


2.5. NeiSneSioto naujagimio bioelektrinis smegeny aktyvumas

Pastarieji keli deSimtmeciai vadinami amplitudinés elektroencefalogr-
afijos renesansu neonatologijoje. Atlikta gana daug tyrimy, kuriuose anali-
zuotas ir sveiky, ir serganciy iSnesSioty naujagimiy biolektrinis smegeny akty-
vumas [43—47].

Vis délto labai neiSnesioty naujagimiy BESA kelia dar daug klausimy, |
kuriuos dar reikia atsakyti. Mokslo literatiiroje, teigiama, kad itin neiSnesioto
naujagimio bioelektrinis smegeny aktyvumas esti nebrandus, aEEG kreivése
vyrauja nutriikstantis aktyvumas su iskruvio ir slopinimo epizodais, visai néra
miego ir budravimo cikly ar matyti tik jy uzuomazgos. Did¢jant gestaciniam
amziui ir amziui po gimimo, BESA bresta, aEEG kreivés aktyvumas kinta:
isivyrauja nenutrikstantis aktyvumas, MBC tampa vis aiSkesni [5, 7, 14, 19,
69, 75-83]. Taciau Siuose tyrimuose naujagimiy imtys buvo mazos, todél
informacijos dar stinga.

2.5.1. Perinataliniy veiksniy jtaka bioelektriniam smegenuy
aktyvumui

20002024 m. atlikus sisteming literatiiros apzvalga, rasta 14 tyrimy [5,
7, 14, 19, 69, 75-83], kuriuose analizuotas neiSnesioty naujagimiy BESA,
registruotas aEEG. Trylikoje jy aEEG vertinti taikytas kiekybinis metodas,
analizuotas kreivés aktyvumo kitimas, cikliSkumas bei traukulinis aktyvu-
mas, dviejuose papildomai atliktas ir kokybinis vertinimas naudojant Burdja-
lovo baly sistema, o viename tyrime taikytas tik kokybinis metodas — Burdja-
lovo baly sistema. Nors aEEG analizavimo metodikos skyrési, nustatyta, kad
GA ir amZzius po gimimo turi jtakos kreiviy poky¢iams. NeiSneSioty naujagi-
miy bioelektrinio smegeny aktyvumo, registruoto aEEG, kaita didéjant GA ir
amziui po gimimo tyrimy apzvalga pateikta 2.5.1 lenteléje.
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Moksliniy tyrimy, skirty jvertinti, kokia jtakg neiSneSioto naujagimio
bioelektriniam smegeny aktyvumui, registruojamam aEEG, daro perinata-
liniai veiksniai, intervencinés procediiros bei ligos, patirtos naujagimystéje,
atlikta nedaug.

Keliais tyrimais nustatytas stiprus rysis tarp blogesnio BESA ir hipo-
trofijos, morfino, kofeino, surfaktanto, ilgesnés mechaninés plauciy ventilia-
cijos, indometacino [4, 83, 84]. Gliukokortikoidai néStumo metu ir chorioam-
nionitas buvo susij¢ su maZesne virSutine kreivés ribos amplitude [4].
Reynolds su bendr. nustaté statistiSkai reikSmingg ry$j tarp mazesniy aEEG
Burdjalovo baly ir perinataliniy veiksniy: sepsio, kofeino, mechaninés plau-
¢iy ventiliacijos poreikio ir mirties. Nustatytas rySys tarp MBC nebuvimo ir
gimimo natiiraliais takais, vyriskosios lyties bei mirties [84]. Castro su bendr.
nustaté, kad aEEG kreivés aktyvumo parametras iSkriivis ir slopinimas
susijes su gimimu natiiraliais takais, bet nerado sgsajos tarp MBC nebuvimo
ir perinataliniy veiksniy pirmaja gyvenimo para [85]. Reda su bendr. nustate
ry$i tarp mazesnés apatinés aEEG kreiveés amplitudés ribos ir motinos veiks-
niy: preeklampsijos, pries laika nutekéjusiy vaisiaus vandeny, ilgo kompli-
kuoto gimdymo [83].

Paskelbtas vienas mokslinis tyrimas, kuriame analizuotos sepsiu sergan-
¢iy naujagimiy aEEG. Blogos baigtys — mirtis ir sutikusi neurologiné raida —
buvo susijusios su blogesniu BESA naujagimystéje [86]. Chen su bendr. tyré
nekrozinio enterokolito jtakg neiSnesioto naujagimio BESA. Imtis buvo labai
maza, NEK serganc¢iy naujagimiy aEEG jvertintos mazesniais Burdjalovo
balais [87]. Keleto tyrimy duomenimis, berniuky BESA bresta 1é¢iau [88,
89].

Sommers su bendr. nustaté rysj tarp BPD ir neiSneSioto naujagimio
BESA sukakus 36 sav. KA. BPD serganciy naujagimiy budravimo, arba grei-
tojo miego, metu siauriausioje kreivés vietoje KPD buvo didesnis, o létojo
miego periody fiksuota maziau [90].

Nustatyta, kad neisneSioty naujagimiy bioelektriniam smegeny aktyvu-
mui jtakos turi AAL. AAL turintiems naujagimiams BESA jvertintas maZes-
niais Burdjalovo balais [17, 91]. Variane su bendr. aprasé klinikinj atvejj, kai
neiSnesiotam naujagimiui, turin¢iam AAL, skyrus indometacino, aEEG krei-
véje atsiranda MBC [92].

43



Blogesnis bioelektrinis smegeny aktyvumas, kg rodé nenutriikstantis Ze-
mo voltazo aktyvumas, izolinija ar iSkriivis ir slopinimas, nustatytas naujagi-
miams, kurie turéjo I11° ISK ir vienpusiam smegeny infarktui [5, 15]. Magal-
haes su bendr. nustate, kad blogesnis BESA susijes su I1I° ISK ir vienpusiu
smegeny infarktu bei PVL [13]. Kai kuriy tyrimy duomenimis, esant didesnio
laipsnio galvos smegeny pazeidimui, apatinés kreivés amplitudés riba buvo
mazesné, maziau registruota MBC epizody, vyravo nutriikstantis aktyvumas
[70, 83, 93]. Park su bendr. nustaté, kad, esant III° ISK ir vienpusiam sme-
geny infarktui bei PVL, nei$neSioto naujagimio BESA jvertintas maZesniais
Burdjalovo balais [94]. Vis délto kitais keliais tyrimais rySio tarp neiSnesioto
naujagimio BESA ir smegeny pazeidimo nenustatyta [22, 95].

Remiantis tyrimy duomenimis, galima teigti, kad didéjant gestaciniam
amZzZiui ir amziui po gimimo bioelektrinis smegeny aktyvumas kinta, darosi
brandesnis. Deja, ligos, kaip antai: AAL, BPD, ISK, NEK, dar labiau blogina
neisnesioty naujagimiy BESA.

2.5.2. Prognoziné¢ bioelektrinio smegeny aktyvumo verté numatant
12 mén. koreguoto amzZiaus kudikio raida

Mokslininkai vis dar analizuoja aEEG prognozing vert¢ numatant
neidnesioto naujagimio vélyvasias baigtis. Siy tyrimy tikslas yra vienas —jau
naujagimystéje numatyti galimus neurologinés raidos sutrikimus ir pritaikyti
profilaktikos priemones, kad jy biity iSvengta.

20002024 m. atlikus sisteming literatliros apzvalga, rasti trys tyrimai,
kuriuose analizuota aEEG prognoziné verté numatant neurologing raida suka-
kus 12 mén. KA: po vieng Japonijoje, Austrijoje ir Egipte. Nors tyrimy meto-
dikos skyrési, rezultatai panasiis: aEEG registruotas bioelektrinis smegeny
aktyvumas yra tinkamas prognozinis rodiklis raidai numatyti sukakus viene-
riems metams KA. Tyrimy imtys mazos, teigiama, jog nepakanka duomeny.
Tyrimy apzvalga pateikta 2.4.2 lenteléje.
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Atlikta tyrimy, skirty jvertinti neurologinés raidos prognoze sukakus
18 mén. KA [22, 96, 97], 2 m. KA [16, 95, 98-102], 3 m. KA [20], tadiau
tirlamyjy imtys buvo mazos. Paskelbtas tik vienas tyrimas, kuriame BESA
analizuotas 23 sav. GA naujagimiams.

Vis dar stokojama tyrimy, skirty isanalizuoti aEEG prognozing verte
numatant itin neisnesioty naujagimiy neurologine raidq sukakus vieneriy
mety koreguotam amziui.

2.6. NeiSneSioty naujagimiy neurologiné raida

Tobul¢jant perinatalinei medicinai, geréja itin neiSneSioty naujagimiy
priezilira, gydymas ir iSgyvenamumas. Medicinos specialisty ir tévy pastangy
déka geréja ir jy tolesnio gyvenimo kokybé. NeiSneSioty naujagimiy organai
ir jy sistemos yra nesubrend¢ ir lengvai paZeidziami nepalankiy iSorinés
aplinkos veiksniy. Tai lemia didele rizikg patirti raidos sutrikimus ateityje
[8,10,103]. Kuo mazesnis gestacinis amzius, tuo daugiau komplikacijy,
susijusiy su nervy sistemos disfunkcija, jskaitant cerebrinj paralyziy, ir
emociniy, elgesio, pazinimo ir psichologinés raidos sutrikimy [103].

Metanalizés duomenimis, sukakus 2 m. KA, vidutinio sunkumo ir sunky
raidos sutrikimg turi 60,9 proc. iSgyvenusiy naujagimiy, gimusiy 22 sav. GA,
50,3 proc. —23 sav. GA, 42,2 proc. — 24 sav. GA. Didéjant gestaciniam amziui,
raidos sutrikimy kiuidikystéje tikimybé mazéja, taciau rizika iSlieka. IS
gimusiyjy 2627 sav. GA, sukakus 2 m. KA, vidutinj ir sunky protinés raidos
sutrikimg turi 10,9 proc., motorinés raidos — 12 proc., o i§ gimusiyjy 28—
32 sav. GA sutrikusig proting raida turi 5,8 proc., motoring — 6,3 proc. [104].
Mitha su bendr. atliko nacionalinj tyrima Svedijoje, remdamiesi 3alies regist-
ro duomenimis. Nustatyta, kad vaikystéje ir paauglystéje jvairaus laipsnio
raidos sutrikimy tur¢jo 0,92 proc. gimusiyjy 32-33 sav. GA, 0,21 proc. raida
buvo labai sutrikusi (epilepsija, protinis atsilikimas, regos ar klausos sunkus
sutrikimas) [105]. Indijoje raidos sutrikimai nustatyti 41,37 proc. 12 mén. KA
kudikiy, kurie gime iki 32 sav. GA [106].

Sarda ir bendr. metanalizés duomenimis, gimusiyjy iki 28 savaités GA
raidos sutrikimo daznumas jvairuoja ir priklauso nuo $alies. Sukakus 18 mén.—
2 m. KA, Siaurés Amerikoje raidos sutrikimy turéjo 8—59 proc. vaiky, Euro-
poje — 10—13 proc., kitose $alyse — 15-61 proc. Sukakus 2—5 m. KA, Siaurés
Amerikoje raidos sutrikimai nustatyti 11-37 proc., Europoje — 3 proc., kitose
Salyse — 42 proc. vaiky. 5 m. KA duomenys pateikti tik Europoje — raidos
sutrikimy turéjo 9—19 proc. vaiky [107].
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Dvi metaanalizés atskleide, kad itin ar labai neiSneSioti naujagimiai,
vaikystéje ir paauglystéje tur¢jo smarkiai sutrikusj intelektg. Per pastaruosius
kelis deSimtmecius situacija nepasikeité [104, 108].

Mazas gimimo svoris ir gestacinis amzius yra labai stipris cerebrinio
paralyziaus rizikos veiksniai. NeiSneSiotiems naujagimiams cerebrinio para-
lyziaus tikimybé yra 23—45 kartus didesné nei bendrojoje vaiky populiacijoje.
IS gimusiyjy iki 28 sav. GA cerebriniu paralyziumi serga iki 7,2—14 proc., o
1§ gimusiyjy 28-31 sav. GA — iki 6,2—8,7 proc. [109]. Hui-Li su bendr. nu-
state, kad, sukakus 12 mén. KA, raidos sutrikimy turéjo 13,73 proc. neiSne-
Sioty naujagimiy, gimusiy iki 34 sav. GA, o 1,31 proc. diagnozuotas cerebri-
nis paralyzius. Sukakus 18 mén. KA, 7,19 proc. nustatytas autizmo spektro
sutrikimas [103]. Kanadoje cerebrinis paralyzius nustatytas 14,8 proc. gimu-
siyjy 23 sav. GA, 10,2 proc. — 24 sav. GA, 7,2 proc. — 25 sav. GA, 5,6 proc. —
26 sav. GA 4,8 proc. — 27-28 sav. GA. Intraskilvelinés kraujosruvos ir peri-
ventrikulin¢ leukomaliacija didino cerebrinio paralyziaus rizikg. Autizmo
spektro sutrikimas nustatytas 15,0 proc. gimusiyjy 23-24 sav. GA, 6,5 proc. —
25-26 sav. GA ir 3,4 proc. — 27 sav. GA [110].

Sunkiy raidos sutrikimy rizikg didina perinatalinio laikotarpio patolo-
ginés buklés.

Intraskilvelinés kraujosruvos (ISK) — kraujavimas j Soninius skilvelius,
biidingas neisnesiotiems naujagimiams dél daugelio veiksniy: kintamos ar
padidéjusios kraujo tékmés, hiperkarbijos, anemijos, hipoglikemijos, padide-
Jjusio veninio spaudimo, trombocity funkcijos ir kraujo kreséjimo sutrikimy
[111].

Reis su bendr. nustaté, kad, sukakus 24-36 mén. KA, 20,7 proc. gimu-
siyjy iki 32 sav. GA, kuriems buvo diagnozuotos ISK, patvirtintas cerebrinis
paralyzius, o 24,1 proc. — sutrikusi stambioji motorika ir judéjimas [112].
Kanadoje atlikto didelés apimties retrospektyviojo tyrimo duomenimis,
didesné¢ sutrikusios raidos rizika sukakus 18—-24 mén. KA grésé gimusiesiems
iki 29 sav. GA, kuriems diagnozuota III° ISK (GS 2,58-3,58) ir vienpusis
hemoraginis infarktas (GS 2,61-4,76) [113].

Atlikta metanalize atskleidé, kad I° ir 1I° ISK rizikg sirgti cerebriniu
paralyziumi didina 2,92 karto, nustatytas rysys tarp ISK ir Zemesnio mokyk-
linio amziaus vaiky intelekto koeficiento [114].

Periventrikuliné leukomaliacija (PVL) budinga neisnesiotiems naujagi-
miams. Prieskilvelinése zonose dél nepakankamo kiekio anastomoziy tarp
ilgyjy ir trumpyjy penetruojanciy arterijy lieka nevaskuliarizuoty sriciy.
Esant sisteminei hipotenzijai ir veikiant daugeliui veiksniy (hipokapnijai,
infekcijai), jose formuojasi iSeminé pazaida [115].

Periventrikuliné leukomaliacija yra viena dazniausiy cerebrinio para-
lyziaus, sutrikusio intelekto ir regos priezasCiy neiSneSiotiems naujagimiams.
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Sergant cistine PVL, cerebrinio paralyziaus rizika padidéeja 19,25 karto, o
difuzine PVL — 9,27 karto. Tiriama PVL sgsaja su klausos ir regos sutrikimu,
taciau kol kas stinga moksliniy jrodymy [116—-118].

Naujagimiy sepsis — bakteriné kraujo infekcija. Ankstyvasis sepsis pasi-
reiskia per 72 val. nuo gimimo, vélyvasis — praéjus 72 val. po gimimo [111].

Zhou su bendr. nustaté sgsajg tarp gimusiyjy iki 29 sav. GA sepsio ir
raidos sutrikimy sukakus 18-21 mén. KA [119]. Kartam su bendr. nustate,
kad gimusiyjy iki 32 sav. GA, kurie sirgo vélyvuoju sepsiu, motoriné raida
sukakus 3 m. KA buvo prastesné [120]. Mukhopadhyay ir bendr. duomenimis,
vélyvuoju sepsiu sirgusiems 22-26 sav. GA naujagimiams sutrikusios raidos
santykiné rizika sukakus 18-26 sav. KA buvo 1,17 karto didesné¢ [121].
Metaanalize nustatyta, kad sepsis didina tikimybe patirti paZinimo raidos
(GS —1,14), regos (GS — 2,57), klausos sutrikimus (GS — 1,7) ir sirgti cerebri-
niu paralyziumi (GS — 2,48) [122].

Nekrozinis enterokolitas (NEK) — polietiologinis sindromas, budingas
neisnesiotiems naujagimiams, pasireiskiantis jvairios lokalizacijos Zarnos
iSemija ir nekroze [111].

Nuo 38 iki 51,2 proc. iSgyvenusiy itin neiSnesioty naujagimiy, kuriems
nekrozinis enterokolitas gydytas chirurgiSkai, sukakus 18-24 mén. KA turi
sunkiy raidos sutrikimy [109, 123]. Martin su bendr. nustaté, kad, esant NEK
be bakteriemijos, sutrikusios motorinés raidos tikimybé sukakus 24 mén. KA
buvo 2,7 karto didesné, o esant NEK su bakteriemija didino rizika sirgti
cerebriniu paralyziumi (GS — 8,4) ir iSsivystyti mikrocefalijai (GS — 9,3).
Konservatyviai gydytas NEK neturéjo jtakos 24 mén. KA vaiky raidos sutri-
kimams [124]. Wang ir bendr. metanalizés duomenimis, NEK sergantiems
naujagimiams raidos sutrikimy tikimybé buvo didesné (GS — 2,15). Chirur-
giskai gydyto NEC atvejais sutrikusios raidos tikimybé buvo iki 1,78 karto
didesne, lyginant su konservatyviai gydytu NEK. Be to, kiidikystéje ir vai-
kystéje cerebrinio paralyziaus tikimybé buvo 2,02 karto, regos sutrikimy —
3,34 karto, klausos sutrikimy — 2,77 karto didesné [125].

Atviras arterinis latakas (AAL) — biklé, kai yra kraujo nuosrivis is
aortos j plauciy arterijq pro neuzsivérusj po gimimo (persistuojantj) latakq
(nuosrivis is kairés j desing). Neisnesiotiems naujagimiams po gimimo AAL
lieka neuzsivéeres, tampa hemodinamiskai reiksmingas ir trikdo kity vidaus
organy sistemy kraujotakq (galvos smegeny, plauciy, inksty, virskinamojo
trakto ir kt.) [111].

Keleto tyrimy duomenimis, AAL ir jo gydymo taktika neturéjo jtakos
neiSnesioty naujagimiy neurologinei raidai kiidikystéje ir vaikystéje [126—
129]. Gudmundsdottir ir bendr. tyrimas patvirtino §iuos duomenis, bet buvo
nustatyta, kad iki 10 pary amziaus atliktas chirurginis AAL gydymas padi-
dino raidos sutrikimy rizikg 1,62 karto, lyginant su konservatyviai gydomu
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AAL [130]. Kikuchi su bendr. nustaté, kad jei taikomas ankstyvas konser-
vatyvus AAL gydymas, sukakus 1,5 ir 3 m. KA, raida biina geresné [131].

Bronchopulmoniné displazija (BPD) — létiné plauciy liga, diagnozuo-
jama neisnesiotiems naujagimiams, gimusiems iki 32 sav. GA, esant radio-
logiskai patvirtintai parenchiminei plauciy ligai, kai reikia kvépuojamosios
terapijos ilgiau nei iki 36 sav. KA arba iki isvykstant j namus [132].

Vidutinio sunkumo ir sunki BPD turi jtakos raidai kidikystéje. BPD
sunkumo laipsnis tiesiogiai susij¢s su blogesne raida [133, 134]. Oluwole su
bendr. nustaté, kad, sergant vidutinio sunkumo BPD, raidos sutrikimy tiki-
mybé sukakus 2 m. KA buvo 2,7 karto didesné, o sunkia BPD — iki 7,2 karto
[135]. Katz su bendr. nustaté, kad sunkia BPD sirgusiems naujagimiams
raidos sutrikimy tikimybé sukakus 24 mén. KA buvo 2,7 karto didesné, o
sukakus 5 m. KA — 1,9 karto didesné [136]. Donlon su bendr. nustaté, kad
vidutiné ir sunki BPD didino raidos sutrikimy tikimybe (GS — 4,75) sukakus
18-24 mén. KA, o naujagimiams, kuriems kvépuojamosios terapijos reikéjo
iki 40 sav. KA, blogos raidai tikimybé¢ padidéjo iki 4,95 karto [137]. Dvi
metanalizés atskleidé, kad 15 proc. BPD sergan¢iy naujagimiy nustatomas
cerebrinis paralyzius, 29 proc. — regos sutrikimai. Jrodyta, kad, esant BPD,
raidos sutrikimy tikimybé sukakus 18 mén. KA (GS —2,4) ir 5 m. KA (GS —
2,3) yra didesné [37, 138].

Remiantis literatiiros duomenimis, galima teigti, kad kuo mazesnis gesta-
cinis amzius, tuo didesné sunkiy neurologiniy sutrikimy rizika ateityje. Blo-
gesnés neurologinés raidos rizikq didina naujagimystéje persirgtos ligos
(intraskilvelinés kraujosruvos, periventrikuliné leukomaliacija, sepsis, bron-
chopulmoniné displazija, nekrozinis enterokolitas).

2.7. Neurologinés raidos vertinimo skalés

Sergan¢iam neiSneSiotam naujagimiui svarbu jtarti ir laiku nustatyti
raidos sutrikimus, pritaikyti intervencines programas, kad bty optimizuota
itin neiSnesioty naujagimiy ilgalaik¢ gyvenimo kokybé. Populiariausia ir
dazniausiai pasaulyje naudojama kiuidikiy raidos vertinimo skalé klinikin¢je
ir mokslin¢je praktikoje yra Bayley Scales of Infant Development (BSID)
[139, 140]. Pirmasis leidimas paskelbtas 1969 metais [141], ta¢iau pradéjus
naudoti Sig skal¢ aptikta daug trikumy. BSID buvo perziiiréta bei naujai
standartizuota ir 1993 m. publikuota BSID-II [140, 142]. Si skalé pritaikyta
vertinti raidg nuo 1 iki 42 mén. amziaus. BSID-II vertinimo skale¢ sudaro
protines raidos indeksas (angl. Mental development index, MDI) ir motorinés
raidos indeksas (angl. Psichomotor development index, PDI). MDI vertinama
kalbos ir pazinimo funkcija, PDI — ankstyva motorikos raida. Ji irgi tur¢jo
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trikumy, nes pazinimo ir kalbos raidai vertinti naudota bendra vertinimo
skalé, tad nebuvo aiSku, abi ar viena i§ minéty sri¢iy sutrikusi. Nepaisant to
BSID-II naudota daugiau nei deSimtmetj. Paskelbta daug mokslo literatiiros
apie kudikiy ir vaiky raida [140, 143]. Véliau $i skalé buvo perziiiréta,
papildyta, dar karta standartizuota ir 2006 m. publikuota BSID-III vertinimo
skalé. MDI isskirstytas i atskiras skales: pazinimo ir imlyji bei ekspresyvyji
bendravima, o PDI — i smulkiosios ir stambiosios motorikos skales. Papildo-
mai integruotas klausimynas tévams, kuriuo buvo vertinamas socioemocinis
ir adaptacinis kudikiy ir vaiky elgesys. Tyrimo trukmé gerokai pailgéjo (iki
90 min.) [140, 144]. Atlikti moksliniai tyrimai, kuriuose lygintos BSID-II ir
BSID-III skalés, sukélé samysj tarp mokslininky ir klinicisty [140, 143].

Vertinant nei$nesioty naujagimiy raida, nustatytas skirtumas tarp BSID-II
ir BSID-III skaliy. Naudojant BSID-III skalg, nustatyta gerokai maziau raidos
sutrikimy [143, 145, 146]. Steenis su bendr. atliko tyrima su didele kohorta
tiriamyjy Nyderlanduose. Salies raidos vertinimo standartai skyrési nuo
amerikietiSky standarty. Remiantis amerikieCiy tyrimu, sutrikusios raidos,
ypac pazinimo ir kalbos, atvejy buvo maziau. Kilo abejoné, ar BSID-III tinka-
ma kitos Salies vaikams [147]. Lowe su bendr. nustaté, kad BSID-II skalés
MDI balai buvo statistiSkai reikSmingai mazesni nei BSID-III pazinimo
raidos balai [148]. Lyginant BSID-II ir BSID-III, neapsispresta, ar antrasis
leidimas pervertina raidos sutrikima ar tre¢iasis nepakankamai jvertina. Taigi
BSID-III naujai perziiiréta, vel standartizuota ir 2019 m. isleista BSID-IV.
Vertinimo skalés liko tos pacios, tik sumazéjo perteklinis vertinimo elementy
turinys, tyrimo laikas sutrumpéjo mazdaug 30 proc. [149]. Vis délto ir BSID-
III, ir BSID-IV reprezentuoja JAV gyventojy raidos standartus. Kitokios
demografinés savybés, ypac tévy iSsilavinimas ir JAV gyventojy etniné
sudeétis, gali prisideti prie MDI ir paZinimo baly skirtumy [150]. Lieka neais-
kas siy skaliy standartai ir jy tikslumas tiriant Europos populiacija [149].

Apibendrinus literatiiros duomenis, galima teigti, kad BSID-III ir
BSID-1V vertinimo skalés néra pritaikytos miisy Salies vaikams. Jos sukurtos
remiantis Amerikos populiacijos standartais.
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3. METODIKA

3.1. Etiniai aspektai ir tyrimo eiga

Perspektyvusis klinikinis tyrimas atliktas Lietuvos sveikatos moksly
universiteto ligoninés Kauno kliniky Neonatologijos klinikoje. Kauno regio-
ninis biomedicininiy tyrimy etikos komitetas 2019 mety spalio 3 dieng pa-
tvirtino protokolg ir iSdavé leidimg NR. BE-2-80. Tyrimas registruotas
ENCPP duomeny bazéje (EUPAS35709).

Tyrimas vykdytas nuo 2020 m. birzelio 1 d. iki 2022 m. liepos 30 d. Jame
dalyvavo Lietuvos sveikatos moksly universiteto ligoninéje Kauno klinikose
tirlamuoju laikotarpiu gime ir Neonatologijos klinikoje gydyti neiSneSioti
naujagimiai. Tiriamyjy tévai Zodiniu ir rasytiniu biidu buvo informuoti apie
numatoma jy vaiky tyrimg. Sutikimas dalyvauti tyrime buvo patvirtintas
abiejy tévy parasais ,,Informuoto asmens sutikimo formoje®. Tiriamyjy tévai
bet kuriuo metu galéjo nuspresti pasitraukti i§ tyrimo.

Dalyvauti tyrime buvo pakviesti visi jtraukimo kriterijus atitinkantys
Lietuvos sveikatos moksly universiteto ligoninés Kauno klinikose gime ir
Neonatologijos klinikoje gydyti nei$neSioti < 32 savaiciy gestacinio amziaus
naujagimiai.

Itraukimo j tyrimq kriterijai:

1. Gestacinis amzius iki 31 sav.+ 6 d.;

2. Abiejy tévy sutikimas dalyvauti tyrime ir pasirasyta ,,Informuoto

asmens sutikimo forma“.

Nejtraukimo j tyrimgq kriterijai:

1. Dauginiai raidos defektai;

2. Igimtos chromosominés anomalijos;

3. Paveldimos medziagy apykaitos ligos;

4. Progresuojanti pohemoraginé hidrocefalija.

Visiems tiriamiesiems aEEG buvo uzraSytos iki vieno ménesio amziaus.
Kiekvienam naujagimiui atliktos penkios aEEG: 1-3 d. (1-a aEEG); 6-8 d.
(2-a aEEG); 13—-15d. (3-a aEEQG); 2022 d. (4-a aEEQG) ir 27-29d. (5-a
aEEG) po gimimo. Neurosonogramos atliktos 1, 2, 3 ir 4 sav. po gimimo.
Neurologiné raida vertinta kiidikiams sulaukus 12 mén. KA. Tyrimo eiga
pavaizduota 3.1.1 pav.
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INSG 2NSG 3NSG 4NSG Neurologinés raidos

N l

1aEEG  2aEEG 3aEEG 4aEEG  5aEEG
A4 \J A4 \J \J

A
Gimimas 1-3 6-8 13-14 20-22 27-29 12

L | L |
Dienos po gimimo KA ménesiai

3.1.1 pav. Tyrimo eigos schema

aEEG — amplitudiné elektroencefalograma, NSG — neurosonografija,
KA — koreguotas amzius.

medicininés dokumentacijos pildant anketas:
e Mamos amzius (metais);
Rikymas néStumo metu (taip, ne);
Daugiavaisis néStumas (taip, ne);
Gliukokortikoidai prie§ gimdyma (skirti, neskirti);
Prieslaikinis vaisiaus vandeny nutekéjimas (taip, ne);
Gimdymo biidas (naturalus, cezario pjlvio operacija);
Gestacinis amzius (savaitémis);
Lytis (vyriskoji, moteriskoji);
Gimimo svoris (gramais);
Gimimo 1igis (centimetrais);
Apgar balai po 1 ir 5 min.;
Kvépavimo sutrikimo sindromas + gydymas surfaktantu (skirtas,
neskirtas);
Hipotrofija <5 procentilio (taip, ne);
Bronchopulmonin¢ displazija (buvo, nebuvo);
Nekrozinis enterokolitas (buvo, nebuvo);
Neisnesioty naujagimiy retinopatija (buvo, nebuvo);
Ankstyvasis sepsis (buvo, nebuvo);
Vélyvasis sepsis (buvo, nebuvo);
Atviras arterinis latakas (buvo, nebuvo);
Intrakilvelinés kraujosruvos (laipsniai pagal Burstein [151] klasifi-
kacijg);
e Periventrikulin¢ leukomaliacija (pagal de Vries [115] klasifikacija);
e Hospitalizacijos trukmeé (dienos).
Diagnozés rinktos pagal TLK-10-AM sisteminiy ligy sarasa.
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Gestacinis amzius (GA) — laikas nuo pirmos paskutiniy ménesiniy dienos
iki gimimo.

Koreguotas amzius (KA) — amzius, kokio blity naujagimis, jei biity gimes
40 sav. gestacinio amziaus. KA apskaiciuojamas i§ chronologinio amziaus
atémus laikg, kurio pritriko iki visiSko iSneSiojimo. Koreguoto amziaus
terminas vartojamas iki mazdaug 2,5 mety amziaus. Koreguotas amzius
taikomas vertinant visus vaiko vystymosi parametrus (neurologing bukle,
raida, augima, maitinimg).

