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Abstract. Formation of initial changes in hemodynamics and fluid compartments in high surgical risk patients
under the influence of acute abdominal pathology. Kravets O.V., Yekhalov V.V., Krishtafor D.A., Zozulia O.0.,
Volkov 0.0., Vlasov O.0. Among the main factors of pathological changes that accompany acute abdominal
pathology are the inflammatory process of the peritoneum and fluid deficiency due to its pathological losses. The aim of
our study was to analyze the initial state of fluid compartments of the body and hemodynamics in high surgical risk
patients with acute surgical abdominal pathology. There were examined 157 patients with acute abdominal pathology
who underwent emergency laparotomy. The presence and severity of fluid deficiency were determined clinically by tissue
hydrophilicity test by P.I. Shelestiuk, biochemically — by assessing the levels of hematocrit, hemoglobin, erythrocytes, blood
electrolytes, vasopressin (antidiuretic hormone (ADH)) and brain natriuretic propeptide (proBNP), as well as the mean
erythrocyte volume and plasma osmolarity. Variables of fluid compartments of the body and central hemodynamics were
studied using the non-invasive bioimpedancemetry. Based on the values of oxygen concentration in arterial and venous blood,
total oxygen consumption (VO,) and delivery of oxygen (DO,), oxygen extraction ratio (O,ER) were calculated. The detected
changes indicate intravascular fluid deficiency and concomitant hemoconcentration with normal electrolytes levels and
plasma osmolarity. In patients with high surgical risk and moderate dehydration according to P.1. Shelestiuk, urgent surgical
pathology of the abdominal cavity reduces extracellular fluid volume by 19.1% (p=0.019) of the reference by reducing the
volume of the interstitium and intravascular fluid respectively by 20.7% (p=0.002) and 16.3% (p=0.001) of regional values,
which forms in patients a state of "volume depletion" of moderate severity. This is accompanied by an increase in the ADH
concentration by 16.7% (p=0.041) above reference and normal proBNP levels. Stroke volume decreases by 28.8% (p=0.021)
against tachycardia (increase in heart rate by 39.7% (p=0.001) above normal) and vascular spasm (increase in systemic
vascular resistance by 86.9% (p=0.001) above reference), which supports the normodynamic type of blood circulation
(cardiac index — 3.2 (0.4) /min/m?) with the decrease in stroke index and peripheral perfusion index by 41.3% (p=0.002) and
55.2% (p=0.002) from reference, respectively. DO, decreases by 11.1% (p=0.011) from reference with VO, increased by
16.3% (p=0.004) above reference, which leads to a decrease in oxygen utilization by 7.2% (p=0.041) from reference.

