTb. [I[pocTpaHCTBO MO/ B30MI-
HOM Qaciuy - NOTeHIMaJlbHOE MPOCTPAHCTBO CO CJAeYIOIUMU I'PaHULIAMU: TTepesHss
- 33/lHSI1 NOBEPXHOCTb MO/B3/0MIHON aciuy, KOTopasi 0XBaTbIBaeT MO/ B3/ 0IIHYI0
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MBIUIIY U MeIMa/IbHYI0 YaCTh MOSCHUYHOM MBILIIbI, 33/{HsS - Iepe/iHss TI0BEPXHOCTh
MO/IB3/I0LIHOM MBIIIIBI U MMOSICHUYHAsA MBI, MeAualbHasA: I0O3BOHOYHBIN CTOI6 U
BHYTPEHHSAS Try6a MOJB3J0LIHOTO IpebHs, KpaHHWO-MeJuajbHas MPOJO/HKAETCS [0
MPOCTPAHCTBA MeX/y KBaJpaTHON MbILIIEN MOSCHUIBI U eé dacLihel, YTO 03BOJISA-
eT NMPU HAJOXKeHUHU TypHUKEeTa Ha BEPXHIOK 4acTb Gefijpa JOOUTHLCS KpaHHUAJIbHOIO
pacnpocTpaHeHHsl aHeCTeTHKa. 3aloJIHeHUe MPOCTPAHCTBa MOAB3JOIHON dacuuu
MEeCTHBIM aHEeCTETUKOM M03BOJIsIeT 06eCleYuTh rapaHTHPOBAHHYIO JOCTABKY INpemna-
paTa K [IByM U3 Tpex HepBOB 00eCneYrBaloI X YYBCTBUTEIbHYI0 HHHEPBALUIO 6e/ipa
(6enpeHHBIN U JlaTepaJbHbINA KOKHbIHN). IPPeKTUBHOCTb 6/I0KA/ bl 3aNIMPATETBHOIO
HepBa 10 75%, XOTsI HEKOTOpble HCCJe/l0BaTeNHN ONMUCHIBAIOT 6oJiee 3PpPEeKTUBHYIO
6J10KaZly 3anvpaTeJbHOTO HepBa MPH BBINOJHEHUHU WIHMOQACIMaJbHOTO 6JI0KA IO
cpaBHeHHUIO ¢ MeTogukol 3 B 1 [3,4]. [lox yapTpa3BykoBoW HaBUranuen (JIMHeMHBIN
JaTyuk 6-14 MHz) in-plane urosnka crumymiekc 100 mm (BBraun) ycraHaB/iimBasiach
oA, nmozAB3AowHy0 dacuuio (fascia iliaca) satepanbHo ot 6epeHHOro Hepsa. [locie
OTpHULAaTeJbHOM acupanmoHHOM npo6bl BBoguau 40 M. 0.25% pacTBopa 6ynuBaka-
VHa C HaJIOXKeHHeM TYPHUKeTa Ha BEPXHIOI0 TpeThb 6e/ipa C 1jeJiblo o6ecredeH s Kpa-
HUAJIBHOI'O paclpocTpaHeHUsl aHecTeTHKa. [lofiepxaHue ceJalluy U IOCJe0nepary-
OHHas Tepalus napaneTamMosioM, AUKJI0PeHAKOM U rabaneHTHHOM IPOBOJUJIOCH 110
MeTOoAuKe U eHTU4YHOH 1 rpymnmne.

OneHnBaeMbIM KpuTepreM 3pdeKTUBHOCTH 06€360JIMBaHUSA OblIa BHIPAXKEHHOCTh
60J1eBOTO CHH/IpOMA N0 BU3yasJbHOU aHasioroBoil mkase (BAII 0-100mMM) B mokoe U
NpY ABWXKEHHUU ONlepUPOBAHHON KOHEYHOCTH depe3 6, 12 u 24 yaca nocJie onepanuu.
Tak >ke oLleHHWBaJIM BpeMsl CAaMOCTOSATEJbHON BepTHKaIM3aLU, HE06X0JUMOCTD IIpe-
CCOPHOM NMOAJEPKKHU U 3MU30/bI [10C/Ie0NePaALMOHHON TOLIHOTHI U PBOTHI.

Pe3ysibTaThbl: UHTEHCUBHOCTb 60J1M Yepe3 6 U 12 yacoB mocJie onepanuy JOCTO-
BEPHO He OTJIMYAJIMCh B 00€UX IPYIIax U COCTaBUJIM: B IEPBOM IpyIme yepes 6 4acoB
11+4 B nokoe u 20+5 npu JBUKeHUH, yepe3 12 yacoB 23+6 B nokoe u 29+7B ABUXKe-
HUU; BO BTOPOH Irpynie yepe3 6 4acoB 15+3 B nmokoe u 22+8 npu JBUKeHUH, yepe3 12
yacoB 24+4 B nokoe ¥ 31+6 B BMKeHUU. Yepe3 24 yaca MHTEHCUBHOCTb 60JIU B KOH-
TPOJIBHOM rpynmne cocTtaBuia 267 u 31+9 coOOTBETCTBEHHO, Y NAallUEHTOB OCHOBHOU
IPyNIbI BEIPAQXKEHHOCTD 60/1€BOr'0 CUH/pOMa ObL/Ia JOCTOBEPHO BhIllle 33+6 B IOKOE U
39+11 B aBwxenuu (p< 0,05).

BpeMs BepTHKaJM3aLUH ¥ NALUEHTOB NOC/E 3NUAYPaJbHON aHECT3UH COCTABUIIO
30+14 yacoB nocJe oneparyu, YTo 6bIJI0 JOCTOBEPHO 60JIblIe 3HAYEeHUS TPYIIITb] UJIU-
odacnuanbHoro 6J10ka 63 (p< 0,05). Tak:ke B 0OCHOBHOM rpyIine HU pa3y He BO3SHUKJIA
He0o6X0/JUMOCTb Ba30NPeCCOPHOM MOALEPKKH B OT/IMYUE OT KOHTPOJIbHOU rpymnmnbl 10
cay4aes (41,67 %).

BoiBoAbI: HinodacuuaJbHbIM GJIOK MO3BOJISIET 0GECNEYUTh BBICOKOE KayeCTBO
00e360/IMBaHUS IPU BBINTOJIHEHUH TMOPHU/IHBIX ONlepaliiii B 6eipeHHO-TOAKOJIeHHOM
CEerMeHTe, OTCyTCTBHE 3HAYMMOT0 CUMIIaTUYeCKOr0 U MOTOPHOTO 6JI0Ka o6ecrnedynBa-
eT CTabUJIbHOCTb TeMOJMHAMUKHU U MT03BOJISIET 3HAYUTEJNbHO YCKOPUTb CPOKU aKTH-
BU3al[MU [IALIMEHTA, a TaKXKe U36eXaThb yrpoXKaloliuX 0CJA0)KHEHUN XapaKTePHBIX 1151
HellpoaKcHa/lbHBIX 6JI0Kaf,
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PUBAPOKCABAH B IKOCTI OCHOBHOIO KOMMOHEHTY JIIKYBAHHSA
XBOPUX 3 OBNNITEPYIOUUM ATEPOCKNIEPO30M HMXKHIX KIHLUIBOK
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Odecvkutl HayioHaabHull MeduuHull yHigepcumem
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PUBAPOKCABAH B KAYECTBE OCHOBHOI0O KOMMNOHEHTA NEYEHUS
B5OJIbHbIX C OBJIMTEPUPYIOLLMUM ATEPOCKJIEPO30M HUXHUX
KOHEYHOCTEM

TeepnoBckuii U.B.

BbIIO OLleHEHO HMCXOJHOe COCTOSIHHE CHCTeMbl reMocTasa y 45 GOJIbHBIX NpO-
XOJUBIIMX JleyeHHWe M0 IOBOAY OOGJUTEPUPYIOLIETO aTepoCKJepo3a HUMKHUX
KoHeuyHocTell B Ojecckoid 006J1aCTHOM KJMHHYECKOW 6oJibHHUIE. B TedeHue
ONepaTUBHOTO BMeLIATEJIbCTBA M B IOCJEONEpPAMOHHOM Iepuoje GoJIbHbIE
nojay4yaau o6e3bosMBaHMEe Ha OCHOBe 3MUJYpPa/bHOTO BBeJeHUs OynuBaka-
MHa, TaKXKe B UX CXeMy JiedyeHHUsl BXOJUJ pHBapoKco6aH 15 Mr 2 pasa B CyTKH C
MepBBIX MOCJEONEPALMOHHBIX CYTOK. /IMHAMHUKY COCTOSIHUSI CUCTEMBI TreMocC-
Tasa y 3TOM Ipynmnbl GOJIBHBIX ObLJIO OIEHEHO C MOMOUIbK) HU3KOYACTOTHOU
nbe303JIeKTpUueckor Tpomboanactorpadpuun HIITII') B nepBbie cyTKU [0 onepa-
TUBHOTO BMelllaTeJbCTBa, M Ha 3, 5 U 7 ocJieonepalioOHHble CyTKH.

Pe3sysnbraThl. Pe3ynbTaThl HCCIeJOBaHUS CBUJAETEJbCTBYIOT O TOM, 4YTO Y
60JIbHBIX 06JIUTEPUPYIOILUM aTEPOCKIEPO30M HIPKHUX KOHEYHOCTEN UMEIOT Mec-
TO BbIpa’KeHHbIe PaCCTPOMCTBA arperaTHOr0 COCTOSHUA KPOBH, Iie TuIepKoary-
JISUs JOMUHUPYET HaJl aHTUKOATy/ASHTHBIM NoTeHasoM. Ha ¢poHe nedyenus B
cOCTaBe 3MU/ypajibHOTO BBeJleHUs OynuBakauHa, puBapokcabaHa 15 Mr 2 pasa
B CYTKU C IEPBbIX M0OCJe0NepalMOHHbIX CYTOK HA6JII0AAIUCh AOCTOBEPHBIE U3-
MEeHEeHM B CTOPOHY HOpMaJIU3alluM BO BCEX COCTABJIAIOIMX CHCTEMbl reMOCTa3a
no Metoauke HIITAT (p <0,001). CocTosiHME KOAryJasiliMOHHOTO 3BE€HA CHUCTEMBbI
reMocTasa y 60JIbHBIX OOJMTEPUPYIOIUM aTEpPOCKJIepO30M Ha 7 CYTKH Tepa-
UK JJOCTOBEPHO He OTJIMYaeTCA OT IoKas3aTesed HOPMbl, BO3MOXXHO OTMETUTH
JIOCTOBEpHBIE C/IBUTH B CTOPOHY TMIIOKOATYJIALUU B Ipefesax HopMbl. (P <0,05).
OuOpUHONUTHYECKAS CUCTEMA HA 7 CyTKH JIeUeHUS] CTATUCTUYECKH HE OT/IMYAEeT-
csl OT [I0Ka3aTeJield HOPMbI, UMEET JJOCTOBEPHYIO IOJ0XKUTENbHYI0 JUHAMUKY O
cpaBHeHHUIo ¢ 1 cytkamu (p <0,001). Arperanysi TpOMOGOIIUTOB TOXe CTATUCTUYEC-
KM He OTJIMYaeTcsd OT MoKa3aTeseldl HOPMbI U UMeeT JJOCTOBEpHble Pa3/INiMA 10
CpaBHEHHUIO c nokasaTtessiMu 5 u 1 cytok (p <0,05; p <0,001). 3To cBUAETENBCTBY-
eT 06 93¢ PeKTUBHOCTH MHTEHCUBHOM TEpaNUu C UCI0JIb30BAHMEM pUBapoKcaba-
Ha Ha $OoHe CUCTEMHOro0 NaTOJIOTMYeCKOro Npoliecca, HOpMaJM3alL U0 TloKa3aTe-
Jiel CUCTeMBbI FeMOoCTas3a y 60/1bHBIX 00JIUTEPUPYIOLIUM aTePOCKIEPO30M HUXKHUX
KOHEYHOCTeH.

Ki4deBble c10Ba: 06JUTEPUPYIOLUI aTePOCKIepo3, TPOM6006pa3oBaHue, Te-
MOCTa3, pUBapOKCabaH.
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RIVAROXABAN AS THE MAIN COMPONENT OF THE TREATMENT OF PATIENTS WITH
OBLITERATING ATHEROSCLEROSIS OF THE LOWER EXTREMITIES

Tverdovsky LV.

Relevance. Along with the problem of cardiovascular disease in recent years, there
is an increased interest in angiology, due to the prevalence among the population of
diseases with violation of peripheral circulation.

Objective of the study. The purpose of this study is to evaluate the functional
state of the vascular - platelet, coagulation and fibrinolysis of the hemostasis
system and their disorders with the help of low - frequency vibration piezoelectric
thromboelastography (NPTEG) in patients with obliterating atherosclerosis of the
lower extremities on the background of treatment.

Materials and methods. The initial state of the hemostatic system in 45 patients
treated for obliterating atherosclerosis of the lower extremities at the Odessa
Regional Clinical Hospital was assessed. During surgery and in the postoperative
period, patients received analgesia based on epidural administration of bupivacaine,
and they also included 15 mg rivaroxoban 2 times a day from the first postoperative
days. The dynamics of the hemostatic system in this group of patients was assessed
using low-frequency piezoelectric thromboelastography (NPTEG) on the first day
prior to surgery, and on days 3, 5 and 7 after.

Results. The results of the study indicate that in patients with obliterating
atherosclerosis of the lower extremities, there are pronounced disorders of the
aggregative state of the blood, where hypercoagulation dominates the anticoagulant
potential. During treatment with epidural administration of bupivacaine,
rivaroxaban 15 mg, 2 times a day, from the first postoperative day, significant
changes were observed towards normalization in all components of the hemostasis
system using the method of NPTEG (p <0.001). This indicates the effectiveness of
intensive care using rivaroxaban against the background of a systemic pathological
process, the normalization of hemostasis system indicators in patients with
obliterating atherosclerosis of the lower extremities.

Key words: obliterating atherosclerosis, thrombus formation, hemostasis.

[Topsaz 3 npo6/1eMo0 ceplieBO-CYyAAMHHUX 3aXBOPIOBAHb B OCTAaHHI POKHU CIOCTepi-
ra€ThCs MiABUILEHUN iHTepec A0 aHTrioJsiorii, 06yMOBAeHUN MOIIMPEHICTIO cepes Ha-
ceJIeHHS 3aXBOPIOBaHb 3 MOPYLIEHHAM NepudepudHoro KpoBoobiry. [laTodizionorisa
aTepocKJ/iepo3y BKJIIOYAE B cebe TaKi KOMIIOHEHTH fIK: ypa)KeHHs1 eHJ0Te {0, HaKo-
NMYEeHHS JIiNiAIB Ta peakuil MicueBoro 3anajseHHs. Ha mi3Hix cTajisgx 3aXxBOpOBaHb
KOpPOHApHHUX apTepiil Ta 3aXBOPIOBaHb 3 ypaXKeHHAM NepUPpeprUyHUX apTepil, po3puB
OJISIIKYA MOXKe BUKJIMKATH aTepoTpoM603, cipuurHeHU ¢opMyBaHHAM PibpuHY Ta
aKTHUBalli€l0 TPOMOOLMTIB, 1110 NPU3BOAUTDL 10 OKJIIO3ii CyJUH 3 HACTyNHHUM IOILIKO-
JDKEHHSIM OPTaHiB, TAKUMU sIK iHpapKT Miokap/a, ilieMYHU# iHCYAbT abo ineMis KiH-
1iBKH. [1] AGCOJIIOTHO HeJ0CTAaTHA yBara NpUAIAETbCA 3aXBOPIOBAaHHAM Nepudepuy-
HUX apTepill, He3BaXKalo4yM Ha YacTOTY iX PO3BUTKY: y JOPOC/IHUX JII0/lell BOHU BUABJIA-
10TbCA Maixe B 10% BunaKiB, Npy LIbOMY HalO6iIb1I YaCTO B PO3BMHEHUX KpaiHax [2,
3]. 3okpema, B IliBHiuHil AMepuLi i EBpomni aTepockyiepo3oM nepudpepruyHuX apTepin
CTpaxkJae Maibxe 27 MinbHOHIB 0cib, npu 1boMy Tisbku B CIIA noHaj 8 MinbHOHIB,
61u3bko 10% nauieHTiB crapuie 55 pokiB i 6isbiie 20% - crapiue 80 pokiB. Cxuib-
HICTb J10 MOCTiiHOr0 MporpecyBaHHs 3aXBOPIOBaHHS, BUCOKUU BificoTok iHBaniguU3a-
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uii Ta seTanbHOCTI (Yepe3 5 pokiB micsig MosiBU KJIiHIYHOI CHMITOMAaTUKU NTPUBJIU3HO
1/3 xBOpUX BMUPAE) poOIsATh NpobieMy coljiaibHO 3HauyLo. [4] Halb6inbu He6e3-
MIeYHOI0 € «KKPUTHYHA imeMiss »HKHIX KiHIiBok (KIHK), niz sikoro po3ymiloTh BUHUK-
HEHHsSI MOCTiIHHUX GOJIIB B CIOKOI, 1[0 BUMaralTb 3He6O0JIEHHS, a TaK0X HasBHICTb
TpodivyHOI BUPA3KKU a60 TaHI'PEHH NaJbI[iB a60 CTOMH, [0 BUHUKJIM Ha T/ XpOHIYHOI
apTepiaJbHOI HeJOCTAaTHOCTI. AJIeKBAaTHICTb BHKOHYBAHOI JIIKyBaJIbHOI Nporpamu
B TUX BUIIaJIKaX, KOJIM MPOTrpecyBaHHsA 3aXBOPIOBAHHA Ille He NPHUBEJIO 10 PO3BUTKY
KPUTHUYHOI ilmeMil, J03BOJIIE CKOPOTUTH 1 IPpAMI BUTPATH Ha JIIKYBaHH4, 1 HenpsaMi,a
roJIOBHE OTPUMATH Kpallui KAiHIYHUHN edeKT JiKyBaHHS 06/1iTEPYI0YOT0 aTepoCKie-
po3y (OA). cynnH HIXKHIX KiHI[IBOK i B JaHUM Yac 3aJIUIIAETHCA JOCUTh aKTyaJbHOIO.
[IprymHaMH €, 3 0JHOT0 60Ky, TPOTPECYIOUUH THII Tepebiry 3axBOprOBaHHS, 1[0 IPUBO-
JUTh 1,0 BaXKKoi imemii i TpodiyHux 3MiH yepes 5-15 pokiB, a, 3 iHIIOro — HEOJHO3HAY-
Hi pe3ysJbTaTH TPaAULIMHUX METO/IB ONepaTUBHOTO I KOHCepPBAaTUBHOIO JIIKyBaHHS.
ConiasbHO-eKOHOMIYHY 3HAUUMICTh TPOG6JIEMU NOSICHIOETHCS BEJTMKOIO MOLIMPEHICTIO
maToJI0Tii B3araJsii i BUCOKOIO iHBaJIiju3alli€l0 0ci6 mpane3gaTHOTO BiKy: IOPIYHO 1A
rpyna 3aXxBOpoBaHb IPU3BOAUTD J10 aMIyTalii KiHI[iBOK y 35 THcsY naLieHTiB. [5]

MeTa goc/tixkeHHs. MeTo0 JaHOTO J0C/iIPKeHHS € OlliHKa QyHKI[IOHAJIbHOTO CTa-
HY CYZJMHHO — TPOMOOLUTAPHOI, KoaryJsiiHol lauku i Gpi6prHOJIi3y cUCTEMU reMoc-
Ta3y Ta ix po3Ja/iiB 3a JJOOMOr0l0 HU3bKOYAaCTOTHOI BiGpaliifiHol M'e30e/1eKTPUYHO]
Tpomboenactorpadii (HIITEL) y xBopux Ha 06/1iTEpyOUMi aTepOoCKJIep0o3 HUXKHIX KiH-
1iBOK Ha QOHIi JiKyBaHHS.

Martepiasu i MeToau. Byso orjiHeHO BUXIZHUM CTaH cHCTEMU reMocTasy y 45 XBo-
pUX fIKi IPOXOAWJIM JiKYBaHHSI 3 NMPUBOAY OGJITEPYHOUYOro aTepPOCK/JIepO3y HMKHIX
kiHiBoK B Ofechkiil 06s1acHiM KJiHiIYHIM JiikapHi. KpuTepiaMu Bk/IOYEHHS [0 J0-
caifxeHHs1 Oy/IM: HasIBHICTB y mauieHTa o6JsiTepyo4yoro aTepockiaeposy (OA) Ila Ta
III crapaii, BepudikoBaHOTO 3a JOMOMOIOK KOMITIOTEPHOI aHriorpadii abo momiepo-
rpadii, cTeHO3y CTErHOBOTO, MiAKOJIHHOT'0 a60 TOMiHKOTO CerMeHTY, Bik — 18 pokiB i
6inblue, BifcyTHICTH PpaKTOpPiB, MO3HAUYEHUX Y CKJIaZi KpUTepiiB BUKJIIOYEHHs, iHpop-
MOBaHa NKUCbMOBO 0$OpMJIEHA 3r0/la NALliEHTA Ha y4YacThb y AocaipkeHHi. Kpurepiamu
BUKJIHOYEHHH 3 JOCIIPKeHH CTaJIU: BijMOBa MaLi€eHTa Bij y4acTi y JOC/Ii»)KEeHHI, Bij-
MOBa Nalli€EHTa BiJj KOMIOHEHTIB Tepallii: epeJMBaHHs KOMIIOHEHTIB KpoBi (3 peui-
riflHux npuyuH), enigypaabHoi aHecTe3il Ta aHasresil (6083Hb YCKIaJHEHb MYHKIil
eli/lypaJibHOT'0 IPOCTOPY), HasABHICTb BiIHOCHUX 260 a6COIIOTHUX NPOTHUII0OKAa3aHb /10
KaTeTepu3alil eniypajbHOT0 NpOCTOPY, HAsABHICTh aJlepriYyHUX peakLii Ha JifoKa-
iH abo GymniBakaiH, HEKOMIIEHCOBaHi XpPOHIYHi 3aXBOPIOBaHHSA ab0 3aXBOPIOBAHHS fAKi
MaloThb BILJIMB HA CUCTeMy reMocTasy. OnjiHKa cucTeMy reMocTasy IpoBOAMJIACE 34 [J0-
nomoroto HIITEL 3a6ip kpoBi A JocaikeHHS BUKOHYBaBCS B OJJHAKOBUX YMOBAaxX
3a CTaH/JJapTHOI0 MEeTOJMKOIO 3 Ky6iTa/ibHOI BeHH BUIIPpOOYyBaHUX. [l BUBYEHHS CHUC-
TeMU reMocTasy Ta peoJIOriYHUX BJIAaCTUBOCTEH KPOBi BUKOPUCTOBYBAaBCSA anapaTHO-
nporpamMHui kommiaekc APII-01M «MenHopA» npu3HaueHUH A5 6e3nepepBHOI pee-
cTpalil 0CHOBHUX NapaMeTpiB NPOLeCy YTBOPEHHH 3TyCTKY KPOBI i HOro JIi3UCy.

