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ABSTRACT. Implementation of artificial nutrition in children hospitalized in intensive care unit (ICU) is an
important task of the concept of multisystem organization of medical care. For enteral nutrition, taking into
account contraindications or impossibility of independent feeding, food texture modifications are used. In case
of swallowing disorders for various reasons, special devices — feeding tubes — are used to deliver the nutrient
mixture. Implementation of care measures for feeding tubes and stomas allow to increase their service life while
reducing the risk of various complications.
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PE3KOME. MpoBefeHne NCKYCCTBEHHOrO NUTaHUA y AeTei, roCNUTann3MpoBaHHbIX B OTAENIEHNe peaHumaLumn n
NHTEHCHBHOI Tepanun (OPUT), sBnsieTcs BaXHOI 3aaueit KOHLENLMN MyIbTUCUCTEMHO OpraHM3aLum okasa-
HUS MeLMLMHCKO nomoluu. [1ns sHTepanbHOro NUMTaHUs, yYnMTbiBasi NPOTUBONOKA3aHWUs MM HEBO3MOXHOCTb
CaMOCTOATENIbHOr0 NUTaHUS, NPUMEHSAIOTCSH M3MEHEHUS TEKCTYPbI MUK, [pn HapyLWeHNWAX rNoTaHNus No pasnuny-
HbIM NPUYMHAM AN1A AOCTaBKW NMMTATENbHONW CMECH UCMOMb3YHTCA CneluanbHble yCTPOMCTBA — NUTATENIbHbIE
Tpy6ku. OcylecTBNeHe MepONpUATKIi yXoaa 3a NUTATeNIbHbIMU 30HAaMMW U CTOMaMi NO3BOJNIAET YBEINYUTD
CPOK MX 3KCNayaTauum Npu CHUXEHUM PUCKA PA3NIMYHbIX OCITOXHEHUN.

KJNTIOYEBDBIE CJIOBA: TeKkCTypHbie uSMEHEHUS MUK, YXOF 38 30HAOM, YXOf 3a racTpOCTOMOM, HYyTPUTUBHASA
noAAepxKa, 3HTepanbHoe NuTaHue y fetei
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INTRODUCTION

When administering enteral nutrition to patients with
swallowing disorders, which include those hospitalized
in intensive care units (ICU), it becomes necessary to
change the texture of the nutritional formula [1-4]. The
concept of “texture” takes into account the rheologi-
cal and structural properties of food products, as well
as the type of heat treatment. Largely determined by
consistency, food texture is a broader concept deter-
mined by the patient using mechanical, tactile, visual
and auditory receptors and allows one to characterize
hardness, elasticity, stickiness, friability, viscosity and
fluidity for liquids. Determining the consistency of food
that a child can consume without the risk of aspiration
is an important resource for early rehabilitation of ICU
patients. The use of standardized scales, including the
Functional oral intake scale (FOIS), allows to determine
the necessary nutritional support strategy from the first
day of hospitalization [5]. In children hospitalized in
ICU, various technical devices are used to provide en-
teral nutrition in case of swallowing disorders or con-
traindications to independent feeding [6]. Most often,
tubes (stomach or intestinal) are used, much less often
nutritional stomas are used. General and special care
measures for them allow for successful nutritional sup-
port, prevent the development of complications both in
the early and late periods.

AIM

To demonstrate modern recommendations for the
care of seriously ill children during artificial feeding.

FEATURES OF FOOD TEXTURE DURING
ENTERAL NUTRITION

When prescribing enteral nutrition, it is important
to choose right consistency of the formula while re-
specting its energy value. Liquid formulas are more
convenient when administered through various tubes,
while thick mixtures or mixtures thickened with spe-
cial additives (locust bean gum, potato starch) can
cause tube obstruction. If the patient is able to eat
independently, depending on the functional status
(2-7 levels on the Functional Oral Nutrition Scale —
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FOIS), it is necessary to individually select the con-
sistency of food. In addition, the correct texture of
the food bolus allows in some cases to prevent the
development of aspiration in children with dyspha-
gia of various origins, including that developed in the
structure of the syndrome of consequences of inten-
sive care [3, 7, 8]. Known differences in the processes
of swallowing liquid and solid food allow choosing a
specific food consistency for a specific patient [9-
14]. To determine the texture of food, it is necessary
to use developed tools that allow individualization
of the prescription of nutritional support [9, 15-20].
One of the most convenient of these is the classifica-
tion of modified food and liquid consistencies used
in patients with dysphagia, proposed in 2017 (The In-
ternational Dysphagia Diet Standardisation Initiative—
IDDSI) (Fig. 1) [10, 20]. The use of the FOIS scale and
the IDDSI system is becoming especially important in
children hospitalized not only in ICU, but also when
transferred to specialized departments, including in
connection with the increase in the share of parental
participation in the implementation of care measures.

