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EEG in the Premature and Full-term Neonate

5l

X
o

Hee Jung Chung, M.D.

5 A
0|5
H
N 2
g e ARl 2 Y, W 12

Feddedl M they) g Hshas 4
a7Ed =3 A2 HuE 97] geixE Hst AAL

99 ol

A7k BWE 714 FEF 5l 5 o2l e Wel Beut,
AR A e ARl ARA S 15E

Hrksta AAeted o) 483 AAtelth. 53 misol
oA £FNE 2 e A-F ARFXLSE pancronium
bromide(pavulon)2He Z%0] &A1 & AH8-3te] 2914 vt
H) (iatrogenic paralysis)& F=3te 2$7F B, °
A9 why] Wi A7 AAlRe date] S A8

selg 4 glomz Aol Myt 2B Bk &
Mo ALgE T gt} 3 AMorlde B AAetel
AT tremors, jitteriness, startle, apnea-bradycardia,
REM sleep activity 22 &%) % (paroxysmal disord-
ers)o] Bo] UeEhA ol AAJoladz o] FEH,
ol AL Tk U WAL vl f-838kth Yozt
A} 0|88+ 7FE A A H (epileptic-based seizures)®] A&t
W oolye}, Aol E e ok 80%E
whel 7] ok 24t 73 ¥ (subclinical seizures)®] 7
A B4 glolE Ade] E7bs st

ol 7ol Aol A AAAY 75& Bt
AAEEE AHEE # 0}‘43}"] Aol7gde] Zttol] P4
oln} Uolrta gAle] ¥ o Sahe vlol= AlAotet
ZolA7] oA ml-- o 1?& AR LA UThH?
g o] Al7]e] YR AL HuppARioRE 1 A
oS A& = 7] wio(d : FBH X~ HF HEE

U= T

FRegRy #3Y 2aHd 2ot

Departments of Pediatrics, NHIC Iisan Hospital, Koyang, Korea

MARAL : B34, 411-360 2715 LAl b7 94€ 1232
TEL : (0344) 900-0260 - FAX : (0344) 900-0039

A B AAFE=Ago]

oL W Z A} 01)

fir ot o

-9
(4]
A

g4

[ R= A T O

r_.l\g

126

= %) SR
A7 g Aol

= AAols) vigolste] wEel 2o F
Gee] the A el 71, A4olst
g1 she) Aol 97 w1 Aot ol thaled
A3 Bomx Tde Ao} ¥ABY Ad A8
3} a0 ol Ze] =go] ¥mrt ek,

-]

o_] o

Aok I HALY gy R
AAel= e EH7} Z}O} 10/20 3¢ B A
171 3157] f&o), Ao AXE A T8k
S AEkeiA AR h’%(Flg 1). & FP3, FP4=
frontal polar(FP1, FP2)$} frontal(F3, F4)9l
A7l $44]
ittal areas), T3, T4(midtemporal or paratemporal), O1.
02(occipital) et Fz(frontal vertex), Cz(central vertex),
Pz(parietal vertex) & A3k 2lo] Bgo|tt.? ol9jd]
glolo] QA EAE 9] Hrll wl- Fad AejH ARE,
Qb AT M7 Be FERO TEAA A AR
WA S 71 Eskdof gt ol Qi AE
=7 {32 FA 7153] Hside A2 20 chan-
nels7} B, tiF-Ee] 7|#ed &Y montaged At
g8t Aok sie =@ AFQ thetatt deltas}2 tl
By 250l 93 mEdE FAVNES YR v Wi
o], olEl et XS SetH o e o & #FE] e 715X

-
=
-

o}
w e Mo
ox Hr i

2o m{m
ro i

Z

=3t

X713, C3, C4lcentral, parietal, or parasag-

=
1
L L—‘.‘L
il

o] &2 ol sle] 712452l 30 mm/sec o} 28] =
2 15 mm/secE 713t} BH = ATy Hel= 0.3~1

Hz Ate], m53 961 70 HzE

AR Bote] o] AT E B 75| 98]
ok 408N 60RAEE 7| 2= Ro] FAUHL Qi 7
el A FadE R W v Hole] WstE #els)

