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summary

Purpose of the study. To conduct a comprehensive assessment of nutritional status and diagnosis of protein-energy deficiency
in patients with cerebral palsy.

Materials and methods. The nutritional status was studied in 214 children with cerebral palsy and 40 healthy children, the
average age of the subjects was 6.7+0.27 years. The diagnosis of protein-energy deficiency in the subjects was based on
clinical, anthropometric and laboratory parameters according to the Bilbreri-Kochen method, including subjective global
assessment, shoulder muscle circumference, body mass index, skin-fat fold thickness over the triceps, absolute lymphocyte
number and serum transferrin.

Results. 81.8% of children with cerebral palsy have signs of protein-energy deficiency of varying severity. The highest incidence
of mild protein-energy malnutrition (PEM) was observed in forms G 80.1 and G 80.2-64.1% and 62.5%, respectively. The average
degree of PEM was observed at form G 80.0 in more than half of children (58.1%), the lowest percentage of occurrence was
recorded at G 80.1-10.3% (P<0.001). Severe PEM was diagnosed in cerebral palsy with severe motor deficiency, accounting for
30.2% of cases in children with form G 80.0 and 14.3% of observations with G 80.8, slightly less often with Forms G 80.3 —in
3.2% and with G 80.4 — in 3.8% of cases (P<0.001), which is determined not only by the most significant limitation of the
level of physical activity in these forms of cerebral palsy, but also by the most pronounced disorders of oral-motor function
in this category of patients.
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Pesiome

Llenb nccnenoBaHumA. HpOBeCTI/I KOMMNEKCHYIO OLEHKY HYTPUTUBHOTO CTaTyCa L Gen KOBO-SHepl'eTI/MGCKOVI HeoCTaToOuHOCTH
Yy NauneHToB C AETCKNUM uepe6paanblM Nnapannyom.

Matepuanbl 1 MeTofbl NCCnefoBaHuA. M3yueH HyTPUTUBHDBIN CTaTyC y 214 aeTelt ¢ A€TCKMM LepebpanbHbiM Napaanyom
1 40 300POBbIX AETEN, CpeHMIA BO3pacT obcneayembix cocTaBun 6,7+0,27 neT. [InarHocTvka HenkoBo-3HepreTnyeckom He-
J0CTaTOYHOCTW Y UCCNIeAlyeMbIX ONMPanach Ha KNMHUYECKIE, BHTPOMOMETPUYECKME 1 1abopaTopHbIe MOKa3aTesnn no MeTody
Brnbpepu-KoxeH, BKntouaioLme CyObbeKTUBHYIO rnobanbHyt0 OLIEHKY, OKPYXHOCTb MbILLIL| NieYa, MHAEKC MacChl TeNa, TOMLLUHY
KOMXHO-KVPOBOW CKNafKX Hafl TPMLIENCOM, abCOMIOTHOE YMCIO NMMMOLUTOB 1 TPaHCHEPPVIH B CHIBOPOTKE KPOBY.

Pe3synbratbl. 81,8% aeTeli C AeTckM LiepedpanbHbiM Napanyuom UMeIT NPU3HAKK 6enKkoBO-IHEPreTMUeCKON HeoCTaTou-
HOCTV Pa3nNYHO CTeneHN TAxXeCT. Hanmbonbluas yacToTa BCTPEUaeMOoCTI flerkoid cteneHn boH otmeuanack npu dopmax G
80.1 n G 80.2-64,1% 1 62,5% cooTBeTCTBeHHO. CpeaHaa cTeneHb bIH otmeuanack npu dopme G 80.0 y bonbLiel NONOBYHbI
neteit (58,1%), HaUMEHbLLWIA NPOLEHT BCTPeYaeMoCT 6bin 3adukcrposaH npu G 80.1-10,3% (P<0,001). Taxkenas cteneHb
B3H anarHocTnposaHa npu ALUM ¢ BbipaxkeHHbIM ABMraTeNbHbIM AeduumToM, cocTasnasa 30,2% cnyyaeBy aeTelt npu dopme
G 80.0 1 14,3% HabniogeHuin npu G 80.8, HeckonbKo pexxe npu popmax G 80.3 — B 3,2% u npu G 80.4 — B 3,8% cnyuanx
(P<0,001), uto ONpepneneHo He TOMbKO Hanbonee 3HAYMMBbIM OrpaHUYeHeM YPOBHA GU3NUYECKON aKTUBHOCTY UMEHHO Mpu
JaHHbIX GOpMax AETCKOro LepebpanbHOro napanuya, Ho 1 Harbosnee BbIpaXKeHHbIMY HapyLeHUAMMU OpanbHO-MOTOPHO

GYHKUMM Y AAHHOW KaTeropui nauneHTos.

