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Evaluation of baseline
pathophysiological changes in patients
with emergency abdominal pathology

Abstract. Background. Acute surgical pathology is associated with high rates of postoperative complications
and mortality. The aim is to determine baseline pathophysiological changes in patients with acute abdominal
pathology and their dependence on the grade of surgical risk. Materials and methods. We examined 200
patients with urgency laparotomy. We have divided the patients into two groups (according to the surgical risk
score — P-POSSUM), namely moderate (n = 100) and high (n = 100) surgical risk. We measured routine
clinical laboratory characteristics, central hemodynamic state and fluid compartments of the body by the
noninvasive bioelectric integral evaluation of the body structure with the Diamant monitor complex. Results.
We found significant decrease of extracellular volume due to reduction of plasma volume (83 % of the norm
(p < 0.05) in the I* group, 86 % of the norm (p < 0.05) in the 2* group), and dehydration was not defined.
All patients had adaptive hemodynamic response. The I° group was found to have decline in stroke volume
by 10 % (p < 0.05) due to hypovolemia. We fixed a decrease of stroke volume index by 122 % of the norm
(p < 0.05), which was compensated with moderate tachycardia and formed relative hyperdynamia (cardiac
output was 107 % of the norm (p < 0.05)) for the I* group. As a result, tissue perfusion complied with the
standard rate. The relative hypodynamia was determined in the 2 group (cardiac output was 84.6 % of the
norm (p < 0.05)) despite tachycardia (heart rate was 45 % over the norm (p < 0.05)) and vasospasm (systemic
vascular resistance was 184 % of the norm (p < 0.05)) while tissue perfusion decreased (peripheral perfusion
index accounted for §1.3 % of the norm (p < 0.05)). Conclusions. Acute surgery pathology under 11 rate of
dehydration forms the moderate volume depletion/hypovolemia, causes redistribution of extracellular fluid
volume. Hypovolemia also deals with loss of plasma volume and causes development of hemodynamic disor-
der and water redistribution between body sectors. Severity of pathophysiological abnormality depends on the
patient’s surgical risk degree. Compensatory raise of heart rate forms relative hyperdynamia and preserves
tissue perfusion in patient of moderate surgical risk. Pathognomic development of tachycardia and vasospasm
Jforms relative hypodynamic and tissue perfusion decrease, which is relevant for patient of high surgical risk.
Keywords: emergency abdominal pathology; surgical risk; fluid compartments; central hemodynamics;
hypovolemia

Infroduction physiological changes in patients. Hypovolemia is the

Acute surgical pathology is a condition including
a large number of diseases [1—8]. The basic treatment
method for it is emergency laparotomy. Emergency lapa-
rotomy is associated with a disproportionately high rates
of postoperative complications and mortality in all age
categories of patients [2, 4]. This could be explained by
the limited time of diagnosis, human factor and patho-

most dangerous pathogenic cause of a patient’s condi-
tion [3]. Hypovolemia is formed by pathological losses.
Untimely and inadequate intensive therapy of hypovole-
mia goes with tissue perfusion and leads to the formation
of multiple organ dysfunction/failure and seriously wor-
sens the prognosis of life in patients with acute abdomi-
nal pathology [5, 6].
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The purpose is to specify baseline pathophysiological
changes in patients with acute abdominal pathology and
their dependence on the grade of surgical risk and hypo-
volemia.

Methods and methods

We examined 200 patients with acute abdominal pa-
thology and obtained the informed consents within local
Ethics Committee approval. A prospective, observation-
al study was performed in the period from January 2016
to December 2018. All patients undergoing emergency
laparotomy (emergency laparotomy is an immediate
lifesaving operation, which involves exploration of the
abdomen usually within 2 hours), have potentially life-
threatening conditions that require prompt intervention.
Acute cases of emergency laparotomy were: acute intes-
tinal obstruction (n = 65), perforated gastric and duo-
denal ulcer (n = 51), strangulated hernia (n = 84). We
examined 106 (53 %) men and 94 (47 %) women of mean
age 61.1 £11.5[45:75] years.

