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EFFICACY AND SAFETY OF THREE ALVEOLAR
RECRUITMENT MANOEUVRES AFTER OFF-PUMP
CORONARY ARTERY BYPASS GRAFTING

! Northern State Medical University. Arkhangelsk, Russian Federation,
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YK 616.132.2-089.843-06-085.816

E. B. ®or, B. B. Ky3bkos, K. M. I'aiinykos, JI. 5I. Breptaec, M. 10. Kupos

SOPEKTUBHOCTDH 1 BE3OITACHOCTD PA3JIMYHBIX BAPUAHTOB
MAHEBPA PEKPYTMEHTA AJIBBEOJI IITOCJIE AOPTOKOPOHAPHOI'O
HIYHTUPOBAHUS HA PABOTAIOILIEM CEPALIE

AkTyanbHocTb. HeoOX0MMOCTh NPOBEICHNUS MaHEBPa PEKPYTMEHTA alIbBEOJI
(MPA) nocnie xapauoxXupypruieckux BMELIATEeNbCTB TpeOyeT najipHeiero
HU3Y4EHHS.

Lleabl0 HaIIEro MCClIeI0BAHNUS SBIISIETCS OlIeHKA 3 GEKTUBHOCTH 1 O€30MacHO-
CTH pa3JIMYHBIX BapuanToB MPA mociae aopTOKOpOHApHOTO IIYHTUPOBAHUS
(AKII) na paboTaromem cepaue.

Marepuajsl 1 MeTobl. B xoz1e nccnenoanust 80 B3pOCIbIX MAIMEHTOB, Nepe-
Hecumx AKII Ha pabGoTatomieM cepiie, ObUIM PaHIOMU3UPOBAHBI B OJHY U3 Ye-
TeIpex rpyni: rpynny CPAP-40, rne MPA ocymecTBisizics 3a c4eT moabeMa MoJjo-
JKUTEIBHOTO 1aBJIeHUs B KOHIIE BboXa 10 40 cM Boa. cT. B Teuenue 40 ¢; rpymy
Peak-40, B KOTOpOIl peKpYTMEHT BBIIOJIHSUICS 3a CUET MOBBIIICHUS TUKOBOTO JdaB-
JIeHUS B IbIXaTeIbHBIX MyTsx A0 40 cMm BoA. cT. Ha nepuox 40 c; rpynny PEEP-15,
rae MPA ocymiecTBIIsics 3a CUeT MojabeMa IMOJOKUTEIbHOrO JTABICHUS B KOHIE
BBIIOXA 710 15 ¢M BOJ. CT. Ha Iepuo 5 MUH; U KOHTPOJIbHYIO Tpymy, raie MPA ne
BBITTONTHsUICS. Beem manumenTaM OCyIIeCTBIISICS MOHHUTOPHMHI ITOKa3aTeled reMo-
JIMHAMHUKU M Ta3000MeHa MPH MTOCTYIUICHUH B PEaHMMAIIMIO, BO BPEMsl BBIIIOJIHE-
HUSl MaHEBpa, a Takoke yepe3 10 MuH 1ocie ero okoH4aHus u yepes 1, 6, 12 1 mocine
9KCTyOaIuy Tpaxeu.

Pesyabrarel. AprepualibHasi OKCUT€HALUS M TUHAMHYECKHI KOMIUIAIHC JIer-
KUX YIYYIIAIUCH BO BceX Irpymnmnax, nomyumBimnx MPA (p<0,017). ITposenenue
ManeBpa B rpynmne CPAP-40 conpoBok1anoch JOCTOBEPHBIM CHUKEHHEM CPEIHe-
ro aprepuanbHoro nasienus (p=0,01). JIuTenTbHOCTD MOCIEONIePAIIMOHHON HCKYC-
CTBEHHO BEHTHJISIIIUH JIETKUX ObLIa TocToBepHO Kopue B rpynme PEEP-15 mo cpas-
HEHUIO C KOHTPOJIbHOM rpynmoii (p=0,012).

BoiBoapl. [Iposenenne MPA B paHHeM ITOCIEONEpAIIMOHHOM IEPUOJIE TTOCIIe
AKII na pabotaromem cepaue B rpynmnax Peak-40 u PEEP-15 conpoBoxmanock
yIy4lIeHNEeM OKCUTEHALIMU, He OKAa3bIBasl MPU 3TOM OTPHUIATENBHOTO BIUSHUS HA
IOKa3aTely reMOAMHAMUKY. [101beM MOJI0KUTEIbHOrO AaBJIEHUS B KOHIIE BbIJIO-
Xxa 710 15 cM BOA. CT. Ha MEepUO 5 MUH CIIOCOOCTBOBAJI COKPAIIEHUIO IIPOAOIIKHU-
TEIBHOCTH MOCTIEONEPALIMOHHON PECIMPATOPHON MOAIEPIKKH.

KinroueBble ciioBa: MaHEBD PEKPYTMEHTA aJIbBEOJI, HCKYCCTBEHHAS BEHTHIISLUS
JIETKUX, A0PTOKOPOHAPHOE UTYHTUPOBAHUE.

4 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.
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E. V. Fot, V. V. Kuzkov, K. M. Gaidukov, L. J. Bjertnzs, M. Yu. Kirov

EFFICACY AND SAFETY OF THREE ALVEOLAR RECRUITMENT
MANOEUVRES AFTER OFF-PUMP CORONARY ARTERY BYPASS
GRAFTING

Background. The significance of alveolar recruitment manoecuvre (RM) after
coronary artery surgery is still unsettled.

Objective. The aim of this study was to compare three methods of RM after
off-pump coronary artery bypass grafting (OPCAB).

Materials and methods. 80 adult patients undergoing OPCAB were enrolled into a
prospective randomized trial. Six patients were excluded from the analysis due to devi-
ation from the study protocol. Four groups: CPAP-40 group was exposed to RM by
changing the ventilator mode to continuous positive airway pressure of 40 cm H,O for
40 sec (n=19); in a Peak-40 group (n=20), RM was achieved by inflating the lungs at
constant flow until a peak inspiratory pressure of 40 cm H,O was reached and held for
40 sec; the PEEP-15 (n=19) group received RM by raising the positive end-expiratory
pressure to 15 cm H,O for 5 min; the control group (n=16) received no RM. PEEP
level was defined as 5 cm H,O in all groups. The primary end-point of the study was
the decrease in duration of postoperative respiratory support. Blood gases, respiratory
and haemodynamic parameters were registered before RM, 10 min after RM, after a
spontaneous breathing trial, at 1, 6, and 12 hrs after tracheal extubation.

Results. Arterial oxygenation and dynamic compliance increased in all groups
receiving RM (P<0.017). In the CPAP-40 group, mean arterial pressure decreased
significantly during RM (P=0.01). In the PEEP-15 group, the duration of respira-
tory support was shortened by 1 hr as compared with the control group (P=0.012).

Conclusion. Alveolar RM Peak-40 and PEEP-15 after OPCAB improved the
oxygenation without negative influence on the haemodynamics, whereas CPAP-40
was accompanied by arterial hypotension. Application of a PEEP of 15 cm H,O
for five minutes reduced the time to tracheal extubation.

Key words: alveolar recruitment, mechanical ventilation, coronary artery by-
pass grafting.

Introduction

The formation of atelectases is a common complication of mechanical ventilation dur-
ing general anaesthesia [1-3]. Chest radiograms display crest-shaped changes of increased
density in dependent lung regions within minutes after induction of anaesthesia and neuro-
muscular blockade. These changes are concerted by a fall in functional residual capacity
and a cranial displacement of the diaphragm [2; 3]. Following cardiac surgery, collapse
of pulmonary parenchyma can persist postoperatively and contribute to increased mor-
bidity and additional health care costs [1]. Notably, the incidence of atelectases is parti-
cularly high after cardio-surgical interventions because the patients are exposed to mul-
tiple promoting factors. Attention also has been paid to the sternotomy per se and to
lung compression by mediastinal structures. Moreover, the use of retractors during the
surgery, manipulations in the pleural cavities and mechanical ventilation with high in-
spiratory oxygen fractions might all add to the de-aeration of lung tissue [4; 5].

Over the last years, different strategies have been used to re-expand collapsed lung
areas, both intra- and postoperatively [6-8]. Several studies have shown that the applica-
tion of an alveolar recruitment manoeuvre (RM) can improve respiratory function by
re-opening atelectatic regions after cardiac surgery. It is widely accepted that RM reduc-
es intrapulmonary shunt and ventilation-perfusion mismatch and subsequently improves
arterial oxygenation [1; 9]. However, some effects of the RM might be deleterious since it
might affect the cardiovascular system adversely; besides this it might induce barotrau-
ma, volutrauma and biotrauma [5; 10; 11].

Currently, there is a wide variety of methods for recruitment manoeuvres in clinical
practice, including different levels of continuous positive airway pressure (CPAP), positive

Clinical Anesthesiology & Intensive Care, N 1 (7), 2016 5



end-expiratory pressure (PEEP), increased tidal volume and peak or plateau pressures
for different periods of time [5-8]. However, to date there is no general agreement on
which mode of RM is most advantageous postoperatively for the individual patient [12].
Correspondingly, the significance of RM after coronary surgery is also still unsettled [13].
Thus, the aim of our study was to assess the efficacy and safety of three different
modes of RM and to evaluate their influence on the postoperative ventilation time and
early postoperative period after off-pump coronary artery bypass grafting (OPCAB).

Methods

The study design and the informed consent form were approved by the Ethical Com-
mittee of Northern State Medical University, Troitsky av. 51, 163001 Arkhangelsk, Rus-
sian Federation, on 1 February 2011 (No 2; Chairperson Professor A. Gudkov). Written
informed consent was obtained from every patient.

The study was performed in a 900-bed university hospital (City Hospital Nel of Ar-
khangelsk, Russia). During the period from March 2011 to January 2012, 80 adult pa-
tients undergoing OPCAB were enrolled into a prospective randomized study. Exclusion
criteria were age>75 years, morbid obesity with body mass index (BMI)>35 kg/m?2, his-
tory of acute myocardial infarction within the preceding month, pre-existing COPD at
the stage of decompensation, lung surgery, pregnancy, signs of acute lung injury after
the surgery and unstable haemodynamics defined as requirement for dobutamine/
dopamine>10 mcg/kg/min, or epinephrine/norepinephrine>0.1 mcg/kg/min to maintain
the mean arterial pressure (MAP) within 60-80 mm Hg.

All the patients received a standard anaesthesia using propofol (Diprivan, AstraZeneca,
UK) 3 mg/kg/hr and fentanyl (Moscow Endocrine Factory, Russia) 2-4 mcg/kg/hr.

Mechanical ventilation in the operating room was performed by means of a semi-
closed anaesthetic circuit (Fabius GS, Dréiger, Germany) with FiO, 0.5 to obtain SpO,
values above 95%, tidal volume (V) 8 mL/kg of predicted body weight (PBW), respira-
tory rate 12-14/min aiming at PaCO, of 35-45 mm Hg, PEEP was set to 5 cm H,O and
fresh gas flow of 1 L/min. Nobody received RM during the surgery.

At the end of surgery and transfer to the cardiosurgical ICU, all the patients were
randomized by using the envelope method into the following groups:

1) The CPAP-40 group (n=19) where RM was achieved by changing the ventilator
mode to CPAP of 40 cm H,O for 40 sec.

2) The Peak-40 group (n=20) where RM was performed by increasing inspiratory
pressure in constant flow rate to achieve peak inspiratory pressure of 40 cm H,O dur-
ing 40 sec.

3) The PEEP-15 group (n=19) where alveolar RM was achieved by raising positive
end-expiratory pressure to 15 cm H,O for 5 min.

4) The Control group (n=16) received no RM during conventional assist-control ven-
tilation.

Six patients were excluded from the analysis: one because of protocol violation (ina-
bility to follow the protocol of ventilation for technical reasons), one due to deviation
from the inclusion criteria (emphysematous changes in the lung diagnosed intraopera-
tively) and four due to problems with data sampling.

During RM, all groups were sedated with continuous infusion of propofol 1-2 mg/kg
to suppress spontaneous breathing. All patients received epidural analgesia at the
Th, 4 level with a continuous infusion of ropivacaine 0.2% (Naropin, AstraZeneca, UK)
at rate 3-8 ml/hr aiming at a visual analogue scale (VAS) score <30 mm at rest. All the
patients received respiratory support using pressure controlled ventilation (PCV) (Avea,
Viasys, USA). Inspiratory pressure was adjusted to deliver a Vy of 8 mL/kg predicted
body weight, PEEP was set to 5 cm H,O, FiO, to 0.5 or higher to obtain SpO, above
95%. Respiratory rate (RR) was adjusted to provide EtCO, of 30-35 mm Hg. Haemodyna-
mic parameters were optimized according to the goal-directed therapy protocol [14].
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After stabilization of haemodynamic and ventilation variables following transfer from the
operation room, the RM was performed according to the group allocation, or the patients re-
ceived ventilation without any RM (control group). The RM was discontinued if hypotension
(MAP<50 mm Hg) and/or bradycardia below 35/min occurred during the procedure.

Within 10 min after RM, the ventilation mode was changed, if possible, to pressure
support ventilation (PSV) with inspiratory pressure increasing gradually from 6 cm H,O
to a level sufficient for obtaining a spontaneous Vy of 6 mL/kg PBW. The ventilatory
parameters were assessed every 30 min and adjusted, if necessary, aiming at a stepwise
decreasing pressure support of by 2—4 cm H,O each time. In case of dyspnoea or reduc-
tion of V-, inspiratory pressure was increased to the previous level. After decrease of
pressure support to 6 cm H,O (8 cm H,O in case of BMI>30 kg/m?2), the spontaneous
breathing trial (SBT) was started.

The SBT was considered to be passed if the patient displayed no episodes of tachyp-
noea (RR>30 /min), had V>6 mL/kg PBW, PaO,/Fi0,>250 mm Hg, {/V<105 breaths/
(min-mL) and HR<100/min during the last 30 min. After passing the SBT all the pa-
tients were immediately extubated. After the extubation, the patients received a supple-
mentary oxygen flow of 4 L/min via a nasal catheter.

The measurements included ventilatory parameters (Ppeak (peak inspiratory pressure),
V1, RR, dynamic compliance), blood gases (ABL800Flex, Radiometer, Denmark), EtCO,
and SpO, (Capnostream-20, Oridion, Israel), and haemodynamics including HR, MAP
and CVP assessed by electrocardiogram and invasive monitoring of arterial and central
venous pressure, respectively. All these parameters were registered before and at 10 min
after RM, after SBT, as well as at 1, 6, and 12 hrs after extubation. After tracheal extu-
bation, all the values were measured after 3 min without supplemental oxygen (Fi0,0.21).
EtCO, at 1, 6 and 12 hrs after extubation was measured using EtCO, breath sampling
lines for non-intubated patients (Smart CapnoLine® Plus, Oridion, Israel). In addition,
we recorded the perioperative fluid balance and length of postoperative ICU stay. Chest
radiographs were taken on postoperative day one. Atelectases were graded as 0: no atel-
ectasis and 1: partial or total atelectasis. The treating staff in the ICU was blinded to the
patient’s randomization. The primary end-point of the study assessing the efficacy of RM
was the decrease in duration of postoperative respiratory support. The secondary end-
point was an increment in PaO,/FiO, ratio by at a least 10 mm Hg at 10 min after RM.

Statistical Analysis

For data collection and analysis, we used SPSS software (version 16.0; SPSS Inc., IL,
USA). All the variables were expressed as median (25th—75th interquartile interval).

Calculation of sample size was based on initial observations (5 cases in each group)
and the hypothesis that RM would shorten the duration of postoperative respiratory sup-
port by 60 min compared with the control group. In order to find a statistically signifi-
cant difference with o of 0.05 and B of 0.2, a sample size of 16 patients in each group
proved to be sufficient.

The groups were compared using Kruscal-Wallis and post hoc Mann—Whitney tests
with Bonferroni correction. The intragroup comparisons with baseline (before RM) were
performed by Friedman and post hoc Wilcoxon tests with Bonferroni correction. Dis-
crete data were compared using Fisher’s exact test and expressed as patient number.
For post hoc intragroup comparisons, p value<0.01 was considered as statistically sig-
nificant. In case of post hoc intergroup comparisons, p<0.017 was regarded as statisti-
cally significant.

Results

We found no statistically significant intergroup differences with regard to sex, age,
BMI, PBW, ejection fraction determined by echocardiographic, EuroSCORE assessment,
duration of surgery and postoperative fluid balance (Table 1).
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Key Clinical Characteristics of the Patients

Table 1

Groups
Parameter CPAP-40 PEEP-15 Peak-40 Control
(n=19) (n=19) (n=20) (n=16)
Gender, (male / female) 16/3 11/8 16/4 11/5
Age, yrs 57 (54-65) | 60 (58-62) | 62 (55-65) | 61 (54-70)
Body mass index, kg /m2 27 (24-31) | 25(23-31) | 26 (24-28) | 25(24-29)
Predicted body weight, kg 69 (62-72) | 62 (47-68) | 66 (56 -71) | 66 (55-72)
Ejection fraction, % 59 (53-61) | 61 (59-66) | 59 (57-62) | 60 (54-66)
EuroSCORE, points 2 (1-4) 3(3-5) 2(2-4) 3 (1-5)
Duration of surgery, min 185 185 178 188
(155-205) (175-195) (155-194) (168-205)
Postoperative fluid balance, 1550 1725 1475 1425
mL (1350-1900) |(1400-2000) | (1237-1725) | (1175-1912)
Postoperative time 150 115 120 175
to tracheal extubation, min (107-190) (83-148)* (115-180) (115-180)
Intensive care unit time, hrs | 45 (24-63) | 44 (24-50) | 46 (24-48) | 46 (24-48)
Atelectases 2 3 3 4

Note. * — p<0.017 between groups compared with the control, data represented as median
(25th—75th interquartile interval) or number.

During the RM peak inspiratory pressure in groups CPAP-40 and Peak-40 was 40
cm H,O; in PEEP-15 group it was 29 (28-31) cm H,O.

The Efficacy of the Recruitment Manoeuvres

After RM, we observed an increase in PaO,/FiO, in comparison with intragroup
baseline by 17, 18 and 16% in the PEEP-15, Peak-40 and CPAP-40 groups, respective-
ly, (P<0.01; Table 2). The difference between PaO,/FiO, before and 10 min after RM
(delta PaO,/FiO,) in the PEEP-15 and the Peak-40 groups was significantly higher as
compared to delta PaO,/FiO, in the Control group (P<0.017, Fig. 1). The increment in
PaO,/FiO, following RM persisted during the post-extubation period. In the Control
group, we observed a transient increase in PaO,/FiO, at 1 and 6 hrs after tracheal extu-
bation (P<0.013). In parallel with the increase in arterial oxygenation, dynamic respi-
ratory compliance increased significantly in all the three groups of RM (P<0.03). EtCO,
and PaCO, registered 5 and 10 min after the RM did not differ significantly between
or within the groups. However, in the RM groups, EtCO, increased after tracheal ex-
tubation compared with baseline (P<0.01) and with the Control group (P<0.017). Res-
piratory rate rose in all the groups after the discontinuation of mechanical ventilation
(see Table 2).

Safety of Recruitment Manoeuvres

In the CPAP-40 group, 30 sec after the start of RM, MAP decreased by 33% com-
pared with baseline (P=0 001) and by 36% compared with the Control group (P=0.0001;
Fig. 2). Severe hypotension (MAP below 50 mm Hg) developed in one patient of the
PEEP-15 group and in two patients of the CPAP-40 group. The data obtained from
these patients during the post-extubation period were excluded from further analysis.
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Fig. 1. Delta PaO,/FiO, ratio by 10 minutes after the recruitment manoeuvre in
comparison with the control group: * — p<0.017 compared with the Control group. Data
represented as median, 25th—75th interquartile interval
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Fig. 2. Changes in mean arterial pressure during and after recruitment manoeuvres:
* — p<0.017 compared with the Control group. Data represented as median, 25th—75th
interquartile interval
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In these patients, RM was cancelled prematurely. After RM, MAP returned to the base-
line values. There were no significant intergroup differences in HR postoperatively
(see Table 2).

Recruitment Manoeuvres and the Postoperative Period

All the patients passed the SBT-test successfully. As shown in Table 1, we observed a
decrease by 1 hr in the length of postoperative mechanical ventilation in the PEEP-15
group compared with the control group (P=0.012). The duration of ICU stay (P>0.017)
and the incidence of atelectases (P>0.017) did not differ significantly between the groups.
All the patients survived beyond Day 28 after the surgery.

Discussion

In the present study, all the three different recruitment manoeuvres resulted in in-
creased dynamic respiratory compliance and improved oxygenation compared with the
baseline values. These findings are consistent with those reported by other authors [5; 7;
15]. Thus, Claxton et al. [15] studied recruitment manoeuvres with PEEP increments to
15 em H,O after cardiac surgery and found a significant increase in the PaO,/FiO, ratio
in the recruitment group at 30 min and one hour after the manoeuvre as compared with
groups of zero PEEP and 5 cmH,O PEEP. In 40 hypoxemic cardiosurgical patients, the
investigators also [5] noticed significant improvement in arterial oxygenation during the
postoperative period after recruitment manoeuvres (CPAP of 20, 30 and 40 cmH,O for
30 sec). Tusman and co-workers also demonstrated improvement of arterial oxygena-
tion 40 min after RM, which included repeated increments in inspiratory pressure to 40 cm
H,0 over 10 breathing cycles [7]. However, neither the latter studies nor our own investiga-
tion aimed at a detection of differences between the recruitment groups; a comparison
was made only with the group in which RM was not performed.

One of the major reasons for hypoxemia after OPCAB is the formation of atelectasis
[1-3]. On the other hand, in ARDS, reduced generation of surfactant, lung consolida-
tion, lung oedema and impairment of hypoxic pulmonary vasoconstriction, all contribu-
te to derangement of oxygenation [16]. However, to counteract hypoxemia after cardiac
surgery, as opposed to ARDS, requires a less vigorous RM to open up collapsed air-
ways. Thus, in adults with healthy lungs, inflations of up to 40 cm H,O for 7-8 sec may
expand the collapsed lung tissue [17]. In contrast, a sustained inflation of up to 45 cm
H,O0 for 20 sec might be required to improve oxygenation in patients with ARDS [18].
Furthermore, to maintain the beneficial effects of RM, it should be combined with an
adequate PEEP level as a part of the open lung concept. Therefore, in coronary surgery
patients we used different strategies of RM, including CPAP-40 and Peak-40 that are
widely used in ARDS, and a more “gentle” approach including PEEP-15. It has been
shown that the open lung concept results in significantly improved lung aeration and
oxygenation, both in ARDS and during the perioperative period [1, 19-23]. Meanwhile,
it was also shown in a number of studies that the PEEP level of 5 cm H,O after the ma-
noeuvre is also followed by the oxygenation improvement [24, 25]. In addition, in our
study the effect of RM was also stimulated by rapid restoration of spontaneous breath-
ing activity of the patients. However, the effects of RM are not always reproducible in
different settings and depend on a number of perioperative factors, including pneumoper-
itoneum in laparoscopic surgery, increased intraabdominal pressure after laparotomy,
or heart failure in cardiac patients [1; 10; 22; 23].

According to recent investigations, the effect of RM persists from 10 min to several
hours [15]. In our study, we assessed the initial effect of RM on dynamic compliance and
oxygenation within the first 10 min, because the patients restored their spontaneous res-
piratory activity within 30-60 min followed by tracheal extubation within one-two hours
after RM. The improved arterial oxygenation observed after RM and during the post-
extubation period was accompanied by an increase in EtCO, after tracheal extubation.
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This may be explained by a reduction of venous admixture and physiological dead space
due to restoration of spontaneous breathing, which is consistent with the findings of pre-
vious investigators [27-29]. It is well known that a spontaneous breathing pattern fa-
vours alveolar recruitment and is associated with increased oxygenation and improved
ventilation in dependent lung areas [26; 27]. During spontaneous breathing, the dorsal
muscular part of the diaphragm moves more vigorously compared with the tendon plate
and promotes the aeration of the dependent lung regions, thereby counteracting the forma-
tion of atelectases [27]. Therefore, it is important to preserve spontaneous breathing dur-
ing postoperative ventilation both after cardiac and non-cardiac interventions.

In our study, RM applying a CPAP of 40 cm H,O was complicated by arterial hypo-
tension. Consistently, hemodynamic collapse has been described as the most common
adverse effect of RM [30]. We interpret the hemodynamic instability during RM as a
result of increased intrapleural pressure and reduced venous return and preload [29]. In
parallel, increased alveolar pressure can compress the pulmonary vasculature increasing
the pulmonary vascular resistance and, consequently, reduce the right ventricle afterload
[31-33]. The decrease in cardiac output and the arterial hypotension after RM may com-
promise coronary and cerebral blood flow postoperatively in the OPCAB patients. There-
fore, the benefits for the respiratory system of postoperative RM should be weighed
against the risk of compromising the haemodynamics during the procedure.

In addition, it is important to decide, which type of RM is optimal for the different clini-
cal situations. Despite an ability to open up the lungs, a CPAP of 40 cm H,O is associated
with hemodynamic instability in both ARDS [34] and postoperative patients [35]. In addi-
tion to arterial hypotension, investigators recently showed a significant decrease in cardiac
index during recruitment with CPAP of 40 H,O in ARDS patients [36]. By contrast, van den
Berg et al. demonstrated that increasing PEEP up to 20 cm H,O during the postoperative
period was associated with minimal deterioration of MAP and cardiac output [31]. Thus, as
this study is concerned, we decided to evaluate the mode of RM by increasing PEEP up to
15 ecm H,0, which was not accompanied by significant changes in haemodynamics.

The RM using PEEP-15 for 5 min represents a “gentle” but prolonged type of alveo-
lar recruitment that might impair the pattern of spontancous breathing to a less extent
compared with the CPAP-40 and Peak-40 variants. This effect may explain the shorter
time in this group until the restoration of spontaneous ventilation and discontinuation
of respiratory support. Our results are consistent with the findings of investigators who
observed that an increase in PEEP up to 30 cm H,O to recruit the lungs was associated
with shortened duration of postoperative respiratory support in cardiosurgical patients
[25]. However, a PEEP of 30 cm H,O can be associated with derangement of haemody-
namics, whereas RM employing a PEEP of 15 cm H,0, as used in our study, provides
stable cardiovascular parameters.

Limitations of the study

We were unable to demonstrate an effect of RM on the length of the ICU or the hos-
pital stay, but our investigation was not powered for that purpose. Moreover, the dura-
tion of the ICU or the hospital stay depends on a variety of confounding factors that are
difficult to take into account. Another limitation of our study was the impossibility to
make quantitative assessments of atelectatic areas. However, other authors evaluating
the effects of RM after CABG using a semi-quantitative assessment, have shown a de-
creased atelectasis score [15].

Conclusions

After off-pump coronary surgery, alveolar recruitment manoeuvres improved arteri-
al oxygenation and dynamic compliance. The method using a 40 sec period of CPAP of
40 cm H,O was accompanied by arterial hypotension whereas a PEEP of 15 cm H,O for
5 min reduced the duration of respiratory support compared with the control group.
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CYYACHI MIJIXOU 10 KOPEKLIIT TEMOCTA3Y
IPU OMEPATUBHUX BTPYUYAHHSAX
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COBPEMEHHBIE ITOAXO/Abl K KOPPEKIIMN 'EMOCTA3A IIPAU
OIIEPATUBHBIX BMEIIATEJBLCTBAX 110 IIOBOY PAKA INENKH
MATKU

AkTtyanbHocTb. COBpEMEHHbIE UCCIIEJOBAHUS IOKA3BIBAIOT, YTO IOCTOSHHAS aK-
TUBALMSI CBEPTHIBAHNS KPOBU SIBJISIETCS HE TOJIBKO (PaKTOPOM PHCKA PA3BUTHS TPOM-
60reMopparuv4ecKoro CHHAPOMA, HO U IOKA3aTelIeM arpecCUBHOCTH OIyXOJIU U
IUIOXOT'0 MTPOTHO3a /ISl OOJIBHBIX PAKOM LIEHKH MATKH.

Leablo ucciieoBaHUs OBIIO CHUKEHUE TEPUOTIEPALIMOHHON KPOBOIIOTEPH Y
OOJIBHBIX C PAKOM IICHKU MATKU.

Marepuaiibl 1 MeTObI. Vcclie0BaHbl pe3yJIbTaThl XUPYPIHUUECKOT0 JICUEHUs
92 TMHEKOJIOTUYECKUX OOJIBHBIX C AMArHO30M pak Ieiiku matku. Mccnenosa-
HUS IPOBOJMIINCH HA 0a3e OTIEICHHUI TMHEKOJIOTHH M MHTEHCHUBHON Teparuu
KIT «Opnecckast obnacthas kiunndeckas: 6onpuuia» B 2008-2015 rr. Mccienye-
Mble ObUIM pa3fielIeHbl Ha JIBE I'PYIIBI B 3aBUCUMOCTH OT BHUJa KOPPEKLMH re-
MOKOAryJIsIMOHHBIX HapymeHui. [lepByto rpynmy cocraBuiu 44 NallMeHTKHU, y
KOTOPBIX CXeMa KOMIUIEKCHON KOPPEKIUHU BKJI0YaJa IIPOJICHHYIO SITHyPalb-
Hy10 aHecte3uto Ha ypoBHe L2-L3 7-12 mu 0,5 % OynuBakauna u 10 ma 0,5 %
OynuBaKanHa B TEYCHUE TIEPBBIX MOCICONEPAIIMOHHBIX CYTOK APOOHO. AHTHKOA-
IyJIsSHTHas Teparus IPOBOJUIACHE HU3KOMOJIEKYJISIPDHBIM T'ellapuHOM Oemuria-
puroM 3500 ME ¢ nepBbIX MmocieonepanuoHHbIX CYTOK U B TeueHune 7 cyt. Te-
panus aHTU(GUOPUHOIUTUYECKIMH CPEJCTBAMU 3THUM OOJIBHBIM HE IIPOBOIUIIACH.
Bropyto rpynny cocraBunu 48 naliMeHTOK, y KOTOPBIX CXeMa KOMIIJIEKCHOM KOp-
PEKIIMM BKJIIOYAJIA MPOJJICHHYIO 3MHMAypajbHyI0 aHecTe3Uuio Ha yposHe L2-L3
7-12 M 0,5 % 6ynuBakanna u 10 mix 0,5 % OynuBakanHa B TE€YEHHUE INEPBBIX
IIOCIICONIEPAIIMOHHBIX CYTOK APOOHO. AHTHKOATYJISIHTHAS TepaIus IPOBOAMIACD
HU3KOMOJIEKYJISIpHBIM renapuoM 6emunapurom 3500 ME ¢ nepBbix nocieorne-
PALIMOHHBIX CYTOK M B Te4eHHe 7 CyT. BOJNIbHBIM HaHHOW I'pyNIbl OblLIA HA3HA-
YyeHa TpaHeKcamMoBas KuciaoTa 3a 30 MUH 10 OIEPATUBHOTO BMELIATEIbCTBA B
no3e 20 MI/Kr ¢ mocnenytoneil nHpy3ued 5 MI/Kr B 4ac B Te€UEHUE MEPBBIX OC-
JIEOTIEPAIMOHHBIX CYTOK.

B pe3yabTare ucciienoBanusi ObUIN IOJYYEHbI JAHHBIE O TOM, YTO IIPUMEHEHUE
AHTU(UOPUHOINTUYECKOH Tepallui B BUJE Ha3HAUYEHHS TPAHEKCAMOBOI KUCIIOTBI
3a 30 MUH 10 ONEPATUBHOTO BMELIATENILCTBA B 103¢ 20 MI/KT C MOCIEIy Ol HH-
(dy3ueit 5 MI/Kr B 4ac B Te4eHHE NEPBbIX IOCIEONEPALMOHHBIX CYyTOK IO3BOJISET
CHM3HTb IEPHOIEPALIMOHHYIO KpOBOMOTEPIO Ha 29 %. Y OONBbHBIX BTOPOI TPYIIIBI
YPOBEHb reMOoTI00MHA Ha BTOPBIE MTOCIEOTIePAIIOHHBIE CyTKU 0BT BhImre Ha 10 %
(p<0,05), kpoBonorepst — Hmxe Ha 29 % (p<0,05), cpoku npedbIBAHUS B CTALUO-
Hape — MeHblle Ha 24 % (p<0,05).

BobiBoapbl. Vcrosnb30BaHMe NMPOJIEHHON SMUAYPATbHON aHECTEe3UU, TpaHeKca-
MOBOI1 KUCIIOTBI U OeMMITapUHA sIBIISieTCs HanboJiee Lesieco00pa3HbIM Il YMEHb-
LIEHUS! KPOBOIIOTEPU U BOCCTAHOBIIEHUS PE3EPBHBIX BO3MOXHOCTEH CHCTEMBI Te-
MOCTa3a.

KutroueBble ciioBa: pak MICHKU MAaTKH, TPOMOO3bI, KPOBOIIOTEPS, PUOPUHOIU3.
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CURRENT APPROACHES TO CORRECTING HEMOSTASIS IN UTER-
INE CANCER SURGERY

Actuality. Modern research shows that activation of coagulation is not only a
risk factor for thrombohemorrhage syndrome, but can be an indicator of tumor
aggressiveness and poor prognosis for patients with cervical cancer.

The aim of the study was to reduce perioperative blood loss in patients with
cervical cancer.

Materials and methods. There are examined the results of surgical treatment of
92 patients with a diagnosis of cervical cancer. Research was conducted at the De-
partment of Gynecology and Intensive Therapy of the Odessa Regional Hospital
in 2008-2015. The average age of patients was (53.3115.65) years. Blood clotting
system was investigated using low-frequency pyezoelectric thromboelastography.
Patients were divided into two groups depending on the type of hemocoagulation
disorders correction. 44 patients of 1 group received in complex correction epidur-
al anesthesia at the level of L2-L3 7-12 ml of 0.5% bupivacaine and 10 mL of 0.5%
bupivacaine in the first postoperative day fractionally. Anticoagulant therapy was
bemiparin 2500 IU in the first post-operative day and for 7 days after. Antifibrino-
Iytic therapy in these patients has not been evaluated. 48 patients of second group
had complex correction which included epidural anesthesia at the level of L2-L3
7-12 ml of 0.5% bupivacaine and 10 mL of 0.5% bupivacaine in the first postoper-
ative day fractionally. Anticoagulant therapy was bemiparin 2500 IU in the first
post-operative day and for 7 days after. Patients in this group was assigned tranex-
amic acid for 30 min prior to surgery in a dose of 20 mg/kg, and followed infusion —
5 mg/kg per hour for the first postoperative day. 48 patients of 1 group received in
complex correction epidural anesthesia at the level of L2-1.3 7-12 ml of 0.5% bupi-
vacaine and 10 mL of 0.5 % bupivacaine in the first postoperative day fractionally.

Statistical analysis was provided using the methods of parametric and non-
parametric analysis (software Statistica 6.0 (StatSoft Inc., USA).

Results. In the preoperative period in patients with cervical cancer there was found
activation of fibrinolysis, increasing of platelet aggregation and hypercoagulability. Pa-
tients with cervical cancer had structural and chronometric activation of vascular-platelet
hemostasis with an increased generation of thrombin and the activation of the fibrino-
lytic activity of the blood. The studies proved that the use of antifibrinolytic therapy
helped to reduce perioperative blood loss by 29%.

Conclusions. Patients with cervical cancer had changes of the hemostatic sys-
tem in comparison with the norm state before treatment: hyperaggregation, hyper-
coagulation and activation of fibrinolysis. Use of epidural anesthesia, tranexamic
acid and bemiparin is the most appropriate to reduce blood loss and recovery of
the hemostatic system capabilities.

Key words: cervical cancer, blood loss, fibrinolysis.

AKTyaJIbHICTH

OJHUM 3 YCKJIaJIHEHb MPU OHKO3aXBOPIOBAHHI € TPOMOOEMOOIIIUHI YCKIIaTHCHHSI.
AXTyanpHICTh IPOOIIEM, TIOB’SI3aHUX 3 MPODIIAKTUKOIO 1 JIIKYBaHHSIM TpoMOoreMopariv-
HUX YCKJIQJHEHb Y OHKOJIOITYHMX XBOPHX Ha NepUOIepalliiiHOMy eTali, 3yMOBIIeHa Lii-
JIOI0 HU3KOIO IMPUYMUH. InionaTnyHuii BeHO3ZHUNH TpoMOO3 MOKe OYTH MEPLIMM NPOSBOM
3noskicHol myxiunu [1; 2]. I[Ticnsonepariiinuii TpoM003 MITMOOKHUX BEH HUXKHIX KIHIIIBOK
TPAIIISETHCS OUTBIN HIX Y 60 % OHKOJOTIYHMX XBOPHX, IO Y/IBiUl MIEPEBUIIY€E aHATOTIY-
HUH MOKA3HUK y 3arajbHill Xipyprii, mpuaomMy TpoMOoeMOoIis JJereHeBoi apTepii po3Bu-
BaeThes B 3 % Bunakis [3]. TumuacoM cydacHi JOCITIKEHHSI CBITYATh, 1110 MOCTIHA aK-
THUBAIlisl 3TOPTAHHS KPOBI € HE TUIbKU (PaKTOPOM PU3UKY PO3BUTKY TpoMOOTreMopariy-
HOI'O CUHAPOMY, aJIe IOKa3HUKOM arpeCUBHOCTI ITyXJIMHU 1 [IOTAHOT'O IIPOrHO3Y IS XBO-
pHUX Ha pak MUHKN MaTKH [4].

18 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.



Marepianm Ta MeTOIH A0CTiIKEHHS

JlociipkeHo pe3yabTaTH XipyprivHoTo JIiKyBaHHS 92 TIHEKOJIOTIYHUX XBOPUX 13 Jia-
THO30M «pakK MIMHKKA MaTKmW». JOCHiKeHHs MPpOBOIMIIN Ha 0a3i BiJUIIEHb T1HEKOJIOTIi
Ta iHTeHcuBHOI Tepamii KY «Omecbka obmacHa kiiHiuHA TikapHss» B 2008-2015 pp.

CepenHiii Bik XBOpUX Ha pakK MUKW MaTKH cTaHOBUB (53,31%5,65) poky. 3-momix
CYITPOBITHOI TATOJIOTII IMepeBaXKkallu CepleBO-CYIMHHI 3aXBOPIOBAHHS: TIIIEPTOHIYHA XBO-
poba — 38,04 % (35 xiHoK), itmeMiuHa xBopoba cepirst — 34,78 % (32 xiHKH) 1 ceplieBa
nenocratHicTh [-1T A ct. — 19,57 % (18 xiHOK). 3HA4YHO pijle MiarHOCTYBaIM TacT-
put — 5,43 % (5 KIHOK), )KOBUHOKAM IHY XBOpOoOy — 3,26 % (3 >KIHKM), XpOHIYHUI OpOH-
xiT — 3,26 % (3 *xiHKM), XpOoHIUHMI TaHKpeaTut — 2,17 % (2 )KiHKN), BUPA3KOBY XBOPO-
o6y — 1,08 % (1 xinka). Takox Oyiau MaIieHTKH 3 OKUPIHHIM — 3,26 % (3 KIHKH), ITyK-
poBuM giabetom — 6,52 % (6 KiHOK).

Cucremy 3ropTaHHSI KPOBI JOCII/DKYBAIX 32 JOMOMOTOI0 HU3bKOYAaCTOTHOI I’ €30€e1e-
kTpuuHoi Tpomboenacrorpadii (HIITEI) nHa anapaTHo-iporpaMHOMY KOMILIEKCI
APIT-01M «MenHopm». MoHITOpYBaJIM TaKi MOKa3HUKU: ITOYATKOBHI TOKA3HUK arperat-
HOTO cTaHy kpoBi (AO0), aMrmiTyL[y KOHTaKTHOIL (1)a31/1 Koarynﬂui'i (A1), moka3HUK Yacy
KOHTaKTHOI (ha3u koaryismii (R (tl)) IHTEHCUBHICTb KOdFyHHL{lI/IHOFO IIde/IBy (IKI[)
KOHCTaHTy TpOM61HOB01 aktuBHOCTI (KTA), yac 3TOPTaHH: KpOBI (113K) IHTCHCUBHICTb
nonimepusanii 3rycrka (II13), MakcumanbHy HIBHICTB 3rycTKa (MA), IHTEeHCUBHICTD pe-
Tpakuii Ta mizucy 3rycrka (IPJI3). B3aTTa KpoBi BUKOHYBAJIU 10 Omepalii, Ha OYaTKy
ONEPATUBHOI'O BTPYYAHHS, IICIS 3aKiHYEHHS ONEpaTUBHOTO BTpPydaHHd 1 Ha 1-my,
2-ry, 3-TI0 o0y micis onepartii. JlocmimkyBaHi OyaIu po3IOiicHI Ha ABI TPYITH 3aJICKHO
BiJI BUJTy KOPEKIIil FeMOKOATYJISIIIIMHUX MOpYyIIeHb. [lepry rpymny yrBopuiu 44 maiieHT-
KM, CXeMa KOMIIIEKCHOI KOPEKIIil SKUX BKIIoUaja MMPOJJIOBKEHY eI ypajibHy aHeCTe310
Ha piBHi L2-1.3 7-12 M 0,5 % OymiBakainy i 10 M1 0,5 % OyniBakaiHy npoTsromM mep-
WX TiCIsionepariifHux ai0 ApiOHO. AHTHKOATYISIHTHY TEPAIio MPOBOIWIN HU3bKOMO-
JIEKYJISIpHUM TerapruHoM OeminapuHom 3500 MO 3 nepriux micisionepaiiiitHux io i mpo-
TsroM 7 mi6. Teparrist aHTH(GIOPUHOTITHIHIMH 3aCO0aMH ITUM XBOPUM HE ITPOBOIHITACS.

Hpyry rpyny yTBopuiu 48 mamieHTOK, cXeMa KOMILICKCHOI KOPEKIIil IKUX BKITIOYAaIia
MPOJIOBXKEHY eIilypaibHy aHecTe3ito Ha piBHI L2-L.3 7-12 M1 0,5 % OymiBakainy i 10 M
0,5 % OymiBakaiHy 3 mepiuoi mcisonepauiitHoi 1oou mpoTsaroM 7 aid. XBopuM Liei rpy-
nu Oyna npu3HaueHa TpaHekcamMoBa KUcoTa 3a 30 XB 10 OIePATUBHOI'O BTPYYaHHS J0-
3010 20 MI/KT 3 TOJIANIBIIO0 1H(Y3IEI0 5 MI/KI Ha TOJMHY NMPOTATOM IMEPIINX MicsoTe-
pamifHux mio.

Hns craTucTiaHOT 0OGPOOKN BUKOPHUCTOBYBAIM METOIM MAPAMETPUYHOTO 1 Hemapa-
MeTpU4YHOTO aHa3y (nmporpama Statistica 6.0 (StatSoft Inc., CIIIA)). Hnas BUCHOBKY
1010 JOCTOBIPHICTI BIIMIHHOCTEH Yy pa3i po3mo/ily, OJIM3bKOMY JI0 HOPMaJIbHOTO, 3a-
cTocoByBajM t-kpuTepiid CThIOJAEHTA, B IHIIOMY BUIIaIKy BUKOPUCTOBYBAIIU Hellapame-
TpuuHUN KpuTepiit ManHa — VYiTHi. BigMiHHOCTI BBaxxaiu gocroBipaumu mpu p<0,05.
151 TOPIBHSAHHS PU3MKY PO3BUTKY YCKJIAQJHEHb 3aCTOCOBYBAJIM BU3HAUYECHHS BIHOCHO-
ro pusuky (RR).

Pe3yabTaTn nociixkeHHs Ta ix o00ropopeHHst

V nepenornepaiiifHoMy Iepioji y MamieHToOK 000X rpyn Oyia BHSBICHA aKTUBALls
CYIMHHO-TPOMOOIINTAPHOTO KOMIIOHEHTA reMocTasy. Tak, TOKa3HUK iHTEHCHBHOCTI KOH-
takTHOI Koaryisii (IKK) 6ys migsumenuii y 1-it rpym Ha 46,18 % 1 B 2-ii rpymi — Ha
42,79 %, nokazuuk AO migsumieHuit y 1-it rpymi Ha 39,63 % 1 B 2-if rpyni — Ha 40,54 %,
nokasHuk R (t1) ckopouennii y 1-it rpymi Ha 77,38 % 1 B 2-if rpyni — Ha 75,11 % mnopis-
HSIHO 3 HOpMOI0. Takox Ha moomnepaniiHOMy eTari 3MiHeH]I ITOKa3HUKH, L0 XapaKTepH-
3YIOTh KOAryJSLiHHY JaHKy remocta3dy. Lllogo HOpME HigBUIIEHUMHU Oy TaKi IMOKa3-
auku: KTA B 1-i1 rpymni — Ha 87,64 % 1 B 2-i1 rpymi — Ha 82,91 %, IK y 1-# rpymi — Ha
72,45 % 1 B 2-#t rpymi — #Ha 70,11 %, 1113 y 1-it rpymi — Ha 88,58 % 1 B 2-if rpymi — Ha
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Tabauys 1

CraH cucTeMH reMocTa3y y XBOPHX Ha paK IUiiKH MaTKH 10 onepanii, M*m

IToxa3uuk Hopwma 1-mma rpymna 2-ra TpyIa
AOQ, BigH. O1I. 222,25+15,33 310,11£13,12* 312,21+14,33*
R (t1), xB 2,3610,34 1,09£0,30%* 1,01£0,31*
IKK, BigH. ox. 84,30£10,91 149,7219,86* 147,84+8,92*
KTA, BigH. o, 15,22+3,46 28,56+3,40* 27,84+3,61*
3K (t3), xB 8,42+1,68 4,15+1,01* 4,45+1,12*
IK/I, BigH. ox. 21,15%£3,70 36,45£3,26* 35,98£3,42*
II13, BigH. og. 14,45+1,40 27,25%£1,29* 24,33+1,42%
MA, BigH. of. 525,45%£70,50 756,91+£56,49* 749,58+55,71*
T, xB 48,50%4,25 24,25+£3,90* 25,09%+4,10%*
1PJI3, % 16,45+1,40 26,84%2,14* 27,62+2,73%

Ilpumimra. * — p<0,05 — BIAMIHHOCTI TOCTOBIPHI MMOPIBHSIHO 3 HOPMOIO.

72,52 %, MA B 1-ii rpymni — Ha 44,04 % 1 B 2-if rpymi — Ha 42,65 %. L1i 3MiHHU, a TAKOXK
ckopouennst Y3K y 1-i rpyni Ha 49,28 % i B 2-ii rpymi — Ha 52,49 % Ta yacy popmyBaH-
Ha Qi6puH-TpoMbonMTapHOi cTpyKTYpHu 3ryctka (T) y 1-if rpyni — Ha 49,97 % i B
2-ii rpymi — Ha 52,73 % 11010 HOpMHU, CBIT4ATh PO TIMEPKOATYIISII0. TakoX BUsIBIIe-
Ha akTuBallis GpidpuHoII3y — 30UTbIIeHHs Toka3Huka [PJI3 y 1-it rpymi Ha 63,16 % 1 B
2-ii rpymi — Ha 67,91 % om0 HopMu (Tad. 1).

VY nepenonepaiiiiHoMy Mepiojii y Nali€HTOK 3 paKOM IIMHKU MaTKU OyJia BUSBJICHA aK-
TUBaLis (HiOPUHOI3Y HA TIIi HOCUIICHHS arperauii TpoMOOLMTIB i rinepkoarysisuii. 3 oaep-

KAHUX TaHUX 3PO3YMIJIO, IO Yy XBOPHUX
Ha paK IMHWHKW MAaTKW Ha TJI aKTUBAIl
CY/IMHHO-TPOMOOIIUTAPHOT JIAHKUA FeMOCTa-
3y BIJ3HAYAETHCS HE3HAYHA CTPYKTypHa
(30UTBIIEHHS aMIUTITYIM MOKa3HUKa MA
HIITET) i xpoHOMeTpUYHA (CKOPOYEHHS
IKK, IK, KTA, R (t1) i U3K HIITET) ri-
TIEPKOATYJISIIIS 3 MMiBUIIICHOIO TeHEPAIIIEI0
TpoMOiHy (301IbINeHHS MOoKa3HUKIB A0,
IKK HIITET) i aktuBarieto GpiopuHOIITHY-
HOI akTuBHOCTI KpoBi (IPJI3).

Po3BuTox emigypajibHOro 0j10Ka i mo-
4aTOK ornepalii akTUBi3yBaiu GpiOpuHOII3:
y 1-if rpymi IPJI3 36inbmmiacs 3 (26,84+
+2,14) no (28,61£1,98) %, Mo cTaHOBUTH
7,14 %. Y 2-it rpymi nokasuuk IPJI3 mo
ONepPaTUBHOTO BTPyYaHHS JOPIBHIOBAB
(27,67£2,73) %, a micias HACTAHHS IiTy-
paJibHOTO OJIOKA 1 BUKOPUCTAHHSI TPAHEK-
camoBoi kucinotu — (12,2112,14) %, ¢ik-
CyBalld 3HIMKCHHSI aKTUBHOCTI (piOpuHOII-
3y Ha 55,87 % mono nmokaszauka IPJI3 mo
onepatuBHoro Brpyuanss (p<0,05). L{s Be-
nuuuHa Ha 42,67 % MeHIIa moKa3HHKa
IPJI3 micnst HacTaHHS enijypajibHOro 0J10-
ka y 1-if rpymi (p<0,05) (puc. 1). Le cBia-

Hunawmika IPJI3, %
35
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Puc. 1. Jlnnamika ITOKa3HUKA IHTCHCUB-
HOCTI peTpakiii Ta Ji3UCy 3TycTKa
y namieHTiB 1-1 Ta 2-i rpyn y BiANOBiIb
Ha MPOBE/CHHS MMOI0OBKEHOT ey paabHOl
anecresii: / — IPJI3 24 rox 1o onepaTus-
HOT'O BTpY4YaHHS; 2 — MICHS eMilypaibHO-
ro 0yoka
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YWJIO MPO 3HUKEHHS aKTUBHOCTI (PiOPUHOITIZY Y XBOPUX 2-1 TPYIU HA T 3aCTOCYBAHHS
(hiIOPUHOMITHKIB, HE3BAXKAIOYM HA aKTUBI3YIOUMIA BIUTUB €IiTypajbHOI aHecTesii.

V pe3ynbTaTi 3aCTOCYBAHHS 3aIIPOIMIOHOBAHOI CXEeMHU KOPEKIIii Y XBOPHX 2-i TPYIIH, 110
MaIOTh MMOPYIIEHHS TeMOCTa3y y BUIJISI TilepKoaryssiii W aktusalii ¢GiOpuHOi3y, BKe
BiJ[pa3y MICIIsl MOYaTKY ONEPATUBHOIO BTPYYAHHSI BIIOyBaJIM 3HIDKeHHsI mokasHuka [PJI3
Ha 55,87 % mono nmokasHuka IPJI3 1o onepaTHBHOTO BTPYUYAHHS i 3MCHIIICHHS MPOSIBIB
CTPYKTYPHOI TNEePKOATYJISIIl Y BUTIISI TTO3UTUBHOI JMHAMIKHA TTOKA3HUKIB TIOPIBHSIHO 3
noornepanitnumu ganumu: 30iibineHHs KTA na 57,09 %, ckopouennst U3K na 38,36 %,
sounbmenns IK/ na 51,82 %, 30inbiuenns 1113 va 46,15 %, 36inbimenns MA Ha 41,39 %.

IMopiBusmbHa auHamika nmokasHukiB HITTED y manientiB 1-i ta 2-1 rpym, ski Bijgo0-
paXaroTh KOATYISLIHHY JTaHKY, XapaKTepu3yBajacs 3HIKSHHSIM aMIUTITYIHUX 1 IOJI0B-
’KEHHSIM 9aCOBHMX KOHCTAHT TeMOKOATyIIAIl Ha 3-Tio 100y MOPIBHIHO 3 HOPMOIO. Y XBO-
pux 1-i rpynu BigzHauasocs 30inbineHHss KTA nHa 18,26 %, IK/I Ha 8,22 %, U3K (t3) Ha
7,24 %, IPJI3 na 27,11 % noOpiBHSIHO 3 HOPMOIO.

V 2-ii rpymi Ha 3-Ti0 100y JikyBaHHS crioctepiranu 3HwkeHHs KTA na 9,8 %, 1K/
Ha 7,2 %, MA na 11,1 %, IPJIC na 10,76 % 1 36inbiiennst Y3K (t3) va 10,1 % nopiBHsIHO
3 HOpMoOto. HaBezieHi 1aHi cBiAYaTh MPO HOpMAaTi3alliio KoaryJsiii Ha 3-Tio o0y JIiKy-
BaHHS ITAIlI€HTIB 3 PAKOM MWK MaTKH 1-1 Ta 2-i rpyn. He3Bakaroun Ha 11e, 3anImnana-
s pI3HUIA B cTaHl GIOPUHOMITUYHOI TaHKK: y 1-i TpyIi 30epiranacs akTuBais GidpuHo-
mi3y, mokaszHuk IPJI3 O6yB 36inbiennm Ha 27,11 % mopiBHSHO 3 HOPMOIO, a B 2-i TpyIi
CIIOCTepirajocs He3HAYHEe MPUTHIYeHHs (iOpuHOoIi3y, mokasHuk [PJI3 OyB 3MeHIIeHUM
Ha 10,76 % nopiBHAHO 3 HOpMOIO. KITIHIYHNM HiATBEPIKEHHAM OJIEPKaHUX Jab0opaTop-
HUX JJAHUX € KITBKICTh MICISONepAIiHHUX TPOMOOTEeMOPATIuHNX YCKIIaHEHb, PIBEHD I'e-
MOIJIOOIHY 1 BeIMUMHA KPOBOBTPATHU, 4 TAKOK TEPMIHHU IepeOyBaHHS XBOPUX Y Bili-
JIeHH]1 iIHTeHCUBHOI Teparrii. [Tepebir micisionepaiiftHoro nepioy y XBopux 2-1 rpyInu 1o-
PIBHSIHO 3 MAIliEHTaMU 1-i TpynH Mae OUIBII CIPUSTIIMBUI XapakTep: piBeHb TeMOoTr100i-
Hy OyB goctoBipHO BumuM (p<0,05) gax Bimpa3y micus omepauii (l-ma rpyma —
(85,00£3,42) r/m, 2-ra rpyna — (93,00£3,21) /i), Tak i Ha 1-my (1-ma rpyma — (81,00+
+3,57) r/n, 2-ra rpyna — (91,00£2,97) r/i) i 2-ry (l-ma rpyna — (82,00%2,87) r/mu,
2-ra rpyna — (91,00%3,02) /i) noOy micisionepaliiiinoro mepioay (puc. 2).