KnioueBble c/ioBa: 6e/1KoBO-dHepreTuyeckas HeJoCTaToOuHOCTb, 16TH, LiepebpasbHbli napanmy

KOHRMKT nHTepecoB. ABTOPLI 3a9BAAIOT 00 OTCYTCTBUN KOHANKTA UHTEPECOB.

Cerebral palsy (CP) is a serious medical and social prob-
lem that has a significant impact not only on the decline
in the quality oflife, but also on the increase in the level
of disability among the child population. According to
the World Health Organization (WHO) «Cerebral palsy
is the main cause of childhood neurological disability
in the world, its incidence in the world is from 2-3.6 to
8 per 1000 newborns. Recently, the number of children
with cerebral palsy has increased by 14% in the world,
and its prevalence is 17 million» [5,15].

A tremendous impact on somatic health and qual-
ity of life in childhood, especially for children with
pathology of the central nervous system. Nutritional
deficiency leads to a slowdown and stunting in growth,
a decrease in the volume of circulating blood and its
rheology, suppression of the immune response, an in-
crease in the child’s irritability and spasticity [1,2,4,14].

According to Eun-Young Park et al., malnutrition
is one of the main problems worldwide, and only
63% of children with cerebral palsy have a normal
body mass index, while 16% are overweight and obese,
and 20% are malnourished [13]. Patients with cere-
bral palsy constitute a risk group for protein-energy
malnutrition. According to various researchers, mal-
nutrition stated in 46-90% of children with cerebral
palsy [1,2,4]. When assessing the nutritional status
in children with cerebral palsy, it is necessary to take
into account the fact that these children differ from
healthy peers not only in terms of weight and height
indicators, body composition, but also have a num-
ber of features that do not depend on nutritional
status. This is a severe neurological deficit, features
of movement, cognitive abilities, neuroendocrine
factors, puberty [3,6].

47



3KCMEepUMEHTabHAA U KNMHUYEeCKan ractposHteponorua | Ne215(7) 2023

Figure 1.

PucyHok 1.

48

Due to differences in body composition, simple
isolated anthropometric measures used in other pop-
ulations (weight/height, body mass index, arm cir-
cumference, single measurement of skin fold) do not
predict nutritional status in children with cerebral
palsy [5,12,14]. In this connection, in this category of
patients, complex methods for diagnosing the assess-
ment of malnutrition should be used.

In patients with cerebral palsy, in addition to the
main neurological damage, especially in children with
severe motor disorders, malnutrition is often noted,
depending on the level of general motor dysfunction
[8,10]. However, adequate nutrition for children is
essential during the period of intensive growth and

Materials and research methods

The study was conducted on the basis of the pediatric
neurology departments of Clinic No.1 of the Samarkand
State Medical University and the Samarkand Regional
Multidisciplinary Children’s Medical Center. The di-
agnosis of a specific form of cerebral palsy was es-
tablished based on the study of risk factors, medical
history, clinical and neurological picture, standardized
assessment of motor functions, as well as the results
of neuroimaging and neurofunctional research meth-
ods. The inclusion criteria for the study were referral
diagnosis of cerebral palsy (ICD-10 code G 80) of any
clinical form. The clinical groups of the surveyed were
research group - 214 patients diagnosed with cerebral
palsy; control group - 40 somatically healthy children
observed in family polyclinics in Samarkand.

