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Using epidural anesthesia with preserved spontaneous
breathing in oncological patients during long-term
gynecological laparoscopic interventions

Abstract. Background. To maintain spontaneous breathing with comfortable anesthesia using epidural
anesthesia for many hours of surgery, it is necessary to study more thoroughly the possibility of conducting it
with advanced therapy of possible complications and a comfortable state for patients. Objective: studying and
Justification of the expediency of using epidural anesthesia with sedation on spontaneous breathing in cancer
patients during prolonged gynecological laparoscopic interventions to provide anesthesia with advanced the-
rapy of possible complications and obtain a more comfortable condition of patients. Materials and methods.
A study was carried out among 64 patients aged 62.6 * 2.1 years with ovarian, uterine and cervical cancer
with gynecological laparoscopic interventions, ASA I and I, who were stratified depending on anesthesia:
group A (control; n = 25) — combined general anesthesia with epidural analgesia according to standard
protocols, and group B (n = 39) — epidural anesthesia on spontaneous breathing with sedation. Plasma
concentrations of interleukin-6 and -8 cytokines were measured before and 4 and 24 hours after the opera-
tion. Health-related quality of life was evaluated with the help of the standard Short Health Status Assess-
ment Questionnaire (SF-36), using the Evidence methodology. Results. The results show that in the group
with anesthesia according to our method, there is an improvement both in the quality of life and the indices
of cellular immunity. The absence of significant complications during this type of anesthesia is important.
Conclusions. Thus, epidural anesthesia with the addition of propofol or thiopental infusion on spontaneous
breathing provides minimal invasiveness in long-term interventions. It is more comfortable for patients and
both psychoemotional and economically justified, which indicates its priority use.
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Infroduction the use of existing anesthetics with the greatest manage-

Since the mid-1950s, laparoscopy is applied during
gynecological operations. This allowed reducing overall
medical expenses, gave the possibility of rapid recovery
with obtaining advantages in the field of psychosocial
rehabilitation of patients and in the economic sense. It
should be noted that for many patients the decisive factor
is the cosmetic effect with minimal trauma to the skin,
because, of course, a woman always remains a woman.
Therefore, patients always want to be laparoscopically
intervened, not laparotomic. Also, with laparoscopy,
the number of pulmonary complications and bleeding
decreased. Modern realities require laparoscopy, which
includes more complex surgical procedures that led to

ability and minimal side effects. The creation of pneu-
moperitoneum is an integral part of any laparoscopic
procedure. The technique consists in insufflation of
carbon dioxide for proper visualization of the abdominal
cavity organs and for carrying out manipulation during
interventions with great convenience. Of the negative
moments, Trendelenburg position is added. The main
effects are associated with an increase in intra-abdo-
minal pressure, which leads to some negative effects.
In the cardiovascular system, with a decrease in intra-
abdominal pressure less than 15 mm Hg, venous return
increases, which enables to increase cardiac output and
blood pressure [1, 2]. According to the literature data,
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bradyarrhythmias leading to atrioventricular blockades
are noted when the abdominal wall is stimulated by the
introduction of carbon dioxide through the stimulation
of vagal reflexes. Respiratory changes include a reduc-
tion in lung volume, the presence of basal atelectasis, in-
creased intrapulmonary shunting, increased peak pres-
sure and a reduced diaphragm excursion, there may also
be a risk of endobronchial migration of the endotracheal
tube [3].

Traditionally, general anesthesia with controlled
ventilation was considered the only technique as a result
of the effects of pneumoperitoneum, and various myths
and facts prevented the use of regional anesthesia. The
use of epidural anesthesia for laparoscopy has not gained
popularity until recently due to the risk of aspiration and
respiratory depression, which makes it less favorable for
the patient in consciousness [4]. But in fact, the risk of
aspiration on spontaneous breathing is less than with
general anesthesia [5]. Recently, regional anesthesia
has been considered as equally favorable in laparoscopic
operations [6, 7].