Pedepar. @opmyBaHHS BUXiAHUX 3MiH reMOAMHAMIKM Ta BOJHUX CEKTOPIB y Mali€HTIB BHCOKOIo Xipypriusoro
PHM3MKY mil BIUIMBOM TrocTpoi adaoMiHanabHoi matoJiorii. Kpasens O.B., €xanos B.B., Kpimradop I.A.,
303yas 0.0., Boakos 0.0., BiaacoB 0O.0. Ceped 201068HUX YUHHUKIE NAMOIOSTYHUX 3MIH, WO CYNPOBOOANCYIOMb 20CHIPY
abo0OMIHATbHY NAMOA02II0, BUOLTSIIOMb 3aNALHULL NPoYeC ovepesuHu ma Oe@iyum piouHu GHACTIOOK i NAMOIOSIUHUX
empam. Memor Hawio2o O0ocnioxdceHHs OYI0 npogecmu AHANI3 BUXIOHO20 CMAHY B0OHUX CEKMOpPI8 OpeaHizmMy ma
2eMOOUHAMIKU 8 NAYIEHMIB BUCOKO20 XIPYP2iuHO20 PUSUKY NpU 20CMpill XipypeiuHitl aboominanvuii namonozii. byno
obcmediceno 157 nayienmia 3 20cmporo abOOMIHANLHOIO NAMONO2IEr0, AKi nompebdyeanu excmpenoi nanapomomii. Hase-
Hicmb ma cmynins deghiyumy piouHU BUBHAHAIUCS KIIHIYHO 3 npoboto Ha 2iopoghinbricme mkxanun 3a 111 [lerecmiokom,
1abopamopHo — 3a OONOMO20I0 OYIHKU PIGHIE 2eMAMOKPUMY, eleKmpoimie Kpoesi, 6a3onpecuny (aHmuoiypemuyHozo 2op-
mony (AIT)) ma moskoeozo nampiiypemuunozo nponenmudy (MHII), a maxoodic cepednboco 06’emy epumpoyuma ma
ocmomspHocmi naasmu. Memodom HeineaszusHol OioimMnedancomempii usYaNU NOKA3HUKY 600HUX CEKMOPI6 OpeaHizmy ma
yenmpanwvHoi eemoounamixu. Ha ocnosi noxasnuxie KonyeHmpayii KUCHIO 6 apmepianbHili ma 6eHO3HIl KPOBI pO3PAX08YBANU
3aeanvre cnoxcusarnis (VO,) ma docmagky xuchio (DO,), koeghiyienm excmparyii kucrto (O,ER). Busgneni 3minu cgiowams
npo Oegiyum SHYMPIUHLOCYOUHHOT DIOUHU A CYNYMHIO 2eMOKOHYEHMPAYIIo HA ML HOPMATLHO20 8MICTITY eleKMpOLimie
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ma ocMONAPHOCME NAA3MuU. Y nayienmie 8ucokoeo Xipypeiuno2o pusuxy 3 2 cmynenem oeziopamayii 3a I1. 1. Lllenecmroxom
HeBIOKNIAOHA XipypeiuHa Namoo2is Op2aHie YepesHoi NOPONMCHUHU 3MEHULYE 00 €M PIOUHU NO3AKNIMUHHO20 NPOCMOPY HA
19,1% (p=0,019) 8i0 HOopMmU 3a PAXYHOK 3HUNCEHHA 00 €Mi8 THMEPCMUYilo Mma GHYMpIUHLOCYOUHHOI PIOUHU 8iON0GIOHO HA
20,7% (p=0,002) ma 16,3% (p=0,001) 6i0 pecionanbHux NOKA3HUKIE, WO QOPMYE 6 NAYICHMIE CMAH «00 EMHO2O
BUCHAdICEHHsLY CepedHbo2o cmynensi madxckocmi. Lle cynposodacyemuvcs 36invuennam xouyenmpayii A na 16,7%
(p=0,041) nonao nopmy npu Hopmaneromy pieni MHII. Yoapruii 06'em snuocyemocs na 28,8% (p=0,021) 6io nopmu na mi
maxixapoii (30invwennss YCC na 39,7% (p=0,001) nonad Hopmy) ma cyOuHHO20 Chazmy (NIOGUWEHHS 3A2ANbHO20
nepugepuurozo onopy cyour Ha 86,9% (p=0,001) norad KOHMPOILHI NOKAZHUKL), WO NIOMPUMYE HOPMOOUHAMIYHUL MUN
Kposoobizy (cepyesuii indexc— 3,2 (0,4) 1/x6/M’) na mui suudcenns yoaprozo ma nepugpepuynozo nepysiiinoeo iHoexcie
8ionogiono na 41,3% (p=0,002) ma 55,2% (p=0,002) 6i0 nopmu. DO, 3uuoxcyemvcs na 11,1% (p=0,011) 6i0 Hopmu npu
niosuwernomy na 16,3% (p=0,004) nonao nopmy VO, wo npuzeooums 0o 3uudicenns ymunizayii kucnio na 7,2% (p=0,041)

8I0 HOpMU.

Acute abdominal pathology accounts for the
majority of patients in surgical hospitals. It requires
emergency surgery and is accompanied by a number
of pathological changes in the body. Among the
main pathological factors that form the cor-
responding changes are the inflammatory process of
the peritoneum and fluid deficiency due to its
pathological losses [2,10]. Thes group of high
surgical risk patients is independently increasing in
the world, characterized by adverse treatment
outcomes. According to the systematic reviews, age
and baseline state severity, a significant influence on
the short- and long-term mortality was established
[3,5,9, 13, 15].