Inclusion criteria: the patient’s age is more than
45 years and less than 75 years; emergency laparotomy,
predicted intraoperative blood loss less than 500 ml;
ASA 111 E, diabetes mellitus at the stage of compensa-
tion, moderate dehydration (according to II grade by
P. Shelestyuk [9]); surgical risk of patient > 10 % (ac-
cording to the surgical risk score P-POSSUM [8]).

Exclusion criteria: the patient’s age is less than 45
years and more than 75 years; gastrointestinal bleeding;
ASA I-1I-1V, diabetes mellitus at the stage of decom-
pensation; pregnancy and lactation; allergic reactions
to any component of drug therapy; mild/severe dehy-
dration (according to I or I1I grades by P. Shelestyuk);
surgical risk of patient < 10 % (according to the score
P-POSSUM); patient’s refusal to participate in the
study.

We examined all patients according to the pro-
tocol of the Ministry of Health of Ukraine No 297
(02.04.2010) [9]. Concomitant pathology was identified
as: excessive body weight (obesity 1—I1 stage) (n = 12),
ischemic heart disease (n = 112), arterial hypertension
(n = 89), atrial fibrillation (n = 52), chronic obstruc-
tive bronchitis in remission (n = 34), diffuse diabetes
mellitus type II in remission (n = 22). All patients who
were divided in two groups according to the surgical
risk score P-POSSUM were treated in ICU before ha-
ving surgery. Portsmouth Physiological and Operative
Severity Score for the enUmeration of mortality and
Morbidity (P-POSSUM) is risk-adjusted score that
predicts a patient outcome. P-POSSUM score calcula-
tion is based on usage of 12 physiological and 6 opera-
tive variables of a patient, which are graded as 1, 2, 4
or 8 relying on their magnitude then summed to form
a physiological score and operative severity score. The
physiological score and operative severity score predict
the risk of mortality and morbidity [8, 10].

The first group (n = 100) included patients of mode-
rate surgical risk (1—5 %), the patients of high surgical
risk (> 5 %) were in the second group (n = 100). The
baseline characteristics of the patients by sex, age, con-

comitant and acute surgical pathology in the 1% group
were 63 (63 %) men and 37 (37 %) women of mean age
49 [Me 45 : 60] years with excessive body weight (obe-
sity I-II stage) (n =9), ischemic heart disease (n = 32),
arterial hypertension (n = 24), atrial fibrillation (n = 12),
chronic obstructive bronchitis in remission (n = 24), dif-
fuse diabetes mellitus type II in remission (n = 8). Surgi-
cal diagnoses were: acute intestinal obstruction (n = 15),
perforated gastric and duodenal ulcer (n = 41), and
strangulated hernia (n = 44).

The 2" group (n = 100) involved 51 (51 %) men and
49 (49 %) women of mean age 71 [Me 60 : 75], exces-
sive body weight (obesity [—II stage) (n = 3), ischemic
heart disease (n = 80), arterial hypertension (n = 65),
atrial fibrillation (n = 40), chronic obstructive bron-
chitis in remission (n = 10), and diffuse diabetes mel-
litus type II in remission (n = 14). Surgical diagnoses
were: acute intestinal obstruction (n = 50), perforated
gastric and duodenal ulcer (n = 10), strangulated her-
nia (n = 40).

We evaluated the clinical parameters of systemic he-
modynamics: blood pressure, mean arterial pressure
(MAP), heart rate (HR), central venous pressure, and
routine clinical laboratory tests (general blood and urine
analysis, coagulogram, biochemical blood test, acid-base
status, plasma blood electrolytes, and lactate). We mea-
sured plasma, urine osmolarity and mean cell volume by
calculation method [11]. The central and peripheral he-
modynamic parameters were determined by the method
of integral rheography with the apparatus Diamant: car-
diac index (CI), stroke volume (SV), stroke volume index
(SVI), systemic vascular resistance (SVR). Such indicators
of the body fluid compartments as the extracellular fluid
volume (ECF), intracellular fluid volume (ICF), the total
volume of fluid, the plasma volume (PV), total volume of
blood (TVB) were measured by the method of noninvasive
bioelectric integral evaluation of the body structure with
the Diamant monitor complex. We evaluated tissue perfu-
sion by peripheral perfusion index (PI) with the apparatus
+Biomed [12].

