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BAHIUTHASA NMEPUOIIEPALIMOHHAS BEHTUJALUA YIYUYIIAET
NCXO U MMO3BOJISIET CHU3UTDH HACTOTY INOCJIEOIEPALIMOHHBIX
JETOYHBIX OCJIOKHEHUI

AxkTtyanabHocTb. [TOKA3aHO, YTO 3alIUTHAS TIEpUOTIEPAIMOHHAS BEHTHIISIINS
YIYYIIAeT UCXOJ M MO3BOJSET CHU3UTh YaCTOTY MOCICONEPALIMOHHBIX JIETOUHBIX
OCJIOKHEHUH.

Ilesb TaHHOTO MCCIIEIOBAHUS — OLICHUTD BIIMSIHUE BEHTHISILINK C HU3KUM ypPOB-
HeM JpixatenbHoro oobvema (VT) mbo oTaenbHO, 1160 B COUETAHUU C YMEPEHHOM
TUIEPKAITHUCH ITPU KPYITHBIX TAaHKPEATOyOI€HAIbHBIX BMEIIATEIbCTBAX.

Marepuansi u Metobl. [1lecTbaecsaT B3pOCIbIX MAIMEHTOB, 3aIUTAHUPOBAHHBIX
Ha BBIOOPOYHYIO TAHKPEATOAYOACHAIBHYIO OTIEPALUIO JITUTEIBHOCTHIO >2 U, ObLIH
BKJIFOUCHBI B ITPOCHEKTUBHOE UCCIIEAOBAHNE OJHOTO LEHTPA U PAHAOMU3HPOBAHBI
Ha TpH rpynmnsl: nonydaroimux Beicokuit VT (10 MI/Kr «umeanbHOW» Macchl Tea
(PBW), rpynnia HVT, n=20), nuzkuit VT (6 mn/xkr PBW, rpynna LVT, n=20) u
Hu3kui VT B coueTaHMM ¢ yMEPEHHOU rurepKamnaueil u anuno3om (6 mia/kr PBW,
PaCO, 45-60 mm pt. c1. B LVT+HC rpymme, n=20). YacToTa mHeBMOKapaHaIh-
HBIX 3200JIEBAHUI 1 OCIIOKHEHHIT ObliIa 3aperucTPUPOBAHA BO BPEMSs OIepaLlUy 1
B IIOCJICOTIEPALIIOHHOM IEPUOIE.

PesyabTaThl u 00cyxaenne. 3naueHus VT owmmn 619 (570-716), 370 (321-403)
u 340 (312-430) ma/kr ans HVT, B LVT u LVT+HC rpynmnax cooTBETCTBEHHO
(p<0,001). ITo cpaBHenuto ¢ rpynnoit HVT, cootnomenue PaO,/FiO, Obl10 yBe-
muenHoe B rpymme LVT — 392 (349-437) nmpotus 321 (289-358) MM pT. CT. yepe3
24 41 nocne onepanuu (p<0,05). Tpynna HVT umena 60jiee BRICOKYIO YaCTOTY pas-
BUTHS aTeNeKTa30B (n=6), HECMOTpPs Ha OoJjiee HU3KYIO PacCIpOCTPAHCHHOCTh Ky-
penus, o cpaBaennio ¢ LVT (n=1) rpynmoit (p=0,017), n moxa3ama 6omee miu-
TeIbHBIN nepuos npedsiBanus B cranuoHape. Ilamuents! rpynnst LVT+HC nme-
11 6oJ1ee HU3KHUE ITOKA3aTelN apTepUaIbHOTO JIAKTaTa U OMKapOoHaTa K KOHILy OIle-
PATHBHOTO BMEIIATEIBCTBA.
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BoiBoabl. [Tpu kKpynmHBIX MaHKPEATOAYOACHAIBHBIX BMEIIATEIHCTBAX TPEBEHTHB-
HOE HCIT0JIb30BaHUE 3aIIUTHOTO JBIXaTeIbHOI0 00beMa YIIyUIlaeT MoCIeonepart-
OHHYI0 OKCUT'€HALIMIO, CHI)KAET YACTOTY aTEJIEKTA30B, a4 TAK)KE COKpALAeT IPOI0JI-
JKUTENBHOCTh TPeObIBaHM B cTanmoHape. CoueTaHne HU3KOTO bIXaTeTbHOTO 00be-
Ma U AOIYCTUMBIX IApaMEeTPOB I'UIEPKAITHUN U TUIIEPKAITHUYECKOT0 allu03a, CHU-
JKAIOLIEr0 KOHLEHTPALUIO JIAKTaTa, HE UMEET HUKAKUX JOIOJHUTEIbHBIX IPEUMY-
IIECTB U TpeOyeT JabHEUIIINX UCCIIEOBAHUI.

KiroueBble c/10Ba: 311U THAS BEHTWISLUA, IOCIEONEPALIMOHHBIE JIETOUHBIE OC-
JIOKHEHUS, aTeJIeKTa3bl, IOIYCTUMAs TUIIEpKAIHUS, IAHKPEaTOLyOJeHaJIbHAS XU-

pyprusi.
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PROTECTIVE VENTILATION IMPROVES GAS EXCHANGE, REDUCES
INCIDENCE OF ATELECTASES AND HOSPITAL LENGTH OF STAY IN
MAJOR PANCREATODUODENAL SURGERY

Background: Protective perioperative ventilation has been shown to improve
outcomes and reduce the incidence of postoperative pulmonary complications (PPC).
The goal of this study was to assess the effects of ventilation with low tidal volume
(Vo) either alone or in a combination with moderate permissive hypercapnia in major
pancreatoduodenal interventions.

Materials and methods: Sixty adult patients scheduled for elective
pancreatoduodenal surgery with duration >2 hrs were enrolled into a prospective
single-center study. All patients were randomized to three groups receiving high V
(10 mL/kg of predicted body weight (PBW), the HVT group, n=20), low V. (6 mL/
kg PBW, the LVT group, n=20), and low V| combined with a moderate hypercapnia
and hypercapnic acidosis (6 mL/kg PBW, PaCO, 45-60 mm Hg, the LVT+HC
group, n=20). Cardiopulmonary parameters and the incidence of complications were
registered during surgery and postoperatively.

Results and Discussion: The values of V were 619 (570-716), 370 (321-403),
and 340 (312-430) mL/kg for the HVT, the LVT and the LVT+HC groups,
respectively (p<0.001). Compared to the HVT group, PaO,/FiO, ratio was increased
in the LVT group: 392 (349-437) vs. 321 (289-358) mm Hg at 24 hrs postperatively
(p<0.05). The HVT group had higher incidence of atelectases (n=6) despite lower
incidence of smoking compared with the LVT (n=1) group (»p=0.017) and
demonstrated longer length of hospital stay. The patients of the LVT+HC group
had lower arterial lactate and bicarbonate excess values by the end of surgery.

Conclusions: In major pancreatoduodenal interventions, preventively protective
tidal volume improves postoperative oxygenation, reduces the incidence of
atelectases, and shortens length of hospital stay. The combination of low tidal volume
and permissive hypercapnia results in hypercapnic acidosis decreasing the lactate
concentration but adding no additional benefits and warrants further investigations.

Key words: protective ventilation, postoperative pulmonary complications,,
atelectasis, permissive hypercapnia, pancreatoduodenal surgery.

Introduction

Postoperative pulmonary complications (PPC) can significantly worsen the outcomes
of major surgery, increasing the resource utilization and length of hospital stay. [1] The
benefits of the protective mechanical ventilation with low tidal volume (V) resulting in
improved outcome have been convincingly proved in patients with acute respiratory dis-
tress syndrome (ARDS) in large clinical studies and meta-analyses. [2, 3] Respiratory
support with protective tidal volume (V) of 6-8 mL/kg to limit volumotrauma as well
as setting of an adequate positive end-expiratory pressure (PEEP) to prevent atelectotrau-
ma can be considered as key measures for prevention and therapy of ARDS. [4] Beyond
the lower V-, the subgroup of protectively ventilated patients with ARDS with permis-
sive hypercapnia might have certain additional benefits. The precise mechanism of this

Clinical Anesthesiology & Intensive Care, N 2 (8), 2016 5



effect is not completely clear and may involve the suppression of inflammation, mitiga-
tion of cell apoptosis, and, finally, counteraction the biotrauma. [5-7]

During the past two decades, we observe a “paradigm shift” of preventive approach
from “tertiary”, targeted on the prevention of the complication and mortality in ARDS,
to “secondary”, aimed in the prevention of development of PPC and ARDS per se. [§] In
patients with initially intact lungs, i. e. those without ARDS, the use of protective peri-
operative ventilation as “secondary” preventive measure can dramatically improve post-
operative outcomes and reduce the risk of PPC. [9] The prevention of PPC including its
most severe form, postoperative ARDS is of utmost interest in major abdominal surgery
when patients have initially intact lungs but are in a risk group postoperative respiratory
adverse events. [10,11]

The important components of protective perioperative ventilation are low Vi and
moderate PEEP targeting low plateau and driving pressures to avoid ventilator-associ-
ated lung injury. [12] However, the independent contributing role of both parameters as
well as their interaction with specific pulmonary characteristics like lung compliance and
non-modifiable risk factors are to be further explored and debated. In addition, the use
of the relatively low tidal volume can be accidentally accompanied by permissive hyper-
capnia that can interact with systemic inflammatory response, biotrauma, and extrapul-
monary organ function. [6, 13]

The major pancreatoduodenal interventions include the extensive and complex resec-
tion of pancreas, liver, as well as biliary and duodenal structures. This branch of elective
surgery may be potentially associated with a high risk of pulmonary and extrapulmo-
nary postoperative complications due to history of smoking, alcohol consumption, high
bleeding potential, hypoalbuminemia, and advanced age. [14-16] We hypothesized that
both the protective ventilation with low V; and combination of low V with moderate
permissive hypercapnia and hypercapnic acidosis can reduce risk of postoperative pul-
monary complications after major pancreatoduodenal surgery. The aim of our study was
to assess the effects of protective ventilation on hemodynamics, gas exchange, incidence
of PPC and extrapulmonary complications, and clinical outcome in this type of surgery.

Methods

The study protocol and informed consent were approved by the Ethical Committee
of the Northern State Medical University, Arkhangelsk, Russian Federation. During the
period 2014-2016 yrs., sixty patients (28 females/32 males, 54 (45-60) yrs.) scheduled for
major pancreatoduodenal and/or hepatobiliary surgery (mostly, resection for pancreato-
biliary cancer and chronic calcific pancreatitis) with expected duration of the interven-
tion exceeding two hours were included into a prospective randomized study. All pa-
tients were visited 12 hrs before the intervention in the surgical ward and signed an in-
formed consent.

Perioperative ventilation

Before anesthesia and start of mechanical ventilation, the patients were randomized
using the envelope method to three groups receiving either high V- (10 mL/kg of predict-
ed body weight (PBW); the HVT group, n=20) or low V (6 mL/kg PBW; the LVT group,
n=20). An additional group combined low V| with moderate permissive hypercapnia (Vy
6 mL/kg PBW and PaCO, 45-60 mm Hg: the LVT+HC group, n=20). In all groups,
PEEP of 4 cm H,O was set (Table 1).

The standard preoxygenation lasting for at least 3 minutes was performed in all the
patients using 80 % oxygen (Datex Ohmeda Avance, GE, Madison, WI, USA). Initial
FiO, was set at 30 % to achieve SpO, at least 95 %. In case of SpO, below 95 %, FiO,
was increased with increment of 5 % to achieve the target SpO, value. In all patients, the
respiratory support was discontinued using standard criteria and spontaneous breathing
trial; the tracheal extubation was performed in the ICU by an independent ICU physi-
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Table 1
Ventilator settings in the studied groups

Group Acronym Settings

High tidal volume | HVT Tidal volume 10 mL/kg PBW.

Initial respiratory rate was set at 12 per min and
tailored to achieve EtCO, 35 mm Hg.

Goal: PaO, 90-150 mm Hg, PaCO, 32-48 mm Hg

Low tidal volume | LVT Tidal volume 6 mL/kg PBW.

Initial respiratory rate was set at 14 per min and
tailored to achieve EtCO, 35 mm Hg.

Goal: PaO, 90-150 mm Hg; PaCO, 32-48 mm Hg
Low tidal volume + | LVT+HC | Tidal volume 6 mL/kg PBW.

permissive Initial respiratory rate was set at 8-10 per min
hypercapnia and tailored to achieve EtCO, 45 mm Hg.

Goal: PaO, 90-150 mm Hg; PaCO, 45-60 mm Hg
Note. PBW — predicted body weight.

cian. The criteria for discontinuation of respiratory support were as follows: the ability
to tolerate 30 minutes of spontaneous breathing trial via the pressure support ventilation
with pressure support level of 6-8 cm H,O, PaO,/Fi0O, > 200 mm Hg, spontaneous minute
volume < 10 L/min and respiratory rate < 30/min (f/V < 65 and V; > 6 mL/kg PBW) as
well as normal body temperature, no obvious bleeding or anemia, hemodynamic stabili-
ty and adequate analgesia.

Anesthesia

Before the interventions, all patients received premedication with sedative (phenazepam
1. 0 mg) and antacid (omeprazol 20 mg). After transfer to the operating room, the cathe-
terization of peripheral vein was performed and sedation with diazepam 5-10 mg intrave-
nously was provided. The radial arterial line and thoracic epidural catheterization (Th,-
Thg) were set in all patients. Combined epidural anesthesia (ropivacain 20 mg and fentanyl
100 mcg) was provided prior the start of surgery. General anesthesia was induced using
propofol (1.5-2.0 mg/kg) and fentanyl (100 mcg); muscular blockade was achieved with
atracurium besilate (0. 6 mg/kg). Thereafter the anesthesia was maintained with sevoflu-
rane 1.5-2.5 vol. % with fresh gas flow of 1 L/min and continuous infusion of fentanyl
(100 mcg/hr) and atracurium (25 mg/hr). Gastric tube and urinary catheter were set after
the induction and intubation of the patients. Mean arterial pressure was maintained >65
mm Hg, if necessary using the titrated infusion of norepinephrine. Continuous infusion of
a balanced crystalloid solution (4-5 mL/kg/hr) was performed intraoperatively.

Perioperative measurements and monitoring

Hemodynamics, gas exchange, and laboratory parameters were registered at the begin-
ning of surgery, at the end of the intervention and during 72 hrs of the postoperative peri-
od. The invasive arterial blood pressure (radial artery), central venous pressure, and SpO,
were monitored continuously (B40 Patient monitor, GE Medical Systems, Freiburg, Ger-
many) Inspiratory and end-expiratory sevoflurane concentration, FiO, and FeO,, and
EtCO, were monitored using integrated monitor of anesthesia machine and Capnostream™
20 monitor (Covidien, USA). Intra- and postoperatively, arterial and venous blood gases,
lactate concentration, bicarbonate excess (BE) and hemoglobin concentration were regis-
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tered. The incidence of the postoperative complications including atelectases (plain chest
X-ray), postoperative ileus, pneumonia, bleeding, and anastomosis leakage, lengths of the
ICU and hospital stay and mortality were analyzed up to the Day 28 after surgery.

Statistics

The data distribution was assessed using Shapiro—Wilk test. The data are presented
as median (25%-75t% percentiles). For data analysis, we used SPSS Statistics software (ver.
17, IBM, USA). Intergroup comparisons was performed using Kruskal-Wallis H-test
followed by pairwise post-hoc Mann—Whitney U-test or x2-test for nominal data when
appropriate. The intragroup differences were explored using Wilcoxon test. A p value
below 0. 05 was regarded as statistically significant.

Results

We did not find any significant baseline differences between the groups except for the
history of smoking that was lower in the HVT group (Table 2). The duration of both
intra — and postoperative respiratory support as well as the overall duration of surgery
were not different between the groups.

The values of V1 and PaCO, at the start and completion of the surgery for the HVT,
the LVT, and the LVT+HC groups are depicted in Figure 1. Compared with the HVT
group, PaO,/FiO, ratio at 24 hrs postoperatively was higher in the LVT group: 333 (301-
381) vs. 382 (349-423) mm Hg (p=0.027), but not in the LVT+HC group (Figure 2).
Notably, the transient improvement of the postoperative oxygenation was achieved re-
gardless the significantly higher incidence of smokers in the LVT group compared with
the HVT group (p=0.025; Table 1).

During surgery, we observed significantly increased Vgand peak pressure in the HVT
group (Figure 1, Table 3). The LVT+HC group had higher PaCO, and EtCO, compared
with other groups. In parallel with development of hypercapnia, arterial pH, BE and
lactate concentration reduced significantly (p<0.03 and <0.02 compared with the HVT
and the LVT groups, respectively, Table 3).

The length of hospital but not the length of ICU stay was significantly longer in
the HVT group compared with the LVT group (Figure 3). The overall mortality at
Day 28 was 5 % (n=1 in the HVT group and n=2 in the LVT+HC group), and the
overall incidence of postoperative complications was 40 % (n=24). We registered high-
er incidence of the postoperative complications, particularly, atelectases (Figure 4)
in the HVT group compared with the LVT group. We found no differences in the
overall incidence of complications and atelectases between the HVT and the LVT+HC
groups.

Discussion

Our study demonstrated transiently improved postoperative oxygenation, reduced
incidence of postoperative pulmonary atelectases, and shortened length of hospital stay
in the patients ventilated with protective tidal volume of 6 mL/kg PBW during major
pancreatoduodenal surgery. The combination of protective V with moderate hypercap-
nia and hypercapnic acidosis did not affect pulmonary function, but could potentially
interplay with perioperative acid-base balance.

The improvement of oxygenation (PaO,/FiO,) was transient and registered at 24 hrs
of the postoperative period only in the LVT, but not LVT+HC group. Moreover, we
showed the decreased incidence of atelectases and tendency to reduced overall incidence
of the postoperative complications in the LVT group that was accompanied by increased
length of the hospital stay in the group ventilated with high V. In compliance with our
results, Severgnini P. et al. have shown that in open abdominal surgery lasting more than
two hours ventilation with relatively high V- of 9 mL/kg and zero PEEP, resulted in com-
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The characteristics of the patients

Table 2

Data HVT LVT LVT+HC P value
Age, yrs 56 (48-61) | 53 (45-63) | S1 (41-58) 0.345
Weight, kg 70 (64-80) | 62 (60-77) | 69 (56-83) 0.539
Predicted Body Weight, kg 64 (56-71) | 59 (53-67) | 66 (52-71) 0.533
Gender (F /M) 8/12 11/9 9/11 0.626
Duration of surgery, min 160 190 225 0.269
(135-250) (138-234) (180-264)
Duration of mechanical 360 370 400 0.961
ventilation, min (270-525) (265-499) (295-473)
Length of ICU stay, hrs 44 (24-85) | 43 (22-68) | 45 (27-76) 0.711
Hospital stay, days 42 (25-51) | 28 (21-38) | 31 (26-41) 0.117
Smoking history, n (%) 6 (30)* 14 (70) 13 (65) 0.025
All complications, n (%) 11 (55) 5(25) 8 (40) 0.131
Atelectases, n (%) 6 (30)* 1(5) 2 (10) 0.047
Mortality, n (%) 1(5) 0(0) 2 (10) 0.315

Note. HVT, high tidal volume group; LVT, low tidal volume group LVT+HC, high tidal volume
group combined with hypercapnia. Data are presented as median (25th—75th percentiles), numbers
or percentage. p values are calculated using Kruskal-Wallis H-test with post hoc Mann—-Whitney
U-test or x2-test when appropriate for nominal data. * p<0.05 between the HVT and LVT groups.
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Fig. 1. The values of tidal volume and arterial partial pressure of CO, in the groups
at the beginning and end of the surgery.
Note. Data are presented as median (25th—75th percentiles). p values are calculated using
Kruskal-Wallis H-test followed by post hoc Mann—Whitney U-test. for the LVT group vs. the
HVT group for tidal volume and the LVT group vs. the LVT+HC group for PaCO, at the start

and end of surgery. * — p<0.001.
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Fig. 4. The incidence of the postopera-
tive complications in the study groups.

Note. Data are presented as stacked num-
bers of the complications. p values are calcu-
lated using x2-test between the HVT and the
LVT groups; * — p=0.02 for the incidence of at-
electases between the HVT and LVT groups and
p=0.13 for incidence of all complications be-
tween the HVT and the LVT groups.

The ability of preventive low Vi to
counteract the potential injurious and pro-
inflammatory effects of inadvertent lung
overdistension related to conventional ven-
tilation is still a matter of debates [18, 19].
Thus, Cai H. ef al. showed by means of
computed tomography that ventilation
with protective V of 6 mL/kg alone with-
out PEEP was not associated with any dif-
ference both in the incidence of atelectases
and in oxygenation compared with the Vy
of 10 mL/kg. [20] In routine practice, low
Vi is associated with the rather unjustified
fair of atelectases, which probably could be
counteracted by an adequate PEEP. Since
our study included the patients with body
mass index within the relatively normal
range of 23.2 (21.3-28. 4) kg/m?, the em-
piric relatively low PEEP of 4 cm H,O
could be considered adequate to reduce the
risk of atelectases. As a result, low V was
accompanied by a significant reduction of
the atelectases incidence compared with the
HVT group that makes this approach at-
tractive for a wider use in clinical practice.

As noted, the PPC have been considered
to be strongly associated with prolonged
hospital stay [21] that was also confirmed
by the presented results. Despite our study
confirms the conclusions of several similar
investigations showing that protective ven-
tilation can improve gas exchange, lung
mechanics and attenuate the risk of PPC
and extrapulmonary adverse events [10, 11,
22], its results could contribute to the pool
of the evidences favoring protective venti-
lation in major pancreatoduodenal surgery
due to relatively homogenous patient pop-
ulation and insights into effects of permis-
sive hypercapnia.

In our study, we induced a moderate de-
gree of hypercapnia in the LVT+HC group
aiming to prevent significant hemodynam-
ic effects, risk of organ dysfunction, and in-
creased consumption of anesthetic drugs.
The patients assigned to this group did not
show any additional improvement in oxy-
genation or reduced incidence of PPC and,
namely, atelectases compared with both the
LVT and the HVT groups. We found that
only minor and transient metabolic effects
in the LVT+HC group are reduced arteri-
al lactate concentration combined with res-
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piratory acidosis and lower bicarbonate excess values. Hypercapnia and acidosis could
interact with inflammation, modulate biotrauma, and attenuate ARDS that mostly ex-
plored so far in isolated lungs and in vivo experimental studies [23-25]. In addition, the
exact values of hypercapnic acidosis and hypercapnia are not settled ranging from 6.90—
7.40 and 40-100 mm Hg, respectively and the distinct mechanism of the protection re-
mains unrevealed. [26, 27] However, beyond the experimental attenuation of the cytokine
release, hypercapnia can exert several deleterious effects via overproduction of nitric ox-
ide, impaired plasma membrane repair, immunosupression, and possible promotion of
the bacterial growth. [6] These effects combined with influence of hypercapnia on cardi-
ovascular and central nervous systems can prevent physician to avoid this maneuver in
patients without ARDS. [28-30] The reduction in lactate concentration observed in our
study can be explained by the metabolic acid-base effect of hypercapnic acidosis rather
than any modification of organ perfusion. Indeed, it is suggested that the decreased lac-
tate concentration during hypercapnia might actually result from the inhibition of phos-
phofructokinase activity, suppressed transport of lactic acid from muscles, and augmented
rate of lactate oxidation. [31-33] Therefore, the effects of hypercapnia associated with
hypercapnic acidosis and low tidal volume on PPC incidence might worth further inves-
tigations to clarify the value of this approach for routine clinical practice.

Limitations

The limitations of our study include the relatively small number of observations. Ap-
plying low tidal volume, we did not consider the specific targets for pulmonary compli-
ance, peak, plateau and driving pressures that can also limit the applicability of the find-
ings. The population of patients is heterogeneous in respect of the type of surgery and
underlying pathology, therefore both cancer- and not cancer-related interventions were
included.

Conclusions

In major elective pancreatoduodenal surgery, preventive reduction of tidal volume to
protective values results in transiently improved postoperative oxygenation, reduced in-
cidence of atelectases, and shortened length of the hospital stay. The combination of low
tidal volume and permissive hypercapnia leads to transient decrease in lactate concen-
tration but does not add any substantial benefits to the outcome and organ function and
warrants further investigations.
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TEPAITEBTUYECKASA I'MIIOTEPMUSA JJIA 3AIUUTBI OPTAHOB B
KPUTNYECKUX CIIYUAAX

B nccnenoBanue ObUTH BKJIIOYEHBI 58 GOJBHBIX ¢ BHYTPUUYEPEITHBIMH [eMaTo-
MamMu (n=44) U KapIUOTEeHHBIM MOKOM (n=14), 4TOOBI OLICHUTH 3PPEKTUBHOCTH
TepamneBTrueckoil runorepmu (TI') B cooTBeTCTBMM ¢ M3MEHEHUSIMH CUCTEMHOMN 1
LepeOpanbHOI FeMOAMHAMUKH, YTO IIPUBOAUT K AUCHYHKLIUU OPIaHOB.

st MOHUTOPHHTA OBIT UCIIOJIB30BAH IINUPOKHIA CIIEKTP METOJ0B U HHCTPYMEH-
TOB. bbutn 0OHapyskeHbl nonoxurenbHbie ahdexTs T, Biusonme Ha nepudepu-
yecKUil 1 Mo3roBoil kpoBoTok. MHunuuposanue TI" npuBeno Kk CHUKEHUIO MOCT-
TUIIOKCUYECKOil 9HIIe(aTI0NaTUH HapAaBHE C yMEHBIICHUEM ITPU3HAKOB TUIonepdy-
3uM BHYTpeHHuX opraHoB. Kpowme Toro, TT oka3zano monoxuTenbHOe BIUSHUE HA
Te4eHHe CUHPOMa IMTOJINOPTraHHol HepocTaTouHocTU. KoadduimeHT cMepTHoCTH
B rpynne TT He3HAYMTETbHO CHU3MIICS IO CPABHEHUIO C KOHTPOJIBHOM I'PYIIION.

MaccuB COOTBETCTBYIOIIUX BOMPOCOB IpeIaraeTcs JUIsl JaJbHENIINX Hccie-
noBanuil. Muuuumposanue nennBasupHoll TI' He MpOTUBOPEUUT APYTUM CTpaTe-
TUSIM Be/IeHHs JaHHbIX OOJIbHBIX. B coueTaHuy ¢ ApyrumMu MeToJaM1 HHTEHCUBHOM
tepanuu TT sBnsiercs 3pheKTHBHBIM pellIeHneM ISt 3aIUThI OPraHOB OT BPEIHO-
ro Bo3zaeicTBus runokcuu. OnHako nanuupoBanue TT, ocoGeHHo y HelpoXupyp-
THYECKUX OOJIbHBIX, TPEOYET PACIIMPEHHOI'0 MOHUTOPUHTIA. TepamneBTudyeckas ru-
MOTEPMUSI — BBICOKOI(D(HEKTUBHAS MO/IENIb B UHTCHCUBHOM Teparuu HeTpaBMaTH-
YeCKUX Cy0apaxHOUIAIbHBIX KPOBOU3IUSHUIA.

KioueBsbie ci10Ba: nepeoxiiaxkieH1e, NHTEHCUBHAS TEPAINNs, BHYTPUMO3I'OBbIE
reMaTOMBI, KapAMOTECHHBIN IIOK.
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THERAPEUTIC HYPOTHERMIA FOR ORGAN PROTECTION IN
CRITICAL CARE

58 patients with intracerebral hematomas (n=44) and cardiogenic shock (n=14)
were included in the study to assess the effectiveness of therapeutic hypothermia
(TH) according to the changes in systemic and cerebral hemodynamics, leading to
organ dysfunction. A wide range of methods and tool were used for monitoring.
Positive effects of TH on the peripheral and cerebral blood flow have been found.
Moreover, the initiation of TH reduced post-hypoxic encephalopathy as well as the
signs of hypoperfusion of splanhnic circulation. TH produced a positive effect on
the course of multiple organ dysfunction syndrome. Mortality rate in the TH group
slightly decreased compared to the control group. An array of relevant issues is
proposed for further sudies. The initiation of non-invasive TH does not interfere
with other management strategies. TH combined with other intensive care modali-
ties appears to be an effective option for protecting organs against the deleterious
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effects of hypoxia. The initiation of TH, particularly in neurosurgical patients, re-
quires advanced monitoring. TH is a high effective modality in intensive care of
nontraumatic subarachnoid hemorrhage.

Key words: hypothermia, critical care, intracerebral hematoma, cardiogenic
shock.

Background

During the last decade hypothermia being a promising method for protecting organs
against the deleterious effects of hypoxia has stepped over the threshold of the research
laboratories and is in daily clinical practice (6; 7). Many studies concluded that
hypothermia is a highly effective modality to prevent intraoperative brain injury with
the further development of post-hypoxic encephalopathy caused by sudden cardiac arrest,
neonatal hypoxic-ischemic encephalopathy, stroke, head and spinal cord trauma. This
beneficial effect was evidenced also for cranial-cerebral hypothermia and therapeutic
hypothermia (TH) (13; 14). Thus, the specific mechanisms of hypothermic protection
remain unclear. It is assumed that TH interrupts or modulates metabolic, molecular and
cellular pathways leading to neuronal death (8). Over the decades the prevention of
multiple organ dysfunction syndrome (MODS) in critically ill patients remains relevant.
Despite all innovations and improvements in organ protection, MODS is associated with
23-25 % mortality rate. Indeed, a new phenotype of MODS has emerged — persistent
MODS (PICS — persistent inflammation, immunosuppression, and catabolism
syndrome), characterized by prolonged stay in intensive care units (ICU), when organ
dysfunction may be controlled, but not treated, and is accompanied by recurrent infections
with mild systemic inflammatory response syndrome (SIRS), lymphopenia, and decreased
lean mass (2; 17). We hypothesized that TH can prevent the development of MODS in
critically ill patients. Therefore, the aim of the present study was to assess the effectiveness
of TH in different groups of intensive care patients.

Material and Methods

A prospective, non-randomized study was approved by the Local Ethics Committees
of the Research Institute for Complex Issues of Cardiovascular Diseases and Kemerovo
Cardiology Dispensary. 58 patients underwent TH using an Arctic Sun 5000 Temperature
Management System (BardMedical, USA) with the conductive pads placed on the chest
and lower extremities of the patient. TH with the target temperature (T °) 34°C was
induced at the time of admission to the ICU. The duration of TH was 52 hours (min 38,
max 64). TH was performed in 44 neurosurgical patients with cerebral aneurysm rupture,
complicated by subarachnoid hemorrhage, cerebral vasospasm (CV), cerebral edema, who
had undergone craniotomy and aneurism clipping. TH was performed in 14 cardiac
patients admitted to the ICU with cardiogenic shock who had undergone percutaneous
coronary intervention (multivessel stenting and / or angioplasty). All cardiac patients were
on intra-aortic balloon pump (IABP) combined with mechanical ventilation and inotropic
support at high doses. The control group consisted of 20 patients (10 neurosurgical
patients and 10 cardiac patients), who were comparable in clinical and anthropometric
data. The exclusion criteria were as follows: standard contraindications for TH (3). In 20
patients (34.5 %) the full scope of monitored parameters was not achieved due to the
absence of the need to place the intracranial pressure (ICP) sensors. Main clinical
laboratory data were measured and analyzed. Jugular venous oxygen saturation (SbvjO2)
was estimated from the lesion site in neurosurgical patients. Parameters of central
hemodynamics were evaluated using a patient monitor Nihon Koheden ISM4113K, Japan
with the calculation of delivery / oxygen consumption (DO, / VO,). Intracranial pressure
was measured using a Spiegelberg brain pressure monitor, Germany). Linear blood flow
velocity (BFV) was measured using a transcranial Doppler monitor “Angiodin Universal”
(BIOSS, Russia). Basal metabolic rate (BMR) was assessed using a monitor “MPR 6-03
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Triton” (Triton, Russia). Regional perfusion was estimated using the resistive index (RI)
in the mesenteric and renal arteries with a scanner «Vivid-7 Dimention», General Electric,
USA). The severity of patients’ illness was assessed using the SOFA score. Serum levels
of biochemical prognostic markers of MODS (S100, intestinal fatty-acid-binding protein
(I-FABP) were measured every 12 hours during TH treatment. Data are presented as
median and 25th and 75th percentiles (Me [25 %, 75 %)]). All statistical analyses were
computed using “Statistica. 6.1.”

Results and Discussion

Neurosurgical patients during TH treatment exhibited hyperdynamic type of
hemodynamic profile due to hyperthermia (T° 37.8 [37.5; 38.6]), whereas in cardiac patients
hyperdynamic type was associated with reperfusion and inotropic support. Initially
elevated CI (7.4 [5.2; 8.6] 1 / min / m2) decreased to subnormal values (-5.5 [3.6; 5.9] I/
min/m2) after 4 hours of TH treatment (reaching moderate hypothermia 35.8 °C). When
the target temperature was achieved, CI reached normal values (3.3 [2.9, 3.9]
1/ min/m?). The dosage of the inotropic support was not changed. Thus, tachysystole,
124 [112; 138] beats \ min decreased to subnormal values — 86 [68; 97] beats/min. Several
studies reported (11; 15) the development of peripheral spasm in hypothermia below
35 °, but in our study initially elevated index of peripheral vascular resistance, 2384 [2019;
2645] dyn-s/(cm>-m?), remained within the normal range and was 1562 [1133; 1728] dyn-s/
(cm5-m2) at the central T° 34.2. Peak systolic velocity in the middle cerebral artery
decreased up to 30 % out of initial value (from 267 [212; 334] cm/sec to 162 [149; 190]
cm/s) leading to decreased Lindegaard index. There were no changes observed during
the rewarming. The above-mentioned tendency is reported by numerous studies (10; 12),
and may be considered as a main mechanism of cerebral protection produced by TH.

Biochemical markers of brain tissue, S100 protein, also demonstrated a tendency to
decrease up to normal values by the first day of TH treatment (Table 1). The obtained
data are consistent with the results of other studies (1; 16; 18).

Changes observed in basal metabolic rate during TH treatment are presented in Table 2.

Minimum values of BMR were achieved by 36 hours after TH treatment and remained
at the same level during rewarming. Few studies reported similar results (6, 13) as BMR
is supposed to be rather volatile parameter, which depends on different factors, and,
primarily, on the adequate and balanced nutrition.

Table 1
Levels of S100 during TH, ng / ml, Me [25%, 75%]
Parameters Baseline 24 hours of TH Rewarming
Reference values 0.5-17 0.5-17 0.5-17

TH group 21.6 [20.4; 28.8] 17.71[7.7; 27.7] 12.9[7.8; 25.6]
Table 2
Basal metabolic rate during TH, kcal, Me [25%, 75%]
Param- Baseli 12 hours of | 24 hours of | 36 hours of R .
eters aseline TH TH TH ewarming

Reference| 1900-2100 1900-2100 1900-2100 | 1900-2100 1900-2100
values
TH 2766 2120 1990 1240 1240
group [1998; 3010] | [1960;2990] | [1240; 1999]| [1017; 1870] | [1010; 1890]
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The rate of posthypoperfusion dysfunction decreased in the TH group. Thus, the rate
of paralytic ileus and pancreatitis was significantly lower in the study group compared
to the control group (40.9 % (18) vs. 80 % (8), respectively). Similarly, the rate of renal
failure was lower in the study group, compared to the control group (11. 4 % (5) vs. 20 %
(2), respectively) according to the RI (Table 3). Regional perfusion was characterized by
an initial moderate increase with the further normalization during TH treatment and
significant impovements in the mesenteric and renal blood flow on days 1-3 after TH
treatment. We also suppose these improvements to be associated with the discontinuation
(or substantial reduction) of inotropic / vasopressor support.

The comparative assessment with the results obtained in other studies could not be
performed, since the resistive index was measured for predicting the development of
MODS using an innovative approach (RF patent, registration number 2585143).

In general, the study group had severe and stable MODS during a 7-day follow-up
period according to the SOFA score, whereas the control group showed some progression
in the MODS course (p<0.05) during a 3-4 day follow-up. This indirectly confirmed our
hypothesis.

The assessment of clinical effectiveness in neurosurgical patients after TH treatment
without sedation reported that the Yunt-Hess and NIHSS scoring decreased (from 3. 8
[3.2;4.1Jupto 2. 1[1.6; 2.9] and from 15. 8 [12.2; 21.6] up to 11. 3[9.1; 15.4], respectively).
The Lindegaard index decreased form critical value up to the acceptable one (from 4. 3
[3.6;4.9]up to 1.9[1. 2, 2. 4]). Taking into account 100 % predicted mortality rate for
all patients, mortality rate for neurosurgical patients was 26.6 % (11) vs. 33.3 % (3) in
the control group. Mortality rate in cardiac patients was 57.1 % (8) vs. 70 % (7) in the
control group. There were no signs of post-hypoxic encephalopathy observed among the
survivors (100 % in the control group). Moreover, there were no critical values of CI (the
development of secondary cardiogenic shock). Nevertheless, several non-fatal
complications developed, namely arrhythmia — 6 (12.2 %); pneumonia — 4 (8.2 %);
rebound hyperthermia — 7 (14.3 %). Similar complications were observed in other studies
(5; 9). There were no cases of local skin damage and bleedings.

However, the present study has several limitations. First, a small number of patients
were recruited to the study because of the randomization requirements. There were some
difficulties to enroll patient into the control group, including ethical reasons.
Unfortunately, it was impossible to assess the impact of basic MODS algorithm for

Table 3
Regional perfusion according to the resistive index, Me [25%, 75%]
Baseline During TH Day 1 Day 3 Norms
Mesentric artery resistive index
TH- 0.7 0.56 0.49 0.49 0.6
[0.67; 0.88] [0.49; 0.59] [0.48; 0.59] [0.46; 0.59]
TH + 0.71 0.58 0.35 0.36 0.6
[0.69; 0.87] [0.50; 0.61] [0.29;0.39] 0.30; 0. 41]
Renal arterial resistive index
TH- 0.8 0.64 0.54 0.58 0.6
[0.79;1.2] [0.60;0.77] [0.27; 0.59] [0.48; 0.67]
TH + 0.8 0.67 0.22 0.39 0.6
[0.67;0.9] [0.65; 0.78] [0.19; 0.39] [0.37;0.49]

Note: TH (-) — patients without TH; TH (+) — patients with TH
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intensive care. The need to assess immunologic indicators and systemic inflammation to
determine their role in the development of MODS.

Therefore, new insights presented in this article open an array of issues that should
be addressed in the future studies. The adequate time period to induce TH treatment as
well as its beneficial duration are still unclear. Optimal methods for objective control
need further investigation (including the termination of TH). One of the issues is related
to the choice of adequate treatment strategy when one of the following parameters —
cerebral perfusion pressure, intracranial pressure or vasospasm — normalizes and others
are not. The role of basal metabolism rate should be studied, since it may be a potential
parameter suitable for monitoring of the effectiveness of TH treatment. The contribution
of TH treatment combined with other methods to reduce intracranial pressure and blood
flow velocity require additional studies (triple-H therapy, nimodipine, hormones,
barbiturates, osmotic diuretics). The problem of hemostasis — anticoagulants or
desagregants? Serial imaging and the need for neurological pause. The need for sedation
and muscle relaxation, i. e. if there is no muscle manifestations, is it necessary to use
sedation and muscle relaxation in these patients? All these issues require multicenter,
randomized trials with full instrumental monitoring. Nevertheless, the results obtained
in the present study allow us to make preliminary conclusions.

Conclusion

The initiation of non-invasive TH does not interfere with other management strategies.
TH combined with other intensive care modalities appears to be an effective option for
protecting organs against the deleterious effects of hypoxia. The initiation of TH,
particularly in neurosurgical patients, requires advanced monitoring. TH is a high effective
modality in intensive care of nontraumatic subarachnoid hemorrhage.
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b. A. Iluarupubii

MN3MEHEHUSA ®YHKIHUOHAJBHOI'O COCTOSAHUS TPOMBOLIU-
TOB Y BOJbHbBIX OCTPBIM ITAHKPEATUTOM

AkTyanbHOcTh. OCTpPBII NAHKPEATUT — 3TO BOCHAJIEHUE ITOIKETyJOUHOM Ke-
Je3bl/IapananKkpeaTHIecKoi kieTyaTky. Kak u kasknoe BocraneHue, OHO CIPOBOXK-
JTaeTCsd U3MEHEHUSMHU reMocTa3a. TpoMOOIMTHI B 3TOM IPOLIECCe UTPAIOT OJIHY M3
BEJLYIIHUX POJICH, TOCKOJIBKY SBJISIOTCS KOMIIOHEHTOM COCYIHMCTO-TPOMOOIIMTAPHOTO
reMocTasa U OOJIBIIMHCTBO Peakiiii HepMEHTHOTO TeMOCTa3a TAKKE MTPOUCXOAUT
Ha CTEHKEe TpoMOoLuTa.

Lleabto 3101 paboTH! OBIIO HCCIEIOBATh AMHAMUKY MOP(}HODYHKINOHAIBHOTO
COCTOSIHMSI TPOMOOIIMTOB y OOJIBHBIX OCTPBIM ITAHKPEATHTOM.

Marepuan u meroabl. O6cnenoBaHo 18 GonbHBIX (8 eHIMH U 10 MyKX4MH),
TOCHUTAIU3UPOBAHHBIX BO JIbBOBCKYIO 00JIaCTHYIO KIMHUUYECKYIO OOIBHHUILY C TU-
AarHO30M «OCTPBIH MaHKpeaTUT cpeaHe crernenu Tsokectu» ¢ 2010 mo 2015 rr. [Tpu-
YHUHON OCTpOro maHkpeatura y 10 manueHToB ObUIM JKeTYHOKAMEHHas OOJIe3Hb U
MHUKPOJIUTHA3, Y 4 OGOJIBHBIX — AJIKOT0JIb, 4 y 4 MAallMeHTOB ObUI TNArHOCTUPOBAH
UAMOTIATUYECKHI TaHKpeaTuT. JIeueHue npoBOAMIIN COTIIACHO OOIICIPUHSTHIM IIPO-
ToKoJIaM. Mcnoap30Baics MUKPOCKOIIMYECKUI METO/I UCCIIeIoBAHUS HOPMBI TPOM-
OOLMTOB, OLICHUBAJINCH €€ U3MEHEHUS IPU CIIOHTAHHOM aKTHBALMU KIIETOK IIOCIIe
UX IOJIyUCHHUS C COCYAUCTOrO pycia. B ocHoBe MeToauku jexut Meto Fromovik
u Milton (1982).

Pe3yabratbl. Y OGOJIBHBIX OCTPBIM IAHKPEATUTOM YK€ Ha 3-M CyTKH Ooje3Hu
OBIJIO OTMEUEHO YMEHbIIEHNEe MHTAKTHBIX TpoMOoruToB (71,4%1,1; p<0,05) u yse-
JIMYEHNE KOJINYEeCTBA aKTUBUPOBAHHBIX (OPM, YTO YKa3bIBAET HA AKTHBAIMIO CO-
CYAUCTO-TPOMOOIIMTAPHOIO 3B€HA T'eMocTas3a yxke B Hauaje 3aboneBanHus. CymMma
aKTUBHBIX GOPM TPOMOOIIMTOB HA TPETHil eHb Gose3Hu coctaBmia 23,8 % (Hop-
Ma 7,9-17,7 %). YBennueHnue MHTaKTHbIX GopM TPOMOOLIUTOB 3a(hMKCUPOBAHO TOJIb-
ko Ha 10-e cyTkn 0oJie3HN y OOJIBHBIX OCTPBIM ITAHKPEATUTOM CPEIHEH CTEeNeHH TS~
xect. CymMMa akTHBHBIX ()OPM TPOMOOIMTOB B 3TOT MEPUOJT OOJIE3HU COCTABHIIA
15,6 %.

BeiBonbl. IIpenocraBnenHble 1aHHbIe 00 N3MeHEHUN (HOPM TPOMOOLIUTOB IIPU
UX CTUMYJISILIMK YKA3bIBAIOT Ha BO3MOYKHOCTh MCIOJIB30BATH 3TH MTOKA3ATEIN IIPH
MATOJIOTMUECKUX COCTOSHUSX, KOTOPBIE CONPOBOKAAIOTCS HapYIIEHHEM reMocTa-
3a. BHyTpucocynucras akruanus TpoMOOIMTOB 0OYCIIOBI€HA MHOIMMHM MPUYH-
HaMU: U3MEHEHUSIMHU COCYIUCTON CTEHKH, TOBPEkKACHUEM TKaHeil u 1p. Bo MHOTHX
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KIIMHUYCCKHUX UCCIICAOBAHUAX OBLIIO IIOKa3aHO, YTO UBMCHCHUEC MOp(bOJ'IOFI/II/I TPpOM-
6OHI/ITOB — HaJIC)KHBIN MapKep OUEHKU PaHHUX (1)33 UX aKTUBAllUU.
KiroueBble ciioBa: IMaHKpPEATUT, reMOCTAas, TpOM6OL[I/ITbI.

UDC 616.37-002-036.11-07:616.155.2-07

B. Ya. Pidhirny

CHANGES OF PLATELET MORPHOLOGY IN PATIENTS WITH ACUTE
PANCREATITIS

Importance. Acute pancreatitis is the inflammation of the pancreas and the
parapancreatic fat tissue. Like any inflammation, it is associated with changes of
hemostasis, where platelets play and important part, as they are a component of
blood clotting, and most enzymatic hemostasis reactions occur on the surface of
platelets.

The purpose of this study was to investigate the changes in platelet morphology
and functional condition in patients with acute pancreatitis.

Material and methods. We have assessed 18 patients (8 female, 10 male) who
had been admitted into Lviv Regional Clinical Hospital because of moderate acute
pancreatitis [5] between 2010 and 2015. In 10 cases acute pancreatitis was caused
by cholelitiasis and microlithiasis, in 4 patients — alcohol, while 4 patients
presented with idiopatic pancreatitis. All patient were treated according to the
generally accepted guidelines [1-3, 6, 7]. We utilize microscopy of platelets and
assess the changes in platelet shape following spontaneous platelet activation after
the drawing of sample. The method is based upon Fromovik et Milton technique
(1982). [4].

Results. Decreased count of intact platelets (71.4+1.1 p<0,05) and increased
count of activated cells was noted on the third day of disease, indicating early
activation of platelet phase of blood clotting. The total fraction of active platelets
on the third day of disease was 23.8 % (N=7.9-17.7 %). Increase of the count of
intact platelets was observed only on the 10th day of the course of moderate acute
pancreatitis. The total fraction of active platelets on that day was 15.6 %.

Conclusions. Our data on the change of shape of platelets following stimulation
indicate that these parameters may be used in conditions associated with impaired
hemostasis. Intravascular activation of platelets is caused by numerous factors,
including changes in vascular wall, tissue damage, etc. Many clinical studies have
shown that morphological changes of platelets are early indicators of platelet
activation.

Key words: pancreatitis, hemostasis, platelets.

FocTpuil maHKpeaTUT — IIe aceNTUYHE/CeNTHYHE 3aMajieHHs MiANUTYHKOBOI 3a71031
Ta MaparnaHKpeaTU4HOI KIITKOBUHU, SIKe, SIK 1 KOXKHMIA 3alalbHHUI MPOILEC, CyMpOBO-
KYETbCA 3MiHAMM TeMocTa3y. Y 1ii CUCTeMi BaXKIIUBY POJIb Bi):[il“paIOTI) TpOM6OLII/ITI/I
OCKIJIbKU BOHH € NIEPLIOIO JIAHKOIO, sIKa pearye Ha TMOPYIICHHS LITICHOCTI CYAMHHOI CTIHKU
(cymuHHO-TpOMOOIIUTApHMH TemocTa3). Crrij BPaxXOBYBaTH 1 Te, 10 OUIBIIICTh peaKifiit
(hepMEHTHOTO reMOCTa3y TeX BlJZ[6yBa€TI>C$I Ha ToBepxHi TpoMOonuTiB. TpomGonmTu Oe-
PYTh y4acTh y HAWOUIBII paHHIX CTAAISIX TPOMOOTUYHOTO MPOLIECY, SKI TSHKKO K BUSIBH-
TH, TaK 1 OI[IHUTH.

Mertoro 1aHOi poOOTH € AOCTIANTH AMHAMIKY MOP(O(YHKIIIOHAIBHOTO CTAHY TPOM-
O6oLUTa IK KOMIIOHEHTA CyIMHHO-TPOMOOLIUTAPHOI JIAHKU FeMOCTa3y Y XBOPUX Ha roCT-
U MTAHKPEATHUT CEPETHBOIT TSHKKOCTI.

Marepiaim Ta MeTOIH AOCTiKEHHS

OJHUM 3 MepIIUX Ta J0CI JOCTATHBO MOUIMPEHUM CIIOCOOOM OLIHKU (PYHKIIIOHATb-
HOTO CTaHy TPOMOOILUTIB € TYpPOIHOMETPUYHUIT METO/, SIKUI Ma€ sIK HU3KY IIepeBar, TaKk
1 yumaso HenoikiB. O1iHKa 3MiH (POPMH KPOB’SIHUX TUTACTUHOK Y KIIIHIYHMX 1 eKCIIepH-
MEHTAJIBHUX TOCTIHKEHHSIX TIPOBOANUTHCS MIKPOCKOIIIYHUMHI MeTOAaMH abo i3 3acTocy-
BaHHSIM CIEIIalIbHUX MpWIaiB. OCTaHHI 0OMEXYIOTh MOXIIUBICTh IIIMPOKOTO BUKOPHUC-
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TaHHSI METOJIUKH Y KJIIHIYHIM nmpakTuii. MIKpOCKOIIYHE K JTOCTIKEHHS 3MiHA (pOopMHU
KPOB’SIHUX IJIACTUHOK I1/1 (ha30KOHTPACTHUM MIKPOCKOIIOM HE MOTpedye armapaTypu, 1o
noporo xomrye. OKpiM ToOro, el MeTof nae Oinblie iHGopMalii Tpo AMHAMIKY npoxe-
Cy, A03BOJIsIE BUSHAYMTH CIiBBIAHOIICHHS Pi3HUX HOPM TPOMOOLMTIB, XapakTep i
KIIBKICTh BIAPOCTKIB, siKi yrBopuiucs. Ha pesynbTaTi TOCTIKEHHS HE BIUIMBAE arpe-
rauisi, gKa 4iTko I1U(epeHLII0EThCS Ta OHOYACHO OLIHIOETHCS KUIbKICHO. Mikpockomiy-
HUH crioci® 103BOJISIE AOCTIHKYBATH 3MiHU (POPMH TPOMOOIIUTIB, 1HIYKOBAHI PI3HUMHU
aroHicramu abo Taki, 10 BUHUKAIOTh CIIOHTAHHO BHACIIJIOK BUTIKAHHS KPOBI 3 BEHH.

Hykxe BaXJIMBUM € Te, 10 MOPQOIIoTis TPOMOOIUTIB MpH HeraitHii ¢ikcamii BeHO3-
HOI KPOBI BiToOpaxae iX GyHKIIIOHAJIBHUI CTaH Y KPOBOTOIIL. Y 30POBOI JIFOJMHU B KPO-
BOTOLI TEX € IIeBHA YACTHHA aKTUBOBAHUX TPOMOOILMTIB, ajie MPU NaTOJIOr] 3MiHA LIbO-
TO MOKa3HWKa OLIBIN YyTJIMBA IIPU OIIHII BHYTPIITHHOCYINHHOI aKTHUBAIIl KPOB’ STHIX
TUTACTMHOK MTOPIBHSHO 3 1HJGKCOM BHYTPINTHHOCYIUHHOI arperaiiii, BMICTOM y 6€3TpOM-
GouuTapHiii Maci B-rpomboraobyiiny Ta dakropa 4 3a JaHUMU IHIYKOBAHOI arperarfi
in vitro. Ilpu maTomnorii, siKa MPU3BOIUTH IO AKTUBALIl TPOMOOLUTAPHOI JJAHKH T€MOC-
Ta3y, y KPOBOTOLII 3pOCTA€ HE TUIBKU KUIBKICTh TPOMOOIUTIB a 1 3MiHEeHOI0 (popMoI0, a 1
MIPOLIEHT BHYTPIIIHBOCYAMHHUX arperatiB. ¥ TaKUX XBOPUX IiIBUIIEHA CXUIBHICTh TPOM-
OOIMTIB O CIOHTAHHOI 3MIiHU (I)opMH y cTabiTi30BaHIl KPOBI.

Mu BukoprcTOBy€EMO MleOCKOHllIHI/II/I METOJT TOCITI/KEHHST (hopMu TpOM60]_lI/IT1B y
LUPKYITIOOYIi KPOBI, & TAKOXK OLIHIOEMO ii 3MiHM NPH CIIOHTAHHII AKTHBALL KIITHH MiCIIst
OTPUMAaHHS KPOBi 3 CyAUHHOTro pycia. B ocHOBI MeToauku j1exuTh Metoa Fromovik i
Milton (1982). OnHovacHO y TOMY X Ipenapati IpoOBOJUMO NMpsSMe BUZHAUCHHS BITHOC-
HOI KUJTBKOCTI TPOMOOIIMTAPHUX arperaTis, sKi € B JIOCHIKYBAaHOMY 3pa3ky [4].

Hawmmu o6crexeno 18 xBopux (8 xiHok i 10 9omoBikiB), ki Hamiium g0 JIbBIBChKOI
00J1acHOT KJIIHIYHOI JIIKAPHI 3 IarHO30M FOCTPOTO MAHKPEATUTY CEPEIHbOI TSHKKOCTI [5]
32010 mo 2015 pp. [TpuunHoIO TOocTporo nankpeatuty y 10 mamieHTiB Oyan )KOBUHOKA-
M’siHa XBOPOOa 1 MIKpOiTia3, y 4 XBOpUX — 3IOBKHUBAHHS aJIKOT0JIeM, a y 4 MAaLli€HTIB
OyJ10 A1arHOCTOBAHO 1A10MATUYHUN MTAaHKpeaTuT. JIikyBaHHS MPOBOMIOCS 3riHO 13 3a-
FaJ‘ILHOHpI/II/IHHTI/IMI/I IPOTOKOJIAMH [1; 2; 3; 6; 7]. ¥ pamMmKkax AOCTIKEHHSI BAKOHAHO 00-
cepBaLliliHe HepaHIOMi30BaHe IIPOCIEKTUBHE KOTOPTHE AOCILIKEHHS ISl yTOUHEHHS CTa-
HY CYIMHHO-TPOMOOIIMTAPHOI JIAHKU IeMOCTa3y Y XBOPHUX Ha TOCTPHUIl MAHKPEATHT Ce-
PEAHBOT TSHKKOCTI.