Based on an in-depth clinical and neurological ex-
amination, patients were divided into 6 groups in accor-
dance with the International Classification of Diseases,
10th revision (ICD-10), depending on the topographic
form of cerebral palsy (Fig. 1):

Group 1 - spastic cerebral palsy, quadriplegia - G
80.0-20.1% (n = 43)

Group 2 - spastic diplegia - G 80.1-18.2% (n = 39)

Group 3 - children’s hemiplegia (hemiparesis) - G
80.2-18.7% (n = 40)

Group 4 - dyskinetic cerebral palsy (athetosis,
choreoathetosis) - G 80.3-14.5% (n = 31)

Distribution of patients de-
pending on the topographic
form of cerebral palsy in
accordance with ICD-10
PacnpepneneHune 60nbHbIX

B 3aBMCUMOCTY OT TOMO-
rpaduueckon popmbl LM

B cooTBeTcTBUM ¢ MKB-10

[l Spastic cerebral palsy, quadriplegia

[ Pediatric hemiplegia (hemiparesis)

B Atactic cerebral palsy
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development, which is especially important in children
with cirrhosis [9]. Regular nutritional assessment is
essential and identifies signs and symptoms associated
with malnutrition [11].

Despite the large number of works devoted to the
study of cerebral palsy in children, in the literature
available to us there are very few studies devoted to
the study of the nutritional status and assessment of
protein-energy malnutrition in patients with cerebral
palsy.

Purpose of the study. To conduct a comprehensive
assessment of the nutritional status and diagnosis of
protein-energy malnutrition in patients with cerebral

palsy.

Group 5 - atactic cerebral palsy (atony) - G 80.4-
12.1% (n = 26)

Group 6 — another type of cerebral palsy - G 80.8—
16.4% (n = 35).

Among the examined children, patients with spastic
cerebral palsy, quadriplegia G 80.0-20.1%. Children
with atactic G 80.4-12.1% and dyskinetic forms G
80.3-14.5%. At the same time, the proportion of spastic
forms among the total number of hospitalized children
with cerebral palsy was 57%.

Diagnosis of protein-energy malnutrition (PEM) in
the subjects was based on clinical, anthropometric and
laboratory parameters according to the Bilbrery-Kohen
method, including subjective global assessment(SGA),
shoulder muscle circumference (ShMC), body mass
index (BMI), skin-fat thickness folds over the triceps
(SFThT), absolute number of lymphocytes (ANL) and
transferring in the blood serum. Each sign was eval-
uated in points: norm - 0 points, slight deviations - 1
point, average — 2 points, strong - 3 points. After recal-
culation of all the above parameters, a total score was
derived, according to which the severity of PEI was
determined: 0-1 point - the state of nutrition is normal;
2-6 points — mild degree of PEM (E44.1 according to
ICD-10); 7-12 points — average degree of PEM (E44.0
according to ICD-10); 13-18 points — severe PEM (E43.1
according to ICD-10).

B Spastic diplegia

[l Dyskinetic cerebral palsy

Another type of cerebral palsy
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Table 1.

Subjective global
assessment of chil-
dren with cerebral
palsy depending on
its form

Ta6bnuua 1.
CybbekTnBHan
rno6anbHas oLeHKa
neten ¢ UM B 3a-
BUCKMOCTU OT €ro
bopmbl

Table 2.

Evaluation of mal-
nutrition according
to SGA in children
with cerebral palsy
depending on its
topographic form
Tabnuua 2.
OueHKka HapyLieHnn
nutaHua no CrO

y aeten ¢ LN B 3a-
BICUMOCTU OT €ro
Tonorpaduyeckon

bopmbl

Loss of muscle

Forms of cerebral palsy Weight loss Anorexia Loss of SF mass

n 42 43 42 43
G 80.0, n=43

% 97.7 100.0 97.7 100.0

n 31 32 36 35
G 80.1, n=39

% 79.5 82.1 92.3 89.7

n 37 30 38 35
G 80.2, n=40

% 92.5 75.0 95.0 87.5

n 29 23 29 30
G 80.3, n=31

% 93.5 74.2 93.5 96.8

n 26 25 25 25
G 80.4, n=26

% 100.0 96.2 96.2 96.2

n 31 27 33 34
G 80.8, n=35

% 88.6 77.1 94.3 97.1

. . Loss of muscle .

