2. BuxopuctaHHS TpaHEKCaMOBOI KUCIOTH J103BOJISIE 3HU3UTH TepionepaliiHy
KpoBOBTpaty Ha 38,65 % y XBOpHX, SKi IEPEHECIH TricTepekTomito. TpaHekcamoBa
KHUCIIOTA € ePEeKTUBHUM IPENnapaToM JijIsi OOMEKEHHS TepionepaliiiHoi KpOBOBTPATH
MIPU BUKOHAHHI TiCTEPEKTOMIH.

3. TpaHekcamMoBa KUCIOTA MPUTHIUYE (IOPUHONITHYHY AKTUBHICTH (YIOBUIBHIOE
HIBUJIKICTP JII3UCY TPOMOY), alle HisIK He BIUIMBAE HA KOATYJSLIHHY JIAHKY TeMOCTasy.
3 11iel mpUUYUHU TPOMOOYTBOPEHHS B I'TMOOKMX BEHAaX HMXKHIX KIHI[IBOK HisSIK HE
MOB’sI3aHE 3 BUKOPHUCTAHHSIM TPAHEKCAMOBOI KUCIOTH. 3aCTOCYBAHHSI TPaHEKCAMOBOIL
KHCJIOTH € Oe3MeYHUM METOJJ0M OOMEXEHHS TepionepaliiHol KpOBOBTPATH.
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TOPAKAJIBHASA SITUAYPAJIIBHASAA AHECTE3UA/AHAJIT'E3US ITPE-
AYHNPEXIAET INIOBBIIHIEHUE YPOBHSA BNP ITOCJIE ABJIOMUWHAIJIb-
HbIX XUPYPITMYECKUX BMEIIATEJIBCTB

N3yuanuce GakTophl, BIMSIONINE HA BHICBOOOKACHUE HATPHILYPETHUUECKOTO
nentuaa tuna B (BNP) B nepuonepannonHom nepuose npu NpoBeIeHNH OTKPBI-
THIX a0JOMUHAJIBHBIX XUPYPIUUECKUX BMEIIATENbCTB y MAIMEHTOB C MOBBIIICH-
HBIM PHUCKOM KapAWaJIbHBIX OCIOXHEHMH. [TaruenTsl, y KOTOphIX HabII01a7I0Ch
MOBBIIIEHNE YPOBHS JAHHOTO MENTHAA BO BpeMs ONEepalliM, OTINYAINCh OONbIIN-
MHU (CPEIHHMHU 32 BpEeMs ONepalii) MoKa3aTelsIMU YacTOThI CEpJAEUHBIX COKpa-
LIEHWH, HAJTU4IUeM 3MHU3040B Taxukapauu csbiae 90 ynapoB B MUHYTY U Ooiee
BBICOKHM yYPOBHEM INIMKEMHUH B KOHIIE onepaiu. B panHeMm mnocieonepanunoHHOM

20 Kuiniuna anecre3ioJiorist Ta inTeHcuBHa Tepamis, Ne 1 (3), 2014 p.



MEPHO/Ie C MOBBIIIEHUEM YPOBHSI TOPMOHA OBLIN CBSI3aHBI OOJIee BBICOKHE 3HAUE-
HUA CPCOAHETO APTEPUATIBHOT'O JABJICHUA U UHTCHCUBHOCTHU 00JIeBOTO CUHAPOMA KakK
B MOKOE, TaK U Mpu Kanuie. Mcrnoap30BaHNEe TOPAKATBHON 3MUAYypaIbHON aHec-
TE3UU C MOCIEAYIOLIEH MPOMJIEHHON aHAJIre3ueil MO3BOIUIO MPEAOTBPATUTD I1O-
BoinieHre ypoBHs: BNP kak Bo BpeMs omepanuu, Tak U B paHHEM IIOCIeoIepar-
OHHOM NIEpUOJIE.

KuroueBsle c10Ba: KapauaabHBINH PUCK, HATPUHYpPETUUYECKUH menTua tuna B,
TOpaKajabHas AMUAYpaATbHAS aHECTE3Us U AHAJITE3US.

