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ABSTRACT. The provision of enteral nutrition is an important component of a multimodal system of therapy. 
Failure to meet the energy needs of patients in critical conditions against the background of hypercatabolism 
leads to a more severe course of diseases, increased hospitalization time and lethality. Lack of independent 
nutrition in pediatric intensive care units (PICU) leads to the need for artificial nutrition, mainly enteral nutrition 
through special devices (probes, feeding stomas). Anatomo-physiological features of children of different ages 
necessitate a differentiated approach to the choice of devices and algorithms of general and special care. The 
article substantiates the necessity of using an individualized approach in the organization of enteral nutrition of 
children hospitalized in intensive care units with the help of special devices.
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РЕЗЮМЕ. Обеспечение энтерального питания является важным компонентом мультимодальной системы 
терапии. Неудовлетворение энергетических потребностей пациентов в критических состояниях на фоне 
гиперкатаболизма приводит к более тяжелому течению заболеваний, увеличению длительности лечения в 
стационаре и летальности. Отсутствие возможности самостоятельного питания в отделениях реанимации 
и интенсивной терапии (ОРИТ) у детей приводит к необходимости проведения искусственного питания, 
преимущественно энтерального, через специальные устройства (зонды, питательные стомы). Анатомо-
физиологические особенности детей разного возраста трактуют необходимость дифференцированного 
подхода к выбору таких устройств и алгоритмов общего и специального ухода. В статье обоснована не-
обходимость использования индивидуализированного подхода при организации энтерального питания 
детей, госпитализированных в отделения реанимации и интенсивной терапии, с помощью специальных 
устройств.

КЛЮЧЕВЫЕ СЛОВА: энтеральное питание, нутритивная поддержка в ОРИТ, tube-feeding
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INTRODUCTION

Providing enteral nutrition to patients hospitalized 
in intensive care units (ICU) is an integral part of any 
multimodal therapeutic strategy for disease treatment 
[1–3]. Children, unlike adults, are more sensitive to 
starvation due to insuffi  cient reserves of energy sub-
strates in the body and increased metabolic needs [4]. 
Nutritional support has an undoubted positive effect 
on the condition of the gastrointestinal mucosa, af-
fecting the microbiota. In the absence of maldiges-
tion, nutritional support ensures the supply of sub-
stances ne cessary not only for recovery, but also for 
maintaining the physical and mental development of 
a child [5–7]. It is especially important to ensure en-
ergy needs in patients hospitalized in ICU, given that 
most of them have varying degrees of protein-energy 
malnutrition or are at high risk of its development [8, 
9]. Organization of enteral nutrition for patients with 

dysphagia is of great importance [10–12]. Enteral nu-
trition using a special device (tube-feeding) not only 
ensures the satisfaction of nutritional needs, but in 
some cases can lead to a reduction in the risk of aspi-
ration syndrome [13, 14].

AIM

To propose effective practical recommendations 
for organizing enteral nutrition for children hospitalized 
in intensive care units.

CHOOSING A METHOD 
OF ENTERAL NUTRITION

Providing nutritional support to ICU patients is asso-
ciated with a number of diffi  culties. The most common 
problems are associated with the inability to eat inde-
pendently or the presence of contraindications to it. 

Fig. 1. Algorithm for selecting a nutritional support method. PVC — peripheral venous catheter; CVC — central venous 
catheter

Рис. 1. Алгоритм выбора метода нутритивной поддержки. ПВК — периферический венозный катетер; ЦВК — 
центральный венозный катетер
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Table 1. The functional oral intake scale

Таблица 1. Функциональная шкала приема пищи через рот

                                                               Дети менее 1 года / Infants Уровень / 
Level

Дети 1–18 лет /
Children aged 1–18 years

Ничего через рот / Nil per os 1 Ничего через рот / Nil per os

Искусственное питание через зонд с минималь-
ными попытками приема пищи или жидкости / 
Tube dependent with minimal attempts of food 
or liquids

2

Искусственное питание через зонд с минималь-
ными попытками приема пищи или жидкости / 
Tube dependent with minimal attempts of food 
or liquids