Chronologinis amzius — laikas, praéjes nuo vaiko gimimo iki esamo
momento.

Pries laikg nutekéje neisnesioto vaisiaus vandenys — vaisiaus vandenys,
nutekéje iki 37 néStumo savaités [152].

Gliukokortikoidai iki gimdymo — skiriami moterims, kurioms gresia
prieslaikinis gimdymas, kad biity pagreitintas vaisiaus plauciy ir kity organy
brendimas [153].

Apgar skalé — priemoné¢ klinikinei tik gimusio naujagimio biiklei jver-
tinti. Vertinama Sirdies veikla, kvépavimas, odos spalva, raumeny tonusas ir
refleksinis jaudrumas po 1 ir 5 min. nuo gimimo.

Kvépavimo sutrikimo sindromas, kitaip hialininiy membrany liga, —
dazniausia neiSneSioty naujagimiy kvépavimo nepakankamumo priezastis,
nulemta surfaktanto stokos. Surfaktantas, medziaga, maZzinanti alveoliy
pavirSiaus jtempima, yra labai svarbus plauciy iSsiplétimui ir dujy apykaitai.
Todél neiSnesiotiems naujagimiams gydyti skiriama egzogeninio surfaktanto
ir kvépuojamoji terapija [154].

Hipotrofija — vaisiaus augimo ir mitybos sulétéjimas, kai naujagimio
gimimo svoris yra mazesnis nei 10 procentilio pagal standartines svorio
lenteles [111]. Musy tyrime hipotrofija laikytas gimimo svoris, nesiekiantis
5 procentiliy. Naujagimiai i§ karto po gimimo buvo sveriami elektroninémis
svarstyklémis (Marsden, Roterdamas, Jungtiné Karalysté). Svarstykliy patik-
ra buvo atliekama pagal ligonin¢je numatyta tvarka.

Bronchopulmoniné displazija — 1étiné plauciy liga, diagnozuojama ne-
iSneSiotiems naujagimiams, gimusiems iki 32 sav. GA, esant ryskiai paren-
chiminei plauciy ligai, patvirtintai radiologiskai, kai reikalinga kvépuojamoji
terapija ilgiau nei iki 36 sav. koreguoto amziaus arba iki i§vykstant | namus
[132].

Nekrozinis enterokolitas — polietiologinis sindromas, biidingas neiSne-
Siotam naujagimiui, pasireiSkiantis jvairios lokalizacijos Zarny iSemija ir
nekroze [111].

NeisnesSioty naujagimiy retinopatija — patologinis nebrandzios tinklainés
kraujagysliy iSveséjimas [111].
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Naujagimiy sepsis — bakterin¢ kraujo infekcija. Ankstyvas sepsis pasi-
reiSkia per 72 val. nuo gimimo, vélyvas — praéjus 72 val. po gimimo [111].

Atviras arterinis latakas — buklé, kai yra kraujo nuosruvis i§ aortos |
plauciy arterija pro neuzsiverusj po gimimo (persistuojantj) lataka (nuosruvis
i§ kairés | deSing). ISlikes atviras arterinis latakas neiSneSiotiems naujagi-
miams tampa hemodinamiSkai reikSmingas ir trikdo kity vidaus organy
sistemy kraujotakg (galvos smegeny, plauciy, inksty, virSkinamojo trakto ir
kt.) [111]. Hemodinaminis reik§mingumas nustatytas echokardiografija,
kurig atliko vaiky kardiologas. Tyrimui naudotas ultragarsiniy tyrimy apara-
tas LOGIQ S8 (GE Ultrasound, Koréja, 2013).

Intraskilvelinés kraujosruvos — kraujavimas i Soninius skilvelius, budin-
gas neisnesiotiems naujagimiams dél daugelio veiksniy: kintamos ar padidé-
jusios kraujo tekmeés, hiperkarbijos, anemijos, hipoglikemijos, padidéjusio
veninio spaudimo, trombocity funkcijos ir kraujo kresé¢jimo sutrikimy [111].

Periventrikuliné leukomaliacija — neiSneSiotiems naujagimiams biidinga
patologija. Dél sisteminés hipotenzijos ir kity veiksniy (hipokapnijos, infek-
cijos) prieskilvelinése srityse formuojasi iSemin¢ pazaida [115].

3.2. Tiriamy naujagimiy ir jy motiny charakteristika

Tyrimo laikotarpiu Lietuvos sveikatos moksly universiteto ligoningje
Kauno klinikose gimé ir Neonatologijos klinikoje buvo gydyti 230 naujagi-
miy iki 32 sav. gestacinio amziaus. 140 naujagimiy atitiko jtraukimo kriteri-
jus ir buvo jtraukti j tyrimg. Pagrindinés nejtraukimo priezastys buvo dvi:
1) uzimtas aEEG aparatas; 2) negautas rasytinis abiejy tévy sutikimas. Iki
vieno ménesio amziaus mir¢ 10 naujagimiy, 7 pasalinti i§ tyrimo: dél tévy
atsisakymo testi tyrimg (n = 1), dél igimty displazijy (n = 1), techniniy
trikdziy (n = 3), izoliacijos d¢l COVID-19 (n = 1) ir neuroinfekcijos (n = 1).
Penkios aEEG uzregistruotos 123 naujagimiams. [vertinti neurologinés
raidos atvyko 108 tiriamieji. 4-i tiriamieji mir¢, 4-1 neatvyko dél ligos, 4-i
atsisakeé toliau testi tyrimg, dviem nustatyta pohemoraginé hidrocefalija,
vienam — hipotireoze.

Pohemoraginé hidrocefalija formuojasi, kai dél Soniniuose skilveliuose
esanciy kraujosruvy smegeny skyscio takus uzkemsa kresuliai. Dazniausiai
pohemoraginé hidrocefalija formuojasi esant III° intraskilvelinei kraujosruvai
ir vienpusiam smegeny infarktui.

Tiriamyjy jtraukimo j tyrimg ir tolesnio stebéjimo schema pavaizduota
3.2.1 pav.
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Vertinti dél jtraukimo ] tyrima (n = 230)

Atmesti (n = 90):

* Atsisakeé dalyvauti tyrime (n = 22)

* Neregistruota aEEG (nebuvo laisvo
aparato/tyréjo) (n = 44)

* Mir¢ prie$ gaunant sutikimg (n = 12)

* Jgimtos displazijos (n = 12)

\ 4
Itraukti i tyrima (n = 140)

Pasalinti i§ tyrimo (n = 7):
* Tévy atsisakymas (n=1)
 Igimtos displazijos (n=1)

™| « Techniniai trikdiai (n = 3)
Nebaige tyrimo dél mirties | * Izoliacija d¢l COVID-19 (n=1)
iki 1 mén. amziaus (n = 10) * Neuroinfekcija (n =1)

\ 4
aEEG rasymo etapa iki 1 mén. amziaus baigeé (n = 123)

I8krito 18 tyrimo (n = 11):

* Neatvyko dél ligos (n =4)

—>| ¢ Atsisakeé testi tyrima (n = 4)

Nebaigé tyrimo dél mirties nuo 1 mén. iki | * Pohemoraginé hidrocefalija (n = 2)
12 mén. koreguoto amziaus (n = 4) * Hipotireozé (n= 1)

\4

| Vertinti 12 mén. KA: motoriné raida (n = 108), protiné raida (n = 107) |

3.2.1 pav. Tiriamyjy jtraukimo j tyrimgq ir tolesnio stebéjimo schema

aEEG — amplitudiné¢ elektroencefalograma, KA — koreguotas amzius,
n — tirlamyjy skaicius.

Naujagimiy motiny amziaus mediana buvo 31 (28; 34) metai, néStumo
metu riké 14 (13 proc.) motery (3.2.1 lentelé).

3.2.1 lentelé. Motiny charakteristika

Rodiklis n (proc.) Mediana (TI)
Mamos amzius 31 (28; 34)
Mamos rukymas néStumo metu 14 (13)

n — tiriamyjy skaicius, TI — tarpkvartilinis intervalas.

Tiriamyjy kohortg sudar¢ 57 (52,8 proc.) berniukai ir 51 (47,2 proc.)
mergaité. Vidutinis gestacinis amzius — 28,1 (2,21) sav., gimimo svorio
vidurkis — 1 203,78 (363,47) g. Daugiavaisio néStumo naujagimiai sudaré
41,7 proc. visy tiriamyjy. Pagrindiniai tiriamyjy demografiniai ir klinikiniai
rodikliai pateikti 3.2.2 lenteléje.
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3.2.2 lentelé. Pagrindiniai tyrime dalyvavusiy naujagimiy demografiniai ir

Rodiklis n (proc.)| Mediana (TI) | Vidurkis (SN)
Gestacijos amzius, sav. 28,0 (27,0-30,0) 28,1 (2,21)
23 2(1,9)
24 7(6,5)
25 5(4,6)
26 11 (10,2)
27 20 (18,5)
28 10 (9,3)
29 17 (15,7)
30 18 (16,7)
31 18 (16,7)
Gimimo svoris, g 1203,78 (363,47)
Gimimo Ugis, cm 37,44 (3,99)
Berniukai 57 (52,8)
Apgar balai, 1 min. 7,0 (6,0-8,0)
Apgar balai, 5 min. 8,0 (7,0-9,0)
Prieslaikinis vaisiaus vandeny nutekéjimas |45 (41,7)
Gliukokortikoidai prie§ gimdyma 84 (77,8)
Cezario pjlvio operacija 51(47,2)
Daugiavaisis néStumas 45 (41,7)

n — tiriamyjy skaicius, SN — standartinis nuokrypis, TI — tarpkvartilinis intervalas.

3.3. Naujagimiy sergamumas hospitalizacijos laikotarpiu

Visi naujagimiai buvo gydyti Naujagimiy intensyviosios terapijos sky-
riuje. DaZniausia liga — kvépavimo sutrikimo sindromas (KSS). 56 (51,9 proc.)
naujagimiams, sirgusiems KSS, reik¢jo gydymo surfaktantu. Hospitalizacijos
trukmés mediana — 56 (35; 71,5) dienos. Svarbiausios tiriamyjy ligos hospi-
talizacijos laikotarpiu pateiktos 3.3.1 lenteléje.
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3.3.1 lentelé. Svarbiausios tyrime dalyvavusiy naujagimiy ligos hospitali-
zacijos metu

Rodiklis n (proc.) Mediana (TI)
KSS ir gydymas surfaktantu 56 (51,9)
Hipotrofija < 5 procentilio 2(1,9)
Nekrozinis enterokolitas (I stadija) 24 (22,2)
NeiSnesioty naujagimiy retinopatija 5(4,6)
Ankstyvas sepsis 0 (0)
Veélyvas sepsis 21 (19,4)
Atviras arterinis latakas 38 (35.2)
Bronchopulmoniné displazija 23 (21,3)
Hospitalizacijos trukmé (dienos) 56 (35-71,5)

KSS — kvépavimo sutrikimo sindromas, n — tiriamyjy skaicius, TI — tarpkvartilinis intervalas.

3.4. Galvos smegenuy ultragarsinis tyrimas

Galvos smegeny ultragarsinis tyrimas atliktas patyrusio specialisto,
turincio gydytojo echoskopuotojo sertifikatg. Tyrimui naudotas ultragarsinio
tyrimo aparatas LOGIQ S8 (GE Ultrasound, Kor¢ja, 2013).

Ultragarsiniu tyrimu vertintos kraujosruvos i Soninius skilvelius (intra-
kilvelinés kraujosruvos) ir periventrikuliné leukomaliacija.

Kraujosruvos j Soninius skilvelius neurosonografiniai pozymiai: krauja-
gyslinis rezginys padidéjusio echogeniskumo, jo kontiiras netolygus, su besi-
formuojanciomis cistomis. Kraujosruvos i parenchima neurosonografiniai
pozymiai: neaiSkiais kontiirais padidéjusio echogeniSkumo Zidiniai paren-
chimoje.

Intraskilvelinés kraujosruvos (ISK) klasifikuotos remiantis Bursteino
ir bendr. pasitlyta klasifikacija [151]:

[° — kraujosruva germinalin¢je matricoje, neiSplitusi ] skilvelius
(3.4.1 pav.).
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3.4.1 pav. I° intraskilveliné kraujosruva [155]

Desin¢je kaudotaliamingje srityje matyti kraujosruva (paZyméta rodykle), neiSplitusi
] Soninius skilvelius. A — koronaringje plokStumoje, B — sagitalingje plokstumoje.

I1° — kraujosruva germinalinéje matricoje, prasiverzusi i Soninj skilvelj ir
uzpildanti maziau nei 50 proc. skilvelio, bet nesukelianti iminés dilatacijos
(3.4.2 pav.).

3.4.2 pav. 1I° intraskilveliné kraujosruva [155]
A — koronarinéje plok$tumoje desSinéje kaudotalamingje srityje yra nedidelé kraujosruva
(maza rodykle); B — sagitalingje plokStumoje desSinéje matyti ta pati kraujosruva kaudota-
liamingje srityje (maza rodyklé) ir II° intraskilveliné kraujosruva okcipitalinio rago srityje
(didelé rodykle).
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II1° — kraujosruva, uzpildanti daugiau kaip 50 proc. skilvelio ir sukelianti
iming dilatacija (3.4.3 pav.).

3.4.3 pav. I1I° intraskilveliné kraujosruva [155]

A — koronarinéje plokStumoje kairiajame Soniniame skilvelyje III° intraskilveliné kraujo-
sruva ir skilvelio dilatacija (didelé rodykl¢), deSiniame Soniniame skilvelyje nedidelé krau-
josruva, issiliejusi i§ kairiojo skilvelio (maza rodykle); B — sagitalinéje plokStumoje matyti
III" intraskilveliné kraujosruva, uzpildanti daugiau kaip 50 proc. skilvelio, ir iminé skilvelio
dilatacija.

Vienpusis hemoraginis infarktas — kraujosruva germinalingje matricoje
ir intraskilveliné kraujosruva, daugiau ar maziau iSsiliejusi | parenchima
(3.4.4 pav.).

3.4.4 pav. 11I° intraskilveliné kraujosruva su vienpusiu
hemoraginiu infarktu [155]

A — koronarinéje plokstumoje kair¢je III° intraskilveliné kraujosruva (maza rodykle), iSsi-
liejusi j parenchimg (didelé rodykl¢), desinéje I1° intraskilveliné kraujosruva (maza rodyklé);
B — sagitalingje plokStumoje kairiame Soniniame skilvelyje matyti hemoraginis infarktas
parenchimoje (didelés rodyklés).
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Periventrikuliné leukomaliacija (PVL). Prieskilvelinése zonose dél
nepakankamo kiekio anastomoziy tarp ilgyjy ir trumpyjy penetruojanciy
arterijy, yra nevaskuliarizuoty zony. Besivystancios smegenys jautrios lais-
vyjy radikaly poveikiui. Esant sisteminei hipotenzijai ir veikiant daugeliui
kity veiksniy (hipokapnijai, infekcijai), formuojasi nevaskuliarizuoty zony
iSeminé pazaida. Pagrindiniai pazaidos komponentai: zidininé nekroze ir
difuziné gliozé, apimanti astrocitus ir mikroglija. Periventrikuliné leukoma-
liacija gali buiti difuzing ir cistiné [115, 156].

Difuziné PVL — padidéjes parenchimos echogeniSkumas prieskilvelinése
zonose (3.4.5 pav.).

3.4.5 pav. Difuziné periventrikuliné leukomaliacija [155]

A — koronaringje plokStumoje ir B — sagitalin¢je plokStumoje parenchimoje matyti padide-
jusio echogeniskumo zonos (pazymétos rodyklémis).

Cistiné PVL — i$silaikant padidéjusiam parenchimos echogeniskumui

prieskilvelinése zonose ilgiau nei septynias gyvenimo paras, gali formuotis
leukomaliacinés cistos (3.4.6 pav.).
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3.4.6 pav. Cistine periventrikuliné leukomaliacija [156]

A ir B — pavienés cistos, C ir D — dauginés cistos parenchimoje.

Misy tyrime 42 (38,9 proc.) naujagimiams nustatyta jvairaus laipsnio
ISK. II° ISK buvo vyraujanti, nustatyta 33 (30,6 proc.) tiriamiesiems. PVL
nustatyta 49 (45,4 proc.) naujagimiams. Vyravo difuziné PVL. Galvos sme-
geny ultragarsinio tyrimo metu rasti pakitimai pateikti 3.4.1 lenteléje.

3.4.1 lentelé. Tyrime dalyvavusiy naujagimiy galvos smegeny ultragarsiniai

pokyciai hospitalizacijos metu

Rodiklis n (proc.)

ISK:

I° 7 (6,5)

e 33 (30,6)

e 4(3,7)

Vienpusis hemoraginis infarktas 4(4,7)
Intraskilvelinés kraujosruvos nebuvo 66 (61,1)
PVL:

difuziné 46 (42,6)

cistiné 3(2,9)

ISK — intraskilvelin¢ kraujosruva, n — tiriamyjy skaicius, PVL — periventrikulin¢ leukoma-

liacija.
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3.5. Amplitudiniy elektroencefalogramy raSymas ir analizavimas

3.5.1. Amplitudiniy elektroencefalogramy raSymo metodika

aEEG raSymas atliktas su ,,Olympic Brainz Monitor* (CE0086, ,,BrainZ
instruments*, Natus Medical Incorporated, Oukvilis, Ontarijas, Kanada,
2013 m.) aparatu. Naudoti keturi daugkartiniai dubenélio formos elektrodai
ir jZeminimui vienkartinis hidrogelinis elektrodas. Du elektrodai tvirtinti ant
galvos abipus centrinése (C) ir du parietalinése (P) dalyse (C3, P3, C4 ir P4)
(3.5.1.1 pav.). Vienas skirtas jzeminimui tvirtintas ant deSiniojo peties.

Nosis

Desiné

Pakausis

3.5.1.1 pav. Elektrody tvirtinimo vietos ant galvos plaukuotos dalies.
Adaptuota is Gelzinienés [157]
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Vienos aEEG rasymas truko maziausiai SeSias valandas. Laikyta, kad
kreivé kokybiska, kai impedansas mazesnis nei 10 kOhm ir nebuvo jokiy
artefakty sukelty pakitimy (slauga, naujagimio judesiai, aplink esancios
aparatiiros salygoti artefaktai), kurie gal¢jo klaidingai iSkreipti duomenis.
aEEG registravimo metu naujagimiai nebuvo slopinami vaistais, nesirgo
iminiu NEK ar sepsiu. Duomenis analizavo ir vertino doktoranté, atlikusi
stazuote Austrijos Insbruko universitetinéje ligonin¢je, dalyvavusi tarptauti-
niuose kongresy praktiniuose mokymuose ir turinti patirt] (sertifikaty
Nr. 6383-9531-3706 ir 2179-2204-3706).

3.5.2. Amplitudiniy elektroencefalogramy analizavimo metodika

aEEG vertinti naudota Burdjalovo ir bendr. [75] pasitlyta baly sistema.
Si skalé padeda diferencijuoti, kaip kinta nei$nesioty naujagimiy smegeny
bioelektrinis aktyvumas didéjant gestaciniam amziui ir amziui po gimimo.

Vertinti keturi aEEG kreivés parametrai: tolydumas, miego ir biidravimo
cikliskumas, apatinés amplitudés riba bei dvigubas parametras — siauriausias
kreivés pralaidumo diapazonas ir apatinés amplitudés riba.

I parametras — tolydumas (angl. continuity). Jis vertinamas 0, 1 ar
2 balais.

0 baly skirta, jei visoje aEEG kreiveje aktyvumas buvo nutriikstantis, o
tai reiskia, kad apatinés kreivés riba visada buvo zemiau 5 pV, be miego ir
budravimo cikly (3.5.2.1 pav.).

1/27/2022 _ 12:00 PM Thursday _ 1:00 PM 1/27/2022 _ 2:00PM
S8 i =] | i

l' | A B b i il i L hia Wi Il

; : gl d AL T R

| Cross aEEG |8
1 | Al

2

25

10

aEEG (uV)

5

i i i i L

ok 2 i s i e — 1 == .

3.5.2.1 pav. Pirmas amplitudinés elektroencefalogramos parametras,
jvertintas 0 balu

Raudona linija pazyméta 5 pV riba.
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1 balas skirtas, jei aEEG kreivéje kartas nuo karto pastebétas nenutriik-
stantis aktyvumas (apatinés kreivés riba > 5 uV), taciau vyravo nutriukstantis
aktyvumas (apatinés kreivés riba <5 pV) (3.5.2.2 pav.).

61’241’2010 10:00 PM wednesdav 11:00 PM 6}25}‘2020 12:00 AM

T

1

50 100

%

10

aEEG (pV)

3.5.2.2 pav. Pirmas amplitudinés elektroencefalogramos parametras,
jvertintas 1 balu

Raudona linija pazyméta 5 uV riba, o zalia linija — apatinés kreivés riba.

2 balai skirti, jei visoje aEEG kreivéje vyravo nenutriikstantis aktyvu-
mas, tokioje kreivéje visada matomi miego ir budravimo ciklai. Apatinés
kreivés riba vertinta siauriausioje kreivés dalyje, ji turéty biti vir§ 5 pV
(3.5.2.3 pav.).

7/3/2020 - 2:00AM Friday - 3:00 AM 7/3/2020 - 400 AM

el . -

50100
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5
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aEEG (pV)
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=
] | —— . I e e
I EE— T —— . — T S S ——
=1

3.5.2.3 pav. Pirmas amplitudinés elektroencefalogramos parametras,
jvertintas 2 balais

Raudona linija pazyméta 5 uV riba, o zalia linija — apatinés kreivés riba.
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II parametras — miego ir budravimo cikliskumas (angl. cyclicity). Jis
vertinamas 0, 1, 2, 3, 4 ar 5 balais.

0 baly skirta, jei apatinés aEEG kreivés riboje nebuvo jokiy bangeliy
(3.5.2.4 pav.).

1/27/2022 - 12:00PM Thursday - 1:00PM 1/27/2022 5 2:00 PM

7 . | 7 Cross aEEG

2% 50 100
S 05 00l

10

aEEG (pV)

3.5.2.4 pav. Antras amplitudinés elektroencefalogramos parametras,
jvertintas 0 balu

Apatinés kreivés riba pazyméta zalia linija.

1 balas skirtas, jei apatinés aEEG kreivés riboje pastebéta bangeliy
(3.5.2.5 pav.)

r*iul f'mr"ﬁp T g'! M
”l"' R

50103

aEEG (pV)

3.5.2.5 pav. Antros amplitudinés elektroencefalogramos parametro
kriterijus, jvertintas I balu

Apatinés kreivés riba pazyméta zalia linija.
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2 balai skirti, jei aEEG kreivéje buvo matomos miego ir budravimo cikly
uzuomazgos, bet ciklai sunkiai atskiriami (3.5.2.6 pav.).

4:00 PM Wednesday _ 5:00 PM 7/15/2020 _ 6:00 PM Wednesday _ 7:00 PM
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g i T 4 5 T Cross BEEG |8
aF-| / I 1§ M i | Hila
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=
i
n
© o
= = =3
8/4/2020 - 4:00 AM Tuesday - 5:00 AM 8/4/2020 & 6:00 AM
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K- AT |
3 |
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i
[}

3.5.2.6 pav. Antras amplitudinés elektroencefalogramos parametras,
jvertintas 2 balais

aEEG kreivése miego ir budravimo cikly uzuomazgos apibréztos zaliai.
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3 balai skirti, jeit MBC buvo aiskis, taciau bet kuriame ciklo periode
galéjo nutrukti, nebuvo gerai susiformave (3.5.2.7 pav.).

6/26/2020 _ 8:00 AM Friday _ 9:00 AM 6/26/2020 _ 10:00 AM

Wl b

5010

2‘5
S¢ 05 00l

10

aEEG (uV)

7/3/2020  12:00 AM Friday _ 1:00 AM 7/3/2020 _ 2:00 AM

aEEG (nV)

3.5.2.7 pav. Antras amplitudinés elektroencefalogramos parametras,
jvertintas 3 balais

aEEG kreivése miego ir budravimo ciklai apibrézti zaliai.
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4 balai skirti, jei aEEG kreivéje buvo aiskis, nenutriikstantys ir susifor-
mave MBC (3.5.2.8 pav.).

Friday _ 9:00 PM 7/3/2020 _ 10:00 PM Friday _ 11:00 PM
i wm
) . !1|IPH WIr | |
’I}Ilrll‘”'i LR ‘ 1N 1|‘1“|-|E|r|1

50 100

25

10

aEEG (pV)

6{22!2022 - 2:00aM \-'-rednesdav - 3:00AM 6/22/2022 4:00 AM
'i‘* T

aEEG (nV)

3.5.2.8 pav. Antras amplitudinés elektroencefalogramos parametras,
jvertintas 4 balais

aEEG kreivése miego ir budravimo ciklai apibrézti zaliai.
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5 balai skirti, jei aEEG kreivéje buvo matomi reguliariis ir subrendg
MBC (3.5.2.9 pav.).

Thursday _ 3:00 AM 7/14/2022 _ 4:00 AM Thursday _ 5:00 AM
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3.5.2.9 pav. Antras amplitudinés elektroencefalogramos parametras,
jvertintas 5 balais

aEEG kreivése miego ir budravimo ciklai apibrézti zaliai.
IIT parametras — apatinés aEEG kreivés amplitudés riba (angl. ampli-
tude of lower border). Ji vertinama 0, 1 ar 2 balais.

0 baluy skirta, jei vyraujanti apatinés kreivés ribos amplitudé buvo itin
smarkiai nusileidusi, Zzemiau 3 pV (3.5.2.10 pav.).

200 AM Wednesday _ 5:00 AM 7/15/2020 6:00 AM
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3.5.2.10 pav. Trecias amplitudinés elektroencefalogramos parametras,
jvertintas 0 baly

Raudona linija pazyméta 3 pV riba.
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1 balas skirtas, jei vyraujanti apatinés kreivés ribos amplitudé buvo labai
nusileidusi, svyravo tarp 3 ir 5 pV (3.5.2.11 pav.).

Saturday _ 3:00 AM 7/11/2020 _ 4:00 AM Saturday 5:00 AM

WWW ]ll" “ I'WI‘IF’IF M mﬂ' m’ﬂ IW ”WFITH"“F V‘“

%550

aEEG (pV)
10

3.5.2.11 pav. Trecias amplitudinés elektroencefalogramos parametras,
jvertintas 1 balu

Raudona linija pazyméta 3 puV riba, geltona linija — 5 pV riba.

2 balai skirti, jei apatinés kreivés ribos amplitudé buvo pakilusi vir§ 5 pV,
vertinta siauriausios kreivés dalies apatinés ribos amplitudé (3.5.2.12 pav.).

7/3/2020 _ 2:00 AM Friday _ 3:00 AM 7/3/2020 _ 4:00 AM

aEEG (V)

3.5.2.12 pav. Trecias amplitudinés elektroencefalogramos parametras,
jvertintas 2 balais

Raudona linija pazyméta 5 uV riba, zalia linija — apatinés kreivés riba.

IV parametras dvigubas — siauriausias kreivés pralaidumo diapazonas
ir apatinés kreivés amplitudés riba (angl. bandwidth span and amplitude of
lower border). Jis vertinamas 0, 1, 2, 3 ar 4 balais.

Siauriausias kreivés pralaidumo diapazonas analizuojamas siauriausioje
aEEG kreivés dalyje, vertinama virSutinés kreivés riba. Apatinés aEEG krei-
vés amplitudé vertinama apatinéje aEEG kreivés riboje.
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0 baly skirta, jei siauriausios aEEG kreivés dalies virSutiné riba buvo ties
15 uV ar auksciau, o apatinés kreivés amplitudés riba ties 5 pV ar zemiau
(3.5.2.13 pav.).

7/15/2020 _ 4:00 AM Wmsdi\r 5:00 AM 7!15[2020 - 5:00aM

aEEG (pV)

3.5.2.13 pav. Ketvirtas amplitudinés elektroencefalogramos parametras,
jvertintas 0 baly
Raudona linija pazyméta 15 pV riba, geltona linija— 5 pV riba,
zalia — apatinés kreivés riba, violetine — virSutinés kreives riba.

1 balas skirtas, jei siauriausios aEEG kreives dalies virSutiné riba buvo
tarp 15 ir 20 pV ar auksciau 20 pV, o apatinés kreives amplitudés riba ties
5 uV ar Zemiau (3.5.2.14 pav.).

8/4/2020 _ 4:00 aM Tuesdiv - 3:00aM 3}4;"2020 - 5:00aM

aEEG (V)

3.5.2.14 pav. Ketvirtas amplitudinés elektroencefalogramos parametras,
jvertintas 1 balu

Raudona linija pazyméta 15 uV riba, oranziné punktyrine linija — 20 pV riba,
geltona — 5 uV riba, zalia — apatinés kreivés riba, violetine — virSutinés kreivés riba.
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2 balai skirti, jei siauriausios aEEG kreivés dalies virSutiné riba buvo
auksciau 20 pV, o vyraujanti apatinés kreivés amplitudés riba aukséiau 5 pVv
(3.5.2.15 pav.)

6/22/2022 _ 2:00 AM Wednesday _ 3:00 aM 6/22/2022 _ 4:00 AM

L e

10

aEEG (uV)

i i =

3.5.2.15 pav. Ketvirtas amplitudinés elektroencefalogramos
parametras, jvertintas 2 balais

Pastaba. Raudona linija pazyméta 20 pV riba, geltona linija— 5 pV riba,

Zalia — apatiné kreivés riba, violetine — virSutinés kreives riba.

3 balai skirti, jei siauriausios aEEG kreivés dalies virSutiné riba buvo
tarp 15 ir 20 uV, o vyraujanti apatinés kreivés amplitudés riba auksciau 5 pVv
(3.5.2.16 pav.).

Thursday _ 3:00 AM 7/14/2022 _ 4:00 AM Thursday _ 5:00 AM
i | Cross aEEG

50100
% 05 001

25

aEEG (uV)

e

ofl

3.5.2.16 pav. Ketvirtas amplitudinés elektroencefalogramos parametras,
jvertintas 3 balais

Raudona linija pazyméta 15 pV riba, oranziné punktyrine linija — 20 pV riba,
geltona — 5 uV riba, zalia — apatinés kreivés riba, violetine — virSutinés kreivés riba.
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4 balai skirti, kai siauriausios aEEG kreivés dalies virSutiné riba buvo
zemiau 15 pV, o vyraujanti apatinés kreivés amplitudés riba auks¢iau 5 pVv
(3.5.2.17 pav.).

50

25 1 | l

1
|
|
1
|

0

3.5.2.17 pav. Ketvirtas amplitudinés elektroencefalogramos parametras,
jvertintas 4 balais. Adaptuota is Hellstrom-Westas [60]

Raudona linija pazyméta 15 uV riba, geltona linija— 5 pV riba,
zalia — apatinés kreivés riba, violetine — virSutinés kreivées riba.