UDC 612.887:617.55:616.1

O. A. Shaida, Yu. Yu. Kobelyatskyy

THORACIC EPIDURAL ANESTHESIA/ANALGESIA PREVENTS BNP
LEVEL INCREASING AFTER MAJOR ABDOMINAL SURGERY

Background. B-type natriuretic peptide (BNP) was shown to be a marker of
myocardial ischemia and elevated BNP and NT-proBNP levels identify patients
undergoing major noncardiac surgery at high risk of cardiac complications. With
this study, we aimed to determine the factors associated with increase in BNP
level during surgery.

Methods. Thirty two consecutive patients, American Society of Anesthe-
siologists status II or III, scored as 2 or 3 on the Revised Cardiac Risk Index,
scheduled to undergo major abdominal surgery were included in the study.
Hemodynamic responses and pain scores were recorded throughout the procedure
and on the first postoperative day. Blood samples were drawn before the
procedure, 1 hr after incision, at the end of surgery and in the morning of the
first postoperative day and analysed for BNP, troponin I, glucose, fibrinogen and
C-reactive protein level.

Results. Comparing the patients with increase in BNP level at the end of the
surgery and those without significant differences were found in type of anesthesia
(general anesthesia, 100% vs. 41.6%; combined (epidural + general) anesthesia,
0% vs. 58.3%; p=0,004), in mean heart rate (HR) during surgery (86.97 [79.71-
90.18] vs. 65.35 [60.28-71.18]; p=0.002), in the percentage of time during surgery
HR remained at more than 90 beats/min (34.7% [20.4-47.9] vs. 0% [0-0];
p=0.0001), in glucose level 1 hr after incision (6.4 [5.7-7.6] vs. 4.5 [4.0-5.4];
p=0.005). Significant differences between patients with increase in BNP level in
the morning of the first postoperative day and those without were found in type
of analgesia (intravenous patient-controlled analgesia with morphine, 100% vs.
33.3%; epidural analgesia, 0% vs. 66.6%; p<0.001), in mean postoperative MAP
(118.33[112.72-119.33] vs. 93,33 [88,38-110.0]; p<0.001), mean postoperative pain
scores at rest (33.5[29.0-38.0] vs. 16.66 [14.0-24.0]; p<0.001) and during coughing
(57.87 [50.75-65.0] vs. 29.33 [26.33-43.00]; p<0.001).

Conclusions. Increase in BNP level during abdominal surgery was associated
with tachycardia and hyperglycaemia. In the postoperative period hypertension
and high pain scores predicted BNP level elevation. Thoracic epidural anaesthesia
and analgesia abolish increase in BNP level during abdominal surgical procedures
and on the first postoperative day.

Key words: cardiac risk, B-type natriuretic peptide, thoracic epidural anaesthe-
sia and analgesia.

B-type natriuretic peptide (BNP) is released from ventricular cardiac myocytes in
response to increased ventricular wall stress and ischemia [1-3]. BNP measurement is
an established diagnostic and prognostic tool for heart failure, stable coronary artery
disease and acute coronary syndrome [4-9]. Elevations in preoperative BNP and NT-
proBNP identify patients at high risk of cardiac complications after both cardiac and
major noncardiac surgery [10-16]. The elevated peak postoperative BNP has recently
emerged as being a predictor of hospital length of stay as well as worse longterm
function 6 months to 2 yr after surgery [17; 18]. In addition, median perioperative NT-
proBNP increase has been shown to be greater in patients sustaining cardiovascular
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events as compared with those event free [19]. Postoperative BNP reflects not only the
preoperative condition of the heart but also the dynamic consequences of surgery and
anesthesia; therefore its increase indicates an impaired cardiac performance induced by
intraoperative and early postoperative myocardial stress. However, the association
between perioperative management and postoperative BNP release remains uncertain.

Thoracic epidural analgesia (TEA) has many potential benefits with regard to
myocardial protection. Several meta-analyses have demonstrated that TEA continued
for 24 hrs after surgery reduced the incidence of postoperative myocardial infarction
[20; 21]. It is recommended to consider performing TEA in high-risk surgery for patients
with cardiac disease [22].