Pe3yasTaTn nociixkenns Ta ix o0ropopeHHsi

CyTTIO IEPBUHHOTO CYJUHHO-TPOMOOLIUTAPHOI'O TeMOCTa3y € YTBOPEHHS TpoMOy B
CyIWHAX HU3BKOTO TUCKY (MiKpoIupKyisiii). Llei mpoiec BimOyBaeThCsl y TPU CTAIIH:
MICI[eBa BA30KOHCTPUKIIISK (MICIIEBa Jis1 CEPETOHIHY, aapeHaliHy, TpoMmOokcany A2), aj-
resist (HpI/IHI/IHaHHSI) TPOMOOIIMTIB 0 YIIKOJKEHOT'O (OTOJIEHOTO) KoJIareHy SHJIOTEITI0
CYIMH Ta iX arperatis 3 yTBOpeHHsM 0ij10ro TpoMOy. [1pH yIIKomKeHH] eHIOTENI0 TPOM-
OOIMTH KOHTAKTYIOTh 3 Olllkamu cyoeHporenio, phakropom Gon Bimedpanaa, Tpomboc-
MOHAWHOM, (PiOpoHEeKTHHOM TOIIO. KpiM TpoMOiHy, TPOMOOIIUTH aKTUBYIOTH (PaKTOP
arperariii TpoMoonuTiB — aacHo3uHAHpochat (AAD), IKUil BUTIIAETHCS 3 KIITHH ITPH
X YIIKOJIKeHHI. AKTHBAIIII TPOMOOIIUTIB CIPUSIOTh KATEXOJIAMIHM T4 CEPOTOHIH. AJre-
3UBHO-arperaiiiina GyHKIlist TPOMOOIKTIB 3aJIeKUTh Bia TpaHcmopTy B Hux Ca2*, a Ta-
KOX BiJl yYTBOpEHHS 3 MeMOpaHHUX (HocdominiaiB apaxiIOHOBOI KUCIOTH Ta LHUKIIYHUX
MOXIIHUX IpocTarianauHiB. [Ipu 1boMy B TpoMOOIIUTAX YTBOPIOETHCA MOTYKHUI CTH-
MYyJISITOp arperamii i aHriocmazmy TpoMOokcaH A2, a B eHAOTeNialbHUX KIITHHAX —
AHTUATPETaHT 1 BAa30WIaTATOP MPOCTALMKIIH. ITpyu yIIKOKEHH] eHI0TEII0 IIepeBaKae
yTBOpPEHHSI TpoMOokcaHy. Leit qucbanaHc Mik TPOOOKCAHOM 1 MPOCTAIIMKIIIHOM Pi3KO
MTOCHITIOE arperariio.

Vci 18 XBopUX Ha TOCTPHI MAHKPEATHH CEPEAHBOI TSIKKOCTI Oyl 0OCTeKEeHI MPOTH-
roM 1-2 1HIB 3 MOMEHTY BUHUKHEHHS CUMIITOMIB FOCTPOro HmaHKpeatuTy (etam dj). Y
MOJANIBLIOMY TOCIIPKEHHS] AKTUBHOCTI TPOMOOIUTIB MPOBOAMIOCH HA 3-TI0, 5-TY, 7-My
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ta 10-ty noOy nikyBanHs (BianosiaHo etamu — ds, ds d;, dg). ¥ XBOpHX BUABJIEHO 03-
HAKH MEPUITAHKPEATHYHOTO HEKPO3y Ta TUMYACOBOI MOJIOPraHHoi qucdyHKIii (cepiie-
BO-CYy[IMHHOI, peCipaTOpHOi Ta HUPKOBOI). TSIKKICTh MaHKpeaTUTy ouiHtoBamu y (3t1)
6ax 3a mkano Ranson, TSKKICTh CTaHy XBOopuX oliHioBanacs — (15%1) 6axn 3a mka-
noto APACHE 11, tspkkicTs nomopranaol qucyHkiii — (5t 1) 6an 3a mkanoro SOFA.

[NepmmM BUANMUM IIPOSIBOM aKTHBALIl TPOMOOIHTIB € 3MiHa iX popmu. PopMma TpoM-
OomuTIB Ta ii 3MIHU € MPOSBOM (DYHKIIOHAIBHOTO CTAaHY KIITHHH. Y CYIMHHOMY pyCii
3a BIJICYTHOCTI MATOJIOTIUHUX YMHHUKIB OLIBIIICTh IHTAKTHUX TPOMOOIIUTIB MAIOTh Xa-
pakTepHy AMCKOiAHYy (GopMmy 1 HazuBaroThca AuckouuTamu (). IHTakTHUI cTaH TpOM-
OOIUTIB Ma€ MOTEHIIIIHY MOXKJIUBICTD, 32 MTOSIBU B KPOBOTOII AKTUBYIOUHMX CTUMYJIIB, /IO
cnieniuHuX nepeTBopeHb. [1pu 11boMy PO3BUBAIOTHCS MTOCIIIOBHI 3MiHH (POPMH TPOM-
6o1uTa: B GOpMH IHTAKTHOrO TpoMmboIuTa JI 10 aKTUBOBAHUX KIIITUH — JUCKOEXIHO-
uuta (AE) 1 nani no chepouura (C) ado chepoexinonuta (CE).

Ha nosepxui IE 3’sBnsitorbes Binpoctku, y CE He Tinbku popMa KIITHHHU cTa€e OiTbIl
chepuuHOI0, aje i 3pocTae KUIbKICTh BIIPOCTKIB Ha iX moBepxHi; [IE Biipi3HIIOTHCS BijT
J1 HasIBHICTIO TTOOJIMHOKUX 1 KOPOTKUX BIAPOCTKIB, SIKi 3’SIBJISIFOTHCS MPOTSITOM TEPIIOL
CeKYHIM IICNI aKTUBaLii YHACIIIOK TUCKY 3CEpPEAVHM Ha IJIa3MaTHUYHY MeMOpaHy ak-
TUBHUX (DijTaMeHTIB. 3MiHA (DOPMHU CTUMYJIHOBAHUX TPOMOOIIUTIB, B OCHOBHOMY, 3yMOB-
JIeHa JCTIOIMEPHU3ALIEI0 MIKPOTYOYIIPHOTO KUTBIIS Ta (OPMYBAHHSIM ITyUYKiB MIKpOQi-
JTaMeHTIB akTUHY. CKOpOYEHHSI aKTOMIO3WHY 3aBEpIIYE JIAHKY PEaKIliii CKOPOUCHHS Ta
3YMOBITIO€ Jiesike 3MeHIneHHs 00’ emy CE.

YV XBOpHUX Ha FOCTpU MAHKPEATUT BXKE Ha 3-TIO 100y 3aXBOPIOBAHHS CIIOCTEPIrano-
sl JOCTOBIPHO 3HAUYIIE 3MEHIIICHHS KITBbKOCTI iIHTaKTHUX TpoMOotwmTiB (71,41 1,1; p<0,05)
Ta 3pOCTAHHA KUIBKOCTI aKTUBOBAHUX X (hOPM, 1110 BKa3y€ HA aKTUBALIIO CYAUHHO-TPOM-
OomuTapHOi JaHKHM reMOCTa3y BKE Ha IMOYATKY 3aXBOPIOBAHHS HA MAHKPEATUT
(tadm. 1). Cyma akTuBHUX (OopM TpoMOOUUTIB cTaHOBMIA 23,8 % (HopMa — 7,9-17,7 %).

3pocTaHHs IHTAKTHUX (GOPM TPOMOOLUTIB HacTaBajo juie Ha 10-Ty 100y mpoBe-
JIeHHsI IHTEHCUBHOI Tepallii y XBOPUX Ha TOCTPUIA MAHKPEATUT CEPEIHbOI TSHKKOCTI (IUB.
Tabm. 1).

dopma TpomboIUTA Ta 1 3MIHHM € TPOSIBOM (DYHKIIIOHAIBHOTO CTaHy KIITHHH. Jluc-
KOiJTHa (popMa CIOCTEPIra€ThCs MPU IHTAKTHOMY CTaHI TPOMOOIIMTA, TPOTE 1 TAKI TPOM-
OOILIMTU MAIOTh 3[IATHICTH 10 OOMEXEHOI KUTbKOCTI peakiiii. BoHM MOXYTb B3a€EMOMISITH
3 KOJIAT€HOM YIIKOJKEHUX Cy[IWH Ta BKIIOUATUCS B KOHTAKTHY a3y aaresii 1o cyOeH-
JIOTENAIBHUX CTPYKTYP. AKTUBYBaHHs (akTopa XI mij BIUIMBOM KOJIAreHy TeX Big0y-
BaeThCsl HA noBepxHi I, 6e3 3MiHu oro ¢popmu. Takum unHom I, sIKuii HE3AATHUHN 110

Tabnuys 1
®OyHkuioHa bHUIT cTaH TPOMOOLUTIB
Y XBOPHX HA rOCTPHii NAHKPeaTHT cepeJHbOI THKKOCTI, %o
DyHKILIO0- .
HATBHMiE Ertan nocnimkenns
Hopma
CTaH
TpoMOo1IHTa d, d; ds d; dio

pil| 81,5-91,6 |82,4%9,1 | 71,4x1,1* | 79,1+£2,1 | 79,6£6,4 |90,6+2,1%**
OE 5,4-14,2 1 15,2£0,8 | 16,8+0,4* | 15,2£0,2 | 15,3+0,2 [14,8+0,4**
C 0,5-3,0 3,240,7 | 5,2+x0,4* | 4,1£0,3 | 4,1+0,2 3,7£0,2
CE 0-2,6 2,240,5 | 4,7£0,5* | 3,9%£0,3 | 3,0+0,2 | 2,8+0,2%*

Ilpumimra. * — mOCTOBIpHA PI3HUIL 3 HOPMaTBHUM 3Ha4YeHHsM (p<0,05); ** — mocroBipHa
PI3HHULIS 3 TOMIEPEIHIM eTaroM qociimkeHns (p<0,05).
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0e3IocepeIHLOr0 PO3BUTKY arperaitiii, cekperii, pedpakiiii, MOKe MiIaBaTUCS PELET-
TOPHI MeMOpaHHIi akTUBAIlil Ta, BIAMOBIAHO, in Vitro 3MiHeHI (OPMU BUKIIUKAIOTHCS
CcyOCTaHLIsIMH, AJIs AKMX HAa MeMOpaHi TPOMOOUMTIB € crieludiuHi penenTopu, To0To
TpoMOiHOM, KoyareHoM, AJIMD, cepOTOHIHOM Ta IHIIUMH aroHicramu. AKTUByBaTHcs []
MOXe€ IpU BUHUKHEHHI TypOyJIeHTHOI Tedil KpoBi. BBaxaeThbcs, 110 1 B Takiil curyarii
MeMOpaHHa akTUBaLis onocepenkoBana AJlD, skuii BUBLIbHAETHCA 3 epurpouuTa. Lipo-
My TIPOIIECY MPOTHUIIE TPOCTAIIUKIIIH.

3 nosiBoto J1E 30iraeTbcsi pO3BUTOK BUPAKEHOI TeMOCTATHYHOI aKTUBHOCTI TPOMOO-
uutiB: JIE 31aTHI sk 70 BUpakeHOI ajre3ii, Tak i 10 arperaiiii, 1110 3yMOBJIEHO €KCITO3H-
niero y uiit ¢asi Ha mrazmaTuyHiil MeMOpaHni (idpuHOreHoBUx penentopis. [TosiBa
BIJIDOCTKIB TaKOX CIIpUsI€ arperailii, 30UIbIIyI0YN WMOBIPHICTh 3ITKHEHHSI KPOB’STHUX
IUTACTUHOK, 1110 € HEOOXIIHUM I aHoro npouecy. YTBopeHHs [E cynpoBomKyeThes
NIBUJIKOIO (IIPOTSTOM OJHI€T CEKYH/IM) CTUMYJISIIEI0 KATATITUUHUX BIACTUBOCTEH (oc-
¢doimiaiB mIa3MaTUYHOI MeMOpaHH, IO TPU3BOJAUTH J10 TeHepallii pakropa Xa i TpoM-
Oiny. Y monanibiioMy npu yTBopeHHI 3HayHOI KimbkocTi CE arperaiiiina akTUBHICTB
JIeL0 3HWKYEThCA Ta IIOYMHAE PO3BUBATUCS PePPAKTEPHICTh KITUHH, SIKA MAKCHUMAIIb-
Ho BupaxeHna B CE.

BucHoBku

[IpencraBneHi 1aHi Mpo MeXaHi3MH Ta (PYHKIIOHAIIbHE 3HAYEHHS 3MiHU (OPM KPOB’si-
HUX TUTACTUHOK MPH iX CTUMYJISILIT BKa3yIOTh HA MOMJIUBICTh BUKOPUCTAHHS IIMX MMOKA3-
HUKIB IIPU MATOJIOTTYHUX CTAHAX, SIKi CYITPOBOIKYIOTHCS IIOPYIICHHSIMU reMocTasy. BHyT-
PIITHBOCY/IMHHA AKTHBAIliSI TPOMOOIMTIB MPHU MATOJIOTI] 3yMOBJIEHa Oaratbma MpUYH-
HaMH: 3MiHOIO CTiHKH CYIVHH, YIIKO/DKCHHSIM TKaHWH, pyHHYBAHHSIM 200 CTUMYIISIIIEIO
KIIITHH KpOBi. Y 04araThboX KIIHIYHUX JOCTIDKEHHSX OyJIO MOKa3aHo, IO TMEeBHI 3MiHU
MOPQOIIOTii TPOMOOIUTIB € YYTIIMBUM MaPKEPOM OIIHKU paHHIX (a3 ix akTupaiii.
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K. B. Hazapenko?, B. 1. UepHniii!,
I'. A. T'opoauuk?, I. A. AuapoHoBa2

JNHAMIKA IIOKA3ZHUKIB HEPEBPOKAPATAJIBHUX
B3AEMOBIJHOHLIEHDb Y XBOPHUX 3 AITAJITYHUM
CUHAPOMOM HA ®OHI HEMPO®APMAKOTEPAIIIT

! [leparcasua nayxosa ycmarnosa « Hayxoso-npakmuunuii yenmp npo@inaxmuuroi
ma KaiHiunol meouyunuy Jepoicasnozo ynpasinns cnpasamu, Kuis, Yxpaina,

2 JloneyvKkuti HayionaneHuti Mmeouunuil ynisepcumem im. M. I'opvkozo,
Ioneyvka obaacms, Ykpaina

YK 616.831:616.12:615,214,2

K. B. Hazapenko, B. 1. Uepnnii, I'. A. I'opoguux, 1. A. Aunponosa

JUHAMMKA MOKA3ATEJEN LHIEPEEPOKAPIUAJIBHBIX B3AMO-
OTHOIIEHUM ¥ BOJBHBIX C AITAJUIMYECKUM CUHAPOMOM
HA ®OHE HEMTPO®APMAKOTEPATINUN

AxTtyaabHocTb. KiTmHIUeckuit MHTEpec MpeAcTaBiIseT TMHAMHYECKUNH MOHUTO-
PHUHT Ioka3aTeleil BapuabeIbHOCTU CEPAEUHOrO0 PUTMA, CIIEKTPaIbHbIN aHAIHN3
anektposnuedanorpaduun (I31) B kauecTBe 0OBEKTUBHBIX KPUTEPHUEB OLIEHKH TsI-
KECTH COCTOSIHUS ¥ 3(p(HEKTUBHOCTU MPOBOAUMOI HHTEHCHUBHOW TEpAMUK OCTPOi
1epedpaibHON HETOCTATOUHOCTH.

Leas uccaenoBanus. M3yuenue ocodeHHOCTEH LiepeOpoKapInaIbHbIX B3aUMO-
OTHOIIEHNH y OONBHBIX, HAXOISAIINXCS B COCTOSIHUM aNaJUTMYECKOro CHHAPOMA,
B3aMMOCBS3€H CIeKTpaIbHBIX XapakTepucTuk D3I u BapnabenbHOCTU cepAedHO-
ro pUTMa, OLIEHKA (PYHKIIMOHAJBHBIX PEaKIU LEHTPaJIbHON HEPBHOW CHCTEMBI
(HHC) Ha MpOBOAMMYIO TEpATIUIO.

Marepuaibl 1 MeToAbl. [{J151 MPOBEAEHUS NCCIEAOBAHUM MPUMEHSIINCh KOM-
neioTepHble uHdGpossie sHnedanorpadsr NIHON-KOHDEN u HEMPOH-
CITEKTP, maromue BO3MOKHOCTD ITPOBOIUTH CHHXPOHHYIO PETUCTPAIINIO 8§ KaHa-
noB OOI u 1 xanana OKTI Bo 2-M cranaaptHoM oTBeneHHH. OOpaboTKa JaHHBIX
OMOCUTHAJIOB BBIIOJIHSIIACH IIPU TOMOIIU aBTOPCKOTO NMPOTPAMMHOTO KOMIIJIEKCa,
paspaboTaHHOTO B cpefie Tpaduueckoro nporpaMmmupoBanns National Instruments
LabVIEW, npenHa3sHa4eHHOTO Ui NIPOBEICHHS BBICOKOTOUYHBIX JIAOOPATOPHBIX
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nccnenoBannif. CtaTucTuyeckyo oOpaboTKy JAHHBIX MPOBOAMIN MAKETOM IIPH-
KkiIaaHbIx mporpamm MedSTAT.

Pe3yabTaTsl U BbIBOJBI. B pe3ynbraTe NpoBeeHHBIX UCCIEAOBAHUNA YCTaHOB-
JICHa HEeJIOCTATOYHOCTh TOGaMHUHEPIMYECKOH, CEPOTOHMHEPTUYECKON U XOJIMHEP-
rudeckoil HelipomenuaTopusix (p<0,05) cuctem mpu Ype3MepHON aKTUBAIIMH HEi-
pornuaiabHOro koMiuiekca. Xoiauneprudeckas uppurtauust LITHC (aefipomuaus, rim-
ATWINH) U TUTIEpOapoTepamnus BbI3BIBAIOT akTUBANUO (pocT (p<0,05) cekTpab-
HOUW MOIIHOCTH) B quarna3oHax Oera-putMa (p<0,05) u Geta-pur™ma B IoIuana3o-
He OeTa 2 COOTBETCTBEHHO, IIPH 3TOM CHIKAETCS yPOBEHb TeTa-aKTUBHOCTH. [Ipe-
napatsl OEH30AMA3ETTMHOBOTO Psifa BbI3bIBatOT akTuBanuio (p<0,05) B quanasoHe
TeTa-puTMa IpU TEHACHIMAX K peayuupoBanuio (p>0,05) anbda- u 6eTa-akTUBHO-
ctu. 3Haunmoe ymeHnbinenue (p<0,05) ypoBHs ae3oprannzanuu I -naTrepHa ObLI0
3a(UKCUPOBAHO MOCIIE MPOBEICHNUS (PapMaKOIOTMYECKUX IIPOO € MpernapaToM Iiu-
atmuH (p<0,05).

KiroueBsie ciioBa: BapuabeIbHOCT CEPICUHOTO PUTMA, JIEKTPO3HLe(aIorpa-
(usi, anamIMyuecKuii CHHAPOM, LiepedpoKapanaIbHble B3AUMOOTHOIIICHHS.

UDC 616.831:616.12:615,214,2

K. V. Nazarenko, V. I. Cherniy, G. A. Gorodnik, I. A. Andronova

PERFORMANCE INDICATORS OF THE CEREBRO-CARDIAC RELA-
TIONS IN PATIENTS WITH VEGETATIC STATE DURING NEUROPHAR-
MACOTHERAPY

Actuality: minimally conscious state (vegetative state) is one of the outcomes
of a variety of severe brain damage and occurs in 1-14 % of patients with pro-
longed coma. Vegetative state is characterized by gross disorders of the cerebral
cortex of the brain, lack of mental and cognitive activity, while at the same time,
retained the alternation of the sleep cycle, spontaneous breathing, heart and blood
pressure stable. The peculiarity of the clinical manifestations is a grave violation of
mental, cognitive functions with relative preservation of autonomous and autonomic
functions. Of particular clinical interest is the dynamic monitoring of heart rate
variability, spectral analysis of the electroencephalography results as objective cri-
teria for assessing the severity of the condition and effectiveness of the therapy.

Objective: the aim of the study was to investigate the characteristics of cerebro-
cardiac relations in patients vegetatic state, the relationship of the spectral charac-
teristics of EEG and heart rate variability, estimation of central nervous system
functional reactions to treatment.

Materials and methods: to conduct studies used computer digital EEG NTHON-
KOHDEN and NEURON-SPECTRUM, having the ability to produce synchro-
nous recording 8 channel EEG and 1 channel ECG in standard lead. Processing
of biosignals made using copyright software package developed in graphical prog-
amming environment National Instruments LabVIEW, designed for high-precision
laboratory studies. Statistical analysis was performed software package
MedSTAT.

Conclusions and results: as a result of investigations the lack of dopaminergic
and serotonergic neurotransmitter (p=0.05) systems in the excessive activation of
neuroglial complex preparations and neuromedin, gliatilin cause activation (increase
(p=0. 05) the spectral power) in the range of beta rhythm hyperbaric oxygen thera-
py causes activation (p=0.05) beta rhythm in the sub-band Beta 2, it reduces the
level of theta activity, benzodiazepine drugs cause activation (p=0.05) in the range
of theta rhythm in the trends for reduction (p>0.05) alpha and beta activity, a sig-
nificant reduction (p=0.05) level of disorganization EEG patterns were recorded
after pharmacological tests with the drug gliatilin (p=0.05). Established functional
relationship VLF component of HRV and theta EEG activity, which indicates the
close functional relationship of the central contour regulation HRV and dientse-
falon structures and limbic-hippocampal level of non-specific regulation of the cen-
tral nervous system.

Key words: heart rate variability, electroencephalography, appalic syndrome,
cerebro-cardiac relationship.
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Beryn

Konuenuis ¢popmysanus narosiorivaux cucreM (I1C) y ronoBHoMy MO3KY, po3po0-
neHa I'. M. KpmwxkaHnoBcbkuM [3; 4], onucye HeliponaTodizioIoriuHi 3MiHA TTPU TOCTPIii
nepedpanpHiit HemocTtaTHOCTI (I'LIH), 3yMOBITeHIi TiOKCi€r0. Y MOCTTIITOKCHYHOMY ITe-
pioni B ieHTpanbHiil HepBoBiit cuctemi (L{HC) MmoxyTh yTBOproBatucs kinbka [1C, 3mat-
HUX PO3BHBATH CAMOIIATPUMYBAIIbHY AKTUBHICTh 0€3 10JJaTKOBOI cTuMyJisiii. Tak, ¢pop-
MyBaHHSI BToprHHOI [1C BigOyBaeThcs yepe3 HaAMIpHE HAKOMMYEHHS 30y/KYyBATbHUX
HelipomeniaTopiB (rrytamar) [2; 3; 5].

BuBuenHs uepe6p01<apuianbﬂnx B3a€EMOBIJJHOILIEHb METOJaMU CHEKTPAJIbHOTO
KUIBKICHOTO aHaJi3y eneKTpOKapmorpa(bu Ta BapiaOeIbHOCTI CEpLEBOIO putMy (BCP)
JTIO3BOJISIE KOMITJICKCHO OIHUTH (DYHKIIOHAIBHUI CTaH SK LEHTPAIBHOI, TaK 1 epude-
puuHOi HepBOBOI cucTemu. Busnauenns nepedpoxapiaibaoro cunapomy (LIKC) sk ok-
pEMOTO BUMAJIKY LepeOpoBicliepaIbHOI MaTOJIOTIT CBIIYUTH TTPO HEPO3PUBHUI 3B’ 30K 1
B32€MO3aJICKHOCTI MO3KOBOI Ta CUCTEMHOI FeMOAUHAMIKH [7].

Bingomo, 1o B ocHoBI po3BuTky LIKC nexarts ckiaaHi MetabomiuHi Ta pyHKIIIOHATBHI
MTOPYIICHHS, SIKi BUHUKAIOTh ¥ MIOKap/i CIIIOM 3a IiepedpaabHOI0 matoioriero. MyHK-
Iisl CepIlsl PETYITIETHCS IEHTPAMU, PO3TAIIIOBAHUMHU y CTOBOYpPI TOJIOBHOTO MO3KY, 3a
JIOTIOMOTOI0 CUMIIATUYHOI T4 MAPACUMIIATUYHOI IHHEpBAlil. Y pakeHHs IEBHIUX MO3KO-
BIX CTPYKTYP CYMPOBOIKYEThCS MOPYIICHHSM CEPLEBO-CYAMHHOI aBTOHOMHOI perynsmi'i
[8] 3 HaIMIpHOIO CUMIIATUYHOIO aKTUBAINEIO [9], XapakTepHi LIEHTPOTeHHE 30y IKEHHS 1
JUChYHKILIS aBTOHOMHOT HEPBOBOI CHCTEMH.

CpOro/iHi ICHYIOTh KIIIHIKO-€KCHEPUMEHTAIbHI JOCIIKEHHS, 1110 OB SI3yI0Th aK-
THUBHICTH NIeBHUX Jiana3oHiB EET 3 ¢pyHKIIOHYBaHHSAM pi3HUX MemiaTopHux cuctem LITHC
[1; 6]. [ToBinbHI GioeNEKTPUYHI MPOIIECH MO3KY 3 YACTOTO HIKUe 1 11 po3risinaroThes
SIK Pe3yNbTAT AISNTBHOCT] HEMpOrmanbHUX NOMy siiid. ExcriepuMeHTanbHo [6] mokazaHo
B3aEMO3B’S30K CHEKTPAIbHOI MOTyXHOCTI nmeBunx EET-nmianma3oHiB 3 aKTUBHICTIO HEWi-
poMmeniaTopHoi cuctemu. Tak, migBuieHHs: nmotyxHocti EET-ciekTpa 3 yactoToro 6—
7,5 I'm moB’s13aHe 3 aKTUBAIIi€r0 XoJiHeprigHoi cucremMu, EEl-ciekTpa 3 wacToToro 5—
6 I'im — 3 akTHBali€I0 cepoToHiHepriuHoi cucremu, EET-cniekTpa 3 yactoToro 4-5 I'y —
3 aKTUBAIII€I0 aapeHepriunoi cuctemu, EE-criektpa 3 yactororo 11-12 ' — 3 akTuBa-
uiero nodaminepriunoi cucremu, EET-cniekTpa 3 yactoToro 24-25 't — 3 akTUBALi€IO
ceporoninepriunoi cucremu LIHC [1; 6].

15l TaTOreHeTUYHOT O O6rpyHTyBaHH5[ i BITPOBA/DKCHHSI B KJIIHIYHY IIPAKTUKY HOBOL
crparerii 34CTOCYBAHHSI HeronpOTeKToplB 3 yPaxXyBaHHAM iX L[H(bepeHuu/IOBaHoro BILJIH-
BY Ha HEHPOTJIIO Ta HEHPOHH, HerOMedeopHHM OOMIH 1 MO3KOBHIA KpOBOTlK Ta QyH-
KIIIOHAJIBHUX OCOOJIMBOCTEN BEreTATMBHOI HEPBOBOI CUCTEMH Y XBOPHX 3 allaJliuHUM CHH-
JIpoMoM Ha 0a3i Helipoxipypriynoro BigauteHHs iHTeHcuBHOI Teparmii (IT) JOKTMO
cniBpoOiTHuKamu kadeapu anecresionorii, I'T, MHC ®IITO JouHMY Ha ocHOBI KOM-
ITFOTEPHUX TEXHOJOTIN 3 BUKOPUCTAHHAM miarmoctuuHnx koMmiuiekciB Nihon Kohden
Corporation EEG-1200K, HEMPOH-CITEKTP 1 CTBOPCHA EKCIIEPTHA CHCTEMA, IO 103-
BOJISIE B pe)KI/IMl real time TIPOBOUTH KpI/ITepldﬂbHy OIIHKY e(DeKTUBHOCTI METUKAMEH-
TO3HOI KopeKun y xBopux i3 'IIH y auHamili JTikyBaHHsL.

MeTa 1oCTiIKEHHS! — BUSBUTH OCOOIMBOCTI LIepeOpoKapAiabHUX B3a€MOBITHOIIEHD
y XBOPHUX 3 allaJiYHUM CHHAPOMOM, BU3HAYUTH TUIH (QyHKIiOHANbHUX peakuiid LITHC
Ha BBEJCHHS HEMPOTPOIHUX Ipernaparis.

Marepiaim Ta METOIU TOCTiIMKEHHSI

Hocnimkennst npoBoauiocs npotsarom 2011-2013 pp. Ha 6a3i Bigainens [T 3arans-
Horo npodimio Ta I'T Helipoxipypriunoro npodinto kminiku JOKTMO [doneubka.

V nocnipkeHHs OyJiv BKITFOUEHI 5 MAIEHTIB 3 analivHuM cuHapoMomM. [Tpuunnu acu-
cToii: y ABOX JKIHOK BHACIIIOK YCKJIAIHEHUX IIOJIOTIB, Y ABOX XBOPUX — SIK PE3YJIbTAT
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TSDKKOI YeperTHO-MO3KOBOI TPaBMH, B OJTHOTO XBOPOTO — Ha TJIi TOCTPOTO MOPYIICHHS
MO3KOBOTO KPOBOOOITY.

XBOpi 3 amaliYHUM CHHAPOMOM BHACIIIOK TIOCTACUCTOIIYHOTO CUHAPOMY MaJH ce-
penniit Bik (28%2) poxu. TepMiHU HAJXO/IKEHHS BiJi MOMEHTY aCHUCTOJII Ta PO3BUTKY
Mo3Kk0Boi katactpodu 4-10 ni0. TTepeBeneHHst xBopux OyII0 3/iMiCHEHE ITicis cTadlmizarii
BITAJIbHUX IIOKa3HUKIB, FEMOAMHAMIKU. Y BCIX ITALIIEHTIB HA MOMEHT HaIXO)KEHHS PIBEHb
CBIZIOMOCTI 3a IIKallor KoM [rasro oniHroBaBces sik koMa 11, BigzHauanucs crioHTaHHI
PYXH KyBaIbHOI MyCKyJaTypu. Peakiisi 3iHUIb HA CBITIIO KBaBa, 3 BUPAXKEHOIO aMILIi-
TYIOI0, 3IHUII Ha OJHOMY DiBHI. BigcyTHicTh oKkynouedaniyHux, BIKOBUX pedIIeKCiB.
BigzHauanacst purigHicTh M’s131B moTwinii. CamMocCTiitHe TUXaHHS BIICYTHE. Y CIM Iarlie-
HTaM OyJila BUKOHaHa TpaxeoctoMis i nepeBeieHHs Ha [IIBJI kucHEBO-TTOBITPSIHOIO CyMillI-
o pectripatopom Hamilton G-4 B pexxumi SIMV.,

Bukonano xomm’torepHy Tomorpadito (KT) rosoBHOro Mo3ky mpu HaJIXOJKEHHI,
y BCIX MAIIEHTIB BiJ3HAYAIHCS SIBUILIA HAOPSIKY-HAOYXaHHS TOJIOBHOTO MO3KY, HAOLIbIII
BUPAXEHI Y BETTUKUX MiBKYJISX MO3Ky. [1pu BukonanHi KT roinoBHOro Mo3ky B IuHaMiI
Ha 20-25-1y no0y nepedyBanns y I'T Big3zHavyasocs OLIbII YiTKe AUQEPEHIIIFOBAHHS CIpOi
Ta 617101 peYOBUH I'OJIOBHOTO MO3KY, OJHAK IIIJIYHOUKOBI CUCTEMH MO3KY MaJjH TeHJeH-
IIfO IO PO3IITUPEHHS. HpH TTOPIBHSHHI TEPMIHIB ITO3UTUBHOT I[I/IHaMiKI/I Ha KT roixosHo-
O MO3KY y XBOPHX BI3HAUCHA IO3MTHBHA HEBPOJIOTIYHA IMHAMIKA y BHIIIS/I BiTHOB-
JICHHs! pe)IeKCiB 3 Tpaxei, FOPTAHOIIOTKH, BINKOBHX, OKYIOBECTHOYIAPHIX pedreKcin
1 CTAHOBJICHHS CaMOCTIiiHOTO AuxaHHs. [IpoTe Hagani mpu BUKOHAHHI KOHTpolbHUX KT-
JIOCITI/DKEHb Y BCIX IMAIIEHTIB BiI3HAYAIMCS BUPAXeHI aTpOoQiuHi 3MiHU KOPH BEIUKUX
MIBKYJIb y BUTJISI BUPAXKEHOTO PO3IIUPEHHS IITYHOUYKIB MO3KY 1 IMiTOO0JIOHKOBUX ITPO-
CTOPIB, MHOKMHHUX KICTO3HUX YTBOPEHb Y MPOEKLIl KOPU I'OJIOBHOTO MO3KY. Y NaHiit
CTATTI IPECTABIICH] TOCITIPKEHHS] XBOPHX Y CTAIil MEPCUCTYIOUOTO BEreTATHBHOT'O CTa-
Hy 3a kiacugikamiero Jokannerti, [Tnama [10; 11].

['pymy kKOoHTpoONIO YyTBOPWIH 15 300pOBUX TOOPOBOIBLIIB, OOCTEKEHUX COMATHYHO 1
HEBPOJIOTIYHO.

Kpurepii BKIIIOUeHHS B JOCTIJDKEHHS: PO3BUTOK Yy XBOPUX MAHAIIPAKCIi Ta HaHArHO3I].

KpuTtepii BUKTIOUEHHS: YacTa IOJIITOMHA eKCTPACHUCTOJIIS OUTbIe 5 3a XBUIIUHY, AV-
omoxaau I1-II1 cTynens, cuHAPOM CITAaOKOCTI CHHYCOBOI'O BY3IId.

Bcranosnenus ,uiarHosy IPYHTYBAJIOCS HA TAKUX KJIHIUHUX KPUTEPIsIX: Bi,ucyTHiCTb
Mi3HABAIBHUX PEAKLIH, YCBILOMIICHHS ceOe 1 31aTHOCT B3A€MOIATH 3 HABKOJIMILIHIM Ce-
PelIOBHIIEM, BIACYTHICTS (ikcallii OIS, HEMAE CTEKCHHSI, HAABHICTh 6e3/1a THOTO uep-
I'yBaHHS HECHaHHA 1 CHY, PO3BUTOK CTIHKOI mosu neuepe6pau1l Ta JeKopTHKaLlii,
BIJICYTHICTB ITUTECITPSIMOBAHUX 3YCHITh JTO BIITBOPCHHS MOBEAIHKOBUX PEaKIIiid HAa 30POBI,
CIIyXOBI, TAKTHJIbHI 1 O0JILOBI CTUMYJTH, PO3TJIBMYBAHHS IPUMITHBHIX MOTOPHUX PYXiB
(>kyBaHHS, CMOKTAHHSI, XallaHHS ), BI/ICYyTHICTh MOBJICHHS 1 O3HAK ii pO3yMiHHS, BUpaKEH1
Tpo(iuHi MOPyIIeHHs, 30€PEKEHICTh aBTOHOMHUX TIMOTAJaMIiuHUX 1 CTOBOYPOBUX
(byHKI1Ii# (cepiieBa AisUTbHICTD, apTepiaJiIbHU THCK). OKpeMe 3HAYSHHSI MalOTh MTOPYIIEHHS
LEHTPATILHOI PETrYJISIii TuXaHHs 3 (GOPMYBaHHSIM MAIIMHOMOIOHOT (popMU Ta po3Ta KOB-
TaHHJ, IO Tepedirae i3 3aKyMOPEHHSIM TUXATBHUX IIISXIB, po3an GyHKIINA cPIHKTEPIB,
pi3Ha cTyIiHb 30epeskeHHs peIeKCIB 3 YePEITHOMO3KOBHX 1 CITIHAJIbHUX HEPBIB.

VciM XBOpUM TIPH HAJIXO/KEHHI J0 CTAllioHapy OyB BUKOHAHUI MOBHMI KOMILIEKC
KITIHIKO-Ta00paTOPHUX JOCTIKEHb, Y TOMY YMCII HEWpOBi3yali3aliiiHi MeToau i3 3ac-
TOCYBaHHSIM KOMIT'IOTepHOI ToMOTpadii, MarHiTHO-pe30HAHCHOI TOMOTrpadii roJIOBHOTO
MO3KY, BUBUEHHSI HEBPOJIOTIUHOI'O cTaTycy 3 Bukopucranusm [nasro-IlitcOyprepkoi
LKA KOM.

HocrmimpkeHHs MaIieHTiB TPOBOJMIIM B CIElialibHO oOJa HaHIN peaHIMaIliiHIi 3a
(;maboparopis 3 gociipkeHHs GyHkiii Mo3ky). Peectpaiito EET npoBouiy Ha 8-kaHaIb-
HOMy HU(POBOMY KoMITfoTepHOMY eHuedanorpadi HEMPOH-CITEKTP-1 i NTHON-
KOHDEN EEG-1200, naknanenus: EET-enekTpo/iiB — 3rigHO 3 MXKHAPOJIHOIO CUCTE-
Moto «10-20». Cxema xomyTallii 8-kaHajabHA, MOHOIIOJIIPHA 13 3arajlbHUMU BYITHUMU
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pedepeHTHUMH eeKTpoaMu. Peectpalliro 610CUTHAIIIB BUKOHYBAIIM 3 YACTOTOI KBaH-
tyBaHHs 256 ['n. Uytnusicte EEI" kananiB 10 mxB/Mm. Tpusanicts poHOBOTO 3ammcy
EET 300 c. BukopucroByBaiau (goroctumyisiliiiHi npodu Ha vacrorax 2, 5, 10, 15, 20,
25 I'u. 36epiranu BUXigHI 3amucu O10CUTHANIB y HUPpoBOMY GopMmari, 6e3 3acTOCyBaH-
HsI IporpamMHux 3aco0iB QurbTpanii y ¢aiin 3 po3mupennsm EDF (European Data
Format). O6p061<y OloCUTHAJIIB TPOBOIUIN B IMIPOTPaMHOMY 3a0e3IMeueHHi, po3pooiie-
HOMY B cepenoBuili rpadiunoro nporpamyBants National Instruments LabVIEW [12].

[Tepeno6poOka GiocurHaIiB BKIIIOUaE B cebe mpoliec mporpaMHoi GinbTpartii. 3acto-
coBytoTbes GinbTpu EEI-kananmiB 3 HeHTpasbHO0 YacToToro (inbTpatii 50 I'i. Takox
st 00pooku EET-kaHasiB BUKOPUCTOBYBAIU (DIILTPU HU3BKUX YACTOT 3 MOPOTOBUM
3Ha4YeHHsIM QuibTpa 35 T 1 puIbTpH BUCOKUX YacTOT 31 3HaueHHsM 0,1 T,

CrexTpanbHMI aHami3 610CUTHAIIIB TPOBOIIIH 32 IOTIOMOTOI0 MATEMAaTUYHOTO aria-
pata mBuakoro neperBopeHHst Pyp’e (LLTID) [13]. AnamizyBanu 5 6e3apTedakTHUX ermoX
TPUBAJICTIO 4 ¢. 3 METOIO MOJIIIICHHSI IKOCTI CIIEKTPAIbHOTO aHajIi3y BUKOPUCTOBYBA-
nu BiKOHHY ¢yHK1ito XanHinra [13], nepekpurts BikHa 50 %, po3mip BikHa 1024 cemm-
mu. J1o3BinbHa 3natHicTh MeToty 0,1 T, Criektp HaTuBHOTO EET -curHaity po3kiagaeTbes
Ha CKJIQJIOBI jiarna3zoHu: aenbra-put™ 0,5-3,9 ', tera — 4-7,9 ', anbpa 1 — 9,5-11 T,
anmbga-cymapro 8-12,9 I'm, 6era 1 — 13-20 I'r, 6era 2 — 20,5-35 I'm.

ITig vac papmakonoriuaux mpo6 npoBoammu EET- 1 EKI-MOHITOpHHT, TOYMHAKOYN
BiJl MOMEHTY BBEJICHHS IPENapaTy 1 10 JTOCATHEHHS IUIbOBOI 03U. Y pa3i 3aCTOCYBAHHS
IpenapaTiB XodiHy ajibdocuepat (TIiaTUIiH), imigakpul rigpoxnopuny (Heitpomiaun),
LUTHUKOJIHY (IIEpaKCOH) 3aIuc MPOBOMWIH 110 1 Ha 40-if XBUJIMHI MICIIsl BBEIEHHS TOBHOL
no3u nipenapary. [1pu BBeneHHi npenapartiB O6eH3oiazeniHoBoro psay (cudazon 0,5 %
PO3YMH) 3aCTOCOBYBAJIM METOAMKY AOCIIKEHHs, 3anponoHoBany npod. A. H. Konn-
paTheBuM, E. A. Konzpatsesoro «IIporoko 00CTe)XeHHS 1 MPOBE/ICHHS IHTEHCUBHOI Te-
parmii y XBOPHX y BEI€TATUBHOMY craHni» [13]. EET- 1 EKF—MOHiTOpI/IHF MIPOBOAWIN Ta-
KO /10 1 Tmicis ceaHciB rinepdbapuunoi okcurenaii (I'bO), Tpusamicts GoHOBOTO 3amu-
Cy CTaHOBHJIA 5 XB.

J71s OLHKM TMHAMIKU HEeHpOo(di3ioOTIYHNUX 3MIH BUBYAIN YCEPEIHEHI MOKA3ZHUKH
cnekTpasnbHoro anamisy EEID 3a 8 BigBeneHHsIMH, 30KpeMa BIIHOCHY CHEKTpaJIbHY I10-
TyxHIicTh (BCIT). [Toka3HUKY ycepeTHIOBAIH IIISIXOM OOYHMCICHHS MEIIaHHOTO 3HAUCH-
Hsl CIIEKTPAIIbHOT IIUIBHOCTI B KOKHOMY Jliaria3oHi y 8 BifiBeJeHHsX. Sk iHTerpaabHUi
kinbkicHui anam3 EEID 3acrocoByBanu iHTErpaibHUN KOe(DILIEHT, PO3paXOBAHUI s
npasoi (R) i miBoi (L) remichep BiAMOBiAHO:

kfc1=(5+0+B1)/ (o +B2).

[HTerpanbHMii KoedilieHT BijoOpaxae CIiBBIIHOIICHHS HOPMAJIBHUX 1 TATOJIOTTUHUX
putMmiB ¢ponooi EET [1; 5].

CraTucTuyHy 00pOOKY JaHUX MPOBOIWIM 32 JOTIOMOTOI0 MaKeTa MPUKIIATHUX MPO-
rpam MedSTAT.

Pe3yabTaTn nociigkeHHs Ta ix 00ropopeHHs

V pe3ynbraTi IpOBEICHUX HAMU JIOCITIIKEHb BCTAHOBIICHO, 110 (hoHoBa EET criokoro
Y XBOPHX 13 TOCTPOIO [IEPeOPaATLHOIO HEOCTATHICTIO BHACITIIOK 1MIEMIYHOTO YIIKOKSHHS
Ma€ HU3KY XapaKTepHUX OCOOIMBOCTEH.

Bigznaueno 3naune 3HmwkeHHs: amitityau EET criokoro 1o 30-50 Mk B, 6e3 4iTko BU-
pakeHUX 30HaAJIbHUX BinMiHHOcTell. Ha ¢onoBiii EET crokoro moMiHye nenbTa-ak-
THUBHICTD, cy6z[0MiHy101mM € TeTa-put™m (Tadm. 1).

HpH BHUBUCHHI HerOMemaTopHoro rIpO(leHo LHC (By3bki aianazonu yactot EET,
BIJIITOBI/IHI aKTUBAIIii p13H1/1x HeMpOMemaTopHHx cucrem y LIHC) BcranoBneHo nepeBa-
KaHHS HeHpOTIianbHOI aKTUBHOCTI B AianasoHi Bix 0,5 mo 1 ' i cyOgoMiHyBaHHS Ha
yacroTtax 4-5 ', mo BijoOpa)xae aKTUBHICTh a/IpEHEPTIUHOI HEHPOMeIIaTOPHOI CUCTE-
MH (quB. TabmI. 1).
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Tabnuys 1
IlopiBHsIHHS ycepeAHEHHX CHEKTPAIbLHHX MOKA3HUKIB BiAHOCHOY
CHEKTPAJILHOI MOTYKHOCTI eJieKTpoeHedasorpaMu XBopux
3 anaJiYHUM CHHAPOMOM i KOHTPOJIbHOIL rpymu, %, Metd

KoHTpompHa AnamigHnii
IToka3Huk rpyna CHHIPOM
Henbra (0,5-3,9 I'm) 25,82+4,19 74,0112 25%
Tera (4-7,9 T'n) 10,85%2,09 10,90%1,02
Anbpa I(9,25-11 ') 20,09+3,68 1,30+0,13*
Anbda S (8-12,9 ') 28,75%4,12 3,85+0,31*
Bera I (13-20 I'm) 9,18%0,83 3,10+0,54*
Bera II (20,25-35 ') 4,66+0,79 4,41+1,39
Heitpormiansuuii kommiekc (0,5-1 ') 5,23%0,32 22,77+£6,59%*
Anpenepriuna HC (4-5 ') 2,3310,43 2,41+1,60
Cepotoninepriuna HC (5-6 I'm) 1,58%0,75 1,1220,97
Xosinepriuna HC (6-7,5 T'n) 2,61+1,75 1,17+0,87*
Hodaminepriuna HC, anbda (11-12 ') 6,29+1,26 0,42+0,10%*
Ceporoninepriuna HC, 6era (13-20 I') 5,8110,68 1,80+1,89*

Ipumimka. ¥ — BIAMIHHICTD BiJl MOKA3HUKIB KOHTPOJBHOI I'PYINH CTATUCTUYHO 3HAUYIIA,
(p<0,00001, Friedman test; p<0,05 x2).

ITpu nopiBHSHHI JaHUX HelpomeniaTopHoro npodimto mamientiB 3 ['LIH ynacminok
TIIIOKCHYHOTO YPaKeHHS Ta KOHTPOJIBHOI IPYIIH BCTAHOBIICHO, IO B KOHTPOJIBHIH I'pyIi
JIOMIHY€ HEHpoMeIiaToOpHa aKTUBHICTh Ha yactotax 11-12 Ity (p<0,05) i cydqomiHye Ha
yacrorax 13-20 I'y (pJ0,05), 1o BigoOpaxae akTUBHICTH JO(paMiHEPriYHOT Ta CEPOTOHIH-
epriYHoi CUCTEM BiAIOBIIHO.

V nmaiieHTiB 3 anajaiuHUM CUHPOMOM CIIOCTEPIra€THCS BUPpaKeHa HEOCTATHICTH J10¢-
aMiHepTiYHOI, CEpOTOHIHEPTIYHOI 1 XOJIHEPriuHOT HEHPOMEAIATOPHUX CUCTEM IIpHU

0()

25
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151
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st e M
0,5-1 4-5 5-6 6-7,5 11-12 13-20
I'n
@ OLlH B Hopma

Puc. 1. TTopiBHAHHS HEHpOMEAIaTOPHOTO MPOQiITI0 KOHTPOIBHOI TPYIIH 1 IMAIIIEHTIB 3
armajyiyHuM CUHIPOMOM
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HaJMIpHINA aKTUBALlll HelporiiaabHoro KoMiuiekey (puc. 1). ITpu anamizi EEI'-cnekTpis
«BY3bKHX» JIIAMMA30HIB, 1110 BIIOMBAIOTh AKTUBHICTh HEHpOMe IiaTOPHOTO MPOQiII0, BCTa-
HOBJIeHO 3HMkeHHs BCII ycix mocnmiiKkyBaHUX Aialla30HIB MOPIBHSIHO 3 KOHTPOJIBHOIO
rpynoto. dna EEI-nianasony 3 yacrotoro 4-5 ' BCII, mo BigoOpaxae agpeHepriuay
AKTUBHICTb, CYTTEBO HE 3MiHIOBAJIACS.

V nporeci BuBuenns peaxiii [IHC Ha BBefeHHS mpernapaTiB HEHPOIMPOTEKTOPHOI il
BCTAHOBJICHO TaKl THUITN peaKuiﬁ (pI/IC 2)

1. HpenapaTI/I HEHPOMEIMH 1 ITIaTUIIIH BUKJIMKAIOTh aKTUBAIIIO (3pOCTaHHS (p<0 05)
CMEKTPaIbHOI MOTYKHOCTI) B JIaNa30HAX 6eTa-pUTMY, HAHOLIBLI BUDAXKCHY B miggiana-
3oHi Oeta 2 (20,5-30 I'y), o BimoOpakae mpoiiecu KipkoBoi ipuTarttii. [TapanenbHo 3HH-
xyetbest BCIT Tera-miana3ony Ha BBeAeHHsS 00ox npenaparis, BCII nenbra-gianasony
— Ha BBEJEHHS [HATUIIHY.

2. I'imepbapoTeparist BUKITHKae aktuBaiiito (p<0,05) Gera-putMy B miyutiana3oHi 6era 2 i
JIeNTbTa-aKTUBHOCTI, TIPH IbOMY 3HMIKYETHCS PIBEHb TETA-aKTUBHOCTI.

3. [Mpemapat 6eH30/1ia3€MIHOBOTO psizy (cuba3oH) y 1031 10 Mr BUKJIUKA€E aKTUBAILIO
(p<0,05) y nenbTa-miana3oHi Ipyu TEHACHIIISAX 10 peayKyBaHHs (p>0,05) TeTa-aKTUBHOCT!I.
ITpu BBenenHi 20 Mr crba30Hy B Aiania30HaX MOBUTLHOXBHIbOBUX KoIuBaHb (0,5-7,9 ')
JaHa TeHJeHIis 30epiramacs. Bimsnavamacs Bupaxena gesopranizanis EEl-naTepHis Ha
BBEJICHHS CHOa30HY B 000X M03yBaHHSX, BIAMIUEHO 3pocTaHHs 3HaueHHs 1 kfc, HaiOuTbIn
BHUpa)XeHE B MpaBiii remicdepi.

BBenennst OeH30/1ia3eMiHIB pealli3oByBao MPOTOKOJI OOCTEKEHHSI XBOPUX Y Berera-
TUBHOMY cTaHi, po3pobienuit A. H. KonapateeBum i E. A. Konnparsesoto [13]. [TaTo-
(iziosioriuHa KOHIEMIIiS MPOTOKOJIY: MICHsI cTa0Ii3amii cOMaTHIHUX (PYHKIH opraHiz-
MY MOTEPIILIOTO, 3aBePIIeHHs HEKPOOIOTUYHHUX MPOLECIB 1 O10XIMIUYHUX MTOPYIIEHD Y T'O-
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K don B Cubazon 20 mr O Cubaszon 10 mr
B8 ITicaa I'BO O Heitpomenun I'miatunig

Puc. 2. lunaMika ClieKTpaJIbHUX KOMIIOHEHTIB elleKTpoeHIedaorpamMu Ha GhoHi pap-
MaKOJIOTIUHUX MTPOO
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INoxa3HuKH BiIHOCHOT CIEKTPaAJIbHOI MOTYKHOCTI BapiadeabHOCTI

ceplLeBOro puTMY y XBOpHX 3 anaJiYyHUM CHHPOMOM
Ha ¢oni papmakosoriynux npood, %

Tabauys 2

Mokasaux | ®om Cubazon | Cubazon | Llutukonin | Heliporpomnin | ['miaTunin
10 mr 20 mr 1000 mr 200 mr 1000 mr
VLF 21 17 30 4,2 20 3.7
LF 41 23 23 39 49 39
HF 38 60 47 56,8 31 57,3

JIOBHOMY MO3KY, cTabiIi3alii JIKBOPoOOIry Ta nepedpabHOI FTeMOIMHAMIKN T'OJIOBHOIO
MPUYUHOIO PI3KOTO OOMEXEHHS KUTTEAISUIBHOCTI TOJIOBHOTO MO3KY € (hOpPMYyBaHHS
CTIHKOI MATOJIOTIYHOI cucTeMu (qoMiHaHTH). PyliHyBaHHS Takoi JIOMIHAHTH € OCHOBOIO
JUISI BUXOJTy XBOPOTO 3 BET€TATHBHOT'O CTAHY.

ITicns 3amucy gonooi EEI 1 mpoBeieHHsT cTuMyisiiHux mpo6 (horto-, hoHOCTH-
MYJISIIIST) MPOBOAMTHCS MPO0OA 3 BBEJICHHSIM OCSH30/11a3€MiHIB: CHOA30H MO0 5 MT' Y HApoC-
Taro4ii 1031 10 MakcuManbHO1 103U 30 Mr. [1poba BBakaeThcs MO3UTUBHOKO, SIKIIO Ha
¢oni mouatkoBo HuzbKoamIliTyaHoi EEI 3’aBisitoThes anbda- 1 Oeta-xBuii; Ha (oHi
BHXIIHOI TeHepasli30BaHOI MOBUILHOXBWIILOBOI aKTUBHOCTI (Te€Ta- 1 JieJbTa-Iiarna3ony)
3 SBIISIOTHCS CTIMKI MBHUIKI (POPMHU; SKIIO K IMTOYATKOBO PEECTPYBABCS MATEPH Je30pra-
HI30BaHOI MOIMOP(HOT AKTUBHOCTI, TO Ha BBEJIEHHS O€H30,11a3€IiHIB 3’ ABJIAIOTHCS CTIHKI
mBUAKI Gpopmu akTuBHOCTI (aibda-purm). [Ipoda € HeraTUBHOIO, SKIO MPU BBEICHHI
npenapary 10 MakCUMaJIbHOI 103U nepedbynoBu natepny EEI He BinOyBaeTbcs. Mox-
JIMBO, y HAIIMX MALIEHTIB B OCHOBI BEr€TATUBHOI'O CTAHY JISKUTH TSHKKE MOPYIIEHHS a00
HeoOOpOTHA BTpaTa (PyHKINI HEHPOHIB 1 MDKHEHPOHAITBHUX 3B’SI3KIB, TOMY IO (DYHKIIIO-
HaJTbHUH MaTO(}i310JI0TIYHNN KOMITOHCHT Y CTPYKTYPi BETeTaTUBHOT'O CTAHY BiICYTHIH.

4. 3nauyme 3meHIeHHs (p<0,05) piBHs nezopranizanii EET-nmatepua npu I'L{H Gymo
3a(iKCOBaHO TICIIsI TPOBeIeHHs (PapMaKOIOTIUHUX MTPOO 3 IMpernapaToM IIlaTHIIiH — Oina-
TepaJibHO B TpaBiii i J1iBill reMicdepax 3adikcoBano 3HmkeHHs (p<0,05) 3nauyens 1 kfc R,
1 kfc L.