Ivertinus visus keturias aEEG parametrus, balai sudéti ir gautas bendrasis
balas, maksimali reikSmé — 13 baly. Kuo didesnis balas, tuo geresnis ir
brandesnis bioelektrinis smegeny aktyvumas.

Burdjalovo ir bendr. pasiiilytos aEEG vertinimo sistemos apibendri-
nimas pateiktas 3.5.2.1 lentel¢je.

3.5.2.1 lentelé. Burdjalovo ir bendr. pasiilyta amplitudiniy elektroencefalo-
gramy vertinimo sistema [75]

Balai| Tolydumas CikliSkumas AKA Siauriausias KPD ir AKA
0 |Nutrukstantis |Néra MBC Labai Labai nusileidusi kreive:
aktyvumas nusileidusi, siauriausios kreivés dalies
<3uV virSutiné riba < 15 pV, apatinés

amplitudés riba 5 uV

1 |Nepastovus Apatinés kreives Periodiskai |Labai nesubrendusi kreiveé:

nutritkstantis  |riboje atsiranda nusileidusi, siauriausios kreivés dalies
aktyvumas bangeliy 3-5uV virSutiné riba > 20 pV arba tarp
15 ir 20 pV, apatinés amplitudés
riba 5 pVv
2 |Nenutrukstantisf MBC uzuomazgos, |Pakilusi, |Nesubrendusi kreivé: siauriausios
aktyvumas jie sunkiai >5uvV kreives dalies virSutiné riba
diferencijuojami > 20 pV, apatinés amplitudés riba
>5uvV
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3.5.2.1 lentelés tegsinys

Balaii Tolydumas CikliSkumas AKA Siauriausias KPD ir AKA

3 Aiskts MBC, bet Brestanti kreivé: siauriausios
nutriikstantys bet kreivés dalies virsutiné riba tarp
kuriame ciklo 15 ir 20 pV, apatinés amplitudés
periode riba> 5 pVvV

4 Aiskiis MBC, Subrendusi kreivé: siauriausios
nenutrikstantys ir kreivés dalies virSutiné riba
susiformave <15 pV, apatinés amplitudés riba

>5uVv

5 Reguliarts ir

subrend¢ MBC

AKA — apatinés kreives amplitudé, KPD — kreivés pralaidumo diapazonas, MBC — miego ir
biidravimo ciklai.

3.6. Neurologinés raidos vertinimas

Neurologinés raidos vertinimas buvo atliekamas sukakus 12 mén. KA,
naudojant Bayley II skale (angl. Bayley Scales of Infant Development, Second
Edition, BSID-II) [142]. Neurologiné raida tirta pagal protinio ir motorinio
vertinimo skales. Ivertinus tiriamuosius pozymius balais pagal tiriamojo
amziy, balai buvo ver¢iami i indeksg. Galutiniam kiidikiy raidos vertinimui
buvo naudojami protinés raidos indeksas (angl. Mental development index,
MDI) ir motorinés raidos indeksas (angl. Psichomotor development index,
PDI). Raida laikyta normalia, jei rezultatas buvo ne maZesnis kaip viena
standartiné nuokrypio reik§meé nuo vidurkio (vidurkis = 100, SN = 15), t. y.
normali raida diagnozuota, kai jvertis buvo 85 baly ir daugiau. Lengvai
sutrikusi raida buvo nustatoma, rezultatui esant tarp 1 ir 2 standartinio
nuokrypio reik§miy Zemiau vidurkio (> 70 ir < 85 baly), vidutiniskai sutrikusi
raida — tarp 2 ir 3 standartinio nuokrypio reik§miy Zemiau vidurkio (=55 ir
<70 baly) ir labai sutrikusi raida — daugiau nei 3 standartinio nuokrypio
reik§meés zemiau vidurkio (< 55 baly). Jei kiidikio jvertis nesieké minimalios
50 baly sumos, jam buvo skiriami 49 balai.

Vertinimg atliko sertifikuoti specialistai: protinés raidos — vaiky psicho-
logé, motorinés raidos — kineziterapeute.

3.7. Duomeny statistiné analizé

Statistin¢ analiz¢ atlikta Microsoft Excel 16.54 versija ir IBM SPSS
Statistics for Windows (versija 29.0. IBM Corp., Armonk, NY, JAV) progra-
ma. Rezultatai laikyti statistiSkai reikSmingais, kai p < 0,05.
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Kintamyjy, turin¢iy normalyjj skirstinj, apraSomojoje analiz¢je naudotas
vidurkis ir standartinis nuokrypis, o kintamiesiems, neturintiems normaliojo
skirstinio, — mediana ir tarpkvartilinis intervalas. Kategoriniams kintamie-
siems apraSyti buvo skai¢iuojami bendrasis paplitimas (n) ir dalis procentais.
Kintamyjy pasiskirstymas pagal normalyjj skirstinj vertintas atsizvelgiant }
asimetrijos ir eksceso koeficientus.

Dvimatéje analizé¢je normaliai pasiskirsciusiy kintamyjy palyginimui
taikyti parametriniai metodai, o kintamyjy, neturin¢iy normaliojo skirstinio, —
neparametriniai metodai. Normaliai pasiskirs¢iusiy kintamyjy palyginimui
grupése taikytas Stjudento t kriterijus, kintamiesiems, neturintiems norma-
liojo skirstinio, — Mano-Vitnio U kriterijus, o kategoriniams kintamiesiems —
chi kvadratu (y?) kriterijus, o jei nebuvo tenkinamos chi kvadratu kriterijaus
salygos, buvo taikomas FiSerio tikslusis kriterijus. Koreliacinei analizei
taikytas Pirsono koreliacijos koeficientas (r) normaliai pasiskirs¢iusiems
kintamiesiems ir Spirmano koreliacijos koeficientas (rho), jei bent vienas i$
dviejy kintamyjy nebuvo normaliai pasiskirstes. Be to, tho koeficientas buvo
skaiCiuojamas ir ranginiy kintamyjy sasajoms.

Neurologinei raidai prognozuoti taikyta logistine regresija, kurig skai-
¢iuojant buvo atsizvelgiama j galimybiy santykj (angl. odds ratio, GS). Verti-
nant atskiry galimybiy santykiy sklaida buvo apskai¢iuojami jy 95 proc. pasi-
kliautinieji intervalai (PI). Logistiné regresiné analize i§ pradziy buvo atlie-
kama vienmaté, o paskutiniam darbo uzdaviniui — daugiamaté, i modelj
itraukiant jprastinius rizikos veiksnius bei tuos, kurie vienmatéje analizéje
buvo susij¢ su baigtimis p < 0,20 reik§mingumo lygmeniu.

3.8. Doktorantés indélis j tyrima

Autoré nagrinéjo naujausius literattiros duomenis, susijusius su diserta-
cijos tema. Rupinosi bioetikos leidimu atlikti biomedicininj tyrimg. Dalyvavo
mokslinio darbo pacienty jtraukime i tyrimg. Rinko ir analizavo klinikinius
duomenis, bendravo su tiriamyjy tévais. Doktoranté pati organizavo amplitu-
diniy elektroencefalogramy raSymo procesa, analizavo aEEG kreives ir jas
vertino. Paskelbé svarbiausius tyrimo rezultatus dviejuose straipsniuose
recenzuojamuose mokslo leidiniuose, pristaté tyrimy rezultatus moksliniuose
renginiuose Lietuvoje ir uzsienyje, parengé disertacija.
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4. REZULTATAI

4.1. NeiS$neSioty naujagimiy amplitudiniy elektroencefalogramy
rezultatai, ju sasaja su motiny veiksniais ir naujagimiy

4.1.1. NeiSneSioty naujagimiy bioelektrinio smegeny aktyvumo
rezultaty pasiskirstymas jvairiu laiku po gimimo

Bendrieji BESA balai tiriamyjy grupéje pasiskirsté jvairiai, bet didéjo
didéjant naujagimio amziui. I§ karto po gimimo dauguma naujagimiy buvo
jvertinti taip: 21,3 proc. tiriamyjy — 1 balu, 16,7 proc. — 2 balais, 22,2 proc. —
5 balais; mediana — 3,5 (1,25-5,0) balo. Vienos savaités amziaus 14,8 proc.
tiriamyjy jvertinti 2 balais, 17,6 proc. — 5 balais, 23,1 proc. — 9 balais;
mediana — 5,0 (2,25-8,75) balai. Dviejy savai¢iy amziaus 16,7 proc. tiriamyjy
jvertinti 5 balais, 35,2 proc. — 9 balais, 18,5 proc. — 10 baly; mediana — 9,0
(5,0-9,0) balai. Trijy savaiciy amziaus 13 proc. tiriamyjy jvertinti 5 balais,
30,6 proc. — 9 balais, 29,6 proc. — 10 baly; mediana — 9,0 (7,0-10,0) baly.
Keturiy savai¢iy amziaus 25 proc. tiriamyjy jvertinti 9 balais, 31,5 proc. — 10
baly ir 21,3 proc. — 11 baly; mediana — 10,0 (9,0-10,0). Bendrojo aEEG
jvertinimo apraSomoji statistika pateikta 4.1.1.1 lenteléje.

4.1.1.1 lentelé. Tyrime dalyvavusiy naujagimiy bendrojo bioelektrinio sme-
geny aktyvumo jvertinimo aprasomoyji statistika

Vertinimo | aEEG aEEG baly pasiskirstymas tiriamyju grupéje (proc.)
kriterijai | balai | 1-3 paros | 6-8 paros |13—15 paros|20-22 paros|27-29 paros
Bendrieji 0 3,7 1,9 0,9 0,0 0,0
BESAbalai | 21,3 8,3 0,9 1,9 0,0
2 16,7 14,8 5,6 0,9 0,9
3 83 9,3 7,4 3,7 0,9
4 5,6 5,6 4,6 2,8 0,0
5 22,2 17,6 16,7 13,0 3,7
6 1,9 0,0 0,9 0,0 0,9
7 7,4 6,5 6,5 5,6 4,6
8 2,8 11,1 1,9 5,6 9,3
9 10,2 23,1 35,2 30,6 25,0
10 0,0 1,9 18,5 29,6 31,5
11 0,0 0,0 0,9 5,6 21,3
12 0,0 0,0 0,0 0,9 1,9
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4.1.1.1 lentelés tesinys

Vertinimo | aEEG aEEG baly pasiskirstymas tiriamyju grupéje (proc.)
kriterijai | balai | 1-3 paros | 6-8 paros |13-15 paros|20-22 paros|27-29 paros
Mediana 3,5 5,0 9,0 9,0 10,0
Tarpkvartilinis 1,25-5,0 | 2,25-8,75 | 5,090 | 7,0-10,0 | 9,0-10,0
intervalas
Asimetrija 0,50 —0,65 —0,68 -1,17 -1,70
Ekscesas -0,86 —1,45 -0,87 0,47 3,96
1 10,0
10

Bendry baly medianos

N W kA LU YN O 0 O

1-3 para 6-8 para 13—15 para 20-22 para 27-29 para

aEEG raSymo laikai po gimimo

aEEG — amplitudiné elektroencefalograma, BESA — bioelektrinis smegeny aktyvumas.

[Sanalizavus pirmg aEEG kreivés parametrg — tolydumg (angl. conti-
nuity), nustatyta, kad i§ karto po gimimo 50,9 proc. tiriamyjy skirta 0 baly,
36,1 proc. — 1 balas, 13 proc. — 2 balai. Didéjant naujagimiy amziui po gimi-
mo, jvertis kito. Tiriamyjy, kurie buvo jvertinti 0 ir 1 balu, skaiCius atitinka-
mai mazéjo nuo 30 proc. iki 1,9 proc. ir nuo 29,6 proc. iki 10,2 proc. Gavu-
siyjy 2 balus daugejo nuo 32,4 proc. iki 88 proc. Amplitudiniy elektroence-
falogramy atskiry parametry jvertinimo aprasomoji statistika pateikta
4.1.1.2 lenteléje.

ISanalizavus antrg kreivés parametra — miego ir biidravimo cikliSkuma
(angl. cyclicity), iSsiaiskinta, kad i§ karto po gimimo tik 4,6 proc. tiriamyjy
jvertinti 0 baly, beveik pusei — 49,1 proc. skirtas 1 balas, 34,3 proc. — 2 balai,
12 proc. — 3 balai. Did¢jant amziui po gimimo, baly pasiskirstymas kito.
Tiriamyjy, kurie buvo jvertinti 0 ir 1 balu, atitinkamai sumaz¢jo nuo 4,6 proc.
iki 0,9 proc. ir nuo 30,6 iki 0,9 proc. Tiriamyjy, kurie buvo jvertinti 3 balais,
skaicius iSliko panaSus. 4 balais i§ karto po gimimo nejvertintas né¢ vienas
naujagimis, vienos sav. amziaus Siuo balu jvertinti 1,9 proc. tiriamyjy, o
keturiy sav. — net 53,7 proc. 5 balais tejvertinti tik 0,9 proc. keturiy savaiciy
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amziaus tiriamyjy. Amplitudiniy elektroencefalogramy atskiry parametry
jvertinimo apraSomoji statistika pateikta 4.1.1.2 lenteléje.

Vertinant tre¢ig aEEG kreivés parametra — apatinés kreivés amplitudés
riba (angl. amplitude of lower border), nustatyta, kad i§ karto po gimimo
41,7 proc. tiriamyjy skirta 0 baly, 38 proc. — 1 balas, 20,4 proc. — 2 balai.
Didé¢jant tiriamyjy amziui po gimimo, baly pasiskirstymas kito. Tiriamyjy,
kurie buvo jvertinti 0 baly, maz¢jo ir keturiy savaiCiy amziaus neliko.
Naujagimiy, kuriems skirtas 1 balas, taip pat mazéjo nuo 31,5 proc. iki
6,5 proc., o 2 balus gavusiyjy daugéjo nuo 42,6 proc. iki 93,5 proc. Ampli-
tudiniy elektroencefalogramy atskiry parametry jvertinimo apraSomoji sta-
tistika pateikta 4.1.1.2 lenteléje.

ISanalizavus ketvirta aEEG kreivés parametrg — siauriausig kreives pra-
laidumo diapazong ir apatinés kreivés amplitudés riba (angl. bandwidth span
and amplitude of lower border), nustatyta, kad i§ karto po gimimo 25 proc.
tirlamyjy jvertinti 0 balu, 54,6 proc. — 1 balu, 20,4 proc. — 2 balais. Did¢jant
amziui po gimimo, baly pasiskirstymas kito. 0 baly jvertinty tiriamyjy mazgéjo
ir nuo trijy savaiciy amziaus neliko. Naujagimiy, kuriems skirtas 1 balas, taip
pat sumaze¢jo nuo 50,9 proc. iki 6,5 proc. Tiriamyjy, kurie buvo jvertinti
2 balais, skaicius padid¢jo nuo 41,7 proc. iki 70,4 proc. 3 balai skirti 0,9 proc.
trijy savaiciy tiriamyjy, o amziui didé¢jant, jy padaugéjo iki 22,2 proc. 4 balais
jvertinti 0,9 proc. keturiy savaiciy amziaus tiriamyjy. Amplitudiniy elektro-
encefalogramy atskiry parametry jvertinimo apraSomoji statistika pateikta
4.1.1.2 lenteléje.

4.1.1.2 lentelé. Tyrime dalyvavusiy naujagimiy amplitudiniy elektroence-
falogramy atskiry parametry jvertinimo aprasomoji statistika

aEEG baly pasiskirstymas tiriamyju grupéje (proc.)
Parametras ilzllza(i; 1-3 6-8 13-15 20-22 27-29
paros paros paros paros paros
Tolydumas 0 50,9 38,0 15,7 7,4 1,9
1 36,1 29,6 28,7 21,3 10,2
2 13,0 32,4 55,6 71,3 88,0
Cikliskumas 0 4,6 4,6 1,9 1,9 0,9
1 49,1 30,6 16,7 6,5 0,9
2 34,3 35,2 25,0 24,1 16,7
3 12,0 27,8 37,0 31,5 26,9
4 0,0 1,9 19,4 35,2 53,7
5 0,0 0,0 0,0 0,9 0,9
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4.1.1.2 lentelés tesinys

AEEG aEEG baly pasiskirstymas tiriamyju grupéje (proc.)

Parametras balai 1-3 6-8 13-15 20-22 27-29

paros paros paros paros paros
Apatinés kreivés 0 41,7 25,9 5,6 2,8 0,0
amplitude 1 38,0 31,5 31,5 19,4 6,5
2 20,4 42,6 63,0 77,8 93,5
Siauriausias krei- 0 25,0 7,4 2,8 0,0 0,0
Z?S pralaidumo 1 54,6 50,9 343 222 6,5
tapazonas it 2 20,4 41,7 62,0 71,3 70,4

apatinés kreives

amplitudés riba 3 0,0 0,0 0,9 6,5 22,2
4 0,0 0,0 0,0 0,0 0,9

aEEG — amplitudin¢ elektroencefalograma.

Apibendrinimas. Tyrimu nustatyta, kad naujagimiy bendrasis bioelektri-
nio aktyvumo balas didéjo didéjant amzZiui po gimimo ir sukakus keturiy
savaiciy amziui siekeé 11 baly. Isanalizavus atskirus aEEG parametrus, nu-
statyta, kad is karto po gimimo naujagimiy aEEG kreivéje vyravo nutriik-
stantis aktyvumas, faktiskai nebuvo miego ir bidravimo cikly ar tik jy uzZuo-
mazgos, apatinés kreivés amplitudé buvo labai nusileidusi, o siauriausio
kreivés pralaidumo diapazono virsutine riba auksta. Amziui didéjant, nauja-
gimiy bioelektrinis smegeny aktyvumas brendo ir keturiy savaiciy amzZiaus
naujagimiy aEEG vyravo tolydus aktyvumas, susiformave MBC, pakilusi
AKA ir nusileidusi siauriausio KPD virsutiné riba.

4.1.2. RySys tarp neiSneSioty naujagimiy bioelektrinio smegenuy
aktyvumo ir motiny veiksniy

Motinos riikymas néStumo metu visiskai netur¢jo jtakos tiriamyjy bio-
elektriniam smegeny aktyvumui. aEEG baly vidutiniai rangai nesiskyreé.
Rezultatai pateikti 4.1.2.1 lenteléje.
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4.1.2.1 lentelé. Tyrime dalyvavusiy naujagimiy amplitudiniy elektroencefa-
logramy baly vidutiniy rangy pasiskirstymas pagal motinos ritkymqg néstumo
metu

o Vidutiniai rangai
Rodiklis
1-3 paros | 6-8 paros | 13—15 paros | 20-22 paros | 27-29 paros
Riikymas |Taip 52,61 55,79 57,96 63,29 55,07
néétmmo Ne 54,63 54,31 53,98 53,19 54,41
et P 0,908 0,868 0,648 0,247 0,940

Tiriamyjy BESA nebuvo susij¢ ir su motinos amziumi (p > 0,05). Mo-
tinos amziaus ir aEEG baly koreliacijos duomenys pateikti 4.1.2.2 lenteléje.

4.1.2.2 lentelé. Motinos amziaus ir tyrime dalyvavusiy naujagimiy amplitu-
diniy elektroencefalogramy baly koreliacija

Rodiklis | Statistika | 1-3 paros | 6-8 paros |13-15 paros|20-22 paros|27-29 paros
Mamos |rho 0,10 -0,09 0,13 —0,18 -0,19
amzius P 0,316 0,344 0,183 0,069 0,056

rho — Spirmano koreliacijos koeficientas.

Apibendrinimas. Motiny rikymas néstumo metu neturéjo poveikio
naujagimiy bioelektriniam smegeny aktyvumui. Nustatyta, kad didéjantis
motinos amzius buvo atvirksciai proporcingas Zemesniems BESA balams.

4.1.3. Rysys tarp naujagimiy bioelektrinio smegeny aktyvumo
ir ju demografiniy bei klinikiniy rodikliy

Visy penkiy aEEG baly vidutiniai rangai buvo statistiSkai reikSmingai
didesni daugiavaisio néStumo naujagimiy (p < 0,05). Gliukokortikoidy sky-
rimas prie§ gimdyma, gimdymo budas ir lytis netur¢jo jtakos aEEG rezulta-
tams (p <0,05). aEEG baly vidutiniy rangy pasiskirstymas pagal tiriamyjy
demografinius ir klinikinius rodiklius pateiktas 4.1.3.1 lentel¢je.
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4.1.3.1 lentelé. Tyrime dalyvavusiy naujagimiy amplitudiniy elektroencefa-
logramy baly vidutiniy rangy pasiskirstymas pagal demografinius ir klini-
kinius rodiklius

Vidutiniai rangai
Rodiklis 1-3 6-8 | 13-15 | 20-22 | 27-29
paros | paros | paros | paros | paros
Gimimo  |Natdralus 53,87 | 53,79 | 52,76 | 51,10 | 51,39
budas Cezario pjiivio operacija | 5521 | 5529 | 56,44 | 5830 | 57,97
p 0,822 | 0,801 | 0,531 | 0219 | 0,262
Daugiavaisis|Taip 63,71 63,08 62,16 63,72 63,83
nestumas  |Ne 4792 | 4837 | 49,03 | 4791 | 47,83
p 0,009 | 0,015 | 0,027 | 0,008 | 0,007
Gliukokorti- | Taip 5429 | 5439 | 5388 | 53,56 | 55,07
koidai pries |Ne 5525 | 54,90 | 57,79 | 57,79 | 52,50
gimdyma 0,803 | 0,943 | 0,548 | 0,548 | 0,715
Lytis Berniukas 5532 | 57,50 | 5747 | 5227 | 59,06
Mergaité 53,59 | 51,15 | 51,18 | 51,40 | 49,40
p 0,772 | 0,287 | 0283 | 0,317 | 0,099

Nustatytas stiprus rySys tarp aukStesniy aEEG baly ir didéjancio
gestacinio amziaus (p < 0,001) bei gimimo svorio (p < 0,001). Vidutinis rysys
nustatytas tarp aukstesniy aEEG baly ir auksStesniy Apgar baly po 1 min.
(p <0,001), o silpnas, bet irgi statistiSkai reikSmingas rySys - tarp aukstesniy
aEEG baly ir aukstesniy Apgar baly po 5 min. (p < 0,001). Tiriamyjy kli-
nikiniy rodikliy ir aEEG baly koreliacijos duomenys pateikti 4.1.3.2 lenteléje.

4.1.3.2 lentelé. Tyrime dalyvavusiy naujagimiy klinikiniy rodikliy ir amplitu-
diniy elektroencefalogramy baly koreliacija

Rodiklis | Statisika | oo | o | baros | paros | paros

Gestacinis amzius rho 0,83 0,86 0,86 0,85 0,86
P <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Gimimo svoris rho 0,73 0,76 0,76 0,74 0,73
P <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Apgar balai po 1 min. [rho 0,56 0,56 0,53 0,47 0,47
P <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Apgar balai po 5 min. [rho 0,42 0,38 0,37 0,36 0,35
P <0,001 | <0,001 | <0,001 | <0,001 | <0,001

rho — Spirmano koreliacijos koeficientas.
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Apibendrinimas. Nustatyta, kad didéjant gestaciniam amziui ir gimimo
svoriui bioelektrinis smegeny aktyvumas geréjo. Daugiavaisio néstumo
naujagimiy aEEG buvo jvertintos aukstesniais balais. Kuo mazesniais Apgar
skalés balais naujagimis jvertintas po gimimo, tuo blogesni aEEG rezultatai.
Gimimo biidas ir lytis neturéjo jtakos naujagimiy BESA.

4.1.4. Rysys tarp naujagimiuy bioelektrinio smegeny aktyvumo
ir ligy bei hospitalizacijos trukmeés

Visy penkiy aEEG baly vidutiniai rangai buvo statistiSkai reikSmingai
mazesni tiriamyjy, kuriems nustatytas kvépavimo sutrikimo sindromas
(p <0,001), hemodinamiskai reik§mingas atviras arterinis latakas (p < 0,001),
nekrozinis enterokolitas (p < 0,01), vélyvasis sepsis (p < 0,01) ir bronchopul-
moniné displazija (p < 0,001). aEEG baly vidutiniy rangy pasiskirstymas
pagal naujagimiy ligas pateiktas 4.1.4.1 lentel¢je.

4.1.4.1. lentelé. Tyrime dalyvavusiy naujagimiy amplitudiniy elektroencefa-
logramy baly vidutiniy rangy pasiskirstymas pagal naujagimiy ligas pirmg
menesj po gimimo

Vidutiniai rangai

Rodiklis 1-3 6-8 13-15 20-22 2729

paros paros paros paros paros

KSS ir gydymas  |Taip | 43,29 43,78 43,08 44,12 42,98
surfaktantu Ne 66,58 66,05 66,30 65,68 66,90
p <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Nekrozinis Taip | 33,90 39,25 37,10 37,46 39,15
enterokolitas Ne 60,39 58,86 59,47 59,37 58,89
p <0,001 0,006 0,002 0,002 0,005

Veélyvasis sepsis Taip 34,90 34,31 34,38 35,95 37,62
Ne 59,23 59,37 59,36 58,98 58,57

p 0,001 0,001 0,001 0,002 0,005

Atviras arterinis Taip 31,95 30,84 29,58 32,29 30,74
latakas Ne 66,74 67,34 68,03 66,56 67,40
p <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Bronchopulmoniné |Taip 26,93 28,15 26,59 24,46 26,59
displazija Ne 61,96 61,63 62,05 62,63 62,05
p <0,001 | <0,001 | <0,001 | <0,001 | <0,001

KSS — kvépavimo sutrikimo sindromas.
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Nustatytas stiprus rySys tarp aEEG baly ir hospitalizacijos trukmés. Kuo
buvimo ligoningje laikas ilgesnis, tuo aEEG balai buvo mazesni (p < 0,001).
Tiriamyjy hospitalizacijos trukmés ir aEEG baly koreliacijos duomenys
pateikti 4.1.4.2 lenteléje.

4.1.4.2 lentelé. Tiriamyjy hospitalizacijos trukmés ir amplitudiniy elektro-
encefalogramy baly koreliacija

Rodiklis Statistika 1-3 6-8 13-15 20-22 27-29
paros paros para paros paros

Hospitalizacijos |rho -0,76 —0,78 -0,82 -0,76 -0,76
trukme p <0,001 < 0,001 <0,001 < 0,001 <0,001

rho — Spirmano koreliacijos koeficientas.

Demografiniy ir klinikiniy rodikliy, susijusiy su Zemesniais aEEG balais,

statistinio reikSmingumo apibendrinimas pateiktas 4.1.4.3 lentelé¢je.

4.1.4.3 lentelé. Demografiniy ir klinikiniy rodikliy, susijusiy su Zemesniais
amplitudinés elektroencefalogramos balais, statistinio reikSmingumo api-
bendrinimas

Vidutiniy rangy skirtumo p reikSmingumas

Rodiklis 1-3 68 | 13-15 | 2022 | 27-29

paros paros paros paros paros
Mamos ritkymas néstumo metu - - - - -
Gimimo biidas - - - - -
Vienas vaisius + + + + +
Gliukokortikoidai prie§ gimdyma - - - - -

Lytis - - - - +/—

KSS ir gydymas surfaktantu + + + + +
Nekrozinis enterokolitas + + + + +
Veélyvasis sepsis + + + + +
Atviras arterinis latakas + + + + +
Bronchopulmoniné displazija + + + + +

KSS - kvépavimo sutrikimo sindromas. ,,+“ p < 0,05; ,,+/-* 0,05 <p <0,10; ,,— p > 0,10.

Apibendrinimas. Ligos (KSS, NEK, AAL, vélyvasis sepsis ir BPD) nepa-
lankiai veiké naujagimiy bioelektrinj smegeny aktyvumq. Tiriamyjy, kuriy
hospitalizacijos trukmé buvo ilgesné, BESA jvertintas Zemesniais balais.
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4.1.5. Rysys tarp naujagimiy bioelektrinio smegeny aktyvumo
ir galvos ultragarsiniy tyrimy rezultaty

Nesant intraskilveliniy kraujosruvy (ISK), aEEG baly vidutiniai rangai
statistiSkai reikSmingai didesni buvo pirmyjy trijy pary, vienos ir keturiy sav.
naujagimiy (p < 0,05), o dviejy ir trijy sav. naujagimiy rezultatai nesiskyré
(p > 0,05). I° ISK neturéjo jtakos aEEG rezultatams (p > 0,05). Esant I11° ISK,
statistiSkai reikSmingai maZzesni rezultatai buvo vienos, trijy ir krturiy sav.
naujagimiy (p < 0,05), o esant I1I° ISK ir vienpusiam smegeny infarktui, aEEG
baly vidutiniai rangai buvo mazesni tik vienos sav. naujagimiy (p < 0,05).

Tiriamiesiems, kuriems nustatyta periventrikulin¢ leukomaliacija, vidu-
tiniai rangai statistiSkai reikSmingai mazesni buvo pirmyjy trijy pary ir trijy
sav. naujagimiy (p < 0,05). aEEG baly pasiskirstymas pagal galvos ultragar-
sinio tyrimo rezultatus pateiktas 4.1.5.1 lentel¢je.

4.1.5.1 lentelé. Tyrime dalyvavusiy naujagimiy bioelektrinio smegeny akty-
vumo baly pasiskirstymas pagal galvos ultragarsinio tyrimo rezultatus pirmgq
menesj po gimimo

Rodiklis Vidutiniai rangai
1-3 6-8 13-15 | 2022 | 2729
paros paros paros paros paros
I° intraskilveline | Buvo 62,86 | 7193 | 72,64 | 6693 | 74,64
kraujosruva Nebuvo 53,92 | 5329 | 35324 | 53,64 | 53,10
p 0459 | 0,123 | 0,103 | 0264 | 0,070
II° intraskilveliné | Buvo 47,12 45,17 47,36 45,61 42,80
kraujosruva Nebuvo 5775 | 58,61 | 57,64 | 5841 | 59,65
p 0,100 | 0,038 | 0,106 | 0,044 | 0,008
III° intraskilveliné | Buvo 26,25 24,75 27,63 27,38 29,50
kraujosruva Nebuvo 55,59 | 5564 | 5553 | 5554 | 5546
p 0,062 | 0,050 | 0,072 | 0069 | 0,094
Vienpusis Buvo 35,25 24,75 38,25 42,88 37,13
smegeny infarktas | Nebuyo 5524 | 5564 | 55,13 | 5495 | 5517
p 0204 | 0050 | 0277 | 0436 | 00244
Intraskilveliné Buvo 46,85 46,82 4927 48,30 46,44
kraujosruva Nebuvo 5937 | 5939 | 57,83 | 5845 | 59,63
p 0,040 | 0,040 | 0,155 | 0,091 | 0,028
iﬁﬁﬁﬁﬁgﬂ:e Etfivlgu(zclif;“e 4637 | 49,05 | 49,10 | 47,60 | 4848
Nebuvo 6125 | 59,03 | 5898 | 60,15 | 59,50
P 0,013 | 0095 | 0,093 | 0,034 | 0061
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BESA baly vidutiniy rangy rySio su galvos ultragarsinio tyrimo rezulta-
tais statistinio reikSmingumo apibendrinimas pateiktas 4.1.5.2 lentel¢je.