FE AR

it

>}L

J Korean Epilep Soc/ Volume 3, December, 1999



Table 1. Electroclinical states at term

& o &

Electroclinical Awake : Asleep :
parameters Active (REM or Dream Sleep) Quiet (Non REM)
Behavior
Eyelids Open Closed Closed
Eye movements Present REMs None
Tonic EMG Variable Off On
Phasic EMG Variable On Off
Respirations Irregular Irregular ; brief apneas Regular
EEG Continuous (activite moyenne) Continuous (activite moyenne) Disc9ntinuous (trace alternan) and
continuous slow wave sleep
*Cited from reference 4
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Fig. 1. Neonatal Montage and Channel : 1) FP3-T3, 2) T3-O1, 3)
FP4-T4, 4) T4-0O2, 5) FP3-C3,6) C3-01, 7) FP4-C4, 8) C4-02, 9) T3-
C3, 10) C3-Cz, 11) Cz-C4, 12) C4-T4, 13) Fz-Cz, 14) Cz-Pz, 15) T3-
Cz, 16) T4-Cz.
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Fig. 2. CSWS and spindles, recorded from a 8-week-old full-term
baby during quiet sleep.
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Fig. 3. Evolution of continuity. A : premordial discontinuity, TD :
trace discontinu, TA : trace alternant, AM : activite moyenne, CSWS :
continuous slow wave sleep.
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Fig. 4. Discontinuous EEG activity. A) Normal quiet sleep in a 33-
week preterm baby : trace discontinu. B) Normal quiet sleep in a
full-term baby : trace alternant. C) Burst-suppression pattern, which
fails to show reactivity.
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Fig. 6. Interhemispheric asynchrony, recorded from a 3-day-old (37
weeks EGA) infant with congenital heart disease during in-
determinant sleep.

Table 2. The influence of conceptional age on the duration of the interburst period

Duration of interburst period(quiescence) in seconds

Sources/Reference

Tharp” 6-7 4-5 | 4

Anderson et al'® l 8-16 | 5-14 4-11 I

Scher” <40 <30 ] [

Eyre et al'® 25 | | 5 | = 12 | 10 | s 40

Lombroso"” “Seconds to 2 minutes” 3.6
26 | 27 | 8 | 29 30 | 31 [ 32 | 33 ] 34 [ 35 Term

Conceptional Age (WK)

*Cited from reference 4
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Table 3. Interhemispheric synchrony and conceptional age
Reference
Lombroso'” REM 70 - 90%
IS 90 - 100% 80 - 100%
— 00 — 00 - Oo _ 00 00
Anderson et al'? NonREM 50— 70% 60 — 80% 70 - 85% | 80— 100% 100%
M=90% M=94% M=94%
R=80-100% |R=79-100%|R=86~100%
26| 27 | 28 | 29 | 30 | 31 | 32 33]34|35\36|37|38|39|40

Conceptional Age (WK)

M=mean ; R=range of values ; REM=rapid eye movement sleep ; IS=indeterminant sleep ; NonREM=nonrapid eye movement sleep

*Cited from reference 4
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Fig. 7. Monorhythmic occipital delta activity, recorded from an awake
32-weeks EGA infant.

ot 22014 30~60§77}x = x@sm 4376l 5
7144} B4 € Zrout hE ot WAHAY 4% Yo of

21~ 28774l VFEhP7] A28l | 30~33%
7P &3] BAE A, 34F o) FoE A8 FojBo,
© AR LA Slt} o] Fol = vy
o] 3L ¥ &4l vlmE e
2EE Ao 7 A o

>
N
)
o3
il
é
m%

FANG 24 SR detste) A
Fd) 7Vg 3 22N (Fig. 8), 85
G185 FER Aejstol v

Bei4iste] 21ko] ¥ 345 of

o &
re,
oft
o
ki
w
S

5
24 "olxt}, Rolandic
2] gt
ojstdo] FEAHE 305 o)HollE FHR AR

FolM F2 Hurt vehtal, AFRe 255
7FHolE AL o] Al7]9) H¥Yg 4 AT EEHo)= yn-
derdevelopmentE Holu F& 4] Ay wkgo]
o] Fofx]7] WjEo 2 Alg ) ¥

4
—

-

S

)

jor

& L=
FFEd

=

3) 25 MEDH(Rhythmic theta waves ; Sawtogth theta
activity)
olF &A1 45~6 Hzo AMetots 46 43 305 o]
Ste] wlgololl A FFRAM FEE 31, 30~345 Alo]o)
© FE 5 (midtemporal region)ollx #EAT}H(Fig.
9). o] L2 T -2pg el BAGe] BE A7) &
#HHT ggo] ¢ &84 AH Tl del @ (sharp) 3

132

Fig. 8. Centrotemporal delta activity, recorded from a sleeping 1-
week-old (26 weeks EGA) infant.