The objective of the current study conducted in adult patients undergoing elective major
abdominal surgery was to determine the factors associated with increase in BNP level during
surgery. The hypothesis tested was that anesthesia techniques influence hemodynamic profile
and have different abilities to attenuate stress and inflammatory response, differ in capacity
to myocardial stress amelioration according to BNP plasma level.

Materials and Methods

Study Population

The Local Ethics Committee of a hospital center approved this study and written
informed consent was obtained from all patients. Preliminary results of the study are
described in this manuscript. Thirty two patients scheduled for elective major abdominal
surgery were enrolled prospectively into the study from September 2011 to April 2012
at the Mechnikov Dnepropetrovsk Regional Hospital (Ukraine).

Patients were included if they were scored as 2 or 3 on Revised cardiac risk index,
had sinus rhythm, had a left ventricular ejection fraction of at least 40% and were
scheduled to undergo open abdominal surgery. All patients were ASA physical status
IT or III. Patients with unstable coronary syndromes (acute or recent myocardial
infarction, unstable or severe angina pectoris), decompensated heart failure and severe
renal dysfunction (requiring hemodialysis or having preoperative serum creatinine
> 3 mg/dl) were excluded. Patients who had contraindications to epidural anesthesia
were also excluded from analysis.

Perioperative Management

Patients were randomly allocated (by opening of an envelope) to receive either
combined anesthesia with continuous thoracic epidural analgesia (n=14; CA group) or
general anesthesia followed by intravenous patient-controlled analgesia (n=18; GA
group). The study was conducted in an open manner because the performance of a
sham epidural insertion was considered unethical due to the risk of epidural hematoma
formation.

Before surgery, patients underwent a routine clinical evaluation including detailed
medical history, physical evaluation, routine laboratory tests, 12-lead electrocardio-
graphy and chest radiography. Preoperative cardiac medications were continued until
the day of surgery.

All patients were premedicated with intramuscular diazepam 10 mg and atropine
0.01 ml kg-! 40 min before surgery. In the operating room, routine monitoring including
five-lead electrocardiogram with continuous ST-segment monitoring (leads II and V5),
heart rate (HR), respiratory rate, noninvasive arterial pressure (systolic, diastolic and
mean), pulse oximetry and end-tidal CO, was established Bispectral Index (BIS) was
measured to monitor the depth of anesthesia (Aspect Medical Systems, Norwood,
Massachusetts, USA). All patients received a preoperative loading dose of 7 ml/kg-! of
crystalloid over 15 min, continued at a baseline rate of 7 ml/kg! h-!. In the CA group,
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an epidural catheter was inserted then between the T, and T, using a median approach
and loss-of-resistance technique. Five minutes after administration of a 3 ml test dose
of 0.75% ropivacaine a 3-5 ml main dose was administered, followed by continuous
perfusion of 0.2% ropivacaine at a rate of 5-7 ml/h, which was continued up to 48 hrs
after surgery. Anesthesia was then induced in all patients with thiopental (3—5 mg/kg),
fentanyl (3 pg/kg), and pipecuroniun (0.06 mg/kg). Anesthesia was maintained with
thiopental infusion and additional bolus injections of pipecuroniun. Intraoperative
analgesia in both groups was achieved with additional bolus injections of fentanyl
(0.1 mg) at the discretion of the attending anesthesiologist.

Both groups were managed to keep BIS between 40 and 60 and the mean arterial
pressure (MAP) within 30% of baseline values. If the BIS was above the predefined
range, thiopental infusion was increased, and if the BIS was below the predefined range,
thiopental infusion was decreased. If the MAP was more than 30% from baseline value
or tachycardia occurred while the BIS was in the predefined range, additional fentanyl
bolus (0.1 mg) was administered. If hypertension persisted, nitroglycerine infusion was
started. If the MAP decreased by more than 30% from the baseline value or was below
60 mm Hg, the crystalloid fluid infusion was accelerated. If hypotension persisted for
more than 10 min, colloid was administered. If despite the volume loading the MAP
remained persistently below 70% of baseline or less than 60 mm Hg, a continuous
infusion of phenylephrine was started. Bradycardia, defined as HR less than 50 beats
min-!, was treated with atropine. Throughout the procedure noninvasive arterial pressure
and HR were measured every 5 min and mean values and the percentages of time HR
remained at more than 90 beats/min-! and less than 60 beats/min-! were calculated. Also
the percentages of time while MAP were more or less than 20% from baseline value were
calculated.