Искусственное питание через зонд 
с параллель ным постоянным пероральным 
прием пищи или жидкости / 
Tube dependent with consistent oral intake 
of food or liquids

3

Искусственное питание через зонд с парал-
лельным постоянным пероральным прием 
пищи или жидкости / 
Tube dependent with consistent oral intake 
of food or liquids

Расширение перорального приема с постепен-
ным изменением текстуры пищи 
(от жидкой до густой и твердой в зависимости 
от возраста) / 
Expanding oral intake with gradual changes 
in food texture (from liquid to thick and solid 
depending on age)

4
Пероральная диета одной пюреобразной кон-
систенции / 
Total oral diet of a single consistency

5

Полный пероральный рацион различной конси-
стенции, но требующий специальной подготов-
ки или компенсации / 
Total oral diet with multiple consistencies, but 
requiring special preparations or compensations

6

Полный пероральный рацион различной кон-
систенции без специальной подготовки, но с 
определенными ограничениями в еде / 
Total oral diet with multiple consistencies 
without special preparation, but with specifi c 
food limitations

Полный пероральный прием с постепенным 
расширением диеты от жидкой до густой и твер-
дой в зависимости от возраста / 
Full oral intake with gradual expansion of the diet 
from liquid to thick and solid depending on age

7

Полный пероральный рацион без ограничений / 
Total oral diet with no restrictions

In diseases accompanied by acute cerebral, respirato-
ry, cardiovascular failure, and artifi cial ventilation, in-
dependent nutrition is impossible [15]. Another group 
includes not only patients in the early postoperative 
period after facial interventions, but also patients with 
severe forms of cardiovascular or respiratory failure, in 
which physical activity during meals leads to increased 
hypoxia [15]. In diseases that were previously consi-
dered absolute contraindications to the start of enteral 
nutrition, such as necrotizing enterocolitis, toxic me-
gacolon, Ogilvie's syndrome, peritonitis, gastrointestinal 
bleeding and high intestinal fi stulas, it is now possible 
to use trophic nutrition in a volume of 0.1–20 ml/kg per 
day [16–19].

The choice of the method of nutritional support de-
pends on the clinical and nutritional status of a child, 

the expected duration of artifi cial feeding and the need 
to use special devices for delivering a formula (Fig."1) 
[16, 20]. In addition, there are various problems as-
sociated with the degree of swallowing disorder. For 
non-invasive detection of dysphagia and its severity in 
children depending on age, the functional oral intake 
scale (FOIS) is used (Table 1) [21–23]. Daily assess-
ment using the FOIS allows not only timely detection of 
dysphagia and its severity, but also the determination 
of therapeutic strategies, in particular, the use of com-
pensatory techniques associated with modifi cation of 
the food texture, as well as the use of special devices. 
In this case, texture is determined not only by the con-
sistency of food, but also by the rheological (viscosi-
ty) and structural (density, surface tension for li quids) 
properties of food, as well as the type of  cooking. 
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Inextri cably linked to consistency, food texture is a 
broader concept defi ned by mechanical, tactile, and 
in some cases visual and auditory receptors. Enteral 
nutrition is carried out by introducing a nutritional for-
mula into the stomach (gastric method) or small in-
testine (jejunal or postpyloric method), depending on 
the clinical situation and technical capabilities of the 
medical organization.

ADMINISTRATION OF NUTRITION FORMULA 
INTO THE STOMACH

When providing nutritional support for up to 30 
days and implementing a night alimentation program, 
an oro-/nasogastric tube is used [24–26]. If long-term 
artifi cial nutrition is required, independent food intake 
is impossible, gastroesophageal refl ux disease (GERD) 
is present and progresses, and aspiration syndrome oc-
curs, gastrostomy is recommended [16, 20, 25, 27, 28], 
including percutaneous endoscopic (PEG) and laparo-
scopic gastrostomy [24, 28–34].