Forms of CP Weight loss Anorexia Loss of PFA mass Average score  Conversion
G 80.0,
n =43 4.56+0.24 4.12+0.21 4.30+0.24 3.65+0.19 16.63+0.83 2.0+0.12
G 80.1,
n=39 2.15+0.25% 1.90£0.19* 2.21+0.22* 2.18+0.21* 8.44+0.84* 0.72+0.11*
G 80.2,
n =40 2.03£0.20* 1.83+0.20* 2.10+0.19* 1.5+0.16* 7.45+0.61* 0.60+0.11*
G 80.3,
n=31 3.16+£0.29* 1.84+0.25% 3.0£0.27* 2.84+0.25* 10.84£0.99% 1.23+0.15*
G 80.4,
n=26 2.96+0.29% 3.04+0.30* 2.77+0.26* 2.08+0.19* 10.85+0.92* 1.1+0.15*
G 80.8,
n=35 2.97+0.35% 2.60+0.35* 3.20+0.29* 2.77%0.26* 11.51£1.20* 1.23+0.18*

Note: * - reliability of data to the highest indicator (P<0.05-0.01)

Results of the study and their discussion

An in-depth assessment of the nutritional status of
children with cerebral palsy indicated malnutrition
in the study group.When evaluating the parameter
subjective global assessment (Table 1), it was found
that the most pronounced frequency of occurrence of
the subjective assessment of the criterion “weight loss”
was observed in the group of children with the form G
80.4 (100%), the lowest — with G 80.1 (79.5%), which is
1.3 times less common, but no statistical significance
was established (P>0.05).

Anorexia was noted in 100% of patients with the
form G 80.0, while with G 80.3 the lowest percentage
of occurrence was noted - 74.2%, however, statistical
significance was also not established (P>0.05).

Loss of subcutaneous fat (SF) was noted in all forms
of cerebral palsy, the percentage of severity of this
symptom, diagnosed according to parents / guardians,
varied from 92.3% (G 80.1) to 97.7% (G 80.0).

Loss of muscle mass was noted in all children
with the form G 80.0 (100%), with the form G 80.1 -
in 89.7%, with the form G 80.2 — in 87.5%, with the
form G 80.3 - in 96.8%, with form G 80.4 -in 96.2%
and with form G 80.8 - in 97.1%. The data obtained
indicate a direct relationship between the loss of
muscle mass and the restriction of physical activity
in children with various forms of cerebral palsy,

from 87.5% in children with hemiplegia to 100% in
quadriplegia.

Analysis of the obtained indicators of the subjective
global assessment (Table 2) showed the predominance
of moderate and severe malnutrition in all respects
in children with G 80.0 significantly more often than
in other observation groups: weight loss — 4.56+0.24
points, anorexia — 4.12+0.21 points, loss of subcuta-
neous fat (SF) - 4.30+0.24 points, loss of muscle mass
3.65+0.19 points. The average subjective global score
in this group was 16.63+0.83 points with a conversion
of 2.0+0.12 points.

The least pronounced indicators of malnutrition
according to SGA were noted in patients with G 80.2,
so the indicators of weight loss were 2.03+0.20 points,
anorexia - 1.83+0.20 points, loss of subcutaneous fat —
2.10+0,19 points, loss of muscle mass — 1.5+0.16 points,
average total score 7.45+0.61, with a conversion of
0.60+0.11 points.

As a result, according to the Bilbrery-Kohen scale,
according to the “subjective global assessment” param-
eter, children with the form G 80.0 scored the highest
average score — 16.6+0.8 points, while the lowest score
was scored by children with the form of cerebral palsy
G 80.2-7.540.6 and G 80.1-8.44+0.8, which indicated
the least pronounced malnutrition in these groups of
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Figure 2.

PucyHok 2.

50

Mean SGA scores on the
Bilbrery-Kohen scale in
children with cerebral palsy
depending on the form
CpepgHue 6ansnbl CMO wKanbl
Bunbpepu-KoxeH y petei

¢ AuUn B 3aBucmocTy ot
bopmbl

G80.0 G80.1

patients subjectively assessed by parents/guardians
(Fig. 2).

