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USB EEG DRIVE HANDOUTS

2013 ABRET OUTINES FOR TWO PART EX..
2016 ABRET OUTINES FOR TWO PART EX.
'ABRET OLD EEG OUTLINE

ACNS GUIDELINES

ANATOMY & PHVSIOLOGY

BENIGN VARIANTS

CEREBRAL DEATH

Clinical Conditions & Electrographic Cor..
EPILEPSY SYNDROMES

FILTERS

HANDOUTS FROM CLARE

HIPAA

INFECTION CONTROL

lucy

MEDICATIONS

MSDS SHEETS

National Patient Safety Gosls

NEONATAL & PEDIATRIC EEG

SPECIAL ELECTRODES IMAGING & MOR.
TERMS & SEIZURES
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2017

http://www.abret.org Handbooks & Info
http://www.ptcny.com Handbooks WRITTEN exam
%&

NEW EXAM: $ 700

http://www.abret.org Handbooks & Info
http://www.ptcny.com Handbooks WRITTEN exam

Exam sponsored by:
ABRET Executive Office
2908 Greenbriar, Suite A
Springfield, IL 62704

Phone: (217) 726-7980
FAX: (217) 726-7989

abreteo@att.net
Tami@abret.org
www.ABRET.org
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ABRET - Recertification Policy

* NO REMINDER WILL BE
SENT.

« Paperwork & fee should be
admitted prior to the expiration
date

* When a technologist's credential
expires, recredentialing is required
to reclaim certification.

* When a technologist fails to renew
his\her credentials, they are not
eligible to legally claim certification.

Based on the most recently published

American Clinical Neurophysiology Society
Guidelines.

UPDATED IN 2016.
Will be on Exam in 2018.

"# $% & !



UPDATED IN 2016!!
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Available free on the web at:

www.acns.org
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Practice Questions
ASET

ASET.ORG

Practice Questions
ASET

ASET.ORG

Test Taking 101

36
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Test Taking Tips

¢ Each Question has 4 options (A-D)

« One answer is right, of course

« One answer is close but no cigar

« Two answers are wrong beyond wrong

Start by crossing off the
WRONG Answers

KEY WORD

Test Taking Tips

¢ Find the KEY WORD in each Question
* What is the question looking for

Select the epilepsy syndrome known to present with
electrodecremental response following each event:

A. Infantile Spasms
B. West Syndrome
C. Hypsarhythmia
D. Lennox Gasteaux

Test Taking Tips

CHANGING AN ANSWER

Study after study shows that when you change your
answer in a multiple-choice test, you are more like  ly to
be changing it from wrong to right than right to wr ong.

So actually sticking with your first answer is, on
average, the wrong strategy.

ITS OKTO
CHANGE AN ANSWER

&
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Overview of Exam:

LaserGrade
PSI Computer Testing
Given ANYTIME

40

Overview of Exam:

DO
Drive to the test center before the
day of the exam
Dress in layers
Bring earplugs
DO NOT
Bring anything in to the test
center except your car keys &
your drivers license\l.D.

41

Overview of Exam:

Bring all of your study materials with you in the
car

IF YOU FAIL THE EXAM-BEFORE YOU PUT
YOUR KEYS IN THE IGNITION GO THROUGH
YOUR STUDY MATERIALS AND MARK
EVERYTHING YOU REMEMBER

This will help you study the next time around.
Three days out from the exam you will not be
able to differentiate between what was on the
exam and what you studied.

42
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Overview of Exam:

Create your NOTES sheet this
week.

Practice recreating it in exactly
the same order.

Practice getting the amount of
time down as much as possible
for creating your notes page.

43

Overview of Exam:

Before you begin:

Use the time they give you to
play with the software to write all
of your notes:

Benign Variants

Epilepsy Syndromes
Math Formulas

44

Overview of Exam:
CLTM & R. EEG T.