Hunamika Hb, r/n
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Puc. 2. Jlunamika reMorJIo0iHy /10, HAIIPUKIHII orepalii Ha 1-1ry i 2-ry 100y micist
onepallii y XBOpHUX, MPOOIEPOBAHUX 3 MPUBOY paky mmiiku Matku: [ — Hb mo orme-
paii; 2 — Hb miciist onepaTUBHOrO BTpydaHHs; 3 — 1-ma micisionepaliiiiina qooa; 4 —
2-ra micrsionepariiitna 1oo6a
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JnHaMika KpOBOBTPATH, MII
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Puc. 3. O6’eM KpOBOBTPATH B IHTpA- 1 MICIIONEPALIIHHOMY NEpiogax y XBOPHX, MPO-
OTIEPOBAHHMX 3 IPUBOAY PaKy IIMIKH MATKU: [ — OApa3y MiCIs ONEPaTUBHOTO BTPyUYaH-
Hst; 2 — l-1ma micisonepartiiiina 100a; 3 — 2-ra micisorepaliiiina 100a

KpoBoBTpaTa 10CTOBIpHO HMKYA Y XBOPHX 2-1 TPYIH MOPIBHSIHO 3 1-10 rpymoro (p<0,05).
Bigpasy micnst onepatii KpoBoBTpaTa y XBopux 2-1 rpynu Oyia MeHmoro Ha 23,37 % nopis-
HSHO 3 1-10 rpymoro, 3a 1-1ry 100y miciusonepaniifHoOro nepioy KpoBOBTpaTa y XBOPUX
2-i rpynu Oyita MeHIor Ha 42,85 % nopiBHSHO 3 1-10 TpyIoto 1 3a 2-y 100y KpOBOBTpaTa
y 2-# rpymi Oyna Menioro Ha 41,66 % nopiBHsHO 3 1-10 rpymoro (puc. 3).

HeoOxigHicTh nmepeauBaHHA MpenapaTiB KpoBl B I'PyMi XBOPHX, 110 OTPUMYBalu B
CKJIa/ll KOMITJIEKCHOI KOpeKLii TpaHekcaMoBY KHUCIOTY, Oyia Ha 9,28 % menioro (p<0,05),
HiK y 1-1 rpymi.

Tepwmin nepeOyBaHHs y BiAIiUIEHH] iH-
TEHCUBHOI Tepamii TaKOoX y MallieHTiB
2-i rpynu OyB TOCTOBIPHO MCHIIIUM, HIX Y
1-ii rpymi (puc. 4).

Tepmin nepeOyBaHHS
y BIIJIIJICHH] IHTEHCUBHOI
Teparii, 7o6a

Tpom603u riIMOOKUX BEH HIDKHIX KiHI- 2,3
BOK OyJin BUSIBJICHI Ha 3-TI0-5-Ty 100y mic- 22 _
JIs1 onepaTUBHOTO BTpy4yaHHs y 6 (13,63 %) ’
KiHOK 1-1 rpyrm. V 4 (8,33 %) xinok 2-irpy- 2,1
U CIIOCTEPIraii TPOMOO3H IIMOOKKUX BEH 20
13 KJIIHIYHO Oe3cMMIITOMHUM Tiepebirom. Ya- ’
CTOTA TPOMGO3IB [IHOGOKHX BEH HIDKHIX KiH- 1,9 B
LiIBOK MaJjla TEH/EHIIIIO JI0 3HIKeHHa 3 13,63 | g \
110 8,33 %, ae 1e He 6yJIO CTATUCTUYHO 10~ \ -
croBipHuM (p<0,05). I1pu nmopiBHSHHI pPU3U- 17 \
KiB BUHUKHEHHsI TPOMOO3iB ITIMOOKHMX BEH [ 6
HWKHIX KIHI[IBOK OYJIO BCTAHOBJICHO, 1110 B
I'PYIi XBOPHX HA PaK IWHKA MaTKH, sIKi Ha L5 /
nepionepalifHoMy eTami JiKyBaHHA ofep- 1.4
JKYBAJIM Teparito aHTU(IOPUHOIITHKAMH, 13 /
pusuk OyB HmxunM (RR=0,6). ’ -ma rpyma | 2-ra rpyna

Bucuoskn Puc. 4. Tepmin nepeGyBaHHS XBOPUX,

1. TTpu moCHmiKeHH] CTaHy CUCTEMHU re-  IIPOOIEPOBAHMUX 3 NMPUBOMY PAKy UIMHKK
MOCTa3y y XBOPHX Ha pAK IIAMKK MATKU 10 ~ MAaTKHM, Y BIIJIJICHH] iHTeHCHBHOI Teparii
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MOYATKY JIIKYBaHHSI BCTAHOBJICHO TICBHI BIIMIHHOCTI MOPIBHSHO 3 HOPMOKO, a came: Ti-
neparperaisi y BUDJIsIII 301bIICHHS TOKa3HUKA IHTEHCUBHOCTI KOHTAKTHOI (pa3u Koa-
rysuii Ha 76 % (p<0,05), rimepkoaryisiis y BUTIIS/II 3pOCTAHHS ITOKA3HUKA IHTEHCHB-
HOCTI Koarynﬂuifmoro ApaiiBy Ha 71 % (p<0 05) # axTuBarist GiOGPUHOIIZY, 30LTHIICHHS
MOKa3HUKA IHTEHCUBHOCTI peTpaKun Ta JI3UCY 3TYCTKA Ha 65 % (p<0,05).

2. YCTaHOBIICHO, 10 y MALIEHTIB 3 PAKOM LIMHKU MATKH, 5IKI Ha neplonepaumHOMy
eTartl JIIKYBaHHs HE OJIeP)KyBaIIN TEPAIIiio aHTI/I(i)16pI/IHOJ'IlTI/IKaMI/I Ha 3-i JIeHb TICIIst Orle-
PATUBHOT'O BTPYYaHHS MOKA3HUK IHTEHCUBHOCTI KOHTAKTHOT (I)a:m KOoaryJsiii OyB 30171b-
IIeHUM Ha 24 %, MOKa3HUK IHTEHCUBHOCTI KOATYIIALIHHOTO JpaiiBy OyB 3MEHIIICHIM Ha
8 % MOPIBHAHO 3 HOPMOIO, 11O CBIAYMIIO MTPO BIAHOBIICHHS CTaHY KOATYJISAILIIHOI JaHKH
cuctemu remocrasy. [Toka3HUK iIHTEHCUBHOCTI PeTpaxiiii Ta JIi3UCy 3ryCcTKa, 10 XapaKTe-
pusye craH (GibpuHOII3y, OyB 30UTbIICHUM Ha 27 % TOPIBHIHO 3 HOpMOto (p<0,05), 1m0
CBITUMIIO TIPO 30€peKeHHs aKTUBAIIT (PiOpUHOITIZY.

3. YCTaHOBIEHO, IO Y XBOPUX HA paK IIUHKU MATKH, SIKi Ha nepionepauiﬁHOMy era-
i TIKyBaHHs OICPXKYBAIM aHTH(IOPHHOMITHYHY Tepariiio, Ha 3-if AeHb MICIIs OnepaTHB-
HOTO BTPYYaHHS MOKA3HHUK IHTEHCUBHOCTI KOHTaKTHOI (ba314 KoaryJsii OyB 30imbIe-
HUM Ha 19 %, MoKa3HUK IHTEHCUBHOCTI KOATryJISLIHHOTO z:paI/IBy — Ha 6 % IMOPIBHIHO 3
HOPMOIO, L0 CBIYMIIO PO BIAHOBJICHHS CTAHY KOATyJISUIHHOI JAHKU CUCTEMH IeMOCTa-
3y. [Toka3HUK IHTEHCUBHOCTI PETPAKIIil Ta JTI3UCY 3TYCTKA, 1110 XapaKkTepu3ye cral (iopu-
HOJi3y, OyB 30uTbIIeHNM Ha 6 % (p<0,05) MOpiBHSHO 3 1-10 TPYIIOIO, MO CBIIYWIO PO
HOpMaJi3aiio GpiopuHoOi3y.

4. BukopucTaHHs IPOIOBKEHO] eMliTypabHOI aHecTe3ii, TPaHEeKCaMOBOI KMCIIOTH 1 OeMi-
MapuHy € HAWOUIBII TOIUTLHUM JIJIsl 3MEHIIICHHSI KDOBOBTPATH Ta BITHOBIICHHS PE3EPBHUX
MOXJIMBOCTEH CHUCTEMH remMoctasy. ¥ XBOpHUX 2-1 TpylH piBeHb reMOTJIO0IHY Ha
2-ry micnsonepariitny 100y Oys Bummm Ha 10 % (p<0,05), KpOBOBTpaTa — HUKXYOK Ha
29 % (p<0,05), HeoOXiTHICTH TIepeJIMBaHHSI TpernapaTiB KpoBi — MeHIo Ha 9,28 % (p<0,05),
TEpMiH NepeOyBaHHs y BIUIIJICHHI IHTEHCUBHOI Teparii — MeHIuM Ha 24 % (p<0,05).
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M. A. I'eoprusinu, B. A. Kopcynos, K. E. Croaspos

OCTPOE ITOBPEX/JIEHHUE ITOYEK ITPU CEIICUCE VY JETEI. BA3O-
AKTUBHBIE MEJIUATOPBI, TIOYEYHBIN KPOBOTOK M HOBBIE BO3-
MOXXHOCTU INPOI'HO3NPOBAHUSA PA3BUTUS

AKTyaJbHOCTb Mpo0/1eMbl. OHUM U3 KOMIIOHEHTOB CEIICUCA U CUHAPOMA MOJIU-
OpraHHOHM HEJ0CTaTOUYHOCTH SIBIIsieTCSl ocTpoe nospexaeHue novek (OITIT), ocmox-
HSIOIIee UX TeUeHHe M yBEeINYMBAIOIIee JeTaabHOCTh. [IpuunHoil ero pa3BuTus
CUMTAIOT HapPYIIEHUs MMOYEUHOH reMoguHaMuKku. Mbl He OOHApPYKUIU B AOCTYII-
HOUW JINTEepaType AAHHBIX, OTPAXKAIOMINX COCTOSTHUE MOYEUYHOI0 KPOBOTOKA MpHU
OIlIT y meTeit ¢ cencucom, 4To U SIBUJIOCH MIPEAMETOM UCCIICTOBAHUS.

Lleab paboThl — U3Y4YUTh COCTOSHHE KPOBOTOKA B MATUCTPAJIBHBIX COCY1aX I10-
YeK y JIeTell PH Cerncuce, yCTAaHOBUTD B3aUMOCBSI3b MEXK/1y HUM U (DYHKIIMOHATIBHBIM
COCTOSIHMEM ITOUEK, COJCPKAHNEM Ba30aKTUBHBIX MEANATOPOB. Y CTAHOBUTD JIOIIILIE-
porpaduyeckue Mmapkepsl 1 npegukTopsl pazsutus OITIT npu cerncuce y nereid.

Marepuajibl 1 MeTObl. [IpOBeIcHO KOMIUIEKCHOE HCCIIe0BAHNE (BYHKIINH T10-
YeK, COCTOSIHUSI TOMEOCTa3a, KPOBOTOKA MO MAarucCTpajIbHBIM apTepHsiM U BeHAM
nouek y 170 neteii ¢ cencucom kak ¢ OIIII, Tak u 6e3 Hero.

PesyabTatsl. B pabote mokazano, uro npu OIII1 y mereit ¢ cencrcoM pa3BuBa-
IOTCSI 3HAUUTETIbHBIE N3MEHEHHUSI KPOBOTOKA B MATUCTPAIBHBIX COCYAaX MOYEK, KO-
TOpBIE XapaKTEePU3YIOTCs MOBBILIEHHEM HHAeKca pesucteHTHOCTH (IR) m mynbca-
nuoHHoro uHzaekca (PI). BeIsiBiIeHO, 4TO 3TH M3MEHEHHS ACCOLMMPYIOTCS € TIPU3HA-
KaMu 3HI0TennanbHol auchyHkimy. [lokazana BO3MOXXKHOCTh MPOTHO3UPOBAHUS
passurtus OIIII y nereit Ha ocHoBe onieHku Pl u IR MaructpaibHbIX BeH MMOYEK.

BoiBosbl. OcTpoe MOBpEXICHNE MOYEK IIPU CEeICUce Y AETei acCOUUpPyeTcs ¢
HapyIIEHUSIMU TTOYETHOTO KPOBOTOKA B BHJIE apTePUATbHON U BEHO3HOM BA30KOH-
crpukiuu. s nporHosuposanus u quarsoctuku OTIIT moxet 6b1Th 9 dexTHB-
HbIM u3MepeHue Pl u IR MarucrpanapHbIX MOYEUYHBIX BEH. Y BEJIMUYEHUE MHEKCOB
cBbIlIe 43 1 61 COOTBETCTBEHHO SIBJISICTCSl YYBCTBUTEIIBHBIM M CHIELU(UIHBIM ITPHU-
3nakamu OIIII.

KuroueBsle ciioBa: menaTpUUECKUil CENCHC, OCTPOE MOBPEKACHUE ITOUYEK.

UDC 616.94-092:[612.13:616.24+612.127]-053.2-07:543.272.32

M. A. Georgiyants, V. A. Korsunov, K. Ye. Stolyarov

ACUTE KIDNEY INJURY IN PEDIATRIC SEPSIS. VASOACTIVE
MEDIATORS, RENAL HEMODYNAMIC AND NOWEL ABILITY OF
PROGNOSIS

Background. Acute kidney injury (AKI) is common complication of sepsis and
MODS. Development of AKI during sepsis increases patient morbidity, predicts
higher mortality. Renal hemodynamic instability is the possible factor of sepsis-
induced AKI. In the available scientists resources we has not found data about kid-
ney hemodynamic in pediatric sepsis with AKI.

Aim — to examine the blood flow in main renal vessels in children with sepsis;
to establish the relationship between blood flow and the functional state of the kid-
neys, the vasoactive mediator’s level; to establish dopplerographic markers and pre-
dictors of AKI development in pediatric sepsis.
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Materials and methods. A complex study of the kidney, homeostasis, and renal
blood flow in the main arteries and veins in 170 children with and without septic
with AKI was conducted.

Results. There are shown significant kidneys blood flow changes, such as in-
crease of the resistive and pulsatility index in pediatric sepsis with AKI. These chang-
es are associated with signs of endothelial dysfunction. The assessment of PI and
IR main kidneys veins are predicting the development AKI of pediatrics’ sepsis.

Conclusions. Pediatrics’ sepsis AKI is associated with impaired renal blood flow
such as arterial and venos vasoconstriction. IR and PI of main renal veins may be
an effective measurement for prediction and diagnosis of AKI. They increase above
43 for IR and 61 for PI are sensitive and specific to AKI development.

Key words: pediatric sepsis, acute kidney injury.

Cercuc (C) i cunapom nomniopranHoi HegocratHocti (CITOH) — Bukivku cydacHiid Me-
JTULIMHI. BinmoBigHO 40 MaHUX 0araTOICHTPOBHUX IOCIIKCHB Y MPOBIMHUX KpaiHaxX 3a-
xigHoi €Bponu ta CILA, xiibKicTh XBopux Ha C HIOPOKY 3pOCTAE, a JIETAIBHICT Ta KO-
HOMIYHI BUTPATH 3aIMINAIOTHCS 3HaYHUMU [1-3]. OmamM i3 kommoHeHTiB CITOH € rocrpe
ymkomkeHHs: Hupok (I'YH), sike 3HayHO yckinanHioe nepedir C, 301blnye BUTpATH Ha JIi-
KyBaHHs Ta BUSBISAETbCs y 42,1 % xBopux. [TopiBHano 3 ['YH y HecenTHYHUX XBOPHX,
I'VH nipu C xapakTepu3yeThCsl TSHKUAM MEPE0IroM 1 aCOLIIOETHCS 3 OUTBIIO0 JIeTabHIC-
TIO Ta TPUBAJIICTIO JIIKYBaHHS Y BIIIUICHHI iHTeHCHBHOI Teparii [4]. V aiteit ['YH mipu cerr-
TUYHOMY IIIOL 30UIBIINYE JICTAIBHICTE 3 6,7 10 57,1 % [5]. OnuH 13 GakTOpIiB PO3BUTKY
I'VH npu C — posnaam CUCTEMHOT Ta HUIPKOBOI TeMoiuHaMiku. [IpoTe cTaH HUPKOBOTO
KPOBOTOKY OIIHIOETBCS CYIEPEUIMBO, aJDKE JIESIKI JIOCIIAHUKY BU3HAYAIOTh HOTO 3HUKEH-
HS, a iHI — 30UTbLIeHHS [6]. ¥ AOCTYNHIN HaM JiTepaTypi MU He 3HAWIUIM JaHUX 100
cTaHy HUPKOBOTO KpoBoToKy nipu C y mitei. OTxe, Opak iHdopMarliii o/10 crany HUPKO-
BOT'O KPOBOOOITY Ta HOTO PEryJIsllii He CIIpUsE MPOBEICHHIO ILIECIIPSIMOBAHOI IHTCHCHB-
HOI Tepartii, Tomy JikyBanHs ['YH npu C BukirouHo miarpumyrode [7].

MeTta — BUBUUTH CTaH KPOBOOOITY y MATICTpaIbHUX CYJIMHAX HUPOK Y AiTeH pH
CeNTUYHUX CTaHaX, L0 YCKIAIHEHI i HeyckiaaHeHi po3BuTkoM ['VH, Ta BcTaHOBHU-
TH B3a€MO3B 530K MiXkK HUM 1 QYHKIIOHAJILHUM CTAHOM HUPOK, BMICTOM Ba304KTHUB-
HUX MeJiaTopiB (OKCcHAy a30Ty U eHmoTeliny). Busnauntu nomnmieporpadiyni map-
KepU CTaHy HUPKOBOI'O KpPOBOOOIry Ta paHHI npeaukTopu po3BuTky I'VH npu
Cercuci y JiTei.

Marepiaim Ta MeTOIH AOCTiKEHHS

ITpoTsirom 2006-2010 pp. OyJio MPOBEACHO IOCIIKEHHS, 10 sIKOTo yBidu 170 mi-
TeW, 10 HAJIXOAWIU M0 BijjuieHHs iHTeHcuBHOI Teparnii K303 «XapkiBcbka oOacHa
nuTsua iHdekiiiiHa kiiHiyHa mikapas». Jiarao3 C ta 'YH BcranoBII0OBay BiAMOBIIHO
mo kputepiiB koHceHcycy SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions
Conference y Can-AHToHI0 (2002) Ta MonudikoBanux kpurepiiB RIFLE nis namienTis
mutsiaoro Biky (A. Kainz et al., 2010). TsokkicTb crany oliHroBaimu 3a mkaioo SOFA.
Cryninb po3naaiB cBigomMocti BusHavanu 3a Glasgow y nemiatpuusiii moaudikarii (P. L.
Reilly et al., 1988).

Vcix xBopux 0yi10 po3nojijieHo Ha Bl rpynu: 3 HasiBHicTIO ['YH (n=37) Ta 6e3 T'YH
(n=133). ¥ nepeBaxxHoi Oinmpmrocti namieHTiB 3 ['YH BoHa Bigmosimama rpamarism R-F,
60 xBopuX 3 rpajaiisimu L-E nepeBoumm 10 iHIKMX JTIKYBAJIBHUX YCTAHOB 3 METOXO TIPO-
BEJICHHS 3aMICHOI Tepartii.

HocmimkyBaHUM BU3HAYAIHM €HAOTENIH CHPOBATKU MeTooM IDA, takTaT KpOBi €H3H-
MaTHYHUM METOJI0M. BMICT cymMmapHUX MeTa0boJIiTIB OKCHIY a30Ty Y KPOBI BU3HAYAIM 32
noromoroto peaktuy ['picca y LITH/IJT XapkiBcbkoro HalliOHAIBHOTO MEIUYHOTO YHi-
BepcuTeTy. Bu3HadueHHS MMOKa3HUKIB elleKTposiTiB rurasmu (Na*, Kt, ClI'i1 Ca**) mpoBo-
JIWITH 32 JTortoMoroto aHamizatopa AVL-998-4 (Asctpis). [1oka3HUKH KUCITIOTHO-OCHOB-
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Horo crany (KOC) i rasiB apTepianbHOI Ta LEHTPAIbHOI BeHO3HOI KpoBi (pO,, pCO,,
Sa0,, pH, HCOj3, BE, BB) Busnauanu 3a qonomororo anaiizatopis AVL-995 (ABctpis)
1 Gastat-mini (Anonis). Bmict kpeatuniny kposi (Cp) ta ceui (Cu) BCTAHOBIIOBAIH 3a
CTaHAAPTHUMHU O10XIMIYHMMM MeTOAaMH Ha aHamizaTopi State Fax 1904 (CLLA). ITpo-
BOJIMBCSI pPO3PaXyHOK KJIIPEHCY KPeaTHHIHY 3a (popMyIIolo:

Cu/Cp (mmonb/m) x 80 X miypes (Mi/xB).

MOHITOPHE CIIOCTEPEKEHHS BKIIOYAIO BU3HAUCHHS Jiype3y; peectpamito EKT, yac-
TOTH cepueBux ckopoueHb (HCC); myIbCOKCUMETPit0; BUMIPIOBAHHS CEPEIHBOTO apTe-
pianpHOTO THCKY (CAT), 3acTocoByrourn MOHITOpHY cuctemy UM-300. Ycim namieHTam
MIPOBOJIMIIM IMITYJIbCHO-XBWJIBOBE JTONTUIEpiBcbKe ckanyBaHHS (Y3-ckanep “Ultima PA”)
KPOBOTOKY IO IpaBiil Ta JIiBiil HUPKOBIiH apTepisax (A ren D, A ren S) i mpaBiii Ta miBiit
HupkoBiil BeHax (V ren D, V ren S) 3 BuMmiproBaHHSIM MakcuManbHOT (Vmax) i MiHIMallb-
Hoi (Vmin) HIBUIKOCTI KPOBOTOKY Ta PO3paxXyHKOM iHJieKcy pe3uctenTHocT (IR) 1 mmyib-
camiitHoro iHmekcy (PI). JlocToBipHICTS BIAMIHHOCTEH MiX ITOKa3HUKaMU BH3HAUAIIA 32
JorioMoroto t-kputepito CterofieHTa. J1arHOCTUYHY Ta TPOTHOCTUYHY 3HAYYIIICTh I1a-
paMeTpiB OLIHIOBAIM 3a moka3Hukamu: ayTiauBocti tecty (UT), cneuudiunocri tecty
(CT), rounocrti Tecry (TT), mozutusuoro nporuocruunoro tecry (I[1T1T) Ta HeraTuBHO-
ro nporuoctuyHoro tecry (HIIT).

Pe3yabTaTn nociigkeHHs Ta iX 00roBopeHHs

HocnipKkyBaHi rpyIy MAIEHTIB 32 BIKOM Ta aHTPOIIOMETPUYHUMHU XaPaKTEPUCTUKA-
MU HE MaJjiu JJOCTOBIpHUX BiaMiHHOCTel (p>0,05). I'pyma 6e3 'YH xapakrtepu3syBajacs
HaSIBHICTIO CUMIITOMIB CUCTEMHOI 3aMajibHOI BIIMOBI/II Y BUTIISII TapsYKH, JIEHKOIIMTO-
3y, OMOIIOJIKEHHS JIEHKOLHUTAPHOT q)opMynH Ta TaxiKapL[i'l' PiBenb JTAKTATY HECYTTEBO
TEPEBUIIYBAB HOPMY, IO CBIIUMIIO NIPO BIACYTHICTH 3HaYHUX po3naniB nepgysii, CAT
HE BIJIPI3HSBCS BIJI HOPMH.

I'pyna 3 I'VH Takox xapakTepu3yBayacst HasIBHICTIO O3HAK CUCTEMHOI 3aIaJibHOI Bijl-
TIOBIJII, 32 SIKUMU HE MaJjia JOCTOBIPHUX BIIMIHHOCTEH 13 xBopumu rpymu 6e3 ['YH (p>0,05).
ITpote y xBOpHX Ii€l IPyNH Bi3HAYABCS JOCTOBIPHO OLIBIIMI PIBEHBb JIAKTATY TUIA3MU
(p<0,05), nocroBipHO HIK4MiA, TOpiBHSIHO 3 HOpMOto, CAT (p<0,05) Ta 3HA4YHO OUTBIINI
6an 3a mkanoro SOFA (p<0,001). Omxe, HasBHicTs I'TIH mpu C y miTeil acoIlitoeThes 3
OLTBIII TSHKKUMHU po3iiagamu repdysii ta cyrreBum nornuodinernsm CITOH. I'pyna 3 T'YH
Bi/I3HAYAJIACS JIOCTOBIPHUM 301IBIICHHSIM KpeaTHHiHY tu1a3Mu (p<0,001) Ta 3HIKEHNM TeM-
oM Jiype3y nopiBHsHO 3 Tpymnoro 6e3 I'YH (p<0,05). Kiipenc kpeatuniny y rpymi 3 ['YH
Tako OyB JOCTOBIPHO HIKYMM, HIX y Tpymi 6e3 ['VH (p<0,01; tadm. 1).

BuznauenHs (byHKuloHanbﬁoro CTaHy XUTTEBO BAKIMBUX CUCTEM J1aJI0 MiJICTaBU KOH-
CTaTyBaTH, IO ¥ nawieHTiB 13 centuuHoo 'VYH Oys ):[OCTOBlpHO HIKYUM KOE(DILIEHT OK-
curenanii PaO,/FiO, (p<0,05). IToka3HUKH TSHKKOCTI IepedpanbHOl HETOCTATHOCTI 32
mkajoro koM Glasgow (p<0,05) Ta opranHux po3sinajis 3a mkanow SOFA (p<0,001) Oynu
JoctoBipHO BUIUMH y XBopux 13 ['YH. I, Hapemri, po3sutok ['VH cynmpoBomkyBaBces
JIOCTOBIPHO OUIBIIIOIO JIETAIBHICTIO, sika csirana (39,4£8,6) % (p<0,01; qus. Tadm. 1).

OTxe, oJiepKaHi 1aHi cBI4aTh Npo Te, 10 po3BuTOK I'YH npu cenTuuHux craHax
CYIIPOBOIKYETHCS OUTBIN TsHKKUM piBHeM CITOH Ta acoIlitoeThes i3 MOTIPIICHHSIM Pe3yiIb-
TaTiB JIKyBaHHS. 3 omIsiy Ha 11e piarHoctuka ['YH Mae HocuTH BUIIEpe/KyBaTbHUN Xa-
paxTep, 110 HAJIaCTh 3MOI'y 3aCTOCOBYBATH I[JIECIIPSIMOBAHY IHTEHCUBHY TEPAIIiio y pasi
BUSIBJICHHS] TUX PEriOHAJIbHUX 1 CHCTEMHHUX FeMOJAMHAMIYHUX PO3JIAJIIB, K MOXKHA PO3-
[JISIIATH SIK BAXKJIMBI YMHHUKH il TATOTEHE3Y.

3a pe3ynbTaTamMu yIbTPa3ByKOBOI gonruieporpadii MaricrpalbHUX CyIMH HUPOK 3sl-
cyBajocs, mo IR MaricTpaabHUX BEH Ta apTepiit Hupok y rpymi 3 ['YH BusBmmmcs mo-
CTOBIpHO OUTBIIIMMU, HIX y Tpy1i 6e3 ['YH. Otxe, possurok ['VH nipu C y miteit Xapakre-
pHUBYEThCS HASIBHICTIO Ba30KOHCTpI/IKHII K apepeHTHHUX, TaK i ecpepeHTHHx Mar1CTpan1>—
HUX CYAMH HUPOK, 110 MIATBEP/DKYE TIOTE3y 100 BATOMOI POl MICIEBHX T'eMOIUHAMIY-

26 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.



Tabnuys 1
IMoka3unkn Biky, Macu Tia, TAKKOCTIi CTaHy,
cHCTeMHOI 3anaabHOi BiANOBi/i Ta GyHKIIOHAILHOrO CTAHY HUPOK, XESX

IToxazHukK I'pyma 6e3 I'VH, n=133 | I'pyna 3 'YH, n=37 P
Bik, wmic. 37,615,8 32,31£9,7 > 0,05
Maca, kr 14,414 12,5+2,3 > 0,05
Temmeparypa Ttina, °C 38,4%0,2 38,1%£0,3 > 0,05
Jetikoruru, 109/1 18,9+1,4 17,5+1,8 > 0,05
Mogoni popmu, % 18,2+2,3 24,1£3,8 > 0,05
JlaxTaTt, MMOJIB/II 2,910,3 5,0+0,9 < 0,05
Bbam 3a SOFA 3,810,4 8,910,7 < 0,001
YCC, yu./xB 133,2+3,1 146,3%+5,8 < 0,05
CAT, MM pT. cT. 70,0+1,7 61,522 < 0,01
KpeaTuHin KpoBi, MKMOJIB/TT 88,7121 223,7+25,3 < 0,001
Hiype3s, mit/(kr-roj) 2,8%0,2 2,1£0,2 <0,05
KiipeHc kpeaTuHiHy, MIT/XB 129,4%+26.,2 42,7£13,8 < 0,01
K®, mi/xB 236,1+33.9 101,9£28.3 < 0,01
PaO,/FiO, 364,90+31,67 252,62£30,00 < 0,05
pHa 7,421+0,02 7,21+0,08 < 0,05
ABa, mmoib/i 20,00%1,14 13,96%2,29 <0,05
BBa, mMoib/in 43,44+1,20 32,69+3,59 <0,01
+BEv, mmob/n -3,04%1,04 -12,20£2,19 < 0,001
SOFA, 6anu 3,82+0,39 8,85+0,73 < 0,001
Glasgow, 6anu 10,58%0,49 8,77+0,58 < 0,05
JleranwHicts, % 11,0£4,0 39,418.,6 <0,01

HuX posiajiiB y po3sutrky ['VYH. I1po 1ie Takox cBig4aTh ojeprKaHi IaHi 010 JOCTOBIp-
HO MEHIIIOTO BMicTy cyMapHux metadomitiB NO (p<0,05) y xBopux i3 'VH, nopiBHsHO
13 xBopumu 0e3 I'VH, Ha 111 30inb1eHoro piBHs eHaoTeiny (tabin. 2). Tomy onepskaHi
Pe3yJIbTaTH Qi0Th MOJJIMBICTD HMIATPUMATH JYMKY L1010 BaXKIMBOI POJIi eHI0Tesialb-
HOI MUCOYHKINI Ta PO3NadiB HUPKOBOTO Kp0130061ry y po3sutky I'VH npu C y nireii,
110 3araJIOM 30ITaeThCs 3 AKTYyaJTbHUMHU CBITOBUMU JTAHUMH [8§].

Taxum ynnom, npu I'VH BinOyBaeThCst pO3BUTOK 3HAYHOTO CIA3My MaricTpalibHUX
BEH HUPOK 13 «apTepiarnizaiieio» KpoBoToky (puc. 1). HopMa ans nopiBHSHHS mogaHa
Ha puc. 2.

3 ypaxyBaHHSM OJIEP)KaHMX JaHUX I10A0 3MiH KPOBOTOKY MAariCTpaJIbHUMU CyJUHA-
MU HHPOK IIPU CENTHYHHUX CTaHAX y MiTeH Ta CTATUCTHMYHO 3HAUYYIINX BIAMIHHOCTSX Y
MOKa3HUKaX HUPKOBOTO KpOBOTOKY y xBopux 13 ['VH 1 6e3 ['VH, 6yio Bu3Ha4YeHO mpo-
THOCTUYHY U IIarHOCTUYHY 3HaUyIIicTh moka3HukiB IR 1 PI mpaBoi Ta iiBoi marictpais-
HUX BeH 1 apTepil HUpOK. SIK 3HaUyIa A AIarHOCTHKHU Ba30CHa3My BEIMYMHA ITOKa3-
HukiB IR 1 PI oOpano ix 3Ha4eHHs, sIKi MepeBUIIyBaTN 75 MPOLEHTUIb Y KOHTPOJIbHIN
rpymi. OnepxaHi MOKa3HUKM CTAHOBIIIM JJIst MaricTpaibHux BeH — IR monan 0,43, PI
nonan 0,61; mist maricrpanpaux aprepiii — IR monan 0,77; PI monan 1,58.

Haiibinpina 4y TIuBICTh BUSIBUIIACS IPUTAMaHHOYO U1 mijgBuineHHs IR ta PI marict-
palbHUX HUPKOBUX BeH. Bona nopiBaioBana 91 %. CreuudiuHiCTh 03HAKY IT1IBUIIICHHS
UX 1HJEKCIB moHaa HopMmy craHoBwia 58 % mist IR ta 67 % mist PI. TounicTs TecTy
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Tabnuys 2
IMoxka3nuku KpoBoOOGIry MaricTpaabHUMH CYJUHAMH HUPOK
Ta BMiCTY Ba30aKTUBHHX MeJiaToOpiB y cHpoBaTui KPOBi
Y XBOPHX 3 TOCTPHM YLIKO/IZKEHHSIM HUPOK Ta 0e3 Hboro, xESx

IToxa3Hux I'pyma 6e3 I'VH, n=133 | ['pyma3 ['VYH, n=37| p

Vmax A ren D, cM/c 71,039 71,2£7,0 > 0,05
Vmax A ren S, cm/c 73,1%£4,0 67,6£6,3 > 0,05
Vmin A ren D, cMm/c 21,5%1,5 14,0+1,5 < 0,001
Vmin A ren S, cMm/c 22,0%1.,5 12,8%1,3 < 0,001
IR A ren D, ym. oj. 0,68%0,02 0,77£0,02 <0,01
IR A ren S, ym. og. 0,69£0,02 0,78%0,02 <0,01
Vmax V ren D, cm/c 26,2%1,5 22,4*1.5 > 0,05
Vmax V ren S, cm/c 23,911,6 20,8%1,6 > 0,05
Vmin V ren D, cm/c 15,7£1,0 8,510,6 < 0,001
Vmin Vren S, cMm/c 14,1+0,6 8,2+0,7 < 0,001
IR V ren D, ym. og. 0,39%0,02 0,60£0,03 < 0,001
IR Vren S, ym. ox. 0,37£0,02 0,57£0,03 < 0,001
Cymapui metabositu NO, 50,31%+4,23 37,00+4,97 < 0,05
MKMOJIB/JT

Ennotrenin, hpMonan/n 0,75+0,24 0,46%0,11 > 0,05

95.82 cm/s

-1464 Hz ' : ‘ " .57.49 cmls

Puc. 1. JonmiaeporpaMa HUpKOBOT'O KPOBOTOKY
MaricTpaJbHUMH apTEPIsIMU Ta BEHAMHM ITPU FOCTPOMY YIIKOHKEHHI HUPOK

28 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.



| ST A |
2929 Hz

Puc. 2. JomeporpamMma HUPpKOBOTO KPOBOTOKY Y HOPMI

caramna 76 %, IIIIT mist uux mokasHUKIB cTaHOBUB 56 %, a HIIT — 94 %. IToka3Huku
apTeplaJ'H)HOFO KPOBOTOKY, sIKi BinOuBau 36iapeHHs IR ta PI nonan Hopmy, mopis-
HSHO 13 TOKa3HUKAaMM BEHO3HOI'O KPOBOTOKY, BUSBUIIMCS MEHII YyTIUBUMHU (58 %) ase
nero Outbin crienudivauMu — 76 % (tabu. 3). [Mokaszuuku TT Ta [T maiixe He Biapi3-
Hsmucst. [Tokazauk HIIT mis aprepiallbHUX CYIMH TaKOX OYB JEII0 MEHIINM, HiX JIIs
BEHO3HUX (Ta0u1. 3).

ITpu anainizi yacToTH po3BUTKY cenTuuHOl ['YH y 00CTex)eHnX XBOPHX 3’CYyBaIoCs,
110 3a HasBHOCTI IR MaricTpaJlbHUX HUPKOBHUX BeH MOHaJ 43 KpeaTHHIH KPOBi MOHAJ
110 mxmomnb/n 6yB y (51,0£7,0) % mamientis, y xBopux 3 IR maricrpaibHUX HUPKOBHUX
BeH MeHIle 43 — nume y (14,0£5,0) % XBopux, OTKe, BUCOKO JOCTOBIPHO piJiie
(p<0,001).

3BaXkaloyM Ha Te, IO YIbTPA3BYKOBE BU3HAYEHHS KyT-HE3aJIe)KHUX MOKa3HUKIB IR
ta PI maricTpajbHUX BEeH HUPOK € HEIHBA3MBHUM, TEXHIYHO HECKJIAJIHUM 1 IIBUJIKUM Me-

Tabauys 3
JliarHocTHYHA 3HAYYINICTH MOKA3HUKIB PEHATBLHOI0 KPOBOTOKY
MpU NPOTrHO3YBAaHHI PO3BUTKY FOCTPOro YIIKO/:KeHHsI HUPOK NpH cencuci y airei, %

IToka3Huk
TToka3Huk
IR Vren>0,43] PIVren> 0,61 |IR Aren>0,77|PI Aren> 1,58
4T 91 91 58 58
CT 58 67 78 76
TT 70 76 70 69
I13I1T 56 56 61 59
HIIT 94 91 93 75
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TOJIOM JIOCIIDKEHHS, IKOMY IpUTaMaHHa JOCTaTHbO BUCOKA YYTJMBICTh, HOFO MOXKHA
BUKOPHUCTOBYBATH SIK EKCIIPEC-IIaTHOCTUKY Ta MPOTHO3YyBaHHA po3BUTKY ['YH y miteil.
OpeprkaHi Iij yac JOCTIDKEHHS TaHl IEMOHCTPYIOTh 3arajoM 3icTaBHi 3 poboTamu D.
Schnell et al. pe3ybTaTH 11010 BUCOKOI TIATHOCTHYHOI Ta TPOTHOCTUYHOI 3HAUYITIOCT] yITh-
TPa3ByKOBUX KPHUTEPIIB PEHAIbHOT BA30KOHCTPUKIN /s BusiBjieHHs [ YH y xBopux 3
BiJUTUIEHb IHTEHCUBHOI Tepartii [9; 10].

Knintunuit npuxnao Ne 1

Hurtuna 1., 10 mic., maca tina 10 kxr. Jomnpasnena g0 BAIT K303 XOJIKII i3 gia-
TFHO30M: OJIMCKaBUYHA MEHIHTOKOKIIEMIisl, CENITUYHUI IOK, CHHAPOM Y oTepxayca — dpi-
nmepukceHa. [Tpu HaaxXomKeHHI CTaH yKpal TsokKuid. PiBeHB cBimoMocTi — 5 OaTiB 3a IIKa-
no1o koM Glasgow, 3a SOFA — 17 6aJiB (IMOBIPHICTB JIETAJILHOTO KiHIs — MoHad 83 %).
Meninreainbti 3Haku HeraTusHi. Temneparypa tira — 36,0 °C. Ilkipa Omina 3 «Mapmy-
POBHMY PHCYHKOM. Cumnrom «6minoi wisvu» 6 ¢. Kinuisku xonoznni Ha gotuk. ITepi-
opallbHUi LiaHO3, akpouiaHo3. Ha o6muyui, Tyny6i, KiHIIBKaX 3IMBHE reMOpAriyHe BU-
CHUIIAHHS, TITOCTa3H, HEKPO3H. 3d1HTy6OBaHa [MpoBoautses LIBJI. AyckynbTaTUBHO 3
000X OOKIB BUCITYXOBY€EThCs KpemiTatis. Toru cepis mpuckopeHi. CUCTOIIYHUHN 1IyM Ha
BepxiBui, YCC — 179 3a | xB, nyibc Ha a. radialis 3HwkeHOr0o HamoBHeHHs, AT —
76/38 MM pr. cT. JKusit M skuii. Jliype3 3HIKCHHI.

Kminiunwnii anamis kposi: remorio6in — 135 v/, eputpountu — 4,4-1012/71, KomB0pO-
Buii mokasHuk — 0,91, mefikorutu — 26,0-109/1, manuukosaepui HedTpodian — 25 %,
cerMeHTosAepHi HeTpodinu — 28 %, mimpountun — 32 %, moHouutu — 12 %, IIIOE —
41 mMm/Ton.

Bwmicr enextpoiiTiB cupoBaTku KpoBi: K+ — 10,9 mmons/n (HopMma 3,5-5,3 MMoIib/i),
Nat — 169,3 mmorb/n (Hopma 135,0-145,0 Mmonb/it), ioHi3oBanuii Catt — 4,27 MMOJIB/1T
(HopMa 1,1-1,3 MMOJ‘IL/J‘I) ClI'— 120,0 MMOJ‘IL/J‘I (HopMa 92,0-105,0 MMOJ‘IL/J‘I) Bucho-
BOK: TifepKaieMisi, TilepHaTpieMis, rilepKaibLieMis, TilepXIopeMis.

IMoxaszumkn razis i KOC: Benosna kpos — pO, 61,6 mm pT. cT., pCO, — 47,0 MM pT. CT.,
ScvO, — 54,8 %, pH — 6,78, HCO; — 6,8 Mmomas/1, BB — 18,4 mmons/n, BE —
-28,8. Agup — 57,7 mmouns/n (Hopma < 15,0 mmounb/in). AprepianbHa kpoB: pO, —
139,6 mm pt. cT., pCO, — 35,2 MM pT. cT., Sa0, — 93,5 %, pH — 6,82, HCO; —
5,6 mmonb/it, BB — 17,6 mmonb/n, BE — -29,7. JlakraT BeHO3HOI KpOBi — 16,7 MMOJIB/II,
JIAKTAT apTepialibHoi KpoBi — 7,51 Mmoutb/it (Hopma < 1,0 MmmoItb/i1). BUCHOBOK: IeKOM-
TIEHCOBAHUI METAOOIYHUI a1iu103, 301TBIIICHHS] aHIOHHOTO 1HTEpBAJy 32 PaXyHOK JIaK-
TaTaumI03y.

[Toxa3Huku KpoBOooOIry y HupKoBux BeHax: PI V ren 0,78, IR V ren = 0,51. BucHo-
Bok: 30utkIeH] PI Ta IR, mo € tunosum mis I'YH. TTpoBenene AOCTIKEHHST a30TUCTUX
IIUTAKIB KPOBi: ceuoBUHA — 25,4 MMOITb/1, KpeaTuHiH — 531,0 mxmoms/n. Jliype3 mopis-
HioBaB 1,3 Mi1/(KT°TO) Ha TIIi BUKOPUCTAHHS calypeTukiB. KiripeHC KpeaTHHIHY CTaHO-
BuB 3,4 mut/(x8-M2) (HOpMa 80,0-120,0 Mit/(xB-M2)), IBUAKICTH KiTyO0UKOBOI (hinmbTparrii
7,5 mi(xe-M2) (Hopma 63,0-91,0 mu/(xB-M2)). [TinTBepmkena HasBHicTh ['YH.

CTaH IUTHHU TOTIPIIYBABCSA 32 PaxXyHOK PO3BUTKY CHHIPOMY MOJIIOPTraHHOI HEIo-
craTHOCTI. JIeTambHUI KiHEIh HACcTaB Ha 3-Ti0 MoOy IepeOyBaHHs y BiIUICHHI aHECTEe310-
JIOTii Ta THTEHCUBHOI Teparii.

Knintunuit npuxnao No 2

Hurtuna C., 2 pokiB, Maca Tina 12,5 kr. Hapilinuia 1o BifJiiJIeHHsT aHeCTe310J10Tii Ta
IHTEHCUBHOI Teparii 3 JiarHo30M: OJINCKaBUUHA MEHIHTOKOKIEMisl, CEITUYHUN IIOK,
cunpom Yotepxayca — Dpinepukcena. [1pn HaaXoKeHH] CTaH yKpaii TshKKui. PiBeHb
cBimomocTi 15 0amiB 3a mkanoro koM Glasgow, 3a SOFA — 13 6ariB (IMOBIpHICTB JIeTaIb-
HOTO KiHIg moHaa 83 %). MeHiHreanbpHl 3HaKW HeraTUBHI. TemIiepaTypa Tila —
39,2 °C. lkipa 61iga 3 «MapMypoBUM» PUCYHKOM. CHMIITOM «Ominoi mrsiMm» 4 ¢. KiHmiBku
xoJioHI Ha MoTHK. [lepiopaibHumii 1iaHo3, akpoiiaHo3. Ha oOiuuyi, Tyiry0i, KiHIlIBKax
3]IMBHE TeMOpariyHe BUCHITAHHS, TIIIOCTa3u, HeKpo3u. 3ainTyooBana. [TpoBomutscest LIIBJI.
AyCKyITbTATUBHO IUXAHHS )KOPCTKE, 3 000X OOKIB BUCIYXOBYEThCS Kpernitaris. ToHu cep-
s mpuckopeni. Cucroniunuii mym Ha BepxiBui, YHCC — 160 3a 1 xB, nynbe Ha a. radialis
3HKeHoro HanoBHeHHs, AT — 80/55 MM pt. cT. JKusit M’sikuii. Jiype3 3HIDKEHHIA.
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Ktiniuawmit anami3 kposi: remoriobin — 120,7 r/a, epurpountn — 4,3-1012/1, Kombo-
posuit mokasuuk — 0,88, meiikountu — 1,5-10%/11, manuukosaepHi nerpodian — 19 %,
cerMeHTosiiepHi HeruTpodinmn — 44 %, mimpouutu — 33 %, Monouutu — 3 %, €03UHO-
dbimua — 1 %, IIIOE — 16 mMm/Tog.

Bumict enekTpotitiB cupoBaTku kKpoBi: K+ — 3,2 MMouw/i1 (HopMa 3,5-5,3 MMmoutb/i),
Na*—136,8 mmorb/n (Hopma 135,0-145,0 mmorb/i), ionizoBanuiit Ca** — 1,05 mmoJtb/n
(mopma 1,1-1,3 mmomne/n), ClI"— 96,0 mmouw/n (Hopma 92,0-105,0 mmoins/i). BucHOBOK:
TTOMipHA TIMOKAIBITIEMIS Ta TITOKATIEMIS.

IMToxasuukn rasis i KOC: BeHosna kpos — pO, 42,3 MM pr. cT., pCO, — 35,7 MM pT. CT.,
SevO, — 69,5 %, pH — 7,29, HCO; — 16,8 mmons/n, BB — 38,8 mmouns/m,
BE — -7,9. Agup — 28,3 mmounb/n (Hopma < 15,0 mmonb/n). AprepianbHa kpos: pO, —
130,4 mm pr. cT., pCO, — 23,3 MM pr. cT., SaO, — 98,6 %, pH — 7,35, HCO; —
12,4 mmois/in, BB — 36,9 mmonb/n, BE — -10,6. JIakTaT BeHO3HOI KPOBi — 2,5 MMOJIB/II,
JaKTaT apTepianbHoi KpoBi — 2,5 MMonb/1 (HopMa < 1,0 MMonb/1). BucHoBOK: MeTabo0-
JHYHWH allu103, 9aCTKOBO KOMITEHCOBAHUHN PeCIipaTOPHUM aJIKajI030M, 301IbIIIEHHS aHi-
OHHOTO IHTEPBAIY 32 PaXyHOK JIAKTaTaIUI03Yy.

[TokasHuku KpoBooOiry y Hupkosux BeHax: PI V ren 0,22, IR V ren 0,19. BucHoBOK:
3mentieHHst PI ta IR. 3menmenns PI ta IR e ve Tunosum jyts I'YH. TTpoBeneHo 1ocimkeH-
HS1 230THCTHX IIUIAKIB KPOBi: ce40BUHA — 6,6 MMOJIB/TI, KpeaTuHiH — 88,5 MKMOJIB/I.

CraH TUTHHU TOTIipIIyBaBCs 32 PAXYHOK CTPIMKOTO NMPOTPECYBaHHS KaTEeXOJaMiH-
PE3UCTEHTHOT'O CeNTHYHOTro MoKy, JAB3-cunapomy. JleTaabHUN KiHEIb HACTYIIUB 3a
20 rox mepeOyBaHHS y BIJIIJICHHI aHECTE310JI0T1] Ta IHTEHCUBHOI Tepalii.

Bucnosku

1. CentuyHe rocTpe YIIKOIKCHHS HUPOK Y JliTel acouiiioBaHe 3 pO3IalaMH HUPKO-
BOI'O KPOBOTOKY Y BHIJISIL apTePiabHOI Ta BEHO3HOI BA3OKOHCTPHKLIII.

2. IMoBipHa pUYKMHA PO3JI1aJiiB HUPKOBOI FeMOIMHAMIKY — €HI0TeIlaIbHA TUCHYHK-
Lis 3 BIXHOCHMM Je(ILMTOM Ba30AMIATATOPIB (OKCUIY a30Ty) HA TII BHCOKOTO PIBHS
BA30KOHCTPUKTOPIB (CHAOTEIIHY).

3. Jlns IpOrHO3yBaHHs Ta J1iarHOCTUKH TOCTPOTO YIIKO/DKCHHS HUPOK TPH Cercuci
y AiTei eheKTHBHUM € BUMIPIOBAHHSI I1yJIbCALIIHOTO 1HACKCY Ta IHIEKCY PE3UCTEHTHOCTI y
MAaricTpajibHUX HUPKOBUX BEHAX. 3pOCTaHH${ IH/IEKCY PE3UCTEHTHOCTI MaricTpajbHUX HUP-
KOBHX BeH NoHa/ 43 Ta mynbcaiiiiHoro iHjaexcy noHaz 61 e BucokouytimuBumu (91 %) Ta
JIOCTaTHBO crenudigHIMHE (58 %) 03HAKAMU PO3BUTKY FOCTPOTO YIIKOIKEHHSI HUPOK.

JITEPATYPA

1. The epidemiology of severe sepsis in children in the United States / R. S. Watson, J. A.
Carcillo, W. T. Linde-Zwirble [et al.] // Amer. J. Respir. Crit. Care Med. — 2003. — Vol. 167. —
P. 695-701.

2. EPISEPSIS: a reappraisal of epidemiology and outcome of severe sepsis in French intensive
care units / C. Brun-Buisson, P. Meshaka, P. Pinton [et al.] // Intensive Care Med. — 2004, — Ne 4.
—P. 580-588.

3. Epidemiology of sepsis in Germany: results from prospective multicenter study / C. Engel,
F. M. Brunkhorst, H.-G. Bone [et al.] // Intensive Care Med. — 2007. — Ne 4, — P. 606-618.

4. Zarjou A. Sepsis and Acute Kidney Injury / A. Zarjou, A. Agarwal // J. Am. Soc. Nephrol.
—2011. - Vol. 22. — P. 999-1006.

5. Septic versus non-septic acute kidney injury in critically ill patients: characteristics and clinical
outcomes. / M. Cruz, J. G. Athayda de Olivera Dantas, T. M. Levi [et al.] // Rev Bras Ter Intensiva.
—2014. - Vol. 26 (4). — P. 384-391.

6. Poukkane M. Acute kidney injury in severe sepsis and septic shock / M. Poukkane
/I Academic dissertation. — Helsinki, 2015. — 108 p.

7. Association between systemic hemodynamics and septic acute kidney injury in critically ill
patients: a retrospective observational study / M. Legrand, C. Duplus, C. Simon [et al.] // Crit.
Care. — 2013. — Vol. 17. — R. 278.

8. Bilgili B. Sepsis and Acute Kidney Injury / B. Bilgili, M. Haliloglu, I. Cinel // Turk J Anaesth
Reanim. — 2015. — Vol. 42. — P. 294-301.

Clinical Anesthesiology & Intensive Care, N 1 (7), 2016 31



9. Renal Resistive Index Better Predicts the Occurrence of Acute Kidney Injury than Cystatin C
/ D. Schnell, S. Deruddre, A. Harrois [et al.] / Shock. — 2012. — Vol. 38. — P. 592-597.

10. Schnell D. Bedside Doppler ultrasound for the assessment of renal perfusion in the ICU:
advantages and limitations of the available techniques / D. Schnell, M. Darmon // Critical
Ultrasound Journal. — 2015. — Vol. 7, N 8. — DOI 10. 1186/s13089-015-0024-6.

REFERENCES

1. Watson R.S., Carcillo J.A., Linde-Zwirble W.T., Clermont G., Lidicker J., Angus D.C. The
epidemiology of severe sepsis in children in the United States. Amer. J. Respir. Crit. Care Med
2003, 167: 695-701.

2. Brun-Buisson C., Meshaka P., Pinton P., Vallet B. EPISEPSIS: a reappraisal of epidemiology
and outcome of severe sepsis in French intensive care units. Intensive Care Med 2004; 4: 580-588.

3. Engel C., Brunkhorst F.M., Bone H-G. Epidemiology of sepsis in Germany: results from
prospective multicenter study. Intensive Care Med 2007; 4: 606-618.

4. Zarjou A., Agarwal A. Sepsis and Acute Kidney Injury. J. Am. Soc. Nephrol. 2011; 22: 999-1006.

5. Cruz M.G., Athayda de Olivera Dantas J.G., Levi T.M., de Seixas Rocha M., Pinto de
Souza S., Boa-Sorte N., Guerreiro de Moura C.G., Margarita Sampaio Cruz C. Septic versus
non-septic acute kidney injury in critically ill patients: characteristics and clinical outcomes. Rev
Bras Ter Intensiva 2014; 26 (4): 384-391.

