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HINH ANH BIEN NAO BO O TRE SO SINH DU THANG
TRONG BA NGAY DAU SAU SINH

Phan Van Manh' , Nguyén Minh Hai', Nguyen Viét Trung', Nguyen Lé Chién' .
Hisao Nishijo?, Muneko Nishijo®, Tran Hai Anh'

TOM TAT: Nghién ctu duge tién hanh trén 58 tré so sinh dd thang khée manh dugc
ghi dién nao trong luc nga, véi Muc tiéu: Xac dinh mét sé théng sé dinh lweng dién ndo
db cla tré so sinh du théng trong 3 ngay sau sinh. Phwong phap nghién cieu: Thiét ké
nghién ctru la mé ta cat ngang cé phan tich.Tir mbi ban ghi dién néo, hai doan tin hiéu co
dé dai 5 phat (mét tir giai doan ngt yén tinh, mét tir giai doan ngu hoat dong) duoc phan
tich gian tiép nh& méy tinh. Céc doan tin hiéu nay duwoc danh gia tinh déi xing va tinh
déng b héa & ca hai ban cdu. Ching cing dugc tinh toan cdc thong sé: tan sé bién cua
phé véa néng luong tuong déi delta. D liéu cia nhig. phan doan dugc tinh trung binh.
Két qua cho thdy : Dién ndo dé cua 58 tré so sinh du thang, khée manh trong nghién ctu
mang tinh déi xting va déng b héa cao, cac tin higu dién ndo Ia lién tuc trong ca hai
trang thai ngl. Khong c6 sw khéc biét vé cac chi sé doi xing nédo (BSI), d tré tin hiéu (d
Lag) dién ndo gilra hai trang thai ngd AS va QS trong 3 ngay d4u sau.sinh khi so sanh tai
céc thoi diém ghi ngay thlr nhét, ngay tht hai va ngay thir ba. Phén tich dinh lvong tin
hiéu dién ndo cho thay tan s bién cla phé (SEF) trong giai doan ng hoat dong cao hon
& ngu yén tinh (p < 0,001) va nang lugng tuong doi delta (dR) trong giai doan ngt hoat
dong thap hon so véi trong ngu yén tinh (p < 0,001).

Tir khéa: dién ndo do, ngti hoat déng, ngd yén tinh, tré so sinh du théng.

1. DAT VAN PE Tré so sinh (TSS) cé hai trang thai ngt
Phan tich tin hiéu dién nao (Analysis of  chinh la ngl yén tinh (quite sleep, QS)
electroencephalography signals) lién quan hay ngi sadu hay giadc ngi NREM va ngu
dén cau hoi dinh Iuvqng, dén nhiing glé tri hoat dong (active sleep, AS) hay nqu
chinh xac clia thn sb chil yéu va sw gibng  ndng hay giac ngli REM (3], [4], [6), [8),
nhau gitra hai tin hiéu ¢ cac chuyén dao  [9], [10]. Phan chia giai doan ngu dya trén
dbi xirng trong cung thoi diém hay &  hoat dong dién nao, dién nhan do va dién
nhirng thoi diém khac nhau. Phuong phap co:. Ghi‘DND la mét phuvong phap phd
danh gia ban ghi dién nao do (DNE)) co bilen Phat rng dung trong cac nghién clru
dién thuong lién quan dén do dac tan so, Ve gi?c ngu [4], [51'
bién do bang cach st dung cac thudc do Hien ' hao: 407 ABNP) - dinb > lwomg
don gian. Phuong phap nay cé nhiéu han (quanllfau)/e FEG, qEEG) yéu cau qua
ché, dac biét Ia khi can phan danh gia mot  trinh XLf Iy' t.oan hgf: cla bérl ghi DND ky
lvgng lon div liéu, nhiéu yéu to gay nhiéu... thuat so \iou muyc dich lam noi bat lén cac
thanh phan dang song cy thé. Phuong
phap qEEG can sy hd trg clia may tinh
dién tir, cac thuat toan va cac phan mém
chuyén dung. Cac tin hiéu da kénh

Hoc vién Quany
’Dai hoc Toyama, Nhat Ban

*Dai hoc Y Kanazawa, Nhat Ban (multichannel signals) cla ban ghi dién
*Tac gia chiju trach nhiém chinh: nao sé dugc x ly vdi cac thuat toan nhu:
Eraanau Anh Fourier cd dién, FFT (Fast Fourier
Ngay rhan bi: 221 112015 Transform), hodc mdt tmg dung hién dai
Ngay nhan bai phan bién: 24/11/2015 hon la bien doi Wavelet (Wavelet

