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From APA

• "Materials that are included in this course 
may include interventions and modalities 
that are beyond the authorized practice of 
mental health professionals. As a licensed 
professional, you are responsible for 
reviewing the scope of practice, including 
activities that are defined in law as beyond 
the boundaries of practice in accordance 
with and in compliance with your 
professions standards."



Confused about more important things….



500th Anniversary of 95 Thesis



Our Little Planet



The Milky Way



Brain Network: Gross Level



3 Siemens MRI for 3D Imaging

http://www.bbc.com/news/health-40488545

http://www.bbc.com/news/health-40488545


The Electroencephalographic Heritage

Donald Lindsley, subject;  First EEG Lab, Harvard University



Patient Cooperation



TOPICS
•Frequency and amplitude characteristics

•Electrogenesis

•Electrode Placement

•Montages and montage 

reformatting  (localization)

•Artifacts   

•Patient State 

•Recording Conditions

•Waveforms (background, transients)



Frequency and amplitude characteristics

Human EEG frequencies range from d.c. to over 100 Hz.

Most of the human EEG falls in the 1-42 Hz range.

The amplitude of the EEG usually ranges from 1-150 uV,  
averaging 25-50 uV in adults.

Amplitudes in children often exceed 100 uV, this is rarely seen 
in adults.



Genesis of the Electroencephalogram

From:

“Electroencephalography”

C.D. Binnie, P.F. Prior

Journal of Neurology, Neurosurgery, and Psychiatry

1994, 37, 1308-1319



Electrogenesis: Cortical Generators



Electrogenesis: Eye Artifact



Electrode Placement



Be Careful of Bestowed Grants



Montages 

• REFERENTIAL (monopolar)   ...  LINKED EARS

•BIPOLAR  with Homologuous Pairs … LINKED EARS

• BIPOLAR  e.g.  LONGITUDINAL

(“DOUBLE BANANA”)

• SOURCE DERIVATION (computed)  e.g. LAPLACIAN

(AVERAGE,  Cz reference)



Montage Issues 

1) Active Reference (linked ears) – projected activity, poor 
localiziation especially in the temporals

2) Bipolar Montages – sources appear flat, common signal

3) Laplacian – weighting, extent of surround, perimeter 
effects

4) Special electrodes - invasive, e.g. nasopharyngeal, 
sphenoidal, also true anterior temporal (T1, T2)

STRATEGY – Use montages Appropriate for training 
situation 



Eye Movement Artifacts



EKG Artifact



EMG Artifact



Electrode Artifact at T6



60 Hz Artifact



Drowsiness – Alpha attenuation, increased slow activity



Interesting Situation

• "Acocdrnig to an elgnsih unviesitry sutdy
the oredr of letetrs in a word 
dosen't mttaer, the olny thnig thta's
iopmrantt is that the frsit and lsat
ltteer of eevry word is in the crrecot
ptoision. The rset can be jmbueld
and one is stlil able to raed the txet wiohtut
dclftfuiiy."



IS THIS PERSON REALLY ILL?



DELTA (for Barry Sterman)



Drowsiness – Generalized Sharp Burst Blocked by Arousal



TYPICAL EEG RECORDING CONDITIONS

•Eyes closed resting

•Eye opening and closing

•Nearby noise

•Air handling problems: electrodes 
dry out or the opposite, sweat artifact

•Drowsiness and startle response



THE EEG GALLERY



Some times, We wish that….



Normal Adult Female EC



Post Concussion Syndrome  (EO)



Closed Head Injury – Beaten in altercation with police



Psychiatric Inpatient with Fluent Aphasia



Championship Boxer  EC



Championship Boxer EO



Left hemispherectomy with right sided paroxysmal slow activity



Occipital Spike and Wave – Adult female



Right Posterior Spike and Wave  - teenage female



Now 

to 

Dick 
Tracy
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