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Assessment of the state of water sectors
and central hemodynamics during restrictive
protocol of perioperative infusion therapy
in patients undergoing emergency laparotomy

Abstract. Background. Abdominal acute surgical pathology is an acute condition requiring emergency
surgical intervention. The lack of objective instrumental-laboratory data on the patient’s condition, the
uncertainty in exact extent of surgical interventions, the difficulty of conducting a prognostic assessment
are the factors that increase the risk of postoperative complications with high mortality rate (30—80 %).
The purpose of the study was to evaluate the effectiveness of the restrictive protocol of perioperative infu-
sion therapy in patients undergoing emergency laparotomy. Materials and methods. Having agreed with
the local Ethics Committee and obtained the informed consents, 30 patients, who needed emergency lapa-
rotomy, were examined. Preoperative treatment was performed in the intensive care unit according to the
Standards of professional protocols (the Ministry of Health of Ukraine, 2008): perioperative fluid manage-
ment, prevention of thrombosis and wound infections. Hypovolemia was treated by infusion of balanced
crystalloid solutions. The hypovolemia severity was determined by using the test of tissue hydrophilia by
Shelestiuk and corresponded to the degree 11. Infusion volume was 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 he-
modynamic effects of infusion volume, we administered the vasopressors (norepinephrine, phenylephrine)
in accordance with general practices. The next 25 % were infused during two hours of treatment (inclu-
ding intraoperative period). Full restoration of volume deficit (last 50 %) was carried out by the end of the
first day of treatment. After fluid volume was restored to the full and normovolemia (postoperatively) was
achieved, infusion therapy was performed in accordance with general practices. We studied the clinical
parameters of systemic hemodynamic, central and peripheral hemodynamic parameters and water sectors
of the body. Scoring scales ASA and POSSUM were used for stratification of surgical risk. Control points
were before surgery, days 1, 3, 5—7, 10— 14, 28— 30 after surgery. Results. The results of 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 the water sectors of the body, such as
plasma deficit with the development of hypovolemia, 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. Conclusions. 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 the water sectors of the body, particularly deficit of
plasma with the development of hypovolemia, formation of intracellular dehydration, the initial increase
in the volume of the interstitial space. The use of a restrictive strategy of infusion therapy in patients with
moderate surgical risk allows restore the physiological volumes of the water sectors of the body and form a
normodynamic type of circulation from the 3 day of postoperative period.
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Introduction

Abdominal acute surgical pathology is an acute con-
dition requiring emergency surgical intervention. In this
case, emergency laparotomy is the main method for
both surgical diagnosis and surgical treatment in these
patients. Emergency laparotomy is a great concept for
more than 400 different types of surgical interventions
and is about 53 % of the total number of surgeries. The
complexity of providing high-quality medical care to pa-
tients of this category is associated with the heterogeneity
of acute conditions, the need to assess the patient’s con-
dition and conduct preoperative preparation under the
conditions of severe time limitation [1—3]. The lack of
objective instrumental-laboratory data on the patient’s
condition, the uncertainty of the exact extent of surgical
intervention, the difficulty of conducting a prognostic
assessment are the factors that increase the risk of post-
operative complications with high mortality rate (30—
80 %) [4—6].

Such a high percentage of mortality and posto-
perative complications is associated with the develop-
ment of multiple organ failure. Hypovolemia is one of
the main causes of the development of multiple organ
failure and occurs due to decreased drinking, vomiting,
diarrhea, paralytic ileus, swelling and edema of the in-
testine. It forms violations of central hemodynamics, a
deficiency of perfusion of the lungs, kidneys, and liver.
These changes lead to hypotension, development of
respiratory distress syndrome, hepatic and renal dys-
function, abdominal compartment syndrome. Analysis
of evidence-based studies identified a priority effect of
perioperative infusion therapy on the development of
postoperative complications in patients with surgical
pathology [3, 4].

The purpose of the study was to evaluate the effective-
ness of the restrictive protocol of perioperative infusion
therapy of a patient undergoing emergency laparotomy.