After surgery, all patients were transferred to the ICU and stayed for at least 24 h.
All patients had access to i.v. morphine via a patient-controlled analgesia (PCA) device
(Injectomat CP PACOM; Fresenius, Bad Homburg, Germany) with 0.5 mg bolus doses,
6 min lockout time, a maximal dose of 20 mg in a 4-hour period and without continuous
background infusion. Ketoprofen, 100 mg every 8 hrs, was administered as a
supplemental analgesic in both groups. Post-operative pain was assessed at rest and
on coughing using a visual analogue scale (VAS) (0 mm=no pain; 100 mm=the worst
pain imaginable) every 2 hrs if the patient was awake. The arterial pressure and heart
rate were recorded every hour after the operation.

Blood samples

For BNP measurement venous blood samples were taken after 20 minutes of supine
rest into a chilled syringe. Samples in chilled EDTA vacutainers, containing aprotinin
(500 TU/ml), were placed on ice and centrifuged within 20 min at 4°C, and the plasma
was stored at -70°C until analysis. For cardiac troponin I and C-reactive protein
measurement venous blood samples were collected and centrifuged within 15 min. Serum
was frozen and stored at -20°C.

BNP (Peninsula Laboratories, San Carlos, CA, USA) was determined before the
procedure, at the end of surgery and in the morning of the first postoperative day. C-
reactive protein (Roche Diagnostics GmbH, Mannheim, Germany) was determined
before procedure and on the first postoperative day. Troponin I (Diagnostic automation,
Calabasas, CA, USA) was measured before surgery, 4-6 hrs after the end of surgery
and in the morning of the first postoperative day. The measurement fibrinogen level
was performed for the same time points, and glucose was measured for all above listed
time points and also 1 hr after incision.
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Statistical Analysis

All the data were tested for normal distribution by Shapiro-Wilk test. The data are
shown as mean £SD, medians and interquartile range [25-75th percentile], or absolute
frequencies as appropriate. The Wilcoxon signed-rank test was used to compare
differences in BNP and troponin I concentrations between the different study time points.
Univariate comparisons between patients with and without BNP increase as well as
between group comparisons were performed using the Fisher exact test, Mann—Whitney
U test, or unpaired Student ¢ test as appropriate. The level of significance was set at a
two-tailed P value less than 0.05. The analyses were performed using STATISTICA
6.1 software (StatSoft, Tulsa, OK, USA).

Results

The patients in both groups were similar with respect to the biometric data,
comorbidities, preoperative medication and the type of surgery (Table 1).

The perioperative data are listed in Table 2. Both groups were comparable with
respect to duration of surgery, thiopental consumption, blood loss and urine output.
Patients in the CA group required smaller doses of fentanyl during surgery. There were
more incidences of nitroglycerine use in GA group. The infusion rate was lower, however
not significantly (p=0.06), in GA group during the procedure and differed between
groups in the postoperative period.

None of the patients experienced any adverse cardiac events as assessed by routine
clinical examination. No patient had detectable levels of troponin I at any time point.

Baseline BNP concentrations were similar in both groups (CA group 237 [175-
533] pg/mL; GA group 249 [165-327] pg/mL). There was no significant difference in
plasma BNP concentrations between groups and in comparison whit baseline at any
time point.