6. Poukkane M. Acute kidney injury in severe sepsis and septic shock. Academic dissertation.
Helsinki, 2015. 108 p.

7. Legrand M., Duplus C., Simon C., Gayat E., Mateo J., Lukaszewicz A-C., Payen D. Asso-
ciation between systemic hemodynamics and septic acute kidney injury in critically ill patients: a
retrospective observational study. Crit. Care. 2013, 17: 278.

8. Bilgili B., Haliloglu M., Cinel 1. Sepsis and Acute Kidney Injury. Turk J Anaesth Reanim
2015; 42: 294-301.

9. Schnell D., Deruddre S., Harrois A., Pottecher J., Cosson C., Adoui N., Benhamou D.,
Vicaut E., Azoulay E., Duranteau J. Renal Resistive Index Better Predicts the Occurrence of Acute
Kidney Injury than Cystatin C. Shock 2012; 38: 592-597.

10. Schnell D., Darmon M. Bedside Doppler ultrasound for the assessment of renal perfusion
in the ICU: advantages and limitations of the available techniques. Critical Ultrasound Journal
2015; 7: 8. DOI 10. 1186/s13089-015-0024-6.

Haoitiwna 14.03.2016

Peyensenm 0-p meo. nayx, npo@. FO. FO. Kobenayvkuii

VYIK 616.37-002-089:616-005.1-08

C. C. lllep6axos, K. Il. Kipniunikosa, B. O. IBanoBa,
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BILJIUB EMNIAYPAJTBHOI AHECTE3IT
HA CTAH CUCTEMM PET'YJSLIT
ATPET'ATHOT'O CTAHY KPOBI Y XBOPUX
HA I'OCTPUN JECTPYKTUBHUI TAHKPEATUT

Ooecvkuil HayionanbHuil Meouunuti yuisepcumem, Oodeca, Ykpaina

YK 616.37-002-089:616-005.1-08

C. C. lllepbaxos, E. I1. Kupnnuankosa, B. A. VBanosa, E. C. Kymnup,
A. A. JlanuioBa

BJIVSHUE SIUIYPAIIBHOM AHECTE3UU HA COCTOSAHUE CHUC-
TEMBI PET'YJALINUN ATPETATHOI'O COCTOSAHUSA KPOBU V¥ BOJIb-
HbIX OCTPBIM JECTPYKTUBHBIM ITAHKPEATUTOM

AKTyaabHOCTb. Pe3ylbTaThl HCCIIeJOBAHUIT TOKA3bIBAIOT, YTO U3MEHEHHS B CH-
cTeMe reMocTasa MpH OCTPOM AeCTPYKTUBHOM maHkpeatute (OIIT) HampaBiieHsb! B
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CTOPOHY €€ aKTUBAIINH, B TO BPeMs KaK aHTUT€MOCTATHIECKasi aKTUBHOCTh BO3HUKA-
eT Ha no3aHux craausx passutus OI1 u accouuupyercs ¢ pazpuruem JIBC-cun-
poma.

Llens — ynyumeHue pe3yJbTaTOB MHTEHCUBHOU Tepanuu y 6onbpabix OIT my-
TeM KOMIUIEKCHON KOPPEKIUU HAPYIIEHUH CUCTEMBbI PETYJISIIIMA arperaTHOTro Co-
CTOSTHUSI KPOBH.

Marepunaasl u Metoasl. B uccnenoBanne Bouu 60 maruentos ¢ O, koTo-
pble ObUTH pa3/ielieHbl Ha ABe TPYIIbL. bonbHbIe KOHTpOIBHOM (1-11) rpymms! (30 ma-
IIMEHTOB) MOJIy4Yau 00e300IMBaHNE HA OCHOBE ONMOMIOB (ITPOMEIO0IT) B coUeTa-
HUHU C HECTEPOUTHBIMM NMPOTHUBOBOCTIanuTenbHbIMU Npenapatamu (HITBIT) B xone
KOHCEPBATHBHON TepaIuu, BO BpeMsl IPOBEACHUS aHECTE3UN IS aHATbI€3UH TaK-
ke OBUTHM MCITOJIb30BAaHBI ONMMOUAHBIE aHANbreTHKH (pentanmn). bompable uccie-
nyemoit (2-if) rpynmsl (30 manueHToB) moy4yanaun 06e300IMBaHIe HA OCHOBE JIU-
JIypalIbHOTO BBEJIEHHSI MECTHOTO aHecTeTrKa B coueranuu ¢ HITBII B xome koHcep-
BATUBHOU Tepamuy, JUIsl IPOBEICHUS aHECTe3UN B KauecTBe MeTona obe30omBa-
Husi Obl1a BeIOpaHa snuaypanbHas aHecte3us (JA). CoCTOsIHUE CHCTEMBI TeMOCTa-
3a OLIEHUBAJIOCh Ha 1-¢ U 3-U CYyTKHU C TOMOIIBI0 HU3KOYACTOTHOU IThe303JIeKTpruYe-
ckoit Tpomboamacrorpadum (HITTIT).

Pesyabratel. [Tokazatenn HITTOI', xapakTtepusyrommune cOCTOSIHUE CUCTEMBI I'e-
Moctasa y 6ompHbix OJII1 oT Havana JiedeHust, IMeU CYIIeCTBEHHbIE OTINYUS OT
HopMabHBIX 3HaYeHUH. [1o manaeiM HITTOI, y manmeHTOB 1-i TpyIITBI BHISBIIC-
HO CTAaTUCTUYECKU JOCTOBEPHOE YCHJIEHHE U YCKOPEHNE arperaliii TpPOMOOINTOB,
TUTIEPKOAKYJISIUIO U yTHeTeHHe (UOPUHOIIN3a, KOTOPBIE COXPAHSITCS Ha 3-U CyTKU
neuenns. Ha 3-u cytku nedenns 6onpabIx O/I1 2-if rpynmel TMHAMUKA COCTOSHUS
cucTteMbl remocrasa, no ganHeiM HITTOI, Obuta monoxkureabHasi, ¢ TEHASHIIUEH K
HOpMAaJIU3aIiK IoKa3aTeliell arperaiuu 1 GubpuHoImM3a.

BoiBoapl. TakuM 06pazom, DA neiicTByeT Ha COCTOSIHUE FeMOocTa3a, IPeaoTBpa-
11aeT Pa3BUTHE TATOI€HETHYECKOTO Kacka/1a C TOMOIIBIO HOPMATU3allMi MUKPOLIUP-
KYJISIIIUYA ¥ TeMOKOATYJISIUU KaK B XKeJle3e, TaK U B CIUTAHXHUYECKOU 30HE B I[EJIOM.

KuroueBble c10Ba: OCTPBIN 1€CTPYKTUBHBIN TAHKPEATUT, FEMOCTA3, ATy PAITb-
Hasi aHeCTe3HUs.

UDC 616.37-002-089:616-005.1-08

S. S. Shcherbakov, K. P. Kirpichnikova, V. O. Ivanova, K. S. Kushnir, G. O. Danilova

EFFECT OF EPIDURAL ANALGESIA ON THE HEMOCOAGULATION
SYSTEM STATE IN PATIENTS WITH ACUTE DESTRUCTIVE PANCREA-
TITIS

Background. Changes in hemostasis following acute destructive pancreatitis
(ADP) are directed towards its activation and antihemostatic activity, occurs in the
later stages of the ADP and is associated with the development of DIC.

Aim. To improve the results of ADP intensive therapy by the complex correc-
tion of the blood aggregation regulation system.

Materials and methods. The study included 60 patients with ADP, were divid-
ed into 2 groups. Patients of the 1 group (control) — 30 patients, received opioid
analgesia (promedol, fentanyl) in combination with non-steroidal anti-inflamma-
tory drugs (NSAIDs) for conservative therapy. The patients of 2nd group (30 pa-
tients) had analgesia by epidural administration of local anesthetic in combina-
tion with the NSAID during conservative therapy. Hemostatic system was evalu-
ated at 1 and 3 days with the help by low-frequency pyezoelectric thromboelas-
tography (LPTEG).

Results. LPTEG indicators characterizing the state of the hemostatic system
in patients with ADP from the start of treatment had significant differences from
normal values. According to LPTEG patients of 1 group had statistically signifi-
cant enhancement and acceleration of platelet aggregation, inhibition of fibrinol-
ysis and increased coagulation activity, that persist on the 3rd day of treatment.
On the 3rd day of treatment the 2nd group patients had positive dynamics of the he-
mostatic system, with a tendency to normalization of aggregation and fibrinolysis.

Key words: acute destructive pancreatitis, hemostasis, epidural anesthesia.
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3a ocTaHHE JeCATUPIUYS TOKA3HUKH 3aXBOPIOBAHOCTI HA XBOPOOH i IIITYHKOBOT 3a-
JI03U Ta IX MOIIMPEHOCTI 3HaUHO migBuImiaucs [1; 2]. He3pakaroun Ha TOCATHYTI yCITiXu
B JIarHOCTHULI Ta JIiKyBaHHi FOCTPOTO MAHKPEATHTY, ChOTOJIHI 3 YIIEBHEHICTIO HE MOYKHA
POTHO3YBATH PE3YNILTAT JIIKYBaHHs XBOPOrO 3 Li€to naronoriero. Exgorokenkos, noxi-
OpraHHa HeJI0CTATHICTh, TPOMOOTeMOPATidHI YCK/IAIHEHHS, 10 BUHNKAIOTh MK TOCTPO-
My nectpyktuBHoMy nankpeatuti ([/1I1), Hepinko BakKO MiIarOThCs KOPEKIIii, 3MyIITy-
IOTh IIYKATH HOBI METOAM Ta 3aCOOM, IO MOJIMNIIYIOTh IIPOTHO3 1 IIepedir 3aXBOPIOBaH-
Hs1. [IB3-cuHIpoM po3IIIsIa€ThCS K OJIMH 3 MOXKIIMBUX BUIAKIB KOATYJISIIHHO-()IOpUHO-
mitnanux BiaxwieHs pu [JITT [3]. Pe3yabTaTi MOCIiKeHb TOKa3yIOTh, 1110 3MIHU B CUCTE-
Mi remoctasy nipu ['IIT cnpsimoBani B Oik ii akTUBallil, TUMYACOM SIK aHTUT'€MOCTATUY-
Ha aKTUBHICTh BUHUKAE Ha Mi3HIX crajisx po3Butky ['JITT 1 acoIitoeThcst aBTOpaMu 3 po3-
BuTkoM JIB3-cunapomy [4; 5].

MeTa 10CITiIKeHHS — IOJIIIIEHHS Pe3y/IbTATIB IHTeHCHBHOI Teparii y xBopux Ha ['I1
IIJTSIXOM KOMIUIEKCHOI KOPEKIIil TOPYIIEHb CUCTEMH PeryJIsllii arperaTHOTO CTaHy KPOBI.

Marepiaan Ta MeTOIH AOCTiTKEHHS

V pocnipkeHHi B3sui ydacth 60 MalieHTiB, K1 MpOWIUIH JIikyBaHHs 3 ipuBoy ['JITT
y iepion 3 2010 o 2015 pp. Ha 6a3i BiAmiIeHb Xipyprii Ta iIHTeHCHBHOI Teparii OngechbKo-
ro 00JIaCHOr0 MEIUYHOTO LeHTPY Ta OechbKoi 001aCHOT KIIIHIYHOT JTIKapHI.

KpurepisiMu BKIIOUYEHHS 10 TOCITKeHHs Oyiiu: HasBHICTh y marienta ['JII1, Bepudi-
KOBAaHOTO 3a A0MOMOTO0 KoMiT toTepHoi Tomorpadii (KT) abo ynpTpa3BykoBOTO A0CIHI-
okeHHs (Y3/), Bik — 18 pokiB 1 Oinblue, BiACYTHICTD (AKTOPIB, MO3HAYECHUX y CKIIAJ]
KpUTEPIiB BUKITIOUEHHS, IHPOPMOBaHA MMCbMOBO O0(hOpMJIEHA 3r0/1a MAIlieHTa Ha Y4acTh
Y TOCTIKCHHI.

XBOpl Ha [AT1 BXOMIM B OZHY 3 IBOX IPYIT — JOCIIDKYBaHy a00 KOHTPOJIbHY 3a-
JISKHO BiJT BUly 3HEOOIIOBaHHS. BKiTIOUeHH XBOPOTO Ha Al B Ty Ui 1Hmy rpyny Bif-
OyBaJIOCs BUITAIKOBUM YHHOM, KOJKHOT'O HOBOTO MallieHTa, 1o Haaiiimos i3 ['JIT1, mouep-
roBO BKJIouaiu y l-mry abo 2-ry rpymy. XBopi 000X rpyn 0yiau 00CTeKeHI OHAKOBUM
YMHOM, OTPUMYBAJIM OJIHY 1 Ty K CXeMy IHTEHCHBHOI Tepalii, ToKa3aHHs 10 OllepaTuB-
HOI'O BTPYYaHHS! BCTAHOBJIIOBAJIM Ha IIACTaBl OJHAKOBUX KPUTEPiiB. XBOPI KOHTPOJIb-
HoT (1-i) rpynu (30 maIieHTiB) OTPUMYBATIN 3HEOOTIOBAHHS HA OCHOBI OIMIOIMIB (ITpoMe-
JI0JI) Y TIOEJTHAHHI 3 HECTEPOIMHUMH IpoTuzananbHumu npenapatamu (HIT3IT) y xomi
KOHCEPBATUBHOI Tepatii, M yac MpoBeIeHHS aHecTe3ii A aHaIre3ii TaKoX OyJI1 BUKO-
pucTaHi omioinHi aHanretuku (penranin). XBopi nocnimkyBanoi (2-1) rpynu (30 narien-
TiB) OTPUMYBAJIU 3HEOOJIIOBAHHS HA OCHOBI €IiAYPaIbHOTO BBEACHHS MICIIEBOT'O aHeCTe-
Tuka B moegHanHi 3 HIT3II mix yac KOHCepBaTHBHOI Tepallii, I MPOBEACHHS aHeCTe31i
SIK METOJ 3HeOOo II0BaHHs Oyiia oOpaHa emiaypajibHa anectesis (EA). OOcrexeHHs XBO-
pux Ha ['JIIT Bxirouano 30ip ckapr, aHaMHe3y, KIIHIYHE, IHCTPYMEHTaJIbHe Ta Jiabopa-
TOpHe nociipkeHHs. Haltuactimumu ckapramu 0yiau: 6o B eniractpii (98,33 %), Hyno-
1a (96,67 %), 3nyTTs1 )kuBoTa (83,33 %), 3arasibHa cinadkicts (83,33 %), OmroBanus (63,33 %).
Takox MalieHTH CKapKUIIUCS Ha cepLeOUTTA, BiACYTHICTb alleTUTY, MOSBY CHUHIOLIHUX
IUISIM Y JUISHIN TIOTIepeKy, Ha TEpeIHii YepeBHil cTiHmi. B aHaMHE31 — i 0HOro 3
TaKUX €TIOJIOTTYHUX (PAKTOPIB: BKUBAHHS HAIMIPHOI KUTHBKOCTI aJIKOTOJII0 00 ajIKOro-
JIFO HU3BKOI SIKOCTI, TOXUOKH B JIIETI, TATOJIOTIS )KOBUOBUBIIHUX IIUISIXIB, TPaBMa KHBO-
Ta — abo iXx moeaHanHs. KiiHIYHO BU3HAualucs Taki CUMITOMH: OOl B emiracrtpii
(98,33 %), nynota (96,67 %), Taxikapmuis (85 %), 3nyTTs xuBota (83,33 %), OiroBaHHS
(63,33 %), Hanipy>xeHHs M s131B s)xuBoTa (41,67 %), rineprepmis (28,33 %), cuMnromu 1o-
pyIIeHHs MiKpouupKyJsiii — Monnopa, Xomncrena, Kromnena (16,67 % cymapno). [Tpak-
THYHO y 20 % XBOpUX BiI3HAYAIACS OJIIICTh MIKIPHUX MOKPUBIB, IKTEPUYHICTh MIKIPHUX
MMOKPUBIB criocTepiranacs y 16,67 % xBopux. Takoxk XapaKTepHUM CUMIITOMOM OyJa Ha-
SIBHICTB 1HQITBTpATY, 0 10Ope MAIBITyBaBCsA, Y BEPXHIX BiIAIAX )KUBOTA (15 %).

J1s BcTaHOBJIEHHS 1iarHo3y, Au(epeHIiitHOT JIarHOCTUKH, YTOYHEHHS CYIPOBIIHOT
MATOJIOTII Ta YCKJIaIHEHb, BUSHAYEHHS TUHAMIKY 3aXBoproBaHHs xBopuM Ha ['JIIT nposo-
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JUAITU THCTPYMEHTAITBHI, TA0OPATOPHI JJOCIIKEHHS, OIIHIOBAJIM 3aTralIbHUI CTaH, BU3HAYA-
m YCC, U/, AT, LIBT, SpO,, TemMnepaTypy Tilla, BETUUNHY Aiype3y, BPaXOBYBAIH (i3u-
KaJlbHi JJaH1, BUPAKEHICTh 00JIbOBOTO CHHAPOMY 3a mkajiow BAILL. 3acTocoByBanu mka-
Jy IporHo3yBaHHs ctany xBoporo Ha I'/IIT Ranson, ouiHky oOcsry ypakeHHs! TKAaHUHU
nianurynkoBoi 3ano3u (I13) 3a Balhtazar. JJocmikyBainu 010XiMiuHI TOKA3HUKH CUCTE-
MU FeMOKOaryJsuii Ta JaHl HOBOTO IHCTPYMEHTAJIBHOI'O METOAY AOCIIKEHHS CUCTEMU
reMocTa3y — HU3bKOUACTOTHOI 1T €30eseKTpudHoi TpoMboenacrorpadii (HIITET). [Tpu
BCTaHOBJICHHI JIIarHO3y BUKOPHUCTOBYBAIH iHCTpyMeHTabHI MeTonu — Y3/1, KT, diopo-
ractpoayoaeHockomio. XBopuM Ha ['II1 npoBoaunu pentreHorpadito rpyaHoi KIITKA
iyepeBHoi nopoxxHuHu, EKI, EKI'-MoHiTOpHUHT. 32 HEOOXiAHOCTI — JiarHOCTUYHY JIarapo-
CKOIIi10, JTAalapOLIEHTE3, 30HIyBaHHS LINTYHKA, IJIEBPAJIbHY ITYHKIIi0, €HJOCKOIIIUHY PeTpo-
TpaJHy XOJIaHTiOMaHKpeaTorpadiro, CHIOCKOIIYHY MaIiIoChiHKTEPOTOMIIO.

Hnst Bepudikanii qiarnosy AT, 06’eKTUBHOT OIIHKH TSDKKOCTI CTAHY XBOPOTO 1 TSIK-
KOCTI 1mepebiry 3aXBOPIOBAHHS TPOBOJIMIIM TaKi Ta00PATOPHI AOCITIJHKEHHS Y XBOPUX HA
['AIT ycix mocmiaKyBaHUX TPYIl 3 METOIO OLIHKH: PiBHS aKTUBHUX MAaHKPEATUYHUX (ep-
MEHTIB (0-aMija3u) y KPOBi Ta cedi; BUPAXKEHOCTI MAHKPEeaTUYHOI AeCTPYKUil (Tirmoab-
OyMmiHeMisl, TIMOKaIBIIEMIS, TINEpriIiKeMis, allaHiH aMiHOoTpaHcdepasa, acriapraTaMiHo-
TpaHchepasa); IHTEHCUBHOCTI 3aTaJIbHOTO 3allalleHHs (JICHKOIIMTO3, HeUTpo(dinpo3, ma-
JTUYKOsiiepHe 3MileHHs BlTiBo, LIIOE, C-peakTHBHUIT 61710K); MOXITMBOI OOCTPYKIIT %KOB-
YOBUBIIHUX NUISAXIB, IIUTOJITUYHOTO CHHIPOMY TIEUiHKH, IIEYIHKOBOT HEIOCTATHOCTI (3a-
raJIbHU# OiMipy0iH, mpsimMa Ta HenpsmMa Horo ¢dpaxuii (3a MeTogoM €HIpaceka), TpaHCAMI-
Ha3u, JIy)KHA ct)OC(baTasa) BUJILTBHOT (byl—u(uu HUPOK (ceuoBuHa, eraTI/IHlH) IIPOBO/IH-
JIM 3aTallbHUH aHATI3 KPOBI, 3aTalbHUI aHAI3 Ceul, BUSHAYAIIH 3arajibHiii GLIOK KpOBi,
a TaKOX KOHIIEHTPAILIIIO 10HIB OCHOBHHUX €JIeKTpoiTiB KpoBi: K+, Nat, Ca?*, CI'; rpyrmo-
BY Ta Pe3yc-HAIIGKHICTh; MapKepu roctporo iHdpapkry miokapaa: T-tporoninu, MB-
(dpaxuis kpeatunkinazu. Xsopum Ha ['JITT npoBoauiu 6akTepiooriuHe JAOCTIKEHHS
BUIIJIEHb 3 YEPEBHOI OPOKHUHHU, BUTIOTY 3 CAIbBHUKOBOI CYMKH, AIISTHOK HEKPOTH30Ba-
Hoi [13, maTepiany, oTpUMaHOro 3a JOMOMOro0 MyHKUiH 13 Ta neBpanbHOI HOPOKHH-
HU, BUIIEHB 3 TpaxeoOpoHXiaibHOTO AepeBa. Onepaunii namientam 3 IIIT 1-i rpynu Bu-
KOHYBAJIH IIiJT BHYTPIITHLOBEHHOO aHECTE3I€T0 31 IITYYHOIO BEHTUIIAMIEFO JiereHb (LLIBJT).
[Mpemenukanis — nmpomenon 20 mr, mumenpoit 0,2 mr/kr, atporiny cyiabdat 0,01 Mr/kr i
cubazon 0,1 mr/kr. I[HAyKIs B HAPKO3 — TIOMEHTAJ HATPIO 5 MI/KT, iHTYOaIis Tpaxei
TiCIIst Miopestakcalii — JUTUIH 2 MI/KT MacH Tuta xBoporo. [ligTpumaHHs aHecte3ii —
nponogon 6-10 mr/(kr-rox) ado kamincoin 1,5-2 mr/(kr-ron). Miopenakcaniss — apayaH
0,04 mr/xr, IIIBJI y pesxxumMi HOpMOBEHTHIISALIT, aHaTe3iss — (peHTanur 2—4 MKT/(KTTo).

Omneparii mamieatam 3 I'/JII1 2-1 rpynu IpoBOIMIIH 117l KOMOIHOBAHOIO CIiAYpaTbHOO
Ta BHYTpPIIIHbOBeHHO aHecTesiero 3 LLIBJI. [Tpemenukanis — numenpos 0,2 Mr/kr, aT-
pominy cyibdat 0,01 mr/kr i cubazon 0,1 mr/kr. [Haykiiis B HApKO3 — TIOTIEHTAJl HAT-
pito 5 Mr/kr, iHTyOa1is Tpaxel micis Miopenakcanii — AUTHIIIH 2 MI/KT MacH Tijla XBOPO-
ro. IlinTpumanus aHecresii — mponodon 6-10 mr/(kr-rox) abo kamincon 1,5-
2 mr/(xr-rom). Miopenakcaist — apayas 0,04 mr/kr, IIIBJI y pexkxuMi HOpMOBEHTHIIALIII.
Amnanresis: emiaypaiabHe BBEICHHS HapOIIiHY. [HTpaonepalliifiHe emigypairbHe 3HeOO0TI0-
BaHHsI IIPOBOJIMIIOCS B CMIIyPAIBHUN KaTeTep, BCTAHOBICHUN HAMOIMKIUM, TICIIS roc-
miTaizanii 10 BIAJIIJICHHS] IHTEHCUBHOI Tepaliii, uacoM. Po3paxyHkoBa j1o3a 6-10 vt (3a-
JISKHO B MacH 1 3pocty nauieHta) 1 % po3uuHy HapomiHy npoTtsaroM 5-7 xB 3a 10—
15 xB 70 iHAYKLIl B HAPKO3. 3a HEOOXIIHOCTI BBEACHHS HAPOIIHY OBTOPIOBAIM Yepe3
1-2 ro, 3HE0OTIOBAHHS MTPOAOBKYBAJIM B IAaTi IHTEHCUBHOI Tepartii.

Cratuctudny 06pobKy OTPUMAHUX PE3yIbTATIB IPOBOMIH 3 BUKOPUCTAHHAM Bil0-
MHUX Yy ME/IMIHII CTATHCTHII OPMYJT 1 CKITa/Iallach BOHA 3 BUSHAUCHHS CEPE/IHIX 3HAUCHD
YHUCIIOBOI XapaKTEPUCTUKHU JTOCITI/HKYBAHOTO TIPOLECY, YHCIOBOT XapAKTEPUCTUKHU CTYIICHS
MIHJIMBOCTI IPOLIECY, OLIHKU JOBIPUOTO IHTEPBAILY Ta PIBHS 3HAUYIIOCT1, KOPEIAIIHHO-
ro aHai3y 1 BA3HAUEHHS IOBIpUYOCTI Kopesiii. BiabicTs nudpoBUX MOKa3HUKIB, OTPH-
MaHUX Yy pe3yJIbTaTi JOCIKEHHSI, Mi/IITaBaJINCS CTATUCTUYHIN 00poo11i 3a MeTo1oM CThio-
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JICHTA 3 OOUNCIICHHSIM CepeTHhOT0 apupmMeTnaHoro (M), cepelHbOro KBaIpaTHUYHOTO Bifl-
xusieHHs (D), kpuTepito T0CTOBIPHOCTI BIAMIHHOCTI cepelHiX Benu4rH (t). BigmiHHOCTI
BBaYKaJIUCS JIOCTOBIpHUMH, K110 p MeHIie 0,05, 1o Bignosigae 95 % Ta OutbImii IMOBI-
PHOCTi 6E3MOMHIIIKOBOTO IIPOTHO3Y.

MarematnuHy 0OpoOKY pe3yIbTaTiB IOCIIKEHHS 31MCHIOBAIIH ITICIIsi CTBOPEHHSI 0a3u
JIaHUX y cucteMi Microsoft 3a JOMOMOror0 makeTa Imporpam, iHTETPOBAHUX Y CUCTEMY
Microsoft Office 3 Bukopucranusam t-kputepito CThIOJCHTA.

Pe3yabTaTn nociigkeHHs Ta ix o0ropopeHHs

IMoxaszuuku HIITET, mwo xapakTtepusytoTs crad cucremu PACK y xBopux na I'/1I1 3
MOYaTKY JIKYBAaHHS, MaJId iICTOTHI BIZIMIHHOCTI BiJf HOpPMaJIbHUX JTAHUX T€MOBICKO3HUTPa-
mu. 3a naaumu HITTET, BUsBIEHO CTATUCTUYHO TOCTOBIPHE BIIXMIICHHS BIT HOPMU I10-
Ka3HUKIB arperaTHoOTo CTaHy kpoBi (A0), Jacy KOHTaKTHOI (aszu xoarymsiii (R (tl)) Ta
IHTEHCUBHOCTI KOHTakKTHOI (ha3u koarymsuii (IKK), siki xapakTtepusyoThb arperamHHy
3naTHICTh TpoMmOouuTiB. Tak, mokasznuk IKK y xBopux Ha ['/II1 no nmouatky anyBaHHﬂ
cranoBuB 140,10£2,32, mpu Hopmi 84,30+ 1,01, 1o nepeBuIIye MOKa3HUKH 310 POBOI JTIO-
JIMHU Ha 66,19 %; mouatkoBuii moka3sHuk AO mpu HopMi (222,25+15,33) BigH. oJ1. TTi/IBU-
muBcs 1o (431,17£25,44) BigH. ox., mo csarano 94,00 % migsumenHs; R (t1) BusHaueHmit
Ha piBHi (1,6520,26) ¢ mpu HOpwMi (2,3620,14) ¢, 110 € 3HIKeHHSIM TToka3HuKa Ha 30,08 Y.
Vel nepentiueHi 3MIHU Y CYAUHHO-TPOMOOIMTAPHIN JIAHII FeMOCTa3y: 301IbIICHHS aMII-
TITYAW Ta IHTEHCHUBHOCTI arperaiii Ta CKopo4eHHs ii 4yacy — BKa3yIOTh Ha JOCTOBIpHE
MOCUJICHHSI Ta MPUILBUIIIEHHS arperauii TpomOouuTiB y xBopux Ha ['II1 1o mouyatky
JIKYBaHHSI.

ITpu xapaxrepuctutli I Ta II maHok koarysiii Oyo Big3HaueHe 301TBIIICHHS aMILTi-
TYJIHUX Ta YKOpOUeHHs XpoHoMeTpruHuX nmokaszHukis HITTET . ITpu nopiBHSHHI pe3yiib-
TaTiB i3 IPYIOI0 3A0POBUX JOOPOBOJIBIIB OyJIM OTPUMAaHI TaKi AaHi: 301IbIICHHS TTOKa3-
HUKa KOHCTaHTU TpoMOiHOBOI akTuBHOCTI (KTA) Ha 104,27 % mo 31,09£0,55 npu HOpM™i
15,22+0,32, inpekcy koarynauiitHoro apaiiBy (IKI) Ha 88,27 % no 39,82%1,10 npu HOp-
Mi 21,15£0,60, ingexcy nosimepu3artii 3rycrka (I113) va 85,12 %, 3011bIIEHHS MAKCHMAITh-
Hoi mrimbHOCTI 3rycTKa (MA) Ha 58,02 %, 3MenmenHs yacy 3ropranus kposi (U3K (t3))
Ha 45,61 % (puc. 1).

I3 HaBeeHUX TaHUX 3po3yMifo, 1o y xBopux Ha ['II1 Ha Tii akTUBaLii CyIMHHO-
TPOMOOIUTAPHOT JIAHKU TeMOCTa3y BIA3HAYAETHCS CYTTEBA CTPYKTYypHa (301IbIICH-
Hst amrutiTyau nmokasHuka MA HIITET) i xponomerpuuna (ckopouennst IKK, TK/I,
KTA ta U3K HIITET) rimepkoarysiiist 3 MiBUIIEHOIO TeHepalliero TPOMOiHY (30171b-
IIIEeHHS ToKa3HuKa TpoMOiHoBoi akTuBHOCTI AQ, R (t1), IKK HIITEI') Ta npuraiueHHs
($iOpUHOIITHYHOI aKTUBHOCTI KPOBI — IHTEHCUBHOCTI peakilii Ta Ji3ucy 3rycTKa
(IPJI3).

Ha 3-t10 100y nixyBannst xBopux Ha ['/II1 1-i rpynu aunamika ctany cuctemu PACK,
3a njanumu HITTET, 6yna no3utusHoO (TAbM1. 1).

3rigHo 3 numu ganumu, crad cucremu PACK y xBopux Ha T[T 1-i rpynu Ha 3-110 100y
JIKYBaHHS XapaKTePU3YEThCS ITOMIPHUMH 3MIHAMH TeMOKOATYIISALIHOTO IOTEHITIaIy B yCiX
HOTro CKJIaIOBUX KOMIIOHEHTAX, IIOPIBHSHO 3 MMOKA3HUKAMH III€]l K TPYITH HA MTOYATKY JIKY-
BauHs (1-111a 706a). Y mepBUHHIN JIaHIll TeMOCTa3y 30epiraloThCs MOPYIIEHHS arperariii TpoM-
6omuti. 3a mannmu HITTED BuSiBIEHO CTATHCTMYHO TOCTOBIPHE BiAXWJICHHS Bl HOPMH
noka3HukiB A0, R (t1) ta IKK, sixi XxapakTepu3yroTh arperauiiiny 31aTHICTb TPOMOOIIUTIB
(muB. Tabm. 1). Tak, nokaznuk KK y xBopux na I'IIT Ha 3-Tt0 100y JIIKyBaHHSI CTAHOBUB
137,6812,14, mo mocrosipHO (p<0,001) repeBuiye moka3HuK HopMu Ha 63,32 %. [TouaTko-
BUI1 IOKA3HHK arperaTHoro crany kposi A0 Ha 3-Tto 100y craHoBuB (406,76+22,45) BijiH. Of1.,
1110 qoctoBipHO (p<0,001) csraso 83,02 % migBHIIIEHHS TOPIBHSIHO 3 HOPpMOIO. Yac KOHTAKTHOT
(a3u xoarymsiii R (t1) 3uususcs mo (1,76x0 22) XB, [0 € CKOPOUEHHSIM MOKa3HUKA Ha
25,42 % (p<0,001). Yci nepemqeﬂl ,HOCTOBlpHI 3MiHH Y CyIMHHO- TpOM6OHI/ITapHII/I JaHIi re-
MocTa3y: 301IbIIEHHS AMIUTITYAM, IHTEHCUBHOCTI arperatiii Ta CKOpoueHHs ii yacy — BKazy-
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Puc. 1. InterpanpHuii rpadik HU3bKOYACTOTHOI IT'€30€JCKTPUUHOI TPOMOOEIACTO-
rpadii 3MIHI arperaTHOro CTaHy KpOBi y XBOPHX Ha TOCTPHH IeCTPyKTUBHUI NTaHKpea-
TUT (/) HA IOYATKY JIIKYBAHHS Ta TpoMOoeIacTorpaMa 310poBoi ToauHu (2)

Tabauys 1

Junamika crany cuctemun PACK y 1-ii rpymi
XBOPHX HA rOCTPHii JeCTPYKTHBHUI NaHKpeaTHT Ha 3-TI0 100y JikyBanus, Mt o

Xsopi va I'II1 XBopi Ha IAIT
IMoka3Huk Hopwma JI0 TIOYATKY JIIKYBAaHHS | y IpOIeci TiKyBaHHs
(1-ma mo0a) (3-Ts mo0Oa)
A0 222,25+15,33 430,56+24,94* 406,76+22.45*%
R (t1) 2,36+0,14 1,63+0,25* 1,76+0,22*
IKK 84,30%+1,01 141,31+2,31%* 137,68+2,14%
KTA 15,22+0,32 31,13+0,54* 29,58%0,45%*
U3K (t3) 8,42+0,18 4,6010,40* 4,79%0,33*
1K 21,15+0,60 39,67£1,07* 35,61£0,87**
1113 14,45+0,42 26,81+0,66* 21,40%0,55%*
MA 525,45%30,50 834,54%55,41* 798,64146,93*
IPJI3 16,45%0,40 8,87+0,68* 10,12%0,60*

Ipumimra. Y tabmn. 1, 2: * — po301KHOCTI JOCTOBIPHI IOPIBHIHO 3 FPYIIOIO 3M0POBHUX 100PO-
BoJbLIB (p<0,001); ** — po301KHOCTI JOCTOBIpHI y 1-i rpymi namieHTiB Ha 3-TI0 100y MOPIBHIHO
3 Ti€ro X rpymnoro Ha 1-my 100y (p<0,05).
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IOTh Ha TIOCHJICHHS Ta MIPUIIBHIIICHHS arperaliii TpoMooruTiB y xBopux Ha ['AT1 1-i rpymu
Ha 3-Tr0 00y MOPIBHSIHO 3 MOKA3HUKAMH 3I0POBUX JJOOPOBOJIBILB.

Ilono xapaktepuctuxu I ta Il manok koarymnduii OyJo Bif3HAUY€HE CTATUCTUYHO
nocroBipHe (p<0,001) 3MEHIIIEHHS] aMIUTITYTHUX 1 TTOJIOBXEHHS YaCOBUX MOKA3HUKIB
HIITET nopiBHSHO 3 moka3HUKaMu HOpMH. OTpuMaHi Taxi gaHi: 301IbIICHHS [TOKA3-
nuka KTA na 94,35 % no 29,58+0,45; 36inmpmenns noka3uuka IKJI vHa 68,37 % mo
35,61%0,87; 36inpmrenns 1113 na 48,10 % mo 21,4010,55, 36inemenas MA "a 51,99 %
110 798,64+46,93, Bxopouenns U3K (t3) na 43,11 % no 4,79 xB. HaBeneni nani cBij-
YaTh NPO TIMEPKOATYISLII0 Ta NPUTHIYEHHS aHTHUKOATYJISHTHOI CHUCTeMH, IIO0 Ha
3-t10 10Oy nmikyBauHs xBopux Ha [ Il mpogoBX)yOTh JOMIHYBAaTH y CUCTEMI
reMOKOAaTyJISIIii.

Ha 3-1ro 100y mikyBanHs xopux Ha ['/II1 2-1 rpyru quHamika crany cuctemu PACK,
3a nanumu HITTED, O6yna nosutuHoto. AuHamika crany cuctemu PACK y xBopux Ha
['ATT 2-i rpynu noana y taba. 2.

3rigHo 3 uumu ganumu, cran cuctemu PACK y xBopux Ha ['JIT 2-i rpynu Ha
3-Ti0 100y JTIKyBaHHS XapaKTepU3y€eThCs TOMIPHUMU 3MIHAMH FeMOKOATYJISIIIITHOTO TT0-
TEHLIally B YCiX HOT0 CKJIalOBUX KOMIIOHEHTAX MOPIBHSAHO 3 TOKA3HUKAMM L€l XK Ipy-
I Ha TOYaTKYy JikyBaHHs (1-ma mo0a). Y mepBUHHIHN JIaHII TeMOCTa3y 30epiratoTbes
nopyuieHHst arperanii Tpom6onuTis. 3a janumu HITTET (quB. Tabi1. 2), BUSBIEHO CTa-
THCTUYHO JOCTOBIpHE BiIXWJICHHS BiJl HOpMU nmoka3HuKiB A0, R (t1) ta IKK, ski xapak-
TEepU3YIOTh arperaiiiiny 3aatHictb TpoMmoo1uTiB. Tak, nokasuuk IKK y xBopux na I'JII1
Ha 3-Ti0 100y JikyBaHHs craHoBUB 120,75+1,92, mo nocrosipuo (p<0,001) nepeBuiiye
roka3HuK HopMmH Ha 43,24 %. [ToyaTKkOoBUI MOKA3HUK arperaTHoro crany kposi A0 Ha
3-Ti0 100y csraB (330,56%21,78) BinH. of., mo moctoBipHO (p<0,001) BuIe Ha 48,73 %,
HDK MOKa3HUK HopMu. Yac koHTakTHOI (ha3u koarymsuii R (t1), 3uususcs go (1,77%
1+0,20) xB, 10 € CKOPOYCHHSIM MOKa3HUKa Ha 25 % (p<0,001). VYci nepeniueni 3MiHT y
CYJIMHHO-TPOMOOIMTAPHIHN JIAHI[ FeMOCTa3y: 30UTbIIEHHS aMIUTITY/U, IHTEHCUBHOCTI ar-
peratii Ta CKOpOYeHH4 il yacy — BKa3yIOTh Ha MOCUJICHHS Ta NMPUIIBUALICHHS arperauii
TpoMmbonutiB y xBopux Ha ['JIIT 2-1 rpynu Ha 3-Ti0 100y MOPIBHSHO 3 MOKA3HUKAMH Y
3M0POBUX TOOPOBOIBIIB. byo mpoBeneHe mopiBHAHHES 3MiH y cucTteMi PACK ik 1mo-
kazHukamu HITTEI y nunamini: Ha 3-Ti0 Ta Ha 1-1u1y no0y nikyBaHHs xBopux Ha [JIT1
2-i rpynu. Taxk, nokasnuk IKK y xBopux Ha I'/IIT Ha 3-Tr0 700y JiKyBaHHS CTAHOBUB
120,75%1,92, mo HMXKYe MOKA3HUKA i€l %k rpynu Ha 1-mry no0y Ha 13,64 % (p<0,05).

Tabnuys 2
Junamika crany cuctemu PACK y 2-ii rpyni
XBOPUX HA roCTPHii 1eCTPYKTUBHUI NaHKpeaTUT Ha 3-Tio 100y JikyBaHHs, Mtc

XBopi Ha [AT1 Xsopi Ha T'AI1

ITokazHuk Hopwma JI0 TIOYATKY JIIKYBaHHS | Y Mpoueci JIIKyBaHHS
(1-ma mo6a) (3-Ts1 mo0a)
A0 222,25+15,33 431,86%25,48 330,56£21,78**
R (t1) 2,36%0,14 1,61£0,25 1,77%£0,20%*
IKK 84,30%1,01 139,82+2,33 120,75%£1,92%%*
KTA 15,22+0,32 31,07%0,56 26,76£0,45%*
Y3K (t3) 8,42+0,18 4,62+0,41 6,6810,27%%*
1K 21,15+0,60 39,88+1,12 33,71+0,96%*
1113 14,45+0,42 26,72+0,67 21,79£0,55%*
MA 525,45+30,50 827,37+£54,97 711,78+46,90**
IPJI3 16,45+0,40 9,11%0,63 10,43£0,54**
38 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.




[TouaTKOBUI MOKA3HHUK arperaTHoro crany kposi AQ Ha 3-Tio 100y 3HU3HMBCS Ha
23,46 % mnopiBHsIHO 3 1-10 106010 NMikyBaHHA (p<0,05). YUac KOHTAKTHOI a3y KoaryJsiii
R (t1) ctaTuCTHUHO AOCTOBIPHO HE BiAPI3HABCSA BiJ Moka3zHUKa 1-1 moou — OyB MOIOB-
skeHui Ha 9,94 %. [Toka3HUKU CYAMHHO-TPOMOOLMTAPHOI TAHKK IeMOCTa3y 34 METOAM-
koto HIITET — IKK, A0 na 3-Tio 100y mono 1-i mo6u mikyBanHs xBopux Ha [ II1
2-i rpymm € moctoBipHUMHE (p<0,05), nmumre R (t1) cTaTUCTHYHO TOCTOBIPHO HE BIAPI3HIBCS
BiJl TOKa3HMKa 1-1 mo6u. M0KHa KOHCTATYBATH ITO3UTHUBHI 3MiHM — 3MEHIIICHHS 1HTCH-
CHUBHOCTI arperaiiii TpoM6ouuTiB (y 61k HopMaizaiiii) Ha 3-Tio 100y JIKyBaHHS XBOPUX
Ha [JII1 2-i rpynu Ha oHi icroTHuX BiqminHocTe# (p<0,001) moka3HukiB arperariii TpomM0o-
LIUTIB 11010 HOPMHU.

V nauui Koarynﬂuu OyJ10 BiI3HAUEHO CTATUCTHUYHO ):[OCTOBlpHe (p<0,001) 3pocranus
AMIUTITYAHUX 1 CKOPOYEHHs 4aCOBHX nokaszaukiB HITTED mopiBHSIHO 3 MOKa3HUKaAMHU
Hopmu. OTpuMaHi Taki gaHi: 30u1bieHHs nmokazuuka KTA Ha 75,82 % mo 26,76+0,45;
30utpmeHHs mokasuuka 1K/ sa 59,39 % no 33,7110,96; 36inpmenns 1113 wa 50,8 % xo
21,79%0,55; 36inbienns MA Ha 35,46 % mo (711,78146,90) Bign. ox.; ckopouennst YU3K
(t3) na 20,67 % mo (6,68+0,27) xB. HaBeneHi naHi cBiIUaTh MpO TiNEPKOATYIISIIO Ta
TIPUTHIYEHHSI aHTUKOATYJISTHTHOT CUCTEMU, 1110 Ha 3-Tio 700y nikyBaHHs xBopux Ha [ JIT1
MIPOIOBXKYIOTh JOMIHYBATH Y CUCTEMI FeMOKOATYJISLII.

[Tpu anami3i JUHAMIKH ITOKA3HUKIB arperanii TpOMOOIIUTIB MOKHA 3pPOOUTH BU-
CHOBOK, o auHamika A0, R (t1), IKK y 2-if rpyni Mae icTOTHI BiIMIHHOCTI BiJI 11-
HaMiKH IIUX MOKa3HUKIB y 1-if rpyni xBopux Ha ['[II1. Tak, npu mpakKTUYHO 1I€HTHY-
Hux BenuunHax AQ Ha l-mry 100y Ha 3-Ti0 100y BiAMIYAIOTHCS CYTTEBI BiAMIHHOC-
1i. [Toxaszuuk AOQ y 2-ii rpyni xBopux Ha ['II1 m1oCTOBIipHO HWKUYMI MOPIBHSIHO 3
MOKa3HUKOM y 1-if rpymi, mo ctanoButh 18,73 % Ha 3-T10 M00y. [1pu anamniszi nuHa-
MiKA (IOPUHONITUYHOI AKTUBHOCTI MOKHA 3pOOUTH BUCHOBOK, IO JUHAMIKa TO-
kasHuka [PJI3 y 2-if rpymi Mae icTOTHI BIIMIHHOCTI BiJl JUHAMIKH [OTO MMOKA3HU-
ka y 1-it rpyni xBopux Ha ['IT1. Tak, npu TpakTUYHO iAeHTUYHUX BeauynHax [PJI3
Ha l-my g0o0y Ha 3-Ti0—10-Ty 100y BiIMIYaIOThCs Taki BiAMiHHOCTI: moka3Huk [PJI3
y 2-#i rpyni xBopux Ha ['JITT 1ocTOBipHO BUIIUI MOPIBHSHO 3 MOKA3HUKOM Y
1-# rpymi.

BucnoBku

Taxum unHoMm, EA nie Ha ctan cuctemu PACK He nuine 6e3nocepentpo, a i 3amo0i-
ra€e po3BUTKY MATOTEHETUIHOI'O KACKAIy 3a JOIMOMOTOI0 HOpMAaJi3alii MiKpOLUUPKYIIs-
il Ta FeMOKOAryJISIii SIK y 321031, TaK 1 B CIUIAHXHIYHIN 30H] y IJIOMY.
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COCTOAHUE
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B. B. Yayr, U. U. Tiotpun, A. A. Maabsuesa, B. ®. Knmuvenkosa, M. A. Couto-
BbeB, ['. J. Uepnoropiok, M. H. Illnucman

COCTOSAHHME T’EMOCTATUYECKOT' O IIOTEHLIMAJIA ¥V BOJIBHBIX
C IUPPO3OM INIEYEHU

AKTyajabHOCTh. LIMpPO3bI NIEYEHN 3aHUMAIOT 3HAYUTEIILHOE MECTO B CTPYKTYpE
3a007IeBaHNI OpraHOB NMHINEBAPEHUS, OCTABAsCh KpaliHe aKTyalbHON COLMATIBHO-
9KOHOMHMYECKON U KIIMHUKO-3MUIEMHUOIOTUYECKOI TPOOIeMOil 3ApaBOOXpAHCHHS
BCEX CTpaH MUpA.

Lleas. I1poBecT OIEHKY COCTOSHUS T€MOCTATHIECKOTO IMOTEHINATA IeTbHOM
KPOBHU Y OOJIBHBIX C LUPPO30M IIEYEHU B CPABHEHUHU CO 30OPOBBIMU JOOPOBOJIbIIA-
MU CUOMPCKOH MOMYJISLNN.

Martepnanst u MmeToasl. Becero o6cnenoBano 18 manueHToB, U3 HUX MYKUUHBI
— 11, xeHmunel — 7. Bo3pact myxunn 32-62 (48,55) roaa, xeHuuH — 42-65
(51,71) ner. I'pynna A o Child-Pugh Bkiouana 6, rpynna B — 8, rpynma C —
4 manmenTta. COCTOSIHME CHCTEMBI TeMOCTa3a MCCIEe0BAIOCh MTPH MOCTYIUIEHUN B
CTAallMOHAP 70 Hauajla MEAUKaMEHTO3HOM Tepanuu mpenapaTaMy, BIUSIONIMI Ha
CBEPTHIBAIOLIYIO CUCTEMY KPOBHU. B kauecTBe rpymni KOHTPOJIS ObUIM B3STHI YCIIOB-
HO 3/10pPOBBIE JOOPOBOIBIEI N3 CHOMPCKOH MOMYISIIIAY, pa3/IeIeHHOW HAMH Ha TPYTI-
MBI MY»XUUHBI B Bo3pacte oT 21 10 40 jieT (n=42), %eHIIuHbI B MeHoTIay3e (n=38).
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Pe3y.]'I]>T2T]>I. B HCCIICIOBAHNU ITOKA3dHO, YTO HUCIOJIB30BAHUE TOYKH KEIUPO-
BaHMs (t3) B KayecTBe CTPATUPUKALMOHHOIO IPU3HAKA y OOJIBHBIX C LIUPPO30OM
IICUCHHU TT03BOJISIET BBIJEIUTD JABE IPYIIIBI PACCTPOICTB CUCTEMBI FeMOCTa3a — «THU-
MOKOATYJISIIIMOHHYIO» U KHOPMOKOATYJISIIIMOHHYIO». [Ip1 5TOM, HE3aBUCHMO OT CO-
CTOSIHUA TIpolecca (puOpHUHOTeHe3a, HayaIbHble 3TAIbl 00pa30BaHUS ITONEPYECHO-
ciuToro puOpuHa B JaHHBIX I'PYIINAX UACHTUYHBI.

BoiBoapl. Takum o6pa3oM, UCTIOIB30BaHUE ITOOATBHOTO TeCTAa HU3KOUACTOT-
HOI Tbe30TpOoMOO3IacTorpadvu Ipu OLEHKE FeMOCTATUYECKOT0 OTEHIINAIA LeITb-
HOH KPOBM y OOJIbHBIX C LIMPPO30OM IIE€UCHH IO3BOJISET OLCHUTH INIyOMHY pac-
CTPOMCTB CHCTEMBI FeMOCTa3a Ha BCEX dTamax oOpa3oBaHUs IONEPEYHO-CHIUTOIO
(bubpuHa: MTHULIMALUY, aMIUTH(UKAIMY, TTPONIAralliy U JJATepallbHOM COOPKU.

KimoueBble ci10Ba: Mppo3 MEUYEHU, CUCTEMA PErYJISILIMUA arperaTHOroO COCTOs-
HUA KPOBU, TEMOKOATryJId1us, reMOCTaTUYECKUI moTeHuual, uejibHas KpoBb, I'JIO-
OaJIbHbIE TECThI, HU3KOYACTOTHAS ITbe30TpoMOosacTorpadus.

UDC 616.36-004-06:616.151.5

V. V. Udut, L. I. Tyutrin, A. A. Maltseva, V. F. Klimenkova, M. A. Soloviov,
G. E. Chernogoriuk, M. N. Shpisman

HEMOSTATIC POTENTIAL IN PATIENTS WITH LIVER CIRRHOSIS

Background. Cirrhosis are epidemiological health problem all over the world
with a significant place in the structure of digestive diseases.

Goal. To assess the state of the hemostatic potential of whole blood in patients
with liver cirrhosis compared with healthy volunteers of Siberian population.

Materals and methods. Total — 18 patients (men — 11, women — 7), age:
men — 32-62 (48.55) years, women — 42-65 (51.71) years. Group A by Child-
Pugh was 6 points, Group B — 8, Group C — 4. The state of hemostasis system
was studied on admission before the start of drug therapy drugs that affect blood
clotting. As control groups there were taken healthy volunteers from the Siberian
population, divided into groups: men aged 21-40 years (n=42), women in meno-
pause (n=38).

Results. The study shows that the use of the gelling point (t3) as a sign of strati-
fication in patients with liver cirrhosis allows to distinguish two groups of hemo-
static system disorders — “hypocoagulation” and “normal coagulation”. Thus, re-
gardless of the fibrogenesis state, the initial steps of forming cross-linked fibrin are
identical in these groups.

Conclusions. The use of low frequency pyezothromboelastography global test
when assessing the hemostatic potential of whole blood of patients with cirrhosis
of the liver to evaluate the depth of disorders of the hemostatic system in all stages
of the formation of cross-linked fibrin: initiation, amplification and assembly.

Key words: liver cirrhosis, the system of regulation of blood aggregation, hemo-
coagulation, hemostatic potential, whole blood, global test, low-frequency pezo-
tromboelastography.

[{uppo3bl IeUeHN 3aHUMAIOT 3HAUUTEIIBHOE MECTO B CTPYKTYpe 3a00JIeBaHUI OPraHoOB
MUINEBAPEHUS, OCTABAsICh KpalfHe aKTyaJIbHON COIUAIBHO-3KOHOMHUECKONW U KIIMHUKO-
3MUAEMUOIIOTHYECKOH TPOOIeMOoii 3paBOOXPAHEHHS BCEX CTpaH Mupa. B sakoHoMuyeckn
Pa3BHUTHIX CTpaHaX LIUPPO3 BXOJUT B YHCIIO IIECTH OCHOBHBIX IPUYUH CMEPTH MALIUEHTOB
oT 35 1o 60 j1eT. DTO CBA3aHO ¢ POCTOM MOTPEOIEHHUS AJIKOTOJISl U IIOBCEMECTHBIM PACIIPO-
CTPAaHEHHEM I'elaTOTPOITHBIX BUPYCOB KaK OCHOBHBIX 3THOJIOTMYECKUX (haKTOPOB. Y ma-
LIMEHTOB C LUUPPO30M IEUeHU HaOII0AAI0TCS BEIPAKEHHBIE Pa3HOHAIIPABJIEHHbIE HAapylle-
HUS B crcTeMe remocTtasa [1; 2]. B kauecTBe mokazaTtensi OI[EHKH 9TOM CHCTEMBbI B OCHOB-
HYyI0 Kjaccudukaiyio muppo3os nedyenn — Child-Turcotte-Pugh — Bxi1roueHO IpOTpOM-
OuHOBOE BpeMms (B Oosiee MO3AHUX MOIUGPUKALMIX — MPOTPOMOMUHOBBIM MHIECKC, WU
MHO). [JanHble moka3aTean ONpenesioTcsl Oa3UCHBIMH KOATYJISILIMOHHBIMU TECTAMH U,
CIIeIOBATENIbHO, HE 1al0T MHPOPMALK O COCTOSIHUHU BCEX 3BEHBEB CUCTEMbI FeMOocTasa.

