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RHYTHMIC AND PERIODIC
PATTERN (RPP)




location

Main term 1

G type of waveform
Generalized
- Optional : Specify frontally, midline or occipitally Main term 2 pl US m Od |f| ers
predominant
L | Lateralized bilateral asynchronous PD Plus (+) Modifier
Lateralized Periodic Discharges
- Optional: Specify unilateral or bilateral asymmetric No +
- Optional: Specify lobe(s) most involved or hemispheric RDA

Rhythmic Delta Activity +F
B Superimposed fast activity — applies to PD or RDA only
Bilateral fﬂdEPE’ﬂdE‘”f sw
- Optional: Specify symmetric or asymmetric ‘ ‘ +R
- Optional: Specify lobe(s) most involved or hemispheric Rhythmic Spike and Wave Superimposed rhythmic activity — applies to PD only

OR
Mf : +S

_ Rhythmic Sharp and Slow Wave . ,
Multifocal OR Superimposed sharp waves or spikes, or sharply contoured -
- Optional: Specify symmetric or asymmetric 1 . applies to RDA only
- Optional: Specify lobe(s) most involved or hemispheric Rhythmic Polyspike and Wave +FR
Ul : unilateral idependent If both subtypes apply — applies to PD only
+FS
If both subtypes apply — applies to RDA only

+EDB: extreme delta brush (specific type of +F) applies to
blunt delta wave

J Clin Neurophysiol 2013;30: 1 z27



Main term 1: G, L, Bl, Ul or MF

LEFT

Longitudinal bipolar montage

RIGHT

FIG. 13. Generalized Periodic Discharges (GPDs). Generalized:
Bilateral synchronous and symmetric periodic discharges. In this
case, the pattern is “frontally predominant.”
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Generalized Periodic Discharges (GPDs)

LEFT

Longitudinal bipolar montage

RIGHT

FIG. 13. Generalized Periodic Discharges (GPDs). Generalized:
Bilateral synchronous and symmetric periodic discharges. In this
case, the pattern is “frontally predominant.”

Ejrmksr; «| FF [1Hz | WFF

T0Hz -] Motch |EUH: vlﬁmﬂmE?w}m w| Timebare |30 mmssec -I
i

TNV

- EBH‘--,_,-—.-'"-‘\-.—..,-""\-....,—

Ea =2 Fawf\-\w

Fp2 - FAWMW
IF4 Lﬂimwwww

Fpl- F?MAJ\/MJFW/\VM
IF7 - mﬁm«fbk/—w—'wmaﬂkf\w—-\ﬁw’/\/»«mwﬂ

TEMWWW

Fp2 - FB{mmm ™ ‘MWW“L/““«M
IF8 - TJWMMWWWWW

T4 - TEWMWWWWJM

NPt A—t

A

o

Bl




Generalized Rhythmic Delta Activity (GRDA):1.5 Hz

frontally predominant GRDA
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Main term 1: G, L, BIl, Ul or MF

LEFT

A Lateralized (Lunilateral OR bilateral but clearly and
consistently higher amplitude in one hemisphere (bjlater
asymmetric)

| OR bilateral but with a consistem feaa the same
side (bilateral asynchronous)

Longitudinal bipolar montage

RIGHT

FIG. 15. Lateralized Periodic Discharges (LPDs, bilateral
asymmetric). Bilateral asymmetric: Periodic discharges seen
bilaterally but clearly and consistently (=80% of the time) higher
amplitude over one hemisphere (in this case left).



Lateralized Periodic Discharges (LPDs)
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FIG. 15.

WW-

Lateralized Periodic Discharges (LPDs, bilateral

asymmetric). Bilateral asymmetric: Periodic discharges seen
bilaterally but clearly and consistently (=80% of the time) higher
amplitude over one hemisphere (in this case left).
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Main term 1:

LEFT

Longitudinal bipolar montage
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FIG. 17. Bilateral Independent Periodic Discharges (BIPDs). In
BIPDs, lateralized patterns occur in each hemisphere
asynchronously and at different frequencies.