Of course, if surgery is performed under epidural ane-
sthesia, after 1.5 hours most anesthesiologists perform
tracheal intubation with the transition to artificial ven-
tilation, which is associated, according to the literature,
with the patient’s regurgitation. It was very interesting to
study the possibility of preserving spontaneous breathing
during laparoscopic interventions for up to five hours or
more. Since in this case we are able to obtain such posi-
tive effects as the earlier restoration of cognitive func-
tions, then in the future it allows for an earlier discharge
of patients with the achievement of economic benefits by
reducing the burden on medical personnel, the absence
of the need for transfer of patients to the intensive care
unit and significant reduction of the patient’s stay in the
hospital.

Stress reactions to surgical trauma include activation
of the hypothalamic-pituitary-adrenal system and the
release of inflammatory cytokines, in particular interleu-
kin-6 (IL-6) and IL-8 [8]. The concentration of inflam-
matory cytokines IL-6 and IL-8, which are powerful ac-
tivators of neutrophils, increases within 30—60 minutes
after the beginning of surgery, reaches a maximum in
4 hours and remains elevated for 48—72 hours after the
operation. The values of cytokines reflect the degree of
tissue trauma, so their secretion is lowest in less invasive
and traumatic procedures.

Epidural anesthesia, according to literature data, was
combined appropriately with general anesthesia using
inhaled anesthetics [9], which leads to a decrease in the
stress response. At the same time, the duration of gy-
necological operations in cancer patients considering the
appearance of technical complications may be unpre-
dictably increased to five hours and even more. To main-
tain spontaneous breathing with comfortable anesthesia
using epidural anesthesia for many hours of surgery, it
is necessary to study more thoroughly the possibility of
conducting it with advanced therapy of possible compli-
cations and a comfortable state of patients. According to
our data and world literature, propofol as a general anes-
thetic is an alternative to inhalation anesthetics in terms

of the rate of recovery of cognitive functions [10, 11]. Al-
though propofol is believed to lead to respiratory depres-
sion, its infusion at a rate of 5 mg/kg/h with a blood con-
centration of 2000—2500 ng/ml is clinically sufficient to
maintain spontaneous breathing. For sedation, thiopen-
tal sodium is also used instead of propofol, which is close
to the rate of recovery of cognitive functions. There-
fore, taking into account the above-mentioned positive
points, the use of epidural anesthesia with sedation on
spontaneous breathing is more promising for long-term
surgical interventions.

Purpose: study and justification of the expediency of
using epidural anesthesia with sedation on spontaneous
breathing in cancer patients during prolonged gyneco-
logical laparoscopic interventions to provide anesthesia
with advanced therapy of possible complications and ob-
tain a more comfortable condition of patients.

Materials and methods

After receiving the approval of the ethics commit-
tee and informed consent, a prospective, randomized,
double-blind study was conducted on the clinical ba-
sis of the SI “Grigoriev Institute for Medical Radio-
logy of the National Academy of Medical Sciences of
Ukraine”. The study involved 64 patients with ovar-
ian, uterine and cervical cancer with gynecological
laparoscopic interventions, ASA (American Society of
Anaesthesiologists) I and II, who were stratified de-
pending on the type of anesthesia: group A (control;
n = 25) — combined general anesthesia with epidural
analgesia according to standard protocols, and group B
(n = 39) — epidural anesthesia on spontaneous breath-
ing with sedation. Physical parameters of patients:
age — 62.6 * 2.1 years, body weight — 78.8 £ 2.2 kg,
body mass index — 27.2 + 0.9 kg/m>.

All patients underwent premedication: 0.005—
0.008 mg/kg atropine and 0.5—1.0 mg dexketoprofen
2 ml intramuscularly 30 minutes before the surgery. In
the operating room, intravenous ondansetron hydro-
chloride dihydrate 4 ml was injected. Continuous moni-
toring of vital parameters (electrocardiogram, pulse oxi-
metry (SpO,) and noninvasive measurement of systolic
and diastolic blood pressure) was also performed in the
operating room.