The introduction of less invasive gastrostomy 
techniques has improved the effi  ciency of nutrition in 
seriously ill children [35]. In particular, laparoscopic 
me thods are a safe alternative in cases of severe sco-
liosis, obesity, strictures and other congenital or ac-
quired dise ases of the esophagus with stenosis of its 
lumen, and other contraindications to endoscopic gas-
trostomy. In cases of severe GERD, recurrent aspiration 
pneumonia, and uncontrollable vomiting, gastrostomy 
is recommended to be performed simultaneously with 
fundoplication [36–38]. An indication for early gastro-
stomy is initially severe dysphagia in patients with ce-
rebral palsy IV–V according to the EDACS (Eating and 
Drinking Abi lity Classifi cation System). A feeding dura-
tion of more than 4 hours per day or more than 30"mi-
nutes per feeding, as well as any duration of feeding 
with progression of nutritional defi ciency are indica-
tions for gastrostomy"[39]. 

The advantages of gastric access include maintai-
ning the cyclic release of intestinal hormones, which 
has a positive effect on the regeneration of the intesti-
nal mucosa [16, 40]. In addition, being more physiologi-
cal, the method reduces the risk of developing osmotic 
diarrhea. The method is cheap and available in all me-
dical organizations [40].

In case of absolute contraindications to the in-
stallation of an oro- or nasogastric tube, nutrition 
is provided through a tube inserted into the jejunum 
(nasojejunal tube, jejunostomy). Postpyloric methods 
of introdu cing enteral formula are recommended in 
cases of high risk of aspiration, uncontrolled GERD, in-
effectiveness of nutritional correction, and refusal of 
pa rents or legal representatives from fundoplication. 
To prevent regurgitation of food into the stomach, the 
distal end of the tube should be located more than 
40"cm distal to the ligament of Treitz [41]. Complica-
tions of this method of nutritional support include the 
development of osmotic diarrhea and maladaptation 
of gastric motility.

Enteral tube feeding can be performed as a bolus, 
intermittently or continuously [15, 42]. Bolus feeding 
has a number of important advantages: imitation of 
physiological reactions of the endocrine system, free 
feeding regime, ensuring the required temperature of 
the nutritional mixture. However, it is not recommen-
ded for postpyloric feeding methods due to the high 
risk of developing dumping syndrome and diarrhea 
[43]. Intermittent administration allows the rate to be 
adjus ted depending on food tolerance. Continuous 
feeding can be used throughout the day, separately 
during the day or night (night alimentation), and is re-
commended in cases of intolerance to the formula, 
and jejunal feeding [26, 44]. A combination of continu-
ous night feeding with boluses is possible when there 
is a need to meet high energy needs or intolerance to 
food volume [24]. In this case, bolus feeding can be 
carried out using mixtures whose consistency, accor-
ding to the International Dysphagia Diet Standardisa-
tion Initiative (IDDSI) scale, corresponds to 0–1, since 
mixtures with a hig her viscosity require more pressure 
for insertion into a probe or gastrostomy tube, often 
causing obstruction of their lumen [45, 46]. Thicker 
formulas (IDDSI 1–3) can be administered using spe-
cial enteral feeding pumps — enteromats [46]. The rate 
of introduction of the mixture depends on the age and 
weight of the child, while at the beginning of enteral 
support, the initial rate is set, and when the volume of 
food is absorbed, and there are no complications or 
adverse effects, the rate of introduction is increased to 
the maximum (Table 2) [16]. However, the assignment 
of the food volume must correspond to the anato mical 
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and physiological characteristics of the sizes of the 
gastrointestinal tract organs. The need to ensure ener-
gy needs that exceed the ability to be absorbed by vo-
lume is the basis for using hypercaloric formulas. 

In the prospective multicenter observational study 
by E.E. Martinez et al. (2022), when analyzing the ef-
fectiveness of continuous and bolus feeding in 1375 
critically ill children on mechanical ventilation, no dif-
ferences were found between the methods in providing 
energy and protein needs, as well as the development 
of infectious complications [47]. Similar results were 
obtained in a systematic review by P. Rohani et al. 
(2022) [14].