G, L, Bl, Ul or MF
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Bilateral Independent Periodic Discharges (BIPDs)
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FIG. 17. Bilateral Independent Periodic Discharges (BIPDs). In
BIPDs, lateralized patterns occur in each hemisphere
asynchronously and at different frequencies.
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Periodic spike wave occurring at 0.3 -0.5 Hz in the left posterior quadrant (arrows). At the same time, there is
another periodic spike wave population occurring at 0.5 -1 Hz in the right posterior quadrant (asterisks).



Bilateral Independent Periodic Discharges (BIPDs)
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Main term 1: G, L, Bl, Ul or MF
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Longitudinal bipolar montage

RIGHT

Periodic
discharges
over left
anterior

T«WWW Periadic

discharges
over left
posterior

FIG. 18. Unilateral Independent Periodic Discharges (UIPDs). In
UIPDs, periodic discharges occur in two independent locations
simultaneously with both populations within a single hemisphere

(in this case left).

A Unilateral Independent (Uiyo
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10US)

periodic




Unilateral Independent Periodic Discharges (UIPDs)
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FIG. 18. Unilateral Independent Periodic Discharges (UIPDs). In |
UIPDs, periodic discharges occur in two independent locations

simultaneously with both populations within a single hemisphere | iji T i i i R IR i i i i i il 771 ..I "
(in this case left). |

1-1.5 Hz Periodic Discharges (PDs) maximal at F3. At the same time there are independent
0.5-Hz PDs in the central region. The two PD patterns in the same hemisphere qualify as
UIPDs. NOTE a focal midline pattern may still be classified in the same hemisphere

(unilateral) as an independent pattern in either the right or left hemisphere.



Unilateral Independent Rhythmic Delta Activity (UIRDA)
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1.5-Hz Rhythmic Delta Activity (RDA) in the right frontal region (solid box). At the same time, there is 1 -Hz RDA in the right t emporal region
(dashed box). The patterns are independent from each other but are both in the same hemisphere (so unilateral).



Main term 1: G, L, Bl, Ul or MF
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BoStulEs ' A Multifocal (Mf)at least three independént
lateralized patterns, with at least one in eact

A VARE Ve Vasnana Vi — hemisphere, with all three or more patterns
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NN N over the ~occurring simultaneously unilateral

right

LEFT

Longitudinal bipolar montage

RIGHT

DV, SR , WP , VD ) W

FIG. 19. Multifocal Periodic Discharges (MfPDs). In MfPDs,
periodic discharges occur in three independent locations
simultaneously with at least one in each hemisphere. If all three

populations occurred within a single hemisphere this would remain
UIPDs.



Multifocal Periodic Discharges ( MfPDs)
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FIG. 19. Multifocal Periodic Discharges (MfPDs). In MfPDs,
periodic discharges occur in three independent locations
simultaneously with at least one in each hemisphere. If all three

populations occurred within a single hemisphere this would remain

UIPDs.

ST S VLN U S— ey o e N.\_wu_;*" R .H_,"’ R —— ﬂkm"" i L_._%W_wm%ﬂwﬂﬁ

M e, ) ’ v, — e
dwf‘\, A ﬂ_ﬂmwf"‘u_ - T wd/\-\__ - ﬁfﬂ_ i o ”'“—‘*"'“-‘*‘\.Wrr'fﬁ

ﬁvv.l'"'\.._ﬁ et _w_,p-\« L, H\“\J‘J""MH T S _u,_..«.r"*l\L R Mﬂ"'w"i. ] —\.-f-,\-\"f\ﬂ_ ﬂﬂmﬂwnﬂ !Mwmm

e e e e e - WW—"WJFMWHEMWW
- ? e - W A W s
.:-—E\F'V'-‘] MMMM \-"q,“,- e, S diia s Tala e ™ HL!—-“-"""‘HW \“—v_._-_-rf N\VJMM m . .-‘i"’"'_‘h-ﬁ‘-n.\_-h_\_, WM;"I,.:"‘P H__MF"W\J?’LM—