Scoring scales ASA and P-POSSUM were used for
stratification of surgical risk.

Statistical analysis of the results was carried out with
MS Excel 2007, Statistica 6 software package. The data
are given in the form M * m. Statistically significant va-
lues were p < 0.05.

Results

According to the preset principle, the patients of
both groups were assigned as moderate grade of dehy-
dration (according to II grade by P. Shelestyuk), which
is associated with intravascular volume depletion/mo-
derate hypovolemia. Indeed, our results suggest that
baseline pathophysiological changes in acute abdomi-
nal pathology are associated with hypovolemia, dehy-
dration and central hemodynamic changes. In fact, our
results revealed the redistribution of fluid between all of
the fluid compartments (Table 1). There were no diffe-
rences in absolute values of ECF and ICF. So, the ECF
decreased consequently due to the volume of circulating
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blood, namely by reducing the plasma volume (85.1 %
of the norm (p < 0.05)) in the patients with moderate
surgical risk. We did not identify intracellular dehy-
dration (95.5 % of the norm (p > 0.05)), but decrease
in circulating blood volume due to plasma volume re-
duction in the patients with high surgical risk, too.
However, the absence of statistically significant diffe-
rence in TVB and PV reduction in both groups did not
cause the development of significant dehydration. No
electrolyte abnormalities were observed in both groups
of patients. Levels of sodium, potassium and chlorine
were normal. Plasma osmolality coincided to reference
range of 280 mmol/kg.

Baseline volume status is a statistically significant
variable of systemic hemodynamic parameters due to the
initial volume depletion (Table 2). Moreover, clinical
sign of groups seemed different. We determined decrease
of SV (87 % of the norm; p < 0.05) and SVI (58 % of
the norm (p < 0.05)) in the group of high surgical risk.
It is associated with tachycardia (HR 145 % of the norm
(p < 0.05)) and vasospasm (SVR 184 % of the norm;
p <0.05). Wherein MAP were above normal and formed
relative hypodynamia (CI 84 % of the norm; p < 0.05).
However, these mechanisms did not satisfy the adequate
tissue perfusion — PI was significantly reduced (81.3 %
ofthe norm; p < 0.05). The same hypovolemia associated
with relative hyperdynamia (CI 107 % of the norm;
p < 0.05) and statistically nonsignificantly increased
SVR (105 % of the norm; p < 0.05) and tachycardia (HR
122 % of the norm; p < 0.05) in patients of moderate sur-
gical risk maintained satisfactory tissue perfusion. Ne-
vertheless, level of lactate was within norm.

Discussion

It is known that acute surgical pathology is asso-
ciated with hypovolemia and dehydration. We have de-
termined moderate volume depletion/hypovolemia and
its compliance to the II grade of dehydration (P. She-
lestyuk) in surgical patient with acute pathology [4—6].
We have also found redistribution of fluid in all the fluid
compartments almost to the same extent in both groups.
To the best of our knowledge, this prospective, obser-
vational study is the largest reported to investigate the
hemodynamic response. So, hypovolemia is associated
with relative hyperdynamia and statistically significant
tachycardia in patients of moderate surgical risk. These
compensatory reactions maintained satisfactory tissue
perfusion. Another hemodynamic response was estab-
lished in patients of high surgical risk. Relative hypo-
dynamia is associated with tachycardia and vasospasm.
The result of this investigation demonstrated over-nor-
mal MAP that disguises the clinical signs of patients’
condition severity and gives impression of imaginary
healthy living. However, these mechanisms did not sa-
tisfy the adequate tissue perfusion.

Conclusions

Acute surgical pathology in patients with moderate
volume depletion/hypovolemia causes redistribution of
extracellular fluid volume and hemodynamic response
depending on surgical risk grade.

