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Abstract. To assess the effectiveness of the liberal and restrictive protocol of perioperative infusion therapy in
emergency laparotomy, we examined 100 patients. The degree of surgical and anesthetic risk according to the
ASA scale was IIE, the surgical risk on the POSSUM scale was 1—5 % and corresponded to the average sur-
gical risk. All patients underwent preoperative preparation for 2 hours in the intensive care unit in the volume
of 2870 = 540 ml and 1733 £ 340 ml, respectively, in groups, with a calculated infusion load of §0— 120 and
40—60 ml/kg/day. Patients were examined clinically, instrumentally and laboratorially. The study proved
that acute surgical pathology in patients with moderate surgical risk is accompanied by the maintenance of
a normal total volume of fluid with a significant redistribution of water sectors in the body such as plasma
deficiency with development of hypovolemia, formation of intracellular dehydration, the initial increase in
the volume of the interstitial space. The change in water sectors is combined with the development of relative
hyperdynamia due to an increase in the total peripheral resistance and heart rate. The use of a restrictive
strategy of infusion therapy in patients with moderate surgical risk allows restoring the physiological volumes
of water sectors in the body and forms a normodynamic type of circulation from day 3 of postoperative period.
Keywords: restrictive protocol; liberal protocol; perioperative infusion therapy; water sectors; central he-

modynamics; emergency laparatomy

Intfroduction

Urgent surgery may be associated with a significant
rate of complications, many of which are avoidable.
Perioperative complications strongly correlate with long-
term mortality and morbidity and generate increased
healthcare costs. The average complication rate may
vary from 5 to 64 %, and mortality rates are high, too
(30-80 %) [3—6]. Fluid administration before, dur-
ing and after abdominal surgery is an essential part of
postoperative care to maintain the fluid and biochemical
balance in a patient. Abdominal surgical procedures
are associated with dehydration, bowel preparation and
intra- and postoperative fluid and electrolyte loss [2].
Concerns about perioperative fluid deficiency, support of
circulation and cardiac function after general anesthesia,
control of postoperative circulation, avoidance of blood
transfusion and preservation of urine output are all issues
that are thought to account for the administration of these
excessive amounts of fluid [1—4]. Liberal or traditional
intravenous fluid regimens that are administered during
abdominal surgery deliver up to 7 liters of fluid on day

of surgery. Such regimens can lead to tissue edema and
weight gain of 3 to 6 kg. Some small trials have shown that
a more restrictive fluid regimen led to fewer complications,
a shorter hospital stay, and recent consensus statements
support fluid restriction. Another concept has recently
been raised that perioperative restrictive fluid therapy, also
referred to as a near-zero perioperative fluid balance or a
zero-balance approach, may be beneficial [5].

The purpose of the study was to compare the effectiveness
of'the restrictive and liberal protocol of perioperative infusion
therapy in patients undergoing emergency laparatomy.

Materials and methods

Having agreed with the local ethics committee and ob-
tained the informed consents, 100 patients were examined
(46 men and 44 women with an average age of 60 = 11
years). Acute cases of emergency laparotomy were: stran-
gulated inguinal hernia (n = 16), strangulated ventral
hernia (n = 18), acute intestinal obstruction (n = 20),
perforated gastric ulcer (n = 28), perforated ulcer of the
duodenum (n = 10), peritonitis (n = §).
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Inclusion criteria: the patient’s age more than 45 years
and less than 75 years; emergency laparotomy; predicted
intraoperative blood loss less than 500 ml; American Soci-
ety of Anesthesiologists (ASA) I1I; diabetes mellitus in the
stage of compensation.

Exclusion criteria: the patient’s age less than 45 years and
more than 75 years; gastrointestinal bleeding; ASA I-11-1V;
diabetes mellitus in the stage of decompensation; pregnancy
and lactation; allergic reactions to any component of drug
therapy; patient’s refusal to participate in the study.

All patients were examined according to the protocol
of the Ministry of Health of Ukraine No. 297 (02.04.2010).
At the same time, concomitant pathology was identified:
ischemic heart failure (n = 46), diabetes mellitus type
II in remission (n = 12), chronic bronchitis in remis-
sion (n = 24), excessive body weight (obesity class I—II)
(n=21), community-acquired pneumonia (n = 4).