KiuHuuecku y 60JbHBIX ¢ HUPPO30M II€YEHH CYIIECTBYET CKIOHHOCTh KaK K KpOBO-
TEUEHUSIM, TaK U K TpoMOo03aM [4; 5]. B mutepaTtype CyIecTBYIOT IPSIMO IIPOTHUBOTIOIOK-
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HBIC IAHHBIC O HAPYIICHUSIX B OT/JCIBHBIX 3BEHBSIX CUCTEMbI FeMOCTa3a, OyIb-TO TPOMOO-
LIUTAPHOE 3BEHO, reHepalus TpoMouHa win Gpudpunonus [6-11]. [TogobHas MO3aNYHOCTh
Pe3yJIbTaTOB, HA HAII B3IJISI, SIBIISIETCS CIIEACTBUEM PA3BUBAIOLIETOCS B OPraHU3Me O0JIb-
HOTO C HUPPO30M IIEYEHU TPOMOOTeMOPPATUIECKOT0 CHHAPOMA, KOTOPBIH B IIOJIHON Mepe
HE MOXET OBITh BBISIBJIEH HU OJJHUM CYIIECTBYIOILMM Ha CErOJHSAIIHUI JeHb Oa3UCHBIM Me-
TO/IOM OLIEHKHU CHCTeMBI reMocTa3a. KiIloTTUHroBble, aMUAOIUTHYECKHE, UMMYHO(DEPMEHT-
HBIC, PAAMOHYKIUIHBIE METO/IbI MCCIICTIOBAHUS COCYAMCTO-TPOMOOIIUTAPHOTO U IJIa3MeH-
HOTO 3BEHBEB CHCTEMbI T€MOCTa3a, TeCThI JIs OIpeeeHus] (PU3NOIOTUIECKUX aHTUKOA-
TYJISSHTOB, (PHOPUHOIUTUYECKON CUCTEMBI U aKTHBAIIMH CBEPTHIBAHMS KPOBH JAIOT JIMIIb
(hparmMeHTapHyI0 HHPOPMALIUIO, KOTOPAs HE MO3BOJISIET CYIUTh O COCTOSHUM CHCTEMBI re-
MOCTa3a KaK €IMHOM cUCTeMBl, QYHKIIHMOHUPYIOIEH KOMIUIEKCHO U HEPa3pbIBHO BHYTPHU
CBOMX 3BeHbeB. Ha JaHHBIN MOMEHT OOILENPU3HAHHBIMU SIBJISIOTCA TPU IT100AIBHBIX Me-
TOJZIa OIICHKM CHCTEMBI reMocTasa: TecT reHeparuu Tpombura (TT'T), TpombosmacTorpa-
¢us (TOT') n HU3KOUacTOTHAS MTbe30TpoMOboaTacTorpadus (HITTIT) [12]. Merox HITTOT
MO3BOJISIET AATh MHTETPATUBHYIO OLIEHKY IIpoliecca TeMOKOATYIISIIM Ha BeexX aTanax (pud-
pUHOreHe3a (MHULMALMU/aMITTMGUKALIUT, TPOTIAralliy, JIATePaIbHON cOOPKH), a TaKKe
peTpakuuu u m3uca nomnepedHo-cumtoro ¢puopuna (IICD) [3]. Mbr MOXKeM OLIEHUTH Ha-
YaJIbHBIN 3Tall CBEPTHIBAHUS KPOBU, KOTOPBIM APYIMMHU TECTAMHU HE aHAJIM3UPYETCS U OIU-
coiBaetcs kak “lag time” (TT'T) wu Bpems peakiuu (TOT). Kpome Toro, Toinsko HITTOI -
HCCJICIOBAHUE TPOBOUTCS B pexkuMe “point-of-care-test”, 4To jeiaeT ero MeTo0M BbI-
Oopa cpeau Beex IIoOabHBIX TECTOB OLIEHKHM T'eMOCTa3a.

B nutepaTtype OTCYyTCTBYIOT JaHHBIE O ()YHKIIMOHAIBHOM COCTOSIHMM CUCTEMBI T€MO-
cTaza y OOJIbHBIX ¢ HMPPO30M NeueHH. OJHAKO U3BECTHO, YTO FeMOCTATUYECKUN MTOTEeH-
nuan (I'TI) npeacrasisier co00i AMHAMUUYHYIO CUCTEMY, KOTOPask MOXKET U3MEHATHCS B
OTIPEICICHHBIX TIpeieiax MoJI BIUSHUEM FOPMOHAIILHOTO CTaTyca, IIMPKaIMaHHbIX PUT-
MOB, KHCIIOTHO-OCHOBHOT'O paBHOBecus 1 Ap. CymecTByroT renaepusle pasnuuus B I'T1,
CBsI3aHHBIE C 3(h(HEKTOM MOJIOBBIX TOPMOHOB Ha OIpeeIeHHbIE 3BeHbsI CUCTEMBI T€éMOCTa-
3a, a Takke pasnuuus [Tl B 3aBUCUMOCTH OT 3THHYECKOM MpUHaANIexxHOCTH. [ToaTomy
JUTSl OLIEHKHY M3MEHEHMI B CUCTEME reMoCTa3a y OOJIBbHBIX C LUPPO30M NEUEHH HEOOX 01 -
MO BBIJIEIIUTh Y€TKHE I'PYIIIbI CPABHEHUS.

Lleab 1aHHOW pabOTHI — BBISBIICHUE HAPYIICHUSI CUCTEMbI TeMOCTa3a y OOJIbHBIX
C UPPO30OM TICUCHH B CPaBHEHUU CO 30POBBIMU JOOPOBOIBIIAMHI CUOUPCKOHN TMOITY-
TSALUH.

MeToanka Hccae0BaHUA

HccnenoBanne ObLTO MpoOBeIcHO Ha 0ase pakyimbTeTckux kamHHK ['BOY BITO
CubI'MY Munsapaa Poccun, OI'AY3 Tomckoii 06/1acTHON KIMHHUYIECKOW OOJTbHU-
ubl, ®I'BHY HUU dpapmakonoruu u perenepatuBHoit meauuuusl uMm. E. JI. Tonba-
Oepra ¢ yuacTHeM MalMEHTOB C HUPPO30OM IEUYEHU PA3IUYHON ITHOJIOTUHU, pa3/eiieH-
HBIX Ha rpymnmsl Ha ocHoBaHuu kiaccudurauuu Child-Turcotte-Pugh. Beero 18 nanu-
€HTOB, U3 HUX MYXKXUUHBI — 11, sxeHIuHBI — 7. Bo3pact myxunH 32-62 (48,55) rona,
skeHIH — 42-65 (51,71) met. I'pymira A mo Child-Turcotte-Pugh — 6 maniuenTos, rpyn-
ma B — 8, rpymma C — 4. Bce marnueHTHI ToAHucanu JoOPOBOJIbHOE HHPOPMHUPOBAHHOE
corjlacue Ha MEOUIIMHCKOE BMEIIATENbCTBO. J{narno3 nupposa neueHn ObuT TOCTaBIIeH
Ha OCHOBAHHH KaJlI00 MalMEeHTOB, JAHHBIX 00BEKTHUBHOTO OCMOTpA, JIaO0PATOPHBIX IO-
KazaTteseil, MOATBePKAAIOIIUX HAINYME TAKUX MaTO(PU3MOIOTHUECKIX CHHIPOMOB, KaK
LIUTOJIUTUYECKUH, XOJIECTATUUECKUN, ME3eHXUMaJIbHO-BOCTIAJIUTEIbHBIN U TenaToNpPUB-
HBIH, a TAK)Ke C TIOMOIIBIO CTATHYECKO renmaTocuHTurpadun. CocTostHue CUCTEMBI Te-
MOCTa3a MCCIEeIOBAIIOCH MIPH MOCTYIUICHUH B CTAI[MOHAP /10 HaYala MEAMKaAMEHTO3HON
Tepanuy MpenapaTaMmu, BIUSIONIMMHI Ha CBEPTHIBAIOIIYIO CUCTEMY KPOBH.

B xauecTtBe rpynn KOHTPOIISI OBUIM B3AThl YCIOBHO 370POBBIE TOOPOBOJIBIIBI U3 CH-
OUPCKOI MOMyYJIALNU, Pa3IeIEHHON HaMH Ha I'PYIIIbL: MYX4HMHbI B Bo3pacTe oT 21-40 net
(n=42), )xeHIINHBI B MeHoIay3e (n=38).
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CrangapTu3anys dTamna npoOonoAroTOBKU obecreunBaIach 3a00poM KpOBH U3 Ky-
OGuTanbHOM BeHbI 0e3 HamoxeHus KryTta (1 mur) B 3-KOMITOHEHTHBIN CHUIIMKOHUPOBAHHBIN
mpuil (V=2,5 M) 1u1st pa30BOi KIOBEThI U3 MEeIUIIMHCKOTO Tutactuka (V=0,45 mi) ¢ He-
meuieHHbIM (10-12 ¢) Hauamom uccienoBanus. OyHKIIMOHATIBHOE COCTOSTHUE CUCTEMBI
remocrasa oneHuBanmu MerogomM HIITOI Ha anmapaTHO-MpOorpaMMHOM KOMILIEKCE
APTI-01M «Menuaopm» (Poccust), peructparmmontoe ceumeTenbcTBo @ PC Ne 2010/09767.
OlLIeHKY PEerucTpUpyeMbIX TapaMeTPOB ITPOBOIMIM C HCIIOJIB30BAHUEM KOMITBIOTEPHOM
nporpammbl UKC «'EMO-3», Bkittouaronieit nHGOPMAIUIO O CIICIYIOIIEeM:

— HayaJbHOM dTaIe Koaryasuuy (MHUIKALWs/aMITuUKAINs], THTEHCUBHOCTD KOH-
TakTHOU Koarynsiuun — UKK);

— TPOMOMHOBON aKTHMBHOCTH (KOHCTaHTa TPOMOMHOBOW akTuBHOCTH — KTA, MH-
TEHCHUBHOCTbH KOATyJIAIHOHHOTO0 apatiBa — MK]I);

— MHTEHCHBHOCTH mojumepusaiuu crycrka (MI1C);

— Bpemenn obpazoBanus [ICD (t5);

— MaKCHUMaJbHOU TIoTHOCTH crycTka (MA);

— ko3¢ dunmenTe cymmapHoii mpotuBocBepThiBatomieil aktusHocTH (KCITA);

— MHTEHCUBHOCTH peTpakiuu u ym3uca crycrka (UPJIC);

— «TOYKE KeTUpOBaHU (t3 — BpeMs CBEpTHIBAHUS KPOBH).

OrnperielieHUe U pacyeT aHATTM3UPYEMBIX ITOKa3aTeseld IpeAcTaBieH GopMyIaMu:

HNKK = (A, - Ay /t;; KTA =100/ty; UKI = (A;— Ay / t3;
HIIC = (A, - A;) / t, (const); KCITA = UK / UTIC; UTC = MA / tg;
HPJIC = [(A5— Ag) - 100] / As.

OOt aHaM3 KPOBH ITPOBOAMIICS Ha aBTOMAaTHUCCKOM aHAJIM3aTOPe KPOBU “Sysmex
XP-300” (Sysmex Corporation, SnoHus1) ¢ OIIEHKOW YPOBHSI 3PUTPOIIUTOB, FeMOTIIO0MHA,
TPOMOOIIUTOB, PETUKYJIOIUTOB, TUPPEPESHIIMPOBAHHBIM CUETOM JICUKOIIMTOB IO 3 TO-
MYJISLHSIM, TIOACYETOM TeMaTOKpUTa. JJTUTENbHOCTh KPOBOTEUEHHSI OTTPENENSIIacCh METOIOM
Hyxke, Bpems cBepTbIBaHUs KpoBH — 110 CyxapeBy. PyTHHHBIE KOATYISLHOHHbBIE TECTHI BbI-
TIOJTHSUTA TIPH TTOMOIIM aBTOMATHU3UPOBAHHOIO aHaim3aTopa remocrasza “Sysmex CA-507
(Sysmex Corporation, SITTOHHS) ¢ OIICHKOH aKTHBUPOBAHHOTO YaCTHIHOTO TPOMOMHOBOTO
BpeMeHu (AYTB), TpoMOMHOBOTO, TPOTPOMOMHOBOTO BPEMEHH (C aBTOMATHYECKIM pacue-
toM MHO, %, no KBuky). Buoxumudeckne TecTbl BBIITOJIHEHB HA aBTOMATHUYECKOM OMOXH-
muueckoM aHanmuzatope “Konelab 20” (ThermoFisher Scientific, CLIIA) ¢ oLieHKOH ypoB-
Hell o0IIero u mpssMoro OwMpyounHa, Oenka, aTbOyMUHOB, TPAHCAMKHA3, IENTOYHOM (oc-
(ataspl, ramma-rayramwitpadcnentiaasa (I'T'T), anbda-amuinasel, MOYEBUHBI, KpeaTUHU-
Ha. CraTHieckas TenaTOCHUHTHrpadus ¢ pagrnodapmipenapatoM ?mTc-TexHeduT mpoBo-
mnack Ha ipubope OMOKT Philips BrightView (Philips, Hunepanmpr) ¢ onpeneneHueM
HAKOIUICHUS paauodapmIiperapara B e4yeH , ceJie3eHKe, KOCTSX CKeleTa. YIIbTPa3ByKOBOE
MCCIIeJIOBaHUE TTEUeHHU BBIMONHIOCh Ha anmaparte Toshiba Aplio400 (Toshiba, Snonus) ¢
JIOTIONTHUTENbHBIM AOMNIIEPOMETPUUECKUM UCCIIEOBAHUEM COCYIOB IIEYEHH.

ITonyuennsle nanHbie 06padoTansl B cpenae Microsoft Excel u SPSS 13.0. boina mipo-
BEpPEHA HOPMAJIBHOCTD PACIIPEIEJIEHUS KOJIMUECTBEHHBIX IT0Ka3aTesell ¢ MOMOLIBIO KpU-
tepust Komvmoroposa — CMUpPHOBA. 3aTeM MPOBEIEHO CTATUCTUYECKOE OIMMCAHUE TPYIIIL,
BKITIOUCHHBIX B HCCIIETOBAHUE, C UCTIIOJIb30BAHUEM HellapaMeTPUYeCKUX METO10B. OlieHU-
BaJIUCh KOJIMYECTBEHHBIE TaHHBIE, TpencTaBieHHble B Buae Me [LQ; UQ], roe Me — me-
nuaHa; LQ — nwxHUN kBapTuib; UQ — BepXHMIT KBapTWiIb. 151 IPOBEPKU CTATUCTH-
YECKUX TUIIOTE3 O PANIMYMU MEX/Ty UCCIIelyeMbIMU I'PYIIIaMU UCIOJIb30BaJIM HellapaMeT-
pudeckuit kputepuidi ManHa — YUTHHU, IJi€ P — JOCTUTHYTBHIH yPOBEHb 3HAUMMOCTH.

Pe3yanaTu HUcCcjIe10BaHusl
B PE3YIbTATEC OUCHKU AJAaHHBIX T'TI 60ABHBIX C OUPPO30OM IICUCHU «rI100aIbHBIMY
TectoM HITTOT Oblu BBISBIIEHBI BBIPAXCHHBIC UBMEHEHUS, ITO CPABHEHHUIO CO 310~
POBBIMHU JIMHAMH, HAa HAYAJbHOM O3TAaIlC KOAryJIsliuu U (ba3e PETpaKI U JIU3UCC
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Tabauya 1

OcHoBHbIEe MOKA3aTeIH HI3KOYACTOTHOH NMbe30TpoMbo3J1acTorpadun

3/10POBBIX 100OPOBOJIbIIEB (HOPMOKOATY ISIIUOHHBIH THII),

MAIMEeHTOB ¢ HUPpo3oM neyenn B rpynnax A u B; Me [LQ; UQ]

[Tokazarens HOpMOI;EiF,}gI:ﬂ%I OHHBI Luppos A, n=26 Huppos B, n=14
A0, o.e. 187 [146; 212,5] 100 [100; 100] 100 [100; 100]
Al,o.c. 148 [109; 177] 100 [100; 100] 100 [100; 100]
T1, muH 0,9 [0,6; 1,3] 0 [0; 0] 0 [0; 0]
UKK, o.e. 27,25 [16,15; 36] 0 [0; 0] 0 [0; 0]
KTA, o.e. 29,4 [25; 38] 20[19,2; 22,7] 24,4 22,6; 27,1]
T3, muH 7,6 [5,9; 9,2] 14,4 [12,8; 19,9] 8,6[7,43; 9,45]
UK, o.e. 37,6 [32,5; 43,5] 28 [25; 32,5] 41 [32,05; 43,25]
A4, o0.c. 602,5 [572; 631,5] 667 [598; 686] 525 [501,5; 544,25]
HIIC, o. e. 16,75 [13,65; 19,65] 8,3[6,8;9,2] 13,3 [8,48; 15,38]
TS, muH 34 [27; 38] 38[33,2; 43,4] 32,3 [31,25; 39,38]
MA, o.e. 502,5 [466.,5; 560,5] 540 [526; 587] 518 [470; 523]
UTC, o.e. 15,6 [14; 18,1] 15[13;16,5] 15[13,45; 16,98]
KCIIA, o.e. 2,35[1,9; 2,8] 3,2[2,3;4,13] 3,6 [3; 3,8]
HPJIC, 0. ¢. 0,9 [0,1; 2,5] 41;4,2] 3,30 [1,89; 5,1]

cryctka. Kax BUAHO U3 pe3ysIbTATOB, NPEJACTABICHHBIX B Ta0J). 1, y oOciaeayeMbIx
060JbHBIX He peructpupyercs ¢paza naunuanuu (Al; tl1; MKK=0), uto cBuaeTeb-
CTBYET O BHYTPUCOCYAUCTOM aKTUBAIIMU IIpoIlecca arperau GOPMEHHBIX IeMEH-
TOB KPOBH.

ITpu 3TOM pe3ynbTUpyIOLINe, XpOHOMETpHUecKkue (t5) u crpykrypusle (MA, nHTeH-
CUBHOCTb TOTaJIbHOr0 cBepThiBaHUs KpoBu — MTC) xapakrepuctuxu I'TI coorBeTcTBy-
€T TAKOBBIM Y 3JI0POBBIX JIUII. BMecTe ¢ TeM 1o MCIOJIb3yeMOii B KAUeCTBE periepHOil Be-
JTUYUHBI TOYKE XenrupoBaHus (t3) obcimemnyembie OOTbHBIE MOTYT OBITH CTPATH(DHUIIUPO-
BaHbI HAa 2 TPYIIIBl — «THIOKOATYISIHOHHOE» (A) t3=14,4[12,8; 19,9] 1 «<HOpMOKOAary-
nsuuonnoe» cocrostnue ['TT (B) t3=8,6 (puc. 1) [7,4; 9].

Anaym3 I'T1 y 6ombHBIX B rpymime A u B (cm. Tabi. 1; puc. 1) mokaseiBaer, 4To BHYTPH-
coCyuCTasi aKTUBALIMS arperallioHHON pyHKIMN (POPMEHHBIX JIEMEHTOB KPOBU COIIPO-
BOX/IA€TCSl BBIPAXKEHHBIMU paccTpoiicTBaMu Ha Bcex 3tamnax dopmupoBanus [1CD —
naumanuu/ammmnduranuu (A=0; t=0; MKK=0), nponaranuu (canxenne KTA mo 20
[19,2; 22,7] B rpynmie A u 24,4 [22,6; 27,1] B rpynme B mpotus 29,4 [25; 38] y 310pOBBIX
JIv1I, a Takxke yBennuenue t3 mo 14,4 [12,8; 19,9 u 8,6 [7,43; 9,45] B rpynmax A u B coot-
BETCTBEHHO MPOTUB HOPMAJIBHBIX 3HaueHuil 7,6 [5,9; 9,2]. XapakTepu3yomuii nHTerpa-
THUBHOE BIIMSHUE [TPO- U AHTUKOATYJISILIMOHHBIX CUCTEM Ha CKOPOCTb O0pa30BaHUs CIYCTKA
mokaszatenb MK/, HecMoTps Ha To, 9TO CHIDKEH 1o 28 [25; 32,5] (A) m 41 [32,05; 43,25]
(B) mpotus 37,6 [32,5; 43,5] y 3MOpOBBIX TOOPOBOJBIICB, TEM HE MEHEE, OCTACTCS B TIpe-
JieNlaX HYDKHEH TpaHUIbl HOpMBI. B 00enx rpymnmnax maiieHToB ¢ IUPPO30M TICUCHH Ha-
OJrroTaeTcsl 3aMeJIeHHe Mpoliecca JlatepalibHoit coopku ¢puodopuna UITC=8,3 [6,8; 9,2] u
13,3 [8,48; 15,38] npoTuB HOpMabHBIX 3HAUYeHMIt 16,75 [13,65; 19,65] 1 coOTBETCTBEHHO
AKTUBALIMU ITpoliecca CTAOMIN3AINM, B UTOre 0OECIIeUMBAIOLIEr0 XPOHOMETPUUECKYIO
«HOpMOKoarymsiuio» t5=38 [33,2; 43,4] B rpyrmme A u 32,3 [31,25; 39,38] B rpymme B
(cm. Tabm. 1).
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3ak/rouenne

Taxum 00pa3om, UCIOJIB30BAHKE TJI0-
0anpHOTO TeCTa HU3KOYACTOTHOM MbE30-
TpoMboanacrorpadun Mpu OIEHKE TeMOo-
CTATUYECKOTO MOTEHINAIA 1IETbHON KPOBH
y OOJBHBIX C IMPPO30M TEUEHH TTO3BOJISIET
OIICHUTD [TyOUHY PACCTPOUCTB CUCTEMBI T'e-
MOCTa3a Ha BCEX 3Tanax oOpa3oBaHUS
MOTNEePEeYHO-CITUTOr0 (PUOpUHA: MHHUITUA-
1M1, aMIUTM(QHUKALINAN, TTPOTIaTalliK U JaTe-
pansHOU cOopku. Mcroap3oBaHUE TOUKH
JKeJTMpoBaHus (t3) B KayecTBe cTpaTU(HKA-
LIUOHHOTO TpPU3HAKa Y OONBHBIX C LUPPO-
30M IT€YEHU [TO3BOJISIET BIJICIIUTD JIBE IPYII-
MBI PACCTPONCTB CUCTEMBI reMocTasza —
«TUTIOKOATYIISIITUOHHYIO» W «HOPMOKOATY-
nsuuonHyio». Ilpu aTOM, HE3aBHCUMO OT
cocTosiHUS mpolecca puOprHOreHe3a, Ha-
YallbHbIE 3TAIbl 00PA30BaHUs MOMEPUYEHO-
cuiutoro ¢GubpuHa B JAHHBIX T'pyIIax
WJIGHTUYHBI ¥ BEJTyT K OJIMHAKOBO HOPMaJTh-
HOW MaKCUMaJIbHOH IJIOTHOCTH CTYCTKA.
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cienyemMbix: I — 310pOBbIE JOOPOBOJIBIIBL;
Il — nuppo3s neuenn rpynna A; II1— uup-
po3 revyenu rpymma B
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OCOBJIMBOCTI EKCTYBALII TPAXEI
VY )KIHOK MICJS KECAPEBOI'O PO3TUHY

Ooecvkuil HayionanbHuil meduunutl yuisepcumem, Odeca, Ykpaina
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B. A. I{luoma

OCOBEHHOCTU 3KCTYBALIMU TPAXEUN V KEHIIWH ITOCJIE KE-
CAPEBA CEUEHUS

AKTYaJIbHOCTb. DKCTYOAIMs TPaxeu SBJISIETCS OJIHUM U3 HanboJjiee OTBETCTBEH-
HBIX U OTIACHBIX 3TAIOB OOIIeH aHeCTe3N!, ITOCKOIBKY B 3TOT IIEPHOJT MOKET BO3HH-
KaTb OOCTPYKIIUS AbIXaTENIbHBIX MyTeH, KOTOpast MOKeT MOTpeOOBaTh MOBTOPHOM
HMHTYOAIMK TPaXxeu WM SKCTPEHHON TPaXeoCTOMUHU.

Lleab — ymydieHne pe3yabTaTOB aHECTE3MOJIOTHUECKOTO OOECTIeYeHNs Keca-
peBa cedeHUs IyTeM IPUMEHEHUS ITPEOKCUTeHAINH ITepe IKCTyOauei u pa3imny-
HBIX TE€CTOB JUJISl IPOIHO3UPOBAHUS HEOCTIOKHEHHOM 9KCTYOaIIMK Tpaxeu.

Marepuansl u Mmetoabl. O6cienoBano 100 poaMIBHUIL, KOTOPHIM ITPOBEICHO
aHecTe3noyioruyeckoe obecrieueHre. MeTobl UCCIIEAOBAHNS: OOLICKINHUYECKHUE,
HHCTPYMEHTAJIbHBIE, JIA00PATOPHBIE, CTATUCTUYECKHE.

Pe3yabTartsl. B riccienoBannm 66110 yCTaHOBIIEHO, UTO TIepes] 9KCTyOanuei Tpa-
XeH HeoOXOIMMO YUYUTHIBATh JAHHbBIE TUATHOCTHYECKOM MPSMOil IaApUHT OCKOIIHH,
TeCTa «yTeYKH BO3/lyXa», YMEHBIICHHE SIBJICHUI TPABMATUYECKOT0 OTeKa TOPTaHH,
a Tax)Xe BpeMsl ¢ MOMEHTa OKOHYAHUS orepannu. Vcrmomrp30BaHue MPeoKCUTeHa-
LMK MOKET 3HAUNTEIBHO YBEINYUBATH KUCIOPOAHBINA pe3epB, B pe3ylbTaTe Yero
MOBBIIIATH 0€30IACHOCTD MALIUEHTKH I10CIIe IKCTYOAIMH TPaXeu.

BoiBoabl. [Ipeoxcurenanus sBiuseTcs HEOOXOAMMOM COCTABISIONICH TTepes] KC-
TyOanueil Tpaxeu 1ocie aHeCTe3MOJIOTHYECKOTo 00ecredeHs KecapeBa CeYeHUsl.
BesonacHoe Bpems 1ocie 3KCTyOanun Tpaxeu MpHu UCIOJIb30BAHUH ITPEOKCUTeHA-
LIMH SIBIISIETCS] JOCTOBEPHO BBIIIE. JlarHOCTHUECKas IpsiMas TApUHTOCKOITUS M TECT
«YTEUYKM BO3ayXa» Iepei sKcTybaluel Tpaxeu TOCTOBEPHO MPOTHO3UPYIOT He-
OCIIO’)KHEHHYIO 9KCTYOaINIo Tpaxeu.

KuroueBble c1oBa: KecapeBo ceueHMe, MPEOKCUTEHAIINS, IKCTYOAINs TPaXeu.

UDC 618.5-089.888.61-06:616.231-089.819.3/.84

V. A. Tsioma

FEATURES OF TRACHEAL EXTUBATION IN WOMEN AFTER
CESAREAN SECTION

Relevance. Extubation is one of the most critical and dangerous stages of gene-
ral anesthesia, because in this period can occur airway obstruction, which may re-
quire re-intubation or emergency tracheostomy.

Purpose. The goal was to improve the results of anesthetic management of cae-
sarean section by the use of pre-oxygenation before extubation and different tests
for predicting uncomplicated extubation.

Materials and methods. We analyzed 100 birth stories. The control group (n=50)
— preoxygenation was not carried out before tracheal extubation. Extubation was
conducted without the use of diagnostic laryngoscopy and the cuff leak test. The
main group (n=50) — preoxygenation performed before extubation. Tracheal ex-
tubation was performed after the diagnostic direct laryngoscopy and the cuff leak
test. Methods of research — clinical, instrumental, laboratory, statistics.

Results. For effective forecasting light extubation after severe postoperative pe-
riod were repeted laryngoscopy and the cuff leak test that prevented the develop-
ment of serious complications after tracheal extubation. When using prognostic tests,
absolute risk reduction was complicated extubation — 0. 78 (95% CI: 0,62-0,87),
relative risk — 0.02 (95% CI: 0,12-0,36), decrease relative risk (%) — 0. 80 (95%
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CI: 0,64-0.89), and the odds ratio — 0.005 (95% CI: 0.0006-0.04). The study found
that prior to extubation of the trachea must take into account the data of diagnos-
tic direct laryngoscopy, the cuff leak test, decrease effects of traumatic edema of
the larynx, as well as the time since the end of the operation. The use of pre-oxy-
genation can significantly increase the oxygen reserve and as a result improve pa-
tient safety after extubation.

Conclusions. Thus, pre-oxygenation is a necessary component to tracheal extu-
bation after the anesthetic management of caesarean section. The diagnostic direct
laryngoscopy and the cuff leak test before tracheal extubation reliably predicts un-
complicated tracheal extubation.

Key words: Cesarean section, pre-oxygenation, tracheal extubation.

Beryn

Excrybaris Tpaxei — OAWH 13 HAHOIIBII BIAMOBIMAILHUX 1 HEOE3MEUHUX E€TATIiB
3arajibHOI aHecTe3ii, OCKUIBKU B IICH Mepiol MOKe BUHUKATH OOCTPYKITISI TUXaTbHUX
NUISIXIB, 110 TOTpeOyBaTHMe MMOBTOPHOI 1HTYyOAaIil Tpaxei, a y pa3i HEMOXJIUBOCTI ii
MPOBENIEHHSI — eKCTPeHOol TpaxeocToMii [2; 3]. 3a JaHUMU JIiITEpaTypH, OJHUM 13 yac-
TUX YCKJIAJIHEHb Micis eKkcTyOanii Tpaxel € mocTekcTyOaiifHuii CTpUaIop 1 PO3BUTOK
rinokcii.

3a MaHUMU PI3HUX aBTOPIB, YACTOTA MOCTEKCTYOAIIMHOTO CTPUIOPY CTAHOBUTH BiJl
8,3 mo 18,2 % [2; 6]. @akTOopamMu pU3NKY PO3BUTKY IILOTO YCKIIATHEHHS €: )XIHOYA CTATh,
OpoHXiallbHa acTMa, MOOUIBHICTh €HAOTpaxeallbHOT TPYOKM 1 He3aoBUIbHA i1 (ikcarris
Ta eKcTyOalisi XBoporo B cBioMocTi [6]. HeoOXiHO BiAMITHTH, 1110 OUIBINICTH IIUX J[0-
CITI/DKEHb TPOBEJICHO Y BIIIIIEHHIX IHTEHCUBHOI Tepallii, & MPUYMHAME CTPUAOPY OyIu
HaOPsIK TOPTaHI Ta JJAPUHTOCIIA3M.

OmuH i3 MeTo1iB 3a1100iraHHsl PO3BUTKY TIiMOKCEeMIil Ha erari iHTyOarii Tpaxei — 3a-
CTOCyBaHHS mpeokcureHati [1; 4]. BoHa € cTaHIapTHOIO METOANKOIO, SIKY ITPOIIOHYETh-
sl BUKOPUCTOBYBATH aHECTE310JI0TaM Iepel MaHIMYJISIIIMU Ha BEPXHIX TUXATbHUX LTS
Xax, BHACIIIOK SIKUX TepeadadaeTbes pu3KK Tinokcemii. [IpoTe choromHi Mu He 3HAWIILTH
pOOIT, siKi O peKOMEH/IyBajIu 1 HAYKOBO OOIPYHTOBYBAJIM 3aCTOCYBAHHS MPEOKCUTeHAITi]
repes1 eKcTyOalliero Tpaxel y )KIHOK MiCiIs KeCapeBOro PO3TUHY.

Oco0MBOT yBaru aHecTe31010Ta MoTpedye OliHKa MOXKIMBOCTI eKCTyOaIlii XBOPOTO
3 «TSDKKHMH JUXQJTBHAMHE IUISIXaMI», 1 TOJIOBHUM 3aBIaHHSIM y LIl CHTYyallii € MOXJIH-
BICTh YHUKHYTH ITOBTOPHOI iHTYOaIii Tpaxei. Ha mymky S. Karmarkar et al. (2008), yac-
TOTA YCKJIAHEHb MICIIs eKCTYOAallli TAKOK 3aJIKUTh BiJl METOIUKH eKCcTyOari Tpaxei [2].

Hu1s ouinkm Ge3neuHoi ekcryOarii Tpaxel IesIKUMU aBTOPAMU ITPOIIOHYETHCS BUKO-
PUCTOBYBATH MOBTOPHY IPSMY JIAPUHTOCKOITII0 a00 (hiOPOOPOHXOCKOIIIIO, TECT «BUTO-
Ky HOBITPSD MICIIS CITYCKaHHSI MAH)KETKH CHIOTpaxeallbHOI TPYOKH 1 TECT CriafaHHs MaH-
KeTKH [2; 5]. BTiM, IEpeKOHIMBUX TaHUX HA KOPUCTh AIarHOCTHYHOI IIPSIMOI JIAaPHUHTO-
CKOIIIT 3 METOO BUSIBJIICHHSI OOCTPYKIII BEpXHIX JTUXAJTbHUX MUISXIB 1 3HIKEHHS 4aCTOTH
peiHTyOarrii Hemae.

Meta poOOTH — MOJIMIIUTH Pe3yIbTATH AHECTE310JI0TIYHOTO 3a0e3MeueHHs Kecape-
BOI'O PO3THHY LUIAXOM 3aCTOCYBAHHS IIPEOKCUTEHALlll epe]] eKCTYOaliero 1 pi3HUX Tec-
TIB ISl IPOTHO3YBAHHS HEYCKIJIATHEHOI eKCTyOarii Tpaxei.

Marepiann Ta MeTOIM AOCTiKEHHS

BiamoBigHO 10 IOCTaBAEHOT METH MOCIIHKEHHS, HaMu mpoaHajizoBaHo 100 icropiii
nostoriB. Lle ®iHKH, SKMM BUKOHAHO KecapiB PO3THH I/l 3araIbHOIO aHEeCTe3i€r0 Ha Oa-
3aX MEepUHATAIIBHUX LIEHTPIB, MICbKHUX MMOJOTOBUX OyIUHKIB 1 HEHTPaIbHUX PAHOHHHUX
nikaperb Opecbkoi Ta MukonaiBcbkoi o0JacTei.

[Mepura (kouTposbHA) rpyna (n=50) — BariTHI )KIHKHU, SKUM HaJIaHHS MEUYHOI J10-
ITOMOTH TIPH CKJIAIHIN iHTYOAIlii Tpaxel Mg yac KecapeBOro PO3THHY MPOBOIMITOCS 3Ti-
Ho 3 Haka3zoM MO3 Vkpainu Ne 430 Big 03.07.2006 p. Cxiaany iHTy0alito Tpaxei mpo-
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THO3YBAJIM 3 BUKOPHUCTAHHSM 3arallbHONPUWHITUX TecTiB. [HTyOammist Tpaxei mia yac
CKJIaJIHOI 1IHTYOaIil MPOBOJMIACH 13 3ACTOCYBAHHSM JIApUHTOCKONa MaKiHTOII 3 JTaM-
MOYHUM CBITI0BOAOM. [l IOMIMIIIeHHs Bisyali3alii ropTaHi BAKOPUCTOBYBAJH MIPU-
iiom Cemika. [1peokcurenanis nepen ekcrybauieto Tpaxei He mpoBoauiacs. ExcryOa-
1ito Tpaxei BUKOHYBaJIM 0e3 BUKOPUCTAHHS JIarHOCTUYHOI JJAPUHIOCKOIII Ta TecTy
«BHUTOKY HOBITPSI».

Hpyra (ocHoBHa) rpyna (n=50) — BariTHI XIHKU, SKUM MEIUYHY JOIIOMOTY IIPH
CKITaJIHIN 1HTYOAaIl Tpaxei mi yac KecapeBOro po3TUHY HaJlaBaj, BpAXOBYIOYH JaHi
KAl MPOTHO3YBAaHHS CKIagHO1 iHTyOanii Tpaxei «[Haexc Tsokkoi iHTYOalii» Ta cTy-
MiHb THKKOCTI 1HTYyOaii Tpaxei 3a Kopmakom — Jlixenom. [lepen inaykiiiero B Hap-
K03 1 ekcTybaliero Tpaxei IpoBoauiIacs NpeoKcureHalis Bpo1osx 4-5 xB. I1pu Buco-
KOMY PH3HUKY 3arIaHOBAaHOI CKJIaIHOI iHTyOAaIli Tpaxei BUKOPUCTOBYBAJIM 30BHIMTHIM
JApUHTeTHHUI MaHeBp (JIJ1s1 TIOJIIIIICHHSI Bi3yalli3allii ropTaHi), a 3a HAIBHOCTI PUTi-
HOTO HaJATOpTaHHMKa — Bifgeonapunrockon Flaplight. Excry0Oanito Tpaxei BuKoHyBa-
JIM TICNS TPOBEACHHS 1arHOCTHYHOI MPSIMOI JIAPUHTOCKOTIII Ta TECTy «BUTOKY IMOBIT-
ps».

Jlo3BUJI HA MPOBEACHHS JOCIIKEHHSI OTPUMAHO KOMICI€I0 3 TUTaHb OI0€TUKU.
CraTucTUYHy 0O0pOOKY NPOBOAMUIU 3a JONOMOIOI CTATUCTUYHOI IporpaMu
“STATSOFT STATISTICA 6.0”. 151 06’€KTUBHOI OIIHKH PeabHOCTI Ta CTyIEHS
JIOCTOBIPHOCTI pe3yJIbTAaTiB BUMIPIOBaHb PI3HUX MOKA3HUKIB Yy XBOPHUX, POTpaM-
HUI KOMIUIEKC 3aCTOCOBYBaB obOuucienus kputepito x2 [lipcona. BiporigHicTp pi3-
HUIIb CepeaHiX MOKAa3HUKIB OLiHIOBaNU npu 95 % nosipuomy intepsami (95 % AI).
Po3paxyHok 4yTauBOCTI Ta crenudiqHOCT] 3AIHNCHIOBAIN 3a JJOTIOMOTOI0 YOTHPHU-
HOJIBHOT TaOIuIi.

PesyabTaTn nociixkenns Ta ix o6ropopeHHsi

ITicns TspkKoT iHTYOAIIT BayKJIMBa HASBHICTB YiTKOTO IUJIAHY eKCTyOarrii Tpaxei, OCKilb-
KU ICHy€ PU3UK BUHUKHEHHS TSDKKHX YCKJIATHEHb (CTPUIOP, JTAPUHIOCIA3M, aciipalliii-
HUW CHHJIPOM, TIIIOKCIsT TOH_IO)

Y IpoBesIcHOMY JOCITIUKCHHI e(peKTHBHIMH JULst IPOTHO3YBAHHS JIETKOI eKCTybarii Tpa-
Xel TicIst TSOKKOT THTYOaNl y nmicisonepaiiifHoMy nepioti Gy MoBTOPHA MpsiMa JIapHH-
TOCKOTIISI 1 TECT «BUTOKY TOBITPS, IO TO3BOJIMIIO 3aMOOITTH PO3BUTKY TSHKKUX YCKIIa]I-
HEHb Ticis ekcTyOaii Tpaxei. [1pu 3acTocyBaHHI TPOrHOCTMYHKX TECTIB 3HM)KEHHS a0CO-
JIOTHOTO PU3MKY YCKIAAHeHOI ekcTyOauii cranoBuio 0,78 (95 % Al: 0,62-0,87), BigHOC-
Huit puszuk — 0,02 (95 % HAI: 0,12-0,36), 3HUKEHHS BIJHOCHOTO pPH3UKY
(%) — 0,80 (95 % Al: 0,64-0,89), a BigHomenns mancis — 0,005 (95 % AI: 0,0006-0,04).

Ak BuHO 3 aHUX Ta0J1. 1, YyTIIMBICTE 000X TECTIB y MPOTHO3YBAHHI HEYCKJIATHEHOT
excTyOarri Tpaxei Oyja oHakoBoOO 1 craHoBuia 79 % (95 % AI: 0,66-0,88). BigHoreH-
HS MPaBAONOMIOHOCTI MO3UTUBHOTO PE3YyJIbTATy MMOKA3aJIo, IO HMOBIpHICTH He-
YCKIIaTHEHOI eKcTyOallii Tpaxei MpakTUYHO YABIYi OUIbIIA, HIX Y NALIEHTOK, IKUM JaHi
TECTHU HE ITPOBOIHIIH.

TaxuMm gmHOM, TIepe eKCTyOaIliero Tpaxei HCOOXiTHO BpaXOBYBATH JIaHi TiarHOCTHY-
HOT MPSIMOI JIAPUHTOCKOITIi, TECTY «BUTOKY IOBITPS, 3MEHIIICHHS SIBUII TPABMATUYHOTO
HAOPSKY TOPTaHi, a TAKOX Yac i3 MOMEHTY 3aKiHYCHHS OTepallii.

Ha Hebe3nexy rirmokceMii Iij1 4ac JIApUHTOCKOTIIT Ta HEOOXITHICTh MiABUIICHHS HACH-
YeHHs KHUCHEM apTepialibHOT KPOBi ACHITPOTEHI3aLIEI0 10 IHAYKIII] BKa3yIOTh Pi3Hi aBTO-
pu [1; 3; 4]. HeoOXxiTHO BIAMITHTH, IO KIIIHIYHUX METOJUK MPEOKCUTEHAIIIT KIJIbKa, aje
YITKUX PeKOMEHAIIH 010 iX 3aCTOCYBaHHS HEMAE.

ITopiBHIOIOYM BIUIUB MIPEOKCUTCHAIIIT HA Yac JiecaTypallii, MU OTPUMAaJIH NTEPEKOHITH-
Bi JIaHl Ha 1{ KOopucTh (Tabm. 2). Tak, cepenHiil yac mecaTypalii y MalieHTOK MepIioi Ta
apyroi rpyn craHoBuB (76,3121,3) 1 (118,016,0) ¢ BinmoBigHo. OTpuMaHi IaHi 11e pa3
MiATBEPIKYIOTh IIPUITYIIEHHS, 1110 TPEOKCUTEeHALlisSl MOXKe 301/IbIIIyBaTH KUCHEBUI pe3epB
OpraHiamy.
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Tabnuys 1

EdexTusnicts nosropHoi npsimoi
JIAPHHTOCKOIII i TecTy «BUTOKY MOBITpPs»
JIUIS1 IPOTHO3YBAHHSI HEYCKJIATHEHOT
ekcTyoauii Tpaxei

Tectu Heyckaa-
IToxa3zuuk HEHOI eKcTyOarrii
Tpaxei (95 % 1)
UyTauBicTh 0,79
(95 % AI) (0,66-0,88)
CnenudiuHicTh 0,50
(95 % A0 (0,09-0,91)
BigHOoMIEeHHS TpaBIo- 1,59
MOAIOHOCTI MO3UTUB- (0,39-6,41)
HOT'O Pe3yJIbTaTy
(95 % A0
BigHomieHHs npaBio- 0,41
ITOIIOHOCT] HETaTUB- (0,09-1,81)
HOTO Pe3yIbTaTy
95 % A0
JiarnoctuuyHe 3,90
BiJTHOIIICHHSI II1AHCIB (0,22-67,93)
Tabauys 2

BB npeokcureHamii
HA Yac jJecaTypaiii

I'pyna
IToka3Huk
[Tepma Hpyra
Yac necatypa-
i, ¢
Mzm 76,3£21,3 | 118,0£6,0
CI (95 %) 62,0-90,7 | 114,1-122,2
Minimum 45,0 100,0
Maximum 100,0 120,0
Moda 100,0 120,0
P — 0,0001*
Ilpumimka. * — TOPIBHAHO 3 MEPIIOIO
IpyHoIo.

TakuM YNHOM, BUKOPHUCTaHHSI TIPEOKCH-
reHalii Mo)e 3Ha4YHO 301IbIIYBATH KHUC-
HEBHI1 pe3epB 1, BHACIJIOK I[bOTO, Mi/IBU-
LIyBaTHU OE3IeKy MaIli€HTKH ITCIIs eKCTyOa-
ii Tpaxei.

BucHoBku

1. ITpeoxcurenarist € HEOOXIAHOIO CKIIa-
JIOBOIO TIEpe/l eKCTyOaIliero Tpaxei mcis
AHECTEe310JIOTIYHOTr0 3a0e3TeUeHHs Kecape-
BOI'O PO3THUHY.

2. Besneunwuit yac mjs excryoOariii Tpa-
xel IpH 3aCTOCYBaHHI MPEOKCUTEHALIIT € Bi-
porimHo BumuM i ctaHoBuTh 100 ¢, 110
3HAYHO MIIBUIIYE OE3MeKy MaIliEHTKH.

3. JliarHOCTHYHA TIpsiMa JIAPHHT OCKOTTisl
1 TECT «BUTOKY TOBITPs» Iepell ekcTyda-
1i€ro Tpaxei BIpOTiIHO MPOTHO3YIOTh HEYC-
KJIQJIHEHY eKCTyOalio Tpaxei (4yTIUBICTh
79 %, 95 % AI: 0,66-0,88).

4. 3 MeTO10 BUSIBJICHHS HAOPSKY TOp-
TaHIi Ta TIarHOCTUKHU HEYCKIIaJHEHOI eKC-
Tybanii Tpaxei HEOOXiTHO MPOBOAUTH
MpsIMY JIAPUHTOCKOTIIIO 1 TECT «BUTOKY
MOBITPSI».
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MPOBIJTHUKOBA AHECTE3IA
HWKHBOIEJEITHOI'O HEPBA B 3ABE3ITEUEHHI
YMOB JUIS1 OIITUMAJBHOT JIAPUHTOCKOIIIT
TA EKCTYBALII TPAXET Y XBOPUX
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B. IO. Apremenko, A. A. Byauiok

IMMPOBOJHUKOBASA AHECTE3USI HUXKHEYEJIOCTHOI'O HEPBA
B OBECIIEYEHUH YCJIOBUI OIITUMAJIBHON JIAPUHI'OCKOIINHN
N DKCTYBALIMU TPAXEN Y BOJBHBIX C ®JIETMOHOM IIEN

AxtyaabHocTh. OCHOBHBIMU MPUYMHAMH HEYIOBICTBOPHUTEIHHOTO JICUCHUS
OOJIBHBIX C QIIETMOHOM LIEH SBJISETCS HEJOOLEHKA COCTOSHUS TSHKECTU ITAIIUEHTOB,
JIOKAJIN3aLlMU THOMHMKA, ero IIIyOUHBI U PACIPOCTPAHEHHOCTH, YTO IPUBOIUT K
HETIOJTHOLIEHHOH TIpeoNepallioHHON MOATOTOBKE, BEIOOPY HEaJeKBaTHOTO 00e3-
OGoJIMBaHUs, HEJOCTATOUHO PAJUKAIBbHOTO ONEPATUBHOTO BMEIIATEIbCTBA U IOC-
JICOTIEPALIMOHHOTO JICYEHUSI.

Lleap — ymydmIuTh YCIOBHS TSl ONITUMAIBHOM JTAPUHTOCKOTIMH U 9KCTyOaIim
TpaxeH y OOJIbHBIX C BOCHAIUTENIbHOM KOHTPAKTYPOW HUKHEI YEIIOCTH My TeM IIpH-
MEHEHUS ITPOBOJIHUKOBOI aHECTE3MH HM)KHEUEIIOCTHOTO HEPBa U BHUJICOJAPUHIO-
ckonoB Flaplight u Tepro.

Marepuaiibl u MeToAbI HccaeaoBanusi. O0cnen0BaHo 47 GOIBHBIX ¢ (IErMOHOM
1IeH, KOTOPBIM IIPOBOIMIIMCH AHECTE3MOJIOTHYecKoe oOeclieueHe U MHTEHCUBHAS
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Tepanust. MeToabl UccaeJoBaHus: OOLICKIIMHUYECKUE, HHCTPYMEHTAIbHbIC, J1a00-
paTOpHbIE, CTATUCTUYECKHE.

PesyabraThl. B uccienoBanuu ObUIO yCTAHOBIIEHO, YTO OCHOBHOM NMPUYNHOM
«TPYIHBIX IBIXaTEIbHBIX MyTei» ObUIO OrpaHUYCHHUE OTKPBIBAHUS pTa. Jlokasa-
Ha 3¢ dexTuBHOCTH BuAeonapuHrockomnos Flaplight u Tepro, a Takxke MpoBOIHU-
KOBO aHeCTe3MM HIKHEUEIIOCTHOIO HepBa [yl 0OecreueHnsl ONTUMAJIbHOIL j1a-
PUHTOCKOIMH, 9KCTyOAIMK Tpaxen U aJeKBATHOTO MOCIEONEePAllnOHHOTO 00e3-
GonmBaHMs.

BoiBoabl. [IpuMeHeHre MPOBOJIHUKOBOM aHECTE3MH HUIKHEUETIOCTHOI'O He-
pBa u BugeonapuHrockonos Flaplight miau Tepro obecrieunBaer ycrnoBus ais
ONTUMAJIbHON JIAPUHIOCKOIIMH U UHTYOAIMH Tpaxen y OOIbHBIX C BOCIAIUTEIb-
HOM KOHTpakTypoil HuxHeil uemtoctu. [IpoBogHUKOBAs aHeCTe3Us HMKHe-
YEIOCTHOTO HEPBa JOCTOBEPHO YMEHBIIIAET CTEIEHb 00JIEBOIO CHHIpOMA 1 0Oec-
MeYMBaeT ONTHMAaIbHbIE YCIOBHS /I 9KCTYOALMM Tpaxeu y OOIbHBIX C duier-
MOHOM IIIEN.

KuroueBsie ciioBa: hierMoHa 1er, IPpOBOJAHUKOBAS AHECTE3USI, «TPYIAHBIC [IbI-
XaTeJIbHBIC ITyTHY.

UDC 617.58-002.36-06:616.22-072.1:616.231-089.819.3]-089.5

V. Yu. Artemenko, O. O. Budnyuk

ANESTHESIA OF MANDIBULAR NERVE IN PROVIDING CONDITIONS
FOR OPTIMAL LARYNGOSCOPY AND EXTUBATION OF TRACHEA IN
PATIENTS WITH NECK PHLEGMON

Actuality. The main reasons for poor treatment of neck phlegmon is underesti-
mation of the severity of the condition patients, localization of abscess, its depth
and spread, leading to a poor preoperative preparation, choosing an inadequate
pain relief, not radical surgery and postoperative treatment.

Purpose. To improve conditions for optimal laryngoscopy and tracheal ex-
tubation in patients with inflammatory contracture of the lower jaw by apply-
ing anesthesia of the mandibular nerve and Flaplight and Tepro’s laryngoscopes.

Materials and methods. The study involved 47 patients with neck phlegmon
who underwent anesthesia and intensive care. Methods — general clinical, instru-
mental, laboratory and statistical.

Results. The study found that the main cause of “difficult airway” was the re-
striction of mouth opening. Proven effectiveness of Flaplight and Tepro’s laryngo-
scopes, and mandibular nerve anesthesia in order to provide optimal conditions for
laryngoscopy, intubation, extubation and postoperative analgesia.

Conclusions. The use of anesthesia mandibular nerve and videolarynhoskopiv
Flaplight and Tepro’s laryngoscopes provides optimal conditions for laryngoscopy
and tracheal intubation in patients with inflammatory contracture of the lower jaw.
Mandibular nerve anesthesia significantly reduces the degree of pain and providing
optimum extubation in patients with neck phlegmon.

Key words: neck phlegmon, conduction anesthesia, difficult airway.

Beryn

3rifiHO 3 JaHUMHU JIITEPATYPH, OCHOBHUMHU MPUYMHAMH HE3aJIOBIILHOTO JIIKYBaHHS
XBOPHX 13 (PJIECrMOHOIO Ui € HETOOIIHKA CTaHY TSHKKOCTI MAI[IEHTIB, JTOKaIi3amii THii-
HUKa, HOT0 MIMOUWHU Ta PO3MOBCIOKEHOCTI, IO 3yMOBIIIOETHCS PYTUHHUM XapaKTepOM
TPaJUIIHOT JIArHOCTUYHOI TPOrpaMu 1 MPU3BOIUTH IO HETIOBHOLIIHHOI ITepeonepariii-
Hoi miarotoBku (19,4 %), Bubopy HeagekBaTHOTO 3HeOOMIOBaHHS (36 %), HEAOCTATHLO
paguKajJbHOTO oIepaTHBHOrO BTpy4daHHS (70,5 %) Ta micasonepamiiHOrO JIIKyBaHHS
(78 %) [1; 3; 6].

JoCImiaHIKN BIIMIYAIOTh, 110 (aKTOpaMH, SKI BUSHAYAIOTh BUCOKHI PU3UK BUHHK-
HEHHsI YCKIIAJHEHb aHeCcTe311 P OMepallisix i3 IpuBo1y (IJIETMOH IIEIEMHO-TUILOBOT /i-
JSHKH, €, HacamIepe, Tornorpadis i€l 30HU Ta pO3MOBCIOIKEHICTh THIHHO-3aM1aJIbHOTO
npouiecy [1; 2; 4]. Maibxe 91 % yckiaagHeHb 3yMOBIJIEHO TOPYIIEHHSIM IPOX1THOCTI AUXaIb-
HUX IUISIXIB 200 po3iagaMu TUXaHHS, IKi MOXKYTh y 0,42 % BUMaaKiB IPU3BECTH 10
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JeTanpHOTO KiHLs [4]. HallGinpmuii pu3K BUHUKHEHHS! YCKJIAHEHD Bi3HAUAETHCS
MpU omepallisx i3 npuBoay ¢JaerMoH JAUISHKY JHA MOPOXKHUHHU poTa [2; 5].

