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Whispering among Brain Cells*:Whispering among Brain Cells*:  
The Effect of Electromagnetic Fields Associated with Transcranial 

Stimulation 
Laboratory animal data and clinical data from human subjects Laboratory animal data and clinical data from human subjects 

show that transcranial stimulation has a measurable effect on show that transcranial stimulation has a measurable effect on 
brain and body functions.  While the proposition that the brain and body functions.  While the proposition that the 
secondary electromagnetic field is causative rather than the secondary electromagnetic field is causative rather than the 
electrical current itself, at present, is conjecture, we have data electrical current itself, at present, is conjecture, we have data 
to show true intracranial effects of transcranial and body to show true intracranial effects of transcranial and body 
stimulation.  The laboratory animal data shows that even with stimulation.  The laboratory animal data shows that even with 
peripheral stimulation there can be clear intracranial waveform peripheral stimulation there can be clear intracranial waveform 
changes.  Measuring the levels of specific neurotransmitters changes.  Measuring the levels of specific neurotransmitters 
from human subjects shows undeniable elevations in these from human subjects shows undeniable elevations in these 
substances, and correlate with clinical benefits.  Immediate substances, and correlate with clinical benefits.  Immediate 
decreases in perceived pain and discomfort as found in clinical decreases in perceived pain and discomfort as found in clinical 
data suggest that these intracranial changes have actual data suggest that these intracranial changes have actual 
effects that are likely caused by electromagnetic forces.  These effects that are likely caused by electromagnetic forces.  These 
results have tantalizing implications for the effect of results have tantalizing implications for the effect of 
electromagnetic energy on human health and well being.electromagnetic energy on human health and well being.

* -* - Concept proposed by Dr. Ross Adey. Concept proposed by Dr. Ross Adey.



  

Where am I coming Where am I coming 
from?from?

• Physics and Biology major in college.Physics and Biology major in college.
• Ph.D. in Biology.Ph.D. in Biology.
• Neurology training.Neurology training.
• Physiatrist specializing in pain Physiatrist specializing in pain 

treatment.treatment.
• Over 4000 electric nerve blocks.Over 4000 electric nerve blocks.
• Over 300 transcranial stimulation Over 300 transcranial stimulation 

treatments.treatments.
• The results are much more than placebo.The results are much more than placebo.
• Electromagnetic fields are it!Electromagnetic fields are it!
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Transcranial Stim Electrode PlacementTranscranial Stim Electrode Placement



  

Liss Transcranial DataLiss Transcranial Data

• DB a special case: DB a special case: 
– with an average of 16% average 

improvement per each of 41 
treatments 

– he kept coming back
– he got a home unit
– he uses it daily
– He said yesterday that it is the 

only thing keeping him alive!



  

Other Liss Transcranial Other Liss Transcranial 
DataData

• Sometimes with other Sometimes with other 
treatments.treatments.

• 57% average improvement for 57% average improvement for 
each of 55 treatments in each of 55 treatments in 
various pains.various pains.

• Sometimes felt better later.Sometimes felt better later.
• Mostly just as good alone.Mostly just as good alone.



  

Study # Investigator Year Site Design Group N Improvement Total % Depression 
type

(state/country) (Decrease in mean HAM-D)

2 George-1 1995 Maryland Open rTMS 6 26% 156% 1 MDD/5 BMD

4 Kolbinger 1995 Germany Parallel rTMS 5 15% 75% MDD

" rTMS 5 34% 170%

5 Conca 1996 Austria Parallel rTMS 12 58% 696% MDD

6 Pascual-Leone-1 1996 Spain Crossover rTMS 17 45% 765% MDD

8 Grisaru-2 1997 Israel Open rTMS 10 26% 260% 6 MDD/3 BMD/1 
schizoaffective dprssd
9 Epstein/Figiel 1998 Georgia Open rTMS 32 52% 1664% 29 MDD/3 BMD

10 Figiel/Epstein 1998 Georgia Open rTMS 56 43% 2408% 53 MDD/3 BMD

11 Feinsod and Klein 1998 Israel Open rTMS 14 31% 434% MDD

12 Avery 1999 Washington Parallel rTMS 4 49% 196% MDD

13 Klein 1999 Israel Parallel rTMS 36 47% 1692% 57 MDD/ 13 
BMD
14 Loo 1999 Australia Parallel rTMS 9 23% 207% 15 MDD/3 BMD

16 Triggs 1999 Florida Open rTMS 10 41% 410% MDD

" rTMS 10 20% 200%

20 Stikhina 1999 Russia Parallel rTMS 15 62% 930% "Neurotic"

21 Padberg 1999 Germany Parallel rTMS 6 6% 36% MDD

" rTMS 6 19% 114%

22 Menkes 1999 Kentucky Open rTMS 8 42% 336% MDD/dysthymia

23 Berman/Boutros 2000 Connecticut Parallel rTMS 10 34% 340% MDD

24 Eschweiler 2000 Germany Crossover rTMS 12 22% 264% MDD

25 George/Nahas 2000 South Carolina Parallel rTMS 10 48% 480% MDD

"  rTMS 10 28% 280%  

26 Grunhaus 2000 Israel Open rTMS 20 40% 800% MDD

" ECT 20 60% 1200%

27 d'Alfonso/Schouten NA Netherlands Open rTMS 7 21% 147% MDD

28 Ebmeier NA Scotland Parallel rTMS 5 44% 220% MDD

"  Parallel rTMS 5 34% 170% MDD

"  Parallel rTMS 5 46% 230% MDD

29 Eckert NA Germany Open rTMS 5 62% 310% BMD

30 Pascual-Leone-2 NA Spain Parallel rTMS 20 52% 1040% MDD

33 Avery - 2 NA Washington Parallel rTMS 7 35% 245% MDD

397 41% 16475%



  