Preoperative treatment was carried out in the intensive
care unit according to the standards of professional proto-
cols (Ministry of Health of Ukraine, 2008): perioperative
fluid management, prevention of thrombosis and wound
infections. Hypovolemia was managed using infusion ba-
lanced crystalloid solutions. To determine the severity of
hypovolemia, we used the test of tissue hydrophilicity by
Shelestiuk which corresponded to degree I1. Patients were
divided into two groups by blinding. In group 1 (n = 50),
liberal regimen of fluid administration was applied
perioperatively. Infusion volume was 80—120 ml/kg/day.
Patients of group 2 (n = 50) received treatment of hypovo-
lemia according to restrictive regimen — 40—60 ml/kg/day.
Thus, 25 % of the calculated amount of volume deficit were
infused during the first hour of treatment. In the absence
of hemodynamic effects of infusion, we administered va-
sopressors (norepinephrine, phenylephrine) under general
principles. Next 25 % were infused during two hours of
treatment (including intraoperative). Full restoration of
volume deficit (last 50 %) was carried out by the end of the
first day of treatment. After a complete volume restoration,
infusion therapy was performed under general principles.

Surgical intervention was performed with the total in-
travenous anesthesia in both groups. The average duration
of the operation was 60.6 & 20.3 minutes.

We studied the clinical parameters of systemic hemo-
dynamics: blood pressure, mean arterial pressure, heart
rate (HR) and routine clinical laboratory tests (general
blood and urine analysis, coagulogram, biochemical blood
test). The central and peripheral hemodynamic para-
meters (cardiac index (CI), general peripheral vascular
resistance (GPVR)) were determined by the method of in-
tegral rheography using Diamant apparatus. The following
indicators of water sectors were studied: the volume of ex-
tracellular fluid (ECF), the volume of intracellular fluid,
the total volume of fluid, plasma volume by the method
of noninvasive bioelectric integral evaluation of the body
structure using the Diamant monitor complex.

ASA and POSSUM (Physiological and Operative Se-
verity Score for the enUmeration of Mortality and morbi-
dity) scales were used for stratification of surgical risk.

Postoperative complications were assessed according
to Clavien-Dindo classification (2009). Control points:
before surgery, 1, 3, 57, 10—14, 28—30 days after surgery.

The observation was conducted in accordance with the
requirements of the ethical committee. Statistical process-
ing of the results was carried out using the MS Excel 2007,
Statistica 6 software package. The data are presented in the
form M + m. P-values lower than 0.05 were statistically
significant.

Results and discussion

The analysis showed an initial reduction of intracellular
fluid and plasma volumes by 4.0 = 0.2 % and 5.0 = 0.2 %
below norm in group 1 and 4.3 £ 0.1 % and 5.2 £ 0.3 %
in group 2, respectively, in patients undergoing emergency
laparatomy before the infusion correction. It correspon-
ded to degree II of dehydration and was associated with an
increase of ECF by 6.0 + 0.1 % and 6.1 + 0.2 %, respec-
tively, in groups 1 and 2. The total volume of liquid saved
was within the normal range. Relative hyperdynamia (CI
exceeded normal values by 11.0 0.8 % and 13.0 £ 0.6 %)
was supported by vasospasm (GPVR was higher than
norm by 18.0 = 1.3 % and 19.0 + 1.4 %, respectively, in
groups) and tachycardia (HR was higher than norm — by
13.0 £ 1.5 % and 12.0 £+ 1.8 %). It maintained the blood
pressure at the level of norm.

After preoperative infusion therapy with balanced crys-
talloid solutions in a total volume of 2870 + 540 ml according
to liberal protocol of infusion therapy and 1733 £ 340 ml —
to restrictive protocol during 2 hours, we noted a further
increase in the incidence of heart failure in groups — to
9.0 £ 1.0 % and 8.0 &+ 1.0 % above the norm, respectively,
restoration of plasma volume and ECF to normal values
against a background of increased total volume of fluid — by
40+ 1.4 % and 2.5 £ 1.1 % of normal rates. In that time,
restoration of volumes in water sectors was accompanied by
stabilization of indices of central hemodynamics up to nor-
modynamics with preservation of moderate tachycardia.

Patients of group 1 had the general volume of infusion
of 6360 * 450 ml in the first postoperative day. Water sec-
tors did not differ from those before laparotomy, however,
we marked a relative hypodynamia of circulation (CI —
78 % of the norm), increased GPVR — by 62 % of the
norm, HR — by 26 % and mean arterial pressure main-
tenance about physiological norm. From day 3 to 7 of ob-
servation, hypodynamic type of hemodynamics was saved.
The most expressed vasospasm was on the third postopera-
tive day (GPVR is 66 % higher than norm) and remained
to day 10. It combined with development of hypodynamic
type of circulation on day 5 of observation, when the CI
decreased by 24 % of normal level.