Ngay chip nhan dang: 30/11/2015

53



Vietnam Journal of Physiology 19

nnnnn

(4), 12/2015

ISSN: 1859 - 737¢
et

. Cac bac sy lam sang ¢ thém

transform) 4

nhiéu thong tin cu thé, chinh xac hon
danh gia chic nang ndo bo. Muc dlfh
nghién ctru cha chung toi Ia budc dau
thiét 1ap cac théng so binh thuong, co
ban trén déi twong TSS du thang, khoe
manh dé tir do lam co s& khi so sanh voi
cac théng so tvong ¢ng trong cac treong
hop: sinh non, bénh ndo do thiéu oxy,
déng kinh tré so sinh... Chang toi tién
hanh nghién clru dé tai nay véi Muc tiéu:.
Xac dinh mét sé théng sé dinh luvong dién
ndo do6 gira hai trang thai ngu cua tré so
sinh du théng ngay trong ba ngay dau sau
sinh.

2. Ol TWUONG VA PHUONG PHAP

NGHIEN clu

2.1. Boi tweng nghién ciu

75 TSS du thang sinh tai B6 mén khoa
phu san (B10), bénh vién Quan y 103 -
Hoc vién Quan y, cé chi sé Apgar 8 didm
tror 1én & phat dau tién.

2.2. Phwong phap nghién ciru

2.2.1. Thiét ké nghién céu: ms ta, cit
ngang c6 phan tich,

2.2.2. Phuwong tién s dung:

Hé thong may Neurofax EEG-9100 hang
Nihon Kohden, diing cho TSS, 32 kénh,
cai dat ché do 8 kénh trong nghién ¢y,
2.2.3. bja diem va thoi gian nghién
clru:

Ghi BND tai B mén - khoa Phy sn
(B10), Bénh vién Quan y 103, Hoc vién
Quan y, tv 4/2014 - 9/2014. Phan tich ban
ghi tai BO mén khoa Chan doan chirc
nang (C9), Bénh vién Quan y 103, Hoc
vién Quan y, ti 10/2014 - 7/2015,
2.2.4. Thoi diém ghi va téng thej gian
ghi: .
Ghi DND & thoi diém ngay thy
thtv hai (N’z) va thi ba (Na) tinh
sinh ra. Bat dau lic ng va tong

nhat (N,),
t lac tre
thoi gian
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ghi-it nhat 40 phut. Qua trinh x¢ V c6 53

ban ghi (twong ng vdi 58 TSS dat yay

cdu (trén téng s6 75 ban ghi) . soc g

dung dé phan tich cac thong 5 trop

nghién ctru.

2.3. Chi tiéu nghién ctru:

- Chi s6 ddi xtrng ndo (Brain Symmety
R-L

. BSI =
Index, BSI): Ril

trong do R, |

la can bac hai hé s6 cla FFT cua rigng

tirng tin hiéu bén phai, bén trai.

- Tan sb6 bién cia phd (Spectral Edge

Frequency, SEF): chi tdn sé ma 90%

nang lwgng cuta tin hiéu nadm dwéi tan sb

d6 (SEFsp).

- Nang lvong tuwong dbéi delta (Relative

delta power, dR): phan trdm phan ning

lwgng & trong dai tan sb delta trén tong

néng lwong cua pho.

- Thei gian tré i da (d Lag): dé tré téi da

cua tin hiéu

2.4. Xir ly s6 ligu:

XU ly gian tiép tin hidu dieén nao thyc hién
trén phan mém EEGLab v13.4.4b chay
trén méi trwong MatLab 2013 (The
Mathworks Inc). S6 lisu nghign ctu Xt f
bang phan mém Microsoft Excel 2013 4
phan mem Spss 19,0 (SPSS Inc
Chicago, IL). S& dung phép kiém dinh gi3
tf’“yét Ve gia trj trung binh cta 2 tap do¢
13p, 2 tap sé lisy tirng cap va phan tich
Phuong sai mot yéuy t6, voi muc co Y
nghia thong ké khi p < 0,05.

3. K%T QUA NGHIEN c(ru

Kt qua v& chi sé géi xting (BSI) trond
caf giai doan ngu trén DND duge trinh b3y
"én cac bang 1, 2 va cic hinh 1.2
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N LI ey B
Bang 1. Chi so doi xirng trong giai doan ngii hoat dong va ngu yén tinh.

