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Svetovanje klinicnega dietetika
prehransko ogrozenim gibalno oviranim
otrokom in mladostnikom s cerebralno
paralizo ali progresivno potekajoco
zivéno-misicno boleznijo

Andreja Sirca Campa

Pediatri¢na klinika, Sluzba za dietoterapijo in bolnisko prehrano

- antropometri¢ne meritve
- laboratorijski izvidi

- komorbidnosti
- zdravila - individualni prehranski nacrt

- posebnosti pri prehranjevanju - doloc¢anje prehranskih ciljev
- posebnosti v gibanju

PREHRANSKO

_
-prehranski dnevnik -spremljanje prehranske terapije
( 3- dnevni tehtan prehranski dnevnik) - vrednotenje merljivih rezultatov
- 24h priklic jedilnika - dokumetiranje

- prehranski vprasalnik
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Prehranska anamneza

* antropometri¢ne meritve

* klini¢ni status

* komorbidnosti

* laboratorijski izvid

* zdravila

* posebnosti pri prehranjevanju

* posebnosti v gibanju

* vedenjske posebnosti

* opaZanja drugih terapevtov in spremljevalcev (timski pristop)

Klinicni status

* Nevroloski status
* Respiratorna funkcija
* Gastrointestinalna funkcija

Monoplegia
* Inkontinenca urina / blata

* Senzori¢ne tezave
* Druge pridruZene tezave

Quadriplegia
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GMFCS expanded and revised between 6" and 12" birthday: descriptors and illustrations

GMFCS level |
Children walk at home, school, outdoors and in the
community. They can climb stairs without the use of a railing.
Children perform gross motor skills such as running and
jumping, but speed, balance and coordination are limited.

GMFCS level I

Children walk in most settings and climb stairs holding
onto arailing. They may experience difficulty walking long
distances and balancing on uneven terrain, inclines, in
crowded areas or confined spaces. Children may walk with
physical assistance, a hand-held mobility device or use
wheeled mobility over long distances. Children have onl
minimal ability to perform gross motor skills such as running
and jumping.

GMFCS level Iil
Children walk using a hand-held mobility device in most
indoor settings. They may climb stairs holding onto a

railing with supervision or assistance. Children use wheeled
mobility when travelling long distances and may self-propel
for shorter distances.

GMFCS level IV

Children use methods of mobility that require physical
assistance or powered mobility in most settings. They may
walk for short distances at home with physical assistance
or use powered mobility or a body support walker when
positioned. At school, outdoors and in the community
children are transported in a manual wheelchair or use
powered mobility.

GMFCS level V
Children are transported in a manual wheelchair in all
settings. Children are limited in their ability to maintain
antigravity head and trunk postures and control leg and
arm movements.

Nature Reviews | Disease Primers

Antropometricne meritve

* Telesna masa

* Primerne merilne naprave

* 1 x mesecno ; pri mlajSih od dveh let pogosteje; min: 1 x 6 mesecev
* Telesna visSina

* Zaradi invalidnosti standadna metoda merjanja visine velikokrat neuporabna
* Prednostno - merjenje stoje, sicer leze (upostevanje korecij)

Telesne visine ni mogoce izmeriti

* Dolzina desne nadlakti (antropometer)
* Dolzina golenice (antropometer; kovinski meter)
* VisSina kolena (antropometer)
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Antropometricne meritve

* DolZina desne nadlakti (DN)  Ocenjena TV (cm) = (4.35 x DN) + 21.8

Tehni¢na napaka = +/- 1.7 cm

* DolZina golenice (DG) Ocenjena TV (cm) = (3.26 x DG) + 30.8

Tehni¢na napaka = +/- 1.4 cm

* Visina kolena (VK) Ocenjena TV (cm) = (2.26 x VK) + 24.2

Tehni¢na napaka = +/- 1.4 cm

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-Blackwell, September
2020,419-437.
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Sestava telesa

* Meritve telesne sestave z metodo DEXA
* Ni dostopna v vseh centrih
* Ne uporablja se za rutinske preiskave v otroski populaciji

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with
Neurodisabilitis. Wiley-Blackwell, September 2020,419-437.