In group A slow injection (4—5 ml every 2—3 min) was
performed under local analgesia (2 ml of 2% lidocaine)
into the epidural space at the Th9-Th10 level — local
anesthetic bupivacaine 0.5% at a dose of 23—25 ml with
0.05 mg of fentanyl just before induction of general ane-
sthesia. General anesthesia was induced with thiopental
sodium 4—6 mg/kg or diprofol 1.6—2 mg/kg, diazepam
0.1-0.2 mg/kg intravenously. The patients underwent
muscle relaxation with a non-depolarizing muscle rela-
xant with an intermediate-acting atracurium besylate at
a dose of 0.5—0.6 mg/kg. Tracheal intubation was car-
ried out, then maintenance doses of thiopental sodium of
1.5—2 mg kg or diprofol 0.5—0.8 mg/kg every 20 minutes
and atracurium bezylate 0.26 mg/kg every 30 minutes
were administered.

In group B, under local analgesia, a slow (4—5 ml
every 2—3 minutes) injection of a local anesthetic 0.5%
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of bupivacaine in a dose of 23—25 ml with 0.05 mg of
fentanyl was performed at the level of Th9-Th10. Fur-
ther sedation was carried out once with diazepam ad-
ministration at a dose of 0.07—0.1 mg/kg and a mainte-
nance dose of intravenous dropping thiopental sodium
2.8—3.2 mg/kg/hr or diprofol 2.7—3.8 mg/kg/h. Starting
from 150 minutes after the beginning of the operation,
fentanyl was injected intravenously at a dose of 25 ug
every 30 minutes.

The pressure of intra-abdominal CO, was maintained
between 12 and 15 mm Hg and did not exceed 15 mm
Hg. According to the literature, after the end of laparo-
scopic surgery and anesthesia, pain of various severity
in the right shoulder often arises in patients as a mani-
festation of irritation of the vagal and sympathetic nerve
plexuses in pneumoperitoneum, but in our study, during
the operation we did not perform a right-sided superficial
blockade of the cervical plexus and terminal anesthesia
of the diaphragm surface.

To measure cytokine concentrations, blood samples
were obtained before surgery and 4 and 24 hours after it.
The blood was placed into EDTA tubes and centrifuged
at 3000 rpm for 5 minutes at 4 °C immediately after
sampling. After this, the plasma was stored at —80 °C
until analysis [12]. Plasma concentrations of IL-6 and
IL-8 were measured using a commercial quantitative
ELISA kit.

The neuromuscular block was monitored based on a
subjective evaluation by the operating gynecologist and
using Datex relaxograph. The standard for modern mo-
nitors was a special stimulation mode referred to as TOF
(train-of-four). The essence of the technique is that a se-
ries of four short pulses is fed at intervals of 0.5 second.

Astudy of the general health-related quality of life was
carried out with the help of the standard validated Short
Questionnaire for Health Status Assessment SF-36,
using the Evidence methodology (the quality of life is di-
rectly proportional to the score) in a shortened follow-up
period of up to 1 week. Based on the results of the analy-
sis of the answers to its questions, a socio-psychological
profile of a patient [13] was formed, which includes the
following parameters: physical functioning (PF), physi-
cal role functioning (PRF), pain severity (PS), general
health (GH), vitality (VT), social functioning (SF),
emotional role functioning (ERF), mental health (MH).
Parameters of the overall quality of life were assessed on
a 100-point scale.

A preliminary evaluation of the indicators distribu-
tion was carried out by a visual method and using the
Shapiro-Wilk criterion. The statistical processing of
the results was carried out by means of the Statistica 10
software package, using the Wilcoxon-Mann-Whitney
test. For each sample, the median (Me), the upper and
lower quartiles [Q1; Q3] were calculated. The statisti-
cal significance of differences in the indices of the ex-
perimental and the comparison group was evaluated
according to the Mann-Whitney U test. The results
obtained are given in the form of an arithmetic mean-
mean-square deviation. Differences were considered
statistically significant at p < 0.05 or tended to be reli-
able at 0.1 > p > 0.05.