4.1.5.2 lentelé. Galvos ultragarsinio tyrimo pokyciy, susijusiy su Zemesniais
bioelektrinio smegeny aktyvumo balais, statistinio reik§mingumo apibend-
rinimas

Rodikli Vidutiniy rangy skirtumo p reik§mingumas
odiklis

1-3 paros | 6-8 paros |13—15 paros|20-22 paros |27-29 paros
I° intraskilveliné _ _ _ _ _
kraujosruva
e ir}traskilveliné _ n _ T +
kraujosruva
II® intraskilveliné e n e 1/ +/—
kraujosruva
Vienpusis smegeny B n _ _ _
infarktas
Intra.skilveliné n n _ e +
kraujosruva buvo
Periventrikuling
leukomaliacija - - - i "

»1Tp <0,05; ,,+/-0,05 <p <0,10; ,,— p > 0,10.

Apibendrinimas. Intraskilveliniy kraujosruvy turinciy naujagimiy BESA
buvo blogesnis. Savaités amziaus naujagimiams, kurie turéjo I11° bei I11° ISK
ir vienpusj hemoraginj infarktq, nustatyti statistiskai reikSmingai Zemesni
balai.

4.2. 12 mén. koreguoto amZiaus neiSnesioty naujagimiy protinés
ir motorinés raidos ypatumai ir ju sasajos su motiny veiksniais

4.2.1. 12 mén. koreguoto amZiaus tiriamyjuy protinés ir motorinés
raidos ypatumai

Protin¢ raida vertinta 107-iems 12 mén. KA tiriamiesiems, jvercio
mediana buvo 93 balai (IQR 86-102), motoriné raida — 108 tiriamiesiems,
iverCio mediana — 81 balas (IQR 81-85). 42 (39,3 proc.) kudikiy protiné ir
motoring raida buvo normali. N¢ vienas kiidikis neturéjo sunkaus protinés ir
motorings raidos sutrikimo (MDI ir PDI < 70). Sutrikusi protiné raida buvo
nustatyta 19,6 proc. kiidikiy (MDI > 70 ir < 85), o motorin¢ raida — 57,4 proc.
kidikiy (PDI > 70 ir <85). 17 (15,9 proc.) nustatyta sutrikusi ir protiné, ir
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motoriné raida (> 70 ir < 85). Tiriamyjy pasiskirstymas pagal proting ir moto-
ring raidg pateiktas 4.2.1.1 lentel¢je.

4.2.1.1 lentelé. Tiriamyjy pasiskirstymas sutrikusios ir normalios protinés
bei motorinés raidos grupése

Rodiklis Normali raida (= 85) | Sutrikusi raida (= 70 ir < 85)
Protin¢ (MDI), n (proc.) 86 (80,4) 21 (19,6)
Motoriné (PDI), n (proc.) 46 (42,6) 62 (57,4)

MDI — protinés raidos vertinimo indeksas, n — tiriamyjy skai¢ius, PDI — motorinés raidos
vertinimo indeksas.

Apibendrinimas. Miisy tyrime nebuvo né vieno kudikio, kuriam bity
nustatytas sunkus protinés ir motorinés raidos sutrikimas. Protiné raida buvo
sutrikusi nedidelei daliai tiriamyjy. Sutrikusi ir normali motoriné raida
nustatyta panasiam skaiciui tiriamyjy.

4.2.2. Motiny veiksniy ir naujagimiy demografiniy bei klinikiniy
rodikliy sgsajos su 12 mén. koreguoto amzZiaus tiriamyju protine
raida

Normalios ir sutrikusios protinés raidos kiidikiy grupés palygintos pagal
motiny veiksnius ir naujagimiy demografinius bei klinikinius rodiklius, jy
pasiskirstyma. Mamos amzZius, naujagimio gestacinis amzius, gimimo svoris,
Apgar balai tarp grupiy nesiskyré. Nesiskyré ir gydymo CPAP ar kofeinu
trukmé bei hospitalizacijos trukmé (p > 0,05).

Protin¢ raida buvo sutrikusi 16,0 proc. mergaiciy ir 22,8 proc. berniuky,
tad didziosios dalies 12 mén. koreguoto amziaus tiriamyjy protiné raida buvo
normali. Sutrikusi protiné raida nustatyta 29,7 proc. tiriamyjy, kuriems buvo
diagnozuotas hemodinamiskai reik§mingas atviras arterinis latakas, t.y.
pasiekta statistinio reikSmingumo riba (p = 0,056). Kiti naujagimiy demogra-
turéjusiy I11° ISK, protiné raida buvo sutrikusi 50,0 proc., o i$ turéjusiy vien-
pusi smegeny infarktg — 25,0 proc., bet skirtumas statistiSkai nereikSmingas
(p > 0,05). 12 mén. koreguoto amziaus tiriamyjy protinés raidos rySys su

pateiktas 4.2.2.1 lenteléje.

86



4.2.2.1 lentelé. 12 men. koreguoto amziaus tiriamyjy protinés raidos rysys su

Normali Sutrikusi protiné
Rodiklis protiné raida | raida (MDI > 70 | Kriterijus P
(MDI = 85) ir <85)
Mamos amzius (m.), _
vidurkis (SN) 30,62 (4,92) 30,86 (4,34) [t=0,205 | 0,838
Gestacinis amzius (sav.), _
vidurkis (SN) 28,17 (2,21) 28,05 (2,09) [t=-0,238 | 0,812
Gimimo svoris (g), _
vidurkis (SN) 1211,8 (368,92) | 1199,9 (330,95) |t=-0,135 | 0,893
Apgar balai po 1 min., 52,08 59,26 U=771,5 | 0318
vid. rangai
Apgar balai po 5 min., 54,15 50,88 U=837,5 | 0,645
vid. rangai
CPAP trukmé (d.), vid. rangai 53,32 56,79 U=781,5 | 0,646
Gydymo kofeinu trukmé (d.), 54,26 52,95 U=8445 | 0,862
vid. rangai ’ ’ ’ ’
Pasiektas visiskas EM (d.), _
vid. rangai 53,48 56,14 U =881 0,722
Hospitalizacijos trukmé (d.), 52.09 61.83 U =858 0.197
vid. rangai ’ ’ ’
Rikymas néstumo metu |taip 64,3 35,7 2~ 0361 Fisher
(proc.) ne 82.8 17,2 LT 0,144
Daugiavaisis néStumas  |taip 80,0 20,0 220108 | 0.934
(proc.) ne 80.6 194 e :
GK pries gimdyma taip 80,7 19,3 2= 0,133 Fisher
(proc.) ne 79,2 20,8 =5 1,000
Prieslaikinis vaisiaus taip 79,5 20,5
vandeny nutekéjimas x?=1562 | 0,857
(proc.) ne 81,0 19,0
Gimimo bidas (proc.)  [NT 80,4 19,6 220451 | 0.996
CPO 80.4 19,6 e ’
Lytis (proc.) mot. 84,0 16,0 20451 | 0376
VYT. 77,2 22,8 L '
KSS ir gydymas taip 17,3 82,7
surfaktantu (proc.) ne 21,8 78,2 =034 | 0557
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4.2.2.1 lentelés tesinys

Normali Sutrikusi protiné
Rodiklis protiné raida | raida (MDI > 70 | Kriterijus P
(MDI = 85) ir < 85)
Bronchopulmoniné taip 81,8 18,2 2= 5197 Fisher
displazija (proc.) e 80.0 20.0 = 1,000
Nekrozinis enterokolitas |taip 82,6 17,4 - Fisher
(proc.) e 798 202 1= 1082 14 000
Veélyvasis sepsis (proc.) |taip 70,0 30,0 Fisher
¥x>=0,269
ne 82,8 17,2 0,217

Atviras arterinis latakas |taip 70,3 29,7 2= 1635 | 0.056
(proc.) ne 85,7 14,3 L ’
I° intraskilvelinés taip 1,0 0,0 5 Fisher
Kkraui x> = 0,648

aujosruvos (proc.) ne 79,0 21,0 0,341
II° intraskilvelinés taip 71,9 28,1 -
kraujosruvos (proc.) fe 84.0 16.0 x°=0,199 0,148
III° intraskilvelinés taip 50,0 50,0 220,50 Fisher
kraujosruvos (proc.) ne 81,6 18,4 ©=0,526 0,172
Vienpusis smegeny taip 75,0 25,0 - Fisher
infarktas (proc.) ne 80,6 19,4 1= 3082 1,000
Periventrikuliné taip 77,6 224 5
leukomaliacija (proc.) fe 82.8 17.4 x>=1496 | 0,499

CPAP — gydymas nuolatiniu teigiamu slégiu kvépavimo takuose, CPO — cezario pjiivio
operacija, EM — enterinis maitinimas, GK — gliukokortikoidai, KSS — kvépavimo sutrikimo
sindromas, MDI — protinés raidos vertinimo indeksas, vyr. — vyriskoji, mot. — moteriskoji,
NT — natiiraliais takais, SN — standartinis nuokrypis, t — Stjudento t kriterijus, U — Mano-
Vitnio U kriterijus, vyr. — vyriskoji, x> — chi kvadratu kriterijus.

Apibendrinimas. Nustatyta, kad nei motinos veiksniai, nei tiriamyjy

protinei raidai.
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4.2.3. Motiny veiksniy ir naujagimiy demografiniy bei klinikiniy
rodikliy sgsajos su 12 mén. koreguoto amzZiaus tiriamuyjy motorine
raida

Normalios ir sutrikusios motorinés raidos kiidikiy grupés palygintos
pagal motiny veiksnius ir naujagimiy demografinius bei klinikinius rodiklius,
Ju pasiskirstymg. Apgar balai po 1 ir 5 min. buvo statistiskai reikSmingai di-
desni normalios motorinés raidos grupéje (p < 0,05). Ilgesné gydymo kofeinu
trukmeé, vélesnis peréjimas prie visiS$ko enterinio maitinimo ir ilgesné hospi-
talizacijos trukmé nustatyta sutrikusios motorinés raidos grup¢je (p < 0,05).
Mamos amzius, naujagimio gestacinis amzius, gimimo svoris tarp grupiy
nesiskyre (p > 0,05).

Motoriné raida buvo sutrikusi 60,8 proc. mergaiciy ir 54,4 proc. berniu-
ky. Sutrikusi raida nustatyta 78,3 proc. tiriamyjy, kuriems diagnozuota BPD
(p = 0,023). Kiti rodikliai su motorinés raidos sutrikimu nebuvo susije.
12 mén. koreguoto amziaus tiriamyjy motorinés raidos rySys su motinos

lenteléje.

4.2.3.1 lentelé. 12 men. koreguoto amziaus tiriamyjy motorinés raidos rysys

Normali Sutrikusi
Rodiklis motoriné raida | motoriné raida | Kriterijus p
(PDI>85) |[(PDI>70ir <85)
Mamos amzius (m.), _
vidurkis (SN) 30,33 (3,89) 30,98 (5,38) [t=0,704 | 0,483
Gestacinis amzius (sav.), _
vidurkis (SN) 28,46 (2,19) 27,85 (2,21) t 1,408 | 0,162
Gimimo svoris (g), _
vidurkis (SN) 1264,07 (374,15)| 1159,05 (351,70) |[t=-1,493 | 0,138
Apgar balai po 1 min., 62,14 47.86 U=1029 | 0,014
vid. rangai
Apgar balai po 5 min., 62.29 47,75 U=1022 | 0,011
vid. rangai
CPAP trukmé (d.), vid. rangai 47,8 59,47 U=1295 | 0,055
Gydymo kofeinu trukmé (d.), 46,03 60,78 U=1118 | 0,015
vid. rangai
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4.2.3.1 lentelés tesinys

Normali Sutrikusi
Rodiklis motoriné raida | motoriné raida | Kriterijus p
(PDI>85) |(PDI>70ir <85)
Pasicktas visiskas EM (d.), 46,57 60,39 U=1037 | 0,022
vid. rangai
Hospitalizacijos trukmé (d.), 45,13 61,45 U=1061 | 0,007
vid. rangai
Rikymas néstumo metu |taip 50,0 50,0 5
(proc.) ne 415 58,5 =036 ) 0,548
Daugiavaisis néStumas  |taip 44,4 55,6 -
(proc.) ne 413 58,7 = 0108 ) 0,742
GK pries gimdyma taip 41,7 58,3 -
(proc.) ne 458 542 r =033 ) 0716
Prieslaikinis vaisiaus taip 35,6 64,4
vandeny nutekéjimas y?>=1562 | 0,211
(proc.) ne 47,6 52,4
Gimimo bidas (proc.)  [NT 45,6 54,4
CPO 392 60,8 1=0451 ) 0502

Lytis (proc. mot. 39,2 60,8

ytis (proc.) - ey 14 12 =0451 | 0,502
KSS ir gydymas taip 55,8 44,2
surfaktantu (proc.) ne 58,9 41,1 x=0,11 10,740
Bronchopulmoniné taip 21,7 78,3 -
displazija (proc.) ne 482 51,8 X =197 0,023
Nekrozinis enterokolitas |taip 33,3 66,7 2_ 1082 0,298
(proc.) ne 452 548 e
Veélyvasis sepsis (proc.) |taip 47,6 52,4 2 — 0.269 0,604

ne 414 58,6 e

Atviras arterinis latakas |taip 34,2 65,8 2_ 1685 0,194
(proc.) ne 47,1 52,9 e
I° intraskilvelinés taip 57,1 429 - Fisher
kraujosruvos (proc.) ne 41.6 58.4 X" =0.648 | 456
II° intraskilvelinés taip 39,4 60,6 , 0,656
kraujosruvos (proc.) ne 44.0 56,0 X =0,199
II1° intraskilvelinés taip 25,0 75,0 , Fisher
kraujosruvos (proc.) ne 433 56,7 X" =0.526 | ¢ 635
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4.2.3.1 lentelés tesinys

Normali Sutrikusi
Rodiklis motoriné raida | motoriné raida | Kriterijus p
(PDI>85) |(PDI>70ir <85)
Vienpusis smegeny taip 0,0 100,0 2 = 3082 Fisher
infarktas (proc.) ne 25,0 75,0 = 0,135
Periventrikuliné taip 49,0 51,0 -
leukomaliacija (proc.)  [pe 373 62.7 x = 1496 | 0,221

CPAP — gydymas nuolatiniu teigiamu slégiu kvépavimo takuose, CPO — cezario pjiivio
operacija, EM — enterinis maitinimas, GK — gliukokortikoidai, KSS — kvépavimo sutrikimo
sindromas, vyr. — vyriskoji, mot. — moteriskoji, NT — natraliais takais, PDI — motorinés
raidos vertinimo indeksas, SN — standartinis nuokrypis, t — Stjudento t kriterijus, U — Mano-
Vitnio U kriterijus, vyr. — vyriskoji, %* — chi kvadratu kriterijus.

Apibendrinimas. 12 mén. KA tiriamieji, kuriems nustatyta sutrikusi
motoriné raida, po gimimo buvo jvertinti Zemesniais Apgar balais, véliau
peréjo prie visiSko enterinio maitinimo, ilgiau gydyti kofeinu ir ilgiau
hospitalizuoti. BPD daré neigiamg poveikj 12 mén. KA tiriamyjy motorinei
raidai.

4.3. NeiSneSioty naujagimiy bioelektrinio smegeny aktyvumo,
registruoto amplitudine elektroencefalografija, svarba protinés ir
motorinés raidos ypatumams sukakus 12 mén. koreguotam amziui

Siekta iSsiaiSkinti, kaip remiantis bioelektriniu smegeny aktyvumu
galima prognozuoti kudikio raidg 12 mén. laikotarpiu. Protin¢ ir motorine
raida vertintos atskirai. I§ pradziy analizé buvo atlickama vertinant smegeny
aktyvumg kaip vienintelj prognozinj veiksnj nepriklausomai nuo kity klini-
kiniy veiksniy. Bioelektrinis smegeny aktyvumas buvo tiriamas pirmaji kudi-
kio gyvenimo ménesj mazdaug kas savaitg.

4.3.1. Tiriamyjy bioelektrinio smegeny aktyvumo naujagimystés

laikotarpiu rySys su protine raida sukakus 12 mén. koreguotam

amZiui

ISanalizavus pirmyjy dviejy savai¢iy naujagimiy bioelektrinio smegeny
aktyvumo, registruoto aEEG, sasaja su protine raida sukakus 12 mén. KA,
nustatyta, kad, naujagimiy BESA bendrajam balui didéjant vienu balu, geros
protines raidos tikimybé buvo 1,06—1,08 karto didesne, bet rysSys statistiSkai
nereik§mingas (p > 0,05). Trijy ir keturiy savaiciy naujagimiy BESA nebuvo
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susijes su vélesne protine raida (GS artimi 1,00; p > 0,05). BESA bendrojo
balo rySys su 12 mén. KA kidikiy protine raida pateiktas 4.3.1.1 lenteléje.

4.3.1.1 lentelé. Tyrime dalyvavusiy naujagimiy bioelektrinio smegeny akty-
vumo, registruoto amplitudine elektroencefalografija, bendrasis balas kaip
prognozinis 12 mén. koreguoto amziaus kiidikio protinés raidos rodiklis

Rizikos pokytis
aEEG matavimas 1 balo pokytis 5 baly pokytis p
GS 95 proc. PI GS
1-3 paros 1,08 0,89-1,30 1,47 0,433
6—8 paros 1,08 0,92-1,27 1,47 0,341
1315 paros 1,06 0,89-1,26 1,34 0,510
20-22 paros 0,99 0,81-1,22 0,95 0,926
27-29 paros 0,97 0,72-1,30 0,86 0,823

aEEG — amplitudiné elektroencefalograma, GS — galimybiy santykis, PI — pasikliautinasis
intervalas.

ISanalizavus atskiry amplitudinés elektroencefalogramos parametry
sasajas su protine raida, nustatyta, kad pirmasias dvi savaites kiekvieno
parametro jverc¢iui did¢jant vienu balu geros protinés raidos tikimybé buvo
didesné: didéjant tolydumo parametrui — 1,19-1,50 karto; cikliskumo — 1,20—
1,49 karto; AKA — 1,07-1,28 karto, KPD — 1,18-1,49 karto. Tolydumo ir
cikliSkumo parametrai didesniu prognoziniu potencialu pasizyméjo pirmo-
siomis trimis paromis po gimimo, o kity parametry prognozinis potencialas
buvo didesnis 68 parg po gimimo. Vis délto rySys nebuvo statistiSkai
reikSmingas (p > 0,05).

Vélesnio amziaus tiriamyjy aEEG parametrai nebuvo susij¢ su protine
raida sukakus 12 mén. KA (p > 0,05), o pradedant trecigja savaite po gimimo
(2022 d.) raidos rysSys su kai kuriais parametrais buvo atvirkstinis, t. y. esant
didesniam bioelektriniam smegeny aktyvumui protiné raida sukakus 12 mén.
KA buvo blogesné, bet ir §i sgsaja nebuvo statistiskai reikSminga (p > 0,05).
ISsamiis naujagimiy bioelektrinio smegeny aktyvumo parametry ir protinés
raidos sukakus 12 mén. KA rySio rezultatai pateikti 4.3.1.2 lenteléje.

92



4.3.1.2 lentelé. Atskiry amplitudine elektroencefalografija registruoty bio-
elektrinio smegeny aktyvumo parametry rysys su 12 mén. koreguoto amziaus
kidikiy protine raida

aEEG matavimas aEEG parametras GS 95 proc. PI p
1-3 paros Tolydumas 1,50 0,72-3,12 0,280
Cikliskumas 1,49 0,76-2,91 0,250
Apatinés kreivés amplitudé 1,07 0,57-2,02 0,827
Siauriausias KPD ir AKA 1,18 0,57-2,41 0,659
6-8 paros Tolydumas 1,19 0,67-2,11 0,557
Cikliskumas 1,37 0,81-2,33 0,241
Apatinés kreivés amplitudé 1,28 0,71-2,30 0,412
Siauriausias KPD ir AKA 1,49 0,68-3,28 0,321
13—15 paros Tolydumas 1,19 0,63-2,24 0,589
Cikliskumas 1,20 0,75-1,91 0,448
Apatinés kreivés amplitudé 1,26 0,57-2,79 0,567
Siauriausias KPD ir AKA 1,26 0,53-2,99 0,604
20-22 paros Tolydumas 0,80 0,34-1,88 0,608
Cikliskumas 1,09 0,68-1,75 0,729
Apatinés kreivés amplitudé 0,77 0,25-2,31 0,636
Siauriausias KPD ir AKA 0,97 0,38-2,48 0,946
27-29 paros Tolydumas 0,36 0,05-2,53 0,302
Cikliskumas 0,96 0,54-1,68 0,878
Apatinés kreivés amplitudé 0,81 0,09-7,33 0,851
Siauriausias KPD ir AKA 1,22 0,49-3,04 0,672

aEEG — amplitudiné elektroencefalograma, AKA — apatinés kreivés amplitude, GS — gali-
mybiy santykis, KPD — kreivés pralaidumo diapazonas, PI — pasikliautinasis intervalas.

Apibendrinimas. [Sanalizavus BESA kaip vienintelj prognozinj veiksnj,
nustatyta, kad naujagimiy bioelektrinis smegeny aktyvumas neturéjo progno-
zinés vertés numatant 12 men. KA kidikio protine raidg.

4.3.2. Tiriamyjy bioelektrinio smegeny aktyvumo naujagimystés

laikotarpiu rySys su motorine raida sukakus 12 mén. koreguotam

amZiui

ISanalizavus pirmosios savaités naujagimiy aEEG registruoto bioelektri-
nio smegeny aktyvumo s3saja su 12 mén. KA kiidikiy motorine raida, nusta-
tyta, kad, BESA bendrajam balui did¢jant vienu balu, geros motorinés raidos
tikimybé didéjo 1,15-1,18 karto (p < 0,05). Kity trijy savai¢iy BESA GS
reik§mes sieké 1,02—1,10, taciau nebuvo statistiSkai reikSmingos (p > 0,05).
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Naujagimiy BESA rySys su motorine raida sukakus 12 mén. KA pateiktas
4.3.2.1 lentelé¢je.

4.3.2.1 lentelé. Tyrime dalyvavusiy naujagimiy bioelektrinio smegeny akty-
vumo, registruoto amplitudine elektroencefalografija, bendrasis balas kaip
prognozinis 12 mén. koreguoto amziaus kiidikio motorinés raidos rodiklis

Rizikos pokytis
aEEG matavimas 1 balo pokytis 5 baly pokytis p
GS 95 proc. PI GS
1-3 paros 1,18 1,02-1,36 2,29 0,029
6—8 paros 1,15 1,01-1,31 2,01 0,039
13—15 paros 1,10 0,96-1,27 1,61 0,171
2022 paros 1,02 0,87-1,19 1,10 0,817
27-29 paros 1,03 0,83-1,29 1,16 0,776

aEEG — amplitudiné elektroencefalograma, GS — galimybiy santykis, PI — pasikliautinasis
intervalas.

ISanalizavus ry$j tarp atskiry aEEG parametry ir motorinés raidos suka-
kus 12 mén. KA, nustatyta, kad pirmaja savait¢ kiekvieno atskiro parametro
iverciui didéjant vienu balu geros motorinés raidos tikimybé buvo statistiskai
reikSmingai didesné: didéjant tolydumo parametrui —1,6-2,1 karto (p <0,05),
cikliSkumo —1,59-1,74 karto (p < 0,05). Didesnis prognozinis potencialas
nustatytas 1-3 dienomis po gimimo.

Pirmosios savaités KPD parametras buvo susijgs su geresne motorine
raida; GS — 2,44 (p < 0,05).

Pirmyjy trijy pary KPD, AKA parametrai nebuvo susij¢ su motorine
raida, bet pastebétas prognozinis potencialas (0,05 <p <0,10). Vélesnio
laikotarpio aEEG parametrai nesisiejo su motorine raida sukakus 12 mén.
KA. I§samis naujagimiy bioelektrinio smegeny aktyvumo parametry ir moto-
rinés raidos sukakus 12 mén. KA rysio rezultatai pateikti 4.3.2.2 lenteléje.
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4.3.2.2 lentelé. Atskiry amplitudine elektroencefalografija registruoty bio-
elektrinio smegeny aktyvumo parametry rysys su 12 mén. koreguoto amziaus
kiidikiy motorine raida

aEEG matavimas aEEG parametras GS 95 proc. PI p
1-3 paros Tolydumas 2,10 1,19-3,71 0,011
Cikliskumas 1,74 1,03—2,93 0,038
Apatinés kreivés amplitudé 1,57 0,94-2,62 0,084
Siauriausias KPD ir AKA 1,69 0,94-3,04 0,079
6—8 paros Tolydumas 1,60 1,00-2,55 0,049
Cikliskumas 1,59 1,02—2,46 0,039
Apatinés kreivés amplitudé 1,37 0,85—-2,21 0,202
Siauriausias KPD ir AKA 2,44 1,23—4,82 0,010
13—15 paros Tolydumas 1,49 0,88—2,55 0,141
Cikliskumas 1,31 0,90—1,90 0,166
Apatinés kreivés amplitudé 1,33 0,69-2,55 0,399
Siauriausias KPD ir AKA 1,63 0,80—3,32 0,179
2022 paros Tolydumas 1,06 0,57—1,98 0,847
Cikliskumas 1,23 0,84—1,79 0,294
Apatinés kreivés amplitudé 0,79 0,37—-1,71 0,555
Siauriausias KPD ir AKA 0,78 0,37—-1,64 0,505
27-29 paros Tolydumas 0,86 0,33-2,25 0,764
Cikliskumas 1,18 0,75—1,86 0,466
Apatinés kreivés amplitudé 0,99 0,21-4,65 0,988
Siauriausias KPD ir AKA 0,99 0,49-2,00 0,973

aEEG — amplitudiné elektroencefalograma, AKA — apatinés kreivés amplitude, GS — gali-
mybiy santykis, KPD — kreivés pralaidumo diapazonas, PI — pasikliautinasis intervalas.

Apibendrinimas. Isanalizavus BESA kaip vienintelj prognozinj rodiklj,
nustatyta, kad bioelektrinis smegeny aktyvumas pirmq savaite po gimimo
turéjo prognozing vertg numatant 12 mén. KA kiidikio motorine raidq. Pirmy-
Jy trijy pary naujagimiy aEEG tolydumo bei cikliSkumo parametrai ir savai-
tés amziaus maziausio KPD ir AKA parametrai buvo reiksmingi prognoziniai
motorinés raidos rodikliai.
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4.4. NeiSneSioty naujagimiy bioelektrinio smegeny aktyvumo
ir klinikiniy rodikliy svarba neurologinés raidos
ypatumams sukakus 12 mén. koreguotam amzZiui

ISanalizuota bioelektrinio smegeny aktyvumo ir klinikiniy rodikliy prog-
nozin¢ verté numatant 12 mén. KA kiidikio raidg. Protiné ir psichomotoriné
raida vertintos atskirai. Siekta i$siaiskinti, ar bioelektrinio smegeny aktyvu-
mo prognoziné verte iSlieka pasalinus klinikiniy rodikliy statisting jtaka.

4.4.1. NeiSneSioty naujagimiy bioelektrinio smegeny aktyvumo
ir klinikiniy rodikliy jtaka prognozuojant 12 mén. koreguoto
amziaus kudikiy protine raida

[Sanalizavus BESA ir klinikiniy rodikliy jtaka prognozuojant proting
raida, nustatyta, kad per visas keturias savaites stipriausias statistiSkai reiks-
mingas sutrikusios protinés raidos prognozinis rodiklis buvo AAL (GS —
(p > 0,05). Bioelektrinio smegeny aktyvumo ir klinikiniy rodikliy prognozine
vert¢ numatant 12 mén. koreguoto amziaus kiidikiy protine raida pateiktos
4.4.1.1 lentelé¢je.

4.4.1.1 lentelé. Tyrime dalyvavusiy naujagimiy bioelektrinio smegeny akty-
vumo ir klinikiniy rodikliy prognoziné verté numatant 12 mén. koreguoto
amZzZiaus kudikiy proting raidg

Rodiklis GS 95 proc. PI p
Bendrasis BESA balas (1-3 para) 1,13 0,82-1,56 0,449
Gestacinis amzius, sav. 0,74 0,42-1,27 0,271
Gimimo svoris, g 1,00 1,00-1,00 0,570
Rikymas néstumo metu 0,47 0,11-2,03 0,312
II° intraskilveliné kraujosruva 0,46 0,16-1,37 0,164
III° intraskilveliné kraujosruva 0,17 0,01-3,04 0,231
Atviras arterinis latakas 0,19 0,04-0,87 0,032
Bendrasis BESA balas (68 para) 1,19 0,86—-1,64 0,285
Gestacinis amzius, sav. 0,68 0,38-1,21 0,192
Gimimo svoris, g 1,00 1,00-1,00 0,569
Rikymas néstumo metu 0,47 0,11-2,01 0,308
II° intraskilveliné kraujosruva 0,49 0,17-1,46 0,199
III° intraskilveliné kraujosruva 0,19 0,01-3,16 0,249
Atviras arterinis latakas 0,19 0,04-0,87 0,032
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4.4.1.1 lentelés tesinys

Rodiklis GS 95 proc. PI p
Bendrasis BESA balas (13—15 para) 1,15 0,78-1,70 0,486
Gestacinis amzius, sav. 0,71 0,39-1,32 0,281
Gimimo svoris, g 0,10 1,00-1,00 0,598
Rilkymas néstumo metu 0,43 0,10-1,81 0,251
II° intraskilveliné kraujosruva 0,48 0,16-1,42 0,186
III° intraskilveliné kraujosruva 0,18 0,01-2,70 0,212
Atviras arterinis latakas 0,20 0,04-0,89 0,035
Bendras BESA balas (20-22 para) 1,00 0,67-1,46 0,961
Gestacinis amzius, sav. 0,83 0,47-1,46 0,509
Gimimo svoris, g 1,00 1,00-1,00 0,647
Rikymas néstumo metu 0,44 0,10-1,88 0,268
II° intraskilveliné kraujosruva 0,47 0,16-1,40 0,175
III° intraskilveliné kraujosruva 0,16 0,01-2,69 0,205
Atviras arterinis latakas 0,19 0,04-0,90 0,036
Bendras BESA balas (27-29 paros) 0,85 0,44-1,64 0,628
Gestacinis amzius, sav. 091 0,49-1,70 0,767
Gimimo svoris, g 1,00 1,00-1,00 0,621
Rikymas néstumo metu 0,42 0,10-1,77 0,237
II° intraskilveliné kraujosruva 0,47 0,16-1,39 0,173
III° intraskilveliné kraujosruva 0,17 0,01-2,66 0,205
Atviras arterinis latakas 0,20 0,05-0,92 0,039

aEEG — amplitudiné elektroencefalograma, BESA — bioelektrinis smegeny aktyvumas, GS —

galimybiy santykis, PI — pasikliautinasis intervalas.