According to the IDDSI classification, solid or
semi-solid food that can be used in children with a
formed act of chewing and swallowing corresponds to
levels 5-7. As the levels decrease, the texture of the
food becomes more pureed (6—3), and the liquid be-
comes less viscous (4—0), which is indicated by food
manufacturers with color marking [12]. In addition, a
syringe test is used to determine the 0-3 level of liquid,
a spoon tilt test is used to determine the viscosity and
stickiness of food at level 4, and a fork pressure test
is used to assess food products at levels 4-7 (Tab-
le 1) [21]. The possibility of using the IDDSI system in
assessing the nutrition of young children, including de-
termining the degree of thickening of the formula, has
been proven [22, 23].

The texture of normal food prepared using mechan-
ical gentleness methods corresponds to level 7. More-
over, it may include a "double consistency" that simulta-
neously contains solid and liquid parts. It is prescribed
to patients who can bite, chew for a long time, neces-
sary to create a homogeneous food bolus, without ex-
periencing pain and fatigue, and hold the food bolus in
the oral cavity until swallowing. The assessment test
can be performed with either a spoon or a fork. When
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[ MULLA / FOODS ]
06blyHas nuwa / Regular

’§ ~3 Muia, KoTopyto Aerko xesatb / Easy to chew
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Minced and moist

[ BAa)kHasi romoreHM3upoBaHHasA nuLua /

Ko

3 Msrkas BaaxkHas nuwa /
B Soft and moist

[ Muwa Kak kucenb / Like kissel

FycTas XXMAKOCTb, XXUAKUM KUCEAD /
Thick fluids, liquid kissel

Tekyuas, kak mep uau cupon / Sticky as honey or syrup

[

XUAKOCTb / DRINKS ]

Fig. 1. Classification of modified food and liquid consistencies

Puc. 1. Knaccudukaums MoAMGULIMPOBAHHbBIX KOHCUCTEHLMIA ML U XMAKOCTEN

Table 1. Levels of food and liquid consistencies [10]

Tabamua 1. Knaccrudukaumsi KOHCUCTEHLMM MUK U XunaKocTel [10]

YpoBeHb / Level (0] | 1 | 2 | 3

4 5 6 | 7

Tect / Test

=)

‘§Qf‘

performing the pressure test, a finger is pressed on a
fork or spoon under a pressure of 17 kPa, which corre-
sponds to the pressure of the tongue on food bolus du-
ring swallowing [10, 24, 25]. This is achieved by press-
ing the fork with a force that causes the nail plate to
turn pale. Pieces of food smaller or larger than 8 mm
for children under 5 years of age or 15 mm for children
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over 5 years of age and adults are used for the analy-
sis [26]. After pressing, the food sample should lose
its original shape without returning to its original shape
after the end of the test.

Foods with a texture resembling soft pieces are
classified as IDDSI level 6. These foods do not require
biting, but chewing is required before swallowing.
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Food samples may be crushed with a fork, spoon or
chopsticks, with complete loss of the original tex-
ture. Chopped food corresponding to IDDSI level 5 is
prescribed to patients who have the ability to chew
minimally and swallow effectively. In this case, the
chopping depends on age: for children under 5 years
old, the length should not exceed 8 mm, and the width
2 mm, for children over 5 years old and adults, the
length should not exceed 15 mm, the width 4 mm. In
this case, the food lumps are easily separated from
each other with the tongue. When pressing the fork
with a finger with a force less than 17 kPa, the food
lumps are easily separated and do not join together
at the end of the test. The sample collected from the
plate with a fork remains on it in the form of a slide,
but can penetrate slightly through the teeth. When
placing the sample on a spoon, the preservation of the
structure of the food lumps is noted. When the spoon
is tilted, the food easily “slides” down in a single lump.
Puree foods or highly thickened liquids are IDDSI le-
vel 4. Such foods are eaten with a spoon or fork, but
should not be drunk from a cup or with a straw. The
food lump has a uniform, non-sticky consistency wi-
thout lumps and does not require chewing. Under the
influence of gravity (tilt of the spoon), it slowly flows
down as a single lump, but does not pour, and when
dropped, it retains its shape on the plate. A sample
collected from the plate with a fork remains on it in
the form of a slide, but a small amount may leak be-
tween the tines. When stored for a long time, the food
does not separate into liquid and solid phases.