The assessment of BMI showed that in the forms G
80.2 and G 80.1-47.5% and 30.8% of children, respec-
tively had BMI indicators corresponding to the median
1SO-(+1SQ), i.e. these indicators were within the nor-
mative values. With forms G 80.1, G 80.3 and G 80.4,
the largest percentage of children had BMI indicators
located in the median -2SO - (-1SO), which amounted
t0 53.8%, 41.9% and 46.1%, respectively, that is, a slight
violation nutrition.

A moderate decrease in nutrition (-3SO-(-2S0)) is
most often diagnosed at G 80.0 and G 80.3, account-
ing for 44.2% and 29.0%, respectively. In 19 children
(44.2%) with form G 80.0 and in 7 patients (20.0%) with
G 80.8, there was a pronounced malnutrition, BMI
values were below the curve — 3SO (Table 3). It was
noted that 95.4% of children with quadriplegia and
80.6% with dyskinetic cerebral palsy had malnutrition
of varying severity when analyzing the obtained data
on the BMI parameter. Less pronounced malnutrition
was noted in the group of children with atactic cerebral
palsy (76.9%) and mixed cerebral palsy (65.7%).

The thickness of the skin-fat thickness folds over the
triceps (SFThT) among children with cerebral palsy
is the most optimal indicator by which one can judge
the level of nutritional status in this cohort of children
[7]. According to the data obtained, we found that the
indicators of the thickness of the skin-fat thickness
folds over the triceps (SFThT) in children also depend
on the form of cerebral palsy (Table 4).

Thus, in the form of G 80.2, 27.5% of children had
indicators of the thickness of the SFThT within the 26th -
75th centile corridor with a score of 0 points. Whereas
a score of 1 point was received by 60.0% of children,
whose SFThT indicators were within the 25th - 10th
centile corridor. In 12.5%, indicators were significantly
more often within the 9th - 5th centile corridor, indicat-
ing a moderate decrease in nutrition (P<0.01).

Indicators of SFThT corresponding to age normative
parameters were noted in less than half of children with
G 80.1, accounting for 41.0%; somewhat less often with
G 80.3, G 80.4 and G 80.8 forms of cerebral palsy (19.3%,
19.2% and 20.0% of cases, respectively). The most pro-
nounced changes in the study of the SFThT parameter
were noted in the group of children with G 80.0, only
4.7% of patients in the study of this indicator did not
have malnutrition. In this group of patients, moderate
and severe malnutrition prevailed, diagnosed in 44.2%
and 39.5% of children, respectively. Somewhat less
frequently, in 11.6% of cases, mild malnutrition was
recorded with a score of 1 point.

experimental & clinical gastroenterology | Ne 215 (7) 2023

G80.2 G80.3 G80.4 G80.8

In 78% of children with cerebral palsy, the study of
the SFThT parameter revealed low rates, indicating
a decrease in fat mass and the presence of nutritional
status disorders, which can be used as a screening
method for diagnosing the risk of developing PEI in
children with neurological symptoms.

When analyzing the obtained parameters of shoulder
muscle circumference (ShMC) among children with
cerebral palsy, it was found that in the forms G 80.2,
G 80.1 and G 80.4 in more than half of the subjects,
the indicators were within the age norm, amount-
ing to 72.5%, 56.4% and 53.8% in observation groups,
respectively. Whereas at G 80.0, G 80.3 and G 80.8
malnutrition of varying severity was noted, accounting
for 55.8% with quadriplegia, 51.5% with dyskineticand
60.0% with a mixed form within the 25th - 10th centile
corridor with a score of 1 point. The most pronounced
decrease in the indices of shoulder muscle circum-
ference (ShMC) was noted in the group of children
with cerebral palsy G 80.0, accounting for 90.7% of all
observations (Table 5).

According to the modified Bilbrery-Kohen scale
the total assessment of the above parameters of the
degree of protein-energy malnutrition (PEM) showed
a different frequency of occurrence of the degree of
nutritional deficiency from the absence of PEM to se-
vere, depending on the depth of the motor deficit and
the form of the disease (Table 6).

From the presented data, the absence of manifesta-
tions of PEM was observed in most cases with forms G
80.1 and G 80.2 (25.6% and 25.0%, respectively), while
with form G 80.0 only in 4.7%, malnutrition was not di-
agnosed, which was significantly significant (P<0.001).