Ngay Chi sb déi xtrng (X + SD)
hi
g AS Qs P
N, 0,03 + 0,08 0,03+ 0,08
> 0,05
N, - 0,02 + 0,07 0,01+ 0,07
0,00 + 0,04

N3 0,01 £0,04

Bang 1 cho thay trong giai doan AS va  khong c6 ¥ nghia théng ké (p > 0,05, phan
@S, su khac biét clia BSI theo ngay ghi  tich phwong sai mét chidu).

Bang 2. Bac diém chi s6 dbi xirng trong giai doan ngu hoat déng va ngl yén tinh.

BSI Min Max X +SD p
AS -0,11 - 029 0,02+0,07
QS -0,14 0,24 0,02 £ 0,07 >0,05

vé chi s6 nay gilra hai giai doan AS (0,02
+0,07) va QS (0,02 + 0,07) trong giac ngti
clia TSS (p > 0,05, kiém dinh t).

Két qua trén bang 2 cho thay gia tri
nhé nhat (Min), gia trj 16n nhat (Max) cla
cac gia tri BSI trong AS va QS dong thoi
khong c6 sw khac biét co y nghta thong ké

Histogramof BSIforAS
25 =

20
15

10

Hinh 1. Phan bé gia tri ctia BSI trong AS.
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Hinh 2. Phan bo gia tri cia BSI trong QS.

O N & O ®

Két qua vé do tré tin hiéu (d Lag) trong  tinh dugrc trinh bay trén céc bang 3, 4 va
céc giai doan ngu hoat dong va ngu yén cac hinh 3, 4.

Béng 3. D§ tré tin hiu trong giai doan ngli hoat dong va ngt yén tinh.

e DG tré tin higu (X + SD)
AS Qs :
Ni 0,80 £ 1,33 0,87 + 1,30 e
N2 0,57 £0,96 1,21 1,82 s
N, 0,10 £ 0,00 0,43 £ 0,57

~ Bang 3 cho théy trong giai do
2 . a » an AS vé L =, 7
@S, s khéc bigt clia d Lag theo ngay b khéng ¢4 y nghta théng ké (p > 0,05, phan

tich phuong sai mot chiéu).

u e
d Lag Min Ma 9u hoat déng va ngu yén tinh.
x " e
B Bty s D i
g 4!4 4________/
Qs 0,1 o 065+112
K 1'0111’55 >0,05
do vé tré tin hiéu (d Lag) SW khac bigy

o Qi i
thai ngd AS va QS (kiém gjnp, ‘)a hai trang
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Histogram of the crosscorrelation lags for AS
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Hinh 3. Phan bd do tré trong ngu hoat déng.
Histogram of cross-correlation lags for Q5
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Hinh 4. Phan b6 dd tré trong ngu yén tinh.

Biéu dd phan bd cac gia tri dLag cia 12 0, cho thdy mirc do dong bd héa cao

7 sc tin hidu & hai ban cau.
. » . s = n jal doan AS cac it LRIy L » X
C?C ban 9“;‘,‘?"-3'; n : ;i:'? 3gvg:‘a hinh 4, gia Ket qua ve tan so lz:en cla Apho (SEF)_
V? Qs th? len; 3 uan chéo tai Lag trong céc giai doan aan {Joat dong va ngu
tri cwe dai hé so twong 4 ' yén tinh duoc trinh bay trén cac bang 5, 6.

ai doan ngtl hoat déng va ngu yén tinh.

Bang 5. Tan sb bién cua phé trong gi
PR e

Tan sb bién cua phd (X £ SD) :
2T AS Qs
i p 19,33 + 2,54
N 20,42 £ 2,11 CEEEE ke
N 20,06 + 1,59 CCERE
Ny 20,61 * 1,22
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nghia théng k& (p>0,05, phan tich Phiron,

' hai giai doan AS
Bang 5 cho thy trong hai giai doan sl )

% X £

va QS, su khac biét gitra cac gia tr tanésc')
ién cu C > i 1a khéng co ¥ o
bién cla pho theo 3 ngay ghi ‘ - e B
Bang 6. TAn s6 bién cta pho & giai doan ngll hoat dong va ngud yén tinh (X £ Sp),

Qs 0
Théng sé AS v
SEF 20,25+ 1,82 19,01 + 2,22 < 0,001
Két qua trén bang 6 cho thay sw khac Két qua vé nang lwong tuong dbi delta

biét c6 y nghia thdng ké gira SEF ¢ giai (dR) trong cac giai doan n:ql'J h?at dr:)ng.vé
doén AS (20,25 + 1,82) va QS (19,01 % ngl yén tinh trong ba ngay dau sau sinh
2,22) voi p < 0,001 (kiém dinh t). duoc trinh bay trén bang 7, 8.

