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Revised Electroencephalography Terminology and Clinical Consideration
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Electroencephalography (EEG) has been used for decades to evaluate and assess brain function. It is a useful method to

diagnose brain disorders. However, confirmed interpretation of EEG is quite challenging because there is no standardized

method for EEG reading and this may lead to interrater variability even among expert electroencephalographers. In this

background, uniformly accepted nomenclature for EEG pattern were required to improve interrater agreement and to

support communication for EEG research. American Clinical Neurophysiology Society (ACNS) established the standardized

critical care EEG terminology since 2012 and has recently published the revised 2021 version of EEG terminology. This

review covers new concepts of 2021 ACNS EEG terminology and clinical considerations of various EEG patterns.
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Figure 1. Marked asymmetry. The background was composed of 9-10 Hz alpha activity on right hemispheres. Continuous low attenuated cerebral

B N i 2 e N N Y AW L BT Y
B L B Y NI e Y N e W e g
B O T F e NI O N et U e SN, DR
R XY Vo OV NSV, WS N SNSRI S WU SN UV, W Ve SN NIV S G
S PR AN AN PN AL NP i o N i AN ANASNA o A NS AL N s Nt
MFB-EWWWWWMWWWMW
MW-‘FBWWWMWWWWW
VA PBLO2 Y\ MPANAAAS AN AN A AR A NAAAANASANNN A A pet AN A
B A T e T T R T

~~~F3-C3

~~-C3-P3

~rP3-01
B N N N e AV A P
PFACAA IS A L P AP [ N U A o g P AN s
mcLPMWWWMWW\MWVWW\/WWMMWMWWW
w402 AN VA N ARAN S AN W AN AN AAAANA 1

FZ-CZ

mczquWW\WWWWWWW
LEOG-A1 WWWMWWW“WWWWMWMWW
REOG A2 A\ A A Mo Nt forsr PN s TN e T N

[EKG] |~ A A

A e

—[Photic]

activity and small amplitude of 2-3 Hz delta slowing on the left hemisphere.
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Figure 2. Burst-attenuation. Bursts (>0.5 seconds and >3 phases) of generalized activity, in between bursts there is lower amplitude background
activity (<50% of the background/bursts, but >10 pV).

Figure 3. Burst-suppression. Bursts (>0.5 seconds and >3 phases) of generalized activity on a suppressed (<10 uV) background.
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Figure 5. Identical highly-epileptiform burst. The pattern is burst suppression. The first 0.5 seconds of each burst appears visually similar in all
channels, qualifying as identical. Each burst also contains about 2 epileptiform discharges occurring at an average of 2 Hz or faster within a single

burst, qualifying as highly epileptiform.
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Figure 8. Generalized periodic discharges (GPDs). 1 Hz sharp generalized periodic discharges on both hemispheres.
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Figure 10. Lateralized periodic discharges (LPDs). 0.5-1 Hz spiky LPDs. Despite their spike-and-wave morphology, the discharges are periodic (as

there is a distinguishable inter-discharge interval between consecutive waveforms and recurrence of the waveform at nearly regular intervals).
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Figure 11. Bilateral independent periodic discharges. Periodic spike wave occurring at 0.5 Hz in the left frontal area. At the same time, there is
another periodic spike wave population occurring at 0.5-1 Hz in the right frontal area (box).
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W7 (discharges)y> 1] 72t BAIRle] A|&A o] 0.5% 1] (3) FA=HERA AR (SW)

TH<0.5 seconds)?] I}, = A|<€A1710] 0.5% o J(=0.5 seconds) Syt oy} Fuietes Mulel g W Uehts
olaL epge] 370 ofsiel TFolchE Euibursts]: >0.5% A 1 o7 A&HoF oAl Alo]S cycle) oA WRFEH 7|4FHH):
o] 47 o<l ) (Fig. 4). 1 Hz 627F = 3 Hz 227D). &5 SAj EX ofjxjubEgt
A Afeloll ZHAo] glofof Aofgt 4= ek wtef Afo] ZHzo] EA)
(2) BEUEFS(RDA): WA w3k mefe] akgo] 7+ glo] B 27|9A(PD) O& 7|43 cFig. 15).
d&os WAEE= A 71&sit) ARIuk(sinusoidal waveform)
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Figure 14. Multifocal periodic discharge. Multiple independent lateralized periodic patterns occurring at the same time, with at least one in each
hemisphere.
