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Discussion on the montage methods of bedside video-
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[ Abstract]Objective : To explore the most appropriate montage for bedside video—electroencephalography (VEEG) of neonates and
preterm infants. Methods : VEEG using monopolar, average reference ,and bipolar montages were simultaneously recorded for 22
preterm infants with different conceptional ages. In the same time period, the patterns and numbers of artifacts were analyzed. The pa—
rameters that constitute of EEG background activity and the morphological characteristics of the deformed slow waves were analyzed
and compared in each VEEG. Results; The number of artifacts recorded by monopolar montage was more than that for average refer—
ence and bipolar montages. Monopolar montage had significantly more activation (P=0.000,0.000) and artifacts due to electrodes (P=
0.000,0.000) , environment ( P=0.000,0.001 ) , cardiac (P=0.000) ,and line/electrical noise (P=0.002,0.004). The amplitudes of the
brainwaves for the three montages were similar(P=0.172,0.099,0.145). And each brainwave was synchronized ,with no obvious
change in brainwave frequencies. Moreover, the morphology, phase ,and spatial distribution of the recorded waves by average reference
montage resembled the actual situation, better than the bipolar montage. Conclusion . EEG recorded by average reference montage ex—
hibits fewer artifacts and better represents the background activities and the deformed waves of preterm infants.
[Key words]video —electroencephalogram ; preterm infants ;monopolar montage ; bipolar montage ;average reference montage ; neonatal

intensive care units
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Fig.1 The influence of montage mode on waveform and phase,and the morphological characteristic of the deformed & waves 1
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Tab.2 Comparison of brainwave patterns in VEEG of monopolar,average reference and bipolar montages
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Fig.2 The morphological characteristic of the deformed & waves 2
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Fig.3 The morphological characteristic of the deformed & waves 3

343 it

SRR EF T EEG RiILE LT E, EEG
CSR AR 04 B B 45 R 0 AT Stk . L
I HEFER W T R 2% (infinity reference, 1) )
R s6 H phy T HE B 5D i oA I FH Bl R b i
PAZEA A 1k e PR b AT s >R FH H- 2 Bl P2 2
7 DL KOBURR 156 3 b
30 PHEAELEUMFRICEARKEABE, LR
FEBTHS HRE

fEH L L L H A AN R R A 5
L2 R B0 5 R S AR A B R R O
2L H R TR S E A I B ARl X, il EEG
Xof PRI R ey, J) R PR o 18 2% 45 580 ] g
W AR Bos AU T3R5 4275 S
PUTIRE I BhF, YIBELEE AR NICU iR
2 1Y EEG, T B I B 7 A DR | s i) [
BA (£ 1), 5 H R 22 TR Y
HEgFARKSHERWERS PG, — Bk, 5
eSS 7 B I 2 — , BT A2 2% f i
RS HaE A 2L, (HSEPR b Heale g A fIE
FeHLAE BT RESZ AR R DL R A AR v Y S )
IS BT G e B SR e
B, A RUET H A e YR R L I RS 5T 2 A 1 )
HAe G, A TR 7 L
AR s, DR B AR R IR WF5E
RG22 5 R PR A | 3 253 e
AP BRI XS FR 28 2 1 o S i i, PRI K 5
PRI Dhads i —Fp . 5340, T8 J LHaE K
AN RSB AR UAT A 2 ] B R Sk AR R ARE
3y, B L e R LS R T AR B AR 78 B AN
R, 7 AR Ol | £8 2 50 20T R RN . A2
HA 8 T TR A TR AT R S S

RIS . Y22 5 000 SR SRT 26 B B
JCSR HLAR A AN TT A AN B S A, DT 2D
T ORISR, KRS T htTHihe
32 HumFEki, RA-FH AL FEEEA TH
AU F 72U o B R & B 69 )