Bang 7. Nang luvgng twong ddi delta trong ngt hoat dong va ngu yén tinh qua 3 ngay
‘ : dau sau sinh.

Ngay ghi Nang lueng twong doi delta (X + SD)
AS Qs P
N, 0.51+0,03 052%0,34
N, 0,51%0,04 0,53 % 0,03 >0,05
Ny 0,51 +0,02 0,57 £ 0,03 L s

Bang 7 cho thay trong giai doan AS v

khdng c6 y nghta thdng ké (p > 0,05, phan
QS, sy khac biét cia dR theo ngay ghi

tich phuong sai mot chidu).
Bang 8. Nang lugng tvong déi delta ¢ giai doan ngy hoat ddng va ngu yén tinh.

4_______-—'
Théng sé AS as p
P T e L T
dR (X ¢ SD) 0.51+ 0,04 0,53 + 0.03 < 0,001
\ ’ /

Két qua trén bang 8 cho thay si khac
bigt co y nghfa thong ké gitra gia tri trung
binh clia nang lugng tuong déi deit gitra
hai giai doan ngu AS (0,51 0,04) va Qs

£
ban ciu phai va trai. Bidu db phan bg
€ac gia tri BSI duoc tinh toan t tat:ai
cac kénh bén phai va bén tréi, trO{‘gh,én

: i - X iai ” 2 e nl
S0l 00 gy 9% 0o 1A s g
. va hin .
6 D At W e SR o et oo 3y thi gid !
(Ma?(;actt'Jna n!;“S)I Toar: (h;n\lsr‘:)’ e lU.n nhat trung binhhgélgl?\l‘ d?an > noayNhu vay Y
02 390 TONG AS va QS khong o a6 x >S| chi yey IajL : b

st khac biét co ¥ nghia théng ks giga hai  pys XNng gitra hai ban ciu xem

07 Remg e e e SSI00Z s e BE
v i BS1 o e g a0 V1100 ot X2 1 tn i i churs.
chi khéng vurot qua 0,5) )éaié?:?j i 1 (tham ehing han ?]hsam} Ee Dl uh;/éu (2
N - bAt dBi e °Ch_0 thay Fidar de i U"Vanmde cua‘tln e
khong c6 sw bat doi Xrng cag giva hgj ar sé€ phat tin hiéu gé& tim muc i

X(n). tin hiéy Nay sau khi dap vao muc

uon
dar:
18
5
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sé phan xa tr¢ lai radar, radar thu lai tin
hiéu ndy nhung né lai bi tré di mét khoang
thoi gian D= ne. T (T 1a chu ky lay mau),
tin hiéu ma radar thu lai sé bj suy gidm voi
hé sé suy giam A, tirc 13 radar sé thu lai
tin hiéu Axn(n-no). Ngoai tin hiéu phan xa
tr muc tiéu nay, radar con bj nhiéu cong
can thiép w(n). Vi v3y, néu trong khéng
gian c6 muc tieu ma radar phat hién dwgc

thi radar sé thu duoc tin hiéu: y(n) =

Axn(n-ng)+w(n). So sénh hai tin hiéu x(n)
va y(n) sé biét dwgc c6 muyc tiéu hay
khéng, va xac dinh duoc thoi gian tré D =
ne.Ts tr @6 xac dinh dugc khoang céach
muc tiéu [1], [2]. Trong ghi va thu nhén tin
hiéu dién ndo, qua trinh cing gan tuong
ty nhu vay. C6 nhiéu phwong phap dé so
sanh hai tin hiéu x(n) va y(n), phuong
phap twong quan chéo (cross-correlation
(CC) la phwong phap duoc s dung phd
bién nhat.