* Bioimpedancna vektorska analiza (BIVA)
* Ni dostopna v vseh centrih

* Standardizirana za uporabo od 2 leta starosti
* Najbolj uporabljena metoda v pediatri¢ni populaciji (razisovalni nameni)

Steven Brantlov, Lars Jpdal, Aksel Lange, Sgren Rittig & Leigh C. Ward (2017) Standardisation of bioelectrical impedance analysis for the
estimation of body composition in healthy paediatric populations: a systematic review, Journal of Medical Engineering & Technology, 41:6, 460-
479.
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1
Gender : F Test date 24/04/2019 RZ: 9574 Q XC: 495Q
Date of Birth : 4724201 Weight : 26.1kg PhA: 30°
Age: 8 Height : 124.0 cm
Result Value Result in % Reference values Compare Vs baseline
test
Height 124 cm 122.6-130.5 cm
BMI: 17.0 kg/m? 14.6-17.0 kg/m?
PhA: 30° 49-61° -25°
BCMI: 30
BMR: 882.7 kcal 3693.0 kJ
BCM: 4.6 kg 32.6 % | FFM >51.0 % | FFM -18.4 % | FFM
FFM: 14.1kg 53.8 % | Weight 63.0-77.0 % | Weight -162 % | Weight
FM: 12.0kg 46.2 % | Weight 23.0-37.0 % | Weight +16.2 % | Weight
TBW: 109L 417 % | Weight 49.0-59.0 % | Weight -12.3 % | Weight
10
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Gender :
Date of Birth :

Age:

Test date 24/04/2019

4/24/20M Weigh 26.1kg

Height :

Dehydration

NE

69.0 %
Moderate

71.0 %

727 %
Normal 1SD
733 %
Normal 1SD
743 %

81.0 %
Moderate

87.0 %
Severe

+

Overhydration

Gender :

Date of Birth :

Hydration:

Well nourished

e
IS

-
w

i
~

Normal 1SD

Moderate

Severe

Malnourished

860.0

670.0

660.0

540.0

M RZ: 8185Q XC:

10/28/2000 Weight : 48.2 kg

69.4 % (TBW/FFM)
Result Value kg/m ' ' Reference values
BMI:  16.0 kg/m? 18.0 - 25.0 Kg/m
PhA:  31° 65- 81°
BCMI: 45
BMR:  1144.3 kcal 4787.8 kJ
BCM:  13.6kg 7.8 kg/m 14.0 - 21.0 Kg/m
FFM: 399kg 23.0 kg/m 28.0 - 35.0 Kg/m
M. 83kg 48kg/m 40- 9.0Kg/m
TBW:  27.7L 16.0 L/m 18.0 - 26.0 L/m
ECW:  17.8L 643 % |TBW

Difference

-9.7 kg/m

-85 kg/m

-1.7 kg/m

-6.0L/m

+233%]
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Test date 5/31/2019
Gender : M RZ: 81850 XC : 4450Q PhA: 31°

Date of Birth : 10/28/2000 Weight : 48.2 kg Height : 1735cm
Hydration: 69.4 % (TBW/FFM)

SM: 22.4 kg
SMI: 7.4 kg/m? > 8.9 kg/m’
ASMM: 145 kg A | I
161 211 253 3 353 403
I
FFMI: 13.3 kg/m? - —1
17.2 18.0 198 205 211
: |
EMI: 2.7 kg/m? ;v I
2.5 3.2 5.0 6.1 7.0
SPA: -5.05° > -165°
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Sestava telesa

* Merjenje dveh koZnih gub in obsega nadlakti
* Merimo koZno gubo tricepsa (TSF) in suprailiakalno koZzno gubo

* Merimo srednji obseg roke (MAC)

Dobra metoda za oceno sestave telesa (FFM /FM) otrok s cerebralno paralizo
* MoZnost rutinske uporabe v vseh centrih (enkrat letno)

* Odcitek meritev koZnih gub iz WHO tabel ali Addo-Himes tabel

* Ocena miSi¢nega obsega nadlaktnice (MAMC) z izraCunom: K\

MAMC (cm) = MAC (cm) — 0,314 x TSF (cm)

* Merjenje obsega pasu (visceralna mascoba) _

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-
Blackwell, September 2020,419-437.