B4R 1k, B FEATSCH EEG Wil i BEAR Dy
R —  AUERE R e = A il 5 /0 ik B e R
TG B = B TR s 1 6217, (ELZE X T
A LR R R ) LSk — R AR AR , 00 10 1) 2 A7
I T seif sh B2 57 )L EEG W 6 sl B
Pk R B TS, G R B &5 T80 0 1
715101801 i 50 Bl Ak PR R IEAS
BV E IR 1B T S 0 2 e I 1 P T 7 N
ICTC Si% A 30t 0 ey AR A B 25 5% TR RS A
AH VLS 23 () 53 A 3275 5 AR B, 5 0K
SR AR  EE F A Bk A A S8 A, X
AR A0, O T R A v e, AR S
I s 0 R 3R T ORE e, AP A i3 £ )
AU 3 R —3R

P b, 27 B ) S R T B 22
AT TT it HL AR L7 A 28 ST, DB 2k LR DN
M BRI A S Bt , HO g A AHEE F g
ST FELRR ) RS AL R A, I L 30 7 v (R S5 P 1 r
e 8] A4 B B AT G, QSR B B Ao, B 25 40T T
e T AT Bk, = LSk BRI/ SR FH B S B
AT BB T B A3 M I il WA AT, 1 BTG P S ) £ PH
RTINS, MTPHS% SR SHER AR Lt
S A B e A (B S T T A, T HLaX A
SN Z S B 10 SR FE R R) 1 S A2, AN B
) LA o g — 10 3% FL AR R AR S A — R, Br
LI i A i I8 4 R 20 A 2 de 5 BRAG , BRS04
P S =B E R 5 = BT 2N (ISl e 2
Y122 SRR T AL 7L EEG G s
FKT



— 720 —

BERERKFZEIR 2015 ££55 40 &5 5 8 ( Journal of Chongging Medical University 2015.Vol.40 No.5 )

33 LSRRk RAFHY AL FERIEA TF
FEOUR e, B 7 T S 0992 51

T REB A, 777 )L EEG 3L 45
BRETE,, BT HAENRE, H= L EEG iR 4%
P FERMAEAFIL AR IR & U, FEil 2B 8
W10 VL2 miE § PRI ERELIEAY  HATEIE
S5 VRSN SR 5 Sz shA A I 1sRE A D
ARSCEES SCHRITGE O 29 AIF 5T FR I L R T & ik
IR 3 RIES, W 1~3 Al IE B S %S
I BT BT A0 S W A5 R PRI & I ATE S (T 1A
2A 3A), TRURK S5 F I 0 V9 1O ARk o D )
B 8 W WA AN AH B T AR 5 (A3 38, 505
B O P25 5, A IRTE ST A5 R ik 298 -
1237 (E 1B .2B 3B), HIE A5 Uk B — & 2
=4
Jto

i F NICU fEBEiay7 i = LK 29 i fa
HA SO IR PR D 5 A SO EE T 07 IR R 1
WF T 45 FE A 32 2 s R BL Al 08 1 5 i, 00 0% A %oF
EEG #FATIEHR S8 5028 0040, 5 183 R i S5
PR AR SR T 2 28 T IR, H AR XT3 45 (1)
SPRIEIEA TR, S et — 2 R AL, -
R | o EAR A S

g LAk, il SRR S Z 4 R R R B s,
PRSI, XU S IR RE AR A4 A T R AR
{ERF) 5 7= LS 54906 50 A9 0 B A K S 8 B 2
BRI, XS S B HAE A B ik, A AL
BB /D T BRI T, I ELAEWE B T AR | BTG
WA LR L EEG AU 506 3 L e 4% Fh
SRR S3Ah NG R FH ikl O 8,
FEARZRAE X F 3K BN AT A 24 1 1 B
JUEHGE A, BRI SRR R 22 19 NICUs HRg
IR B HAS B0 SRR, DT JEL I PR X 45 ol s 5
Az L F A B 7 S WA R 7R 22

& £ X M

[1] Boardman JP,Walley A,Ball G,et al.Common genetic variants and
risk of brain injury after preterm birth[J].Pediatrics,2014,133(6):
el655-e1663.

[2] Selton D, Andre M,Debruille C,et al.Cognitive outcome at 5 years
in very premature children without severe early cerebral abnormalities.
Relationships with EEG at 6 weeks after birth[J].Neurophysiol Clin,
2013,43(5-6):289-297.

