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Abstract. Aim — to evaluate the effectiveness of early enteral nutrition (EEN) in patients with acute
complicated pancreatitis (ACP), including clarification of its therapeutic rationale and optimization of
administration strategies.

Materials and Methods. The outcomes of EEN were analyzed in 82 patients with ACP, including 28(34%)
with moderately severe disease and 54(66%) with severe disease. Two patient groups were identified: the main
group (n=58), in whom EEN was implemented as a part of comprehensive treatment during preoperative and
postoperative periods, and the comparison group (n=24), which received conventional treatment.

EEN was performed using various methods: placement of a probe during esophago-gastro-duodenoscopy
into the proximal part of the small intestine (n=25), suboperative nasogastrointestinal intubation of the small
intestine (n=12), and also the formation of a suspended jejunostoma according to Witzel technique (n=21).

nutritional formulas were used in combination with the probiotic Saccharomyces boulardii (I-745) and
the metabolic modulator — citrulline malate, including according to the original method. Commercially
available enteral

Results. The positive effect of the implemented EEN methods was manifested by a more rapid recovery
of the motor-evacuatory function of the small intestine, normalization of leukocyte counts and blood protein
levels, and attenuation of microstructural changes in the intestinal mucosa. In particular, a reduction in the
number of necrotized villi was observed, from 16 (94%) to 5 (29%) (y* = 12.454, p = 0.004). Decreasing
of the frequency of basal/apical enterocyte membrane detachment — from 15 (88%) to 6 (35%) (x> = 7.971;
p = 0.004), and erosive changes — from 13 (76%) to 5 (29%) (x> = 5.785; p = 0.01) was observed, as well
as cleansing of purulent-necrotic focus.

Conclusions. EEN represents an effective component of the surgical management of patients with ACP
during both the preoperative and postoperative periods.

Enteral nutrition via Witzel-type jejunostomy demonstrated the highest efficacy and was fully aligned
with contemporary principles of surgical patient management within— «Fast-Track» — surgery.
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Introduction. Despite the fact that early EEF is a well-known component of treatment programs
for acute complicated pancreatitis (ACP), a number of questions regarding the use of this method
remains unclear [7; 8; 10; 11]. This concerns, in particular, the approach to its implementation method,
the choice of nutritional mixtures for adequate nutritional support, effect evaluation on the recov-
ery of digestive tract motor-evacuation function and levelling manifestations of enteral insufficiency
[4; 12]. Therefore, the feasibility of using EEF in ACP requires further scientific-theoretical and prac-
tical-applied study.

Purpose. Evaluate the effectiveness of EEF in patients with ACP determining its content and
improving implementation methods.

Materials and methods. EEF results were studied when used in a sample group of 82 patients
with diagnosed ACP, who were on inpatient treatment in theCity Pancreatic Centreat the Academic
Department of General Surgery of the Danylo Halytsky National Medical University. In accordance
with Atlanta Classification (2012) [3], moderately severe clinical course of disease was established in
28 patients (34%), severe — in 54 (66%). All patients were divided into two groups — the main group
(58 patients) receiving EEF as a part ofcomplex treatment in pre— and postoperative periods, and
comparisongroup (24 patients) receiving treatment program based on traditional approaches with no
EEF. Both groups of subjects were comparable in terms of age, sex, severity of the disease, degree of
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pancreatic lesion, parapancreatic/circumintestinal retroperitoneal fat. Surgical treatment for infected
pancreatic necrosis and/or purulent-necrotic parapancreatitis/paracolitis was performed in 48 patients
from the main and 17 patients fromcomparison groups.

Various EEF techniques have been applied and analysed. The first option was to place the catheter
with a diameter of 3 mm into thefirst part of small intestine under diagnostic EGDS followed by the
introduction of nutritional mixtures through its lumen. This technique, which was used in 25 patients,
was the best one in preoperative period, as well as in those patients who did not undergo surgical
treatment.

The second method included nasogastrointestinal intubation of the small intestine during open
surgery, which provided both decompression of the digestive canal in the early postoperative period
and possibility for EEF. Feedingusing this method was administered in 12 subjects.

The third option was implemented in 21 patients — after completion of the main stages of inter-
vention, a Witzel’s jejunal tube was formed in the projection of the left hypochondrium or below the
mediastinal laparotomic access with duodenal catheter placement into intestine lumen at a depth of
20-30 cm (Fig. 1).

Fig. 1. Suspended jejunal tube

This method had a number of advantages, since did not cause discomfort in patients, did not limit
their mobility and made impossible the probability ofrespiratory complications, which was com-
pletely in line with the Fast-track surgery principles [5; 6; 14]. This also created condition for a
sufficiently long-term (up to 10-14 days) functioning of jejunal tube, and after catheterremoving, the
external intestinal fistula healed absolutely.