Materials and methods

Having agreed with the local Ethics Committee and
obtained the informed consents, 30 patients were exa-
mined. Acute case of emergency laparotomy included
strangulated inguinal herniation (n = 6), strangulated
ventral hernia (n = 1), acute intestinal obstruction
(n = 10), perforated gastric ulcer (n = 8), perforated
ulcer of the duodenum (n = 3), peritonitis (n = 2). We
examined 16 men and 14 women of average age 60 £ 11
years.

Inclusion criteria were the patient’s age more than 45
years and less than 75 years; emergency laparotomy, pre-
dicted intraoperative blood loss less than 500 ml; A SA
III; diabetes mellitus at the stage of compensation.

Exclusion criteria were the patient’s age less than 45
years and more than 75 years; gastrointestinal bleeding;
ASA 1-II-1V, decompensated diabetes mellitus; preg-
nancy and lactation; allergic reactions to any compo-
nent 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: diffuse diabetes mellitus type II in remis-

sion (n = 22), chronic bronchitis in remission (n = 14),
excessive body weight (obesity I—II stage) (n = 12),
community-acquired pneumonia (n = 4).

Preoperative treatment was performed in the inten-
sive care unit according to the Standards of professional
protocols (the Ministry of Health of Ukraine, 2008):
perioperative fluid management, prevention of throm-
bosis and wound infections. Hypovolemia was treated
by infusion of balanced crystalloid solutions. The hy-
povolemia severity was determined by using the test of
tissue hydrophilia by Shelestiuk and corresponded to
the degree II. Infusion volume was 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 volume, we
administered the vasopressors (norepinephrine, phen-
ylephrine) in accordance with general practices. The
next 25 % were infused during two hours of treatment
(including intraoperative period). Full restoration of
volume deficit (last 50 %) was carried out by the end
of the first day of treatment. After fluid volume was re-
stored to full and normovolemia (postoperatively) was
achieved, infusion therapy was performed in accor-
dance with general practices.

Surgical intervention was carried out under the total
intravenous anesthesia. The average duration of the ope-
ration was 60.6 & 20.3 minutes.

We studied the clinical parameters of systemic hemo-
dynamics: blood pressure, mean arterial pressue, heart
rate (HR) and routine clinical laboratory tests (general
blood and urine analysis, coagulogram, biochemical
blood test). The central and peripheral hemodynamic
parameters were assessed by the method of integral
rheography with the apparatus Diamant: cardiac index
(CI), general peripheral vascular resistance (GPVR).
Such indicators of the body’s water sectors as the volume
of extracellular fluid (ECF), the volume of intracellu-
lar fluid (ICF), the total volume of fluid (TVF), plasma
volume (PV) were studied by the method of noninvasive
bioelectric integral evaluation of the body structure with
the Diamant monitor complex.

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

Postoperative complications were assessed according
to the classification of Clavien-Dindo, 2009. Control
points before surgery, days 1, 3, 5—7, 10—14, 28—30 after
surgery.

The observation was conducted in accordance with
the requirements of the Ethics Committee. Statistical
processing of the results was carried out using the MS
Excel 2007, Statistica 6 software package. The data are
presented in the form M * m. Statistically significant
values were p < 0.05.

Results and discussion

An analysis showed an initial reduction of ICF and
plasma volumes by 4 and 5 % below target, respectively,
among patients undergoing emergency laparotomy be-
fore the infusion correction. It coincided with the degree
II of dehydration and was accompanied by ECF increase
by 6 %. The plasma volume was reduced by 4 % of nor-
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mal. The general volume of liquid saved within the limits
of norm. Relative hyperdynamia (CI exceeded normal
values by 11 %) was supported by a vasospasm (GPVR
was 6 % higher than normal) and tachycardia (HR was
12 % higher than normal). It maintained the blood pres-
sure at the level of norm.

After preoperative infusion therapy with balanced
crystalloid solutions of total volume of 1733 + 340 ml
during 2 hours was performed, we noted a further in-
crease in the incidence of heart failure to 9 % above
normal, recovery of PV and ECF to normal against a
background of exceeding the TVF of 2.5 % of normal.
Restoration of volumes of water sectors was accompa-
nied by stabilization of indices of central hemodynamics
up to normodynamics with preserved moderate tachy-
cardia (heart rate — 96 + 6 beats per 1 min).