On day 1 of observation, the total infusion volume
in patients of group 2 amounted to 4360 = 450 ml. The
volumes of water sectors did not differ significantly from
those by the end of the preoperative infusion prepara-
tion, we noted the formation of a normodynamic type of
blood circulation (CI corresponded to 98 % of the norm),
GPVR was higher than norm by 2 %, and the preservation
of blood pressure values occurred within the physiological
norm. On the third postoperative day, water sectors in the
body did not differ significantly from the normal values. It
lasted until the end of the follow-up. From day 3 to 14 of
treatment, the parameters of central hemodynamics also
corresponded to the norm.
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Conclusions

1. Acute surgical pathology in patients with moderate
surgical risk is accompanied by the maintenance of a nor-
mal total volume of fluid with a significant redistribution of
water sectors in the body:

— deficiency of plasma with the development of hypo-
volemia;

— formation of intracellular dehydration;

— an initial increase in the volume of the interstitial
space.

2. The change in water sectors is combined with the de-
velopment of relative hyperdynamia due to an increase in
the total peripheral resistance and heart rate.

3. The use of a restrictive strategy of infusion therapy
in patients with moderate surgical risk allows restoring the
physiological volumes of water sectors in the body and
forms a normodynamic type of circulation from day 3 of
postoperative period.
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Y «AHernponeTpPOBCKAS MEANLIMHCKAS akaaemmst M3 YkpauHsi», r. AHenp, YkpauHa

MepuronepauUoHHAS MHPY3IUOHHAS TepPanus PA3HbIMU MO 06bEeMY NPOTOKOAAMM Y NALUEHTOB
CO CPEeAHUM XUPYPrM4ecKnm pPUCKOM, MOAAEKALLUX HEOTAOXKHOM AdNapaToMmm

Pe3siome. C nenbio oneHkn ahHheKTUBHOCTH THMGEPATHHOTO 1
PECTPUKTUBHOTO MPOTOKOJIOB MEepUOTIepallMOHHON UHGDY3U-
OHHOW Teparuu MPY HEOTJIOXKHOM JlarapaTOMUU HaMU ObLITO
oocienoBaHo 100 OosibHBIX. CTeneHb OMEpPallMOHHO-aHe-
CTEe3UOJIOTUYECKOro pucka coorsercTBoBaia IIE kiaccy mo
mkaine ASA, xupypruueckoro prcka no mkaie POSSUM —
1—-5 % (cpemumii puck). BceM G0JIBHBIM MTpOBeIeHa MpeIoIie-
palloHHas TIOATOTOBKA Ha MPOTSIKEHUU 2 YacOB B YCJIOBUSIX
OTIEJICHUSI MHTEHCUBHOM Tepanuu B o0beMe 2870 + 540 mu
B 1-1i rpynne u 1733 + 340 mu1 Bo 2-1, mpu pacyeTHOM MHY-
3noHHO# Harpy3ke 80—120 mi u 40—60 MJI/KT/CyT COOTBET-
CTBeHHO. BoJsibHbIe ObUTM 00C/IeI0BaHbl KIMHUYECKM, WH-
CTPYMEHTAJIBHO U J1abopaTopHO. B mccienoBanuu mokaszaHo,
4TO OCTpast XMPyPruyeckast MaToyorusl y MalrueHTOB CO Cpell-
HUM XUPYPTUIECKUM PUCKOM COTIPOBOXIAETCS MCXOTHBIM

Kpaseup O.B.

COXpaHEHUEM HOPMaJIbHOTO O0O0I1eTo 00beMa XUAKOCTU Ha
(one nedpuuta od6veMa MmIa3Mbl ¢ pa3BUTHEM TUITIOBOJIEMUH,
BHYTPUKJIETOYHOM IETUAPATAIINN U MHTePCTUIINATBHOTO OTe-
Ka. DTO MPUBOAUT K OTHOCUTEIHHOU TUTIEPIUHAMUU TTyTeM
YBEJIMUEHUST OOIIEro Mepudepuyeckoro COMpPOTUBICHUS U
YacTOTBl CEpPAEUHBIX cokpalleHuil. [IpuMeHeHue pecTpuk-
TUBHOW CTpaTeTUW TepUOIEePAIIMOHHON WHGY3MOHHOUN Te-
pamnuu TO3BOJISIET BOCCTAHOBUTDH (DU3NOJIOTUIECKUE 00BEMBI
BOJIHBIX CEKTOPOB OpraHusma u ccopMUpoBaTb HOPMOJIMHA-
MUYECKUI T KPOBOOOPALEHNS C 3-X CYTOK MOCJIe0TepaLu-
OHHOTO MEPUOAA.