Results

The duration of operations was 252.6 & 53.5 min. No
patient was excluded from the study. Group B, in which
for sedation propofol or thiopental sodium were admi-
nistered depending on the clinical signs of anesthesia
to provide superficial sleep, never required switching to
auxiliary or artificial ventilation of the lungs.

In our study, we preoperatively administered on-
dansetron and conducted a slow administration of bupi-
vacaine with epidural anesthesia, so vomiting was noted
only in one patient in group B three minutes after the
administration of the anesthetic. But in the future du-
ring anesthesia, there was no repeated vomiting or other
complications. In three cases, there was nausea, but it
was rather a manifestation of lowering blood pressure. Al-
though evaluated blood loss was 442.6 £ 203.5 ml, none
of the patients needed the use of sympathomimetics or
blood transfusion. Stabilization of blood pressure was
achieved by preoperative water loading in the volume of
800—1300 ml and the introduction of colloidal solutions.

At the same time, when performing surgeries in pa-
tients from group B, relaxation compared to group A was
sufficient according to the subjective evaluation of the
operating gynecologist and the results of instrumental
monitoring of the completeness of the neuromuscular
block on the Datex relaxograph.

Respiratory depression significant for the violation
of ventilation from sedation did not occur, since con-
ducting an epidural anesthesia at the Th9-Th10 level at a
dose of 23—25 ml does not affect the function of the dia-
phragm. According to the literature data, transperitoneal
absorption of CO, may be the main cause of hypercar-
bia, and the hypercarbia is not attributed to the increase
in the dead space/tidal volume ratio; and oxygenation
is not impaired during pneumoperitoneum [14]. At the
same time, in the postoperative period, there were no
respiratory disorders and complications in the form of
bronchitis or pneumonia (in many respects, this is due to
the use of preventive antibiotic therapy).

No one reported the absence or one-sidedness of the
epidural block, which indicates a sufficient qualifica-
tion of anaesthesiologists. All patients had spontaneous
breathing with oxygen-enriched air (O, — 4—4.5 1/min).
According to the pulse oximetry, the saturation (SpO,)
during the operative intervention was within the range of
96—100 %. The respiratory rate under the operation con-
ditions is within the range of 12—16 breaths per minute.

Discussion

Preoperative levels of cytokines are the same, their
level peaked in 4 hours, decreasing almost 2 times in 24
hours after the surgery in all groups. The findings did
not reveal a statistically significant difference between
the physiological group and other groups in the levels of
IL-6 and IL-8. However, after 4 and 24 hours, IL-6 and
1L-8 levels were significantly lower in group B compared
to group A (p < 0.05, Fig. 1 and Fig. 2, respectively, for
IL-6 and IL-8).

During and after the end of laparoscopic surgery and
anesthesia, patients report pain of different intensity in
the right shoulder often arises that is associated with a
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gas residue in the subdiaphragm space that stimulates the
diaphragmatic nerve. But in our studies, no such com-
plaints have ever been noted, which may be due to the
introduction of intravenous fentanyl in the B group at a
dose of 25 pg every 30 min after 150 minutes. Therefore,
in our patients, right-sided superficial blockade of the
cervical plexus and terminal anesthesia of the surface of
the diaphragm were not performed.

Evaluation of the quality of life associated with the
health of patients during long hours of gynecological la-
paroscopic interventions showed higher values in group
B, the contingent of which was used epidural anesthesia
with sedation (Fig. 3).

As we can see from the Fig. 3, the evaluation of the
quality of life during the many hours of gynecologi-
cal laparoscopic interventions revealed higher values in
group B except for role physical functioning with the
reliability of differences of the changes in the indices at
p <0.05.