On the 1% day of observation, the total infusion vo-
lume in patients amounted to 4360 ml £ 450 ml. The
volumes of water sectors did not differ significantly
from those at the end of the preoperative infusion pre-
paration, we noted the formation of a normodynamic
type of blood circulation (CI was 98 % of the norm),
while GPVR was 2 % higher than normal and the blood
pressure values were within the physiological norm. On
the 3t day of the postoperative period, the body’s water
sectors did not differ significantly from the norm val-
ues. It lasted until the end of the observation period.
From 3t to 14™ days of treatment the parameters of
central hemodynamics corresponded to the values of
the norm, too.

Conclusions

1. Acute surgical pathology in patients with mode-
rate surgical risk is accompanied by the maintenance of a
normal total volume of fluid with a significant redistribu-
tion of the body’s water sectors:

— plasma deficit with the development of hypovo-
lemia;

— formation of intracellular dehydration;

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

Kpasew O.B., KnuryHeHko E.H.

2. 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.

3. The use of a restrictive strategy of infusion therapy
of patients with moderate surgical risk allows restore the
physiological volumes of the body’s water sectors and
form a normodynamic type of circulation from the 3%
day of postoperative period.
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'Y «AHernponeTpoBCKAsT MEANLIMHCKAST akaaemmst M3 YikpauHb», 1. AHEnp, YKpaumHa

OuUeHKa COCTOSIHUSA BOAHBIX CEKTOPOB U LLEHTPAABHON FreMOANHAMMUKU NPU PEeCTPUKTUBHOM MPOTOKOAE
nepuonepaunoHHON MHPY3NOHHOM TePANUN Y NALUEHTOB C HEOTAOXKHOM ACNAPOTOMUEN

Pestome. C uenbio oteHKM 3 GEKTUBHOCTH PECTPUKTUBHO-
TO TIPOTOKOJIA TIEPUOTIEPAITMOHHOI MH(MY3NOHHON Tepanuu y
MalMEHTOB C HEOTJIOXKHOM JIalmapoToMueil HaMU ObUIO 00CIIe-
noBaHo 30 60bHBIX. CTEMEHb ONepallMOHHO-aHECTE3UOIO0T -
yeckoro pucka no ikane ASA coorserctBoBana I1E, xupyp-
rugeckoro prcka 1o mkaie POSSUM — 1-5 % u coBmanana
CO CPEeJHUM XUPYPTUUYecKMM puckoM. Bcem GonbHBIM Mpo-
BeJieHa TPEeAOIepallMOHHAasl MOATOTOBKA Ha TMPOTSKEHUU 2
YacoB B YCJIOBUSIX OT/IEJIEHNSI MHTEHCUBHOMW Tepanuu B 00be-
me 1733 + 340 mu1, Ipu pacyeTHOI CyTOYHON MH(PY3MOHHOM
Harpy3ke 40—60 mi/kr/cyT. BosnbHble ObLIM OOCIIEIOBAaHbI
KJIMHUYECKU, UHCTPYMEHTAJIbHO U JiabopaTtopHo. B uccre-
JOBAaHUY JI0KAa3aHO, YTO OCTpasi XUPyprudeckasi MaToJOTHS
y MalMeHTOB CO CPeIHUM XUPYPTUUYECKUM DPUCKOM COIpPO-

BOXIAETCSI MCXOMHBIM COXpaHEHWEeM HOPMaJIbHOTO OOIIero
obbeMa KUIKOCTH Ha (hoHe aeduiinta oobeMa Iaa3mbl ¢ pas-
BUTUEM TUIOBOJIEMUM, BHYTPUKICTOUYHOM NEeruapaTaluu 1
MHTEPCTULIMATILHOTO OTeKa. DTO (hOPMUPYET OTHOCUTETHHYIO
TUTIepAMHAMUIO 32 CUET YBeJIMUeHUs oOIero repudepuye-
CKOTO COMPOTUBJICHUSI U YACTOThI CEPACUHBIX COKPALICHUIA.
[MpuMeHeHMe PECTPUKTUBHOM CTpATernu MepUoIepalnoH-
HOU MH(MY3MOHHOI Teparuy TT03BOJISIET BOCCTAHOBUTH (DU3H-
OJIOTHUYECKUE OObEMbI BOJHBIX CEKTOPOB OpraHm3mMa u chop-
MMPOBaTh HOPMOIMHAMUYECKHUI TUIT KPOBOOOPAILIEHUS C 3-X
CYTOK TOCJICOTEPALIMOHHOTO MEPUOJIA.