Aim of our study was to analyze the initial state
of fluid compartments of the body and hemo-
dynamics in high surgical risk patients with acute
surgical abdominal pathology.

MATERIALS AND METHODS OF RESEARCH

There were examined 157 patients with acute
abdominal pathology who underwent emergency
surgery in the extent of emergency laparotomy.
80 (50.9%) were males, 77 (49.1%) — females. Mean
age was 69.5 [60; 75] years.

The study was performed in accordance with the
requirements for limited clinical trials of the
Pharmacological Committee of the Ministry of Health
of Ukraine, the Universal Declaration of Bioethics and
Human Rights (1997), the European Convention on
Human Rights and Biomedicine (1997), WMA De-
claration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects (2000) as
amended (2013), orders of the Ministry of Health of
Ukraine No. 690 dated 23.09.2009, No. 944 dated
14.12.2009, No. 616 dated 03.08.2012.

Inclusion criteria: age from 45 to 75 years; urgent
laparotomy; moderate dehydration according to
P. I. Shelestiuk; high surgical risk on the P-POSSUM
scale; informed consent to participate in the study.

Exclusion criteria: age under 45 and over
75 years; elective surgical interventions; mild or
severe dehydration according to P. I. Shelestiuk; low
or moderate surgical risk on the P-POSSUM scale
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[5]; gastrointestinal bleeding; multiorgan failure
syndrome; intraoperative blood loss over 500 ml;
secondary fibrinous-purulent or purulent peritonitis;
total mesenteriothrombosis of the intestine; decom-
pensated somatic pathology; oncological diseases
regardless of location and stage; refusal of the
patient to participate in the study.

The first group (n=57) consisted of retrospec-
tively studied patients (R), the second group (n=100)
patients were studied prospectively (P).

Detailed history was collected in all patients, and
clinical, hardware, laboratory and calculation methods
were used. The presence and severity of fluid defi-
ciency were determined in all patients clinically — by
assessing the dehydration severity with the tissue hyd-
rophilicity test (THT) by P. L. Shelestiuk [2], bioche-
mically — by assessing the levels of hematocrit (Ht),
hemoglobin (Hb), erythrocytes (red blood cells
(RBCQ)), blood sodium, potassium, chlorine and cal-
cium (Na', K*, CI" and Ca®"), vasopressin (antidiuretic
hormon (ADH)) and brain natriuretic propeptide
(proBNP) and calculations of mean RBC volume
(mean corpuscular volume, MCV, fl) and plasma os-
molarity ( Osm, mosm/l) with the respective formulas
[2, 14].

All patients, according to the rules of pro-
paedeutics of internal diseases, underwent a physical
examination, which included determination of heart
rate (HR), central venous pressure (CVP), systolic
(SBP) and diastolic (DBP) blood pressure, followed
by calculation of mean arterial pressure (MAP)
according to the Hickem formula [12].

Body fluid compartments and the central hemo-
dynamics were measured using non-invasive bioimpe-
dancemetry monitoring complex of cardio-respiratory
system and tissue hydration KM-AR-01 "Diamant"
(Russia). Variables of body fluid compartments inclu-
ded: extracellular (ECFV, 1), intracellular (ICFV, 1) and
intravascular fluid volumes (IVFV, 1), plasma volume
(PV, 1) and total body fluid volume (TBFV, 1). Based
on the basic physiology of fluid distribution, interstitial
fluid volume (ISFV, 1) was calculated by the corres-
ponding formula [14]. Cardiac output (CO), cardiac
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index (CI), stroke volume (SV), stroke index (SI),
systemic vascular resistance (SVR), and peripheral per-
fusion index (PPI) were recorded. Hemodynamics type
was determined according to CI values [12]. Total oxy-
gen consumption (VO,, ml/min), total oxygen delivery
(DO,, ml/minxm?) and oxygen extraction ratio (O,ER,
%) were calculated by the applicable formulas [14].

To determine regional reference range, 40 assu-
medly healthy volunteers (mean age 60.3 (9.3) years)
were examined. Their results were taken as the
normal reference range.