After analyzing the data given in the table, we can
conclude that the absence of signs of PEM in children
with quadriplegia was significantly lower in relation to
all forms of cerebral palsy. Also, a mild degree of PEM
was significantly less common in the G 80.0 form in
relation to all forms of cerebral palsy (P<0.01). The high-
est incidence of mild PEM was noted in the forms G
80.1 and G 80.2-64.1% and 62.5%, respectively. While
in other forms of cerebral palsy, a mild degree of PEM
was recorded in the following percentage — 45.2% at G
80.3,42.3% at G 80.4 and 34.3% at G 80.8.

In most cases the average degree of PEM was noted
in the form of G 80.0 in more than half of the children
(58.1%), the smallest percentage of occurrence was
recorded at G 80.1-10.3%, which was significantly sig-
nificant (P<0.001). Somewhat less frequently, moderate
malnutrition was recorded at G 80.3 (35.5%), G 80.4
(34.6%) and G 80.8 (31.4%), being detected in almost
every third child from the group.
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Table 3.

BMI indicators
among children
with cerebral palsy
depending on its
form

Ta6nuua 3.
Mokasatenun UMT
cpenn pgeten ¢ AUM
B 3aBUCMMOCTU OT
ero Gopmbl

Table 4.

Indicators of the
thickness of the
skin-fat thickness
folds over the tri-
ceps (SFThT) in chil-
dren with cerebral
palsy, depending on
its form

Tabnuua 4.
MokasaTenu Tonwm-
Hbl KXKCT y neten

c AU B 3aBucumo-
CT1 OT ero popmbl

Table 5.

Indicators of the cir-
cumference of the
shoulder muscles
among children
with cerebral palsy,
depending on the
topographic shape
Ta6nuua 5.
Moka3saTtenu okpy»-
HOCTU MbILUL, leYa
cpenn pgeten c AUMN
B 3aBUCMMOCTU OT
Tonorpaduyeckom
dopMbl

Table 6.

The incidence of
PEM among chil-
dren with cerebral
palsy depending
on the form of the
disease

Ta6nuua 6.
YacTtoTa BCTpeuyae-
mocTu B3H cpean
neten ¢ UM B 3aBu-
CUMOCTU OT GOPMbI
3aboneBaHus

Forms of BMlindicators Malnutrition by
cerebral -350 -3 50-(-250) -250 -(-150) -15S0-(+150) group
palsy n % n % n % n % n %
G 80.0, n=43 19 44.2** 19 44.2%* 3 7.0 2 4.6 41 954
G 80.1, n=39 1 2.6%** 5 12.8** 21 53.8 12 30.8 27 69.2
G 80.2, n=40 0 0.0 7 17.5*%* 14 35.0 19 47.5 21 52.5
G 80.3, n=31 3 9.7%%* 29.0 13 41.9% 6 19.4 25 80.6
G 80.4, n=26 4 15.4 15.4 12 46.1* 6 23.1 20 76.9
G 80.8, n=35 7 20.0 10 28.6 6 17.1* 12 34.3 23 65.7

Note: * - reliability of values in relation to the indicators of the -1SO -(+1SO) group (*- P<0.05; ** - P<0.01; *** - P<0.001)

Forms of SFThT thickness indicators

cerebral 26th - 75th percentile ~ 25th - 10th percentile 9th - 5th percentile below 5th percentile
palsy n % n % n % n %

G 80.0, n=43 2 4.7 5 11.6* 19 44 .2%* 17 39.5%%*
G 80.1, n=39 16 41.0 21 53.9 2 5.10%% 0 0.0

G 80.2, n=40 eleven 27.5 24 60.0* 5 12.5%* 0 0.0

G 80.3, n=31 6 19.3 15 48.4** 8 25.8 2 6.5%%*
G 80.4, n=26 5 19.2 13 50.0** 6 23.1 2 7.7%*
G 80.8, n=35 7 20.0 14 40.0% 9 25.7 5 14.3

Note: * - reliability of values in relation to the indicators of the group of children with the 75th percentile
(* - P<0.05; ** - P<0.01; *** — P<0.001)