Table 1
Baseline Patient Characteristics
CA | GA CA | GA
Parameter group, |group, Parameter group, [ group,
n=14 | n=18 n=14 | n=18
Age, yr 66x6 | 677 | Preoperative medications (n)
Sex, male/female 8/6 8/10 | ACE inhibitors 2 3
Body mass index, kg/m? | 23+£3 | 26+3 | B-Blockers 1 2
Comorbidities (n) Nitrates 0 0
Angina pectoris 5 7 Statins 0 1
Chronic heart failure Diuretics 0 0
NYHA I 1 1 Calcium blockers 0 0
NYHA 11 8 13 Type of surgery (n)
NYHA II1 1 1 Gastrectomy/distal 3 3
NYHA IV 0 0 gastrectomy
Diabetes mellitus 4 5 Gastric bypass surgery 2 1
Previous stroke/TTA 4 5 Biliary bypass surgery 6 10
Hypertension 9 14 | Hemicolectomy 3 4

Values are expressed as mean =SD or number of patients (7).
CA group — combined anesthesia group, GA group — general anesthesia group,
ACE inhibitors — angiotensin-converting enzyme inhibitors.
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Perioperative Data

Table 2

Parameter

CA group, n=14

GA group, n=18

Duration of surgery, min
Consumption of anesthetics, mg
Thiopental
Fentanyl
Intraoperatively administered medication (n)
Phenylephrine
Atropine
Nitroglycerine
Intraoperative blood loss, ml
Urine output, ml
Intraoperative
First postoperative day
Volume infusion, ml
Intraoperative

158£80

1300 [1100-1500]
0.4 [0.4-0.5]*

1
1
0*
225 [175-300]

175 [150-200]
1000 [650-1275]

2630867
2190£548*

152+71

1430 [950-2200]
1.1 [0.9-1.4]

0
0
7
200 [175-225]

175 [125-200]
900 [700-1075]

2098646
16114296

First postoperative day

Data are mean * standard deviation, number of patients (n), or median (interquar-
tile range).

CA group — combined anesthesia group, GA group — general anesthesia group.

* P<0.01, compared with other group.

Increase in BNP level at the end of the surgery was defined as elevation of BNP
serum concentration by more than 10% from the pre-operative baseline level. We
compared patients with increase in BNP level (n=8) and those without (n=24) (Table 3).
There were significant differences in type of anesthesia, in mean HR during surgery, in
the percentage of time during surgery HR remained at more than 90 beats/min and in
glucose level 1 hr after incision. The patients in both groups were comparable with respect
to duration of surgery, volume of intraoperative infusion, preoperative BNP level, mean
MAP and episodes of hypertension.

Also the patients with increase in BNP level in the morning of the first postoperative
day (n=11) and those without (n=21) were compared. Significant differences were found
in type of analgesia, in mean postoperative MAP, mean postoperative pain scores at
rest and on coughing. The patients in both groups were similar with respect to infusion
volume, preoperative BNP level, mean HR, glucose, fibrinogen and C-reactive protein
level.

Discussion

TEA has been shown to reduce cardiac sympathetic drive that subsequently leads
to reduction in myocardial contractility and heart rate, as well as change in cardiac
loading conditions. Also TEA attenuates neurohormonal stress response and provides
better postoperative pain relief compared with parenteral (including PCA) opioid
administration.

Suttner et al. [23] demonstrated that BNP elevations after major abdominal surgery
were attenuated by continuous intraoperative and postoperative thoracic epidural
analgesia. Our results are in accordance with these findings; however, there are some
differences in the obtained results. In the current study we did not observe BNP increase
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Characteristics of Patients Separated by Occurrence of Increase