Apibendrinimas. Pasalinus klinikiniy rodikliy statistine jtakq, nustatyta,
kad naujagimiy bioelektrinis smegeny aktyvumas neturéjo prognozinés vertés
numatant 12 mén. koreguoto amziaus kiidikiy protine raidg. Sutrikusios
protinés raidos sukakus 12 mén. KA tikimybé buvo didesné esant atviram

arteriniam latakui.
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4.4.2. NeiSneSioty naujagimiy bioelektrinio smegeny aktyvumo
ir klinikiniy rodikliy jtaka prognozuojant 12 mén. koreguoto
amziaus kuidikiy motorineg raida

[Sanalizavus naujagimiy BESA ir jy klinikiniy rodikliy jtaka progno-
zuojant tiriamyjy motorine raidg, nustatyta, kad pirmosios savaités BESA
bendrajam balui did¢jant vienu balu normalios motorinés raidos tikimybeé
buvo 1,31-1,34 karto didesné (p < 0,05). Kity trijy savai¢iy BESA netur¢jo
statistiSkai reikSmingos prognozinés vertés (p > 0,05).

Nustatyta, kad pirmajg ir ketvirtajg savaite esanti BPD buvo statistiSkai
reikSmingas prognozinis rodiklis, rodantis mazesn¢ normalios motorinés
raidos tikimybe (GS — 0,22-0,24). Antrosios ir treciosios savaités BPD
netur¢jo itakos numatant motoring raidg, bet prognozinio potencialo biita
(p <0,09). Nustatyta, kad BPD — stipresnis prognozinis rodiklis nei BESA
duomenys.

Kiti klinikiniai rodikliai neturéjo jtakos prognozuojant 12 mén. KA
tiriamyjy motoring raidg. Bioelektrinio smegeny aktyvumo ir klinikiniy
rodikliy prognozin¢ vert¢ numatant 12 mén. KA kidikiy motoring raida
pateikta 4.4.2.1 lentel¢je.

4.4.2.1 lentelé. Tyrime dalyvavusiy naujagimiy bioelektrinio smegeny akty-
vumo ir jy klinikiniy rodikliy prognoziné verté numatant 12 mén. koreguoto
amziaus kidikiy motoring raidg

Rodiklis GS 95 proc. PI p
Bendrasis BESA balas (1-3 para) 1,31 1,01-1,72 0,046
Gestacinis amzius, sav. 0,71 0,46-1,10 0,126
Gimimo svoris, g 1,00 1,00-1,00 0,906
Apgar po 1 min. 0,98 0,77-1,26 0,880
Bronchopulmoniné displazija 0,23 0,06-0,91 0,036
Intraskilvelinés kraujosruvos nebuvo 1,06 0,45-2.48 0,893
Atviras arterinis latakas 0,84 0,27-2,63 0,766
Bendrasis BESA balas (68 para) 1,34 1,00-1,79 0,050
Gestacinis amzZius, sav. 0,65 0,39-1,06 0,086
Gimimo svoris, g 1,00 1,00-1,00 0,799
Apgar po 1 min. 1,00 0,78-1,27 0,971
Bronchopulmoniné displazija 0,22 0,06-0,87 0,030
Intraskilvelinés kraujosruvos nebuvo 1,04 0,44-2,43 0,934
Atviras arterinis latakas 0,87 0,28-2,73 0,805
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4.4.2.1 lentelés tesinys

Rodiklis GS 95 proc. PI p
Bendrasis BESA balas (13—15 para) 1,04 0,78-1,38 0,809
Gestacinis amzius, sav. 0,87 0,55-1,37 0,550
Gimimo svoris, g 1,00 1,00-1,00 0,654
Apgar po 1 min. 1,02 0,80-1,30 0,883
Bronchopulmoniné displazija 0,29 0,08-1,07 0,064
Intraskilvelinés kraujosruvos nebuvo 1,14 0,50-2,61 0,755
Atviras arterinis latakas 0,85 0,28-2,62 0,777
Bendrasis BESA balas (20-22 para) 0,76 0,56-1,05 0,092
Gestacinis amzius, sav. 1,15 0,73-1,81 0,559
Gimimo svoris, g 1,00 1,00-1,00 0,540
Apgar po 1 min. 1,02 0,80-1,31 0,887
Bronchopulmoniné displazija 0,26 0,07-1,02 0,054
Intraskilvelinés kraujosruvos nebuvo 1,16 0,50-2,67 0,737
Atviras arterinis latakas 0,94 0,30-2,97 0,916
Bendrasis BESA balas (27-29 para) 0,69 0,45-1,06 0,093
Gestacinis amzius, sav. 1,18 0,73-1,91 0,498
Gimimo svoris, g 1,00 1,00-1,00 0,747
Apgar po | min. 1,00 0,78-1.29 0,983
Bronchopulmoniné displazija 0,24 0,06-0,97 0,045
Intraskilvelinés kraujosruvos nebuvo 1,19 0,51-2,75 0,690
Atviras arterinis latakas 1,01 0,31-3,21 0,994

aEEG — amplitudiné elektroencefalograma, BESA — bioelektrinis smegeny aktyvumas, GS —
galimybiy santykis, PI — pasikliautinasis intervalas.

Apibendrinimas. Pasalinus klinikiniy rodikliy statistine jtakq, nustatyta,
kad naujagimiy bioelektrinis smegeny aktyvumas pirmgjq savaitg po gimimo
neprarado prognozinés vertés numatant 12 meén. KA tiriamyjy motoring
raidg. Vis délto bronchopulmoniné displazija buvo stipresnis prognozinis
rodiklis. BPD sirgusiems naujagimiams sutrikusios motorinés raidos tikimy-
bé sukakus 12 mén. KA buvo didesné.
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5. REZULTATU APTARIMAS

IStobuléjus technologijoms, kasmet iSgyvena vis daugiau labai neiSne-
Sioty naujagimiy. Kuo naujagimio gestacinis amzius mazesnis, tuo didesne
rizika patirti daugiau sveikatos sutrikimy ateityje. Jei neonatologai turéty
biidg per pirmajj ménesj po gimimo numatyti vieneriy mety kidikio neuro-
loging raida, galéty atrinkti tuos naujagimius, kuriems reikalinga ankstyva
reabilitacija, kad pageréty ne tik naujagimio, bet ir jo Seimos gyvenimo
kokybé.

Masy tyrimo tikslas buvo nustatyti aEEG registruoto bioelektrinio sme-
geny aktyvumo prognozing vert¢ numatant labai neiSneSioty naujagimiy
neurologing raida sukakus 12 meén. koreguotam amziui.

Norint iSsiaiskinti prognozing aEEG verte, pirmiausia reikéty suprasti,
kokig jtaka naujagimio bioelektriniam smegeny aktyvumui daro gestacinis
rodikliai.

[Sanalizavus tyrimo duomenis, nustatytas stiprus rysSys tarp gestacinio
amziaus, gimimo svorio ir aEEG vertinimo baly. Kuo didesnis gestacinis
amzius, aisku, tuo didesnis ir gimimo svoris, todél geresni aEEG rezultatai.
Nors tyrimy metodika skyrési, bet dauguma tyréjy nustaté, kad brandesnis
naujagimiy BESA susij¢s su didesniu gestaciniu amziumi [5, 7, 17, 69, 75—
83, 158]. Blogesnj bioelektrinj smegeny aktyvuma gali saglygoti prieslaikinio
gimimo nulemti svarbiis centrinés nervy sistemos vystymosi procesai. Moks-
lo literattiros duomenimis, gimstantiems 24—28 gestacinio amziaus savait¢
sutrinka sinaptogenezé, dendrity augimas ir aksony migravimas, nerviniy
grandiniy formavimasis tarp gumburo ir pozievio, o nuo 29 sav. — nerviniy
grandiniy formavimasis tarp gumburo ir Zievés centry [39—41].

Masy tyrime nustatyta, kad didziausi naujagimio bioelektrinio smegeny
aktyvumo poky¢iai jvyksta pirmaja gyvenimo savait¢. Pirmosiomis paromis
ir pirmaja savaite¢ bendrojo BESA balo medianos buvo 3,5 ir 5, o véliau
stabilizavosi ir sieké 9, 9 ir 10 baly. Musy gauti rezultatai sutapo su anksciau
Burdjalov [75] ir Han [81] paskelbtais tyrimy duomenimis. Griesmaier ir
bendr. [17] pateiki rezultatai skyrési nuo miisy — buvo gerokai didesni: nuo
4,5 balo pirmaja parg iki 7,5 balo trecigja para, tikétina dél to, kad | tyrima
buvo jtraukti naujagimiai nuo 28 sav. gestacinio amziaus. Nepaisant didesnio
gestacinio amziaus, vyresnio amziaus naujagimiy rezultatai buvo artimi miisy
tyrimo. Galima daryti prielaida, kad amzius po gimimo tur¢jo didesn¢ jtaka
bioelektriniam smegeny aktyvumui. Galimai dél daugybés iSoriniy garsiniy
bei skausminiy dirgikliy, kaip antai: jvairiy procediry tyrimy ir gydymo
tikslais, aplinkinio triuk§mo, sukelto jvairiy prietaisy ir aplink esancio
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personalo, ne maziau streso kelian¢io Sviesos dirgiklio, neiSneSioto nauja-
gimio smegenys skatinamos labiau bresti. Miisy gauti rezultatai paantrino
keleta anksc¢iau apraSyty tyrimy. Natalucci su bendr. nustaté, kad didéjantis
amzius po gimimo daré didesnj poveiki neiSneSioty naujagimiy BESA nei
gestacinis amzius: Burdjalovo aEEG vertinimo balai buvo didesni [4].
Sisman su bendr. nustate didesn¢ tikimybe, kad bioelektrinis smegeny akty-
vumas bus brandesnis did¢jant amziui po gimimo [7]. Cui su bendr. nustate,
kad mazesnio GA naujagimiai, biidami tokio paties koreguoto amziaus po
gimimo kaip ir didesnio GA naujagimiai, bet vyresni amziumi po gimimo,
buvo brandesni: aEEG tolydumo ir cikliSkumo parametrai jvertinti didesniais
balais [79].

Tik ka gimes naujagimis patiria stresg, atskiriamas nuo mamos, pirma
kartg jkvepia oro, persitvarko Sirdies ir kraujagysliy sistema. Atsizvelgiant j
GA, jei reikia, yra gaivinamas. Misy tyrime nustatytas statistiSkai reikSmin-
gas rySys tarp aukStesniy Apgar baly ir auksStesniy aEEG baly. Vidutiniai
aEEG baly rangai buvo statistiSkai reikSmingai maZesni esant kvépavimo
sutrikimo sindromui, nes §ia liga serga maZesnio gestacinio amziaus naujagi-
miai. Natalucci su bendr. nustaté rysj tarp blogesnio BESA ir kvépavimo
sutrikimo sindromo, bet nerado jokios sgsajos su naujagimio buklés jvertini-
mu po gimimo pagal Apgar skale [4].

Misy tyrime statistiSkai reikSmingai mazesni visy aEEG baly vidutiniai
rangai nustatyti naujagimiams, kurie sirgo vélyvuoju sepsiu. Moksliniy tyri-
my duomenimis, §i liga sutrikdo bioelektrinj smegeny aktyvuma. Sepsiu ser-
gan¢iy naujagimiy smegenyse prasideda nepalankiis procesai. Mikroglijoje
i8siskiria citokinai, laisvieji deguonies radikalai ir kiti kenksmingi uzdegimo
mediatoriai. Pazeidziama baltoji smegeny medziaga, todé¢l sutrikdomi proce-
sai, kurie atsakingi uz sklandy nervinio impulso sklidima i smegeny zZieve
[159, 160]. Jain ir Natalucci su bendr. nustaté mazesnius BESA Burdjalovo
balus naujagimiams, kurie sirgo sepsiu [86, 122]. Kitokius rezultatus paskel-
bé Reynolds su bendr.: jie nenustaté sgsajos tarp sepsio ir naujagimiy aEEG
pokyc¢iy [84].

Misy tyrime nustatyti statistiSkai reikSmingai mazesni visy aEEG baly
vidutiniai rangai naujagimiams, kurie sirgo nekroziniu enterokolitu. Chen ir
bendr. NEK serganciy naujagimiy aEEG jvertino maZesniais Burdjalovo
balais [87]. Nustatyta, kad NEK sergantiems naujagimiams dé¢l hipotenzijos
sutrinka sisteminé kraujotaka, i$sivysto Sokas, ryskéja metaboline acidozeé.
D¢l to trinka smegeny kraujotaka, gil¢ja hipoksija, vystosi iSeminé smegeny
pazaida [125].

Neis$neSiotam naujagimiui po gimimo gresia didelé intraskilveliniy
kraujosruvy ir vienpusio smegeny infarkto rizika. Ivairiis veiksniai (hipok-
sija, sepsis, AAL) gali lemti naujagimio sisteminio kraujosptidzio svyravima,
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o tai sukelia staigius arterinio bei veninio kraujosptidzio svyravimus smege-
nyse. NeiSneSioto naujagimio germinaliné matrica yra nesubrendusi, kapi-
liarai trapiis, todél jie gali sutrikinéti, o plySus ependimai kraujas gali iSsilieti
i skilvelj. Sie procesai gali paveikti naujagimio BESA [60, 161]. Miisy tyrimo
duomenims, blogesnis bioelektrinis smegeny aktyvumas buvo susijes su
savaites ir keturiy savai¢iy naujagimiy I1° ISK ir dviejy savaiciy naujagimiy
II1° ISK bei vienpusiu smegeny infarktu. Park su bendr. nustaté mazesnius
Burdjalovo balus neiSneSiotiems naujagimiams, kuriems buvo III° ISK ir
vienpusis infarktas [94]. Kity autoriy paskelbty tyrimy metodika skyrési nuo
misiskio, bet irgi buvo nustatyta, kad III° ISK ir vienpusis infarktas turi
itakos neiSneSioto naujagimio bioelektriniam smegeny aktyvumui [13, 15, 70,
83, 93].

Misy tyrime nustatyti statistiSkai reikSmingai mazesni pirmosios ir
ketvirtosios savaités aEEG baly vidutiniai rangai naujagimiams, kurie sirgo
periventrikuline leukomaliacija. Periventrikulin¢ leukomaliacija — tai iSemi-
nis baltosios smegeny medziagos struktiiry (glijos lasteliy, mikroglijos ir
oligodendrocity) pazeidimas, kurj salygoja daug veiksniy: smegeny kraujo-
takos autoreguliacijos sutrikimai (sistemin¢ hipotenzija), laisvyjy radikaly
poveikis (jgimta infekcija, chorioamnionitas). D¢l to gali sutrikti ir bioelekt-
rinis smegeny aktyvumas [71]. Park su bendr. PVL serganciy tiriamyjy bio-
elektrini smegeny aktyvumg jvertino mazesniais Burdjalovo balais [94].
Magalhaes su bendr. savo tyrime lygino naujagimiy bioelektrinj smegeny
aktyvumg su radiologiniy smegeny tyrimy duomenimis (MRT ir NSG). Nors
aEEG analizavimo metodika buvo kitokia nei miisy, tyré¢jai nustaté sgsaja tarp
naujagimiy PVL ir blogesnio BESA: aEEG kreivéje vyravo nutrikstantis
aktyvumas, iSkriivis ir slopinimas ar net Zemo voltazo nenutriikstantis akty-
vumas [13].

Misy tyrime visy penkiy aEEG baly vidutiniai rangai buvo statistiskai
reik§mingai maZesni esant hemodinamiskai reikSmingam atviram arteriniam
latakui. Hemodinamiskai reikSmingas AAL trikdo smegeny kraujotaka, todeél
sumazéja perfuzija ir giléja hiperkapnija bei hipoksija, o dél to didéja sme-
geny pazaida. Smegeny hipoperfuzija trikdo bioelektrinj smegeny aktyvuma,
o deguonies stoka turi jtakos sklandziam nervinio signalo pernasoje dalyvau-
janciy transmembraniy jony pasiskirstymui [162]. Paskelbtos trys publikaci-
jos, kuriose apraSyta, kad, esant AAL, naujagimiy aEEG jvertintos maZes-
niais Burdjalovo balais [19, 84, 91].

Misy tyrimo duomenimis, bronchopulmonine displazija sirgusiy nauja-
gimiy BESA baly vidutiniai rangai buvo mazesni. Sia liga sergantys naujagi-
miai patiria pasikartojancius hipoksijos, hiperkapnijos, acidozés epizodus, o
tai sglygoja smegeny pazaida [37]. Sommers su bendr. analizavo itin neiSne-
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Sioty naujagimiy BESA. aEEG buvo registruojamos sukakus 36 sav. kore-
guotam amziui. Naujagimiy, kurie sirgo BPD, miego ir biidravimo ciklai
buvo maziau subrende, nustatytas mazesnis MBC skaicius per valanda [90].

Misy tyrime visy penkiy aEEG baly vidutiniai rangai buvo statistiskai
reikSmingai didesni daugiavaisio néStumo naujagimiy. Naujagimiai, dar
blidami js¢iose patiria stimuliavima, kuris padeda brgsti smegenims: mamos
Sirdies garsai, tévy balsai ir kiti aplinkiniai garsai. Galima daryti prielaida,
kad dvyniai jsCiose patiria intensyvesng stimuliacijg, nes veikia vienas kita,
tod¢l gimus jy bioelektrinis smegeny aktyvumas yra geresnis. Li ir bendr.
paskelbé kitokius rezultatus: vienvaisio ir dvivaisio néStumo naujagimiy
BESA jvertinimas Burdjalovo balais nesiskyré [163].

Antrame miisy tyrimo etape buvo jvertinta tiriamyjy protiné ir motoriné
raida sukakus 12 mén. koreguotam amziui. Prie§ analizuojant BESA progno-
zing verte, apzvelgta, kokig jtakg veélyvosioms baigtims tur¢jo perinataliniai
veiksniai. Misy tyrime 12 mén. KA tiriamiesiems sunkaus raidos sutrikimo
nebuvo nustatyta. Tiek motoring, tiek protiné raida buvo gera arba lengvai
sutrikusi, nepaisant to, kad j tiriamyjy imtj jtraukti naujagimiai nuo 23 sav.
GA. Tikétina, kad tam jtakos tur¢jo, jog Lietuvoje gerai iSvystyta perinataline
pagalba. Maziausi ir sunkiai sergantys naujagimiai gimsta tik tre¢iojo lygio
ligoninéje. Jiems suteikiama specializuota sveikatos priezitira. Véliau regu-
liariai stebima raida, sudaromos individualizuotos intervencinés programos,
kad buty uztikrinta sklandi raida. Paskelbta naujy publikacijy apie naujagi-
miy, gimusiy 23-24 sav. GA, raidg sukakus 18-24 mén. KA. Vidutiniy ir
sunkiy raidos sutrikimy nustatyta 27—-33 proc. tiriamyjy, o 3,6 proc. diagno-
zuota epilepsija [164, 165].

Misy tyrimo duomenims, raida buvo sutrikusi 29,7 proc. tiriamyjy,
kuriems diagnozuotas hemodinamiSkai reikSmingas atviras arterinis latakas,
nors rezultatas nebuvo statistiSkai reikSmingas, bet labai jam artimas. Taigi,
didziosios dalies naujagimiy, turéjusiy AAL, raida buvo normali. Collins su
bendr. irgi nenustaté AAL jtakos neiSneSioty naujagimiy neurologinei raidai
[126]. Nors hemodinamiskai reikSmingas AAL sutrikdo smegeny kraujotaka,
o kartu ir smegeny vystymasi, tai netur¢jo jtakos tiriamyjy raidai sukakus
vieneriems metas ir véliau.

Analizuojant motoring raida, nustatyta, kad vélesnis peréjimas prie
visiSko enterinio maitinimo buvo susijes su sutrikusia raida. Labai neis$ne-
Siotiems naujagimiams po gimimo skiriamas parenterinis maitinimas. Ente-
rinis maitinimas motinos pienu pradedamas, kai stabilizuojasi naujagimio
biiklé. Pradedama nuo trofinio maitinimo ir kasdien motinos pieno kiekis
didinamas. Laikas, kai naujagimis imamas maitinti tik enteriniu biidu, pri-
klauso nuo jo bendrosios biiklés, maisto toleravimo, gretutiniy ligy. Taip
sieckiama iSvengti komplikacijy, susijusiy parenteriniu maitinimu. Atlikti
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tyrimai rodo, kad itin neiSneSioti naujagimiai tik enteriniu biidu pradedami
maitinti per 10—-15 dieny [166, 167]. Yoon ir bendr. nustaté, kad ankstyvas
enterinis maitinimas mazina raidos sutrikimy rizikg sukakus 18-24 mén. KA,
o ankstesné visisko enterinio maitinimo pradzia tiesiogiai susijusi su geres-
némis baigtimis kudikystéje [168].

Misy tyrime gydymo kofeinu trukmé buvo trumpesné esant normaliai
motorinei raidai. Mokslo literatiiroje teigiama, kad ankstyvas kofeino
skyrimas (<29 sav. GA) sumazina apnéjy rizika, mechaninés ventiliacijos
poreikj, BPD rizikg. Kofeinas atlieka neuroprotekcinj vaidmenj. Stimuliuo-
damas neiS$neSioto naujagimio kvépavimo centrg smegenyse, sumazina
hipoksemijos epizody kartojimosi rizika, tod¢l siejamas su geresne raida
[169-172].

Misy tyrime nustatyta reikSminga BPD jtaka motorinei raidai. Litera-
turoje rasti keli tyrimai, kuriy autoriai nustate, kad sunkia BPD forma sergan-
tiems neiSneSiotiems naujagimiams gresia didesné raidos sutrikimy rizika
sukakus 18-24 mén. KA [24, 133—135]. Tai désninga, nes sergan¢iam nauja-
gimiui ilgiau reikalinga kvépuojamoji terapija, papildomas deguonis, karto-
jasi hipoksijos ir hiperkapnijos epizodai, pazeidziama galvos smegeny baltoji
medziaga, o tai lemia sutrikusig raida [173].

Apzvelgus motinos veiksniy, naujagimiy demografiniy ir klinikiniy
rodikliy jtaka tiriamyjy bioelektriniam smegeny aktyvumui ir vélyvosioms
baigtims, buvo iSanalizuota aEEG prognoziné vert¢ numatant 12 mén. KA
kidikio raida. | tyrimg jtraukti naujagimiai nuo 23 sav. gestacinio amziaus.
Miisy Ziniomis, néra né¢ vieno tyrimo, kuriame buty vertinti tokio GA
naujagimiy aEEG rezultatai ir lyginti su vélyvosiomis baigtimis sukakus
vieneriy mety KA.

Atlikus sisteming¢ literatiros apzvalga, i§ viso pavyko rasti tik tris
publikacijas [21, 82, 83], kuriose analizuota prognoziné aEEG registruoto
bioelektrinio smegeny aktyvumo verté numatant 12 mén. KA kudikiy raida.
Norint miisy tyrimo rezultatus palyginti su kity tyrimy rezultatais, susidurta
su tyrimy metodologiniais skirtumais. Né viename Siy tyrimy nepateikta
prognoziniy logistinés regresijos duomeny, tad tiesiogiai palyginti miisy
rezultaty nebuvo galimybés.

Misy tyrime atskirai iSanalizuota, kokig prognozing verte BESA turi
numatant proting ir motoring¢ raida. ISsiaiSkinta, kad su protine raida labiau-
siai susij¢ pirmyjy dviejy savai¢iy aEEG rezultatai. Nustatytas prognozinis
potencialas, bet statistinio reikSmingo lygmuo nepasiektas. Vélesniy aEEG
matavimy bendrieji balai neturéjo jokios prognozinés vertés. ISanalizavus
atskirus aEEG parametrus, nustatyta, kad didZiausig prognozinj potencialg
tur¢jo per pirmasias tris paras po gimimo iSmatuotas tolydumas bei cikliSku-
mas ir pirmaja savaite iSmatuotas AKA ir KPD. Taciau $ie rezultatai nebuvo
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statistiSkai reik§mingi. Vélesnio laikotarpio aEEG parametrai nebuvo susij¢
su 12 mén. KA tiriamyjy protine raida, o nuo trecios savaités protinés raidos
rySys su kai kuriais parametrais buvo atvirkStinis, t.y. esant didesniam
bioelektriniam smegeny aktyvumui protiné raida sukakus 12 mén. KA buvo
blogesné. Logiskai paaiskinti Siy duomeny negalima, spétina, kad tokie
rezultatai gauti dél mazo sutrikusios protinés raidos tiriamyjy skaiciaus.
Pasalinus kity klinikiniy rodikliy statisting jtaka, BESA bendrojo balo GS
reik§mes, nors ir nesiekée statistinio reikSmingumo lygmens, buvo didesnés.
Galima daryti prielaida, kad bioelektrinis smegeny aktyvumas sgveikauja su
kitais klinikiniais veiksniais. Vis délto aEEG prognozinis potencialas nublan-
ko, o i8ryskejo, kad su protine raida statistiSkai reikSmingai susij¢s atviras
arterinis latakas. Taigi, miisy tyrime aEEG registruotas bioelektrinis smegeny
aktyvumas ir kiti klinikiniai veiksniai neprognozavo 12 mén. KA tiriamyjy
protinés raidos. Artimus misy tyrimui rezultatus pateiké Welch su bendr.
[97], nors tyrimas buvo paremtas panaSiais metodiniais principais, bet raida
vertinta sukakus 18-22 mén. KA. aEEG neturéjo prognozinés vertés numa-
tant proting raida, kitaip nei gestacinis amzius. Keletas tyréjy savo publika-
cijose aprasé rysj tarp bioelektrinio smegeny aktyvumo ir vyresnio amziaus
kuidikiy protinés raidos. Ralser ir bendr. [21] tyrime, kurio raidos vertinimo
metodika buvo panasi j misy, nustatyta ne tik lengvai sutrikusi (> 70 ir < 85),
bet ir labai sutrikusi neurologiné raida (raidos indeksas < 70). Miisy tiriamie-
siems nustatytas tik lengvas raidos sutrikimas. Kaip ir miisy tyrime, gestaci-
nis amzius neturéjo jtakos raidai. Lyginant normalios raidos, lengvai sutri-
kusios raidos (> 70 ir < 85) ir labai sutrikusios raidos (< 70) grupes nustatyta,
kad aEEG vertinimo balai skyrési statistiSkai reikSmingai, bet didesnis
skirtumas pastebétas tarp normalios ir labai sutrikusios raidos grupiy. Taciau
Siame tyrime autoriai neanalizavo aEEG prognoziniy rodikliy atsizvelgdami
1 kitus perinatalinius rodiklius. Song ir bendr. [22] atliko tyrima, kurio metu
vertino tik sunky (MDI < 70) protinés raidos sutrikimg sukakus 18 mén. KA.
Nustatytas rySys tarp aEEG jvertinimo Burdjalovo balais ir sutrikusios proti-
nés raidos. Bruns su bendr. [16] nustaté sgsajg tarp aEEG ir 24 mén. KA
tirlamyjy protinés raidos.

ISanalizavus BESA ry$j su motorine raida, nustatyta, kad aEEG rezultatai
buvo statistiSkai reik§mingi pirmaja savait¢ po gimimo. Tikétina, kad tuo
metu nei$nesioti naujagimiai patiria didzigsias sveikatos problemas, kurios
turi reikSmés jy vélesnei raidai. Ralser su bendr. [21] irgi nustaté pirmy trijy
pary aEEG prognozing vert¢ numatant 12 mén. KA kiidikiy motoring raida.
Miisy tyrime iSanalizavus atskirus aEEG parametrus, i$siaiskina, kad tolydu-
mo (GS —2,10) ir cikliskumo (GS — 1,74) parametrai, iSmatuoti per pirmasias
tris paras po gimimo, yra stiprus prognozinis rodiklis. Didel¢ prognozing
verte turéjo pirmosios savaités KPD parametras, GS reikSme buvo didZiausia
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(GS - 2,44). AKA parametras nebuvo statistiSkai reikSmingas, bet pirmyjy
trijy pary AKA turé¢jo prognozinj potenciala. Miisy tyrime nustatyta gan stipri
sasaja tarp motorinés raidos ir cikliSkumo pirmosiomis paromis. Artimus
miisy rezultatams duomenis paskelbé Kidokoro su bendr. [82]. Sio tyrimo
metodika skyrési, imtis buvo labai maza (n = 12). aEEG registruota tik pirma
para, tad negalima palyginti su miisy vélesnio laikotarpio duomenimis.
Nustatyta, kad tiriamyjy, kuriems iskart po gimimo miego ir budravimo cikly
nenustatyta, raida sukakus 12 mén. KA buvo sutrikusi. El Ters su bendr.
[101] nustate cikliSkumo parametro sgsaja su 2 mety KA vaiky kognityvine
ir motorine raida. Kitokius rezultatus pateiké El-Dib su bendr. [96]: jie nenu-
staté rySio tarp cikliSkumo ir neurologinés raidos sukakus 18 mén. KA, o
Richardson su bendr. [99] nenustateé rysio tarp cikliSkumo ir 2 mety KA vaiky
raidos.

Pasalinus kity klinikiniy rodikliy statisting jtaka, misy tyrime nustatyta,
kad pirmosios savaités aEEG neprarado prognozinés vertés, velgi saveikau-
jant su perinataliniais rodikliais GS reik§més buvo didesnés. Taciau Cia
iSryskéjo BPD sgsaja su motorine raida — GS reikSmés buvo artimesnés
vienetui. Taigi galima teigti, jog, remiantis aEEG, galima prognozuoti 12
meén. KA vaiky motoring raida, ypa¢ atsizvelgiant j atskiry aEEG parametry
duomenis — labiausiai tolydumo ir KPD. Vis délto BPD prognozinis poten-
cialas numatant 12 mén. KA vaiky raidg buvo didesnis. Burger (98) su bendr.
paskelbé publikacija, kurioje apraSyta sasaja tarp aEEG jvertinimo Burdja-
lovo balais ir sutrikusios 2 mety KA vaiky motorinés raidos. O Welch su
bendr. [97] nenustaté rySio tarp aEEG ir motorinés raidos, bet stiprus
prognozinis rodiklis buvo BPD.