Descriptive and analytical biostatistics methods
were used for statistical processing of research mate-
rials. Statistical processing of the study results was per-
formed using Microsoft Excel (Office Home Business,
serial 2KB4Y-6H9DB-BM47K-749PV-PG3KT) and
software pack STATISTICA 6.1 (StatSoftlnc., serial
AGAR909E415822FA) and included checking the
quantitative data distribution to the distribution of
Shapiro-Wilk, Kolmogorov-Smirnov and Lillefort. The
obtained results were accounted using the methods of
parametric and nonparametric biostatistics. Descriptive
statistics of quantitative variables included: arithmetic
mean (M), standard error (m), standard deviation (SD),
95% confidence interval (95% CI) in normal data
distribution, and median (Me) and interquartile range
(25%; 75%) for data with distribution other than
normal. Correlation analysis was performed by

calculating the Pearson linear correlation (r) and
Spearman's rank correlation (rs) coefficients according
to the conditions of their application [1].

RESULTS AND DISCUSSION

According to the P-POSSUM scale, all patients
were at high surgical risk. The analysis of the
obtained data established that the mean time from the
disease onset to admission to the hospital was 1.7 (0.3)
days. 80.3% (n=126) of patients were classified as
American Society of Anesthesiologists (ASA) class III,
19.7% (n=31) — ASA class IV.

The morbidity structure was dominated by stran-
gulated hernia in 47.2% (n=74) patients and acute
intestinal obstruction — 36.9% (n=58) patients. Per-
foration of gastric or duodenal ulcers was diagnosed
in 15.9% (n=25) of patients.

Analysis of peripheral blood count in high sur-
gical risk patients (Table 1) showed a Hb increase by
7.8% (p=0.025), RBC — by 9.8% (p=0.017), Ht — by
7.1% (p=0.007) above reference. MCV decreased by
3.8% (p=0.033). These changes indicated intra-
vascular fluid deficiency and concomitant hemocon-
centration. The levels of blood serum Na*, K, Ca*", CI
and plasma osmolarity did not differ statistically from
the reference (p>0.05 for each variable). This indicated
a simultaneous loss of fluid and electrolytes, which is
inherent in the state of "volume depletion".

Table 1
Baseline values of peripheral blood count, electrolytes
and plasma osmolarity in patients of subgroups P and R, M (SD)
Variable Reference (n=40) Subgroup R (n=57) Subgroup P (n=50) Total (n=157) p P
Hb, g/l 129.3 8.7) 1395 (5.1) 1415 (4.9) 140.4 (5.0) 0.025 0.693
RBC, x10'*1 4.1(0.3) 4.6 (0.2) 4.4 (0.1) 45 (0.1) 0.017 0.264
Ht, 1 0.42 (0.01) 0.45 (0.01) 0.45 (0.01) 0.45 (0.01) 0.014 0.465
MCYV, fl 98.3 (4.9) 95.3 3.7) 93.3(5.2) 94.6 (4.7) 0.033 0.588
Na’, mmol/l 141.8 (1.8) 143.8 (0.2) 140.4 (0.2) 1423 (0.3) 0.518 0.316
K', mmol/l 3.6 (0.1) - 3.7(0.1) 3.7(0.1) 0.844 0.564
Ca*, mmol/l 1.23 (0.11) 1.23 (0.10) 1.23 (0.10) 0.742 0.321
CI, mmol/l 102.5 (0.9) 98.8 (4.9) 100.6 (4.5) 98.9 (4.8) 0.532 0.519
Osmolarity, mosm/l 299.7 (2.5) 300.5 (1.4) 300.2 (1.4) 300.3 (1.2) 0.745 0.123

Notes: p — difference between the regional reference range and the main sample by Student's t test (t); p; — difference between groups by ANOVA

one-way analysis of variance.
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Indeed, the analysis of the initial body fluid
compartments state (Table 2) found a decrease in
ECFV by 19.1% (p=0.027) from the regional refe-
rence. This was due to a decrease in IVFV and ISFV
by 16.3% (p=0.001) and by 20.7% (p=0.001),
respectively. Intravascular deficiency fully cor-
related with PV deficiency and formed a negative