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108 CHSHMEMOIRIN| NI402 22, 2022



@) 4 1

Lateralized RDA+= lateralized PD (LPD)9} 5ot Ar2 4
22k acute seizure)T} Zlo] WAE AOE A ok of 5o
Qloix%= LPD7} § o] Holal, AA LA “plus modifier”
b G5 A wi5o] ek $17o] Sk A0 el
sk

3) &5 44]oJ(main modifiers)

(1) S (prevalence)

A 71501 oflF(epoch)oll A & (pattern)o] ZASH= Bl&o]
th oS 50 1020k} 2-Hz 7 7PD)O] 12 52t Tty
10327k} 0.25-Hz 27]9do] 14 59k dke]= 21 H5 10%9]
LW E(prevalence)E K 2lthal g 4= qlctk. (D Continuous: >90%
of record/epoch, @ abundant: 50-89% of record/epoch, 3 frequent:
10-49% of record/epoch, @ occasional: 1-9% of record/epoch,

® rare: <1% of record/epoch.

(2) 717Hduration)

£ oPlpattem)o] G405 T gorhel 717k 7]
%351tk D Very long: >1 hour, @ long: 10-59 minutes, (3 inter-
mediate duration: 1-9.9 minutes, @ brief: 10-59 seconds, & very

brief: <10 seconds.

(3) Fu4(frequency)

2T S5 gok, 54 g HEet WS Vet
HEZ7A, W% 1 Hz, H$ 0.5-2 Hz). 37]3PA(PD)T} o)
ATEERA(SW)E] 7425 Hz ol3te] Zids 102 ofuolofst
RPPsz2 HFale. Hiok bl 25 Hz o}l 10 oA} 12t
Hopbd HulF2Kelectrographic seizure) 0 2 A OJglct. E RPP=
4 Hz oe] F314-2 71 4= 9100, WioF RPP7} 4 Hz ool
WA 78 2|47k 0.5% o]Ao|d BIRD (<10 seconds)o| 7L}
P >10 seconds) O 2 HEEc) mfg 2447k 0.5% 1)
dto]H RPPE §IE31A| Lalal tl=ZuK(polyspike)Z E-FFrh
(Figs. 6, 7).

(4) $1phase)
FlEAe P B HE S0 g Al o] R A%

A Ehs AR 71EAE de AeR sk Gt

(5) I7}=2-2(sharpness)

@ =(spiky): A&Ate] <70 msecl -, @ ol|(sharp): 2|
AJZto] 70-200 msecd] AP, @ U7IES HOKsharply con-
toured): Tgo] Ghrg WeFo] ZHXU A|&Alzte] o] dfjuts
EEAIZIA] O 79, @ F5EIHblunt): $WISH = ARQlE}
(sinusoidal) H9FQl 7%

Qi ek Sl ofal} Utk a4 olg wE Wiz
nepow vkshd ke, %4} Wol(normal variants)S o
& Aol T Bssfof e[S WS 4 ik vl 15A o
A Folah(vertex sharp wave)= =L} of|ote] e B 4=
AL, AR SFEHAA YERE 5 Qs HFISTH(Wicket
spike) olA] S} efols] o] WO R PSS U
ofz s} Eick L HiolE AAH0E 1 4 ol Fuks WHAM
(wakefulness, high amplitude, anterior, male), FOLD (female, oc-
cipital, low amplitude, drowsy)ollA] H& 4= Qli= 6 Hz ZWk=EA]
=5l (generalized spike-and-wave discharge)?} 45 A4

oA ] A Z 110K Benign epileptiform transients of sleep)o] It

(6) ZZ(voltage)

sj] 71 3 T 7Kg ke A1 71] AelE Uekich
D Very low: <20 uV, @ low: 20-49 uV, 3 medium: 50-149 uVv,
@ high: =150 pV.

(7) A= (stimulus-induced, SI), AF=2-2(stimulus-termi-
nated, ST), A}H(spontaneous)

2P AT F30 o Hjulappattem)o] HOITHA A,
24 23] <laf olfl o] opstEl ALt FAChd AFRSOR
71453 42 Itk o714 2P AL A 2Rl ek
2k ARIglo] P8 APl A AAIS Rk 24 AT ER
o= 7PEA WA= 2R S57A] BgsiAl itKauditory, light
tactile, patient care and nonnoxious stimulation, suction, sternal

rub, nailbed pressure, nostril tickle, trapezius squeeze, or other).