Liquid food is food with a consistency of 1-3 le-
vels according to IDDSI. The evaluation uses a 10 ml
syringe test into which the test sample is poured into
the cylinder. In this case, the length of the syringe barrel
at the 10 ml mark should be 61.5 mm. The amount re-
maining 10 seconds after opening the tip is estimated.
If the remainder is 8 ml, level 3 according to IDDSI is set,
4-8 ml — level 2, 1-4 ml — level 1. Liquid remaining in
a volume of less than 1 ml corresponds to the viscosity
of water.

Liquid puréed food is IDDSI level 3. It can be drunk
from a cup, but is difficult to drink through a 6.9 mm
straw. The food does not hold its shape, and flows
through the tines of a fork. Considering the consisten-
cy, the food does not require chewing and can be swal-
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lowed without first forming a bolus. Weakly thickened
liquids, which are classified as level 2, can be drunk.
Food does not hold its shape, flows quickly from a
spoon, but more slowly than liquid of normal consisten-
cy. Requires little effort when drinking through a stan-
dard straw (diameter 5.3 mm). This consistency can
be used in children with decreased muscle tone of the
tongue. Level 1 s a slightly thickened liquid that passes
freely through a standard tube, nipple on a bottle/cup.
The consistency of the food resembles an industrially
prepared formula for baby food of the “anti-reflux” type.
It is used with a slight weakening of the swallowing re-
flex. Water, expressed breast milk, standard milk for-
mula and liquids of similar consistency are classified
as level 0 IDDSI. The liquid flows at the speed of water.
You can drink from any cup and through straws of any
diameter.

The choice of the optimal food texture is especially
important in patients with swallowing disorders of vari-
ous genesis. Depending on the severity of dysphagia,
the preservation of independent swallowing, when de-
ciding on maintaining oral nutrition, it is necessary to
determine the type of food consistency that will lead to
the lowest risk of aspiration and food retention in the
laryngeal valleculae and pyriform sinuses. In all child-
ren before the introduction of complementary foods
and in patients with severe dysphagia during artificial
enteral feeding, it is necessary to use food texture le-
vels 0-1 according to IDDSI. Thickening to levels 1-2
is possible in children with mild dysphagia with con-
comitant GERD when prescribing antireflux mixtures.
Food texture levels 3-5 are allowed for children without
swallowing disorders or conditions that prevent inde-
pendent feeding, up to 1 year after the introduction of
complementary foods, as well as for children with mild
dysphagia. Consistency corresponding to food texture
level 6 is prescribed to healthy children and children
with mild dysphagia, mainly not associated with che-
wing disorders. Food level 7 is not prescribed for pa-
tients with dysphagia.

To support independent swallowing in a child requi-
ring treatment in ICU, it is necessary to use various de-
vices, in particular, special dishes and cutlery. The use
of such products allows for increased swallowing safe-
ty. Examples of adapted dishes are modified nipples,
cut-out cups, weighted spoons, angled spoons, sectio-
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nal plates, and non-tipping bowls. Some studies show
the benefits of carbonation of beverages in reducing
the frequency and severity of aspiration in neurogenic
dysphagia in children [27], who are often hospitalized in
ICU due to nervous anorexia and developed water-elec-
trolyte disorders.

Saliva, which is involved in the formation of a food
bolus on the surface of the tongue before swallowing,
is of great importance in maintaining independent nu-
trition. It has been proven that the rate of saliva pro-
duction increases with the presence of food in the
mouth and during chewing [28], while a decrease in sa-
liva secretion (xerostomia) leads to a deterioration in
the condition of the oral mucosa and a decrease in the
quality of life of patients, including those hospitalized
in ICU [29].