Moderate surgical risk is associated with:

— plasma deficit;

— hyperdynamia, supported by chronotropic effect
and retaining the tissue perfusion.

Table 1. Impact of acute surgical pathology on fluid distribution (L)

T Reg.:j(i::r;all1 g)orm Moderaz:‘e :‘1’5%;‘:3' risk High(zu;%igg)l risk
Extracellular fluid volume 141 11.5+ 0.4t 11.4 £ 0.2t
Intracellular fluid volume 24.9 23.8+0.8 23.7+0.7
Total volume of fluid 39 35.3 £1.11 35.1 £ 0.97
Plasma volume 2.7 2.3+0.1t 2.3+0.1t
Total volume of blood 4.9 41 04t 4002t

Note: t — p < 0.05 compared to the norm.

Table 2. Hemodynamics and tissue perfusion in patients of different surgical risk

Parameter RoOnman, ™ | surgioal Hok o= 100) | surgical nsk (h 2100)

Heart rate (bpm) 74 91.0 2.8t 108.0 + 2.8*"
Stroke volume (mL/min) 80 84.0 £ 8.1*1 70.3+7.9"1
Stroke volume index (mL/m?) 52 46.1 £ 3.1*1 30.5+4.1*1
Cardiac index (L/min/m2) 3.9 42 +0.3" 3.3+0.1*F
Mean arterial pressure (mmHg) 80 85.0 + 2.8* 108.0 + 2.0*f
%ﬁg?ﬂcs‘éi?g;'gr resistance 1279 1394.0 + 103.4* 2357.0 + 340.4*1
Central venous pressure (mmHg) 4.4 0.51 £0.01*t 1.80 £ 0.03*f
Peripheral perfusion index 1.6 1.5+0.1" 1.30 £ 0.03* 1

Notes: * — p < 0.05 between the groups;t— p < 0.05 compared to the norm.
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Dangerous condition in patients of high surgical risk
is related to:

— plasma deficit;

— relative hypodynamia compensated by tachycar-
dia and vasospasm, but not providing adequate tissue
perfusion.
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'Y «AHenponeTpPoBCKAS MEANLIMHCKAS akaaemms M3 YkpauHei», 1. AHernp, YkpamHa

OUEeHKA NCXOAHBIX NATOPUINOAOTNYECKUX USMEHEHNI Y NALMEHTOB
C HEOTAOXKHOM A6 AOMUHAABHOWM NATOAOTMEN

Pesiome. Axmyaavnocms. Octpasi Xupyprudeckas Imarojio-
I'YsT XapaKTepu3yeTcsl BRICOKUM PUCKOM BO3HMKHOBEHUSI TIO-
CJIeOTIepaIIMOHHBIX OCIOXKHEHUH 1 cMepTHOCTH. I]easb uccae-
0o6anus — OTIPENETUTh UCXOMHBIE MAaTO(MU3NOIOTUIECKIE
M3MEHEHUsT Y OOJIbHBIX C HEOTJIOXKHOI MaTOJIOTMEl OpraHoB
OPIOIIHO MOJOCTH M MX 3aBUCHUMOCTD OT CTEIICHU XUPYPIH-
YEeCKOro pUcKa nauueHToB. Mamepuaaot u memooot. OGcie-
noBaHo 200 GOJBHBIX, OTIEPUPOBAHHBIX YPIEHTHO B 00beMe
JIaltapoTOMUK. B 3aBUCHMOCTH OT CTEIEHM OIEePALMOHHOIO
pucka, omnpeaeiasgemoro 1o mkaie P-POSSUM, GoibHbIe
ObUIM pasaesieHbl Ha 2 Tpynmbl — cpenHero (n = 100) u BbI-
cokoro (n = 100) xupypruuyeckoro pucka. M3yyaau pyTuH-
HbIe KJIMHUKO-JIA00paTOPHBIE IMOKA3aTeIu, COCTOSTHUE 1IeH-
TPaJIbHOW TeMOIWHAMUKN U BOJHBIX CEKTOPOB OpraHM3Ma
METOJIOM HeWHBAa3MBHOU OMO3JIEKTPUIECKOM MHTETPATbHOMN
OLIEHKM COCTaBa TeJjia C MOMOIIbIO allapaTHOro KOMILIEKCA
«Aunamant». Pezyabmamot. Y BCeX MALIMEHTOB CPEIHETO XU-
PYPrMYECKOro pucKa HaOJI0aloCh yMEHbIICHUE BHEKJIE-
TOYHOTO 0OBbEeMa 3a CUeT CHIDKEHMST 00beMa Tu1a3Mmbl (83 % ot
HopMbI B 1-ii rpymrie (p < 0,05), 86 % ot Hopmabl (p < 0,05) Bo
2-i1 rpynne). CTaTUCTUYECKU JOCTOBEPHBIX U3MEHEHU I BHY-
TPUKJIETOYHOr0 00beMa He OTMEYaJoCh Y IMallMeHTOB 00e-
uX Tpynil. ['eMoanHaMUIecKHii OTBET y BCeX OOTbHBIX MMe
MPUCTIOCOOUTEINIbHBIN XapakTep. Tak, yBeJIMUeHUe yIapHOTO