in BNP Level in Comparison with Baseline

Table 3

Parameter Patients Patients  [p yajue
with without
Increase in BNP level in the end of the surgery
Type of anesthesia (n)
general anesthesia 8 10 0.004
combined anesthesia 0 14
Duration of surgery, min 135 160 0.356
[95-162] [112-172]
Intraoperative volume infusion, ml 2000 2500 0.160
[1500-2500] | [1600-3200]
Preoperative BNP level, pg/ml 170 258 0.124
[147-301] [194-438]
Intraoperative hemodynamic responses
Mean HR, beats/min 87 [80-90] | 65 [60-71] [ 0.002
HR < 60 beats/min, %* 0 [0-5] 1 [0-29] | 0.379
HR > 90 beats/min, %* 35 [20-48] 0 [0-0] 0.0001
Mean MAP, mm Hg 93 [88-109] | 91 [80-100] | 0.593
MAP > 120% of baseline value, %* 7 [5-14] 3 [0-12] 0.219
MAP < 80% of baseline value, %* 3 [0-8.5] 21 [5-45] | 0.029
Glucose level, mmol/l
1 hr after incision 6.4 4.5 0.005
[5.7-7.6] [4.0-5.4]
end of surgery 5.5 4.8 0.363
[4.9-6.4] [4.2-6.1]
Increase in BNP level in the morning of PODI
Type of analgesia (n)
i.v. PCA with morphine 11 7 0.001
epidural analgesia 0 14
Volume infusion on POD1, ml 1600 1900 0.096
[1300-2000] | [1800-2100]
Preoperative BNP level, pg/ml 182 289 0.051
[165-258] [214-599]
HR, beats/min** 74 [66.5-78] | 71 [66-79] | 0.896
MAP, mm Hg** 118[113-120] [ 93 [88-110] | 0.001
Postoperative pain scores
at rest** 33.5 [29-38] | 16,6 [14-24] [<0.001
on coughing** 58 [51-65] | 29 [26-43] [<0.001
Glucose level, mmol/l
4-6 hrs after the end of surgery 5.2 [4.8-8.2] | 5[3.5-6.8] | 0.311
morning of POD1 5.7 [5.2-6.1]1 | 6 [4.9-6.5] | 0.860
CRP PODI1, mg/l 80 [77.8-91] | 127 [81-160]| 0.061
Fibrinogen PODI, g/l 4.4 [4-5.8] |5.6 [3.6-6.5]| 0.718

Data are number of patients (n) or median [interquartile range].

BNP — B-type natriuretic peptide, HR — heart rate, MAP — mean arterial pressure,
PODI1 — first postoperative day, i.v. PCA — intravenous patient-controlled analgesia.

* — Percent of total anesthesia time, ** — mean values on first postoperative day.
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in CA group at the end of surgery as it was reported by Suttner et al. A likely
explanation is that perioperative management was quite different especially concerning
volume infusion.

Preoperative BNP levels were much higher than those previously reported by Suttner
et al. This fact can be explained by inadequate chronic cardiac medication.

Another finding of our study is that increase in BNP level during abdominal surgery
associated with tachycardia and hyperglycaemia, although this finding can be
secondary to the difference in type of anesthesia. Glucose blood level reflects
neurohormonal stress response to surgery. Catecholamine surge results in an increased
heart rate, which is the major determinant of myocardial oxygen demand. Our results
are in accordance with findings reported by Beattie et al. [24] in their meta-analysis,
where a decreased incidence of postoperative MI associated with a larger effect of -
blockers on HR was demonstrated. Cardioprotection was shown only for trails where
the maximal HR was less than 100 beats per minute. These findings of the current study
lay stress on importance of tight heart rate control for adverse cardiac events preven-
tion.

Postoperative pain scores and MAP were found to be higher in patients with increase
in BNP level. Inadequate pain relief after surgery deteriorates the balance between
myocardial oxygen supply and demand due to proinflammatory cytokines release,
hypercoagulability and neurohormonal response and may lead to perioperative cardiac
complications.

Some remarks must be included to indicate the limitations of the current study. BNP
was not analyzed after the first postoperative day, although a greater number of
adverse cardiac events take place after this period. Also, the patients included in the
study received inadequate chronic cardiac medication. Therefore, a certain caution
should be taken in extrapolating these results to other patient populations. Finally, only
the univariate analysis was used to identify variables associated with BNP increase.
Multivariate approaches are required to assess the independent value of each variable
for predicting increase in BNP level. Better understanding of the factors influencing BNP
release from ventricular cardiac myocytes in the perioperative period may help interpret
predictive value of BNP measurement in surgical setting and develop cardioprotection.

In conclusion, thoracic epidural anaesthesia and analgesia abolish increase in BNP
level during abdominal surgical procedures and on the first postoperative day.
Perioperative BNP increase associated with tachycardia, hyperglycaemia, hypertension
and inadequate pain relief.
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kas, JI. JI. laitmam

OCTPOE MOCJIEOINEPALIMOHHOE IMOBPEXKJIEHUE ITOYEK

Lleab — ycTaHOBUTB (PAKTOPHI PUCKA PA3BUTHUSI OCTPOTO IMOCIEONEPAIIMOHHOTO
MMOBPEKACHUSA ITOYCK.