(p=0.061) from the reference range. These changes
were in line with a decrease in TBFV by 10.0%
(p=0.002) from the reference and were accompanied
by a reduction in THT time by 31.3% (p=0.019) in
all patients. Thus, acute abdominal pathology causes
fluid abnormalities, which are manifested by
redistribution of the fluid compartments volume in

correlation with serum Ca®" levels (rs=-0.30, the form of "volume depletion" in the absence of
p=0.001). ICFV did not differ significantly dehydration signs.
Table 2
Clinical and instrumental study of the baseline
body fluid compartments in patients of subgroups R and P, M (SD)

Variable Reference (n=40) Subgroup R (n=57) Subgroup P (n=50) Total (n=157) p P
ECFV, 1 14.1 (0.9) 11.4 (0.3) 11.4 (0.4) 0.027 0.966
ICFV, 1 24.9 (1.7 23.7 (0.5) 23.7 (0.6) 0.061 0.898
TBFV, 1 39.0 2.7) - 35.1(1.0) 35.1(1.2) 0.002 0.961
PV,1 2.7(0.2) 2.3 (0.1) 23 (0.1) 0.001 0.958
IVFV, 1 4.9 (0.3) - 4.1(0.2) 4.1(0.2) 0.001 0.877
ISFV, 1 9.2 (0.6) - 7.3 (0.4) 7.3 (0.4) 0.001 0.834
THT, min >40.0 27.5 (1.4) 27.5(1.5) 27.5 (1.5) 0.019 0.638

Notes: p — difference between the regional reference range and the main sample by Student's t test (t); p; — difference between groups by ANOVA

one-way analysis of variance.

The above-described initial "volume depletion"
was accompanied by an increase in ADH con-
centration by 16.7% (p=0.041) above reference
(Table 3), which confirmed the extracellular fluid

deficiency. A correlation was found between the
ADH level and PV (rs=0.19, p<0.01). The con-
centration of proBNP did not differ statistically from
the reference (p=0.941).

Table 3

Markers of baseline volume status of patients of subgroups R and P, Me (25%; 75%)

Variable Reference (n=40) Subgroup R (n=57) Subgroup P (n=50) Total selection (n=157) P P
proBNP, pmol/ml 63.8 (53.5; 78.4) - 65.5 (56.4; 82.1) 65.5 (56.4; 82.1) 0.941 0.452
ADH, pg/ml 4.2 (4.0; 11.6) - 4.5 (4.6;7.2) 4.5 (4.6;7.2) 0.041 0.543

Notes: p — difference between the regional reference range and the main sample by Mann-Whitney test (U); p; — difference between groups by

ANOVA one-way analysis of variance.

As always, adaptive hemodynamic changes are
formed in response to a decrease in IVFV.
Manifestations and severity of hemodynamic adjust-
ment depend on the rate and volume of fluid loss.
Analysis of baseline central and peripheral hemo-
dynamics (Table 4) found a decrease in SV by
28.8% (p=0.001) of reference, which was accom-

panied by an increase in SBP, DBP and MAP by
11.4% (p=0.037), 6.9% (p=0.049) and 24.9%
(p=0.027) above reference, respectively. At the same
time, CI decreased by 17.9% (p=0.032) from the
regional reference range, but still met the criteria of
normodynamic type of blood circulation. This was
provided by an increase in HR by 39.7% (p=0.001)
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and in SVR — by 86.9% (p=0.001). Peripheral vaso-
spasm was accompanied by a decrease in SI and PPI
by 41.3% (p=0.002) and 55.2% (p=0.002) from
reference, respectively, indicating abnormalities in
peripheral blood circulation and systemic oxygen
transport. Indeed, DO, decreased by 11.1% (p=0.011)

from reference in the setting of increased oxygen
consumption and reduced utilization. Thus, the VO,
index exceeded reference range by 16.3% (p=0.004),
while O,ER decreased by 7.2% (p=0.041) from the
reference.