o6bema Ha 105 % ot HopMBlI (p < 0,05) IpU CHUKEHUM yaap-
Horo uHaekca Ha 122 % ot Hopwmel (p < 0,05) 1 KOMIIeHcauu
YMEpPEeHHOU TaxuKapaneil mMpuBOIUIIO K (hOPMUPOBAHUIO OT-
HOCUTEJTLHO TMTIEPIUHAMUIECKOTO TUTIA KPOBOOOpAIIeHUSI
(3HayeHUs1 ceplevyHoro nHaekca coctaBuwin 107 % HOpMbI
(p <0,05)) B 1-11 rpymIie MaMeHTOB. DTO MTO3BOJISIIIO COXPa-
HATH TKaHEeBYIO Tepdysuto (mepudeprudeckuii mepy3noH-
HbII MHAEKC cooTBeTcTBOBaN 93,7 % ot HopMmbI; p > 0,05).
VY nmaiueHToB 2-i1 TPyMIbl OTMEYAICs OTHOCUTENBHO TUIO-
NMHAMUYECKUI TUI KpOoBooOpalieHUs (MmoKa3aTeau cepaey-
HOTO MHJIEKCa COOTBeTCTBOBAIN 84,6 % oT HOpMBI; p < 0,05)
MPY BBICOKOM HaMNpPsSKEHUU CEPIEYHO-COCYAUCTON CUCTEMBL
(mmokazatesin YCC npesbimanu Hopmy Ha 45 %; p < 0,05,
o01ero mepudepruIecKoro COmpoOTUBICHUSI COCYIOB — Ha
84 % (p < 0,05)) u cHUKeHUU TKaHeBO# nepdy3uu (repude-
pudeckuit nepdy3MOHHbBIN MHICKC cooTBeTcTBOBaN 81,3 %
ot HopMEI; p < 0,05). Betgodsr. Octpast xupyprudeckast ra-
ToJIOTHSI, accounupoBaHHas co Il crenmenpio neruaparauuu,
MPUBOAUT K yMEPEHHOMY MCTOIIEHUIO COCYANCTOro 00beMa,/
TUTMIOBOJIEMUM TIPU OOILEM COKpaIleHUU BHEKJIETOUHOTO
ob0beMa KUAKOCTU. [MmoBojieMusi OOycJIOBJeHa IOTepeit
MJIa3MEHHOT0 00beMa U BbI3bIBAET PAa3BUTHE FEMOJUHAMMUYE-
CKUX HapyIIeHUIA, TiepepacipeneeHre XUIKOCTH B BOTHBIX
ceKTopax opraHu3Ma. TspKecTb MaTo®U3MOJOTUISCKUX Ha-
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PYIICHUI 3aBUCUT OT CTEIIEHU XUPYPIrHUUECKOTO PUCKA ML~
eHTa. Y MallMeHTOB CPEIHEro XUPYPrudeCKOro pucka KoM-
IIEHCATOPHOE MTOBBIIIEHUE YACTOTBI CEPAEYHBIX COKPALIEHMIA
MPUBOAUT K (POPMUPOBAHUIO OTHOCUTEIBHO TUIIePIUHAMM -
YECKOro THIMa KpOBOOOpPAIEHUSI M COXPAHEHUIO TKAHEBOW
nepdy3un. [1yist 60JbHBIX BLICOKOTO XUPYPIUYECKOr0 pUcKa