ITpu BuBUYeHHI cnieKTpalbHUX KoMIOHeHTIB BCP BcTaHOBIEHO 3HauyIle 3HMKEHHS
MTOTYKHOCTI y’ke HU3bKHX 4acToT (VLF) mopiBHSIHO 3 KOHTPOIbHOIO rpymoro (p<0,05)
Ha (OHI HE3HAYHOTO MEPEeBAKAHHS KOMITOHeHTa HU3bKUX yactoT (LF). [Ipenapatu 6eH-
30/11a3€MIHOBOTO PsITy BUKIMKAIOThH 3MIIIEHHS! TOHYCY CUMIIATUYHOI HEPBOBOI CUCTEMHU
y OiK repeBakaHHsI BUCOKOYACTOTHOTO KommnoHeHTa (HF), 110 ¢cBiquuTh Ipo aKTUBALIiO
napacuMnaTu4Hoi HepBoBoi cuctemu. [loTyxHicTs VLF-KonuBaHb iCTOTHO HE 3MiHIO-
Basiacs (Taoir. 2).

BucnoBku

V XBOpUX 3 amaliYHUM CHHIPOMOM Bif3HayaroTbcs BupaxeHi 3mian EEIl-natepHa,
SIK1 TIPOSIBIISIFOTHCSI B TIepeBakaHHI MOBUIBHOXBWIIBOBOI akTUBHOCTI EEI 31meb6inbmoro
JIeNTbTa-/1iana3oHy.

BereraTuBHMUIT CTaH CyMPOBOKYETHCS BUCHAKCHHAM HeﬁPOMeI[iaTOpHI/IX cucreM (z1o-
(hamiHeprivHOi, CePOTOHIHEPIiYHOI i XOMHEPrivHOI), AKTHBALIEIO Heiporii Ta MeTabo-
JIYHAX MPOLECIB y MO3KY. Mati TpaHKBLTI3aTOPH 1 XOJIHEPIiuHI IIPeHapaTH BUKINKA-
I0Th TPaHC(OPMALIIIO BEreTaTHBHOIO CTATYCY, sika BUSBISEThCs B ipuTanii HF i nenpecii
LF. XomninepriuHi npenapaTi (IUTUKOJIIH, ITIaTUIIIH) BUKIIMKAIOTh BUPAXKEHE IPUTHIYCH-
Hs ToTyxHOCTI VLF.
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KOMIUIEKCHA KOPEKLIA
TPOMBOI'EMOPAI'TYHUX PO3JIA/IIB Y XBOPUX
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KOMIINIEKCHASI KOPPEKIHUSI TEMOPPATUYECKUX PAC-
CTPOYICTB Y BOJBHBIX C TUTAHTCKUMU MUOMAMM MATKHU

Lenpro uccaenoBaHus ObBUIO CHIKEHHE MEPHONEPALlMOHHON KPOBOIIOTEPH Y
OOJIBHBIX C TUTAHTCKON MHOMOM MaTKU. B pesynbrare ncciaegoBaHus ObUIM MOITY-
YeHBb! JaHHbIEC O TOM, YTO MCIOIb30BaHNE aHTU(HHUOPHUHOINTHYECKOH Tepanu B BUIE
HA3HAYCHMS TPAHEKCAMOBOW KUCIOTHI 32 30 MHH O ONEPATHBHOI'O BMEIIATEIb-
cTBa B 03¢ 20 Mr/Kkr ¢ nocnenyoueid nHdysuei 5 Mr/(kr-4) B TeueHHUe NepBbIX MOC-
JIEONePALIMOHHBIX CYTOK MO3BOJISIET CHU3UTD IIEPUOTIEPAIIMOHHYIO KPOBOIIOTEPIO Ha
29 %. Y 60aBHBIX BTOPOH T'PYMIIBI yPOBEHb reMOTI00MHA Ha BTOPBIE MTOCIEOTepa-
LMOHHbIE CyTKHU ObLT BbIlIe Ha 10 % (p<0,05), kpoBonoreps OblIa HKUXKe HA 29 %
(p<0,05), cpoxu npedbIBaHUS B cTalnoHape 6bu1M MeHble Ha 24 % (p<0,05).

KiroueBble ci10Ba: TUTAHTCKAs MUOMa MAaTKH, KPOBOIIOTEPs1, GUOpHHOIH3.
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V. G. Dubinina, O. O. Tarabrin, G. I. Mazurenko, O. V. Lukianchuk,
V. A. Bedrega, D. S. Sazhyn

COMPLEX CORRECTION OF HEMORRHAGIC DISORDERS IN
PATIENTS WITH GIANT UTERINE MYOMAS

Actuality. Intraoperative blood loss, can act as an aggravating factor during the
perioperative period. Reduced blood loss is an urgent problem in patients with uterine
cancer, which is planned surgery.

The aim of the study was to reduce perioperative blood loss in patients with
giant uterine myoma.

Materials and methods. There examined the results of surgical treatment of 74
patients with a diagnosis of giant uterine myoma. Research conducted at the Depart-
ment of Gynecology and Intensive Therapy Odessa Regional Hospital in 2010-2016.
The average age of patients with uterine myoma was 48.31%5.65 years. Blood clot-
ting system was investigated using low-frequency pyezoelectric thromboelastography.

Patients were divided into two groups depending on the type of correction he-
mocoagulation disorders. 35 patients of 1 group received in complex correction epi-
dural 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. Antifi-
brinolytic therapy in these patients has not been evaluated. 39 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
postoperative 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
tranexamic acid for 30 minutes prior to surgery in a dose of 20 mg/kg, and followed
infusion — 5 mg/kg per hour for the first postoperative day.

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

Results. In the preoperative period in patients with giant uterine myomas was
found activation of fibrinolysis, increasing of platelet aggregation and hypercoagu-
lability. Patients with uterine cancer had structural and chronometric activation of
vascular-platelet hemostasis with an increased generation of thrombin and the acti-
vation of the fibrinolytic activity of the blood.

As a result of studies have provided evidence that the use of antifibrinolytic ther-
apy as intravenous infusion of tranexamic acid for 30 minutes before the surgery in
a dose of 20 mg/kg followed by infusion of 5 mg/ kg per hour for the first postoper-
ative day, helped to reduce perioperative blood loss by 29 %. Hemoglobin level was
higher by 10 % (p<0.05), blood loss was lower by 29 % (p<0.05), the length of stay
in hospital was reduced by 24 % (p<0.05) in patients of the second group on the
second postoperative day.

Conclusions. Use of epidural anesthesia, tranexamic acid and bemiparin is the
most appropriate to reduce blood loss and recovery of the hemostatic system capa-
bilities. In patients with a hemoglobin level of the 2 group on the second postopera-
tive day was higher by 10 % (p<0.05), blood loss was lower by 29 % (p<0.05), the
need for transfusion of blood products decreased by 9.28 % (p<0.05), length of stay
in intensive care was 24 % lower (p<0.05).

Key words: giant uterine myoma, blood loss, fibrinolysis.

Mioma MaTKH € HaiiOLTbII MOIIUPEHUM JOOPOSIKICHUM MyXJIMHHUM 3aXBOPIOBAHHSAM
PEeNpOAYKTUBHOI CUCTEMHU, sAKe AiarHocTyeTbes y 20-30 % jKiHOK penpOIyKTUBHOTO BIKY.
Jlo TiraHTChKuX (bi6p0MiOM MATKH HAJIeKATh Iy XTMHI MACOIO NIOHA]L 11,4 xr[1; 2]. Mak-
CHMaJIbHa Maca OTMCAHOI B JIITepaTypi riraHTChKOI (1)16p0M10MI/I 40 kr [3; 4]. (I)l6p0M10-
MM TIFaHTCBKHX PO3MIPIB MOXKYTH OYTH HPEICTABIICH] SIK II0OAMHOKOIO ITYXIIMHOKO, TAK i
KOHITIOMEPATOM 3 Ge3/Ii44I0 MyXTHHHAX BY3JIB.

TunoBi KITiHIYHI TPOSBU 3POCTAHHS 1 PO3BUTKY MIOMH MATKU YACTO CYITPOBOIKYIOTHCS
30LTBIIIEHHSIM MEHCTPYaJIbHOT KPOBOBTPATH, a 1HOJII I MATKOBUMH KPOBOTEUAMH, SIKI JIESIKI
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JIOCTITHUKY BBKAIOTH «IUCPYHKIIOHATLHUMIY, 1, B OCHOBHOMY, 3aJIe)KAaTh BiJ] KHEHPO-
SHJIOKPUHHUX po3iaaiB» [5]. THII % JOCTITHUKY OB’ SI3yIOTh MOXO/PKEHHS MAaTOJIOr Y-
HOI1 KPOBOBTPATHU HacaMIlepe] 31 3pOCTAHHSM 1 JTIOKATI3aLI€I0 BY3IIiB IIyXJIMHH, & TAKOK
HEHPOCHIOKPUHHIMHU Ta TYMOPATIbHUMU 3PYLICHHSIMH, 110 BUKITUKAIOTh CEPHO3HI MeTa-
Oouiuni mopymeHHs [6; 7]. MaTKoOBi KpoBOTe i, SIKi HE MPUITUHSIFOTHCS TICIIS TOBTOPHUX
BHUIIKPiOAHB CITM30BOI OOOJOHKH MAaTKW, TOPMOHOTEpAITii Ta 1HITHX KOHCEPBAaTUBHUX
METO/IIB JIIKYBaHHSI, CTBOPIOIOTH MMPOOJIEMH SIK JIJTSI MAIIEHTA, TaK 1 U1 JTikaps. [loBTopHi
PSCHI KPOBOBTPATH YACTO IMOB’sA3aHI 3 CyOMYKO3HOIO 200 IHTEPCTUIIIATFHOK MIOMOIO 1
MOTPEOYIOTh XIPYPriuHOTO JIIKYBAHHSI, HE3BAXKAIOUH HA T€, 1110 MATKA MOXeE 1 He JIOCATTH
BEJIUKHUX po3MipiB. KilHIIKCTH BBAXAIOTH 1I€ MOKA3aHHSIM IO TEPMIHOBOTO OTIEPATHUB-
HoTO JlikyBaHH [§8]. XpOHiUHA MMOCTreMopariyHa aHeMis € MOKa3aHHSIM JI0 XIpYPridHOro
JiKyBaHHS O1mbmI HIX y 70 % MalieHTIB, IKi CTPaXXIAI0Th Bi Miomu [9].

[TpoBigHa poib y PO3B’I3aHHI TPOMOOTHUYHOTO TIPOIIECy, a MoTiM 1 JIB3-cunnpomy y
KIHOK 3 JTOOPOSIKICHUMH MYyXJIWHHUMH 3aXBOPIOBAHHSIMHU PENPOAYKTUBHOI CUCTEMU
MiATBEPIKYETHCS 3aKOHOMIPHUM BHSBJIEHHSIM y 06araTb0X OHKOJIOTIYHHUX XBOPHUX 3HAU-
HOT'O MiJIBUIIEHHS B IJIa3Mi KPOBI SIK TKAHUHHOTO TPOMOOIIIIACTUHY, TaK 1 pakTopa Vila.
3a mesKMMU JaHUMH, TP MiOMax MAaTKH KOaryJIOBaJIbHa aKTHUBHICThH IUTa3MH KPOBI
maBuIeHa, GpiopuUHOI3 3araTbMOBaHMH, (PyHKITIOHAJIPHA aKTUBHICTH TPOMOOITUTIB O¢3
Oyab-kuX ocobmuBocTeil. [1pu MyXITMHHNUX YpaskeHHSIX )KIHOUMX CTATEBUX OPTaHiB Pi3HOT
JIoKaJIi3allii cucTeMa reMocTa3y 3MIHIOETHCS OJTHOCIIPSIMOBAHO B CTOPOHY akTuBaiii [10].

OrnepaTUBHE BTPYYaHHS [TOCHITIOE 10 CYKYITHICTh MOPYIIEHb FeMOCTAa3y Y MaIliEHTOK
3 HOBOYTBOPEHHSIMHU TiJla MATKH, MiJIBUIIY€E HEOE3MEKY PO3BUTKY TPOMOOTUYHUX YCKIIA -
HEHb y Ticnsionepariitnomy nepioi [11].

TakuM unHOM, IHTpaOoTepalliifHa KPOBOBTPATa MOKE BUSBIISITHCS OOTSDKIMBUM (ax-
TOPOM IIiJT YaC TepioTnepalifHOTO epiony. 3HWKEHHS KPOBOBTPATHU € aKTYaIbHOO MTPO-
0JIEMOIO Yy TAIIEHTIB 3 MIOMOIO MATKH, SIKUM TUTAHYETHCS ONIEPATHBHE JTIKYBAHHS.

Marepiain Ta MeTOIH AOCTiTKEHHS

JlocipkeHo pe3yNbTaTh XipypriqHOro JIiKyBaHHs 74 T1HEKOJIOTIYHMX XBOPUX 3 Jia-
THO30M «TiraHTChKa MioMa MaTKu». J{ocaimKeHHS TPOBOIMIINCS Ha Oa3l BiIICHb TiHE-
koJorii Ta iHTeHcuBHOI Tepamii KY «Onecbka obmacHa kiiHIYHA JikapHs» y 2010-
2016 pp.

CepenHiii Bik XBOpUX Ha MioMmy MaTKu ctaHoBHB (48,311+5,65) poxy. Cepen cymnpo-
BiZTHOI MATOJIOTI] MepeBaXkalld CepLEeBO-CYAMHHI 3aXBOPIOBAHHS, CEPe[l SIKUX TiIepTOHIY-
Ha xBopoba — 40,5 % (30 xiHoK), imemiuHa xBopoda cepus — 36,48 % (27 xkiHOK) 1
cepreBa HeqoctaTHicTh I-1T A cramii — 18,91 % (14 xiHok). 3Ha4YHO piJIIe AIarHOCTY-
BaJl racTput — 6,75 % (5 )iHOK), )KOBUHOKAM sIHY XBOpoOy — 4,05 % (3 ®IHKH), XPOHI-
gHUI OpoHXIT — 4,05 % (3 KIHKHM), XpOHIYHMI TaHKpeaTuT — 2,7 % (2 KIHKH), BUpa3-
KoBYy xBopoOy — 1,35 % (1 xkinka). Takox Oyiu maimieHTku 3 oxupinHsm — 4,05 %
(3 xiHkn), mykpoBum aiaderom — 8,1 % (6 KiHOK).

CucreMy 3ropTaHHs KpOBi JOCHIIKYBAIN 32 AOIMOMOI'0OI0 HU3bKOYACTOTHOI IT'€30-
enexTpuuHoi Tpomboenacrorpadii (HIITEI') Ha amapaTHO-poOrpaMHOMY KOMILIEKCI
APII-01M «MeaHopa». BuBuanu Taki MmoKa3HUKU: MOYATKOBUI MTOKA3HUK arperaTHOTo
craHy KpoBi A0, aMIUITy1a KOHTaKTHOI (ha3u koarymsii (A1), TOKa3HUK yacy KOHTAKT-
Ho1 (ha3m xoarymsuii (R (t1)), iHTeHCHBHICTB KoarysmiiHoro apaiBy (IK/), koHcTaHTa
TpoM0OiHoBOi akTuBHOCTI (KTA), inTeHCHBHICTH KOHTAaKTHOI (paszu koaryssiii (IKK), uac
sroptanss kpoBi (U3K), inTeHcuBHicTh momiMepwu3aiiii 3ryctka (IT13), makcumanbpHa
IUTBHICTB 3rycTKa (MA), IHTEHCHBHICTD peTpaxiiii i aizucy 3ryctka (IPJI3). B3sTTs kposi
BUKOHYBAJIM JIO OMepallii, MiciIs MOYaTKy ONepaTHBHOTO BTPYYAHHSI, MICIs 3aKIHUCHHS
ONIEPATHBHOTO BTPYYaHHS 1 Ha 1-11y, 2-Ty, 3-Tt0 100y MICIs oTepaliii.

I[ocnimeBaHi Oynu po3no;1ineHi Ha JBI IPYIN 3aJIe)KHO B/l BUY KOPEKIii TeMOKoa-
rynﬂumﬁnx TIOPYIIEHb. Ho 1-i rpynu yBlI/ILHJ'II/I 35 MamieHToK, y SIKUX cXeMa KOMIUIEKC-
HOI KOpEKIIii BKJIIOYaja MOJOBXKEHY eIiypalibHy aHecTe3ito Ha piBHI L2-L3 7-12 mn
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0,5 % pO3UHHY OyniBakainy i 10 mu1 0,5 % po3uuny 6yHleKd1Hy MIPOTSITOM MEPIIHX ITiCIIs-
onepauniiHux aio J:Lpo6Ho AHTHKoarmeHTHy teparnito npoBoau HMI Geminapunom
2500 MO 3 nepmux micisionepaniiHux AHIB MPOTAroM 7 1i0. AHTH(QIOPUHOTITHYHY Te-
partio UM XBOPUM He TpoBoan. 1o 2-1 rpynu BKIIIOUEHO 39 Nalli€HTOK, Y SKUX cXeMa
KOMIUIEKCHOI KOpPEeKIii BKJIIoYaja MOJOBXKEHY eImilypaJibHy aHecte3ito Ha piBHI L2-1.3
7-12 M1 0,5 % posunny OymiBakainy i 10 mit 0,5 % po3unHy OymiBakaiHy IpOTSATOM Tep-
HIUX TiCTsSoNepaiiHuX 10 1poOHO. AHTHKOATYJISIHTHY Teparrito mpooauiu HMI Ge-
MinapuHoM 2500 MO 3 nepiux micasonepariifHux AHiB TpoTsroM 7 ai6. XBopuM i€l
rpynu Oyna mpu3HaueHa TpaHeKcaMoBa KHCIOTa 3a 30 XB 10 ONEpaTUBHOTO BTPYYAHHS
1103010 20 MI/KT 3 MOAANIBIIONO 1H(]Y3i€I0 5 MI/KI HA TOAMHY MPOTATOM MEPLIMX MiCIs-
omnepaiiHux jio.

Ju1st cTaTUCTUYHOI 0OPOOKM BUKOPUCTOBYBAJIM METOAM MapaMeTPUYHOIO 1 Hemapa-
METPHUIHOTO aHdJIi3y (mporpama Statistica 6.0, StatSoft Inc., CLLIA). s cymKeHHS PO
JIOCTOBIPHICTH BIAMIHHOCTEH, y pasi pO3MoAily, OIM3BKOTO 10 HOPMAIEHOTO, BUKOPUC-
TOByBayH t-KpuTepiit CTHIOACHTA, B IHIIOMY BHIAJKY — HEMAPAMETPUYHHH KPUTEpiil
Manna — VYitHi. BigminaocTi BBaxkanucst noctoBipHuMu ripu p<0,05. 7151 HOpiBHSIHHS
PHU3UKY PO3BUTKY YCKJIa/IHEHb BU3HAUaJM BitHOCHUN pusuk (RR).

PesysabraTn gociaigkeHns ta ix o0roBopeHHst

VY nepenoriepaliiiiHoMy Iepiojii y MalieHTOK 000X rpyn Oyja BHUSBJCHA aKTUBAIlis
CYJIMHHO-TPOMOOIIMTAPHOT'0 KOMIIOHEHTa TeMocTasy. Taxk, nokasuuk [KK migBuineHuii
y 1-it rpymi Ha 46,18 %, y 2-if rpyni — Ha 42,79 %; nokasznuk AOQ nigsuimeHuid y 1-it
rpyni Ha 39,63 %, y 2-ii rpymni — Ha 40,54 %; noka3nuk R (t1) 3mMeHienuit y 1-it rpymi
Ha 77,38 %, y 2-it rpyni — Ha 75,11 % nopiBHsIHO 3 HOpMOIO. TakoX Ha JOOTepaIiiftHo-
My eTani 3MiHEHI IMOKa3HUKH, IO XapaKTepU3YITh KOATYISAIINHY JIAHKY TeMOCTa3y.
lono Hopmu migBUIIeHUME Oyiu Taki mokasHuku: KTA y 1-if rpyni Ha 87,64 %, y 2-i
rpyni — Ha 82,91 %; IKA y 1-i rpymi Ha 72,45 %, y 2-it rpymi — nHa 70,11 %; IT13 y 1-i
rpyni Ha 88,58 %, y 2-if rpyni — Ha 72,52 %; MA y 1-it rpyni Ha 44,04 %, y 2-i rpymni —
Ha 42,65 %. Li 3Minu, a Takox ckopouennst Y3K y 1-if rpymi Ha 49,28 %, y 2-if rpymi —
Ha 52,49 % 1 gacy (bopMyBaHHﬂ (idpuH-TpOMOOIIMTAPHOT CTPYKTYpPH 3rycTKa (T)y 1-1
rpyrn Ha 49,97 %, y 2-it rpymi — Ha 52,73 % 111010 HOPMU CBITYATh MPO TiEePKOATryJIs-
uito. Takox BusiBJIeHa akTuBailist GiOpuHOII3y — 30UIbIIeHHs okazHuka [PJI3 y 1-i
rpyni Ha 63,16 %, y 2 rpyni — Ha 67,91 % mono Hopmu (Tadm. 1).

Tabnuys 1
CrtaH cHCTeMH reMocTa3sy y XBOpUX
3 riraHTCHKOK MiOMOI0 MaTKH 10 onepaitii (M*m)

IMokazHnuk Hopma I-ma rpyna 2-ra rpymna
A0, BiH. O/1. 222,25+15,33 310,11+13,12%* 312,21+14,33*
R(tl), xB 2,3610,34 1,09£0,30* 1,01+£0,31*
IKK, BigH. oj1. 84,30+£10,91 149,72+9,86* 147,84£8,92*
KTA, BiagH. oj1. 15,22%3,46 28,56+3,40* 27,84+3,61*
Y3K(t3), xB 8,42+1,68 4,15£1,01* 4,45%1,12*
IK, BigH. oj1. 21,15%3,70 36,45+3,26* 35,9813, 42*
IT13, BixgH. 0. 14,45+1,40 27,25+1,29* 24,33+1,42%*
MA, BifH. oz 525,45+70,50 756,91£56,49* 749,58+55,71*
T, xB 48,50%4,25 24,2513 90* 25,09+4,10*
IPJI3, % 16,45+1,40 26,8412 14* 27,6212 73%*

Hpumimra. * — p<0,05 — BIAMIHHOCTI TOCTOBIPHI MOPIBHSHO 3 HOPMOIO.
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V nepenonepaliiHOMY Iepiol Y MAIll€EHTOK 3 FIrAaHTChKOIO MIOMOIO MaTKu OyJia BU-
sIBIICHA aKTHBAIlisl (PiOpUHOIIIZY HA TIIi TTOCUJICHHS arperarii TPOMOOIMTIB 1 rinepkoary-
nAuii. 3 OTpUMAHKUX JAHUX 3PO3YMLIO, IO Y XBOPUX HAa MIOMY MATKH Ha TJIi aKTUBaIii
CYIUHHO-TPOMOOIMTAPHOI JJAHKU [eMOCTa3y Bil3HAYAEThCS HE3HAUHA CTPYKTypHa
(361mbIenns amrutityau nokasnuka MA HITTET) i xponomerpuuHa (ckopouenHs IKK,
IK, KTA, R (t1) i U3K HIITET) rinepkoarysiiis 3 MiIBUIIEHOIO IeHepaIli€l0 TPOMOI-
Hy (30inbireHHs mokasHukie AQ, IKK HIITET) i aktuBaniero GpiOpUHOIITUYHOT aKTUB-
Hocrti kpoBi (IPJI3).

Po3Butoxk enigypaibHOTO OJIOKA 1 MOYATOK OTmepalii akTUuBi3yBaiau (GpiOpUHOIIIS:
y 1-it rpymi IPJI3 36inbmmBces 3 (26,8412,14) no (28,6111,98) %, mo cranosuio 7,14 %.
V 2-ii rpyni nokaszuuk IPJI3 1o onepaTtuBHOro BTpydaHHs gopiBHIOBaB (27,6712,73) %,
a TICTIS HACTAHHS eIigypallbHOTO OJIOKA 1| BUKOPUCTAHHS TPAHEKCAMOBOI KHUCIOTH —
(12,21£2,14) %, 3HmKeHHs akTUBHOCTI GibpuHoMizy Ha 55,87 % momao mokasznuka I1PJI3
1o oniepatuBHOTO BTpydanHs (p<0,05). Llsg Benmuunna Ha 42,67 % menra nokaszuuka [PJI3
TICJIsl HACTAHHS eImiypajibHOTO OJioka y 1-it rpymi (p<0,05) (puc. 1). Lle cBigumuino mpo
3HW)KEHHSI aKTUBHOCTI (pIOPUHOITIZY y XBOPUX 2-I TPYITU HA TIIi 3aCTOCYBaHHS (hiOpUHO-
JIITUKIB, HE3BAXKAIOUN HA aKTUBI3YIOUHI BIUIUB €I11ypaTbHOI aHeCTe3ii.

VY pe3yabpTaTi 3aCTOCYBAHHS 3aIIPOIIOHOBAHOI CXeMHU KOPEKIIii Y XBOPHX 2-i TpyIH,
[0 MAIOTh MOPYIIEHHS TeMOCTa3y y BUTJISII TiepKoaryJysii it akTusaiiii GpiOpuHOMIi3y,
BIXKE BiJIpasy MicIs MOYATKY ONMEPTUBHOTO BTPYUYAHHS BiIOYBaJIOCS 3HUKECHHS MMOKA3HU-
ka IPJI3 na 55,87 % mono nmokazuuka [PJI3 1o omepaTHBHOTO BTPYYaHHS 1 3MEHIIIEHHS
MPOSIBIB CTPYKTYPHOI TilepKoaryJsiiii y BUTJIs/(l TO3UTUBHOT IMHAMIKH MTOKA3HUKIB T10-
piBHSHO 3 foonepauifHumu fqanumu: 36inbmenas KTA nHa 57,09 %, ckopouenns Y3K
Ha 38,36 %, 360unsmenns IK/ na 51,82 %, migsuinenss 1113 na 46,15 %, 36inbmenns MA
Ha 41,39 %.

IMopiBusmbHa quHamika nokaszHukiB HITTED y namientiB 1-i 1 2-i rpym, ki BinoOpa-
KAIOTh KOATYJISIIMHY JTAHKY, XapaKTepU3yBalacs 3HIKEHHAM aMIUTITYJHHX 1 TOJAOBXKEeH-
HAM YaCOBHUX KOHCTAHT T'€MOKOAryJslii Ha TpeTio 700y MOPIBHSIHO 3 HOPMOIO. Y XBO-
pux 1-1 Tpyny Big3HAYaAJIOCS 30UTBIIICHHS
KTA na 18,26 %, IK/I na 8,22 %, U3K (t3) Hunaamika IPJI3, %

Ha 7,24 %, IPJI3 na 27,11 % nopiBusHO 3 35

HOPMOIO.

V 2-ii rpyni Ha TpeTio 100y JikyBaHHS 30
Big3Hauanocs 3HmkeHHss KTA wa 9,8 %, —— 1
IK1 na 7,2 %, MA ua 11,1 %, IPJI3 na 25 7 H

10,76 % 1 36inpmenns Y3K (t3) Ha 10,1 % 20
MOpiBHSIHO 3 HOpMoto. HaBeneni mani

CBITYATh MPO HOPMAJTI3AIIII0 KOAryJsiii Ha 15
TPETIO 00y JIKYBAHHS XBOPHX 13 TraHTCh- ==
KOIO MioMoOIo MaTku 1-11 2-i rpym. Hessa- 10
KAIOYH Ha 1€, 3aJIMIIANACS PI3HHULS MIiX
craHoM (IOPUHONITUYHOI JTaHKHU: ¥ 1-i
rpyri 30epiranacs aktusals GiOpUHOMIZY, 0
nioka3Huk [PJI3 OyB 30ibiernm Ha 27,11 % 1 2
MOPIBHSIHO 3 HOPMOIO, a y 2-if rpymi cro- [pyna
cTepirajaocs He3HaYHe MpUrHideHHs Gpiopu-
HOTI3Y, oka3Huk [PJI3 6yB 3MeHIIIeH# Ha

7 IPJI3 24 ron no onepauii

10,76 % TIOPIBHSIHO 3 HOPMOTO. B IPJI3 micas emigypaabHOro 00Ky
KTiHIYHUM MATBEPKEHHSIM OTpUMa- ) )
HUX 1a60paTOPHUX JAHUX € KiBbKiCTbH Puc. 1. JluHaMika MoKa3HUKa IHTEHCUB-

miciastonepaniifuux Tpomboremopariyugux ~— HOCT1 PETPAKIIL 1 JI3UCY 3IyCTKa B 1-i 1
YCKJIaHeHb, piBeHb TeMOITIO0IHY 1 Beuum-  2-i Ipynax y BIATIOBIAb Ha ITPOBEICHHA I10-
Ha KPOBOBTPATH, a4 TAKOX TEPMIHHU Iepe-  AOBKEHOIL CHIYyPAILHOL aHECTE311
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Hunamika Hb, r/n
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Puc. 2. JlunaMika reMorJio0iHy 0 orepallii, HAaIpUKIHIN onepariii, Ha 1-11y 1 2-ry
J100y MiCIIst ornepatiii y XBOPUX, ONEPOBAHUX 3 IPUBOAY TTaHTChKOI MIOMU MaTKU

OyBaHHS XBOPHX Y BIJUIIJIEHHI IHTeHCUBHOI Tepamii. [lepedir micnsionepauiitnoro nepio-
Jly Y XBOPHX 2-1 TPYIU MOPIBHSIHO 3 XBOPUMHU 1-1 rpynu Mae HAWOUTBII CIPUSTIUBUMA
XapaxTep: piBeHb TeMoTI00iHY OyB mocToBipHO BHUIIKUM (p<0,05) sk Bigpa3y IIiCIIs orre-
pamii (1-ma rpyma (85,00+3,42) /i, 2-ra rpyna (93,00%3,21) r/x), Tak i Ha nepiny 100y
(1-mra rpyma (81,00%3,57) r/n, 2-ra rpymna (91,00£2,97) r/n) i apyry no0y (1-ma rpyna
(82,00£2,87) 1/, 2-ra rpyna (91,00+3,02) r/n) micisionepariiinoro nepioay (puc. 2).

KpoBoBTpaTa HOCTOBIpHO HMXK4Ya y XBOPUX 2-1 IPYNH MOPIBHAHO 3 1-10 TPyInoIo0
(p<0,05). Bigpasy micinst onepaiiii KpoBOBTpaTa y XBOPUX 2-i Tpynu Oyja MEHIIOI0 Ha
23,37 % mopiBHSHO 3 1-f0 TpymoI0, Ha MEepiry 400y MICISONepaIiifHOTO Mepioay KpOoBoO-
BTpata y XBopux 2-i rpynu Oyna MmeHiow Ha 42,85 % mopiBHSIHO 3 1-F0 rpyIoro i Ha
JIpyry 100y KpoBoBTparta y 2-i rpyni Oyia MeHmor Ha 41,66 % mopiBHSHO 3 1-10 Tpy-
oo (puc. 3).

JuHamika KpOBOBTPATH, MIT
350

30047

250 ?{
200
150
100 =====n
50 = A
. . sss [T
1 2

I'pyma
B onasy micist oneparii  H 1-ma /o goda O 2-ra /o no6a

Puc. 3. O6’eM KpOBOBTPATHU B IHTPa- 1 MIC/ISIONEPAIITHOMY IIEpioiax y XBOPHX, MIPO-
OTIEPOBAHUX 3 MMPUBOAY TIraHTCHKOI MiOMH MaTKH
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HeoOxinHicTh nepenuBaHHs npenapatiB  Tepmin nepedyBanns B [T, noba
KpPOBI1 y TpyHi XBOPHUX, IO OJEPKYBAIH B 73

CKJIaJIl KOMIUIEKCHOI KOpeKIii TpaHekcamo- KW-H(1,91)=18,8489
By KHMCJIOTY, Oyna Ha 9,28 % MmeHmowm 272 = p=0 00061 )
(p<0,05), Hix y 1-i rpymi. .

Tepminu nepebysanus y BindinenHi 2,1
IHTEHCHBHOI Tepalii y XBopux 2-1 rpyIu Ta-
KOX OyJIH 0CTOBIPHO MEHILMMH, HiXK Y 1-i 2,0
rpymi (puc. 4). 1.9

Tpom603u rnuOGOKUX BEH HUXKHIX
KiHI[IBOK OyJIM BUSBIIEHI Ha 3-TI0—5-Ty 100y 1,8
IIiCasT OMEepPaTHUBHOTO BTPYYaHHSI y 6
(17,14 %) xinox 1-i rpymu. ¥V 4 (10,25 %) 1,7 —-
JKIHOK 2-i TPYIU CIIOCTepIraiucs TpoMOOo31
IIHOOKHX BOH 3 KIiHITHO GescummTommnm 10
nepebirom. Yacrora TpoM0O03iB TIIMOOKHUX 1.5
BEH HIDKHIX KiHLIBOK Maja TeHACHIUIO 110
3HKeHHA 3 17,14 no 10,25 %, ane ue He Oyno 1,4
CTATUCTUYHO JocTOBipHUM (p<0,05). [1pn
TOPIBHSAHHI PU3MKIB BUHMKHEHHS TpoM603iB 1,3 |
MIMOOKKMX BEH HIDKHIX KIHIIBOK OyJiO BCTa-

N

~ Y

HOBJICHO, 1110 Y TPYITi XBOPUX HA MIOMY Mat- I'pymna
KU, [Ki Ha TIepionepaliifHoMy eTarti JIikyBaH- B Mean T Mean%0,95
HS OTPUMYBaJIN aHTH()IOPHHOTITHYHY Tepa- Conf. Interval

mito, pusuk 6ys HivkaM (RR=0,6). Puc. 4. Tepminu nepeOyBaHHSI XBOPUX

BucHOBKH y BiAIiICHH]I iIHTEHCUBHOI Teparmii

1. [1pu BUBYEHHI CTAHY CUCTEMH [€MOC-
Ta3y y XBOPHX 3 FIaHTCHKOIO MiOMOIO MaT-
KH JI0 TIOYATKY JIIKYBaHHS BCTAHOBJICHO MEBHI BiIMiHHOCTI IOPIBHSIHO 3 HOPMOIO, a CaMe:
rimeparperarito y BUTJIsIl 301IbIICHHS TOKa3HUKA IHTEHCMBHOCTI KOHTAKTHOI (pa3u Ko-
aFyJIHHﬁ Ha 76 % (p<0 05), rinepkoaryysiio y BULIISII 3POCTAHHSI MOKA3HUKA IHTEH-
CHUBHOCTI KanyJIHHII/IHOFO leaI/IBy Ha 71 % (p<0 05) 1 akTuBarito GhiOpUHOII3Y, 301UTbIIICH-
HsI MTOKA3HUKA IHTEHCUBHOCTI peTpaKuu Ta J3Ucy 3TyCTKa Ha 65 % (p<0, 05)

2. BCTaHOBIICHO, 110 Y XBOPUX 3 TIraHTCHKOIO MIOMOIO MAaTKH Ha TPETIH IeHb IiCIIs
OTIEPATHBHOI'O BTPYUAHHS, sIKi Ha MepionepamifHOMy eTarri JIKyBaHHS He OTPUMYBalll
aHTU(DIOPUHOTITUYHOT Teparii, MOKa3HUK IHTEHCUBHOCTI KOHTAKTHOI (pa3u koaryssiii
OyB 30inblIeHUN Ha 24 %, MOKA3HUK IHTEHCHBHOCTI KOATYJISIIHHOTO IpaiBy 3MEHIIIe-
Huii Ha 8 % MOPIBHIHO 3 HOPMOIO, L0 CBIAUMIIO MTPO BiTHOBJIEHHS CTAHY KOATYISAIIHHOT
JaHKHU cucTeMH reMocTasy. [10Ka3HUK iHTEHCUBHOCTI peTpakiii Ta JTi3Kcy 3rycTKa, KU
Xapakrepusye cTaH (HiOpUHOIII3Y, HE BITHOBIIIOBABCS 1 OyB 30UIbLIeHUI Ha 27 % MOPIBHSI-
HO 3 HOpMOI0 (p<0,05), 1110 CBITUMIIO PO 30epeKeHHs aKTUBAI] (piOpUHOITI3Y.

3. BcTaHOBIICHO, 1110 Y XBOPHX 3 TIAHTCHKOK MIOMOKO MAaTKH, SIKI Ha Iepionepartii-
HOMY eTalll JIIKyBaHHSI OTPUMYBaIIM aHTU(DIOPUHONITUYHY TEPAIIif0, HA TPETil JISHb ICIs
ONIEpAaTUBHOIO BTPYYaHHS MOKA3HUK IHTEHCHMBHOCTI KOHTAKTHOI (a3u xoarysmii Oys
301IbIIeHNH Ha 19 %, MOKa3HUK IHTEHCUBHOCTI KOAryIsLiHHOTO IpaiiBy 301IbIIEHNI Ha
6 % MOPIBHIHO 3 HOPMOIO, 1O CBIAYMIIO IIPO BIJHOBIIEHHS CTaHY KOATYJALIHHOI TAaHKU
cucTteMu remMoctasy. [1oka3HHUK IHTGHCHBHOCTI PeTpaKIlii Ta JI3UCY 3ryCTKa, IO Xapak-
Tepusye craH GpidpuHoIII3y, OyB 30UbIIeHN HA 6 % (p<0,05) mopiBHIHO 3 1-10 IPyIIOIO,
[0 CBITYMUIIO MPO HOPMAJII3aIio (iOpUHOMI3Y.

4. BUKOpHUCTaHHS MTOIOBKEHOI iy palbHOI aHecTe3il, TpaHEeKCAMOBO1 KUCIIOTH 1 Oe-
MIMAapUHY € HAUOUTBII TOIUTLHUM JJISl 3SMEHILIEHHSI KDOBOBTPATH Ta BIHOBJICHHS PE3ePB-
HUX MOJKJIMBOCTEH CHCTEMHU reMocTa3y. Y XBOpHX 2-1 IpyIu piBEeHb reMOrI00iHy Ha ApYy-
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Ty micisionepaiiiiny 100y o0ys BumuM Ha 10 % (p<0,05), kpoBoBTpaTa OyJia HUKUOIO Ha
29 % (p<0,05), HeoOXiIHICTH TIEpE/TMBAHHS TTPETIapaTiB KpoBi MeHIIo Ha 9,28 % (p<0,05),
TEepMiHM NTepeOyBaHHS Y BiAUICHH] IHTEHCUBHOI Teparlii MeHImMH Ha 24 % (p<0,05).
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BIVIMB JTEBOCUMEHJIAHY HA IIOKAZHUKHA
LIEHTPAJIbHOI TEMOJAVMHAMIKU Y ITALIIEHTIB
I3 CUHAPOMOM HUMU3bKOI'O CEPLHEBOI'O BUKUY
MICJIA KAPJIOXIPYPITYHUX OIEPALIIN
B YMOBAX HITYYHOI'O KPOBOOBIT'Y

Hepotcasna yemanosa «Ilncmumym cepys
Minicmepcmea oxoponu 300po8’s Yrpainu», Kuis, Yxpaina

YK 616.12-008.16

U. H. Ky3bmnu, A. B. Cranumesckuii, H. I'. Measnuk, I'. . KoBTyH,
H. b. UBaniok

BJIVSHUE JEBOCUMEHJIAHA HA TIOKA3ATEJIM LIEHTPAJIbHOM
IT'EMOANHAMMUKU Y NIAHUEHTOB C CUHAPOMOM HU3KOI'O CEP-
JEYHOTI' O BBIBPOCA ITOCJIE KAPJTUOXUPYPTMUECKUX OITEPALIUI
B YCJIOBHUAX UCKYCCTBEHHOI'O KPOBOOBPAILIIEHUA

Cunapom HU3KOTo cepaeunoro Beiopoca (CHCB) — Hambonee rpo3Hoe U ipa-
MAaTHYECKOE OCIOXKHEHHUE y MAIMEHTOB IOCIIE KapIUOXUPYPrUUECKUX OTepaLuii.
ITpuunnsl pazsurtus nocneornepannonHoro CHCB muorogakropHsie. Jleyenue Ta-
KHX MAIMEHTOB BKJIIOYACT Kak (hapMaKOJIOTHUECKYIO TePAITUIO (JIMYyPETHKH, BEHO3-
HBIE TWISTATOPBI, THOTPOTIBI), TAK U MEXaHUYECKYIO TOJICPIKKY (BHYTPHAOPTAIIb-
Hasi OaJJIOHHAST KOHTPITYJIbCAIIHS ).

Ieabio paboThl OBUIO OICHUTH BIMSHUE JICBOCUMEH/IAHA HA ITOKA3aTENN 1ICHT-
panbHoOl reMmoanHamMuky y nanuenToB ¢ CHCB nocrne kapAnoXupypruueckux ome-
pauuii B ycIOBUAX MCKYCCTBEHHOI'O KPOBOOOpaleHHs. bpl1o mpoaHaan3upoBaHo
COCTOSIHME 45 MalKMeHTOB, KOTOPBIE MOJIydaln J00yTaMIH, HOPaJAPEHAINH U JIOT-
MUH KaK TepPaIUIO EPBOIi JIMHUH, C TOMOIIBIO KOTOPBIX HE OBLIO TOCTUTHYTO J0C-
TATOYHON KOMIIEHCALMU reMoinHaMUKU. C 11e1bI0 HHOTPOITHON MOJIEPKKHU ATUX
MALMEHTOB aBTOPHI IPUMEHUIIH JIEBOCUMEH/IAH, a TAK)KE MPOBEIN MOHUTOPHUHT Te-
MOJIMHAMUKHU C TIOMOIIIBIO KAaTeTepa B JICTOYHON apTepuu. BbUTO OTMEUeHO yiyu-
LIIEHUE CePJICUHOT0 MHIEKCa, IToKa3aTeNel LIeHTPaIbHOM reMOIMHAMUKHI U 10CTaB-
KM KHCIIOPO/Ia K TKAHSIM Y UCCIIEAYEMBbIX MAIIMEHTOB.

ABTOPBI IIPUILTH K BBIBOJY, YTO IPUMEHEHHUE JICBOCUMEH/IAHA Y MALMEHTOB C
CHCB npuBoaut K 6JaronpusiTHBIM reMoaIuHaMuueckuM 3 dexram Ha GpoHe He-
JIOCTATOYHOM CUMIATOMUMETUYECKOH MOIEP)KKH KOMOUHAIIMEH U3 TpeX HHOTPOTI-
HBIX CPeACTB (100yTaMUH, HOpaJpeHaINH, JOTIMUH).

KuroueBsle ci10Ba: J1eBOCMMEH/IaH, MCKYCCTBEHHOE KPOBOOOpAILEHHE, KaPIUO-
XUPYPrHsl.
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I. M. Kuzmich, O. V. Stanishevskiy, M. G. Melnyk, G. I. Kovtun, N. B. Ivanyuk

INFLUENCE OF LEVOSIMENDAN ON THE INDICATORS OF CEN-
TRAL HEMODYNAMICS IN PATIENTS WITH LOW CARDIAC OUTPUT
SYNDROME THAT UNDERWENT CARDIOPULMONARY BYPASS FOR
CARDIAC SURGERY

Postoperative low cardiac output syndrome (LCOS) is the most threatening and
dramatic complication in patients that underwent cardiac surgery. The postopera-
tive LCOS is a multifactorial problem. Its causes include initial patient’s state, the
procedure of cardiopulmonary bypass itself, and the quality of both surgical tech-
niques and anesthesiological care. The management of LCOS includes both phar-
macological therapy (diuretics, venous dilators, inotropes) and mechanical support
(intra-aortic balloon counterpulsation and ECMO). The aim of the study was to
evaluate the influence on Levosimendan on hemodynamics of such patients. 45 pa-
tients were analyzed. They were initially treated with dobutamine, dopamine and
norepinephrine. As far as the desired stabilization of hemodynamics was not
achieved, the authors added Levosimendan to treatment options of these patients
and performed the calculations of central hemodynamics indicators. The results were
the increase of cardiac index in the evaluated patients, and the general improve-
ment of hemodynamics indicators and tissue oxygen distribution. As a conclusion,
authors state that Levosimendan is beneficial and leads to the overall improvement
in the patients that underwent cardiopulmonary bypass for cardiac surgery in case
of insufficient ‘triple’ management scheme with dobutamine, dopamine and nore-
pinephrine.

Key words: Levosimendan, cardiopulmonary bypass, central hemodynamics,
cardiac surgery.

AKTyaabHiCTH NpodieMun

[MTicnsionepariiina «cepieBa ciaOKicTh» (roctpa cepuesa HemocraTHicTe — ['CH),
cuHApOoM HH3BKOTO cepieBoro Bukuay (CHCB) y kapmioxipypTridHUX MaIli€eHTIB €
HAWOUIBIN TPI3HUMH 1 IpAMAaTHUYHUMH YCKITATHEHHSIMH.

HecBoeuacHa kopekiis rinonepdysii MpU3BOAUTH 10 IIBUAKOTO 1IIIEMIYHOTO YITKO/-
JKEHHsI OPTaHiB 1 TKAHUH 3 MOJANBIINM PO3BUTKOM IOIIOpraHHoi HegocTaTHOCTI. Haii-
YYTIUBIIIAMHE [0 TIIOKCUYHOTO YPa)KEHHsI OPTaHiB € HUPKU Ta TOJIOBHUN MO30K. Po3-
BHUTOK I'OCTPOTO YIITKO/DKEHHSI HUPOK, eHIledanonartii, HAOPSKY MO3KY, IIIIEMIYHOTO YIII-
KOJDKCHHS ITeUiHKM 3HAYHO 3HIDKYE IIAHCH MAllieHTa Ha BIDKMBAHHS. [IporpecyBaHHs
MOJIIOPTaHHOT HEJIOCTATHOCTI Y TIOJIAJTBIIIOMY TSTHE 32 COOOK0 HU3KY BTOPUHHUX YCKJIAJI-
HEeHb, TAKUX SIK ITHEBMOHIS, TOCTPUI peCIipaTOPHUI JUCTPEC-CHHIPOM, Tialli33aiekHa
rocTpa HUPKOBA HEJJOCTATHICTD, CETICUC, Koarynonartis. JIikyBaHHs JaHOI KaTeropii yck-
JAJHEHb € TPUBAIIUM, TOPOTUM, TPYIOMICTKUM 1 He 3aBXKIAM yCHIIIHUM. ToMy HIBHAKA
peakiiis JikapiB iHTeHCHUBHOI Teparnii Ha BuHUKHeHHss CHCB i cBoeuacHa KOpeKliis re-
MOJMHAMIYHUX PO3JIaiB — IIe 3alOPyKa 3HIKCHHS MiCIISIONCPaIliifHOl JIETaIbHOCTI Y
KapaioxXipypriunux namieHTis[1; 7].

[MpuunHu poseutky micisonepaniitHoro CHCB e 6aratodakTopaumu. 1o HUX Ha-
TIeKATh:

— BUXIJHHUI CTaH MaIl€HTa;

— BIUIUB MIPOLEAYPH MTYyIHOTO KpoBooOiry (IIIK);

— aJICKBATHICTh XIPYPridyHOI TEXHIKH;

— aHecTe310JI0TIuHe 3a0e3MeUeHHsI.

Opakiiist BUKkuy Jiporo nurynouka (OB JILL) < 40 % no omepariii, oneparrist Ha GpoHi
FOCTPOTO KOPOHAPHOTO CUHAPOMY, TSDKKA KIIalldHHA MATOJIOTIS, JeKOMIIEHCOBaHA Cep-
LIeBa HEJOCTATHICTh, BUCOKA JIEreHeBa IiNepTeH3is, LIyKpOBUH aiabeT, rinepToHIYHa XBO-
poba, XpoHIYHI OOCTPYKTHUBHI 3aXBOPIOBAHHS JIETEHB € HE3AJIEKHUMU (PaKTOPAMU PU3H-
Ky po3sutky CHCB, mo moB’si3aHi 3 BUXiTHIM cTaHOM mailieHTa. OrepaTuBHI BTpyJYaH-
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Hsl, IKI BUKOHYIOTBCS 3a JKMTTEBUMHU ITOKa3aHHSIMHU Ha (GoHI 1HPapKTy MioKapia, y
100 % Bunaxis BexyTh g0 po3Butky ['CH y panubomy micisonepartiiitnomy nepioi [1; 5].

lnoTensis, rinoTepMisi, KOAryaonatisi, aKTUBaLlis IIUTOKIHOBOTO KacKaay 1 IepeKuc-
HOT'O OKUCHEHHSI JIMiJIiB, KOHTAKT KPOBI 3 UYXOPIIHUM MaTepiajloM KOHTypa, a TAKOX
MikpoeMOoJTi3allisi KopoHapHOro KpoBoToky i yac LK moripiyoTs CKOPOTIMBICT
MioKapaa Oe3MmocepeIHpO Iicas BUXody i3 mepdysii. CTymiHp yIIKOKESHHS MioKapaa
npsiMmo mponopidHuii TpuBanocti LK, Tomy 3MeHIeHHs dacy niepdysii € KIIIo4yoBUM
MexaHi3MoM y 60poTh0i 3 po3sutkom CHCB [5].

ITomumnku XipypriuHoi TeXHIKHU, TaKi SIK HeaJeKBaTHA KOPEKIIis Bau, HEIOBHA peBac-
KyJIsIpU3alisi, TpUBaje NePEeTUCKAHHS a0pTHU, EPEePO3TATHEHHS ITYHOUKIB, HEaJeKBaT-
Ha KapJIioIUIerisl, MOBITpsiHA eMOOITIsi KOPOHAPHUX apTepil, rocTpa AUChyHKIIIS TPOTE3iB
Takox mpu3BoAATh no I'CH micnsa BinkmrouenHs anapara IIK. Po3sutox I'CH cripuun-
HSIIOTB 1 TOCTPI XIpypriyHi KPOBOTEYI, & MIPU HEAJICKBATHOMY JIPEHYBaHHI — TaMIIOHAIa
cepIIs.

Mo anectesionoriunux npuunH po3Butky CHCB Hanexats iHTpaonepatiifna imemis,
apuTMmii, alu03, FinoKceMisl, TIMOBOJIEMIsl, @ TAKOXK aHA(pUIAKTHYHI peakiii (mTpoTaMiH,
npernapaTty KpoBi). [IpUHIIMITIOBUM MOMEHTOM B AHECTE310JI0TTYHOMY 3a0e3IeueHHi € mpa-
BUJIbHE BUKOPHCTAHHS IIperapaTiB iHOTPOITHOI miaTpuMKH. HamMipHi BazompecopHi
BIUIMBU BUKJIMKAIOTH TIJIBUIICHHS 3arajibHoro nepedepuunoro omnopy cyaud (3[10C) i
OTIOPY JIETEHEBHX CYJIUH, 1[0, Y CBOIO YEPTy, CIPHsIE MiJIBUIICHHIO MOCTHABAHTAXKEHHS
0060x nuryHoukis 1 noripienHto 'CH [5; 6].

Mo xniniunux npossiB CHCB HanexaTs:

— TIIIOTEH31s;

— Taxikapmis;

— TIJBUINECHHS LEHTPAIBHOr0 BeHO3HOro THCKY (LIBT) abo THCKy 3aKIMHIOBaHHS
nereHeBux kamispis (T3JIK);

— 03HaKH rinonepdysii (XomoaHi Ol MKIPHI TOKPUBH, 3HUKEHHS IIBUAKOCTI Iiy-
pe3y, pPO3BUTOK JIEIPII0).

V pannboMmy micisornepatiiinoMy rniepioai s JikyBanHss CHCB BUKOpUCTOBY€eTHCS
KOMITIIEKC 3aXO/IiB IHTEHCUBHOI Tepaltii. Y TepIny uepry, MOBUHHI OYTH CTBOPEHI ONTHU-
MallbHI YMOBH JUIsl (DYHKITIOHYBAHHS BCIX CKJIAJJOBUX CUCTEMHU KPOBOOOIry (IIepeiHaBaH-
TaXEHHSI, MICITHABAHTAXKEHHS1, CKOPOTJIUBICTh, CEPLEBUI PUTM).

Kopexk1iist miaBUIIEHOTO MepeJHABAHTAXKEHHS, 0 BUHUKJIO BHACIIAOK JIIBOLIUTYHOY-
KOBOI HEZIOCTATHOCTI, POBOIUTHCS 13 3aCTOCYBAHHSIM IETIIHOBUX J1ypeTUKiB (pypocemin),
BEHOWIATATOPIB (BHYTPIIIHHOBEHHA 1H(Y31sl HITPOTIIIEPHHY) Ta 3acO0iB, IO MOKpa-
myoTh ckopotiuBicTs JIII (moOyTaMiH).

s ycyHeHHs TinoTeH3ii BHyTPITHhOBEHHO 3aCTOCOBYETHCSI HOPAAPEHAiH, 10 Ma€e
Jerkuil B,-MiMeTH4HUil Ta BUpaxeHn# P,-MiMeTHyHUi edeKkTH, y j03aX, SKi HE BUKIIHU-
ka1oTh 3HauHOTO TiaBuIeHHs 3[IOC. TUTpyeThCs 10 TOCITHEHHS LIIIBOBOI'O apTepialb-
Horo TUCKY (AT), sikuii MOxe OyTH pi3HUM 3aJIe)KHO BiJl 0COOIMBOCTEN NallieHTa. XBOPi
MTOXUJIOTO BIKY, 3 I[yKPOBUM /1ia0ETOM, TSHKKUM aTePOCKIEPO30M, TIMEPTOHIKU MOTPedy-
FOTh BUIUX moka3HukiB AT [2; 3; 7].

[TigBuIEHHS CKOPOTIUBOI 3JaTHOCTI MiOKapaa JOCITaeThCs 3a JTOMMOMOTOI0 3aC001B
THOTPOITHOT MIATPUMKH, TAKUX SK JOOyTaMmiH, TONIMIH, aJlpeHaJIiH, MUIPUHOH, JIECBOCHU-
Menaad. OCoONMMBICTIO CUMITATOMIMETHKIB, 110 3aTHI CTUMYJIIOBATH sIK -, Tak i o-pe-
LENTOPH, € T€, IO MEPIIMMH MPOSIBISIOTHCS B-eheKTH, a Mpu 301UTbIIEHHI 03U TPUETHY-
I0ThCS O-epeKTh. ToMy 1031 IHOTPOITHOT MiITPUMKHU TTOBUHHI OYTH y MEXaX CTUMYJISIIIi
B-penienTopis i, 32 HEOOXITHOCTI, JIETKOT CTUMYJIAIIT O-perienTopiB. HeoOXimHO yHUKATH
BUPAXCHUX MTPECOPHUX e(eKTiB iHOTpOIIB [4].