Conducting artificial nutrition through special de-
vices leads to the “switching off” of the oral cavity 
from the digestion process and a number of nega-
tive consequences. On the one hand, the influence 
of nutrition on the excitation of receptors of the oral 
mucosa and sensory fibers of the V, IX and X pairs 
of cranial nerves has been proven [20]. On the other 
hand, there is a lack of wetting of the food bolus 
with saliva, which contains more than 50 enzymes 
that promote not only the initial digestion of food, 

but also the protection of the mucous membrane of 
the oral cavity and esophagus [20]. In addition, pro-
longed absence of oral nutrition leads to the deve-
lopment of dysphagia due to oral inactivity as one 
of the components of the “learned non-use” pheno-
menon, in which there is a disconnection of the sen-
sorimotor processes of food consumption from the 
intake of the nutritional formula [11]. Therefore, oral 
feeding should always be encouraged, provided that 
safety conditions for the child are met and there is 
no severe dysphagia [48].

The decision to administer enteral nutrition using 
special tubes installed in the stomach or intestine 
is made not only in accordance with the anatomical 
and physiological characteristics, but also taking into 
account the presence of GERD, gastroparesis of any 
etio logy, and the risk of developing aspiration syn-
drome [43]. In 2023, the European Society for Pae-
diatric Gastroenterology Hepatology and Nutrition 
(ESPGHAN) prepared guidelines for healthcare pro-
fessionals on infant feeding, which demonstrated the 
positive effect of mixed foods, including blended or 
pureed forms"[45].

Table 2. Age-specifi c features of the rate of nutrition introduction

Таблица 2. Возрастные особенности скорости введения питания 

Тип введения / 
Type of intro-
duction

Болюсное введение / 
Bolus feeding

Непрерывное введение / 
Continuous feeding

Возраст, лет / 
Age, years

0–1 1–6 >7 0–1 1–6 >7 

Начальный 
объем / 
Initial feeding 
volume

10–15 мл/кг 
каждые 
2–3 часа / 
10–15 ml/kg 
every 
2–3 hours

5–10 мл/кг каж-
дые 2–3 часа / 
5–10 ml/kg 
every 2–3 hours

90–120 мл/
кг каждые 
3–4 часа / 
90–120 ml/kg 
every 
3–4 hours

1–2 мл/кг 
каждый час / 
1–2 ml/kg 
every hour

1 мл/кг 
каждый час / 
1 ml/kg every 
hour

25 мл/кг 
каждый час / 
25 ml/kg 
every hour

Увеличение 
объема / 
Increased 
nutritional 
intake

10–30 мл 
на каждое 
кормление/ 
10–30 ml 
per feeding

30–45 мл 
на каж дое 
кормление / 
30–45 ml per 
feeding

60–90 мл 
на каждое 
кормление / 
60–90 ml 
per feeding

1–2 мл/кг 
каждые 
2–8 часов / 
1–2 ml/kg 
every 2–8 hours

1 мл/кг 
каждые 
2–8 часов / 
1 ml/kg every 
2–8 hours

25 мл/кг 
каждые 
2–8 часов / 
25 ml every 
2–8 hours

Допустимый 
объем одного 
кормления / 
Suggested 
tolerance 
volumes

20–30 мл/кг 
каждые 
3–4 часа / 
20–30 ml/kg 
every 
4–5 hours

15–20 мл/кг 
каждые 
4–5 часов / 
15–20 ml/kg 
every 4–5 hours

330–480 мл 
каждые 
4–5 часов / 
330–480 ml 
every 
4–5 hours

6 мл/кг 
каждый час / 
6 ml/kg 
every hour

1–5 мл/кг 
каждый час / 
1–5 ml/kg 
every hour

100–150 мл 
каждый час / 
100–150 ml 
every hour
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TUBE FEEDING

Enteral tube feeding is the most commonly used 
method. The access of choice is often through the na-
sal passages, however, in some cases, it is possible to 
place it through the mouth. Insertion of a gastric tube 
is a standardized invasive procedure that is most of-
ten performed blindly by nurses, attending physician. 
When inserting the tube, it is necessary to achieve 
the correct position of the distal end, which normally 
reaches the stomach (3–10 cm below the lower eso-
phageal sphincter). If the insertion depth is insuffi  -
cient, the end and side holes of the probe end up in the 
esophagus, which increases the risk of aspiration. If 
the tube is inserted too deeply, it may become kinked 
in the stomach, become knotted, bend upwards into 
the esophagus, or, after passing through the pyloric 
section, the distal section, be installed into the duode-
num, which increases the risk of developing dumping 
syndrome.