14
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Rastne krivulje

* WHO rastne krivulje in/ali tabele visina/leta za otroke 0-4 in 2-18
* Dobro orodje za vecino otrok z manjSimi omejitvami v gibalnem razvoju

* Specificne rastne krivulje za otroke s teZjo obliko cerebralne paralize 2-20

* Dobro orodje vendar v kombinaciji s standardnimi rastnimi krivuljami in
antropometri¢nimi meritvami

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-Blackwell,
September 2020,419-437.

Ali M.Almajwal, Iftikhar Alam Progress in nutrition in cerebral palsy children - A literature review. Progress in Nutrition 2020; Vol. 22, N. 2: 378-387 DOI:
10.23751/pn.v22i2.7929
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SocCasne bolezni in stanja

* GER / GERB (prevalenca 70%,; visceralna debelost! ; pogosti manjsi
obroki)

* Obstipacija (prevalenca 25-70%; prehranska vlaknina, tekocina)
* Osteopenija (vnos Ca!, suplementacija vitamina D / gibanje)

* Tezave z zobovjem (energijsko gosta Zivila / karies, ustna higiena,
zmanjsana produkcija sline /zdravila)

* Disfagija (pravilna prilagoditev konsistence hrane)

* Interakcija zdravila / Zivila (absorbcija zdavil / hrana; antiepilepti¢na
zdravila / vitamin D, B,,)

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-Blackwell, September
2020,419-437.
Arvedso JC. Feeding children with cerebral palsy and swallowing difficulties. Review Eur J Clin Nutr2013 Dec;67 Suppl 2:59-12. doi: 10.1038/ejcn.2013.224.
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Difficulties with eating and drinking

Posebnosti v prehranjevanju

20

10
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Laboratorijski izvidi

* Serumski albumini in prealbumini so redko pod normalno vrednostjo,
zato ne odrazajo stanja prehranjenosti.

* Laboratorijski izvidi uporabni pri otrocih s tezavami pri hranjenju
(disfagija, spremenjena konsistenca hrane), - pomankanje mikrohranil

* ESPGHAN (2017) smernice priprorcajo redni monitoring:

- elektrolitov, uree, kreatinina, glukoze, cela krvna slika, hemoglobin, feritin,
albumin, jetrni encimi, Fe, Ca, Mg, P, vitamini A, B1,, D in E, folna kislina, cink,
PTH.

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-

Blackwell, September 2020,419-437..
Ali M.Almajwal, Iftikhar Alam Progress in nutrition in cerebral palsy children - A literature review. Progress in Nutrition 2020; Vol. 22, N. 2:

378-387 DOI: 10.23751/pn.v22i2.7929

21

Prehranska ocena

* prehranski dnevnik ( 3- dnevni tehtan prehranski dnevnik)

* 24h priklic jedilnika

* prehranski vprasalnik o pogostosti uzivanja zivil

* Nobena od metod ne da natan¢nih informacij o prehranskem vnasu

* Podhranjeni: - pogosto porocanje o prevelikem prehranskemivnosu
- 54% vec od aktualnega otrokovega prehranskega vnosa
* Dober vpogled v prehanjevalni vzorec in izbiro Zivil

22
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Prehranski nacrt — energijske potrebe

* Energijske potrebe otrok s CP so obicajno nizje od zdravih vrstnikov
zaradi manjSe telesne aktivnosti in manjSega misi¢nega tonusa.

* Otoci s CP so navadno nizje rasti od zdravih vrstnikov.