CONTROL OF RESIDUAL VOLUME
OF THE STOMACH

The concept of gastric residual volume (GRV) mo-
nitoring before feeding is based on the prevention of
nausea, vomiting, and aspiration in patients with gas-
troparesis, which is a common symptom in critically
il children [30, 31]. Studies have noted an increased
risk of these complications when GRV reaches 5 ml/kg
3-4 hours after the last meal during continuous fe-
eding or before each bolus feeding [31]. Currently,
several studies have been conducted, which have
provided conflicting data on the value of this method
[30, 32, 33]. Z. Wang et al. (2019) did not reveal an
increase in the incidence of aspiration, ventilator-as-
sociated pneumonia, or the development of feeding
intolerance in the absence of gastric residual volume
monitoring [34].

Obtaining results depends on a number of factors,
including the size of the syringe, the pressure used
for aspiration, the viscosity of the aspirated fluid, the
material and size of the gastric tube, and the loca-
tion of the distal end of the tube [35, 36]. The use of
small syringes results in the creation of less negative
pressure, which leads to distortion of the results. The
walls of silicone tubes are compressed during active
aspiration, which also leads to false negative results
in determining GRV [31]. At the same time, the positive
aspects of aspiration include the ability to control the
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nature of the contents (blood, bile, gastric or intestinal
discharge), which allows for timely diagnosis of the
development of complications [31].

Further studies are needed to determine the role of
ultrasound in assessing GRV in pediatric ICU patients
as a bedside diagnostic tool [37].

CARE OF NUTRITION TUBES

The list of possible special care measures for
feeding tubes is huge and includes all stages, from
insertion of the tube to its removal. The manipulations
should ensure not only the physical well-being of the
patient, but also the psychological one. Lack of control
over the implementation of care measures for tubes
can lead to the development of various complications
(Table 2). When directly feeding the child, certain re-
quirements must be observed. Taking into account
the constant opening of the esophageal sphincters, to
prevent passive aspiration after the introduction of a
nutritional mixture during bolus feeding, it is neces-
sary to leave the child, in the absence of contraindica-
tions, in a semi-sitting position for 30-40 min. The de-
velopment of emetic syndrome should be diagnosed
in a timely manner with temporary cessation of the
introduction of the formula, prescription of antiemetic
drugs. In case of relapses of nausea and vomiting, the
rate or volume of the introduced nutritional mixture is
reduced. Considering the frequent placement of the
distal section of the tube in the postpyloric region, af-
ter taking food and medications, the tube should be
rinsed with water to prevent obstruction of the lumen,
and if there are difficulties with the introduction of for-
mula, the tube should be rinsed with water, and if in-
effective, with a carbonated drink or an aqueous solu-
tion of pancreatin [6, 38]. If it is impossible to restore
the tube's patency, it should be removed and replaced
with a new one. With prolonged use of nasogastric
tubes (more than 1-3 weeks), it is recommended to
change the nasal passages to prevent trophic disor-
ders.

Great attention must be paid to fixing the tube to
prevent its displacement, completely cleaning the sy-
ringe during repeated use, and also to control the rate
of administration of the mixture, since these aspects
are most often not performed during feeding [39].
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Table 2. Complications of gastric tube placement

Tabamua 2. OCAOXHEHMSA NOCTAHOBKM XEAYAOYHOIO 30HAA
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Yactble ocnoxHeHUs / Frequent complications

Peakue ocnoxHeHus / Rare complications

MHTybaums Tpaxeu, acnmpaunoHHas nHesMoHua [40, 41] /
Tracheal intubation, aspiration pneumonia

Mepdopauma nuweopa [42] uamn xenyaka [43] /
Perforation of the esophagus or stomach

FactpoasodareanbHblit peGAOKC MPU MOCTOHHO OTKPbLITOM
HUXHEM MULLEBOAHOM COUHKTEPE /

sphincter

MmaponHeBmoTopake [44] 1 rMAPONHEBMONEPUTO-
Heym [45] /

Gastroesophageal reflux in postonally open lower esophageal | Hydropneumothorax and hydropneumoperitoneum