(8) Z3Kevolution)

Z3Fsl=(evolving), W5 Qli=(fluctuating) = 1717 F(static)
A7) 9low, Fulix(frequency), $12|(location), % %{(morphology)
o] wslg Y,

@D As}sl=(evolving)
Tk, QIR BeFollA] Aofte 2/ o o] FEeh eAbA Rl vk
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7} TAE = AeE wel=g), @} Z3Kevolution in frequency)

= Aot 24 o] ife] ALAQl Fuls WSyl 4 0.5 Hz ol
Yepd w) ZoJgtc(o): 2 Hz — 2.5 Hz — 3 Hz &= 3 Hz —
2 Hz — 1.5). T 3t a7} 24 370 o|Ake] Alo]E(cycles)S
7P TEESTHel: 1 Hz=& 3% Fi= 3 Hz2 1%). o8 54,
of 7o) 3 He2 12 oA} Vet ¥ 2 Hr 152 ol 142l
CE7F ThA] 1.5 Hzi 2% o WSkl o2 HQITh Farferls}
2fal & 4= 9} HoFASHevolution in morphology)= <402
24 20 ol AEAl Hgo] Wk Fdor 3AelE(eycle)o
7|5 u) GOtk ol SH, Sk 47119] 91 (phasic)S
7V 7 1PAPDo] 3A0l20] Uehd 5 alahmate] 237 AT
TR oR PN oA 27) 9] BERE S oR wist
= oAk HolohH mokslE Aot 9z ASKevolution in
locationy= 35+ 10-20 A=+$]*|(standard 10-20 electrode loca-
tiongollA] £AH0R Fa 220] the A AR TA Lk
21 ek ZF A50lA] 3A10]E ol Al ofof Aofe 4= ek
W3}k 5 A&
1 oY el FEw (RIS} obd ofl: 3 Hz 1 — 2 Hz 72
— 1.5 Hz 232), @3] 21¥(amplitude)7t Ho}sh= 22 1ok
JOIBHA] k=t

HEXISK(frequency, morphology, location):=

@ W% 9= ﬂuctuating)
e, o T SIA7) 13 o)A 7200 Wol A koAl

3 ol t&ﬂ% A0 ABE WEAIA) gror
4w el o2
1.5 Hz2 Faf Hsp] Q13

A 3A101F o]
E9]1Hz > 15Hz —» 1 Hz —

St Hoke Fupprh 1 ol

o

rprefi N W mned M\l Nmn Pl AP NA ;\w\, \/\FV”"UM\/\SJ 'y
PR e P [ N I W/«MPJ.A\//\/ N, ‘\,./V\,/

A 2] ehotrhd HEulax(fluctuating frequency)2tal o 4=
QItH A EF9}47] ofd ¢: 2 Hz 30% — 1.5 Hz 30% — 2 Hz
3% — 1.5 Hz 30% — 2 Hz 58) (Fig. 16).

@ A= (static)
5} Ee WS WEAIA o

o= v o

rlo
o,
O
It
g
E

(9) &12(plus, +)

Hubokale: Rt WAl L(ictal-appearing) O & W= 271A]
Ql 540 o] fAo|(modifier)= F=7"71(PDs)} w5 2Etet
SRDA)ITF QEY = qlom SHEFA(SW)ol= 24 =
th. 71 5o +F, +R, +FS = +FRo] itk

D “+F”

AEk(theta) o4fe] w2 Hgo] FAZ 2 WIlM wE
(thythm)2] =12 9131 opd #E let e A P
Efgkgoll 283 4= leh(ell: PDs+F, RDA+F). vl
“HF7E ZgbA o R ke 7o EICE“E} Rk
o] #ol & = qlaL, F7HloI elsdlekso] vl wivt ¢
oltk(Fig. 17).

o)

@ “4R”

2|5 (rhythmic) F+= F2]5(quasi-rhythmic)?] ZERZ-5(delta
activity)o] A uff 7]ash] F=7gdout 2-gste] ARget 4
QIth(ell: PD+R).

,“le-'\ "\ ,\/‘ W_,.,_,»,_,M /\_M\V\_,__\.,\_,\
e r‘,-\ﬂkw-, \_‘/-A‘/\W

Figure 16. Lateralized periodic discharge with fluctuation. Lateralized periodic discharges that fluctuate in frequency between 1 and 2 Hz.