®nermMoHa WKl y OUIBIIOCTI XBOPUX CYMPOBOIKYETHCS POSBUTKOM T'OCTPOI JUXATb-
HO1 HEJOCTATHOCTI PI3HOTO CTYIEHS TSXKKOCTI. 3a JAHUMU JESKHX ABTOPIB, 3MEHIIIEHHS
PU3HMKY BUHUKHEHHS IMOPYLIEHHS BEHTHJIALI] Ta ra3000MiHY SIK TOJIOBHOI IPUYMHU Jie-
TaJIbHUX BUIAMKIB IIPU aHECTe31i y MICIICITHO-TUIIFOBIM XipypTil 3aJIC)KUTH HE TUTHKH BifT
BIIPOBAJDKEHHS CYYaCHUX TEXHOJIOTIH, a 1 BiJl MPUCKIILTUBOTO, 3a3/1aJIeTib TPOyMaHO-
ro ajJropuTMy Jii, Mo 0a3yeThCcst HA 3HAHHI OCOOIMBOCTEH aHEeCTe310JI0TIuHOTO 3a0e3-
MIEUEHHs IUX orepartii [2; 3; 5].

Mera po60oTH — MOKpPALIMTH YMOBH Jisl ONTHMANIBHOI TAPHHIOCKOIIII Ta eKCTybauii
Tpaxei y XBOpHX 13 3aM1aJIbHOI0 KOHTPAKTYPOKO HHKHBOI LIETIENH IIIAXOM 3aCTOCY BAHHST
MPOBIHUKOBOI AHECTE3il PYXOBUX 1 YyTIMBUX TiTOK HIKHBOIIETCITHOIO HEpBa i Biaeo-
napunrockomiB Flaplight 1 Tepro.

Marepiaim Ta MeTOIH AO0CTiKEHHS

BianosigHO 0 MOCTABICHOI METH JOCII/IKEHHS, OCHOBY KJIIHIYHOTO MaTepiaily cra-
HOBWJIM KJIIHIYHI CIIOCTEpEeXXeHHS 3a 47 XBOPUMHU 3 (DJIErMOHOIO 1IHI, IKUM ITPOBOIMIN
aHecTe310I0TiuHe 3a0e3IMeUeHHS Ta IHTCHCUBHY Teparriro Ha 6a3ax KY «Onecbka oGac-
Ha KiaiHiuHa mikapHs» 1 KY «Oaecbka micbka kiaiHiuHa mikapHs Ne 11» 3a nepion 3 2006
o 2015 pp.

KonTponbHa rpyna (n=23) — xBopi 3 (JIerMOHOIO 1IHi, Y SKUX HaAAHHS MEAUYHOI
JIOTIOMOTH MPOBOAMIOCS 3rigHO 3 HakazoM MO3 Vkpainu Ne 181 Bix 24.03.2009 p.
«ITpOoTOKOJI Ha/laHHS MEIMYHOI JIOMOMOTH XBOPHM 3 PO3JIUTOIO (DJIETMOHOIO IIHI».
3abe3MmeueHHs MPOXITHOCTI IUXATBHUX IUISAXIB 3MIMCHIOBAIHN 3a 3araIbHOTIPHIHSITOO
METOJIMKOIO 32 JIOTIOMOTO0 1HTYOAIlii Tpaxel TaMIIOYHUM JIAPUHTOCKOIIOM 200 Tpaxeo-
cToMmii.

OcHoBHa rpyna (n=24) — xBopi 3 ¢prermMoHo0 mui, SKUM aHecTe310J0TiyHe 3a-
Oe3reyeHHs TPOBOAMIOCS 3 YPaXyBaHHIM JaHUX IIKAJIU TPOTHO3YBAHHS CKIIAJHO] 1H-
TyOanii Tpaxei «IHaekc TspKKOI IHTYOAlii» Ta CTymeHs TSXKKOCTI iHTyOaIii Tpaxei 3a
Kopmakom — JlixeHoMm. /{11 301ThIIEHHS aMIUTITYIW BiIKpUBAHHS poTa Ta 3abe3rme-
YEHHS ONTUMAJIILHUX YMOB JUISl JTAPWMHTOCKOIII Tepel iHTyOaIieo Tpaxel UM XBO-
pYM MIPOBOJIMIIN MTPOBITHUKOBY AHECTE3110 PYXOBUX 1 YYTIUBUX T'IOK HAKHBOIIEIETI-
HOro HepBa. [HTyOaIli0 Tpaxel BUKOHYBAJIU 3a JOMOMOTOI0 jJapuHrockoris Flaplight
i Tepro.

TexHika BUKOHAHHS POBITHUKOBOI aHECTe31l pyXOBUX 1 UyTJIMBUX T'UIOK HIDKHBOIIIE-
JIEHOT'0 HepBa (IiABUIMLEBUH 1ocTyn 3a MeTonukoro bepiie — /lyOoBa): rojgoBa XBo-
pOTO MOBEPHYTA Y MPOTUJICKHY BiJl OOKY aHecTe3il CTOPOHY. YKOJI TOJIOBKH BUKOHYBa-
11 O6e3MocepeTHbO T/ HIDKHIM KpaeM BUJIUIICBOI JIyTH Ha 2 CM TMOTepey BiJl OCHOBH KO-
3eJIKa BYIIHOI pakOBUHU. ['0JIKy po3TaIIoByBaIy NEpIeHIUKYISIPHO A0 IKIPHUX TTOKPH-
BiB 1 MPOCYBAJIH ii CIIOYATKY Ha 2 CM [10 CepeIHbOI JIiHIi CYBOPO BEPTUKAILHO, BBOIMUIN
2wm1 0,5 % Po3UHHY 6yn1Ba1<a1Hy, SIKMI OMHUBAaB PYXOBI I'JIOUKH HHKHBOIIEIEITHOTO HepBa
1 6n01<yBaB ix mpoBiaHicTh. Ilicis uboro rojxy npocyBaiu e Ha 1-1,5 cM 1 JoJaTkoBO
BBoamiin 1ie 2 mut 0,5 % posuuny OymiBakaiHy, 110 3a0e3rmeuyBayio 0J0Kaay 4yTIUBUX
T'JIOYOK HIDKHBOINENIETHOTO HepBa. [lepel KOXKHUM BBEJCHHSM MICIIEBOTO AHECTETHUKA
BUKOHYBAJIM achipaiiiiny npo0y. [IpoBiqHMKOBY aHecTe3il0 MPOBOIMIM 13 JOTPUMAH-
HSM YMOB aCENTUKH i aHTUCETITUKH.

V micnsioniepaniiHoMy Tiepiofli XBOpUx 0yi10 po3auieHo Ha Bl rpynu. ['pyna la (n=14)
— XBOPI, IKUM 3HEOOJIOBAHHS B ITICISONEPAIlIHHOMY TIePio/Ii IPOBOIMIIN 3a 3aTrajbHO-
MPUIHITO METOJMKOIO (JiekckeTonpodeH, omioian). I'pyna Ila (n=12) — xBopi, SKuUM
3HEOOJIIOBAHHS B MIC/ISONEPAIIiHOMY MTEPioJl 3/MIMCHIOBAIN 3a JOMOMOIOI0 TTPOBIIHU-
KOBOI aHecTe3ii pyXOBHUX 1 UyTIMBUX TJIOK HHKHBOIIEIEITHOTO HEPBa.

J1o3Bi1 HA MPOBEIEHHS JTOCITI/DKEHHS HAaJaHO KOMICI€ro 3 nmuTaHb OioeTuku. CraTuc-
TUYHY OOpOOKY MPOBOIUIIU 3a JOMoMororw cratuctuuaHoi nporpamu “STATSOFT
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STATISTICA 6.0”. 1y1s1 00’€KTUBHOI OIL[IHKKM PeajbHOCTI Ta CTYIEHSI BIPOTIIHOCTI pe-
3yJIBTATIB BUMIPIOBAHb PI3HUX MOKA3HUKIB Y XBOPUX MPOTPAMHHUN KOMIUIEKC 3aCTOCO-
ByBaB obumncienHs: kpurepito 2 [lipcona. BiporinHicTh pi3HHIB CepeIHIX MOKA3HHUKIB
oliHIOBaIM 1pu 95 % nosipuomy iHTepsani (95 % AI).

PesyabraTn gociaigkeHns ta ix o0roBopeHHst

v IPOBEICHOMY JIOCITIJKEHHI OYJI0 BCTAHOBJICHO, 1110 Y 82,6 % BUITAJIKIB «TSIKKI JTH-
XaJIbHI HUTAXM» 3aPEECTPOBAHO Y XBOPUX KOHTPOIBHOI I'PYIH. BlpOFlILHO ((*=32,36;
p=0,0000) HIKUOIO Oyna uacrora (8,3 %) «TSHKKUX AUXATbHUX HUISIXIBY» Y XBOPUX OCHOB-
Hoi rpynu. [Ipu Okl eTalTbHOMY aHaNi31 CKIIAJI0BUX «TSDKKUX JIUXATbHUX IIISXIB»
OyJIO BCTAHOBIJIEHO, 10 Y XBOPUX KOHTPOJIBHOI I'PYIH YaCTOTA TSXKKOI JJAPUHIOCKOIII,
TSDKKOI Ta HeBaJiol iHTyOari Tpaxei cranoBwia 17,4, 52,2 1 21,7 % BignosigHo. Yacro-
Ta JIErKOoi iHTy6aui'1' Tpaxe'i B AaHii rpyni — juie 8,7 %. Y XBOPUX OCHOBHOI TPYIH Yac-
TOTa TSDKKOI Ta HEBJAJIO1 1HTy6au11 Tpaxei zlopmHIOBana muie 4,2 14,2 % BiANOBIAHO.
Crifg 3a3HAYUTH, 110 B AaHIM rpyni BUNAAKIB TSXKKOI IApUHTOCKOIIT He 0yJI0, a yacToTa
nerkoi inTyOauii Tpaxei carana 91,6 % (tabu. 1).

IIpu aHami3i BUMAAKIB «TSDKKUX ITUXATBHHUX IIIAXIBY» Y XBOPHX KOHTPOJIBHOI TPYIH
OyJIO BCTAHOBJICHO, 110 OCHOBHOIO iX NMPUYMHOIO 0YJ10 OOMEKEHHS BIIKPHBAHHS POTa
yepes 3amnajbHy KOHTPAKTYPY HIKHBOT IIEJICITH, BHACIIIOK YOT0 BUHUKIIN TPYAHOIII 11T
4yac MPOBEACHHS MpsAMOi JapuHrockormii. JloOpi pe3yiabTaTé B OCHOBHIM Ipymi MOXHa
MOSICHUTH TUM, 110 Y IUX XBOPUX OYJIM CTBOPEHI YMOBH JUIsl ONITUMAJIbHOI TAPUHTOCKO-
mii Ta iHTyOanii Tpaxei.

Taxk, y Tpymi XBOpHX, SIKHM IIepesT IHTyOaIlieo Tpaxei 3aCTOCOBYBaIN MPOBITHUKOBY
AHECTEe3110 HIDKHBOIIIENeHOTo HepBa 0,5 % po3unHoM OymiBakaiHy, aMILTITY1a BIIKPH-
BaHHS POTa BHACIIJOK 3alaJIbHOI KOHTPaKTypu HWKHBOI menenu [I-111 cTynenis Bipo-
TiIHO 30UTbITyBasiacs. ¥ XBOPHUX 13 3amajbHOI0 KOHTpakTyporo Il crymens amruriTyaa
BiikpuBaHHs poTa 30iunbimmiacs 3 (1,940,3) no (3,310,2) cm (p=0,000), a y XBopuX 3 KOH-
tpakryporto III crynenst — 3 (0,7£0,2) o (3,2%0,3) cm (p=0,003). ¥ xBOpUX i3 3amanb-
HOIO KOHTpaKTyporo HxkHboI menenu II-II1 crymeHiB mepem MpoBeICHHSIM MIPOBITHU-
KOBOI aHecTe3ii HalOUIbIIIa AMITTITY/Ia BiIKpUBaHHS poTa ctaHoBmiIa 2,0 10,8 cM Biamo-
BiJiHO (Ta0I1. 2).

Ilicst mpoBeACHHS IPOBITHUKOBOI AHECTE31i HIKHBOIIENEITHOTO HepBa 1 GoKau
HOro pyxoBHX 1 YYTJIMBUX TJIOYOK HaWOUIbIIA aMIUIITyna BIAKPUBAHHS pota Jio-
piBHIOBaza 3,51 3,3 cM, 110 OyJ10 HOCTATHIM I MPOBEACHHS JIAPUHTOCKOIIT Ta BAa-
JI01 iHTyOAaImii Tpaxei 3a JOIMoMOToo BimeoapuHrockona Flaplight ado Tepro (muBs.
Tabmn. 2).

Tabnuys 1
Yacrora «TAKKUX TUXAJbHUX HUISXIiB» B OCHOBHIii i KOHTpOUIBLHIii rpynax, aoc. (%)

Tsxkl gUXaNbHI HUTSIXU
, JI
I'pyna Tsoxka Tsxka Hesnana inT eg Ka x> p
N . . : yoarist
JIApUHTOCKOMis| iHTyOamiss | iHTyOaris

IMepma (xoHT- 4(17,4) 12 (52,2) 5(21,7) 2 (8,7) — —
pornpHa), n=23
Hpyra (ocHOB- 0(0) 1(4,2) 1(4,2) 22 (91,6) 32,36 | 0,0000%*
Ha), n=24
Vceworo, n=47 4(8,5) 13 (27.7) 6 (12,7) 24 (51,1) | — —

IIpumimka. ¥ — MOPIBHSHO 3 KOHTPOJIBHOIO I'PYTIOKO.
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EdexTuBnicTh NpoBiAHNKOBOI aHecTe3il HHKHBLOLIEIENHOT0 HEPBA

Tabauys 2

B Nepionepaiiiinomy nepioai y XBopux i3 3anajibHOI0 KOHTPAKTYPOIO
HUKHBOI 1IeJIenH

Eran nocmimxkeHHs

Mtm

CI (95 %)

Min.—Max.

Moda

p

AMITTITYIa BIIKPUBAHHS pOTa JI0 IHTYOAIli Tpaxei y X

BOpuUX 13 Tpu3moM 11 crynensi, cm

Buxignuii ctan

1,9£0,3

2,5

1,5-2,5

2,0

ITpoBigHMKOBa aHECTE31s

3,3%£0,2

2,5

3,0-3,5

3.5

0,000%*

AMIUTITY/Ia BIIKpUBaHHS poTa JI0 iHTyOalii Tpaxei y xBopux 13 Tpusmom 111 crynens, cm

BuxigHuii cran 0,70,2 1,0 0,5-1,0 0,8 —
[MpoBigHMKOBa aHeCTe3is 3,2%0,3 3,5 3,0-3,5 3,3 0,003**
AMIITITY1a BIAKPUBAHHS POTa MEpe/l eKCTyOaIlero Tpaxei, cM

Buxignwnii cran 2,1£0,3 2,5 1,5-2,5 2,0 —
IMpoBigHMKOBa aHeCTe3is 3,5%0,1 3,7 3,5-3,7 3,5 | 0,002%**

Ipumimra. * — TMOPIBHSIHO 3 BUXITHMUM CTAHOM Yy XBOpHX i3 TpuaMoM Il crynens; ** — mo-
PIBHSIHO 3 BHXIJIHUM CTAHOM y XBOpuX i3 TpusMoM III crymnens; *** — mopiBHSHO 3 BUXiIHUM
CTAHOM y XBOPHX IIepe]] eKCTyOalliero Tpaxei.

OnHUM 13 HaWBIAMOBIAANBHIIINX 1 HEOE3IIEYHUX €TAllIB B aHGCTe3i0norqu0My 3a20e3-
TIEUCHHI OTepPaTUBHUX BTPY4aHb Y XBOPHX 13 (prierMoHOI0 MIHT TAKOX € eKCTy6au151 Tpa-
xei, OCKIIbKM y el Mepiof MOXe BUHUKHYTH O6CprKH1${ JUXalbHUX NUISAXIB, KA IO-
Tpebye MpoBeIeHHS MOBTOPHOI IHTYOAII] Tpaxel, 1o He 3aBX/IU MOXKe OYTH YCIIIIHOIO Y
TAIIEHTIB 3 (DJISTMOHOIO NI Yepe3 HaOpsIK TOpTaHi, MOPYIIEHHS! aHATOMIi BEPXHIX JIH-
XaJIBHUX LUISAXIB, @ TAKOX OOMEXEHHSI BIAKPUBAHHS POTA BHACIIAOK 3aIaJIbHOT KOHTPAK-
TYypH HIDKHBOI 1mienenu [4; 5].

Tak, y XBOpHX, SIKHUM Y TICISONepaliiHOMY MEpiofl Ta Mepe/] eKCTyOaliero 3/1iiCHIO-
BaJlM MPOBIIHUKOBY aHECTE3110 HI)KHBOIIETIETTHOTO HepBa, aMIUTITy/1a BIIKPUBAHHS POTa
Biporigno (p=0,000) 36inbiyBanacs 3 (2,1£0,3) no (3,5+0,1) cm, 110 3yMOBITIOBAJIO TIPO-
BeJICHHS Oe3MeuHoi eKcTyOarlii Ta 3a He0OXIAHOCTI ONITUMAITHLHOT JIAPUHT OCKOITI JIsl T10-
BTOPHOI iHTyOalii Tpaxei (nuB. Tabdm. 2).

V npoBeieHOMY TOCIIHKEHHI 0YJI0 BCTAHOBJICHO, 1[0 BUKOPUCTAHHS MICISOIepalii-
HOTO 3HeOOIIOBAHHS IIPOBITHUKOBOI aHecTe3ii HIKHboIIeaenHoro Hepea 0,5 % po3uun-
HOM OymiBakainy BiporizHo (p=0,002) 3MeHIIye CTYIiHb 0OJIBOBOTO CHHIPOMY 1 301Tb-
1Iy€e aMIUTITY/1y BiAKpUBaHHs poTa (Tadi. 3).

V rpymi XBopux, SKUM Hicisonepaliiine 3He00II0BaHHS TPOBOAMIIM 32 3araJIbHOIPUI-
HSITOI0 METOJMKOIO (JIeKCKeTONpodeH, OMoiau), IHNTEHCUBHICTh 00110 Oyjia Bia momip-
HOTO /10 CHJIBHOTO — (5 5+0,9) 6ana (quB. Tabn. 3). Y maHiif rpymi iIHTEHCUBHICTb GOJTIO
TePeBaKHO 6yna nomipHorto (5,0 6aiB). XBop1 SIKUM 3HEOOJTIOBAHHS B mcnﬂonepaum—
HOMY Nepiofl MPOBOAMIN 33 TOIIOMOTOIO HpOBl)IHI/IKOBOI aHecTe3ii pyXOBHX 1 UyTIMBUX
T'UJIOK HIDKHBOIIEJICITHOTO HEePBa, IHTEHCUBHICTh 00J110 Oyiia MiHiManbHOO — (2,010,6)
Oana i BiporiHO (p 0,002) HMXKUOTO.

OTXe, OTpUMaHi pe3yIbTaTH JOCHTIIKEHHS T03BOJIMIN 3pOOUTH TaKi BUCHOBKH.

BucnoBku

1. 3acTocyBaHHS IPOBITHUKOBOI aHeCTe31i HKHBOILEIEITHOTO HepBa 1 BiILGOJ'IapI/IH—
roCKOIa Flaphght abo Tepro 3a0e3reuye yMOBH JIJIsE ONTUMAJIbHOT JIAPUHTOCKOTIT T 1H-
TyOarii Tpaxel y XBOPHX i3 3aIabHOI0 KOHTPAKTYPOIO HUKHbBOI IIETICTIH.
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Tabauys 3
INopiBHsiIbHA XapaKTepHCTHKA Pi3HUX METO/1iB 3HEOOTIOBAHHS
B micssionepaniiinomy nepiosni

BizyanbpHo-aHaI0Tr0OBa MIKAAa IHTEHCUBHOCTI 000, Oan
Fpyna M*m CI(95%) | Min_Max. | Moda P
Ta, n=14 5,5+0,9 7.0 4,0-7,0 5,0 —
ITa, n=12 2,0%+0,6 3,0 1,0-3,0 2,0 0,002*

ITpumimxa. * — nopiBHAHO 3 rpynoto la.

2. IIpoBiTHUKOBA aHeCTe3isl HIKHBOIIENEeTHOro HepBa 0,5 % po3unHOM OyIiBakaiHy Bi-
POTiTHO 3MEHIIIYE CTYIMiHb OOJIBOBOTO CHHAPOMY 1 30UTBIIIyE AMIUTITY/y BiIKPUBAHHS POTA.

3. BukopuctaHHs NPOBIAHUKOBOI aHeCTe31l HUKHBOILEIETHOTO HepBa B Micsonepa-
LiHHOMY TIepio/i 3a0e31neuye ONTUMAJIbHI YMOBH JJIs1 €KCTYOallii Tpaxel y XBOpux i3 iier-
MOHOIO HIHI.
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OBOCHOBAHMUE BbIBOPA AHAJITE3UU C LIEJBIO ITPO®UTTAKTU-
KW TUTTEPAJITE3WUHA B ITIOCJIEOITEPALIMOHHOM IIEPUO/E ¥V JETEIN
110 JAHHBIM MOP®OJIOI'MYECKOI'O UCCIIEJOBAHUA KOKU B Ob-
JACTHU MMOCJIEOIEPAILIMOHHOI PAHBI

Lleab Hamero vccieqoBaHUs — YCTAHOBUTH MOP(OJIOTMUECKUE U3MEHEHHS
KO’KH{ B 00JIACTH MTOCIIEONEPAIINOHHON PAHbI U Pa3BUTHE THIIEPATITe3UH ITOCIE TTPH-
MEHEHUS B PAaHHEM IIOCIICONEPALIOHHOM IIEPUO/IE PA3JIMYHBIX CXeM 00e30011Ba-
HUS Yy IeTel C OHKOJIOTMYECKON MaTOJIOTHEH.

Marepunansl n MeTonabl ucciaenoBanus. VcciaemoBannst mpoBeneHs! y 47 aereit
(13,4%£2.4) net, mpooNepUPOBAHHBIX IO MOBOAY OINyXoJjei OpIOMHON MmojxocTu
(24 pebenka, 51 %), onmyxoseit 3a0prOIIMHHOTO IpocTpaHcTBa (23 pebenka, 49 %).
B 3aBucmmocTn oT MeTOINKN 00e300IMBAHUS MAITMEHTH! OBUTH pa3/IeNIeHbl Ha ue-
TBIpE IPYIIBL: NIepBast rpymnmna — 12 netei, KOTOPbIX 06€300I1BaAIHN HEMPEPHIBHOM
BHYTPUBEHHOI nH(]Yy3uel Gpentanmia, Bropas rpymma — 12 aeteid, KOTOpbix 06e3-
OonmBany MeTo10M KoMOmHNpoBaHHOTO TAP-6110Ka OynmMBakamHOM, TPEThS TPYII-
na — 13 manueHToB, KOTOPBIX 00e300/IMBAId METOIOM KOMOUHUPOBAHHOMN CITH-
PaIbHO-3MUAYPAIIBHON aHAJITe3UH, U YeTBepTas rpynmna — 12 nereid, ans 06e300-
TIMBAaHMS KOTOPBIX UCIOB30BATN HEMPEPHIBHYIO BHYTPUBEHHYIO TIOCTOSIHHYIO HH-
(y3uro KeTaMHHa.

Pe3syabTaThl nccieioBanus U ux oocy:xaenune. Yepes 3 q1Hs nocie BBeaeHus GeH-
TaHMIA y OOJBHBIX BTOPOM TPYIIBI HAOIIOAATUCh MOP(OIOrHUECKIe M3MCHCHHUS
B TKaHsX, HanboJiee BhIPAXKEHHBIE, YeM Y OOJIbHBIX APYrUX I'PYIII. 30HA MOBPEK-
JICHUs ObLIA OUYEHb PACIPOCTPAHEHHOM, 6€3 YeTKUX I'PAHHULL, C PA3BUTHEM B LICHTPE
ee HeKpo3a (TONIINHA CI0sI HEKPOTU3UPOBAHHBIX TKAHEW 1O 5 MM) C BBIPa)KEHHBI-
MU NepUGOKATHHBIMI PEAKTUBHBIMI U3MEHEHUSMHU B BUJIC 3HAYUTEIHHOI'O BOCHA-
JIeHUs1 (30HA peaKTUBHBIX U3MEHEHHH TOIIIMHON 10 7 MM), UIMEJIM MECTO CYLLECTBEH-
HbIe HapYIIEHUST MUKPOLNPKYIISIIH.
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BbiBoabl. BbIsIBIIEHO, YTO MCIOJIB30BAHME BBICOKUX 103 QeHTaHmna — 10—
20 MKT/(KT4) METOJOM MOCTOSIHHOM MH(Y3HUH 1J1s1 00e300JIMBaHUs B PAHHEM T1OC-
JIeONIepalluOHHOM Iepuoe y AeTel, MPOONepUPOBAHHBIX IO MTOBOAY OIyXOJeH
OPIOLIHOM ITOJIOCTH, MOXKET IIPUBOANUTD K OITHMOU/I-UHYIUPOBAHHON TUIIEpAIre3UH,
KOTOPast CONMPOBOKIALTCS MOPHOTOTUISCKUMHI U3MEHEHUSIMH B KOXKe BOKPYT IOC-
JIeoNepallMOHHON paHbl.

KuroueBsbie cioBa: 06e3001MBaHue, TUNIEPATITe3Usi, OUOTICHS KOXKHU.
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D. V. Dmytriyev

GROUNDS FOR ANALGESIA TO PREVENT POSTOPERATIVE HYPER-
ALGESIA IN CHILDREN ACCORDING TO THE MORPHOLOGICAL
STUDY OF SKIN IN THE WOUND

The aim of our study was to determine the morphological changes in the
area of skin in the wound and the development of hyperalgesia after applying
various schemes of anesthesia at the early post-operating period in children
with cancer.

Matherials and methods. The study carried out in 47 children (13.4%2.4 years)
operated for abdominal tumors (24 children, 51%), retroperitoneal tumors (23
children, 49%). Depending on the method of anesthesia, patients were divided into
four groups: 1 group (12 children) — analgesia with continuous intravenous infu-
sion of fentanyl, 2 group (12 children) — combined analgesia with bupivacaine
TAP — block; 3 group (13 children) — combined spiral epidural analgesia, and
4 group (12 children) — analgesia with continuous intravenous infusion of keta-
mine.

Results. Using high fentanyl doses (10-20 mcg/kg-hr) by continuous infusion
method for analgesia in the early postoperative period in children operated on for
tumors of abdominal cavity, can result into opioid-induced hyperalgesia, which is
followed by skin morphological changes around the postoperative wound with the
development of necrosis in its center with expressed perifocal reactive changes of
severe inflammation and significant violations of microcirculation. With the for-
mation on the 14th day of the formation of small nerve fibers. In its turn by using
of TAP-block and combined spiral-epidural analgesia method small perineural ede-
ma was determined, fragmentation of nerve fibers was not determined. Using keta-
mine infusion results into negligible perineural edema and reduction of postopera-
tive hyperalgesia.

Conclusions. Was found that the use of high doses of fentanyl (10-20 mg/
(kgUh)) by continuous infusion in the early postoperative period in children
operated for tumors of the abdominal cavity can lead to opioids induced hy-
peralgesia, accompanied by morphological changes in the skin around the
wound.

Key words: analgesia, hyperalgesia, skin biopsy.

Beryn

HeanexBaTHa aHamnresis B paHHbOMY MicCsiOTIepalliiHOMY MEpioAl Moripiye nepedir
1 IPOrHO3 IILOTO Mepioay y HiTeid, 30UIbIIy€e PiBEHb MICISIONEPALIHUX YCKIAIHEHb Ta
crpusie pO3BUTKY rinepanresii. [inepairesis — 1ie CTaH MiBUIIEHOI Yy TIUBOCTI 10 OOJIIO,
SIKMI BUHUKA€ BHACIIAOK IHTCHCHBHOI HOIMMIICIITUBHOI CTUMYJISIIT a00 MOe OyTH 1HTY-
KOBaHM ommioinHuMK aHanreTukamu [1; 2; 4; 7]. I'inepairesis peanizy€eTbCs MEPEeBaKHO
Ha PIBHI CIIMHHOTO MO3KY i aCOIIOETHCS 31 30UTBIICHHIM IHTEHCUBHOCTI 00JII0, T4, Bij-
MOBIAHO, 3 PO3BUTKOM CTPEC-BiANOBIAI Ha OiNb, MIABUIICHHSM PU3UKY XPOHi3alii
00110, PO3BUTKOM TOJIEPAHTHOCTI JIO OMIOiAIB 1 moTpedoro y 30inbineHHi 103 [3; 5; 8].
JIiis 1iarHOCTUKH rinepairesii CTaHAapTHO BUKOHYIOTh BU3HAYEHHST OOJILOBOTO IIOPOTa
3a TOIOMOTOI0 MOHOdiTaMeHTiB (hoH Dpest B 30HI MCIIONEepaIlifHOI paHH, BUKOPUCTO-
BYIOYM MOHOMIUTAMEHTH y 3pOCTAF0UOMY MOPSAKY 10 HAWMEHINOT CHITH TUCKY, 1110 CITPHIi-
MAa€EThCS TOCITIHKYBAHUM SIK 00JIb0BE BIAUyTTs [4; 6].
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Merta Haoro TOCiKEHHS — BCTAHOBUTH MOP(OIIOTTYHI 3MIHU B JIUISHII IIKIPH TTCIS-
OTIepalliifHOT paHU Ta PO3BUTOK Tinepanresii Mcis 3aCTOCYBAHHSI B PAHHBOMY IICIISIOTIe-
pamiiHOMy TIepioJIi PI3HUX CXeM 3HEOOJTIOBAHHS Y JIITEl 3 OHKOJIOTIYHOO MATOJIOTIENO.

Marepiaan Ta MeTOIH AOCTiTKEHHS

HocmimkeHHs mpoBeneHi y 47 mite#t Bikom (13,412.4) poky, IpoonepoBaHUX 3 MPHU-
BOJIy ITyXJIMH YePEBHOI MOPOKHUHU (24 nuTuHH, 51 %), MyXJIHH 3204€PEeBUHHOTO TIPOC-
Topy (23 nutuHy, 49 %). 3aIekKHO BiJi METOIUKY 3HEOOIFOBAHHS TAIIEHTH OYIIH MO/IijIe-
Hi Ha Tpynu: nepiia rpyna — 12 gitelt, skux 3He00110Banu 0e3rnepepBHOI0 BHYTPIIIHBO-
BEHHOIO 1H(]Y3ier0 (QeHTaHiny, Apyra rpymna — 12 giTeil, sSskux 3HeOOIIOBAIM METOJIOM
kombinoBaHoro TAP-6iioka 6yn1BaI<a1HOM TpeTs rpyna — 13 nmami€eHTiB, SIKUX 3HEOOJTIO-
BaJIM METOJIOM KOMOIHOBaHOI cripanpHO-emiaypanbpHoi aHanresii (KCEA), ta 4eTBepTa
rpyna — 12 miteit, skux 3HeOOTIOBAIIN Oe3MEPEPBHOIO BHYTPIITHLOBEHHOO TOCTIHHOIO
iH}y3ieto keTaMiny [2—4]. YciM XBOpUM MTPOBOIWIM KOMITJICKCHE IHTCHCUBHE JIIKYBaHHS:
iH(y3iiHa Ta TpaHCc]y3iiiHa Teparis, pecnipaTopHa miATpUMKa amapatoMm “Hamillton
C2” — pexum ASV 3a takumu napamerpamu: FiO, 30 %, PEEP 2 cm H,O, PIP 15-
20 cm H,0), antubaxTepiajibHe JiKyBaHHS, IOCUHAPOMHA Tepaisl.

V paHHBOMY TiCIISOIIEpallifHOMY Iepiol BU3HAYAIA TICPUMETP MIHIMAIBHOTO TTIOpoTa
00JITr0 HABKOJIO TICIIsIoNepalliifHoi panu. [1poekiiis JiHii mcnsionepaniitHoi paHu yMOB-
HO PO3JIUISIAcS Ha JIBa OJIHAKOBUX BIAPI3KM TPbOMa TOYKAMH, Yepe3 ki y 16 BeKTop-
HUX HAMpsAMKax 3 KyToM MK HUMHU 45° 3a momomororo Habopy 3 10 kamibpoBaHHX
moHo(piamenTiB poH Dpest (VFMs) 3ailicHIOBaINM TUCK HA IIKIpY 31 3pOCTAIOYO0I0 CH-
moto Big 4 1 (39,216 MmH) 1o 300 r (2941,176 MH) (Touch-Test Sensory Evaluator, North
Coast Medical Inc., CA, CILIA), mpuTHCKaroud MOHO(DLTAMEHTH Y 3pOCTaIOUOMY TTOPSIKY
JIO TIOBEPXHI HIKipH Mifg KyToM 90°, ToKM ocTaHHIN He 3irHeThes, Ha 1-1,5 ¢. Mixk mgocii-
JOKEHHSIMU BUTPUMYBAIH alanTaliitnuii intepsan y 10 c.

MexaHiuHUI OOJILOBUIN MOPIT BUBHAYAIM SIK HAUMEHIITY CUJTy THCKY, IO CIIPUYUHIO-
BaJia OOJILOBY peaxilito y naiieHTa (4 6anu adbo OUTbIIE 3a TOBEIIHKOBOIO IIKAIOK0 OIIHKH
6outo Behavioral Pain Scale). BonboBuii mopir BUMiproBaju Ha MMOBEPXHI HABKOJIO TIiC-
nsonepaniianit panu. Ha 3-tro, 7-My Ta 14-Ty 100y XBOPHUM BHKOHYBaJIH OiOTICII0 paH
— Opanu (pparMeHTH IIKIPH 3 IMUIETIMMA TKAHWHAMH B JIUTSIHIT PaHH, BIACTYIIAIOUH BijT
ii mex Ha 0,5 cM. Bastuit matepian ¢ikcysanu 10 % BOJHUM pO3YMHOM HEUTPAIbHOTO
(dhopMamiHy IpoTAToM 48 TOA, MOTIM TPOMHUBAIU MPOTOYHOIO BOJOI0, Y MOIAIBIIOMY ITPO-
BOJIMJIM OTO 3HEBOJIHEHHSI Y CHCTEMI 0araToaTOMHUX CIUPTIB 1 3a71uBaiu B mapadin 3a
CTaH/IapTHOIO cXeMoo. [IpUroTOBIIeHI HAMIBTOHKI 3pi3H 3aBTOBIIKH 7-8 MKM 3a0apB-
JIIOBAJIMCS FEMATOKCUIIIHOM 1 €03MHOM (OCHOBHUI MeTO/1 3a0apBIIeHHS iCTOIOTTYHUX IIpe-
MapatiB) [T OI[IHKM MATOJIOTIYHUX 3MIH 1 peakilii TKaHWH y Mpolieci BUHUKHEHHS Ta
3arO€HHS paH (OIiHKA CTaHy Ta CKJIaJI TKAHWH Ha KpasiX [HA paHH, HASBHICTh 1 Xapak-
Tep MATOJOTIYHMX Ta PEenapaTHUBHUX 3MiH y Hiif), XapakTep MOPYIIeHb MIKPOTEMOINP-
KyJsuii. Takoxk ricTojoriyHi npenapaT, BATOTOBIIEH] 31 IMATOYKIB TKAHHUH, B3SITUX Ha
14-ty 100y eKCIepuMEHTY, OKPIM TPAAUIIITHOTO METOY 3a0apBIIEHHS] TeMAaTOKCUIITHOM
Ta €03UHOM, cpibnnin 3a MeTogoM DyTa 119 BU3HAYEHHS PO3BUTKY B TKAHMHAX Y IIPO-
1ieci 3arO€HHS paH JPIOHUX HEPBOBUX 3aKIHYECHD 1 MATOJIOTIYHHX 1X 3MiH. MIKPOCKOTIIIO
TiCTOJOTIYHHUX MpenapaTiB MPOBOAUIH 3a JOIOMOTOK CBITIOBOTO MIKpPOCKOTA
OLYMPUS BX41 i3 3actocyBannsm 30utb11eHb y 40, 100, 200 Ta 400 pasis.

Pe3yabTaTn nociixkeHHs Ta ix o0ropopeHHst

V mepii rpymi 12 marieHTiB 3HeOO0IIOBAIA OC3IIepEePBHOIO BHYTPIITHBOBEHHOKO 1H-
¢by3iero penrtaniny go3010 10-20 mkr/(kr-roxn), cepents no3a (14,7+1,4) mr/xr; 10 mitei
JIpyTO1 Tpynu 3HeOOITIOBAN MeTo1oM KoMbOiHOBaHOTO TAP-6110Ka OymiBakainom 0,375 %
(JTonrokoin, FOpis-dapm). ¥V rpyni TAP-61oka micis 3actocoBaHoro HApKO3y 10-20 M1
0,375 % OymniBakainy 0yJ10 BBEJIEHO B HEHPOH-(haciaIbHUIA TPOCTIP MONEPEYHOr0 M’ s34
JKUBOTA B JUISTHI TpukyTHHKA Petit 3 000X cropiH. [TyHKIIisI BAKOHYBaJACs TOJIKOIO /IS
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criHajpHOl aHecte3ii G 22 (B. Braun). s Bisyasisaiii CTPyKTYp 1 KOHTPOIIIO IPOCY-
BaHHs FOJIKK BUKOPUCTOBYBaJIM KOHBeKcHUH gaTunk 4-6 MI'1 (Logiq 100, GE, CIIIA).
V Tperiit rpymi 13 namieHTam, sikux 3He6omoBann metonoM KCEA GymniBakainom 0,5 %
(.HOHFOI(alH HOpis-dapm) gozoro 0,3-0,4 Mr/kr, cepeHs 103a (0,35%0,20) mr/xr, anec-
Te3i10 MPOBO/IMITH 38 CTAH/IAPTHOIO METO/MKOIO Ha piBHi cermenTa L1. ¥V werBepTiii rpy-
i 12 mitei 3HEOOIOBAIIM OE3MTepePBHOI0 BHYTPIITHHOBEHHOO ITOCTIHHOIO 1H(Y3IE0 Ke-
taminy o300 0,1-0,5 mr/(kr-roxa), cepeans go3a (0,430 40) Mr/(Kr-rom)) [2 4].

Hepes 3 1o6u miciist BBE/ICHHS (peHTAHITY Y XBOPHX PYIOI IPYIIH CLIOCTEPIrajues Mop-
(hosoriuni 3MiHM y TKaHWHAX. BoHn 6yn1/1 O1nTbII Bupaxcem HIK Y XBOPHX IHIIUX TPYIL.
30Ha YIIKOJKEHHS AyXe IIUPOKa, Oe3 YITKUX MEX, 13 PO3BUTKOM Y il IIEHTPI HEKPO3y
(TOBIIMHA APy HEKPOTH30BAHHMX TKAHHH JIO 5 MM) 3 BUPAXEHHUMHU NEePUPOKATEHUMHE
PCAaKTHBHUMH 3MIHAMH Y BUTJISII 3HAYHOTO 3aTAJICHHS (30Ha PEAKTUBHUX 3MiH 3aBTOBIII-
KU 70 7 MM), BIIMIYaJIUCS CYTTEBI MOPYIIEHHS MIKPOIMPKYJIAIII. ¥ AiTell JaHol rpynu
paHa Oyia 3 TTHO0KMM Ae(heKTOM TKaHWH MIKipH Ha rOuHy 110 3/4 11 06’emy. Kpai pann
HEPIBHI Yepe3 HABUCII KiHLlI TOTOBIIEHOT O IIapy emninepmicy. Take MOTOBIIEHHS 3yMOB-
JieHe TIpoJtihpepalliero KIITHH eMiepMiCy o Kpato paHu Ta 1nooiu3y Hei. Lle cBimuuTh mpo
BHCOKY MITOTUYHY aKTHBHICTh KJIITUH 0a3allbHOTO HIapy emnijiepMicy, 1o oe3nocepe-
HBO NPUIIATA€ 10 PAHU (y 30HI1 3aBIIUPIIKA OIU3BKO 1 MM).

Ilap emizepmicy B 30Hi ypaxeHHs GyB i3 BHDAKCHIMH JUCTPOITHAMH 3MIHAMH Y
BUIJISIII HEPIBHOMIPHOTO 3a0apBJICHHS sifiep, X OaOHHOT AUCTpOodii, JesiKi eniTenionu-
TH I10 CAMOMY Kparo niepedyBajy y cTaHi HeKkpoO6io3y. KpalioBi Biaaiau eniaepMicy Aemio
MOTOBIIEHI, 13 OUTBII IIUTHHUM PO3TAIIYBAHHSM siJIep 1 AUCTPOPIUHUMH 3MIHAMU EITiTe-
mionuTiB. CTIHKM paHM MPAaKTHYHO HE BU3HAYAIIMCS, Kpal 0e3MocepeIHhO MEPEXOANIIH B
nHo. Lle 3ymMoBIIeHO BUOYXaHHSIM 30€peKeHOI CITOTyYHOI TKAHUHH ASPMH Ta PO3IITUPEH-
HSIM TIIETsI01 TinoJIepMy BHACIIIOK KOHTpakKIili paHu. JIHO paHU MU IIbOMY JOCHTh
piBHE, MPUAATKY HIKIPU B AUISHII HA BiACYTHI. JlepMa it ermitenieM ckiiananacs 31 Crpsi-
MOBAHHUX Y PI3HUX HANpsAMKax My4yKiB KOJIAT€HOBUX T4 €JACTHYHUX BOJIOKOH. Y BIIACHE
JIepMi 11032 30HOIO 3araeHHs PO3TAIIOBYBAIIUCS MPUAATKH IIKIpU — BOJIOCSIHI (DOITIKY-
JIU, CaJIbHI T OTOBI 3a51031. Cy/IMHK Y IepMi B 30Hi YPaXCHHs HABKOJIO PAHOBOTO KaHa-
Jy OyJM MapeTHYHO PO3IIMPEHI, 3 BUPAKCHUMI TUCTPOPIYHIMH 3MIHAMH CHIOTEIIIO,
MOBHOKPOBHI, 3 KPaiiOBMM CTOSIHHSIM JICHKOLMTIB y HUX. HaBKOIO IpHAATKIB IIKipH Ta
NEPUBACKYIIAPHO BU3HAYAINCS HEBEIIMKI CKYITYCHHS OHOSACPHIX KIITHH — JiM(pOLH-
TiB 1 KIIITHH MOHOIHTAPHOTO PAY 3 HASBHICTIO TOOJUHOKHUX JIEUKOIIMUTIB.

CTpyKTypa miajersioi rinogepMu Oyna nopyuieHa yepe3 HasBHICTb OCEPEIKiB HEK-
pO3y Ta 3HAUHOI 3aNaJIbHOKIIITHHHOT IHPUIbTpaIlii. ¥ Jaepmi Ta rirnojepmi criocrepira-
JIOCSI HATpOMaDKEHHST HaOPSKOBOI PIIWHU SIK OJUWH 13 TIPOSIBIB pO3J1a/IiB MiKPOTEMOIHP-
KYJISIIT 3 PO3BOJIOKHEHHSIM KOJIATEHOBHUX 1 €JJACTUYHUX BOJIOKOH BIIACHE JiepMH. Y Ha-
OPSKOBIH PiIIMHI TAKOX TPATUISUIICS OJHOSACPHI KIIITUHU TUITY MOHOIUTIB KPOBI, JTiM-
(houuTiB, CErMEHTOSIEPHI JIEUKOIMTH y BEeNHKii KinbKocTi. Ha 21-my o0y y aiteit nmep-
moi rpynu B 30HI (popMyBaHHs pyO1IeBOl TKAHMHU BiIOYBAJIOCh YyTBOPEHHS JPiOHUX
HEPBOBUX BOJIOKOH, aJIe¢ B HEBEJIMKIH KIJTbKOCTI. Bupaxkenuit piopo3 nepmMu 3 yTBOpEH-
HSIM BEJIMKOI KITBKOCTI KOJIATCHOBHX BOJIOKOH 3 HaOpsSKOM, po3IapyBaHHsIM. BuzHa-
yaucs 3HAYHUN NIepUHEBPAIbHUN HAOPSK, pparMeHTalliss OKPEeMUX HEPBOBUX BOJIO-
KoH (puc. 1).

Taxum ynHOM, y APYTiil rpymi AiTel MpU 3aCTOCYBaHHI (PeHTAHITY B TKAHMHAX Y [li-
JISTHIII PaH BU3HAYAJINCS HAUOUTBII Bnpameﬂi aJ‘IbTepaTI/IBHi Ta 3amnajbHi 3MiHU 13 3HAYHU-
MH PO3JTaiaMit MiKPOTeMOLMPKYJIALIT. Y MpOLeci 3ar0eHHs paHi YTBOPIOETECS Maiike
MOBHOUIHHMIA Py6ellb, ajie 3 HeOCTATHIM PO3BUTKOM HEPBOBUX BOJIOKOH i MAJIOIO Killb-
KICTIO JICPHBATIB LIKIPH B HHOMY.

V nitet, skux 3He00IIOBANIN METOIOM KoMOiHOBaHoro TAP-6ioka OymiBakaiHoM, Ha
3-Ti0 100y eKCIEpUMEHTY Y TKaHMHAX BU3HAUATUCS TaKi MATOJIOrI4HI 3MiHU. Pana 3 ne-
(bekTOM TKAHWH WIKIpW HA TIUOUHY 10 rinogepmu. Kpai panu piBHi, yTBOpEHI MIapoM
eriiepMicy, 10 NMePexoIuB Ha CTIHKU paHu. CTIHKM paHU pO3TAIIOBaHI MPAKTUYHO ITi]T
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kyToM 90°, yTBOpEHI TKAHMHAMHM BJIacHE MIKipH. [IHO paHM Maiike piBHe. 30HA YIIKO-
JOKEHHSI TOHKA, 03 YITKUX MEX, 13 PO3BUTKOM Y i IIEHTPl HEKPo3y 3 nepudokaibHIMH
peaKTHMBHUMHM 3MiHAMH Y BUTIIS/ TOMIPHOTO 3aIaJIeHHs] Ta HE3HAYHHUX MOPYIIEHb MiK-
pouupkysuii. ToBuwHa 301 Hekpo3y 0,1 MM, 30Ha peaKTUBHUX 3MiH — 10 2 MM. Emi-
JIepMIC y 30H1 ypakeHHs TaKOX 13 HE3HAYHUMH AUCTPO]PIUHUMU 3MIHAMU y BUTIISIII He-
PIBHOMIPHOTO 3a0apBiieHHS sAep, O0aTOHHOI AMCTPOo(dii OKpeMHUX sijep, AesKl emTesio-
IIUTH TI0 CAMOMY Kparo TnepeOyBalii y cTaHi HekpoOio3y. KpalioBi Bijaiiau emigepMicy
JIEIO MOTOBIIEHI, 13 OUTBII NIUTBHUM PO3TAIyBAHHAM s/ep 1 AUCTPOPIUHUMH 3MiHAMH
emiteniouuTiB. Jepma mia emiTenieM CKIaganach i3 CIPSIMOBAHMX y PI3HUX HAIPSIMKax
Iy4YKiB KOJIAT€HOBUX Ta €JACTUYHUX BOJIOKOH. Y BJIACHE AEPMi PO3TALIOBYBAIINCS IIPH-
JIATKU HIKIpU — BOJIOCSIHI (DOJIIKYJIM, CaJIbHI Ta MMOTOBI 3aJI03U.

Po3namn MiKpOIMpKyIALii Maso BUpakeHl MOPIBHSIHO 3 TAKUMH y XBOPHUX IPYTroi
eKcriepuMeHTanbHOI rpynu. CyauHU Y JepMi B 30HI YPaXKeHHs JIENIO PO3IIUPEHI, 3 He-
3HAYHUMU TUCTPOGIYHUMHU 3MIHAMH €HIOTENI0, TOMIPHO MOBHOKPOBHI, 3 KpalOBUM
CTOSIHHSIM JIGHKOIUTIB y AESIKUX 3 HUX. HaBKOJIO MpUIATKIB MIKIPU Ta IEPUBACKYIISIP-
HO BU3HAYAJIKCS MMOOJUHOKI OJTHOSIEPHI KIIITUHU — JIIM(OIUTU Ta KJIITUHU MOHOIIH-
TapHOTO PSAY 3 JOMIIIKOIO NOOJAMHOKHUX JIEHKOIUTIB. Lle MOosICHIOEThCS BILIMBOM Oy-
miBakaiHy Ha MIKPOIMPKYJISTOPHE PYCIIO, IO CIPUSIIO TOKPAIIAHHIO MiKPOIMPKYIIS-
1ii. 3aBISIKUA IIbOMY Y JIEpMi Ta TIOJEPMI CIIOCTEPITAIOcs He3HAUHE HATPOMaJDKCHHS
HaOpSKOBOI PiIMHU (Ha BIMIHY Bijl JAiTeil Apyroi rpynu) 3 HE3HAUHUM PO3BOJIOKHEH-
HSIM KOJIAT€HOBHX 1 €JIJACTUYHUX BOJIOKOH BJIACHE JIepMU. Y HAOPSIKOBIN PiIUHI TAKOK
TPATUISIIUCH OJAHOSIEPHI KJIITUHHU TUITY MOHOILIMTIB KPOBI, JIIM(POLUTIB, TOOAUHOKI Cer-
MEHTOSAEPHI JIEUKOLUTH.

Ha 21-mry no0y y miTeit npyroi rpynu B 30Hi (popMyBaHHS pyOLIeBOi TKAHUHM Bi0y-
BaJIOCh YTBOPEHHS JIPIOHUX HEPBOBHX BOJIOKOH y BEIIMKIH KiTbKOCTI. BusiBieHO BUpaxe-
HUll GiOpo3 JepMH 3 YTBOPEHHSM BEJIMKOI KUTBKOCTI KOJAr€HOBUX BOJIOKOH 3 HE3HAU-
HUM HaOpSKOM, iX po3mapyBaHHsIM. BU3HauaBCs HE3HAYHUN MIEPUHEBPATIbHUI HAOPSIK,
(bparmMeHTaIli HEPBOBHUX BOJIOKOH HE CIIOCTEpiraocs (puc. 2).

TaxuMm YMHOM, JaHi 3MiHM CBIAYaTh PO LIIKOBUTE 3HUKHEHHS 3allajieHHs Ta 3aro-
€HHS paH# 3 GOPMYBAHHSIM CIOTYYHOTKAHUHHOTO PYOIIs, ¥ SIKOMY CITOCTEPIraloThCs IPo-

? \ g 4 3 2 & e ~ 7./ AN

Puc. 1. JlinsiHKA MIKIpYA B 30H1 pyOIIs ye-

pe3 21 100y y Mami€eHTiB Apyroi IPyIu.
Cpibsenns 3a dyrom. x 400: I — ermi-
JiepMic; 2 — MpUAATKY IKipH (BOJIOCSHI
(hoikyan); 3 — KOJIAreHOB1 BOJIOKHA; 4 —
(parmMeHTOBaHI piOHI HEPBOBI 3aKIHYECH-
HsI B HEBEJIUKIM KUTbKOCTI, 3HAYHHUI ITepH-
HEBPAIHHUHN HAOPSK

pe3 21 noby. Tpersa rpyma, nepiia marpy-
na. Cpibiienns 3a @ytom. X 400: / — npu-
JATKK HIKipH (cajpHi 3a51031); 2 — KoJja-
TeHOBI BOJIOKHA; 3 — IpiOHI HEPBOBI 3aKiH-
YEeHHSI y BENIUKIHM KUTbKOCTI, He3HAYHHIA T1e-
PpHUHEBpaNbHII HaOPsK
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Iec HOTOo peMOICTIOBAHHS. Y il TPyI JAiTel y pe3ybTaTi JIKBIAIlil 3anajeHHs yTBO-
PIOETHCSI TOBHOLIIHHMIA PyOeIb 13 TPUIATKAMH IIKipH 03 3anaIbHUX 3MiH 1 pO3JIa/liB MiK-
pOreMOLUpPKYJISIIL 3 YTBOPEHHSM BEJIMKO1 KUJTbKOCTI APpiOHUX HEPBOBMX BOJIOKOH 0e3
BUPQKEHOTO HAOPSIKY Ta iX (pparMeHTaLli.

Y Tperiii rpymi airteit, sikux suebomosamn meronom KCEA, natonoriuni Ta penapa-
THBHI 3MIHM MaJll TaKUI e XapakTep, o i B apyriii rpymi (TAP-610k).

V yerBepTiil rpymi XBOPHX JiTeil (3HEOOITIOBAHHS 13 3aCTOCYBAHHSIM KETaMiHY) y TKa-
HUHAX BU3HAYAJIMCS 3MIHU, ITOAI0HI 10 3MiH Ha 3-Ti0 100y Yy AiTel mepiioi rpynu (BBeIeH-
Hsl eHTaHITy), alle BOHM TaKOX Oynu MeHII BupaxeHuMmH. Ha 3-Tio moOy Bim modatky
EKCIIEpUMEHTY Y IiTel 4eTBepTOl IPyNH TaKOX BU3HAYANIACS PaHA i3 30HOIO 3alaJIeHHS
TKaHUH 3aBIJIMOLIKM Ha BCIO TOBILY AEPMH JO TiOAEPMH Ta M’S30BOI TKAHMHHU, OJHAK
BOHa OyJa 3HAYHO MEHIIOIO, HiXK Yy XBOPHUX JPYroi rpymu (BBeieHHs henTaHiny). Ii To-
IIMHA CTaHOBWIA 2-3 MM. TakoX y OUIBII paHHI TEPMIHH CIIOCTEPIrajIkiCcs MPOIIECH TPOJTi-
(bepairii, a caMe pO3BUTOK IPaHYJISIIHOI TKAHUHU 3 MMOJAJIBIIIUM YTBOPEHHSIM PYyOIIeBOL
TKaHWHU.