45
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Identify this pattern:

a Rhythmic Midtemporal
Discharges

b.  Generalized Spike and

Wave
Photoparysysmal
Response
Movement Artifact

SLIDE 46

Identify this pattem:

a  Rhythmic Midtemporal
Discharges
Generalized Spike and

Wave
Photoparysysmal
Response
Movement Artifact

SLIDE 47

SLIDE 48
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SLIDE 49
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13,

123 45

Which of the following is most often associated with
intractable epilepsy:

a. Febrile Seizures

b. Paraneoplastic Neurologic Syndrome

c. Lennox Gaustox Syndrome

d. Benign Rolandic Epilepsy
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American Clinical
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Generalized Periodic Discharges (GPDs)

Lateralized Periodic Discharges (LPDs), unilateral

68

Bilateral Independent Periodic Discharges (BIPDs),
bilateral symmetric
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Lateralized Rhythmic Delta Activity (LRDA)
(LRDA +S, as RDA is sharply contoured; see slide 53)

Generalized Rhythmic Delta Activity (GRDA), frontally
predominant

(SI-GRDA since stimulus-induced; see slide 48)

GSW (Generalized sharp-and-wave)
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SI-GPDs

OLD term

triphasic waves,
most of record

PLEDs
BIPLEDs
GPEDs/PEDs
FIRDA

PLEDS+

SIRPIDs w/ focal evolving RDA=
Lateralized seizure, =
delta frequency

Semirhythmic delta

NEW term

continuous 2/sec GPDs
[with triphasic morphology can be
added]
LPDs
BIPDs
GPDs
Occasional brief 2/sec GRDA
(if 1-10% of record); (frontally
predominant can be added)
LPDs+

Sl-Evolving LRDA

Evolving LRDA

Quasi-RDA

Summary: Main Terms

Generalized (G); OR
Lateralized (L); OR

Bilateral Independent (BI); OR

Multifocal (Mf)

AND

Periodic Discharges (PDs); OR
Rhythmic Delta Activity (RDA); OR
Spike-and-Wave or Sharp-and-Wave (SW)
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Summary: Modifiers

Prevalence

Duration

Frequency

Phases

Sharpness

Amplitude

Polarity
Stimulus-Induced (SI)
Evolving OR Fluctuating
Plus (+)

<) <1l< += #
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$+70 + $+E
70 = + $+E
+E $+E

$,, 0+ 0+

mn 1
+&55 9"7 616 3 ('&
"7 76 76 +6>&
Seizure  |Usual Loss of  |Post-lctal  |ICTAL
Duration Consc. Confusion EEG
Simple 5-10 sec NO NO Focal
Partial Spikes (NL)
Complex Variable YES YES Focal or
Partial 5-10 sec Lat. Spike
1-2 min
Absence 5-10 /sec YES NO Gen.
Clustering 3/secS &W
Gen. 1-2 min YES YES Gen. High
Tonic-Clonic Amp Spikes
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Seizure Classifications

Seizure

A sudden, involuntary time-limited alteration in
behavior, including a change in motor activity, in
autonomic function, in consciousness or in
sensation, accompanied by an abnormal
electrical discharge in the brain

Epilepsy
> 2 Seizures
No Underlying Cause

31
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Seizures & Anatomy:

Seizures & Anatomy:
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Epilepsy Surgery - WADA
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112
12

17 6" ("' 9&

. 7 21
e =0 + 0
¢ Brodemans 44
« Brocas Area
« Phonological processing
* Possible music
. 7 25
e $/,=+ 0 +

l‘ .+
13

13

176" ("' 9&

Broca’s location

¢ The inferior frontal gyrus is
located in the inferior frontal
lobe of the cerebral cortex.

« Damage here results in
Broca’'s Aphasia, also called
expressive aphasia

' 114

14
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Wernicke’s is located at the
posterior section of the superior
temporal gyrus (STG) in the left
(or dominant) cerebral
hemisphere.

This area encircles the auditory
cortex on the Sylvian fissure
(part of the brain where the
temporal lobe & parietal lobe
meet).
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NEONATAL & NEWBORN EEG:
24-27 Weeks CA

« Trace Discontinua Pattern
*No activity for up to three minutes
*Bursts lasting up to 20 seconds
*Delta Range
«Bilateral but NOT synchronous
*Sharp transients in frontals normal

*Sporatic spikes in any location, normal

503

NEONATAL & NEWBORN EEG:
28 - 31 Weeks CA

* Waves in the Delta frequency range often
reappear in the bursts at 30 weeks

« Fast waves of 10-20 Hz, superimposed  on the
slow waves of 0.3-1 Hz

Called “ Delta Brushes ", or
“Ripples of Pre-maturity”

« Disappear shortly before 40 weeks

Rixes

NEONATAL & NEWBORN EEG:
32 - 35 Weeks CA

* Two Patterns present seen as
early as 28 weeks:
* Quiet Sleep

* Active Sleep
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NEONATAL & NEWBORN EEG:
32 - 35 Weeks CA
First Sleep Stage:
*ACTIVE
L%
QUIET SLEEP
RESP,
e |
R-O
L-O
EMG
ACTIVE SLEEP
RESP
MOV, [ — | —
R-O
L-O
EMG
n%,_.