Marepuaibsl 1 MeToAbl. BBIMOIHEHO peTpocnekTUBHOE, 0OCepBAlMOHHOE, KO-
FOPTHOE HCCIEAOBAHUE OCTPOTrO MOCIEONEPAIMOHHOTO MOBPEXKAECHUS TTOUYEK
(OIIIIIT) ¢ nenpio ompeAeneHuss YacTOThl PA3BUTUS U TSXKECTU MOBPEKICHUS Y
GOJIBHBIX MOCIIE OTIEPALIUH PE3EKINHN A0 JOMUHATIBHOTO OTAEa a0pThl (n=165); rpbI-
JKeCeueHUsl, TpblkenaacTuku (n=74), neputonurta (n=68), maHKpeoHeKpo3a
(n=107). Octpoe mocneonepalMOHHOE MMOBPEXkICHNE TOUYEK AMATHOCTUPOBAIN HA
ocHoBanuu mxkaiael RIFLE.

PesyabTatel u ux o6cy:kaenne. 13 414 nanmeHToB B 1OONEPAITMOHHOM TEPUO/IE
puck “R” pa3BuTHs MOYEYHOr0 MOBPEXKICHUs ompenensuics y 18,5 % OonbHbIX, a
B IMOCJICONIEPALIMOHHOM Tiepuojie okazanock, uro OIIIIIT B craguu “I” (moBpex-
JIeHUe) HaOTI0AaI0Ch MTOYTH B 2 pasa vaille, 4eM npeanoiaraini. Kpome Toro, moutn
y 50 % GonbHbIX B cTaauu “1” ¢popMupoBazach 6osee Tsokenas creneup “F”.

VYcraHnoBneHa cBsi3b 00beMa KPOBOIIOTEPU U YPOBHSI MOUYEBUHBI U KpeaTHHU-
Ha I1J1a3MBbl, aHJ’IOTpaHC(bySI/II/I U YPOBHSA MOYEBUHBI, KPCATUHUHA IJIA3MBbI, a TaK-
K€ MEXKAY BHYTPUCOCYAUCTBIM I'€MOJU30M U YPOBHEM MOYEBUHBI 1 KPEATUHHHA,
o00BeMOM TEMOJWIIOLIWHN U YPOBHEM MOYEBUHBI U KPCATUHUHA ITJIa3MbI KPOBHU.

HOJ’IyLICHHI)Ie JJAHHBIC CTAJIM OCHOBAHUEM JI1 UBMECHCHUSA TAKTUKH BHYTPUOIIC-
PAaLMOHHONM UHTEHCUBHOM TEPAIIMU U CPOKOB IIPOBEACHUS 3aMECTUTEIILHON II0YeU-
HO¥1 Tepanuu. BaxHelmmM pakTopom Kak pa3Butus, Tak u ucxona OTIIIIIT sBis-
I0TCS OCOOEHHOCTH ONEPATUBHOI'O BMEMIATENBCTBA U €I0 OCIO0KHEHUH.

BriBoanl. Onpenenen puck pazsutus OINIIII 1o onepaiuy Ha OCHOBAHUH IITKA-
et RIFLE, SAPS, ASA. YcTaHOBIIEHBI «OIEepalnoHHbIe» (PAKTOPBI PUCKA pa3-
BUTHSI OCTPOTO MOCIEONEPAIIMOHHOTO MOBPEXAeHUs ToueK. [ ucxona octrporo
MOCJICOTIEPALIMIOHHOTO ITOYEYHOTO MOBPEKICHHS BAXKHBIM (haKTOPOM SIBIISICTCS pas3-
BUTHUEC MTOCJICOTICPALTMOHHBIX OCIIO)KHEHUM.

KuroueBble citoBa: oCTpoe MOBPEkKACHUE MOYEK, KPOBOMOTEPSI, 3aMECTUTEIb-
Had rMmoYeyHasd Tepanus.

Clinical Anesthesiology & Intensive Care, N 1 (3), 2014 29