Fig. 9. Rhythmic temporal theta activity, recorded from 2-week-old
(30 weeks EGA) infant.
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Fig. 11. Anterior dysrhythmia and Encoches frontales, recorded from
a drowsy T-week-old (39 weeks EGA) infant.
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Table 4. Classification of abnormal EEG background activity
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Mildly abnormal

Moderately abnormal

Markedly abnormal

a) Mildly excessive discontinuity during discon-
tinuous portion of the tracings

b) Mildly excessive intehemispheric asynch-
rony for CA

¢) Poor concordance between clinical and
electrographic sleep state

d) Mild poverty of anticipated backgroud rhy-  CA

rony for CA

thms for CA (e.g. mild decrease in mono- d) Marked focal abnormalities (e.g. persistent focal

rhythmic occipital delta, rhythmic occip-
ital or temporal theta, brushes)

e} Mild focal abnormalities (e.g. excessive
sharp waves in temporal or central regions
: focal voltage attenuation)

a) Moderately excessive discontinuity for CA (in-
terburst period typically exceeding 45 sec for
CA<30 wks. or 30 sec. for CA >30 wks)
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©) Poverty of anticipated backgroud rhythms for

a) Markedly excessive discontinuity for
age (interburst periods typically exce-
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some age appropriate backgroud pat-
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b) Burst-suppression (paroxymal)

¢) Gross intethemispheric asynchrony

delta activty or focal absence of expected back- d) Extreme low voltage (< 5pV for all
ground patterns such as brushes)

e) Persistent low voltage (generalized reduction of
voltage <25 pV background activity for all states

states)
e) Isoelectric

*Cited from reference 32
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Fig. 12. Abnormal sharp EEG transients, recorded from a 1-week-
old (37 weeks EGA) infant with meningitis and seizures.

9 e EAL Belth 94 o ghe] 7]7ke] vj-$- Fof =t
Hspikes)d WIS YA, A&H o2 Tl & Ao Ye}
U= 48RS Bon] 185 37) o]de] ¥le= A5 Vet
T, AEAge] e Bed 2o Yehdr] wEel
Holth(Fig. 12).% o|#d ¥
AAE Ago] ot &

T Aot Huell M e =

o]l #H(multifocal sharps)7} ©
= w7k o = ojuff Ho
7b Jehtbe B2y 7 2 B
B 38 o Bl AAete] MEA H T (diffuse en-
cepahlopathy)9] A& =& 8t
oM ols 1 w7t wl-¢ van

—L

of IIf Flol'

e FHYE Hole o v (positive sharp waves)9]
72A%(Fig. 13)E 495 Bojs WA dasde @ 44
Agate Faeis @ 53] SANA #EEHE A9

= wAF9 WA Az (periventricular leukomalacia)
o]y} x4 23 (intraventricular hemorrhage) < o
w] Ae] o] g u veptke e R delA °]‘ﬂr3”33
ol9lo|w R WHPEZ, AL s¥EA HT

H| 5ol w&it é‘-%loﬂ’ﬁl?_ Futslo] Yehdtn OLBV%
glom mlaoldsE FAN-oA A5 v, jhafo}
o WheFsE —§~‘?~‘jr°ﬂ*1 A JeR s ekl dnk
Aol e 2 A=t el

[«
-
O

HE(EEG seizures)
AAAQI W5}t 9ol owtel= ], Wt A
3 AlF T Zo) 9l she] AR (event) o2 o) A& &

ae 24

fil

J Korean Epilep Soc,/ Volume 3,/ December, 1999

Fig. 13. Positive rolandic sharp waves, redorded from a 2-week-
old (28 weeks EGA) infant with a right-sided grade IV intraventric-
ular hemorrhage.
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