NEONATAL & NEWBORN EEG:
36 - 40 Weeks CA

* “Trace Alternant” or alternating trace
*Madification of discontinuous pattern
*Bursts of high amplitude 1-3 Hz bilaterally
eLast 4-5 seconds

Alternate with bursts of low amplitude activity of same
duration

*Frontal spikes appear during bursts
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NEONATAL & NEWBORN EEG:
36 - 40 Weeks CA

* “Trace Alternant” or alternating trace

Disappears 3-4 weeks after term
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fastest frequency

frequency.

ACNS

3 X Fastest
Frequency

¢ So, if they ask what the ACNS Guidelines
state for sampling, the answer is 3 times the

« If the question is requesting the definition of
Nyquist it is 2 times the high filter or fastest

Nyquist

2 X Fastest
Frequency
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SP: Sampling Points in Hz or Samples
To
Solve

1000 msec
A.T.

In

%

#11#11"# 2
* ' 0p !
1 sec
To
A.T.

Solve
In
second
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1000 - Sampling Points (Hz) = Dwell Time (msec)

1 - Sampling Points =Dwell Time (seconds)

1000 -+ Dwell Time = Sampling Points (Hz)
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What is the name of the artifact introduced

by sequential sampling?

The best is Sample & Hold Technology
\

\

—/\/\/\J‘\\r\/\/

\ %1%

» How is this done on a digital EEG system?
When you enter the EEG program:
Baseline is established off of which all amplitude
measurements are taken. A /\
[\ /

A \

%1-

Metric Conversions

*  uVorpV stands for micro Volts. mV stands for milli Volts

1 sec = 1000 milliseconds (msec) = 1,000,000 microseconds (usec or pusec) = 1,000,000,000
nanoseconds (ns) (a billionth of a sec) 10° seconds

1 second (s) = 1,000 milliseconds (102 ms) and 1 millisecond (ms) = 0.001 second (s)

1 millisecond (ms) = 1000 microseconds (ps) and 1 second (s) = 1,000,000 microseconds (10®
us)

1 microsecond (ps) = 0.000001 second (10 s) = 0.001 millisecond (10 ms)

1 microvolt (1V) = 1.0 x 10 volts = 0.000001V = 1000 mV
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« AKA: Low Pass Filter

¢ Function: Reduce the amplitude of fast
waves without attenuating slower waves
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* Phase Lag
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If you are
“High” you
“Lag” behind
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* Time constant

¢ The time required for the waveform to fall to 37 %
of the peak deflection produced when a steady
voltage, such as a cal pulse, is applied to the input
of the amplifier.

\ 37 %
\\
AN
—

%((

LLF TC
EEG Defauttis: 1 Hz 1 sec
LLF -1 Hz
TC-.12Hz 3 HZ 4 SeC
1Hz 12 sec
S5 Hz .05 sec
%(5
LLF TC
EEG Default is: 1 HZ 1 SeC enhance Slowing
LLF -1 Hz
Tz .3 Hz .4 SEC enance siowing
1 HZ 12 SEC pefault
5 HZ 05 SeC Reduce Slow Amp
Used for pulse or sweat
%(3

"# $% & !




$
1% "

7 #6

#11#II"#

%#

2

7 #6"#(8 % !

! "o#

g

' 15

"

5"#!!
% #!

%0(84

K= 6
@ $; "
@ ! 11#

# 7 !

#11#II"#

Lo
7 #"
2

1A.K<(8

"1%

#

@6"!! *
@ '&/!
@ "

1
" #
"H5"HS 1" |

NAYAVAV VA

D==1

%054

@ 1%
| #

@5 $0 %

@ % !$

# %" !
4 1-%

@54) '$% 9 I

#11#II"#

K= 6

W5 "#9
J
151
1!

# 1%

"#5:

%5

"# $% & !

S




#11#II"#

=6
@ 5 7"%1#"# 1%)' "$ "%

%44 7

%051

#l1#I"# ,
K= 6
@* # #"# #wo1 HUIY # ]
"

@( /&) &) OM

NN NVAVAV

VAVAVANAVANVAN
AVAVANVAVANAN

DH

» Know these for the exam
* Whenis it appropriate to use the 60 Hz filter
in EEG?
1.
AND
2.