Taigi, miisy tyrimo duomenimis, remiantis BESA galima prognozuoti tik
motorinés raidos sutrikima, bet stipresnis prognozinis rodiklis yra BPD. Prog-
nozing vert¢ numatant proting raida turéjo AAL. Metwalli su bendr. [24]
aEEG prognozing vert¢ numatant raidg lygino su 40 sav. KA tiriamiesiems
atliktos MRT prognozine verte. aEEG turé¢jo tam tikrg prognozing vert¢ nu-
matant vélyvasias baigtis (jautrumas — 52,63 proc., specifiSkumas — 100 proc.,
teigiama prognozine verté — 100 proc., neigiama prognoziné verté — 82 proc.,
tikslumas — 85 proc.), bet MRT prognoziné verté buvo didesné (jautrumas —
78,95 proc., specifiskumas — 100 proc., teigiama prognoziné verté — 100 proc.,
neigiama prognoziné verté — 91,11 proc., tikslumas — 93,3 proc.).
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TYRIMO STIPRIOSIOS PUSES

Lyginant su kitais literatiiros Saltiniais, miisy tyrimo imtis buvo didel¢. |
tyrimg jtraukti naujagimiai nuo 23 sav. GA. Misy ziniomis, iki $iol né
viename tyrime néra analizuota tokio mazo gestacinio amziaus naujagimiy
bioelektrinio smegeny aktyvumo, registruoto aEEG, prognoziné verté
sulaukus 12 mén. KA.

Amplitudines encefalogramas analizavo ir vertinimo pati doktorante.
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TYRIMO SILPNOSIOS PUSES

Kadangi miisy tyrime dalyvavo maziausio gestacinio amziaus naujagi-
miai, jy imtis buvo maza. Visame pasaulyje, taip pat ir misy ligoninéje, jy
gimsta mazai.

Naujagimiy, kuriy protin¢ raida buvo sutrikusi, skai¢ius buvo menkas,
todé¢l gauti duomenys galéjo biiti paveikti atsitiktiniy veiksniy.
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ISVADOS

Naujagimiy bioelektrinio smegeny aktyvumo jverciai didéjo didéjant
gestaciniam amziui, gimimo svoriui ir amziui po gimimo. Ligos nepa-
lankiai veiké naujagimiy bioelektrinj smegeny aktyvuma. Daugiavaisio
néStumo naujagimiy bioelektrinis smegeny aktyvumas buvo geresnis.

Bronchopulmoniné displazija statistiSkai reik§mingai blogino 12 mén.
koreguoto amziaus kiidikiy motoring raidg. O tarp protinés raidos ir
motinos veiksniy, tiriamyjy demografiniy bei klinikiniy charakteristiky
$3sajos nenustatyta.

Pirmosios savaités po gimimo bioelektrinis smegeny aktyvumas turéjo
prognozing vert¢ numatant 12 mén. koreguoto amziaus kiidikiy motoring
raida, bet nebuvo susijes su protine raida.

PaSalinus klinikiniy rodikliy statisting jtaka, naujagimiy bioelektrinis
smegeny aktyvumas iSlaiké prognozing vert¢ numatant 12 mén.
koreguoto amziaus kudikiy motoring raida, bet bronchopulmoniné
displazija buvo stipresnis prognozinis rodiklis. Protin¢ raida nebuvo
susijusi su bioelektriniu smegeny aktyvumu, bet nustatyta sgsaja su
atviru arteriniu lataku.

109



PRAKTINES REKOMENDACILJOS

Itin neiSneSioti naujagimiai yra jautriausia miisy populiacijos dalis. D¢l
rySkaus nebrandumo naujagimystés laikotarpiu jie gali patirti komplikacijas
ir sirgti jvairiomis ligomis. Nustatyta, kad pirmaja savait¢ po gimimo bioelekt-
rinis smegeny aktyvumas turi prognozing vert¢ numatant 12 mén. koreguoto
amziaus kudikiy motoring raidg. NITS dirbantiems medikams rekomenduo-
tina stebéti Siy naujagimiy galvos smegeny veikla ankstyvuoju laikotarpiu po
gimimo atliekant aEEG.

Vis dar triiksta duomeny analizuoti aEEG prognozing verte numatant
12 mén. KA kudikiy raidg. Geriau iSanalizuoti aEEG prognozing verte padéty
didesniy imciy ir ilgesnés steb¢jimo trukmeés daugiacentriai tyrimai. Gauti
duomenys galbiit kitaip atskleisty miisy tyrime gautus statistiSkai nereiks-
mingus BESA rodiklius prognozuojant proting raida.
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aFEG
AF
ALB
AS
BEBA
BPD
BWS
BS
BSID
CA
CcO
CPAP
EF
GK
IQR
IVH
LSMU
MDI
MRI
NEC
NSG
OR
PDA
PDI
PROM
PVL
QS
RDS
ROP
SD
SWC
TS
WHO

SUMMARY

ABBREVIATIONS

amplitude-integrated electroencephalography
amniotic fluid

amplitude of lower border

active sleep

bioelectrical brain activity
bronchopulmonary dysplasia
bandwidth span

burst-suppression

Bayley Scales of Infant Development
corrected age

continuity

continuous positive airway pressure therapy
enteral feeding

glucocorticoids

interquartile range

intraventricular haemorrhage
Lithuanian University of Health Sciences
Mental Development Index

magnetic resonance imaging
necrotising enterocolitis
neurosonography

odds ratio

patent ductus arteriosus

psychomotor development index
premature rupture of membranes
periventricular leukomalacia

quiet sleep

respiratory distress syndrome
retinopathy of prematurity

standard deviation

sleep-wake cycle

total score

World Health Organization
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1. INTRODUCTION

In recent decades, the number of preterm births has been increasing
worldwide. Based on 2020 statistics, approximately 13.4 million babies were
born preterm. This accounted for approximately 9.9% of all births in the
world [1]. It should be noted that with advancements in medicine, the survival
rate of extremely preterm infants is improving. For example, the survival rate
of babies born at less than 28 weeks of gestation is as high as 95% [2, 3].
While these achievements are promising, it has been estimated that very low
birth weight (<1500 g) infants are still at high risk of developmental
disorders [4—7]. Neurobehavioural disorders, cerebral palsy and severe
neurosensory impairment occur in up to 5-15% of very preterm survivors.
Approximately 50-70% of very low birth weight preterm infants (< 1500 g)
have cognitive, behavioural and social skills disorders in the later stages of
their life, which disrupt their adaptation to school, adolescence and adulthood
[2, 8-10] Early diagnosis and treatment of brain damage can prevent poor
long-term outcomes. It is important to identify these disorders early and tailor
intervention programmes to optimise the long-term quality of life of extre-
mely preterm newborns. There are different technologies used to detect brain
damage, such as neurosonography (NSG) and magnetic resonance imaging
(MRI). However, these tests can help detect structural brain damage. Over
the last few decades, bioelectrical brain activity (BEBA) and its monitoring
with amplitude-integrated electroencephalography (aEEG) have gained
increasing importance in neonatology [11-13]. aEEG is an easily accessible
and minimally invasive technique. The aEEG patterns can be the first to
indicate any changes in the newborn’s brain or general health condition [14].
This helps specialists take timely and appropriate decisions. This method is
becoming increasingly relevant and is being used more often for very preterm
infants [12, 15-17]. New studies are being conducted all over the world to
investigate another application of aEEG: by recording aEEG in premature
newborns during the first hours, days and weeks of life, it is possible to
predict the level of developmental disorders in infancy [18-22]. However,
there is still a paucity of studies to support this claim. There have been only
three studies conducted in the last twenty years that have analysed the
prognostic value of bioelectrical brain activity in premature infants for pre-
dicting neurodevelopment at the age of one year [21, 23, 24].

To expand knowledge in this area, we conducted a study to assess the
value of aEEG in predicting the development of preterm neonates at 12
months corrected age (CA).
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2. AIM AND OBJECTIVES OF THE STUDY

2.1. Aim of the study

To determine the prognostic value of bioelectrical brain activity for
neurodevelopment of very preterm newborns (< 32 weeks of gestational age)
at 12 months CA using amplitude-integrated electroencephalography.

2.2. Objectives of the study

1. To determine the relationship between the results of amplitude-
integrated electroencephalograms of the preterm infants and mater-
nal factors as well as the demographic and clinical characteristics of
the infants.

2. To assess cognitive and motor development characteristics of the
preterm infants at 12 months CA and to determine their correlation
with maternal factors and the demographic and clinical characte-
ristics of the infants.

3. To determine the prognostic value of bioelectrical brain activity in
preterm infants for their cognitive and motor development characte-
ristics at 12 months CA using amplitude-integrated electroencepha-
lography.

4. To compare the value of clinical characteristics and bioelectrical
brain activity in preterm infants for their cognitive and motor deve-
lopment characteristics at 12 months CA.

2.3. Scientific novelty and clinical relevance of the study

In recent years, increasing attention has been paid to the bioelectrical
activity of the brain in preterm infants. The use of aEEG to monitor the
activity of the brain is easily accessible method in perinatology. aEEG helps
to identify, detect and reduce the risk of brain damage in premature newborns
as early as possible. A younger gestational age increases the risk of future
neurodevelopmental disorders. There is a paucity of studies involving the
smallest patients, especially those of <25 weeks of gestational age. This
group of patients is very sensitive, and the study samples are very limited.
Researchers aim to investigate the impact of clinical conditions on bioelectri-
cal brain activity and to determine the prognostic value of BEBA for long-
term outcomes. Our scientific study is significant because literature does not
provide any data on the brain development in preterm neonates at the bio-
electrical level, at <25 weeks of gestational age, and its impact on long-term
outcomes at one year of age. Predicting the possible neonatal neurodevelop-
ment allows for early and effective rehabilitation and physiotherapy for
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newborns, as well as for timely planning of monitoring and early habilitation
plans.

We have raised the hypothesis that aEEG recordings performed
during the neonatal period will help predict the neurodevelopment of
newborns at 12 months CA.

3. METHODOLOGY

3.1. Ethical considerations and conduct of the study

The prospective clinical study was conducted at the Neonatology Clinic
of the Hospital of Lithuanian University of Health Sciences Kauno klinikos.
The protocol was approved, and the permit No. BE-2-80 was issued by
Kaunas Regional Biomedical Research Ethics Committee on 3 October 2019.
The study was registered in the ENCPP database (EUPAS35709).

The study was conducted from 1 June 2020 to 30 July 2022. The study
included preterm infants who were born and treated at the Neonatology Clinic
of the Hospital of Lithuanian University of Health Sciences Kauno klinikos
during the study period. The parents of the subjects were informed about the
planned study involving their children both orally and in writing. The consent
to participate in the study was confirmed by the signatures of both parents on
the “Informed Consent Form”. The parents of the subjects could decide to
withdraw from the study at any time.

All preterm infants with a gestational age of <32 weeks who were born
and treated at the Neonatology Clinic of the Hospital of Lithuanian University
of Health Sciences Kauno klinikos and who met the inclusion criteria were
eligible to participate in the study.

Subject inclusion criteria were as follows:

1. Gestational age up to 31 weeks + 6 days.

2. Consent to participate in the study and the signed “Informed Consent
Form” obtained from both parents.

Subject exclusion criteria were as follows:

1. Multiple developmental defects.

2. Congenital chromosomal anomalies.

3. Inherited metabolic diseases.

4. Progressive posthaemorrhagic hydrocephalus.
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aEEG recordings were performed for all study subjects up to one month
of age. A total of five aEEG recordings were performed for each newborn:
on days 1-3 (1*' aBEG), days 6-8 (2" aEEG), days 13—15 (3™ aEEG), days
20-22 (4" aEEG) and days 27-29 (5" aEEG) after birth. Neurosonograms
were performed at 1, 2, 3 and 4 weeks of age. Neurodevelopment of the
infants was assessed at 12 months CA. The course of the study is outlined in
Fig. 3.1.1.

NSG1 NSG2 NSG3 NSG4 Assessment of

aEEGl aEEG2 aEEG3 aEEG4 aEEGS5

Birth

time

l l l l neurodevelopment
l >

Y Y Yy y Y
1-3 6-8 13-14 20-22 27-29 12
L | L |
Days after birth Corrected age
in months

Fig. 3.1.1. The flow diagram of the study

aEEG — amplitude-integrated electroencephalogram, NSG — neurosonography.

The following maternal and neonatal demographic and clinical data were
collected from medical records by filling in questionnaires:

Maternal age (years);

Smoking during pregnancy (yes/no);

Multiple pregnancy (yes/no);

Glucocorticoids before delivery (prescribed/not prescribed);
Premature rupture of membranes (yes/no);

Mode of delivery (natural way/Cesarean section surgery);
Gestational age (weeks);

Gender (male/female);

Birth weight (g);

Birth height (cm);

APGAR scores after 1 and 5 min.;

Respiratory distress syndrome + surfactant treatment (prescribed/not
prescribed);

Hypotrophy > 5 %o (yes/no);

Bronchopulmonary dysplasia (present/absent);

Necrotising enterocolitis (present/absent);

Retinopathy of prematurity (present/absent);

Early-onset sepsis (present/absent);
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e Late-onset sepsis (present/absent);

e Patent ductus arteriosus (present/absent);

e Intraventricular haemorrhage (grades according to Burstein’s [151]

classification);

e Periventricular leukomalacia (according to De Vries’s [115] classifi-

cation);

e Duration of hospitalisation (days).

Diagnoses were selected according to the list of systemic diseases in the
ICD-10-AM.

Gestational age (GA) — the time from the first day of the last menstrual
period to birth.

Corrected age (CA) — the age a newborn would be if they had been born
at 40 weeks of gestational age. CA is calculated by subtracting the number of
weeks born prematurely (before 40 weeks of gestation) from the chronolo-
gical age. The term “corrected age” is used until approximately 2.5 years of
age. Corrected age is used when assessing all parameters of the development
of a child (neurological condition, cognitive and motor development, growth,
nutrition).

Chronological age — the age of a child as measured from birth to a given
date.

Premature rupture of membranes (PROM) — rupture of foetal membra-
nes prior to 37 weeks of gestation [152].

Glucocorticoids (GK) are antenatally prescribed to women at risk of
premature delivery. Glucocorticoids accelerate the maturation of the foetal
lungs and other organs [153].

The APGAR scale — a test used to assess the clinical condition of a
newborn shortly after birth. This scale measures the heart rate, respiratory
effort, skin colour, muscle tone and reflex irritability at 1 minute and
5 minutes after birth.

Respiratory distress syndrome (RDS), also known as hyaline membrane
disease — the most common cause of respiratory failure in preterm infants due
to surfactant deficiency. Surfactant — a substance that lines the alveoli to
lower surface tension and is essential for lung expansion and gas exchange.
Therefore, premature newborns are treated with exogenous surfactant and
respiratory therapy [154].

116



Hypotrophy — impaired foetal growth and nutrition, when the birth
weight of a newborn is below the 10™ percentile on standard weight charts
[111]. In our study, hypotrophy was defined as when the birth weight was
below the 5" percentile. The newborns were weighed immediately after birth
on electronic scales (Marsden, Rotterdam, United Kingdom). The calibration
of the scales was carried out following the procedures established by the
hospital.

Bronchopulmonary dysplasia (BPD) — a chronic lung disorder diagnosed
in premature neonates born at < 32 weeks of gestational age with pronounced
parenchymal lung disease confirmed radiologically and a need for respiratory
therapy at >36 weeks corrected gestational age or upon discharge home
[132].

Necrotising enterocolitis (NEC) — a polyetiological syndrome affecting
premature infants, characterised by ischemia and necrosis of the intestine in
various locations [111].

Retinopathy of prematurity (ROP) — a pathological proliferation of im-
mature retinal blood vessels [111].

Neonatal sepsis — a bacterial bloodstream infection. Early-onset sepsis
occurs within 72 hours of birth, while late-onset sepsis occurs after 72 hours
of birth [111].

Patent ductus arteriosus (PDA) — a condition characterised by blood
flowing from the aorta to the pulmonary artery through a ductus that remains
open (persistent) after birth, creating a left-to-right shunt. In premature
newborns, the ductus remains patent after birth, becomes hemodynamically
significant and disrupts the circulation in other internal organ systems (such
as the brain, lungs, kidneys, gastrointestinal tract, etc.) [111]. Hemodynamic
significance was confirmed through cardiac echocardiography, performed by
a paediatric cardiologist. The examination was conducted using the LOGIQ
S8 ultrasound machine (GE Ultrasound Korea, 2013).

Intraventricular haemorrhage (IVH) — bleeding into the lateral ventric-
les, which is common in premature newborns due to a number of factors:
fluctuating or increased blood flow, hypercarbia, anaemia, hypoglycaemia,
increased venous pressure, platelet function and blood clotting disorders
[111].

Periventricular leukomalacia (PVL) is common in premature newborns.
Systemic hypotension and other factors, such as hypocapnia and infection,
result in the occurance of ischaemic damage to the periventricular areas [115].
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3.2. Characteristics of the mothers and infants involved in the study

During the study period, a total of 230 infants with a gestational age of
< 32 weeks were born and treated at the Neonatology Clinic of the Hospital
of Lithuanian University of Health Sciences Kauno klinikos. Of these, 140
newborns met the inclusion criteria and were included in the study. There
were two main reasons for subject exclusion: the unavailability of the aEEG
device and the absence of a written consent from both parents. A total of 10
neonates died before one month of age and 7 infants were excluded from the
study due to parental refusal to continue the study (n = 1), congenital ano-
malies (n = 1), technical problems with the device (n = 3), isolation due to
COVID-19 (n = 1) and neuroinfection (n = 1). In total, there were five eEEG
recordings performed in 123 neonates. However, neurodevelopment was
assessed in 108 infants, as out of 123 newborns, 4 subjects died, 4 did not
attend due to morbidity, 4 refused to continue the study, 2 were diagnosed
with posthaemorrhagic hydrocephalus and 1 was diagnosed with hypothy-
roidism.

Posthaemorrhagic hydrocephalus develops when, due to intraventricular
haemorrhage, the cerebrospinal fluid pathways become occluded by blood
clots. Posthaemorrhagic hydrocephalus is most common in cases of Grade III
IVH and unilateral haemorrhagic infarction.

The flow diagram outlining the inclusion of the subjects in the study and
their subsequent monitoring is presented in Fig. 3.2.1.
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Assessed for eligibility (n = 230)

A\

Excluded before aEEG (n = 90):

* No parental consent (n =22)

* Not monitored with aEEG (no device
available, no researcher) (n = 44)

* Died before consent was obtained (n = 12)

» Congenital anomalies (n = 12)

Included in the study (n = 140)

Did not complete the study due to death

till one month of age (n = 10) l

Dropped out of the study (n=7):
 Parental refusal (n=1)

* Congenital anomalies (n = 1)

* Technical problems with the device
(n=3)

* Isolation due to COVID-19 (n=1)

* Neuroinfection (n=1)

\ A

aEEG data collection phase (n = 123)

Did not complete the study due to death

from one month to 12 months of CA (n =4) l

Dropped out of the study (n = 11):
« Parental refusal (n = 4)
* Did not attend the assessment due
to illness (n = 4)
 Posthemorrhagic hydrocephalus (n = 2)
* Congenital metabolic disease (n=1)

\4

Assessment of neurodevelopment at 12 months of CA: mental (n = 108), motor (n = 107)

Fig. 3.2.1. The flow diagram of subject inclusion in the study and
subsequent monitoring

n — number of subjects, aEEG —

amplitude-integrated

electroencephalogram, CA — corrected age.

The median age of the neonates’ mothers was 31 (28; 34) years, and 14
(13%) women smoked during pregnancy (Table 3.2.1).

Table 3.2.1. Maternal characteristics

Variable

n (%) Median (IQR)

Maternal age

31 (28; 34)

Smoking during pregnancy

14 (13)

n — number of subjects, IQR — interquartile range.

119




The study cohort consisted of 57 (52.8%) male infants and 51 (47.2%)
female infants. The mean gestational age was 28.1 (2.21) weeks, and the
mean birth weight was 1203.78 (363.47) g. Newborns from multiple pregnan-
cies accounted for 41.7% of all study subjects. The main demographic and
clinical characteristics of the study subjects are presented in Table 3.2.2.

Table 3.2.2. The main demographic and clinical characteristics of the
newborns in the study

Variable n (%) Median (IQR) Mean (SD)
Gestational age, weeks 28.0(27.0-30.0) 28.1 (2.21)
23 2(1.9)
24 7 (6.5)
25 5(4.6)
26 11(10.2)
27 20 (18.5)
28 10 (9.3)
29 17 (15.7)
30 18 (16.7)
31 18 (16.7)
Birth weight, g 1203.78 (363.47)
Birth height, cm 37.44 (3.99)
Male 57 (52.8)
Apgar score, 1 min 7.0 (6.0-8.0)
Apgar score, 5 min 8.0 (7.0-9.0)
Premature rupture of membranes 45 (41.7)
Glucocorticoids before delivery 84 (77.8)
Cesarean section surgery 51 (47.2)
Twins 45 (41.7)

n —number of subjects, IQR — interquartile range, SD — standard deviation.

3.3. Neonatal morbidity during the hospitalisation period

All newborns were treated in the Neonatal Intensive Care Unit. The most
common medical condition was respiratory distress syndrome (RDS). A total
of 56 (51.9%) newborns with RDS required surfactant treatment. The median
duration of hospitalisation was 56 (35; 71.5) days. The main morbidities of
the subjects during the hospitalisation period are listed in Table 3.3.1.
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Table 3.3.1. The main morbidities of the subjects during the hospitalisation
period

Variable n (%) Median (IQR)
RDS — surfactant treatment 56 (51.9)
Hypotrophy <5 %o 2(1.9)
NEC (Stage I) 24 (22.2)
ROP 5(4.6)
Early-onset sepsis 0 (0)
Late-onset sepsis 21 (19.4)
PDA 38(35.2)
BPD 23 (21.3)
Duration of hospitalisation (days) 56 (35-71.5)

n — number of subjects, RDS — respiratory distress syndrome, NEC — necrotising enteroco-
litis, ROP — retinopathy of prematurity, PDA — patent ductus arteriosus, BPD — bronchopul-
monary dysplasia, IQR — interquartile range.

3.4. Cranial ultrasound

The cranial ultrasound scans were performed and assessed by an expe-
rienced specialist, a certified sonographer. The examination was conducted
using the LOGIQ S8 ultrasound machine (GE Ultrasound Korea, 2013).

The ultrasound examination assessed haemorrhage in the lateral ventric-
les (intraventricular haemorrhage) and periventricular leukomalacia.

Neurosonographic findings indicative of intraventricular haemorrhage
include an increased echogenicity of the choroid plexus and its uneven con-
tour, and the presence of cysts. Neurosonographic findings indicative of intra-
parenchymal haemorrhage include an increased echogenicity of focal areas
with irregular contours in the parenchyma.
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Intraventricular haemorrhage (IVH) was classified according to the
classification proposed by Burstein et al. [151]:
Grade I IVH —haemorrhage confined to the Germinal matrix (Fig. 3.4.1).

e A g pen

Fig. 3.4.1. Grade [ IVH [155]

On the right side, in the caudothalamic area, haemorrhage is observed (indicated by the
arrow), which does not extend into the lateral ventricles. A — in the coronal plane, B — in the
sagittal plane.

Grade Il IVH — haemorrhage extending into the lateral ventricle and
filling < 50% of the ventricle, without acute ventricular dilation (Fig. 3.4.2).

Fig. 3.4.2. Grade Il IVH [155]

A —in the coronal plane, on the right, there is a small haemorrhage in the caudothalamic area
(marked with the small arrow), B — in the sagittal plane, on the right, the same haemorrhage
is observed in the caudothalamic area (marked with the small arrow), along with Grade II
intraventricular haemorrhage in the occipital horn area (marked with the large arrow).
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Grade 11l IVH — haemorrhage extending into the lateral ventricle and
filling > 50% of the ventricle, with acute ventricular dilation (Fig. 3.4.3).

Fig. 3.4.3. Grade IIl IVH [155]

A — in the coronal plane, in the left lateral ventricle, Grade III intraventricular haemorrhage
with ventricular dilation (marked with the large arrow) is observed, along with a small
haemorrhage extending from the left ventricle (marked with the small arrow) in the right
lateral ventricle, B — in the sagittal plane, Grade III intraventricular haemorrhage filling
> 50% of the ventricle with acute ventricular dilation is observed.

Unilateral haemorrhagic infarction — a Germinal matrix haemorrhage
and an intraventricular haemorrhage with a larger or smaller haemorrhage in
the parenchyma (Fig. 3.4.4).

Fig. 3.4.4. Grade III IVH with unilateral haemorrhagic infarction [155]

A —in the coronal plane, on the left, there is Grade III intraventricular haemorrhage (marked
with the small arrow) extending into the parenchyma (marked with the large arrow), along
with Grade II intraventricular haemorrhage on the right (marked with the small arrow), B —
in the sagittal plane, a parenchymal haemorrhagic infarction is observed in the left lateral
ventricle (marked with the large arrows).
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Periventricular leukomalacia (PVL). In the periventricular areas, due
to insufficient anastomoses between the long and short penetrating arteries,
there are avascular areas. The developing brain is sensitive to the effects of
free radicals. Systemic hypotension, along with contributing factors such as
hypocapnia and infection, leads to ischaemic damage to avascular areas. The
main components of such damage are focal necrosis and diffuse gliosis
involving astrocytes and microglia. Periventricular leukomalacia can be
diffuse and cystic [115, 156].

Diffuse PVL — increased parenchymal echogenicity in the periventricular
areas (Fig. 3.4.5).

Fig. 3.4.5. Diffuse periventricular leukomalacia [155]

A — in the coronal plane and B — in the sagittal plane, areas of increased echogenicity
are observed in the parenchyma (indicated by the arrows).

Cystic PVL — increased parenchymal echogenicity in the periventricular
areas persisting for more than seven days of life may lead to the formation of
leukomalacic cysts (Fig. 3.4.6).
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Fig. 3.4.6. Cystic periventricular leukomalacia [156]

A and B —ssingle cysts, C and D — multiple cysts in the parenchyma.

In our study, 42 (38.9%) newborns were diagnosed with different grades
of IVH. Grade I IVH was the most prevalent, diagnosed in 33 (30.6%) of the
subjects. PVL was found in 49 (45.4%) infants. The prevailing type of PVL
was diffuse PVL. Brain abnormalities found during the cranial ultrasound
examination are presented in Table 3.4.1.

Table 3.4.1. Ultrasound brain abnormalities in the newborns in the study
during hospitalisation

Variable n (%)
IVH:
Grade 1 7 (6.5)
Grade 11 33 (30.6)
Grade III 4(3.7)
Unilateral haemorrhagic infarction 4(4.7)
IVH absent 66 (61.1)
PVL:
diffuse 46 (42.6)
cystic 3(2.8)

n —number of subjects, [IVH — intraventricular haemorrhage, PVL — periventricular leukoma-
lacia.
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3.5. Recording and analysis of amplitude-integrated
electroencephalograms

3.5.1. Methodology for recording amplitude-integrated
electroencephalograms

aEEG recordings were performed using the Olympic Brainz Monitor
(CE0086, BrainZ Instruments, Natus Medical Incorporated, Oakville, Onta-
rio, Canada, 2013). Four reusable cup electrodes were used. Two electrodes
were placed on the head on either side of the central (C) and two on the
parietal (P) regions (C3, P3, C4 and P4) (Fig. 3.5.1.1). One disposable hydro-
gel electrode was used for grounding and was placed on the right shoulder.

Nose

Occiput

Fig. 3.5.1.1. Electrode placement points on the hairy part of the head.
Adapted from GelzZiniené [157]
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The recording of one aEEG took at least six hours. The pattern was
considered to be of high quality if the impedance was < 10 kOhm and there
were no changes caused by artefacts (such as nursing, neonatal movements
or artefacts from surrounding equipment) that could distort the data. During
the aEEG recordings, the neonates were not sedated with medications and
were not in the acute phase of NEC or sepsis. The data were analysed and
evaluated by the PhD candidate, who completed an internship at the Univer-
sity Hospital of Innsbruck, Austria, participated in practical training sessions
at international congresses, and has relevant experience (certificate numbers:
6383-9531-3706 and 2179-2204-3706).

3.5.2. Methodology for analysing amplitude-integrated
electroencephalograms

The aEEG analysis was based on the scoring system proposed by Burdja-
lov et al. [75] This scoring system helps to differentiate how the bioelectrical
activity in premature newborns changes with increasing gestational age and
postnatal age.

Four dimensions of the aEEG pattern were assessed: continuity, sleep-
wake cycles, amplitude of lower border, and a dimension consisting of two
parameters — bandwidth span and amplitude of lower border.

DIMENSION I: continuity. This dimension was scored 0; 1 or 2.

A score of 0 was given if discontinuous activity was observed in the
entire aEEG pattern, meaning that the lower margin of the pattern was always
<5 uV, with no sleep-wake cycles (Fig. 3.5.2.1).
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Fig. 3.5.2.1. The first dimension of the akEEG scored ()
The red line indicates the 5 pV margin.
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A score of 1 was given if a somewhat continuous pattern activity was
observed (lower margin > 5 pV), but discontinuous pattern activity predomi-
nated (lower margin <5 puV) (Fig. 3.5.2.2).
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The red line indicates the 5 pV margin, and the green line marks
the lower margin of the pattern.

A score of 2 was given if continuous activity was predominant in the
entire aEEG pattern, with sleep-wake cycles always observed in this pattern.
The lower margin of the pattern was assessed at the narrowest part of the
pattern and should be > 5 puV.
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Fig. 3.5.2.3. The first dimension of the aEEG scored 2

The red line indicates the 5 pV margin, and the green line marks
the lower margin of the pattern
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DIMENSION II: sleep-wake cycles. This dimension was scored 0; 1;
2;3;40r5.

A score of 0 was given if there were no waves in the lower margin of the
aEEG pattern (Fig. 3.5.2.4).
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Fig. 3.5.2.4. The second dimension of the akEEG scored ()

The lower margin of the pattern is marked with a green line.

A score of 1 was given if first waves were observed to appear in the
lower margin of the aEEG pattern (Fig. 3.5.2.5).
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Fig. 3.5.2.5. The second dimension of the akEEG scored 1

The lower margin of the pattern is marked with a green line.
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A score of 2 was given if not definite, somewhat sleep-wake cycling was
observed in the aEEG pattern, but SWCs were difficult to differentiate
(Fig. 3.5.2.6).
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Fig. 3.5.2.6. The second dimension of the abEEG scored 2

In Figures A, B and C, not definite, somewhat sleep-wake cycling
in the aEEG patterns are highlighted in green.
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A score of 3 was given if definite cycling, but interrupted, was identified,
with no fully developed SWCs (Fig. 3.5.2.7).
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Fig. 3.5.2.7. The second dimension of the abEEG scored 3
In Figures A and B, sleep-wake cycles in the aEEG patterns are highlighted in green.
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A score of 4 was given if the aEEG pattern showed definite cycling,
noninterrupted, with developed SWCs (Fig. 3.5.2.8).
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Fig. 3.5.2.8. The second dimension of the akEEG scored 4
In Figures A and B, sleep-wake cycles in the aEEG patterns are highlighted in green.
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A score of 5 was given if the aEEG pattern was predominated by regular
and mature cycling (Fig. 3.5.2.9).
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Fig. 3.5.2.9. The second dimension of the aEE G scored 5
In Figures A and B, sleep-wake cycles in the aEEG patterns are highlighted in green.