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@ “+8”

of|l(sharp wave), = Z(spikes) = G725
contoured)s} 17kl ) 7dsated, ehEelelekEolnt 283t 4 9l
o} 7ML “4FR™S AMEE 4 9T, g|SdElEEO “+FS”
SAJo]S 8T 5 9lek. Tt F/ M ejSeEErEo] 54|

of H]=3t &R HA A e, RDA+SHETH= PDs+RE 7|
231CKFig. 18).

@ ef(sharply

@ “Extreme delta brush (EDB)”
S5t HER-(delta activity)of] W
AHow AN tot Hsmiolt

5 (fast activity)o|

=
o
it
d
00
2
I
2
0z
Kl

e HH M) 555, AEARN] s, T1E]al “plus”
—’,‘J\‘Oi(modiﬁer)ﬂ- Q2= A WK acute seizure)y} Wo| A
Ao Elolgle, ™ yitol win} shao] ARl A5
(SI)Oﬂ ofaf vrepgAloll mebAs Wk dabdo] B3 Zlos
Upepgte

4) A& 2=2]6](minor modifiers)

(1) “FAA~H(sudden onset)”
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Figure 17. Generalized rhythmic delta activity (GRDA)+F. Two-Hz GRDA with superimposed low amplitude quasi-rhythmic fast activity (solid box).
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Figure 18. Generalized rhythmic delta activity (GRDA)+S. 2 Hz GRDA with superimposed repetitive sharp waves.
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(2) “APAlu}r 9K(triphasic morphology)” (3) “Anterior-posterior lag” ¥+ “posterior-anterior lag”
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Figure 19. (A) Electrographic seizure (ESz). Definite evolution in patterns (frequency, morphology, and location) lasting at >10 seconds, and also
averaging >2.5 Hz for >10 seconds (either criterion is sufficient to qualify for ESz). (B) ESz cont. (C) ESz cont.
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8. smpaaHelectrographic seizure [ESzZ)z 2) W85 A e electrographic status epilepticus, ESE)
QWpispaK electrodlinical seizure [ECSZ)) wfopiafo] 105 ol GidElo] TR 608 ojAfe] izt

AAIA 220%™ ESEZL U= 739 Aol
1) Eup2HESz)
=B85 7] 2(Salzburg criteria)o] ©]Astol? the & st 3) | PEEHECSzZ)

of sigshd geletth(Figs. 19, 20). (1) HAFTEGY] >2.5 He AT wfulokito] Higdh olytAlo] glom A7k oz o
B 10% ol yHtE= 9102 ool 25709 o]4Fe] W), 2|(time-locked)3fjoF SFCHFig. 21). ¥ute} A==Ato] v|7A+L 3

(2) Z3Kevolution)Z HoJer 4= Ql= HupeFito] 10x o4} w2k HASA FAR FAlo] THEofoF gtk
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Figure 20. Electrographic seizure (ESz). Since the polyspike shows a frequency change in the same direction for two consecutive time periods, it can
be called evolution. This definite evolution lasts more than 10 seconds, so it is ESz. The frequency of the polyspike varies from 2 to 5 Hz and then
1 Hz.
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4) H&=RPAS AL/ Jelelectroclinical status epilepticus, ECSE) (1 A e

Aol 1042 o Ak o] AL 60 o]t WeluapdiAto] Qe shofte wupdAke- opd 4= Qltt. ol
SISFAOIA 220%3 ESEZL UiRh s 49 olelck wif 9 o, 1Hz Z7]ibalo] MoleA] ehipiate] Btk Q)
73 A7 2K bilateral tonic-clonic seizure)o] 5E o]A}F x|4sk]o] 2F0 7 AoJel 4= Q) oL} HuPFARL ot} IE, Sz
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Figure 22. Brief potentially ictal thythmic discharges (BIRDs). Focal 5-Hz sharply contoured rhythmic activity lasting 2 seconds. This activity has

a similar location and morphology as the interictal sporadic discharges, making these definite BIRDs.
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Figure 23. Possible brief potentially ictal rhythmic discharges (BIRDs). Generalized 5 Hz sharply contoured rhythmic activity lasting 6 seconds. It

is possible BIRDS because other conditions of BIRDS are not satisfied.
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Figure 24. Ictal-interictal continuum (IIC). Generalized GPDs fluctuating between 1 Hz and up to 2 Hz over 10 seconds. Qualifying the IIC.
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Figure 25. Triphasic morphology wave. 0.5-1 Hz generalized periodic discharges with triphasic morphology.