YcimM xBopuUM 6y/10 TPOBEJIEHO ONepaTHBHE BTPY4YaHHS B 006CA3i CTErHOBO-MIIKO-
JIIHHOT'O IIYHTYBaHHA ayTO BeHOIo. [IpoTAroM onepaTUBHOTO BTPY4YaHHA Ta B MicJjd-
omneparniiHoMy nepiozi XBopi OTpUMyBa/IM 3HEOOIOBAHHS HA OCHOBI eMiypaJbHOT0
BBeJIeHHs1 OymniBakaiHy, TaKoX B ixX cxeMy JliKyBaHHSI BXOJUB pUBapoKco6aH 15 mr 2
pasu Ha 100y MepopasibHO 3 MepIloi micasgonepaniiHoi 4o6u. JJuHaMiKy cTaHy cUcCTe-
MU reMocTa3sy y niei rpynu xsopux OA 6yso onineHo 3a gonomMoroto HIITED Ha nepury
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Jlo6y /10 ollepaTHBHOTO BTPy4YaHHs, Ta Ha 3, 5 Ta 7 micasionepayiiny fo6y. JlikyBaHHs
OA BKJII0YAJIO B cebe TacTPOINPOTEKTOPHY, CIa3MOJIITHHY, PE0JIOTiYHO aKTUBHY, aHTH-
OKCHJIaHTHY, MeTabo/1iuHy Ta iHQy3iliHy Tepamnito.

Pe3ysibTaTH AOC/IiAXKEHHS Ta IX 06roBopeHHs. Y xBopux Ha OA Ha T/ aKTUBa-
il CyAMHHO — TPOMOGOLIMTAPHOI JIJAHKH reMOCTa3y Bi/I3HAYa€ThCsA CYTTEBA CTPYKTYPHA
(36inblIeHHST aMITIITYZ M TOKa3HUKA MaKCHMaJIbHOI 1iibHOCTI 3rycTky (MA HIITEID))
i xpoHOMeTpHu4Ha (CKOpOYeHHs iHTEHCHBHOCTI KOHTakTHOI ¢a3u koaryasauii (IKK),
iHTeHcUBHOCTI KoaryasuifiHoro gpaiBy (IK/), koHcTaHTi TpoM6i HOBOI aKTUBHOCTI
(KTA) Ta yacy sroptanHs kposi (U3K) HIITET) rinepkoaryasnis 3 nigBuiieHoro re-
Hepalier TpoM6iHy (36i/1blLIeHHS TOKa3HUKA TpoMb6iHOBOI akTuBHOCTI AQ, R(t1), IKK
HIITET) Ta npurHiyeHHs $i6pHUHOJIITUYHOI aKTUBHOCTI KPOBi — iIHTEHCUBHOCTI ped-
pakuii Ta stisucy 3roptky (IP/13). PesysbTaTi gocai>keHb MPeACTABJSIOTh XBOPUX HA
OA ax MogeJib, IPU AAKIM MalOTh Miclie BUpaXkeHi po3J/1aZii arperaTHOIo CTaHy KpoBi, fie
rinepkoarynduisa AOMiHYe HaJ, aHTUKOAryJIAHTHUM noTeHLiasaoM. i 3MiHM xapakTe-
PU3YIOTh MOYATKOBUM CTaH reMOKOAryJsLii K Taki, o BJACTUBI AJis cTajil rinepko-
aryssnii roctporo /IB3 - cunapomy. [liciis npoBejeHHs GYHKLiOHAJIbHOI IPO6HU Y XBO-
pux Ha OA, 3a3HauyeHi NOpyIIeHHS B CUCTEMI reMOCTasy lie Giblie NporpecyoTh: Hij-
BUUIYETHCS arperainisi TPOMOOLIMUTIB, MOCUIIOETHCA AOMIHYBaHHS HMPOKOATYISHTHOL
JIaHKH, 3pOCTA€ NMPUTHiYeHHsI aHTUKOATrY/IsIHTHOI cucTeMu Ta $i6puHoizy. Lleit Tun
pearyBaHHS Ha QYHKIIOHAIbHY NPO6Y CBiAYUTH NPO CKOPOUEHHS pe3ePBHUX MOMXKJIU-
BOCTeH HacaMIlepe/, Y aHTUKOAryJISHTHIN JIaHLi CACTeMU reMOoCTa3sy.

Ha 3 no6y Bix mouyatky JiikyBaHHA xBopux Ha OA AuMHaMiKa cTaHy CUCTEMHU reMo-
Ta3y, 3a saHuMu HIITET 6ysa mo3utuBHa. [JluHaMika CTaHy CHCTEMH IeMOoCTa3y y XBO-
pux Ha OA npuBeJieHa y Tab/vi. 3riIHO UM JJaHUM, CTaH CUCTeMa I'eMOCTa3y ¥ XBO-
pux OA Ha 3 n06y Bif movaTKy JiiKyBaHHS, XapaKTepU3YETbCSI NOMipHUMU 3MiHaMU
reMOKOaryJsijiiHoro NoTeHLialy y BCiX MOTO CKJIaJlOBUX KOMIIOHEHTAX, IOPIBHAHO 3
MIOKa3HUKaMHU /10 OollepaTUBHOro BTpy4aHHs (1 f06a). Y nepBuHHOI JlaHIi reMocTasy
36epirarThcd MopyuleHHs arperatii Tpom6onuTis. 3a ganumu HIITEL BusiBsieHo cra-
THUCTUYHO JOCTOBipHE BiJjxuseHHs BiJ HopMu nokasHukiB A0, R(t1) ta IKK, ski xa-
pPaKTepU3yIOTh arperauiiiHy 3aaTHicTb TpoM6oLuTiB. Tak, nokasHuk IKK y xBopux Ha
OA na 3 00y Bij novaTKy JiKyBaHHs ckaaB — 119,23#1,78, mo goctosipHo (p <0,001)
NepeBUILyEe NOKa3HUK HOpMHU Ha 41,43 %. [louaTKkoBUI MOKa3HUK arperaTHOIO CTaHy
kpoBi A0 Ha 3 106y cksaB 325,44+22,34 BigH. of., mo gocrosipHo (p <0,001) Buige
Ha 46,42% noka3HuKa HOpMHU. Yac KOHTaKTHOI ¢pa3u koaryssanii R(t1), 3HU3uBCA A0
6,59+0,31 xB, 110 € YKOPOYEHHSIM NoKasHUKa Ha 21,73% (p <0,001). Yci nepesniveni
3MiHU y CyJMHHO-TPOMOOLMTAPHIH J1aHLi reMocTa3y: 36i/1blIeHHs aMIUIiTyAH, iIHTeH-
CHUBHOCTI arperauii Ta CKOpo4eHHs Il Yacy BKa3yHTb Ha IOCUJIEHHA Ta IPUIIBU/IEHHA
arperatjii TpoM601uTiB y XBopux OA Ha 3 106y Bij moyaTKy JIiKyBaHHs y OpPiBHAHHI 3
MMOKa3HUKaMH 3[J0POBUX Z06poBOJIbLIB. ByJsio npoBesieHe NOPiBHAHHSA 3MiH Y cUCTeMI
reMmocTa3y Mix nokasHukamu HIITET y suHamini: Ha 3 f06y Bij mo4aTKy JlikyBaHHS Ta
Ha 1 106y Jj0 onepaTUBHOI0 BTpy4yaHHs XxBopux Ha OA. Tak, nokasHuk IKK y xBopux Ha
OA Ha 3 1006y Bij mo4yaTKy JiikyBaHHA CKJaB — 119,23+1,78, 110 HI>KYe MOKa3HMKA Ha 1
o6y - Ha 15,64% (p <0,05) (Tabauns 1).

[louaTKOBUM MOKa3HUK arperaTHoro craHy kpoBi A0 Ha 3 [00y 3HU3UBCA Ha
24,79% y nopiBHsHHI 3 1 go6o1o JikyBaHHA (p <0,05). Yac koHnTakTHOI dasu Koary-
asuii R(t1) craTucTUYHO AOCTOBIpHO BiJIpi3HABCSA BiJf MOKa3HUKa 1 06U — OYB M0/10-
BxeHUH Ha 27,67 % (p <0,05). [loka3HUKH CYAUHHO-TPOMOOLUTAPHOI JIaHIi reMoCTasy
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Tabnuua 1
LuHamika cmaHy cucmemu 2cemocma3sy y xeopux Ha OA Ha 3 0oby 8i0 no4yamky NiKy8aHHS

XBopi Ha OA po onepa- XBopi Ha OA 'y npoueci
TUBHOIO BTPYYaHHS NiKyBaHHA
HopmMma (1-a po6a) (3-a nicnsonepauiitHa p06a)
MokasHuk M o M o M eXe}
A0 222,25 15,33 432,72 24,16 325,44 22,34
R(t1) 2,36 0,14 1,59 0,31 2,03* 0,18
IKK 84,30 1,01 141,34 1,68 119,23*x 1,78
KTA 15,22 0,32 32,12 0,57 27,517 0,53
Y3K(t3) 8,42 0,18 4,56 0,49 6,59"x 0,31
IKA 21,15 0,60 41,18 1,19 32,58 1,21
In3 14,45 0,42 27,12 0,57 22,81 0,49
MA 525,45 30,50 837,45 57,38 699,67 39,58
IPN3 16,45 0,40 8,59 0,55 11,02*x 0,44

IIpumimka: * - po36iXHOCTI JOCTOBipHI B MOpPIBHSIHHI 3 IpyIOI0 3J0pPOBUX A0GPOBOJIBLIB
(p <0,001); x — po36ixkHOCTI JOCTOBipHi y nauieHTiB Ha 3 106y y nopiBHsAHHI 3 1 106010 A0 Mo-
yaTKy JikyBaHHs (p <0,05).

3a Mmetogukoto HIITET - IKK, AO, R(t1) Ha 3 go6y Biz nmo4yaTKy JiikyBaHHS BigHOCHO 1
Jlo6H1 10 onepaTUBHOrO JiKyBaHHs XBopux Ha OA € foctoBipHumH (p <0,05). MoxkHa
KOHCTaTyBaTH MNO3UTHUBHI 3MiHU - 3MeHIlIeHHs iHTEHCUBHOCTI arperariii TpoM601UTIB
(v 6ix HopMaJtizanii) Ha 3 7006y JiKyBaHHS XBopUX Ha OA, Ha poHI icTOTHUX BiAMiHHOC-
Tel (p <0,001) noka3HUKIB arperatii TpoM6GOIUTIB BiJHOCHO HOPMHU.

CTOCOBHO JJaHKU KoaryJsLii - 6y/10 BiA3HaYeHe CTaTUCTUYHO JjocToBipHe (p <0,001)
3pOCTaHHA aMILIITYJHUX Ta YKOpoueHHs BpeMeHHUX noka3sHuKiB HIITEI y nopiBHAH-
Hi 3 NOKa3HWKaMU HOpMHU. OTpuMaHi HacTynHi JaHi: 36inb1ieHHsa noka3HUKy KTA Ha
80,74% pmo 27,51%0,53; 36inp1ienHs nokasHuky [K/l na 54,04% po 32,58+1,21; 36i1b-
weHHs IT13 Ha 57,85% po 22,81+0,49, 36inbmienHsa MA Ha 33,15% zo 699,67+39,58
BizH.07., BkopoueHHsa Y3K (t3) Ha 21,73% mo 6,59+0,31 xB. [IpuBeseHi faHi cBifyaTh
MO rinepkoary/suio Ta NpUTrHiYeHHS aHTUKOAry/JssHTHOL CUCTeMHY, 10 Ha 3 00y Bij
[104YaTKy JiKyBaHHA XBopux OA NpoJ0BXKYIOTb LOMIHYBAaTHU y CUCTEMI reMOoCTasy.

Ha 5 106y Big movyaTky JiikyBaHHSI XBOpUX Ha OA MOCHUJIIOETHCSA NO3UTHUBHA AUHaMI-
Ka cTaHy cucTeMu remocrasy 3a JanuMu HIITET. luHamika cTaHy cuCcTeMU reMocTasy
y xBopux Ha OA y npuBeZieHa y TabauLi 2.

3rizHo MM AaHUM, CTaH CUCTeMU reMocTtasy y xBopux OA Ha 5 106y Bij mo4yaTKy
JIIKyBaHHS, XapaKTepU3y€ETbCS MOMipHUMU 3MiHaMU reMOKOaryJ/sLiiHOro NoTeHIia-
JIy y BCiX MOT0 CKJIaJlOBUX KOMIIOHEHTAX, NOPiBHAHO 3 NOKa3HUKaMH L€l X Ipynu A0
OTNepaTUBHOIO BTPyYaHHs. Y NMepBUHHOI JaHLi reMocTa3y 36epiraloTbCs NOPyLIEHHSA
arperarii Tpom6onuTi. 3a ganumMu HIITEl BHUsIBJIeHO CTaTUCTUYHO JOCTOBipHE Bif-
xueHHs Bify HopMu noka3HukiB AO, R(t1) Ta IKK, siki xapakTepusyoTb arperauiiiny
3paTHicTb TpoMbouuTiB. Tak, mokasHuk IKK y xBopux Ha OA Ha 5 00y BiJ moyaTKy
JIiKyBaHHA ckJiaB - 99,67#2,02, wo goctoBipHo (p <0,05) nepeBuliye NoKa3HUK HOpP-
MU Ha 18,23%. [loyaTKoBUI MOKa3HUK arperaTHoro craHy kpoBi AO Ha 5 06y ckJaB
259,49+19,87 BifH. oA., wo gocrtoBipHo (p <0,05) ckiano 16,75% nigBuileHHA B HO-
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Tabnuug 2
LuHamika cmaHy cucmemu eemocma3sy y xeopux Ha OA Ha 5 006y niKys8aHHS

XBopi Ha OA po XBopi Ha OAy npo- XBopi Ha OAy
onepaTMBHOro BTPY- LLeci ikyBaHHA (3-a npoueci nikyBaHHS

Mokas- Hopma YyaHHS (1-a po6a) Ao6a) (5-a po6a)
HUK M EXe} M o M o M o
AO 222,25 15,33 432,72 24,16  325,44*x 22,34 259,49%@ 19.87
R(t1) 2,36 0,14 1,59 0,31 2,03* 0,18 2,12%@ 0,18
IKK 84,30 1,01 141,34 1,68 119,23%x 1,78 99,67"@ 2,02
KTA 15,22 0,32 32,12 0,57 25,51*x 0,53 16,31"@ 0,50
Y3K(t3) 8,42 0,18 4,56 0,49 6,597 0,31 8,08"@ 0,23
IKA 21,15 0,60 41,18 1,19 32,58"x 1,21 22,41-@ 1,02
In3 14,45 0,42 27,12 0,57 22,81*x 0,49 15,45@ 0,51
MA 525,45 30,50 837,45 57,38 699,67*x 39,58 576,48@ 2271
IPN3 16,45 0,40 8,59 0,55 11,02 0,44  1544»@ 0,37

IIpumimka: * - po36iXHOCTI JOCTOBipHiI B MOpPIBHSAHHI 3 IPYIOI0 3J0pPOBUX A0GPOBOJIBLIB
(p <0,05); x — po36ixkHOCTi HOCTOBIpHi y mawLieHTiB Ha 5 06y Bif noyaTKy JiikyBaHHS BigHOCHO 3
no6u sikyBaHHs (p <0,05); @ - po36ixkHOCTi AocTOBipHi y nauieHTiB 3 OA Ha 5 406y BiJ moyaTKy
JIIKyBaHHS Bi/lHOCHO NOKa3HUKIB J10 onepaTUBHOr0 BTpy4yaHHd (p <0,001).

piBHsIHHI 3 HOpMo10. Yac koHTaKTHOI da3u koarynsaunii R(t1), 3uususca go 2,12+0,18
XBUWJIMH, 10 € YKOPOYEeHHAM nokasHuKa Ha 10,17% (p <0,05). Yci nepesniveHi nocro-
BipHi 3MiHM y CyJUHHO-TPOMOGOLMTAPHIN JaHLi reMocTa3y: 36iJbIIeHHs] aMILTITYAH,
IHTEHCUBHOCTI arperalii Ta CKOpo4eHHs i Yacy BKa3ylTb Ha IOCHUJIEHHS Ta IPULIBUJ-
meHHd arperanil TpoM6ouuTiB y XxBopux OA Ha 5 106y y NOpiBHSHHI 3 TOKa3HUKaMHU
3/I0pOBHX 06POBOJIBIIB.

Bysio npoBesieHe nopiBHAHHA 3MiH y cucteMi PACK Mixk nokasuukamu HIITET y au-
HaMmini: Ha 5 Ta Ha 3 o6y Bix nmouyaTky JikyBaHHA XBopux Ha OA. Tak, noka3uuk IKK y
xBopux Ha OA Ha 5 106y JikyBaHHSA ckJaB - 99,6742,02, [0 HKYe MOKA3HUKA i€l XK
rpynu Ha 3 o6y - Ha 16,4% (p <0,05). [louaTkoBM# MOKa3HMK arperaTHOro CTaHy Kpo-
Bi A0 Ha 5 106y 3HM3UBCs Ha 20,26% y nmopiBHsHHI 3 3 g060¥0 JikyBaHH#A (p <0,05). Yac
KOHTaKTHOI ¢a3u koaryssanii R(t1) mocTtoBipHO He Bifjpi3HsABCA Bij mokasHUKa 3 106U
- 0yB nozioBxkeHu# Ha 4,03%. 3MiHU y CyMHHO-TPOMOOLMTAPHIH JIaHI|i reMocTasy 3a
meTtogukoto HIITEL: R(t1) Ha 5 106y BigiHOCHO 3 106U BijJj MOYATKY JIiIKYBaHHS XBOPHUX
Ha OA mocTOBipHO He Bifipi3HsSIIOTHCA BiJ mokasHuka 3 06H, ase IKK i AQ 3MeHIIHIN-
cs1 moctoBipHo (p <0,05) BifHOCHO BesinuuHU 3 106U BiJ] MOYATKY JiIKyBaHHA. MoXKHa
KOHCTAaTyBaTH MO3UTUBHI 3MiHM - 3MeHIlIeHHs iHTEHCUBHOCTI arperarii TpoM60IUTIB
(v 6ik HOpMauti3anii) Ha 5 106y Bif movaTKy JlikyBaHHS XBopux Ha OA, Ha ¢oHi icTOT-
HUX BigMiHHOCTEH (p <0,05) moka3HUKIB arperariil TpOMGOIMTIB BiJHOCHO HOPMH.

[Ipu BUBYEHHI KOary/AniiHOI JAHKU CUCTEMU reMocTa3y xBopux Ha OA Ha 5 00y
JIiKyBaHHA BUsABJIeHO, 1110 noka3HUKHU HIITED goctoBipHO He Bifpi3HAIOTHCA Bij mo-
Ka3HUKIB 3/I0pOBUX [J00poBoJbIiB. OTpUMaHi HACTyNHI AaHi: CTaTUCTUYHO HEJO-
croBipHe: 36inbmieHHs KTA Ha 7,16% mo 16,31+0,50; 36inbmenHs 1K/ Ha 5,96% no
22,41+41,02; 36iabmenns I3 Ha 6,92% g0 15,45+0,51, 36iabmendsa MA Ha 9,71% [go
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576,48+22,71, BkopouyenHs Y3K(t3) Ha 4,04% mo 8,08 xB. [IpuBeneHi gani cBigyaTh
Mpo HOpMaJTi3aliro po6OTH MPO- Ta AHTUKOATY/ISHTHOI CUCTeM, 1110 Ha 5 /106y Bif mo-
YaTKy JiiKyBaHHS XBopUX Ha OA 3HaX0AAThCS y MeXKax HOPMHU.

Onintoroun Gpi6puHOMITHYHY aKTHUBHICTb - IPJI3 y AnHaMiLi: Ha 5 06y Bij nmoyaTKy
JIiKyBaHHs1 XBopux Ha OA, po61MMO BUCHOBOK 1110710 30epekeHHsI NpUrHiyeHHs ii y mo-
piBHsIHI 3 MOKa3HHWKOM 3/10POBUX J06POBOJIBLiB, Ta ii akTUBi3aLii MOpiBHSHO 3 BeslU-
yuHOI0 3 06u. Tak, IP/I3 € 3MeH1eHHM y nopiBHAHHI 3 HOpMoto Ha 6,14% (p <0,05),
nigBuIeHUM € ingekc Ha 40,1% y nopiBusHi 3 3 fo6010 (15,44+0,37 - 5 nob6a npoTu
11,02+0,44 Ha 3 no6y) (p <0,05). [lopiBHSAHHSA 3 HOPMOIO Ta 3 MOKA3HUKOM 3 106U €
JocToBipHUM s xBopux OA Ha 5 7106y J1ikyBaHHS.

[Tokasuuk IKK y xBopux Ha OA Ha 5 1006y JliKyBaHHS JOCTOBIpHO HMXKYe NOKa3HUKa
uiei xk rpynu Ha 1 106y - Ha 29,48% (p <0,05). [loyaTkoBUI MOKAa3HUK arperaTHOro
crany KpoBi A0 Ha 5 n06y 3Hu3uBcsA Ha 40,0 3% y nopiBHsAHHI 3 1 10600 JiKyBaH-
He. Yac koHTaKTHOI da3u koaryssanii R(t1) gocToBipHO Bifpi3HABCA BiJj MOKa3HUKaA
1 no6u JyikyBaHHS - 6yB nogoBxeHUH 33,34%. 3MiHU ¥ CYAUHHO-TPOMOOLUTAPHIN
JaHni remoctasy 3a Metoaukoro HIITET y 6ik Hopmautizauii € gocToBipaumu (p <0,05)
s IKK, A0 ta R(t1), BizHocHO Besinunnu 1 1064, Ha PoHi icToTHUX BigMiHHOCTEH (p
<0,05) nokasHukKiB arperanii TpoMOGOLUTIB BiITHOCHO MOKAa3HUKIB HOPMH. TaKUM YHU-
HOM, Koary/siiiiHa JlaHKa CHCTeMH reMokoaryJsinil y xsopux Ha OA Ha 5 106y Tepamil
JOCTOBIpHO He BiIpi3HAETLCA Bi/Ji IOKA3HUKIB HOPMHY, 1110 € Pe3y/J1bTaTOM JO0CTOBIpHOI
TeHJEHIIiI0 0 HopMaJti3alii mpoTsaroM 3a3HayeHoro nepioja JjikyBanHs. Qi6puHoIi-
THUYHA CUCTeMa J0CTOBipHO npurHiyeHa Ha 5 o6y JiikyBaHHA (p <0,05) nopiBHsAHO 3
HOPMOI0, aJle Ma€ JOCTOBipHY MO3WTUBHY JUHAMIKy y NopiBHsAHHI 3 3 Ta 1 fo6oto (p
<0,05). Arperarnisi TpOMOGOLUTIB TEX AOCTOBIPHO MMOCUJIEHA ¥ MOPIBHAHHI 3 HOPMOIO
(p <0,05) i mae mnocroBipHi (p <0,05) BizMiHHOCT] y mOpiBHSHHI 3 moka3HUKaMH 3 Ta 1
Jo6u. Lle cBifuuTh npo 36epexeHHs OPYLIEHb, 1110 BiZj0YBalOTLCA y CUCTEMi TeMOoCTa-
3y Ha ¢oni nikyBanHs OA. [laToreHeTHU4Ha iHTEHCUBHA Teparisi MPU3BOJUTH JJ0 HOP-
Mautizauii y koary/sniiiHii sanni cucremu remocrasy (p <0,05), socToBipHOi MO3UTHB-
Hol uHaMiku y arperartil TpoM6o1uTiB Ta y ¢i6bpuHoaiTHYHIN cucTeMi (p <0,05) Ha
¢$oHI Bce 11le BUCOKHX MOKA3HHUKIB arperariii Ta npurHidveHHs ¢i6prHoi3y nopiBHAHO
3 mokasHUKaMu HopMH (p <0,05).