Conclusions

1. Our anesthesia, epidural anesthesia with sedation
on spontaneous breathing, can be successfully used for
many patients, because despite prolonged gynecological
laparoscopic interventions, no complications were found
in our studies.

2. Under epidural anesthesia with preservation of
spontaneous breathing, we are able to conduct anesthe-
sia, comfortably because according to the quality of life
evaluation, during prolonged gynecological laparoscopic
interventions, better indicators were found in compari-
son with combined anesthesia (p < 0.05).

3. According to intra- and postoperative survey, hu-
meral syndrome didn’t develop; therefore, right-sided
superficial blockade of the cervical plexus and terminal
anesthesia of the diaphragm surface are not used. Appli-
cation of preoperative water load in the volume of 800—
1300 ml and the introduction of colloid solutions allows
maintaining effectively the hemodynamics of patients
during laparoscopic interventions, optimizing the effect
on blood pressure and heart rate.

4. Anesthesia of a patient without traditional anes-
thesia with inherent deficiencies significantly shortens
the patient’s recovery period after surgery, subsequently
have psychoemotional and economic benefits, since
immediately after the operation the patient is in a com-
fortable state, in the evening after the surgery can get up
without help.

Conflicts of interests. Authors declare no conflicts of
interests that might be construed to influence the results
or interpretation of their manuscript.
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Figure 3. The structure of quality of life in cancer patients when performing many-hour gynecological
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BMKOPUCTOHHS eniAyPAAbHOT aHecTesii 3i 36epeXXeHHSM CMOHTAHHOTO AUXAHHSI B OHKOXBOPUX
NPV NPOBEAEHHI TPUBAANX FHEKOAOTYHUX AQNAPOCKOMIYHMX BTPYUCOHb

Pesiome. Axmyaavnicmo. JIns 30epexXeHHs] CIIOHTAHHOTO
NIUXaHHS MpU 3a0e3neyeHHi KoM@OpTHOI aHecTe3ii 3 BU-
KOPMCTaHHSIM eITiaypaJbHOTO 3HEOOIOBAaHHS ITiI 4Yac Tro-
JUHHUX OMEpPaTUBHUX BTPyYaHb € HEOOXiAHICTh OiNbII 10-
CKOHAJIbHO BHMBYMUTHU MOSKJIMBICTB i TTPOBEICHHS 3 METOIO
3arno0iraHHs BipOTiIHUM YCKJQJHEHHSIM Ta 3a0e3nevyeHHs!
KOMGOPTHOTO CTaHy MalieHToK. Mema po6omu: BUBYCHHS
Ta OOIPYHTYBAHHSI JOLIIILHOCTI BAKOPUCTAHHSI €ITiIypaibHOT
aHecTe3il 3 MPOBEJCHHSM ceallil Ha CTIOHTAHHOMY JMXaHHi
B OHKOXBOPHUX IIPY TPHUBAJIUX TiHEKOJOTIYHUX JIATIApOCKO-
MiYHUX BTPYYaHHSX U151 3a0€3MeUYeHHs aHecTe3ii 3 BUIepe-
JIKAI0UYOoI0 Teparie€ro iMOBIpHUX YCKJIaJHEHb Ta HOCSITHEHHS
Oisibl KOM(MOPTHOrO CTaHy MnailieHToK. Mamepiaiu ma me-
moou. TIpoBeneHo nociimkeHHs 64 XiHOK BikoM 62,6 £ 2,1