Forms of Indicators of ShMC

cerebral 26th - 75th percentile ~ 25th - 10th percentile 9th - 5th percentile below 5th percentile
palsy n % n % n % n %

G 80.0, n=43 4 9.3 24 55.8%%* 8 18.6% 7 16.3
G 80.1, n=39 22 56.4 17 43.6 0 0.0 0 0.0

G 80.2, n=40 29 72.5 10 25.0* 1 2.5 0 0.0

G 80.3, n=31 12 38.7 16 51.6 3 9.7%%* 0 0.0

G 80.4, n=26 14 53.8 12 46.2 0 0.0 0 0.0

G 80.8, n=35 9 25.7 21 60.0** 3 8.6%** 2 5.7%%*

Note: * - reliability of values in relation to the indicators of the group of children with the 26th-75th percentile
(* - P<0.05; ** - P<0.01; *** — P<0.001)

Forms of The degree of protein-energy malnutrition
cerebral Absence Light degree (E44.1)  Average degree (E44.0) Severe degree (E 43.1)
palsy n % n % n % n %
G 80.0, n=43 2 4.7 3 7.0 25 58.1 13 30.2
P80.0-80.1<0.001 P80.0-80.1<0.001 P80.0-80.1<0.001
P80.0-80.2<0.001 P80.0-80.2<0.001 P80.0-80.2<0.001 P80.0-80.3<0.001
P80.0-80.3<0.05 P80.0-80.3<0.05 P80.0-80.3>0.05 P80.0-80.4<0.001
P80.0-80.4<0.05 P80.0-80.4<0.05 P80.0-80.4>0.05 P80.0-80.8<0.05
P80.0-80.8<0.05 P80.0-80.8<0.05 P80.0-80.8>0.05
G 80.1, n=39 10 25.6 25 64.1 4 10.3 0 0
P80.1-80.2>0.05 P80.1-80.2>0.05 P80.1-80.2>0.05
P80.1-80.3>0.05 P80.1-80.3>0.05 P80.1-80.3<0.01
P80.1-80.4>0.05 P80.1-80.4>0.05 P80.1-80.4<0.01
P80.1-80.8>0.05 P80.1-80.8>0.05 P80.1-80.8<0.01
G 80.2, n=40 10 25.0 25 62.5 5 12.5 0 0
P80.2-80.3>0.05 P80.2-80.3>0.05 P80.2-80.3<0.05
P80.2-80.4>0.05 P80.2-80.4>0.05 P80.2-80.4>0.05
P80.2-80.8>0.05 P80.2-80.8>0.05 P80.2-80.8>0.05
G 80.3, n=31 5 16.1 14 45.2 11 35.5 1 3.2
P80.3-80.4>0.05 P80.3-80.4>0.05 P80.3-80.4>0.05 P80.3-80.4>0.05
P80.3-80.8>0.05 P80.3-80.8>0.05 P80.3-80.8>0.05 P80.3-80.8<0.01
G 80.4, n=26 5 19.2 11 42.3 9 34.6 1 3.8
P80.3-80.8>0.05 P80.3-80.8>0.05 P80.3-80.8>0.05 P80.3-80.8>0.05
G 80.8, n=35 7 20.0 12 34.3 11 31.4 5 14.3
Total: 39 18.2 90 42.1 65 30.4 20 9.3
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Severe in most cases was diagnosed in cerebral
palsy with severe motor deficit, accounting for
30.2% of cases in children with G 80.0 and 14.3%

Conclusions

Thus, 81.8% of children with cerebral palsy have signs
of protein-energy deficiency of varying severity. Most
often, severe forms of PEM are observed in such forms
of cerebral palsy as G 80.0, G 80.3 and G 80.4, which
is determined not only by the most significant lim-
itation of the level of physical activity in these forms

of cerebral palsy, but also by the most pronounced

References | Jintepatypa

1. Aleksandrovich Yu.S., Aleksandrovich I. V., Pshenisnov K. V.

Screening methods for assessing nutritional risk in hospital-
ized children. Bulletin of Intensive Care. 2015;3(Nutritional
support):24-30. (in Russ.)
Anexcanpposuy 10. C., Anexcannposuy V. B., ITimennc-
HoB K. B. CKpUHVMHIOBBIE METOJIBI OLIEHKY HYTPUTUBHOIO
PpUCKa Y TOCIINTAIM3MPOBAHHBIX fleTeil // BecTHUK MHTeH-
cuBHOM Tepamuu. 2015. — Ne 3. HyTputusHas nopmepx-
Ka. - C. 24-30.