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Figure 26. Triphasic morphology wave. 0.5 Hz frontally predominant generalized periodic discharges with triphasic morphology.

116 CHSHMEMOIRIN NI402 NI22, 2022



LERd 4= 91w, ¥k (frequency)= 2.5 HzZ7kA] theFolA| Lepd
= QUCK(Figs. 25, 26). APuh= THRE A4 egolA wEE &

sl AREZolt Ko P Bk e o el 5 9
oh® AR 719 7|5 (hepatic encephalopathy)o] <]
A} Bo] aslo] Q] kol ek Abstol
717dE AerEYordSo R Qlel] AspolEAdol ot 254t
(glutamate), N-methyl-D-aspartate A5} S H-=X(excitotoxicity)

! Phasel ! Phaselll
R e S E—

o2 Auysit). oY old 32 Ty astrocytic glutamate 33
= ARAPIAL SRR b HIBASAIZIA HoluA
(astrocyte)@} A7 A 3 (neuron)o]] HE3F Al PASIRZEAE7
T2 FaAIE o] IolA] T2} A (cerebral inhibition)7}
%713}a1 gamma aminobutyric acid toneo| A5Sich AlsE 7
ohu|i-HE| 2K gamma aminobutyric acid, GABA) 4~84] &4
Sh= AHAZAIZ A3 A (postsynaptic neuron inhibition)S A¢

Phase Il

60

40

Voltage (uV)

20

-20

-40

-60

-80

Figure 27. Typical triphasic wave."!

 Phasel « Phasell :
¢ > > <

Phase Il

0.2 0.25 03 0.35 0.4

Time (sec)

Voltage (uV)

-60

0 0.05 0.1 0.15

Figure 28. Atypical triphasic wave.”!

0.2 0.25 0.3 0.35 0.4

Time (sec)

J Korean Neurol Assoc Volume 40 No. 2, 2022 117



o
O
=
oy
0z
e
0_\1F
ek
4
Ju
rok
H0

SA71aL o FAgh Hsk= HoluA| 22/ (astrocytic), A|FES/]
Foytotoxic edema)e o7l Az Aol mahu
(subcortical white matter)ol] FeS n|xj= Z o7 AT} Y}
4 PEEE Ak I oFE%e) S veel 7ast
o] Ak HRE Weake AR Az

W] T ool elal WAFR: AMIe] 1R AR
(thalamic level)of|4] QRIS o]Ato] AJAlH] &(thalamocortical) &1
A Fslo] 1&g H(cortical surface)ol| 4] X Kpotential field)
2 Pyehd et Ao Qeid ook AEAE
(midline thalamic reticular nuclei)of| 4] 2] “slow” firing rate@}
Zilspindle wave)o]] 331 Z5A) A E(oscillatory system)2]
45749)(soquential) HE (activity)o] A} etk Aoz 2
REic. el olel 4himkiz 7140] 9l 3188 subortical

discase)2] Ola] F2= 4= glrfar LA 9o

o]
=

Z(amplitude) 7} A|<:A|7Hduration)of] whe} KeFo] o] walsh,
Faf(frequency) 3 thFsHAl Lrehd 4= ek ofof] Kaplan
WATFE Aol T2 o Fo R UEhhs A alduiel 3714
Vo FHdE Adutolut 11 Befat Fulert Alel7) Q= 4F
A ARl Tel] QERlIE ek 1} 7l
3 AFAPIe] B A%AI] 03% oo 710, phase
1, 2, 3¢] o] £hithblunt) FE = T2 HFZ(frontal)o]Lt
A5 2ok frontocentral) 2.Jo] K9] Hrigimaxe] WA
L ulg o g MAWsltiFig 27)." E #-3(anterioposterior) A]
Wktime lag)7} 9100, AT RS ] Fuiirh wep A
SR 97t diRESl AoR J1EsItkFig 27). 0 vk,

MR AGAI0] 02% AEE Fou] Hr Wik
(narrow-angled) WFO] S skl qlom, oFF ARE
(anterior frontal) F= Z5o]ul(frontopolar)Zof ZZo] Zujzk
(maxo] LhehIokR sleirkFig. 28). T WAk W
ROPIS] 548 71 4 9100, A Foli Tt o]

WPl g A0R 7|gshg

vl ek AGAIT0] 7wl AGA o Kol 4

118 CHSHMEMOIRIN| NI402 22, 2022

. = A Aol oie ek Baslek ol 25 Hz ool
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