P P

“'”;-[:?.n""“"\rr’ s e e T W'ﬁwwlwwd_ et

315 g

e # . § - -
.-"'"-v!/ L U %\'W—Fw—-\v/ mﬂw—w ﬂ“—‘—m\.\wwv—“‘“ﬁ"“ w”—"““' MMM’MW'TNWJ\LWW'ﬁW'h‘

-F4 w\/‘;;g,___w .fﬂm;'?! I N S f”‘?dw‘“u.rw__..ﬁ_h ‘;.a-'-f- e T

I'I“W_,.._M...H.—u-d-w—r —H——W’hw_,,_m_‘,_.ﬂm_,.\_..\ WW‘WW—?J&_NMwH_’bq\f’ wﬂwmwﬂ“ﬁwfﬁ\r‘__-_m ﬁ,ﬂ’\;m\_*’ﬂ“mﬁw

MW _,_-—_—m—-_r-ﬂ-’“\ /_nw—‘—»\«_,_—vmmuw—«——ﬂm ki jf..—’""""vh—m

Y
/

“h-f\-‘r—,u"ﬁ-nn—-_h*‘__.a-r“'«-q-ﬁ-w__.ﬁ.‘ ‘_,-ld- HMMM.JMWIWIHJMM%vfMH_m

I i e —w-_\rbu e il T, ‘—'H\.-I,‘l. J-""-_-\“——_W ey

—— L - —
R—Y Y T W — i - e —_— S, —
—, i i — o m e, e, et g, I T ——

ot gt o it bt sl Nty it e v i O s et B AW W e WHETWW

:II.JILlJIL]
Three independent lateralized periodic patterns occurring at the same time, with at least one in
each hemisphere (2 on the right and 1 on the left). Blunt PDs left fronto -central at 0.75 Hz (boxes),
sharp PDs at F4 at 0.33 Hz (arrows) and spiky PDs at P4 at 0.2 -0.25 Hz (asterisks)



Main term 2: PDs, RDA or SW

A Periodic Discharges (PDs):
| Periodic: Repetition of a waveform with relatively uniform morphaglogy and
duration with a clearly discernible inter discharge interval betwee
consecutive waveforms and recurrence of the waveform at nearly regular
gJSaRYa)] R3gUl gaaR| ZgRaeét) aRggJSaRYa)]
period) varying by < 50% from one cycle to the next in most (>50%) cycle
pairs.
| Discharges: Waveforms lasting < 0.5 seconds, regardless of number of
phases, or waveforms $0.5 seconds with no more than 3 phases, This is as
opposed to Bursts, defined as waveforms R&tisgconds and having
at least 4 phases. Discharges and bursts must clearly stand out from the
background activity.




Main term 2: PDs, RDA or SW

delta wave

inter
discharge
interval 5

delta wave
6

Discharge: delta wave delta wave delta wave
3
delta wave :
inter inter inter
discharge discharge discharge
> interval 11- mtenfalzh interval 3
cycle length 1 cycle length 2
e Y g Y g ol
Discharge: sharp sharp sharp sharp sharp
wave wave wave wave wdve
sharp wave ) : 3 . )5 A G
inter inter inter inter
discharge discharge discharge discharge
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cycle length 1
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Main term 2: PDs, RDA or SW

A Rhythmic Delta Activity (RDA):
|  Rhythmic: Repetition of a waveform with relatively uniform morphology
and duration and without an interval between consecutive waveforms. The
duration of one cycle (i.e., the period) of the rhythmic pattern should vary
by <50% from the duration of the subsequent cycle for most (>50%) cycle
pairs to qualify as rhythmic.
| lrregular or polymorphic delta should not be reported as RDA
| RDA: Rhythmic activity 0.54t0 Hz.