Several techniques are used to determine the length 
to which the tube will be installed. The most common 
is the “nose-earlobe-xiphoid process” technique, pro-
posed in 1951 [49–51]. This technique allows accu-
rate length determination in approximately 72.4% of 
cases [52]. A prospective study by Taylor et al. (2014) 
found increased risks of transpyloric or transesopha-
geal po sitioning when using the nose-earlobe-xiphoid 
process + 10 cm technique in adults and older chil-
dren"[53].

A.J. Csaldo et al. (1992) suggested calculating the 
depth of insertion of an orogastric tube based on a 
length equal to 9.7 cm + 0.226 × patient height (cm), 

and a nasogastric tube equal to 8 cm + 0.252 × height 
(cm) [54, 55]. Taking into account the identifi ed diffi  -
culties, A.J. Csaldo et al. (2002) suggested calculating 
the depth of probe insertion by the length calculated 
as the sum of the measurements of the distances from 
the nose or corner of the mouth to the earlobe and from 
the earlobe to the point midway between the xiphoid 
process and the navel [56].

Taking into account the anatomical and physio-
logical characteristics of children, I.M. Vorontsov and 
A.V." Mazurin pointed out the need to determine the 
length of the probe placement based on the length 
of the esophagus (Table 3) [57]. In addition, to calcu-
late the distance from teeth to the stomach entrance, 
the formula 20±n is used, where n is the child's age in 
years. The length of the esophagus can be calculated 
using the formula: height (cm) × 0.2"+ 6.3 cm [58]. 

In full-term newborns, the formula for calculating 
the length of nasogastric tube insertion is based on a 
child’s length: 1.95 cm + 0.372 × length (cm) [59]. In 
addition, in 2011, M.L. Cirgin Ellett et al. proposed a 
table of predictive length of nasogastric tube insertion 
for newborns (Table 4) [59].

K.J. Gallaher et al. in 1993 proposed minimum va-
lues for the depth to which the tube is inserted, corre-
sponding to 13 cm for infants weighing <750 g, 15"cm 
for infants weighing 750–999 g, 16 cm for infants 
weighing 1000–1249 g, and 17 cm for infants weighing 
1250–1499 g [60]. For children over 1 month and up to 
18 years old, formulas proposed by M.L. Ellett et al. in 
2012 can be used (Table 5) [55].

To determine the tube diameter, a scale proposed 
by Joseph Frederic Benoit Charrière is used, where 1"F, 

Table 3. Esophageal length as a function of age [57]

Таблица 3. Длина пищевода в зависимости от возраста [57]

Возраст, годы / Age, years Длина, см / 
Length, cm

Расстояние от зубов до входа в желудок, см / 
Distance from teeth to stomach entrance, cm

Новорожденный / Newborn 8–10 16–20

1 12 20–22

2 13 22,5–24

5 16 26–27,9

10 18 27–33

15 19 34–36

Взрослые / Adults
Мужчины / Men
Женщины / Women

25 (23–30)
23 (20–26)

40
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Fr or Ch (Charrière) is equal to 0.33 mm. For visual 
 differentiation, tube connectors are color-coded ac-
cording to diameter size. To select the correct tube, it is 
necessary to take into account its diameter at the point 
with the narrowest (projection of the upper edge of the 
3rd thoracic vertebra) and widest (projection of the up-
per edge of the 7th thoracic vertebra) lumen [61]. It is 
especially important to determine anatomical changes 
in the region of the upper point in the presence of eso-
phageal dysphagia [62].