Ha 7 o6y JsikyBaHHs XxBopux Ha OA 6yJsi0 3apeecTpOBaHO MO0BXKEHHS TPEHLY 10
MO3UTHUBHOI IMHAMIiKU CTaHy cucTeMU reMmoctasy 3a gaiumu HIITET. /luHamika ctany
CUCTEeMHU reMocTa3y y xBopux Ha OA y npuBezieHa y Tabunj 3.

3rilHO UM JJaHUM, CTaH CUCTEMHU remMocTtasy y xsopux OA Ha 7 mo0Oy JiKyBaHHS,
XapaKTepU3YETbCS HOpMaJsli3alli€eld TeMOKOary/siiiHOro moTeHLialy y BCiX Horo
CKJIaJIOBUX KOMIIOHEHTAaX, TAKUX K arperallis TPOMOOILUTIB, KOAry/Aii Ha JIaHKa Ta
$i6prHOITUYHA cUcTeMa. Y IepBUHHOI JIaHIli reMOCTa3y 3HUKAITh NOPYILIEeHHS arpe-
rauii tpom6onuTiB. 3a sganumu HIITED (Ta6suis 3) He BUSBIEHO CTATUCTUYHO JOCTO-
BipHUX po36i>kHOCTel 3 mokazHuKaMu HopMu A0, R(t1) ta IKK, siki xapakTepusywTb
arperarifHy 37aTHicTb TpoM6o1UTiB. lle BKasye Ha HopMautisaljito arperariii TpoM60-
uuTiB y xBopux OA Ha 7 f006y snikyBaHHA. Ha 7 o6y /ikyBaHHsS He 6yJi0 BU3HAYEHO
CTaTUCTHUYHO JOCTOBIpHHUX BigMiHHOCTeN Mix nokasHukamu HIITET y mopiBHaHHI 3
MOKa3HUKaMU HOPMHU Y KOAry/lALiiHIN JIaHLli CUCTeMHU reMocTasy. Y CUCTeMi reMocTa-
3y xBopux Ha OA BiA3Ha4YalOThCs HOpMaJIbHI NOKa3HUKU KOAryJIsALilHOI IAHKH.

Onintoroun i6pHUHOMITUYHY aKTUBHICTb - IPJI3 y AuHaMini: Ha 7 06y JiKyBaHHS
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Ta6nuug 3
HuHamika cmany cucmemu emocma3y y xeopux Ha OA Ha 7 006y iKy8aHHs

XBopi Ha OA no XBopi Ha OA

noyvaTtKy nikyBaHHa Yy npoueci nikyBaHHa XBopi Ha OAy npoueci
Mokas- Hopma (1-a po6a) (5-a po6a) NiKyBaHHA (7-a po6a)
HUK M o M o M o M e Xe}
A0 222,25 15,33 432,72 24,16 259,49 19.87 220,43"x 15,61
R(t1) 2,36 0,14 1,59 0,31 2,12 0,18 2,37*x 0,15
IKK 84,30 1,01 141,34 1,68 99,67 2,02 84,41 1,61
KTA 15,22 0,32 32,12 0,57 16,31 0,50 15,16 0,56
Y3K(t3) 8,42 0,18 4,56 0,49 8,08 0,23 8,497 0,18
IK4 21,15 0,60 41,18 1,19 22,41 1,02 20,48 0,87
In3 14,45 0,42 27,12 0,57 15,45 0,51 14,21*x 0,47
MA 525,45 30,50 83745 57,38 576,48 22,71 529,49* 31,65
IPN13 16,45 0,40 8,59 0,55 15,44 0,37 16,39*x 0,36

IIpumimka: * - po36i>kHOCTi focTOBipHi y nanieHTiB 3 OA Ha 7 106y BilHOCHO OYATKY JIiKyBaH-
Hs (p <0, 001); x - po36ixkHOCTI AOCTOBIpHi y ManieHTiB Ha 7 7,06y y MOPiBHAHHI 3 Ti€I0 K rPyHOI0
Ha 5 106y Bix noyaTky snikyBaHHs (p <0,05).

HSIHO 3 BeJIMYKUHO0 5 106u. Tak, IPJI3 cTaTUCTUYHO OCTOBIpHO He Bifpi3HAETHCA Bij
MOKa3HUKa Yy 3[J0pOBUX A06POBOJIbLIB, iHJeKC € MiABUILLeHUM Ha 6,15% y nopiBHAHI 3
5 no6oto (p <0,05).

TakyMM 4YMHOM, CTaH KOAry/sLiiHOI JaHKYU CUCTEMHU reMoCTa3y y XxBopux Ha OA Ha 7
Jl06y Tepamnii J0CTOBIpHO He BiAPi3HAETHCA BiJi IOKa3HUKIB HOPMHU, MOXKJIUBO BiAMITH-
TH JOCTOBIpHI 3pylLIeHHs A0 rinokoaryasauii y Mexax HOpMHU, NOPiBHIOIOYU 3 5 06010
JIIKyBaHHS, 1110 IPOJ0BXKY€ 3arajbHy TeHJeHLil0 A/ Li€l rpyny XBOpUX. AKTUBHICTb
$ibpuHOIITUYHOI cUCTeMU Ha 7 100y JiKkyBaHHSA XxBopux Ha OA ileHTU4Ha TakKil y 370-
POBUX A06POBOJIBLIB, Ma€ NO3UTUBHY JUHAMIKy y NOpiBHSAHHI 3 5 f06010. Arperauis
TPOMOOILMTIB He BiAPi3HAETHCSA Bif MOKAa3HUKIB HOPMU Ta Ma€ NO3UTHUBHY AUHAMIKY y
nopiBHsIHHI 3 5 06010 (p <0,05).

TakuM 4YMHOM, Koary/siliiiHa JlaHKa CUCTeMHU reMokoary/suii y xsopux Ha OA
Ha 7 fo6y Tepamnii CTaTUCTUYHO He Bifjpi3HSAETHCA BiJi NOKAa3HUKIB HOPMY, L0 € pe-
3y/JIbTAaTOM PO3BUTKY TeHJeHLIl 0 HopMaJsi3alii, Aka 3 pi3HOI0 iHTeHCUBHICTIO BiJ-
Midajiach Bif mo4yaTKy JikyBaHHA. PibpuHOJITUYHA cUcTeMa Ha 7 A00y JiKyBaHHSA
CTaTUCTUYHO He BiJ|pi3HAETHCA BiJi IOKa3HUKIB HOPMU, MA€ JOCTOBIpHY IO3UTHUBHY
JUHaMiKy y nopiBHsHHI 3 1 06010 (p <0,001) (ane He 3 5 106010). Arperaiisi TpoM-
OGOLMTIB TeX CTATUCTUYHO He BiIpi3HAETHCA BiJj NOKAa3HUKIB HOPMHU i Ma€ J0CTOBIp-
Hi BiZAMIHHOCTi y nopiBHSIHHI 3 Moka3HUKaMu 5 Ta 1 go6u (p <0,05; p <0,001). Le
CBifYUTH po epeKTUBHICTb iIHTEHCUBHOI Tepanii 3 BUKOPUCTAaHHAM pUBapokcabaHy
Ha $OHi CUCTEMHOr0 MaTOJIOTIYHOrO Mpolecy, HopMaJilalil MoKa3HUKIB cUCTeMU
remocTasy y xsopux Ha OA.

Ha pucyHky 1 npuBefeHo AuHaMiKy nokasHuKiB cucteMyu PACK y xBopux Ha OA
MpPOTArOM JIIKyBaHHS.
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Puc. 1. [InHamika nokasHMKiB CMCTEMU reMocTasy, OTpMMaHmux 3a gonomoroto metoga HIMTEN y xBopux
Ha OA npoTarom nikyBaHHS.

Ha ¢oHi 06paHoi TaKTHKH JIiKyBaHHS Ha 7 106y y XBopux Ha OA, MOKa3HUKHU Koa-

Fy.)IﬂL[iﬁHOI JIAaHKHU CUCTEMHU IreMOCTa3y 3HAXO0AATHCA Y Me€XKaxX HOPMHU. LIe BKa3ye€ Ha Te,

0

ob6paHa cxeMa JIiKyBaHHS Y CKJIaZli puBapokcabaHy 15 Mr YMHUTb He TiIbKH TiIoKo-

aryJsiiiHui edeKT, a i YaCTKOBO BUPIIIYE AesAKi Mpo6JieMH 3 arperaii€n TpoMOOIH-

TiB
0OA

1.

Ta akTHBaIli€lo Gi6PUHOJITHYHOI JIJaHKU. BIJIMB Ha nepeJiidyeHi JaHKH aTOTeHe3y
Bigo6pakeHo y nuHamini HIII'B moka3uukiB cuctemu PACK.

BHCHOBKHM.

PesysnbraT foCaiKeHb CBi[4aTh PO Te, 10 Y XBOPUX Ha 0OJiTepyrOUnil aTepo-
CKJIep0o3 MaloThb Micllie BUpaXkeHi po3/iaZji arperaTHOro CTaHy KpoOBi, Jie rinepkoa-
TyJIsLis JOMiHY€E HaJi aHTUKOAryJssHTHUM NOTEeHLia/IoM.

. Ha ¢oni nikyBaHHSA y CKJIa/1i enigypaJbHOTO BBeIeHHs OymiBakaiHy, puBapokcaba-

Hy 15 Mr 2 pasu Ha 06y nepopasibHO 3 IepuIoi micjasionepariiHoi 1061 crocTepi-
TaJINCh JOCTOBipHi 3MiHH y 6iK HOpMaJti3arlil y BCiX CKJIaJIOBUX CUCTEMHU reMOCTa3y
3a metoaukor HIITET (p <0,001).

. CTaH KoaryJisIiifHoI JIJAaHKU CHCTEMH reMOoCTa3y y XxBopux Ha OA Ha 7 106y Teparii

JOCTOBIPHO He BiJpi3HAETHCA BiJi IOKa3HUKIB HOPMH, MOXKJIMBO BiIMITUTH JOCTO-
BipHIi 3py1eHHs 70 rinmokoarysiil y Mexxax HopMHu. (p <0,05).

. ®i6puHoiTHYHA cucTeMa Ha 7 00y JIIKyBaHHS CTaTUCTUYHO He BiApi3HAETHCA Bij

MMOKa3HUKIB HOPMU, Ma€ JOCTOBIpHY O3UTUBHY AWHaMIKy y OpiBHsSHHI 3 1 106010
(p <0,001). Arperatisi TPOMOOLMTIB TEX CTaTUCTUYHO He BiAPi3HAETHCA BiJ mMO-
Ka3HHUKIiB HOPMHU i Ma€ JOCTOBipHi Bi/MiHHOCTI y OpiBHSAHHI 3 MOKa3HUKaMu 5 Ta 1
no6wu (p <0,05; p <0,001).

. Lle cBimunTh Mpo ePpeKTUBHICTh iIHTEHCUBHOI Teparnii 3 BUKOPUCTAaHHAM PHUBapOK-

cabaHy Ha pOHi CHCTeMHOTO MaTOJIOTIYHOTO IPOIeCy, HopMaJli3alilo MOKa3HUKIB
CHUCTeMHU reMocTasy y XxBopux Ha OA.
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AHAI3 NEPIOMNEPALLIAHOIO CTAHY MALLIEHTIB 3 XIPYPTI4YHOIO
MATONOrE0 AOPTU HANMIACTABI MOPIBHAHHSA 3ATAJIbBHUX
OYHKUIOHAJIbHMX MOKA3HUKIB OPTAHI3MY
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AHANIN3 NEPUONEPALIUOHHOIO COCTOAHMNA NAUMEHTOB C
XWUPYPTMYECKOM NATONOMMENA AOPTbl HA OCHOBAHWUU CPABHEHUSA
OBLWMX ®YHKLMOHANbHbIX MOKA3ATENIEA OPTAHU3MA

XuxHsak K.A., Bonkosa 0. B., Wapnaii K.10., boiiko E.B.

Bonpoc onTUMH3aLMK aHECTE3UOJIOTUYECKOI0 06ecreyeHusl Y NalueHToB C XU-
PYypruyeckoi KoppeKiyen NaToJ0THH a0PThI OCTAETCSI OTKPBITHIM, AKTYaJIbHBIMHU.
Llesibto Hallel paboThl ObLI aHATU3 EPUONEPALIMOHHOIO COCTOSIHUS MaljMeHTOB
¢ xupypruyeckoil nartosiorneit aopth! (XIIA) Ha OCHOBaHMM CpaBHEHUs OOGIHX
GYHKIIMOHA/IbHBIX [TI0Ka3aTeJield opraHu3Ma. BeisiBjeHO, YTO 10 OCHOBHBIM Hapa-
MeTpaM, KOTOpble XapaKTepU3yIOT 6oJbHBIX ¢ XIIA B mepronepanioHHOM Nepu-
o/ie, KpOMe JOCTOBEPHOM pa3HHUIlbI 110 YpoBHIO pocdopa, HAMU pa3TUIUNA Mex-
Jly TpyIIaMH BbISIBJIEHO He 6bLI0, MOXXHO YTBEPXK/JATh, YTO JONOJHUTENbHbIE K
WHTEHCUBHOM Tepanuu B rpymnmne | pacTBOp MerJIIOMUH HaTpHs CyKLUHATa U B
rpynre Il pactBop D-¢pykTo30-1,6-audocdaTt HaTpHUeBOH cosu ruipaTa He JeJia-
IOT 3HAYMMOT0 BJIMSIHUA Ha BeAyiive GyHKIMOHAIbHbIE IOKA3aTeIN 0OLIEero co-
CTOSIHUS MALlUEHTOB, a peau3y0T CBOU MEXaHU3MbI JIeHCTBUSA HCKIIOYUTEIBHO B
OTHOILEHUHU B3aUMO/ZENCTBUS BJUSHUS THIIOKCUU U MAaKpPOOPTaHM3Ma 60JIbHOTO.

KiioueBble CJI0Ba: MepyuoNepanoHHOe COCTOSIHUE, XUPYPruvecKasi MaToI0TUs

aopThl, MEMIIOMHH HaTpus cykuuHaT, D-dpykToso-1,6-audochat HaTpueBoit
COJIM TH/PAT.
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ANALYSIS OF THE PERIOPERATIVE STATE OF PATIENTS WITH SURGICAL
AORTIC PATHOLOGY BASED ON A COMPARISON OF THE GENERAL
FUNCTIONAL PARAMETERS OF THE ORGANISM

Khizhnyak K.A., Volkova Yu.V,, Sharlai K.Yu., Boiko O.V.

The question of optimization of anesthetic support in patients with surgical
correction of aortic pathology remains open, relevant.

The purpose of our work was to analyze the perioperative state of patients with
surgical pathology of the aorta based on a comparison of the general functional
parameters of the organism.

The basis of this study is the analysis of the results of the study in 118 patients
with aortic surgery. Patients were divided into 2 groups based on the use of
additional substances in the form of intensive care (IC) of additional substances. 46
patients were included in group I, which in addition to the IT algorithm a solution
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of meglumine sodium succinate (reamberine) was assigned, and 46 patients
were included in the II group, which in addition to the IT algorithm was assigned
a solution of D-fructose-1,6-diphosphate sodium hydrate salt (ezofosfina). The
control group consisted of 26 patients who had surgical pathology of the aorta,
according to all criteria, coincided with the patients in groups I and II, but had no
additional substance in the IT.

The patients’ status was determined on the basis of the EuroSCORE II postoperative
mortality scale, the depth of anesthesia with a BIS monitor, the qualitative
composition of the leukocyte formula, nasal and rectal temperature, blood
composition, electrolyte levels, glucose, lactate, coagulogram, hemolysis and
phosphate levels.

Except a significant difference in phosphorus levels, we did not discriminate
between the groups. It can be argued that supplementation with the intensive
therapy in group I of sodium methluminium succinate solution and in the group
II solution of D-fructose-1,6-diphosphate sodium hydrate salt do not significantly
affect the leading functional parameters of the general condition of patients, but
realize their mechanisms of action exclusively in relation to the interaction of the
influence of hypoxia and the patient’s macroorganism.

Key words: perioperative condition, surgical aortic pathology, meglumine sodium
succinate, D-fructose-1,6-diphosphate sodium salt hydrate.

AKTyasIbHiCTB. [IpOTAroM OCTaHHIX AecATUIIITE Xipypria KapAioaHecTesioJioris fo-
csirJla 3HaYHUX YCIiXiB B MUTAHHI 3a0e3neyeHHs 6e3MeKy NalieHTa, 3BiBILH JJ0 MiHIMyMy
KIJIbKICTb HEBPOJIOTIYHUX YCKJIaAHEHb [IPU OIlepaLlifX, 1110 IPOBOAATHCS B yMOBaX LITYY-
Horo kpoBoo6iry IIIK [1]. Lle cTaso pe3ynbTaTOM BAOCKOHAJIEHHS XipypridyHoi TeXHiKH,
BIPOBa/KEHHS HOBOI BJIOCKOHaJIEHO] anapaTypH, Norn6JIeHHS 3HaHb Npo naTtodisio-
siorii HIK i wrty4Hoi rinorepmii, 3acTocyBaHHs HeHponpoTeKTOPiB. Bee e npusBesio f0
3HWKEHHS BXKKUX, HECYMICHUX 3 XKUTTSM HEBPOJIOT{YHUX YCKJIaJHEHbD [2].

OpHak mpo6JieMa yCKJIaZHeHb 3 GOKy LeHTpasibHOI HepBoBoi cuctemu (LJHC) B
CTPYKTYPI KapAioXipypriYyHuX yCcK/JaJHeHb fK i paHille 3aJUIIAE€TbCA aKTyaJbHOIO.
Bucokuil pusuk po3BUTKY roCTPOro MopylieHHsI MO3KOBOTO KPOB0OOGiry y yac onepa-
1ii abo 6e3nocepeHLO mic/s Hel, MOB’si3aHi 3 UMM iHBaJiAW3aLis i B pAAl BUNagkiB
HAaCTaHHA JIeTaJbHOTO pe3y/bTaTy BUMArarTb BCTAHOBJIEHHS NPOBIAHUX YNHHUKIB
PU3UKY MO3KOBOTO IHCY/JBTYy B LJUX YMOBAX, BUSBJIEHHS TPyl MaLi€HTIB 3 BUCOKOIO
WMOBIpHICTIO PO3BUTKY IjepebpabHUX CYIMHHUX YCKJaJAHEHb, PO3POOKH HUIAXIB ix
npodinaktuxu [3].

B faHu# Yac Ha nepIIni IJ1aH BUXO/STh MEHII BUpPaXKeHi LiepebpasibHi MOpYyILIEeHHS,
AKI IPOABJSIOTHCSA B MEPLIY Yepry 3MiHaMU BUIIUX MICUXIYHUX (KOTHITUBHUX) QyHK-
[[iil. YyacToTa BUHUKHEHHS eHledasionaTii B micasonepaniiiHoMy mnepiofii AOXOAUTH
2o 40-90% [4]. Pusuk po3BUTKY HEBPOJIOTIYHUX YCKIaZHEHb Y XBOPHUX NOB’A3aHUN
SK 3 IPOBeJIeHHAM 3arajbHoi aHecTesil, Tak i 3 psaAoM iHKX daKTopiB. Y cyyacHil
JiTepatypi € faHi npo HeraTuBHUM BIJUB Ha LIHC HaBiTh cpefjHeTepaneBTUYECKUX
Jl03 aHEeCTeTHKIB i HAPKOTUYHUX aHaAJAreTUKIB [5]. BHacsijok 3HaYyHOI KiJIbLKOCTi He-
BPOJIOTIYHUX YCKJIaJHEHb NPU BCe 3pOCTalYoOMy 06cs3i XipypriyHux BTpy4aHb Ba-
JIMBa CBOEYACHA OLjiHKa HEBPOJIOTIYHOI'O CTATYCY i JIIKyBaHHA BUSABJIEHUX YCK/I3aJAHEHb
y XBOPHX MiCJI ollepalii Ha cepli.

He BUKJ/IMKA€E CyMHIBIB, 1[0 BaXXK/IMBO He TiJIbKU TEXHIYHO A06pe BUKOHATH Olepa-
L0, aJle i B MAKCUMa/JIbHOMY CTYyIleHi 3aXUCTUTH XBOPOTO BiJi MOXJ/IMBUX YCKJIa[HEHD,
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noB’si3aHuX i3 3acTocyBaHHsM LHIK. [6]. 3 MeTOI0 3MeHIlIeHHSI YaCTOTH i TSXKKOCTI ore-
paLifHuX LepebpalbHUX YCKJAJHeHb Micas KapZAioxipypriyHux omeparil, a TakoX
pO3LIMpEeHHS Jliala30Hy MOKa3aHb /|0 HUX, B OCTAHHI POKU MOCUJIEHO PO3POBJISETHCS
HanpsIMOK 3aX{UCTy MO3KY Bij imewii [7, 8].

CaMme ToMy NUTaHHA oNTHUMi3anii aHecTe3iosoriuHoro 3a6e3nevyeHHs y MaLieHTIiB €
XipypriyHoH KOpPeKLIi€w NaTo0rii a0pTH 3aJUIIAEThCH BIiAKPUTUM, aKTYyaJIbHUMHU Ta
BiZimoBifae morpebam cyyacHoi kapAioaHecTe3i010TiUHOI CIyKOU.

MeTo10 Hauoi po60TH 6YB aHaJIi3 nepionepaliliHOro cTaHy NalieHTIB 3 Xipyprid-
HOI0 NIATOJIOTi€I0 a0PTH Ha MificTaBi MOpiBHAHHSA 3arajbHUX QYHKIiOHAJbHUX [TOKA3-
HUKIB OpraHismy.

Marepianu i MeTogu. B 0CHOBI JaHOTO [OC/II>KEHHS JIEXKUTh aHasli3 pe3yJbTaTiB
JociikeHHs y 118 xBopux 3 xipypriuHoto naTtoJioriero aoptu (XI1A) TepmiHom Bif 1-i
Jlo6u 10 1 Micsils 3 MOMEHTY NPOBe/ieHHs OIepaTUBHOrO BTPYYaHHS, 1110 3HAXOJUJIH-
csl Ha JIikyBaHHI Ha 6a3i BiazgineHHsa xipypriuHoro JjiikyBaHHs nartoJiorii aoptu Hario-
HaJIBHOTO IHCTUTYTY ceplLieBo-CyAMHHOI xipypril imeni M. M. AMocoBa HAMH Ykpainu
B nepiox 2015~2018 pp.