POKY, XBOPUX Ha paK S€YHUKIB, Tija i UAKU MATKU TIPU Ti-
HEKOJIOTiUHMX JanapockoniyHux BTpydaHHsx I ta I1 kimacy
3a mKanow ASA, skux 0yao cTpaTudikoBaHO 3aJieKHO Bill
TUITy aHECTE3i0JIOTIYHOTO 3a0e3reueHHs: rpyna A (KOHTPO-
JIbHA; n = 25 oci0) — KoMOiHOBaHa 3arajibHa aHecTe3is 3
eMiaypaJbHUM 3HEOOTIOBAHHSAM 3a CTAaHAAPTHUMU TIPOTO-
kosamu Ta rpyna b (n = 39) — eninypanbHa aHecTe3ist Ha
CMOHTAaHHOMY AMXaHHi 3 MpoBeAeHHIM ceaallii. KoHueHTpa-
Lii IMTOKIHIB iHTepJIeiiKiHy-6 Ta -8 y M1a3Mi BUMiploBaIu 10
BTpY4YaHHS Ta yepe3 4 i 24 TonvHM Tics orepallii. 3arajabHy
SIKICTb XKUTTs, ITOB’sI3aHYy 3i 310pOB’SIM, OLIIHIOBaJIM i3 3aCTO-
CYBaHHSM CTaHAAPTHOIO KOPOTKOTO OMUTYBAJIbHUKA OLIHKHA
crarycy 3n0poB’st SF-36 3a Metonosorieto Evidence. Pesy.ab-
mamu. OTpUMaHi pe3ylbTaTh CBiAYaTh MPO Te, IO B TPYIIi 3
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MPOBEICHHSIM aHeCcTe3ii 3a HallloI0 METOAMKOIO CIlocTepira-
JIoCS OKpAIlaHHS IKOCTi KUTTS Ta MOKA3HUKIB KJIIITUHHOTO
iMyHiTeTy. BaxnMBOIO € BiJICYTHICTh CYTTEBUX YCKJIAJIHEHb
MPU BUKOPUCTAHHI 1IbOTO BUILY Hapko3y. Bucnoexu. Taxum
YUHOM, eMigypajibHa aHecTe3isl 3 TofaBaHHIM mporodoso-
BO1 a00 TioMeHTaa0BOiI iH(Y3ii Ha CMIOHTAHHOMY JAUXaHHI 3a-

Oe3rieuyye MiHiMaJbHY iHBa3MBHICTb IPU TPUBAJIUX BTpyYaH-
HSIX, € OUTbII KOM(MOPTHOW IS MAlliEHTOK, BUIIPABIAHOIO
SIK TICUXO€MOLIITHO, TaK 1 €KOHOMIYHO, 110 CBIIYUTH MPO il
MPiOPUTETHE BUKOPUCTAHHS.

Ki104oBi cjioBa: riHexosoriyHa JlanapocKolis; OyIiBakaiH;
KOMOiHOBaHa 3arajibHOeMilypajibHa aHeCTe3ist
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McnoAb3oBaHME 3NMMAYPAABHON OHECTE3UN C COXPOHEHNEM CMOHTAHHOTO AbIXOHUS Y OHKOGOABHBIX
npu nposepAeHnn AAMTEAbHbIX TMHEKOAOIMYEeCKUX AaNApPOCKOoNn4YeCKux Oﬂede,VIVI