EEF effectiveness was evaluated based ondynamics analysis of the clinical manifestations of diges-
tive tract motor and evacuation function impairment, laboratory and biochemical test parameters,
dynamics ofmucosamicrostructural changes according to pathological findings, as well as suboper-
ative characteristics of the purulent necrotic inflammatory foci. The obtained results were processed
using variation statistics methodswith Student's test, Fisher LSD and y>.

Results. EEF was performed in accordance with the European Society for Parenteral and Enteral
Nutrition recommendations (ESPEN, 2020,2024) [1; 2] and implemented in accordance with the
developed composition and sequence of componentsuse, which included the primary intraluminal
drip infusion withNaCl physiological and hypertonic solutions, followed by the administration of
officinal calorage-balanced nutritional mixtures at the first signs of peristalsis recovery, as well as
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Saccharomyces boulardii probiotic (I-745) 250 mg in order to normalize obligate gutflora and lev-
elling excessive colonization of the proximal small intestine with pathogenic microflora. The bolus
administration method was mainly implemented, 150-200 ml of nutritional mixture per session for
20-30 minutes several times a day using a syringe or gravity feed. Prolonged EEF used enteral feed-
ingsystems and special containers. The daily calorage of nutritional support was not less than 1900 —
2300 Kcal, which provided the optimum need of patient’s body in nutrients. In order to increase EEF
effectiveness the «Metabolic care methodin the postoperative period in patients with purulent-inflam-
matory pancreaticobiliary lesions» was used based oninternal probe applicationwith medicinal agent/
metabolic care agent — Citrulline Malate.

Dynamics analysis of intestine motor and evacuation dysfunction showed thatdyspeptic events-
resolved completely in patients of the main group on Day 3, abdominal distension resolved and per-
istalsis recovered. Instead, these events in the comparison groupwere not levelled within the same
period. EEF also showed a significant trend towards leukocytosis normalization on Day 3 (p <0.05).
Plasma protein content in the main group increased significantly on Day 7 (p <0,05), while in subjects
of comparison group, no significant increase in protein during this period was observed.

Analysis of microstructural mucosal abnormalities of the firstpart of small intestine (as the mor-
phological basis of enteral insufficiencysyndrome) according to pathohistological examination of
biopsy material with dynamic EGDS in 28 patients, of which 17 patients with EEF and 11 patients
with no nutritional support, allowed concluding that after enteral nutrition the number of patients with
available manifestations of gut wall changes, both individually and in general, decreased significantly
(Table 1).

Table 1
Dynamics of pathomorphological changes of the small intestinemucous membrane

Main group Comparisongroup

Nature of pathomorphological
oo Treatment Treatment
o, 0,
abnormalities EEF start n (%) completion n (%) EEF start n (%) completion n (%)

Mucosal villi necrosis 16 (94%) 5 (29%) 9 (82%) 7 (64%)
Basal/apical membrane 0 N N o
detachment 15 (88%) 6 (35%) 10 (91%) 7(64%)
Swelling of the villi distal part 17 (100%) 4 (24%) 11 (100%) 6 (55%)
Epithelium scaling 8 (47%) 5 (29%) 5 (45%) 4 (36%)
Mucosal erosive changes 13 (76%) 5 (29%) 7 (64%) 6 (55%)

Thus, in the main group, the incidence of necrotized mucosal villi decreased significantly from
16 (94%) to 5 (29%) (x* = 12.454; p = 0.004), while in the comparison group such dynamics was
not observed — from 9 (82%) to 7 (64%) cases (¥* = 0.229; p> 0.05). During EEF implementa-
tion, the number of reported basal/apical membrane detachmentdecreased from 15 (88%) to 6 (35%)
(® =7,971; p = 0.004), while in the comparison group, this pattern was not observed — 10 (91%)
and 7 (64%) cases (x> = 1,035; p> 0,05). The same trend was observed with thelevelling dynamics
of mucosal erosive changes — 13 (76%) vs 5 (29%) — x> =5,785; p = 0.01 and 7 (64%) vs 6 (55%) —
x> =0.188; p> 0.05.

Sub-operative assessment of changesin the purulent-necrotic inflammation foci of the pancreas
and retroperitoneal space tissues during implementation of stage lavage by means of relaparotomy
(RLT) showed that EEF resulted in earlier “cleansing” of purulent necrotic areas from devitalised
tissue, inflammatory exudate and purulence with reparative processes in the form of granulation tis-
sue formation and absence of secondary infection. This provided the basis for switching to H. Beger
method of closed flow-washing drainage, while in comparison group, no optimal cleansing of the
inflammation foci was observed with repeated RLT during the same period.
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Discussion. Although the major guidelines of the International Association of Pancreatologists
(2013) declared the advisability of nutritional supportin ACP patients through tube enteral feeding
[15] and the American Commission of Gastroenterologists (2013) recommendations state that enteral
feeding in severe ACP is indicated for nutritional support and prevention of developing infectious
complications [12], however, a sufficiently large number of scientific publications evidences the lack
of unambiguous approaches in assessing the theoretical and practical issuesof this method effective-
ness [9; 13; 16]. StudiedEEF approach in ACP contributes greatly to addressing this issue.