Kpai panu yTBOopeHi MOTOBIIEHUM IAPOM EIiACPMICY 3 MiJIBUIIIEHOIO MPOJIidepaliiero
KJIITUH 0a3ajabHOro mapy. JIHo paHu HepiBHe, IPUITIHATE BHACIIIOK KOHTPAKIIl paHU
1 TOIIapoBO YTBOPEHE BY3bKUM IIAPOM JETPUTY (HEKPOTH30BaHA CIONYYHA TKAHHHA
JlepMH) Ta KUPOBOIO KIIITKOBUHOIO rmoz[epMH 30Ha HEKPOTH30BAHNX TKAHNH TOHKA,
BiJIME)KOBaHA JIEMapKAaIliifHOO JIIHIE€IO BiJl 30HU PEaKTUBHUX 3MiH y TKaHMHAaX. MoJIO-
Ja TpaHyIsUiliHA TKAHUHA TAKOX yXKe YTBOPUIIACA 10 TaHOTo TepMiHy. BoHa mpakTuu-
HO HE MICTUJIA KOJIATEHOBUX BOJIOKOH, 1HQIIBTPOBAHA CErMEHTOSACPHUMHU JIEHKOLU-
TaMU Ta MOMIPHOIO KUTBKICTIO JTiM(OTICTIONUTAPHIX €JIEMEHTIB, MICTHJIA HE3HAYHY KiJTb-
KiCTb MoT0oAuX (hi0po6aacTiB. Y Hill CIOCTEPIranoch YTBOPEHHS BEIUKOI KITbKOCTI HO-
BHX JIPIOHUX CYJIMH 3 PO3MHOXCHHSIM CHIOTETIATbHUX KIIITHH KalIsIpiB — aHTio0ma-
CTiB, SIKi CMIOYATKY YTBOPIOBAIIM KJIITUHHI TSDKI, 4 MOTIM 3 HUX (hOPMYyBAIUCS CYJUHHI
TpyOKH, 10 SKUX HAAXOAMIIA KPOB. Y HABKOIMUIIHI TKAHWMHH 3 MOJIOIUX HOBOYTBOPE-
HUX CYJUH BUBLIBHSUTUCS (DOPMEHI €JIEMEHTU KPOBI Ta HAOPSAKOBA piAMHA B HE3HAYHIN
KUThbKOCTI. Y TimojepMi Oyia HasiBHA peakTHMBHA 3amnaibHa iHQUIbTpatis. KimiTnHaui
CKITaJ iHQITBTPATY MepeBakHO OyB MPEICTABICHUN CErMEHTOSIEPHIMH HeHTpodina-
MU, cepeJl KUX BU3HAYajIacsd HEeBEIIMKAa KUTbKICTh JIiM(bouHTiB 1 KJIITUHU MOHOLIUTAP-
HOTO pAny (MaKpO(barH riraHTChKI 6araTosmepH1 KJIITUHU CTOpOHHlX tin). CyauHHa
peaxiisi y BUIJISAI IOMIPHOTO IIOBHOKPOB’SI, HAOPSIKY TiNOAEPMH Ta CITYACTOrO LIapy
JIEpMH B 30HI 3anaieHHs. Takox Tparis-
JIMCS MOOJUHOKI IIyYKH KOJAreHOBUX BO-
JIOKOH IIMIJIBHOT BOJIOKHUCTOI 0(hOpMIICHOT
CIOJIYYHOI TKAHUHU JIEPMH 3 HE3HAYHUMH
IUCTPOGIYHUMY 3MIHAMH.

Ha 14-1y noGy B 30HI copMoBaHOi
pyO1IeBOT TKAHUHU 3 BEJIIMKOIO KUIBKICTIO
KOJIAr€HOBUX BOJIOKOH BM3HAYAJIUCS YUC-
JIeHH] IpiOHI HEPBOBI 3aKiHUEHHS Oe3 (hpar-
MEHTAIII1, JIUIIIE CIIOCTePIraBCsl He3HAYHMIHA
MEPUHEBPAIILHUI Ha6p511< (pI/IC 3)

Takum 4MHOM, JaHi 3MiHU CBigYaTh PO
MIOBHE 3aTOEHHS PaH 1 YCYHEHHS 3aIlajIeHH 3
(hopMyBaHHAM CIIOITyYHOTKAaHUHHOTO PyOLs,

Puc. 3. Jlinsiaka WKipu B 30Hi pyOus Ha y SIKOMY CITOCTEPIralOThCs IIPOIIECH HOro pe-
14-ty n06y. Yersepra rpyna. CpibiueHHs  vopemoBanHs. Y ueTBepTiil IpyIt XBOPHX y
3a dyTom. X 400: / — KOIareHoBi BOJIOK- pe3yJIbTaTi JIKBiAL] 3arajeHHsT Ta 3arO€H-
Ha; 2 — HpiQHi HEPBOBI 3AKIHYCHHS Y BEM-  Hg PAHM TAKOX yTBOPIOETHCS TIOBHOLIHHMIA
Kiif KUTBKOCTI, He3HAYHHI NEPHHEBPAIBHUN  pyGeltp i3 IpHIATKAMY LIKipH 63 3aMaIbHIX
HaOpsK; 3 — emigepmic 3MiH 1 pO3JIa/liB MIKPOTEeMOIMPKYJISIIIL.
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BucHoBkn

Bukopucranus Bucokux 103 gentaniny (10-20 MKr/kr Ha 700y) METOLOM MOCTIHHOT
(Y311 17151 3He00TIOBaHHSI B PAHHBOMY TICIISIONIEpAIITHOMY TIEPioJIi Y AITeH MOXKe MpH-
3BOJUTH 10 OMiOIA-IHIYKOBAHOI Tilepanresii, ska CyIpoBOKYETHCS MOP(OIOTIYHIMI
3MIHAMM Y IIKipi HABKOJIO MICISIONEpaIiitHOl paHu.

Ha 14-ty 106y Ha $oHi BUKOpUCTaHHS (eHTaHUTy B 30HI (popmyBaHHS pyOleBoi TKa-
HUHH BiJOYBAJIOCh YTBOPEHHS APIOHNX HEPBOBUX BOJIOKOH. HasiBHMIT BupaskeHwmii (hidpo3
JI€pPMU 3 YTBOPEHHSAM BEITMKOI KITBKOCTI KOJIAT€HOBHUX BOJIOKOH 3 HAOPSKOM, 1X po3IIapy-
BaHHAM. Bu3Hauanu 3HauHUI nepuHeBpanbHUN HAOPsK, pparMeHTalisi OKpeMUX HEPBO-
BUX BOJIOKOH, a IpH BukopucrtanHi TAP-Groka ta MeTooM KOMOIHOBAHOI CITipajibHO-
emiIypajbHOl aHaNTe31l — HEe3HAYHUU IepUHEBPATBHUN HAOPSIK, pparMeHTalli HepBO-
BHMX BOJIOKOH HE CIIOCTEPITayiocs, IO CBIAYUTH MPO BIJACYTHICTh PO3BUTKY MICIIsIONEpa-
HiitHoI rimepanresii. 3acTocyBaHHs iH(Y31l KeTaMiHy TPUBOIMIO A0 HE3HAYHOTO MEepHU-
HEBPAJILHOTO HAOPSKY Ta 3MEHIIIEHHS MICIISIONepPaIiifHOl rinepairesii.
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BILJIMB AHECTE3II 3 BUKOPUCTAHHSAM
KETAMIHY, ITPOITIO®O.JY TA CEBO®JIYPAHY
HA KOT'HITUBHI ®YHKUII AITENA
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BJIUSHUE AHECTE3UU C NCITOJb30BAHUEM KETAMUHA, ITPO-
MO®OJA U CEBODPJIYPAHA HA KOTHUTUBHBIE ®YHKIIWU JETEN

AxTyanabHocTh. KOrHUTHBHOE PaccTpoNCTBO B paHHEM ITOCIEONEPALIOHHOM
NepUo/Ie SIBIISETCS HAauboJee pacipoCTpaHeHHOH GOopMOil LepedpaTbHBIX OCIOXK-
HeHMIi o011elf aHeCcTe31H, OTHAKO y AeTel 3Ta TeMa U3ydeHa HeJJOCTATOYHO.

Ileap paGoThI — M3y4YeHME U OLIEHKA BIUSHUS PAa3TMYHBIX BAPHAHTOB aHeCTe-
3MM HAa KOTHUTUBHBIE QYHKIUH Y JeTeil.

Marepuaisl u MeToabl. B nccnenosanue 6nutn BKItoueHs! 50 gereit 11-17 mer,
ONEPUPOBAHHBIX IO MTOBOIY MAJIOTPABMATUUHBIX ONEpaldii ¢ MPUMEHEHUEM IS
aHecTes3nu ceBodurypaHa, npornodosa U KeraMuHa. J{J1s OlleHKH KOTHUTUBHUX (YHK-
LUH TPOBOAMIIUCH NICUXO(PU3HOIOTHYECKHE TECTHI 10 HAPKO3a U Yepe3 CyTKH Ioc-
JIe Hero.

Pe3yabTarbl. YCTaHOBJIEHO, UTO BCE U3ydaeMble BHJBI AHECTE3UU IMPUBOAST K
CHIDKEHUIO YPOBHS KOTHUTUBHBIX (DYHKLMI yepe3 CyTKHU I1OCIIe HapKo3a ¢ IPeuMy-
LIECTBEHHBIM HAPYIICHUEM MaMSITH, AHATUTHYECKOT'O MBIIIUICHUS.

BoiBoasl. HanMenee BbIpakeHHbIE HAPYIIEHUS OTMEYAIOTCS IPU cOAIaHCUPO-
BAHHOHN aHEeCTe3UH Ha OCHOBe ceBo(uIypaHa, npornodona, a Hanboee BbIpaXeH-
HbIE — MPU KETAMHUHOBOM HapPKO3e.

KuroueBsie ciioBa: 1T, aHeCTe3Msl, KOTHUTHBHbBIE (DYHKIIMHU.

UDC 616-089-053.2-085.211-06:616.89-008.45/.47

N. M. Mezhirova, A. V. Koval, V. V. Danilova, A. V. Borisov

INFLUENCE OF ANESTHESIA WITH KETAMINE, PROPOFOL AND
SEVOFLURAINE ON COGNITIVE FUNCTION IN CHILDREN

Background. High incidence of postoperative cognitive dysfunction is still
unsolved issue of the modern anesthesiology that increase hospital stay and cost of
treatment. The most common type of cerebral complication of general anesthesia
is a higher nervous activity disorder that developed in the early postoperative period
and manifested by memory impairment.

The aim was to study the effect of ketamine, sevoflurane and propofol based
anesthesia on cognitive function in children aged 11-17 years old that underwent
miniinvasive surgery.
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Matherials and methods. Cognitive functions were assessed before anesthesia
and in 24h. Memory, coordination, visual perception, attention, counting, analytical
thinking were studied.

Results. The study showed that all types of anesthesia used in children lead to
decreasing of cognitive functions: especially memory impairment and less impairment
of visual perception, coordination and analytical thinking. Cognitive impairment
observed with balanced anesthesia based sevoran in 5.7%, diprofolum in 6.2% of
cases and with ketaminum anesthesia in 18%.

Conclusions. The increasing interest in modern anesthesiology to this issue,
primarily due to the high incidence of postoperative cognitive dysfunction, the
unresolved issue of the possibility of its prevention, longer hospital stay and cost of
treatment.

Key words: children, anesthesia, cognitive function.

HeraTuBHuii BIUIMB 3arajbHUX aHECTETUKIB i HAPKOTHYHHMX aHAJTECTUKIB MPOSIBIIS-
€THCSI PO3IIAZIOM CHCTEMHOI Ta perioHapHOi FeMOINHAMIKH, 3PHBOM aBTOPETYIIALII MO3-
KOBOT'O KPOBOTOKY, MPSIMOI0 TOKCUYHOO JII€I0 Ha HEPBOBI KJIITHHH, TIOPYIICHHSIM CHUH-
Te3y 1 BUBUTbHEHHS] HEHPOTPAHCMITEPIB, IO MOYKE MPU3BOIUTH IO BUHUKHEHHS 1HTpa- 1
MOCTOIEPAIIIHUX LepeOpaTbHIX YCKIIAHEHb Y MAIEHTIB OyAb-aKOTO BiKY [3; 8; 11; 12].
Haii6inpm TNOMmKpPeHa dhopma 1epedpabHUX YCKIaAHEHb 3aTraJIbHOI aHecTe3ii — micis-
omnepaliifHa KOTHITUBHA L[I/IC(byHKum (HOKIL) TOOTO KOTHITUBHUMN posmaz, 1o po3Bu-
BAECTHCS B PAHHBOMY ICIISAOEPALLIIHOMY IepioJli Ta IIPOSBIAETLCS y BUIJIS IOPYLICHb
MaM’sITi, IHIIUX BUIIMX KIPKOBUX (YHKINNA (MHUCIEHHS, MOBIICHHS 1 TOIIO). Yce 11e M-
TBEp/KEHE JAHUMK HEHPOIICUXOJIOTIYHOTO TECTYBAHHS y BUTJISIII 3HUKEHHS TTOKA3HH-
KiB y micisionepaniifHoMy nepioai He MeHine Hix Ha 10 % Big moomepaliifHOTO piBHS,
MpOTe y JITEH 1151 TeMa HeJIOCTaTHLO BUBUeHa [8; 13].

OJTHIEIO 3 TOJIOBHUX MPUYUH MOPYIIEHHS KOTHITUBHUX (DYHKIIIH TIiCIIsI oTiepallii BBa-
JKaI0Th HEHPOTOKCHYHY IO 3aralbHUX aHecTeTHKiB [2; 6]. B etiomorii ITOK/ Bumiis-
10Th 3 rpynu GakTopis:

— 3aJIMIIKOBA JIis KOMITOHEHTIB 3arajbHOI aHecTe31i Ta MPOAYKTIB iX Jerpajaiii, ak-
THUBHUX IIOJI0 BIUTUBY Ha IICHTPAJIbHY HEPBOBY CUCTEMY, BILTUB MMPOJIOHTOBAHUX CEIATHB-
HUX 3ac001B, Hea/IeKBaTHA ITiCIIsIonepalliiiHa aHaJre3is;

— piBeHb AaHTHHOIUIIEITHBHOI'O 3aXUCTY MO3KOBHX CTPYKTYD i Yac oreparii, He-
CIIPOMOJKHICTB SIKOTO MPU3BOIUTH 10 Mepe30yIKEHHs 1 BUCHAKCHHSI eHEPIeTUIHOTO 0a-
JIAHCY HEWPOHIB KOPHU BEIIMKUX MIBKYJIb 1 MJIKIDKOBUX YTBOPEHb, 1110 320€3MeUy0Th J0-
CTaTHI# piBeHb CBIIOMOCTI;

— IIKIUIMBA i MnoKcii.

3alliKaBJIEHICTh Cy4yaCcHOI aHEeCTEe310JI0Til 1i€r0 TPOOIIEMOIO 3yMOBIICHA, HACAMITEPEI,
BHCcOKo10 yacrororo [TOK/I, HeBUPIIIEHICTIO MUTAHHS ITPO MOXKJIUBICTh 3aM00IraHHs iH,
30UIBIIICHHSIM TEPMIiHIB IIlepeOyBaHHS B CTAIllOHApPl Ta BUTPAT Ha JiKyBaHHS [§8]. 3a pi3-
HUMU JaHUMH, ToiupeHicTh roctpoi [TOK/] y miTeid, siki He cTpaXkaaiu Ha XpOHIYHI 60
HEBPOJIOTIYHI 3aXBOPIOBAHHS, CTAHOBUTH ITpH KOMOIHOBaHIH 3araipHiil anectesii (K3A)
— Heliposentananresii, arapanresii, K3A Ha ocHOBI TiomeHTalIy-HATpiIO, peHTaHLTy i
3aKHUCHO-KMCHEBOI cyMili — 10 90 %, pu TOTaIbHIN BHYTpilIHbOBeHHIH aHectesii (TBA)
Ha ocHOBI keTaMiny — 100 % Bumakis 31 30€peKeHHSIM MOPYIIEHb JOBIOCTPOKOBOI a-
M’sITi ak 1o 14 mi6 micis onepartii, mpu TBA Ha ocHOBI nporodoiny i peHTaHTy — Bif
50 mo 80 % [1; 5; 7; 15].

[TosiBa ocTaHHIMM POKAMH HOBOTO MOKOJIHHS €(PEKTUBHUX 1 BIAHOCHO OE3MEUYHMX
AHECTETHUKIB HE PO3B’s3y€e MPoOIIeMy BUOOPY aHECTE310JI0TIYHOTO 3a0e3MMeYeHHs 3 03U~
LLii 3HIDKCHHS PUBHKY PO3BUTKY LEPEOPAIbHHX YCKIIAIHEHb, 0COOMMBO Y iTeid. Jloci mpak-
THYHO BifCYTHI Ge3nepeyni Aani mpo yacrory possutky ITOKL y miteii npn 3acrocy-
BaHHI Pi3HUX BUIB aHECTE310JIOTITHOTO 3a0e3eUeHHs, He BU3HAYCHA CTPYKTYpa KOTHi-
TUBHUX MOPYIIIEHB 3aJIe)KHO Bl ONepallii Ta aHecTe31l, He ICHYE €MHOTO aJlrOPUTMY IIPO-
(bITAaKTUKY Ta KOPEKIIT MiCIs0nepalifiHoro KOrHiTuBHoro aedinuty [9; 11].
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MeToro po6OTH € BUBYCHHS BIUTMBY PI3HUX BapiaHTIB aHecTe3ii HA KOTHITHBHI (QyHK-
il y JiTei.

3aBaaHHS JOCTIIKEHHS:

1. BuBueHHs BIUIMBY aHeCTe3ii KeTaMIHOM Ha KOTHITUBHI (DyHKII y JUTEH.

2. JocmipKkeHHs BIUTMBY aHecTesii mpornodooM Ha KOTHITUBHI QyHKII y JiTei.

3. 3’sscyBaHHS BIUTMBY aHECTe31i ceBOQIIypaHOM Ha KOTHITHBHI (DYHKIIIT y TITEH.

Marepiaim Ta MeTOIH AOCTiKEHHS

Ho nocmimxenHs 3aixydeHi 50 miteit y Bini Big 11 1o 17 pokiB, 110 He cTpaXIalu Ha
XPOHIUHI a0 roCTpi HEBPOJIOTIUHI 3aXBOpIOBaHHS. [IpUBOIOM JIJIs1 TPOBE/ICHHS aHeCTe-
310JI0TIUHOT0 3a0e31eueHHs Oyl MalloTpaBMaTUYHI orepallii (maXBUHHA 1 TyITKOBa I'PH-
K1, TOCTPHH alleHIUIINAT, BAPUKOIIEITEe 3 CT.) i3 CEpeIHBOIO TPUBAJIICTIO aHECTE310JIOTIUHOTO
3abe3nedenHs Bix 40 10 80 xB. Y gociipkeHHs yBIANIUIM 15 miTel, y IKMX aHECTe31st Ipo-
Bojwitacad keramiHnoM (1-ma rpyma), y 18 nmiTeit — 3 BUKOpUCTaHHSAM mpornodoiry
(2-rarpyna)iy 17 miteit — 3 BUKOpUCTaHHIM ceBodurypany (3-Ts rpyna). Yci onepaTHBHI
BTPYYaHHS IPOBOAMIIMCA B IJIAHOBOMY MOPSIKY Ha TJIi 330BUIBHOTO CTAHY IUTUHU ITPU
HopMaibHKX NToka3Hukax remouHamiku (UCC, AT, nuxanns) i EKT. YV Bcix miTeit mis
aHaTe3ii BHKOPUCTOBYBaBCs (heHTaHLT (1-3 MKT/KT) 3 TTOTIepeAHBOTO IMTPEMETUKAIIIE€F0 CH-
6azonoM (0,2-0,4 mr/kr) i arpominom (0,01 Mr/kr). BusHaueHHs! TOKA3HUKIB reMOIUHA-
MiKH, ra3000MiHy, BIS-MoHITOpHHTY iHTpaonepamiitHoi TIMOMHN aHecTe3ii CBIIUYMIIO PO
CIPUATIIUBUI Tepedir aHectesil, 10 JO3BOJUIO HAM PO3IVISAATH 3MIHU KOTHITUBHUX
(byHKIIM TUTUHY SIK HACTIJIOK BIUIMBY IpernapariB, 0OpaHUX IS 3arajbHOI aHecTesii.
IMTicnsionepatiitHuii 1IepioJ1 y BCIX XBOpHX MepebiraB 0e3 yCKIIaJHeHb Ha TJI aHairesii
po3urHOM Mapareramoiy (10 mr/mi), 3 po3paxyHKy 15 MI/KT maparieraMosy Ha BBEIICH-
Hs, TOOTO 1,5 MJI/KI' OTHOPA30BO, HUISIXOM 1H(]Y3Ii MpenapaTy B paHHbOMY IICIIsIOTIEpa-
LHIKHOMY Mepioji.

CraH KOTHITUBHUX (DYHKI[IH OIIHIOBAJIM B JBA €TAIHU (JI0 Omepallii Ta uepe3 100y Tic-
JIsL oTepaliii) Ha MiACTaBl KOMIUIEKCY NICHXO0(i310JI0TTUHUX METOJIUK, 1110 BKIIOUAIOTh Te-
CTH:

— MOBJICHHS: TECT JIiTepadbHUX acomialriii [10];

— TaM’sITi: TecT JiTepallbHUX acolialiit [10], KopoTKuil TecT 3ayuyBaHHS CIiB a00
TECT Ha 00CAT KOPOTKOYACHOI CIIyXOBOi Ta MOBHOI am’siti [13];

— 30pOBOTO CHpI/II/IHHTTSI TECT Ha BII3HABAHHS HEUITKUX 3o6pa>1<eHb [2];

— PaxyHOK 1 MHCJICHHSI: TECT Ha CepiiHui paxyHoK (BimHimanHs 31 100 mo 7) [10],
po3B’sizaHHs apudmernynux 3agad [10];

— yBard: TECT Ha IIPOCTY YMOBHY peakIiiro BHOOPY 31 3maMom crepeotuy [10; 13];

— MOPIBHSHHS (aHAITUYHE MUCIICHHS): TECT Ha BUSBJICHHS TI01IOHOCTI [14];

— 3JIATHICTh 1O BUKOHAHHS LJIECTIPSIMOBAHUX PYXOBHX aKTIB (MPAKCHC): MATIOBAH-
HsI TOJIMHHUKA [4], TECT HA TPOCTY YMOBHY peakiiito BUOOPY 31 371aMoM cTepeoruity [14].

CraTucruuna oOpoOKa MPOBOAMIACS 3 BUKOPUCTAHHSIM t-kKputepito CThIoJIeHTa
(p<0,05).

Pe3yabTaTn 1ociiiKeHHs Ta iX 00roBopeHHs

JAuHamika TOCTIDKYBAHUX KOTHITUBHUX (YHKIIH Y nicnﬂonepauiﬁHOMy nepioz[i
TIPE/ICTABIICHA y Tabu. 1. [Toka3HUKU KOTHITUBHUX Q)yHKuu/I y aoonepamHHOMy nepnozu B
KOYKHOI JUTHUHU MU npymMaeMo 3a 100 % Ta OIIHIOEMO 1X 3HUKEHHS TTICIIsl OTIepallii.

SAx BuaHO 3 Tab. 1, micis BUXOAY 3 HAPKO3Y y AiTel 1-1 rpynu (3 BUKOPUCTAHHSIM
KeTaMiHY) Bi3HAYaja0Cs 3arajibHe 3HIKCHHS MTOKA3HUKIB KOTHITUBHUX (DYHKIIIH y ce-
penHboMy Ha 18 %, y aiTeit 2-1 rpynu (3 BAKOPUCTAHHSIM PO OILy) 3HIKEHHS CTa-
HOBUIIO 6,2 %, a y aiTeit 3-1 rpynu (3 BUKOPUCTAHHAM ceBodiypany) — 5,75 %. V ni-
TeH, SKUM MPOBOJMIN AHECTE31I0 KETAMIHOM, CIIOCTEpIiraiucsd HalOUIbII TIIMOOK] 3Mi-
HU, SIKI XapaKTepU3yIOThCS MOPYIIEHHSM MOKA3HUKIB KOPOTKOCTPOKOBOI MaM’aTi (Ha
30 %), noBrocrpokoBoi mam’sTi (Ha 29 %), paxyBanss (Ha 32 %), MmoBiieHHs (Ha 22 %),
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Tabnuys 1
IMicnsionepaniiinmii piBenb KOrHITUBHUX QyHKIi
110710 Jloonepauiiinoro, %, P*Sp

KornitTuBHa QyHKIis I-ma rpymna 2-ra Tpyma 3-1s Tpymna
MogjieHHs 78,0173 96,0£1,3 92,0£2,5
JoBrocTpokoBa mam’sitb 71,0%9,5 97,0+1,0 100
30poBe CHPUNHSTTS 96,0%+1,3 100 97,0+1,0
KopotkoctpokoBa nam’ats 70,0£10,0 78,0£7,3 75,0%8,3
ITpakcuc 89,0+3.6 100 97,0£1,0
VBara 87,0143 93,0+2,3 97,0+1,0
[MopiBHsIHHS 90,0%+3,3 97,0£1,0 100
PaxyBanus 68,0+£10,6 88,0+4,3 100

yBaru (Ha 13 %), mpakcucy (Ha 11 %) 1 mopiBHsHHS (Ha 10 %). ¥V mitei 2-1 TpynH
(3 aHectesier0 AUIPO(OIOM) CIIOCTEPIranocs 3HIKEHHs KOPOTKOCTPOKOBOI maM’sTi
(1a 22 %) 1 paxyBaHnHs (Ha 12 %), a y aiteit 3-1 rpynu (3 aHecTe3i€r0 ceBOQIIypaHOM)
BIJI3HAUEHO TUIHKY 3HIKEHHSI KOPOTKOCTPOKOBOI rmam’sti (1o 25 %). Cnijx 3a3HaunTH,
10 ceBoIIypaH — €IUHUI Mpenapar, sIK1ii He YMHUB HEFaTUBHOTO BIUIMBY Ha Pe3yJib-
TaTU TECTIB, 110 XapaKTEPU3YIOTh J0BIOCTPOKOBY am’sTh, SIKICTh nopiBHﬂHHﬂ 1 paxy-
BaHHs. TaKoX CIiJI BITMITHTH, IO Y BCIX TPHOX IPyNax HAHMEHIIHIl Hera THBHUIA BILTHB
BiJI3HAYABCS HA 30POBE CIIPUUHSATTS 1 MOPIBHSIHHS.

Bucnosku

1. Vci Buan aHecTe31010TIYHOTO 3a0€3eYeHHsI, 3aCTOCOBAHOTO HAMHM Y JIITEH, SIKUM
MIPOBEICHO MaJIOTPABMATHUYHI BTPYYaHHs, CIIPUSIOTH 3HIKEHHIO PiBHS KOTHITUBHUX
(GYHKIII 3 MepeBaKHUM MOPYIICHHSIM ITaM STl if AaHAIITHYHOTO MHUCJICHHS 1 MEHIIIOK0 Mi-
PO — 30POBOIO CIIPUUHSITTSI TA KOOP/IUHAILIII.

2. HaiimeH11 BUpakeHi MOPYLIEHHs] KOTHITUBHUX (QYHKLIN uepe3 400y Micis HAPKO3Y
BiZJ3HAYAIOThCA NP 30aaHCOBaHil aHecTesii Ha OCHOBI ceBoduypany (5,7 %) abo nur-
podomny (6,2 %), a HaifOLIbII BUPAXKEHI — IPU KeTaMiHOBOMY Hapko3i (18 %).
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3JIOKAYECTBEHHAS TUITEPTEPMUSA: MU® NN PEAJIBHOCTD

AkTtyanasHocTb. OTHUM U3 PaKTOPOB PUCKA AHECTE3MOIOIMUECKO ITOMOIIH 5B~
JIeTCSl Pa3BUTHE TAKOTO OCIIOXHEHMsS Kak 31okauecTBeHHas rumeprepmus (31).
OT10T peHOMEH BBe/IeH B MEAMIIMHCKYIO MPakTHKY ¢ 1960 r. CmepTHOCTH OT 31 3Ha-
YUTEIBHO CHU3UJIACH C TOHMMAHHMEM NaTO(U3NOIOIMUECKHUX ITPOLIECCOB, TPOUCXO-
JIAIIMX B OPraHU3Me U MOSIBIICHUEM CIICIIM(DUUYECKON Tepariu, HO JIETAIbHbIC HCXO-
JIbI CIIYYAIOTCS 10 CHX IMOpP NpU (QYIbMHUHAHTHOM TEUEHHUHU 3JI0KAYECTBEHHOH T'M-
NepTEepPMUH.

Onucanne KJINHAYECKOTO CiIydasi. Y MaIMeHTa, KOTOPOMY OKa3bIBallach aHEC-
TE3MOJIOrMYECKasi OMOIIb C MponodoaoM, n30(IIOPAHOM U aTpaKypus deccuia-
TOM ISl TIPOBE/ICHUS ONEPATHBHOIO BMELIATEIILCTBA B 0ObEME alIeHIIKTOMHH,
passunack 3. [larueHT ymMep OT pa3BUBIIEHCS MOJTUOPTAHHON HEOCTATOYHOCTH
IIPY OTCYTCTBUU JIAHTPOJICHA.

BoBoasl. Kpus 31 sBiisieTcs pelkuM OCIOKHEHUEM C CepPbE3HBIM PUCKOM Jie-
TAJIBHOTO MCXOJA A BOCHPUUMYMBBIX JUI. /{715 TOTO 4TOOBI COXPAHUTH CMEPT-
HOCTb HU3KOM, HEOOXOAMMO IPOBOAUTH MOAPOOHBIN MPEAONIEPALIMOHHBIE OCMOTD
1 cO0p aHaAMHe3a, a/IeKBaTHBIM HHTPAOINIEPAIIMOHHBI MOHUTOPUHT, UMETh B HAJIU-
YUU TOCTATOYHBIN 3arac JAHTPOJIEHA U THIATEIHHO IMOATOTABINBATH AHECTE3HO-
JIOTOB U KOJIJIEKTUB B JII0OOM MEAMLIMHCKOM YUPEKIECHHH, I/Ie TIPOBOAUTCS o0Ias
aHecTe3usl.

KiroueBble c1oBa: aHecTe3Hs, 3T0KAUYECTBEHHAS] THIIEPTEPMHUS], KOHTPAKTYPHBII
TECT, IaHTPOJICH.

UDC 612.57-02:617-089.5

S. Doetsch, I. Tzanova

MALIGNANT HYPERTHERMIA: HISTORY OR REALITY

Introduction. Malignant Hyperthermia (MH) is known as an anaesthetic risk
since 1960. Morbidity has decreased remarkably with better understanding of the
pathophysiology and availability of a specific treatment, but still patients are dying
of a fulminant MH crisis.

Case Presentation. We report a male patient undergoing general anaesthesia with
propofol, isoflurane and atracurium for appendectomy developing Malignant Hyper-
thermia. The boy dies of multiple organ failure in unavailability of dantrolene. As
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the parents could not afford the far travel to a MH laboratory to undergo an IVCT
(In vitro contracture test) we did a genetic analysis of their blood. The results of
mutation screening showed no mutations in the father and a mutation in exon 40:
6635 T>C Val-2212-Alnine. This mutation is not accepted as causative by the Eu-
ropean Malignant Hyperthermia Organisation .

Conclusions. Crisis of MH is a rare event with a serious risk of lethal outcome
for susceptible individuals. In order to keep mortality low, meticulous preoperative
evaluation of patient medical history, adequate intraoperative monitoring, availa-
bility of a sufficient stock of dantrolene and thorough training of anesthetists and
theatre staff need to be provided by any institution delivering general anaesthesia.

Key words: Anesthesia; Malignant Hyperthermia; In vitro contracture test; dan-
trolene

Introduction

Malignant Hyperthermia (MH) has been known as an anaesthetic risk since 1960.
Since then the knowledge of MH pathophysiology has increased markedly and specific
therapeutic treatment has become available. Malignant hyperthermia (MH) is a hyper-
metabolic, pharmacogenetic myopathy associated with high mortality. With the introduc-
tion of dantrolene as a specific treatment agent, the application of a standardized monito-
ring on patients and by improved training of anaesthesiologists, the mortality of MH
could be reduced from 80% in the sixties and seventies of the past century to below 5%
today. In reality there are still patients dying of MH. The nature of MH has recently
been elucidated, but it still remains difficult to predict and prevent a potentially lethal
event of Malignant Hyperthermia. By some anaesthesiologists MH might be viewed as a
historic disease only, as the use of triggering drugs like volatile anaesthetics and succi-
nylcholine has decreased. But the case we report emphasizes the stringent necessity of
alertness to any sign of incipient MH in any non-triggerfree anaesthesia we perform in
our daily operation theatre routine.

Case Presentation

At 3 p. m. in September 2006 a 16 years old adolescent is admitted to a hospital in an
eastern European capital to undergo surgery for acute appendicitis. His medical history
and laboratory results are unremarkable.

Anaesthesia is inducted with fentanyl, succinylcholine and disoprivan, maintenance
of anaesthesia is performed with isoflurane, fentanyl and atracurium. Except for tachy-
cardia of 100 bpm no other abnormalities are observed initially.

About 7 p. m. at the end of the operation the heart rate increases to more than 140 bpm,
the axillary temperature is 39.4 °C and subsequently rises to over 42 °C. Antipyretic treat-
ment is initialized and the patient remains intubated and ventilated. A Malignant Hyper-
thermia crisis is considered by the treating anaesthesiologists. They start straight away
with a treatment according to the protocol of MHAUS (Malignant Hyperthermia Asso-
ciation of the United States). Unfortunately Dantrolene® is not available.

Laboratory results:

7:50 p. m.: Potassium — 5.98 mmol/l; PaCO, — 219 mmHg; pH — 6.8

8:13 p. m. : Creatinkinase 4268 U/L (normal value 47-222 U/l); Laktat-Dehydrogenase
860 U/L (normal value < 250 U/l); Creatinine 166 pmol/l (normal value 62-106 umol/l)

8:50 p. m.: Platelets 130,000/ml (normal value 140,000-440,000/ul)

9:45 p. m: Platelets 60,000/ml

10:30 p. m.: Potassium 7.01 mmol/l

About 8:30 p.m. hypercoagulability and severe hemorrhage set in. The initial treat-
ment is expanded by delivery of H,-Antagonists, fresh frozen plasma and general cool-
ing. In the next hour the patient develops anuria and a lung edema. In hope to stop the
hemorrhage recombinant factor 7 (Novoseven®) is substituted.
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About 10:00 p. m. conduction of hemodialysis is considered, but despite all efforts of
treatment the young patient dies at 0:30 p. m. of multiple organ failure.

The parents of the boy are distraught about the sudden death of their child and search
internationally for advice and help.

As the parents could not afford the far travel to a MH laboratory to undergo an IVCT
(In vitro contracture test) we did a genetic analysis of their blood. The results of muta-
tion screening showed no mutations in the father and a mutation in exon 40: 6635 T>C
Val-2212-Alnine in the mother. This is missense point mutation causing a replacement
of the nucleotide Valine by the nucleotide Alanine. This mutation is not yet accepted as
causative by the European Malignant Hyperthermia Organisation.

Conclusions

Death from MH crisis can still occur, even in the best of hands. If this worst case
occurs, it will have a dramatic, traumatic effect on the entire medical staff, demanding a
long recovery time of the adverse event.

In 2013 Wochna reports the death of a 4 year old boy undergoing dental treatment in
general anaesthesia. In the same year Lavezzi reports the death of a 6 years old boy in
the US. Postmortem genetic analysis presented a novel RYR1 receptor variant. IVCT
(in vitro contracture test) of the father resulted in susceptibility to MH (MHS) and cen-
tral core disease was diagnosed histologically. Genetic analysis revealed the same RYR1
variant as the boy.

Reviewing the publications of this century more similar case reports are to be found.

In 2004, Yip reports a mortality of MH in Taiwan as high as 28.6% due to the lack of
intraoperative monitoring and availability of dantrolene. By the interviewed hospitals
66% routinely used pulse oxymeter, 77% ETCO, concentration monitoring, but only 19.7%
a continuous body temperature measurement. 34.9% store six ore more vials of dantro-
lene for immediate use, the rest of 65.1% does not have any stock of dantrolene.

Remarkably in 2002 only 35.3% of hospitals in Japan used capnography and only
29.7% continuous body temperature measurement. 66% have 6 or more vials of dantro-
lene in stock and only 33% in the operating room.

Therefore MH claims lives throughout the world in spite of optimal treatment even
in our millennium.

The increasing use of total intravenous anaesthesia (TIVA) using non-triggering agents
in the Western hemisphere seems to make a crisis of MH an even rarer event. However
an increasing number of MH events have been reported. Awareness of MH symptoms
among anaesthetists and theatre staff may be reduced and potentially lead to an increased
risk of a too late or undiagnosed event. Due to the autosomal-dominant inheritance, prev-
alence of MH can be estimated up to 1:3000. According to the pooled data of the Ger-
man MH laboratories in 1997 a prevalence of at least 1:60,000 to 1:80,000 in Germany
was estimated. Analyzing the residency of the MH families an increased regional preva-
lence in the areas of the MH laboratories was determined.

Even though an MH crisis may develop at first exposure to anesthesia with triggering
agents (inhalation agents: halothane, isoflurane, sevoflurane, desflurane, depolarizing
muscle relaxant: succinylcholine) on average, patients require three anesthetics before tri-
ggering. Reactions develop more frequently in males than females (2:1). All ethnic groups
are affected, in all parts of the world. The highest incidence is in young people, it has
been found that children under 15 years age comprised 52.1% of all reactions.

The incidence of MH episodes during general anaesthesia is between 1:10,000 and
1:250,000 anaesthetics. An uneventful general anaesthesia is no predictor for the future,
some patients trigger after multiple anaesthetics. MH can develop at any time during
anaesthesia as well as in the early postoperative period. The progression of the syndrome
may be rapid and dramatic, especially after administration of succinylcholine in combi-

72 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.



nation with a volatile anaesthetic, or more slowly with a manifestation after several hours
after induction of anaesthesia.

It is impossible to diagnose MH susceptibility without either exposure to trigger an-
aesthetics or by specific testing by IVCT according to the guidelines of European Malig-
nant Hyperthermia Group, or the guidelines of the North American Malignant Hyper-
thermia Group. IVCT remains the current “gold standard” of MH diagnosis. Genetical
testing supports the IVCT in family screening but is not a substitute for IVCT. Never-
theless a clinical grading scale developed by Larach can be a helpful tool to predict the
probability of a MH susceptibility.

A minority of muscular diseases are strongly related with a predisposition for Malig-
nant Hyperthermia. The majority of patients with Central Core Disease (CCD), an inhe-
rited myopathy characterized by muscle weakness, are susceptible to MH. Multi-mini-
core Disease (MmD), central nuclear myopathy and King-Denborough syndrome also
predispose to episodes of MH. Nevertheless a variety of patients with muscular diseases
develop MH like symptoms like masseter spasm and muscle rigidity as a reaction on delive-
ry of succinylcholine. In patients with any kind of muscular disorder particularly muscu-
lar dystrophies like hypokalemic periodic paralysis, CCD, Duchenne or Becker conduc-
tion a triggerfree anaesthesia is highly recommended.

Dantrolene sodium is the cornerstone of a successful treatment of any MH episode.
This specific antagonist should be available wherever general anaesthesia is administered.
It is unavailable in many institutions in Eastern countries and developing countries due
to its cost, leading to an increased risk of MH fatalities in these areas.

In order to minimalize the death rate of MH events the following principal aims are
to be painstakingly observed:

Preoperative Evaluation

An extensive preoperative evaluation of the patient’s and families medical history con-
cerning muscular diseases, muscle cramping on strong exercise, adverse events during pre-
vious anaesthetics, deaths of anaesthesia needs to be conducted. The use of the clinical
grading scale by Larach and colleagues may be a helpful tool for clinical assessment of
the significance of a previous adverse event. Elevated CK measurement is no clear evi-
dence of MH susceptibility, but many MH susceptible patients present with a raised CK.

Intraoperative monitoring

The principal clinical features of MH are masseter spasm, muscle rigidity, tachycar-
dia, unexplained elevation, hyperkalemia, acidosis and hyperthermia. Since the order and
onset of the signs follow a variability the clinical diagnosis may be fairly difficult. Such
being the case, any patient under general anaesthesia should be monitored with meas-
urement of ETCO, concentration and core temperature monitoring. Early recognition
of MH symptoms and routine use of core temperature monitoring are essential in mini-
mizing mortality and morbidity from MH.

Dantrolene

Dantrolene sodium is the only medication for the treatment of MH events. It binds
to a specific site on the RYR 1 protein. Since the introduction of the drug in 1979 mortal-
ity of MH was reduced to 5% due to the application of the substance in MH events. For
North America a mortality of 1.4% is reported.

There are two preparations of dantrolene available: Dantrium® and Ryanodex®.

The original preparation called Dantrium® is available in 20 mg vials of the lyophi-
lized drug, which must be reconstituted in 60 ml of sterile water before administration.
Dantrium® is poorly soluble, so the preparation of an adequate initial dose of 2.5 mg/kg
body weight, equating 8-10 ampoules for an average adult male, is time consuming and
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needs additional staff. In 2014 a novel preparation of dantrolene sodium named Ryano-
dex® was approved by the FDA. It has a higher solubility, one ampoule contains
250 mg dantrolene, and requires 5 ml of sterile water only for restitution. Therefore ini-
tial treatment can be achieved now with administration of one ampoule. The efficiency
of Ryanodex® is the same as Dantrium®. There is no upper dose of dantrolene, it should
be titrated following to tachycardia and hypercarbia. An administration of dose higher
than 10 mg/kg body weight without result needs a reconsideration of the diagnosis MH.
The immediate availability of more than six vials of Dantrium® in the operation theatre
and its prompt administration in less than 30 minutes must be guaranteed in any institu-
tion delivering non-triggerfree general anaesthesia.

Training of Anaesthetists and Theatre Staff

Since MH crises are very rare events, medical staff needs training on treating an MH
crisis in regular intervals. For further training on MH crisis the websites of MHANZ
and MHA US provide with the free use of task cards, a management poster and educa-
tional material. The EMHG published guidelines for recognizing and managing a Ma-
lignant hyperthermia in 2010 in the British Journal of Anaesthesia, also to be found on
the EMHG website. Due to the fact that the outcome of a patient with a MH crisis de-
pends severely on promptness of diagnosis and administration of treatment every insti-
tution needs to dispose of a alert and well trained theatre staff.

Genetic diagnostics

Today sequencing of nearly 100 per cent of the RYR-1-gene is feasible. A clear clini-
cal case of Malignant Hyperthermia given, MH diagnostic through genetic diagnostics
can be conducted. The frequency of mutations seems to vary strongly in different re-
gions all over the continents. The mutation in the above described case may be frequent
in Eastern Europe but not in Western Europe. This could be an explanation why it has
not been found in extensive MH-screenings in Germany, Italy and the US. Extensive gene-
tic diagnostics in Eastern Europe may lead to new results about the frequency of some
already described mutations.

Malignant Hyperthermia is a reality all over the world, even though the mortality
rate has been reduced remarkably. For susceptible individuals remains a serious risk of a
crisis if undergoing general anaesthesia using volatile anaesthetics and/or depolarizing
muscle relaxants.

The work of certified MH laboratories is of utmost importance, not only as diagnos-
tic facilities but also as centre for disseminating expert knowledge and advice.
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I'puropnes
AHAJIN3 DOOEKTUBHOCTU PABOTHI LIEHTPA UHTEHCUBHOM
TEPAIINU AKYIIEPCKON ITOJTUOPTAHHOMN HEJJOCTATOUYHOCTHU
AKTyabHOCTB. B cTaThe aprymeHTupyercs HeoOX0AUMOCTh CO3aHus B ypOa-
HUA3UPOBAHHOM PErHOHE CIEIHATU3UPOBAHHOTO IEHTPA OKA3aHUS ITOMOIIU MPHU
AKyLIEPCKOM MOJNOPraHHOM HEJOCTATOUHOCTHU, IPUBOASITCS IIPUMEPHI €r0 opra-
HU3AaLUU U CTPYKTYPHI.
Leas. [TpoBectu anann3 addpexTuBHOCTH paboTh LleHTpa MHTEHCUBHOI Tepa-
MU aKYLIEPCKON IIOJIMOPraHHOM HEAOCTATOUYHOCTH € IIO3ULMU MATEPUHCKOU CMEPT-
HOCTH.
Pesyabratel. [an aHaau3 3(pHEeKTUBHOCTH PabOTHI ¢ MO3UIIMH MATEPUHCKOMN
CMEPTHOCTHU, CTPYKTYPbI U IPUUUH PA3BUTHS MTOJIUOPraHHON HETOCTATOYHOCTU Y
O6epeMeHHbIX. [ToKa3aHbl MOJIOKUTENBbHBIE 3HAYCHUE LIEHTPA /IS JICUCHUS aKyIIep-
CKOT'O CeICHCca U OTIEIbHBIE GapMaKOIKOHOMUIECKHE TTO3UIINH.
BeiBoapl. Takum 00pa3zom, co3jaHUE PErHOHAIBHOIO CHELUAIU3UPOBAHHOIO
LIEHTPA MOMOIIM OEpeMEHHBIM, POXKEHUIIAM M POJWJIBHULAM JI0KA3aJI0 CBOIO 3¢-
(DeKTUBHOCTD HE TOJIBKO 3a CYET KOHIIEHTPAIIMU CUJI M CPEJICTB, HO H, IO HAIEMY
MHEHHIO, 3a CUET IPUOOPETEHUS] HEIPEPBHIBHOI'O OMBITA BCEX YUACTHUKOB MEAUIIMH-
CKOT0 Ipolecca.
KuroueBbie ciioBa: monnopranHasi HEIOCTATOYHOCTh, O€PEMEHHOCTh, POKEHNU-
LIbI, CEIICHC.
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ANALYSIS OF THE EFFECTIVENESS OF AN OBSTETRIC INTENSIVE
CARE CENTER FOR CRITICALLY ILL PATIENTS WITH MODS

Actuality. The WHO includes maternal mortality in a number of integrating
indicators relevant to reproductive health. The article describes the objectives to
organize the Obstetric Intensive Care Center for Critically Ill Patients with MODS
in the urban region to facilitate and ensure provision of advanced clinical care. The
example of its organization and structure is provided.

Aim. The analysis of its effectiveness and efficiency of the Obstetric Intensive
Care Center for Critically I1l Patients with MODS organization.

Results. The analysis of its effectiveness and efficiency was performed, includ-
ing the assessment of maternal mortality rate, structure and causes of multiple or-
gan dysfunction syndrome in pregnant and parturient women. Positive effects of
the Center on the treatment of obstetric sepsis as well as some pharmacoeconomic
parameters are presented.

Conclusions. Thus, the development of Regional Obstetric Intensive Care Cent-
er for critically ill pregnant and parturient women proved its effectiveness and effi-
ciency, not only due to advanced treatment modalities and financial support, but
also due to opportunity to receive continuous experience for all participants in this
treatment process.

Key words: multiple organ dysfunction syndrome, pregnancy, parturient wom-
en, sepsis.

Introduction

The WHO includes maternal mortality in a number of integrating indicators relevant
to reproductive health. Maternal death is the death of a woman while pregnant or within
42 days of termination of pregnancy, irrespective of the duration and site of the preg-
nancy, from any cause related to or aggravated by the pregnancy or its management but
not from accidental or incidental causes. Despite significant advances in medicine, the
incidence of obstetric complications remains significantly high and ranges from 2.5-12
cases per 1000 births [Grebenkin. B. E. New method for the diagnosis of multiple organ
failure in severe pre-eclampsia. / B. E Grebyonkin M. L Melnikova O. R. Perevyshena,
G. K. Sadykova, LP. Palakyan // Medical Almanac number 4-2010 p. 119-121]. Accord-
ing to recent studies, 0.1-0.9% of women develop significant complications of pregnancy
that require admission to the intensive care unit [Janota J., Simak J., Stranak Z., Mat-
thews T., Clarke T., Corcoran D. Critically ill newborns with multiple organ dysfunc-
tion: assessment by NEOMOD score in a tertiary NICU. Ir. J. Med. Sci. 2008; 177 (1):
11-7]. 65% of obstetric patients transferred to the ICU suffered from altered function of
one or more organ systems [Multiple organ dysfunction syndrome Frederic P. Miller,
Agnes F. Vandome, John McBrewster 2010, p. 88]. Thus, obstetric sepsis remains a ma-
jor challenge for intensive care, since the mortality rate in these patients ranges from 30
to 70%, whereas the development of septic shock is associated with 100% mortality, which
does not tend to decrease [Greenfield N, Balk RA. Evaluating the adequacy of fluid re-
suscitation in patients with septic shock: controversies and future directions. Hosp Pract
(Minneap). 2012 Apr; 40 (2): 147-57]. Multiple organ dysfunction syndrome (MODS),
exacerbating the clinical state of parturient women, prevents the use of conventional treat-
ment and contributes to the mortality rate in this group of critically ill patients which
reaches 2.4-39.3% [Perman SM, Goyal M, Gaieski DF. Initial Emergency Department
Diagnosis and Management of Adult Patients with Severe Sepsis and Septic Shock. Scand
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J Trauma Resusc Emerg Med. 2012 Jun 27; 20 (1): 4]. According to statistical data [Ob-
stetric and gynecological care / Ed. IN AND. // M. Kulakov, MEDpress. — 2000 — .
320], more than half of maternal deaths could have been prevented due to early diagno-
sis of severe complications during pregnancy, labor and post-partum period. MODS in
theses critically ill patients is considered to be a key event in the thanatogenesis process.
The true incidence of MODS among obstetric patients is unknown. Moreover, the dif-
ferences in the MODS course between obstetric and non-obstetric patients are poorly
understood. Therefore, there is a number of limitations and a wide range of indicators
that do not allow to perform the comparative analysis of different studies. In addition,
one should take into account that morbidity and mortality rates are greatly affected by
poor continuity of care at all stages to pregnant and parturient women, high prevalence
of obstetric pathology, less specialized hospital as well as the whole level of social and
healthcare development.

The Kemerovo region (Kuzbass) is one of the most urbanized regions of the Russian
Federation with a population of 2,742,450 people at a density of 28.65 people/km?2, with
the proportion of urban population of 85.51% — 23 cities, 11 out of which are with a
population of > 50,000. In the early 2000s, the maternal mortality rate in the Kuzbass
exceeded by 1.5-2 times the overall Russian value. High mortality rate was caused by
the large distances between towns, poor quality of communication (patient transfer to
the hospital from another city would take 4-8 hours); different and / or a lack of organi-
zation and material supply of medical centers at various levels, non-staged health care
provision to obstetric patients, a lack of specialized intensive care beds, a lack of knowl-
edge in medical personnel to provide care to such critically ill patients; a lack of suffi-
cient equipment for high-tech methods of treating MODS. In 2007, Regional Obstetric
Intensive Care Center for Critically Ill Patients with MODS was founded to provide spe-
cialized medical care and facilitate the development and introduction of novel treatment
options in obstetric intensive care unit.

Purpose: To assess the effectiveness and efficiency of the Obstetric Intensive Care
Center.

Material and Methods

The Intensive Care Center for 3 beds with a specific nurse station was established on
the basis of the intensive care unit (ICU) of the Regional Clinical Hospital with highly
qualified multidisciplinary team. The medical services include regular physician and nurs-
ing rounds, ambulatory and in-hospital specialist consultations, multidisciplinary team
(intensivist, obstetrician, midwife nurses, and certified registered nurse anesthetist), spe-
cialized ambulance able to transfer critically ill patients to the Intensive Care Center,
drug and medical supplies in stock. The Center is equipped by extracorporeal blood pu-
rification modalities, circulatory support devices, including extracorporeal membrane ox-
ygenation. The annual budget is at least $100,000, i. e. the medication costs per patient
are $4500-10,500 (compared to standard costs of obstetric care $350-1150). The main
goals of the Intensive Care Center are 1) research and methodical management activi-
ties, 2) control and maintenance of the development of the structural divisions, 3) emer-
gency obstetric and intensive care in the regional health care institutions (HCI), 4) par-
ticipation in certification and licensing procedures; 5) treatment and medical care for crit-
ically ill patients, including prehospital, emergency and semi-urgent interhospital trans-
portation, 6) organization of staged advanced medical care, 7) timely, highly qualified
and specialized medical care for patients with extragenital pathology and complications
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during pregnancy and delivery, transferred from the referring regional hospitals with life-
threatening illnesses, 8) temporary life support for potentially reversible vital organs failure
until their recovery in patients with complications during pregnancy and delivery, 9) re-
search, improvement and development of medical technologies in critical care.

544 medical records of patients admitted to the Intensive Care Center were retrospec-
tively reviewed using maternal mortality rate criteria with MODS, its causes and structure
for two eight-year periods. During the first period from 1999-2006 (n=281) before the In-
tensive Care Center was founded, 205 (73%) patients were treated in 19 district and region-
al hospitals (the mean ICU stay was 3-5 days; the average annual caseload per physician
— 2.5 cases), and 76 patients (27%) were treated in the intensive care unit of the regional
clinical hospital (the average annual caseload per physician — 6 cases). During the second
period from 2007-2014, 263 patients were treated the Intensive Care Center (the average
annual caseload per physician — 23 cases). The initial severity was assessed using the
APACHE II scale. The severity of MODS was assessed using the SOFA scale. In case of
septic shock, additional measurements were performed, including the assessment of gener-
al clinical and biochemical parameters, systemic hemodynamics using a transpulmonary
thermodilution system (PiCCO Plus) with the invasive measurement of central venous pres-
sure (CVP) and blood pressure (BP), blood oxygen transport (BOT), the laboratory evalu-
ation of endotoxemia with a spectrophotometric assay for low and medium molecular weight
in red blood cells, plasma and urine, and the calculation of endogenous intoxication index
(EII), necessary for the comparison of conventional treatment methods and early initia-
tion of extracorporeal blood purification (CVVH, continuous veno-venous hemofiltration,
or, CVVHD, continuous veno-venous hemodiafiltration). The analysis of pharmacoeco-
nomic parameters was also performed.