[lanieHTH 6ysn po3noAizeHi Ha 2 PyNy 3a IPUHIMIIOM 3aCTOCYBaHHSA B CKJIaAi iH-
TeHcuBHOI Teparnii (IT) A0aTKOBUX PEYOBHH, L0 32 CBOIMU 3asiBJIEHUMH BJIACTHUBOC-
TSIMU MOKYTb BIIMBATH Ha CTaH Nic/sgonepanifiHol KorHiTUBHOI GyHKII.

B rpyny I yBiiimiu 46 nanieHTiB, AKUM J0AaTKOBO Jj0 aaroputmy IT 6ysn0 npusHa-
YeHO pPO3YMH MeIr/IIoMiHa HaTpito CyKIMHAT (peaMbepiH) BHYTPilIHbOBEHHO KpalleJib-
Ho i3 mwBHAKicTIO 90 Kpanesb 3a XBUJIKMHY 6e3MocepeiHbO nepes no4aTkoM nepdysii i
Ha 30-# xBUAMHI IWITYYHOTO KpoBoobiry mo 200 ma 1,5% po3uuny (N-MeTinriokamMin
(mersmoMin)) — 8,725 1, 6ypluTHHOBA KMCaA0Ta — 5,28 T.

B rpyny Il yBilinuiu 46 nanieHTiB, IKUM A0A4ATKOBO [0 ajaroputmy IT 6y/i10 npusHa-
yeHo po34yuH D-dpykTo30-1,6-audocdaTt HaTpieBoi coui rigpaty (e3odocdina) BHY-
TPIIIHBOBEHHO KpalleJbHO i3 WBUAKICTIO 10 MJI 3a XBUJIMHY 6e3M0CEpPeIHbO Mepe
noyaTkoM nepdyaii i Ha 30-¥ XBUJIMHI IWITYYHOrO KpoBooOiry no 5 r y po3sezieHHi 50
MJI pPO3YMHHHUKA.

KoHTpoJibHY Ipylly CK/aad 26 NaLi€eHTIB, AKi Ma/u XipypriyHy naToJorilo aopTH,
3a BCiMa KpuTepisAMHU cniBnajanu i3 nagientamu rpyn I i Il, ane He manu B ckaagi IT
Jl0aTKOBOTO NPH3HAYEHHS PEYOBHH 3 MeTO0 NpodiJlaKTUKU MicjasonepaliiHoi Kor-
HiTuBHOI Auchynkuii (ITKAQ).

Y nauieHTiB KapgioxipypriuHoro npo¢inio Ha PyHKIiOHAJBHUN CTaH OpraHiamMy
B nepionepaniiHoMy nepiofi 3AiCHIOIOTh BILIUB JJOCUTH G6arato ¢akrtopis. [IpoBiz-
HUMH 3 HUM BU3HA4YalOTbCA CTaH NALIEHTIB 3a LIKaJIO MPOTHO3Y MicagonepauiiHol
JsetanbHOoCcTi EuroSCORE II, rmu6uHa anecTesii 3a BIS-MoHiTOpOM, IKiCHUIN cK1a/ JIeH-
KoLMTapHOi GopMysH, Ha3aJbHA i peKTa/lbHa TeMIepaTypa, Fa30BUH CKJIaJ KPOBi, pi-
BEHb eJIEKTPOJIITIB, [VIIOKO3H, JIAKTATa, IOKa3HUKH KoaryJorpaMy, piBeHb reMoJisy i
docoaris.

JJ1s1 MOXJIMBOCTI BUKOpPHUCTaHHS KpuTepis CTbloJeHTa 0GYMCII0BaNIU KpUTepPid
dimepa-CHeekopa - BigHOIIEHHA GibIION gucnepcii 1o MeHIoi. /I BU3HAYEHHSA
HasIBHOCTI 3B’s13Ky Ta TiCHOTH LIbOT0 3B’I3KY Mi>kK OKpeMHMHU MOJiSIMU 3aCTOCOBAHO BU-
3Ha4YeHHs BeJUYUHU KoediljieHTa JiHiMHOI Kopensanii [lipcoHa.

PesyneraTH AocaifxkeHHs. [lepes BkatoyeHHAM xBopux 3 XITA y focaifiykeHHd, MU
MPOBOAU/IM BU3HAUYEHHS PU3UKY JIETAJbHOCTI 3a 00y nepeJ onepaTUBHUM BTpPy4aH-
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Tabnuuga 1
Pusuky nemaneHocmi 3a wkanor EuroScore Il y nauieHmie koHmponsHoi epynu i epyn i ll

lpyna K fpyna | fpyna Il
Pusuk netanbHocti,% n=26 n=46 n=46
HU3bKKI — A0 2% 3 (11,5%) 5 (10,9%) 6 (13%)
cepepHin - 2-4,9% 23 (88,5%) 41 (89,1%) 40 (87%)

BMCOKMI — NoHaa 5% - - -

HaM 3a mKayiow EuroScore Il (European System for Cardiac Operative Risk Evaluation)
(Tabu. 1).

3 npuBeZeHNX B Tabunni 1 JaHUX MOXKHA BiI3HAYUTH, L0 Y BCIX JOCIIiHKYBaHUX
XBOpHUX He Oysio 3adiKCOBAaHO BHUCOKOTO PU3HUKY HicasioneparniiHoi JieTaabHOCTI. Y
nepeBa)kKHOI GiJIBIIOCT] MalieHTIB OYB PU3UK OLiHEHUHU K CepeAHiH, 10 BiAOBIIHO
ckaangano 88,5%, 89,1% i 87% BianosigHo y rpynax K, 11 Il i He Maso BiporigHoi pi3-
HMUIi Mi>)K HUMHU.

[Ipy LiHIOBaHHI CTaHy CyAUH y NepeonepaniiHOMy Nepiofi CTyNiHb CTEHO30B B
ob6uacti 6idypkarii 3araapHoi COHHOI i BHYTPIiIIHBOI COHHOI apTepii B KOropTi He nepe-
BunyBasia 20%, 1110 € 03HAKOIO BiICyTHOCTI reMOAMHaMIYHO 3HAYYL[OTO CTEHO3Y (He-
JlOCTaTHOCTi KPOBOTOKY).

Ak Bxe 3a3Ha4YasIOCd paHille, mpenapaTH AJid aHecTesil, aHaiabresil Ta Miopesak-
cauil y BCIX AOC/HIPKYBaHUX NALLIEHTIB BUKOPUCTOBYBAIUCA 32 €AUHUM IIPOTOKOJIOM.
OTxe 3 MeTOI BHU3HAYEHHS iH/JMBiZyaJbHUX 0COGJMBOCTEN pearyBaHHsS Ha BILJIWB
KOMIIJIEKCY PEYOBUH, HEOOXIZHUX [JI/IsT HAPKO3y 1 BUKJIIOUEHHS NMOKa3HUKA [VIMOWHU
aHecTe3il SK MOKJIMBOTO, 1110 BIJIMBAE HA KOTHITUBHI 3/{i6HOCTI y micasionepauiitHOMy
nepiozi, MM NpoaHasi3yBau NMOKa3HUKHU 3 BIS-mMoHiTopy g0 nepdysii (IUK), mig yac
K i micas nepoysii (Tabar. 2).

OTxe, mij 4ac npoBeieHHs aHaIi3y TMOMHU aHecTe3il y nmanienTiB rpyn K, 1111 fo
nepoysii, nig yac Bukopucranus K i micisa nepdysii BiporigHux BigiMiHHOCTEN MiX
nudpamu BIS-inmekcy BusiBseHO He 6yJ10, [0 POGUTH YMOBH aHeCTe3ii 0JHAKOBUMHU Y
BCIiX JOC/IIP)KYBaHUX MMALIEHTIB.

JlJ1s BUKJIIOYEHHSI MOXKJIMBOT'O BIUIMBY Ha KOTHHUTIBHI 37i6HOCTi y xBopux 3 XIIA
iHAMBiAyaJbHUX 0COBJIUBOCTEN pearyBaHHs HA ONEPATUBHHUHN CTpPeC i BUKOPUCTAHHS
IIIK My npoaHaJsidyBa/iM NIpOBiAHI MapKepH OiHKK QYHKI[iOHAJBHOTO CTAaHy OpPraHi3-
My go nepoysii, mig gac K i micas nepdysii (Taba. 3).

Ta6bnuua 2

nubuHa aHecmesii 3a nokasHukamu BIS-indekcy y nauieHmie epyn K, 1 i Il 3 X[1A
Mepion o6cTexXeHHS, fpyna K fpynal fpynalll
BIS, 6anu n=26 n=46 n=46
[o nepadysii 47,17+3,02 48,12%3,72 48,51%4,26
Mig vac WK 47,26%3,11 48,31+3,69 48,53+4,01
Micnga nepdysii 47,29%2,94 48,04+£3,41 48,49%4,32

Ilpumimka: p > 0,05
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Ta6bnuusa 3

LuHamika npogidHUX NOKA3HUKI8 QyHKUIOHAIbHO20 CMAHY 0p2aHi3My y nauieHmis epyn K,

1ill3 XA

Mepiop, o6cTeXKeHHA

lpyna K fpyna |
n=26 n =46

Tpyna ll
n =46

PvO2, MM pm.cm (NapuianbHWUA TUCK KMCHIO B 3MiLUAHIM BEHO3HI KPOBI)

[o nepdysii 32,116 31,8+2,3 31,821
Min yac WK 339+31 342+27 341+2.4
Micna nepdysii 33,1+33 32,928 32,731
Ph
[o nepdysii 7,41+0,02 7,41+0,01 7,41%0,02
Min yac WK 7,450,04 7,45%0,03 7,44%0,04
Micna nepdysii 7,40+0,05 7,41+0,03 7,41+0,04
BE, mmons/n
[o nepadysii 1,80+0,01 1,7£0,01 1,8+0,01
Min yac WK 0,30+0,01 0,29+0,01 0,29+0,01
Micna nepdysii -1,10£0,01 -1,01+£0,01 -1,10+0,01
CAT, MM pm.cm
[o nepadysii 94,10+3,51 93,87%+2,93 93,91+3,08
Min yac WK 75,35%1,36 75,12+1,49 75,03+1,27
Micna nepdysii 84,22+2 43 84,01+2,69 84,19+2,34
YCC, yo./xs.
[o nepadysii 73,8%3,1 74,2%3.6 73,6%2,9
Mip vac WK - - -
Micna nepdysii 74,739 73,6%2,8 73,1£3,2
Jlakmam Kpogi, MMoAb/n
[o nepadysii 0,7%0,08 0,7%+0,09 0,7%0,1
Min yac WK 2,9%0,4 2,8+0,6 2,9%0,5
Micna nepdysii 2,3%0,1 2,2+0,08 2,3%0,06
[noko3a kposi, MMONL/N
[o nepadysii 4.8+0,3 4.6*+0,4 4.6*0,7
Mig yac WK 5,6%0,3 5,6%0,5 5,4%0,9
Micna nepdysii 5,3*0,7 5,4+0,4 5,3+0,6
®ocgpop, Mmons/n
[o nepadysii 1,1+0,2 1,09+0,21 1,07£0,25
Mip yac LK - - -
Micna nepdysii 0,82%0,23 0,84+0,30 1,85+0,32*

Ilpumimka: *p < 0,05

OTe, Npy NpOBe/ieHH]I aHa/i3a JUHAaMiKU NoKa3HUKIB PvO2 — nmapnjiasibHOr o TUCKY
KUCHIO B 3MimaHiid BeHo3HiM kpoBi, pH, BE, CAT, YCC, piBHA J1aKTaTy i IJIIOKO3U B
kpoBi nagieHTiB rpyn K, 11 Il go nepdyaii, mig vac K i nicia nepdysii craTucTrino
3HAYYLIMX BiAMiHHOCTEHN MiX J{OCJTi[PKYBaHUMH NTOKa3HUKAaMH BUSIBJIEHO He OYJIO.
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Biporiani (p < 0,05) BigminHocti 6yau Tabnuus 4
BU3HaueHi micasa mepdysii BifHOCHO BMIcTY  Tamkicme cmany nauieHmie epyn K,
docdopa B kpoBi. Tak B rpyni K BiH cknagaB [/l 3 X[TA 3a Memodom Tapacosa /.17
0,82+0,23 mMoub/a, mwo BiporigHo (p < 0,05) jcnisasm. (2017)
6yno MeHmuM HiXK y rpymi II. B rpymi I BiH fpynaK fpynal Tpyna I
ckaagaB  0,84+0,30 MMoJib/J, L0 TaKOX Tousa n=26 n=46 n=46
BiporigHo (p < 0,05) MeHIIMM Bif MOKa3HUKA B Kineki 6nactie
rpymi Il - 1,85+0,32 MMOJIB/1. KOHTPOTIoRIIBKICTb HOPMO

, l-apoba 2,1*1,1 19%11 1,8%13

A ouiHKH MOMUIMBOTO BILIMBY 3arafibHOrO  —— 1062 32814 29817 31%13
CTaHy XBOPHUX Ha KOTHITMBHI ¢yHKUIl MU y Bci
TOYKHA KOHTposww - 1-3, 3-4, 7-a i 14-a fob6a /-apoba  29+1,7 2,7+18 2,9+13
nicjgonepaniiHoro nepiogy — MU BUKOPHUCTO- 14-apoba 18+11 1,608 138204
ByBasii MeTo/ Tapacosa /I.I i criBaBT. (2017), e
KpUTEpPIEM TSKKOCTI MalfieHTIB Gy/iM BUsBJIEH] B
KpOBi HOpMOGJ1aCTH Ta IX Ki/IBKICTB (Tab1. 4).

3 TabsuLi 4 MoXXHa 6a4MTH, 1110 ¥ BCiX JOCTiI)KYBaHUX XBOPHX Ha BCiX eTanax JocCJIi-
JDKEHHS — TOUYKax KOHTPOJIIO — 3arajlbHUM cTaH 6yB pO3LiHEHUH SIK cepeJHbOTO CTyTIe-
HS TSDKKOCTI, 1[0 MiATBEP/KYBaJI0 3HAX0/[P)KEHHSI 3arajibHOI KiJIbKOCTi HOpMO6.JI1acTiB B
MasKy KpoBi Ha 100 JielikouuTiB y Aiana3oHi Bix 1 go 6. el ¢pakT pobUThH OJHAKOBUM
BIJIMB 3arajibHoro ctany nanieHTiB 3 XIIA Ha nepe6ir y HUX mic/sionepaniiiHoro nepi-
0/ly, B TOMY YHMCJi i KOTHITUBHI 3/1i6HOCTI.

BucHoBkU. BpaxoByouH Te, 1110 32 OCHOBHUMH IapaMeTpaMy, L0 XapaKTepU3ylTh
xBopux 3 XIIA B nepionepanifiHoMy nepiozi, okpiM BiporigHoi pisHuni 3a piBHeM ¢oc-
dopy, HaMmHu BifMiHHOCTEH MiX rpynaMy BUSBJIEHO He 6YJ10, MO’KHA CTBEPXKYBATH, 1110
JOJATKOBI 10 iIHTeHCUMBHOI Tepamnil B rpyni [ po34rH MerloMiHa HaTPilO CyKLMHATY 1
B rpymi Il po3uun D-¢pykTo30-1,6-audocdat HaTpieBoi coui rizpaTy He pob6iATh 3Ha-
YYI[Or'0 BIUIMBY Ha MPOBi/{HI QyHKI[iOHAIbHI MOKAa3HUKU 3araJIbHOTO CTAHY MAaIli€HTIB,
a peasi3yroTb CBOI MeXaHi3MHU /Jiii BUKJIFOYHO CTOCOBHO B3a€EMO/II BIJIUBY TiNOKCIl i Ma-
KpOOpraHiaMy XBOporo.
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NMPO NMPOBJIEMU KATETEPU3ALLIT LEHTPAJIbHUX BEH NPU
XPOHIYHOMY FEMOLIANI3I

A. C. Bnapuka, A. B. MapxomeHko, |. B. Monepeunnit, 0.B.AHapieBCcbKa

BukopucTtanHsl apTepioBeHO3HOI ¢icTynu Brescia-Cimino juis1 mpoBesieHHST Xpo-
HiYHOr0 reMo/iajizy MOXJ/MBO He paHille HiX yepe3 4-6 TUXKHIB «J03piBaHHA»
dictynu. Y ueit nepios THMuYacoBo 3acTocoByeThcsl Shaldon-kaTeTep 3 noBiiHUM
NPOCBITOM, 1[0 3arPOXKY€ CTEHO3YBaHHAM MiJAKJYUYHOI BeHU B CUJIY BiJHOCHO
BEJIMKOI0 AiaMeTpy i >KopcTKocTi KaTteTepa. [I[poBe/jeHHs KaTeTepa yepe3 NpaBy
fApeMHY BeHY 3Ha4YHO 3HMXKYE TUCK Ha BEHO3HI CTiHKHY, 1110 NiATBEpAKYETbCA KJi-
HIYHUM JOCBiZJOM aBTOPIB.

Knro4yogsi csioBa: XpoHiYHUM reMo/iiani3, KaTeTepu3allia [eHTPaJIbHUX BEH [IBYXII-
POCBITHUM KaTeTepoM, Mpodi/laKTHKa CTEHO3Y BEH.

UDC 611.145.4-089.82
D0I110.31379/2411.2616.13.1.12

THE PROBLEMS OF CENTRAL VENOUS CATHETER FOR CHRONIC
HEMODIALYSIS

A.S.Vladyka, A. V. Parhomenko, I. I. Poperechny, O. V. Andriewska

The use of arteriovenous fistula Brescia-Cimino for conducting chronic hemodialysis
possible not earlier than after 4-6 weeks of maturation of the fistula. During
this period, shall be applied provisionally Shaldon-catheter dual lumen, causing
stenosis of the subclavian vein because of its relatively large diameter and stiffness
of the catheter. Holding catheter through the right jugular vein significantly reduces
the pressure on the venous wall, as evidenced clinical autom authors.

Key words: Chronic hemodialysis, central venous double lumen catheter,
prevention of stenosis of the veins.
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B HacTofdlee BpeMda OCHOBHBIM METOZOM JIe4eHHUS XPOHUYECKOW NMOYeYHOH He-
JocratoyHocTd (XI1H), wim TepMuHanbHON novyedHod HefgocratoyHocTd (TIIH) mo
E.M. TapeeBy, siBisieTcs XpoHU4YecKkuil remoauanus (XI'). UcTropust xpoHUdeckoro re-
Moavanu3a HacuuTbiBaeT Gosee 50 set (3.P.JleBunkuii, 1969; B.M.Epmosienko, 1982)
[1,2]. Ero npuMeHeHHe IUMUTUPOBAJIOCh HE0OX0MMOCTbI0 MHOTOKPATHOTO COe/JUHE-
HUS KPOBEHOCHOM CHCTEMBI 60JIBHOIO C AUAIM3aTOPOM. MeTOAMKH, NPUMEHSIBILIHECS
y 6OJIbHBIX C OCTPOM NoyeyHol HegocTaTouHOCThIo (OITH), a UMeHHO ceKL{MOHHAas Ka-
HIOJISILMA U TYHKIMOHHAs KaTeTepu3alus nepudepryecKkux BeH, A5 60abHbIX ¢ XITH
COBepILEHHO He TOAWJINCh, TOCKOJIbKY mocjie 6-10 ceaHCOB HeM306eXXHO BO3HHUKAJIU
¢$y1e6UTHI U TPOMGO3HI, Jle/IaBIINe HEBO3MOXXHBIM JlajIbHEHIIIee AUATHU3HOE JeYeHHe.
[IpepsioxkenHble Quinton et al. (1960) [3] mosiMBUHUIOBBEIE U TedJIOHOBbIE apTEpPHO-
BEHO3HbIE LIYHTh! GYHKLUOHUPOBaJIU B cpeiHeM 10,5 MecsiLieB ¥ TaKKe He MOTJIU Cy-
IleCTBEHHO NMPOAJIUTD XKU3Hb 60/1bHbIX ¢ XITH. U To/bKO co3aHKe apTeprOBEHO3HOM
¢ductynnl Brescia-Cimino (1970) [4] mo3Bosinio MHOTOJIeTHEee TpuMeHeHHe XI.

OpnHaKo, ¥ 3Ta CllacMTe/bHAs METO/MKA He JiMleHa 1po6JieM. /lesio B TOM, YTO NPU
OINepaTUBHOM CO3/IaHMU aHACTOMO3a MeX/y apTepuel 1 BeHol (4ale a. radialis u v.
cephalica jucranbpHOro OTAesa NpeAIieYbs, pexxe — a. cubitalis u v. cephalica B 06-
JIaCTH JIOKTeBOro cruba wiu a. poplitea u v. saphena magna Ha Hore) NpUCTYIUTh K
HCII0JIb30BAHUU €ro JIJIs MOJKJIYEHNs Juajin3aTopa MOXKHO He paHblue 4-6 Heleb,
XOTsl ONTHMaJIbHbIe CPOKH «CO3peBaHHUs» QHUCTYJIbI, TO €CTh JUIATal[UX BEHBI MOJ,
JleiCTBHEM apTepUaIbHOIO JJaBJIeHUs] KPOBH, COCTABJAIOT 3-4 Mecsinua [9]. B aToT ne-
pHOJ BpEMEHHO [IJ1s1 NOJKJIIOYEHUS JMalu3aTopa UCIO0Ib3YIOTCS ABYXX0J0Bble KaTe-
Tepbl, BBOAMMbIEe YPE3KOXKHOU NMYHKIHMEHN B LleHTpa/ibHble BeHbl. Takye KaTeTepbl He
TPeOYIOT «CO3pEeBaHUSI» U MOTYT ObITh UCII0Jb30BaHbI HEME/JIEHHO.

Ham KJMHUYEeCKUH ONBIT TaKOH KaTeTepu3aliM MOJAKJIIYMIHON BeHbI Shaldon-
KaTeTepoM C IBOMHBIM IPOCBETOM MO/ TBEPKAAET, YTO IVyOOKHeE [IeHTPaIbHble BEHbI
THUIA NOJAKJIOYUYHON UMEIOT JOCTATOUYHBIA KPOBOTOK, YTOOBI 06€CIIEYUTDH HEOOXOA M-
MbI{ 3260p U BO3BpAT KPOBHU /i1 3pdeKkTUBHOrO reMo/iuanusa y 6osbHbIX ¢ TIIH. Oz-
HaKO KpOMe ONHCAaHHBIX B JIUTEpPATYpe OCJ0XKHeHUH (MHPUIMpOBaHMe Yepe3 MeCTO
MIPOKOJIAa KOXXH, CTEHO3bI U TPOMOBI BHYTPU KaTeTepoB) Mbl HabJI0Jald CTEHO3UPO-
BaHUe MOJK/JIIYMYHON BeHbl. OHO NPOSIB/IAIOCE 3aTPYJHEHUSIMU IPU HEOO6XOAMMOCTH
MOBTOPHON KaTeTepU3alui BEeHbl Ha MeCTe NpeAblAYIIero NpooXKUTEIBHOIO CTOS-
HUS KaTeTepa. B kauecTBe MJLIIOCTPALMM NPUBOJHUM KPaTKOe ONMKMCAHUE HECKOJIbKUX
Hab6JII0/JaBIINXCSI HAMU CJIyyaeB 3aTPYAHEHUH WM HEBO3MOXKHOCTH IPOBEJIEHUS Te-
MO/iMa/1M3a N0CPe/iICTBOM JIByXX0/J0BbIX KATETEPOB.