Table 4
Baseline values of central and peripheral hemodynamics, oxygen metabolism in patients of
subgroups R and P, M (SD)
Variable Reference (n=40) Subgroup R (n=57) Subgroup P (n=50) | Total selection (n=157) p P

SBP, mm Hg 125.6 (7.7) 141.9 9.3) 136.1 (6.8) 139.9 (6.7) 0.037 0.735
DBP, mm Hg 80.6 (6.9) 85.3 (5.8) 85.6 (4.1) 85.4 (6.9) 0.049 0.581
MAP, mm Hg 82.6 (2.9) 102.5 (4.9) 100.3 (5.0) 101.2 3.7) 0.027 0.432
HR, bpm 76.3 (7.9) 103.0 3.1) 108.12.8) 106.6 (4.3) 0.002 0.826
SV, ml 80.0 (6.8) - 57.1(7.9) 57.1(7.9) 0.021 0.724
SI, ml/m’ 46.1 2.5) - 30.3 (4.1) 30.3 (4.1) 0.002 0.915
CO, /min 6.1 (0.6) - 7.6 (0.6) 7.6 (0.6) 0.017 0.743
CI, Vmin/m’ 3.9 (0.3) - 3.2(0.1) 3.2(0.1) 0.028 0.739
SVR, dynexsecxem™ 1279 (156) - 2417 (340) 2417 (340) 0.018 0.698
CVP, mm Hg 4.4 (1.6) 1.4 (0.1) 1.8 (0.2) 1.5(0.2) 0.032 0.345
PPI, abs. units 2.5 (0.6) - 1.3 (0.1) 1.3 (0.1) 0.002 0.934
DO,, ml/minxm’ 664.2 (33.2) - 589.8 (40.1) 589.8 (40.1) 0.011 0.723
VO,, ml/min 180.0 (10.0) - 209.8 (15.2) 209.8 (15.2) 0.002 0.871
0.ER, % 30.0 (4.2) - 28.1 (1.9) 28.1 (1.9) 0.041 0.965

Notes. p — difference between the regional reference range and the main sample by Student's t test (t); p; — difference between groups by ANOVA

one-way analysis of variance.

Development of the inflammatory process in the
abdominal cavity is accompanied by a disruption of
the body fluid and electrolyte balance, and is
confounded by pathological fluid loss. In clinical
practice, fluid deficiency in acute abdominal patho-
logy is traditionally characterized as "dehydration"
[2, 6, 8, 11]. However, dehydration is loss of water
without electrolytes, which causes the transfer of
fluid from the cell into the extracellular space and
forms an intracellular fluid deficit in a setting of
plasma hyperosmolarity [4]. In our study, in high
surgical risk patients with acute abdominal patho-
logy, we did not find any baseline abnormalities of
both plasma electrolyte levels (Na*, K', Ca*", CI")
and its osmolarity, which doesn’t meet the definition
of dehydration [2, 6, 8, 11]. Intracellular fluid volu-
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me also didn’t differ significantly from the refe-
rence, while the extracellular fluid volume decreased
due to both circulating blood volume and interstitial
fluid volume deficiency. These changes were
consistent with a decrease in TBFV by 10.0%
(p=0.002) from the regional reference and were
accompanied by a reduction in THT time by 31.3%
(p=0.019) in all patients. Thus, acute abdominal
pathology in high surgical risk patients with mo-
derate dehydration according to P. 1. Shelestiuk is
accompanied by the loss of both water and electro-
lytes, which keeps the plasma isoosmolar. Such a
deficit of body fluid is understood as a "volume
depletion", a decrease in the extracellular fluid volu-
me, which forms a deficit of both intravascular
("intravascular depletion") and interstitial fluid
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volumes [4, 7]. We believe that it makes sense to
further develop the study of baseline changes in
water-electrolyte status and body fluid compart-
ments in patients with acute abdominal pathology of
varying severity.

Changes in cardiovascular function were due to
the formation of hypovolemia and corresponded to
the slow rate of fluid loss, which does not contradict
the generally accepted postulates [4, 7].