DIMENSION III: amplitude of the lower border. This dimension was

scored 0; 1 or 2.
A score of 0 was given if the predominant amplitude of the lower border

was severely depressed (< 3 pV) (Fig. 3.5.2.10).

7/ SROZO 4:00 AM Wednesday _ 5:00 AM 7/15/2020
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aEEG (V)

Fig. 3.5.2.10. The third dimension of the aEEG scored 0

The red line indicates the 3 uV margin.
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A score of 1 was given if the predominant amplitude of the lower border
was somewhat depressed, ranging between 3 and 5 pV (Fig. 3.5.2.11).
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Fig. 3.5.2.11. The third dimension of the aEEG scored 1
The red line indicates the 3 pV margin, and the yellow line marks the 5 pV margin.

A score of 2 was given if the amplitude of the lower border was elevated
(> 5 nV); the amplitude of the lower border of the narrowest part of the
pattern was assessed (Fig. 3.5.2.12).

7/3/2020 _ 2:00 AM Friday _ 3:00 AM 7/3/2020 _ 4:00 AM

aEEG (pV)

Fig. 3.5.2.12. The third dimension of the aEEG scored 2

The red line indicates the 5 pV margin, and the green line marks
the lower margin of the pattern.

DIMENSION IV: consists of two parameters — bandwidth span and
amplitude of lower border.

The bandwidth span was analysed in the narrowest part of the aEEG
pattern, assessing the upper margin of the pattern. The amplitude of the lower
border was assessed in the lower margin of the aEEG pattern.

This dimension was scored 0; 1; 2; 3; or 4.
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A score of 0 was given if the aEEG pattern was characterised by very
depressed bandwidth span and amplitude of the lower border, with a low span
(£ 15 V) and low voltage (5 uV) (Fig. 3.5.2.13).

7{15{2020 4:00 AM Wednesday - 500 AM 7/15/2020 _ 6:00 AM
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Fig. 3.5. 2 13. T he fourth dimension of the aEEG scored 0

The red line indicates the 15 uV margin, the yellow line marks the 5 uV margin, the green
line marks the lower margin of the pattern, and the violet line marks the upper margin of the
pattern.

A score of 1 was given if the aEEG pattern was characterised by very
immature bandwidth span and amplitude of the lower border, with a high
(> 20 uV) or moderate (15-20 uV) span and low voltage (5 uV) (Fig. 3.5.2.14).

8/4/2020 _ 4:00 aM Tuesday _ 5:00 aM 8/4/2020 _ 6:00 &AM

aEEG (uV)

Fig. 3.5.2.14. The fourth dimension of the aEEG scored 1

The red line indicates the 15 pV margin, the orange dotted line marks the 20 uV margin, the
yellow line marks the 5 uV margin, the green line marks the lower margin of the pattern, and
the violet line marks the upper margin of the pattern.
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A score of 2 was given if the aEEG pattern was characterised by
immature bandwidth span and amplitude of the lower border, with a high span
(> 20 uV) and high voltage (> 5 uV) (Fig. 3.5.2.15).

6/22/2022 _ 2:00 AM Wednesday _ 3:00 M

aEEG (uV)
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Fig. 3.5.2.15. The fourth dimension of the aEEG scored 2
The red line indicates the 20 uV margin, the yellow line marks the 5 uV margin, the green

line marks the lower margin of the pattern, and the violet line marks the upper margin of the
pattern.

A score of 3 was given if the aEEG pattern was characterised by ma-
turing bandwidth span and amplitude of the lower border, with a moderate
span (15-20 pnV) and high voltage (> 5 uV) (Fig. 3.5.2.16).
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Fig. 3.5.2.16. The fourth dimension of the aEEG scored 3

The red line indicates the 15 pV margin, the orange dotted line marks the 20 uV margin, the
yellow line marks the 5 uV margin, the green line marks the lower margin of the pattern, and
the violet line marks the upper margin of the pattern.

A score of 4 was given if the aEEG pattern was characterised by mature
bandwidth span and amplitude of the lower border, with low span (< 15 pV)
and high voltage (> 5 uV) (Fig. 3.5.2.17).
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Fig. 3.5.2.17. The fourth dimension of the aEEG scored 4.
Adapted from Hellstrom-Westas [60]
The red line indicates the 15 uV margin, the yellow line marks the 5 pV margin, the green

line marks the lower margin of the pattern, and the violet line marks the upper margin of the
pattern.

After evaluating all four aEEG dimensions, the scores were summed to
obtain a total score. The maximum possible total score was 13. The higher
score is indicative of better and more mature bioelectrical activity of the

brain.

The summary of the aEEG scoring system proposed by Burdjalov et al.
is presented in Table 3.5.2.18.

Table 3.5.2.18. aEEG scoring system proposed by Burdjalov et al. [75]

Score | Continuit Cvelin Amplitude of Bandwidth span and
y yeling lower border | amplitude of lower border
0 |Discontinuous |None Severely Very depressed: low span
depressed (£ 15 uV) and low voltage
(<3uvV) (5 1v)
1 Somewhat Waves first Somewhat Very immature: high (> 20 pV)
continuous appear depressed or moderate (15-20 pV), span
(3-5uv) and low voltage (5 pV)

2 |Continuous  |Not definite, Elevated Immature: high span (> 20 puV)
somewhat >5uv) and high voltage (> 5 uV)
cycling

3 Definite cycling, Maturing: moderate span
but interrupted (15-20 pV) and high voltage

>5uv)

4 Definite cycling, Mature: low span (< 15 uV) and
noninterrupted high voltage (> 5 pV)

5 Regular and
mature cycling
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3.6. Assessment of neurodevelopment

The assessment of neurodevelopment was carried out at 12 months CA
using Bayley Scales of Infant Development Second Edition, BSID-II) [142].
Neurodevelopment was assessed using the scales for the assessment of
cognitive and motor development. After scoring the subject characteristics
according to the subject’s age, the scores were converted into an index. The
final assessment of the development of the infants was based on the Mental
Development Index (MDI) and Psychomotor Development Index (PDI). The
development was considered normal if the score was within one standard
deviation of the mean (mean = 100, SD = 15), i.e. normal development was
diagnosed if the score was > 85. Mild developmental delay was diagnosed
with scores between 1 and 2 SD below the mean (> 70 and < 85), moderate
developmental delay, with scores between 2 and 3 SD below the mean (> 55
and < 70) and severe developmental delay, with scores more than 3 SD below
the mean (< 55). If the infant’s score was below the minimum score of 50,
they were assigned a score of 49.

The assessment was carried out by certified specialists. The cognitive
development was assessed by a child psychologist, and the motor develop-
ment was assessed by a physiotherapist.

3.7. Statistical analysis of the data

Statistical analysis was performed using Microsoft Excel Version 16.54
and IBM SPSS Statistics for Windows (Version 29.0. IBM Corp., Armonk,
NY, USA). The results were considered statistically significant at p < 0.05.

In the descriptive analysis, the mean and standard deviation were used
for variables with a normal distribution, while for variables without a normal
distribution, the median and interquartile range were applied. Categorical
variables were presented as absolute numbers (n) and percentages (%). The
distribution of the variables according to a normal distribution was assessed
in terms of asymmetry and skewness coefficients.

In bivariate analysis, parametric methods were used to compare normally
distributed variables, while non-parametric methods were applied to compare
variables with a non-normal distribution. For the comparison of normally
distributed variables between groups, the Student’s t-test was used, while for
non-normally distributed variables, the Mann-Whitney U test was applied.
Categorical variables were assessed with the chi-square (y?) test; however, if
the conditions for the chi-square test were not met, Fisher’s exact test was
used. For the correlation analysis, Pearson’s correlation coefficient (r) was
applied to normally distributed variables, while Spearman’s correlation
coefficient (rho) was used when at least one of the variables did not follow a
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normal distribution. The rho coefficient was also calculated to assess the
relationship between ordinal variables.

To predict neurodevelopment, logistic regression was used, with the odds
ratio (OR) considered in the calculation. 95% confidence intervals (CI) were
calculated to evaluate the distribution of individual odds ratios. The logistic
regression analysis was initially performed as a univariate analysis, and for
the last objective of the study, as a multivariate analysis, with the inclusion
of the standard risk factors and those that were associated with outcomes at
the p < 0.20 significance level in the univariate analysis.

3.8. The PhD candidate’s contribution to the study

The author of the dissertation analysed the latest literature related to the
dissertation
topic. She was responsible for obtaining the bioethics approval to conduct
biomedical research. She was involved in the patient recruitment part of the
study. She collected and analysed clinical data and communicated with the
parents of the subjects. The PhD candidate managed the process of recording
the amplitude-integrated electroencephalograms, analysed the aEEG patterns
and assessed them. She published the most important findings of her study in
two articles in peer-reviewed scientific journals, presented the findings of her
study at scientific events in Lithuania and abroad and prepared her doctoral
dissertation.

4. FINDINGS

4.1. aEEG results in preterm neonates and their relationship
with maternal factors and neonatal demographic and clinical
characteristics

4.1.1. The distribution of the bioelectrical brain activity results
obtained in premature newborns among the subjects at different
time points after birth

The total BEBA scores varied among the subjects, but the scores in-
creased with the age of the newborns. Immediately after birth, most newborns
were scored as follows: 21.3% of the subjects were scored 1, 16.7% were
scored 2 and 22.2% were scored 5, with a median score of 3.5 (1.25-5.0). At
one week of age, 14.8% of the subjects received a score of 2, 17.6% received
a score of 5 and 23.1% received a score of 9. The median score was 5.0 (2.25—
8.75). At two weeks of age, 16.7% of the subjects were given a score of 5,
35.2% received a score of 9 and 18.5% were rated at a score of 10. The
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median score was 9.0 (5.0-9.0). At three weeks of age, 13% of the subjects
were rated with a score of 5, 30.6% with a score of 9 and 29.6% with a score
of 10. The median score was 9.0 (7.0-10.0). When assessed at four weeks of
age, 25% of the participants received a score of 9, 31.5% were given a score
of 10 and 21.3% were scored 11. The median score was 10.0 (9.0-10.0). The
descriptive statistics for the overall aEEG assessment are presented in Table
4.1.1.1.

Table 4.1.1.1. Descriptive statistics for the overall aEEG assessment in the
study subjects

Evaluation | aEEG Distribution of aEEG scores among the subjects (%)
criteria | scores | Days 1-3 | Days 6-8 | Days 13-15 | Days 20-22 | Days 27-29

Total BEBA 0 3.7 1.9 0.9 0.0 0.0

scores 1 21.3 8.3 0.9 1.9 0.0
2 16.7 14.8 5.6 0.9 0.9
3 8.3 9.3 7.4 3.7 0.9
4 5.6 5.6 4.6 2.8 0.0
5 22.2 17.6 16.7 13.0 3.7
6 1.9 0.0 0.9 0.0 0.9
7 7.4 6.5 6.5 5.6 4.6
8 2.8 11.1 1.9 5.6 9.3
9 10.2 23.1 35.2 30.6 25.0
10 0.0 1.9 18.5 29.6 31.5
11 0.0 0.0 0.9 5.6 21.3
12 0.0 0.0 0.0 0.9 1.9
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Table 4.1.1.1. Continued

Evaluation | aEEG Distribution of aEEG scores among the subjects (%)
criteria | scores | Days 1-3 | Days 6-8 | Days 13-15 | Days 20-22 | Days 27-29
Median 3.5 5.0 9.0 9.0 10.0
Interquartile range 1.25-5.0 | 2.25-8.75 5.0-9.0 7.0-10.0 9.0-10.0
Asymmetry 0.50 —0.65 —0.68 -1.17 -1.70
Excess —0.86 —1.45 —0.87 0.47 3.96
1 10.0
10
g 9
2 3
<
s 7
S 6
EE
2 4
=
3
2 1-3 days 6-8 days 13-15days 2022 days  27-29 days
Registration of aEEG after birth
aEEG — amplitude-integrated electroencephalography,
BEBA - bioelectrical brain activity.

The analysis of the first criterion of the aEEG pattern — continuity —
revealed that immediately after birth, 50.9% of the subjects were scored 0,
36.1% received a score of 1 and 13% were scored 2. With increasing postnatal
age of the infants, the scoring changed. The percentage of the subjects who
were scored 0 and 1 decreased from 30% to 1.9% and from 29.6% to 10.2%,
respectively, while the percentage of those who received a score of 2
increased from 32.4% to 88%. The descriptive statistics of the assessment of
the individual dimensions of the amplitude-integrated electroencephalograms
are presented in Table 4.1.1.2.

When assessing the second criterion of the aEEG pattern — cyclicity — it
was found that immediately after birth, only 4.6% of the subjects were scored
0, nearly half (49.1%) of them received a score of 1, 34.3% were scored 2
and 12% received a score of 3. The distribution of scores changed with
increasing postnatal age. The percentage of the subjects who were scored 0
and 1 decreased from 4.6% to 0.9% and from 30.6% to 0.9%, respectively,
while the proportion of subjects who were scored 3 remained similar. No
newborns were given a score of 4 immediately after birth, while 1.9% were
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given this score at one week of age, and 53.7%, at four weeks of age. It was
only at four weeks of age that 0.9% of the subjects received a score of 5. The
descriptive statistics of the assessment of the individual dimensions of the
amplitude-integrated electroencephalograms are presented in Table 4.1.1.2.

When evaluating the third criterion of the pattern — the amplitude of the
lower border — immediately after birth, 41.7% of the subjects were assigned
a score of 0, 38% received a score of 1 and 20.4% were given a score of 2.
With increasing postnatal age, the distribution of scores among the subjects
changed. The number of the subjects with a score of 0 decreased and was
absent at four weeks of age. The number of the infants who were given a
score of 1 also decreased from 31.5% to 6.5%, while the percentage of those
who received a score of 2 increased from 42.6% to 93.5%. The descriptive
statistics of the assessment of the individual dimensions of the amplitude-
integrated electroencephalograms are presented in Table 4.1.1.2.

The assessment of the fourth criterion of the aEEG pattern — the band-
width span and the amplitude of the lower border — showed that immediately
after birth, 25% of the subjects were given a score of 0, 54.6% received a
score of 1 and 20.4% were scored 2. The distribution of scores changed with
increasing postnatal age. The number of the subjects with a score of 0
decreased and was absent from three weeks of age. The percentage of the
newborns who were scored 1 also decreased from 50.9% to 6.5%. The num-
ber of the subjects who were evaluated at a score of 2 increased from 41.7%
to 70.4%. From three weeks of age, 0.9% of the subjects were given a score
of 3, and the number of the subjects increased with age to 22.2%. At four
weeks of age, the percentage of the subjects with a score of 4 was 0.9%. The
descriptive statistics of the assessment of the individual dimensions of the
amplitude-integrated electroencephalograms are presented in Table 4.1.1.2.
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Table 4.1.1.2. Descriptive statistics of the assessment of individual dimen-
sions of amplitude-integrated electroencephalograms in newborns involved
in the study

Dimensions aEEG Distribution of aEEG scores among the subjects (%)
scores | Days 1-3 | Days 6-8 |Days 13—15|Days 20-22 | Days 27-29
Continuity 0 50.9 38.0 15.7 7.4 1.9
1 36.1 29.6 28.7 21.3 10.2
2 13.0 324 55.6 71.3 88.0
Cyclicity 0 4.6 4.6 1.9 1.9 0.9
1 49.1 30.6 16.7 6.5 0.9
2 343 352 25.0 24.1 16.7
3 12.0 27.8 37.0 31.5 26.9
4 0.0 1.9 19.4 352 53.7
5 0.0 0.0 0.0 0.9 0.9
ALB 0 41.7 259 5.6 2.8 0.0
1 38.0 31.5 31.5 19.4 6.5
2 20.4 42.6 63.0 77.8 93.5
BWS and 0 25.0 7.4 2.8 0.0 0.0
ALB 1 54.6 50.9 343 222 6.5
2 20.4 41.7 62.0 71.3 70.4
3 0.0 0.0 0.9 6.5 22.2

aEEG — amplitude-integrated electroencephalography, ALB — amplitude of lower border,
BWS — bandwidth span.

Findings. The study revealed that the overall bioelectrical activity score
in newborns increased with postnatal age, reaching a score of 11 at four
weeks of age. The evaluation of the individual aEEG dimensions revealed
that immediately after birth, the aEEG pattern in the newborns was characte-
rised by discontinuous activity, with almost no sleep-wake cycles or not
definite, somewhat sleep-wake cycling, a somewhat depressed amplitude of
the lower boarder, and the bandwidth span and the amplitude of the lower
border marked by high span and low voltage. With increasing postnatal age,
the bioelectrical brain activity in the infants matured, and at four weeks of
age, the aEEG pattern showed continuous activity, definite, noninterupted
cycling, the elevated amplitude of the lower border and the bandwidth span
and the amplitude of the lower border characterised by low span and high
voltage.
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4.1.2. Relationship between the bioelectrical brain activity in
preterm infants and maternal factors

Maternal smoking during pregnancy had no effect on the bioelectrical
brain activity in the subjects. Mean ranks of aEEG scores did not differ among
these newborns. The results are presented in Table 4.1.2.1.

Table 4.1.2.1. The distribution of mean ranks of abEEG scores of the newborns
in the study according to maternal demographic characteristics

Mean ranks
Variable
Days 1-3 Days 6-8 | Days 13—15 | Days 20-22 | Days 27-29
Smoking Yes 52.61 55.79 57.96 63.29 55.07
during No 54.63 54.31 53.98 53.19 54.41
pregnancy 0.908 0.868 0.648 0.247 0.940

No correlation was found between BEBA and maternal age (p > 0.05).
The values of the correlation between maternal age and the aEEG scores are
reported in Table 4.1.2.2.

Table 4.1.2.2. The correlation between maternal age and aEEG scores of the
infants in the study

Variable | Statistics | Days 1-3 | Days 6-8 |Days 13—15|Days 20-22 | Days 27-29
Maternal |rho —0.10 —0.09 —0.13 —0.18 -0.19
age p 0.316 0.344 0.183 0.069 0.056

rho — Spearman’s correlation coefficient.

Findings. Maternal smoking during pregnancy had no effect on the
bioelectrical brain activity in the neonates. Increasing maternal age was
found to be inversely proportional to lower BEBA scores.

4.1.3. The relationship between the bioelectrical brain activity in
the newborns and their demographic and clinical characteristics

The mean ranks of the scores of all five aEEGs were statistically signi-
ficantly higher in the subjects born from multiple pregnancies (p < 0.05). The
prescription of glucocorticoids before delivery, the mode of delivery and
gender had no effect on the aEEG results (p < 0.05). The distribution of the
mean ranks of the aEEG scores according to the neonatal demographic and
clinical characteristics is presented in Table 4.1.3.1.
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Table 4.1.3.1. The distribution of the mean ranks of the akEEG scores of the
newborns in the study according to the neonatal demographic and clinical
characteristics

Mean ranks
Variable Days Days Days Days Days
1-3 6-8 13-15 | 20-22 | 27-29
Mode of delivery|Natural way 53.87 53.79 52.76 51.10 51.39
scu‘““rf;f;“ section | 5551 | 5529 | 5644 | 5830 | 57.97
P 0.822 | 0.801 | 0531 | 0219 | 0262
Twins Yes 63.71 | 63.08 | 62.16 | 63.72 | 63.83
No 4792 | 4837 | 49.03 | 4791 | 47.83
p 0.009 | 0.015 | 0.027 | 0.008 | 0.007
Glucocorticoids |Yes 54.29 54.39 53.88 53.56 55.07
before delivery N 5525 | 5490 | 57.79 | 57.79 | 52.50
P 0.893 | 0943 | 0548 | 0.548 | 0.715
Gender Male 5532 | 57.50 | 57.47 | 5227 | 59.06
Female 5359 | 51.15 | 5118 | 51.40 | 49.40
P 0.772 | 0287 | 0283 | 0317 | 0.099

A strong correlation was found between higher aEEG scores and
increasing gestational age (p < 0.001) as well as birth weight (p < 0.001).
A moderate correlation was found between higher aEEG scores and higher
APGAR scores at 1 minute (p < 0.001), while a weak but also statistically
significant correlation was observed between higher aEEG scores and higher
APGAR scores at 5 minutes (p < 0.001). The values of the correlation
between the clinical characteristics of the subjects and the aEEG scores are
presented in Table 4.1.3.2.
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Table 4.1.3.2. The correlation between the clinical characteristics of the
subjects and the aEEG scores

Variable Statistics ]i:gs lzi? Bﬁss 2]?:3; 223;
Gestational age |rho 0.83 0.86 0.86 0.85 0.86
p <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Birth weight  |rho 0.73 0.76 0.76 0.74 0.73
p <0.001 | <0.001 | <0.001 | <0.001 | <0.001
APGAR score  |tho 0.56 0.56 0.53 0.47 0.47
after 1 min P <0.001 | <0.001 | <0.001 | <0.001 | <0.001
APGAR score  |tho 0.42 0.38 0.37 0.36 0.35
after 5 min p <0.001 | <0.001 | <0.001 | <0.001 | <0.001

rho — Spearman’s correlation coefficient.

Findings. Bioelectrical brain activity was found to improve with
increasing gestational age and birth weight. aEEG scores were higher in the
newborns born from multiple pregnancies. Newborns with lower APGAR
scores after birth had worse aEEG results. Mode of delivery and gender had
no impact on BEBA in the newborns.

4.1.4. The relationship between the bioelectrical brain activity
in the newborns and their morbidities as well as the duration
of hospitalisation

The mean ranks of the scores of all five aEEGs were statistically signi-
ficantly lower in the subjects diagnosed with respiratory distress syndrome
(p<0.001) and haemodynamically significant patent ductus arteriosus
(p <0.001). Statistically significantly lower mean ranks of all aEEG scores
were also found in newborns with necrotising enterocolitis (p < 0.01), late-
onset sepsis (p <0.01) and bronchopulmonary dysplasia (p <0.001). The
distribution of the mean ranks of the aEEG scores according to the morbi-
dities of the infants is presented in Table 4.1.4.1.
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Table 4.1.4.1. The distribution of the mean ranks of the akEEG scores in the
newborns in the study according to their morbidities during the first month
after birth

Variable Mean ranks
Days 1-3 Days 6-8 | Days 13—15 | Days 20-22 | Days 27-29
RDSand  |Yes | 4329 4378 43.08 44.12 42.98
surfactant [N, 66.58 66.05 66.80 65.68 66.90
treatment <0001 | <0001 | <0001 | <0.001 | <0.001
NEC Yes | 33.90 39.25 37.10 37.46 39.15
No 60.39 58.86 59.47 59.37 58.89
P <0.001 0.006 0.002 0.002 0.005
Late-onset |Yes |  34.90 3431 34.38 35.95 37.62
sepsis No 59.23 59.37 59.36 58.98 58.57
P 0.001 0.001 0.001 0.002 0.005
PDA Yes | 3195 30.84 29.58 32.29 30.74
No 66.74 67.34 68.03 66.56 67.40
P <0001 | <0001 | <0001 | <0.001 | <0.001
BPD Yes | 2693 28.15 26.59 24.46 26.59
No 61.96 61.63 62.05 62.63 62,5
P <0001 | <0001 | <0001 | <0.001 | <0.001

RSS — respiratory distress syndrome, NEC — necrotising enterocolitis, PDA — patent ductus
arteriosus, BPD — bronchopulmonary dysplasia.

A strong correlation was found between the aEEG scores and the
duration of hospitalisation. Longer duration of hospitalisation correlated with
lower aEEG scores (p < 0.001). The values of the coefficients of the corre-
lation between the duration of hospitalisation and the aEEG scores are
presented in Table 4.1.4.2.

Table 4.1.4.2. The correlation between the duration of hospitalisation and
the aEEG scores

Variable |Statistics| Days 1-3 | Days 6-8 |Days 13—15|Days 20-22|Days 27-29
Duration of  |rho —0.76 —0.78 —0.82 —0.76 —0.76
hospitalisation p <0.001 <0.001 <0.001 <0.001 <0.001

rho — Spearman’s correlation coefficient.
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A summary of significant demographic and clinical characteristics corre-
lated with lower aEEG scores is presented in Table 4.1.4.3.

Table 4.1.4.3. A summary of significant demographic and clinical characte-
ristics correlated with lower aEEG scores

P significance of the difference in mean ranks

Variable Days Days Days Days Days
1-3 6-8 13-15 20-22 27-29

Maternal smoking during - - - - —
pregnancy
Mode of delivery - — - - —
Singleton + + + + +
Glucocorticoids before - - - - —
delivery
Gender - - — _ e
RDS and surfactant treatment + + + + +
NEC + + + + +
Late-onset sepsis + + + + +
PDA + + + + +
BPD + + + + +

RSS — respiratory distress syndrome, NEC — necrotising enterocolitis, PDA — patent ductus
arteriosus, BPD — bronchopulmonary dysplasia. “+” p < 0.05; “+/=" 0.05 <p <0.10; “~ p
>0.10.

Findings. The morbidities (RDS, NEC, PDA, late-onset sepsis and BPD)
had a negative impact on the bioelectrical brain activity in the newborns. The

subjects with a longer duration of hospitalisation were scored lower on
BEBA.

4.1.5. The relationship between the bioelectrical brain activity
and cranial ultrasound findings in the infants

The mean ranks of the aEEG scores were statistically significantly higher
in the neonates without intraventricular haemorrhage (IVH) during the first,
second and fifth aEEG recordings (p < 0.05), while no significant differences
were observed during the third and fourth aEEG recordings (p > 0.05).
Grade I IVH did not have any impact on the aEEG results (p > 0.05). Statisti-
cally significantly lower aEEG results were observed in newborns with
Grade II IVH during the second, fourth and fifth aEEG recordings (p < 0.05).
For those with Grade III IVH and unilateral haemorrhagic infarction, lower
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mean ranks of the aEEG scores were noted only during the second aEEG
recording (p < 0.05).

In subjects with periventricular leukomalacia, the mean ranks were
statistically significantly lower during the first and fourth aEEG recordings
(p < 0.05). The distribution of the aEEG scores according to the cranial
ultrasound findings is shown in Table 4.1.5.1.

Table 4.1.5.1. The distribution of the bioelectrical brain activity scores in the
newborns in the study according to their cranial ultrasound findings during
the first month after birth

Mean ranks
Variable Days Days Days Days Days
1-3 6-8 13-15 | 2022 | 27-29
Grade IIVH  |Present 62.86 | 71.93 7264 | 66.93 74.64
Absent 53.92 | 5329 | 5324 | 35364 | 53.10
P 0459 | 0.123 0.103 0264 | 0.070
Grade II IVH  |Present 47.12 45.17 47.36 45.61 42.80
Absent 57.75 58.61 5764 | 5841 59.65
P 0.100 | 0.038 | 0.106 | 0.044 | 0.008
Grade I IVH  |Present 2625 | 2475 | 2763 | 2738 | 2950
Absent 5559 | 5564 | 5553 5554 | 55.46
P 0062 | 0.050 | 0072 | 0069 | 0.094
Unilateral Present 35.25 24.75 38.25 42.88 37.13
haemorrhagic | Apgent 5524 | 5564 | 55.13 54.95 55.17
infarction 0204 | 0050 | 0277 | 0436 | 0244
IVH Present 4685 | 46.82 | 4927 | 4830 | 46.44
Absent 5937 | 5939 | 57.83 58.45 59.63
P 0.040 | 0.040 | 0.155 0.091 0.028
PVL erlzszifﬁ(l‘;gm 4637 | 49.05 | 49.10 | 4769 | 4848
Absent 61.25 59.03 5898 | 60.15 59.50
P 0.013 | 0.095 0.093 0.034 | 0.061

IVH — intraventricular haemorrhage, PVL — periventricular leukomalacia.
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A summary of the statistical significance of the correlation between the
mean ranks of BEBA scores in the subjects and their head ultrasound findings
is presented in Table 4.1.5.2.

Table 4.1.5.2. A summary of significant cranial ultrasound abnormalities in
the newborns in the study associated with lower BEBA scores

Variable P significance of the difference in mean ranks
Days 1-3 | Days 6-8 |Days 13-15|Days 20-22|Days 27-29

Grade I IVH - - - - -
Grade I IVH - + - + +
Grade III IVH +/— + +/— +/— +/—
Unilateral haemorrhagic B n _ _ B
infarction

IVH present + + - +/— +
PVL + +/— +/— + +/—

IVH — intraventricular haemorrhage, PVL — periventricular leukomalacia. “+” p < 0.05;
“+/-70.05 <p<0.10; “=” p>0.10.

Findings. BEBA was worse in the neonates with intraventricular
haemorrhage. The neonates with Grade II-III IVH and unilateral
haemorrhagic infarction had statistically significantly lower scores at one
week of age after birth.

4.2. Cognitive and motor development characteristics of preterm
infants at 12 months CA and their correlation with maternal
factors and neonatal demographic and clinical characteristics

4.2.1. Cognitive and motor development characteristics of the study
subjects at 12 months CA

Cognitive development at 12 months CA was assessed in 107 infants,
with a median score of 93 (IQR 86-102), while motor development was
evaluated in 108 infants, with a median score of 81 (IQR 81-85). Of these,
42 (39.3%) infants exhibited normal cognitive and motor development. None
of the newborns were diagnosed with a severe delay in cognitive and motor
development (MDI and PDI < 70). When assessing cognitive development,
developmental delay was diagnosed in 19.6% of the infants (MDI > 70 and
< 85), and when assessing motor development, developmental delay was
found in 57.4% of the infants (PDI > 70 and < 85). Of the newborns assessed,
17 (15.9%) were found to have both delayed cognitive and delayed motor
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development (> 70 and < 85) The distribution of cognitive and motor deve-
lopment of the subjects is shown in Table 4.2.1.1.

Table 4.2.1.1. The distribution of the subjects between the normal and
delayed cognitive and motor development groups

. Normal development Developmental delay
Variable  85) (70 and < 85)
Cognitive (MDI), n (%) 86 (80.4) 21 (19.6)
Motor (PDI), n (%) 46 (42.6) 62 (57.4)

n — number of subjects, MDI — Mental Development Index, PDI — Psychomotor Develop-
ment Index.

Findings. In our study, none of the newborns were diagnosed with a
severe delay in cognitive and motor development. Only a small number of the
subjects had delayed cognitive development. In the motor development group,
the number of the subjects with normal and delayed motor development was
similar.