TpaHcnUAOpUYEcKas TPaHCAOKaLUMA C pa3BUTHEM
AEMIMUHT-CUHAPOMA /

syndrome

Transesophageal translocation with development of dumping

CreHo3 nuweBopa / Esophageal stenosis

[epekpyurBaHue, 3aBA3biBaHWe y3aa / Torsion, knotting

Mepdopauma pelueryatoro AabupuHta /
Perforation of the lattice labyrinth

HocoBble KpoBOTEUEHMS NPU NOCTAHOBKE /
Nasal bleeding during probe placement

MocTaHOBKa B rOAOBHOW MAM CMIMHHOWM MO3T NpU
nepeanome OCHOBaHUA yepena /

Placement in the brain or spinal cord during skull
base fracture

OTeK CAU3UCTOM 0BOAOUYKM HOCOTAOTKU /
Edema of nasopharyngeal mucosa

330darut / Esophagitis

PuHocuHycutbl / Rhinosinusitis

MponexHn / Bedsores

OTWTbI NPU AAMTEABHOM HAaXOXAEHWU 30HAA /
Otitis media with prolonged probe placement

Kapuec, opodapuHreanbHbli KAHAMAOS /
Caries, oropharyngeal candidiasis

ORGANIZATION OF NUTRITION THROUGH
NUTRITIONAL STOMATS

Gastrostomy tubes are installed in children hospi-
talized in ICU for a long time. Although not a physio-
logical route for delivering nutrients, nutritional support
through nutritional stomas allows for the satisfaction
of patients' energy needs [46]. When organizing care
measures, it is necessary to remember the possibility
of developing early and late complications. In the pre-
sence of a gastrostomy, all complications can be divi-
ded by the time of occurrence (Table 3) [47-51].

In order to prevent infectious complications, it is
necessary to change dressings daily [53]. In case of de-
fective care and failure to observe asepsis when wor-
king with a postoperative wound, infectious complica-
tions arise: abscess, cellulitis, necrotizing fasciitis. The
most common sources are bacterial (Staphylococcus
aureus, Pseudomonas, Escherichia coli, Enterobacter
cloacae, Streptococcus, Lactobacillus and Bacteroides)
or fungal (Candida spp.) flora. Healthcare-associated
infections are of particular importance. To prevent
them, it is necessary to carry out daily dressings of the

64 2024

stoma area with fixation of aseptic dressings with a
Y-shaped incision until the wound is completely healed.
If hyperemia, pain, exudate appear, a bacteriological
study of the wound discharge is carried out, systemic
antimicrobial and antifungal therapy is prescribed. In
the absence of positive dynamics against the back-
ground of conservative therapy, and the detection of
fasciitis, surgical intervention is indicated.

The gastrostomy tube affects the change in the
microbiome of the stomach and the entire digestive
tract [54, 55]. A decrease in the a-diversity of micro-
organisms (a decrease in the Shannon index), a re-
duction in Firmicutes-type bacteria and an increase
in Bacteroides have been shown. At the same time,
a decrease in the Firmicutes / Bacteroides index is
associated with an increase in the duration of hospi-
talization in ICU and the likelihood of an unfavorable
outcome [55, 56].

After complete healing of the wound, it is neces-
sary to change the position of the gastrostomy tube
by 180-360°, and also move it up and down (deep) by
approximately 1-2 cm to prevent the growth of gra-
nulation [38]. To prevent obstruction of the lumen of
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Table 3. Postoperative complications after gastrostomy
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Tabauua 3. MNocaeonepauMoOHHbIE OCAOXHEHUS MOCAE racTPOCTOMMM

PaHHWe 0CAOXKHEHUA
(meHee 72-96 vyacos) /
Early complications (less
than 72-96 hours)

Mo3aHME OCAOXKHEHUA
(6onee 72-96 vacoB) /
Late complications
(more than 72-96 hours)

OTCpOYEHHbIE OCAOXKHE-
HuA (bonee 1 mecaua) /
Delayed complications
(more than 1 month)