CONCLUSIONS

In patients with high surgical risk and moderate
dehydration according to P.I. Shelestiuk, urgent
surgical pathology of the abdominal cavity:

1. reduces extracellular fluid volume by 19.1%
(p=0.019) of the reference due to the reduction of
interstitial fluid volume and intravascular fluid
volume by 20.7% (p=0.002) and 16.3% (p=0.001),
respectively, and forms a state of "volume depletion”
of moderate severity in patients;

2. reduces stroke volume by 28.8% (p=0.021) from
reference against tachycardia (increase in heart rate by
39.7% (p=0.001) above reference) and vascular spasm
(increase in systemic vascular resistanceby 86.9%
(p=0.001) above reference);

3. supports the normodynamic type of blood circu-
lation (cardiac index — 3.2 (0.4) I/min/m?) in the setting
of a stroke index, peripheral perfusion index and total
oxygen delivery decrease by 41.3% (p=0.002), 55.2%
(p=0.002), and 11.1% (p=0.011) of the reference,
respectively, with increased oxygen consumption (in-
crease in total oxygen consumption by 16.3%
(p=0.004) above reference) and reduced utilization
(decrease in oxygen extraction ratio by 7.2% (p=0.041)
from reference).

Conflict of interests. The authors declare no

conflict of interest.

REFERENCES

1. Leonov VP., editor. [How to Describe Statistics in
Medicine: A Guide for Authors, Editors, and Reviewers].
Moskva: Prakticheskaya medetsuna; 2016. p. 480. Russian.

2. Fomin PD, Usenko OYu, Bereznytskyi YaS, editors.
[Emergency abdominal surgery (standards of organization
and professionally oriented algorithms of medical care)].
Kyiv: Library “Zdorove Ukrainy”; 2018. p. 354. Ukrainian.

3. Aggarwal G, Peden CJ, Quiney NF. Improving
Outcomes in Emergency General Surgery Patients: What
Evidence Is Out There. Anesth. Analg. 2017;125(4):1403-
5. doi: https://doi.org/10.1213/ANE.0000000000002190

4. Asim M, Alkadi MM, Asim H, Ghaffar A. Dehy-
dration and volume depletion: How to handle the
misconceptions. World J Nephrol. 2019;21(1):23-32.
doi: https://doi.org/10.5527/wjn.v8.i11.23

5. Carlisle JB. Risk prediction models for major
surgery: composing a new tune. Anaesthesia. 2019;74:7-
12. doi: https://doi.org/10.1111/anae.14503

6. Croskerry P, Cosby KS. Patient Safety in Emer-
gency Medicine. Philadelphia: Lippincott-Williams
&Wilkins, PA; 2016. p. 1279

7. Marx G, Schindler AW, Mosch C, et al. Intra-
vascular volume therapy in adults: Guidelines from the
Association of the Scientific Medical Societies in
Germany. Eur J Anaesthesiol. 2016;33(7):488-521.
doi: https://doi.org/10.1097/EJA.0000000000000447

8. Miller TE, Myles PP. Perioperative Fluid Therapy
for Major Surgery. Anesthesiology. 2019;130:825-32.
doi: https://doi.org/10.1097/ALN.0000000000002603

9. Murray D. Improving
emergency laparotomy. Anaesthesia.
doi: https://doi.org/10.1111/anae.12620

10. NELA Project Team. The Fifth Patient Report Of
The National Emergency Laparotomy Audit. RCoA.
London: UK; 2019. p. 59.

11. Patel N, Durland J, Makaryus AN. Physiology,
Cardiac Index. StatPearls. StatPearls Publishing; 2021.
Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 539905/

12. Patel R, Cooper N, Paul Cramp P, Forrest K.
Essential Guide to Acute Care. 3rd edition. Wiley-
Blackwell, NJ; 2020. p. 240.

13. Oliver CM, Walker E, Giannaris S, Gro-
cott MPW, Moonesinghe SR. Risk assessment tools vali-
dated for patients undergoing emergency laparotomy: a
systematic review. British Journal of Anaesthesia.
2015;115(6):849-60.
doi: https://doi.org/10.1093/bja/aev350

14. Tobias A, Ballard BD, Mohiuddin SS. Physio-
logy, Water Balance. StatPearls. StatPearls Publishing;
2021. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 541059/

15. Vivekanand KH, Mohankumar K. Clinical Out-
come of Emergency Laparotomy: Our Experience at ter-
tiary care centre (A case series). International Journal of
Biomedical and Advance Research. 2015;6(10):709-14.

outcomes  following
2014;69:300-5.