2. Bavykina L. A. Nutritional status and optimization of diet
therapy in children with gluten intolerance: diss. ...cand.
med. Sci. Voronezh, 2016. 154 p. (in Russ.)
bapbikuna V1. A. HyTpuTUBHBIN CTaTyC 1 ONTUMMU3ALNA
IMeTOTePaInM y JieTeli C HellePeHOCHMOCTbIO ITIOTeHa:
TC. ... KaHJ. Mefl. HayK. — Boponesx, 2016. — 154 c.

3. Zavyalova A.N,, Novikova V. P, Klikunova K. A. Nutritional
status and feeding problems in children with dysphagia and
cerebral palsy in different social settings. Experimental and
Clinical Gastroenterology. 2022;(2):21-29. (In Russ.) doi:
10.31146/1682-8658-ecg-198-2-21-29.
3apbanosa A. H., Hosukosa B.II., Knukynosa K. A.
HyTpuTuBHBI CTaTyC U IpO6IEMbI IIPU KOPM/ICHUN
y zeTeit ¢ pucdarueii 1 IeTCKUM IiepebpaTbHbIM Mapa-
JINYOM, HaXOIAIIMXCSA B Pa3HbIX COIMATIbHBIX YCTOBMAX.
IKCnepuMeHMAanvHas U KIUHUHeCKAS 2ACHPOIHINEPOTNOUS.
2022;(2):21-29. doi: 10.31146/1682-8658-ecg-198-2-21-29

4. Zav'yalova A.N. Nutrition in neurologicall y impaired
children. Medicine: theory and practice. 2019;4(1):42-1.
(in Russ.)
3asbsnosa AH. IIuranue feTeit ¢ HeBPOIOTMYECKOI TATO-
norueit. MexnuuHa: Teoprs u nmpaxtika. 2019;4(1):42-1.

5. Mavlyanova Z.F Nutritional status of children with infantile

cerebral palsy. Experimental and Clinical Gastroenterology.
2021;1(1):82-88. (In Russ.) doi: 10.31146/1682-
8658-ecg-185-1-82-88.
Masssanosa 3. . HyTputyBHSIII cTaTyC ieTeil ¢ epe6pab-
HBIM NapaTNIOM. IKCNEPUMEHMATIDHAS U KIUHUHECKAS
eacmpoanmeponoaus. 2021;1(1):82-88. doi: 10.31146/1682-
8658-ecg-185-1-82-88.

6. Makarova S.G., Pak L. A,, Fisenko A.P, Kuzenkova L. M.,
Proninal. Yu. Assessment of features of the nutritional status
and nutrient requirements in children with cerebral palsy.
L. O. Badalyan Neurological Journal. 2020;1(2):122-131.
(In Russ.) doi: 10.46563/2686-8997-2020-1-2-122-131.
Makaposa C. I, ITak JI. A., ®ucenxo A.IL, Kysenkosa JI. M.,
ITponnna V. 10. Oco6eHHOCTI OLjeHKN HYTPUTUBHOTO
cTaryca 1 pacdyeTa HOTPeOHOCTY B HYTPUEHTAX Y eTelt
€ leTCcKuM LiepebpanbHbIM MapamaoM. Hesponoeuueckuii
aypuan umenu J1. O. Badanana. 2020;1(2):122-131. doi:
10.46563/2686-8997-2020-1-2-122-131.

7. Martirosov E.G., Nikolaev D. V., Rudnev S.G. Technologies
and methods for determining the composition of the human
body. Monograph. Moscow. Nauka, 2006. 248 p. (in Russ.)

experimental & clinical gastroenterology | Ne 215 (7) 2023

of cases with G 80.8, somewhat less often with G
80.3 forms - in 3.2% and with G 80.4 —in 3.8% of
cases (P < 0.001).
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symptoms, but functional, anthropometric and labora-
tory indicators with a mandatory study of the features
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