BoapHoi PC.C,, myxuuHa 44 set, uctopusi 6ose3uu N210. Ha peHTreHorpamMmme
12.08.2008 r. (puc. 1) BUAAHO, YTO ABYXXO/,0BbIN KaTeTep, BBEJEHHBIHN IyTeM Ype3K0oXK-
HOW NMYHKIIMOHHOW KaTeTepU3alMy NpaBoOM MOAK/IIOYUYHON BeHbl, HEBO3MOXHO NPO-
BECTH B BEPXHIOIO M0JIyI0 BeHY. Bo3MoXkHast mpUyKMHa — CTEHO3 MOAKJIIOYUYHON BEHBI
B 06J1aCTH COYCTh €€ C APEMHOM BEHOH, 00pa30BaBILMIICS B pe3yJibTaTe NpeAlecTBO-
BaBLIEro JJUTEJbHOr0 CTOSIHUSI KATETEPOB Ha 3TOM yYacTKe [0CJie TOBTOPHBIX KaTe-
Tepusayui 26.02.2006 . 1 10.01.2008 1.

BosibHasg B.A.A., xeHu[MHaA 46 JieT, uctopus 6osie3Hu N24. Ha peHTreHorpamme ot
19.02.2005 r. (puc. 2) BU/ieH U3JI0M KaTeTepa Ha pacCTOSIHUHU 5 CM OT KOHYHMKA, KOTO-
pBIi yriepcs B IPensaTCTBUe, 06pa30BaBllIeecs Ha MecTe NpeJblAyLIero JJIUTeJIbHOT0
CTOSIHUS JIBYXXOZIOBOTO KaTeTepa Ha 3TOM y4yacTKe MOCJe KaTeTepusaluy MOAKJII0-
yu4yHoU BeHbl 20.01.2005 1.
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Puc. 1. PentreHorpamma 6-ro P.C.C. 3aecb 1 B AanbHeweM Ha CxeMax peHTreHorpaMmbl 0603HaYeHbI:
1 - v.jugularis externa; 2 - v.jugularis interna; 3 - v. subclavia; 4 - v. cava superior.

Puc. 2. PentreHorpamma 6-1 B.AA.

BosabHoii Y.C.A., My>xunHa 34 sieT, uctopusi 60oe3Hu N2104. Ha peHTreHorpamMme ot
6.042009 r. (puc. 3) aedopmarnus JIeBOU MOAKIIOYUYHON BEHbI 33 CYET JJIUTETbHOTO
HaxoX/lIeHUs1 B Hell KaTeTepa.

BosabHoii [I.B.B., myxxunHa 42 siet, uctopus 6ose3nu Ne15. Ha pernTreHorpamme ot
23.01.2006 . (puc. 4) nedopmarnys JIeBOH NOJKJIIOYNIHON BEHBI 33 CUET JJIUTETbHOTO
Hax0oX/leHUs1 B HEW KaTeTepa, BCJeJCTBUE Yero Npu NOBTOPHOU KaTeTepu3alMu KOH-
YUK KaTeTepa ynepcs B CTEHKY BepxHel M0JI0H BEHHI.

m 102 KniniuHa aHecTesionoria Ta iHTeHcuBHa Tepanis, N2 1 (13), 2019



Puc. 3. PentreHorpamma 6onbHoro Y4.C.A.

Puc. 4. PentreHorpamma 6onbHoro [1.B.B.

BosabHoii 0.B.B., Mmyxkunna 50 sieT, uctopus 60s1e3uu N2188. Ha peHTreHorpamMmme ot
25.04.2015 r. (puc. 5) BUAHO, UTO NPU KaTeTepU3alM1 NPaBOH MOJKJIIOYUNIHON BEHBI
NONBbITKA MPOABUHYTH JABYXXOJOBBbIH KaTeTep B BEPXHIOI IOJyI0 BeHy NpHBesa K
TOMY, YTO OH 0Ka3aJICsl BO BHyTpeHHel ipeMHOH BeHe.. BeposiTHasA npuyMvHa — CTEHO3
HNOJK/IIOUUYHOM BeHbl 32 MECTOM COYCTbS €€ C SPeMHbIMU BeHaMHU.

Ma T'Y et al. (1998)[5] o onbITy AJTUTENbHON KaTeTepU3aluu [[eHTPaJbHbIX BeH
JlJIs TapeHTepaJbHOr0 MUTAaHUS CYUTAIOT, YTO YUCJI0 KaTeTepU3allMOHHBIX CeNTHYe-
CKHX OCJIO)KHEHUH He CBSI3aHO HANPSIMYIO C YUCJIOM IIPOCBETOB, TO €CTh C TOJILHUHOMN
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Puc. 5. PeHtreHorpamma 6-ro O.B.B.

kaTeTepa. OZHAKO y HAC CKJIaJbIBaeTCs BIle-
YyaT/ieHUe, YTO B Pa3BUTHUU CTEHO3a OTHOCH-
TeJbHO GOJIbLIAs TOJILMHA TAaKUX JIBYXXOJ0-
BbIX KaTeTepoB (40 5 MM B iuamMeTpe) Urpaet
3HAUYUTEJIBHYI0 POJib. BeJb MpH MIUPOKOM HC-
I0JIb30BAaHUU 00JiIee TOHKHUX OJHOXOZOBBIX
KaTeTepoB [JJis NPOAOJLKUTENbHON MYHKIHU-
OHHOW KaTeTepu3aluy NMOAKJIYHUYHON BEHBI
Opyd OPOJAOKUTENbHOM MHQPY3MOHHOUM Tepa-
MU IPU3HAKOB CTEHO3UPOBAHUS BEHBI MBI He
Hab6JII01aJH.

YTo KacaeTcst BUJLOB JOCTYIA NPU UCHOJIb-
30BaHUU KaTeTepa 60JIbIIOr0 JUAMeTPa, TO, 10
JaHHbIM R. Bambauer et al. (1994) [6], co6pas-
mero 60/bLION KJMHUYECKUH MaTepHas, UX
BJIMSIHUE BeCbMa CyleCTBEHHO (TabJ. 1).

[lo maHHBIM TaGJMIbI, OCJIOXKHEHHUS HPH
KaTeTepU3aL UK NOAKIYNYHON BEHBI, 32 UCKJIIOYEHUEM CAYYalHOM NYHKLUU apTe-

pUH, BO3HUKAIOT IOYTH B 2 pa3a yallle, YeM IPU KaTeTeprU3al Uy BHYTPEHHEH ipeMHOH
BEHBI.

YacToTa MexaHUYECKUX OCI0KHEHUH 3aBUCHT U OT HaBblKa Bpaya, BBIMIOJIHSIOIIETO
KaTeTepusauuto. Sznajder J.I. et al. (1986) [7] cuuTaeT, 4YTO Bpay, cAeJaBlINi 6osee
50 kaTeTepu3alUi, BIOJOBUHY CHMXXAET KOJUYECTBO MEXaHUYECKHUX OCJIOKHEHUH
[0 CPaBHEHHIO C BPayoM, OCyLleCcTBUBIIUM MeHee 50 kaTeTepusauuii. Eciu Bpau He
MOXET YCTAHOBUTb KaTeTep C 3 MONBITOK, OH JO/DKEH 06PAaTUTHCS 32 IOMOLIbIO, A HE
NPOJA0JIKATh MONBITKH KaTeTepusauuu. Y1Uc/I0 MeXaHUYECKUX OCI0KHEHUH nociie 3 U
6oJiee NOMBITOK B 6 pa3 BHILIE 10 CPABHEHHIO C KaTeTepU3aL el ¢ epBOU MONBITKH

Ta6bnuua 1

Yacmoma ocnoxHeHul npu pasauyHbLIX munax docmyna

OcnoxHeHus BHyTpeHHss AspeMHas BeHa, %  [opkniounyHas BeHa, %
MyHKUMa apTepum 4,2 1,4
HeBO3MOXHOCTb MYHKLUUMU 0,4 45
Abcuecc 1,2 4.2
Cencuc 8,8 15,3
TpomboTHYECKMiA CTEHO3 0,3 8,2
KpoBoTteyeHue 1,1 2,7
[MHeBMOTOpaKc/reMoTopakc HeT 3,2
[edekTbl MaTEpHana KaTetepa 8,8 9,4
Bcero 24,8 48,9
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(Mansfield PFE et al.. 1994) [8]. [IpuBeieHHbIE HAMU CBeJIeHUS OBbIIU YYTEHBI B KJIUHU-
YecKHUx npakTuieckux pekomeHganusx NKF-DOQI1 (2000) [9].

TakuM 06pa3oM, MHOTOIIPOCBETHBIE JiMaJIU3Hble KaTETePhI B CUJIY CBOEH KOHCTPYK-
THUBHOM 0COGEHHOCTH UMEIOT Iopas/io 60JIbIINUHI JUaMeTp U )KeCTKOCTh, YeM OJJHOIPO-
CBETHbIE KaTeTephl, UCII0JIb3yeMble IPU UHTEHCUBHON Tepanuu KPUTHYECKUX COCTO-
SHUU WM NPU JJUTEeJbHOM IapeHTepaJbHOM MUTAHUU. YYHUTBIBAsk aHATOMUYECKYIO
KOHQUIYpaLUI0 COCYAUCTOrO NMy4YKa BEPXHEro IJIeYeBOro Iosica B MecTe CIUSHUS C
BepxXHeH N0JIOM BeHOU, TAKOU KaTeTep He MOXeT 3aHATh LieHTpaJibHoe M0JIOKEHHE B
[IPOCBETE BEH, HE 0Ka3aB [P 3TOM HEU30EKHO OINpesie/IeHHOE laBJleHHe Ha CTEHKH B
MeCTaxX aHaTOMHUYECKUX U3rH60B COCY[0B. ITO MeCTa CIUSHUS IPAaBOM IpeMHOMN BEHBI
C MpaBO¥ NOAKJIYUYHOM, JIeBOW NOAKJIYMYHON B MeCTe BNaJleHUs B BEPXHIOIO IO-
Jyto BeHy (puc. 6).

Co BpeMeHeM JJIMTEJIbHO OKa3blBaeMoe JaBJeHUe KaTeTepoM, YCTaHOBJIEHHbIM
MOJAKJIFOYNYHBIM I0CTYIIOM, BbI3bIBaeT ZeOpMaLMI0 CTEHKU COCYAa, HapylleHue Kpo-
BOCHa6XeHHS B MHTHUMeE COCY/ia, YTO NIPUBOAUT K Pa3BUTHIO CTeHO3a U JlepopManuu
BCEro COCyAucToro nydka. [IpoBesieHue ke KaTeTepa JOCTYIIOM 4Yepe3 NMPaBYyIo ApeM-
HYyI0 BEHY 3HAUUTEeJbHO CHMXKAeT 3TO BO3/|elCTBUe, TaK KaK KaTeTep Ha BCEM MyTH
MPOJBMKEHHUS 10 YPOBHS BepxHeH 110JI0M BEHbI HE BCTPEYaeT CTOJb KPYThIX U3TUOO0B,
a cJle/loBaTe/IbHO, He 0KAa3bIBAET CTOJIb CUJIBHOIO ZIaBJIeHHsI Ha CTeHKH (puc. 7).

B fuanu3HoM npakTHKe TaKoe pacnoJioKeHHe TaKKe CII0COOCTBYeT 60Jjiee paBHO-
MepHOMYy KPOBOTOKY IpH 3a60pe KpOBU B JHa/JHU3Hble Maructpaau. B ciydae xe c
KaTeTepH3alued NOAKIIOYNYHON BeHbI KaTeTep 4YacTo U3rubaeTcs B HauboJiee «cia-
OBbIX» MeCTax B paliloHe G0KOBBIX OTBEPCTHUMH, UTO CHHUXKAET MPOMYCKHYIO CIOCOGHOCTh
KaTeTepa U BeJleT K MOBbILIEHUIO BEHO3HOI'0 COIPOTHBJIEHHS KPOBH B allnapare, 1160
K «IIpHCcacblBaHHIO» KaTeTepa K CTEHKe cocy/ia NpH 3a60ope KPOBH.

Puc. 6. Toukn Hanbosee 4acToro AaBeHUS Puc.7
KaTeTepa Ha CTEHKM COCYA0B (OTMEYEHbI
cTpenkamm)

INKF-DOQI - National Kidney Foundation-Dialysis Outcomes Quality Initiative - aTo UHunuatu-
Ba KauectBa Jleuenus [luanuszom HanuonanbHoro [loyeunoro @oupa CIIIA .
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busen B.B. ¢ coasm. (2009) [9], a maxxce McGee D.C., Gould M.K. (2008) [10] co-
00IIAIOT, YTO COCYAUCTBIN AOCTYN AJIS UHTEPMUTTHUPYIOIIEr0 reMoAraan3a 06bIYHO
OCYILECTBJISIETCS Yepe3 OLHO- WM [IByXIPOCBETHbIe BpEMEHHbIE KaTETEPbl BO BHY-
TpeHHeH sipeMHOM, NOJAK/IIYNYHON Uau 6eipeHHON BeHax. [Ipy 3TOM OHU 3aMeyaroT,
YTO MCIOJIb30BaHUE MOJKJIYNYHBIX KATETEPOB CONPSXKEHO C BICOKOW YaCTOTOM OC-
JIOXKHEHH U BO BpeMsI MPOLeAYPHI, a TAKXKe CTEHO30B U TPOMOGO30B BEHBI, I03TOMY Ta-
KOe UX IPUMEHEHHUE HE PEKOMEHIYEeTCH.

BbiBOABI. YUMTHIBas Halll KIMHUYECKHH ONBIT YCTAaHOBKHU [ BYXIIPOCBETHBIX BEHO3-
HbIX KaTeTepoB [Jis NPOBeJleHUsI reMova/ii3a U NPOBeJeHHbIA HaMU aHa/Iu3 TPYA-
HOCTEH MpPU HEOOXOJUMOCTU NMOBTOPHOM KaTeTepHu3alllH, Mbl MO/JIEP)KUBAEM PEKO-
MEH/ALUU YCTaHABJIUBATh JBYXIPOCBETHBIE KaTeTephbl IPEUMYIECTBEHHO AOCTYIIOM
Yyepe3 NpPaBy0 BHYTPEHHIOIO IPEMHYI0 BEHY.
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KPATKWUIA O630P UHCTPYMEHTOB A1 MPEAONEPALLMOHHOIO
CKPUHWHIA HAPYLWEHUA KOTHUTUBHOW ®YHKLIMKU B PABOTE
AHECTE3UOJIOTA

bacenko U.J1., O6vewmk O.K., Cycnos A.C.
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KOPOTKWW Ornan IHCTPYMEHTIB AN NEPEAONEPALIMHOIO
CKPWHIHTY MNOPYWEHb KOTHITUBHUX ®YHKLLI/A B POBOTI
AHECTE3IOJIOTA

bacexko I.J1., 06'ewuk O.K., Cycnos A.C.

Pe3wome. [lepeionepaliliHa KOrHITUBHA JMCOYHKIisS TOB’I3aHa 3 pO3BUTKOM IIic-
JisonepaniiHoro AeJsipito, 4acToro i BaXKKOro yCKJ/IaJiHEHHS 06'€MHUX onepaniil y
JIiTHIX nanieHTiB. CKpUHIHT KOTHITUBHUX NOPYIIEHb MOBUHEH CTATH 3BUYANHOI0
NpPaKTUKOI0 B MepejolepaliiHoMy orisji JiTHiX nanienTiB. OgHak, peanisanis
JlAaHOT0 CKPUHIHTY He 3aBX/y 3/1MiCHeHHa, YacTillle 3a Bce Yepe3 NPUCYTHICTb Cy-
BOpHUX 0OMeKeHb Y Yaci y nepejonepaniiHoMy nepiosi Ta 06MeXeHOCTi B pecyp-
cax. Metoro niel orsifoBoi cTaTTi € HaZaHHA YKTadeBi iHpopmauii mpo icHyroui
IHCTPYMEHTU CKPUHIHTY KOTHITUBHOI QyHKLIi, AKi MOXYTb JIeTKO YBiWTH B IJIaH
nepejonepaniiHoro orjaAAy JiTHIX Nauli€eHTIB nepej BeJUMKUMH XipypriyHUMHU
BTPY4YaHHSMH.

MeTo10 JaHOTO OTJIsAAY 6YJI0O BUSIBJIEHHS iHCTPYMEHTIiB KOTHITUBHOTO CKPUHIHTY,
sIKi MOIIM 6 JIETKO iHTerpyBaTHCsS B OL[iHKY JIITHiX Mali€HTIB nepes MacUBHOIO
onepaniero. Hamor koMaH/1010 6Yy/10 MPOBEIEHO MOIIYK JAHUX PO iHCTPYMEHTH
OI[iHKM KOTHITUBHOI QyHKIiI B 6a3i mocuimpkenr PubMed 3a mepiox 7 pokis. ¥
pe3ysbTaTi 6ys0 3HaljleHO 7 iHCTPYMEHTIB, cepe/iHill yac TecTyBaHHs 3a JOIO-
MOTOI0 IKUX CKJIaB 4 xBUJMHMU. Cepes; IHCTPYyMEHTIB Yy TJIMBICTb O KOTHITUBHUX
nopyueHb BapitoBasacs Bix 79% 1o 99%, a cienudiunicTs BapitoBanacs Big 70%
o 98%. 3 7 ineHTudikoBaHUX iHCTpyMeHTIiB Bchoro ABa (Mini-Cog i RCS) 6ynu
NpOTeCcTOBaHi y nepionepaniiHoMy cepe0BUILI.

BHCHOBKM. Bk/104eHHA OLIHKM KOTHITMBHOTO CKPDHHIHTY B NepejolepauiiHy
OLI{HKY CTaHy JiTHIX mauieHTiB B YKpaiHi HeoOXiZiHO Ha 3aKOHOJABYOMY DiBHI,
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TOMY LI[0 HEe BUMArae 6araTo 4acy Ta iCTOTHUX eKOHOMIYHUX BUTPAT; HAUKpaIIUMU
BapiaHTaMu Takux iHcTpyMeHTIB € Mini-Cog, RCS i mopiBHsAHO HOBU MoCA (skui,
IpoTe, BUMarae 3Ha4yHUX BUTpPAT 4yacy). Heob6xiHi A0AaTKOBI AocaimxeHHs A/
OLiHKHM e(EeKTUBHOCTI IHCTPYMEHTIB KOTHITUBHOTO CKPHHIHTY B IlepionepariiHux
YMOBax.

KnrouoBi cioBa: KorHiThBHa JuchyHKIis; mepejomnepaniidiHa OLiHKa; JIiTHI
nanieHTH; RCS; Mini-Cog; MoCA.

UDC 616-089.5-037 : 616-089.168.1-06: 616-06:616.89
D0I110.31379/2411.2616.13.1.13

A BRIEF REVIEW OF PRE-OPERATIVE COGNITIVE DYSFUNCTION
SCREENING TOOLS IN THE WORK OF ANESTHESIOLOGIST

Basenko I., Obieschyk D., Suslov O.

Abstract. Preoperative cognitive dysfunction is associated with the development of
postoperative delirium, frequent and severe complications of massive operations
in elderly patients. Screening for cognitive impairment should be common practice
in the preoperative examination of elderly patients. However, the implementation
of this screening is not always feasible in view of the sometimes strict timeframe
of the preoperative period and limited resources. The purpose of this review is to
provide the reader with information on existing cognitive function screening tools
that can easily become routibe for a preoperative examination plan for elderly
patients before major surgical procedures.

The purpose of this review was to identify cognitive screening tools that could be
easily integrated into the evaluation of elderly patients cognitive status before a
major operation. Our team had searched for data on cognitive function assessment
tools in the PubMed research database for a 7-year period. As a result, 7 tools
were found, the average testing time for which was 4 minutes. Among the tools,
sensitivity to cognitive impairment ranged from 79% to 99%, and specificity ranged
from 70% to 98%. From the 7 identified instruments, only two (Mini-Cog and RCS)
were tested in a perioperative environment.

Conclusions. The inclusion of a cognitive screening assessment in the preoperative
assessment of the condition of elderly patients in Ukraine is necessary at the
legislative level, since does not require long time or significant economic costs; The
best options for such tools are Mini-Cog, RCS and a relatively new MoCA (which,
however, requires considerable time). More research is needed to evaluate the
effectiveness of cognitive screening tools in perioperative conditions.

Key words: cognitive dysfunction; preoperative evaluation; elderly patients; RCS;
Mini-Cog; MoCA.

BBegeHnue. [locieonepalOHHbIA JeJTUPUI — OCTPOE U GBICTPOMEHSIONIEEC CIy-
TaHHOe cocTosiHUe co3HaHus (1, 2). [IpoLeHT ero BOSHUKHOBEHUS BbICOK U COCTABJISA-
et 40-50% cpey MOXKUJIbIX MALMEHTOB NOCJIe 060bEMHON onepayuu (3-6). PasButue
JleJIMpHsl BJUSET KaK Ha KpaTKOCPOYHbBIE, TAK U Ha OTAAJIeHHbIe Pe3yJibTaThl TEPAUH,
BKJIlOYas GoJjiee BbICOKHH PUCK Pa3BUTHA MOCTE0NEPALMOHHBIX OCJA0XKHEHHH, Gojiee
JJINTeIbHOe TpeGblBaHHE B CTallMOHApe, MOBbILIEHHAs BEePOSATHOCTb AJUTEJbHOTO
aM6y/IaTOPHOTO JieYeHHsl U yBeJudeHue cMepTHOCTH (7-9).

HccnenoBaTessIMU BhISIBJIEHO MHOXECTBO MpeZonepalioHHbIX GaKTOPOB pHCKa
pa3BUTUSA NOCIEO0NEePALMOHHOTO JearpHs. OHU BKJIIOYAIOT B ce6si: HaJU4Ke Mpejo-
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MepayOHHbIX KOTHUTUBHBIX HapylLI€HWH, CEHCOPHBbIX HapyLIeHWH, NOXUJIOH BO3-
pacT, BBICOKUI NepronepaTUBHBIN pUCK Mo Kaaccudukanuu ASA, HUSKUM YpOBEHb
06pa30BaHHOCTH, ynoTpebIeHHe ICUXOTPONHBIX MIpenapaToB (B TOM 4YHCJe — CHOT-
BOpHBIX), HU3Kasi QYHKLMOHAJIbHAs aKTHBHOCTb, MOBCEJHEBHbIM OTpHLIATEbHBIN
BOJHBIA 0aJjlaHC, KOMOpPOU/JHbIE COCTOSIHHUA (0COGEHHO Liepe6GpoBaCKyJasipHAs WJIU
Jlpyrasi aToJIoTHs TOJIOBHOI'O M0O3ra), 3JIEKTPOJIMTHbIE HAPYLIEH!s, HU3KUN YPOBEHD
anbbyMuHa U Aenpeccus (3, 4, 10-25). Cpeau BbllIenepevrcaeHHOT0, Ipeaoneparu-
OHHble KOTHUTUBHbIE HapylleHUs (HallpuMep, eMeHIUsl WJIU JlerKoe KOTHUTUBHOE
Hapyuenue(/IKH)) yacTo Ha3pIBalOT MOIHEHIIUM NPeJUKTOPOM IOC/JeoneparoH-
Horo Aeaupus (26).