Conclusions:

1. EEF in ACP patients with moderately severe and severe clinical course of the disease is an effec-
tive component of surgical treatment in pre— and postoperative periods.

2. EEF method using the sub-operatively formed suspendedjejunal tube is the best confirmed
method and corresponds completely to the “Fast-track™ surgery principle.

3. It is advisable to include probiotics and metabolic care agents in addition to officinal nutritional
mixtures as part of EEF composition.
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PAHHE€ EHTEPAJIBHE XAPUYUYBAHHS B XIPYPT'TUHOMY JIIKYBAHHI
IroCTPOI'O YCKIAZHEHOI'O HTAHKPEATUTY

Amnpnpromenko J[.B., Aunpromenko, B.I1., [Tpukynenko O.B.

Anomayia. Mema — 30itichumu oyiHKy egheKmugHocmi paHHb020 enmepanbHo2o xapuysanus (PEX)
y x60pux Ha eocmputl yckaaonenuti naukpeamum (I'VII) 3 eusnauennsm tioco smicmy ma 600CKOHAIEHHAM
MemoouK peanizayii.

Mamepiaru ma memoou. Busueno pesynomamu PEX y 82 xeopux na 'VII 3 nomipno-msickum
(28, 34%) ma maxckum (54 66‘7) KﬂiHquuMnepe6ieom3ax60pi06aHHﬂ BuOerMﬂeHOdeiepynunauienmie—
0cHo6HY (58), y Komnnexci nikysanns kompux peanizoeysanoce PEXy 0o—ma nicisonepayiinomy nepzodax
i nopiensnvhy (24) 3 mpaouyiinumu 1iKysanrsHumu nioxooamu. PEX nposoounocs 3 BUKOPUCTAHHAM PISHUX
MemoouxK, a came, ULIAXOM 6CIAHOBIEHHS 30HOY NpU e30(pazo-2acmpo-0y00eHOCKONIi 8 NOYAMKO8UL 810011
moHKoi kKuwiku (25), nio yac 6UKOHAHHs CYOONepayiuHoi Ha30-2acmpoiHMeCMUHAILHOL IHMYOayii KuwKu
(12), a maxodxc 6 npoyeci gopmyeanni niogicHoi eronocmomu 3a Bimyenem (21). Buxopucmosysanucs
o¢hiyinanvHi xapuogsi cymiuiu 6 noedHanHi 3 npodiomukom Saccharomyces boulardii (I-745) ma xopexmopom
Memabonizmy — Maniam yumpyiiHom, 6 momy YUcii i 3a OpicuHAIbHUM CHOCOOOM.

Pezynomamu. [1ozumuegruti eghexm peanizosarux memooux PEXnposenascsy 6inbul u8uOKomy 6iOH081eHH I
MOMOPHO-e8AKYAMOPHOI QYyHKYIT MOHKOI KUWIKY, HOpMANi3ayii NOKA3HUKIE Jetikoyumosy ma pieHs OLIKI6
KpOS8I, HIBeN0BAHHI MIKPOCMPYKMYPHUX 3MIH CIU3080i OOONOHKU KUULEYHUKA, 30KpeMd V 3MeHUleHHI
HeKpOmu308anux 60pcurok 3 16 (94%) oo 5 (29%) (x*=12,454, p=0,004), uvacmomu giowapysanv 6a3anvnoi/
anikanvHoi memopanu enmepoyumis 3 15 (88%) 0o 6 (35%) (*=7,971; p=0,004) ma epozusnux 3min 3
13 (76%) 00 5 (29%) (x*=5,785; p=0,01), a maxooxc 6 «ouuwenniy OLAHOK SHIIHO-HEKPOMUYHO20 OCEPEOK).

Bucnoexu. PEX € epexmugnum xomnonenmom Xipypeiunoeo nikyeamus xeopux Ha I'VII y do- ma
nicisonepayitinomy nepiooax. Cnocib xapuysanHs uepe3 niosichy eioHocmomy 3a Bimyenem eussuscs
HAUOIbW eqheKmuUHUM | MAKUM, WO 8 NOBHIU MIDI 8ION0BIOAE CYUACHUM NPUHYUNAM 8€0€HHSL XIDYPIUHUX
nayienmis — «Fast-tracky — xipypeii.

Knrwouosi cnosa: cocmpuil ycknaonenuil nankpeamum, paHHe eHmepaibHe Xapyy8anHs,
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