KiioueBbie CJI0Ba: pecTpUKTHBHBIN MTPOTOKOJN; JTHOEPab-
HBI{ TIPOTOKOJ; TIepuoTepannoHas NHQY3NOHHAs Teparus;
BOJIHbIE CEKTODA; LIEHTpadbHasi TeMOAMHAMUKA; YPreHTHast
JlarapaToMust

A3 «AHinponeTtposcbka meanydHa akaaemis MO3 YikpaiHu», m. ARinpo, YkpaiHa

MepionepauinHa iHPy3inHa Tepania pPisHMMKU 30 06CArOM NPOTOKOACGMM B NALLIEHTIB i3 cepeAHiM
XipypriyHnmM puU3snKomM, sKi NiAAIraroTb HEBIAKAGAHIN AanapaTomii

Pe3iome. 3 MeTo10 OLIiHKY e(EKTUBHOCTI J1iGEPaTLHOTO Ta pe-
CTPUKTHUBHOTO MPOTOKOJIB MepionepauiitHoi iHdy3iliHoi Tepa-
i IpY HeBIAKITaaHil JanmapaTomii Hamu Oyso obctexxeHo 100
xBopux. CTyMmiHb onepaliiftHO-aHeCTe310JI0r YHOTO PU3UKY BiJl-
nosinas I1E kiaccy 3a mikanoo ASA, XipypriyHoro pusmky 3a
mkaynolo POSSUM — 1-5 % (cepenniit pu3uK). Ycim XBopuM
MPOBENICHO TIepeaoTepalliifHy MiArOTOBKY BIIPOIOBX 2 TOIWH
B YMOBax BillIiJIeHHS] iHTEHCUBHOI Teparii B 00’emi 2870 + 540
My 1-i rpymi Ta 1733 £ 340 M y 2-id, mpu po3paxyHKOBOMY
iHGy3iitHOMy HaBaHTaxeHHi 80—120 Ta 40—60 MJ1/Kr/m00y Bi-
MOBiIHO. XBOpi OyJI OOCTEXEHi KJIiHIYHO, IHCTPYMEHTAJILHO i
J1abopaTopHO. Y JOCIIIKEHHI IOBEACHO, 10 rOCTpa Xipypriu-
Ha TaToJIOTisl B MAaLi€EHTIB i3 cepeaHiM XipypriuHUM pU3UKOM

CYIIPOBOJIKYETBCSI MOYATKOBUM 30€pEXEHHSIM HOPMAJIbHOIO
3arajibHoOro 00’eMy pinuHu Ha GoHi Aediuuty 06’ eMy Mjaa3Mu
3 PO3BUTKOM TillOBOJIEMii, BHYTPILIHBOKJIITUHHOI AeTiapaTalii
Ta iIHTepCTULIIAIbBHOTO HAOpPsKY. Lle mMpuBOAUTL 10 BiZHOCHOI
rineparHaMii IIJISIXOM 301UTbIIEHHS 3aTaJIbHOTO MepudepruuyHo-
'O OTIOPY CYIVH i YaCTOTH CePIIEBUX CKOPOUEHb. 3aCTOCYBAaHHS
PECTPUKTUBHOI CTpaTeTii repiornepaliitHoi iHdy3iiiHoi Tepartii
JIO3BOJISIE BiTHOBUTHU (Pi3iosoriuHi 006’eMU BOIHUX CEKTOPIB Op-
raHiamy i cbopMyBaTh HOPMOAMHAMIYHUI TUIT KPOBOOOITryY 3 3-i
no0u micygonepauiiHoOro nepiofy.

Ki10490Bi clioBa: pecTpuKTUBHUI TIPOTOKOI; JTiOepanrbHUiA
MPOTOKOJI; TIepionepaliiiiHa iHgy3iiiHa Teparist; BOIHI CEKTO-
pU; LIeHTpaJbHa FTeMOIMHAMIKa; YpreHTHa JlanapaToMist
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