* Ocena enegijskih potreb: (konsenz dietetikov UK)

* 75% energijskih potreb na visino za starost (groba ocena kostne starosti)
* 20-30 kcal/kg TM ( 85 -125 kiJ/kg/TM) Se vedo lahko pridobivajo telesno maso

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-Blackwell, September
2020,419-437.

* 15 kcal/cm pri pohodnih otrocih
* 11 kcal/cm pri gibalno oviranih otrocih

Ali M.Almajwal, Iftikhar Alam Progress in nutrition in cerebral palsy children - A literature review. Progress in Nutrition 2020; Vol. 22, N. 2:
378-387 DOI: 10.23751/pn.v22i2.7929

Bell KL. Samson-Fang L Nutritional management of children with cerebral palsy Review EurJ Clin Nutr 2013 Dec;67 Suppl 2:513-6. doi: 10.1038/ejcn.2013.225.
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Prehranski nacrt — beljakovinske potrebe

* Potrebe po beljakovinah so pri otrocih s CP podobne kot pri zdravih
vrstnikih.

* Zaradi nizkih energijskih potreb je tezko doseci zadosten beljakovinski
VNOS.
1. Vkljuevanje kvalitetnih beljakovinskih Zivil z visoko bioloSko vrednostjo
2. VkljuCevanje monomernih dodatkov beljakovin v prahu
3. Kombiniranje obrokov z visoko beljakovinskih enteralni napitki

24
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Prehranski nacrt — potrebe po tekocini

Priprocila za vnos tekocine glede na aktualno TM
* 100ml/kg TM za prvih 10 kg

* +50ml/kg TM za naslednjih 10 kg

* +25 ml/kg TM za naslednje kg

* Vecina otrok s CP je ustrezno hidrirana zZe pri 75% vnosu tekocine
glede na priporocen izracun.

Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-Blackwell,
September 2020,419-437.

25
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Prehranski nacrt — prehranska vlaknina
Zdravi otroci Otroci s CP ali progresivno potekajoco
«0.5g / kg TM Zivéno-misi¢no boleznijo
) NiZje energijske potrebe ! Nizji vnos OH!
* 10g / 1000 kcal
REFERENCNE VREDNOSTI ZA VNOS HRANIL / REFERENZWERRE FUR DIE NAHRSTOFFZUFUHR / Neméka druzba za prehrano (DGE) [Oblikovanje ,
razvoj in prevod: Delovna skupina za pripravo "Referenénih vjednosti za vnos hranil"]. 1. izdaja prevoda v Sloveniji 2004 (revizija II: 2016)
*2-5let: 15¢g
* 5-11 let: 20g
* 11-16 let: 25g
* 16-18 let 30g
Vanessa Shaw (Editor)Clinical Paediatric Dietetics, 5th Edition. Chapter: Jannifer Douglas Feeding Children with Neurodisabilitis. Wiley-Blackwell,
September 2020,419-437.
26
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Prehranske potrebe za otrok

Hranilo Starosti 2.1-4.5 let Starost 2.1-4.5 let PWS
Energija 1050 kcal/dan 630 - 840 kcal/dan
Beljakovine 28,5 g/dan ali 10% pep? GO—gc\c’fDEP 28,5 g/dan ali 20% pep?
Mascobe 40g/dan ali 30-40% bep? 30g/dan ali 30-40% pep!
OH 550 kcal/dan 55% Dep? 330 kcal/dan 45% DEP*
Kalcij 600 mg/dan 600 mg/dan

Zelezo 8 mg/dan 8 mg/dan

Folna kislina 200 ug EF 200 ug EF

Fosfor 500 mg/dan 500 mg/dan

Vitamin A 600 pg 600 pg

Vitamin C 60 mg/dan 60 mg/dan

Tiamin 0,6 mg/dan 0,6 mg/dan

Riboflavin 0,7 mg/dan 0,7 mg/dan

Niacin 7 mg/dan 7 mg/dan

Vlaknine 10g 15g

9107 1fiuanols A eponaid efepz! T [, i1uesy

SOUA BZ 3SOUPBIA Y1URUIa43Y, OAesdid ez euidnys eUACIaQ :poAaid U [oAze * afuenoxiIqO] (39a) oueyaid ez
£qzNIP eYSWAN / YHNANZIFOLSYHYN 310 ¥ ILYIMZNIHIIIY / ANVHH SONA VZ ILSONGIYA ININTHIITY SIIA