Results. The main aim of the Intensive Care Center was to reduce maternal mortality
in the Kemerovo region (Fig. 1). The main causes of high mortality rates were sepsis
(33.8%), extragenital pathology (27.6%), gestosis and bleeding (12.4%) resulting in MODS
(57.3% out of all cases).

There were no significant differences between initial severity and MODS causes be-
tween two periods (Table 1). All patients were comparable in age and standard ICU treat-
ment. However, significant differences were found in patients with sepsis.
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Fig. 1. Maternal mortality in the period 1999-2006
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Clinical and Demographic Data of Patients

Table 1

Parameters 1999-2006 2007-2014
Age, years, Mo 27.7%13.5 28.0+15.2
APACHE 11, scores, Mtc 29.1+9.8 27.7+8.4
Causes of MODS, %:
Sepsis 33.8 34.1
Extragenital pathology 27.6 29.1
Gestosis 12.4 11.9
Bleeding 12.4 13.1
Anesthesia-related complications 4.8 2.6
PE 3.5 3.3
Ectopic pregnancy 2.1 1.9
Anaphylaxis 1.4 0.7*
Others 1.4 2.6*
AFE 0.6 0.7

Note. MODS — multiple organ dysfunction syndrome; PE — pulmonary embolism;
AFE — amniotic fluid embolism; * — p<0.05, the increase is associated with exogenous factors
(alcohol abuse, opiates).

Table 2
Dynamic Changes in the Main Indicators of Obstetric Sepsis Severity, Mty
Days
Years Y
1 2 3 4 5
SOFA, scores
1999-2006 13.616.3 13.1£5.5 12.1£6.2 10.2£6.1 9.8+4.8
2007-2014 12.817.1 8.114.9% 7.314.1% 5.543.3% 5.243.8%*
EIl a. u.

1999-2006 17.1£4.1 16.216.2 14.1£6.1 10.4£5.3 9.9+4.5
2007-2014 16.8+3.9 10.3+5.1* 10.1+4.9%* 7.814.0%* 6.8%3.7*
CI, I/(min-m?)

1999-2006 2.1+1.15 2.29%1.15 2.3+1.3 2.3+1.4 2.45%1.7
2007-2014 2.0+1.05 2.691£0.9 3.15£0.95% 3.2+1.05* 3.5%1.1*
Epinephrine, mcg/(kg-min)

1999-2006 | 0.12%0.07 0.15£0.05 0.07£0.05 0.06520.05 | 0.055£0.03

2007-2014 | 0.1120.09 | 0.06+0.02* 0.03£0.01* 0.03£0.01* 0*

Note. * — p<0.05 for the comparative analysis of the studied periods; EIIl — index of endog-
enous intoxication syndrome; CI — cardiac index; Epinephrine — a dose for inotropic support.

The early initiation of EBP allowed to improve hemodynamic and biochemical
parameters, to reduce the EIl and the severity of patient’s state by day 5 according
to the reassessment with the SOFA scale (Table. 2). The first significant changes were
obtained 12 hours after the EBP initiation and were mainly related to the clinical
and laboratory parameters of cardiac hemodynamics and BOT. A significant decrease
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Fig. 2. MODS structure and mortality rates in the studied periods

in plasma osmolality was observed within 36 hours after adequate treatment of hypernatrem-
ia and hyperasotemia, and reduced the EII. At this stage, we were able to stop or reduce
the infusion of catecholamines in the vast majority of patients due to significantly increased
cardiac index, mean arterial pressure, and oxygen delivery index.

Respiratory support decreased as patients’ PaO,/FiO, ratio significantly increased.
After 6514 hours of EBP therapy, basic clinical and laboratory homeostasis parameters
improved. Moreover, the regression of encephalopathy and increased diuresis rates were
observed. Nevertheless, all patients underwent surgical interventions aimed at the sanit-
ation of the infection focus in the abdominal cavity using different surgical techniques,
depending on its localization and surgical protocol adopted in the hospital. The changes
in the ICU management strategy resulted in significant changes in the severity of pa-
tients’ state and reduced mortality rate (Fig. 2).

The 8-year mortality rate in the Intensive Care Center included 13 deaths. In 2008,
1 patient died because of acute poisoning, which led to a massive haemolysis; and 1 pa-
tient died because of MODS and opiate overdose, leading to acute posthypoxic encepha-
lopathy, cerebral edema, and coma. In 2009, 2 patients died due to community-acquired
viral and bacterial necrotizing pneumonia. In 2010, 2 patients died because of hemor-
rhagic stroke during eclampsia, and dilated cardiomyopathy; In 2011, 1 patient with 6
organ system failures died because of the blood loss (20 liters). In 2012, 1 patient died
due to the bilateral community-acquired necrotizing pneumonia. In 2013 and 2014,
5 patients with MODS and abdominal sepsis, 3 out of 5 patients had obstetric sepsis. It
should be noted that there was no mortality rate related to obstetric sepsis up to 2012.
Later, it was primarily associated with the shift to the organ-preserving surgeries, result-
ed in an inadequate sanitation of the infectious focus leading to exacerbate of MODS
and death. Particularly successful and effective medical service was provided to pregnant
patients with HIN1 admitted to the Intensive Care Center in 2009. Out of 22 pregnant
women, only 2 patients (9.1%) died. The pharmacoeconomic analysis reported a positive
cost-effectiveness coefficient of -0.27 in the Intensive Care Center.
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Fig. 3. Maternal mortality per 100,000 population in 1999-2014

However, the shift to the single-source financing in national health insurance in 2013
limited the opportunities of advanced specialized care. Treatment costs for sequelae of
complication of pregnancy, childbirth and the puerperium (094, ICD-10) are limited to
$600 per case. In recent years, the development of an integrated clinical and statistical
group (primary diagnosis — admission to the hospital during the whole period of preg-
nancy or within 42 days after the delivery and the presence of 2 or more signs of organ
failure or/and one organ system failure with somatic disease and any surgical manipula-
tion) allowed to enlarge this funding up to $350. In general, highly qualified medical
service, provided in the Intensive Care Center, allowed to reduce maternal mortality to
the national level, and in case of some structural nosology to obtain even lower values
(Fig. 3).

Conclusion. Thus, the development of Regional Obstetric Intensive Care Center for
critically ill pregnant and parturient women proved its effectiveness and efficiency, not
only due to advanced treatment modalities and financial support, but also due to oppor-
tunity to receive continuous experience for all participants in this treatment process.
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E. A. KonapaTtbeBa

OIIbIT NIPUMEHEHWSA BEH30IUA3EITMHOB C LIEJIbIO ITPOT'HO-
3UPOBAHUS NCXOJA U JIEHEHUS ITAIIMEHTOB B BETETATUBHOM
COCTOAHUMN. JIEYEHUE INTALIMEHTOB B BETETATUBHOM COCTOA4-
HUU 1 COCTOAHUU MUHUMAJIBHOI'O CO3HAHUA 30JIITUIEMOM
(OB30P JIMTEPATYPBI)

C onHOI CTOPOHBI, Pa3BUTHE HEUPOXUPYPTUU U PEAHNMATOIOTHH CO3/IaeT yC-
JIOBUS [UIsl COXPAHEHUS XKHU3HHU TOI KATeropuu OOJIbHBIX, KOTOPbIE PaHbIlIe yMHPa-
JIU B TIEPBBIE CYTKH I1OCIIE YEPEITHO-MO3rOBOI TPaBMbI WIIM APYTUX BApUAHTOB 00-
LIMPHOTO MOPAXEHUS TOIOBHOTO Mo3ra. C Apyroi CTOPOHBI, MBI BUANM OTUCTIIH-
BYIO TEHACHLMIO K YBEIMUYCHUIO KOJMYECTBA OOJBHBIX C TSDKEIBIMM BapHAHTAMMU
HapylIeHnsl CO3HAHUS — BereTaTuBHbIM cocTostHueM (BC), cocTrosiHMeM «MUHU-
ManbHOro co3HaHus» (CMC). OcTaeTcst HeICHBIM, ITOYeMY Y HEKOTOPBIX OOJIBHBIX
BC u CMC MoryT ObITh BpEMEHHBIM 3TAIIOM, a Y IPYruX — (OpMOIii cyliecTBoBa-
HUS B TeYEHHE MHOTHUX JieT. ONucaHbl cIydyad OTYETIIMBON JUHAMMKHU B BUJE pac-
LINPEHNS COHAHMS B OTBET HA MIPUMEHEHNE 30/IIHIeMa, HHTPATEKaATbHON (GOpPMBI
6axsiodena u T. 1. y nauueHToB B BC u CMC. [lanHble nyOIuKaluy BbI3BAIH 11~
POKHI MHTEpeC Y 3aHUMAIOIINXCSI 9TOH mpobieMoii uccienosateneit. [louemy mpe-
MapaThl, KOTOPbIC B OOBIYHOM CUTYyal[UN OKA3BIBAIOT CeaTUBHBIN 3(dekT, y uactu
nauueToB B BC u CMC BbI3BIBAIOT MapaJOKCANIbHBIN 3QdeKT B Buie «11poOyx-
neHus»? B craThe mpuBeieHbl OCHOBHBIE 00Cyk1aeMble Teopun Aevicteust [AMK-
epPrUUeCcKUX MpenaparoB y manueHTtoB B BC xak mpemapaToB, BOCCTAHABIMBAIO-
LIMX CO3HAHUE, & TAKXKE NPHUBEJACHA COOCTBEHHAsI TOYKA 3PEHHS aBTOPOB Ha I1ATO-
(usnonoruyueckue nporeccsl, Jexamye B ocHose BC.

KuroueBble citoBa: paccTpoiicTBa CO3HAHUS, BET€TATUBHOE COCTOSIHUE, COCTOSI-
HHE «KMUHUMAJIbHOTO co3Hanus», [AMK, 3oamuaem.
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UDC 616.831/832-008.64-085.2

E. A. Kondratyeva

EXPERIENCE OF USING BENZODIAZEPINES IN PREDICTING OUT-
COMES AND TARGETED TREATMENT OF PATIENTS IN VEGETATIVE
STATE. TREATMENT OF PATIENTS IN VEGETATIVE STATE AND MINI-
MAL CONSCIOUSNESS STATE WITH ZOLPIDEM (REVIEW)

At present, epidemiology in Russia shows constantly increasing figures of coma
survivors in Vegetative State (VS) because of the widespread use of advanced res-
cue, emergency services, and intensive care treatment with long-term artificial ven-
tilation after acute brain damage.

Cases of recovery from vegetative (VS) and minimally conscious state (MCS)
after the administration of various pharmacological agents have been recently re-
ported. The action of CNS depressants as awakening agents sounds paradoxical,
as they are commonly prescribed to slow down brain activity. How these drugs may
improve the level of consciousness in some brain-injured patients is the subject of
intense debate. Some of authors hypothesize that CNS depressants may promote
consciousness recovery by reversing a condition of GABA impairment in the in-
jured brain, restoring the normal ratio between synaptic excitation and inhibition,
which is the prerequisite for any transition from a resting state to goal-oriented
activities (GABA impairment hypothesis). Alternative or complementary mecha-
nisms underlying the improvement of consciousness may include the reversal of a
neurodormant state within areas affected by diaschisis (diaschisis hypothesis) and
the modulation of an informative overload to the cortex as a consequence of filter
failure in the injured brain (informative overload hypothesis).

Key words: disorders of consciousness, vegetative state, minimally conscious
state, GABA, zolpidem.

Introdution

Severe brain damage of different nature is often followed by coma — a state in which
a person shows the lack of ocular responses, inability to localize noxious stimuli, lack of
verbalization. Consciousness is usually recovered alongside the emergence of arousal
Although in some cases wakefulness is not accompanied by any signs of both self- and
situational awareness. A conventional term to describe wakefulness without any signs of
awareness is vegetative state (VS). Currently, the term vegetative state applies to com-
plete absence of self- and situational awareness accompanied by preserved sleep-wake
cycles with absolute or partial preservation of hypothalamic and brainstem vegetative
functions. VS can be diagnosed according to the following criteria, as established by the
Multi-Society Task Force on PVS: 1) spontaneous eye opening without evidence of aware-
ness of the environment; (2) no evidence of reproducible voluntary behavioural respons-
es to any stimuli; (3) no evidence of language comprehension or expression; (4) intermit-
tent wakefulness and behaviourally assessed sleepwake cycles; (5) normal cardiorespira-
tory function and blood pressure control; (6) preserved pupillary, oculocephalic, corneal,
and vestibulo-ocular reflexes.

The Vegetative State — a Syndrome in Search of a Name

VS can last range from weeks to years. It is considered persistent if remaining at least
one month after the primitive injury. However, the term “persistent” does not imply a
condition of irreversibility, as wrongly suggested on some occasions. VS may be defined
persistent in the same way as rain when persisting over days: persistent VS may progress
to a minimally conscious or a fully consciousness state exactly as prolonged rainfall may
suddenly stop. On the other hand, the adjective “permanent” implies a condition of irre-
versibility, which is mainly deduced by instrumental findings. In fact, although ethical
caution suggests avoiding terms referring to irreversibility, sometimes clinical, neurora-
diological and neurophysiological findings are so dramatic that there are sufficient data
to ascertain that the chances of recovery, if any, are exceedingly small. To avoid confu-
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sion between the condition of “persistence” and “permanence” the Royal College of Phy-
sicians in the United Kingdom suggested to replace the term “persistent VS’ with
“continuous”VS. The term vegetative state has gained clinical criteria and became an of-
ficial international term in legal practice and insurance business. So this term can be con-
sidered to be generally accepted by the majority of specialists. However, European socie-
ty for the study of consciousness disorders suggested to replace the term “Vegetative State”
with “Unresponsive Wakefulness Syndrome”. The authors noted that VS can be both
transient (acute) or chronic — among 356 patients with VS 55% of patients were diag-
nosed with the recovery of consciousness. Due to inhomogeneity of patients in VS and
the probability of transient VS after the emergence from coma the authors consider the
term “Unresponsive Wakefulness Syndrome” to be more neutral and optimistic rather
than “Vegetative State™.

Epidemiology of VS in Russia

Until now there have been no statistically based studies on the epidemiology of VS in
Russia. We conducted a questionnaire in 15 major hospitals in different regions of Rus-
sia. For the 4 years the total number of patients in VS in these clinics was 747 people.
The main cause of VS is intracranial injury — 42.57% (318 patients),cerebral infraction
resulted in VS — 20.7% (155 patients),cerebral subarachnoid hemorrhage —
17.5 (131 patients), hypoxia — 10.17% (76 patients). Age range was 21-80 years; VS out-
come was assessed by the Glasgow outcome scale. Only 4.4% of patients were diagnosed
with complete recovery, 17.2% — medium disability (patient is able to take care of them-
selves), 42.8% — deep disability(patient shows elementary signs of consciousness, but
unable to take care of themselves), 22.4% — chronic VS, 9.6% — fatal case. In the last
15 years patients in VS of different nature all across Russia have been admitted to the
Neurosurgery. In 2002-2015, the Anesthesiology and IC Department have treated 210
patients with disorders of consciousness (DOC) — MCS, VS, “locked-in” syndrome
(Table 1).

The Pathophysiological Basis of Vegetative State
Why some patients recover their consciousness, while others proceed to VS, which is

a transitional stage for some patients, and a form of existence without significant chang-

Table 1
Population demographics and diagnosis
by Coma Recovery Scale-Revised (on admission)

Parameter Vegetative | Minimal conscious | Locked-in
state state syndrome
N 156 47 7
Mean age 28.5 27.9 22.1
Women 61 11 2
Month since Onset Mean (range) 0 13 0
<1 month since Insult (n) 15 10 1
1-6 month since Insult (n) 108 17 4
6—12 month since Insult (n) 23 5 2
>1 year since Insult (n) 10 2 0
Traumatic Cause (n) 81 42 0
Hypoxia (N) 52 3 0
Another (N) 23 6
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es over the years for others? Why are timing and consciousness recovery level so differ-
ent in these patients? Numerous works describing the morphological structures altera-
tion, functional relationships interruption, physiological systems damage and destruc-
tion often do not cover the endogenous mechanisms of nervous system, and event chain
is not consolidated by general pathophysiological concept.

The Russian school of pathophysiology created a new avenue in studying the etiolo-
gy and pathogenesis of nervous disorders in the context of functional systems, dominant
relations disorders, common pathological processes. The founders of this avenue are I. M.
Sechenov, N. E. Vvedensky, A. A. Ukhtomsky, L. A. Orbeli, P. K. Anokhin. Theoretical
and experimental bases of such approach to the central nervous system pathology (CNS)
in a most clear way are represented in works of Academician G. N. Kryzhanovsky (1997).
By definition of G. N. Kryzhanovsky, common pathological processes in the nervous
system are those processes which do not have specific etiologic features, occur in case of
various nervous system pathology forms and act as basic mechanisms of pathogenetic
nerve disorders.

These processes of neuronal depolarization, aggressive reduction of neuronal excita-
bility and seizure threshold with the increased convulsive readiness, hypersensitivity of
the effector neuronal systems that are typical of early postresuscitative period, are the
components of common pathological processes known as inhibitory deficits, disinhibi-
tion deafferentiation with increased sensitivity of the correspondent brain structures to
biologically active substances (Cannon—Rosenbluth’s Law), etc. These processes (on a
par with primary damage of an organic defect origin) lead to pathological changes of the
integrative activity of the nervous system. Necrobiotic processes and ischemia lead to
neuronal deafferentiation, along with the increase in their excitability, interruption of
their inhibitory tracks, which is one of the mechanisms for the pathologically enhanced
excitation generator (PEEG) to come into being. PEEG is an hyperactive neuronal en-
semble that produces excessive and uncontrolled flow of impulses, as well as a new and
unusual type of pathological interneuronal integration. PEEG can be formed in almost
all areas of the CNS, its formation and activities constitute common pathological proc-
esses. Thus, the formation of the generator in the caudal part of both caudate nucleus
causes parkinsonism symptoms, formation in somnogenic area causes abnormally pro-
longed sleep. Some non-epileptic paroxysmal states are caused by activities of PEEG (ab-
sence seizures, catalepsy). If PEEG is built up in those parts which normally inhibit the
activity of other CNS parts, or in parts activating the inhibitory structures, the patholo-
gically enhanced inhibition produced by the generator may result the loss of function.
Academician G. N. Kryzhanovsky believes that a profound inhibition of brain struc-
tures and synaptic transmission interruption contribute to consciousness and certain brain
functions loss in case of posthypoxic encephalopathy (Kryzhanovskiy G. N., 1980).

It can be assumed that in VS patients — alongside their regular sanogenetic flexible
processes — another process takes place. The formation of a new pathological informa-
tion integration pattern and the formation of pathological systems in the nervous sys-
tem, which maintain the brain in a state that can be clinically characterized as vegeta-
tive. The collapse of the pathological system, sanogenetic processes implementation un-
derlie consciousness recovery and the emergence from VS.

The picture of a “diver”, presented below, was found during the excavations of the
ancient Italian city Paestum (Fig. 1). It is believed that it depicts a young person making
a leap into the unknown, into the void.

We used this allegory for patients in vegetative state who are “stuck™ in their leap
between the existence and the void. VS, in our view, is a new variant of organizing func-
tionality that may be entitled as allostasis. On the one hand, this variant of the brain
function organization shows processes that are not specific for homeostasis: disautono-
mia, hormonal disorders, character of relationship between macroorganism and patho-
genic and opportunistic pathogenic microorganisms. On the other hand, mentioned sur-
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Fig. 1. Picture “diver”, found during excavations in Paestum:
a leap into the unknown, into the void

vey results indicate the absence of focal neurological symptoms that are specific only for
patients in VS, changes in brain metabolism as well as brain structural changes, illustrat-
ed by modern neuroimaging techniques. According to the concept of the ergotropic and
trophotropic states by the Swiss physiologist W. Hess (W. Hess, Nobel Prize in Medi-
cine, 1949) — VS is an ergotropic state. All patients had accented adrenergic reactions
in common (dysautonomia): tachycardia, periodic blood pressure increase, predominance
of sympathicotonia according to cardiointervalography. We didn’t find a distinct corre-
lation between the observed functional disorders in patients in VS and the results of dif-
ferent neuroimaging examinations methods.

It turns out that quite complex examinations of patients in VS cannot explain the
reason why some patients regain consciousness sooner or later, and some of them re-
main in the VS until the end of their life? It remains unclear which clinical data should be
considered in these patients by outcome predicting the pathogenetic therapy appointment.

For the basis for the search of answers to these questions we accepted a hypothesis that
VS in some patients is a consequence of a stable pathologic system formation, that limits
the brain functional activity. Identification of such a system may allow to forecast con-
sciousness recovery possibility because functional disorders are not fatal, while they are
typically in case of CNS morphological changes. Suppression of a stable pathologic sys-
tem activity can be the basis of pathogenetic therapy for patients inVS. Spontaneous EEG
registration under benzodiazepine-induced pharmacological stress has become the prima-
ry method of a stable pathologic system activity identifying in patients in VS

EEG Pattern Examination under the Conditions of
Benzodiazepine-Induced Pharmacologic Stress

Selecting of the testing study medication was based on the fact that benzodiazepine
receptors are part of the GABAergic system, which is one of the main “inhibitory” sys-
tems of the brain. This system provides a balance between excitation and inhibition in
the CNS and plays consequently an important role in stable pathological systems activi-
ty suppressing in a number of CNS disorders. Also the basis for benzodiazepines selec-
tion was the presence of their direct antagonist — Flumazenil (Anexate). Its usage has
allowed to study the causal relationship between the administration of the drug and its
effects more reliably.
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After EEG registration for patients complying with VS diagnosis, a pharmacological
test with benzodiazepines was conducted. The drug of choice was midazolam. The drug
was administered at a rate of 0.04 mg/kg. 3-4 min after administration, EEG was re-
corded for 5 min. In case of restructuring absence, the drug was repeated in the same
dosage, after 3-4 minutes the EEG was re-recorded, and the procedure was repeated till
the advent of EEG restructuring or to a maximum dose of 15 mg of midazolam. The test
was considered to be positive if after injection of intravenous benzodiazepines, EEG pat-
tern restructuring was observed. We have observed a slight correlation between baseline
EEG patterns and the nature of its restructuring against the background of benzodi-
azepines administration. Thus, the low-amplitude EEG activity was rebuilt with the ad-
vent of alpha- and beta-spectrum. In patients with slow-wave activity of theta- and delta
— spectrum appeared stable fast forms, and in patients with baseline polymorphic bioe-
lectric activity pattern, there was a prevalence of alpha activity (Fig 2, 3).

In order to confirm the correlation between the benzodiazepine drugs effect and EEG
pattern restructuring, a competitive antagonist of benzodiazepines — Flumazenil (Anex-
ate) was administrated at a rate of 0.1 mg every 1 to 2 minutes until the original EEG
pattern was registered again.

If the administration of Flumazenil restored the original EEG pattern, it was consid-
ered that the reason of brain activity restructuring with the emergence of new forms of
activity is benzodiazepine. The initial EEG pattern was apparently a reflection of a sta-
ble pathologic system functional activity. We have not observed spontaneous EEG rear-
rangements, that were not connected to the benzodiazepine administration.

The test was considered to be negative if after a maximum dose of benzodiazepines
no EEG pattern reconstructions occurred.

In our opinion, appearance of a brain activity close to “normal” brain activity against
the background of benzodiazepines administration showed the presence of a functional
component in the VS structure and confirmed the correctness of the study underlying
hypothesis. The next task was to fix the brain functioning level, identified during the test
in order to create the conditions for the complete pathological system suppression.

Determination of the Dose and Frequency of
Benzodiazepines Administration in Order to Create Conditions for
Suppression of a Stable Pathological System Activity

For patients whose test results were positive, the minimal dose of the drug that caused
the most distinct changes in the EEG was selected. After the determination of a minimal
single dose, the daily dose and frequency of administration was calculated. Taken into
account the half-life of midazolam, the minimal single dose during twenty-four hours
was administered every 4 hours. Studies have shown that doses of benzodiazepines, re-
quired to obtain EEG pattern reorganization, are different. They do not depend on the
original pattern and presumably reflect the individual ratio of inhibitory and excitatory
processes in each patient.

Determination of benzodiazepine doses required 48—72 hours. An EEG was recorded
one or two times a day during this period. The criterion of appropriate benzodiazepine
dose was the preservation of EEG pattern, obtained after administration of a benzodi-
azepine minimal single dose.

As mentioned above, all the patients showed dysautonomia symptoms: greasiness of
the skin, increased body temperature with isothermia (difference between the skin tem-
perature and temperature in the rectum was less than 0.5 °C), tachycardia, increased blood
pressure. Clinical signs of dysautonomia in most patients proceeded against the back-
ground of a stable EEG pattern, formed by the benzodiazepine administration. In some
patients, dysautonomia symptoms(tachycardia, increased blood pressure, greasiness,
hyperthermia with isothermia) were accompanied by the emergence of hypersynchronized
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activity in the theta- and delta-spectrum, and that required dose adjustment of benzo-
diazepine.

Against the background of the twenty-four-hour benzodiazepine administration in
dosages providing preservation of EEG pattern, that is closer to the “normal” one, the
following changes in the patient’s condition were observed. First of all, there was a clear
correlation of wakefulness periods with time of day, which in our opinion is an evidence
of one of the most important CNS biorhythm normalization. Patients spent most of the
daylight hours with open eyes. We also saw a so-called “limbic emotional reaction” — in
other words, mimic emotional expression equivalents on various stimulations, including
noxious stimulus, that are not accompanied by signs of self- and environmental conscious-
ness. Also, periodic changes in muscle tone became distinct 2-3 times a day, the tone
increased, then decreased. During this period, the EEG recorded a bioelectrical activity
pattern, similar to the one received during the previously conducted test with benzodi-
azepines. Thus, we can say that on the background of the twenty-four-hour benzodi-
azepine administration, at first glance paradoxical reaction to this drug was observed —
activation of the functional activity of the brain.

The received data confirmed the correctness of the hypothesis that a stable patholog-
ic system limits the activity of the brain in patients in VS greatly, and most importantly
— that it is possible to selectively suppress the activity of this system with the simultane-
ous normal brain function activation.

The first signs of consciousness in patients appeared after 4-5 weeks of benzodiazepine
administration. These characteristics primarily were staring and tracking of moving ob-
jects with the eyes. Against the background of these consciousness demonstrations, pa-
tients began to follow simple orders. Mimic emotional reaction demonstrations became
more differentiated. Almost simultaneously with the first signs of consciousness recove-
ry was the changing EEG pattern: in some patients appeared an alpha rhythm, in the
remaining cases, there appeared a stable beta-, alpha-spectrum activity.

Thus, the suppression of the pathological stable system restores the brain functional
activity to a level of minimally consciousness state. Naturally, there are questions: how
stable is the functional state obtained using benzodiazepine? What can be considered a
criterion for discontinuation of these drugs administration? We can obtain answers to
these questions using the technique “diagnostic window”.

Defining the Reasonability of Further Benzodiazepine Use
after the Signs of Consciousness Appearance

In order to reduce the benzodiazepine dose after the first signs of consciousness, showing
the patient transition into minimal consciousness state, a “diagnostic window” was observed.

The following “diagnostic window” procedure was developed. As the main criterion
for the stable pathologic system suppression in our research has been a closest to “nor-
mal” EEG pattern, it was decided that the basis for stability determining of state ob-
tained with benzodiazepines administration should be, above all, EEG. The benzodi-
azepine administration was stopped 6 hours prior to EEG recording. This interval over-
laps one half-life of the drugs we used, and EEG recorded after such an interval can be
considered to be spontanecous and independent of the benzodiazepine effects.

EEG patterns redevelopment observed against the benzodiazepine administration
background confirm that there is a morpho-functional capacity to support the electro-
biological activity that is significantly closer to the normal standards than recorded pre-
viously. Pharmacological maintaining of this activity level after a while is accompanied
by a significant improvement of the patient’s neurological status, even up to conscious-
ness recovery.

According to modern CNS pathophysiology ideas, our proposed diagnostic and treat-
ment method is a method of stable pathologic system activity suppression. Most likely,
benzodiazepines are not the only group of drugs suitable for this purpose, because the
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problem of CNS inhibitory and excitatory processes is complex and ambiguous. In cer-
tain situations, stimulating drugs have clear “inhibitory” effects and vice versa. Ap-
parently, benzodiazepines are the drugs of first choice in the treatment of VS patients.

The main result of this study should be regarded that patients, in whom clear EEG
pattern reorganization during the pharmacological test was observed, later recovered con-
sciousness. Those patients who did not have these reorganizations, remained in VS for
the whole period of observation. In our opinion, this is a clear proof that some patients
in VS, the absence of consciousness is caused by an active stable pathologic system (the
temporary dominance). In cases without such a stable system activation, the unconscious-
ness phenomenon, considering the non-specificity of all other signs, is possibly caused by
anatomical thalamocortical connection destruction.

Spontaneous consciousness recovery in patients as seen, for example, using Zolpidem
is likely due to pathological stable system destruction, because functional states have no
clear sanogenesis temporal characteristics.

Zolpidem in the Treatment of Patients in the Vegetative State

There are no evidence-based recommendations regarding pharmacological treatments
capable of improving the level of consciousness in DOC patients (Demertzi et al., 2008).
zolpidem has been reported as an “awakening drug” in some patients suffering from dis-
orders of consciousness (M. Thonnard, 2013). Whereas zolpidem, an imidazopyridine, is
generally used as a sedative-hypnotic drug, it seems that it occasionally produces, tem-
porarily, a surprising paradoxical effect on the level of consciousness in some DOC pa-
tients, irrespective of whether they have a traumatic or non-traumatic etiology (Gosseries
et al., 2013). The numerous case reports present in the literature may result in overestima-
tion of the rate of patients in whom zolpidem works as a “waking up pill”. A wide range
of behavioral improvements have been reported including the emergence of visual pur-
suit, command following, verbalizations, functional communication, motor improvements
(e. g., ability to walk) and/or cognitive (e. g., reading, counting, writing) improvements
(Brefel-Courbon et al., 2007; Clauss and Nel, 2006; Clauss et al., 2000; Cohen and Duong,
2008; Shames and Ring, 2008; Whyte and Myers, 2009). However, the proportion of DOC
patients in whom zolpidem produces such an effect is not well documented. Despite the
existence of numerous case reports about zolpidem in DOC, only Whyte and Myers (2009)
have investigated the incidence of responders among DOC patients. In their study, only
one out of 15 patients evolved from VS to MCS (6.7% responder rate) and demonstrated
behavioral improvements, namely visual pursuit and response to command.

In 2000, Clauss et al. reported an interesting case of the paradoxical positive effects
of zolpidem in a “semi-comatose” chronic TBI patient. Upon administering 10 mg in
order to reduce the patient’s agitation, very much to their surprise they observed the pa-
tient “wake up”, which manifested in him greeting his mother and in providing appro-
priate answers to a series of questions about him and his environment for the first time
since his accident three years before. The researchers also provided assisting support to
these behavioral and cognitive improvements by demonstrating the EEG activity in re-
sponse to eye opening. At the same time, the brain single-photon emission computed to-
mography (SPECT) showed a substantial increase in the thalamic, the lentiform and the
caudate nuclei activity. The patient’s peak of responsiveness was observed about an hour
after the administration of the drug and lasted for a maximum of four hours. In light of
such cognitive functioning improvement with the course of time, this team later pub-
lished a longitudinal zolpidem trial which followed up three chronic patients in VS for
three to six years to further evaluate the drug’s efficacy over time. They reported that the
drug did not lose its efficacy, and the patients progressively improved since the first day
of treatment if assessed with the GCS and RLA cognitive scale. These positive changes
were found significant because the patients (previously considered unconscious) could
respond to simple commands, interact with their environment, eat independently, watch
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television, and show appropriate emotional responses. Moreover, no deleterious side ef-
fects could be observed in the patients after three to six years of daily 10 mg doses. In
line with the first case study, it was found that the response peak was observed one hour
after the administration, and the patients returned repeatedly to VS after a maximum of
four hours.

The efficacy trials of zolpidem have shown that the VS group is heterogeneous, in-
cluding in the way the patients respond to drug stimulation of the brain. Quite a few
studies have failed to confirm any kind of pronounced effects of zolpidem in patients
with VS or reduced consciousness.

Shyman et al. performed the first pediatric prospective, double-blind, placebo con-
trolled randomized trial in three VS children, resulting in controversial findings. The clin-
ical trial consisted of two four-day treatment intervals alternated with a 10-day washout
period when the children received either daily doses of zolpidem of 0.14 to 0.20 mg/kg or
placebo. Clinical outcomes were measured with the RLA and the CNC scales as well as
with the use of FDG-PET. They reported no change in the RLA scores after the admin-
istration of the drug, while there was an increase in the CNC scores, suggesting a seda-
tive effect consistent with the normal effect of the drug. The study of spontaneous brain
metabolic activity showed no changes after zolpidem treatment.

An open-label study (M. Thonnard et al.) failed to show any clinically significant im-
provement (i. e., change of diagnosis) in any of the 60 studied chronic DOC patients.
M. Thonnard et al. presented the results of a rospective open label study in chronic DOC
patients. Sixty patients with a diagnosis of VS (n=28) or MCS (n=32) were behaviorally
assessed using the Coma Recovery Scale-Revised (CRS-R) before and one hour after ad-
ministration of 10 mg of zolpidem. At the group level, the diagnosis did not change after
the administration of zolpidem while the CRS-R total score decreased. Twelve patients
(20%) showed improved behaviors and/or CRS-R total scores after zolpidem adminis-
tration, however, the diagnosis after the administration of zolpidem significantly improved
only in one patient (functional object use test), which suggested a change of diagnosis. A
double-blind placebo-controlled trial was performed in this patient in order to better spe-
cify the effects of zolpidem, but the patient, on this trial, failed to show any clinical im-
provements.

Many authors agree on that zolpidem has ambiguous effects. The level of interaction
did not improve in a proportion of patients after the drug administration. Recent publica-
tions underline the importance of dose titration in order to obtain maximum effects of
the treatment.

Adam Wysokinki et al. (2014) used a higher dose of zolpidem (30 mg) to evaluate
whether the drug’s response could be dose-dependent. Indeed, patient’s improvement was
strictly related to the increase in zolpidem dosage, with a relatively good response at
30 mg. The authors do not seem to provide a plausible explanation of this interesting
finding, although a more pronounced effect that high-dose zolpidem may exert on the
centrothalamic activity (by potentiating the “mesocircuit”), could be viewed as a proba-
ble explanation.

The mechanism by which zolpidem is able to transiently restore neurological func-
tions is still unknown. Literature on the subject most often refers to the following puta-
tive mechanism. The spectacular effects of zolpidem have also been attributed to the stim-
ulation of sleeping brain regions. In fact, the mechanism of neuronal dormancy was in-
troduced to explain the effects of zolpidem: certain nonspecific areas of the brain, adja-
cent or distant to the initially damaged zone (e. g., the ipsilateral, contralateral hemi-
sphere, or cerebellum) can be inhibited after the brain insult. During the acute phase, the
neuroprotective dormancy mechanism enhances the release of GABA in order to reduce
and suppress the activity of the brain, and to prevent excitotoxicity in order to facilitate
the recovery of the brain tissue or to prevent greater neuronal loss. Transient recovery of
consciousness would be mediated by a selective omega-1GABA-agonistic action in re-

Clinical Anesthesiology & Intensive Care, N 1 (7), 2016 95



versal of that neuronal dormancy observed soon after the brain injury. When the patient
enters the chronic phase, GABA levels will go back to normal or slightly decrease, but
the neuroprotective GABA mechanism can still be the reason why the functional activity
of critical brain regions fails to restore the consciousness.

Another view is that inconsistency and the rarity of the effects could therefore be ex-
plained by the high specific action of the substance on viable dormant brain regions and
thus, in cases of more extensive brain injuries, zolpidem as well as other pharmacological
treatments would not produce therapeutic effects. The authors advocate one more remar-
kable theory which attributes restored arousal, and cognitive functionality to the pro-
bable ability of zolpidem to restore neuronal desynchronization. After severe brain dam-
age, the neuronal activity loses its power of complex information integration (resulting
from desynsynchronization among neuronal population) and enters a state of homoge-
neous synchronization. This increasing pathological synchronization is observed with the
presence of slow wave activity across the cortex, and is associated with cognitive decline
and a neuropathologically altered state of consciousness. Desynsynchronization among
neuronalpopulation — probably results from neuronal depolarization in the acute phase,
the decrease in the neuronal excitability threshold with increased convulsion threshold and
hypersensitivity of the neuronal effectory systems. All the described phenomens are part
of a common pathological processes: inhibitory deficit, disinhibition and deafferentia-
tion with enhanced sensitivity of the structures of the brain to biologically active sub-
stances (Cannon Rosenbloth Law, etc.). Alongside the primary organic lesion, these proc-
esses cause a pathological disruption of the integrative activity of the nervous system and
contribute to the formation of pathologically enhanced excitation generators (PEEG).

We opine that desynchronization among neuronal population and increasing patho-
logical synchronizations is a variant of PEEG, which maintains the complete suppres-
sion of cognitive functionality of the brain resulting in VS. The quick effects of zolpidem
that develop within the first hour following its administration have to do with the sup-
pression of PEEG and temporary disruption of the stable pathological pattern. Due to
the effects they exert on the major inhibitory systems of the brain, GABA drugs seem to
be the most appropriate candidates. The VS patients, therefore, are a heterogeneous group
demonstrating variable and sustainable brain pathology, these people demonstrating the
“sleeping beauty” type of awakening manifested by quick and spectacular regaining of
consciousness upon the administration of certain drugs (zolpidem, dopaminergics, in-
trathecal administration of baclofen).

It is likely that zolpidem promotes the reactivation of “dormant” neural networks
because, when it binds allosterically to modified GABA receptors in neurodormant cells,
the receptor conformation is altered and, subsequently, the promulgation of abnormal
cell metabolism terminates. Several single-photon emission computed tomography
(SPECT) studies (Cohen L et al., 2008, Clauss RP et al., 2004) have suggested that zolpi-
dem is able to reverse diaschisis, which is a condition of depression of regional neuronal
metabolism and cerebral blood flow in brain areas that are anatomically distant but func-
tionally related to the damaged neuronal region. Indeed, zolpidem induces a marked in-
crease in blood flow within those areas of the brain that are adjacent to or distant from
the damaged tissue. Moreover, in the ‘mesocircuit’ model proposed by N. Schiff et al.
2010, zolpidem could directly inhibit the globus pallidus internus, where the GABA(A)
subunit is expressed in large quantities, leading to a more normal level of central thalam-
ic activity. The improvement of clinical symptoms that has been observed after zolpidem
depends on the severity of brain damage and on the size and location of the dormant
brain site. A recent SPECT study by Du et al. (2013) showed good efficacy of zolpidem
in VS patients after brain injury, especially in those whose brain damage was in non-
brainstem areas. The authors suggested that slight damage to non-brainstem areas may
lead to a condition of “brain dormancy” rather than cellular apoptosis. Conversely, se-
vere brainstem injury may lead to an apoptotic process and cell death, resulting in irre-
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versible disruption of important functional areas. This implies the presence of neuronal
systems that are dysfunctional but are not permanently destroyed and thus are subject to
pharmacologic reactivation. This could be the reason why zolpidem is not effective in all
patients with DOC:s, as seen in some cases. In addition, zolpidem had no beneficial effect
in an MCS patient, suggesting that when the damage is severe, even a condition with a
higher functional level may not benefit from its administration (R. Singh,
et al. 2008). Several of the reported successes with zolpidem have been after hypoxic-
ischemic injuries (C. Tucker, K. Sandhu, 2015). Its use could be reasonable in select pa-
tients with neurologic injury but promising integrity of brain structures, such as intact
deep and superficial gray matter structures and white matter connections. Tucker and
Sandhu note that increased arousal has been observed in both traumatic and non-
traumatic brain injury; however, patients with NTBI demonstrate more of the arousal
effects than TBI patients (Tucker, K. Sandhu, 2015).

According to the hypothesis of F. Pistoia et al. (2014), CNS depressants might par-
tially reverse a condition of impaired cortical GABA neurotransmission, which hinders
functional synchronization in the injured brain. F. Pistoia et al. hypothesized therefore,
that patients with DOC show impaired GABA modulation and that CNS depressants
may facilitate an improvement in the level of consciousness by restoring the brain inter-
connectivity and a balanced level of inhibition during transition from rest to computa-
tional states. This hypothesis is also in line with the findings of a double-blind, rand-
omized, placebo-controlled, cross-over study showing, in healthy subjects, an increase of
functional connectivity in the human cortex following the administration of lorazepam,
a benzodiazepine hypnotic drug that binds to the GABA(A) receptors (A. Fingelkurts et
al. 2004). This additional evidence confirms that GABA-induced inhibition is an active
process which, through interaction with specific synaptic and diffuse extrasynaptic GABA
receptors, may enhance brain synchronization (A. Fingelkurts et al., 2004).

The diaschisis hypothesis which explains the zolpidem mode of action is close to the
theory of stable functional state. Based on this hypothesis, adaptation, which probably
develops as a mechanism to contrast hypoxia, leads to a condition of cell dormancy or
diaschisis in brain areas which are functionally connected with the damaged one
(R. Clauss, 2004) The duration of diaschisis, before it eventually wears off, is variable
and may be influenced by factors such as the brain areas involved, the patient’s age and
comorbidities. According to von Monakow’s original theory, diaschisis may also persist
indefinitely, without undergoing dissipation over time (S. Finger, 2004). Diaschisis may
be more persistent in the presence of interactive factors such as vascular disorders which
can interfere with the recovery of distant brain areas. The concept of diaschisis may con-
tribute to explain why some brain injured patients show more severe and diffuse symp-
toms than is expected on the basis of the initial damage (F. Pistoia et al. 2014). Similarly,
the wearing off of diaschisis may be a reasonable explanation for a delayed recovery of
functions in the same patients. Diaschisis may also be involved in the functional break-
down of interconnected areas which is associated with DOC. The phenomenon of dias-
chisis, through a splitting off of these previously interconnected units, may play a signif-
icant role in the pathological process leading to the breakdown of consciousness. In these
circumstances, DOC may persist until diaschisis is reversed, or may last indefinitely if
the interconnectivity is not restored. The diaschisis hypothesis allows to speculate about
the mechanisms by which zolpidem, a short acting non-benzodiazepine hypnotic of the
imidazopyridine class that binds to the GABA(A) receptors, may exert its effects and
enhance the level of consciousness in some brain injured patients with a diagnosis of VS
(F. Pistoia et al., 2014) It can be hypothesized that zolpidem exerts its effects by binding
to the modified GABA(A) receptors of neurodormant cells within areas affected by dias-
chisis, thus promoting the reversal of metabolic inhibition (R. Clauss, 2004). In other
words, diaschisis is just one of the ways for the determinant system of the CNS to form.
The determinant system concept was proposed by the Russian neurophysiologist acade-
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mician Kryzhanovsky. This concept is very much unlike the concept of Dominant by
Ukhtomsky. The Dominant suppresses the activity of related structures, unlike the de-
terminant, which activates these by remodelling their activity and imposing its proper
mode of action. The determinant, therefore, is a type of brain structure that is capable
to determine a particular pattern of other parts of the CNS, as well as the overall activity
of the system and the results of such activity. In case the determinant structure is hyper-
active, equally active is the pathological system it produces. The latter spins out of con-
trol and disrupts the integrative activity of the brain. Zolpidem probably suppresses the
activity of PEEG responsible for the determinant activity. PEEG is a neurophysiological
basis of the determinant. Against the backdrop of this concept we offer another approach
to explain arousing Zolpidem effect. At the heart of brain proceedings is “switch on-
switch of” rule. We suppose that patients in VS are in “switch on” mode. But brain oper-
ation is inefficient in consequence of inner hindrances, likewise radio interference make
it impossible listen to the radio. In such circumstances good decision is to switch to an-
other wave. We have reason to believe that method “switch to another wave” may be
promising for VS patients.

REFERENCES

1. Anoxun Il. K. TlpuHIunuaabHble BOMPOCHl 00IIel Teopun (HYHKIMOHAIBHBIX CUCTEM
/T1. K. Anoxus. — M. : Meauuuna, 1971. — C. 61-65.

2. Kpviocanosckuii I'. H. O6ias natodusuonorus HepsHoit cucremsl / I'. H. KpbpkaHoBCKuid.
— M. : Meauuuna, 1997. — C. 351-358.

3. Clinical and imaging evidence of zolpidem effect in hypoxic encephalopathy / C. Brefel-
Courbon, P. Payoux, F. Ory [et al.] // Ann Neurol. — 2007. — Vol. 62, N 1. — P. 102-105.

4. Brain connectivity in disorders of consciousness / M. Boly, M. Massimini, M. I. Garrido [et
al.] // Brain Connect. — 2012. — Vol. 2. — P. 1-10.

5. Extraordinary arousal from semi-comatose state on zolpidem. A case report / R. P. Clauss,
W. M. Guldenpfennig, H. W. Nel [et al.] // S Afr Med J. — 2000. — Vol. 90, N 1. — P. 68-72.

6. Clauss R. P. Arousal from a semicomatose state on zolpidem / R. P. Clauss, C. E. van der
Merwe, H. W. Nel / S Afr Med J. — 2001. — Vol. 91, N 10. — P. 788-789.

7. Clauss R. Drug induced arousal from the permanent vegetative state / R. Clauss,
W. Nel // Neuro Rehabilitation. — 2006. — Vol. 21, N 1. — P. 23-28.

8. Clauss R. P. Effect of zolpidem on brain injury and diaschisis as detected by 99mTc
HMPAO brain SPECT in humans / R. P. Clauss, W. Nel // Arzneimittelforschung. — 2004. —
Vol. 54, N 10. - P. 641.

9. Cohen S. I. Increased arousal in a patient with anoxic brain injury after administration of
zolpidem / S. I. Cohen, T. T. Duong // Am J Phys Med Rehabil. — 2008. — Vol. 87, N 3. — P. 229-
231.

10. Is there anybody in there? Detecting awareness in disorders of consciousness / A. Demert-
zi, A. Vanhaudenhuyse, M. A. Bruno [et al.] // Expert Rev Neurother. — 2008. — Vol. §, N 11. —
P. 1719-1730.

11. Attitudes towards end-of-life issues in disorders of consciousness: a European survey
/ A. Demertzi, D. Ledoux, M. A. Bruno [et al.] // Journal of Neurology. — 2011. — Vol. 6. — P. 1058—
1065.

12. Dang A. Role of Zolpidem in the Management of Insomnia / A. Dang, A. Garg, P. V.
Rataboli // CNS Neurosci Ther. — 2010. — Vol. 17, N 5. — P. 387-397.

13. Activation of epsilon protein kinase C-mediated anti-apoptosis is involved in rapid toler-
ance induced by electroacupuncture pretreatment through cannabinoid receptor type 1 / Q. Wang,
X. Li, Y. Chen [et al.] // Stroke. —2011. — Vol. 42. — P. 389-396.

14. Fingelkurts A. A. Enhancement of GABA-related signalling is associated with increase of
functional connectivity in human cortex / A. A. Fingelkurts, R. Kivisaari / Hum Brain Mapp. —
2004. — Vol. 22, N 1. — P. 27-39.

15. Finger S. The Monakow concept of diaschisis: origins and perspectives / S. Finger, P. J.
Koehler, C. Jagella // Arch Neurol. — 2004. — Vol. 61, N 2. — P. 283-288.

98 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.



16. Giacino J. T. The vegetative and minimally conscious states / J. T. Giacino, R. Malone //
Handb Clin Neurol. — 2008. — Vol. 90. — P. 99-111.

17. Giacino J. The vegetative and minimally conscious states: a comparison of clinical features
and functional outcome / J. Giacino, K. Kalmar // Journal of Head Trauma Rehabilitation. —
1997. - Vol. 12, N 4. — P. 36-51.

18. Laureys S. The changing spectrum of coma / S. Laureys, M. Boly // Nature Reviews Neu-
rology. — 2008. — Vol. 4, N 10. — P. 544-546.

19. Unresponsive wakefulness syndrome: a new name for the vegetative state or apallic synd-
rome / S. Laureys, G. G. Celesia, F. Cohadon [et al.] / BMC Medicine. — 2010. — Vol. 8. — P. 68.

20. Machado C. Brain Death : A reappraisal / C. Machado. — N. Y. : Springer, 2007. — P. 121-
126.

21. Medical aspects of the persistent vegetative state. The Multi-Society Task Force on PVS //
N Engl J Med. — 1994. — Vol. 330. — P. 1572-1579.

22. Awakenings and awareness recovery in disorders of consciousness: is there a role for drugs?
/ F. Pistoia, E. Mura, S. Govoni [et al.] // CNS Drugs. — 2010. — Vol. 24, N 8. — P. 625-638.

23. Silencing the brain may be better than stimulating it. The GABA effect / F. Pistoia,
M. Sara, S. Sacco [et al.] // Curr Pharm Des. — 2014. — Vol. 20, N 26. — P. 4154-4166.

24. GABA receptor deficits predict recovery in patients with disorders of consciousness: A pre-
liminary multimodal [(11) C] Flumazenil PET and fMRI study / P. Qin, X. Wu, N. W. Duncan [et
al.] // Hum Brain Mapp. — 2015. — Vol. 36, N 10. — P. 3867-3877.

25. Zolpidem in a minimally conscious state / R. Singh, C. McDonald, K. Dawson [et al.]
/[ Brain Inj. — 2008. — Vol. 22, N 1. — P. 103-106.

26. Shames J. L. Transient reversal of anoxic brain injury related minimally conscious state
after zolpidem administration: a case report / J. L. Shames, H. Ring // Arch Phys Med Rehabil. —
2008. — Vol. 89, N 2. — P. 386-388.

27. Zolpidem for persistent vegetative state a placebo-controlled trial in pediatrics / N. Sny-
man, J. R. Egan, K. London [et al.] / Neuropediatrics. — 2010. — Vol. 41, N 5. — P. 223-227.

28. Effect of zolpidem in chronic disorders of consciousness: a prospective open-label study
/ M. Thonnard, O. Gosseries, A. Demertzi [et al.] / Funct Neurol. — 2013. — Vol. 28, N 4. —
P. 259-264.

29. Two distinct neuronal networks mediate the awareness of environment and of self /
A. Vanhaudenhuyse, A. Demertzi, M. Schabus [et al.] // Journal of Cognitive Neuroscience. —
2011. - Vol. 23, N 3. — P. 570-578.

30. Yang W. One rare side effect of zolpidem — sleepwalking: a case report / W. Yang, M.
Dollear, S. R. Muthukrishnan // Arch Phys Med Rehabil. — 2005. — Vol. 86, N 6. — P. 1265-1266.

REFERENCES

1. Anokhin P.K. Printsipialnye voprosy obshchei teorii funktsionalnykh system [Fundamental
questions of the general theory of functional systems]. Moscow, Meditsina, 1971: 61-65.

2. Krizanovsky G.N. Obshchaia patophysiologia nervnoi systemy [General pathophysiology of
nervous system]. Moscow, Meditsina, 1997: 351-358.

3. Brefel-Courbon C., Payoux P., Ory F., Sommet A., Slaoui T., Raboyeau G., Lemesle B.,
Puel M., Montastruc J.L., Demonet J.F., Cardebat D. Clinical and imaging evidence of zolpidem
effect in hypoxic encephalopathy. Ann Neurol 2007; 62 (1): 102-105.

4. Boly M., Massimini M., Garrido M.I., Gosseries O. Brain connectivity in disorders of con-
sciousness. Brain Connect 2012; 2: 1-10.

5. Clauss R.P, Guldenpfennig W.M., Nel H.W. Extraordinary arousal from semicomatose state
on zolpidem. A case report. S Afir Med J 2000; 90 (1): 68-72.

6. Clauss R.P., van der Merwe C.E., Nel H.W. Arousal from a semicomatose state on zolpi-
dem S Afr Med J 2001; 91 (10): 788-789.

7. Clauss R., Nel W. Drug induced arousal from the permanent vegetative state. Neuro Reha-
bilitation 2006; 21 (1): 23-28.

8. Clauss R.P., Nel W.H. Effect of zolpidem on brain injury and diaschisis as detected by 9mTc
HMPAO brain SPECT in humans. Arzneimittelforschung 2004; 54 (10): 641.

9. Cohen S.I., Duong T.T. Increased arousal in a patient with anoxic brain injury after admin-
istration of zolpidem. Am J Phys Med Rehabil 2008; 87 (3): 229-231.

Clinical Anesthesiology & Intensive Care, N 1 (7), 2016 99



10. Demertzi A., Vanhaudenhuyse A., Bruno MA, Schnakers C., Boly M., Boveroux P., Maquet
P., Moonen G., Laureys S. Is there anybody in there? Detecting awareness in disorders of con-
sciousness. Expert Rev Neurother 2008; 8 (11): 1719-1730.

11. Demertzi A.D. Ledoux, M.A. Bruno et al. Attitudes towards end-of-life issues in disorders
of con-sciousness: a European survey. Journal of Neurology 2011; 6: 1058-1065.

12. Dang A., Garg A., Rataboli P. V. Role of Zolpidem in the Management of Insomnia.
CNS Neurosci Ther 2010; 17 (5): 387-397.

13. Wang Q., Li X., Chen Y., Wang F., Yang Q., Chen S., Min Y., Li X., Xiong L. Activation
of epsilon protein kinase C-mediated anti-apoptosis is involved in rapid tolerance induced by elec-
troacupuncture pretreatment through cannabinoid receptor type 1. Stroke 2011; 42: 389-396.

14. Fingelkurts A.A., Kivisaari R. Enhancement of GABA-related signalling is associ-ated
with increase of functional connectivity in human cortex. Hum Brain Mapp 2004: 22 (1): 27-39.

15. Finger S., Koehler P.J., Jagella C. The Monakow concept of diaschisis: origins and per-
spectives. Arch Neurol 2004; 61 (2): 283-288.