Kpaseup O.B.

NaTOrHOMOHMYHO CHMXKEHUE TKaHeBOM nepdy3uu Ha (oHe
TaxMKapaAUK ¥ Ba3ocIa3Ma, MOAAePKUBAIOIINX OTHOCUTE b~
HO TUIIOAMHAMMYECKUIA TUI KPOBOOOPAILIEHUSI.

KiioueBble cli0Ba: HeoTIOXHAA aOIOMWHAIbHAS TATONO-
IUsT; XUPYPIrUYECKUIl PUCK; BOIHBIE CEKTOPHI; LIEHTpabHAS
reMOIMHaMMKa; TUIIOBOJIEMUSI

AY «AHInponeTpoBCbka MeAnYHA akaaemis MO3 YikpaiHun», M. AHIMpo, YkpaiHa

OuiHKa BUXiAHMX NATOPIi3IOAOrIYHMX 3MiH Y NALIEHTIB
i3 HEBIAKAGAHOIO A6AOMIHOABHOIO NMATOAOTIEIO

Pesome. Axmyaavnicms. TocTpa XipypriyHa TarToJoris
XapaKTepU3y€eTbCS BUCOKUM PU3UKOM BUHUKHEHHS MiCIsI-
ornepaniiHuX yCKJIaaHeHb i cMepTHOCTI. Mema docaidxucen-
HA — BU3HAYUTU BUXiAHI MaTo}i3ioOriuHi 3MiHU Yy XBOPUX
i3 HeBIAKJIAJIHOIO MATOJIOTIEID OPTaHiB YEPEBHOI MOPOXKHU-
HU i iX 3aJIeXHICTh Bill CTYIEHSI XipypriYHOTro pU3HUKY Ma-
uieHTtiB. Mamepiaau ma memoou. O6ctexxeHo 200 xBopwuXx,
OIePOBAHMX B 00CS3i YPIeHTHOI JIamapoToMii. 3aIeXXHO BilI
CTYITEHS OTIePAIlifHOTO PU3KKY, 1110 BU3HAYABCS 3a IIKaJI0I0
P-POSSUM, xBopi Oyiau po3nopisieHi Ha 2 rpynu — cepeli-
Hbroro (n = 100) i Bucokoro (n = 100) XipypriuHOTO pU3UKY.
BuBuaiu pyTMHHI KJiHiIKO-Ja00paTOpHi MOKAa3HUKM, CTaH
LIEHTPaJIbHOI TeMOJMHAMIKM Ta BOJAHUX CEKTOPiB OpraHizMmy
METO/JIOM HEiHBa3UBHOI 0i0eJIeKTPUUYHOI iHTEerpajabHOI OLIiH-
KM CKJIaay Tijlia 3a JOIOMOTIOI0 arrapaTHOTO KoMIuiekey «Jlia-
MaHT». Pe3yabmamu. Y BCiX NAILlIEHTIB CEPEAHBOTO Xipypriu-
HOTO PU3UKY CITOCTEPIrayiocsi 3MEHIIEHHST TT03aKJIiTHHHOTO
00’eMy 3a paxyHOK 3HIXKEHHsSI 00’eMy masmu (83 % Bim
Hopmu (p < 0,05) y 1-i1 rpymi, 86 % Bixm Hopmu (p < 0,05) y
2-ii rpymni). CTaTUCTUYHO BipOTiMHUX 3MiH BHYTPIilLIHbOKJIi-
TUHHOTO 00’€My He BiI3HayajoCh Yy TAIliEHTIB JABOX TPYII.
'emMonnHaMiuHa BiAMOBIAL B YCiX XBOPUX Maja MPUCTOCY-
BaJIbHUM xapakTtep. Tak, 30i1blIEHHSI yAapHOro o6’eMy Ha
105 % Bin HopMmu (p < 0,05) Ipu 3HMKEHHI YIapHOT'O iHAEKCY
Ha 122 % Bin Hopmu (p < 0,05) i komnieHcallil momMipHoO Ta-
XiKapIi€o MpuBOAMIO 10 (OPMyBaHHS BiIHOCHO Tillepau-
HaMiYHOro TUITy KPOBOOOIry (3Ha4eHHsI CepLeBOroO iHIEKCY
cranoBwin 107 % Bin Hopmu (p < 0,05)) y 1-i rpyni namieH-