3qa110d ays(1315Ua BUABUPQ - d3C;
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Prehranske potrebe za otrok
Hranilo Starost 4-8 let Starost 4-8 let PWS ;%% § g
Energija 1450 kcal/dan 870-1150 kcal/dan ég % é
Beljakovine 35 g/dan ali 10% DEP* GO—gC\JI;SDEP 35 g/dan ali 20-25% DEP* Eiéé % %
Mascéobe 52g/dan ali 30-35% pept 35g/dan ali 30-35% pep! 553
OH 220g/dan ali 60% pep? 120g/dan ali 45% Dep? gé
Kalcij 700 mg/dan 700 mg/dan g g
Zelezo 8 mg/dan 8 mg/dan g E
Folna kislina 300 pg EF 300 pg EF § i
Fosfor 600 mg/dan 600 mg/dan % %
Vitamin A 700 pg 700 pg i
Vitamin C 70 mg/dan 70 mg/dan g g
Tiamin 0,8 mg/dan 0,8 mg/dan i; g
Riboflavin 0,9 mg/dan 0,9 mg/dan §§
Niacin 10 mg/dan 10 mg/dan g ]
Vlaknine l4g 20g B é

28
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Prehranske potrebe mladostnikov

Hranilo Mladostniki 14 - 18 let Mladostniki 14 - 18 let PWS
50-70% DEP

Energija 3100 kcal/dan 1500 — 2100 kcal/dan

Beljakovine 75g/dan ali 10% oep? 90g/dan ali 20% oep*

Mascobe 103g/dan ali 30% bept 60g/dan ali 30% oept

OH 470g/dan ali 60% oept 195g/dan ali 45% Dep!

Kalcij 1200 mg/dan 1200 mg/dan

Zelezo 12 mg/dan 12 mg/dan

Folna kislina 400 pg EF 400 pg EF

Fosfor 1250 mg/dan 1250 mg/dan

Vitamin A 1,1mg 1,1mg

Vitamin C 100 mg/dan 100 mg/dan

Tiamin 1,3 mg/dan 1,3 mg/dan

Riboflavin 1,5 mg/dan 1,5 mg/dan

Niacin 17 mg/dan 17 mg/dan

Vlaknine 30g 30g

., onesdud ez euidnys eunojaq ¢
YHYN 310 ¥04 3LHIMZNINIAY
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Prehranski nacrt — Sarkopenicna debelost
* Individualni prehranski nacrt
* Cilj je optimalna prehranjenost glede na telesno visino
* Krivulja rasti narekuje dolocanja ciljne/optimalne telesne mase
* Volumsko veliki obroki / Energijsko revni obroki
* Obroke bogatimo beljakovinami
* Pusta beljakoviska Zivila (visoke bioloske vrednosti, funkcionalna Zivila:
proteinski pudding, beljakovinski mlecni napitki, nemastna skuta, pravi grski
nemastni jogurti...
* zelenjava "neomejeno”
* sadje v zmernih koli¢inah (jagodicje)
30

15



18/12/2020

Sarkopenicna debelost

Proposed PWS Food Pyramid
Eliminates highly — N

rewarding low-
nutrient and
processed foods

Emphasizes
unprocessed
high-nutrient
foods (always
with limits).

/

Emphasizes the
importance of
healthy fats in the
diet.

31

Prehranski nacrt - Podhtanjenost

* Individualni prehranski nacrt

* Cilj je optimalna prehranjenost za zagotavljanje nemotene rasti
* Krivulja rasti narekuje doloc¢anja ciljne/optimalne telesne mase
* Volumsko majhni obroki / Energijsko in hranilno gosti obroki

* Obroke bogatimo z mascobo / beljakovinami
* Polnomastno mleko in mlecni izdelki (smetana, sir, skuta,...
* Uporaba kvalitetnih rastlinskih olj (olivno, repicno, sojino,....