Stereotact Funct Neurosurg 1989;53(3):149-56Stereotact Funct Neurosurg 1989;53(3):149-56

Long DM, Uematsu S, Kouba RB.Long DM, Uematsu S, Kouba RB.    Placebo responses to medical Placebo responses to medical 
device therapy for pain.device therapy for pain.

Department of Neurosurgery, Johns Hopkins University School of Medicine, Baltimore, Md.Department of Neurosurgery, Johns Hopkins University School of Medicine, Baltimore, Md.

Placebo response to a functionless machine was tested in 58 Placebo response to a functionless machine was tested in 58 
patients with chronic pain. Thirteen discontinued treatment patients with chronic pain. Thirteen discontinued treatment 
before the planned trials were complete: 5 did so because before the planned trials were complete: 5 did so because 
sham therapy worsened their pain. Forty-five patients sham therapy worsened their pain. Forty-five patients 
completed three trials of treatment with a magnetic device, completed three trials of treatment with a magnetic device, 
one trial of which was a sham. one trial of which was a sham. Thirteen percentThirteen percent (13%) of  (13%) of 
patients undergoing sham therapy experienced relief of patients undergoing sham therapy experienced relief of 
pain, improved range of motion, and decrease in muscle pain, improved range of motion, and decrease in muscle 
spasm. spasm. Eleven percentEleven percent (11%) of the sham trials resulted in  (11%) of the sham trials resulted in 
significant increase in pain. The placebo/nocebo response to significant increase in pain. The placebo/nocebo response to 
sham therapy with a device is similar to that previously sham therapy with a device is similar to that previously 
reported for prolonged drug treatment, but is lower than reported for prolonged drug treatment, but is lower than 
the placebo rate for short-term medication trials.the placebo rate for short-term medication trials.  



  

Magnetic vs. ElectricMagnetic vs. Electric
• External Generation.External Generation.

– Magnetic
– Electrical

• Moving Charges = Current.Moving Charges = Current.
• Current = EMF.Current = EMF.
• Magnetic Fields move Charges.Magnetic Fields move Charges.
• Static or Pulsed Magnetic Fields.Static or Pulsed Magnetic Fields.
• Direct or Indirect (Current).Direct or Indirect (Current).
• Both have independent actions.Both have independent actions.
• Hypothesis:  EMF is the deal!Hypothesis:  EMF is the deal!



  

Electric vs. Electric vs. 
ElectromagneticElectromagnetic

• ElectricElectric
– electron flow
– insulation controlled
– follows least 

resistance/impedanc
e

– unidirectional
– distant influences
– afferent & efferent
– more focused

• ElectromagneticElectromagnetic
– from ion flow
– or electron flow
– polarized molecules
– near effects
– locally powerful
– more generalized
– secondary electrical 

current



  

The Right Hand RuleThe Right Hand Rule



  

Electrical Electrical 
ConductionConduction

• Cable theory – uni- or bi-directionalCable theory – uni- or bi-directional
• Blood flowBlood flow
• Protoplasmic streamingProtoplasmic streaming
• Nerve impulses - unicyclicalNerve impulses - unicyclical
• Ionic movementIonic movement
• Polar molecule movementPolar molecule movement
• Chemical bond dynamicsChemical bond dynamics
• Shaking phenomenonShaking phenomenon
• Oscillatory phenomenonOscillatory phenomenon



  

Magnetic EvidenceMagnetic Evidence

• BacteriaBacteria
• AlgaeAlgae
• BirdsBirds
• Other Other 

animalsanimals
• HumansHumans



  



  

Wires of the Human Wires of the Human 
BodyBody



  

Nerve PathwaysNerve Pathways
afferent pathwaysafferent pathways efferent pathwaysefferent pathways



  

Afferent & Efferent Pain PathwaysAfferent & Efferent Pain Pathways



  

Intranerve OrganizationIntranerve Organization



  

Peripheral Nervous System InsulationPeripheral Nervous System Insulation



  

EvidenceEvidence



  

Axonal TransportAxonal Transport



  

Charge ConduitsCharge Conduits



  

NeuronsNeurons



  

Blood Brain BarrierBlood Brain Barrier



  

Charged Flow in and out of a CellCharged Flow in and out of a Cell



  

Gap JunctionsGap Junctions



  

Molecular MagnetsMolecular Magnets



  

Polar MoleculesPolar Molecules



  

Ion TransportIon Transport
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