TiB. Lle mno3BosI0 30epiraTu TKaHMHHY nepdysito (nepude-
puuHuit nepdysiiiHuii inaekc Bianosinas 93,7 % Big HOpMU;
p > 0,05). Y mauieHTiB 2-1 rpynu Bii3Ha4YaBCs BiTHOCHO Tilo-
NUHAMIYHUU TUT KPOBOOOIry (ITOKa3HUKM CEPLIEBOTO iHIEK-
cy Binnmosiganu 84,6 % Bin Hopmu; p < 0,05) npu BUCOKOMY
HaIpyXeHHi cepleBO-CyAMHHOI cucteMu (rmokasHuku YCC
nepeBuIlyBain HopMmy Ha 45 %; p < 0,05), 3arajabHOrO nepu-
dbepuunoro onopy cyaun — Ha 84 % (p < 0,05)) i 3HUXKEHHI
TKaHUHHOI nepdysii (nepudepuuHuil nepdysiiiHuii iHAEKC
Binnosinas 81,3 % Bin Hopmu; p < 0,05). Bucnosxu. I'octpa
XipypriuHa maroJjoris, acouiiioBana 3 I ctymenem aerigpa-
Talii, MPUBOAUTL IO TMOMIPHOTO BUCHAXEHHSI CYIUHHOTO
00’emMy/TiroBoIeMil MpY 3araIbHOMY 3HUKEHHi 00’€My Io-
3aKJIITUHHOTO TpocTopy. ['inoBosieMisi MoB’s13aHa 3 yTpaTolo
IJIa3MOBOTO 00’€MY i BUKJIMKAE PO3BUTOK T'eMOAMHAMIYHUX
MOpPYIIeHb, MePEePO3NMOALT PIAMHA Y BOAHUX CEKTOpPax opra-
Hi3Mmy. TskkicTh matodi3ioforiyHUX MOPYLIEHb 3aeXUThb
Bil CTyIEeHs XipypriyHOTO PM3MKY Mali€eHTa. Y Malli€HTiB
CepeHbOrO XipyprivHOTO PU3UKY KOMIIEHCATOpPHE IiJBU-
LIEHHSI YAaCTOTU CEPILIEBUX CKOPOUYEHb MPUBOAUTH 0 (op-
MYBaHHSI BiIHOCHO TilepAMHAMIYHOTO TUITy KpPOBOOOIry i
30€epeXeHHS TKAaHUHHOT niepdy3ii. 1 XBOpUX BUCOKOTO Xi-
PYPriYHOTO PU3UKY MATOTHOMOHIYHE 3HMXEHHSI TKAaHUHHOT
nepdy3ii Ha TJi Taxikap/ii Ta Ba3ocnasMy, 110 MiATPUMYIOTh
BiZIHOCHO TiMOAMHAMIYHUI TUT KPOBOOOITY.

KiouoBi cj10Ba: HepinxiagHa abnoMiHaIbHA ATOJIOTIS; Xi-
PYPriYHMI PU3KK; BOAHI CEKTOPH; LIEHTPAJIbHA TeMOANHAaMI-
Ka; rinoBoJieMist
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