%52
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* Whenis it appropriate to use the 35 Hz High
Filter in EEG?

e When is it appropriate to use the 15 Hz High
Filter in EEG?

%51

When is it appropriate to use the 5 Hz Low Filter
in EEG?

When is it appropriate to use the .1 or .3 Hz Low
Filter in EEG?
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with ground open
Rms = root mean squared
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» Cornea is Positive
* Retina is Negative
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Which way are the eyes moving?
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Lateral Eye Movement
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POLARITY OF EKG ARTIFACT
1. Al: POSITIVE
2. A2: NEGATIVE

%&5

CALCULATING HEART RATE

. Count the number of QRS Complexes on
one 10 second page

Multiply this number by 6
Equals Heart Rate in Beats Per Minute

w N

Normal Adult Rate: 60-100 BPM
Normal Child Rate: 70-150 BPM
Normal Infant Rate: 100-160 BPM

%&3

"# $% & !




¢ The QRS complex represents ventricular
depolarization.

* QRS Interval represents the interval of time that the
action potential takes to travel from the end of the
AV (atrioventricular) node through the ventricles

* QRS: Represents excitation of the ventricles

 Sensitivity = 7 pv/imm

» High Filter = 70 Hz (100 Hz)

* Low Filter = 1Hz

e Time Constant = .12 sec (Nihon Kohden)
» Sixty Cycle = Off or Disabled

» Paper Speed = 30 mm/sec \ 10 sec per page

 Start with Eyes Closed awake

-44

e Minimum of 20 min EEG RECORDING TIME not
including activation or calibration

» Eyes Open and Eyes Closed several times
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* Kappa
— Once used to describe eye lid flutter
* Squeak Phenomenon
— Increase by 1 Hz in alpha frequency after eye
closure
» Bancaud's phenomenon
— Unilateral failure of alpha blocking on eye
opening; may occur with lesions of temporal or
parietal lobes.

Several special procedures are
performed during the EEG to
“activate” or induce EEG
abnormalities.

« Eyes opening & Eye closure
» Hyperventilation
« Photic Stimulation
» Sleep Deprivation & Sleep
* Other
— Music
— Reading
— Administration of Analeptic Drugs
* Pentylenetetrazol (Metrazol)
— Administration of Placebo
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¢ Sleep Stages

— Stage | Drowsiness
— Stage Il Light Sleep
— Stage Il Deep Sleep

— Stage IV REM
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*Frequency: Theta or Delta
eLocation: Central

*Phase REVERSAL at Cz

*Some spread to frontal & parietal
« Incidence: 2 months & up
ePolarity: ~ Negative

*Morphology:Biphasic or monophasic
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V - WAVES M

« Frequency: 12 - 14 Hz.
« Location: Centrals
*Some spread to frontal & parietal
« Incidence: Onset as early as one month

« Morphology: Occur in spindle fashion; start
gradually and end gradually

* Seen in late Stage N1and N2

%4

"# $% & !




« Pediatric Spindles
*May be asynchronous (seen at different times)

Asymmetric (Left to Right amplitude difference or
presentation)

* Age Two:

*Present synchronous & symmetric
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SLEEP SPINDLES Yo

* Frequency: Mixed

« Location: Generalized, Maximal over the
frontal regions.

«Incidence: All ages

«Polarity: Primarily negative

« Elicited by auditory stimulation
« Consist of a vertex wave followed immediately by sl eep spindles

« Repeated stimulation causes habituation: stimulus o f the same tone
quality will no longer cause a reaction

« Seen in Stage N2
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« Frequency: 4-5Hz
 Location: Occipitals

« Incidence: 4 yrs to sixth decade
«Polarity: Positive

* Rhythmically positive sharp waves

« Thought to be related to visual playback during sle ep;
present in 50-80% of all patients; not seen in blin  d patients

* Seen in late Stage NI sleep

« Normal in all patients — looks like Lambda
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FIRDA

Fpl - Fa/\v/\\/\
® Fp2 — FA/ \/\
x2 X1 — Al N

X2—-A2

- In Phase X1 & Fpl

- Larger in amplitude at
Frontals 961

Frequency bands Frequency Range

*Delta 0-4Hz

*Theta 4.00-7Hz
«Alpha (Occipitals) 8.00- 13Hz
*Beta (Frontals) 13.00 and above
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Normal EEG Variants
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