Pe3tome. Axmyaavnocms. [Ins coXpaHeHUs CIIOHTAaHHOTO
NIbIXaHUS C 1IeJiblo obecrneuyeHus: KOM(MOPTHOI aHeCTe3Uu C
WCIIOJIb30BaHMEM 3TUAYpaJbHOTO 00€300JIMBaHUS TTPU MHO-
TOYaCOBBIX OIEPATUBHBIX BMEIIATEIbCTBAX CYIIECTBYEeT HE-
00XOIMMOCTb TOCKOHAIBHO U3YYUTh BO3MOXKHOCTH €€ TTPOBE-
JEHUSI C LUEJIbIO MPEI0TBPALLEHMUST BO3MOXHBIX OCJIOKHEHUI 1
obecriedeHns KOM(OPTHOTO COCTOSTHUS MaliueHToK. Ileas pa-
6ompbi: N3ydeHNE 1 000CHOBAaHUE 11€JIeCO00Pa3HOCTU UCITOIb-
30BaHMS SMUAYPAIbHOM aHEeCTe3UU C MPOBEACHUEM Celaluu
Ha CITOHTAHHOM JbIXaHUM Y OHKOOOJBHBIX TIPH JUTUTEIbHBIX
TUHEKOJIOTMUYECKNX JIATTApOCKOMMIECKUX BMEIIaTeIbCTBAX
JUTIST 0OeCTIeYeHMST aHECTE3UH C OTlepekarolieii Tepanueit Bo3-
MOXHBIX OCJIOXHEHUI M JOCTHXEHMSsT 0osiee KOM(POPTHOIO
COCTOSIHUSI MalMeHTOK. Mamepuaavt u memoost. I1poBeneHo
nccaenoBanue 64 xxeHIMH Bo3pacTtoM 62,6 = 2,1 roma ¢ pa-
KOM SIMYHUKOB, TeJIa M IIEUKKN MATKU MPY THHEKOJIOTMUECKUX
Jlanapockonuueckux BMelarenbceTBax I u 11 kiacca o mkane
ASA, KoTopble ObUIM CTPaTUGhUIIMPOBAHBI B 3aBUCUMOCTH OT
THUIIA AaHECTE3MOJIOTMUECKOTO obecrieueHus : rpymnmna A (KOH-
TpoJIbHAsI; N = 25) — KOMOMHUpPOBaHHAsI OOIasl aHeCTe3Us
C aMNUAYypaJbHbIM 00€3001MBaHUEM I10 CTAHAAPTHBIM MPOTO-

kosnam u rpynmna b (n = 39) — snuaypajibHas aHecTe3usl Ha
CITOHTAaHHOM JIBIXaHUU C TIpoBefieHneM cenaiun. KoHieHTpa-
LMY B IJIa3Me [TUTOKMHOB MHTEPJICHKMHA-6 U -8 U3MEPSLIU 10
BMellIaTeIbCTBa U yepe3 4 u 24 yaca mocie onepanuu. Ooiee
KauecTBO XM3HU, CBS3aHHOE CO 3I0POBbEM, OLIEHUBAIU C
MMPUMEHEHWEM CTaHIApTHOTO KPAaTKOTO OIMPOCHUKA OIIEHKHN
craryca 3m0poBbst SF-36 o meronosioruu Evidence. Pezyas-
mameot. [logyueHHbIE PE3yJNbTaThbl CBUAETENLCTBYIOT O TOM,
YTO B TPYIMIIE C MPOBEAECHWEM aHECTE3UH MO Halleil MeToAM-
Ke HabJIIo1aJIoCh YITydIlleHrue KauecTBa KU3HU U TToKa3aTeseit
KJIETOYHOTO UMMYHUTeTa. BaXXHBIM SIBIISIETCST OTCYTCTBHE CY-
LIECTBEHHBIX OCJIIOXXHEHUH MPU MCIOJb30BAaHUM 3TOTO BUIA
Hapko3a. Beteodst. Takum 00pa3oM, anuaypaibHasi aHeCcTe3ust
¢ po0aBjeHueM MpornodoyoBOi WK TUONEHTAIOBON MHDY-
31U Ha CTIOHTAHHOM JBIXaHUM 00eCreunBaeT MUHUMAIBHYIO
WHBA3MBHOCTh TIPU UITUTENbHBIX BMELIATEIbCTBAX, SIBISIETCS
0oJiee KOMMOPTHOI IS MALIMEHTOK, OMPaBIaHHON KaK ICH-
XO3MOIIMOHAIBHO, TaK U 9KOHOMUYECKH, UTO CBUIETEIILCTBY -
€T 0 ee IPUOPUTETHOM HCTIONTbH30BAHUU.

KioueBbie ¢j10Ba: rHeKoI0THYeCcKast TamapoOCKOTIVsT; OyTIH-
BaKanH; KOMOMHMPOBAHHAsI 00LLEANMAypaIbHAS AHECTEe3UsT
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