When placing a nasogastric tube, the structural 
features and dimensions of the lower nasal passage 
should be taken into account. It has been shown that 
the diameter of the inferior nasal passage in 78.7% of 
children of the fi rst year of life is less than 2.0 mm, 
in toddlers — 2.0 mm, in children 4 to 6 years old — 
2.7" mm, in children over 7 years old — 2.7–3.3 mm 
[63]. Similar data were obtained using craniome-
try with a detailed study of the width of the inferior 

nasal passage. It was determined that the width of 
the inferior nasal passage at the level of an anteri-
or edge of the inferior turbinate at the age of 1–1.5 
years is 2.5±0.1 mm, at the level of the posterior 
edge — 2.3±0.1 mm, by 2–3 years — 3.2±0.1 mm and 
3.1±0.1"mm, respectively, with a subsequent increase 
in the inferior nasal passage by 0.2–0.3 mm in each 
age group of children, reaching 3.9±0.1 mm at the 
level of the anterior edge of the inferior turbinate and 
4.0±0.4"mm at the le vel of the posterior edge of the in-
ferior turbinate at 13–16"years [64]. Additionally, soft 
tissue structures narrow the lumen.

Thus, the diameter of the probe should be minimal 
to prevent trophic complications, sinusitis, and nose-
bleeds. However, given the high probability of probe 
occlusion during blender feeding, it should be no less 
than 18–24 Fr [76].

The main methods for monitoring the correct instal-
lation of the probe are:

Table 4. Length of nasogastric tube insertion from birth to 1 month of age [59]

Таблица 4. Длина введения назогастрального зонда от рождения до 1 месяца [59]

Длина 
новорожденного, см / 
Newborn length, cm

Длина введения 
трубки, см / 
Tube insertion 
length, cm

Длина 
новорожденного, см / 
Newborn length, cm

Длина введения 
трубки, см / 
Tube insertion length, cm

35,0–35,5 15,0 47,0–47,5 19,5

36,0–37,0 15,5 48,0–49,0 20,0

37,5–38,0 16,0 49,5–50,5 20,5

38,5–39,5 16,5 51,0–51,5 21,0

40,0–41,0 17,0 52,0–53,0 21,5

41,5–42,0 17,5 53,5–54,5 22,0

42,5–43,5 18,0 55,0–55,5 22,5

44,0–45,0 18,5 56,0–56,5 23,0

45,5–46,5 19,0

Table 5. Formula for calculating the length of probe placement depending on age [55]

Таблица 5. Формула расчета длины постановки зонда в зависимости от возраста [55]

Возраст, месяцев / 
Age, months

Вид зонда / Type of tube Формула расчета по длине тела, см (L) / 
Formula for calculating body length, cm (L)

1–28
Назогастральный / Nasogastric = 14,8 + 0,19 × L

Орогастральный / Orogastric = 13,3 + 0,19 × L

29–100
Назогастральный / Nasogastric = 18,3 + 0,19 × L

Орогастральный / Orogastric = 16,8 + 0,19 × L

>100
Назогастральный / Nasogastric = 16,6 + 0,22 × L

Орогастральный / Orogastric = 15,1 + 0,22 × L
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1)  "gold standard" – X-ray /computed tomography 
of the abdominal organs [43, 55, 65-68];

2)  ultrasound examination of the stomach [69, 70];
3)  pH-metry of gastric aspirate using test strips or 

standard laboratory tests (normal pH should be ≤5) 
[71–74];

4)  colorimetric capnometry or capnography [68, 75];
5)  aspiration test;
6)  test with the introduction of air and simultaneous 

auscultation of sounds in the projection area of 
the stomach.

When using the tube for a long time, the material 
from which it is made is of signifi cant importance [77]. 
Polyvinyl chloride tubes are the cheapest, and due to 
their appropriate rigidity they can be inserted without 
a conductor. Low adhesion of the nutrient mixture and 
medicinal substances prevents rapid obturation of the 
tube lumen. However, low biocompatibility with tissues, 
corrosion by gastric and intestinal contents, leading 
to hardening during prolonged use, as well as the pre-
sence of phthalates and plasticizers in the composition 
determine the period of use of the tube no more than 
3–7"days. Silicone tubes are the softest and most fl e-
xible, which determines the best tolerance by patients 
when using them, and rarely cause allergic reactions and 
trophic disorders. However, the absence of a semi-rigid 
frame leads to both diffi  culties during placement, which 
determines the need to use conductors, and to compli-
cations in the form of kinks during use. Polyurethane 
tubes have suffi  cient rigidity when installed. The walls 
soften after implantation when the patient's body tem-
perature is reached. This makes it possible to install 
polyurethane probes without conductors. Such probes 
are somewhat inferior to silicone ones in terms of ensu-
ring patient comfort during use. The technology for pro-
ducing probes has made it possible to reduce the wall 
thickness, which relatively increases the internal lumen 
compared to tubes made of other materials. In addition, 
in some cases it is possible to install tubes in the post-
pyloric sections, which is achieved not only by the ap-
propriate length of the tube, but also by the presence of 
olives. Polyurethane tubes also have good biocompati-
bility, do not change their physical characteristics when 
interacting with gastric and intestinal contents. Silicone 
and polyurethane tubes can be used for up to 4–6 weeks 
if care requirements are met. 