ITpu nikyBanni CHCB onTuManbHOIO 4acTOTOIO ceplieBUX ckopoueHb € 80-90 yiu./
xB. KoHTponpb Taxikapaii 3MiHCHIOETHCS MOBIIBHUM BHYTPIIIHBOBEHHUM THTPYBAHHSIM
B-6mokatopiB (6etanok). I1pu Taxiaput™miax (pidbpussiist mepeacepab, TPIMOTIHHS Te-
pencep/p, LUIYHOUKOBA TaxXikaplis, 4yacTa HTyHOYKOBA €KCTPACHCTOIIS) 3ACTOCOBY€ETh-
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csl BHYTPIIIHBOBEHHO aMioZlapoH a00 IMpU BUHUKHEHHI reMOIMHAMIYHOI HECTA0LTBHOCTI
— CHHXPOHI30BaHa KaplioBepcis.

[Tpu OpanukapAisix BUKOPUCTOBYETHCS €IEKTPOKAPAIOCTUMYIISLIS 32 JOMOMOTOI0
erniKapaiaIbHUX eIeKTPOIIB.

V pasi Hee()eKTUBHOCTI METMKaMEHTO3HOI Teparii 3aCTOCOBYIOThCS METOIM MEXaHiu-
HOT MJITPUMKH KPOBOOOIry, TakKi K BHYTpiIHHboaOpTaHLHa OaJIOHHA KOHTPITYJIbCAITis
(BABK) ato eKCTPAKOPIOpajbHa MeMOpanHa okcureHaiss (EKMO) [3; 6; 7]

[Tpu iHCTaNmALIT MexaHIuHOT HIL[TpI/IMKI/I KPOBOOOITY BKpail BaXXJIMBO MiATPUMYBATH
JIOCTATHIN piBEHb aHTUKOATYJISALI] 151 TPODIIAKTUKY TPOMOOYTBOPEHHS B epUQepry-
Hux aptepisx (nmpu BABK) i B kouTypi EKMO.

Mertoro 1aHoi poOOTH € OILIHKA BIUIMBY JICBOCUMEH/IaHY HA MOKA3HUKU IICHTPAIBHOT
FeMOJIMHAMIKH Y MAIIEHTIB 13 CHHAPOMOM HU3bKOI'O CEPIIEBOr0 BUKHUIY ITICIIS Kapaioxi-
PYPriuHUX omepalliii B yMOBax MTYYHOTO KPOBOOOIry.

Marepiaan Ta MeTOIH AOCTiTKEHHS

V JlepxaBHiit yCTaHOBi «IHCTI/ITyT cepust MO3 YKpaiHH» 3a mepiof 3 xoBTHs 2014
10 TPaBeHb 2015 pp. y BinaiieHH] IHTEHCUBHOI Tepamii JUTS IOPOCIUX Oyno ,E[OCJ'III[)KGHO
45 manienTiB 3 Tsokkoro 'CH, sika BUHMKIIA ITICIIS Kapmompyprltmnx onepaum B yMO-
Bax LIK y panHbOMY TicisionepatiiiHoMy mepiofi. Y rpyii 3 45 naieHTiB XiHOK OyI1o
36 % (16 nauienTiB) i yonoBiku 64 % (29 manientiB). CepeHiil BiK y Ipyli CTAHOBUB
(6418) poxky.

Besmnocepenuno nepe oneparieto 32 marieHTH 3Haxoamwiuck y IV dyHKIioHaIbHOMY
knaci (PK) 113 — y III ®K 3a NYHA.

CrieKkTp maToJorii BKIto4Yae B cebe Taki 3aXBOPIOBAHHS:

1. ImionaTuyHa AuaTaliiHa KapaioMionaTis.

2. lmemiyna xapaioMionaTis.

3. KnananHi BaJay ceplisi peBMATUYHOIO I'€HE3Y.

4. Tmmemiuna xBopo0a cepus (IXC) 3 mocrindapkranmu anespuzmamu JIII (B 11 Bu-
ImajgKax — TPOMOOBAHUMH).

5. ImemiyHa XBopoOa cepliist 3 IereHepaTUBHUME YITKO/DKEHHSIMU KIIAITAHHOT'O arla-
para.

6. Po3mapoByroya aHeBpU3Ma BUCXITHOTO BTy A0PTH 3 YPaKEHHIM a0pTaJIbHOTO
KJIaraHa.

3a nanumu EXO-KT, y Bcix namienTi @B JIL cranoBuina mentte 40 %, KiHIeBH dia-
CTOIYHHIA 00’ eM (KI[O) JIIT — (2701£80) mMi1. ¥V BCIX NIAIli€HTIB crIOCTepiranoc;l TTiABU-
IIEHHSI TUCKY B JIETCHEBIl apTepn (J'IA) — cucToNYHUN TUCK B JIA JOpiBHIOBAaB (74+
+24) MM pT. cT. Takum YMHOM, yCl MAIIEHTH BXOIMIIN IO TPYIU PU3UKY PO3BUTKY ITICIsI-
onepauiitnoi 'CH. Ilpu npomy y 12 nauientis @B JILI Oynra KpUTHYHO HU3BKOIO
(<20 %).

Posmnoain namientis 3a @B JIII nmogano y Taba. 1.

[TanieHTH 3 TSHKKOIO CEpLEBOIO MATOJIOTIEI0 Ta KIIHIYHUMHU IPOSIBAMU CEpLEBOI He-
JIOCTATHOCTI, SIK IMPaBUIIO, MAIOTh CYMPOBIIHI 3aXBOPIOBAHHS. Y HAIIOMY JIOCIIIKCHHI
NyKpoBui pmiaber 2 Ttumy manu 14

HALi€HTIB, 13 HUX Y 4 XBOpUX OYJIN 03HAKU ) _ Tabmuys 1
niabeTuuHoi HeponaTii. Posnoain nauienris

V 4 nauieHTiB BUSBIEHA apTepianbHa 3 (ppaKui€ro BUKUAY JIiBOrO HLIYHOYKA
rineprensis, y 6 — apurmis y BUrisim (iopu- 3a ganumu EXO-KT" (n=45)

JISLT Iepeacepb, V 3 XBOPUX A1arHOCTOBA- - - .
HO XpOHI;TIHC g6CTI§yKTHBI§e 3aXBOPIOBAHHS @B JIL (%) KUIBKICTb MaLlieHTIB
jieredis. Y 3 marficHTIB B aHAMHe31 BiaMiue- <20 12

HE roCTPE MOPYIIECHHA MO3KOBOI'O KpOBOO6i— 20-30 22

Ty 3a ilemMiyHuM TunoM. [ndapkr miokapaa

B aHAMHe31 BU3Ha4aBcs y 21 narieHTa. 31-40 11
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Tabauys 2
CrniekTp BUKOHAHUX KapaioXipypriunux BTpy4ans (n=45)

HasBa omneparii Kinpkicth orneparriit

I3ompoBane AKII

AKII + PAJIII

AKII + PAJIII + T/E 13 JILI
AKIII + PAJILI + T/E i3 JIII + MK
AKII + PAJIII + mm MK
IMAK

Ornepartist benrana*
Ornepanist benrana + AKII
IIMK + AKIII

IMAMK + AKII

IMTAMTK

I[MaMK + mnTK (kinb1s)

Ipumimra. AKII — aopro-koponaphe mynryBanns; PAJII — pe3exiiiss aHEBpU3MHU JIIBOT'O
nutynouka; T/E 3 JIII — tpoMGekTomist 3 JiBoro myHouka; miiMK — miactuka MiTpaibHOTO
KianaHa onopuuM KinblieMm; [TAK — nporesyBanHs aopTanbHoro kinanana; [IMK — npotesy-
BaHHs MiTpajibHoro kianana; [IAMTK — npoTte3yBaHHs a0pTajIbHOTO, MITPAJIBHOTO, TPUKYCITi-
JATbHOTO KianaHiB; i TK — MmacTuk TpUKyCHiIaabHOTO KilallaHa OMOPHUM KijlblleM; ¥ — ore-
pauis benTana — npoTe3yBaHHS A0PTAIBbHOIO KIAIlaHA BUCXIJHOI A0PTH 3 PEIUIAHTALI€I0 KOPO-
HapHHX apTepiu.

Il B0 BN BN VSN S e N RS e ol LN IF SN

w

Vcium 45 nauieHTaMm OyiIM BUKOHAHI Kapaioxipypriudi oneparii B ymoBax LK. CriekTp
omepalii npeacrasieHuil y Taou. 2. Onepariii mpoBOAWIN B yMOBaX MOMIPHOI TioTepMii
i KOMOIHOBAaHOIO aHecTe3ielo (ceBodurropaH, mpornodoir, peHTaHiI, M’ I30Bi pellaKkcaH-
). Cepenniit yac IIIK cranosus (108£32) xB.

[Ticns onepaliii XBOpi AOCTABIISUTMCH Y BIIIIJICHHS IHTEHCUBHOI Tepalrtii B CTaHI MeIH-
KaMEHTO3HOI cefallii Ta mryunoi BeHTusil jgeredsb (IIIBJI), sika npoBouiacek anapa-
tamu “Maquet Servo-1” Ta “Maquet Servo-S” y ctraHmapTHOMY pexcHMi CMV. 3 nepe-
XOJIOM Y PEKUM SIMV (cuHXpoHi30BaHa nepeMlmHa LIBJI), npu nossi y XBOPOTO cnpo6
CaMOCTIHHOTO JUXaHHS, napameTpu BEHTUJIALI] KOPHIYBAJIH 3AIIEKHO BiJl JAHUX aHAaIli-
3y Tas3iB apTepiayibHOI KPOBI Ta MmyJibcokcuMeTpii. [Ipu rimokceMii 3acTOCOBYBAIU T10-
MipHoO 30inbmieHi napamerpu [ITKB (1o 7-8 cm Box. cT.), 30UIbIIyBaIacs TPUBAIICTh
(ha3u 1mIaTO IUXAIBHOTO IMKJTY, & TAKOX 3MIHIOBAJIOCS CITIBBIAHOIIEHHS BAMX-BUAMNX (3
1:2m101:1,5).

MoHiTOpHHT XBOPUX BKIIO4ae: nocrinuit 3anuc EKT, Sa0,, SvO, kpoBi 3 BepxXHbOI
MOPOXHUCTOI BeHH, iHBa3uBHe BuMiptoBanHs AT, LIBT, moroanuHa omiHka aiypesy.
T"a3oBuii cki1a1 apTepialibHOI 400 3MIIIaAHOT BEHO3HOI KPOB1 BU3HAYAJIM ITPH HAIXOKCHHI,
a B ITOJAJILIIOMY KOJXHI 6 roj1 abo 3a HEOOX1THOCTI — YacTiIIe.

Tunoumu kiiHiuauMEu o3Hakamu CHCB ojipa3y x micjst BUi3Ly 3 onepariiitoi €:

— CTIKA TMOTEH31;

— Taxikapis;

— 36inpmmenns [IBT;

— nepmbequHHH crasM (XOJIOAHI Ha JTOTHK Ta OJIiIl KiHIIIBKH);

— IBUJKICTh mype3y MeH1lle 50 MJI/FOII,

— “Fluid unresponsiveness” — BiicyTHICTb peakilii AT Ha HaBaHTaXeHHS 00 €MOM;
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— TMOTIPIIEHHS apTePiaIbHOI OKCUTeHAITIT.

PanHiMu 1abopaToOpHUMU O3HAKaAMU HeaJeKBAaTHOCTI repdy3il nepudepuaHux TKa-
HUH €:

— MeTabOoIYHMUI aluI03;

— TIIBUIICHHS JIAKTATY KPOBi;

— 3HIDKEHHS KUIBKOCTI KMCHIO y BEeHO3Hill KpoBi (SvO,).

[Tpu nporpecyBanHi cumnToMiB 'CH maiieHTaM NpOBOAMIN ITHOTPOITHY MiATPUMKY
34 JOTIOMOT'OI0 CUMIIATOMIMETHYHUX PEYOBHUH. Y BCiX 45 XBOPHUX 3 TKKOIO Tics0onepa-
uiftnoro 'CH BuKOpHCTOBYBaJIM KOMOIHALIIIO TPHOX CUMITATOMIMETUYHUX PEYOBHH: 10-
OyTamiHy, HOpaJpEeHAIIHY Ta JOTIMIHY.

Sk mperapaT nepioi JiHii 3aCTOCOBYBAJIM JOOYTaMIH Y BUTJISIII TOCTIHHOT BHYTPIIII-
HBOBEHHOI 1H(Y31i 103010 5—10 MKT/(Kr'XB). JloOyTaMiH € CHHTETUYHNM aMiHOM 3 Iepe-
BaXXHOIO Ai€to Ha f;- Ta B,-penentopu. CTUMYJIsILIS B-peLenTopiB MOCKIIIOE IHOTPOIII3M
Miokapsa, a B,-perenTopiB — PO3LIMPEHHS KOPOHAPHHUX 1 nepudepruyHuX CyIuH (ToMy
J00yTaMiH HAJIKUTh 10 TPYIH IHOTPOIHUX Ba3oamiIaTaTopis). JJoOyTaMiH mpu 1ocrat-
HbO BHPaXXEHOMY 1HOTPOMHOMY edeKTi 3a3BUuaii BUKIMKae 3HIKeHHS AT 3a paxyHOK
CBOIX Ba30JWJIaTyIOUUX BiacTuBocTeil. ToMy 11 30epeskeHHst a00 MiABUILIEHHS CUCTOIIU-
Horo AT 10 IiTbOBUX PiBHIB (SIK mpaBwuto Ourkie 110 MM PT. CT.) SIK IHOTPOITHHIT 3aci0
nepioi JTiHil MU BUKOPHCTOBYEMO HOPAAPEHAIIH, SIKMI Mae MiHIMAIBbHUN [3,-CTUMYITIO-
BaJbHUI e(eKT i BupakeHnit o,-edexT. LIBuakicts iHdysii HOpagpeHaniHy cTaHOBHIA
0,05-0,15 mkr/(xr-xB) i Hikolu He nepeBuiyBana 0,3 MKI/(KIXB) y 3B’A3Ky 3 MOXIIUBI-
¢TI0 po3BUTKY 3HauyIoro ITCO Ta 3a paxyHOK LbOrO 3HM)KEHHS CEpLEBOIO BUKUIY.
Tperiit npenapat — 11e AOIMIH /103010 3—5 MKT/(Kr-XB). BiH xapakTepusyerbes nodami-
HEPTiYHIMH BIIACTUBOCTSIMH (CTUMYIISILIS Tiype3y) Ta 3;-MIMETHUIHUM e(pEeKTOM.

V Bcix 45 XBOPHX 115 «TIOTPIHA CXeMa» THOTPOIIHOI MATPUMKHU B ONITUMAIIBHUX J103aX
BUsIBUIIACS Hee(eKTUBHOIO. Y 32 Malli€HTIB OYJIM AOCSATHYTI HITHOBI PiBHI CUCTOIIYHOTO
AT Bume 110 mm pT. cr. CTabinbHMII CHHYCOBHI PUTM 3 4acToToro MeHme 110 yn/xs
BJIAJIOCh YTpUMATH Yy 28 MAIEHTIB 32 JOMOMOTO0 iH(Y3il amiogapoHy, abo JpoOHUX
BHYTPIIIHLOBEHHUX O0JI0CiB OeTanoky. He3Bakaroun Ha 11e, y 45 XBOpHUX CriocTepirain
nporpecyrounii pict LIBT, 3HIKEHHS IMBUIKOCTI Iiype3y MeHIe 1 Mit/(Kr'Tom), O3HaK|
nepugepnaHoro BazocnasMy. [Iporpecyroue 3HIKeHHS Sa0, 32 paxXyHOK 301TbIICHHS
IHTePCTUIIIITHOTO HAOPSIKY JiereHb OyJo BiamiveHe y 13 mamieHTiB. 3rigHo 3 1abopaTop-
HUMU JaHUMH CIIOCTEPIranocs MiABUIIEHHS JTAKTaTy KpoBi Ta 3HMWKeHHS SvO, < 60 %y
BCiX xBopux. Takox BiiMiuaBcs CTINKUN MeTaOOIIuHMIA a1tnno3. JJani pyTHHHOTO MOHI-
TopuHry kiiHiuHux nposisiB CHCB nipesncrasieni y taou. 3.

3TigHO 3 pe3yabTaTaMH, YCi MaIlieHTH TTOTPpeOyBaIN MOJABIINX i 3 METOIO CcTabi-
Jizariii poOOTH CUCTEMH KPOBOOOITY. ISl MOHITOPHHTY TTOKAa3HHUKIB IEHTPAIBHOT TeMO-
JuHAMiKu 45 XxBopuM OyB BCTAHOBIICHHI KaTeTep TUIly Swan-Ganz abo KaTeTep B Jiere-
HeBy apTepito (JIA-kaTeTep), sKUi T03BOJISIB BU3HAUATH TOJIOBHI CEPIIEBI JIETEPMIHAHTH
(mepen- 1 miCIsTHABAHTAXEHHS Ta CepleBUN BUKKI). [ eMonuHamiuHi napameTpu (reMo-
JIMHAMIYHUNA TPO(D1Ih) BUMIPIOBAIH IIPSIMUM CITOCOOOM.

V BCIX XBOPHX ISl [IOCWJIEHHS 1HOTPONHOI MIATPUMKHU OyB BUKOPUCTAHUM JI€BOCHU-
MEH/IaH (CUMJIAKC) Y BUTIIS/ MOCTIHHOT BHYTPINILHOBEHHOI iH(Y3ii 103010 0,1-0,2 MKr/
(kr-xB) 0e3 3aCTOCYBaHHSI HABAHTAXKYBAJIbHOI JIO3H.

Mu BUKOHAJIU 5 €TariB BUMIPIOBAHHS TOKA3HUKIB reMoAHaMigYHOTO Tipodito. [Tep-
IIUH BUMIP MPOBOJUBCS HA IMIKY TeMOAMHAMIYHOT MIATPUMKH TPbOMa CUMITATOMIMETH-
KaMHU JI0 Mo4YaTKy iH]y3ii teBocuMeH1any. JIpyruii BuMip BUKOHYBaBcs yepe3 6 roJ1 micis
ITOYaTKy BBEACHHS JIEBOCUMCHIAHY, maii yepe3 12, 24 ta 48 rox. [Hdy3isg meBocuMeH1a-
Hy TpuBaa (2413) rox, TOMy OCTaHHIM BUMIp TPOBOJIUBCS 3 METOIO BU3HAYCHHS 3aJTUIII-
KOBHUX SIBUIII JICBOCMEH/IAHY Ta HOro MeTaboIiTiB. Pe3yIbTaTi BUMIpIOBaHHS MOKA3HHUKIB
LEHTPATbHOI TeMOAMHAMIKH 10, i Yac Ta Mmicias iHdy3ii TeBoCUMeHIaHy TpeACcTaBlIeH]
B Tabn. 415. Y T1abn. 4 — pe3ynbTaTh BUMIPIOBAHb, a B TA0JI. 5 — PO3PaXyHKOBHX Ie-
MOJIMHAMIYHUX MOKa3HUKIB.
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Jani kiiniunoro Ta 1a6opaTopHOro npossis
nicisionepaniiiHOro CHHAPOMY HH3BKOTO cepleBoro BUKUAY (n=45)

Tabauys 3

IToxa3zuuk 3HauyeHHs KinpkicTh mauieHTiB %
AT cucr > 110 MM prt. cT. 32 77
90-110 MM prt. cT. 6 13,3
70-89 MM pT. CT. 7 15
YqCcC > 110 yn./xB 17 37,7
<110 yn./xB 28 62
BT 12-16 MM pT. CT. 14 31,1
16-22 MM pT. CT. 31 68,8
Hiypes 40-80 mut/rox 4 8
< 40 M/ rog 41 91,1
Sa0, 94-100 % 32 71
<94 % 13 28,8
SvO, 50-60 % 21 46,6
<50 % 24 53
Jlakrar 2-6 11 24,4
>6 34 75
Tabnuys 4
Pe3yabTaTn BUMipIOBaHb NOKA3HUKIB HIEHTPAJILHOI reMOIHHAMIKH,
oTpuMaHHUX 3a aonomoror JIA-karerepa 1o, mix yac (6, 12, 24 rox)
Ta micas (48 rox) indys3ii 1eBocumennany (n=45)
. . [Ticns indys3ii, roa
IToxa3nuk o 1H}Y311
Ao tudy 6 12 24 43
CB, n/xB 4,2%+1,6 4,4+0,7 5,710.8 6,3+0,7 6,4%0,8
YCC, xB 100,8+24,0 111,0£12,5 | 96,3+11.4 84,8177 85,5£7.8
CAT, 56,5t14,8 64,616,6 71,79 74,5£7,0 74,8169
MM PT. CT.
CTIIA 43,5+12,7 35,1£3.4 29,0+4,1 26,5+£3.,0 26,31+4,0
MM PT. CT.
LIBT 14,7£2,3 12,6%3,1 11,3%£1,7 9,9%+2,5 9,4+1,8
MM PT. CT.
T3JIK 19,9%3. 7 16,4%3,0 13,4119 11,2£2.0 10,9£2,3
MM PT. CT.
Hb 101,7+13,3 95,0£11,3 | 115,4+10,3 | 120,2%£9,1 | 119,3+10,0
Sa0, 0,96£0,12 0,98+0,08 0,96£0,02 | 0,95%£0,04 | 0,96%+0,02
SvO, 0,45%0,13 0,52%0,09 0,62%0,06 0,66%0,11 | 0,67%0,06
JlakTat 5,514 4,6%1,1 3,611,2 2,5%+0,8 2,0£0,9

Ipumimrka. CB — cepuesnii Bukux;, YCC — gacrora ceprieBux ckopouerb; CAT — cepeaHiit
aprepianpHuii Tuck; CTJIA — cepenniii Tuck B serenesiit aprepii; LIBT — nentpanbuuii BeHO3-
Huii Trck; T3JIK — THck 3akIUHIOBAHHS JiereHeBuX Kaninspi; Hb — remorno6in; SaO, — Hacu-

YCHHS KHCHEM apTepianbHOI KpoBi; SVO, — HACHUEHHS KICHEM BEHO3HOI KPOBI.
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Tabauys 5

Pe3ynbTaTi po3paxyHKOBHX MOKA3HUKIB EHTPAJIbHOI FeMOIMHAMIKH
orpumanux JIA-katerepom a0, mig yac (6, 12, 24 rox)
Ta micas (48 roxn) indysii 1eBocumennany (n=45)

IMoka3HUK o indysii Micns indysii, rox
6 12 24 48

CI, 1/(xB'M2) 1,8%£0,4 2,6£0,4 3,5%0,5 3,6%0,5 4,2+0,6
VI, mi/m2 23,6£5,8 28,4149 32,077 39,6+7.8 40,1£8,3
IVPJILLL rm/v? | 14,0452 190448 | 254478 | 341487 | 345486
IYPIII, r-m/m2 5,9£1.8 6,312,1 7,5%£2,6 9,5%3,1 9,432
I3I10C, 2677,3% 1630,6+ 1632,6+ 1616,0% 1290,8+
JIH. ¢/(cM3-M2) +329,2 +395,6 +316,5 +314,3 +288,8
10JIC, 484,8+ 280,0% 265,0% 238,2+ 185,1%
JH. ¢/(cMm3-M2) +198.8 +213,5 +175.9 +107,5 +122.,7
J0O,, mi/(xB-M2) 2931+ 407,4% 434,6+ 489,5t 500,7+

+59.8 +48 4 +86,1 +77.6 +90.3

Ilpumimra. CI — cepuesnii ingexc; Y1 — ynapuwmii inenxc; [VPJIII — innekc ynapHoi po6o-
T niBoro nutyHouka; [YPITHI — inaexc ynapHoi po6oTu rpaBoro untyHouka; I3[TOC — innekc
3aranbHOro nepudepuunoro onopy cyaun; IOJIC — ingekce onopy JsereneBux cyaus; 10, — no-
CTaBKa KUCHIO TKAHUHAM.

PesyabTaTn nociigkeHHs Ta iX 00roBopeHHs

VY pe3ysbTaTi BUMIpY MOKA3HUKIB IIEHTPAJIbHOI FeMOIMHAMIKY MU OTPUMAJIU TaKi IaHi
PO BILIUB iH(Y311 JIeBOCUMEH/IaHy Ha FeMOAMHAMIYHUIN CTATyC MAIli€HTIB:

1. Criocrepirajocs mporpecyroue 30iIbIeHHs ceprieBoro inaekcy 3 (1,8+0,4) n/(xB-M2)
(mo 1H(DYy3ii cuMmmakcy) z10 (4,210,6) J'I/(XB M2) (uepe3 48 roj micis moyatky iHdys3ii).

2. Hamu He criocTepiranocs TaXlKapJII/ITI/I‘{HOTO e(beKTy JICBOCHMCHaHY, HABIIAKH, 31
30LTBIICHHSIM YAAPHOTO Ta CEPIIEBOTO 1HJEKCIB CTYIHD pe(IeKTOPHOI Taxikap/Iii 3MeH-
muBcst — 31 (100,8124,0) 1o (85,5+7,8) yu./xB.

3. Cepenniii AT y 3B’S13Ky 3 Ba30AMJIATAIIIEIO, SIKA BUKJIUKAETHCS JIEBOCUMEHIAHOM,
MaB TEHCHIIIO JO HE3HAUYHOTO 3HIKEHHSI, TOMY HEOOXiTHO OyJIO MiABUIIUTH JTI03YBaH-
Hs HopaapeHamHy 3 0,1 70 0,2 MKT/(KT°XB). Y ITOAAIBIIIOMY CIIOCTEPIraIocs ITaBHE ITiABU-
mieHHss CAT o ontumansHux mudp — 3 (56,5+14,8) 1o (74,8+6,9) MM prt. CT. (KIIIHIYHO:
JIOCTATHIN Jliype3, ajekBaTHA niepdy3is nepudepruuHuX TKAHWUH, 38I0BITHUI HEBPOJIO-
TIYHUE cTaTyC).

4. In¢y3ig neBocMMeHIaHy IpYBela 10 3HWKEHHS THCKY HATIOBHEHHS IPaBOro Ta JIiBO-
ro muyHoukiB (LIBT 3uu3uscs 3 (14,712,3) no (9,4%1,8) mm prt. ct., a T3JIK — 3
(19,9%3.7) mo (10,9£2,3) MM pT. cT. 3MCHIIICHHS y TAIlI€HTIB TUCKY HarmoBHeHHS JII (3HU-
xeHHs1 T3JIK ekBiBaJIeHTHO 3HMKEHHIO KiHIIeBO-iacToiuyHoro Tucky JII) mpuBoauTh
JTO 3HIDKEHHSI TACHBHOTO KOMITOHEHTA JIETEHEBOI TiNepTeH3ii, 110, y CBOIO Yepry, 3HHKYE
IHTePCTULIIHMI HAOPSK y JIETEHSIX 1 CIIPHsIE 3HAUHOMY 3HUKEHHIO 3aTyXH.

5. 3HIKEHHS TUCKY B MajioMmy Kol kpoBooOiry: CTJIA (43,5+12,7) MM pT. CT. 3HH-
3uBcst 10 (26,314,0) MM pT. cT. — 3a0€3MeYnIIo 3HUKHEHHSI 03HAK IHTEPCTULIIHOTO Ha-
OpsIKY B JIETEHSIX Ta ITIIBUIIICHHS OKCUTCHAIIIl B apTepiallbHIl KPOBI.

6. [1poBeneHa kopekilist aneMii 10 piBHs reMorio6iny (119,3+10,0) r/m, o 30ibIrye
BMICT KHCHIO B KPOBI Ta € BXJIMBUM KOMITOHEHTOM Y 3a0€3eMe4YeHH] JOCTABKU KUCHIO
TKAHUHAM.
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7. 30epekeHa ageKkBaTHA OKCHTEHYIOUa BIACTUBICTH JereHsb (Sa0,=0,9610,02), mo
TAKOX € BAXKIIMBUM KOMIIOHEHTOM Y JIOCTaBIII KUCHIO.

8. JocarHyTi Taki 3HaUeHHS OKCUTeHallii 3MillIaHo1 BeHO3HOI KpoBi (Sv0,=0,67£0,06),
110 BiIOOPaXKarOTh HOPMallbHI BEIMYMHM €KCTPAKIii KMCHIO TKAHUHAMH Ta OIOCEepe/-
KOBAaHO MiATBEP/UKYIOTh a€KBATHICTh CEPLIEBOIO BUKUY.

9. 3HIKEHHS TaKTaTy J0 HOpMabHUX BeawduH (2,0+0,9) cBimunTh TIpo aneKBaTHY
OKHCHO-BITHOBHY (DYHKIIIFO MEPUPESPUIHIX TKAHUH.

10. JocsarayTi HOpMallbHI 3HAYEHHS CUCTOIIUHOT (DYHKIIIi UTYHOUYKIB CEpIs 3a OJTHE
ckopoueHHst — YI1=(40,1%£8,3) mi/m2.

11. BusHaueHi innekcu yaapHoi podotu o0ox mtyHoukiB cepus: [YPJIII=(34,5%8,6)
r-m/m2 ta IVPIII=(9,4£3,2) r-M/M2 — siki BioOpakaroTh CHEPreTHYHI 3aTpaTH MioKap/a
ITPY BUKOHAHHI HACOCHOI (PYHKITIi.

12. JocarHyTi MpUAHSATHI ITOKA3HUKH 3aTJIBHOTO MEPHU(PEPUIHOTO OIIOPY SIK MAJIOTO
— ICJIC=(185,1£122,7) qunr-c/(cm5-Mm2), Taxk i Benmukoro — I3ITOC=(1290,8+288,8) mun-c/
(cMm3-M2) ki kpoBooOiry. XoTtiocs 6 BIIMITHTH, IO 3HUIKEHHS TOCTHABAHTAKEHHS €
HaMOLIbIII eHEPTETUYHO BUTITHIM MEXaHI3MOM OINTUMI3AIli KPOBOOOITY, TOOTO 301IbIIIECH-
HsI CEPIIEBOTO BUKU/IY JIOCATAETHCS Oe3 301IbIIeHHS TOTPped MioKap/aa B KUCHI.

13. 3abe3meucHa afgeKBaTHA TOCTaBKa KUCHIO TKAaHWHAM ITAIli€eHTa, IO MATBEPIKYETh-
Csl PO3PAXYHKOM JIOCTABKH 02 (]102 (500,7£90,3) Ma/(xB'M2)).

V 1BOX MAIi€HTIB NOTpiliHA 1H0TponHa l'[lILTpI/IMKa JIOTIOBHEHA IH(Y3i€10 TeBOCHMEH-
JlaHy, He pUBeNa 10 JOCTATHBOI KOMIIEH ALl TeMOJMHAMIYHHUX TTOKa3HUKIB. ToMy y 1BOX
XBOPHX Teparisi 0yjia JOMOBHEHA MEXaHIYHOIO MiATPUMKOIO KPOBOOOITY 32 pAXYHOK BHYT-
PIITHBEOAOPTAIBHOI OAJIOHHOT KOHTPITYJIbCALIIi.

TaxkuM 4MHOM, 3aCTOCYBAHHSA JIEBOCUMEHJAHY ITPUBEJIO A0 MO3UTUBHUX 'eMOJUHAMIY-
Hux eekTiB Ta cnpusuto komnencanii CHCB.

JleBocumenian (cuMaaKce), 3rIHO 3 JAHUMHM KITIHIYHUX JOCIIHKEHb, TOKPAIYE I'eMO-
JUHAMiKy 0e3 CyTTEBOTO 30UIbIIEHHS MOTPed KUCHIO 1, SIK HACTIIOK, 3MEHIIY€E CUMIITO-
matuky ['CH. [Ipenapat npusnadyeHuil st kopotrkouacHoi tepanii 'CH mpu Heedek-
TUBHOCTI 3arajbHOI Teparii Ta 3a HeoOXIHOCTI IHOTPOIHOI MiATPUMKHU Miokapsa. Jle-
BOCHMEHJAaH HAJIeKUTh 10 HOBOI'O KJlacy IpenapaTiB — CEHCUTHU3aTOPIB Kaybllito. Bin
Ma€ TPHU MEXiHA3MH Jii:

1) cencuTH3alls 4O KAJBIIIO NUIIXOM 3B’ 13yBaHHS 3 TpornoHiHOM C;

2) BiakpuTTS ATD-uyTIMBUX KaJIi€BUX KAHATIB Y TJIAIKOM I30BHX KIITHHAX CyIIUH;

3) BigkputTss AT®O-uyTIMBUX KaJliEBUX KAHAIIB Y MITOXOHJIPISX KapaioMionuTis [§].

Koxnuit xapaioMionur mae Mioq)i6p1/m1/1 3 aKTMHOBUMU Ta MIO3WHOBHMMH BOJIOKHA-
MH, sKi GopMYyIOTh CKOpOTIMBHMI anapat. IIpouec GopMyBaHHS aKTHHO-MIO3HHOBOIO
KOMITIICKCY PETyIIOEThCA MPOTEIHAMU — TPOTIOMiIO3UHOM 1 TPOTIOHIHOM, OCTAHHIH 3 STKUX
€ koMIutekcoM 3 Tpbox npoTeiniB (TnC, Tnl, TnT). [Tix yac cuctonm KOHIEHTpAITisl BHYT-
PIIIHBOKIIITUHHOTO KaJbIIO 301IbIIYETHCS, TPONOHIH C HACHMUYYETHCS KaJbLIEM, L0 €
Tpurepom ckopoueHHs. Ha moyaTky AiacToiy KaJibLiidi BUBOAUTHCS 3 LIUTO30JIO Ta 3a-
KauyeTbCs B CAPKOIIA3MATUYHUN PETUKYJIYM, JI€ ACTIOHYETHCS B OUIKYBAaHHI HACTYITHOT
cucronu. Tpomonin C 6e3 KaJpIlilo CIYy)KUTh TPUTEPOM pernakcaiii. Jlegsocumenoan ce-
JICKIMUGHO 38’A3YEMbCA 3 HACUUCHUM Kaabuiem mponorinom C, cmadinizye npu ubomy Kom-
naexce TnC — Ca?* ma cnpuse 6invw 0062omy hopmyeannto micmrka akmun-miozun. Dop-
myBaHHs KoMmiuiekey TnC — Ca2* € KaapIiif3aIeKHIM 1 10r0 IyTIUBICTD 301IbIITYETHCS
TUTBKU TIPU MIABUIICHHI KOHIEHTPaLlii BHYTPIIIHHOKIITUHHOTO KaJbIlito. ToMy JieBoCcH-
MEHJIaH 30UIbIIy€e CKOPOTJIMBY 3AaTHICTh IIiJl YAC CUCTOJIM, HE MOPYLIYIOUH IIPOLEC pe-
JaKcauii Mg yac I1acToJIM, KOJIM KaJbLil0 HEMAe Ta BiH JENOHOBAHUN B eHIOILUIa3Ma-
TUYHOMY peTukyiyMmi. [Ipoiiec He moTpeOye 30UTbIIEHHS] BHYTPIIIHbOKIITHHHOTO KaJTh-
1if0, & TAKOXK JIOJIATKOBUX BUTPAT eHeprii [4].

TaxuM YMHOM, CEHCUTH3ALlisl KAJIBIIIO JIEBOCUMEHIAHOM 3a0e31euye 301TbIIIeHHS CKO-
pOTIUBOCTI cepiisi Oe3 MiABUIICHHS PIBHS BHYTPIITHBOKIITUHHOTO KaJbllifo, MOTPed y
KHCHIO Ta, SIK HACIIOK, O3 BIUIMBY HA CEPIEBUI PUTM 1 penakcaitiio [8; 4].
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3aBasku BIIKpUTTI0O AT®-4yTINBUX KallieBUX KAHAJIB y CApKOJIEMI TJIaJIKKX M S31B
CYJIMH JICBOCUMEH/ITAHOM, BiJIOYBA€ThCS BA30IMIIATALlISI APTEPiaIbHUX, BEHO3HHX 1 KOPO-
HAPHUX CYIMH, 110 TPUBOIUTH 10 3HWKEHHS MOCT- Ta MEePeIHABAHTAKEHHS, a TAKOXK [0
MIOKpAIaHHsI KOPOHAPHOI'O KPOBOOOITY.

Bigkpupatoun AT®-uyTiauBi KaJli€Bi KaHAJH, JICBOCUMEH/IAH 3aXUIIA€E CepIie Bi ile-
MIYHHX 1 penepdy3iiHIX YIIKOKCHB (KapaiompoTeKTUBHUN edekT) [8].

Ha BinmMiHy Bij IeBOCUMEHIaHY, BCI 1HINI BIJIOMi IHOTPOITHI peYOBHHHM (IOOYTaMiH,
JIOMITiH, aJ[peHalliH, HOpaJIpeHaIliH, MUIPUHOH), 03 BUKITIOYESHHS, TPAIIOIOTH 33 MEXaHi3-
MOM cTUMyJsil TAM® i, K HacIiIOK, 30UTBIIYIOTh BMICT KAJIBLIIO B LUTOIUIA3Mi Ta
noTpedy MioKapa B KHCHI, 1[0 € HETATHBHUM SIBUIIEM B YMOBaX OOMEKEHOI T10CTaBKU
0O, [4].

BucHoBku

3actocyBaHHs JeBocuMeHIany y xBopux i3 CHCB (I'CH) npuBoauTh 10 MO3UTHUB-
HUX FeMOJMHaMIuHUX eekTiB Ha (oHI Oe3ycinHOl CHMIATOMIMETUYHOI MIATPUMKHI
KOMOIHAIIEI0 3 TPhOX IHOTPOIMHUX MpenapaTtiB (4o0yTaMiH, HOpagpeHaiH, JTOMMIiH).
[Nokpamanas MOKa3HUKIB LEHTPATBHOI FTeMOJAMHAMIKI CIPUsIE HOpMaJi3allii 10CTaBKu
KHCHIO TIepU(EpUIHAM TKaHHHAM, IO € IHTETPAIbHAM ITOKa3HUKOM aJeKBATHOCTI Te-
pudepuunoi nepdy3sii. JJocIrHeHHsI ONTUMAIBHOTO MEPHU(GEPUIHOTO TOCTAUAHHS KHCHIO
TKAaHUHAM € KJIIOYOBHM (DAKTOPOM 3aXHCTy OPTaHiB 1 3aM100IraHHS PO3BUTKY CHHIPOMY
MOJIIOPTaHHOI HETOCTATHOCTI.
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I3 CKEJIETHOIO TPABMOIO
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B. A. UBanoBa, C. C. Lllepoakos, E. I1. Kupnuunukosa, 0. A. [Toranuyk

CPABHUTEJILHBI AHAJIN3 CXEM HASHAYEHUSA AHTUDOUBPU-
HOJUTUYECKUX CPEJACTB ¥V BOJIBHBIX CO CKEJETHOI TPAB-
MO

AKTyalIbHOCTb. Y IMAIMEHTOB C MOJUTPABMON U Pa3BUTHEM THIIOTEPMUH, ali-
71032 ¥ KPOBOIIOTEPH MMPOUCXOAUT HAPYIIEHNE CBEPTHIBAIONIEH CHCTEMBI KPOBH.

Martepuajibl M MeToAbL. BbUTO N3y4eHO UCXOIHOE COCTOSIHIE CUCTEMBI T'eMOoCTa-
3a y 83 OONBHBIX MOMUTPaBMoOii: 1-s1 rpynmna (n=41) — manueHTsl, KOTOPBIM B CO-
CTaB MHTEHCUBHOI Tepanun Ha3HAYCHO BBEJCHUE TPAHEKCAMOBOM KUCIOTHI, 15 Mr/
KT Kaxaple 6 4 B TeueHue 3 cyT., a naueHTam 2-i rpynmnsl (n=42) TpaHEeKCaMOBYIO
KHMCJIOTY BBOJMIIN ITyTE€M IIOCTOSIHHON MH(DY3uM u3 pacyera 60 MI/KI' B CYTKH.

PesyabraTel. [IpoBeneHa KOMITJIEKCHAs OLEHKA CHCTEMBI TeMOCTas3a ¢ MpHuMe-
HEHUEM HU3KOYACTOTHOU Mbe303JIeKTPUIECKOi TpoMboamacTorpaduu u paspabdo-
TaHbl METOJIbI KOMIUIEKCHOW KOPPEKIMN HAapPYyLIEHUI reMocTasa, a TakyKe BBINOJI-
HEH CPaBHUTENbHBII aHaTn3 3(p(HEeKTHBHOCTH PA3IMUYHBIX CXeM MHTEHCUBHOM Tepa-
ITUU TEMOCTATUYECKUX PACCTPOMCTB B JaHHOU rpymre 60abHbIX. [1pu aHamuse nu-
HaMUKH (PUOPHUHOIIMTUYECKON aKTUBHOCTH MOKHO CZEJIAaTh BBIBOJ, YTO JIMHAMHUKA
rmokasaTensl HHaekca perpakuun u nmsuca cryctka (MPJIC) Bo 2-it rpynme mmeer
CYIIECTBEHHBIE OTIMYMS OT JUHAMMKHU 3TOTO MOKazaTess B 1-if rpymnme O0JbHBIX
noxuTpaBMoi. Tax, npu npakTudecku uaeHTHIHbIX BenmnuuHax MPJIC no nauana
nmedeHns Ha 1-e cyTku otmeuarorcst oTimuus. [lokasarens UPJIC Bo 2-it rpymnme
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OOJIBHBIX MTOJUTPABMOI JOCTOBEPHO HIKE IIPU CPABHEHHH C ITOKazaTeneM 1-if rpyn-
bl (p<0,5). Ha 3-e cyTku y mamueHToB 1-if TpyIIibl COXPaHSETCsl COCTOSIHUE Clia-
0oif akTuBanuu (HUOPUHOIIM3A, & y TTAITUEHTOB 2-i TPYIITBI HAOII01aeTCSI HOpMa-
nuzanus ubpuHonusa Ha 3-u cyTku. CTOMT OTMETUTH, UTO CYTOYHAS 7034 Tpa-
HEKCaMOBOW KUCIIOTHI, KOTOpas ObUTa Ha3HAUeHa MalleHTaM, OJJUHAKOBAa B 00enX
TPYIINax, a OTINIAIHICH TPYIIIBI TOJBKO KPATHOCTHIO HAa3HAYCHHUS.

BeiBoabl. 1. CocTosiHUE CUCTEMBI TEMOKOATYIISIIIUUA Y OOJBHBIX MOJUTPABMOMN
HEOOXOUMO OTIPE/ICIISITH C TOMOIIBI0 HU3KOYACTOTHOH MbE303JIEKTPUIECKON TPOM-
Ooosmacrorpaduu, 4TO MO3BOJISIET OAHOBPEMEHHO OLIEHUTH U3MEHEHUS BO BCEX 3Be-
HBSIX CHCTEMBI PETyJISLUN aTPEraTHOTO COCTOSIHUS KPOBH.

2. 'V GOJIBHBIX MOJUTPABMOU COCTOSIHHE COCYIUCTO-TPOMOOIIUTAPHOTO 3BEHA
CHCTEMBI TeMOKOATYIISIIIUN HeOOXOIMMO PACHEHUBATh KaK YyTHETEHHOE B COYeTa-
HUU C TUIIOKOATYIISLNEH U BBIPAKEHHBIM (HOPUHOINU3OM.

3. Ha3HauyeHHe TpaHEKCAMOBOUM KHCIOTHI OOJIBHBIM MOJUTPABMON MPU UCXOJI-
HOW akTUBalMK GUOpPUHOIN3A OoJIee 1IeIeco00pa3Ho MyTeM MOCTOSIHHON HH(Y3UH,
YTO TO3BOJISET MOIYYUTH YUY TUHAMUKY H3MEHEHHUI B CHCTEME PETyJISLUH ar-
pEraTHOTO COCTOSTHUSI KPOBU IO CPABHEHHIO C OOJIFOCHBIM MHOTOKPATHBIM BBEIe-
HUEM TIpernapara.

KuroueBsble ci10Ba: moimTpaBMa, KOaryaomnaTHs, HU3KOYaCTOTHAS MTbE303JICKT-
pudeckast Tpomboanacrorpadus.

UDC 617-001-06:616.151.5]-08-039.35

V. O. Ivanova, S. S. Shcherbakov, K. P. Kirpichnikova, Yu. O. Potapchuk

COMPARATIVE ANALYSIS OF ANTIFIBRINOLYTIC AGENTS PRE-
SCRIBED IN PATIENTS WITH SKELETAL TRAUMA

Relevance. Patients with multiple injuries and hypothermia, acidosis and blood
loss, has violation of the blood coagulation system.

Materials and methods. The initial state of hemostasis system was studied in
83 patients with multiple injuries: Group 1 (n=41) — patients who were in the in-
tensive care unit will be assigned to administration of tranexamic acid, 15 mg/kg eve-
ry 6 hours for 3 days, and the patients in group 2 (n=42) — tranexamic acid was
performed by administering a constant infusion rate of 60 mg/kg/day.

Results. Complex assessment of the hemostatic system using the method of low-
frequency pyezoelectric thromboelastography (NPTEG) and developed methods for
complex correction of hemostasis disorders, a comparative analysis of the effec-
tiveness of various schemes of intensive therapy for haemostatic disorders in this
group of patients. When analyzing the dynamics of fibrinolytic activity, it may be
concluded that the dynamics of the index and index of retraction clot lysis (IRLS)
2 group is quite different from the dynamics of this indicator group 1 patients with
trauma. Thus, in terms almost identical IRLS before treatment on day are the fol-
lowing differences. Indicator IRLS 2 group patients with trauma significantly low-
er when compared with the group 1 (p<0.05). On the 3rd day of group 1 patients
saved the state a weak activation of fibrinolysis and in 2 group patients observed
normalization of fibrinolysis for 3 hours. It should be noted that a daily dose of
tranexamic acid, which has been prescribed patients was equal in both groups, and
the groups differed only by multiplicity of administration.

Conclusions. 1. Evaluation coagulation system status in patients with trauma
should be carried out with the help of low-frequency pyezoelectric thromboelastog-
raphy that can simultaneously assess changes at all levels of the system of regula-
tion of blood aggregation. 2. In patients with trauma state of vascular-platelet co-
agulation system level must be regarded as a depression in conjunction with antico-
agulation and high fibrinolysis. 3. Appointment of tranexamic acid to patients with
polytrauma initial activation of fibrinolysis more appropriately by continuous in-
fusion, which allows you to get the best dynamics of changes in the system of regu-
lation of blood aggregation state compared with bolus administration of multiple
medication.

Key words: polytrauma, coagulopathy, low-frequency piezoelectric thromboe-
lastography.
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AKTyaJbHICTBH

3 npyroi nmonoBuHM XX CT. B KpaiHax CBITY CIOCTEPIraeThbcs 3pOCTaHHS TPaBMU B
CTPYKTYPI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI HaceneHHs. HuHI TpaBMa € OCHOBHOIO IIPU-
YUHOIO CMepTi JTromeil BikoM 10 40 pokiB. SIKIO cepemHiil BIiK cepel MMOMEPIINX BHACII-
JIOK CEPIIEBO-CYIMHHOT MATOJIOTIT CTAHOBUTH 79 POKIB, OHKOJIOTIUHUX 3aXBOPIOBAHb —
68,8 poKy, TO BiJl TpaBMaTHMUHUX YIIKO/KeHb — 34,4 poky. [IpoBeaeHi JOCTIIKEHHS
MIPUYUHU CMEPTHOCTI BiJl JOPOKHBO-TPAHCIIOPTHHUX MPUTOJI TIOKA3YIOTb, 1110 ICHYIOTh TPU
OCHOBHUX il BU/IM, & caMe: epIINii — «HeraiiHa cMepTh» — BUITAJKU CMEPTI 01pasy Micis
JIOPOKHBO-TPAHCIOPTHOT TPaBMH (IOTEPIIL 3 YIIKOKEHHSIMH TOJIOBHOTO Ta CIMHHO-
O MO3KY, CepIisl 1 BEJMKUX MATICTPaTbHUX CYNH), TOOTO L TPABMA, HE CYMICHA 3 JKHT-
TSIM; APYT Uil — «PAHHS CMEPTEY — BUITAJIKU CMEPTI POTSTOM KITbKOX TOMH ICIIsl TPaB-
MU: BEIMKI BHYTPIIIHEOYEPENHI KPOBOTEY, KPOBOTEUI B OPraHi ANXaHHS, YCPEBHY I10-
POXKHHUHY, & TAKOXK BUITAJKH 3 BEIIMKOIO KPOBOBTPATOIO. Y Ci Il YIIKOKEHHS, B OCHOB-
HOMY, MOXXYTb OyTH BHIIKYBaHi, AKIIO CBOEYACHO i TIPABUJIBHO HAJ[ATH JOTIOMOTY Ha
JOTOCHITAIBHOMY Ta FOCIITANBHOMY €TaNax; TPETiif — «Mi3HA CMEPTh» — BUIAJKH
cMepTi depes 1—14 116 micms TpaBMH [1;2].

Y narieHTiB 3 MOMTPABMOIO | PO3BUTKOM TillOTepMii, aIHI03y Ta KPOBOBTPATH BiiOY-
BA€THCS MMOPYIICHHS 3rOPTaHHs KpoBi. OJTHUM 3 HalBaXXITUBINKMX (HAKTOPIB, IO BU3HA-
YaloTh KOATYJSIIMHUAN KacKal, € TeMIIepaTypa, OCKUIBKU TeMIepaTypHO-UyTINBI I1a3-
MaTHUYHI eCTepa3Hi peakilil, sik i (PyHKIlIOHAJIbHA AKTUBHICTbh TPOMOOIIUTIB, IHT10YIOTHCS
rinorepmiero. ToMy JTOT14HO, 1110 (PiHATBHOIO YACTUHOIO JIETAIBHOI TPia/Iv € KoaryJsora-
Tis. 3rimHO 3 A. Sauaia et al. (1995), HekOHTpOJIbOBaHA KPOBOTEUA — JIpyra OCHOBHA
MPUYMHA CMEPTI i OHOYACHO mpsiMa npudrHa 40 % ycix acoliioBaHUX 3 TPABMOIO Jie-
TanbHUX HACHKIB. Sk mokasano gociimkenHs K. Brohi et al. (2007), ingykoBaHa Tpas-
MOIO Koaryjonatus 0yia acoliiioBaHa 3 YOTUPUPA30BUM 30UIbIIEHHSIM JIETAIBHOCTI. 3a
nanumu Martini W. Z. (2009), epeoxoJiopKeHHs Ta ali103 HeraTUBHO BIUTMBAIOThH HA
YTBOPCHHSI TpoMOiny i pibpuHoreny. [TepeoxoI0KeHHs B MepIly 4epry npuruiuye dasy
iHiaNii, TAMYACOM K allM[03 Pi3KO ranbmye hasy yTBOPeHH: (Mponaraiii) TpomOiHy.
lmoTtepMis i anu03 BIUIMBAIOTH HA MeTa00J1i3M (PiOpHUHOTEHY TaKOXK To-pizHOMY. Ile-
PEOXOJIOKEHHSI IIPUTHIUYE CUHTE3 (pIOPUHOTEHY, alli03 K€ MPUCKOPIOE JIerpaallito
(hiOpuHOTeHy, 0 MPU3BOJUTH 10 MOTEHLiHOTO nedinuty GidopuHoreny [3-5].

Meta JOCTiIKEHHS — BUBYUTU CTAH CUCTEMHU I'eMOCTa3y y XBOPUX Ha MOJNITPaBMY i
OI[IHUTH e(PEeKTUBHICTh PAHHBHOTO 3aCTOCYBAHHS aHTU(PIOPUHOIITUYHOT Teparii 3aJIeHO
BiJl METOAY NPU3HAYEHHS.

Marepiaim Ta MeTOIH AOCTiKEHHS

Bys0 BUBYEHO BUXIJHUN CTaH CUCTEMH I'eMOCTa3y y 83 XBOpUX HA MOJITPpaBMy (T0-
€/IHaHA CKeJIeTHA TPAaBMa, 3aKPUTUI 0araToyJlaMKOBHUH IEpeIoM CTErHOBOT KiCTKH, 3aK-
puTHii 6araToyJIaMKOBHIA MIEPEIOM IUIEYOBOI KICTKH) )KIHOYOI Ta YOJIOBIUOI cTaTeH y Billl
18—44 poxwu 3 mouaTKy JikyBaHHS B OnechbKuii 00TacHii KITiHIUHIN JlikapHi. [IpoBeneHa
KOMIIJICKCHA OIlIHKa CHUCTEMHU T'eMOCTa3y 13 3aCTOCYBAHHSIM HU3bKOYACTOTHOT IT €30€IIeK-
tpuuHoi Tpomboenacrorpadii (HIITED) 1 po3pobiieHo MeToan KOMIUIEKCHOI KOPEeKIIii
MOPYILIEHb TeMOCTa3y, BAKOHAHO IMOPIBHSUIBHUN aHAaIIi3 e(DeKTUBHOCTI PI3HUX CXEM IHTEeH-
CUBHOI Teparii reMOCTaTMYHUX PO3JNaJiB y AaHIM Ipymi XBOpUX. Yci XBOpi Oyiu po3i-
JICH] Ha TPYIH 3aJIe)KHO BiJI METOAY MTPOPUIAKTHKU Ta KOMIUIEKCHOT KOPEKIIii:

1-ma rpyna (n=41) — mamieHTH, SKUM A0 CKJIaay IHTCHCHBHOI Teparri MpU3HaYeHO
BBEJICHHSI TPAHEKCAMOBOI KMCJIOTH, 15 MI/KI KOXHI 6 TOj MpOTIroM 3 Ji0;

2-ra Tpyna (n=42) — TMaIlieHTH, SKUM JI0 CKJIa/ly IHTEHCUBHOI Teparii Mpu3HaueHo
BBEJICHHS TPAHEKCAMOBOI KUCIIOTH NUTAXOM ITOCTIHHOI BHYTPIIIHLOBEHHOI 1H(DY3Ii 13 po3-
paxyHky 60 Mr/kr Ha 100y.