Main term 2: PDs, RDA or SW

complex

delta wave
cycle
length 1 length 2 no inter discharge interval
<« > >
6
sinusoidal
delta wave
cycle length 1 cycle length 2 _ _ _
e no inter discharge interval
; 1 2 3 4 5 6

arciform

delta wave

no inter discharge interval

RHYTHMIC




1
Discharge: delta wave delta wave delta wave delta wave delta wave dzcl)tr:plzxe
3 wav
delta wave > . ?
cycle
length 1 no inter discharge interval
Rt VAN VA

inter inter inter

discharge discharge discharge sinusoidal

interval 1 < nterval 2, interval 3 delta wave

cycle length 1 - cycle length 2 " cycle length 1 cycle length 2
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. 1
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Main term 2: PDs, RDA or SW

A Spikeandwave or Sharpndwave (SW):

| Spike, polyspike, or sharp wave consistently followed by a slow wave in a
regularly repeating and alternating pattewa({spamkeavespike
wave), with a consistent relationship between the spike (or palyspike or
sharp wave) component and the slow wave for at least six consecutive
cycles and with no interval between oweasgilo®mmplex and the
next




Main term 2: PDs, RDA or SW

Longitudinal bipolar

i 32 8 4 5 6 : 2 : 4 > °
! e20t0<70 ms 1 70t0200 ms
duration measured at baseline duration measured at baseline
"Spike-and-wave" "Sharp-and-wave"

no interval between one spike -wave complex and the next (if there is an interval, this would qualify as PDs, where each discharg e is a spike-and-wave).



Generalized Spike -and Wave (GSW)
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Main term 3:

additional feature which renders the pattern more ictal
than the usual term without the plus. This modifier applies only to PDs and RDA, not SW

[ Longitudinal bipolar

l Longitudinal bipolar

Longitudinal bipolar

Longitudinal bipolar

EXAMPLE A: LPD+F
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-appearing (i.e., more closely resembling an EEG pattern seen during seiz ures)
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fast activity, defined as theta or faster

VaN (] A V4

] 9 U C




|g-_ﬂrypolees ~] LFF

rp1-F7’w\A\,_/-
[F7 - 13
T3-T

T5-01~—~'-"\/\—¢—v-

IFP2 - F8
IF8 - T4

74-1'5.~——-v\/\/-—-

GPDs+F

I?OH: vl Notch le"lz vl Senskivity |10Wlnln vl Timebase |30 mm/sec v

ll Hz vl HFF

=

*vxf/\/*—*w/\

e
H

S|

i

e

%
F=0 T 0

dyse 3 hed LD

S U
U W Y g |

\

\

W

L
L

1se

2

e

A

!

BEE TR

\

~



I Longitudinal bipolar I

Longitudinal bipolar

EXAMPLE A: LPD+F

fast activity

EXAMPLE B: LPD+F

WWMWW
MMWMMMW

~ "\

el T ¥ T e e e e e o s e U e e

LPDs+F

Z‘ijc EEG »| LFF [1Hz =| HFF 70Hz 'rl Molch |D|f w | Sensitivity | 10 W mm = | Timebase |30 mm/sec ""l

R e B o v g e P Y AT LV Y B e Y e Vi
R Y D e P P P B N A e e ARA SNV Ve o
03 - 01 jwmwﬂ NWMM‘J\/WW RV Al vAY AV SRV V\/\ﬁ/\\ﬁ/w
o iﬂrw\w/\/_/vﬁ \’W’NM .
F4 :PJ\WMMW \“‘A’N\/‘"W -
c4 - F"i\L M/"f\/x’_w WWW\/WWM
P4 - 021 [ T M WMWW
Fpl - F?WWWMWWMWWMW
T F 10 N A IO UL PRISSe ) ISR W W APV AV WA o WP U o PRSP R S L
LR e N St e e S e T A e T el e A o VAV e

200 uy
16 - Ol A quwwmwmww T P N e A T b
1 sec

Fp2 - m”WM#WMWWMW“
T4 - ﬁhﬁwww“%wwmwwww
e DEMWWUWMMMWWW%

1-Hz spiky LPDs in the right hemisphere, each associated with a short run of fast activity (ellipses)