NUTRITION THROUGH STOMA

Children with initial protein-energy malnutrition, ag-
gravated by the premorbid background, are often admit-
ted to ICU already with a gastrostomy tube. In some ca-
ses, gastrostomy is performed in ICU, especially during 
long-term hospitalization, the presence of oropharyn-
geal or esophageal dysphagia of various etiologies, as 
part of the preparatory stage for surgical interventions. 
Care of a gastrostomy tube in children requires special 
attention, since it is a technological device that requires 
specifi c procedures: careful attachment of the tube to 
the body; fi xation of the outer part and prevention of dis-
location of the elements of the gastrostomy tube. The 
placement of gastrostomy tubes with a diameter greater 
than 18–20 Fr should be avoided due to the increased 
incidence of complications [68, 76].

After gastrostomy, it is necessary to control and eli-
minate pain. Traditionally, feeding is preferred to be post-
poned for up to 24 hours after gastrostomy due to concerns 
about suture failure and food leakage from the stomach 
into the abdominal cavity. However, the possibility of star-
ting feeding 3 hours after the operation, depending on the 
severity of the condition, has been confi rmed [78–80]. 

Daily inspection of the postoperative wound makes 
it possible to promptly identify signs of infl ammation 
and other complications. To prevent infectious compli-
cations, dressings are applied using aseptic bandages. 
After the wound has completely healed, it is necessary to 
rotate the gastrostomy tube by 180–360° and move it up 
and down by approximately 1–2 cm at the stoma site to 
prevent granulation. To prevent obstruction, it is neces-
sary to select the consistency of the formula (according 
to IDDSI no more than 0–3) with the diameter of the tube.

Studies on enteral nutrition in adults have shown that 
percutaneous endoscopic gastrostomy in the areas of 
the posterior wall or along the greater curvature of the 
stomach are signifi cant risk factors for both early and 
late complications [81]. This may be due to the  relatively 
large distance between the walls of the stomach and the 
abdominal wall, which increases the tension of the gas-
trostomy tube during gastric contraction, causing slow or 
incomplete fi stula formation, increasing the risk of per-
foration, bleeding, peritonitis. The anatomical and phy-
siological features of the stomach in children suggest a 
similarly high risk of developing such complications.
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PRINCIPLES OF ORGANIZING CHILDREN'S 
NUTRITION IN THE ICU

A child's serious condition is not a reason to stop 
feeding if the child has effective breathing and swal-
lowing and can be fed orally. In some cases, sipping 
therapy is prescribed in addition to independent feeding 
(see Fig. 1). If the patient's condition is stable and or-
ganizational and technical capabilities are available, it is 
recommended to involve trained parents in feeding the 
child. When eating, regardless of the method, the follo-
wing rules must be observed.

1. Prepare the child's favorite dishes.
2. Maintain a 5–6 meal regimen, more often if ne-

cessary.
3. When feeding independently, initially prepare a 

small portion.
4. Do not serve the dish too hot or cold.
5. The temperature of the administered formula 

should be 37–37.5 °C [15, 76, 84].
6. Isolate the child from food odors if they cause 

nausea.
7. Ventilate the ward or box after eating.
8. Carefully monitor hygiene when feeding the child 

(hand washing rituals before and after eating, oral hy-
giene, hand hygiene of those feeding). 