OO0cTexeHHs XBOPUX Ha TOJIITPaBMY BKITIOUAJIO B cebe 301p ckapr, aHaMHe3y, KITHIYHe,
IHCTpyMeHTAaJIbHE Ta JIabopaTOpPHE JOCIIKeHHs. 11 BCTAHOBIIEHHS 11arHO3Y, Ju(epeH-
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IHOT TIarHOCTHKY, YTOYHEHHS CYIIPOBITHOI TATOJIOTI] Ta YCKIIaIHEHb, BU3HAYCHHS JIU-
HAMIKH 3aXBOPIOBAHHS XBOPHM Ha IMOJIITpaBMy OyJIM IPOBE/CHI iHCTPpyMEHTAIbHI, Ja-
0OpPATOPHI AOCTIKEHHS, OLIIHIOBAIKCS 3aTAJIbBHUN CTaH, 4aCTOTA CEPLEBUX CKOPOUCHbD,
YacTOTa JUXaHHs, apTepialbHUI TUCK, ICHTPAIBHUN BEHO3HHI THCK, CATypAaLlisl KICHIO,
TeMIlepaTypa Tijia, BeTMUYUHA Jiype3y. Y CiM MallieHTaM BUKOHAHO MTOBHUI OOCST 3araiib-
HOKJIIHIYHHUX JTa0OpaTOPHUX JOCIIKEHb: 3arajlbHUIl aHall3 KpOBi, 3arajlbHUN aHaIT3
cedi, Koaryiorpama, olliHKa BUAUTbHOT (DYHKINT HUPOK (CEUOBHUHA, KPEATUHIH); 3arallb-
HUI OIJIOK KPOBI, IIIIOKO3a KPOBI, ajlaHiHaMiHOTpaHcdepasa, acroraTaMiHoTpaHchepa-
3a, piBeHb (pakiiii OuTipyOIHY KPOBi, BU3HAUEHHSI KOHIICHTPAIlIl 10HIB OCHOBHUX €JICKT-
pouitis kpoBi: K+, Na*, Ca2+, Cl, BuU3HaueHHs IPYMOBOI Ta Pe3yCc-HAJICHKHOCTI.

[HTEHCHBHY TEpAIIii0 XBOPHX Ha MOJITPABMY NMPOBOMIH 33 TAKHMH HATIPAMKAMH:
TATPUMKA BITAIBHIX (YHKIIA (peaHIMALiiHi 3aX0/); NPUITMHEHHS 30BHIIIHBOI KPO-
BOTeEYI; 3aXUCT AMXATbHUX MUISXIB 1 aJIeKBATHA OKCUTEHAIlIS Ta BEHTWISIIIS (OKCUTEHO-
Tepais uepes3 JTUIbOBY MACKY Ta Ha3aJIbHUIA KaTeTep 3 BAKOPUCTAHHIM MIHIMAJIbHO MOX-
nuBoro FiO, mis migTpuMKH caTypauii KucHio 97—98 %); iMMo0imi3amis ypaxkeHux
KIHIIIBOK (HAa ypakeHy AUISHKY BEpPXHBOI KIHLIBKU HAKJaJajdud anapaTt 30BHINIHbOI
(hbikcarii); 3neb0IIOBaHHS, iHY31HHO-TpaHCPY3iiTHA Tepaniﬂ (mperapaTtu Fi):[pOKCieTI/IJ'I-
kpoxmaito — pedoprtan 10 % 500—1000 mit Ha 100y 13 po3paxyHKy MaKCUMAaIbHOI 10-
6oBoi 1031 33 MI/KT, iH(Y3is KPUCTATOIIHUX PO3UNHIB — po3unH Pinrepa, disionori-
Huii po3unH 1500—2000 mut Ha 100y (i3 po3paxyHky 3 : 1 — 300 MJ1 eIeKTPOJIITHOTO
po3unHy Ha KoxHi 100 MJI KpOBOBTPATH), peiH(Y3isd KPOBi 3 MJIEBPAIBHOI OPOKHUHI
Ta/abo iH(y3is epUTPOLMTAPHOI MACH 10 LIBOBOrO PiBHS remMoriodiny suiie 80 r/im,
CcBiXKO3aMopoeHa 1miazMa 103010 300—400 mir); npodinakTuka XUpoBoi eMOomii Ta
iHDEeKIIHHUX ypaXkeHb (MIperrapaTh eceHIanbHuxX Gocdorimimais (eceHrriane) 103010 10 M
nBivi Ha 100y. s nmpodinakTuky iHQEeKIIHHUX ypakeHb BUKOPUCTOBYBAIIUCH aHTHO10-
THUKH IIUPOKOTO CIEKTPa JIil y CepeIHbOTEPANICBTUYHUX J]03aX, TACTPOIPOTEKIIisl, AHTH-
(hiOpUHOIITHYHA Teparis 32 BUILEONUCAHUMH CXEMaMHU.

PesyabTaTn nociixkeHHs Ta ix o0ropopeHHsi

[Mokaszuuku HITTET, mo xapakrepusyrwoTh ctaH cucremMd PACK y xBopux Ha mosi-
TpaBMy 3 MOYATKY JIIKYBaHHS, MaJi iICTOTHI BIIMIHHOCTI BiJi HOPMaJIbHUX MOKA3HUKIB.
3a nanumu HITTET, BUsiBIIeHO 3MEHIIEHHS aMIUTITYIM Ta IHTEeHCUBHOCTI arperauii i mno-
JIOBXKEHHS 11 yacy, 1mo Bkasye Ha goctoBipHe (p<0,05) 3HmKeHHS arperaiiii TPOMOOIUTIB
y XBOpHUX Ha MOJIITPABMY [0 MOYATKy JiKyBaHHA. 11010 XapaKTepUCTUKU KOAryJIsLiii-
HOT JIAHKH, He 0YJI0 BUSIBIICHO JJOCTOBIPHUX BIJIMIHHOCTEH aMIUTITYTHUX 1 XPOHOMETPHY-
Hux nnokasHukiB HITTETL nopiBHSHO 3 pedepeHTHUME 3HAUYEHHSIMU. Pe3ybraT qocii-
JKEHb MPEJICTABIIAIOTH TPYITy XBOPUX HA MOJITPABMY K MOJIEINb, IIPU SIKii MaIOTh Miciie
BUPAXEHI PO3JIA/IN ArPeraTHOrO CTaHy KPOBI, 16 OCHOBHUM KOMITIOHEHTOM I'€MOCTaTHY-
HUX PO3JaJiB € aKkTuBalis (piOpUHOIITUYHOI CHCTEMHU Ha TJI Tiloarperaiii Ta moMipHoi
rirmokoaryssiii. 1{i 3MiHN XapaKTepHu3yTh TIOYaTKOBUI CTaH TeMOKOATYJIAIIII y 1€l Tpy-
mu (Tadi. 1).

®DiO6puHOITHYHA AKTHBHICTB, sika onucyeThest y HITTET inmexcoM perpakiiii Ta Ji3ucy
sryctka (IPJI3), y XBOpHX Ha MOJITpaBMy CYTTEBO 30iIbIlIeHA — BiJf HOPMAJIBHOTO TIO-
ka3uuka 16,45+0,40 no 31,42%0,32, mo € 3menmendsm Ha 91,00 %.

Byno nposenene nmopiBHsiHHS 3MiH y cucteMi PACK mik mokaszuukamu HIITET vy
JWHAMII: Ha ITOYaTOK JIIKYBAaHHS, Ha TEPINy Ta TPETIO 40Oy JIKYBaHHS y 2-i TPyIIi XBO-
pux Ha noitpaBmy. JuHamika crany cucremMu PACK y xBopux Ha moJiiTpaBMy 2-i rpy-
1 HaBeJleHa y TabI. 2

Ha nepiy 100y nikyBaHHSI XBOPUX Ha IOJITpaBMy qTuHaMika crany cuctemu PACK
B 000x rpymnax, 3a gauumu HIITTET, mana nmo3utuBHy nunamiky. Cepen mauieHris 1-
rpynu 0yJ10 BiI3HAYEHO CTATUCTUYHO NOCTOBIpHY (p<0,05) MO3UTUBHY TMHAMIKY ITOKa3-
HukiB arperaimii R(t1) ta IKK, mo 30epiramacs Ha TpeTio 100Yy.
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Tabauys 1

Cran cucremn PACK y xBopux Ha nositpaBmy /10 No4aTKy JiKyBaHHS

ITokaznuk Hopwma XBOpi Ha TOJITPaBMY JI0 TOYATKY JIKyBaHHS
M o M o
A0 222,25 15,33 158,47* 23,41
R(t1) 2,36 0,14 3,15% 0,22
IKK 84,30 1,01 61,21* 2,19
KTA 15,22 0,32 13,94%* 0,42
Y3K(t3) 8,42 0,18 9,40%* 0,34
IKJ 21,15 0,60 20,13 0,95
IT13 14,45 0,42 13,15 0,49
MA 525,45 30,50 445,79 44,24
IPJI3 16,45 0,40 31,42* 0,32
éYgLSmimm. * — po30DKHOCTI JOCTOBIPHI MOPIBHAHO 3 HOpMaibHUMU nokasHukamu HITTED
< )
(P00 Tabnuys 2
Junamika 3min y crani cuctemun PACK
Y XBOpHX Ha moJiirpaBmy Ha 1-my Ta 3-Tio 100y JlikyBaHHS
Moxas- XB.opi XBopi Ha MOIITpaBMy XBopi Ha MOIITPaBMY
K Ha TOJITPaBMY (mepra 106a) (Tperst moba)
710 TIOHATKY l-ma rpyna 2-ra rpyna l-ma rpyna 2-ra rpyna
JIKyBaHHA
A0 158,47£23,41 | 138,43+17,11 | 49,47x12,64 | 180,32+19,87x [ 216,45%11,54x@
R(t1) 3,15%0,22 4,38+0,09* 4,18+0,12* 2,99£0,08* 3,35+0,11%#
IKK 61,21£2,19 | 50,88%0,89* | 51,89£0,99* 63,78+0,95% 72,45%0,94x#@
KTA 13,94£0,42 13,69+0,21 13,7610,31 14,66£0,29% 15,32£0,27x@
U3K(t3) [ 9,40%0,34 9,42+0,26 9,38+0,31 8,5810,26x@ 8,4410,24x@
IKJ 20,13£0,95 19,65£0,45 19,95%0,52 20,94£0,57 21,100,39
1113 14,45+0,42 | 12,97+0,36* | 12,96£0,38* 12,99£0,31@ 13,11£0,29@
MA 4457914424 |1 441,231£28,65 | 443,78£29.87 | 500,65+29,34 | 526,67127,65:@
IPJI3 31,4210,40 31,99%0,16 29,11£0,21* 22,1510,36x@ 16,1410,42x#@

ITpumimra. Po361XHOCTI TOCTOBIpHI: * — pO301XKHOCTI JOCTOBIPHI Ha TepIy 100y MOPIBHIHO
3 MOKa3HUKAMU 0 NmoyaTkKy jikyBaHHs (p<0,05); x — Ha TpeTio A00y 11010 nepioi 1o6u
mikyBaHHS (p<0,05); © — Ha TpeT 700y MOPIBHSIHO 3 MOKA3HUKAMH JIO MMOYATKY JIIKYBaAHHS
(p<0,05); # — y 2-if rpymi mO10 MOKa3HUKIB y 1-if mepiuiii rpymi Ha TpeTo 100y JIiKyBaHHS

(p<0,05).

KoarymsmiiiHa JaHKa B 000X I'pylax He Majia JOCTOBIPHUX 3MIH Ha Ieply 100y Ta

XapaKTepu3yBaslacs TEHICHIIIEI0 O HOPMOKOATYJIAIII Ha TPETIO 100Y.

Oco6nuBy yBary ciifi IpUIUIATHA 3MiHaM Yy (iOpUHONITUYHIN JIaHLI CHCTEMH Dery-
JSILT arperaTHOro CTaHy KPOBi y XBOPUX Ha IMOJITpaBMy. JleTanbHa nuHaMika 3 peecT-
paliero MOKa3HUKIB KOXHI 6 TOJI IIpe/ICTaBIeHa Ha puc. 1.

ITpu anamizi guHAMIKH (IOPUHOTITUYHOT AKTUBHOCTI MOYKHA 3pOOUTH BUCHOBOK, 1110
nuHaMika nokasHuka [PJI3 2-i rpymu Mae icTOTHI BIAMIHHOCTI BiJI TUHAMIKH IIHOTO TIO-
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Puc. 1. Jluramika moka3HUKa iHIEKCY PETPAKIIi Ta JII3UCY 3rYCTKA Y XBOPUX HA TMOJTi-
TpaBMmy: / — JI0 TOYATKY JIIKyBaHHS; 2 — uepe3 6 rox; 3 — uepe3 12 rox; 4 — uepes 18 rox;
5 — uepe3 24 rox; 6 — yepe3 30 rom; 7 — yepe3 36 rom; 8§ — uepes 42 rom; 9 — depes
48 rom; 10 — uepe3 54 rox; 11 — yepe3 60 rox; 12— uepes 66 rom; 13 — yepe3 72 ron

Ka3HUKa y 1-i rpymi XBOpUX Ha NoJiiTpaBMy. Tak, IpH MPAKTUYHO 1ICHTUYHUX BETHYHU-
Hax [PJI3 Ha mouaTok JikyBaHHS Ha Iepiny J00y BUSABISIOTHCS Taki BiAMiHHOCTI. [1o-
kasHuk [PJI3 y 2-i rpymi XBOpUX Ha MOJITPABMY JTOCTOBIPHO HIDKYHI MOPIBHSHO 3 IO-
kazHuKoM 1-i rpymu (p<0,05). Ha tpeTio 100y y nauieHTiB 1-1 rpynu 30epiraeTbcs cTaH
cnabkoi aktuBanii GpiOpuUHOII3ZY, a y MaIieHTiB 2-1 Tpynu BiAMIiYae€ThCcsl HOpMali3allis
(hiOpuHOMI3y Ha TpeTo 700y. BapTo BiA3HAUYNTH, IO 3aralbHOI000BA 1032 TpaHeKca-
MOBOT KHCJIOTH, IPU3HAYCHA TAlllEHTaM, OyJjia OJTHAKOBOIO B 000X rpymnax, a BiIpi3Hs-
JIUCSI TPYIH JIUIIIE KPATHICTIO MPU3HAYCHHS.

BucHoBkn

1. OuiHKy CTaHy CUCTEMHU TeMOKOATYJISIIl Y XBOPHX Ha MOJITPABMY HEOOXITHO TIPO-
BOJUTH 32 JOIIOMOI'OI0 HMU3BKOYACTOTHOI IT'€30€NeKTPUUHOI TpoMmboenacrorpadii, 1o
JIO3BOJISIE OJTHOYACHO OIIHUTHU 3MIiHH B YCIX JJAHKAX CUCTEMH PETYJISIIi arperaTHOTO cTa-
Hy KpoBi. [leprmii aHai3 Ciniji PO3MOYNHATH JIO TTOYATKY JIKyBaHHS JIJIi BUSHAUCHHS
BUXIJTHUX TTapaMeTPiB CUCTEMH PErYJISIi arperaTHOro CTaHy KPOBI.

2.V XBOpHUX Ha MOJITPAaBMY CTaH CYAMHHO-TPOMOOIMTAPHOI JTAHKU CUCTEMH I'eMO-
KOAryJIsIii HeOOXITHO PO3IIHIOBATH SIK IIPUTHIYEHUH Y TTOEHAHHI 3 TMOKOATYJISIIIHHUM
cranoM. DIOPUHOIITUYHY CHCTEMY CIIiT BBa)KaTH 3HAYHO aKTHBOBAHOIO.

3. [Ipu3HaYaTH TPAHEKCAMOBY KHCIOTY XBOPHUM Ha TOJIITPABMY IPU BHUXIJIHIN aKTH-
BaIlii piOpuHOIIZY OUIBII JOIUIEHO MUISIXOM MOCTIHHOI BHYTPIIIHBOBEHHOT 1H(Y3Ii, 110
JIO3BOJISIE OTPUMATH KPaIlly TUHAMIKY 3MiH y CUCTEeMI peryJsiiii arperaTHoOro CTaHy Kposi
MOPIBHIHO 3 OOJIIOCHUM 0araTOKpaTHUM BBEIICHHSM IIpernapary.
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AHECTE3IOJOI'TYHUIN MEHEJ)KMEHT
OEOXPOMOLIUTOM ITPA JTAITAPOCKOITITYHUX
AJIPEHAJIEKTOMIAX: AHAJII3 IPATUPIYHOI'O
JOCBIAY 3ACTOCYBAHHA

Y «Vrpaincokuil HAyK080-NPAKMUYHUL YEeHMP eHOOKPUHHOT XIpypeil, mpancnianmayii
eHOoKpurHUX opeanis | mkanun M O3 Ykpainuy, Kuis, Ykpaina
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M. B. KynaroBckuii, C. M. Uepenbko, A. A. ToBkaii

AHECTE3UOJOIMYECKHUIN MEHEJJ)KMEHT ®EOXPOMOILIUTOM
ITPU JIAITAPOCKOIIMYECKOM AJIPEHAJIDKTOMMWU: AHAJIN3 IIATHU-
JIETHEI'O OIIbITA ITPUMEHEHUS

Ileab pabGoOThI — OIIEHKA YCOBEPIICHCTBOBAHHOUW CXEMBI IIEPUOTIEPAITMOHHOTO
IIPUMEHEHUS (-aAPEHOOIOKATOPOB I 0OECIIeUeHUsI COBPEMEHHOT'O aHECTE3UO0TIO0-
THYECKOT0 MEHE/DKMEHTa NAaIllMeHTOB ¢ (PEOXPOMOIIMTOMOI! B YCIOBUSX CIICIIMAIIU-
SUPOBAHHOTO OHAOKPHUHOJIOTUYCCKOI'O LICHTPA (HHTHHCTHHI?I OHLIT).

Martepuainbl 1 MeTobl. [IpoBeieHa NMILIIEMEHTAIIMS AHECTE3UOIOTHYECKOTO Me-
HeJDKMeHTa y 33 KeHIUMH ¢ (e0XpOMOLIUTOMOM HAIIIOYEUHUKOB IIPU XUPYpruyec-
KOM yJaJICHUH ITyTeM BUJEOACCUCTUPOBAHHOM JIANTAPOCKOIINYECKOH alpeHAIIKTO-
mun. Beem MaUCHTKaM ITPUMEHSJICA aJITOPUTM 3TAITHOI'O IEPUONICPAITUOHHOTO I'C-
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MoauHaMuueckoro MenemkmenTa (QIIOI'M): npegonepannonHas Ta0JIeTUPOBAH-
Has TUIIOTEH3UBHAs Tepallus 10 IOCTYIUIEHUS B CTALMOHAD, IIPEJoNepalioHHas
nHpyY3MOHHAs yIpaBisieMasl THIIOTEH3MBHAsI Tepanusl ypanuInioM U KOPPEeKIHs
TUIIOBOJIEMHH COATAHCUPOBAHHBIMH pacTBOpaMu Kpuctauionnos u 10 % pactBo-
pom I'OK (200/0,5) Ha BTOpOM 3Tare, MHTpaolepalMoHHasi HH(Y3UOHHAS YIpaB-
JisieMasi TUTIIOTEH3UBHAS Tepalus ypalnuIuiIoM Ha TPETbeM 3Tale IM0J KOHTPOJIEM
WHBA3MBHOTO ¥ HEMHBA3MBHOIO MOHUTOPHHIA MEMOAMHAMMKH M MPOPHIAKTHKA
Ha/IIIOYEYHUKOBOM HETOCTATOYHOCTH, KOPPEKLIUS TUITOBOJIEMHH.

Pe3yabTatsl u 00cyxkaeHne. Y BceX O0IbHBIX ObLT 1ocTOBepHO (p<0,001) oT™Me-
YEH MOBBIIICHHBIH yPOBeHb MeTaHe(PHUHOB CyTOYHON Moun 10 (1831,6+337,9) Mxr
3a 24 9 (koHTpOak (169,3112,7) Mkr 3a 24 u). CortacHo pa3paboTaHHOMY ajro-
putMmy, OIIOI'M Ha nepBoM 3Tare NPUMEHSIN B JIBA IIPHEMa: UM JOKCA303UH B
noze (10,0+1,0) mr, unu ypanuauia B 1o3e (144,0111,2) mr. Ha BTOpoMm atamne BbI-
nostHsy remoqutonnio 10 % pacrsopom I'OK (200/0,5) n nudysuonnyro ynpas-
JII€MYI0 TMIIOTEH3UBHYIO TE€pAINMIO YyPAIMIUIOM CO cpefHeil ckopoctbio (9,7%
+1,9) mr/u. Ha TpeTbeM 3Tare HHTPAOMIEPALIMOHHO CKOPOCTh HH(Y3UU ypaIuaia
cocraBmia (1,25+0,08) Mr/MuH (IOMTOHUTEIBHO IIPU XUPYPTHUECKOM BBIJIEIICHUN
HaJIOYEeYHUKA ¢ PeOXPOMOLMTOMOI OOTIOCHO BBOAMICA ypanuaui 25-50 Mr BHYT-
PHUBEHHO ITpU OOHAPYKEHUHU JJA)KE MUHUMAIIBHOTO MOBBIIICHUS APTEPUATIBHOTO JIaB-
nenus). Ha yeTBepToM sTarme ocylecTBisuIach NpoQuiIakKTHKa HAIOYEUHUKOBOM
HEIOCTATOYHOCTH U TUIIOBOJIEMUHU.

BoiBosibl. BHEIpeHNE aHECTE3MOIOTHYECKOTO MEHEKMEHTA MAIIUEHTOB ¢ (eo-
XPOMOLIUTOMAaMHU B CIIEIIMATIN3UPOBAHHOM 3HJOKPHHOJIOTHYECKOM LIEHTpe obecrie-
YMJIO BBICOKYIO 3((EeKTUBHOCTH 1 GE3011aCHOCTD IIPH JIATIAPOCKONNYECKHX aJApeHaI-
9KTOMUSIX MO 00LIel aHeCTe3ueil CeBOPAHOM M OTCYTCTBHE JIETAIbHBIX UCXO/IOB.
IIpu noAroToBKe K onepaiyy 1 BO BpeMst XMyprudeckoro smerarensersa DI10I'M
apisieTcs 9(P(HEKTUBHBIM, JIETKO YIPABIISIEMBIM M O€3011aCHBIM METO/I0OM CTaOMIIHU-
3a1MM NoKa3aTeseld TeMOJIUHAMUKH Y MAllUEHTOB ¢ (PEOXPOMOIIMTOMAMH BO BpeMsI
aJIpEHAI3KTOMUHU.

KimoueBble ciioBa: peoxpoMoLnTOMA, aHECTE3MS, ITANHBIN ITepUONepaALTOHHBII
TeMOMHAMUYECKUN MEHEKMEHT, ypanuamwi, [ DK.

UDC 616.452:616-089.5-031.81

M. V. Kunatovsky, S. M. Cherenko, O. A. Tovkay

ANESTHETIC MANAGEMENT OF PHEOCHROMOCYTOMAS LAPAR-
OSCOPIC ADRENALECTOMY: A 5-YEAR ANALYSIS OF THE APPLICA-
TION EXPERIENCE

Aim. The introduction of modern pheochromocytoma anesthetic management
in a specialized endocrinology center with using of the algorithm of staged periop-
erative hemodynamic monitoring.

Materials and methods. The implementation of pheochromocytoma anesthetic
management in 33 women during surgical intervention by video assistant laparo-
scopic adrenalectomy. All patients were used an algorithm of staged perioperative
hemodynamic management (SPOHM): preoperative tableted hypotensive therapy
before admission (outpatients); preoperative infusion controlled hypotensive ther-
apy by urapidil and correction of hypovolemia by balanced crystalloid solutions
and a 10 % solution of HES (200/0.5) were applied on the 2nd stage; intraoperative
infusion controlled antihypertensive therapy by urapidil on the 3rd stage under the
control of invasive and non-invasive hemodynamic monitoring and prevention of
adrenal insufficiency and final hypovolemia correction on the last 4th stage.

Results and discussion. All patients had significantly (p<0.001) increased levels
of daily urine metanephrines up to 1831.6%£337.9 mg/24 h (control of 169.3*
+12.7 mg/24 h). According to SPOHM doxazosin 10.0+1.0 mg twice-daily or ura-
pidil 144.0£11.2 mg twice-daily were used at the first stage. On the second stage
performed hemodilution by 10 % solution of HES (200/0.5) and controlled infusion
antihypertensive therapy by urapidil in anaverage speed 9.7+1.9 mg/hr. During the
third stage infusion rate of Urapidil was 1.25+0.08 mg/min (additionaly, in time of
the pheochromocytoma surgical separation, urapidil bolus was administered in dos-
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ages 25-50 mg i/v when the slightest increasing of blood pressure was detected). On
the fourth stage was conducted the prevention of adrenal insufficiency and hypo-
volemia.

Conclusions. The introduction of pheochromocytoma anesthetic management
in a specialized endocrinological center has ensured high efficiency and safety of
laparoscopic adrenalectomy under general anesthesia and an absence of lethal cas-
es. EPOGM is effective, easily manageable and safe method of stabilization of he-
modynamic markers during a preparation for surgery and adrenalectomy in pheo-
chromocytoma patients.

Key words: pheochromocytoma, anesthesia, staged perioperative hemodynam-
ic management, urapidil, refortan.

Beryn

DeoXpOMOIIUTOMA MOKE CTAHOBUTH BEJIUKY MTPOOIIEMY ISl aHECTE310J10Ta, OCKIITBKU
BOHA Ma€ HEBU3HAUCHI KJIIHIUHI CUMIITOMH, JIaTHOCTUKY, TIOB’3aHy 31 CKJIaJITHUMH, 00-
MEXEHO BITPOBAKEHUMH 1 JOCTYITHUMH JIaTHOCTHYHUMH TECTAMH Ta BUCOKUM PU3HKOM
BUHUKHEHHS KPUTHYHUX MOAIM, Y TOMY YMCII JIETAIBHUX BUMAJKIB (KOJIU 3aXBOPIOBAH-
Hsl He OyJI0 MiarHOCTOBAHO 3a XUTTH) [6]. DeoxpoMonuTomMa — I1e KaTeX0JIaMiH-TIPOJTY-
Kyloua MyXJIMHA 13 XpoMadiHHUX KINTHH, 0113bK0 y 80 % BUMAnKiB po3TamoBaHa B HaI-
HUPKOBHUX 3aj103aX. DeoXpOMOIUTOMH, BIIOMI TAKOXK i/l HA3BOK XpoMadiHHUX MyX-
JIUH, CEKPETYIOTh 1 HAKOMMUYYIOTh KATEXOJAMIHU 1 HAWYACTillle BUHUKAIOTh B MO3KOBOMY
mapi HATHUPKOBHX 3a7103. [103a HAJHUPKOBUMU 3al103aMH (PEOXPOMOLIUTOMHU YTBOPIO-
I0ThCA 3 XpoMa(iHHUX KIIITHH, PO3TAIIOBAHUX Y CHMIIATUYHMX FAHIIIsSIX 400 OIS HUX, 1
HA3UBAIOThCAd BOHU IMO3aHAJHUPKOBO3AJIO3HUMH (HEOXpOMOLUTOMAMH, a0 MmaparaHr-
miomamu [1; 2; 4].

KitiHIYHI TPOSIBU Ta MATOJIOTIUHE 3HAYCHHSI IIUX ITYXJIMH ITOB’I3aHI MEPEBaXHO 3 CEK-
peliero kaTexoaaMiHiB. HaifuacTilmow 03HAKOIO € TiMepTeH3isl, OUTBII HIX Y TIOJIOBUHI
BUIIA/IKiB BUHUKAIOTh IIAPOKCU3MU TNEPTOHIT 400 KPU3H, HEPIAKO JAYKe ICKPABI Ta TAKKI
[1;2;4;5].

deoxpoMonuToma, 1o BUABIAEThes uie y 0,1 % XBopuX Ha TrilepToHilo, € Kypa-
OCITPHOIO MPUYMHOO MiABUIINECHHS apTepiallbHOr0 TUCKY. JiiCHO, IpH CBOEYACHIHN mia-
THOCTHIII Ta MPaBWIILHOMY JIIKYBaHHI 110 IPUYHHY, 3a3BUYAIi, BIA€ThCS JIKBIIyBATH, aJIe
3aJIMINAIOYNCH HEIIArHOCTOBAHOK 400 MPH HENMpaBUILHOMY JIIKYBaHHI XBOPOTO, BOHA
MOYe MPU3BECTH 0 cMepTi. BimmosiaHo qo gaHux jitepatyp# [3], 3-momix 40 000 xBo-
pHX, K1 IOMEPIH Bij rinepTensii, yacToTa GeoXpOMOIMTOM SK MPUYUHHI CMEPTI CTAHO-
Buiia 0,13 %.

CyyacHe BUBUEHHS CEKIIIIHOTO MaTepialy MOKa3ye, 10 OLThIICTh (PeOXPOMOIUTOM
KJIIHIYHO PO3MI3HAEThCS 1y 0araTboxX TaKUX BUIIQAKAX caMe IMyXJIMHa BUSBUIIACS IIPUYU-
HOIO cMepTi [1; 2].

Kiiniuna maniecratiis peoXxpoMonuToM BapiabesibHa, HecrielupiuHa i 3aJIe)KUTh BiJT
npodinto mpoayKIii karexojaminiB. Kiacuuna tpiajia: rooBHUH Oib, ceplieOUTTS 1 10-
TOBUIUIEHHS TPUCYTHI y 70 % Bumaakis 1 Tibku 50 % XBOPUX MarOTh CTIMKY rilepTeH-
3iro. [I{opiuHa 3aXBOPIOBAHICTH OIIHIOETHCS Bif 2 0 8 BUIAJIKIB HA MIJIBHOH Y 3arajbHil
ronynsiii, po3moscromkeHicTs Bix 0,1 1o 0,6 % cepen momysii i3 rineprensieio [3; 4].

Kpammm tecToM IS 1iarHOCTHKU (PeOXPOMOITUTOM € BUMIPIOBAHHS TIa3MaTHUHUX
MeTaHepuHiB (4yTIuBicTh 99 % i cnenundiunicTs 89 %) abo piBHS MeTaHEe(DPHUHIB Y 10-
OoBiii ceui.

HemonaBHi 3HauHI JOCSATHEHHS y O10XIMIYHOMY aHaJIi3l (OCIIKEHHSI TIa3MaTH-
HUX BUIbHMX HEKOH IOTOBAHUX MeTaHe(pHHIB, PiBHS MeTaHeppUHIB y M00OBIN ceul
(Tabm. 1), moxam3arii MyXJIuHU (BUKOPUCTAHHS KOMIT FOTEPHOI a00 MO3UTPOHHOI eMi-
ClifHOI TOMorpa(bi'i) 3MIHH XIpYPTiUHUX METOJUK (3aCTOCYBaHHS eHL[OBiL[eOTeXHonoriI‘/'I)
Iporpec y po3yMinHi naTo(isionorii Ta reHeTHKH HEOXPOMOLUTOMH (BIUIHB CIMEHHUX
rediB — 10 30 % BumaakiB (peoXpOMOIMTOM MOB’SI3aHI 3 ABTOCOMHUMU T'€HETUYHUMU
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JiarnocTn4Ha WiHHICTH aHAI3Y MIa3MATHYHHX BiTBHHUX
HeKOH’I0roBaHMX MeTaHe()PUHIB MOPiBHSAHO 3 aHATI30M
piBHs MeTaHe(pHUHIB y 1000Biii ceui

Tabnuys 1

First Author, Sensitivity Specificity

Year (Ref.) Plasma Urine Plasma Urine
Lenders, 98.6 % 97.1 % 89.3 % 68.6 %
2002 (39) (211/214) (102/105) (575/644) (310/452)
Unger, 95.8 % 93.3% 79.4 % 75.0 %
2006 (42) (23/24) (14/15) (54/68) (39/52)
Hickman, 100.0 % 85.7 % 97.6 % 95.1 %
2009 (46) (14/14) (12/14) (40/41) (39/41)
Grouzmann, 95.7 % 95.0 % 89.5% 86.4 %
2010 (48) (44/46) (38/40) (102/114) (121/140)
Unger, 89.5% 92.9% 90.0 % 7.6 %
2012 (53) (17/19) (13/14) (54/60) (38/49)

Ipumimra. HaBeneno 3a Lenders et al. (2014) [5].

MyTalissM#, Je(ekTaMi TeHa CYKIIMHATIETIPOreHa3n) CTBOPIOIOTh YMOBH JIJIsi OUTbII
PaHHBOTO BCTAHOBIICHHS JiarHO3Yy M 3MiH Y CTpaTeril Ta BapiaHTax Tepallii JaHoi KaTe-
ropii marientis [1; 2; 4-9; 12; 13].

Cepen METOIIB JIIKyBaHHS (PeOXPOMOIIUTOMH ONITUMAIBHUM € XipypriuHe BHIAJICHHS
ypakeHOi HaTHUPKOBOI 3aJ103U. Uepes peTponepuToHeaIbHe PO3TalllyBaHHS HATHUPKO-
BHX 3aJ103 MIEPEBAXKHOIO METOJIMKOIO € JIATAPOCKOMiYHa ajgpeHanekTomis [1; 2; 6-9]. s
JIKYBaHHSI METACTa31B 3aCTOCOBYIOTHCSI 1HIIN BapiaHTH, TAKi SIK CHMIITOMATUYHE JIIKYBaH-
HS aIpeHoOI0KaTOpaMu, IpoMeHeBa Teparis 3 133I-MIBG (MeTaiio10eH3UITyaHIIUH),
XIMiOTeparisi i 3arajJbHOIPUIHATA TPOMEHeBa Teparist. [IporHo3 mpu JIikyBaHHI MeTa-
cTa3iB € CyMHIBHUM, 3 BIDKUBaHHsIM MeHIie 50 % npotsarom 5 pokis [2; 4; 6-9].

OnTuMaIbHU aHECTE310JI0TIYHUI MEHEKMEHT Ma€ JKUTTEBO BAXKIIMBE 3HAUCHHSI ITPH
JiKyBaHHI (h€OXPOMOLIMTOMH, HOTO OCHOBHA METa — KIIIHIYHUIA KOHTPOJIb MPOSBIB 3a-
XBOPIOBAHHS Ta 3MEHINECHHS MJIa3MaTHYHOTO PIiBHS KaTeXOJIaMiHiB. 3aCTOCYBaHHS Me-
JTUYHHX 3aCO0IB IS O-aIpeHEPTrivyHoil 010Kaau (Tabir. 2), y TOMY YHCIT TaKUX K (PEHTO-
JaMiH, (heHOKCHOEH3aMiH, ypariaui, HaiOlablne BIUIMBAE HA 3MEHILEHHS T'OCITITalIbHOT
JETAIBHOCTI 32 PaXyHOK 1HTi011ii 3ryOHOTO BIUIMBY Ba30KOHCTPUKII [4-11].

Bucoxuii piBeHb 3HaHb, BIACHUN TOCBII KPUTUYHUX TIepioTNepalliiHUX TOIiid, JeTaabHe
OOCTEeKEHHS Ha eTarl MmepeonepaiifHoro aHeCTe310JIOTIYHOTO OIJISIY € OCHOBOIO IS
aJIeKBATHOTO aHECTE310JI0TIYHOT0 MEHEKMEHTY oreparlliii mpu GpeoXxpoMoIuToMax.
KniHiYHMI KOHTPOJIh TUCKY 13 3aCTOCYBAaHHSIM O-aIPCHEPTIUHNX aHTAaTOHICTIB Ma€ Haii-
OUTBIIMI BIUIMB Ha 3HIKEHHS TIepionepaliiiol cMmepTHoCTI [2; 4-12].

Merta pobGOTH — IT’STUPIYHA OIIHKA BJIOCKOHAJICHOI CXEMH IepioNepaliiHoro 3a-
CTOCYBaHHS 0-aJIpEHOOJIOKATOPIB JJIsI 3a0€3IeUeHHS Cy4aCHOTO aHECTE310JI0TTUHOIO Me-
HEJDKMEHTY MALEHTIB 3 ()eOXPOMOIMTOMOIO B YMOBAX CIIELIaTi30BAHOT0 €HIOKPUHOJIO-
TIYHOTO TEHTPY.

Marepiaam Ta METOU TOC/Ti/IZKKEHHST

[TpoBeneHo aHai3 Ta MOPIBHSHHS MMOKA3HUKIB TeMOJIMHAMIKY Y 33 KIHOK 13 peoxpo-
MOIIUTOMOIO HaIHUPKOBUX 3ayi03, sKuUM Mpotsrom 2013-2016 pp. y BiIiIeHH] e€HI0-
KPUHHOT Xipypril YKpaiHChKOT0 HayKOBO-IIPAKTUYHOTO LEHTPY €HIAOKPHHHOI Xipyprii,
TPaHCIUIAHTALI] eHAOKPUHHUX OpraniB i TkKaHuH MO3 YkpaiHu iMIUIEeMEHTYBalIl aHeC-
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TE310JIOTTUYHUI MEHE/DKMEHT [2] IpH Xipyp-
- E’ £ £ 5 5 5 TIYHOMY BUAJICHHI Q)COXpOMOHI/I’l.“OMI/I
Q“; é[ = é B = = HaJHUPKOBHUX 345103 IUISIXOM MajoiHBa-
Sgl|lZ pc ;’1 gn a 3UBHHUX TEXHOJIOTIH — Bi/le0ACHCTOBAHOI
i JIANIaPOCKOITIUHOI ajpeHasiekromii. Cepe/iHiii
= BiK XiHOK cTtaHoBHMB (47,0+1,9) poxky,
= 5 ingexce Macu Tina — (26,210,7) xr/m2, mio-
E g :E; © - - ®© ma tina — (1,73£0,02) m2. IIpaBoGiune
2=l g 2 b 2 po3TalyBaHHs MyxXJauHu Oyio y 25 (75,8 %)
02 3 ok < el & JKIHOK, pelTa Maju JiBOOIYHY JIoKaji3a-
;“% E T % © niro. Onepariiiine BTpy4aHHSI BUKOHYBa-
© JOCh B YMOBAaX 3aralibHoi aHecTe3ii 3i
, IITYYHOIO BEHTHJISLIEIO JIETEHb Y BUTIISMII
-E = >§ HU3BKOIIOTOKOBOI IHTAJIALINHOI aHecTe3ll
gz = @ 3 5| E[ ceBO(IIypaHOM 3a HAIIB3aKPUTUM KOHTY-
5 § v QEQ( i o pom HapkosHow craHiiero FELIX Visio
&= 2 Integra i3 BOYJTOBAHUM MYJIbTUTa30BUM
= aHaizaTopoM (KOHTPOINb PiBHA KUCHIO,
BYIJICKHMCIIOTO Ta3y, ceBoIypaHy B ra-

= E ’E ’% ’E ’E ’E 3OBiI71. CyMillli Ha BAMXY Ta BUAMXY). .
E2g > 2 S e Hiarno3 ¢eoxpomonuromu OyB mij-
= ‘é? & | |2 |8 |& TBEPUKCHHI KOMII'IOTEPHOIO TOMOTIpa-
BT = (= [F |=F diero, BUSHAUEHHAM PiBHS METAaHEGPUHIB Y
JI00OBIH cevi Ta KJIIHIYHUMHU CIIOCTEPEKEH-
é g g ’E A HSIMHU. VYciM nalieHTam TMPOBOJMBCS aria-
S ; E 2 % 5 E PATHUI KOHTPOJIb TeMOJMHAMIKH i3 BH3HA-
S |3 3 = 5 E & YeHHSIM apTepiaabHoro TUCKY (AT), mymns-
§ = = T M coBoro AT, 4acTOTH cepLEeBUX CKOPOUCHb
(HCC), SpO,, enextpokapaiorpadigHux
.S = . . 2 ) nanux (EKT'), KOHTpOJb HEHTPaIbHOTO
5 |e # > = S Bero3Horo tucky (LIBT). 3 ormsany Ha
E |2 2 R < < 0COOIMBOCTI FeMOIMHAMIYHUX ITOPYIICHb,
= — - y MaIleHTIB 13 PeoXpOMOIIMTOMOIO Ha eTa-
— Max mnepeaonepaliifHoi maroToBKH, olle-
‘é E 5‘ _a 5 -% pgui’i Ta PAaHHBOTO MICISONEPALIHHOTO T1e-
S3 g & piofty BUKOPHCTOBYBAIM ANTOPUTM €Tall-
= | ; E 5 § s 2 |E - HOTO IepionepaliifHOro reMOAMHAMIYHOTO
R i = CE 2lgs menemkmenty (EITTOTM) dpeoxpoMonuto-
5 S5 ? «|=2| g% = g Mmu (puc. 1). Y miciasionepartiiitHomy mnepioi
= ZE|S E E g < z| 3 g% BU3HAYAJIM PIBEHb KOPTU3OJY TUIA3MHU SIK
5 § g %E T = [EE %é § MapKepa HaJHUPKOBOI 3aJI03HOT HETOCTAT-
= f; g Ef % g% i % E = HOCTI. YCIM TalieHTaM NpPOBOAWIM CTaH-
§ |2 % z E =y ;'g.g JapTHI 06.CTC)KCHH$IZ 3araan'm“4' aHanis
N - g E® 55 = KpOBI, cedi, Koarynorpama, O10XiIMITHMIA
28|<d[z 8|23 |SFE 5 aHaui3 (piBeHb OUTipyOiHy, CEHOBUHH, Kpe-
= = = ATHHIHY, I[yKOP KPOBI, 3araJibHUN OLI0K
Z % 5 . - = Toio). CTaTUCTHIHY 0OPOOKY OfepIKaHUX
29 £ g -5-_2 g8 =§ JlaHUX MPOBOJUIIHM 34 NI0TIOMOrOIO MpO-
g° =2 g EEX| S e rpaMHoro 3abesnedeHHs Statistica 10.0

S |z |lée |ogl8 [E (StatSoft Inc., CIIIA).
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Pe3yabTaTn nociigkeHHs Ta ix o0ropopeHHs

Hamu OyB BusiBnenuii BiporijgHo (p<0,001) migBuiieHuii MopiBHSIHO 3 KOHTPOJIEM —
(169,3%£12,7) mxr 3a 24 ron piBeHb MeTaHedpHUHIB JOOOBOI ceui, SIKUI CTAHOBUB
(1831,6£337,9) Mkr 3a 24 roa. YciM naifieHTKaMm OyB IMIIEMEHTOBAHUM pO3pOOICHUI
anroput™m EITIOI'M (nus. puc. 1).

Ha nepuiomy emani (nepenonepatiilina TadbieroBaHa rinoTeH3UBHA Tepallis) TpU3Ha-
yaju TabJIETOBaHI CEJIEKTUBHI Oll-apeH00I0KaTOPH — JOKCA303UH CEPETHBOIO JI03010
(10,0£1,0) mr (Big 6 mo 16 Mr Ha 100y nepopabHO Ha JBa MpuUioMn) 3a 5—7 aid 10 ore-
pamii i koutposieM AT ta UHCC abo ypamignn (kancynu) 60 mr 2-3 pa3u Ha 100y (ce-
pennst no3a (144,0+11,2) mr), sikuii orpumyBanu 6 (18 %) nauienTis. IlpusHayeHHs Bu-
KOHYBAJIMCS Ha PIBHI KOHCYJIbTATUBHOI MOJIKIIIHIKA Ta MEPBUHHOTO OTIISIY Xipypra i
aHecresiojora.

Hpyeuil eman — 3acTOCYBaHHS BHYTPIIIHbOBEHHOI MOBLIBHOI 1HQY3il ypamiauny (E6-
panTWiI®) Ta iHDy3ii 30aIaHCOBAaHUX KPUCTATIOIIHUX po3unHiB i PehopTany miroc 10 %.
Ha npyromy eramni B cepeabomy 3a (18,911,3) rog xBopi HaAX0AUITH JT0 BIIJIIJICHHS aHe-
CTEe310JIOTii Ta IHTEHCUBHOI Tepallii, e MPOBOAIIACH KaTeTepu3allis IEHTPaIbHOI BEHN
13 BumiproBanHsM L[BT. ¥V Bcix xBopux BimmiveHa rinmoBosieMis, LIBT cranosus (28,8t
13,5) MM Boz. cr. [1i1 KOHTpOJIeM HEIHBA3UBHOI'O MOHITOPUHTY FeMOIMHAMIKU MPOBO-
Jwd iH(QY31iHY KepoBaHy TIMOTEH3MBHY TEPAIliio YPAIiIWIOM 13 CepeIHbOI0 MIBHJIKI-
ctio (9,7£1,9) mr/ron. Metonuka po3BeneHHsa eOpanTuiny: 20 Mi ypamiauny (5 Mr B
1 mi1) po3Boautses B 30 mit 0,9 % poszunny NaCl (1 M1 rOTOBOr0O pO34MHY MICTUTH 2 MT
yparniguty). BHyTpillIHbOBEHHE BBEACHHS TOTOBOI'O PO3UYMHY BiIOYBAETHCS 31 IIBUJIKI-
cTio 5-15 mr/rox 3a gqonoMororo iHdy3zomara. JJoaaTkoBo OOIFOCHO MIPH CUMITATOAPE-
HAJIOBMX KPH3aX N0JaBaIN yparnm/m 1o 50-100 Mr BHyTPHOITHBOBEHHO CTPYMHUHHO.

Ha BiaMiHy Bifl IHIINX BHYTPIIHHOBEHHUX TIMOTCH3MBHIX IIPEHAPATIB (HITPATH, O,
B-agpeno6nokaTopu, HeceneKTUBHI 01 -, 02-agpeHo0I0KaTOPH, (PEHTONAMIH), YPaIliIuiT
Mae IeHTpaIbHy (3a paxyHoK CTUMYJIALI IeHTpaIbHUX cepoToHiHOBUX HTS51A-penen-
TOpIB) Ta nepmbepntmy IO (32 paxyHOK CEIEeKTUBHUX Ol- aﬂpeH06HOKaT0plB) Ha mre-
pubepuIHOMY PiBHI ypari I OJOKY€e B OCHOBHOMY ITOCTCHHAIITHYHI O] -aipeHoperern-

Ilepuuii eran
Ilepenonepaiiiiina TadbieToBaHa TiMOTEH3UBHA TePAIIis.
[Mpu3HavyeHHs Ta0JIeTOBAHMX CEIEKTUBHHX OL1-aJpeHOOIOKATOPIB

Y

HApyrnii eran
[epenomnepaniiina ingy3iifHa KepoBaHa TiMOTEH3UBHA TePAaIlisl ypaIliInioM
Ta KOPEKIIis T1IoBoOJIeMii 30a1aHCOBAHMMHM KPHUCTATIOIMHUMHU PO3UMHAMU Ta
10 % posuunom I'EK (200/0,5)

Y

Tperiii eran
IuTpaonepariitia iHgy3iliHa KepoBaHa TIIOTEH3WBHA TEPAIlisl ypaIiIuiIioM
ITi]] KOHTPOJIEM 1HBA3UBHOI'O Ta HEIHBA3UBHOI'O MOHITOPUHI'Y T€MOUHAMIKI

Y

YerBepTuii eran
ITpodinakTrika HAAHUPHUKOBO-32I03HOT HEIOCTATHOCTI Ta KOPEKIIis TiOBOJIeMil

Puc. 1. AlropuT™M €TarmHOTO TMEPiONepanifHOro TeMOINHAMIYHOT'O MEHEDKMEHTY
MALIEHTIB 13 PEOXPOMOIIUTOMOIO
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Puc. 2. Tloka3HUKY TeMOIMHAMIKM Ha €Tarax MepionepariiHoro reMoJMHaMIYHOTO Me-
HE/DKMEHTY MPHU JTalapOCKOIMIYHUX aJPEeHAJIeKTOMIsAX 3 NPUBOAY (PeoXpoMOoLUTOM:
1 — TIepBUHHO; 2 — TICIIS TIEPIIIOTO eTary; 3 — Tepe/] ONeparliero; 4 — MoYaToK Orepartii;
5 — KITITyBaHHA v. centralis; 6 — KiHEIb oTlepallii; 7 — YeTBepTUI eTall

TOPH, TAKUM YHHOM MPUTHIUYOUN CYIMHO3BY)KYBaIbHY JIit0 KaTexojaMiHiB. Ha 1eHT-
palbHOMY PIBHI ypamiawI MOAYIIOE aKTUBHICTD IIEHTPY PEryJsiii KpoBooOiry, 1o 3a-
nobirae pedIeKTOPHOMY ITiIBUIIEHHIO TOHYCY CHMIIATUYHOT HEPBOBOI cCCTeMH a00 3HU-
JKEHHIO TOHYCY CyauHHOro pycna [§8; 9]. [Tpu 3acTocyBaHHI ypamniniy He BUHUKAE ped-
JIEKTOPHOI Taxikap/ii, piBeHb AT 10303aJI€KHO 3HUKYETHCS ITPU 30UTbIIEHH] IIBUIKOCTI
iH(y3ii a00 OOJIFOCHOTO 3aCTOCYBAHHSI.

3a 2,0-1,5 rox 10 moyaTky OIIEPATHBHOTO BTPYYAHHS OYHHAIIH FiHepBOHeMi‘IHy re-
MO,I[I/IJ'IIOLII}O Pedopranom miroc 10 % 31 BHAKICTIO 3—4 MJI/(KT*TOJT) MICHS MTONIEPEIHbO-
ro BOJIEMIYHOTO HAaBAHTaXEHHS 130TOHIYHMUMH 30aJIaHCOBAHUMHM PO3YMHAMH KPHCTa-

JoimiB y po3yBanHi 6-7 mut/(kr-roxa). Pedopran mioc 10 % — e TEK 2-1 reneparii i3
HaMBUIIUM BOJIEMIYHUM KOe(DILIEHTOM cepel KOJIOIAHUX PO3UMHIB, IO 3a0e3Meuye eKc-
MaHCUBHE 30UTBIICHHS] 00’ €My Tu1a3MHu (y BUTIISL TU1aTo) mpubiausHo no 145 % Bix BBe-
JeHoro 06’emy npotsrom 1 roj i mpudiusHo 10 100 % npoTsaroM HaCTymHUX 3 TOA Mmicis
3aKiHYCeHHS 1HOY31i 32 paXyHOK BUCOKOTO KOJIOITHO-OCMOTHYHOTO TUCKY, KU JOPiB-
HI0€ 65 MM pT. cT. [14]. Takwuii crioci6 iHdy3iitHOT Teparii Ha TIi 3HWKEHHS 3arajlbHOTO
nepudepuunoro ornopy cyaut (3TIOC) npu 3acTOCYyBaHHI ypaIiinily 3aro0irae po3BuT-
Ky 3HAYHOI TIOTeH3il micist KIyBaHHS V. centralis Ta 30epirae aiekBaTHI apaMeTpu
MOKAa3HUKIB TeMOouHaMiku (puc. 2, Tabi. 3).

Hpyruii eTamn 3akiHUyBaBCs MPEMEANKAILIEI0 Ta HAIXOHKEHHSIM XBOPUX J0 OTepalliii-
Hoi. [IpeMenukariisi BKIoJana B cebe BHYTPITHHOM SI30BE BBEJCHHS OMITOHOHY 1,0 M1
ta 0,5 % po3uuny miazenamy (cepems mo3a (12,60%0,65) mr). s inaykiii aHecTesii y
23 (70 %) XBOpUX BUKOPUCTOBYBAJIH TioneHTal HATpiro (5,5+0,1) mr/kr, y 10 (30 %) xBO-
pux — nponodon (1,80+£0,07) mr/kr. s iHTyOalii Tpaxei 3acTOCOBYBAIU POKYPOHIIO
O6pomin y mozyBani 0,6 Mr/kr macu Tina (cepenus go3a (43,1+1,1) mr).

Amnecresist ceBouIypaHOM ITPOBOAMIIACS 32 TAKOIO CXEMOI0: Ticis iHTyOarrii Tpaxei Ta
MIKIIOYEHHS 10 HapKO3HOI CTaHIll BUKOPUCTOBYBaau CBIXY ra3oBy cymim (FGF)
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Tabauys 3
Jlesiki MOKA3HUKH EHTPATBLHOI reMOIHHAMIKH HA eTanax nepionepaniinHoro
reMO/IMHAMiYHOT0 MeHe/IKMEeHTY NPH JIANapoCKONIYHIX a/I[PpeHaIeKTOMIsIX
3 npuBoay (peoxpomonuromu, M+tm, n=33

ITepimii etan Jpyruii eran Tperiit eran | Yerpep-
IToxasHuk Iep- | Micus mep- Iepen IToua- | Buga- | Kineup THi
BUHHO | IIOTO eTary |omepanicio | TOK | JeHHs |omepanii | €Tal
ITynscoBuii 86,2+ 51,2+ 53,7+ 40,0 | 54,3 46,8+ 41,2+
AT, mm pr. cT.| 6,8 +1,0%* +1,7* T1,2%# | £2 5%# | +1,3%# | +0,7*#
YUCC, ya./x | 98,1% 76,7+ 74,5+ 75,5+ | 86,8+ | 79,3% 79,1+
+0.8 +0,9% +1,0% | £2.5% [£2.3%# | +1.4% | +0,9%
CI, 1/(xB'M2) 5,67t 4,43+ 4,61+ 4,70 | 5,27 4,73+ 4,49+
10,16 | 0,14*# +0,16* [£0,20* [+0,21# | £0,16*# | £0,13*
3I10C, 1255+ 1339+ 1091+ 822+ [1019x | 1040% 1069+
nuH-c/cm-d 183 *65 +45%# F42*# | £42%# +47* +36*

Ilpumimrka. Biporigna pizHuus: * — i3 nepmuM eranom (p<0,01); # — i3 nonepeaHiM eTarnom
(p<0,01).

2 J1/XB IpoTSTOM 4-6 XB Ipu 6—7 00 % ceBoduIypaHy Ha BUIIAPOBYBAYi JIO TOCSTHEHHS
KOHIIEHTpaIii ceBO(bnypaHy Ha Buauxy 1,3-1,4 % (HpI/I6J'II/I3HO 0,7 MAC, a6o
2 MACawake), moTiM nMpoBOIUIN HHU3bKOIOTOKOBY IHTAJISAIHHY aHEeCTE3110 ceBoqmypa—
HoM nipu FGF=0,5-0,6 n/xs, cepeaHs KOHueHTpams{ ceBO(bnypaHy Ha BUIIapOBYBavi CTa-
HOBUJIA (2,82i0,04) 06 %. TToTik cBiXKOI ra3oBoi cymim gopiBHioBaB (0,57%0,05) i/xB,
Fi0,=0,8210,40, BUKOPHCTOBYBABCS PEKUM-00’€M KOHTPOIbOBAHOI BeHTWALIl. CepemHs
yactoTa quxaHHs craHoBwia (11,60£0,07) ya. /xB, auxanbauit 00’em (481,2+12,4) mut,
Ppeak=(14,7%1,3) cm H,O, mo3uTHBHUII THCK HATIPUKIHII BUIUXY HA PiBHI 5 CM BOJ. CT.
3acTocoByBaiu y 75,8 % aHecTe3iii.