16. Giacino J.T., Malone R. The vegetative and minimally conscious states. Handb Clin Neu-
rol 2008; 90: 99-111.

17. Giacino J., Kalmar K., The vegetative and minimally conscious states: a comparison of clin-
ical features and functional outcome. Journal of Head Trauma Rehabilitation 1997; 12 (4): 36-51.

18. Laureys S., Boly M. The changing spectrum of coma. Nature Reviews Neurology 2008;
4 (10): 544-546.

19. Laureys S, Celesia G.G., Cohadon F., Steven Gastone G. Celesia, Francois Cohadon, Jan
Lavrijsen, Jose Leon-Carrion, Walter G Sannita, Leon Sazbon, Erich Schmutzhard, Klaus R. von
Wild, Adam Zeman. Unresponsive wakefulness syndrome: a new name for the vegetative state or
apallic syndrome. BMC Medicine 2010; 8: 68.

20. Machado C. Brain Death: A reappraisal. New York: Springer; 2007, p. 121-126.

21. Multi-Society Task Force on PVS (eds.): Medical aspects of the persistent vegetative state.
The multi-society task force on PVS. N Engl J Med 1994; 330: 1572-1579.

22. Pistoia F., Mura E., Govoni S., Fini M., Sarda M. Awakenings and awareness recovery in
disorders of consciousness: is there a role for drugs? CNSS Drugs 2010; 24 (8): 625-638.

23. Pistoia F., Sara M., Sacco S., Franceschini M., Carolei A. Silencing the brain may be bet-
ter than stimulating it. The GABA effect. Curr Pharm Des 2014; 20 (26): 4154-4166.

24. Pengmin Qin; Xuehai Wu; Niall W. Duncan; Weiqi Bao; Weijun Tang; Zhengwei Zhang;
Jin Hu; YiJin; Xing Wu; Liang Gao; Lu Lu; Yihui Guan; Timothy Lane; Zirui Huang; Yelena G.
Bodien; Jo-seph T. Giacino; Ying Mao; Georg Northoff. GABAA receptor deficits predict recov-
ery in patients with disorders of consciousness: A preliminary multimodal [(11) C] Flumazenil
PET and fMRI study. Hum Brain Mapp 2015; 36 (10): 3867-3877.

25. Singh R., McDonald C., Dawson K., Lewis S., Pringle AM., Smith S., Pentland B. Singh
RI., McDonald C., Dawson K., Lewis S., Pringle A.M., Smith S., Pentland B. Zolpidem in a min-
imally conscious state. Brain Inj 2008; 22 (1): 103-106.

26. Shames J.L., Ring H. Transient reversal of anoxic brain injury related minimally conscious
state after zolpidem administration: a case report. Arch Phys Med Rehabil. 2008; 89 (2): 386-388.

27. Snyman N., Egan JR., London K., Howman-Giles R., Gill D., Gillis J., Scheinberg A.
Zolpidem for persistent vegetative state — a placebo-controlled trial in pediatrics. Neuropediat-
rics 2010; 41(5): 223-227.

28. Thonnard M., Gosseries O., Demertzi A., Lugo Z., Vanhaudenhuyse . A., Bruno M. A.,
Chatelle C., Thibaut A., Charland-Verville V., Habbal D., Schnakers C., Laureys S., Effect of
zolpidem in chronic disorders of consciousness: a prospective open-label study. Funct Neurol2013;
28 (4): 259-264.

29. Vanhaudenhuyse A., Demertzi A., Schabus M., Noirhomme Q., Bredart S., Boly M., Two
distinct neuronal networks mediate the awareness of environment and of self. J. Cogn. Neurosci
2011 (23): 570-578.

30. Yang W., Dollear M., Muthukrishnan S.R. One rare side effect of zolpidem — sleepwalk-
ing: a case report. Arch Phys Med Rehabil 2005; 86 (6): 1265-1266.

Submitted 15.02.2016
Reviewer T. Kerz

100 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.



UDC 616-089.5-031.83
B. Tuyakov!: 2, D. Onichimowskil; 2, E. Majzner-Zawadzka?

PERIPHERAL NERVE BLOCKS
FOR KNEE-SURGERY

I Department Anesthesiology and Intensive Care, Clinical Hospital WSS,
Olsztyn, Poland,

2 Department Anesthesiology and Intensive Care, Medical Faculty,
University of Warmia and Mazury,Olsztyn, Poland

YK 616-089.5-031.83

b. Tyskos, /I. OunuumoBcku, E. Maiinnep-3aBajacka

NEPU®EPUYECKHUE HEPBHBIE BJIOKA/bI ITPU XUPYPI'UU KO-
JIJEHHOI'O CYCTABA

enb naHHON pabOThI — AHAIN3 COBPEMEHHBIX METO/I0B MepuepHUeCKUX HEPB-
HeIx O0mokan (ITHB) nmpu xupyprudeckux BMeIIaTelIbCTBaX Ha KOJIEHHOM CYCTaBe.
B craThe mokazaHa AeCATHIICTHSS 9BOJIONMS OT AMUAYPATBHON aHEeCTe3nH 10 OJ10-
KaJl, COXPAHSIOIINX ABUTATEIIbHYI0O aKTUBHOCTh. XUPYPrUUECKUE BMEIIATEIbCTBA
Ha KOJICHHOM CYCTaB€ MOTYT OBITH BBIMIOJIHEHBI IO/ OOIIMM HapKO30M, HEeHpoak-
CHAIIbHON OJI0Kago¥ MM ux KomOmHamuei. HemoctaTku smuaypanbHO aHecTe-
3UH BbI3BAJIM CHUIKEHUE CBOETO JOMHHUPYIOIIETO MOJI0KEHHS B PETHOHAIBHON aHe-
cre3un. Paznuunble [ITHB HUXKHEH KOHEUHOCTH MCIOJIB3YIOTCA IS ONepanui Ha
kosnieHHOM cycraBe. Takxke [THB sBisieTcss oMHUM U3 KITIOUEBBIX JIEMEHTOB MYJIb-
THUMOJATbHOM aHabre3nu. briokama 6e[peHHOro HepBa CUUTACTCS «30JIOTHIM CTaH-
JTapTOM» TIOCTIEOTIEPALINOHHON aHAIBIE3UH TTOCIEe TOTAIHHOTO SHAOIPOTE3NPOBA-
HUS KOJIGHHOTO CycTaBa. B mocnenHee BpeMsi pacTeT MHTEPEC K COXPAHEHUIO MbI-
[IEYHOHN CHIIBI YeTBIPEXTIIABOM MBIIIIIBI ITOCIIe XUPYPTUUECKUX BMEIIaTeIbCTB Ha
KOJICHHOM CyCTaBe, UTO MPUBOJUT K YIYUYIICHUIO Ka4eCTBa peabMINTAlNK Y 3TOM
kateropuu 60JbHBIX. Biiokaga 6eIpeHHOro HepBa MOXKET OBITh XOPOIIUM BapUaH-
ToM miist otux neneid. Jpyrue [THB, npu xoTopeix coxpansiercss MOTOpHAST QYHK-
1uusi, OyayT pacCMOTPEHBI JalIee.

BoiBoa. CoBpeMeHHast MECTHASI aHECTE3UsI UMEET B CBOEM apceHasie pa3iinyHbie
METO/IbI, KOTOPBhIE MOTYT OBITH HCITOJIB30BAHBI B 3aBUCHMOCTU OT MOTPEOHOCTEH
MaIueHTa, XUpypra, aHeCTe3M0JI0Ta U MEAUITUHCKOTO OOCTYKUBAHUS.

KutioueBble ciioBa: XMpyprus KOJIEHHOTO CycTaBa, nepudepudeckre HeBpaibHbIe
Ookaapl, OJ0Kaga OEIPEHHOTO HEpBa.
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B. Tuyakov, D. Onichimowski, E. Majzner-Zawadzka

PERIPHERAL NERVE BLOCKS FOR KNEE-SURGERY

The aim of this article is to conduct an analysis of modern methods of periph-
eral nerve blocks (PNB) in knee-surgery. In this article an evolution from epidural
anesthesia to motor-sparing blocks during last decades will be shown. Knee-sur-
geries can be performed under general anesthesia, neuraxial anesthesia, PNB or
their combination. The drawbacks of epidural anesthesia caused decreasing of its
dominant position in regional anaesthesia. Different PNBs of lower limb are used
for knee-surgeries. They have become a key element of multimodal analgesia. Femo-
ral nerve block is considered to be a gold standard of postoperative analgesia after
total knee-arthroplasty. Recently, the growing interest to preserve quadriceps mus-
cle strength after major-knee surgery was observed. Avoidance of quadriceps weak-
ness enhances rehabilitation. Adductor canal block may be good option for these
objectives. Other motor sparing blocks will be examined further.

Conclusion. Modern regional anaesthesia has got different methods, which can
be used depending on the needs of patient, surgeon, anaesthetist and health service.

Key words: knee-surgery, peripheral nerve blocks, femoral nerve block.
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Introduction

The benefits of RA have been well-known for several decades. Such results had their
pathophysiological background and the justification in the afferent blockade. Advan-
tages of RA stem from a direct positive impact on the functioning of organs and home-
ostasis in the stage of perioperative stress. Afferent neural blockade improves tissue per-
fusion, decreases insulin resistance, attenuates proinflammatory resistance, creates opti-
mal pain relief, increases gut motility, attenuates endocrine stress response, minimalizes
inhibition diaphragmatic activity and increases coronary perfusion (Carli et al., 2011).

Decreasing Role of Epidural Anaesthesia

Rodgers in his meta-analysis showed the impact of regional anaesthesia for reduction
of perioperative mortality and morbidity (Rodgers et al., 2000). Immediately after the
publication of Rodger’s meta-analysis, several critical comments appeared, emphasizing
the inaccuracy regarding the primary above-mentioned outcomes. The reduction of mor-
bidity and mortality by cardiovascular diseases has not been confirmed in majority of
recent studies. They revealed only the effect of reducing the incidence of supraventricu-
lar tachycardia (Svircevic et al., 2011). Adoption of minimally invasive surgical techniques
(Joshi et al., 2013), less optimistic results of contemporary meta-analyses (Liu et al., 2007),
widespread use of prophylactic anticoagulant regimens (Vandermeulen et al. 2010), liti-
gation concerns (Neal et al., 2012) and implementation of fast-track postoperative reha-
bilitation strategies (Carli et al., 2011) were reasons to decrease of neuraxial blockade
using. The comparison of epidural blockade with systemic using of opioids demonstrates
lesser dynamic pain in the epidural group (Rawal, 2012). The drawbacks of epidural an-
algesia involve frequent hypotension, urinary retention and pruritus (Fowler et al., 2008).
Systemic opioids caused more sedation. Moreover, degenerative spinal changes and an-
ticoagulant therapy increases risk of dramatic neurological complications after total knee
arthroplasty because of epidural blockade (Neal et al., 2012). An alternative to epidural
anaesthesia among regional anaesthesia techniques is peripheral nerve block (PNB) of
one or more major nerves (Al.-Haddad et al., 2003).

Diversification of PNB

While discussing the topic of PNB, we must remember to distinguish between surgi-
cal anaesthesia, surgical analgesia and postoperative analgesia. With surgical anaesthe-
sia PNB is the main and single component of anaesthesia. Surgical analgesia with PNB
is connected to the so-called light general anaesthesia. Postoperative analgesia with PNB
is the crucial element of the multimodal analgesia.

Outline of knee innervation

A working knowledge of the appropriate anatomy is necessary for nerve localisation
and successful PNB block. Combining lumbar plexus block with sciatic nerve block may
provide anaesthesia for most lower limb procedures and also for knee-surgeries (Kalum
et al., 2008). Single nerve block can often be used to result in effective and useful postop-
erative analgesia. Innervation of the knee joint is derived from femoral nerve via the
branch to vastus medialis (anterior aspect of the joint capsule); sciatic nerve via genicu-
lar branches of both tibial and common peroneal components (posterior aspect of the
joint capsule and all of the intra-articular structures); and obturator nerve by a branch
from its posterior division. The latter accompanies the femoral artery through adductor
magnus into the popliteal fossa. Cutaneous innervation of the anterior aspect of the knee
is supplied by the femoral nerve. Additionally, cutaneous innervation of lateral aspect is
supplied by the lateral femoral cutaneous nerve (Enneking et al., 2005). The obturator
nerve innervates the skin on the medial aspect of the knee in less than 40% of people and
area of obturator sensor innervation is variable (Enneking et al., 2005).
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Anatomical consideration of adductor canal block

The running of neural branches into adductor canal has been subjected to a few in-
vestigations in the last years. The saphenous nerve is a sensory branch of the femoral
nerve. It innervates the skin over the medial, anteromedial, and posteromedial aspect of
the lower limb from above the knee to the foot. Thus, blockade of the saphenous nerve
produces anaesthesia and analgesia of the anteromedial aspect of the lower leg, ankle,
and foot, but without producing quadriceps muscle weakness. (Horn et al., 2009).

Saphenous nerve block is commonly used with a sciatic nerve block to provide a com-
plete anesthesia and analgesia of the lower leg below knee. Its small size and lack of a
motor component makes it difficult to localize the conventional nerve identification tech-
niques. Hereby, ultrasound guidance increases the success rate of blocking this nerve
(Saranteas, 2011; Minickam et al., 2009). The saphenous nerve is a terminal branch of
the femoral nerve, leaving the femoral canal proximally in the femoral triangle, descend-
ing within the adductor canal, and remaining deep to the sartorius muscle with the femo-
ral artery (Horn et al., 2009). It is initially found lateral to the femoral artery, and then
becomes more medial and superior to the vessel at the distal end of the adductor magnus
muscle. Davis and others demonstrated that 30 ml of dye injected at the adductor canal
can reach the anterior and posterior division of the femoral canal. (Davis et al., 2009)
This injection of pigment into the adductor canal in a cadaver with 15-cm spread both
proximally and distally.

Moreover, there is no boundary between the apex of the femoral triangle and the ad-
ductor canal (Ishiguro et al., 2012). It is believed that local anesthetic can spread easier
to femoral triangle, where run more femoral nerve branches, especially, with high vol-
ume and pressure (J. Chen et al., 2014). Other authors (Cowlishaw et al. 2015) observed
the dye down from apex of femoral triangle to adductor hiatus. This fact explains clini-
cal findings (P. Jaeger et al., 2013) showing successful postoperative analgesia for knee-
surgery with protection of quadriceps force. Number of publications concerning the ACB
(adductor canal block) is trying to clarify the topographic anatomy saphenous nerve in
the femoral triangle and the adductor canal in the context of defining a suitable point of
entry of the needle, end-point of the needle and spreading local anaesthetic. The purpose
is to avoid blocking motor branches of femoral nerve leaving proximal adductor canal
(Bendtsen et al., 2015).

The lateral femoral cutaneous nerve (LFCN), the intermediate cutaneous nerve of the
thigh (IMCNT) and the infrapatellar nerve (IPN) innervate the skin of the knee (Ennek-
ing, 2005.; Egeler, 2012). Additionally, the IPN and the genicular branches of the sciatic,
obturator and femoral nerves contribute to the knee joint innervation. The anatomical
location of these nerves can be identified using ultrasound. The LFCN and IMCNT
traverse the sartorius muscle within the femoral triangle. The IPN runs medially around
or through the sartorius muscle, but is reliably blocked in the subsartorial canal at mid-
thigh level. Selective neural blockade of the IPN could, thus, have the potential for pro-
viding clinically significant supplemental analgesia in this context as the majority of ar-
throscopic surgery involves manipulations within the territory that is supplied by this
nerve (Lundblat et al., 2006). The genicular branches are identified deep to vastus medi-
alis and lateralis at the level of the femoral epicondyles, with the inferior genicular branch
located medial to the tibial plateau. Descending geniculary artery is good sonoanatomi-
cal landmark for injection of local anesthetic when selective sensor block is desirable (Horn
et al., 2009).

Comparison of neuraxial blockade to PNB

During past decades EA was the method of choice for majority of hip and knee sur-
geries. Currently, however, every once we rarely find indications for major knee-surgery
under epidural anesthesia. Revision of knee — prothesis and bilateral knee prosthesis
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stay the exception and is performed with epidural analgesia (Stundner et al., 2012). Neu-
rological complications occur more frequently in cases of patients with EA undergone
TKA (total knee arthroplasty) (Moen et al. 2004). The risk of epidural haematoma is
greater in this group of patients. Comparative meta-analisys EA and peripheral nerve
block (PNB) by major knee-surgery revealed (Fowler et al., 2008) the same postopera-
tive pain-relieve profil, more prone to hypotension and other side effects like urinary re-
tention, delayed ambulation (Capdevila et al., 1999) in the EA group. The authors of
these meta-analisys suggested that EA should not be used in routine clinical practise and
PNB is the method of choice after major knee surgery (Fowler et al., 2008).

Posterior Lumbar Plexus Block with Knee Surgery

At first glance, LPB (lumbar plexus block) or PCB (psoas compartment block) should
be selected from the methods of lower limb PNB in the knee-surgery. LPB can be per-
formed from posterior approach (Aldahish, 2004), anterior approach — 3 in 1 method
and FIB (fascia-iliaca block). Posterior approach LPB is more invasive than anterior ap-
proach (Fowler et al., 2008). Approximately 10% cases of PCB occur epidural spreading
of local anesthetic with not indenting epidural analgesia(Enneking et al., 2005). Renal
haematoma (Simihisa,et al. 1996) and retroperitoneal haematoma (Weller et all. 2003)
were described. Furthermore, by this block like by other deep blocks with perioperative
thromboprophylaxis, caution is mandatory (Narouze et al., 2015) . This block is not rec-
ommended by Working Group PROSPECT like method of choice in TKA (Prospect,
2008) . The same point of view is shared by other authors. The authors of meta-analisys
(Touray et al., 2008) assessed psoas compartment block plus sciatic nerve block for sur-
gical anesthesia and PCB in postoperative analgesia. They concluded that PCB with sci-
atic nerve block is equivalent to general anaesthesia and spinal anesthesia for knee-ar-
throscopy. However there are not strong evidences to use this blocks like alternative for
general anesthesia or neuraxial anesthesia. Additionally, this authors claimed that PCB
in postoperative analgesia for TKA and knee-arthroscopy is comparable with intrave-
nous opioids and with epidural analgesia. On the other hand, there is no difference be-
tween PCB and femoral nerve block with simultaneous better risk — benefit profile for
femoral nerve block. This fact limits use of PCB in intra- and postooperative period by
knee-surgery.

Femoral Nerve Block with Knee Surgery

Femoral nerve block after TKA is effective as the posterior approach LPB and is re-
lated with fewer side-effects. Block can be performed with anatomical landmark Winnie
perivascular approach elicited paresthesia (Enneking, 2005). Paresthesia method was re-
placed by PNS (peripheral neurostimulation) and by ultrasound guidance in last years
(F. V. Salinas, 2016; J. Kessler et al. 2015). Elicitation of quadriceps muscle response
requires specific attention. Sartoris muscle’s response with PNS may be mistakenly inter-
preted as a location close to femoral nerve. Motor branches of femoral block immediate-
ly move away from femoral nerve below inguinal ligament. During identification of fem-
oral nerve the first response is sartorius muscle contraction. In this case this response
should be ignored and needle needs to be inserted some deeply and laterally The role of
PNS has changed after implementation of ultrasound in the RA. Nowadays, PNS is used
like a part of triple monitoring method which includes a combination of ultrasound guid-
ance, PNS and pressure monitoring in order to avoid intrafascicular location tip of nee-
dle and neural injury (J. Neal et al., 2015).

Ultrasound-guide femoral nerve block is performed with high-frequency linear probe
in the short-axis. The nerve is visible like a triangular hyperechoic area which lies 1-2 cm
laterally to the artery under the fascia lata and the fascia iliaca on the anterior aspect of
the iliopsoas muscle (M. Fingerman et al., 2009). Its visualisation sometimes is difficult
and the nerve has a biconvex or oval shape like a hyperechoic structure (D. Ghisi et al.,
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2014). Anatomic variations of the femoral nerve in the inguinal region are rare and in-
clude femoral nerve located immediately adjacent to the posterolateral aspect of the fem-
oral artery or location into iliopsoas muscle (Ki Jinn Chin et al., 2011). Ultrasound guide
femoral nerve block has evolved in optimal and dominant peripheral nerve method, when
compared with nerve stimulation technique, which improves block onset time, block per-
formance time and quality of block (F. V. Salinas, 2016) .

As was mentioned previously, the femoral nerve together with contributions from the
sciatic and obturator nerves at the posterior and medial aspects, respectively, provide
sensory innervation of the knee. They are the three terminal nerves which are targeted by
PNB techniques for major knee surgery (Fowler et al., 2008). PROSPECT Working Group
recommends femoral nerve block for TKA with GA (general anaesthesia) or with spinal
anaesthesia or with spinal local anaesthetic plus morphine (not as a first choice) (Pros-
pect, 2008). It is discussed whether an in-plane or out-of-plane needle-probe with short-
axis is preferable for femoral perineural catheter. The advantage of the in-plane tech-
nique is better needle tip precision through real-time observation of the needle shaft and
tip. Advantages of the out-of-plane approach include, however, a needle orientation more
consistent with the long-axis of the nerve and adjacent muscle/fascia. Orientation of the
needle more in line with the nerve may facilitate catheter insertion in addition to keeping
the catheter close to the nerve. The authors of study (Fredrickson M et al. 2013) did not
find any evidence to support the superiority of either the in-plane or out-of-plane needle-
probe alignment techniques for femoral nerve catheter placement. The results suggest that
for two methods plane needle-probe alignment for femoral catheter placement, anesthet-
ists should use the approach with which they are more familiar and which they frequent-
ly use. Moreover, oblique out-of-plane needle probe with short-axis is recommended for
continuous femoral nerve block (Fredrickson, 2008).

For continuous femoral nerve block after major knee-surgery were proposed differ-
ent methods strategy of infusion. There are three basic regimens to provide continuous
peripheral nerve block analgesia: fixed basal rate, fixed basal rate plus bolus doses, or
boluses only (Boezaart, 2006). The latter two regimens can be defined as patient-control-
led regional analgesia (PCRA) systems. Some authors (Chelly et al., 2010) recommend
initial bolus 6-12 ml ropivacaine 0.2 % with continuous infusion ropivacaine 0.1-0.2 %
— 3-8 ml/h. Other authors (Aguirre et al., 2012) use Ropivacaine 0.2 % or Bupivacaine
0.125% with basal rate 3—6 ml/h, bolus: 2-4 ml and lockout-time 20-30 min.

Addition Sciatic Nerve Block to FNB after TKA

Sciatic nerve block (SNB) adding to femoral nerve block in the setting of TKA has
been discussed for many years. Different effective technique of analgesia to the posterior
knee after TKA were described: proximal sciatic nerve with trans-, infra-, sub-gluteal
and lateral approaches, mid-femoral, distal SNB at the level of the popliteal fossa, iso-
lated tibial nerve block, posterior knee capsular injection between Popliteal Artery and
the Capsule of the posterior Knee-i-PACK technique (Elliot et al., 2015). Some investi-
gators support single-use sciatic nerve block adding to FNB or ACB. While other inves-
tigators have suggested that sciatic nerve block is not clinically important after TKA
suggesting to perform local infiltration analgesia of posterior knee. The jury is still out
and future studies are guaranteed (Abdalah et al., 2014).

ACB in Clinical Practice

Growing amount of studies in the last years is dedicated adductor canal block after
TKA. The ethology of quadriceps weakness is not fully understood. Pain, swelling, re-
flex inhibition after TKA impair quadriceps function. FNB, acting on the motor branch-
es, does not spare motor function. ACB is performed in the centre of middle part of thigh
with ultrasound, preserves muscle strength and probably facilitates early mobilization
(P. Jaeger et al., 2014). ACB does not demonstrate inferiority in morphine consumption
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when was comprised with FNB after TKA (P. Jaeger et al., 2013). Future studies will
probably determine clinical efficacy, proper point of needle insertion, volume of local
anaesthetic, the possibility of using continous block, impact on the early ambulation.

Other Blocks with Knee Surgery

The distal blocks like infrapatellar block after knee arthroscopy were not investigat-
ed in the clinical setting (Lindblat et al., 2006). Other motor-sparing block for postoper-
ative analgesia includes 3 cutaneous branches block: IMCNT, LFCN, IPN plus block of
3-4 main genicular nerves — knee-joint branches of sciatic, common fibular, obturator
and femoral nerves (Egeler et al., 2013). Main locations of those nerves are superomedi-
al, superolateral and inferomedial part of the knee joint.

For surgical anesthesia during knee-surgery can be performed multiple nerve lower
— limb block. The quadriple ultrasound nerve block is dedicated for the knee-arthrosco-
py and includes block of four nerves some caudally to inguinal ligament: femoral nerve,
LFCN, anterior branch of obturator nerve and posterior of branch of obturator nerve.
For anterior crucial ligament reconstruction is needed to add anterior sciatic nerve block
— quantiple block (Borglum, 2011). The time necessary to perform the USG blocks pri-
or to surgery was only 624 minutes. Obviously, performing of this blocks should be to
confronted with various factors.

Conclusion

Regional anesthesia has important role in the knee-surgery and has to be tailored to
the needs the patient, the surgeon, anaesthetists’ experience and operating theatre sched-
ule. Nowadays, modern regional anesthesia has got different methods in its armamen-
tarium. Peripheral nerve block (PNB) in the knee-surgery and its evolution during last
years is good example of the realization of the P. Marhofer’s paradigm: “We should per-
form the block as centrally as necessary and as peripherally as possible” (Borglum, 2011).
Ideal PNB in the knee-surgery should provide fast onset and dense surgical anesthesia,
be simple, cost-effective and free of complications and adverse effects, allow to avoid
general anesthesia if this is in interest of patient, enhance rehabilitation, decrease long of
stay in hospital (Galitzine, 2015). The best method for knee-surgery has not been deter-
mined and future studies are guaranteed.
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OBinei
Anniversaries

BITAEMO 3 IOBUIEEM!

o 85-piuust 3 1HA HAPOZKEHHS
B. B. CyciioBa

IT’siToro 4epBHS 1931 poky HAPO/MBCA BUIATHHUI yUCHMIT y rajysi aHecTe310JI0Tii Ta
IHTEHCHUBHOI Teparlii, 3aCly)KCHUN NTisTd HAYKU Ta TeXHIKH YKpaiHu, npodecop, TOKTOp
MenuuHuX Hayk Banentun BacumboBuu CycioB.

Benpmummanosuuit Banentune BacuiaboBuuy!

[MpwuitmiTe Hami g00Opi Ta muUpi BiTaHHS 3 JIHEM HapoKeHHs Ta 3 BammM uygoBum
85-piunuM 1oBisteemM! Barn skUTTEBUH NIIAX — 1€ TPUKIIA]] JJIsI HACIIAYBAaHHs, B3ipelb
LJIECTIPSIMOBAHOT OCOOMCTOCTI, TAJIAHOBUTOI'O KEPIBHUKA, BUCOKOIIPOdeciitHOro, 106po-
3UUYIMBOTO, BIIMTOBLIAIIBHOTO, TIOASHOTO, OCBIYEHOTO MANCTPa CBOET CIIPABH, SIKUH pO3-
B’s13y€ HAWCKJIa (HIII 3aBAaHHs B yciX cepax cBOEI misuibHOCTI. By jironHa, sika Hau-
xae! Baml BUJATHUN BHECOK Y PO3BUTOK BHILOI MEIUYHOI OCBITH 1 HAYKHU € SICKPABUM
MIPUKIIAJIOM CAMOBIIAHOTO CIIYXIHHSI BUCOKIM METi YKPIIJICHHS MOT'YTHOCTI Ta MPOIIBi-
TaHHs baTpkiBIunay 1 MeIuIuau.

Banentun BacunpoBuy HapoauBces y BosHeceHChbKy MuKo1aiBChbKOi 00J1aCTl, y KO-
My HUHI € TOYECHUM T'POMASTHIHOM. 3 PAaHHBOTO AUTHHCTBA PIC y MEINYHINH aTMOocdepi
ciM’1 CBOTO J1i/1a — 3eMCBKOTO Q)enbz{mepa Muxomnu IMununosuua Cycnosa, sSIKHit cripa-
BUB BEJIMKHWI BIUIMB HA PO3BUTOK OHYKA 1 NPUIICINB HoMy iHTepec 0 MEAULIMHHU.

Y 1951 pO]_ll Banentun BacuiboBuY 3aKiHUMB CEPETHIO IIKOJTY 13 30JI0TOI0 MEAAILIIO
Ta OyB NpUKHATHII Oe3 ICUTIB Ha JiKyBalbHUH QakyinbTeT OechbKOTO MEIUYHOTO iH-
ctutyty iM. M. 1. TTuporosa. Ilicis 3akiHueHHs iHCTUTYTY B 1957 poii oTpuMaB mpu-
3HaueHHs B JloHelnbKy 00i1acTh, y MakiiBky, a B 1958-my OyB nepeBeieHUI 10 KIIIHIKH
(akyiapTeTchkoi Xipyprii, sikoto kepyBaB K. T. OBnaransu. [lig iioro BrummBom BaseH-
TUH BacuiaboBUY 3aXOMUBCS TOJI 1€ MOJIOJ0I0 TPOo(deciel0 — aHEeCTe310JI0TIE0.
V 1965 pori BiH 00iifHSIB 1ocajly acuctenTa kadeapu, a B 1968 polii i KepiBHUIITBOM
npocgecopa K. T. OBHaTaHsIHA 3aXUCTUB KaHJIUJIATCHKY JHCEpTallito Ha TeMy «CydacHa
aHecTe3ist B onepaTuBHii ypoJorii». ¥ 1973 poui B. B. Cyciosa 6yio 3amnporineno y Kuis-
ChKHMI HAyKOBO-JOCIIAHUM IHCTUTYT ypoOJIOTIi Ha Mmocajy 3aBilyBauya BifJiJIeHHS

112 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.



aHecTe310JI0Til Ta iHTeHCHBHOI Tepamii. Y 1974 pom i1 KepiBHUIITBOM Tipoecopa A. 1.
TpeLuHHCLKoro Banentun BacuiiboBUY HANMCaB 1 3aXUCTUB JIOKTOPCHKY nncepTauuo
YV 1981 poui ifomy Oyio MpUCBOEHO BUYEHE 3BaHHs Ipodecopa, a B 1993 porii — mouecHe
3BaHHS 3aCIIy’KEHOTr0 Jigya HAyKH 1 TEXHIKA YKpaiHu.

Hayxkosi intepecu B. B. CycnoBa qocuTh MMPOKi: cepel HUX Ha TepIIoMy MiClli 3Ha-
XOOAThCS (YHKIIOHATBHI 3MIHM HUPOK ITiJT BIUTMBOM HApKO3y U OIepallifHOi TpaBMH,
CTaH TPAHCIUIAHTOBAHOI HUPKH TTCIIS oTepallii, a TAKOXK rocrpa i xpOHqua HUPKOBA He-
JIOCTATHICTb (TepMiHAJIbHA CTa)IIH) ypocericuc, perloHapHa aHecresis (emiaypaibHa i cy0-
aanHomaana) MO€THAHHS per10HapHo1 aHecTesii 13 3aralIbHOI0, BaXKKa 1HTy6au1;1 Tpa-
xei, HU3bKOIMOTOKOBA aHECTEe31sl Ta30BUMH aHECTETUKAMU, ICTOpISI AHeCTe310J10T1i.

Banentun BacunboBuu Hl,Z[TpI/IMyG npO(becmm KOHTAKTH 13 3apy61>1<HHMH BUCHUMHU.
BiH € MOYeCHNM YJIEHOM TOJIBCHKOTO 1 HIMEIIBKOTO TOBAPHCTB aHecTe310J10TiB, 3 1996 mo
2004 pik — akajgeMik €Bporeiicbkol AkageMii anectesionoris. Y 2006 polli HUM OpraHi-
30BaHa nepina €Bporelichbka IKoja anecresioorii B Ykpaiuni. [Tpotsirom 22 pokiB mipo-
(ecop B. B. Cycrios ouostoBas ripo6iiemuy komicito MO3 ta AMH VYkpainu «AHecTe3io-
JIoTisl Ta iHTeHCcUBHA Teparis». Bin € ekcieprom JJAK Ykpainu 3 anecresiosiorii, HayKko-
BUM KOHCYJIbTaHTOM O/1eChKOT0 HAlllOHAIBHOTO MEIMYHOTO YHiBepcuTeTy. BasenTuH Ba-
CHITBOBUY aBTOP MoHaA 250 myomikartiif, 3 HuX 12 MmoHorpadiii i 4 po3aiIiB y HABYAIb-
HuX nociorukax. [Tpodecopom CyclioBUM MiATOTOBICHO 5 MOKTOpIB i 15 KaHIUAaTiB
MEIUYHUX HAYK.

B. B. CyciioB € HayKOBUM KOHCYJIbTAHTOM KadeJpu aHeCTe310JI0Til IHTEHCUBHOI Te-
pamii 3 MCISIUIIOMHOIO TATOTOBKOI0 OeChbKOT0 HAllIOHAIBHOTO MEIUYHOTO YHIBEP-
cUTeTy, Oepe aKTUBHY y4acTh y poOoTi kadeapu, B opraHizaliii Ta npoBeieHHI HAYKOBUX
KoH(bepeHIIiH, iHiIiHoBaHUX Kadeaporo, CTaXyBaHb CIIBPOOITHUKIB Kadeapu 3a KOPIo-
HOM.

HesBaxaroun Ha noBakHuil Bik, Banentun BacuiboBUY MPOIOBKYE aKTUBHO IMpa-
IOBATH B onepauiitniil «Incruryty yposnorii HAMH VYkpainu». BiH € He Tibku BUCO-
KornpodeciiHuM (paxiBIeM 1 BIIOMUM YYSHHUM, a W 4yJOBUM CITIBpPO3MOBHUKOM, JJist Oa-
raThoX — HaJliitHUM pyrom. Moro opranizaTopchKuii TalaHT HEOHOPA30BO MPOSBIISABCS
B MacmTabax nepxasu. B. B. CycroBuM cTBOpeHa CIIpaBKHSI KOMaH/Ia OTHOAYMIIIB, KA
TYPTYETHCSI HABKOJIO CBOTO YuuTels. BaeHTHH BacuiboBud 3aiiMaeThest TpOMaIChKOI0
JisUTbHICTIO. Bymyun mouecHuM rpomaisitHiHOM Bo3HeceHChKa, poOUTh BArOMUI BHECOK
y PO3BHUTOK KYJIbTYpH MicTa.

[TanoBHuit Banentune Bacunbouuy! [ToBcskaeHHA KOITITKA AISUTHHICTH HA BIAIOBI-
JTalbHIN mocafi nmotpedye B Bac HUTKOBUTOI BIIJIAHOCTI CIIpaBi, HATIOJIETJIIMBOCTI, IO~
TOJIAHHS TPYIHOIIIB, BUCOKOTO MpodecioHanizmMy. Bu 3acmyxuimm rmuOoKy IOIIany y
JIIOJICH 3a UecHU Oe3OoTaHHUM TPy, 3a Te, IO AapyeTe iM He TUIBKU CBOi 3HAHHS Ta
JIOCBIJI, @ i TEIJIO CBOET JIyIIIi.

CriBpoOiTHUKM Kadeapu aHecTe310II0Tii, IHNTEHCUBHOI Tepariii 3 MCISIUITOMHOIO i/~
roToBkoi0 O/1eCbKOTO HAllIOHAIBHOTO MEUYHOTO YHIBEPCUTETY PAa30M 13 PEAKOJIETIEI0
)ypHaity «Kiiniuna anecresiosnoris Ta inteHcuBHa Teparis. Clinical anesthesiology and
intensive care» 1 BciMa aHecTe3iooramMu OICIIUHY IUPO BITAIOTh KopHdes 1 3aCHOBHU-
Ka BITYU3HIHOI aHeCTe310J10T1l Ta iIHTeHCUBHOI Teparii 3 1oBineeM! Lllupo d6axaemo Bam,
JIOPOTUH FOBUIApE, MIITHOTO 3/I0POB’sl, ACTS, HEBUYEPITHOI eHeprii, TBOPUOI HACHATH 1
TEPIiHHS, 3A1HCHEHHS YCIX Mpili Ta ClIoAiBaHb, yCmixiB y Bamiii Henerkiid mpari!

0. O. TAPABPIH,

JIOKTOP MeIMYHHX HayK, npodecop,

3aBinyBa4 kadeapu aHecTe3iosorii, iHTeHCHBHOI Tepamii
3 MiCJISITHILIOMHOIO MiIT0TOBKOIO

Onechbkoro HaliOHaALHOTO MEJUYHOIO YHIBEPCUTETY
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ABTOpam
To authors

TMPABWJIA MIATOTOBKU CTATEN JIO ) KYPHAJTY
«KIITHIYHA AHECTE3IOJIOI'TA TA IHTEHCUBHA TEPAIIIS»

1.V xypnani «KiiHiuYHa aHeCTe310JI0Tis Ta IHTEHCUBHA TEpallis» MyOIKyIOThCs TEO-
PETUYHI ¥ OTJISAOBI CTATTI, Ki BiOOPaXAIOTh BAXIIMBI JOCITHEHHS HAYKH, MIJICYyMKU
3aBEPIICHUX OPHUTIHAIBHUX KIIHIYHUX 1 €KCIIEPUMEHTAIBHUX JOCIIKeHb, OCHOBHI pe-
3yJIbTATH JJUCEPTALIHHUX POOIT 3 MEJMIIMHM, & TAKOX MaTepiaIl MEMOPIaIbHOTO XapakK-
Tepy.

2. 1o po3rIsaay IpUMArOThCS TPOOJIEMHI CTATTI 3arajIbHIM 00csaroM 10 10 CTOPIHOK,
oIS — 110 15 CTOPIHOK, OpUTiHAIBHI JOCTIDKEHHS I 1HII BUau ctaTelt — 1o 10 cTo-
PIHOK, KOPOTKI TOBITOMJICHHS] — 110 2—3 CTOPIHOK.

3. He mpuitMaroThcs CTATTI, SIKI BXKe OyIIM HaAPYKOBaHI B IHIINX BUOAHHSX a00 3a-
IIPOTIOHOBAHI 0 ITyOJIiKaIlii KiTbKOM BHIAHHSM BOJHOYAC, a TaKOX poOOTH, SAKi 3a
CBOEIO CYTHICTIO € TIEPEPOOKOI0 ONyOIIKOBAHUX PaHillle CTATeH 1 He MICTATh HOBOTO
HayKOBOTO MaTepially 400 HOBOTO HAYKOBOTO OCMHCIICHHS BXKE BIJIOMOT0O MaTepiaiy.

4. Y KxypHaJl IpYKYIOThCS MaTEepiaiu 3a TAKUMH PyOpPUKaMMU:

1) opuriHaIbHI JOCHTIHKSHHS;

2) mpoOJIeMHr aHeCTe310JI0TIi Ta IHTEHCUBHOI Teparii;

3) KJIHIYHI BUTIAIKY;

4) eKCriepUMEHTaIbHA AHECTE310JIO0TIs;

5) ornsauy;

6) MaTepiaiu 3’13/1iB, KOHTPeCiB, KOH(PEPEHIIiif;

7) mpo6ieMu MEIMYHOT OCBITH, MIITOTOBKH Ta MEPEMiIrOTOBKH KaIPiB;
8) roBijel.

5. CtaTTs HAACUIIAETHCS 10 PEJAKIi y IBOX MPUMIPHUKAX, MIAMUCAHUX yciMa aBTO-
pamu. CBOIMH MiANMKUCAMU aBTOPH TaPaHTYIOTh, 110 CTATTIO HAMMUCAHO 3 TOTPUMAHHAIM
MpaBUJI MATOTOBKY cTaTeil 10 )xypHany «KiliHiuHA aHecTe310JI0Tis Ta IHTEHCHBHA Tepa-
Mis», eKCIIepUMEHTAIbHI Ta KIIHIYHI JOCTIUKEHHS Oy BUKOHAHI BIATIOBIIHO O MiKHA-
POJHMX ETUYHUX HOPM HAYKOBUX JIOCIIIKEHb, a TAKOK HAIAI0Th PeIaKIlii MpaBo Ha 1myo-
JKaIIo CTATTI Y )KypHaI, PO3MILLEeHHs ii Ta MaTepialliB 100 Hel Ha CaiTi KypHAILY 1 B
IHIITUX JDKEperax.

6. CTaTTi BITYM3HSHUX aBTOPIB CyNIPOBOKYIOTHCS HAITPABICHHIM 10 PeJaKIIii, 3aBi-
30BaHUM IIIIMUCOM KEepiBHHKA Ta MEYATKOI YCTAHOBH, JI¢ BUKOHAHO POOOTY, a TAKOXK
€KCIIEPTHUM BHCHOBKOM, 110 JTO3BOJISIE BIIKPUTY MyOJIIKAIIO.

7. SIKIO y cTAaTTI BAKOPUCTAHO MATEPiaiH, SIKI € IHTEIeKTYaIbHOIO BIIACHICTIO KUTHKOX
oprauizarliii, siki paHile He yOJIiKyBaJIuCs, aBTOP Ma€ OJEPKATH JIO3BLI Ha iX my0ITika-
1iF0 KOYKHOI 3 X OpraHi3alliil i HaJIiciaTu HOTo pa3oM 3i CTaTTero.
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8. Tekct IpyKyeThCs yepe3 MIBTOPA IHTEpBajia Ha CTAHAAPTHOMY MAIIUHOIIHCHOMY
apkymi (IIMpUHA TOJIB: JIBOr0, BEPXHBOTO Ta HIXHBOTO 1O 2 CM, MPaBOTO —
1 ecm) mpudrom Times New Roman (Cyr) po3mipoMm 14 myHkTiB. CTOpiHKa TEKCTY IO~
BMHHA MICTUTH He Oubiie 30 psiakis.

9. MoBa crarteii — ykpaiHChbKa JiJIsl BITYM3HSHUX aBTOPIB, pOCiiicbka U aHTIIHChKa
— II7Is1 aBTOPIB 3 IHIIUX KpaiH.

10. Matepian craTTi Mae OyTH BUKJIQ/ICHO 32 TAKOKO CXEMOIO:

1) ingexc YAK;

2) iHimianu Ta npi3BUIle aBTopa (aBTOPIB);

3) Ha3Ba CTATTI;

4) moBHA Ha3Ba yCTaHOBU (YCTaHOB), Jie BUKOHAHO POOOTY, MICTO, KpaiHa;

5) mocraHOBKa MPOOJIEMH y 3araJiIbHOMY BUTJIS/I Ta 11 3B SI30K 13 BaXKJIMBUMU Ha-
YKOBUMHU Ta MPAKTUYHIMHU 3aBJAHHSIMHU;

6) aHai3 OCTAHHIX JOCIIKEHD 1 yOIiKaIliil, B SIKUX 3aII0YaTKOBAHO PO3B’s3aH-
HsI JAaHOI TPOOJIeMH 1 Ha SIK1 CIUPAETHCS ABTOP;

7) BUIUIEHHS HE pO3B’sI3aHUX paHillle YACTHH 3aralibHOT MPOOIeMH, SKHUM ITPUCBSI-
9yEThCS CTATTS;

8) popmyTrOBaHHS METH CTATTI (IOCTAHOBKA 3aB/IAHHS);

9) BUKJIA] OCHOBHOTO MaTepialy HOCIIIKEHHS 3 IOBHUM OOIDYHTYBaHHSIM OTPU-
MaHUX HAYKOBUX PE3YJIbTATIB;

10) BUCHOBKH 3 TAaHOT'O TOCITIKEHHS | EPCIEKTUBH IIOIAJIBIINX PO3POOOK Y IIbOMY
Harpsmi;

11) mitepatypa;

12) nBa pe3tome — pociiicbkoto MoBoto oocsirom 600-800 npykoBanux 3HakiB (0,45
CTOPIHKHM) ¥ aHTJIHCBbKO0 oocsroM g0 1200-1800 npykoBanux 3HakKiB (1 cTopiHKa)
3a Takoro cxemoro: iHmekc YK, iHiliamu Ta mpi3Buiie aBTopa (aBTOpPiB), Ha3Ba CTATTI,
TEKCT pe3roMe, KITFOUOBI clToBa (He OUTBIIE 1T SITH).

11. Pe3toMe Ma€ KOPOTKO MOBTOPIOBATU CTPYKTYPY CTATTi, BKIIIOYAIOUN BCTYII, METY
Ta 3aBIaHHs, METOIIH, Pe3YIbTATH, BUCHOBKH, KIIOUOBI cltoBa. [HiIiamu Ta mpi3BuIIe aB-
TOopa (aBTOPIB) MOAAIOTHCS Yy TPAHCIIITEpAllii, Ha3Ba CTATTI — Y TMepeKyIall Ha aHTJIHCh-
Ky. KitrouoBi ciioBa i iHIII TEpMIHU CTATTI MAIOTh BIIMOBIIATH 3arajIbHOIIPUAHSATAM Me-
JUYHUM TEPMIHAM, HABEJICHUM Y CIIOBHUKaX. He ¢l BUKOPUCTOBYBATH CIICHT 1 CKOPO-
YEHHS, sIK1 He € 3araJJbHOBXHBAHUMH.

12. ¥V crarTsx ciil BAKOPUCTOBYBaTH MiKHapoHy cucteMy onuHuIlp Cl.

13. Pucynku (He OibIie BOX) 1 MIAMKCH 10 HUX BUKOHYIOTh OKpeMo. Ha 3BopoTHO-
My 0011l KOYKHOT'O PUCYHKA ITPOCTUM OJIBIEM CITif] yKa3aTH HOT0o HOMEp 1 Ha3BY CTATTI, a
B pasi HEOOXiTHOCTI TO3HAYUTH BEePX 1 HU3.

14. Tabmuui (He OUIbIIE TPHOX) CIiJ IPYKYBATH Ha OKPEMHUX CTOPIHKAaX, BOHHU I10-
BHMHHI MaTH HyMepallifo Ta Ha3By. Ha moisix pykomnucy HeoOXiTHO BKa3aTH Miclle pO3Mi-
IIEHHSI PUCYHKIB 1 Tabnmuup. [HQopMalis, HaBeneHa B TaOIUIAX 1 HA PUCYHKAX, HE IO-
BMHHA 1yOIII0BATHCS.

15. Crnucoxk JiTepaTypHHX JKEpes MOBUHEH MICTUTH IEpeJliK Mmpailb 3a OCTaHHI
5 POKIB 1 JIMIIE B OKPEMUX BHUITaKaX — OUIbII paHHi mybmikaiii. B opurinansaux pobo-
Tax LUTYIOTh He Oinmbiie 15 mxepen, B ormsagax — a0 30. Ha xoxHy poOOTy B CIIUCKY
JiTepatypu Mae OyTH OCHJIAHHS B TEKCTI pykonucy. JlitepaTypa y CIUCKY PO3MIIILY€ETh-
€51 3T1THO 3 OPSIIKOM MTOCUJIAHb Ha Hel y TeKCTi CTATTi, K HONAI0Th Y KBAAPATHHUX JTYXK-
Kax, abo 3a andasitom. SIKII0 HABOAATHCS POOOTH JIUILE OJHOTO aBTOPA, BOHU PO3Mi-
LIYIOTHCS 32 XPOHOJIOTTYHUM MOPSIAKOM. [0 CIHCKY JTiTepaTypHUX KEPENT He CITijl BKIIIO-
yaTu poOOTH, SIKI e HE HAJPYKOBaHI.
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16. CIIUCOK TIOJIA€ETHCS Y JIBOX MPUMIPHUKAX JIJI KOXKHOTO €K3eMIUISIpa CTATTI, sKi
JIPYKYIOTBCSI OKPEMO OJIMH B ofHOTo. [lepmmii mpuMipHUK 0pOPMIISETHCS BiIITOBIIHO
g0 JAICTY I'OCT 7.1:2006. dpyruii — MOBHICTIO TOBTOPIOE MEPILNIA, ajie IATUHHUIICIO 3a
HWKUCHABEICHIMH CXEMAaMH.

Jns crareii:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129):
49-53. TIpi3Buiiia aBTOPIB Ta HA3Ba KyPHAITY MOJAIOTHCS JATUHUIICIO Y TpaHCIITepallii,
Ha3Ba CTATTI — y MepeKIa/ii Ha aHTIIHCHKY.

st maTepiastiB koHdepeHIiii:

Riabinina A.A., Usol’tseva N.V. Surface Tension and Lyotropic Mesomorphism in
Systems Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie kristally
1 nanomaterialy: sbornik statei VII Mezhdunarodnoi nauchnoi konferentsii (Lyotropic
Liquid Crystals and Nanomaterials: Proceedings of the Seventh International Confer-
ence), [vanovo: Ivanovskii Gos. Univ., 2009, p. 73-75.

[Tpi3BuILa aBTOPIB MOAAIOTHCA Y TPAHCIITepallii, Ha3Ba Mpaui — y Nnepekiai Ha aH-
rniiicbky. ['o10BHE B onucax KoH(pepeHiliii — Ha3Ba KOH(epeHIlii MOBOIO opuriHaiy (1o-
JAETHCS y TPAHCIITEpallii, AKIIO HeMae i aHINIIHChKOI HA3BH), BUALISETHCI KYPCUBOM. Y
Jy’)KKaxX HaBOJMTBLCS MEpeKJIajl Ha3BU HA aHIJINChKY. BuxiaHi naHi (Miciie TpoBeIeHHS
KoH(epeHIlii, Miclle BUIaHHS, PIK, CTOPIHKH) — aHTJIHCHKOIO.

st Mmonorpadiii Ta iHIIUX KHIKOK:

Nenashev M.F. Poslednee pravitel’stvo SSSR [Last government of the USSR]. Mos-
cow, KromPubl., 1993. 221 p.

[pi3Buina aBTOPIB MONAIOTHCS Y TPAHCIITEpAallil, Ha3Ba KHIDKKU — KYPCHBOM y TpaHC-
JiTepalii 3 IepeKJIaJioM Ha aHTJINHChKY y KBaApaTHUX JyXKax. Miclle BUJIaHHS, PIK BU-
JaHHsI, 3arajlbHa KITBKICTh CTOPIHOK — aHTJIMCHKOIO, HA3Ba BHIABHUIITBA — Y TPaHC-
JITeparti.

3ayBaskyeMo: y CITHCKY JIATHHHUIICIO TIOTPIOHO BKa3yBaTH BCIX aBTOPIB JIITEPATyPHOTO
mkepena, Ha ske rmocunaetech (JICTY 'OCT 7.1:2006 meoro He miepembadae). Takox He
cmin y Hbomy 3actocoByBaTu nependadeHux JJCTY 'OCT 7.1:2006 3HakiB po3miacHHS: //
1—. HasBy jpkepena (KypHas, KOHGEpeHIis, KHUTa) 3aBK/IH BUAUIFOTh KYPCHBOM.

JoTpuMaHHS 11X MpaBUIT 3a0€3MeYUTh KOPEKTHE BIJIOOPAXKEHHS IUTOBAHUX JIKEPEIT
y MepeBaXKHIN OUTBIIOCTI pedepaTHBHIX HAYKOMETPUYHUX 0a3 JaHUX.

17. CkOpoUeHHS CIIiB 1 CJIOBOCIIONYYeHb TOoIar0Thes BianoBiiHO g0 JCTY 3582-97 i
I'OCT 7.12-93.

18. JIo craTTi HA OKPEMOMY apKyIlli MOBOIO OPHTIHAIIY i aHTIIUCHKOIO JOIaI0ThCS
BIJTOMOCTI PO aBTOPIB, SIKI MICTATH: BUCHE 3BaHHS, HAYKOBUH CTYITiHB, MMPI3BUIIE, 1M S
Ta 1Mo 0aThKOBI (IIOBHICTIO), Miclle pOOOTH i Mmocaay, sKy 00iiiMae aBTOp, aapecy AJis
JUCTYBaHHs, HOMEpH TenedoHiB, PaKkciB Ta ajipecu eleKTPOHHOT MOIITH.

19. 1o npykoBaHUX MaTepiajiB, BUKOHAHUX 13 BUKOPUCTAHHAM KOMIT FOTEPHHUX TeX-
HOJIOT1H, 0OOB’SI3KOBO JIOAIOTHCS MaTepialld KOMIT FOTEpHOTO Habopy Ta rpadiku Ha
JIUCKETI (JTa3epHOMY JIUCKY).

Texct moxe 0ytu Takux popmartis: Word for Windows, RTF (Reach Text Format).

I'padiunuit maTepian cain nogaBatu B okpemux (aiinax ¢popmartis XLS, TIFF, WMF
a00 CDR. Po3niibpHa 30aTHICTS IITPUXOBHUX OpUTiHAMIB (rpadiku, cxemu) popmatiB TIFF
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IOTBCSI 1 IOBTOPHO HE PO3IIISIAI0THCS.

116 Kuiniuna anecresiosiorisi Ta inTeHcuBHa Tepamisi, Ne 1 (7), 2016 p.
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b) initials and the last name of the author (authors);

¢) title of the article;
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f) analysis of the modern researches and publications in which the given problem
was initiated and which the author is guided by;

g) pointing out the parts of general problem which were not resolved before;
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k) references;
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and abbreviations which are not in general use.
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14. The list is given in duplicate for every copy of the article, which are published
separately one from another. The first copy is designed according to DSTU GOST
7.1:2006. The other one — fully duplicates the first one, but by the Roman alphabet af-
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For articles:
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15. Abbreviations of words and word combinations are given according to DSTU
3582-97 and GOST 7.12-93.

For those who have no access to the complete DSTU text, there are examples of bib-
liographic records registration on the site of the Odessa Medical University. Access by
link: http://odmu.edu.ua/index.php?v=1179.

16. Information about authors, which contains academic status and degree, the last
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on a separate sheet of paper in the language of original and English.

17. The published materials executed with the use of computer technologies, are add-
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The text can be done in the following formats: Word for Windows, RTF (Reach Text
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