Sir ddng bd héa (synchrony) va mat
ddng bd héa (asynchrony) gitka cac tin
higu dién nao la nhizng thay ddi trong pho
ning lwgng cta hoat dong dién nao Xay
ra trong mot dai tan sé nhat dinh. Trong
phan tich cac tin hiéu dién ndo, dé danh
gia mirc do lién quan gilra hai tin hiéu va
thdi gian tré twong wng, thudng st dung
trong quan chéo (CC) hay d Lag. Chung
t6i st dung twong quan nay dé phan tich
sw ddng bd hoa clia cac tin higu & hai bén
ban cAu. Khi tinh toan CC, tim gia tri d
Lag béing cach Iy cyc dai hé so CC. Lag
dat gia trj 13 O khi tht ca cac tin higu dong
b héa hoan toan [8]. :

Bang 5 va bang 6 cho thay khong o
sv khac biét c6 y nghia thong ké gitra gia
tri trung binh SEF khi so sanh &' cac th‘l
diém ghi ngay thir nhat, ngay thu hai va
ngay thr ba, & ca giai doan AS va QS, Vol
P > 0,05. Tuy nhién, gia tri trung binh cua
SEF trong giai doan AS (20,25 * 1,82) cao
hon dang k& so voi giai doan QS (19,012
2,22). SEF duoc st dyng dudi dang
SEFy 14 thn sé twong ng VoI 90% tong
nang lwgng cda tin higu [7], [9)-

rm— -

Bang 7 va bang 8 cho thay khong ¢o
sy khac biét co y nghia théng ké gilra gia
tri-trung binh dR khi so sanh & cac thoi
diém ghi ngay th& nhat, ngay th hai va
ngay thir ba, & ca hai giai doan AS va QS,
vdi p > 0,05. Hoat dong delta la hoat dong
chl yéu trén DND ctia TSS. Nang luong
twong ddi delta (dR) la phan tram phan
nang luong & trong dai tin sé delta (0,5 -
3,5Hz) trén tdng nang lwong clia phd (trc
la dai tan sé tir 0,5 - 35Hz). Gia tri trung
binh cia dR trong AS (0,51 £ 0,04) va
trong QS (0,53 + 0,03) cling cé sy khac
biét dang k&, trong dé6-dR trong QS Ién
hon trong AS.

5. KET LUAN

Pién nao dd cla 58 tré so sinh du
thang, khde manh trong nghién cru mang
tinh ddi xtrng va dong bd hda cao, cac tin
hiéu dién nao la lién tuc trong ca hai trang
thai ng.

Khéng co su khac biét v& cac chi so
ddi xtrng nao (BSI), do tré tin hiéu (d Lag)
dién nao gitra hai trang thai ngu AS va QS
trong 3 ngay dau sau sinh khi so sanh tai
cac thoi diém ghi ngay th& nhat, ngay thi
hai va ngay thi ba. :

Phan tich dinh Iwgng tin hiéu dién nao

“cho thay tan sb bién clia phd (SEF) trong
‘giai doan ngu hoat déng cao hon & ngu

yén tinh (p < 0,001) va nang luong twong

“dbi delta (dR) trong giai doan ngl hoat

dong thap hon so vdi trong ngll yén tinh

(p < 0,001).
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SUMMARY
EEG IN THE HEALTHY TERM NEWBORN WITHIN 3 DAYS OF BIRTH

Phan Van Manh', Nguyen Minh Hai', Nguyen Viet Trung®, Nguyén Lé Chién', Hisao
: Nishfijoz, Muneko Nishijo®, Tran Hai Anh'
Vietnam Military Medical University
2 . %
’ University of Toyama, Japan
Kanazawa Medica/ University, Japan

characterise and quantify the EEG during sleep in health Y newborn for the first 3 neonatal

da{d/s. Fro;n each EEG record, two 5-min recorded segments (one from quiet sleep, QS,
and one from active sleep, AS) were Subject to an off-line computerized analysis. 5-
minute segments of EEG labelled as active sl : 4 o

analysed for each recording to assess the symm '
_ et ]

both hemispheres. It was also used to ca{culatez a::ms e CIuR

Spectral Edge Frequency. (SEF) and Relative dejta Power (dR). The number of variables

:;Z: reeducid b}‘: megn; of factor analysis, The results of quantitative EEG analysis on
iniicanty lokor (. < o00e ) o, Were Slanicantly hisher (n.a o Goed) . 5 yat
srgn; icant, g Elower (p < 0.0001) in AS than those in QS. We concludéd that the normal
newoorn EEG shows_ Symmetrical and synchronous continuoy tivity. Quantitative
analysis of the EEG differed in SEF, dR for AS and QS per; S activity. Quan

Key words; EEG, active sleep, quiet sleep, term neonate i
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