9. During feeding, place the child in a sitting or 
semi-sitting position with the head end raised to prevent 
choking and aspiration.

10. When feeding in bed, it is necessary to place ab-
sorbent napkins under the head and on chest to ensure 
hygiene of the body and bed linen. 

11. If possible, create conditions that remind the 
child of a “normal” meal: put cutlery in his hands, use a 
change of plates, etc.

12. When feeding with a spoon, use a chair to sit on, 
do not stand over the child, do not sit on the child's bed 
without his permission. 

13. If the child refuses to eat, do not force-feed, if 
necessary, consult a nutritionist or pediatrician in a 
timely manner on dietary adjustments.

14. In children who maintain independent feeding and 
have a decreased chewing/swallowing speed, it is advisa-
ble to use homogeneous thick liquids (IDDSI level 4) [82]. 

15. When administering artifi cial nutrition, in order 
to optimize the speed and volume of the administered 

nutritional formula, among other things, the dynamics 
of intra-abdominal pressure should be taken into ac-
count"[85].

EXCUSION FROM TUBE-FEEDING

After stabilization of the condition, restoration of 
nutritional status and effective breathing and swallo-
wing, patients are transferred to independent feeding. 
In some cases, the transfer to oral feeding is postponed 
until transfer to a specialized department or until dis-
charge from the hospital. H. Clouzeau et al. developed 
criteria for possible weaning from the tube [86, 87]:

1)  stable course of the underlying disease;
2)  absence of short- or medium-term planned inter-

ventions that may cause or increase the risk of 
nutritional defi ciency;

3)  satisfactory nutritional status in accordance with 
age-standard or disease-specifi c centile corri-
dors, growth charts;

4)  safe and functional swallowing;
5)  readiness of health care staff and family.
When transferring a patient from artifi cial to inde-

pendent feeding, it is extremely important to take into 
account the time of oral inactivity. Long-term artifi cial 
enteral feeding can lead to the formation of unwanted 
oral triggers (tube insertion procedure, refl ux, vomiting, 
silent aspirations), lack of taste and texture sensations, 
disruption of parent-child interaction during feeding, 
and decreased appetite [87–89]. Several methods have 
been developed for weaning formula-fed infants [90, 
91]. Some of these are based on a rapid reduction in 
caloric intake to induce hunger and wean patients off 
formula over several weeks during hospitalization un-
der the supervision of health care workers"[90].

FIMATHO and GFHGNP have published key reco-
mmendations for weaning children from tube feeding 
[86]. A multimodal strategy that combines caloric re-
striction with psychobehavioural and/or sensorimotor 
treatment is recommended. Psychological and beha-
vioural characteristics of children and caregivers re-
lated to nutrition are considered in conjunction with 
cultural practices in psychological interventions [92]. 
Sensorimotor interventions based on afferentation 
or reafferentation of the oropharynx have been deve-
loped to correct tactile hypersensitivity. Restoration 
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of normal circadian rhythm is achieved using sensory 
oral stimulation even before switching to oral nutri-
tion, during tube feeding. The acquisition of sucking, 
chewing and swallowing skills is achieved by oral mo-
tor interventions, which are divided into compensatory 
interventions (head turns and tilts, chin tucks, chan-
ges in viscosity, texture and volume of food), special 
exercises (tongue retention, neck fl exion, supraglottic 
swallowing, supra-supraglottic swallowing, enhanced 
swallowing, Mendelsohn and Masako Maneuvers), al-
ternative methods (passive gymnastics of the tongue, 
lips, vocal exercises). The criteria for effectiveness are 
jaw strength, lateral movements of the tongue, spiral 
movements of the lower jaw and suffi  cient lip tone.

CONCLUSION

Organization of enteral nutrition of children hospi-
talized in the intensive care unit is an important link 
in the multimodal therapeutic strategy. Providing ente-
ral nutrition in accordance with the severity of the pa-
tient's condition, his ability to take food independently 
or to receive it with the help of special devices is the 
key to meeting the energy needs necessary for reco-
very. The developed scale for assessing the ability to 
independently eat FOIS and IDDSI allow for personali-
zation of the therapy.
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