B HacTosilee BpeMs IJIaHOBas NpeJioNepalOHHas OlleHKa He BK/IYaeT OLeHKY
HCXOJHOI'0 YPOBHSI KOTHUTUBHOU QYHKLMU. B HacTosee ke BpeMsi, OTCyTCTBHUE 3a-
JIOKYMEHTHPOBAHHOHN JeMeHLUH y MalieHTa abCoJIIOTHO He O3HayaeT OTCYTCTBHUE
JIKH. CiiegoBaTesibHO, onpefie/IeHUs UCXOJHOTO KOTHUTUBHOIO CTaTyca Y NAllMeHTOB
SIBJISIETCS] KPAeyroJbHbIM KAMHEM B BOIIpOCe CTpaTUPHUKALMU PHUCKA, [TOC/Ieolepaliu-
OHHOTO yX0/13, @ TaK)Xe NPOPUJIAKTUKY, HABJIIOJeHUS U JIeueHUsI I0C/IeoepalluOHHO-
ro geaupus. Ha MOMeHT co3aHUsI JaHHOrO0 0630pa psij, MHOT006eIaIIMX TEXHUK
npodUJaKTUKU U JIeYeHUs M0C/Ie0NepallMOHHOTO JIeJIMPUsl ONMCaHbl B JIUTEPATYPE,
TaKue Kak: IepuonepanoHHoe NpodpuiakTUIeCKoe BBeJleHue HEHPOIeNnTUKOB (27-
32), yMeHbllIeHHe JJO3UPOBKHU CeZJaTUBHBIX Cpe/CTB (33), y/yulleHHe ocaeonepary-
OoHHOro o6e36o01uBanusA (6, 10), TpoaKTUBHOE NOC/IeoNnepanuoHHOe HedpapMaKOJIOTH-
yeckoe yiedeHue (5).

CorsiacHO JJaHHBIM INPeAILEeBCTBYIOLIMX 0630p0OB, HanboJjiee YacTbI MHCTPYMEHT,
HCII0JIb3YeMbIH /151 KIMHUYECKOM OLleHKH KOTHUTUBHOU QyHKIMHU - Mini-Mental State
Examination (MMSE), paspa6oTtaHnHbiii Folstein et al. (34). HecMoTpst Ha ero cujibHbIE
CTOPOHBI ¥ LIMPOKOE Hcnob30BaHue, MMSE MoxkeT GbITh HENPAaKTUYHBIM [IJIs IpeJio-
NepallMOHHOTO KOTHUTUBHOIO CKPUHUHTIA M3-3a ero MpoJo/KUTENbHOCTH (7-10 Mu-
HyT). Kpome Toro, MMSE nozaBeprcsi KpuTHKe 3a HapylleHUe 3aKOHa 06 aBTOPCKOM
npaBe U npefy6ekJeHHOCTU B OTHOIIeHMH Bo3pacTa U o6pa3oBaHus namnueHTa (35).

TakuM 06pa3oM, MJeanbHbIA MHCTPYMEHT IpeJoNepalioHHOI0 KOIHUTHBHOTO
CKPUHUHTA JI0JKEH:

1. Tpe6oBaTb MaJOro KOJMYECTBA BpEMEHH [IJs] BBIIIOJIHEHUS U NT0/icYeTa 6a/I/IO0B;
2. BbIAB/IATH KOTHUTHBHBIE HAPYIIEHUS C JOCTATOYHON 4yBCTBUTEJBHOCTBIO U CIle-

LHUPUIHOCTBIO;

3. CooTBeTCTBOBATb YCJOBUSIM MNpeJONEPALMOHHOIO OCMOTpa B TrepUaTpUYecKou

MpaKTHKE.

IlesbI0 JaHHOU PaboThl AB/SAETCA 03HAKOMJIEHHE C UHCTPYMEHTAaMH KOTHHUTHB-
HOTO CKpPUHMHTIA, NOAXOAALIMMHU A NMpeAollepallMOHHOMN OLleHKH B NOBCeJHEBHOMN
NpaKTHKe aHeCcTe3u0JI0ra.

CrpaTerus noMcka. bol1 npoBe/ieH IUTepaTypHbIN IoUCK B 6a3e PubMed 3a 7-mu-
JeTHUl nepuof c 1 suBapsa 2015 roga no 1 auBapsa 2019 roga. [Touck npoBoaucs
TOJIbKO CpeJid aHIVIOA3BbIYHBIX CTaTed. BblIM MCNoJb30BaHbl Clefyolile YCJ0BUs
(TepMuHBI) JJ19 IOMCKA: SCcreen WUJM screener, UM test, U tool, U1y assesment, Uiu
instrument, uny assessment B coueTaHuU ¢ dementia Uy cognitive B coOueTaHUU C rapid,
short, brief unu fast B couetanuu c Mini-Mental State
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Examination nnn MMSE. CorylacHO KpUTepHAM BKJIIOYEHUs, UHCTPYMEHT:
1. OueHrBaeT Kak MUHHMYM JiBe pa3JM4Hble 06/1aCTU KOTHUTUBHON QyHKLUHU (T.e.
BKJIFOUEHBI TOJIbKO MHOI'0/JOMEHHbIE HHCTPYMEHTHI);
. UMeeT cpenHee BpeMst O1jeHKH 4 MUHYTHI UJIM MEHEE Y UCTIBITYEMBIX O€3 JleMeHIUH;
. Paspa6oraH g1 npeonepaoHHOM, NEPBUYHOMN UM GBICTPOU OLIEHKU MaI[UEHTOB;
. BeL1 cpaBHéH ¢ MMSE usu paspa6oTtaH Ha eé 6ase;
. Bel1 paspaboTraH 60 MOXKET NPUMEHSATCS JJIs IALIMEHTOB B Bo3pacTe 60 JieT u
cTapuie.

U b Wi

KpuTepusiMu MCK/II0UYeHUs] CTaJM HalU4Ue HeaJleKBAaTHBbIX JAaHHBIX (HalpHUMep,
Hccae0BaHusA, B KOTOPBIX OTCYTCTBYIOT CBEJIeHUsI O UYyBCTBUTEJIBHOCTH WJIM CIIELU-
¢uyHOCTH). MHCTPYMeEHTHI, Tpebylolie onpoca UCIbITYeMbIM 3K3aMeHaTopa WJIH ca-
MOOIIEHKH TaK)Xe ObIJIM UCKJIIOYEHBI.

[locsie mprMeHeHHUsA K OOHApY>KeHHBIM CTaTbfIM BBIIIEYNOMSAHYTbIX KPUTEPHUEB,
BCe ONyOJIMKOBaHHbIe CTaTbU Ha aHIVIMHCKOM fI3blKe ObLIN [ileTaJlbHO NPOaHaIUu3UpO-
BaHBbI JIJ11 KOKJ0T0 OT/,eJIbHOT0 HHCTPYMEHTa.

Pe3ynbraThl moucKa. [IpesBapuTesbHbIN NOUCK BbIsIBUI 348 Te3ucoB. B 6ouib-
LIMHCTBE T€3UCOB 1ieJIb U3yYUTh HANPSAMY0 KOTHUTUBHbIE HHCTPYMEHTbI CKDUHUHTA
OTCyTCTBOBaJsa. TpUALATE ABE CTAaTbU OBbLIM NEPBUYHBIMM UCCJIE0BaHUAMHU HHCTPY-
MEHTOB MY/IbTH/IOMEHHOT0 KOTHUTUBHOI'O0 CKpUHUHTA. /|Ba/ilaTh NATb T€3UCOB ObLIU
nck/a04eHbl (19 u3-3a NpoAoKUTETBHOCTH NPOBe/IeHUs, 3 M3-3a HE0OX0JUMOCTH ca-
MOOILIEHKH MalMeHTOM, 2 U3-3a HECOOTBETCTBUSA UCCJe0BaHHbIX IPYNI KPUTEPUAM
BKJIIOUeHUsA U 1 u3-3a He06X0AMMOCTH ONpOCa UCIIBITYyEeMBbIM 3K3aMHHaTopa). OcTaib-
Hble 7 Te3MCOB ONMChIBAIOT NepBUYHbIE UCCAe0BAaHUS KOTHUTUBHBIX QYHKIUN NpU
MOMOILM CKpUHUHTOBBIX UHCTPYMEHTOB (CM. Tabsuny 1).

ABTOpBI CUUTAIOT HEOOXOAUMOCTbIO IPUBECTH HUXKe 00001 EHHbIE TEPMHUHBI A5
Nopa)keHUs1 KOTHUTUBHON QYHKILIMH, KOTOPBIMU XapaKTepU3yIOT pe3yJbTaThl TECTOB
nccaef0BaTesu:

HopmasasHoe cmapeHue - cCoCTOsSIHME, YTO IPUBOJUT K KOTHUTUBHBIM U3MEHEHU-
SIM, KOTOpbIe He CYUTAIOTCA NaTOJOTMYeCKUMHU. BaXKHBIM aclieKTOM SIBJISIETCS CIOCO6-
HOCTb TaKUX NMallMeHTOB XpaHUTb YCBOEHHYI0 MHPOPMAILMIO OYTH TaK >Ke XOpOollo,
KaK U NMallMeHThl 60Jiee MOJIO/BIX BO3PACTHBIX IPYNI, a TaK)Ke OTCYTCTBUE QYHKILIMO-
HajabHoro aedunura (37,38).

IlocaeonepayuoHHoe cHUXceHue Ko2HumueHbuIXx gyHkyuii (IICK®, Postoperative
Cognitive Decline, POCD) - pe3koe CHI>KeHHe KOTHUTUBHOM QYHKIIMH MOCJIe ONlepaLuu.
[IpopomxutenbHocTb [ICK® cocTaBsisieT OT HECKOIBKUX MeCsLeB 10 HECKOJIBKHUX JIeT.
B HacTosuee BpeMms [ICK® He umeeT koaa B MKB HecMOTps Ha TO, UTO BbI3bIBAaeT 3Ha-
YHUTEeJbHbII UHTEPEC CO CTOPOHBI UCCIe[0BaTeel U Bpaueil (39, 40).

Jléekasa cmeneHb KozHumMueHoil duchyHkyuu (JICK/]) - Hanuuue yxyAuieHUs
KOTHUTHUBHOM QYHKILIUY, He 00'bsICHSIEMOe HOPMaJ/IbHbIM CTapeHHeM U HeJJoOCTaTOYHO
Cyll,eCTBEHHOE, YTOObI COOTBETCTBOBATDH KPUTEPUSAM AileMeHI U M. [laliueHT N0JHOCTBIO
OPUEHTHPOBAH, XOPOUIO BBINOJHAET NCUXOJ0IMYeCKHe TecThl, 6e3 TPYAHOCTeH BbI-
MOJIHSIET 2 U 60Jiee CJI0KHble MHCTPYKLIMY, IOBeJleHHe U 3MOLUU COOTBETCTBYIOT CO-
CTOSIHUIO TallMeHTa U KOHTPOJIUMPYIOTCA UM; IPUCYTCTBYET CHHUKEHHe KOHLleHTpaluu
BHUMaHHUs, 3allaOMHMHaHUsI HOBOTO MaTepHasa, YMCTBEHHOM DPabOTOCIHOCOOGHOCTH.
JICK/l mporHosupyeT pa3BHUTHe JileMeHIIMM C eXerojHbIM IOKa3aTesleM KOHBepCUHU
25% (36).
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JdemeHyust - nipefcTaBJisseT cO60M couyeTaHHE XPOHUYECKOTO AepHULUTA LIECTH
KOTHUTHUBHBIX QYHKIMH (aMATh, IPAKCUC, THO3UC, peyb, «YIPaBJIsoOIINe» GYHKIIUH,
BHUMaHUe), IOCTOSIHHOE BO BpEMEHHOM OTpPe3Ke, KOTOPOe BCer/a CBSI3aHO C YXy/llle-
HueM namaTH (1). Haubosiee pacrpocTpaHeHHBIMU NPUYUHAMU SIBJISAIOTCH 00JIe3Hb
AnbrreiiMmepa U 1epebpoBacKyasipHble 3abosieBaHUs. JleMeHLUsl paccMaTpUBaeTCs
KaK HeoOGpaTuMoe 3a60JieBaHUeE.

Jeaupuii - ocTpoe ¥ HENOCTOSIHHOE BO BpEMEHHOM OTpe3Ke COCTOSIHHUE, XapaKTe-
pu3symolecs

HapylleHueM BHUMaHUs, BOCOPUATHSA U o3HaHUA (1). 3a4acTyio TpUrrepamu Js
€ro pa3BUTHSA Y MOXKHUJIbIX CTAHOBATCS OCTpble 3a60JieBaHUs (HanpuMep, UHOEKL U
MOYeBbIBOJISIILUX MyTeN) UK JieyeOHble MEPOTIPUATHUS (HanpuMep, ollepalnus, Ha3Ha-
YyeHUe JIEKapCTBEHHBIX CpecTB). JJaHHOe COCTOsIHUE SIBJISETCA 06paTHMbIM.

KpaTkoe omnucaHHe KaK/I0ro TeCcTa U MUCTOpUYecKasl CIpaBKa O ero pa3paboTke
NpUBeJEeHbl HUXKE.

OnpocHuk 6-1IS (41)

6-1S cocTouT U3 3anoMHUHaHUA 3 PaCIPOCTPaHEHHBIX IPeIMETOB (HapuMep, s16J10-
KO, CTOJI, MOHETA) ¥ OpHeHTalluU B HACTOSALLEM BpeMeHHU 0 3 MyHKTaM (ZieHb HeJlesH,
Mecsl, rox). Kax bl npaBUAbHBINA OTBET NPUHOCUT 1 6aj U3 6 6as10B. BpeMs npo-
BeJleHHd COCTaBJ/sAeT 1 MMHYTY, He YYMTBIBAsA 33/leP>KKHU Ha 3allOMUHaHKe NalHeHTOM
npeJMeTOB.

6-1S 6611 ony6sinkoBaH B 2002 rofy ¢ Lesbl0 6bICTPOTO CKPUHUHTA KOTHUTUBHbBIX
HapylleHUH C «IpUeMJIeMON YYBCTBUTENbHOCTBIO U CHIelMPUIHOCTBIO» JJIs MaljieH-
TOB Cc gfeMeHuuei u JICK/.

WHcTpyMeHT 6bL1 pa3paboTaH Ha BblOOpKe U3 344 repuaTpUYeCKUX NALUEHTOB,
a 3aTeM ero 3¢p¢$eKTUBHOCTb NOATBEPAU/IN NPHU UCNOJb30BaHUU B KoropTe 651 na-
LIMEeHTOB LleHTpa 60/1e3HU AnblreliMepa. [epyaTpuyeckuil NCUXUATP UJIU HEBPOJIOT
cHavasa guarHoctupoBaau JICK/ u feMeHLHUIO Y UCOBITyeMBIX, 3aTeM HCIBbITyeMble
o6cnefoBanuch npu nomouu 6-1S 1 MMSE. Mcnoab3ys nokasaTtesib oTce4eHUs B 3
6aJ/11a UJIM MeHbllle, YyBCTBUTEJBbHOCTb U CIELIUPUIHOCTD 6-1S /15 AeMeHIUU cocTa-
BuJa 88,7% u 88,0% cooTBeTcTBEHHO, B TO BpeMsa kak MMSE c¢ ucnosib3oBaHueM 1mo-
KasareJis oTcedeHus 23 faau 3HaueHus 95,2% u 86,7% coOTBeTCTBEHHO B BhIGOPKE.
[Ipu KpUTepUHU OTCeueHUs 4 6asjia UK MeHblle, 6-1S npoeMoHCTpUPOBa YyBCTBU-
TeJIbHOCTb U cnenubudHoctsb Aus JICK/ 74,2% u 80,2% cooTBeTCTBEHHO, 5 6aJljioB
uau MmeHee - 97,7% u 49,2% cooTBEeTCTBEHHO.

OnpocHuk 8-IS (42)

8-IS ucnosb3yeT 3annoMHUHaHUE 3 MPOCTHIX CJIOB (HapuMep, BeJOCUIIE]], KPACHBIH,
c4acThbe) U 5 TeCTOB Ha BHUMaHMeE/CYET; OAWH 6a/I/1 32 KaXK/AbIi IPaBUJIbHBINA OTBET C
MaKCUMyMOM B 8 6a/1710B. BpeMs BbINo/IHEHNS <2 MUHYTHI.

8-1S 6b11 ony6iMKoBaH B 2011 rofy c 1e/ibl0 OBICTPOrO0 CKPUHHWHTA JIEeMEHIIUU B
NPUEMHOM OT/IeJIEHUHU C UCN0Jb30BaHUEM 8 TeCTOB, KOTOpbIe BKJIO4eHbl B MMSE. UH-
CTPYMeHT GbL1T pa3paboTaH B KoropTe M3 188 moXWIbIx MarueHTOB repuaTpuIecKon
KJUHUKU. [lo mpoxoxaeHus 8-1S, marueHThI oneHuBasiuch mo MMSE (MakcumywMm - 30
6asu1oB). Te, kTo Habpas MeHee 24 wiau 20 6aJjioB, B 3aBUCUMOCTH OT YPOBHS 06pa-
30BAaHHOCTH, ObLJIIM HaNpaBJIeHbl K HEBPOJIOTY /IS [jeJIeHAalpaBJeHHOI0 OCMOTpa Ha
Hasnuue JeMeHIuU. [locsie aBTOpbI ObLT NPOU3BENEH PACUET YYBCTBUTEJIBbHOCTH U
cnenuduIHOCTH Beero iniib 8 TecToB u3 MMSE 1151 BBISIBJIEHUS IeMEHLIUH.
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[Ipu oneHKe <6 6aJJIOB YYBCTBUTENBHOCTDh U CHELUPUUHOCTD JJIsI JIeMEHIIUU CO-
craBuia 94,9% u 59,1% cooTBEeTCTBEHHO; 3TH 3HAaYE€HMsI USMEHUJIHUCH 10 85,9% u

78,2%, COOTBETCTBEHHO, PU OIleHKe <5 GasyioB. ABTOpBI BBICTYNAIOT 3a GoJiee
HU3KHe KPUTEPUH OTCeYeHUs B onpocHuKe 8-S aist sitofel ¢ 60jiee HU3KUM YPOBHEM
06pa3oBaHUSL.

OnpocHuk 6-CIT (43)

6-CIT BkJitoyaeT 3-3/IeMEeHTHYI0 BpeMeHHYI0 OpUeHTaluo (roj, Mecsl, BpeMs B
npefesax 1yaca), 5 cJ10B, COOTBETCTBYIOIIMX aZpecy A 3annoMuHaHus ([xoH, bpayH,
42, Yact-ctput, begdopa) u gBa TecTa Ha BHUMaHUe (CUUTATh B 0OpaTHOM MoOpsjKe
oT 20 10 1, mepeyUcJUTh MecsLbl B 06paTHOM NopsiAKe). 3a KaX /bl HellpaBUJIbHbIN
oTBeT JlaeTca 1 6aJiJ, reHepal My B3BellleHHOH OLleHKH B KOHIle TecTa UCIO0Jb3yeTCs
crielMaJbHbIN aAropuTM. BpeMa nposeseHnsa 1-2 MUHYTBL

6-CIT 6b11 pa3paboTaH B 1999 roay A/1s1 «MCII0JIb30BaHUS B KaueCTBe UHCTPYMEH-
Ta CKpUHUHIa» B IePBUYHON MeJULIMHCKON oMoliu. UHCTpyMeHT ObL1 NPOTECTUPO-
BaH B cpaBHeHUU ¢ MMSE B BriGopke K3 287 repuaTpruyecKux NanydeHTOB U3 AHIJIUU:
135 HeJleMeHTUPOBAHHbBIX NAallUEHTOB KOHTPOJbHOU rpynnsl U 152 manueHTOB, KO-
TOPBbIM OB/ IOCTaBJIEH [Tpe/iBapUTe/bHbIN JUarHo3 JeMeH MU (Kak B IPUEMHOM OT-
JleJIeHUH, TaK U B CllelluaJIu3MpPOBaHHbIX KJIMHUKAX). Bce ucnbiTyemble npouiu 6-CIT
u MMSE. Brlio 06HapyxeHo, 4To pe3yabTaThl 6-CIT cunbHo koppenupytoT ¢ MMSE
(r*=-0,911). KpoMme Toro, npu onieHKe 26 6a10B, 6-CIT nposeMOHCTUPOBAJ YYBCTBU-
TeJIbHOCTb U crielfuPUUYHOCTb AJs AeMeHIUU 92,1% u 95,6% COOTBETCTBEHHO, B TO
BpeMda kak MMSE neMmoHcTpupyeT 3HadyeHus 78,6% u 100,0% cooTBeTCTBEHHO IIpU
KpPUTEPUH OTCe4YKH 23 Gaslja uiv MeHee.

OnpocHuk S-16

S-16 BKJIOYaeT B cebsl 8 TECTOB MPOCTPAHCTBEHHO-BPEMEHHON OpHWEeHTaluH, 3 He-
Me/JIEHHOU peakyH (T.e. HEMe/IJIeHHOEe IOBTOpPeHHE 3 MyHKTOB), 2 TECTA HA OCTPOEHHE
M POBBIX PsAZIOB U 3 TeCTa Ha 3alIOMUHAHKE PeAMETOB, MAaKCUMyM 16 6asl/ioB 3a TECT.

AHIJI0513bIYHAS BEPCUS TECTA U PYKOBO/ZCTBO MO0 9KCIIyaTal[My JOCTYIIHBI 10 afipe-
cy http://hospitalelderlifeprogram.org. B nusoTHo rpynie, cpe/iHee BpeMs IpoBe/ie-
HUSI ONPOCa COCTAaBUJIO 2 MUHYTHI.