CIIMCOK JIITEPATYPHU

1. Kak onucelBaTh CTaTUCTUKY B  MEAULIUHE:
PYKOBOJICTBO UIS aBTOPOB, PEJAKTOPOB U PEICH3CHTOB /
nox pexn. B.IL JleonoBa. Mocksa: Ilpakr. MeauuuHa,
2016. 480 c.

21/ Vol. XXV1/ 3

2. HesigknamHa Xipyprisi OpraHiB 4epeBHOI IOPOX-
HUHHU (CTAaHOAPTH OpraHizaiii Ta mpodeciiiHo opieHTOBaHI
ATOPUTMH HAJaHHA MEIUYHOI JOMOMOTH) / 3a pem.

99



CLINICAL MEDICINE

I1. A. ®omina, O. IO. Ycenxo, . C. bepesnumpkoro. Kuis:
bi6mioTeka «3mopos’st Yipainm», 2018. 354 c.

3. Aggarwal G., Peden C.J., Quiney N. F. Impro-
ving Outcomes in Emergency General Surgery Patients:
What Evidence Is Out There. Anesth. Analg. 2017.
Vol. 125, No. 4. P. 1403-1405.

DOI: https://doi.org/10.1213/ANE.0000000000002190

4. Asim M., Alkadi M. M., Asim H., Ghaffar A.
Dehydration and volume depletion: How to handle the
misconceptions. World J Nephrol. 2019. Vol. 21, No. 1.
P. 23-32. DOI: https://doi.org/10.5527/wjn.v8.i1.23

5. Carlisle J. B. Risk prediction models for major
surgery: composing a new tune. Anaesthesia. 2019.
Vol. 74. P. 7-12. DOLI: https://doi.org/10.1111/anae.14503

6. Croskerry P., Cosby K. S. Patient Safety in
Emergency Medicine. Philadelphia: Lippincott-Williams
&Wilkins, PA, USA, 2016. 1279 p.

7. Intravascular volume therapy in adults: Guide-
lines from the Association of the Scientific Medical
Societies in Germany / G. Marx et al. Eur J Anaesthesiol.
2016. Vol. 33, No. 7. P. 488-521.

DOI: https://doi.org/10.1097/EJA.0000000000000447

8. Miller T. E., Myles P. P. Perioperative Fluid The-
rapy for Major Surgery. Anesthesiology. 2019. Vol. 130.
P. 825-832.

DOI: https://doi.org/10.1097/ALN.0000000000002603

100

9. Murray D. Improving outcomes following emer-
gency laparotomy. Anaesthesia. 2014. Vol. 69. P.300-
305. DOL: https://doi.org/10.1111/anae.12620

10. NELA Project Team. The Fifth Patient Report Of
The National Emergency Laparotomy Audit. RCoA.
London: UK, 2019. 59 p.

11. Patel N., Durland J., Makaryus A. N. Physiology,
Cardiac Index. StatPearls. StatPearls Publishing; 2021.
URL.: https://www.ncbi.nlm.nih.gov/books/NBK 539905/

12. Patel R., Cooper N., Paul Cramp P., Forrest K.
Essential Guide to Acute Care. 3rd ed. Wiley-Blackwell,
NIJ, USA, 2020. 240 p.

13. Risk assessment tools wvalidated for patients
undergoing emergency laparotomy: a systematic review /
C. M. Oliver et al. Br. Journal of Anaesthesia. 2015.
Vol. 115, No. 6. P. 849-860.

DOIL: https://doi.org/10.1093/bja/aev350

14. Tobias A., Ballard B. D., Mohiuddin S. S. Physio-
logy, Water Balance. StatPearls. StatPearls Publishing; 2021.
URL: https://www.ncbi.nlm.nih.gov/books/NBK 541059/

15. Vivekanand K. H., Mohankumar K. Clinical Out-
come of Emergency Laparotomy: Our Experience at
tertiary care centre (A case series). Infer. Journal of
Biomedical and Advance Research. 2015. Vol. 6, No. 10.
P. 709-14.

The article was received
2021.03.05

Licensed under CC BY 4.0