CepenHiit piBeHb KHCHIO B ra30Biii cymimii csiras (78,711,3) ta (73,8%1,1) % Binmnosi-
JIHO Ha BIUXY Ta BUAMXY, MapIiaIbHUN TUCK BYTJIEKUCIOTO ra3y Ha BUJUXY CTAHOBUB
(38,7x1,1) mm pr. ct. [TuToMa Bara ceBodaypaHy Ha I yac omeparii JopiBHIOBaIA
(1,60£0,04) Ta (1,34%0,03) % Ha Bauxy Ta BUAMXY BigmoBigHo. [Ticst HaKIagaHHS KITIICH
Ha v. centralis mogayda ceBoduiypaHy Ha BUIIApOBYBayi 3MeHIyBajacs 10 1,0 06 % 1 npurnu-
HsJIacAd 3 MOYATKOM yIIMBaHHA paH. OgHouacHo 30unbmyBaBcs FGF mo 2,0 1/xB mpu
Fi0,=0,5. ITicnst ocTaTOYHOIO YIIMBAHHS PAaH MPOBOIUIN «ITPOMHUBKY» TUXAJBHUX IIUISXIB,
FGF 30umbryBascs a0 (5,6£0,3) n/x8 npu FiO,=0,5. Anairesito BUKOHYBaJIU (PeHTAHITIOM Yy
no3yBanHi (4,48+0,01) Mxr/Kkr (cepeHs 103a 3a onepairiro craHoBmia (325,0116,3) Mkr).

Tpemiii eman anroputmy EITOI'M (inTpaorniepatiiina iHdy3iiiHa KepoBaHa TilOTeH-
3UBHA TePaIlisl ypariuioM I KOHTPOJIEM 1HBA3UBHOTO T4 HEIHBA3MBHOT'O MOHITOPHH-
Iy TeMOJIMHAMIKHN) CKJIQIaBCs 13 TTOIOBKEHOI KepOBaHOI BHYTPIIIIHLOBEHHOT 1H]Y3ii ypa-
ity i3 cepeanboro mBuakictio (1,25+£0,08) mr/xB (75 mu/rox). JlonaTKOBO il KOHT-
poJieM TTOKAa3HUKIB TeMOIUHAMIKH MPU XipyprivHOMY BUJIUICHHI HaIHUPKOBOI 3aJI031 3
(heoXpOMOITUTOMOIO OOITFOCHO BBOJWIIN yparianmi 25-50 Mr BHYTPIlTHbOBEHHO MPH BH-
SIBIICHHI MiHIMabHOTO TinBuieHHs AT (y cepeaabomy KoxHi 5—7 xB). [licas kiinyBaH-
Hsl V. centralis HAAHUPKOBOI 3471031 3 (HEOXPOMOLIMTOMOIO Ta BUIAIICHHS ITyXJIMHU BHYT-
pilmHbOBeHHA 1H(Y3is ypamianiay MPUIUHAETHCS, MOAANbINA KOPEKLis reMOJIUHAMIKA
BHKOHYETHCSI TEMIIOM 1H(Y31iHOT Tepamii Ta rIMOuHOIO cenallii nauieHta. Ha Tperbomy
erari cepe/Hsl MBHUAKICTh BHYTPIIIHLOBEHHOI 1H(DY311 ypamiaminy cranoBuia (1,25+
+0,08) MI/XB, 10AaTKOBO iHTpaoIEepaliiHO OOIIOCHO BHYTPIIIHHOBEHHO YPAITiIUI BBO-
mma 103010 (212,0+17,9) mr.
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[Tpu MOHITOPHUHTY LEHTPAIBHOI FeMOJUHAMIKH HAMHU BIAMIYEHO, IO HAIPUKIHII
JIPYTOTO eTaIly Ta MPOTATrOM TPETHOTO eTaIly 10 MOMEHTY BUJIAJICHHS ITyXJIMHU MTOKa3-
Huku AT Oynu y Mexxax yMOBHO HOpMallbHUX 3Ha4eHb, 3ITOC BiporigHo (p<0,05) 3Hu-
JKYBaBCsl MMOPIBHSAHO 3 KOHTposieM — (1192,4+27,3) nun-c/cM~3) Ta NEPBUHHUMU JaHU-
MHu 31 30epexeHHsM cepreBoro iHaekycy (CI) ta mymbcoBOro THCKY (AMB. pucC. 2,
Tabm. 3).

Ha erami BupaneHHs MyXJIMHH (IO KIIIMYBaHHS V. centralis) 6yn0 BiIMIY€HO IiBU-
mennst CI go (5,27£0,21) i/(x8-M2) Ta iynbcoBoro AT 3a paxyHOK BUKHIY KATEXOJAMIHIB
y KpoBOOOIr, ajie 3aBIssku KOMOiHaIlii Oe3nepepBHOT iH(Y3ii ypamiauiny 3 Horo 6ostoc-
HUM BBEJCHHSIM BJaBAJIOCh YTPUMYBATU MapaMeTpu FeMOIMHAMIKA Ha HOPMaJbHOMY
piBHi. ITicist BUaIeHHs MyXJIMHY BiI3HAYAETHCS CTabUTI3alls TapaMeTPiB TeMOIMHAMI-
KU Ta BIACYTHICTh CyTTEBOI TIITOTEH311 32 paXyHOK IIPEBEHTUBHOI 1H(Y31HHOI Teparrii Tire-
ponkotnyruM Pedopranom riroc 10 %. 3aranpHuil nepudepruuHuil omip CyaIuH yTpH-
MmyBaBcs B Mexkax 1019-1040 guH-c/cM-3 1 3anuImaBcst BIpOTiIHO HUKYUM, HIXK KOHTPOJTbHI
3HAYEHHS, aX 10 KiHI nepinoi qo6wu. ITicis 3axkiHueHHs omepallii 1 BIIHOBICHHS M’ S30-
BOT'0 TOHYCY, SICHOI CBIIOMOCTI Ta aJIEKBATHOTO CAMOCTIMHOTO JUXaHHS BCl XBOPI OyJn
eKkcTyOOBaHI B orepalliiiHiii (cepeiHii yac miciist 3aKiHUeHHSsI orepallii 0 ekcTyoarrii cra-
HoBuB (14,811,6) xB).

Yemeepmuii eman. Ha paHHboMy Ticisionepamiiinomy nepiosi (1-ma — 2-ra 106a)
MPOBOJIUTHCS MPOPITAKTHKA HATHUPKOBO3AIO3HOI HEIOCTATHOCTI Ta TIITOBOJIEMIT LIS
XOM 34CTOCYBAHHS BHYTPIIIHBOM S30BO TinpokopTuzoHy 250-300 mr Ha noOy y 2-
3 in’exuii (cepenHs qo3a (268,71£4,2) mr Ha 100y), KOpeKil nedilUTy pIIUHU IUIIXOM
BHYTPIIIHHOBEHHO] 1H(Y3i1 30a1aHcoBaHnX po3unHiB KpuctaioiniB 800—1200 M Ta me-
POPaNBHOrO BXXUBAHHS PLAMHMU ITiJI KOHTPOJIEM IIOIOJAUHHOTO Alype3y.

Ha yerBepTomy etari GikcyeTbCs HOpMali3allis MOKa3HUKIB reMoanHamiku. JKoj-
HOTO BHITAJIKy HAJJHUPKOBO3aJI03HOI HEIOCTATHOCTI He BiiMiueHO. PiBeHb KOpTH30ITy
Ha 4-ty no6y cranoBuB (13,8+1,7) mxr/mi (koutponb — (15,6£2,9) mxr/mi). Cepenus
TPUPHUBAIICTH onepaiii cranoBmwia (59,8+2,4) xB, uac Biji moyaTKy omneparii 10 HaKJa-
JlaHHs Kiincu Ha v. centralis — (39,211,7) xB, 3arajgpHa TpUBaJicTh aHecTe3il —
(102,5%3,1) xB. Cepen reMoIUHAMIYHUX MTOPYIIIEHD Ha TIepeAoIiepallifHoMy eTari y 25
(75,8 %) xBOpHX BiIIMiueHa IIOCTIiHA apTepialibHa rinepTeH3is 13 miasumeHHsM AT cu-
cromiunoro (ATc) go (195,419,7) mm prt. cr., aiacroniydoro (ATn) — mo (108,3%
+2 8) MM pT. cT. (AuB. puc. 2). ¥ pemTH MALI€HTIB NPOSABHU 3aXBOPIOBAHHSA Oynu y BUT-
T4l CUMIIATOAAPEHATIOBUX KPU3iB. Y BCIX XBOPUX BIIAMIYEHHUH TiMEepPKIHETUUHUN THUIT
kpoBooOiry 3a manumu jpommiep-ExoKI i3 xBunmHaIM 006’eMoM kpoBoodiry (XOK)
(9,87£0,39) n/xB, CI gopiBuioBas (5,67%0,16) n/(xB-M2). [Ipu upomy 3ITOC y 1iux xBo-
pux cranoBuB (1254,0+47,60 quH-c/cM-5 Ta BiporigHo (p>0,05) He BIAPI3HABCS Bij 11O-
Ka3HMKIB KOHTpoIto — (1192,4%27,3) nun-c/cm—> (nuB. Tabi1. 3) 32 paXyHOK 301IbIIICH-
H4 sk nynbcoBoro AT o (86,2£6,8) mm pr. cT., Tak 1 XOK.

TpuBamicTs nepedyBaHHs Y BIIIIJICHH] IHTEHCUBHOI Teparil y micisornepariitHomy
niepioai cranoBmia (19,3+0,2) rox. Yci namieHTHn oTpuMyBaiiu TpOMOOTIPODIITAKTUKY
HU3bKOMOJICKYJIIPHUMHU TenapruHaMH 2-1 reHeparii OeMimapuaoM (Iimdbop 2500) MIPOTSI-
rom 5 1i6 [15] I[lype3 cranoBuB (0,90%0,08) mit/(kr-rom). Y 2 (6 %) XBOPHUX Y mcnﬂonepd—
itHOMY neplom CHOCTCplFaJ'H/ICH TMOPYIICHHS PUTMY CepleBO] MiSTTBHOCTI Y BULJISII HAT-
HUTYHOYKOBOI EKCTPACUCTONIIYHOT apUTMii, B OJTHOMY BUIAIKY (3 %) — mapokcusm piopu-
JISLIT iepejicepap, Taxicucronuna ¢popma. [lopynieHHs Oyiu KymipyBaHi BBEIEHHSIM KOP-
JapoHy (BHYTPIIIHbOBEHHO KparjiuHHO 600 Mr Ha 100y 3 MOAAJIBIINUM ITPUHOMOM Tab-
netroBaHoi popmu 200 MT TpHui Ha 100Y) Ta MPU3HAYCHHSIM CEJICKTUBHUX [3-apeH00I10-
kaTopiB (Konkop® 5-10 mr 1 pa3 Ha 100y). [Toka3HUKM 3araJIbHOTO aHaJIi3y KPOBI, ceul,
KOAryJorpaMH, CTAaHAAPTHI 010XiMIUHI TOKA3HUKHU OYJIH Y MeXax JIabopaTOpHOI HOPMHU
0e3 BiporiaHO1 Pi3HUILI 3 MOKA3HUKAMHE J0OIepaliifHoro nepiogy. TpuaricTs nepedy-
BaHHs B craiioHapi cranoBuia (9,3+0,3) nobu. TpomboremopariyHux ycKJIaJHEHb Ta
JKOJITHOT'O BUIAJKY 3 JIETAJIBHUM KiHLIEM He OyJI0.
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BucHoBku

AHa3 I’SITUPIYHOTO 3aCTOCYBAHHS CY4aCHOTO aHECTE310JIOTIYHOTO MEHEKMEHTY
TIAIEHTIB 13 PEOXPOMOIIMTOMOIO B YMOBAX CITEIia1i30BaHOTO €HJOKPUHOIOTIYHOTO TIeH-
TPY IPOJEMOHCTPYBAB HOTO BUCOKY €PEKTUBHICTH Ta OE3MeKy IS MallicHTa.

Etanmuuii nepionepaliiitHuii TeMOAMHAMIYHUN MEHE/KMEHT IIPH ITrOTOBIII JI0 Olle-
pariii Ta i yac XipypriuHoro BTpy4aHHsI Ha HAJIHUPKOBHX 3aJ103aX 3 IPUBOAY (Peoxpo-
MOIIUTOMH € JII€BUM 3acO00M cTabimizanii MOKa3HUKIB LEHTPaIbHOI Ta nepudeprudHoi
reMOJUHAMIKH.

Merozom BuGOPY XipyprivHOro BTpyYaHHs [is BUIAICHHS (PEOXPOMOLMTOMH € Jia-
napocxoqua aIpeHAJICKTOMIsI, METOIOM aHecTe3ii — HU3BKOIIOTOKOBA IHTASIIHHA
aHecTe3ist ceBo(IypaHoM.

EGpanTit € npenapatom BUOOPY /Isi KOHTPOJIIO 34 TEMOAMHAMIUHUMU MTOKA3HUKA-
MU B TALIIEHTIB 13 ()EOXPOMOIUTOMOIO 3 0OOB’I3KOBUM MTOUYATKOM 1H(Y3II nepes onepa-
uiero; [EK (200/0,5) 10 % € npenapaToM BUOOPY 715 TIEPBOIEMIYHOI FeMOIMITIONIT 3a
PaxyHOK BHUCOKOTO OHKOTUYHOTO THUCKY B JI03yBaHHi 67 mi/(kr-roxn) 3a 1,5-2,0 rox 1o
oTeparrii.
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AHAJBIETUYECKAS 3®PEKTUBHOCTH BUJIATEPAJIBHOM BJIO-
KAJIBI TOBEPXHOCTHOT'O HIEMHOT'O CILUIETEHUSA ITPU OBILIEN
AHECTE3UU CEBO®JTYPAHOM ITPU TUPEOUIDKTOMUAX

Llean paboThI — OlLleHKA aHATBIeTHIECKOT0 KOMIIOHEHTA OMiIaTepaibHON 6110-
KaJlbl TOBEPXHOCTHOTO LICHHOTO cIuleTeHHus Ha (oHe oO1ueil aHecTe3un ceBogury-
paHOM B KOMIUIEKCE aHECTE3NOJIOTUIECKOTO MEHEDKMEHTA MAIIMEHTOB C THPEOTOK-
CHKO30M, KOTOPBIM BBITIOTHSIIOTCS] THPEOUIIKTOMUU B YCIIOBUSIX CIICIIUATM3UPOBAH-
HOT'O 9H/IOKPUHOJIOTUYECKOTO IIEHTPA.

Martepuansl 1 MeTobl. [lalueHTHI pacnpe/iesieHbl Ha ABe TPYIIIBL: IpyIa «cOa-
JTaHcupoBaHHas aHanbre3us-ceBopaypan» (CA-C) — 44 G0oIbHBIX, IpyMIa «KOHT-
posb-ceBodurypar» (K-C) — 46 601bHBIX. BceM GOTBHBIM C THPEOTOKCHKO30M ObLIa
BBIITOTHEHA THPEOUIIKTOMMUS B YCIIOBHSIX OOIIel aHeCTe3UU C UCKYCCTBEHHON BEeH-
TWISIIHEH JerKuX B BUae Hu3komnorouHod (HITA) wmiam MUHUMAaIbHO-TIOTOYHOMN
(MITA) unransiiuonHoit anecte3un ceBodopanom. B rpynmne K-C npoBoauiun
HITA c notokxowm cBexeit razoBoit cmecu (FGF=500 mut/mun), B rpynmne CA-C BbI-
nonusun MITA (FGF=400 mn/mun). B rpynme CA-C nepen HayajaoM oO1Ieid aHec-
Te3uH ceBOQIIypaHOM Tepel XUPYPTUYECKUM JIeYeHUEM Oblla BBINOJIHEHA OuaTte-
panpHas 61okasa moBepxHoctHoro meitHoro cruterenus (BBITIIC) kak KOMITOHEHT
cbaaHCUpOBaHHOH (MyJTbTUMOIaNIbHOW) aHanbre3un (CMMA) aHecTe3noiornyec-
KOro MeHe/DKMeHTa. OLIEHUBAJIOCH MOTPEOICHNE HHTATIIIIUOHHOTO AHECTETHKA Ce-
Bouypana. [TpoBoaunacek onenka 6omu mo BAILL, motpebiieHns HApKOTUYECKUX
U HEHAPKOTHUYECKUX AHAIBTETUKOB, YaCTOTA U BBIPAKEHHOCTD IOCIIEOTIePAINOH-
Holt TomHOTH ¥ pBOTHI (IIOTP) B Teuenue nepsrix 24 4 nocieonepanoHHOTO me-
puona.

Pesyabrartsl u oocy:xnenne. [Iposenecane CMMA B Buzae BBITLLIC Ha done 6a-
30BOI aHecTe3uu ceBoiiypaHa CrocOOCTBYET CHUKEHUIO MOTPEOHOCTU B OTTHOM-
J1ax U UX yIOTpeOJIeH!sI B MIHTPaoIlepalluOHHOM repuojie. biaronaps BEICOKO# -
dextuBHocTu BBITHIC, B rpynme CA-C He ObUTO 11€716CO00Pa3HOCTH B ITPUMEHE-
HUU HAPKOTMYECKUX aHAIIbI'€TUKOB B MOCICONEPALIMOHHOM NIEPUOJIE B OTIIMYHE OT
rpynnsl K-C, rae onn 6sutn npumeneHs! B 94,9 % cinyuaes. [Tpumenenue CMMA
Ha (oHe 6a3oBoit aHecte3nu ceBodurypana B rpynme CA-C obecrieynBaeT UHTpa-
OIepaIMoOHHOE OMMMOUI-COXpaHsioliee aeiicTBue: foctoBepHOoe (p<0,05) cHIKeHNE
HWHTPAOIEPAIMOHHOT0 MoTpebdienus pentanmia 1o (283,4+12,4) MKr 3a onepaiuio
o cpaBHeHuto ¢ rpynmnoi K-C — (376,9%£12,9) mxr. Kommmiekc CMMA 1103BOIHIT
noctoBepHo (p<0,05) moBwicuTh ypoBeHs nanueHtoB 6e3 [TOTP no 72,7 % B rpymn-
e CA-C (B rpynne K-C sto nokaszarens 45,7 %). JJOCTUTHYTO TOCTOBEPHOE CHU-
skeHue obOmeit cymmbr 6amutoB o mkaje [IOTP B rpynme CA-C go (0,41+0,11).
IMotpebnenue ceBodrypana noctoBepHo (p<0,05) Mo kpuTepuio YUIKOKCOHA HIKE
B rpymre CA-C c npumenennem MITA (FGF=400 mii/MuH), ueM B rpyIie KOHTPO-
g K-C. ®apmakoskoHOMHUUYecKHe MmpeumyiectBa npuHaanexat MITA, kotopas
ob1a npuMmeneHa B rpymne CA-C u cocraBuia (143,8%5,9) u (164,5% 6,6) rpu s
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JTAHHBIX, MOJIYYEHHBIX 110 YpaBHEHUIO Dion M Mpy B3BEUIMBAHUM HUCIAPUTEIIS CO-
OTBETCTBEHHO.

BoiBoapl. Kax xommiekc CMMA BBITHIC Ha ¢hoHe 6a30B0Oit aHECTE3UH CEBO-
daypana B rpymnmne 3A-C obecriedynBaeT: MHTpa- U MOCTOIEPAIMOHHOE OMHOUI-
iasiiee geicrere — goctoBepHoe (p<0,05) CHUKEHME HHTPAOTIEPAIIHOHHOTO 10~
TpebiieHus: peHTaHUIIA, TOJTHBIA OTKA3 OT MPUMEHEHHS OIIMOUIOB B ITOCIIEoTnepa-
LIUOHHOM Tiepuo/e; nocroBepro (p<0,05) 6osee Huzkue nokaszarenn BAIL B Teue-
HUE TIEPBBIX CYTOK ITOCJIC OTIEpAIK B CPABHEHUH C KOHTPOJIbHOM Ipymoii. 3a cuet
YMEHBIICHHSI MOTPEOJICHHSI OTTMOUIHBIX AHAIIBIETUKOB B MEPUOTICPALIMOHHOM IIe-
puoae BBITHIC o6nagaeT anTuIMeTHUYeCKUM JeiicTBueM. [loTpebienue ceBodiy-
pana nocroBepuo (p<0,05) Hmwxe npu npumeHennu meroarku MITA npu FGF=
=400 mi/MHUH, B CpaBHCHUH C TPYNIIONH KOHTPOJIS, TAe ucnoiab3oBamuchk HITA ¢
FGF=500 mu/MuH. ®apMakodIKOHOMUYECKHUE TTPEUMYIIECTBA MOJIYUYCHbI TIPU UC-
MIOJIb30BAHUK METOTUKU UHTAJIAIIUOHHON aHECTE3UH ¢ MUHUMAJIbHBIM [TOTOKOM, B
HameM ciydae — (400 M1/MUH).

KiroueBble ci10Ba: aHECTE3MOIOTMUECKUN MEHEPKMEHT, THPEOTOKCUKO3, TUPE-
OUJIIKTOMUSI, cOaTaHCHpOBaHHasl (MyJbTUMOANIbHAS) aHECTE3Us, TTOTpebIeHUEe
AHAJIbICTUKOB U aHECTETUKOB, MIOCIICOTIEPALIMOHHAS TOIIIHOTA M PBOTA.
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THE ANALGESIC EFFICACY OF BILATERAL BLOCKADE OF SUPER-
FICIAL CERVICAL PLEXUS UNDER SEVOFLURANE GENERAL AN-
ESTHESIA IN THYROIDECTOMY PATIENTS

Aim: To evaluate the analgesic component of the bilateral blockade of superfi-
cial cervical plexus under sevoflurane general anesthetic in a complex of anesthetic
management of thyrotoxicosis patients undergoing thyroidectomy in a specialized
centre of endocrine surgery.

Materils and methods. All patients were divided into 2 groups: a group of “bal-
anced analgesia — sevoflurane” (BA-S) — 44 patients, a group of “control-sevoflu-
rane ‘(C-S) was 46 patients. All thyrotoxicosis patients were performed thyroidec-
tomy under general anesthesia with mechanical ventilation in and using of the low-
flow anesthesia (LFA) or the minimal flow anesthesia (MFA) by sevoflurane. In
the groups BA-S was used MFA with the fresh gas flow (FGF)=400 ml/min, in the
group C-S was used LFA with FGF=500 ml/min.

In the group of BA-S before the sevoflurane general anesthesia was performed
the bilateral blockade of superficial cervical plexus (BBSCP) as a component of a
balanced (multimodal) analgesia (BMMA) of anesthetic management. There esti-
mated the sevoflurane consumption. Pain level was assessed by VAS, the use of
narcotic and non-narcotic analgesics, the frequency and severity of PONV during
the first 24 hours of postoperative (post-op) period.

Results and discussion. The combination of the BBSCP with sevoflurane anesthe-
sia reduces of an opioid requirement and opioid consumption in the intra-and post-
operative periods. The groups BA-S was not necessity to use of narcotic analgesics
in the post-op period unlike groups C-S, where narcotic analgesics were used in
94.9 % patients. Because the BBSCP provides the high efficiency of post-op analge-
sia for a long time. According to VAS the level of pain in the groups BA-S and was
evaluated as a weak pain and was significantly (p<0.05) lower compare to the groups
C-S. Application BMMA previously of the sevoflurane basic anesthesia in BA-S
group provides intraoperative opioid-sparing effect: a significant (p<0.05) decrease
in intraoperative fentanyl consumption to 283.4+12.4 mcg per transaction compared
with the group of K-C (376.9+12,9 mcg). BMMA complex will significantly (p<0.05)
increase the level of patients without PONV to 72.7 % in the group BA-S (in C-S
this mark was 45.7 %). Total score on the scale of PONV was significantly lower in
the SA-C group (0.41%0.11). The sevoflurane consumption was significantly (p<0.05)
lower by Wilcoxon test in the BA-S group, where used FGF=400 ml/min, compar-
ing to the control group C-S. Cost-effective analysis has shown the benefits of us-
ing MFA, which was applied in the BA-S group and amounted to 143.8%
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+5,9 UAH and 164.5+6,6 UAH as for both equations, Dion and the vaporizer
weighing, respectively.

Conclusions. The introduction of the BMMA complex into anesthetic manage-
ment of patients with thyrotoxicosis, who undergoing the thyroidectomy, in the form
of bilateral blockade of superficial cervical plexus by 0.5 % bupivacaine solution
with the addition of IV dexamethasone 4-8 mg and IV 50 mg dexketoprofen be-
fore induction of anesthesia has provided a high level of analgesia in post-op peri-
od in the sevoflurane inhalation anesthesia group; has provided opioid-sparing ef-
fect in post-op period of due to lack of demand in the use of narcotic analgesics;
has reduced post-operative pain and the frequency and severity of PONV, NSAIDs
consumption. The sevoflurane consumption was significantly (p<0,05) lower under
MFA with FGF=400 ml/min, compared with LFA with FGF=500ml/min. Cost-
effective analysis has shown the benefits of using MFA vs LFA.

Key words: anesthesiological management, thyrotoxicosis, thyroidectomy, bal-
anced (multimodal) anesthesia, analgesic and anaesthetic consumption, postopera-
tive nausea and vomiting.

Beryn

3abe3nevyeHHs eheKTUBHOT AHTHHOLMIETITUBHOI OJIOKaI1 Ha IEHTPAIIbHOMY, CeTMeH-
TapHOMY Ta Nepu(epuIHOMY PIBHSIX € OJHUM 13 HAWBAXKIMBIIINX MUTAHb AHECTE310J10-
TIYHOTO MEHE/DKMEHTY B Xipyprii mmronoaioHoi 3amo3u (LL3) [1].

BinarepanpHa 610Kana moBepxHeBoro muitHoTo cruteTeHHs (BBITIIC) sk 3acib mo-
KpalllaHHS aHAJTeTUYHOTO KOMITOHEHTA TIPU TUPEOIAEKTOMISIX BUPIZHSAETHCS CEPEJT IHIITNX
perioHaIbHUX METOIIB CBOEIO e(DeKTUBHICTIO, OE3MEKOI0 Ta MPOCTOTOK BUKOHAHHS. Lle
pobuts BBITLIC npuBabiuBuM i epeKTUBHUM 3aCO00M MOKPAIIAHHS aHAJITETUYHOTO
KOMITOHEHTA MPU TUPeOoineKToMisx [2-8].

IMoemnanns BBITLIC i3 3araipbHOIO aHECTE31€10 CIPUSIE 3HMKEHHIO YaCTOTH BUHUK-
HEHHS TicIIsionepamniiaoi Hymotu Ta omoannas (ITOHB) [9].

3acTocyBaHHS aHECTETUKA TPUBAJIOL il (6ymBaKa1H abo pomiBakain) ais BBITLLIC
Jlae 3MOTy TiepepBaTH BI/ICXIIIHy HOIMUIICNITUBHY iMIyJIbcaltito 3 panu B LIHC, o 3amno0i-
ra€ aKTUBAllii TPUTEPHOI 30HHU OJIFOBOTHOTO LIEHTPY. YIIKOIKEHHS TKAHUH (omepaniiiHa
TpaBMa) BUKJIMKA€ AKTUBALIIO OOIBOBUX peuenTopm AKi TEeHEPYIOTh lMHyJ'IbCI/I B CITUH-
HUH MO30K Mpo ymKo/KkeHHs. [1pu akTuBaLii HEMpPOHIB BUAUISIOTHCS MeIiaTOPH, L0
BUKJIMKAIOTh 3aIlaJIeHHs] B CyMDKHUX TKaHMHAX. YTBOPIOETHCS «XHMOHE» KOJIO «Oijab —
3anajyieHHs — O11b». 30Ha 00JIKOBOI IMITyJIbCallil po3muproeThes. Lli & mMemiaTopu, mo-
TPAIUISIOYN B KPOB, JIOCATAIOTH OJIFOBOTHOTO IICHTPY, AKTUBYIOUH HOTO TPUTEPHY 30HY.
biiokaa rijok HUAHOTO CIUIETEHHS MICIICBUMHU aHECTETUKAMU MOPYIIYE «XUOHE» KOJIO
«Oib — 3amaneHHs — OiIb» 1 3MeHIye 30Hy BTOpPUHHOI rinepanresii [8; 9]. Lle mo3Bo-
JI€ 3HU3UTH 1 CIIO)KUBAHHS HAPKOTHMYHUX aHAJITETHUKIB, 110 TAKOX BIJIMBA€ HA BUHUK-
uenns ITOHB [9].

Mera poOOTH — OLIIHKA AHAJITETHYHOT'O KOMIIOHEHTA OljaTepajbHOol OJIOKAIu Io-
BEPXHEBOT'O MIMWHOIO CIUIETEHHS Ha TJIi 3arajibHOI aHecTe31l cCeBO(GIypaHOM y KOMILIEKCI
AHECTEe310JI0TTYHOr0 MEHEIDKMEHTY MALIE€HTIB 13 THPEOTOKCUKO30M, SIKUM BUKOHYETHCS
TUPEOIEKTOMISI B yMOBAX CIeLiaji30BaHOI'0 €HJAOKPHHOJIOTIYHOTO LIEHTPY.

Marepiaan Ta MeTOIH AOCTiTKEHHS

3a mepion rpyacHb 2015 — Bepecers 2016 pp. y BIIIICHHI aHECTE310JI0Tii Ta IHTCH-
CUBHOI Teparlii YKpaiHChKOr0 HayKOBO-IIPAKTUYHOTO IIEHTPY SHIOKPUHHOI Xipyprii,
TpaHCIUTAHTAIl]l eHJJOKPUHHUX OpraHiB 1 TKaHMH MO3 VYkpainu 90 namieHTam 3 THpeo-
TOKCHUKO30M OyJI0 BUKOHAHO THPeOoinekToMito. OnepalliiiHi BTpy4YaHHs! BUKOHYBAJIKCh B
YMOBaX 3arajbHOi aHecTe3il 31 IITYYHOIO BEHTUIALIIEIO JIETeHb Y BUIJISAI HU3bKOIIOTOKO-
BOi 200 MIHIMAJIBHOIIOTOKOBOT IHTaJISILIIHHOT aHecTe3ii ceBO(IypaHOM 3a HaIIB3aKPUTUM
koHTypoM Hapko3Hoto craHIiero FELIX VISIO INTEGRA (3anmporpaMmoBaHi Ha HEMOX-
JIUBICTbH MMOJAYl TIITOKCEMIYHOI ra30BOi CyMIllli TAIIIEHTY, 110 3HIKYE PU3UK STPOTCHHUX

76 Kuiniuna anecresiosorisi Ta inTeHcuBHa Tepamisi, Ne 2 (8), 2016 p.



MOMHIIOK Ta YCKJaJHeHb). Hapko3Ha craHIlis 00JlalHAHA MYJIBTHTa30BUM aHAII3aTo-
POM i3 KOHTPOJIEM PiBHS KUCHIO Ha BAUXy (inO,) Ta Buauxy (etO,), ByTIEKUCIOTO ra3y
Ha Buauxy (etCO,), ceBoduypaHy B ra3oBiit cymimni Ha Bauxy (inSev) Ta Buauxy (etSev).

Jo rpynu «36anaHcoBana anainresis-ceBodiaypan» (3A-C) yBidinum 44 naiieHTH, IKUM
Tepe/l MOYaTKOM 3arajbHOI aHecTe3il mepe/ XipypriyHuM JIiKyBaHHSIM Oyja BUKOHaHA
BBITHIC sx xoMmoHEHT 30ajlaHcoBaHOI (MyIbTHMOAAIbHOI) aHanre3ii (3MMA) aHec-
TE310JIOTIYHOT'0 MEHE/DKMEHTY.

I'pymy «koHTpOIb-ceBodaypan» (K-C) yrBopuim 46 XBOpUX Ha THPEOTOKCUKO3, STKUM
BUKOHYBAJIUCS THPEOIACKTOMII 32 TPAJUIIMHOIO B KJIIHIII METOIUKOI aHECTE310J10T14-
Horo 3abe3neuenHs 6e3 BBITLLIC.

OrmepaTuBHI BTpY4YaHHsI BUKOHYBAJIUCh OJTHIEIO XIPYPriuHOIO OPHUTaior0 BUCOKOKBA-
TiikoBaHUX crremiamcTiB. T IHIyKIii aHecTe31i BUKOPUCTOBYBAIH ITpo1tod ot abo Tio-
TICHTAJT HATPIO, TS IHKyOaIil Tpaxei — aTpakypiyM ab0 CyKCaMeTOHI0 Hoau[ 3 Tiire-
KYpOHieM OpOMify. AHAJITETUYHHUI KOMIIOHEHT 3a0e3reuyBaBcs BBEICHHIM (peHTAHILTY.
¥V rpymi 3A-C xomruteke 3SMMA, 110 BKJII04aB B cebe nmpemeaukariro 3a 40—50 XB: BHYT-
pimHbOM 30Be (B/M) BBeaeHHs 1,0 Mr MopdiHy, BHYTPIIIHHOBEHHE (B/B) BBEICHHS JEK-
caMmeTa3oHy 4-8 Mr mepej IHAYKIIEI0 aHecTe31l, HECTEPOIIHI MPOTU3ANAIbHI ITpernapaTu
(HIT3IT) 3 mimogirsHUMH BIaCTUBOCTIMU — B/B AekckeTornpoder (Ceproden) 50 mr ta
BBITLIC 0,5 % po3unnom nourokainy mo 10 mir (50 mr) 3 KokHOI cTopoHm 3a 7-10 XB
J10 1HTYOAaIMl Tpaxei.

Bukonysamu BBITLIC 3a tpaguuiiinoro metoaukoi [1]. V rpyni 3A-C iHransuiiiny
AHECTE31I0 Ha OCHOBI ceBO(IIypaHy MPOBOAMINA 32 METOJUKOI MiIHIMAJIbHOI'O MOTOKY
(FGF=0,4 n/xB). ¥V xoutposbHiii rpyni (K-C) iHransuiiiny anecre3iro Ha OCHOBI CEBO-
(birypaHy BUKOHYBAJIN 32 METOIUKOIO HU3bKOro nmoToky (FGF=0,5 n/xB). Ycim XBopuM
MMPOBOJIMBCS KOHTPOJIb TIIMOMHU aHECTe31l 3a JJOMOMOT O MOHITOPUHTY OiCIIEKTpaIbHO-
ro iHAEKCy, KUl miATpuMyBaBcs Ha piBHI 40-50 ceBoduiypanom y koHuentpariii 0,4
1,5 MAK. Xipypriute BTpy4aHHs OyJ10 BUKOHaHO B 00’eMi ekcTpadaciiiaabHOl TUPEOi-
nextomii (EDTE) npu nudysnomy tupeorokcuynomy 3061 (AT3), abo EDTE 3 nenr-
panbnHoto aupekiiero mwmi (LIJILLT) Y BHITA/IKaX 6araroBysnoBoro 300a (bB3) 3 Tupeo-
TOKCHKO30M, a00 reMlTI/IpCOII[eKTOMll 3 [JII y Bumagkax TokcnuHoi ageHomu 3. Yci
MAIEHTH 3HAXOMITUCH Y CTAJli MEAMKAMEHTO3HOI KOMITEH Al ab0 cyOKOMITeHCAlliT TH-
PEOTOKCHKO3Y MOTIEPEIHBO ITPOBEACHOIO TEPAITIE€I0 AHTUTUPEOITHUMHU ITperapaTamMH.

OLiHIOBaIM IHTpa- Ta MicIsSoNepaliiiHe CIOKUBAHHS HAPKOTHMYHHX 1 HEHAPKOTHYHHIX
AHAJITETUKIB, piBEHb TicisonepaliiHoro 6oio 3a 100 MM Bi3yaJIbHO-aHAJIOTOBOIO IITKA-
moto (BAIL): «0» — BincytHicth 6omto, 100 MM — HecTepriHumii 6inb) vepes 3, 6, 12 1
24 ron, yactota BunukHeHHsT [IOHB orriHIOBanace 3a ImMKajow HYIOTH Ta OJIOBaHHS [8;
10], ne 0 — BiAcyTHI HyaoTa i/abo OaroBaHHs, | — Hya0Ta, 2 — IMO3WBH J0 OJIIOBAHHS,
3 — o6moBota. «Hynora» Oyia BU3HaYeHA SIK CyO’€KTHBHO HEIIPHEMHI BiT4yTTs, TIOB’s-
3aHi 3 YCBIIOMIICHHSIM MO3UBY A0 OIIOBAHHS, «IIO3MBH JIO0 ONIOBAHHS» — SIK BUMYYEHE,
cTpuOKOINOAIOHE, PUTMIUHE CKOPOUYEHHS JUXAJBHUX M’SI31B 0€3 BUTHAHHSI IITYHKOBOTO
BMICTY 1 «OJIIOBOTa» — SIK HACWJIBHUIIBKE BUTHAHHS BMICTY IITYHKA Yepe3 POTOBY IIOPOXK-
auHy. Tsoxka ITOHDB ortiHIoBazach sk cymapHa JyacToTa Imoka3HukiB 2 1 3 [8; 10].

CHOXUBaHHS HTASAIHHOTO aHECTETHKA CeBO(IIypaHa OLIHIOBAIN IIISIXOM 3BaXYy-
BAaHHS BUIIAPHUKA JIO MTOYATKY 1 MIC/Is 3aKIHUEHHs 1Hrasii npemnaparty [11], a oTpuma-
Hy B I'paMax pI3HULIO OUIMIIM Ha MUTOMY Bary ceBoiuypaHy, a TaKOX 3a PIBHSHHSIM
P. Dion [12; 13].

3rigHo 3 piBHsHHSAM P. Dion [12; 13], crio)xMBaHHS aHECTETHKA PO3PAXOBYETHCS 3a
dhopmyioro:

CrioxxuBaHHs pinkoro ceBodurypany (Mi)=P X F X T x M + 2412 x d,

Jie P — KOHIEHTpallis aHeCTETUKA Ha BUITAPHUKY B %0;
F— FGF, n/xs;
T — yac mogaBaHHs 33/1aHOT KOHIIeHTpatii P, xB;
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M — monekynsipHa Maca ceBoypany, T (200,055);

d — nuToma Bara JuIsi ceBoIypaHy, ska JIOpiBHIOE 1,52 v/mi;

2412 — xoe(ilieHT, TOXIAHUHN BiJ ra30Boi KOHCTaHTHU ABorajpo npu 21 °C

[Mpu nincranoBku 3HaueHb M, d jutst ceBoiypaHy popmyia HaOyBa€e TAKOTO BULIISILY:

Crio’kuBaHHS pigKoro ceBodIrypany (Mi)=
=PXFxTx200055+ (2412 x 1,52) = P xF x T + 18,326,

abo
0,05457 x (PXFxT).

V nepeBaxkHiii OubinocTi BumaikiB ipu 3miHax FGF Ta koHIleHTpallil aHecTeTKa Ha BU-
MAPHUKY PO3PAaXyHOK CHOKUBAHHS PiIKOro ceBodurypaHy (M) IPOBOJHUTHCS 32 (POPMYIIOIO:

0,05457 ((P1 xFIxTI) + (P2xF2xT2)..+ (Pn xFnx Tn)),

ne Pn, Fn, Tn — NOKa3HUKU KOHIEHTPAIIIl ceBo(IypaHy, MOTOKY CBIXO1 ra30Boi cymili
(FGF) Ta TpuBamicTh BUKOPUCTAHHS JAaHUX MOKA3HMKIB il 4ac aHecTesii.

Butpatu Ha aHecTe3it0 BU3HAYAJIU 32 BAPTICTIO CEPEAHIX 103 ceBO(IIypaHy i BUTpAT-
HUX MaTepiayliB, BAKOPUCTAHUX ITiJl Yac aHecTe3il, 3a IiHaMH, 3a3HAYCHUMHU Ha CaWTI
MiHicTepcTBa OXOPOHH 340poB’sT YKpainu ctaHoMm Ha 15 mumas 2016 p. [14]. Tak,
250 mut ceBoiypany komrye 4315,72 rpH, 10IaTKOBO aOCOPOEHT BYIJICKUCIIOTO Tas3y
— 1048,15 rpu (Ha 100 rox anecresii).

Vcim manieHTaM MpoOBOIMBCS CTAHAAPTHUM HaOlp OOCTeXeHb (3arajbHUN aHAII3
KpOBI, ceui, Koaryjorpama, 0ioXiMiyHUI aHami3 (piBeHb OLTIPYOiHY, CEUHOBUHH, KpeaTH-
HIiHY, IIyKOP KPOBI, 3arajibHUii O1JI0K TOIIO).

CratucTuuHy 00pOoOKY O/lepKaHUX JAaHUX IIPOBOIMIN 33 JOITOMOTOO IMTPOTPaAMHOTO
3abe3neuyenHs Statistica 10.0 (StatSoft Inc., CIIIA) 3 BUKOpUCTAHHSM NTapaMeTPHUYHUX 1
HemapaMeTPUYHUX METOJIIB.

Pe3yabTaTn nociixkeHHs Ta ix o0ropopeHHs

Cepez MaIieHTIB 13 CHHPOMOM THPEOTOKCUKO3Y TiepeBaxaiu KiHku — 88,61 87,0 %
BiamosigHo y rpymi 3A-C ta K-C (p>0,05). Takox He BiIMIY€HO CTATUCTHYHO 3HAUY-
IUX BIIMIHHOCTEH MK TPYITAMHU 3a CTATTIO, BIKOM, MAaCOI0, 3POCTOM, 1HJEKCOM MAaCH Tijia
(tabmn. 1). CepeaHs TpUBaJICTh ONEPATUBHOIO BTpydaHHS craHoBumia (63,6+3,4) ta
(66,912.,9) xB BignosinHo B rpyni 3A-C ta K-C (p>0,05). Cepeanst TpuBaiIicTh 3arajb-
HOT aHecTe3ii (Bij yacy iHTyOariii 10 yacy ekcry0Oarii) — (85,4+3,9) ta (88,3+3,6) xB Bimo-
BimHO B rpynax 3A-C ta K-C (p>0,05) 6e3 mocroBipHoi pizHuiii Mix rpynamu (p>0,05).

OCHOBHOIO ITPUYUHOIO TUPEOTOKCUKO-
3y y xBopux 0yB JIT3 cepenuboro abo Tsk-
KOT'O CTYIIeHS TsDKKOCTI. TOKCHYHA aJieHo-
Ma OyJia MOKa3aHHSAM ISl THPEOiAeKTOMIl
y 3 ta 2 BUMajKax BIANOBIJHO B I'pynax
3A-C i K-C. Pemra xBopux — Iie Marfiex-

Tabnuys 1
Posnoain xBopux y miarpynmax
3a BiKOM, 3pOCTOM, MACOI0,
ingexcom macu tizia (Mxm)

TToka3Huky, I'pyma xBopux T 3 BB3 (puc. 1).
SIK1 MIOPIBHIO- 3A-C, K-C Hamu BimMiveHo, 1o iHTpaornepaliiite
I0ThCS n=44 n=46 crnioxxuBaHHsA (entaniny B rpyni 3A-C cra-
- HoBwIO (60,4%4,3) ur/(kr-x8) 1 Oyno noc-
Bik, poku 47,612,4 | 46,9£1.9 TOBipHO (p<0,05) MEHIIUM Y TTOPIBHSHHI 3
Maca Ti1a, K¢ 73,9%2,1 | 72,6%£1.,8 rpynowo K-C — (79,1%4,2) ur/(xr-xB). 3a-
3pict, oM 165,141,4 | 166,1+1,0| raubHe crioxuBanHs GeHTaHLTY IPOTIroM
orepaitii 6yso octoBipHO (p<0,05) HKYIM
Tnpexe macn | 269517 | 26.550.7 |y rponi 3A.C — (283.4+12,4) wixr y T0-
Tina, KT/ piBHsHHi 3 rpymioio K-C — (376,9%12,9) Mxr.
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3A-C K-C

Puc. 1. Po3miofinn XBOpuX y rpymnax 3a oCHOBHUM jgiarHo3zoM: I — JIT3, tupeorokcu-
KO3 CePEeIHBbOI TSHKKOCTI, CTa i MeauuHol koMmrieHcalii; 2 — T3, TsSKKUii THPEOTOKCH-
K03, cTajis cyokommencailii; 3 — BB3, THpeoTOKCHKO3 cepe/IHbOI TSHKKOCTI, CTaIist Me-
JIMYHOI KOMIIEHCAIlll; 4 — TOKCUYHA aJieHoOMa

Taxum ymHOM, HaMU BUsIBJIcHO, 10 3SMMA y Burisai BBITILIC Ha 111 6a30B0i aHec-
Te3ii ceBoypaHOM 3HIKYE TOTPEOY B CIIOKKMBAHHI OTIOIIB, 30KpeMa (peHTaHLTy iHTpa-
onepariiiHo. [ToaiOHI pe3ynbTaTh OyJIM OTPUMAaHi B JOCIIDKEHHSIX MPUCBSIYEHUX BUB-
yeHHIo eekTuBHOCTI 3actocyBanHs BBITIIC y tTupeoinniit xipyprii [3; 15]. TTokaszaHo,
mo BBITIIC 0,25 % oyniBakainom a6o 0,5 % pomniBakaiHOM 3 j0/1aBaHHIM ab0 0e3 J10-
JIaBaHHS KJIOHIM Ty e(beKTHUBHA IIOA0 3HWKEHHS 1HTpa- Ta MICIsoINepaliiHoro 0o i
NOTPeOU B aHAJITETUKAX IIPU TUPEOIAEKTOMISAX, 10AaBaHHS KIIOHIINHY 10 MICLIEBOTO aHe-
CTETHKA 3HIKYE YACTOTY IiCIsonepaliinoro ooBants. Y poooTi [16] Oyiio mpoieMoH-
crpoBaHo, uTo BBITIIC nocToBipHO 3HMKYE IHTEHCUBHICTh OO0 B pAHHBOMY ITCIISI0-
nepaliifHoMy Tiepiofi, O/IHAK He 3a0e3reuye ONTUMATBHOTO MOJIETIIeHHs OO0 B MOHO-
tepamii. 3actocoByBaTu BBITIIC MoXHA SK KOMIIOHEHT MYJIbTUMOAAIBHOI aHATe3ii.

Hamu 6yno npoBeneHO MOPiBHAHHA 3aCTOCYBAHHS aHAJITE€TUKIB Y MicsonepauiiHo-
My riepioqi. Tax, iHTpaonepauiino HIT3IT (50 mr B/B nekckeTonpodeHy) oTpuMyBaiu
Bci xBopi 31 3MMA 1 e 36,9 % oci6 y rpymi K-C (pizauis goctopipHa (p<O0, 05) 3TiTHO
3 kputepiem I[lipcona). )IeKCKeTOHpO(beHy TPOMETaMOIT (CeprodeH) € cTepeoXiMITYHIM
130MepoM KeTorpodeHy 1 BUSBIISIE CBOIO JIi0 HE TUIbKU sk iHrioiTOp LIOT-1, 2, a it sx
e(peKTUBHUI enpecop HOLUIENTUBHUX pedIIeKCiB y CIMHHOMY MO3KY, aHTUHOILUIICTI-
TUBHUM MOTEHIIANI IKOTO MOXHa mopiBHATH 3 omiatamu [1]. Cepen 101aTKOBUX Me-
xaHi3MiB Jiekckerornpodeny (CeprodeH) ciijf 3a3HaYUTH 3/1aTHICTh IIPOHUKATH Uepe3 re-
MaToeHIedamiuHuii 6ap’ep 3aBASKU BHUCOKIN JIMOMIILHOCTI Ta HaIaBaTH LEHTPAIbHY
JII0 Ha PIBHI 3aJ{HIX CTOBIIIB CIMHHOTO MO3KY (JICTIOJISIpU3AIlisl HEHPOHIB, 3IaTHICTh Ce-
nextuBHO OnmokyBaTu N-methyl-D-aspartate (NMDA) penientopu B CHUHHOMY MO3KY,
30KpeMa 3a JOMOMOTO0 1HT1I0YBAHHS YyTBOPEHHS KIHYPEHOBOI KHCIOTH — aHTArOHICTa
NMDA), 110 cBiT4UTb PO MPsIMY 1 MIBUAKY IO HA TPAHCMICIIO OOITIO.

BripoBapkennst BBITIIC mano cyTTeBUi MO3UTUBHUIN BIUIMB HA 3aCTOCYBAHHS Hap-
KOTHYHHUX aHAJITCTHKIB Yy MmicisonepariiitnoMy repiofi. Tax, y rpynax 3A-C Braiocsi mos-
HICTIO BIIMOBUTHCS BiJl 3aCTOCYBAHHSI HAPKOTUYHUX aHAJITE€TUKIB y MICIIsIONepaiitHoMy
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Puc. 2. 3acToCyBaHHS aHAJTETHKIB y MiCIsoNepaliiitHoMy mniepioji (10 24 roj micis
omepariii)

niepioji, TumuacoMm sik y rpyni K-C Bonu Oynu 3actocoBaHi AJist 3HEOOIOBAHHS TTPOTSI-
roM repinoi 106u y 93,4 % xBopux (IocToBipHa pi3HUI MiX rpynamu (p<0,05) 3a kpu-
tepieM [lipcona) y BUrIsii B/M iH’ekitii MOpdiHy a00 oMHOIOHY. Takoxk JTOCTOBIPHO HIXK-
guM (p<0,05) Oyi10 CIIOKUBAHHS JIGKCKETOMTPO(EHY MPOTITOM IepIINX 24 roJ1 Mmicasore-
pauiitnoro nepioay y rpymi 3A-C — (100,0%3,6) mr y nopiBusiaHi 3 rpynoto K-C, ne BoHo
carano (112,8%+3,5) mr. ¥V rpyni K-C yci xBopi orpumyBanu kombOinauiro L[OI-3
inrioiTopiB (Ingynran 1000 mr a6o meramizoin Hatpito 1000 Mr B/B) i3 1ekckeTonpode-
HOM, y Tpymi 3A-C — tinbku 38,6 %. Pi3Huns cratuctuaHo noctosipHa (p<0,01) 3a xpu-
tepiem x2 (ITipcoHa) ta 3a TouHuM kpurtepiem Dirrepa (puc. 2).

CrnaOkuii 607b0BUI CHHIPOM, 3TiIHO 3 olliHKO0 3a BAILL, yepe3 3 ro micist 3aKiH-
4yeHHs onepauii OyB BiamiueHuit y rpymi 3A-C i cranoBus (16,7+1,5) mm. Pisens BAIIl y
rpyni K-C 6yB nocroipHo (p<0,05) Buium i caras (44,9£1,2) mm. Uepes 6 rox Biamiue-
HO He3HauHe 30uTbiieHHs piBHs Ooio 32 BAI y rpyni 3A-C mo (20,4%1,0) mm (crtab-
KU Oi1b) y MOPIBHSIHHI 13 MOMEPEIHIM BUMIPIOBAHHSIM (PI3HHUIIS CTATUCTUYHO JOCTOBIP-
Ha, p<0,05), sike TOB’s3aHe 13 MOCTYIMOBUM 3HW)KEHHSIM [Iii MICIICBOTO aHECTETHKA Ta
301IBIICHHSM PYXOBOT AKTUBHOCTI XBOPUX. Y KOHTPOJBHIN rpyIli BiIMiYeHE TOCTOBIpHE
(p<0,05) 3umxenns 6oiro 3a BAILI uepes 6 roj, aje 1eif TOKa3HUK JTOCTOBIPHO BUIIIHIA,
HiK y rpyni 3A-C (puc. 3). IIpore y rpyni K-C Ha neii yac Bxe Oyl10 BUKOHAHO 3HE0O-
JIIOBAHHS XBOPUX — TEpIe BBEJACHHS aHaITeTUKiB ctanoBwio (4,20%0,15) rog. Ha
BigMiny Big rpynu K-C, nepiie 3acTocyBaHHs aHanreTukiB y rpymi 3A-C 10piBHIOBAIIO
(7,60+0,23) ron, mo Maike BIBIYl Mi3HIlIe, HK Y KOHTPOJIbHINA. HapKOTHYHI aHAITETH-
KM HE 3aCTOCOBYBAJUCS 1S 3HeOo0oBaHHs y rpyIii 3A-C y 3B’43Ky 3 HE3HAYHOIO BUpa-
XKeHicTio Ooutro (crmabkuit Oinb). JlocroBipHa piznuis (p<0,05) 3a kputepieM YiTKOKCO-
Ha Mix rpynamu 3A-C 1 K-C mozo cryneHs BupaxeHocTi 0010 30epirajacs IpoTsarom
niepmx 24 rox (AuB. puc. 3), xoua OuTb yepe3 24 roj1 OyB KOHCTATOBAHUH SIK CITa0OKUi B
000X TOCIITHUX TPyIax.

Taxum unnoM, komiuiekc 3MMA i3 BBITIIC, nexkcamera3oHOM 1 AeKCKeTonpode-
HOM OyB OiIbIII €pEeKTUBHUM, HIXK TPAJULINAHI METOJMKN 6ATaTOKOMIIOHEHTHOTO 3He00-
JTIOBAHHS Y KOHTPOJIBHIHM rpyIli HAPKOTUYHUMHU Ta HEHAPKOTUYHUMU aHAJIT€TUKAMH.

3MEHIIEeHHS 3aCTOCYBaHHSI HAPKOTUYHUX AHAJTETUKIB y IepionepauiiHoMy mepioi
JIaJIo 3MOTY MOJIMIIUTH Moka3Huku BuHuKHeHHs [IOHB. BiqMiueHO JOCTOBIpHO HUKTY
yacrota po3Butky [IOHB y rpymi 3A-C — 27,3 % y nopiBHsHHI 3 rpynoro K-C — 54,3 %.
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VY 72,7 % xBopux rpynu 3A-C He 3apeecTpOBaHO CKapr Ha HYIOTy Ta/abo OJIFOBaHHS.
V rpymi K-C 1ieit nokasuuk craHoBuB 45,7 % (pi3Hulls 10CTOBIpHA 3a kputepiem [TipcoHa).

Yacrora kniniuno 3uauymoro [TOHB carana 11,3 ta 26,0 % y rpymax 3A-C 1 K-C
BIJIMOBITHO (PI3HULIS CTATUCTUYHO JocToBipHA (p<0,05) 3a kputepieMm [lipcona). Jluie
45,7 % npoonepoBanux rpynu 3A-C 1 51,2 % xBopux rpynu K-C He ckapxunucs Ha
ITOHB (Tadm. 2).

3aranpHa cyma 6aiis 3a mkajioro [IOHB 6yma gocrosipHo (p<0,05) HIKYOO y TPy
3A-C (0,41%0,11) y mopiBusnHi 3 rpynoro K-C (0,92£0,12) (nuB. Tabm. 2).

Mu BBaxaeMo, 110 3umxkenHst uacrotu [IOHB y rpymi 3A-C 3yMOBJI€HO IOCTOBIpHO
HIDKYUM pIiBHEM OOJIIO, SIKUW € OJHUM 13 TpUTepiB HyA0TH Ta OmtoBaHHs [9; 17], iHTpa-
ornepaniiHuM 3MEHIIEHHSIM 3aCTOCYBaHHSI OITIOIIB Ta MOBHOIO BIJIMOBOIO Bif| X BHKO-
PHUCTaHHS y TICIsONepaifHOMy Tepiofi, 000B’I3KOBUM BKITIOUCHHSM B KOMILIEKC TIpe-
MeIMKAIl] «Ha CTOJI» JEKCAMETa30HY Ta JIEKCKETOIPOQEHY, BBEACHHSI METOKIOIPaMILy
HanpukiHii oneparii. Haii6inemy yactory BunukaenHs [IOHB (54,3 %), y Tomy umncmi
kiiHiyHO 3Hauymoi [IOHB (26,0 %) nae BUKOpUCTaHHS HTAJSIIMHOI aHecTe3ii ceBo-
¢dirypanom 0e3 noeananHs 31 3SMMA, o cioctepiranocs B rpyni K-C.