BHe 3aBucumocTu
OT BpeMeHu /
Regardless of time

AbBCLECC UAU LIEANOAUT BPIOLLIHON CTEHKK /
Abdominal wall abscess or cellulitis

Moctnuaopuueckas
Murpaumsa /
Postpyloric migration

3acopeHue Tpybku /
Tube blockage

UpecneueHouHoe
pa3melleHue /
Transhepatic placement

MHeBMmonepuToHeym /
Pneumoperitoneum

[panyrauuun /
Granulations

BHyTprbptoWMHHOE UCTeUeHWE
XEAYAOUHOIO COAEPXKUMOTO /
Intraperitoneal effusion of
gastric contents

KpoBoTeUYEeHUE U3 XENYAOU-
HbIX apTepu /

PacxoxaeHue kKpaeB paH,
3BeHTpauus /

AEeMMUHT-CUHAPOMOM /
Dumping syndrome

MepuctomanbHas MHbekUMs /
Peristomal infection

Bleeding from gastric
arteries

Wound margin separa-
tion, euteration

femoneputoHeym /
Hemoperitoneum

KOHTakTHbIN Aepmatut /
Contact dermatitis

Bamnep-cuHapom [52] /
Bumper syndrome

AcnupaunoHHaa NHEBMOHUA /
Aspiration pneumonia

MocTHapKo3Hble
OCAOXHeHUs /
Post anesthesia
complications

MNepdopauns xeayaka /
Gastric perforation

HesanaaHupoBaHHOE
yaaneHwue tpybku /
Unplanned tube removal

the tube, it is necessary to correlate the diameter with
formula’s consistency (according to IDDSI no more
than 0-3).

When there is excessive compression of tissue be-
tween the external and internal fixation devices of the
gastrostomy tube, bumper syndrome occurs, characte-
rized by ischemia, necrosis and infection of soft tissues
[52]. In this case, the bumper can be at any distance
between the gastric mucosa and the skin, which can
lead to gastric perforation, peritonitis, and subcutane-
ous fat infections. A characteristic triad of symptoms
is described: the inability to administer the mixture,
obstruction of the tube, and leakage of gastric con-
tents into the stoma area. To prevent this syndrome,
it is necessary to ensure the correct positioning of the
external cushion between the skin and the external fi-
xator, which should be at least 10 mm. A positive effect
is provided by weekly changes in the tube position by
180-360° after unfastening the external fixing plate
(after the wound has healed). When bumper syndrome
develops, surgical intervention with reinstallation of the
tube is indicated.

CHILDREN’S MEDICINE

If the gastrostomy is not sufficiently fixed to the
skin, as well as if there is active gastrointestinal peri-
stalsis, the intragastric balloon may be dislocated be-
yond the pyloric sphincter. Against this background,
nausea, vomiting (especially during feeding), and hy-
poglycemia often develop. In severe cases, dumping
syndrome develops. To prevent complications, it is
necessary to apply a mark on the outer part of the gas-
trostomy tube as a reference point and, if necessary,
tighten the tube. In case of frequent relapses, the is-
sue of installing a low-profile gastrostomy should be
considered.

Excessive traction of the gastrostomy tube or trau-
ma leads to the growth of granulation tissue, which may
cause a loose fit of the pressure plate with leakage of
gastric contents or dislocation of the tube. In addition,
the appearance of granulation leads to difficulty in im-
plementing care measures with subsequent develop-
ment of infectious complications.

Frequent movements of a gastrostomy tube, pro-
liferation of granulation tissue, decreased motility of
the gastrointestinal tract, severe coughing leading to
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increased intra-abdominal pressure, and cracks in the
tube itself lead to leakage of acidic gastric contents
from the stoma. This not only increases the diameter
of the stoma, but also damages the skin with the de-
velopment of contact dermatitis. To prevent excessive
mobility of the tube, it is recommended to attach it
to the skin of the anterior abdominal wall, and not to
clothing. Avoid pulling or bending the tube too tightly.
Check the balloon for water at least once a week to
ensure it is filled to the volume recommended by the
doctor. If there are no contraindications, medications
that reduce stomach acidity are prescribed. In case
of problems with intestinal peristalsis, gastrostasis,
pharmacological correction is also carried out. In case
of development of contact dermatitis, it is necessary
to use protective cream, petroleum jelly or zinc paste.
In some cases, it is recommended to remove the gas-
trostomy tube for a short period to stimulate narrowing
of the lumen. To prevent stenosis of the gastrostomy,
tubes of a smaller diameter are inserted into the lumen
or, if absent, a Foley catheter with subsequent inflation
of the balloon.