KiioueBbie ¢J10Ba: BojHbie ceKTOPA; LEHTPAIbHAS T€MOIH-
HaMMKa; PECTPUKTUBHBIN PEXWM; TieproTiepaliuoHHast HpY-
3MOHHAsI Teparust; ypreHTHast J1arnapoToMust
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OUjiHKQO CTOHY BOAHUX CEKTOPIB i LEHTPAABHOT FEMOAUHAMIKU NPU PECTPUKTUBHOMY NPOTOKOAI
nepionepauinHoi iHPy3inHOT Tepanii B NALIEHTIB i3 HEBIAKAGAHOIO AQNAPOTOMIEIO

Pe3tome. 13 mMeTo10 OLIHKKM €(DEKTMBHOCTI PECTPUKTUBHOIO
MPOTOKOJY mepionepaliiiiHoi iHdy3iiiHOT Teparlii B MalieHTIiB
i3 HEeBIIKJIAAHOO JIalmapoToMie€lo Hamu OyJjio obcTtexxeHo 30
xBopux. CTyITiHb onepaliiiHO-aHeCTe310I0TIYHOTO PU3UKY 3a
mkanow ASA BinnosigaB I1E, xipypriuHoro pusuky 3a Iika-
o0 POSSUM — 1—5 % i 36iraBcst 3 cepeiHiM XipyprivHUM
PU3UKOM. YCiM XBOpUM IpOBe/eHa IepenornepaliiiHa miaro-
TOBKa YIIPOJIOBXK 2 TOIWH B YMOBaX BilIiJIeHHS iHTEHCHUBHOI
Tepanii B 00cs3i 1733 £ 340 mu1 ipu po3paxyHKOBOMY 1000-
BOMY iH(Y3iiiHOMY HaBaHTaxkeHHi 40—60 Mj1/Kr/mo0y. XBopi
OyJiu OOCTEXEHi KJIiHIYHO, IHCTPYMEHTAIBHO i1 TAOOPATOPHO.
Y nocnimkeHHi 10BeIeHO, 1110 TOCTpa XipypriuyHa maToJorisl B
MalLi€HTIB i3 cepeaHiM XipypriuHUM PU3UKOM CYIPOBOIXKY-

€TBCSl MOYATKOBUM 30€peKeHHSIM HOPMAaJbHOTO 3arajbHOTO
00’eMy pinuHu mipu HopMyBaHHI AedillUTY 00’e€My IJIa3Mu
Ta PO3BUTKOM TiMOBOJIEMii, BHYTPIIHbOKJIITUHHOI Jerinpa-
Tauii Ta iHTepcTUllianbHOTO HAOPsKy. Lle dhopmye BimHOCHY
rinepaMHaMilo 3a paxyHOK 30iJIbILIEHHS 3arajJbHOro mnepude-
PUIHOTO OITOPY CYIWH i YACTOTH CEPIIEBUX CKOPOUYECHbB. 3aCTO-
CyBaHHSI PECTPUKTUBHOI CTparerii nepionepauiitHoi iHgy3iii-
HOI Tepartii 703BoJIsiE BiTHOBUTH (Di3iosoriyHi 06’eMU BOTHUX
CEeKTOpIiB opraHi3my i copMyBaTM HOPMOIMHAMIYHMI TUII
KpOB00Oiry 3 3-i 100U mic/sionepaliiHoro nepiomy.

Ki1104oBi ¢10Ba: BoIHI ceKTOpu; LIEHTpaabHa TFeMOIMHAMI-
Ka; peCTPUKTUBHMIT PeXUM; TIepioniepalliiiHa iHdy3iitHa Tepa-
ITisl; ypreHTHa JIanmapoToMist
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