Taxum unrnom, BBITIHIC € 3anmopykoto 611b1l epeKTUBHOI aHTUEMETHYHOI CXeMHU aHe-
CTE310JIOTIYHOTO MEHEIKMEHTY THPEOiACKTOMIH y MAIiEHTIB 3 CHHIPOMOM THPEOTOKCH-
KO3y, a caMe 3aCTOCYBaHHS TTOETHAHHS 13 3aTJIPHOIO aHECTe31€r0 Ta 000B’SI3KOBE J0/1a-
BAaHHS JIeKCAaMETa30HY Mepe/] IHAYKIIEI0 Ta METOKIOTIpaMily HAPUKIHII OTieparlrii.

Hamu Takox mpoBeeHO MOPIBHSIHHS CIIOKUBAHHS ceBOGuIypany Mik rpynamu. [Ticns
o0uncrIeHHs TOKa3HUKIB aHecTe3il, Takux sk FGF, xoHuenTpauis ceBoduypaHy Ha BU-
HMapHUKY, OTPUMAaJIH 3a piBHIHHAME P. Dion crioxuBaHHs ceBodypaHy 3a yac aHecTe3ii
(tabu. 3). 3a piBusiHHAM P. Dion crnoxuBaHHs aHecTeTHKa cTaHOBMIIO (8,3310,34) M
utst rpynu 3A-C 1 (9,02£0,38) mut jutst rpymnu K-C (pi3HUIS MK TTOKA3HUKAMU JTOCTOBIP-
Ha (p<0,05) 3a xputepieM YinkokcoHa). [JaHi, OTpUMaHi HUIIXOM 3Ba)KyBaHHS BUIIAP-
HUKA 3 ceBOQIypaHOM JI0 Ta Ticis aHectesii, cranoBwiu (9,53%0,38) ta (10,3410,40) mu
st rpynu 3A-C ta K-C BignosigHo (pi3HHULISI MK MOKa3HUKaMu jgoctoBipHa (p<0,05)
3a KpUTEpieEM YUIKOKCOHA).

50
45
40
35
30 *
25 -
20
15
10
5
0

| |
3ron 6 rox 12 ron 24 ron
a 3A-C B K-C

Puc. 3. luramika 60I50BOT0 CHHAPOMY 3a Bi3yallbHO-aHAJIOTOBOIO MIKAJIO0 Y MEPIII
24 rop micas onepartii: * — p<0,05
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Tabauys 2

Yacrora nicasionepauiiinoi Hy10TH Ta 0,1I0BaHHS
y nepionepauiiinomy nepioni (mepiui 6 roa micJis onepaitii)

CTaTUCTUYHO 10CTO-
Osznaku mkanu [IOHB 3A-C, n=44 K-C, n=46 BipHa PI3HUIIS MIX
nigrpynamu, p<0,05
BincytHs nHynota 32 (72,7) 21 (45,7) P
i/abo GiroBaHHS
(0 6auiB), abce. (%)
Hynora (1 6am), 7 (15,9) 13 (28,3) pio*"
aoc. (%)
ITo3uBu 10 GIFOBAaHHS 2 (4,5) 6(13,0) ns
(2 6amm), abe. (%)
biroBanus (3 6anm), 3 (6,8 %) 6 (13,0) ns
abc. ( 9 0)
YCbOT' O I[TOHB, 12 (27,3) 25 (54,3) PN
aoc. (%)
KiiniyHO 3HauyIa 5(11,3) 12 (26,0) PN
ITTOHB, ab6c. ( %)
CymMma 0aiB 3a 1Kajaok 0,41%0,11* 0,92+0,12* pio*
[TOHB, abec. (MEm)

Ipumimka. CTATUCTIYHO HOCTOBIpHA pisHuLs: * — 3a t-rectoMm CThlofIeHTa; # —32a KpUTEpieM
%2 (IlipcHa); » — 3a TounuM Kputepiem PDimrepa; ns (not significant) = BigcyTHs craTHCTUYHA

pi3HHUIS MK Tpynamu 3a kputepiem )y (ITipcona).

Tabauys 3

Jesiki noKka3HUKH CHOKUBaHHSA ceBOQIypaHy
3a piBusiuasimu Biro i P. Dion, M*m, v 3a onepaniro

CrioxuBauHs CTaTUCTUYHO JIOCTO-
ceBO(IypaH 3A-C (n=44) R-C (n=36) BipHA Pi3HUIS MiK
P niarpynamu p<0,05
Iaxom 3Ba)KyBaHHS 9,53+0,38* 10,34+0,40%* PLo*
BUIIApHHUKA
3a piBHstHHSIM P. Dion 8,33+0,34* 9,02+0,38* Lot
[Ipumimka. * — CTATUCTHYHO JOCTOBIpHA PI3HHUS 3a KpUTepieM YiIKOKCOHa; ns (not

significant) — BiACYTHS CTATUCTUYHA PI3HULS MK TPYIAMU.

Mix 3HAaYEHHSMHU CIIOKMBaHHS ceBO(IIypaHy 3a piBHAHHAM P. Dion Ta manumu npu
3Ba)KyBaHHI ICHY€E CHJIBHUI MPSIMHI KOPESLINHUN 3B 130K 32 KOEDIIIEHTOM KOPEISIIii
Cnipmana (rs). s rpynu 3A-C koedinient kopensii Cripmana rs=0,87, mis K-C —

rs=0,86.

Takum YMHOM, 00HMJIBA METOJM MOKYTh OyTH BUKOPHUCTAHI JIUISl PO3PAXyHKY CIIOKH-
BaHHs ceBoduIypaHy i yac omepaiii. KoxeH 3 HUX Mae CBOi mepeBaru Ta HEJOJIKH.
Tak, MeTox 3Ba)XyBaHHSI MOXe OyTH 3aCTOCOBAHUI TUTbKH MPU MPOCIIEKTUBHUX TOCTi/I-
JKEHHSIX, Ma€ HU3KY HE3PYUHOCTEH Y BUKOPHUCTaHHI, 00 MOTpeOye MOHTAXKY-IEMOHTAKY
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BUIIAPHUKA TIepell 3aCTOCYBAHHSM Ta IICIIs KOoKHOI aHecTe3ii. CIIijJ] TAKOXK BPaXOBYBATH
MOMUIIKY BariB, TOMy IO BUIIAPHUK Mae Bary O0ym3bko 6000 r i mommika B 1-2 T Bxke
nae BigxuieHHs 1,52-3,04 My npu po3paxyHKy, ska Moxe csaratu 15-30 %, BpaxoByroun
Cepe/IHE CIIOXKUBAHHS ceBO(Iypany.

PiBusinHs P. Dion 103BoJIsIE TPOBOAUTH HE TUIBKW MPOCIEKTUBHI JIOCIIKEHHSI, a 1
PETPOCIIEKTUBHI, TTOPIBHIOBATH [TaHI 3 apXiBHUMHU 3 HApKO3HUX KapT. IIpoTe piBHIHHS
P. Dion He Oepe 10 yBaru crenudiuHOro MOrIMHAHHS 1 pO3MOALIY ceBOdIIypaHy y ma-
IIIEHTA, & CKOPIIIE Ja€ 3MOTY OLIHUTHU KUTbKICTh IHTAJISIIIHHOTO areHTa, 110 MTOCTABIISETHCS
iy yac aHecresii [18-20]. TakuM YMHOM, CHIIBHUI MPSIMUI KOPESLINHUAN 3B 130K MiXK
piBHsiHHsIMH (1S Ha piBHI 0,86-0,87), BIICYTHICTH IOCTOBIPHOI PI3HUIIN MK PO3PaXyHKO-
BUMM IOKa3HMKAMH 32 000Ma METOJaMH, pe3yIbTaTOM 3Ba’XyBaHHS BUIIAPHUKA Ta
piBHSHHSAM P. Dion maroTh MOKIIMBICTE BHKOPHUCTOBYBATH OYIb-SIKAH 13 HUX IS OIIIHKH
CIIOKMBAHHS aHECTETHKA.

Hamu BijiMiueHO, 1110 CIIOXKUBAHHS CEBOQIIypaHy JTOCTOBIPHO (p<0 05) 3a KpUTEPIEM
Yinkokcona Huwxkde B rpymi 3A-C, e 3aCTOCOBYBATACh METOAMKA MiHIMATBHO-IIOTOKO-
Boi aHecresii npu FGF=400 mn/xB, y mopiBHsAHHI 3 rpynoto K-C, 1e BUKOpUCTOBYBaBCS
HU3bKUI MOTIK mia yac aHecTesii (500 mMi/xB).

JocToBipHa pi3HMLS crocTepirajacs Ipu po3paxyHKaXx CIIOXKUBAHHS ceBO(IypaHy
SIK TIPY 3BaXKyBaHHI BUIIAPHMKA, TaK 1 3a piBHAHHAM P. Dion (quB. Ta0m1. 3).

ITpu pospaxyHky BapToCTi ceBo(IypaHy 3a omnepaiiito 3anexxHo Bix FGF BinMiueHo,
110 HAaWMeHII BUTPATH OyJM pY BUKOPHUCTAHHI METOAMKHN MIHIMAIIbHO-TIOTOKOBOI aHe-
cres3ii —y rpyrn 3A-C (tabmn. 4). 31 30inpmennam FGF ,ElOCTOBlpHO 3pOCTAIOTH BUTPATH
Ha aHecTes3i0. PapMaKOCKOHOMIUHI MepeBark HAeKATh MiHIMALHO-IOTOKOBI aHec-
Te3ii, sska Oyira 3acrocoBaHa B rpymi 3A-C, ButpaTtu craHoBwiu (143,8+5,9) 1 (164,5£6,6)
TPH JIJISl JAHUX, OTPUMAHUX 3a piBHSHHAM P. Dion, Ta npu 3BaXkxyBaHHI BUNIApHUKA BIJIITO-
BifiHO. L{i MOKa3HMKH 32 KpUTepieM YIIKOKCOHA Oyiu JocToBipHO (p<0,05) HIOKUNMU,
HiX y rpyni konTpoito K-C, e 3acTocoByBaIMCh METOIUKH IHTAJISAIIMHOT aHecTe31i HU3b-
KUM 1oToKoM (500 mit). 3 ypaxyBaHHAM coOiBapTOCTi a0cOpOEHTY IHrasALiiiHa aHecTesii
Haiitopoxua B rpymi K-C, 1 BapTicTk cranoBuna (169,71£6,7) 1 (192,5+7,1) rpu nipu pasz-
paxyHKy 3a piBHSHHSM P. Dion Ta mpu 3Ba)XyBaHHI BUITapHUKA BigmoBimHo. [1pu 3acTo-
CYBaHHI MiHIMalTbHOTO TIOTOKY B 400 Mi1 y rpymi 3A-C aHectesii 3 ypaxyBaHHSIM co0iBap-
TOCTI abcopOeHTy BuTpaTu jgopiBHioBaia (157,8+6,1) rpu 3a piBusinasM P. Dion i
(178,5£6,9) rpH — 1pu 3BakyBaHHI BUIapHHUKA Ta Oynu moctoBipHO (p<0,05) 3a Kpu-
TepieM YITKOKCOHA HWKYUMHU Yy TopiBHsHHI 3 rpynoto K-C. Takum ynHOM, HaMU Bigmiye-
HO, 110 JIOCTOBIPHO MEHIIII BUTPATH HA aHECTE31I0 OTPUMAaHI MPU BUKOPUCTAHHI METOJIH-
KM IHTaJISIiHHOI aHecTe3il 3a MiHIMAaJIbHUM IMOTOKOM, Y HAIIOMY JOCIIIXEHHI —
400 ma/xB (Tad. 4).

BucHoBku

1. ITpu BBITIIC i3 nexckeTonpodeHoM 1 AeKcaMeTa30HOM Ha T 6a30Boi aHecTesii
ceBoq)nypaHOM y rpyni 3A-C 3a6631'[e‘{y€TLC${ iHTpaonepauiﬁHa ormioin-30epiraroua Jisi:
nocroBipHe (p<0, 05) 3HIDKEHHS IHTPAOTICPAIliIfHOTO CIIOKHBAHHS (beHTaHmy, ,E[OCTOBlp-
HO (p<0,05) Hrok4i mokasuuku BALL mpoTsroM repioi 1o0u Mmicis orepariii y TopiBHSIHHI
13 rpynoro K-C.

2. 3a paxyHOK 3MEHIIICHHSI CIIO)KMBAHHSI OIMIOIIHUX aHAJITETUKIB y MepiorepaliiitHo-
my niepioai BBITHIC BusiBisie antuemernuny airo. [Tokasnuk y nauientis 6e3 [IOHB —
72,7 %, y rpyni 3A-C, y nopiBHsHHI 3 rpynoto K-C, — 45,7 % (pi3HULA CTATUCTUYHO
JIOCTOBIpHA), YaCTOTa BUHUKHEHHS KiiHIgHO 3Hauymoi [IOHbB: rpyna 3A-C — 11,3 %y
nopiBHsiHHI 3 rpynoto K-C — 26,0 % (pi3HUIIS CTATUCTHUYHO JTIOCTOBIPHA).

3.V KOMIIIEKC] aHEeCTE310JI0TIYHOTO MEHEIKMEHTY Y IAIIEHTIB 3 CHHIPOMOM THPEO-
TOKCHKO3Y, IKUM BUKOHYIOThCS TUpeoinexTomii, SMMA y surisai BBITLLIC 0,5 % po3-
YMHOM OymiBakaiHy i3 J0JaBaHHSAM B/B JeKcaMeTa30Hy 4—8 Mmr Ta B/B 50 MI IeKCKeTo-
npodeHy 10 ToYaTKy 3arajabHOI aHecTe3ii 3a0e3rneuye BUCOKUI piBEHb 3HEOOTIOBAHHS Y
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Tabnuys 4

ButpaTtu Ha aHecTe3ito ceBodrIypaHoM
B 3aJI€KHOCTI BiJl NOTOKY CBik0i ra3zoBoi cymimi, rpa, Mtm

BapricTs anecresil 3A-C (n=44), K-CHII (n=46), C}ZiapT}I[d; I)?::p?uionfn?_

FGF=400 mn/xB | FGF=500 mi/xB

rpymamu, p<0,05

CeBopaHOM 164,51+6,6* 178,5+6,9%* Pio
(3BaxxyBaHHS
BUITAPHUKA), TPH
CeBopaHoM (piB- 143,8£5,9* 155,716,6* Pio
HsiHHS P. Dion), rpH
3 abcopbeHTOM 178,5£6,9%* 192,5£7,1%* Pio
(3BaxyBaHHS
BUIIAPOBYBaya), I'PH
3 abcopbenToMm (piB- 157,8%6,1%* 169,7+6,7* Pio
HsiHHs Dion), rpH

Ilpumimka. * — CTaTUCTUYHO JOCTOBIpHA PI3HUIL 3a KpuTepieM YinkokcoHa (p<0,05)

micisioniepalliitHoMy mepioi, 3ade3mneuye omioia-30epirarouy Jito y micisionepaiitHomMy
nepioJii — HeMae MOTPeON B HAPKOTUUHUX aHAITETUKAX; 3HUKYIOThCS PIBeHb ITICIISIOTIe-
pamiifHoro 6oiro, yacrora i Bupaxenictb [IOHB, cnoxxuBanuss HIIBIT; meron € mpo-
CTHM JIJIs1 BAKOHAHHS B YMOBaX IIOJCHHOI KIIIHIYHOI TPaKTHKH.

4. Crio)xuBaHHS ceBoQIrypany goctoBipHO (p<0,05) HMXKUE TPH 3aCTOCYBAHHI METO-
JIMKY MiHIMaJIbHO-1I0TOKOBOT aHecte3ii mpu FGF-400 mii/xB, y OPIBHSHHI 3 FPYIIOI0 KOH-
TPOJIIO, JIe BUKOPHUCTOBYBAIM HU3bKUH MOTIK mif yac aHecTesil (500 mi1/XB).

5. @apMaKOEKOHOMIYHI MepeBaru OTPUMaHi MPU BUKOPUCTAHHI METOJIUKU 1HTAJIsI-
LIMHOI aHecTe3il MpU MiHIMAILHOMY MOTOKY, y HamoMy Bunagaky — 400 mi/xB.
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Kpucrnan I1. Bepuep

CTPATEI'MH U OBCYKIEHUSA MO3IOBOI HPOTEKI_II/II/I

AxTtyanpHocTh. OKUCIHTEIBHBIN CTpecC — TIAaBHBIA (DaKTOP B MOBPEKICHUN
MO3Ta, KOTOPBIM MHUIIMHPYET COOBITHUS, MPUBOISIINE K 3aTSHKHOW HEHPOHATBHON
MUCHYHKIMU ¥ PEMOICTUPOBAHUIO. BaXKHO OTMETHUTH, YTO AaHTHOKCHIAHTHI MOTYT
3aMIUTHTH MO3T OT OKHCIUTEIHHOTO MOBPEKIACHUS, MOAYIHPYS €ro COCOOHOCTH
CIPABIISATHCS C CHHAIITUYECKON TUC(YHKIMEH 1 KOTHUTUBHBIMY HapyiueHusMu. Ho
MBI TaK)Xe TOJDKHBI pACCMOTPETh IPYTUe CIOCOOBI 3TN Tl TKAHU TOJIOBHOTO MO3-
ra OT MOCJECTBUI BHYTPUUEPETHBIX OMyXOJel, HIIEeMUH F'OJIOBHOTO MO3Ta MU Ye-
PENHO-MO3TrOBOM TPABMBI.

MeTtoapl. AHoManmmu 1iepedpaIbHOTO KPOBOTOKA (HAIIPUMED, Y MTAIINEHTOB C Ba-
30CMa3MoM Iociie cy0apaxHOUIATIbHOTO KPOBOUBIMSIHUS WJTH BHYTPUUIEPEITHON TH-
MIePTEH31H) TPEOYIOT MHANBHUIYATHM3HPOBAHHOTO TTOIX0/1a B YIIPABJIEHUH IiepeOpatb-
HbIM niepdysuonnbiM nasierueM (LII1/]). B Hactosiee BpeMst BbIIENSIOT ABE pas-
nmuuHble crpaterun ynpasieHnus LI/, m o0e oHU SBIISIOTCS MTOMBITKOM COXPaHUTD
nepdy3uIo TOJIOBHOTO MO3ra Ha aJIeKBATHOM YPOBHE, YTOOBI MOKPBIBATH MO3TOBBIC
MeTabOJIMIECKUe MOTPEOHOCTH. DTH TAKTUKHU Pa3IMYAIOTCS 10 OTHOIICHUIO K YPOB-
uio L{IT/1, 1 ux memecoo6pa3HOCTh MPOSIBISETCS B 3aBUCHMOCTH OT HHINBUIYATIbHO-
ro cratyca LIITJ], ayToperyssiiuu u COCTOSIHUSI TeMaTodHIIeha nueckoro dapbepa.

BoiBoapl. Bombiioe kommuecTBO NMEpHONEPAIIMOHHBIX MATO(U3HMOIOTHIECKIX
COOBITUI y MALIUEHTOB, TOTOBSIIMXCS K INIAHOBOMY JIEYEHUIO AHEBPU3MBI I'OJIOB-
HOT'0 MO3ra, TpeOyeT Mo IepKaHus TOMeOoCcTas3a IIyTeM HOPMOTEH3UU, HOPMOBOJIE-
MHH, HOPMOKCUH, HOPMOKAITHUN, HOPMOTEPMHH U HOpMoTnnkemun. Kpome Toro,
JIOMYCTUMO UCIOJIb30BaHNE OpallbHO HUMoAUIUHA. CyllecTBYeT J1O0CTATOYHO [10-
Ka3aTelIbCTB, UTO UCIOJb30BAHUE MATrHUS, CTATUHOB, 9pPUTPOIIOITUHOB, CTEPOUIOB,
Tpuri-H 1 HHTpaonepaMoHHO| TUIOTepMUH He 9GPEKTUBHO.

KuroueBble ciioBa: oBpekIeHNe MO3ra, liepedpanbHoe nepdy3noHHOe AaBe-
HUE, CAMODETYJILUs, AaHEBPU3Ma.

UDC 616-005.414.00.00

Christian P. Werner

BRAIN PROTECTION STRATEGIES AND CONTROVERSIES

Relevant. Oxidative stress is the principal factor in brain injury that initiates the
events that result in protracted neuronal dysfunction and remodeling. Importantly,
antioxidants can protect the brain against oxidative damage and modulate the
capacity of the brain to cope with synaptic dysfunction and cognitive impairment.
But also we need to review other ways to protect brain tissue after intracranial
tumors, cerebral ischemia, or traumatic brain injury.

Methods. Cerebral blood flow abnormalities (e. g. in patients with vasospasm
following subarachnoid hemorrhage or intracranial hypertension) require
individualized approaches in managing CPP: Currently, two different CPP
management strategies (philosophies) attempt to maintain cerebral perfusion at a
level adequate to fuel the cerebral metabolic needs. Although both of these concepts
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differ with respect to the level of CPP either of them may be appropriate depending
of the individual status of CBF autoregulation and the blood-brain-barrier.

Conclusions. The plethora of perioperative pathophysiological events in patients
scheduled for intracranial aneurysm surgery requires a holistic medical approach:
It is essential to maintain homeostasis by controlling for normotension,
normovolemia, normoxia, normocapnia, normothermia and mormoglycemia.
Additionally, the use of oral nimodipine is indicated. There is inadequate evidence
for the treatment with magnesium and statins. Erythropoietin, steroids, triple-H
and intraoperative hypothermia are not indicated.

Key words: brain injury, CPP, autoregulation, aneurism.

Introduction

Patients scheduled for intracranial aneurysm clipping may present with the following
clinical constellations:

a) intact aneurysm with or without space occupying effect.

b) ruptured aneurysm with or without cerebral vasospasm, impaired autoregulation,
and/or intracranial hypertension. Thus, the perioperative anesthetic and brain protective
approach is similar to concepts established for patients with intracranial tumors, cere-
bral ischemia, or traumatic brain injury.

Management of cerebral perfusion pressure (CPP)

Cerebral blood flow abnormalities (e. g. in patients with vasospasm following subarach-
noid hemorrhage or intracranial hypertension) require individualized approaches in manag-
ing CPP: Currently, two different CPP management strategies (philosophies) attempt to main-
tain cerebral perfusion at a level adequate to fuel the cerebral metabolic needs. Although
both of these concepts differ with respect to the level of CPP either of them may be appropri-
ate depending of the individual status of CBF autoregulation and the blood-brain-barrier.

1) Cascade of cerebal vasodilation and vasoconstriction (“Rosner concept”, “Edin-
burgh concept”) [1]: Studies in patients with severe head injury have shown that hypo-
tension and low CPP are important factors in the generation of secondary insults. For
example, the incidence, severity, and duration of arterial hypotension or CPP<80 mmHg
signiflcantly increased morbidity and mortality in these patients. The CPP approach re-
quires intact cerebrovascular autoregulation in order to induce autoregulatory vasocon-
striction for ICP control (i. e. as autoregilation is intact, elevations in CPP will produce
autoregulatory vasoconstriction to maintain CBF normal while reducing intracranial blood
volume and thus ICP; “Rosner concept™). This concept also applies to patients with a shit
of the autoregulatory curve towards higher pressures (i. e. with “normal” CPP these pa-
tients present pressure-passive perfusion while elevations in CPP return their pressure-flow-
relationship into the autoregulatory range; “Edinburgh concept”). These considerations
are consistent with data in head injured patients showing fewer events with critical intrac-
ranial hypertension (plateau waves) as long a CPP was maintained with the range of 75—
95 mmHg. However, target CPP values >70 mmHg is associated with an increased risk for
ARDS (at least in patients with traumatic brain injury) [2] .

2) Treatment of posttraumatic brain edema formation (“Lund concept™): This ap-
proach assumes defective blood-brain barrier and cerebrovascular autoregulation. As a
consequence the Lund concept targets at low precapillary hydrostatic pressures and cer-
ebral venous constriction to reduce edema formation and elevated cerebral blood vol-
ume by infusion of a) dihydroergotamine (DHE), b) the alpha-Z-agonist clonidine and
the beta-l-antagonist metoprolol [3] ¢) normalization of colloid osmotic pressure (plas-
ma albumin concentration >40 g/l). Although there may be subgroups of patients that
benefit from a reduction in precapillary hydrostatic pressure along with cerebral venous
constriction there are currently no convincing data that support improved outcome with
the “Lund concept”. However, target CPP values < 50 mmHg are associated with an
increased risk for cerebral ischemia and certainly inceptable in patients with vasospasm,
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Based on this analysts it 15 currently believed that stabilization of CPP within the range
of 50-70 mmHg by means of sedation, osmodiuretics, normovolemia, and vasopressors
will improve neurologic outcome in patients with ischemic challenges.

Anesthetics
Volatile anesthetics

Isoflurane, sevoflurane and desflurane produce maximum cerebral metabolic suppres-
sion in parallel at concentrations >2 MAC end-tidal. This effect suggests that volatile an-
esthetics may correct for the imbalance between oxygen supply and demand during focal
cerebral ischemia. Animal studies with focal or incomplete hemispheric ischemia have shown
that isoflurane, sevoflurane, and desflurane may decrease infarct size and improve neuro-
logic outcome when given prior to the ischemie challenge. These experimental data are con-
sistent with studies in sevoflurane anesthetized patients undergoing carotid endarterecto-
my showing increased tolerance to lower levels of cerebral blood flow with preserved neu-
ronal function during carotid cross clamping when compared to halothane, or enflurane.
In contrast, volatile anesthetics have no neuroprotective properties in the setting of global
cerebral ischemia and when given after the insult. Sevoflurane induces minimal cerebral
vasodilation when compared to isoflurane or desflurane which relates to the favourable
effects of sevoflurane on ICP. In turn, sevoflurane but not isoflurane or desflurane is suita-
ble in neurosurgical patients without exhausted intracranial elastence. Additionally, sevoflu-
rane promoted neuroregenerative pathways by virtue of increased neuronal stem cell pro-
liferation [4; 5]. This indicates that more modern anesthetic agents may well differ from
historical drugs in their brain protective potential.

Hypnotics

Studies in laboratory animals have shown that barbiturates as well as propofol re-
duce infarct size and improve neurologic outcome following focal or incomplete global
cerebral ischemia as long as physiological variables were controlled during the experi-
ments. In contrast, etomidate worsens neurologic outcome. While experimental data sup-
port the preventive neuroprotective effects of hypnotic agents, there is no clinical evi-
dence to support the convincing positive data. For example, infusion of thiopental (total
dose during ECC: 39.5+8.4 mg/kg iv) in patients undergoing cardiac surgery with nor-
mothermic cardiopulmonary bypass insignificantly reduced postoperative neuropsycho-
logical deficits Likewise, barbiturates infused to comatose patients within the first hour
following cardiopulmonary resuscitation were ineffective to reduce mortality as well as
neurological deficits in survivors compared to standard ICU treatment [6] . Barbiturates
may also beneficial in patients with severe head injury and refractory intracranial hyper-
tension. This conclusion is related to a series of clinical studies where infusion of barbit-
urates was effective in reducing intracranial pressure and likely the mortality rate fol-
lowing brain trauma as long as systemic hemodynamic stability was maintained. Propo-
fol was suggested as an alternative to barbiturates in patients undergoing cardiac sur-
gery or for sedation following head injury due to a favorable context-sensitive half-timer
[7]. While propofol did not reduce neuropsychological deficits following cardiac valve
surgery compared to sufentanil anesthetized patients it turned out to be more effective in
treating elevated ICP with a similar neurologic outcome following head injury when com-
pared to an opioid-based sedative regimen.

Anesthetics and cerebral perfusion pressure

CPP is determined by the difference between mean arterial blood pressure (MAP) and
intracranial pressure (ICP) [8] . Therefore, interpretation of anesthetic effects on CPP require
characterization of their effects on both, MAP and ICP. In general anesthetic agents (barbit-
urates, propofol, benzodiazepines, opioids, dexmedetonidine, sevoflurane, desflurane and iso-
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flurane) all decrease MAP in a dose dependent fashion. Likewise, their potential to decrease
systemic hemodynamics is related to the speed of application and the pre-existing volume
status of the patient. The only drug that augments systemic hemodynamics is ketamine. In
contrast, barbiturates and propofol decrease ICP. Benzodiazepines, ketamine, dexmedetoni-
dine and sevoflurane (< 1 MAC) have little to know impact on ICP. Due to their potent
vasodilatory stimulation desflurane, isoflurane and nitrous oxide increase ICP secondary to
increases in cerebral blood volume [10] . Therefore and in balance of the effects on MAP and
ICP barbiturates and propofol may increase CPP if the administration is not associated with
the decrease in MAP. While benzodiazepines and narcotic agents have little to know effect
on CPP because of their net zero effects on MAP and ICP, ketamine increases cerebral per-
fusion pressure. Dexmedetonidine, desflurane and isoflurane decrease CPP because they ei-
ther decrease MAP or do both decrease MAP and increase ICP.

Triple-H therapy

The combination of induced hypertension, hypervolemia, and hemodilution (triple—
H therapy) is a popular concept to prevent or treat cerebral vasospasm after aneurys-
matic subarachnoid hemorrhage. Yet, the beneficial effects of triple-H therapy in these
patients have never been confirmed in adequate investigations despite improved cerebral
perfusion. [11] This is related to substantial side effects of triple-H including pulmonary
edema, myocardial ischemia, hyponatremia, renal failure, indwelling catheter-related com-
plications, cerebral hemorrhage, and brain edema along with triple-H.

Osmodiurctics

Mannitol is an osmodiuretic agent which decreases ICP, increases CPP, and improves
CBF in laboratory animals and humans. These effects are related to plasma expansion with
consecutive reduction in hematocrit, plasma viscosity, and cerebral blood volume as well
as mobilization of extracellular fluids along the osmotic gradient. Treatment of intracrani-
al hypertension using mannitol in concentrations of 0. 25 —1 g— kg (maximum: 4 g/ kg >
die) is more effective than the infusion of barbiturates. Likewise, bolus administration rather
than continuous or prophylactic infusion as part of a rigid algorithm is recommended to
control ICP. Since acute tubular necrosis may occur in response to rapid changes in the
osmotic gradient plasma osmolarity must be monitored and should not exceed 320 mos-
mol/l. Any concern with respect to rebound-effects of mannitol (i. e. accumulation of man-
nitol within the extracellular space) appear to be relevant only with a defective blood-brain-
barrier or duration of treatment > 4 days. Nevertheless, mannitol can be used beyond these
end-points as long as critical elevations of ICP remain osmo-sensitive. As an alternative,
hypertonic saline (7.5 %) may be used to control ICP. In patients with multiple injuries
hypertonic saline used as “small volume resuscitation” increases arterial blood pressure in
parallel to decreases in ICP. Recent clinical investigations indicate superiority of hyperton-
ic saline over mannitol in terms of decreases in ICP and duration of effect.

Plasma glucose concentration

Studies in laboratory animals and humans have shown that hyperglycemia, as well as
hypoglycemia are associated with worsened outcome following cerebrovascular events or neu-
rotrauma, The mechanisms by which normoglycemia may protect neuronal tissue include
decreases in intracellular lactic acidosis along with decreases in membrane permeability and
reduced edema of endothelial cells, neuroglia, and neurons. As a consequence and in a prag-
matic approach avoiding hypoglycemia when infusing insulin, plasmaglucose concentrations
should be assayed every 2 hours and maintained within the range of 110-140 mg/dl.

Ca2*- channel blocker

The proposed mechanisms of neuronal protection by Ca?*-channel blockers include
cerebral vasodilation, prevention of vasospasm, reduced Ca?*-influx and modulation of

90 Kuiniuna anecresiosorisi Ta inTeHcuBHa Tepamisi, Ne 2 (8), 2016 p.



free fatty acid metabolism. Unfortunately, the results in animal models are rather con-
tradictory. While several studies found decreases in neuronal injury and improved out-
come following focal ischemia, others have failed to produce protection with Ca2*-chan-
nel blockers. Clinical trials have tested the neuroprotective effects of the L-type CaZ*-
channel blocker nimodipine in patients with acute ischemic stroke and aneurysmatic or
traumatic subarachnoid hemorrhage. According to a meta-analysis of 9 placebo-controlled
trials with a total of 3700 patients with acute stroke oral administration of nimodipine
appears to be associated with a favorable outcome as long as the treatment commences
within the first 12 hours following the onset of the symptoms. However, Ca2*-channel
blockers may induce arterial hypotension below the individual ischemic threshold of the
patients and any relevant decrease in arterial blood pressure will reverse any potentially
neuroprotective effects of the intended treatment. This may be consistent with the most
recent analyses by the Chochrane Foundation who was unable to identify any beneficial
effect of nimodipine in patients with ischemic stroke or traumatic hemorrhage. Howev-
er, oral nimodipine may reduce the risk for poor outcome by 5.1 % in patients with sub-
arachnoid hemorrhage.

Magnesium

The potential neuroprotective mechanisms of magnesium include reduction of the pre-
synaptic glutamate release, blockade of NMDA-receptors, improvement of mitochon-
drial calcium buffering, blockade of calcium entry via voltage-gated channels and relax-
ation of smooth muscles, which might be beneficial in patients with vasospasm after SAH.
An investigation in 110 patients suffering from aneurysmatic subarachnoid hemorrhage
tested the potential of magnesium sulphate infusion to prevent secondary ischemic events.
There was an overall lower incidence of delayed cerebral vasospasm plus less delayed
ischemic infarction in those patients developing vasospasm. Monitoring of constant se-
rum magnesium concentrations between 2.0 and 2.5 mmol/L was unique in this protocol
and allows for the conclusion that this regimen is safe provided that neuro intensive care
is continuously available.

Erythropoietin

Cerebral erythropoietin is produced in the hippocampus, internal capsule, the cortex,
endothelial cells, and astrocytes and its receptors are expressed by neurons, microglia,
astrocytes and cerebral endothelial cells. Hypoxia and ischaemia have been recognized
as important driving forces of erythropoietin expression in the brain, suggesting that eryth-
ropoietin is part of a self-regulating physiological protection mechanism to prevent neu-
ronal injury. Systemic application of the growth factor erythropoietin stimulates neuro-
genesis, neuronal differentiation, and activates brain neurotrophic, anti-apoptotic, anti-
oxrdant, and anti-inflammatory signaling. These multiple protective approaches were
confirmed in animal models of focal and global cerebral infarction and of traumatic brain
injury. A single center study has investigated 80 patients with aneurysmatic subarach-
noid haemorrhage, In these patients 90,000 IU of erythropoietin seemed to decrease the
severity of vasospasm and shortening of impaired autoregulation along with a reduction
of delayed cerebral ischemia.

Satins

Statins (3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase inhibitors)
are indicated in patients suffering from hypercholesterolemia as they reduce morbidity
and mortality from adverse cardiac events, stroke, and peripheral vascular disease. How-
ever, statins promote other effects that are independent of changes in serum cholesterol.
These “pleiotropic” effects include attenuation of vascular inflammation, improved en-
dothelial cell function, stabilization of atherosclerotic plaque, decreased vascular smooth
muscle cell migration and proliferation, and inhibition of platelet aggregation. Meta-anal-
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yses investigating the efficacy of statin treatment in patients with aneurysmal subarach-
noid hemorrhage reported conflicting results. One systematic review including 3 rand-
omized, placebo-controlled trials revealed a reduced incidence of vasospasm, delayed cer-
ebral ischemia, and mortality in statin-treated patients but was criticized for its method-
ology. The latest meta-analysis including 4 trials did not lend statistically significant sup-
port to the finding of a beneficial effect of statins in patients with aneurysmal subarach-
noid hemorrhage. The conflict of these two systematic reviews may relate to differences
in the philosophy of the analyses: the authors should not test for the null hypothesis at
the 5 % level rather than address the size of treatment and direction of effect as well as
the precision of estimate (width of CI). Because of the above differences in approach of
interpretation, both trials may be “close to the truth”. As a consequence, the use of stat-
ins in treating vasospasm and delayed ischemic neurological deficits as the only target
cannot be recommended at this time.

Glucocorticoids

The proposed mechanisms by which glucocorticoids reduce neuronal injury include in-
creased order of lipid bilayers, free radical scavenging, and prevention of free fatty acid-
accumulation by inhibition of lipidperoxidation. Studies in patients with acute stroke or
following cardiac arrest could not demonstrate a significant reduction in infarct size or
improvement in neurologic outcome with the infusion of glucocorticoids (e. g. dexametha-
sone or methylprednisolon) despite some positive effects in experimental preparations, Like-
wise, controlled clinical trials were unable to detect improved outcome in patients with head
injury receiving either dexamethasone or methylprednisolone. Three subarachnoid hemor-
rhage trials with 256 randomised patients were analyzed by the Cochrane Collaboration.
There were major differences in study populations and drugs, as well as methodological
quality. Patients were treated with hydrocortisone or fludrocortisone acetate but the over-
all low number of patients and the wide confidence intervals did not clarify the balance
between beneficial or adverse effects of corticosteroids in patients with SAH.

Hypothermia

Interest in thermal interventions is related to the characteristic cerebral effects of moder-
ate (29-32 °C) and mild hypothermia (33-36 °C) since observations in laboratory animals
and humans have shown neuronal protection. Small reductions in brain temperature during
increased ICP and cerebral ischemia. Hypothermic protection is related to suppression of
major biochemical processes such as decreases in cerebral metabolism, reduction of excitato-
ry neurotransmitter release, and inhibition of accumulation of lipid peroxidation products
and free radical generation. Other studies indicate that small changes in temperature econo-
mize CBF and prevent postischemic hyper- and hypoperfusion and formation of brain ede-
ma. Unfortunately, a randomized controlled trial on intraoperative hypothermia during sur-
gical clipping of intracranial aneurysms was unable to demonstrate differences in neurologic
outcome. Thus, therapeutic cooling is not justified in these patients

Conclusion

The plethora of perioperative pathophysiological events in patients scheduled for in-
tracranial aneurysm surgery requires a holistic medical approach. It is essential to main-
tain homeostasis by controlling for normotension, normovolemia, normoxia, normocap-
nia, normothermia and mormoglycemia. Additionally, the use of oral nimodipine is in-
dicated, There is inadequate evidence for the treatment with magnesium and statins. Eryth-
ropoietin, steroids, triple-H and intraoperative hypothermia are not indicated.
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A. C. Baagpika, JI. B. Pomentok, B. M. Boponnos, K. O. I[Togomnienos

AHECTE3MOJOTUYECKOE OBECITEYEHUE OITEPALIVI ¥V BOJIb-
HbIX C HEKOTOPbIMU KOXHbBIMU 3ABOJIEBAHUAMUA

Llesb paboThI — MOBBIIIEHUE 0E30MTACHOCTH ONIEPATUBHOTO BMEIIATEIILCTBA Y
MaIMeHTOB TpeX Pyl 1) cTpagaromuX HEeKOTOPBIMH KOXXHBIMH 3a00IeBaHUSIMHU
C OCTIOHEHUSMH, YTPOKAIOUUMHU KU3HH; 2) C yTPOKAIOIIUMU )KU3HU CUCTEMHBI-
MU 3a00JIeBaHUSIMHU C KOKHBIMH MPOSIBIICHUSIMU; 3) ¢ 3a00JIeBAaHUSIMU KOXU, BO3-
HUKAIOIUMHU BO BPEMSI TSDKEIIBIX CUCTEMHBIX 3a00JIeBaHIH.

Marepuanbl 1 MeToaAbl. Ha OCHOBaAaHMM MAaHHBIX TUTEPATYPHl U COOCTBEHHOTO
KJIMHUYECKOTO OIbITA JIaHA XapaKTePUCTUKA HEKOTOPBIX JePMAaTO30B, HAJTUIHE
KOTOPBIX MOXET BIIUATHh HA METOIUKY aHECTE3NOJIOTUUECKOTO 00OeCIIeYeHus B CIIy-
yae HeOOXOIUMOCTH XUPYPTUUECKOTO BMEIIATEIbCTBA.

Pesyabrarsl. Co31aHbl TAOIUIBI, KOTOPBIE COIEPKAT CBEICHHSI O TTATOJIOTUYE-
CKHMX W3MEHEHUSX, BIUSIOMNX Ha BHIOOP aHECTE3MH, M IPEICTaBIeHBl OCOOCHHOC-
TH QHECTE3UM MPHU HEOOXOIUMOCTH XUPYPIHUYECKOTO BMEIIATEIbCTBA Y paccMart-
pUBaeMoii KaTeropuu OOIbHBIX.

BriBoabl. B coBpeMeHHOI aHEeCTe3N0IOTUN BEIOOP METO/IOB AHECTE3UH SIBIISIET-
Csl KITFOYEBBIM MOMEHTOM M BO MHOT'OM 3aBUCHUT OT XapaKTepa OMepaTUBHOTO BMe-
HIATEILCTBA U COCTOSIHUS TanueHTa. HekoTopsle 7epMaTo3bl MOTYT CYIIECTBEHHO
BIIASATH HA COCTOSIHUE OOITBHOTO, BBI3bIBASI KAK BEIPAKEHHBIE MECTHEIE TTOPaKEHUS,
TaK U OOIIHE TSDKETbIC TTPOSBICHUS, KOTOPBIC TOXKE BIUSIOT HA BBIOOP METO/Ia aHe-
cre3un. KilMHUYeCKkuil OMBIT aBTOPOB U JJAHHBIE JTUTEPATYPhI MOATBEPIKIAIOT He-
00XOAMMOCTD y OOJIBHBIX C HEKOTOPHIMH KOYKHBIMHU 3a00JI€BAaHUSIMU U KOXKHBIMU
MPOSIBJICHUSIMH TSDKEJIBIX CHCTEMHBIX 3a00JIeBaHUI B Cllydae Oneparuu 0COOEHHO
TIIATEIHLHO MPOBOAUTE COOp aHAMHE3a, 00CIIeIOBaHUE U KOHCYJIbTAIIMH C IIPUBIIE-
YEHHEeM HEOOXOJMMBIX CIEIHATNCTOB ISl MPeIyPEeXIeHIsI OCTOKHEHUH B MPO-
1IeCce aHEeCTE3UH, OTIEPAINH U B TIOCTIEONEPALIOHHOM TIEPUOJE.

KutroueBble ci10Ba: KOXXKHBIE 3200JIeBaHMSI, BBIOOP METOJIOB AaHECTE3HH.

UDC 616.5003.8-06:617.5-089.5-035

A. S. Vladyka, L. V. Roshchenyuk, V. M. Vorontsov, K. O. Podoplelov

ANESTHETIC MANAGEMENT OF OPERATIONS PATIENTS WITH
SOME SKIN DISEASES

Aim. Improved security operative intervention in patients of three groups;
1) suffering from certain skin diseases with complications, life-threatening; 2) with
life threatening diseases with skin manifestations; 3) skin diseases that occur during
heavy systemic diseases.

Materials and methods. On the basis of information literature and our own
clinical experience, the characteristic of some dermatoses, which may interfere with
the technique of anesthesia if necessary surgeon intervention.

Results. Created tables, which contains information about the pathological
changes influencing the choice of anesthesia, and the peculiarities of anesthesia
during the need for surgery in this category of patients.
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Conclusions. In modern anesthesiology choice of anesthesia methods it is crucial,
and largely depends on the nature of the surgery and the patient’s condition. Some
dermatoses can significantly affect the condition of the patient, causing a marked
local lesions and general severe manifestations, which also affect the choice of
anesthetic technique. The clinical experience of the authors and literature data
confirm the need for patients with some skin diseases and cutaneous manifestations
of severe systemic disease in the case of operations carried out carefully history
taking, examination and consultation with the necessary expertise for the prevention
of complications during anesthesia, surgery and in the postoperative period.

Key words: skin diseases, choice of methods of anesthesia.

V cyuacHiif anecrtesionorii BUOip MeTOy aHecTesii 3aJ1eKUTh BiJl XapakTepy ornepa-
TUBHOI'O BTPYYaHHs 1 cTany xBoporo. Jleski JepMaTo3u MOXYTb iICTOTHO BIUIMBATH Ha
CTaH XBOPOT'O, BUKIIMKAIOUN SIK BUPaKeHI MICIICBI ypaXKeHHs, TaK 1 3arajibHI TSOKKI ITPO-
SIBH, SIK1 TEX BIUIMBAIOTH Ha BUOIp MeTOAy aHecTesii. L{s mpoOiema yacTKOBO po3riisa-
€TBCSI B JICSIKUX, MIEPEBAKHO 3apyODKHUX, BUJAHHSX [1; 6; 7]. MU Tako) HEOAHOPA30BO
TOPKAJIUCS [IMX MUTaHb y CBOIX MyOumikamisax [2-5].

CyuacHuil eTan po3BUTKY KIIIHIYHOT MEAMLIMHU MOTpedy€e BIPOBAIKEHHS B MOBCSK-
JICHHY JIISUTBHICTB JIIKapsi, y TOMY UHCITI aHECTe310J10Ta, IEBHUX MIXKHAPOIHUX CTAHAPTIB
— HOPMATUBHUX JOKYMEHTIB, 110 BU3HAYAIOTh IEPEIIK MPaBUJI, HOPM 1 BUMOT ILOAO
HaJaHHS SIKICHOI MEJIMYHOI JOTIOMOTH 1 € CBOEPIAHOIO BIMOBIIHICTIO IHAMKAaTOpa ab0
KPUTEPIIO OIIIHKU 3 MAJIMM CTyreHeM BUIbHOCTI [8]. [IpoTe y XBOpHUX 3 JeSIKUMU JepMa-
TO3aMHU MOXYTh CIIOCTEPIraTUCS HECTAHAAPTHI CUTYyallii, 3 SKMMHM MOXHa BIIOPATHCAH,
JIMIIE MAaIOYU 3HaHHS ITPO Mepeldir MIKIPpHUX 3aXBOPIOBAHb 1 PO MOJKIIUBI YCKIIaTHEHHSI,
110 BUHUKAIOTh IIPU PO3BUTKY XBOPOOU.

MerTa 11i€i CTaTTI — IPUBEPHYTH yBary g0 HeOOXITHOCTI KOPEKIlil CTaHAapTIB aHeC-
TE310JIOTTYHOTO 3a0€3IEUCHHS ONIEPATHBHIX BTPYYaHb 3aJIEKHO BiJ] 3MiH y CTaHI XBOPO-
r0, BUKIIMKAHUX CYMPOBIAHUMHU AepMaTozamu. CITijl 3a3HAYUTH, IO TYT TEPMIH «IepMa-
TO3M» 3aCTOCOBAHUH K 30ipHE MOHATTS, IO BKIIOYAE TPU IPYIU 3aXBOpIOBaHb. Po3r-
JISHEMO OCOOJIMBOCTI aHeCTe31l y KOXKHIH 3 IIUX TPyI.

Ilepia rpyna — 1e naLieHTH i3 3aXBOPIOBAHHIMM LIKIPH 3 YCKIIAJHEHHSIMH, 1110 3ar-
POXYVIOTH XHUTTIO (TabMI. 1).

Hpyra rpyna — XBopi 13 3arpO3JIMBIUMH TSI JKUTTSI CACTEMHUMH 3aXBOPIOBAHHSIMU 3
NIKIpHUMH MTPOsiBAMU (TAOII. 2).

Tpetst rpyna — XBOpi 13 3aXBOPIOBAHHAMHY LIKIPH, SKI BHHUKAIOTH M 9ac TOKKUX
CHUCTEMHUX 3aXBOPIOBaHb (Ta0II. 3).