S-16 6b11 ony6siMKoBaH B 2011 roiy Kak aJibTepHAaTHBA HbIHEIIHUM KOTHUTUBHBIM
CKPUHHUHTAM, KOTODPbIE «HEJOCTAaTOYHO HCIOJb3YIOTCH, HEJOCTATOYHO YYBCTBU-
TEJIbHBI WJIK MOTYT GbITh OrPpaHUYEHbl 3aKOHAaMHU 00 aBTOPCKUX MpaBax». OMPOCHUK
ObLJ1 pa3pabaThIBaJICS IPU UCCJIEL0BAaHNU 774 repuaTpuieCKUX MalluEHTOB, KOTOPbIE
ObLIM HEJJAaBHO T'OCIIUTAJM3UPOBAHb], a 3aTEM MOATBEPXKAEeHbl JaHHbIMU 709 ucnbl-
TYMBIX, KOTOpPble ObLIM CJIy4alHO OTOOpPaHbI U3 60JIBLUION HAMOHAJBbHON BBIOOPKHU.
JkcnepTHas naHesb DSM ucnosib30Baach KIMHULUCTAMU AJIsI TOATBEPKAEHUS JiUa-
rHo3a JeMeHnus. 3o PpeKTUBHOCTD S-16 cpaBHUBAJICS HenocpeacTBeHHO ¢ MMSE. /IBa
WHCTPYMEHTa XOPOIIO KOpPEeJUpoBaId Mexay co6oi mpu r? = 0,94. lpu GanibHOH
oneHke <13 6a/110B S-16 TpoJIeMOHCTPUPOBAJ YyBCTBUTEABHOCTh 99% u cnenudud-
HocTb 70% ans1 JeMeHIMH. YyBCTBUTENBHOCTD U cienpudHoCcTb MMSE mpu oTceuke
Ha <23 6as1a coctaBsiv 87% u 89% coOTBETCTBEHHO.

OnpocHuk 5-IRF
5-IRF cocTouT 5 MyHKTOB, COOTBETCTBYWILUX aJipecy JJis 3anoMuHaHus (/[KoH,
BpayH, 42, MapkeT-cTpuT, YUKaro) ¥ OJHOMUHYTHOTO 6eTJIOro NepedyrcaeHus HauMe-
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HOBaHUM )KUBOTHBIX (T.e. IaLlUEHTY HEOOXOJUMO Ha3BaTh KaK MOXKHO 60JIbIlle Pa3HbIX
»KUBOTHBIX 32 1 MUHYTY). O1leHKa BBIHOCUTCS NMyTeM Io/cYeTa KOJUYeCTBA OLIMOOK
B MIOBTOPEHHUHU afipeca U KOJUYECTBA )XUBOTHBIX [10 UMEHH; 23 OIIKUGOK B aZipece WU
<8 Ha3BaHHBIX >KUBOTHBIX KOPPEJUPYIOT C HATUYUEM JieMeHLIUU. BpeMsi BbINoIHEHUS
TecTa MeHee 2 MUHYT.

WHcTpyMeHT 6611 pa3paboTtaHd B 2005 roay A/ CKpUHUHTA JleMEeHLUU Y MalueH-
TOB C Ka/106aMU Ha NaMATb. ABTOPbI PeTPOCIEKTUBHO NPOAHATM3UPOBaIH 2 KOTOPThI
repuaTpuyecKux nanueHToB. [lepBad koropra coctosa U3 97 nNanMeHTOB C YCTaHOB-
JIEHHbIM JIMarHO30M JleMeHLUs (AUarHOCTHPOBAHBI C UCIOJb30BaHMEM KPUTEPUEB
DSM), crioniocTaBJ/IeHHBIX CO 3J0POBOM KOHTPOJIbHOM rpynmno# 1: 1.

Btopas koroprta coctosizia u3 159 marnueHTOB C yCTaHOBJIEHHBIM JAUArH030M /Jie-
MeHIUs (JUarHOCTUPOBAHHBIX C UCI0JIb30BAaHUEM KJIUHUYECKUX KPUTEPUEB JlEMEH-
I[UM, BbI3BAHHOW 00JIe3HBI0 AJIbIireliMepa), CIONOCTABJEHHBIX CO 3JJ0POBOM KOH-
TpoJsibHOM rpynno# 1: 1.

UcnpiTyeMbIM OblJ IPOBEeJIEH TECT Ha BbISBJEHHE KOTHUTHUBHBIX HapylLIEeHHM.
KoropTel 6bLIM 00beMHEHBI AJs1 OOJiblIed cTaTUCTH4YecKOW cuibl. 5-IRF mpoge-
MOHCTPHPOBaJ YYBCTBUTENBHOCTb 79% U cienududHocTb 98% /i AeMEHLUH C UC-
[10JIb30BaHHEM Oa/IJIbHOM OLleHKH 23 OLIMOOK B TECTE C aApeCOM U <8 }KUBOTHBIX IPU
ObICTPOM IEepeYUCcIeHUH KUBOTHBIX. [Ipu ToM ke cnenuduyHocTu (98%), MMSE npo-
JleMOHCTPUPOBAJI YYBCTBUTENBHOCTb 53% K IeMEeHLIUH B 3TUX IPyIIIax.

Mini-Cog (46)

Mini-Cog cocToUuT U3 3-X TECTOB Ha KPAaTKOBPEMEHHYI0 NaMATb U 3aJlaHUSl pUCO-
BaHHUA YacoB. OAMH 6aJls1 NPUCYXKJAeTcoa 3a KaX/J0e NPaBUJIbHO BCHOMHEHHOE CJIOBO.
PucoBaHMue 4acoB cUMTaeTCd HOPMaJbHbIM, €CJAM 4Yacbl UMEIOT NMPaBUJIbHOE BpeMs,
dopMy U cTpyKTypy LudepobiaTa. 0 6a1/10B B TeCTe Ha 3allOMUHAaHUe HE3aBUCUMO OT
MPaBUJILHOCTU HAPUCOBAHHBIX YACOB U OlLleHKa B 1-2 6asyia B TeCTe Ha 3allOMHUHaHUe C
aHOMaJIbHO HapUCOBaHHBIMU YacaMU KOppeJIMpyeT C HAJIMYUEM JleMeHLUU.

B akcnepuMeHTa/JIbHOM MCC/Ie[,0BAaHUM NALMeHTaM 6e3 JieMeHIIMY N0OHaL001J10Ch
B CpeiHeM 2,5 MUHYTHI /1/14 3aBeplIeHNs TeCTa, B TO BpeMs KaK y NallUeHTOB C JleMeH-
LMel BbINOJIHEHMe 3a/jlaHUH 3aH:AI0 3,7 MUHYTHI.

Mini-Cog 6511 ony6siikoBaH B 2000 roay Kak «TecT, pa3/ie/IsIl0IUN Ha JeMeHTH-
POBaHHBIX U He-ZleMeHTHPOBAHHBIX JIMYHOCTEN»B MHOTOTPaHHOM, repuaTpu4yecKon
061HOCTU. MHCTPYyMeHT Obl1 pa3paboTaH Ha 6a3e MYJbTHUKYJbTYPHONH MHOTOSI3bIY-
HOM BBIOOPKH U3 249 MOXKUJIBIX JIIOJeH, KOTOPbIM BIlepBble YCTAaHOBJIEH IMArHos3 Jie-
MeHIIMs JIM60 ero oOTCyTCTBUE APYTUMHU MeTO/,AMHU OLIeHKHU.

[lo pesysbTaTaM uccaefoBaTeaeld, 4yBCTBUTENbHOCTL Mini-Cog (99%) u crenu-
duuHocThb (93%) K feMeHLMU ObL1HU Bhlille, 4eM MMSE (91% u 92% cooTBeTCTBEHHO).

Bo Bpems noucka B 6aze PubMed, 6bl1 BbIsIBJIEHBI [jBa MCCe[0BaHMsA, NOCBS-
LmeHHble u3dydyeHuo Mini-Cog B nepronepayioHHOM Nepuoge. llenbro nccnesoBaHus
[IepBOro ObLJIO ONpeAeUTh NpeJonepalMoHHble GpaKTOPbl PUCKA PAa3BUTHA MOC/E0-
MepallMOHHOTO JeJUpPHUA Y MOKUJIBIX IALIUEHTOB, KOTOPble TPEOYIOT 06BEMHOI0 XU-
pypru4yeckoro BMellaTe/bCTBa. B McciejoBaHUM NPUHSAAM ydyacTue 144 manueHTa,
ny 64 (44%) pasBujca nocjeolepallUOHHbIN Jeaupuil. UccneapBaTeny NOMy4UId
HCXOJHble KOTHUTHBHble U QYHKIMOHAJbHbIE YPOBHU Y NMALMEHTOB [0 ONepalMu.
Mini-Cog 6bLJ1 MCNO/Ib30BaH /11 CKPUHUHTA paHee CyleCTBOBABIINX KOTHUTHUBHBIX
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HapyIlleHUH, U aBTOPbl 0OHAPYXKUJIH, YTO 3TOT PaKTOP ObLI CAMbIM HaJ|€XKHBIM IIpe-
JHUKTOPOM I0CJIe0NepaMoOHHOr0 Aeaupus (4).

llesibl0 BTOPOro HCCIE0BaHUS ObLIO BBISBUTH IpeJolepalMuOHHbIe TPUITEPHI,
CBSI3aHHbIE CO CMEPTHOCTBIO BTEUEHHUH IOJIYTo/[a MOC/Ie CEPbe3HbIX ONEepPanui y mo-
YKUJIBIX JtoJled. B uccienoBanuu yyactBoBaau 110 mauueHToB, U 6-Mecss4Hasg CMepT-
HOCTb cocTaBuia 15% (16). Mini-Cog ucnoJib30Bascs AJisi IpeionepalioOHHOHN OlleH-
K{ KOTHUTUBHOHN QYHKI[UH; UCCJIeIOBATEU TPOJAEMOHCTPHUPOBAJIH, YTO aHOMAJIbHbIE
KOTHUTHUBHbBIE OI[eHKH JOCTOBEPHO CBSI3aHbl C 6-MeCAYHOH IOCJeonepanoHHON
CMEPTHOCTbI0(47).

OnpocHuk RCS (Rapid Cognitive Screen)

OnpocHUK BKJ0O4YaeT B cebs1 1 TecT Ha KpaTKOBpeMeHHY0 NaMATb (HasblBaHHE
NPOCTBIX IPeAMETOB), TECT C PUCOBaHKWEM YacOB, OIMH TeCT rHo3uca. MakcuMasbHas
olneHKa 3a TecT 10 6a/1/10B, U3 KOTOPBIX: 10 5 6aJIJIOB 3a TeCT C Ha3bIBaHUEM IIpeJiMe-
TOB; 2 6a/1a 32 BepHO HapucoBaHbIX Nudep6aT U 0603HaUeHUs, 2 6asljia 3a BEpHO
BbICTaBJIeHHOe BpeMs (Hanpumep, 11:20); 1 6an 3a rHOoCTUYeCKUH TecT. PazpaboTaH-
HbI HcceoBaTe/bcKod rpynnoii B 2015 roay Ha 6a3e repuaTpuieckux (Koropta
702 nauueHTa) ¥ IcUxuaTpuyeckux (koropta 168 nauueHToB) 1ieHTpoB B CeHT Jlyuce,
TeCT U3Haya/IbHO NIpe/iHa3HayasCs AJis 6bICTPOro BblIIBJEHHNs ALIMEHTOB C JleMeHIIU-
ell cpeiu repuaTpu4ecKkoro coobuiecTsa. PekoMeH/j0BaHHas1 OTCeYKa COCTABJAET <5
6aJLJ10B AJig leMeHIMU U <7 6asioB s JICK/] ¢ 4yBCTBUTENBHOCTDIO U cClleliuPUYHO-
cTbio Aus aemeHIMU 89% u 94% cootBeTcTBeHHO; A JICK - 92% u 98% cooTBeT-
CTBEHHO. /l/1s1 ;IeMeHIIUM B 3TOM >Ke rpylllle YyBCTBUTENbHOCTb U CIelUPUUHOCTD 110
AaHHbIM MMSE coctaBuau 89% 1 90% cooTBeTCTBEHHO.

[Ipu aHanu3e npeAonepaloHHOro ucnosib3oBaHus RCS B paboTe 13 6a3nl PubMed,
cpeay 323 malMeHTOB NIPH UCN0JIb30BaHUU OTCEUYKH B <4 6aJ11a, YyBCTBUTEJIBHOCTb U
cneuuGUIHOCTD U1 AeMeHL MU cocTaBuau 84.62% 1 91.14% cooTBeTcTBEHHO (49).

HarnsaHo ocHOBHbIe JJaHHbIe [10 TEXHWKAM M UHCTPYMeHTaM U3JI0)KeHbl B Ta6.1. 1.

O6cyxaeHue. llesnpo JaHHOTO 0630pa OblIO MPOJEMOHCTPUPOBATH NpaKTHYe-
CKHe WUHCTPYMEHTbl CKPUHWHIA KOTHUTUBHBIX HapylleHHWH, KOTOpble MOXXHO OblJI0
Obl MCNOJIb30BATH /1151 BbISIBJEHHUS NpeoNepalluOHHbIX KOTHUTUBHBIX PacCTPONCTB
B KJINHHWYEeCKUX YCI0BUsAX. B Xozie 3TOro 0630opa Mbl 06HApyXHUJKU 7 HHCTPYMEHTOB
CKPUHUHTIA, OLJeHKY KOTOPbIMH MOXKHO NPOX3BECTH 3a 4 MMHYTHI U MeHbllle. Kosiek-
THB aBTOPOB CYUTAET, YTO JII0OOH U3 3TUX UHCTPYMEHTOB MOXKET ObIThb HCII0Jb30BaH B
npeJjonepayoOHHOM IlepUo/ie C OTPaHUYEHUSAMHU 10 BpEMEHH.

HecMoTpsi Ha OZMHAKOBYI0 IPOJO/HKUTENbHOCTb BbIIIOJHEHUS, TECThl pas3Jnya-
JINCb 10 CBOEH CIIOCOOHOCTH BBIAB/IATh KOTHUTUBHbBIE HAapyLleHUs. JIydIIMMu UHCTPY-
MeHTaMHU JJisl CKpUHUHTAa MOXHO CYUTATh S-16 ¥ Mini-Cog, Kax/Jblil ¢ 4YBCTBUTEJIb-
HOCTBIO 99% K JeMeHI MU B COOTBETCTBYIOIIUX Ipynnax HacejeHud. Mini-Cog umeer
60Jiee BBICOKYIO crieliupUIHOCTb (93%) K AeMeHIUM MO cpaBHeHHIO ¢ S-16 (70%);
oJlHaKo 1o cpaBHeHHI0 ¢ RCS, KOTOpBIN TakKKe MCI0JIb30BaJIC B IepHONepaTUBHBIX
YCJIOBHUSIX, pa3HULA B cnelluGUIHOCTU He CTOJIb cyuecTBeHHA (93% s Mini-Cog u
94% pna RCS). Tem He MeHee, Mbl XOTUM NTOAYEPKHYTb, YTO NPSAMOe CPAaBHEHUE YyB-
CTBUTEJIbHOCTHU U CNIeiUGUYHOCTH MeXJy HHCTPyMeHTaMU OTPaHUYUBaeTCsl pa3Hoo-
6pasueM MeTO/0JI0TMH CpeJlu PAaCCMOTPEHHBIX UCCIeJOBaHUH.

CnenyeT OTMETHTB, 4YTO TOJBbKO 3STUMHU UHCTPYMEHTAMH HEBO3MOKHO YCTAaHOBUTh
Juar"os gemeHnuu uau JICK/] (kak v nocieonepanyoHHOr0 JeJMpHUs); UX UCTI0JIb30-
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BaHHE BO3MOXHO JIMIIb B Ka4eCTBe CKpUHUHTA. COOTBETCTBEHHO, OBIJIO ObI I1€JIECO0-
O6pa3HO 0O6CYAUTD MOJIOXKUTENbHBIN Pe3yJIbTaT CKPpUHUHTA C TAIIUEHTOM U €Tr0 CeEMbeH,
YTOOBI 06ECIeYnTh HallpaBJeHHe K Bpady NepBUYHOMN MOMOILIH, HEBPOJIOTY HJIH IICHU-
XUATPYy AJis AaJbHEHIIeld OlleHKH KOTHUTUBHOU QYHKIIMU 10 WUJIU MOCJIe ONeparyuu.
KpoMe Toro, eciiy CKpUHUHT NOJIOKUTENbHBIH, pe/ocTaBleHre JaHHOU uH$opMa-
L[UH [JIJIS1 XUPYPrOB, aHECTE3UOJIOTOB, Me/ICECTEP MOXKET CYLeCTBEHHO U3MEHHUTh CTpa-
TErvio MepuoNepanuoHHOr0 BeJleHUs U, KaK CJIe[CTBHe, CHU3UTh PUCK BO3SHUKHOBe-
HUS [TOCI€0NIePAI[MOHHOTO JeTUPHs.

CTOUT OTMETHUTH NMPUBECTU ACHEKTHI, KOTOpPble MOTYT OTPAaHUYUTh NPUMEHEHUE
JlaHHOT0 0630pa B MPAaKTUKYy YyUTaTesJeM. Bo-nepBbIX, JIUIIb [Ba U3 MPUBEJEHHBIX B
0630pe TectoB (RCS u Mini-Cog) paspabaTbIBajKCh C YYETOM UCIOJb30BaHUS B TepU-
ONepaTUBHBIX YCJIOBUSX. BoJiee Toro, Kb IBa TeCTa, YKa3aHHbIE BBIIIE, UCIOJIb30-
BaJIMCh B NMpPeAOTNEePANMOHHON OlleHKE KOTHUTHBHbBIX PACCTPOMCTB y MallMeHTOB JJIf
cTpaTUQUKAIMKA PUCKA PAa3BUTHSA MOCAEONEPAMOHHOTO JeJUPHs; B KAXKJ0M U3 HUC-
cJIeTOBaHUH aBTOPHI YKA3bIBAIOT 0 HEOOXOAUMOCTH 00JIee IeTATbHOTO PACCMOTPEHUSA
MeToza. BaXkKHO MOMHUTB, UYTO XUPYpPrUdecKre NallueHThl UMEIT YHUKAJIbHbBIA HA00p
TPUTTEPOB, KOTOPbIE BJIUSAIOT HA UX COCTOSTHHE KOTHUTUBHOU QYHKIIMU Iepe/ onepa-
UeH, TaKue KaK 00JIb M XKUTAIlMs, a TakKe ¢papMaKoJioruieckoe obecriedeHue s
60pbOBI C HUMU. [IJ11 HEe-XUPYPrudecKUx NarydeHTOB UX HAJIMUMe HeXapaKTepHO.

Emé ofHUM BO3MOXXHBIM OTPaHUYEHUEM JIJIsl IPUMEHEHUS JJAHHOT'0 0630pa sSBJIS-
I0TCS ;OCTATOYHO CTPOTHEe KPUTEPHUH BKJIIOYEHHUS U UCKJIIOYeHUs cTaTeid. Hamu 6b11u
O0TOOpPaHBI T€ TECThI, KOTOPbIE MO3BOJISIOT UCCAE0BATENI0 IPOBECTU OLIEHKY KOTHHU-
TUBHOU QYHKLIMU MeHee YeM 3a 4 MUHYTHI; T.e., B 0630pe npe/iCTaBJIeHbl CaMble KpaT-
KHe U mpocThle TecTbl. KoMaHAa aBTOPOB o6paljaeT BHUMaHHe YUTATeNSA HA TO, YTO
CYLeCTBYIOT U 60Jiee IJIMHHBIE 110 BBITTOJIHEHUIO TECThI, KOTOPbIe, BO3MOXKHO, PEIIO0-
YUTAKTCA KIUHUIUCTAMH B YCIOBUSAX OTCYTCTBUS BpeMeHHOro ¢pakTopa. Cpeau HUX
BHUMaHMUs 3acayxuBaeT Montreal Cognitive Assessment Test (MoCA test), ucciegona-
HHUS 110 MPUMEHEHHI0 KOTOPOTO0 B IPe/[0NepariiOHHOM MEPUO/E TPOIOIKATCA.

Takxe K OrpaHUYEHUSAM B IPUMEHEHUHU CTOUT OTHECTH OTOOP TECTOB, COMOCTABU-
MbIx ¢ MMSE. MMSE Ha coBpeMeHHOM 3Tale UMeeT 6oJiee UCTOPHUYECKOe 3HAYEHHE,
TeM He MEHEee PACIpOCTPaHEH B JIMTEPATYPE; HAMU OH ObLJI B3ST KaK OTIIPABHAsA TOYKA
B CTpaTeruy NepuonepanioHHON OIeHKHU KOTHUTUBHBIX PaCCTPOUCTB.

BbiBoAbI. Ko/JIEKTUB aBTOPOB HAJIEETCs, YTO JAAaHHBINA 0630p CTAaHET KPAEeyroJib-
HbIM KaMHeM JJis BBeJIeHUs B NIOBCEJHEBHYIO MPAKTUKY CKPUHUHTA KOTHUTHUBHBIX
OYHKUMH Yy MOXUJIBIX MAIl[MEHTOB, KOTOPBIM NMPEACTOAT 06bEMHBIE XUPYyPrUYecKUe
BMellaTebCTBA. TOJIbKO MOC/IE OnpeiesieHUsS UCXOAHOT0 YPOBHS JaHHBIX TApaMeTpPOB
MOXXHO TPEJNOJOKUTDb BJAUSHUE aHECTE3UOJOTUYECKOT0 TTOCOOHS Ha KOTHUTUBHYIO
JYHKLMIO, a TaKXKe CTPOUTh PAMOTHYIO CTPATETHIO M0 MpeJOTBpAIlleHUI0 eé Hapy-
nieHUH. JlasbHele UCCae,0BAaHUA UMEHHO Ha TEPPUTOPUH YKPaUHBI KPUTHUYECKHU
BaXKHBbI JIJ151 OLleHKH 3P PEeKTUBHOCTH HCII0JIb30BAHUS CKPUHUHTOBBIX HHCTPYMEHTOB
BBISIBJIEHUS] KOTHUTUBHBIX HAPYLIEHUH B CTpPAaTUPUKALIMY PUCKA PA3BUTHUS IOCJIEOTIe-
PaLlMOHHOTO JIeJTUPUS.
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ABTOPAM

TO AUTHORS

NPABUNIA NIATOTOBKU CTATEW A0 XKXYPHANY «KJIIHIYHA
AHECTE3I0N10r4 TAIHTEHCUBHA TEPANIA»

1. Y xypHaui «KniHiuHa aHecTesioJ0Tisl Ta iIHTeHCHBHA Tepanisf» Ny6/iKy0TbCs TeOpeTHy-
Hi ¥ OrVISJI0Bi CTATTi, IKi BiA06paXKar0Th BAXKJIUBI JOCATHEHHS HAYKH, MiZICYMKHU 3aBeplie-
HUX OpPUTiHaJIBHUX KJIHIYHUX | eKClepUMeHTaJbHUX JOCJIiJKeHb, OCHOBHI pe3y/bTaTH
JUcepTaliliHUX po6IT 3 MeAUIMHY, a TAKOXK MaTepia/iu MeMopiaJlbHOTO XapaKTepy.

2. Jlo po3risay NpuHMaroThCcs pobJeMHi cTaTTi 3araJlbHUM 06¢AroM 0 10 cTopiHOK,
oA - 710 15 cTopiHOK, opUriHa/bHi JociaKkeHHs U iHIIi BUAM ctatel — 10 10 cTopiHOK,
KOPOTKI NOBiIOMJIEHHH — 10 2-3 CTOPIHOK.