Lateralized Periodic Discharges (LPDs) + F
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Bilateral Independent Periodic Discharges (BIPDs) + F
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Main term 3: +F, +R, +FS, or +FR

TABLE 2. Relationship between RDA+F, PDs+F and Extreme
Delta Brush (EDB)

RDA+F; or PDs+F if (and only if) the PDs are
blunt delta waves

Continuous/ Frequent/ )
Abundant Occasional NI = + X 5 2 X 0B
(250% of (=1 to 49% of AU ZSRa‘”qgaal Sag Rt
record/epoch) record/epoch) l A SpeC|f|C Subtype of +F
Fast activity WITH Definite EDB Possible EDB )
stereotyped
relationship to delta
wave
Fast activity Possible EDB RDA+F or PDs+F,
WITHOUT but NOT EDB
stereotyped

relationship to delta
wave




A

L ,»\ /»\ /»\ ,»\ /»\ r Extreme Delta Brush (EDB)

RDA+F and EDB
(stereotyped relationship)

EXAMPLE B:

RDA+F, NOT EDB /\

(requires 6 cycles of \/ \/ \/
stereotyped fast actnvuty) \/ \/

Seilels A&A—m—gﬁvﬂ =i
PD+F and EDB RDA+F and definite EDB time

(stereotyped relationship)

EXAMPLE D: EXAMPLE B:

PD+F, NOT EDB RDA+F and definite EDB

(not blunt delta wavés (stereotyped relationship) \jﬂ \
A. This is a subset of 1F, with abundant or continuous RDA+F or PDs+F

(only if the PDs are blunt delta waves), where the fast activity has a EXAMPLE C:

. . RDA+F and possible EDB
stereotyped relationship to each delta wave. (NO stereot. relationship)

EXAMPLE D:
RDA but NOT +F
and NOT EDB

B. Extreme delta brush (EDB): RDA subtype. Examples of RDA that meet
criteria for definite and possible EDB (A -C); with an example that does not
(D), as the fast activity is part of the background (therefore this pattern does
not count as RDALF).



Extreme Delta Brush (EDB)
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Main term 3: +F, +R, +S, +FS, or +FR

| | EXAMPLE A: PD+R

F R N I N TN SR Ry

NOTE: spikes
are not time-

locked to

WNVW delta-waves

Longitudinal bipolar
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EXAMPLE B: NOT PD+R; instead this is SW (sharp-and-wave): consistent relationship (time-
locked association) between the sharp wave component and the slow wave.
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FIG. 32. Periodic Discharges PLUS RDA (PDs+R). RDA occurring at

the same time as PDs but without time-locked association with the
PDs would qualify as PDs+R.
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AUY- D

with superimposed rhythmic or
rhythmic delta activity;
can be appliedR®s only




Main term 3: +F, +R, +S, +FS, or +FR
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FIG. 33. Generalized Rhythmic Delta Activity PLUS Spikes
(GRDA+S). Generalized rhythmic delta activity with associated

spikes in one hemisphere only (RDA on one side and synchronous
RDA +S on the other) would still qualify as GRDA+S.

AUY + 1

| with associated sharp waves or spikes
or sharply contoured,;

can be appliedR®A only
The sharp contour, sharp waves, jor
spikes need to occur at least once
every 10 seconds but not as part of ar
SW pattern

Ut i s possible to have 3+FR} for



LRDA+S
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2-Hz LRDA with superimposed repetitive sharp waves (several marked with asterisks) (LRDA+S). The superimposed low amplitude fas t activity is
also present on the right hemisphere and should not be recorded as +F.
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LRDA+S
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THE ICTALINTERICTAL CONTINUUN
(1IC)

This term I s synonymous with J3possi bl e E
The IIC is a purely electrographic term that is not a diagnosis C.
It requires careful interpretation in the full clinical context




ICTAL-INTERICTAL CONTINUUM: IIC

{ The borderland between ictal and int%rictal