BuchHoBku

V cyyacHiii aHecTe310J10Tii BUOIp METO/IIB aHeCTe3il € KIIFOUOBMM MOMEHTOM 1 6araTo
B YOMY 3aJISKUTD BiJ] XapaKTepy OlepaTUBHOTO BTpyUYaHHs, CTaHy namieHTa. Jleski aep-
MAaTO3M MOXKYTh ICTOTHO BIUIMBATU Ha CTaH XBOPOT'O, BUKIIMKAIOUH SIK BUPAKEHI MiClIeBi
YP@XKCHHSI, TaK 1 3arajbHI TSDKKI TPOSBH, SIKi T€X BIUIMBAIOTh Ha BUOIp METOMIY aHec-
Tesil. Kiiniunmii 10CBi aBTOPIB i IaHi JIITEPATyPH IATBEPKYIOTH HEOOXIIHICTE Y XBO-
PHX 3 ICSIKUMH IIKIDHAMH 3aXBOPIOBAHHSMH I IIKIPHIMH IPOSBAMH TSKKIX CHCTEMHIX
3aXBOPIOBAHb Y pasi omnepailii 0coOOIUBO PEeTeNbHO MPOBOAMTH 30ip aHaMHe3y, o0cTe-
JKEHHSI Ta KOHCYJIbTAIIl 13 3aJy4eHHsIM HEOOXIIHUX CHeLialiCTiB oIS 3aM00iraHHs yCK-
JTaTHEHHSIM y TIPOILIEC] aHecTesii, omnepalii Ta B MiCIsonepaliifHoMy nepio/i.
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Tabauys 1

Oco6auBocTi aHecTe3ii y XBOPHUX HA /1€pPMAaTO3 NMEPIIOI rpynu

Hepmaro3s

VpaxeHHs, 0 BIJIMBAE
Ha BUOIp aHecTesii

OcobnmBocTi a”ecTesil

BaratodopmHa excy-
JIATBHA epUTEMa.
Cunnpom CriBeHca —
JI>koHCcOHA.
Toxcuunuii eminep-
MaJIbHUI HEKPOJTi3
(cuagpom Jlattemra)*

VYTBOpEHHS BE3UKYII
Ta MMyXUPiB, IKi MOXKYTh BKPH-
THUCS] BUpA3KaMU

Jloxasizarist BKa3aHUX
€JIEMEHTIB y JUXaJTbHUX
LUISIXaX YTPYJIHIOE iX
MIPOXITHICTD, YCKJIATHIOE
iHTyOario Tpaxei, a yT-
BOPEHHS ITyXUPIB y Jiere-
HSX 3aIPOXKY€E ITHEBMOTO-
paKcoM, 0co0JIMBO IIPU
MMO3UTUBHOMY THUCKY Ha
Bauxy. He peko-
Menayetbesa N,O. Tlepe-
BATY BIIIAIOTh KETAMIHY

ITyxupuaTka crpaBx-
Hsl (AKAHTOJIITUYHA)

YTBOpEeHHS MTyXUPiB HA CIIU30-
BHX 000JIOHKAaX poTa i poTo-
[JIOTKHU, & TAKOX Ha MIKIpi,
OOJIIOYICTD SIKUX YTPYAHIOE
TOJyBaHHS; KaXeKCis, BTpaTa
pimuHHA 1 OijKa Yepe3 BEJIUKY
epOo3iifHy MOBEPXHIO: yC-
KJIaTHEHHS TPUBAJIOT KOPTH-
KOCTEepOiHOI Teparii Ta
MIPUHOMY aHTHICTIPECAHTIB

O0epexHe MaHIyTIOBaH-
HSI Ha CITIU30BHUX OOOJIOH-
Kax

Icopias

ITpuckopeHe 3pocTaHHs eri-
JIEpMICy BeJie 10 YTBOPEHHS
epPUTEMATO3HUX IMAITYI.
Pinkicua ¢popma — renepaii-
30BaHMI MMyCTYILO3HUI TICOPI-
a3 YCKJIAIHIOEThCS TaAIHHIM
KOHIICHTpAIlii aIb0yMiHy
IUIA3MHU KPOBI Ta HUPKOBOIO
HEIOCTATHICTIO

[Tpu anecresii BpaxoBy-
BaTU MOXIJIMBICTh YCKJIA]I-
HEHb KOPTUKOCTEPOIJIiB
— TOJIOBHOI Tepariii rco-
piasy, a TaKOX He-
OOXIJHICTH KOHTPOJTIO
BOJIHO-EIIEKTPOIIITHOTO
GanaHcy, QyHKIIT eviH-
KU 1 HHPOK

ATOMIYHMIA IEPMATUT

BuHUKaIOTh 3MIHU XOJIIHEP—
TIYHOTO 1 O-aPEHEePTIYHOTO
TOHYCY CY/IMH, MOXJIMBI YPTH-
KapHi BUCUIIAHHS 1 SBUILA, 1110
3arpPOXKYIOTh KUTTIO, — HAOPSIK
Kginke, OpoHXiT 3 acTMATHY-
HUM KOMITOHEHTOM, ITOJIIHO3,
anadinakTuanuii moxk, J1B3-
CUHAPOM, YCKJIaTHEHHS KOPTH-
KOCTepOigHOl Tepartii

ByTtu HamoroTtosi 10 po3-
BUTKY HETOCTATHOCTI
HaJIHUPKOBUX 3aJ103 TIiJ1
yac orepaliii i B micisi-
onepalifHOMY mepioi

Ilpumimka. * — OOG’eqHAHI B TPYIy TPU 3aXBOPIOBAHHS IIKIPH, IO XapaKTEPU3YIOTHCSI MO-
SIBOIO OJTHAKOBUX IIPOSIBIB, SIKI 3T POKYIOTH KHUTTIO.
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Tabauys 2

OcobauBocTi aHecTe3ii y XBOPUX HA J1€pMaTOo3 IPYroi rpymnu

Hepmaro3

VYpaxeHHs, 110 BIJIMBA€E Ha BUOIp
aHecTesii

OcobnuBocTi anecTesil

CucremMHuit
YepBOHUI
BOBUAK

VpaxkeHHs WIKipy 00IM4Yst; pOTOBI
a00 HOCOTJIOTKOBI BUPa3KH, KPOBO-
BWJIMBH, TiHTIBIT; Ay>ke PiIKO apT-
pUT WHiiHOTO Bifainy XpedTa; Ti-
nepTeHsisi, cuHapoM Peiino —
Jlepuiua (ypakeHHSI KPOBOHOCHUX
CYIIUH i HEpPBiB KiHIIiBOK), JIFOMyC-
He(pUT; pECTPUKTUBHI ypPaXKEHHS
JIEreHiB; iHOI TIMOIAHUI renaTur;
JIOBFOTPUBAIMI NIPUIAOM KOPTHUKO-
CTepoiniB, iIMyHOIETIPECAHTIB,
IMyHOMOZYJISITOPIB, aHTHArperaH-
TiB i aHTHKOATYJISHTIB

HansBuuaiina 00epexxHICTb NpU BUKO-
PUCTaHHI JIMLLOBOT MAaCKH, POBE/ICH-
Hi TApUHTOCKOTIIT Ta iHTyOawii Tpaxet;
NpoTUNoOKa3aHi PTOPOTaH i METOKCHU-
¢umopaH; o0eperkHe 3aCTOCYBaHHs
GapbiTypaTiB; mepeBara Jemno-
JSPU3YIOUYHMX MiOpETaKCaHTIB Mepen
HETOJISIPU3YIOUNMHU; HEOMY LIIEHHS
rinokcii Ha ycix eranax ornepartii; BBe-
JeHHS TOIAaTKOBHUX 103 KOPTHKOCTEPO-
1IiB XBOPHM, SIKi OTPUMYBAJIU 1X CHC-
TEMaTUYHO

CucremHa
CKJIepoepMis
(renepadnizo-
BaHa,
nudy3Ha,
yHiBepcalibHa
CKJIEpOIEpMis,
CUCTEMHMUIA
HPOTrpecyto-
yui

CKJIEPO3)

Didpo3 wKipK, yTpyAHEHHS PyXY B
cyrnobax, TpogiuHi BUpa3KH KiH-
1iBok: cuHapoM PeiiHo — Jlepu-
113, rinepTeHs3is; HUPKOBa Helo-
CTaTHiCTh; PiOpO3 JNereHis, rpyaeit
i miadparmu, pecTpUKTUBHI MOPY-
IIEHHS IMXaHHS, JIereHeBa rinep-
TEeH3is, JlereHere cepiie; (hiopo3
Miokapaa, MUISXiB cepls, mopy-
IIEHHS aTPiOBEHTPUKYJISPHOT NPO-
BIZTHOCTI, apUTMIil, BUITITHHI Tie-
puKapauT, ractpoesodareanbHuii
peduitokc, ocnabiIeHHs IepUCTaTb-
TUKHW; TPUBAJIUNA NTPUHOM KOPTUKO-
CTepOiliB, aHTUMETAOOMITIB, iIMy-
HozenpecaHTiB, « KynpeHimy»
(D-neHimpnaminy ), SKAit Takox
3HWKYE IMyHITET

TpynHouui 3 iHTYOaLi€0 Tpaxerl; 3a
HEMO>KJIUBOCTI I0CTaTHBOTO BiAKPHUT-
Ts pota (GidpoonTuyHa iHTyOaLis ye-
pe3 Hic i MiCIIeBOIO aHEeCTe3i€r0;
HeOe3MneKka YIIKOKEHHS CITU30BO1
000JIOHKH HOCOBHX XOJIiB 3 HOCOBOIO
KpOBOTEYEI0, Y TSHKKUX BUMAJAKaX —
TpaxeoToMis; npodinakTuka acmipa-
LilfHUX YCKJIaJHEHb BBEICHHIM Tepesl
onepaitiero H,-6okaTopoB i aHTamm-
1iB; mifBUIIEHUI BMicT O, MpH LTYY-
Hilf BEHTUJIALLIT JIEreHiB — peTeNbHuUi
MOHITOPHHT CEPIIEBO-CYAMHHOT HisTb-
HOCTIi; BEHECEKLisl TIPU TPYTHOMIAX 3
JOCTYIIOM [0 BeH; CUMMaTH4Ha 0J10-
Kaja npu cuHapomi Pelino — Jlepuiua

Bynibo3Hui
NPUPOIKEHU I
emiiepmonti3
(xBopoba
lNonbaweiine-
pa, xBopoba
Keb6Hepa,
MyXup4arka
NPUPOJKEHA,
nyxupyarka
TpaBMaTU4HA)

YTBOpEHHS Ha LIKipi Ta CIM30BUX
000JI0HKaX pOTOBOT MOPOXKHUHH i
MUXATbHUX LUIAXIB MMyXUPIB MPH
Oynb-sKiii, HAaBITh HE3HAUHIH, Tpa-
BMi (THCK, HarpiBaHHs) i CTIOHTaH-
HO; CTE€HO3 Tpaxel; CeNnTHYHI
YCKJIaTHEHHS 3 iHTOKCHKALII€IO;
aHeMis, rinoass0ymMiHeMis; yCK-
JIAJIHEHHS] KOPTUKOCTEPOINHOT Te-
parmii

VYHMKaTH TpaBMYyBaHHS LIKipH (Ha-
KJ1aJaHHs [DKTyTa, MAaHKETKH /711 BU-
MipIOBaHHS apTepialbHOTO TUCKY,
enektponiB s pociimkenHs EKT,
HapKO3HOT MacKH) i CIN30BOT 000JIOH-
KU poTa, IJI0TKH, Tpaxel; KpoBOTeuy 3
My XHUpsi, IKMi JIOMHYB, MOYKHA MTPUTTH-
HUTH aTUTiKaLi€r0 PO3UNHOM aJipeHa-
JIiHY; 00JIMYYsl, MacKy, iIHCTPYMEHTH
CJ1iJ] 3MalllyBaTH KOPTUKOCTEPOIIHOIO
a0o iHIIOI Ma33io; MPH CTEHO31 Tpaxel
— TepMiHOBa KOHIKOTOMis 200 Tpaxe-
OTOMIisl; TIPH CETICUCi — BiAMOBiAHA
{HTEHCHBHA Tepartisi; PH 03HAKaX
HEJIO0CTaTHOCTI HaJIHUPKOBHX 3aJ103 —
KOPTUKOCTEPOINN; AJIsi aHeCTe3il
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Raxinuenns maon. 2

Hdepmaro3

VpaxeHHs, 110 BILIUBAE
Ha BUOip aHecTe3il

OcobsBocTi aHecTesil

BilIAIOTh MiepeBary HeiHramsuiiHiM
3aco0am (KeTaMiH Ta iH.) 6e3 Mio-
penakcaHTiB nepet iHrausiiHUMu
aHeCTeTHKaMH1

Kponus’sHka,
rOCTpUii aH-
riOHeBpOTHY-
HUi1 HaOpsiK
Ksinke

[Tyxupi Ta noKanbHUI HAOPSK yHa-
CJIiTOK eKCTpaBasallii piiuHN Yepes3
CTiHKM KPOBOHOCHHX CYAMH,
BKJTIOUAIOYH CIIM30Bi 000IOHKH
porta, rIoTKH i ropradi. Habpsk
KBiHKe — BeNeTeHChKA KPO-
MUB’sIHKA HA 00JIMYYi, y IITSHLI
s31Ka, ry0, TopTaHi, CTaTeBUX Op-
raHiB, e € 6araTo MyxKoi KJIiTKo-
BUHH

JlikyBaHHS — aHTUTICTaMiHHI 3aCO0U1
(TaBerii, cynpacTuH, KIapuTHH, (ek-
coeHaszuH), aHTUXOMiHepriuHi (Oena-
crioH, 6eoin), ctadiiizaTopu MeM-
OpaH Ty4yHUX KJIITHH (KkeToTH(eH, 3a-
JWUTEH), TIFOKOKOPTUKOIIN. Y TSHKKUX
BUIA/IKaX — iHTEHCHUBHA Tepaid i3
BBEICHHSAM aJipeHasliHy, aHTUTiCTa-
MiHHUX TpenapaTiB i KOPTUKOCTEPOi-
1iB, ipy acikcii — TpaxeocTomist

XoJionosa
KpOIUB’ IHKa

V BinnoBiab Ha Ait0 XOIO0IY BUKH]
ricraMmiHy 3 yTBOPEHHSM JIOKaJb-
HUX €pUTEeMaTO3HUX YPTHKapii,
110 3yaaTh. BinHOCHO pinko npu
BHCOKili iHAMBIyaJIbHil 4y TIHBO-
CTi — HaOpsK ropraHi, 6poHx0-
CIasM, TinoTeHs3is

[1pu aHecTe3il yHHKaTH Tpenaparis,
110 CpUSIOTh BUKUAY TricTaminy. ITix
yac onepaLiil, 110 CyIpOBOIKYOTHCS
3HWKEHHAM TeMIIepaTypH Tina (kap-
JioXipypris Ta iH.), — TpeMeanKaris
OUQEHTIIpa3uHOM i LUMETUIMHOM, a
Takox Omokaropu H;- i Ho-penen-
TOpiB. YHUKATH BIMBaHHA HeMiairpi-
TUX PO3UMHIB i 32CTOCYBaHHS XOJIO/I-
HOTO IHCTPYMEHTY

Enactuuna
IICEBIOKCAH-
Toma Jlap’e

XapakTepu3yeThes IeTeHepalli€ero i
MOJANIbLIOK KanbLu(ikaLieo ena-
CTMYHUX BOJIOKOH IIKipH Ta BHYT-
PIlIHIX OpraHiB i 3aKiHUYETbCS
rinepTeH3iero, KOPOHAPHOIO He-
JOCTaTHICTIO, CEPLIEBUMHU apUTMi-
MU | KPOBOBMIIMBAMH, 30KpeMa
MaCHUBHUMH LTy HKOBO-KHLIKOBH-
MU KpPOBOTE€YaMH; KPOBOBHJIMBAMH
B JIeETeHi, B cyOapaxHoinanbHuit
MPOCTIp 3 PO3BUTKOM MCHXIYHUX
MOpYILIeHb i MOTipIIaHHS 30pY

AHecTte3is MpoBOANTHCS 3 ypaxyBaH-
HSIM BKa3aHOI MaToJIOTii, 30Kkpema cep-
LEBO-CYIMHHUX | LepeOpanbHUX pO3-
JIaJiB; MO MOMKJIMBOCTI 3 MiHIMaJIbHUM
TpaBMYBaHHAM BEPXHbOI YaCTUHU
LTy HKOBO-KHUILIKOBOTO TPAKTY (€30-
(haroracTpockorii To1o); crerudiv-
HUX peKOMeHalliii 1010 Bubopy aHe-
CTETHKIB i TEXHIKM aHecTe3il npu
bOMY 3aXBOPIOBAHHI HEMA€E

Cunapom
Enepca —
JHannoca

CnajkoBe 3aXBOPIOBAHHS CHOJYY-
HOT TKAHWHU 3 TiMePPyXJIUBICTIO i
PO3TSHKHICTIO IKipH, TKAHUH CTpa-
BOXOJy Ta Tpaxei, MiIBUILIEHOO
3arpo30t0 MHEBMOTOPAKCY, MiT-
panibHOT perypriTaiiii Ta mopy-
IIEHHS CepLieBOl MPOBiTHOCTI, B
aKyIIepCTBi — MepeayacHUX Mo-
JIOTiB i MaCHBHHMX KpOBOTEY Yy MO-
jorax

[pu aHecTe3ii 3BepTaTH yBary Ha Kap-
niopecrnipaTopHi MPOSIBY L€l XBOPO-
01, MOXKJIMBICTb KPOBOTEUi Ta BEJIH-
KUX T€MaToM MpH BCTAHOBJIEHHI Cy-
JMHHUX KaTeTepiB, JAPUHTOCKOTIT s
iHTYOAauil Tpaxei, MOKJIMBICTh HETO-
MITHOTO BIIMBaHHS iH(QY3i1HUX pO3-
YHHIB TIOB3 3MiILIEHY TOJIKY, IiJ] 4yac
IITYYHOT BEHTHIISILLIT JIETeHIB 1OTpH-
MYBATHCS] HU3bKOTO TUCKY B INXaJlb-
HUX LUIsIXax, o0 YHUKHYTH THEBMO-
Topakcy. He pekomeHnyeThcst perio-
HaJIbHa aHecTe3ist yepe3 Hebe3neKy
KpPOBOTEUi Ta reMaToM
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Tabauys 3

OcobauBocTi aHecTe3ii y XBOPHX HA J1epMaTO3 TPETHOI rpynu

VYpaxkeHHs, 10 BIUTUBAE

KPOTIMB’IHKA

Hepmatos . Oco0bnuBocTi aHectesii
Ha BUOIp aHecTesii
Macrouuto3 | XapakTepu3yeThcs IIBUAKUM | 3a3BMYail XipypriuHi BTpy4aHHs
abo 3pOCTaHHSIM TYYHUX KJIITHH, MPOXOISITH Oe3 yCKIIaIHeHb, aje
HirMEHTHA SIKi CeKPeTYIOTb TiCTaMiH i re- | 3PlIKa CIIOCTEPIranu

mapuH. CTaHOBUTH 3arpo3y
JKUTTIO, KOJIU B IIPOLIEC BTATY-
I0ThCS, KPIM LIKipH, MACTOLIU-
TH KICTKOBOI CUCTEMU, IIEYiH-
KU, TiM(DaTUYHHAX BY3IIiB, IO
BUKHJIAIOTh Y KPOB TiCTAMIH 1
rerapuH i1 JI€I0 TPaBMH,
3MIHHU TeMIIepaTypu Tija abo
Ipu il MEAMKAMEHTIB, SIKi
CTUMYJTIOIOTh BUKHU/ TiCTaMIHY

aHadimakToiMHI peakuii THITY
riCTaMiHHOTO LIOKY, HABITh IIPU
MaJOTPaBMATUYHHUX OTIepallisiX,
TOMY HEOOXiTHO MaTH HAIIOTOTOBI
3aco0u peaHiMallii TUITY ajpeHati-
Hy. [IpakTHYHUI JOCBIJ CBIAYHUTH
PO CIPUSITIIMBY IO THraSIiH-
HOIT aHecTe3il

IMTi3Hs mkipHa
nopoipis

XapakTepu3yeThCs MiBHUIIIC-
HOIO YYTJIMBICTIO BITKPUTHUX
JUISTHOK HIKIPH JI0 BUIUMOT
a0o0 ynpTpadioneToBoi uacTu-
HU CIIEKTPa BHACIIIOK MOPY-
IeHHs1 0OMiHy mopdipuHiB.
ITpoBoKyrOUUM (GaKTOPOM €
3JIOBKMBAHHSI AJIKOTOJTIO,
IHTOKCHUKAL[isl ETUIOBAHUM
OCH3MHOM, COJISIMU BaXKKUX

MeTalliB, bapOiTypaTamMu Ta iH.

ITpu anecresii ciaix yHUKATH TpaB-
MU IIKIpUA THIBHOI TOBEPXHI KHC-
Tel pu BiKCyBaHHI XBOPUX Ha
ornepamiiHoMy CTOJI Ta MyHKIT
MIIIKIPHUX BEH, 3BEPTATH yBary
Ha MO>JIMBICTb ITOPYIIEHHS
dyskuii newinku. CInij YyHUKATH
3aCTOCYBaHHS 0apOITypaTiB ISt
BCTYITHOT'O HAPKO3Y, 3aMIHIOIOUN
ix mpormodoiioM 6e3 mopdiporeH-
Hoi aii. [IpoTunokaszaHo yiabtpa-
(bioneroBe orpoOMiHEHHS
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HNEPUOIIEPAIIMOHHOE JTEYEHHME BOJIBHBIX C OBCTPYKTUB-
HBIM AITHOD CHA. CUCTEMATHUYECKUI OB30P JIUTEPATYPEI

Cunnpom o6ctpyktuBHOTO amHod cHa (COAC) aBnsieTcsl caMbIM pacnpocTpa-
HEHHBIM PECIIUPATOPHBIM PACCTPONCTBOM, CBS3aHHBIM CO CHOM, BCE BO3PACTAIOILEH
B MHpE CKJIOHHOCTHIO K OXXHUPEHUIO W YBEIMUEHUEM MPOAODKUTETBHOCTH KHU3HU
yenoBeka. [Tanuentsl ¢ COAC HaxoasaTCs B TPYIIE MOBBINICHHOTO PUCKA U3-3a
OCJIOKHEHHUH IOCIIeonepaMoHHOro nepuoja. [locineonepalilnoHHbIe OCIOKHEHUS
BIISIOT HAa PUCKHU, CBSI3AHHBIE C XUPYPIrUUECKUM BMEIIATEILCTBOM U aHECTE3HEH, a
CIIEIOBATEIBHO — Ha BBINMUCKY U ()MHAHCOBBIE TIOCIIEICTBUS ISl CUCTEMBI 3/[paBo-
OXpaHEHUSI.

VY nanuentoB ¢ COAC MoryT oTMeuaThesi 3HAUUTENbHbIE OCIIOKHEHHS B I1OC-
JICOTIEPAIIMOHHOM TE€PHOJIE, B TOM YUCIIE CO CTOPOHBI JABIXAaTENIbHBIX ITyTeH, MOBBI-
LIEHHAS! YyBCTBUTENBHOCTh K AHECTETUKAM U NMPOYHE MOCIEONePallMOHHbIE T000Y-
HbIe 3 GEKTHL.

B cratpe mpencraBieH KpaTKUi 0030p MPAKTUYECKUX PEIICHUH M CTpaTeruit
nepuonepannoHHoro jgeyenus nanueHToB ¢ COAC, a Taxxe pacCMOTPEHbI T1OCIIe-
OTIEpAILIMOHHBIE PUCKU U CTPATETUH, B LIENSAX UX CHIKEHHUS.

KuroueBsie c10Ba: 00CTpYKTHBHOE aITHOI CHA, IEPUOTIEPAILIIOHHOE JICUeHHE 00-
CTPYKTHUBHOI'O aITHO? CHA.

UDC 61

Tatiana Ambrosii, Serghei Sandru

PERIOPERATIVE MANAGMENT OF THE PATIENTS WITH OBSTRUC-
TIVE SLEEP APNEA. SYSTEMATIC REVIEW OF THE LITERATURE

Obstructive sleep apnea (OSA) is the most frequent sleep disorder in the adult
population and its prevalence has increased throughout the world because of obes-
ity and increasing age of the general population. Patients with obstructive sleep ap-
nea have high risk of postoperative complications. Postoperative complications con-
tribute significantly to the risks of surgery and anesthesia, with impact on discharge
and financial repercussions on the health system.

Patients with OSA may present significant problems in the perioperative peri-
od, including difficult airways, sensitivity to anesthetic agents, and postoperative
adverse events. This article is a synthesis of the material and have purpose to pro-
vide practical solutions and strategies for perioperative care of patients with OSA.
Also about the undergoing perioperative risks of patients with OSA and strategies
applied to reduce these risks.

Key words: obstructive sleep apnea, perioperative management of obstructive
sleep apnea.
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OSA is an extremely common sleep related breathing disorder, and its prevalence has
been increasing throughout the world because of obesity and increasing age of the gener-
al population. Its prevalence is between 2 % and 25 % in the general population, depend-
ing upon how sleep apnea is defined. In an epidemiological study, Young et al. noted
that the prevalence of sleep apnea, defined as apnea-hypopnea index (AHI) > 5/h was
9 % for women and 24 % for men [1]. The National Sleep Foundation (NSF) Sleep in
America 2005 Poll found that 1 in 4 Americans are at high risk of having sleep apnea
based on the Berlin Questionnaire [2].

Risk factors of sleep apnea include obesity, gender, age, menopause, familial factors
[3], craniofacial abnormalities, alcohol and alterations in craniofacial morphology con-
tributing to obstructive sleep apnea — such as macroglossia, retrognathia, a narrow hy-
popharynx because of fat deposition in the lateral walls of the pharynx, or an anteriorly
displaced larynx — also have an impact on anesthetic management.

Recently, several studies have shown that surgical patients, suffering from obstruc-
tive sleep apnea, are included in the category of high risk for various perioperative com-
plications: hypoxemia, pneumonia, difficult orotracheal intubation, myocardial infarc-
tion, pulmonary embolism, obstructive pulmonary disease, cardiac arrhythmias, hyper-
tension and unplanned transfer in the Intensive Care Unit. Cardiovascular events are
the most feared possible and intensively investigated postoperative complications that
meet from the 2.5 to 6.5 % of patients undergoing non-cardiac surgery [4]. However post-
operative pulmonary complications meet as frequently as the cardiovascular from 2.5 %
[5] to 5 % [6]. Postoperative pulmonary complications are: decreased peripheral oxygen
saturation, pneumonia and / or respiratory infection, pleurisy, atelectasis, pneumotho-
rax, bronchospasm, need for noninvasive ventilation or endotracheal intubation and
ARDS.

Obesity is a very important risk factor, 60-90 % of people with obstructive sleep ap-
nea are obese (BMI>29 kg/m?) with the presence of all obesity indices, including body
mass index (BMI), abdominal, hip and neck circumference, also thickness of the skin
that directly relates the severity of obstructive sleep apnea [7]. The risk increase more
with the presence of the following factors as smoking, increased alcohol consumption,
craniofacial abnormalities, family history and genetic predisposition.

Snoring is the primary symptom, with a diagnostic sensitivity close to 100 %, howev-
er, taken in isolation, have a specificity and positive predictive value reduced. To increase
the specificity of the diagnosis of OSA, we developed a series of screening questionnaires,
three of which have been validated for perioperative use: Berlin questionnaire, STOP-
BANG and ASA checklist. However, their diagnostic usefulness in the perioperative pe-
riod, and their predictive ability of postoperative complications remains yet, controver-
sially reported in the literature.

The American Society of Anesthesiologists published practice guidelines in 2006 on
the perioperative management of patients with obstructive sleep apnea [8]. Based on these
guidelines, perioperative care can be subdivided in 3 parts: preoperative evaluation, in-
traoperative management, and postoperative management (Table 1).

Preoperative Evaluation. Patients should undergo thorough history and physical ex-
amination preoperatively with the special emphasis on the evaluation of sleep apnea. One
should obtain history pertinent to sleep apnea including snoring, excessive daytime sleep-
iness, witnessed apneas, frequent awakenings at night, and morning headaches. A fo-
cused physical examination should be conducted to evaluate neck circumference, body
mass index, modified Mallampati score, tongue volume, tonsillar size, and nasopharyn-
geal characteristics. It is important to administer screening questionnaires like the Ber-
lin, ASA, or STOP-BANG to identify patients at high risk for OSA. These question-
naires are simple and easy to administer preoperatively and have been validated in the
surgical population. There should be an action plan for the management of high-risk
patients during the perioperative period.
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Tabel 1
Perioperative management of patients at high risk
of obstructive sleep apnea syndrome

Plgsr(;ll)lf;?it(::;e Iﬁ;izgzﬁzme Postoperative Management
1. History 1. Minimize the 1. Minimize the use of opioids and
2. Physical surgical stress sedation after the surgery
Examination 2. Reduce the 2. Consider using acetaminophen,
3. Screening duration of surgery NSAIDs, or regional analgesia for the
Questionnaires 3. Consider regional pain control
like Berlin, ASA, or local anesthesia 3. Continuously monitor oxyge-
or STOP BANG instead of general nation in the postoperative period
to identify high- anesthesia 4. Patients with a known diagnosis of
risk patients 4. Anticipate difficult | sleep apnea should use their CPAP
4. Consider a intubation after the surgery
formal sleep 5. Consider awake 5. High-risk patients for sleep apnea
evaluation in very | extubation preferably | should use Auto CPAP during the
high-risk group in semi-upright postoperative period
position 6. Follow-up at the sleep center for
the management of sleep apnea upon
discharge from the hospital

Intraoperative Management usually focuses on surgical measures and the type of an-
esthesia. One should minimize the surgical stress and the duration of surgery as these
factors have been shown to increase the perioperative complications. Whenever possible,
consider using regional or local anesthesia instead of general anesthesia. A recent retro-
spective cohort study on 18,000 adult patients, who suffered fracture of the femoral neck,
showed that those anesthetized with neuro-axial block, compared with those with gener-
al anesthesia, have decreased rate of pulmonary and cardiovascular postoperative com-
plications and decreased mortality by 25-29 % [9].

The main goal in all patients is to avoid inadequate ventilation and oxygenation re-
sulting in hypoxaemia or hypercapnia and any associated haemodynamic changes (such
as tachycardia, arrhythmia, and hypertension) leading to increased morbidity and mor-
tality. Death, brain injury, cardiopulmonary arrest, airway trauma, and damage to teeth
are among the adverse events associated with difficult airway management. The purpose
of the American Society of Anesthesiologists’ guidelines is to reduce the likelihood of
adverse outcomes by providing basic recommendations [10]. The equipment for manage-
ment of a difficult airway should be in place before induction of general anaesthesia.
Orotracheal tubes in various sizes, as well as a McCoy laryngoscope and a fastrach la-
ryngeal mask, are necessary. Fibreoptic devices may be helpful but have no impact in
acute emergency situations. Oxygen must be administered for three or more minutes be-
fore intubation and, whenever possible, during the process of establishing a secure air-
way and also after extubation. Patients with extreme anatomical anomalies should be
intubated in alert condition with optimal local anaesthesia. In the case of a ventilation
emergency, surgical tracheostomy or needle cricothyrotomy should be considered early.
Extubation is preferably to perform in the non-supine posture [11].

May be also related opioid respiratory depression and excessive sedation. Table 2 pro-
vides an overview of potential anesthetic concerns with the OSA patient, including man-
agement strategies to lower these potential risks [12]. Use of opioids increases this risk,
and intravenous administration may cause delayed (4-12 hours after administration) res-
piratory depression [13]. Opioids should only be used when non-steroid anti-inflamma-
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Table 2
Intraoperative managment

Anesthetic concern

Principles of managment

reflux disease

Sedative Avoid sedating premedication

premedication Alpha-2 adrenergic agonist (clonidine, dexmedetomidine)
may reduce intraoperative anesthetic requirements and
have an opioid-sparing effect

Possible difficult Adequate preoxygenation

airway ASA Difficult Airway Algorithm

Gastroesophageal Consider proton pump inhibitors, antacids, rapid sequence

induction with cricoid pressure

Opioid-related
respiratory depression

Minimize use of opioids for analgesia

Use of short-acting agents (remifentanil)

Regional and multimodal analgesia (NSAIDs,
acetoaminophen, tramadol, ketamine, gabapentin,
dexmedetomidine, dexamethasone)

Sedation

Use of propofol/remifentanil for maintenance of anesthesia
Use of insoluble potent anesthetic agents (desfluran,
sevofluran)

Use of regional blocks as a sole anesthetic technique

Excessive sedation in
monitored anesthetic
care

Use of intraoperative capnography for monitoring of
respiration

Post-extubation
airway obstruction

Verification of full reversal of neuromuscular blockade
Ensure patient fully conscious and cooperative prior to

extubation
Non-supine posture for extubation and recovery
Resume use of positive airway pressure device

tory drugs or regional anaesthesia cannot be administered or is insufficient. Patients at
increased perioperative risk from OSA should be very closely monitored in the post an-
esthesia care unit (PACU).

Postoperative Management. Patients at increased perioperative risk from OSA should
be very closely monitored in the post anesthesia care unit (PACU) for hypoxemia or oth-
er complications. They should have continuous monitoring of oxygenation with the help
of pulse oximetry. Whenever possible, these patients should be placed in the non-supine
position after the surgery to decrease the severity of apnea. These patients are very sus-
ceptible to opioids and benzodiazepines and one should minimize the use of these medi-
cines in the perioperative period. Consider using NSAIDs, acetaminophen, tramadol, and
regional analgesia for pain control. Dexmedetomidine can be very useful for sedation
because of its opioid sparing effect and the lack of respiratory depression. Patients with
the known diagnosis of sleep apnea should use their CPAP after surgery.

CPAP acts as a pneumatic splint and helps in opening the collapsed upper airway
at night. The application of CPAP also improves functional residual capacity (FRC)
and oxygenation with reduction in work of breathing. CPAP has been shown to im-
prove excessive daytime sleepiness in patients with OSAS. There is some evidence that
the perioperative use of CPAP may help in reducing postoperative complications. In a
case control study, Gupta et al. noted that OSA patients who were compliant with their
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CPAP had reduced rate of complications and also decreased hospital length of stay
[14]. Similarly, Liao et al. noted that OSA patients who were not compliant with their
CPAP were at the greatest risk of having postoperative complications [15]. Squadron
et al. demonstrated that the use of CPAP leads to reduction in the incidence of en-
dotracheal intubation and other severe complications in patients who develop hypox-
emia after elective major abdominal surgery [16]. A recent meta-analysis of nine rand-
omized controlled trials in the abdominal surgical population reported reduction in
the rate of atelectasis, postoperative pulmonary compications, and pneumonia with the
perioperative use of CPAP [17].

Unfortunately, practice guidelines developed by the American Society of Anes-
thesiologists, also used by the European Society of Anesthesiology, are not intended as
standards or absolute requirements, and their use cannot guarantee any specific outcome.
Practice guidelines are subject to revision as warranted by the evolution of medical knowl-
edge, technology, and practice. They provide basic recommendations that are supported
by a synthesis and analysis of the current literature, expert and practitioner opinion, open-
forum commentary, and clinical feasibility data.

Conclusions

Obstructive sleep apnea is a common type of sleep disordered breathing, with a high
prevalence in the surgical population. The majority of patients with sleep apnea are un-
diagnosed and are therefore unaware of their OSAS at the time of the surgery. These
patients are at increased risk for perioperative complications.

Sedation, anesthesia, opioids have been shown to cause worsening of sleep apnea in the
perioperative period that may lead to increase in the rate of perioperative complications.

It is important to identify these patients preoperatively so that appropriate actions
can be taken during their perioperative care.
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BJIOKA/JIbI HEPBOB I'PY/JTHOI CTEHKHA

Biiokabl rpyIHO KJIETKH SBISIOTCS IPOCTBHIM U 3()(HEKTUBHBIM METOJIOM JIe-
YeHHs OOJN, XapaKTepU3YIOTCS HU3KUM PUCKOM pa3BUTHS MOOOUIHBIX 3PPEeKTOB 1
ocnoxHeHnit. OHU TPeOYIOT HECKOIBKO TOUEK PAa3MEIeHNS UTTIbl U YacTON OpHeH-
TALUU UIJIBI U1 IPOCMOTPA HEoOXOAMMOH JoKanu3auuu. [1pu 3Tux tunax 6i1o-
KaJ MECTHBIN aHEeCTETHK JOCTUTAaeT HEPBOB M3 HHTEP(ACIIHATHHOTO IIPOCTPAHCTBA.
Braromapst MOBEpXHOCTHOMY PACIIOJIOKEHHUIO JAHHBIX MPOCTPAHCTB MBI MOXKEM
HCIIOJIb30BATh BHICOKOYACTOTHBIE YIbTPA3BYKOBBIE TaTUMKHU C BBICOKMM paspeliie-
HreM. UHCII0 TOUYeK MPIITOKEHHSI MECTHBIX aHECTETHKOB ITOCTOSTHHO YBEIIMUNBACT-
Cs1, UTO SIBJISICTCS IIATOM K OTKPBITHIO HOBOTO IIOKOJICHUs 0JIOKA/l OCHOBAHHBIX Ha
yIBTPa3ByKOBOM KOHTpoJe. [IpeacTosimue npocneKTUBHOE PaHIOMU3NPOBAHHOE
U KOHTPOJIMPYEMble KIIMHIYECKNE HUCITBITAHUS MOTYT KIMHIYECKHU JT0Ka3aTh UX 3¢-
(heKTUBHOCTH B TOPAKAIbHON XUPYPTHH.

Brnoxanwt rpynnoit kierku: PECS I, PECS 11 u mexnectHuuHas 6j10Kajaa BbI-
TTOJTHSIIOTCSI C TIOMOIIBIO YIBTPA3BYKOBOT'O MCCIIEIOBAHMS TIPH OTEpaIHsIX Ha TPy-
JTU, MHOYKECTBEHHBIX IIEpEIoMax pedep U APYrux Mpoleaypax Ha IPyIHOM KIIeTKe.
B nannoii padote onucanbl MeToAbl U 010K aHaTOMUU. KpoMe Toro, o0cyKaaroT-
sl TIOKa3aHUsI, OCIIOXHEHUSI U OYAYIIHE MEPCIIEKTHBEI OJIOKOB.

KnroueBble ciioBa: TopakanbHasi XUpyprus, peruoHanabHas anecresus, PECS 1,
PECS 1I 6iokana, mocieonepainoHHoe JiedeHre 00JICBOTO CHHIPOMA.
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THORACIC WALL NERVE BLOCK

Due to the widespread access to ultrasonography, regional anaesthesia has be-
come a safe methode of post-oprative pain management. It can be performed not
only in orthopedic surgeries, but also in thoracic wall surgeries. One of the most
frequent chest wall operations are breast surgeries. Although thoracic epidural an-
aesthesia and paravertebral blockades continue to be relevant, increasing number
of one-day procedures demands an easier alternative with a lower number of side
effects. To meet these expectations, in 2011 R. Blanco introduced pectoral nerve
blocks. In PECS I block local anaesthetic is injected between the pectoral major
and minor muscles. PECS II block extends analgesia to the axilla and consists of
PECS I block and a second injection of local anasthetic between the pectoral minor
and serratus anterior muscles. Another effective methode of antero-lateral chest
analgesia is serratus plane block, where LA is deposited in the interfascial plane
above the serratus muscle. Above-mentioned procedures lead to a lower opioid con-
sumption after chest surgery and, as a cosequence, a shorter stay in PACU.

Key words: Breast surgery; Regional anaesthesia; PECS I block; PECS II block;
Serratus plane block; Post-opperative pain management.

Regional anaesthesia allows effective blocks to be performed not only to the limbs,
but also to the thoracic wall nerves. The progress that has been made in this discipline
over the last decade has been possible thanks to the widespread availability of ultrasono-
graphy, which has lead to a renaissance in regional anaesthesia. Regional techniques have
evolved to make anaesthesia increasingly effective. The history of anaesthesia is full of
cases when the modification of one small detail of a technique — an anatomical point or
the angle of placing the needle — allowed the author to give his name to the approach.
The pectoral block has a different genesis.

In 2011 Rafael Blanco proposed a block that has no analogy with the other approaches
(R. Blanco, 2011). It is only similar to the transversus abdominis plane block (TAP block),
where the local anaesthetic is placed into the interfascial plane between an internal ob-
lique muscle and a transverse abdominal muscle (A. Kumar, 2015). In an article pub-
lished in the 2011 edition of Anesthesia the author described an easy alternative to the
thoracic epidural anaesthesia and thoracic paravertebral blockade in the post-operative
pain management after breast surgery.

Breast cancer is the most common cancer among women. In the United States it affects one
in eigtht of the female population. Effective pain control ia a major a challenge (R. Blanco et
al., 2013; B. Fox, 2015). An increasing number of surgeries are being performed as a day proce-
dures, making thoracic epidural anaesthesia or paravertebral blockade inadequate for these
opperations. Moreover, the side effects of these blocks could exceed the advantages. To solve
this problem, the PECS blocks were introduced (R. Blanco et al., 2012 ; R. Sedra, 2015).

A PECS block derives its name from the word “pectoral” — the local anaesthestic is
deposited in the fascial plane between the pectoral minor and major muscles. In Blanco’s
study, the blockade was performed in approximately 50 patients, who required only min-
imal post-operative analgesia — a regular administration of paracetamol and dexketo-
profen (R. Blanco, 2011). The block is useful for recontructive breast cancer surgery or
subpectoral prothesis. It is performed with a linear ultrasound probe placed in a position
similar to that used to the infraclavicular plexus block. The needle is inserted on the ce-
phaled side of the probe just beneath the clavicle (M. Saleem, V. Irvine). First, the pecto-
ral major muscle is identified. Then, between both pectoral muscles, the pectoral branch
of thoraco-acromial artery is localised with a colour Doppler. The lateral pectoral nerve
is located adjacent to the thoraco-acromial artery. The medial pectoral nerve is situated
in the same interfascial space. In Blanco’s study 50 ml of the local anaesthetic (LA)
0.25 % bupivacaine — was injected. In subsequent publications, the LA amount was lim-
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ited to 10-20 ml. The location was suitable to leave a catheter and perform a continuous
analgesia using 0,25 % bupivacaine Sml/h during for 7 days. Most of the patients with
continuous analgesia did not require any opioids.

In 2012 Blanco described a modification to the PECS bloc, which was named the PECS
IT block (R. Blanco et al., 2012). He analysed the anatomy of the breast innerviation,
which was essential for the use of ultrasonography. This modification was intended to
extend analgesia to the axilla, which provides a better pain control after vast revisions,
tumorectomies, mastectomies and sentinel node dissection (Abrahams et al., 2016; R. Se-
dra, 2015). To perform a PECS II block two needle approaches are needed. The first
approach is a PECS I blockade with the insertion of 10 ml of the LA. The second punc-
ture injects 20 ml of local anaesthetic between pectoral minor muscle and serratus mus-
cle. This enables reaching so called “axillary door” and blocks the long thoracic nerve
and I and II intercostal nerves (R. Blanco et al. ; 2012). This approach also blocks the
lateral branches of the intercostal nerves, which exit at the level of the mid-axillary line
to innervate the mammary gland and the skin from T2 to T6.

Anatomy

The pectoral muscles are mainly innervated by the lateral and medial pectoral nerves,
which arise from the brachial plexus (R. Blanco et al., 2012). The lateral pectoral nerve
arises from C5, C6 and C7 and is separated from the lateral cord of brachial plexus. It
runs between the major and minor pectoral muscles in close proximity to the pectoral
branch to the thoracoacromial artery. It innervates two-thirds of the pectoral major mus-
cle. Medial pectoral nerve arises from C8-T1 and is separated from the medial cord of
brachial plexus, running under pectoral minor muscle piercing it and the clavipectoral
fascia and innervates the lower third of pectoral major muscle. It is possible that the me-
dial pectoral nerve runs along the lateral border of the pectoral minor muscle.

A second group of nerves are the thoracic intercostal nerves from T2 to T6 (H. Ueshima
et al., 2016), which run in a plane between the intercostal nerves to the sternum. The
anterior divisions of these nerves pierce through the intercostal muscles, intercostal mem-
brane and pectoral major muscle crossing the internal mammary artery and supply the
medial side of breast. Lateral branches of intercostal nerves pierce intercostal muscles
and the serratus anterior muscle in the mid-axillary line, giving off anterior and posteri-
or terminal branches. The lateral branch of the intercostal nerve T2 continues as an in-
tercostobrachial nerve to the axillary area.

A third group of nerves are the long thoracic and thoracodorsal nerves. The long tho-
racic nerve arises from C5-C7, enters the axilla runs along the serratus anterior muscle.
Once damaged during the radical mastectomy or axillary clearance, a winging scapula
can be produced, especially when the arm is lifted forward. Damage to the long thoracic
nerve has also been described during the plexus brachialis blockade from the intersca-
lene approach, when the needle was inserted through the middle scalene muscle.

The thoracodorsal nerve is a branch of the posterior trunk of the brachial plexus. It
runs along the thoracodorsal artery and innervates the latissimus dorsi muscle (the pos-
terior axilla wall). The nerve lies very deep and can be damaged during the breast recon-
struction using serratus anterior flaps.

The clavipectoral fascia lies on the anterior surface of pectoral minor nerve and on
the lateral border of the muscle converts to Gerdy ligament (the suspensory ligament of
axilla). It enables maintaining the concave shape of the axilla.

Sonoanatomy and block technique
PECS I block

The patient is positioned supine with the arm put on the side or abducted and exter-
nally rotated. Blanco described an approach when the probe is located at the level of the
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coracoid process. Perez has modified the probe placement to the lateral one-third of the
clavicle (M. F. Perez et al., 2013). The needle is inserted medial-to-lateral in the “in-plane”
position to minimize the possibility of the bone or vascular structure damage. The fol-
lowing structures must be identified: subcutaneous tissue, pectoral major muscle, pecto-
ral minor muscle, axillary artery, axillary vein and pleura (E. D. Bolin et al., 2015). Be-
tween both pectoral muscles there is the thoracoacromial artery and the lateral pectoral
nerve. 10-20 ml of 0.125-0.25 % bupivacaine or ropivacaine is injected. This block does
not affect the anterior branches of the intercostal nerves (Fig. 1).

PECS II block

The initial part is similar to a PEC 1 block (Abhijit S. Nair et al., 2015). Then the
probe is moved laterally and distally until the third rib (J. S. Kim et al., 2016) and the
lateral border of the pectoral minor muscle are identified. On the third rib, continuation
of the Gerdy ligament is visualized along with serratus anterior muscle, which lays be-
neath the ligament and covers the ribs (E. D. Bolin et al., 2015). The parietal pleura is
located at the depth of serratus muscle between the ribs. The needle is inserted “in-plane”,
medially to laterally and 20 ml of long lasting local anaesthetic is administrated. During
the withdrawal of the needle additional 10 ml of local anaesthetic can be injected into
the interfascial plane between two pectoral muscles. Thanks to this method, the long tho-
racic nerve, thoracodorsal nerve and intercostal nerves II-IV are blocked. In the PECS
IT block the LA spreads along the chest wall until the level of T8 (Fig. 2).

Serratus Plane Block

A serratus plane block provides an exact analgesia of the thoracic wall by blocking
the lateral branches of intercostal nerves (M. P. Sebastian 2014; H. Otake, 2015; J. S.
Kim et al., 2016,) . The blockade is performed in the supine position. We visualize the V

Fig. 1. PECS I block. The plane between pectoral muscles is visible. The tip of needle
is so deep into pectoral minor muscle and should be remove some milimetres. LA injec-
tion should be given exactly into plane between pectoral muscles. Arrow / — fascial plane
between pectoral muscles
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rib at the mid-axillary line, latissimus dorsi muscle (more superficially and laterally), teres
major muscle (above) and serratus anterior muscle. The needle should be inserted to a
depth of about 2 cm . The local anaesthetic is injected into the interfascial plane above
the serratus muscle or beneath this muscle. According to Blanco placing the LA above
the muscle provides a faster sensory blockade of the hemi thorax(R. Blanco et al., 2013).
The thoracodorsal artery can serve as a landmark to identify the localization. Superficial
placement of LA is one of the advantages of this technique(P. A.-de la Torre et al., 2015;
S. Tighe et al., 2013) (Fig. 3).

Practical Use

A PECS I block can be an effective method for postoperative analgesia for mas-
tectomies, breast augmentation, breast reconstruction, CRTD implantation (Fujiwara
et al., 2014), or vascular port implantation. PECS II indications are similar to a
PEC I's plus mastectomy with axillary clearance, sentinel node dissection and anteri-
or thoracotomy.

A serratus-plane block is useful as an additional analgesia in breast surgery, multiple
rib fractures (N. P. Kunhabdulla et al., 2014) (Fig. 4) and breast reconstructive surger-
ies involving the latissimus dorsi muscle (Abhijit S. Nair et al., 2015). It is also used as
anterolateral chest chronic pain treatment (Fujiwara S. et al., 2015) after radiotherapy
and minimal invasive cardiac surgeries (MIDCAB — minimal invasive direct coronary
artery by-pass) .

Initially, few cases of opioid reduction in these blocks were published. In 2015 G. M.
Bashandy (G. M. Bashandy et al., 2015) with colleagues published a PEC II prospective
randomized trial, in which 120 patients underwent a modified unilateral radical mastec-
tomy. They were divided into two groups — with and without the block. In patients with
a PECS II block the opioid consumption was reduced during the first 12 hours after sur-

Fig. 2. PECS II block. The end-point of the nedle is between pectoral minor muscle
and serratus anterior muscle. Arrow / — fascial plane between two muscles. Arrow 2 —
the shift of the needle
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Fig. 3. Sonoanatomy by Serratus Plane Block. The probe is placed in the middle
axillary line in the short axis. Arrows / — the plane between two muscles

gery, there was a 50 % reduction of fentanyl use during the operation, a shorter stay in a
post-anaesthesia care unit and a generally shorter stay in the hospital.

S. S. Wahba compared thoracic paravertebral block (PVB) versus a PECS II block in the
radical mastectomies (S. S. Wahba et al., 2013). The PECS II block required lower opioid
consumption during the first 24 hours after the surgery. After the PECS II block also pain
intensity was also lower during the first 12 hours compared to PVB. The PONV was compa-
rable between the two groups. The authors suggest that a PECS II block can be an alterna-
tive to a paravertebral block. It is a safe, effective chest wall block method with fewer con-
traindications connected with antithrombotic therapy compared to epidural thoracic analge-
sia and, unlike PVB, PECS II also provides a contralateral sympathetic chain block.

In 2016, Abrahams published a review of several truncal block methods (M. Abra-
hams et al, 2016). It was noted that current publications recommend thoracic cage blocks
with an “A” grade of recommendation and Ib-III level of evidence.

All of the cited studies described these blockades as an intra- and postoperative analge-
sia, which was accompanied by general anaesthesia (A. Amir et al., 2016). There are only
few examples of using them as the only one method of anesthesia (H. Murata et al., 2015) .

Complications

Few complications of the block have been described (A. J. Louw, 2014). The thoraco-acro-
mial artery should be localized to avoid a vascular LA administration. In the PECS II block
the needle must be visualized to avoid pleura puncture. The chest wall blockades are performed
with a large volume of local anaesthetic, so the maximal doses should be followed, taking to
account the age and a general condition of the patient to prevent any toxic reactions.

Summary

Chest wall blockades are an easy and effective method of pain management, charac-
terized by a low risk of side effects and complications. They require a several points of
needle placement and a frequent needle orientation to view the desired localization. In
these types of blocks, the local anaesthetic reaches nerves from the interfascial plane.
Thanks to the superficial site of these spaces, high frequency ultrasound probes can be
used, which provides a better image resolution. An increasing number of new compart-
ments of local anaesthetic placement have been introduced, which is a step toward pre-
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Fig. 4. Continuous Serratus Plane Block with Certa Catheter (Ferrosand TM, Den-
mark) by polytrauma. The block end-point of the needle is performed for the patient
with ribs multiple fractures (II-XI) . Additionally, the patient had spine injury with the
fractures of left transverse processis of vertebrae Th II-Th10 and multiple fractures of
pelvis bones . Thoracic paravertebral block or thoracic epidural analgesia were contrain-
dicated due to thoracic vertebrae fractures. Lumbar spine was intacted. Lumbar epidur-
al analgesia was performed for treatment of pelvic pain

senting a new generation of blockades based on ultrasound guidance. Upcoming, pro-
spective, randomized and controlled trials may show a clinical evidence of their efficacy
in breast and chest wall surgeries.

Chest wall blockade: PECS I, PECS II and serratus-plane block are performed using
ultrasonography in breast perations, multiple rib fractures and other chest wall proce-
dures. In this paper, block techniques and the anatomy and sonoanatomy of the breast
area are described. Moreover, the indications, complications and future perspectives of
the blocks are discussed.
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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
noBuHHa 0ytu 300-600 dpi B&W, naniBroHoBuX (poTorpadii Ta iH.) — 200-300 dpi
Gray Scale (256 rpanauiii ciporo). [lllupuna rpadiunux opurinamis — 5,5, 11,51 17,5 cm.

20. CTaTTi mMiAnamThCs HAYKOBOMY PELIEH3YBAHHIO, 32 PE3yJbTATAMHU SIKOI'O yXBa-
JIIOETHCS PILIEHHS PO JTOUUIBHICTL MyOmikamii podotu. BigxuseHi craTTti He moBepra-
IOTBCSI 1 IOBTOPHO HE PO3IIISIAI0THCS.
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3 METOO MiJABUINEHHS BiIMOBIIAIIBHOCTI PEIIEH3EHTA 32 PEKOMEHIOBAHY MPAIIIO T
CTATTEIO BKA3YIOThCS MOTO HAYKOBH CTYIIHb, BUCHE 3BaHHS, 1HIIIAIM Ta MIPI3BHUIIE, 3a
BUHSATKOM cTaTei, npencrasieHux wieHaMu HAH 1 BimoMunx akajgemiid YKpaiHu.

21. Pepaxkiiis 3anuinae 3a o000 MpaBo PeIaKIiiHOI MPaBKU CTATEH, SIKa HE CIIOTBO-
proe€ iX 3MicTy, a00 MMOBEPHEHHS CTATTI aBTOPY JJIS BUIIPABJICHHS BUSBJICHUX IE(PEKTIB.
CratTi, Bi/liC)IaHiI aBTOpaM Ha BUIIPABJICHHS, CIIiJT TOBEPHYTH 0 PEAAKIIii He Mi3HIIIe HiX
4yepes TPH JHI MICIs OJIepyKaHHS.

22. J1aTor0 HAJIXOKEHHS CTATTI J0 KYPHAITY BBAXKAETHCH JICHb OTPUMAHHS pellak-
IIIEF0 OCTATOYHOT'O BapiaHTa TEKCTY.

23. KopekTypu aBTOpaM He BUCUJIAIOTHCSA, IPOTE SKIIO 1Ie He opyInye rpadika Bu-
XOJTy )KYPHAITy, MOKIIMBE HA/TAHHS PEIIPUHTY, B SKOMY JIOMYCTUME BUITPABIICHHS JIUIIIE
MMOMUJIOK Habopy 1 pakTaxy.

24. CratrTi, 1110 HE BIMOBIIAIOTh LIUM MTPABUIIAM, HE PO3TIISIAI0ThCS.

25. CrarTi ais nyOmikanii Hanpasisitua 3a aapecoro: Lllepoakosy C. C., Byi. Co-
¢iiBebka, 9, kB. 3, M. Ojeca, 65082,

26. Konrtaktauii tenedon 0972534256.

27. E-mail: aicjournal@gmail.com

28. Caiit aicjournal.com.ua

Penakuiitna xoJseris

THE MANUAL OF ARTICLE STYLE FOR
“CLINICAL ANESTHESIOLOGY AND INTENSIVE CARE” JOURNAL

1. “Clinical Anesthesiology and Intensive Care” Journal publishes theoretical and re-
view articles, which cover important achievements of science, results of completed origi-
nal clinical and experimental researches, basic results of dissertations on medicine, and
also memorial materials.

2. Problem articles with total volume of up to 10 pages, reviews — up to 15 pages,
original and other types of articles — up to 10 pages, short reports — up to 2-3 pages
are submitted.

3. Articles which have been already published in other editions or were submitted for
publication to some editions at the same time, as well as the works which are a remake of
the articles published before and do not contain new scientific material or new scientific
comprehension of already known material are not submitted.

4. The following materials are published in the Journal:

1) Original research

2) Actual problems of anesthesiology and intensive care
3) Cases from practice

4) Experimental anesthesiology

5) Reviews

6) Materials of congresses

7) Problems of medical education, training and retraining
8) Anniversaries

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

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

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

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

a) UDC index;

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

¢) title of the article;

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

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

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;

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

i) statement of the basic material with complete substantiation of obtained scien-
tific results;

j) conclusions from the given research and perspectives of subsequent works in
this direction;

k) references;

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

9. The abstract in English (all abstracts) should shortly reproduce the structure of the
article, including introduction, purpose and task, methods, results, conclusions, key words.
Initials and the last name of author (authors) are given in transliteration, the title of the
article must be translated into English. The key words and other terms of the article should
correspond to generally used medical terms cited in dictionaries. One should not use slang
and abbreviations which are not in general use.

10. The International System of Units (SI) should be used in the articles.

11. Figures (no more than two) and signatures to them are made separately. On the
back side of every figure by a lead pencil one should indicate its number and title of the
articles, and if necessary to note a top and bottom.

12. The tables (no more than three) should be placed on separate pages, be numbered
and titled. The marginal notes should indicate the place of figures and tables. The infor-
mation given in tables and figures must not be duplicated.

13. The references must contain the list of works for the last 5 years and only
sometimes — more early publications. In the original works they quote no more than
15 sources, in the reviews — about 30. Every work in the literature list should be
referred in the manuscript. The literature in the list is ordered according to reference
to it in the text of the article, which is given in the square brackets, or after the al-
phabet. If the works of one and the same author are presented, they take place after
the chronological order. The references shouldn’t contain works, which have not been
published yet.
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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-
ter the schemes given below.

For articles:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129):
49-53.

The last names of authors and title of the Journal are given by the Roman alphabet
in transliteration, title of the article — in translation into English.

For materials of conferences:

Riabinina A.A., Berezina E.V., Usol’tseva, N.V. Surface Tension and Lyotropic Me-
somorphism in Systems Consisting of Nonionogenic Surfactant and Water, Liotropnye
zhidkie kristally and nanomaterialy: sbornik statei VII Mezhdunarodnoi nauchnoi konfer-
entsii (Lyotropic Liquid Crystals and Nanomaterials: Proceedings of the Seventh Inter-
national Conference), Ivanovo: Ivanovskii Gos. Univ., 2009, 73-75.

The last names of authors are given in transliteration, title of the work — in trans-
lation into English. The main thing in descriptions of conferences is the name of con-
ference in the language of original (is given in transliteration if there is not its English
name), indicated by italic. Translation of the name into English is given in brackets.
Imprint (place of holding a conference, place of publication, year, pages) — in En-
glish.

For monographs and other books:

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

The last names of authors are given in transliteration, title of the book — in italic in
transliteration with translation into English in the square brackets. Place of publication,
year of publication, total number of pages — English, name of publishing house — in
transliteration.

Please, note: in the references in the Roman alphabet it is necessary to indicate all the
authors of the literary source, which you refer to (DSTU GOST of 7.1:2006 does not
provide it). Also one should not use the signs of division: // and —, which are provided
by DSTU GOST of 7.1:2006. The name of the source (Journal, conference, book) is al-
ways indicated by italic.

The observance of these rules will provide the true representation of quoted sources
in the majority of abstract scientometrical databases.

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
name, name and patronymic (in a full form), place of work and occupation, address for
correspondence, telephones and faxes numbers, e-mail address are added to the article
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-
ed by materials of computer type-setting and graphic on a diskette (CD, DVD).

The text can be done in the following formats: Word for Windows, RTF (Reach Text
Format). Graphic material should be submitted in separate files of the XLS, TIFF, WMF
or CDR formats. Resolution of stroke originals (the graphics, schemes) of the TIFF for-
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mats must be 300-600 dpi B&W, semitone (pictures, etc.) — 200-300 dpi Gray Scale
(256 gradations of gray). Width of graphic originals — 5.5, 11.5 and 17.5 cm.

18. Articles are subjected to scientific reviewing, as a result of which the decision about
the work is taken whether to publish it or not. The rejected articles are not returned and
are not resubmitted.

19. The Journal reserves the right for editorial correcting, which does not distort its
contents, or returns an article to the author for correction of revealed errors. The articles
sent to the authors for correction, should be sent back no later than in three days after
being received by authors.

20. The date of article’s coming to the Journal is the day when editorial office receives
the final variant of the text.

In order to increase responsibility of a reviewer for the recommended work, under
the article one writes his scientific degree, scientific rank, initials and last name, excluding
the articles, presented by members of NAS and governmental academies of Ukraine.

21. Proof-reading are not sent to the authors, however if it does not disturb the term
of Journal release, a preprint version can be provided, in which only type-setting and
factual mistakes can be corrected.

22. The articles that do not conform to these rules, are not submitted.

23. The articles for the publication are sent to the address: Shcherbakov S. S.
Sofievskaya street 9, 3, Odessa, 65082.

24. Contact number: 0972534256

25. E-mail: aicjournal@gmail.com

26. Website aicjournal.com.ua
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