4.2.2. The relationship between maternal factors as well as
neonatal demographic and clinical characteristics and the
cognitive development of the study subjects at 12 months CA

Maternal factors and neonatal demographic and clinical data, along with
their distribution, were compared among infants with normal and impaired
cognitive development. Maternal age, newborn gestational age, birth weight
and APGAR scores did not differ between the groups. No differences were
observed in the duration of CPAP or caffeine treatment and the duration of
hospitalisation (p > 0.05).

Developmental delay was diagnosed in 16.0% of the female infants and
in 22.8% of the male infants. Thus, the majority of the subjects exhibited
normal development at 12 months CA. In the group of the subjects diagnosed
with hemodynamically significant patent ductus arteriosus, developmental
delay was observed in 29.7% of cases, showing a trend toward statistical
significance (p = 0.056). Other perinatal factors were not associated with
developmental delay. Developmental delay was diagnosed in 50.0% of the
infants with Grade III IVH and in 25.0% of those with unilateral
haemorrhagic infarction. However, the difference was not statistically
significant (p > 0.05). The relationship between cognitive development at 12
months CA and maternal factors as well as all demographic and clinical
characteristics of the subjects is shown in Table 4.2.2.
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Table 4.2.2. The relationship between the cognitive development at 12
months CA and maternal factors as well as the demographic and clinical
characteristics of the subjects

Normal Delay of cognitive

. e cognitive development -
Characteristics development (MDI > 70 Criterion p
(MDI = 85) and < 85)

Maternal age (years), mean (SD) | 30.62 (4.92) 30.86 (4.34) t=10.205 | 0.838

Gestational age (weeks), mean
(SD)

Birth weight (g), mean (SD) 1211.8 (368.92)| 1199.9 (330.95) |t=-0.135 | 0.893
APGAR scores after 1 min,

28.17 (2.21) | 28.05(2.09) |t=-0.238 ] 0.812

mean ranks 52.08 59.26 U=7715| 0318
APGAR scores after 3 min. 54.15 50.88 U=837.5 | 0.645
oAy duration (days), mean 53.32 56.79 U=7815 | 0.646
Duration of caffeine treatment 5426 5295 U=8445 | 0.862
(days), mean ranks
Full EF achieved (days), 53.48 56.14 U=881 | 0.722
mean ranks
Duration of hospitalisation 5209 61.83 U=858 | 0.197
(days), mean ranks
Maternal smoking during|Yes 64.3 35.7 2_ 0,361 Fisher
pregnancy (%) No 82.8 17.2 = 0.144
Twins (%) Yes 80.0 20.0 5

No 206 104 x*=0.108 | 0.934
Glucocorticoids before |Yes 80.7 19.3 2 0133 Fisher
delivery (%) No 79.2 20.8 LT 1.000
PROM (%) Yes 79.5 20.5 5

No 1.0 190 x>=1562 | 0.857
Mode of delivery (%) n/w 80.4 19.6

2 =0.451| 0.996

s/c 80.4 19.6

Gender (%) Female 84.0 16.0
x?>=0.451| 0.376

Male 77.2 22.8
RDS and surfactant Yes 17.3 82.7 )
treatment (%) No 21.8 78.2 x =034 0.557
BPD (%) Yes 81.8 18.2 5 Fisher

=51
No 80.0 20.0 1 =3197 1 000
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Table 4.2.2. Continued

Normal Delay of cognitive
. e cognitive development -
Characteristics development (MDI > 70 Criterion p
(MDI > 85) and < 85)
NEC (%) Yes 82.6 17.4 5 Fisher
=1082

No 79.8 202 r 1.000
Late-onset sepsis (%) Yes 70.0 30.0 2 0,260 Fisher

No 82.8 17.2 LU 0217
PDA (%) Yes 70.3 29.7 5

No o597 143 x> =1685 | 0.056
Grade [ IVH (%) Yes 1.0 0.0 5 Fisher

=0.648

No 79.0 21.0 r 0.341
Grade I IVH (%) Yes 71.9 28.1 5

No 540 16.0 x> =0.199 | 0.148
Grade III IVH (%) Yes 50.0 50.0 2 0.526 Fisher

No 81.6 184 LTI 0amn
Unilateral haemorrhagic |Yes 75.0 25.0 - ) Fisher
infarction (%) No 80.6 194 =308 14 000
PVL (%) Yes 77.6 224 5

No 2.8 174 x> = 1496 | 0.499

CPAP — continuous positive airway pressure therapy, EF — enteral feeding, GK —glucocorti-
coids, PROM — premature rupture of membranes, RDS — respiratory distress syndrome,
BPD — bronchopulmonary dysplasia, NEC — necrotising enterocolitis, PDA —patent ductus
arteriosus, IVH — intraventricular haemorrhage, PVL — periventricular leukomalacia, n/w —
natural way, s/c — Cesarean section surgery, MDI — Mental Development Index, SD — stan-
dard deviation, t — Student’s t-test, U — Mann—Whitney U criterion, y? — chi-square test.

Findings. It was found that neither maternal factors nor the demo-
graphic and clinical characteristics of the subjects had an impact on the
cognitive development at 12 months CA.

4.2.3. The relationship between maternal factors and neonatal
demographic and clinical characteristics and the motor
development of the study subjects at 12 months CA

Maternal factors and the demographic and clinical characteristics of the
study subjects, along with their distribution, were compared among infants
with normal and delayed motor development. APGAR scores at 1 and 5
minutes after birth were statistically significantly higher in the group with
normal motor development (p < 0.05). Infants with developmental delay
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required a longer duration of caffeine treatment, achieved full enteral feeding
at a later age and had a longer duration of hospitalisation (p < 0.05). Maternal
age, newborn gestational age and birth weight did not differ between the
groups (p > 0.05).

Developmental delay was observed in 60.8% of the female infants and
54.4% of the male infants. Among the subjects diagnosed with BPD, 78.3%
had developmental delay (p = 0.023). Other indicators were not associated
with delayed motor development. The relationship between the motor deve-
lopment at 12 months CA and all demographic and clinical characteristics is
presented in Table 4.2.3.

Table 4.2.3. The relationship between the motor development at 12 months
CA and maternal factors as well as the demographic and clinical
characteristics of the subjects

Delay of motor
Normal motor development
Characteristics development v p> Criterion p
(PDI = 85) (PDT 270
- and < 85)

Maternal age (years), mean (SD)|  30.33 (3.89) 30.98 (5.38) [t=0.704 | 0.483
Gestational age (weeks), mean 28.46 (2.19) 27.85(2.21) t=_1408 | 0.162
(SD) ' ’
Birth weight (g), mean (SD) 1264.07 (374.15) |1159.05 (351.70)|t =-1.493 | 0.138
APGAR scores after 1 min, 62.14 47.86 U=1029 | 0.014
mean ranks )
APGAR scores after 5 min, 62.29 47.75 U=1022 | 0.011
mean ranks )
CPAP duration (days), 47.8 59.47 U=1295 | 0.055
mean ranks .
Duration of caffeine treatment 46.03 60.78 U=1118 | 0.015
(days), mean ranks )
Full EF achieved (days), 46.57 60.39 U=1037 | 0.022
mean ranks )
Duration of hospitalisation 45.13 61.45 U=1061 | 0.007
(days), mean ranks
Maternal smoking Yes 50.0 50.0 -
during pregnancy (%) [No 415 535 x =0.361 | 0.548
Twins (% Y 44 4 55.6

wins (%) = 12=0.108 | 0.742

No 41.3 58.7

Glucocorticoids before |Yes 41.7 58.3 20133 | 0716
delivery (%) No 458 542 e ‘
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Table 4.2.3. Continued

Delay of motor
Normal motor development
Characteristics development P Criterion p
(PDI > 85) (PDI>70
- and < 85)

Mode of delivery (%) |n/w 45.6 54.4
x> =0.451 | 0.502

s/c 39.2 60.8

Gender (%) Female 39.2 60.8
x> =0.451 | 0.502

Male 45.6 54.4

RDS and surfactant Yes 55.8 44.2

2

treatment (%) No 58.9 41.1 x=0.11 0.740

BPD (%) Yes 21.7 78.3
x2=5197 | 0.023

No 48.2 51.8

NEC (%) Yes 333 66.7
x> =1082 | 0.298

No 45.2 54.8

Late- t is (%) |Y 47.6 52.4
ate-onset sepsis (%) es 2= 0260 | 0.604

No 414 58.6

PDA (%) Yes 34.2 65.8
x2=1685 | 0.194

No 47.1 52.9
Grade [ IVH (%) Yes 57.1 429 ) Fisher
No 41.6 58.4 1= 06481 456

Grade 11 IVH (%) Yes 394 60.6
x2=0.199 | 0.656

No 44.0 56.0
Grade III IVH (%) Yes 25.0 75.0 ) Fisher

x>=0.526

No 433 56.7 0.635
Unilateral haemorrha- |Yes 0.0 100.0 , Fisher
gic infarction (%) No 25.0 75.0 1 =30821 6135

PVL (%) Yes 49.0 51.0
2 =1496 | 0.221

No 37.3 62.7

CPAP — continuous positive airway pressure therapy, EF — enteral feeding, GK — glucocorti-
coids, PROM — premature rupture of membranes, RDS — respiratory distress syndrome,
BPD — bronchopulmonary dysplasia, NEC — necrotising enterocolitis, PDA — patent ductus
arteriosus, IVH — intraventricular haemorrhage, PVL — periventricular leukomalacia, n/w —
natural way, s/c — Cesarean section surgery, PDI — psychomotor development index, SD —
standard deviation, t — Student’s t-test, U — Mann—Whitney U criterion, > — chi-square test.

155



Findings. The subjects diagnosed with delayed motor development at 12
months CA had lower APGAR scores after birth, achieved full enteral feeding
at a later age and had longer duration of caffeine treatment and hospita-
lisation. BPD had a negative impact on the motor development of the
newborns at 12 months CA.

4.3. The significance of the bioelectrical brain activity in

preterm newborns, measured using amplitude-integrated
electroencephalography, for the cognitive and motor development
characteristics of the study subjects at 12 months CA

To fulfil this objective of the study, an assessment was conducted to
determine the prognostic value of bioelectrical brain activity for infant
development within 12 months. This assessment was carried out separately
for cognitive and motor development dimensions. Initially, the analysis was
conducted by assessing brain activity as the sole predictor, independent of
other clinical variables. Bioelectrical brain activity was assessed during the
first month of the infant’s life at approximately weekly intervals.

4.3.1. The relationship between the bioelectrical brain activity
in the subjects during the neonatal period and their cognitive
development at 12 months CA

After evaluating the relationship between the bioelectrical brain activity
in the newborns during the first two weeks and their cognitive development
at 12 months CA using amplitude-integrated electroencephalography, it was
found that with each additional score in the newborns’ total BEBA score, the
probability of good cognitive development increased by 1.06—1.08 times;
however, the associations did not reach statistical significance (p > 0.05).
BEBA assessed later in the neonatal period (during the third to fourth week)
was not significantly associated with delayed cognitive development (odds
ratios close to 1.00; p > 0.05). The correlation between the total BEBA scores
in the subjects and their psychomotor development at 12 months CA is
reported in Table 4.3.1.1.
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Table 4.3.1.1. The total score of the bioelectrical brain activity in the
newborns in the study, registered by aEEG, as a predictor of cognitive
development of the infants at 12 months CA

Risk change
aEEG registration 1 score change 5 score change p
OR 95% CI OR
Days 1-3 1.08 0.89-1.30 1.47 0.433
Days 6-8 1.08 0.92-1.27 1.47 0.341
Days 13-15 1.06 0.89-1.26 1.34 0.510
Days 20-22 0.99 0.81-1.22 0.95 0.926
Days 27-29 0.97 0.72-1.30 0.86 0.823

aEEG — amplitude-integrated electroencephalogram, OR — odds ratios, CI — confidence intervals.

The analysis of the correlations between the individual aEEG dimensions
in the infants and their cognitive development showed that, during the first
two weeks, the odds of good cognitive development were higher with each
additional score for an individual dimension. The odds ratios (OR) for better
developmental outcomes for the continuity dimension were 1.19-1.50; for
the cyclicity dimension, 1.20-1.49; for the ALB, 1.07—1.28 and for the BWS,
1.18-1.49. A stronger prognostic potential was observed in the continuity and
cyclicity dimensions during the first few days after birth, while the prognostic
potential of the other dimensions was more pronounced on days 6 and 8 after
birth. However, the correlations found were not statistically significant
(p > 0.05).

In the later period, the dimensions of the aEEG in the subjects were not
associated with motor development at 12 months CA (p > 0.05). However,
starting from the third week after birth (days 20-22), some dimensions
showed inverse relationships, meaning greater bioelectrical brain activity was
associated with poorer cognitive development at 12 months CA, although
these associations were also not statistically significant (p > 0.05). The
detailed results of the correlations between the bioelectrical brain activity
dimensions in the subjects and their cognitive development at 12 months CA
are presented in Table 4.3.1.2.
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Table 4.3.1.2. The relationship between the bioelectrical brain activity in the
newborns in the study, as assessed through individual aEEG dimensions, and

their cognitive development within 12 months

aEEG registration | Dimensions of aEEG OR 95% CI p
Days 1-3 Continuity 1.50 0.72-3.12 0.280
Cyclicity 1.49 0.76-2.91 0.250
ALB 1.07 0.57-2.02 0.827
BWS and ALB 1.18 0.57-2.41 0.659
Days 6-8 Continuity 1.19 0.67-2.11 0.557
Cyclicity 1.37 0.81-2.33 0.241
ALB 1.28 0.71-2.30 0.412
BWS and ALB 1.49 0.68-3.28 0.321
Days 13-15 Continuity 1.19 0.63-2.24 0.589
Cyclicity 1.20 0.75-1.91 0.448
ALB 1.26 0.57-2.79 0.567
BWS and ALB 1.26 0.53-2.99 0.604
Days 20-22 Continuity 0.80 0.34-1.88 0.608
Cyclicity 1.09 0.68-1.75 0.729
ALB 0.77 0.25-2.31 0.636
BWS and ALB 0.97 0.38-2.48 0.946
Days 27-29 Continuity 0.36 0.05-2.53 0.302
Cyclicity 0.96 0.54-1.68 0.878
ALB 0.81 0.09-7.33 0.851
BWS and ALB 1.22 0.49-3.04 0.672

aEEG — amplitude-integrated electroencephalogram, ALB — amplitude of lower border,

BWS — bandwidth span, OR — odds ratios, CI — confidence intervals.

Findings. When considering BEBA as the sole predictor, it was found
that the bioelectrical brain activity in the neonates had no prognostic value

in predicting their cognitive development at 12 months CA.
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4.3.2. The relationship between the bioelectrical brain activity
in the subjects during the neonatal period and their motor
development at 12 months CA

After assessing the relationship between the bioelectrical brain activity
in the newborns during the first week and their motor development at 12
months CA using aEEG, it was found that with each additional score in the
newborns’ total BEBA score, the odds of good motor development increased
by a factor of 1.15-1.18 (p < 0.05). The calculated OR values for BEBA
during the remaining three weeks were 1.02-1.10, but they were not
statistically significant (p > 0.05). The relationship between BEBA in the
subjects and their motor development at 12 months CA is presented in
Table 4.3.2.1.

Table 4.3.2.1. The total score of the bioelectrical brain activity in the
newborns in the study, registered by aEEG, as a predictor of motor
development of the infants at 12 months CA

Risk change
aEEG registration 1 score change 5 score change p
OR 95% CI OR
Days 1-3 1.18 1.02-1.36 2.29 0.029
Days 6-8 1.15 1.01-1.31 2.01 0.039
Days 13-15 1.10 0.96-1.27 1.61 0.171
Days 20-22 1.02 0.87-1.19 1.10 0.817
Days 27-29 1.03 0.83-1.29 1.16 0.776

aEEG — amplitude-integrated electroencephalogram, OR — odds ratios, CI— confidence
intervals.

The analysis of the relationship between the individual aEEG dimensions
in newborns and their motor development at 12 months CA revealed that
during the first week, with each additional score for an individual dimension,
the odds of good motor development were statistically significantly higher.
The odds ratios (OR) for better developmental outcomes for the continuity
dimension were 1.6-2.1 (p <0.05) and for the cyclicity dimension, 1.59—-1.74
(p <0.05). Greater prognostic value was observed on days 1-3 after birth.

At one week of age, a correlation between the BWS dimension and better
motor development was found, with an OR value of 2.44 (p < 0.05).

In the context of the first three days, no correlation was observed between
the BWS, ALB dimensions and motor development; however, prognostic
potential was noted (0.05 <p<0.10). In the later period, the aEEG dimensions
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were not associated with motor development at 12 months CA. The detailed
results of the correlations between the bioelectrical brain activity dimensions
in the subjects and their motor development at 12 months CA are presented
in Table 4.3.2.2.

Table 4.3.2.2. The relationship between the bioelectrical brain activity in the
newborns in the study, as assessed through individual aEEG dimensions, and
their motor development within 12 months

aEEG registration | Dimensions of aEEG OR 95% CI p
Days 1-3 Continuity 2.10 1.19-3.71 0.011
Cyclicity 1.74 1.03-2.93 0.038
ALB 1.57 0.94-2.62 0.084
BWS and ALB 1.69 0.94-3.04 0.079
Days 6-8 Continuity 1.60 1.00-2.55 0.049
Cyclicity 1.59 1.02-2.46 0.039
ALB 1.37 0.85-2.21 0.202
BWS and ALB 2.44 1.23-4.82 0.010
Days 13-15 Continuity 1.49 0.88-2.55 0.141
Cyclicity 1.31 0.90-1.90 0.166
ALB 1.33 0.69-2.55 0.399
BWS and ALB 1.63 0.80-3.32 0.179
Days 20-22 Continuity 1.06 0.57-1.98 0.847
Cyclicity 1.23 0.84-1.79 0.294
ALB 0.79 0.37-1.71 0.555
BWS and ALB 0.78 0.37-1.64 0.505
Days 27-29 Continuity 0.86 0.33-2.25 0.764
Cyclicity 1.18 0.75-1.86 0.466
ALB 0.99 0.21-4.65 0.988
BWS and ALB 0.99 0.49-2.00 0.973

aEEG — amplitude-integrated electroencephalogram, ALB — amplitude of lower border,
BWS — bandwidth span, OR — odds ratios, CI — confidence intervals.

Findings. When considering BEBA as the sole predictor, it was found
that the bioelectrical brain activity in the infants during the first week after
birth had prognostic value for their motor development at 12 months CA.
Continuity and cyclicity during the first three days of life and the dimension
of the bandwidth span and the amplitude of the lower border at one week of
age were significant predictors of motor development.
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4.4. The significance of the bioelectrical brain activity and
clinical characteristics in preterm infants for neurodevelopmental
characteristics of the subjects at 12 months CA

This study objective addressed the prognostic value of bioelectrical brain
activity and clinical characteristics for the development of the newborns at 12
months CA. The assessment was carried out separately for cognitive and
motor development. The aim was to assess how bioelectrical brain activity
maintains its prognostic value while controlling for the statistical influence
of clinical variables.

4.4.1. The impact of bioelectrical brain activity and clinical
characteristics of premature infants on predicting the cognitive
development of the subjects at 12 months CA

After assessing the role of BEBA and clinical characteristics in
predicting cognitive development, it was found that, in the context of all four
weeks, PDA was the strongest statistically significant predictor and reduced
the odds of having normal development (OR 0.19-0.20). Meanwhile, BEBA
and other clinical variables did not predict cognitive development (p > 0.05).
The prognostic values of bioelectrical brain activity and clinical characte-
ristics for the cognitive development of the subjects at 12 months CA are
provided in Table 4.4.1.

Table 4.4.1. The prognostic values of bioelectrical brain activity and clinical
characteristics of the neonates in the study for their cognitive development at
12 months CA

Variables OR 95% CI p
Total BEBA score (days 1-3) 1.13 0.82-1.56 0.449
Gestational age, weeks 0.74 0.42-1.27 0.271
Birth weight, g 1.00 1.00-1.00 0.570
Maternal smoking during pregnancy 0.47 0.11-2.03 0.312
Grade I IVH 0.46 0.16-1.37 0.164
Grade III IVH 0.17 0.01-3.04 0.231
PDA 0.19 0.04-0.87 0.032
Total BEBA score (days 6—8) 1.19 0.86-1.64 0.285
Gestational age, weeks 0.68 0.38-1.21 0.192
Birth weight, g 1.00 1.00-1.00 0.569
Maternal smoking during pregnancy 0.47 0.11-2.01 0.308
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Table 4.4.1. Continued

Variables OR 95% CI p
Grade I IVH 0.49 0.17-1.46 0.199
Grade III IVH 0.19 0.01-3.16 0.249
PDA 0.19 0.04-0.87 0.032
Total BEBA score (days 13—15) 1.15 0.78-1.70 0.486
Gestational age, weeks 0.71 0.39-1.32 0.281
Birth weight, g 0.10 1.00-1.00 0.598
Maternal smoking during pregnancy 0.43 0.10-1.81 0.251
Grade I IVH 0.48 0.16-1.42 0.186
Grade III IVH 0.18 0.01-2.70 0.212
PDA 0.20 0.04-0.89 0.035
Total BEBA score (days 20-22) 1.00 0.67-1.46 0.961
Gestational age, weeks 0.83 0.47-1.46 0.509
Birth weight, g 1.00 1.00-1.00 0.647
Maternal smoking during pregnancy 0.44 0.10-1.88 0.268
Grade I IVH 0.47 0.16-1.40 0.175
Grade III IVH 0.16 0.01-2.69 0.205
PDA 0.19 0.04-0.90 0.036
Total BEBA score (days 27-29) 0.85 0.44-1.64 0.628
Gestational age, weeks 0.91 0.49-1.70 0.767
Birth weight, g 1.00 1.00-1.00 0.621
Maternal smoking during pregnancy 0.42 0.10-1.77 0.237
Grade I IVH 0.47 0.16-1.39 0.173
Grade III IVH 0.17 0.01-2.66 0.205
PDA 0.20 0.05-0.92 0.039

aEEG — amplitude-integrated electroencephalogram, IVH — intraventricular haemorrhage,
PDA — patent ductus arteriosus, BEBA — bioelectrical brain activity, OR — odds ratios, CI —
confidence intervals.

Findings. After controlling for the statistical influence of clinical
variables, it was found that the bioelectrical brain activity in the neonates
had no prognostic value in predicting their cognitive development at 12
months CA. The newborns diagnosed with PDA were more likely to have
delayed cognitive development at 12 months CA.
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4.4.2. The impact of the bioelectrical brain activity and clinical
characteristics of premature infants on predicting the motor
development of the subjects at 12 months CA

After assessing the role of BEBA and clinical characteristics in the
newborns in predicting their motor development, it was found that, in the
context of the first week, with each additional score in the newborns’ total
BEBA score, the probability of normal motor development was 1.31-1.34
(p < 0.05). In the context of the remaining three weeks, BEBA had no
statistically significant prognostic value (p > 0.05).

In the context of the first and the fourth week, BPD was found to be a
statistically significant predictor and reduced the odds of normal development
(OR 0.22-0.24). In the context of the second and third weeks, BPD had no
impact on the motor development; however, it had a prognostic potential
(p <0.09). BPD was found to be a stronger predictor compared to BEBA
data.

Other clinical variables had no impact on the prediction of the motor
development of the subjects at 12 months CA. The prognostic values of bio-
electrical brain activity and clinical characteristics for the motor development
of the subjects at 12 months CA are provided in Table 4.4.2.

Table 4.4.2. The prognostic value of the bioelectrical brain activity and clini-
cal characteristics of the neonates in the study for their motor development
at 12 months CA

Variables OR 95% CI P
Total BEBA score (days 1-3) 1.31 1.01-1.72 0.046
Gestational age, weeks 0.71 0.46-1.10 0.126
Birth weight, g 1.00 1.00-1.00 0.906
APGAR score after 1 min 0.98 0.77-1.26 0.880
BPD 0.23 0.06-0.91 0.036
IVH absent 1.06 0.45-2.48 0.893
PDA 0.84 0.27-2.63 0.766
Total BEBA score (days 6—8) 1.34 1.00-1.79 0.050
Gestational age, weeks 0.65 0.39-1.06 0.086
Birth weight, g 1.00 1.00-1.00 0.799
APGAR score after 1 min 1.00 0.78-1.27 0.971
BPD 0.22 0.06-0.87 0.030
IVH absent 1.04 0.44-2.43 0.934
PDA 0.87 0.28-2.73 0.805
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Table 4.4.2. Continued

Variables OR 95% CI P
Total BEBA score (days 13—15) 1.04 0.78-1.38 0.809
Gestational age, weeks 0.87 0.55-1.37 0.550
Birth weight, g 1.00 1.00-1.00 0.654
APGAR score after 1 min 1.02 0.80-1.30 0.883
BPD 0.29 0.08-1.07 0.064
IVH absent 1.14 0.50-2.61 0.755
PDA 0.85 0.28-2.62 0.777
Total BEBA score (days 20-22) 0.76 0.56-1.05 0.092
Gestational age, weeks 1.15 0.73-1.81 0.559
Birth weight, g 1.00 1.00-1.00 0.540
APGAR score after 1 min 1.02 0.80-1.31 0.887
BPD 0.26 0.07-1.02 0.054
IVH absent 1.16 0.50-2.67 0.737
PDA 0.94 0.30-2.97 0.916
Total BEBA score (days 27-29) 0.69 0.45-1.06 0.093
Gestational age, weeks 1.18 0.73-1.91 0.498
Birth weight, g 1.00 1.00-1.00 0.747
APGAR score after 1 min 1.00 0.78-1.29 0.983
BPD 0.24 0.06-0.97 0.045
IVH absent 1.19 0.51-2.75 0.690
PDA 1.01 0.31-3.21 0.994

aEEG — amplitude-integrated electroencephalogram, BPD — bronchopulmonary dysplasia,
IVH — intraventricular haemorrhage, PDA — patent ductus arteriosus, BEBA — bioelectrical
brain activity, OR — odds ratios, CI — confidence intervals.

Findings. After controlling for the statistical influence of clinical
variables, the bioelectrical brain activity in the newborns in the first week
after birth retained its prognostic value in predicting the motor development
of the subjects at 12 months CA. However, BPD had a greater prognostic
potential. The newborns with BPD were more likely to have delayed motor
development at 12 months CA.
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STRENGTHS OF THE STUDY

Compared to previous studies, our study sample was relatively large. The
sample of our study included newborns from 23 weeks of gestation. To the
best of our knowledge, no study to date has evaluated the prognostic value of
BEBA in newborns of such a low gestational age at 12 months CA using
aEEG.

The amplitude-integrated electroencephalograms were analysed and
assessed by the PhD candidate herself.

LIMITATIONS OF THE STUDY

Even though our study included newborns of the lowest gestational age,
the sample size was small. Worldwide, including in our hospital, the number
of such neonates is small.

The proportion of the newborns with delayed cognitive development was
small, so the data might have been influenced by random factors.

CONCLUSIONS

1. The scores of the bioelectrical brain activity observed in the infants
increased with gestational age, birth weight and postnatal age.
Morbidities had a negative impact on the bioelectrical brain activity in
the newborns. The neonates from multiple pregnancies showed better
bioelectrical brain activity.

2. Bronchopulmonary dysplasia had a statistically significant adverse effect
on the motor development of the infants at 12 months CA. No correlation
was found between cognitive development and maternal factors, as well
as the demographic and clinical characteristics of the subjects.

3. The bioelectrical brain activity observed in the first week after birth was
found to be predictive of the motor development of the infants at 12
months CA but showed no correlation with their cognitive development.

4. After controlling for the statistical influence of clinical variables, the
bioelectrical brain activity in the newborns retained its prognostic value
in predicting the motor development of the newborns at 12 months CA;
however, bronchopulmonary dysplasia was identified as a stronger
predictor. No correlation was observed between cognitive development
and bioelectrical brain activity, but a relationship was found with patent
ductus arteriosus.
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PRACTICAL RECOMMENDATIONS

Extremely preterm infants are the most vulnerable group in our popula-
tion. Due to their marked immaturity, they are susceptible to complications
and various morbidities. The bioelectrical brain activity in the first week after
birth was found to have prognostic value in predicting motor development of
the infants at 12 months CA. For those working in the Neonatal Intensive
Care Unit, it is recommended to monitor the brain activity in these newborns
in the early postnatal period using aEEG.

There is still a paucity of data for analysing the prognostic value of aEEG
in predicting the development of neonates at 12 months CA. Larger sample
size multicentre studies with longer follow-up periods would allow for a
better analysis of the prognostic value of aEEG. The data obtained from such
studies could potentially shed new light on the statistically insignificant
BEBA indicators observed in our study for predicting cognitive development.
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e Practical training in the field of neonatal amplitude electroencephalo-
graphy in Congress of joint European Neonatal Societies, Rome, Italy

Foreign languages:

English B2
Russian A2
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PADEKA

Didziausia padéka visiems tyrime dalyvavusiems vaiku€iams ir jy
téveliams.
Noriu padékoti:

prof. dr. Juratei Buinauskienei uz paskatinima zengti Siuo sudétingu
mokslo keliu ir tikéjimg manimi;

prof. dr. Rasai Tamelienei, mano doktorantiiros darbo vadovei uz
profesionalig pagalba, id¢jas, nuolatinj drasinimg ir psichologinj
palaikyma;

prof. dr. Elkei Griesmaier, mano doktorantiiros darbo konsultantei,
uz suteiktas zinias amplitudinés elektroencefalografijos kelyje bei
pagalba analizuojant sudétingus atvejus;

prof. dr. Kasty¢iui Smigelskui uz pagalba atliekant statisting darbo
duomeny analizg¢ ir kitokj Zvilgsnj | neonatologija;

doc. dr. Ilonai Aldakauskienei uz konsultacijas ir pagalba rengiant
publikacijas;

kineziterapeutei dr. Inesai Rimdeikienei, vaiky psichologei Vitalijai
Marmienei bei draugei ir kolegei Reginai Vidmantei uz pagalba
renkant duomenis ir malony bendradarbiavima;

Jurgitai Gar€inskienei ir Astai Bancevi¢ienei uz neurosonoskopinius
matavimus Siame tyrime;

visam Naujagimiy intensyvios terapijos ir Naujagimiy ligy skyriaus
kolektyvui uz pagalbg tyrimo metu ir supratinguma;

doc. dr. Ausrelei Kudrevicienei, skaiciusiai rankrastj, uz diskusijas,
vertingas pastabas ir rekomendacijas.

Ypatinga padéka prof. habil. dr. Renaldui Jurkeviciui uz s¢kmingg finisa.
Noriu padékoti savo Seimai ir artimiesiems uz kantrybg ir tikéjima

manimi.

Draugéms uz psichologinj palaikymg sunkiomis akimirkomis.
Adin visiems, kad buvote Sioje kelionéje kartu su manimi.
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