3. He npuiiMaroTbcsl cTaTTi, sIKi Bxke 6yJ1M HaAPYKOBaHi B iHIINX BUAAHHSX 260 3apoI1o-
HOBaHi 10 my6Jikanii KiJIbKOM BUZJaHHSIM BOJIHOYAC, @ TAKOXK PO6OTH, fIKi 32 CBOEIO CyTHiC-
TIO € IEPepPOOKOI0 OMy6JIiIKOBAHUX paHillle CTaTel i He MiCTATh HOBOIO HAYKOBOI'0 MaTepi-
asly a6o HOBOT'0 HAYyKOBOT'O OCMHUCJIEHHS BXKeE BiJoMOT0 MaTepiasny.

4.Y xypHaJi IpyKylOTbCsl MaTepiaju 3a TAKUMU pyOpHUKaMU:

1) opuriHanbHi AOCaiKEHHS;

2) npo6JsieMu aHecTe3ioJ10Tii Ta iIHTEeHCUBHOI Tepartii;

3) kJaiHiYHI BUNAJKY;

4) ekcliepyuMeHTa/IbHA aHecTe3ioJoris;

5) ornsapy;

6) marepianu 3'{3/1iB, KOHTpeciB, KOHpepeHIiH;

7) npo6JjieMu MeJUYHOI OCBITH, NMiATOTOBKU Ta MePEMNirOTOBKU Ka/|piB;
8) 1oBinei.

5. CtaTTa HaJCUJIAETHCS [I0 peflaklii y JBOX NpUMipHUKaX, MiANMCAaHUX yciMa aBTOpa-
Mu. CBOIMU MiZNKMcaMu aBTOPU rapaHTYIOTh, 110 CTATTIO HAllMCAHO 3 JOTPHUMaHHAM Ipa-
BUWJI NiAATOTOBKHU cTaTel A0 XypHany «KiiHidyHa aHecTe3ioJorisa Ta iHTeHCMBHA Tepamisay,
eKCIepUMeHTAJbHI Ta KJIiHIYHI JocaikeHHs 6y BUKOHAHI BiZITOBiAHO /10 MiXKHApOAHUX
eTUYHHUX HOPM HAYKOBUX JOC/i/PKEHb, 2 TAKOX HAJlal0Th pejakliil npaBo Ha ny6Jiikaiiio
CTaTTIi y )KypHaJli, po3MillleHHs il Ta MaTepiaJsiB U040 Hel Ha caliTi xKypHay i B iHIIUX JKe-
pesnax. OkpeMo foAa€eThbCcA MifMcaHa yciMa aBpTopaMu /Jlekyapanis o0 OpUTriHaIbHOCTI
TEKCTY CTaTTi (AUB. AojaTok Jo [IpaBu).

6. CTaTTi BITYM3HAHUX aBTOPIB CYNPOBOMXKYIOTbCA HAaNpPaBJeHHAM [0 pejakiii, 3aBi-
30BaHUM MiJIMCOM KepiBHUKA Ta eYaTKOI YCTAaHOBHY, Jie BUKOHAHO PO6OTY, a TAKOXK eKC-
MepTHUM BUCHOBKOM, 1110 Z103BOJISIE BiAKPUTY myo6.1iKaliito.

7. 5lk1o y cTaTTi BUKOPUCTAHO MaTepiasiy, sIKi € iHTeJeKTyaJbHOIO BJACHICTIO KiJIbKOX
opraHisaui, ki paHiuie He ny6J/iKyBa/vcs, aBTOP Ma€ oJlep>KaTH A03BiJ Ha ix ny6Jiikanio
KO0>KHOI 3 X OpTaHi3aliil i HaziciaTyu Horo pa3oM 3i cTaTTelo.
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8. TekcT JpyKy€eTbCA Yepe3 NMiBTOpa iHTepBaJsa Ha CTaHJAPTHOMY MALIMHONMCHOMY ap-
Kywi (MpUHA MOJIB: JIBOTO, BEPXHBOTO Ta HIXKHBLOTO M0 2 CM, mpaBoro - 1 c¢M) mpud-
ToM Times New Roman (Cyr) po3mipom 14 nyHkTiB. CTOpiHKa TEKCTy NOBMHHA MiCTUTH He
6inbie 30 psAAKiB.

9. MoBa cTaTel — yKpaiHCbKa /151 BITYM3HSIHUX aBTOPIB, pocificbKka i aHIIiHChbKa — A1
aBTOpIB 3 IHIIKX KpaiH.

10. MaTepias cTaTTi Ma€ 6yTH BUKJIAAEHO 33 TAKOIO CXEMOIO:

1) ingekc YIK;

2) ininianu Ta npisBuile aBTopa (aBTOpiB);

3) Ha3Ba CcTaTTi;

4) moBHa Ha3Ba yCTAHOBH (YCTAHOB), /e BAKOHAHO po6OTY, MicTO, KpaiHa;

5) mocTraHoBKa NpoGJeMH Y 3arajJibHOMy BUI/AAI Ta ii 3B’s130K i3 BaXKJIMBHU-
MU HayKOBUMH Ta NPAKTUYHUMU 3aBJaHHIMU;

6) aHa/i3 oCTaHHIX JocaifkeHb 1 myOJsikauiif, B SKUX 3al04YaTKOBAaHO
pO3B’sI3aHHA JJaHOi IPO6JIeMHU i Ha SIKi CIUPAETHCS aBTOD;

7) BUAiZIEHHS He pPO3B’s3aHMX paHille 4YacTUH 3arajibHOI MNpOGJEeMH, SKUM
HNPUCBAYYETHCA CTATTH;

8) popmMystoBaHHS MeTH CTATTi (MOCTAaHOBKA 3aBAAaHHsA);

9) BHKJIQJ, OCHOBHOrO MaTepiasy [JOCJAiJpKeHHs 3 [OBHUM OOIDYHTYBaHHAM
OTPUMAHUX HAYKOBUX Pe3Y/IbTATIB;

10) BUCHOBKHM 3 JJAHOI'O JOCJi/IP)KeHHS i IepCIeKTUBY NMOAATbLUINX PO3PO6OK Y LIbOMY
HaInpsMi;

11) nitepaTypa;

12) nBa pe3ioMe - pociiicbkoto MoBoto o6¢csiroM 600-800 npykoBanux 3HakiB (0,45 cTo-
PiHKH) 1 aHIIiHcbKOIO 06¢csiroM a0 1200-1800 gpykoBaHux 3HakiB (1 cTopiHka) 3a
Takolo cxeMoto: ingekc YK, ininianu ta npizsuile aBTopa (aBTopiB), Ha3Ba CTATTi,
TEKCT pe3loMe, KJII04Y0Bi c/10Ba (He 6isblie m'ITH).

11. Pe3roMe Ma€ KOpOTKO NNOBTOPIOBATH CTPYKTYPY CTATTI, BK/IOYal04X BCTYII, METY Ta
3aBJlaHHs, METOJH, pe3yJIbTaTH, BUCHOBKH, KJIIOYO0BI cJoBa. IHiniasu Ta npissuine aBTopa
(aBTOpiB) MOZAIOTHCA y TpaHC/IiTepalii, Ha3Ba CTATTi — y nepekJsaZi Ha aHIiHCbKY. Kitro-
4yOBi c/10Ba ¥ iHIII TEPMiHM CTATTi MalOTh BiJIIOBiAATH 3araJbHONPUUHATUM MeJUYHUM
TepMiHaM, HaBeJleHUM y CJIOBHUKax. He cJil BAKOpHUCTOBYBATH CJIEHT | CKOPOYEHHH, AKi He
€ 3ara/IbHOBXXHBaHUMHU.

12.Y craTTax ciifi BUKOpUCTOBYBaTU MidkHapoAHy cucteMy oguHHULb Cl.

13. Pucynku (He 6inbue ABOX) i MiANKUCH A0 HUX BUKOHYIOTh okpeMo. Ha 3BopoTHOMY
60111 KOXKHOT'0 PUCYHKA MPOCTHUM OJIiBLIEM CJIiJ] yKa3aTH KOro HOMep i Ha3By CTATTi, a B pasi
HeoO6XiZJHOCTi MO3HAYUTH BepX 1 HU3.

14. Tabsuui (He 6isbLIE TPHOX) CJiJA APYKYBaTH HA OKPEMUX CTOPiHKAX, BOHU MOBUHHI
MaTH HyMepalilo Ta Ha3By. Ha moJisix pyKonucy Heo6xiJHO BKa3aTH Miclie po3MilleHHs pu-
CYHKIB i Tabunub. [HpopMalis, HaBeJeHa B TabMLAX | HA pUCYHKaX, He TIOBUHHA Ay6JII0-
BaTHUCH.

15. Cniucok JiiTepaTypHUX /iXKepeJsi NOBUHEH MiCTUTH INepestiK mpalb 3a OCTaHHi 5 pokiB
iimire B OKpeMUX BUNAiKax — 61kl paHHi my6.ikarii. B opurinanbHUX po60Tax UUTYIOTh
He 6isblie 15 mpxeped, B orsgax — Ao 30. Ha KoxxHy po60Ty B CHUCKY JiTepaTypy Mae 6yTH
MIOCUJIAaHHA B TeKCTi pykonucy. JlitepaTypa y CIMCKY PO3MILyeTbCA 3TiAHO 3 MOPALKOM
MOCUJIAHb Ha Hel y TEKCTi CTaTTi, fKi M0JJal0Th ¥ KBaJ[paTHUX JIy’KKax, a6o 3a andaBiToM.
A0 HaBOAATHCA POGOTH JIMIlIE OJHOTO aBTOPA, BOHU PO3MIILYIOThCS 32 XPOHOJIOTIYHUM
nopsiikoM. /lo CUCKY JiTepaTypHUX JKepeJsl He CJ1iJ, BKJIYaTH pobOoTH, SKi lie He HaJ-
pYKOBaHi.
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16. CnHCOK NOAAETHCA y ABOX NPUMIPHHUKAX AJIS1 KOXKHOTO €K3eMIJIsipa CTaTTi, AKi Apy-
KYIOTbCSI OKpeMO OAMH Bix ogHoro. [lepunii npuMipHUK 0POpMISETLCS BiJIOBIJHO 10
JCTY I'OCT 83G2:2G15. [lpyruii — MOBHICTIO MOBTOPIOE NMEPILNH, ajie JJATUHULEI0 33 HUX-
YyeHaBeJJeHUMH CXEMaMU.

JiA cTarei:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2GG5; 5 (129): 49-
53. IIpi3BuILa aBTOPIB Ta HAa3Ba )KYpPHaJIy 0/IAI0ThCS JJATUHUIEIO Y TpaHCaiTepalii, Ha3Ba
CTaTTi - y nepekJiazi Ha aHTJIIKCbKY.

Jns maTepiasiiB KoHpepeHLi:

Riabinina A.A., Usol'tseva N.V. Surface Tension and Lyotropic Mesomorphism in Systems
Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie kristally i nanomateri-
aly: sbornik statei VII Mezhdunarodnoi nauchnoi konferentsii (Lyotropic Liquid Crystals and
Nanomaterials: Proceedings of the Seventh International Conference), Ivanovo: Ivanovskii
Gos. Univ,, 2GG9, p. 73-75.

[Ipi3BuIIA aBTOPiB M0AIOTHCA Y TPaHCAiITepallil, Ha3Ba nparli - y nepekJsa/i Ha aHIVIi -
cbKy. [os10BHe B onucax KoHepeHLil - Ha3Ba KoHdepeHIil MOBOIO opuriHany (MoJaeThCs
y TpaHcaiTepalii, aKio HeMae ii aHIiCcbKOT Ha3BH), BUAJISIETHCS KYPCUBOM. Y 1y>KKaX Ha-
BOAUTLCS NepeK/IaJ, HA3BU Ha aHIVIiMcbKy. BuxiaHi faHi (Micne npoBeseHHs KoHepeHIi,
Miclle BUZJaHHS, PiK, CTOPiHKH) — aHIVIIHCHKOIO.

J1s1 MoHorpagii Ta iHIIUX KHIDKOK:

Nenashev M.F. Posledneepravitel’stvo SSSR [Last government of the USSR]. Moscow,
KromPubl,, 1993. 221 p.

[Ipi3BUILa aBTOPIB NOAAIOTHCA ¥ TPaHCIiTepalii, Ha3Ba KHMXXKU — KYPCUBOM y TPaHCJIi-
Tepauii 3 epek/aZ0oM Ha aHIJIIKCbKY y KBaZlpaTHUX Ay»Kax. Miclie BUZjlaHHS, pik BUJJaHHS,
3araJsibHa KiJIbKiCTh CTOPiHOK — aHIVIIICbKOI0, Ha3Ba BU/IABHUITBA — ¥ TPAHCAiTepaIiil.

3ayBaKy€MO: y CIIMCKY JIATUHHIEI0 NOTPIOHO BKAa3yBaTH BCiX aBTOPIB JiTEPATypHOrO
JhKepeJia, Ha sike nocusaeTechb. HasBy mxepesa (kypHaJi, KOHpepeHLisi, KHUIa) 3aBX/11 BU-
JIIAI0Th KYPCUBOM.

JloTprMaHHS 1IUX paBuJI 3a6e31e4UTb KOpeKTHe BiJJo6paykeHHSI LUTOBAHUX JpKepesl y
nepeBaXkHi# GinbIIoCcTi pedpepaTUBHUX HAYKOMETPHUYHUX 06a3 JAHHUX.

17. Ckopo4eHHs CIiB i CJIOBOCIONY4YeHb NMOAAIThCA BianoBizHo fo ACTY 3582-97 i
['OCT 7.12-93.

18. [lo cTaTTi Ha OKPEMOMY apKylli MOBOI OpPUTiHa/y ¥ aHIVIIHCbKOIO JOJAI0ThCS BifJj0-
MOCTi PO aBTOPIB, sIKi MiCTATb: BUeHe 3BaHHS, HAYKOBUH CTYIiHb, Npi3BUIlE, iM'a Ta 1O
6aTbKoBi (MOBHICTI0), MicIie po6OTH i ocaAy, AKy 06iliMae aBTOD, aAApecy AJ1s1 JUCTYBAaHHS,
HoMepH TesiedoHiB, GakciB Ta afpecy eJeKTPOHHOI HOLITH.

19. [lo aApyKoBaHUX MaTepia/iB, BAKOHAHUX i3 BUKOPHUCTAHHSM KOMIT' IOTEPHUX TEXHO-
JIoTil, 060B’SI3KOBO JI0AAI0THCS MaTepia/ikd KOMIT IOTEPHOT0 Habopy Ta rpadiku Ha AUCKeTI
(J1a3epHOMY AMCKY).

Tekct moxe 6yTu Takux popmaris: Word for Windows, RTF (Reach Text Format).

I'padiunuii maTepian ciif mojgaBaTu B okpeMmux ¢annax popmartiB XLS, TIFF, WMF
a6o CDR. PoszinbHa 3paTHICTD WITpUXOBUX opuriHaniiB (rpadiku, cxemu) ¢opmaris TIFF
noBuHHa 6yTH 3GG-6GG dpi B&W, HaniBToHOBUX (doTorpadii Ta in.) - 2GG-3GG dpi Gray
Scale (256 rpaganiii ciporo). lllupuna rpadiuHux opurinasnis - 5,5,11,51 17,5 cm.

20. CraTTi migpawTbcd HAYKOBOMY PeLeH3YBaHHIO, 32 pe3yJibTaTaMU SIKOTO YXBasllo-
€ThCS pillleHHs MPO JOUiIbHICTb my6Jikalii po6oTu. BiaxueHi craTTi He moBepTarOThCA i
MOBTOPHO He PO3IISAAAI0ThCS.
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3 MeTol MiABUIIEHHS BiJIIOBIJa/IbHOCTI pelleH3eHTa 3a peKOMeH/0BaHy Mpal mifj
CTaTTel0 BKa3ylTbCA MOro HAyKOBUH CTYIiHb, BY€He 3BaHH4, iHillia/lu Ta Npi3BUlle, 32 BU-
HSTKOM CTaTel, npejacraBieHux wieHamu HAH i Bijomuyux akagemiit Ykpainu.

21. Pepakuis 3au1iae 3a co6010 NpaBo peJaKIiiiHOI MPaBKU CTAaTeH, AKa He CIIOTBOPIOE
ix 3MicTy, a60 MOBEpPHEHHS CTATTi aBTOPY AJ1s1 BUIIPABJIEHHS BUsSIBJeHUX AedeKTiB. CTaTTi,
BiZjiclaHi aBTOpaM Ha BUIIpaBJIEHHS, CJAiJ, IOBEePHYTH A0 pefaKLil He ni3Hille HiX yepes
TpHU [ Hi Nicas ofepKaHHS.

22. JlaTolo HaAXOpKEHHH CTaTTi 10 )KypHaJly BBaXKAETbCA JleHb OTPUMaHHA peJlaKLi€lo
OCTaTOYHOTO BapiaHTa TEKCTY.

23. KopekTypu aBTOpaM He BUCUJIAIOThCS, MPOTE SIKIIO Iie He MopyLIye rpadika BUXOLY
YKypHaJ/ly, MOXKJIUBE HaJlaHHS NPENpPHUHTY, B IKOMY [JONyCTUMe BUIIPAaBJIEHHS JIUIIE MOMU-
JIOK Habopy i dakTaxy.

24. CtaTTi, 110 He BiANOBIAAIOTh LIUM IpaBUJIaM, He PO3MJIAAAIThHCS.

25. CrarTi gn1s my6aikanil HanpaB/asTH 3a agpecoro: Caxkuny /. C., Bys. Koctangi, 199,
KB. 6B, M. Ozeca, 65016.

26. KontaktHuii Tesiepon 063323BB53.

27. E-mail: aicjoumal@gmail.com

28. Calt aicjoumal.com.ua

PepakuiiiHa KoJieris

JopaTtok go [IpaBus niAroToBKU craTten
Jlo )KypHasy «KniniuHa aHecTe3iosoris
Ta iIHTeHCHUBHA Tepanisa»

LOEKNAPALLIA
LWOA0 OPUriHANbHOCTI TEKCTY HAYKOBOI CTATTi

fA(mu), (I.L.b. asmopa a6o asmopie - ykazylomucs 8ci agmopu Haykogoi cmammi),
Jleks1apyto(€emMo), o B CTATTi (HA38a HAYK080i cmammi) HasiBHUM € OpUTiHAJIbHUM TEKCT,
OTPUMaHUH y pe3y/bTaTi BJACHUX JOCAI[KeHb (KJAIHIYHHUX CIOCTEPeXeHb), 8idcymHI He-
KOpPEeKTHI UTYyBaHHS, 3all03UYeHHS IHIIOro TEeKCTY, BiioMocTi, nepefbadeHi cT. 32 Ta 69
3akoHy Ykpainu «IIpo Buly ocBiTy».

3asaBusA0(eMO), 10 Mosi(Hallla) HayKoBa po60Ta BUKOHAaHA CaMOCTIiMHO i B Hill He Mic-
TUTbCA €JIeMEHTIB IJIariary.

Yci 3an03W4YeHHS 3 JPYKOBaHUX Ta eJIEKTPOHHUX JpKepeJl, a TaKOX i3 3aXMIlleHuX pa-
Hillle HAYKOBUX PO6IT, KAHAUJATChKUX i JOKTOPCbKUX JAMCEPTAlid MAaKOTh BiJMOBiAHI MO-
CUJIAaHHS.

A(mu) o3Haitomenuii (i) 3 YuHHUM [lo/10KEHHSIM PO BUSABJIEHHS aKaJeMiuyHOro mnJia-
riaTy, 3riiHO 3 IKMUM HasIBHICTb IJIAriaTy € NiZiCTABOIO JJIs1 BIIMOBU NPUHHSATTS HAYKOBOI
CTaTTi A0 OoNy6JiKyBaHHSI B HAYKOBOMY >KypHaJii O/leCbKOro HalioHaJbHOT0 MeJUYHOI0
yHIBEpCHUTETY.

Jara Mignuc(u)
Ipumitku: 1. Y [Jexksapauii NoBUHHI 6YTH NiJNMCH BCiX aBTOPIB HAyKOBOI CTATTi, AKi
MaloTb 6yTH 3aCBifiueHi yCTaHOBOIO, /ie BOHU NPALI0I0Th.

2. fIK110 aBTOPH CTATTI € CHiBNpaLiBHUKAMU Pi3HUX YCTAHOB, TO JleKsapaLis TIOBUHHA
Oy TH 3 KOXKHOI YCTaHOBH.
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THE MANUAL OF ARTICLE STYLE FOR “CLINICALANESTHESIOLOGY
AND INTENSIVE CARE”JOURNAL

1. “Clinical Anesthesiology and Intensive Care” Journal publishes theoretical and review
articles, which cover important achievements of science, results of completed original
clinical and experimental researches, basic results of dissertations on medicine, and also
memorial materials.
2. Problem articles with total volume of up to 10 pages, reviews - up to 15 pages, original
and other types of articles - up to 10 pages, short reports — up to 2-3 pages are submitted.
3. Articles which have been already published in other editions or were submitted for
publication to some editions at the same time, as well as the works which are a remake of
the articles published before and do not contain new scientific material or new scientific
comprehension of already known material are not submitted.
4. The following materials are published in the Journal:
1) Original research
2) Actual problems of anesthesiology and intensive care
3) Cases from practice
4) Experimental anesthesiology
5) Reviews
6) Materials of congresses
7) Problems of medical education, training and retraining
8) Anniversaries

5. An article should be submitted to editorial in two copies, signed by all the authors.
By their signatures the authors guarantee that the article meets all the requirements
of the manual of the article style for “Clinical anesthesiology and intensive care” journal,
experimental and clinical researches have been executed according to the international
ethical norms of scientific researches, and also they give the publisher a right for publication
of the article in the Journal, placing it and its materials on the Journal’s site and in other
sources. Authors also submit a Declaration on originality of the text of the scientific article,
signed by all the authors (see Addition to the Manual of Article Style).

6. The text is printed with 1.5-spacing throughout the text on a standard paper (width of
fields: on the left, above and below by 2 cm, on the right - 1 cm) in Times New Roman (Cyr)
14 points. The page of the text should contain no more than 30 lines.

7. The language of the articles is Ukrainian for home authors, Russian and English for
foreign authors.

8. The material of the article should be placed in the following order:

1) UDC index;

2) initials and the last name of the author (authors);

3) title of the article;

4) a complete name of the establishment (establishments) where the work was done,
city, country;

5) statement of a problem in general and its connection with important scientific and
practical tasks;

6) analysis of the modern researches and publications in which the given problem was
initiated and which the author is guided by;

7) pointing out the parts of general problem which were not resolved before;

8) formulation of the aim of the article (raising a task);

9) statement of the basic material with complete substantiation of obtained scientific
results;
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10) conclusions from the given research and perspectives of subsequent works in this
direction;

11) references;

12) two abstracts - in Russian up to 600-800 printing letters (0.45 page) and in English
up to 1200-1800 printing letters (1 page) after the following scheme: UDC index,
initials and the last name of author (authors), title of the article, text of the abstract,
key words (no more than five).

9. The abstract in English (all abstracts) should shortly reproduce the structure of the
article, including introduction, purpose and task, methods, results, conclusions, key words.
Initials and the last name of author (authors) are given in transliteration, the title of the
article must be translated into English. The key words and other terms of the article should
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