* Beljakoviska Zivila ( visoke bioloSke vrednosti, funkcionalna Zivila: proteinski
pudding, mlec¢ni napitki, skyr jogurti, pravi griki polnomastni jogurti...

32
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Beljakovinska obogatitev obrokov

* Jaj¢éni beljak - ne vsebuje nasicenih mascob in holesterola

* Posneto mleko v prahu — koncentriran vir beljakovin
* Sirotka v prahu — koncentriran vir beljakovin (brez mascobe)

SIROTKA V PRAHU

34
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Disfagija
konsistenca hrane 1?

—_—

Arvedso JC. Feeding children with cerebral palsy and swallowing difficulties. Review EurJ Clin Nutr2013 Dec;67 Suppl 2:59-12. doi: 10.1038/ejcn.2013 224
Tavares de Sousa K, Bemfica Ferreira G, at al. Assessment of nutritional status and frequency of complications associated to feeding in patients with sp@stic quadriplegic
cerebral palsy. Rev Paul Pediatr 2020;38:e2018410. doi: 10.1590/1984-0462/2020/38/2018410.

37

Standarizacija obrokov

IDDSI

Mednarodna iniciativa za
standarizacijo diet pri disfagiji
vseh starostnih skupin v vseh
zdravstvenih in kulturnih okoljih

TEKOCA

PIUACA

38
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Test pretocCnosti

Test pretoc¢nosti po IDDSI standard izvajamo z 10 ml brizgo

(IS0 7886-1)

Hanson B. Steele CM . Lam P. Cichero LAY. Fluid Testing Methods Recommended by IDDSI Dysphagia 2019 Oct;34(5):716-717. doi: 10.1007/s00455-018-9957-9. Epub 2018 Oct 31.

39
Test pretocnosti IDDSI
Stopnja IDDSI je odvisna od kolicine preostale
tekocine po 10 sekundah testiranja
N
é’; S 4
i - .7 topnja 4:
ﬁ _o A test z vilicami ali Zlico
&
(3: E y HRANA
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Test kapljanja z vilic

Stopnja 3 --- Prikaz utekocinjene hrane/precej goste tekocine

PRECEJ GOSTA

) ) W UTEKOCINJENA

‘I
J

Hanson B. Steele CM . Lam P. Cichero LAY. Fluid Testing Methods Recommended by IDDSI Dysphagia 2019 Oct;34(5):716-717. doi: 10.1007/s00455-018-9957-9. Epub 2018 Oct 31.

41

Test kapljanja z vilic

v - PASIRANA
A- ZELO GOSTA

Hanson B. Steele CM . Lam P. Cichero LAY. Fluid Testing Methods Recommended by IDDSI Dysphagia 2019 Oct;34(5):716-717. doi: 10.1007/s00455-018-9957-9. Epub 2018 Oct 31.
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Test nagiba z zlico

PASIRANA

v IDDS
A ZELO GOSTA .

Hanson B. Steele CM . Lam P. Cichero LAY. Fluid Testing Methods Recommended by IDDSI Dysphagia 2019 Oct;34(5):716-717. doi: 10.1007/s00455-018-9957-9. Epub 2018 Oct 31.

43
Mehka Cvrsta in trda hrana
Povprecna velikost delcev prezvecene trde
hrane pri osebi, tik pred poZiranjem, znasa 2 —
4 mm

44
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Mehka, cvrsta in trda hrana

<,
)

HRANA

OBICAJNA

% MEHKA IN RAZKOSANA

s

Maksimalna priporocena velikost kos¢kov trde in
mehke hrane je 1,5 x 1,5 cm, kar je priblizno enako
velikosti nohta na palcu na roki odrasle osebe

45
Uporaba zgoscevalca
=]
- ‘
e .
NUTRICIA
Qﬂutilis
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Primerna oprma

47
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