[3] Hayashi—Kurahashi N, Kidokoro H,Kubota T, et al. EEG for pre—
dicting early neurodevelopment in preterm infants:an observational co—
hort study[J].Pediatrics,2012,130(4) :e891-e897.

[4] Le Bihannic A,Beauvais K, Busnel A, et al.Prognostic value of
EEG in very premature newborns[J].Arch Dis Child Fetal Neonatal Ed,

2012,97(2) : F106-F109.
[S]  Niemarkt HJ, Andriessen P,Peters CH, et al.Quantitative analysis
of maturational changes in EEG background activity in very preterm
infants with a normal neurodevelopment at 1 year of age[J].Early Hum
Dev ,2010,86(4):219-224.
[6] American Clinical Neurophysiology Society.Guideline two: mini—
mum technical standards for pediatric electroencephalography[J].Am J
Electroneurodiagnostic Technol ,2006,46(3):205-210.
[7]  Walls —Esquivel E,Vecchierini MF,Héberlé C,et al.Electroen—
cephalography (EEG ) recording techniques and artefact detection in
early premature babies[J].Neurophysiol Clin,2007,37(5):299-309.
[8] André M,Lamblin MD,d’ Allest AM, et al.Electroencephalography
in premature and full-term infants.Developmental features and glossary
[J].Neurophysiol Clin,2010,40(2) :59-124.
[9] Vecchierini MF, André M,d’ Allest AM.Normal EEG of premature
infants born between 24 and 30 weeks gestational age :terminology,de—
flnitions and maturation aspects[J].Neurophysiol Clin,2007,37(5):311-
323.
[10] Tich SN,d’ Allest AM, Villepin AT, et al.Pathological features of
neonatal EEG in preterm babies born before 30 weeks of gestational
age|J].Neurophysiol Clin,2007,37(5):325-370.
(L] AT, 207 BT AR L L PR A RA AR R i PR 7 FH S R 0] i PR
Mz H AR AR 2007,16(2):116-117,119.
[12] FEAZE 4k 08,88 A&, 55 522k 28~30 JAHL ™ LI L 1A
WA AL X HC TR Al A0 (L D s PR S [0].565 = A5 B R
2013,35(15):1624-1628.
[13] & W6, 2% AR R nE LK L 181 7 IR B R it e (0], 1 PG
[52%,2013,42(34) :4211-4214.
[14] Kidokoro H,Okumura A, Watanabe K.Abnormal brushes in preterm
infants with periventricular leukomalacia[J].Neuropediatrics, 2006, 37
(5):265-268.
[15] Qin Y,Xu P,Yao D.A comparative study of different references
for EEG default mode network : The use of the infinity reference[J].Clin
Neurophysiol ,2010,121(12);1981-1991.
[16] Marzetti L, Nolte G, Perrucci MG, et al.The use of standardized
infinity reference in EEG coherency studies [J].Neurolmage,2007,36
(1):48-63..
[17] Zaveri HP,Duckrow RB,Spencer SS.On the use of bipolar mon—
tages for time—series analysis of intracranial electroencephalograms[J].
Clin Neurophysiol ,2006,117(9):2102-2108.
[18] Nagarajan L,Palumbo L,Ghosh S.Neurodevelopmental outcomes
in neonates with seizures:a numerical score of background electroen—
cephalography to help prognosticate[J].J Child Neurol,2010,25(8):
961-968.
[19] Selton D,André M,Debruille C,et al.EEG at 6 weeks of life in
very premature neonates[J].Clin Neurophysiol,2010,121(6) :818-822.
[20] Ludwig KA, Miriani RM, Langhals NB, et al.Using a common av—
erage reference to improve cortical neuron recordings from microelec—
trode arrays|J].J Neurophysiol,2009,101(3):1679-1689.
[21] T, 275 T2 22 A A7 JL i el P e i 1 FHATFE ).
Il PRI L2225, 2000, 9(3) : 135-137
[22] Kidokoro H,Okumura A,Hayakawa I, et al.Chronologic changes
in neonatal EEG findings in periventricular leukomalacia[J].Pediatrics,
2009, 124(3) . e468-475.

(G4, L)