Thickening of the formula, deposition of lumps or
medications can lead to narrowing of the lumen and
obstruction of the gastrostomy tube. In this case, it
is technically impossible to introduce the nutritional
mixture or medications. To prevent complications, it
is necessary to flush the gastrostomy tube with warm
water before and after the introduction of nutritional
formula and medications. For children receiving conti-
nuous enteral feeding, the tube should be flushed every
4-6 hours. To prevent drug deposits due to incomplete
dissolution of solid forms, solution analogues are used
whenever possible. The blocked tubes are immediate-
ly washed with carbonated water using a syringe, then
the contents are aspirated with a syringe, pancreatic
enzymes may be used. The absence of a positive ef-
fect from the conservative therapy determines the indi-
cations for surgical intervention with reimplantation of
the gastrostomy.

The algorithm for care of the postoperative wound
and gastrostomy in children (adapted from Wierni-
cka A. et al., 2016) [57] is as follows.

Day 1:

e First dressing change in the morning after gast-

rostomy placement.

LECTURES

* Inspect the wound to determine early complica-
tions (bleeding, erythema, discharge, induration,
allergic skin reaction, etc.).

* Insert the tube 1-3 cm (depending on the child’s
age) ventrally and gently pull it back until the inter-
nal fixation flange resists.

* Place a Y-shaped aseptic dressing under the tube.

* The external fixation plate is secured with free
movement of at least 5 mm.

Days 2-7

* Change dressings daily, inspecting the wound to
detect complications.

* Finish dressings by fixing aseptic dressings.

e Attach the outer part of the gastrostomy tube to the
child’s skin (not to clothing) to prevent accidental
removal during clothing changes.

7-14 days

Dressings can be changed once every 2-3 days de-

pending on contamination.

Regularly inspect the wound to detect late, delayed

complications.

Patients’ hygiene (washing with soap and water or

taking a shower) is performed after the initial healing of
the postoperative wound [58].

ORAL CARE

In cases of swallowing disorder, especially in intu-
bated patients on mechanical ventilation, bacterial co-
lonization is observed in the oropharynx. Risk factors
include the use of certain medications, lack of oral food
or liquid intake, and dry mouth [59].

Mechanical cleaning of teeth is carried out mainly
with a toothbrush. In conscious patients, accessible to
productive contact, electric toothbrushes can be used to
increase the effectiveness of cleaning. In any case, bru-
shing teeth should be aimed at areas where plaque and
food debris accumulate (around the gums and fissures on
the chewing surfaces of the teeth). Brushing teeth should
be done carefully, using a toothbrush with a small head
and soft bristles, which helps avoid accidental injury to
the gums, at least 2 times a day, and after each meal, for
at least 1-2 minutes. It is necessary to clean all surfaces
of the teeth and, if possible, soft tissues. To clean the
interdental space, it is necessary to use dental floss, as
well as special solutions for rinsing (if the swallowing re-
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flex is preserved). If there is no possibility for mechanical
cleaning of the oral cavity with a toothbrush, it is neces-
sary to use gauze swabs moistened with a solution of an
aqueous antiseptic, for example, chlorhexidine. To re-
move food debris, you can use rinsing with subsequent or
simultaneous aspiration with an electric suction device.

To reduce the risk of dental caries, mechanical
cleaning with a toothbrush should be supplemented
with methods of remineralization of the tooth structure.
Methods of maintaining hydration of the oral mucosa,
diet modification, and the use of special pastes enriched
with fluoride are used. The inclusion of fluorides in the
crystalline structure of tooth enamel reduces the pH at
which it dissolves.

CONCLUSION

Organization of nutritional support in patients hos-
pitalized in ICU is a complex process that requires an
individual approach to the choice of food consistency,
feeding method, and care of feeding tubes during arti-
ficial nutrition. Optimization of food texture in patients
with dysphagia and changes in feeding methods helps
to prevent complications, while routine measurement
of residual gastric volume during nutritional support
does not reduce the incidence of aspiration and mani-
festations of emetic syndrome.
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