When ELF-EMF (magnetic fields and/or electric currents) and RF-EMF are applied to living tissue for therapeutic effects, the
signal characteristics and field strengths are produced and directed carefully. When EMF therapies are appropriately -

selected and properly executed, they may elicit beneficial effects. Not all studies of EMF modalities show benefit, but many : = =
do; some demonstrate no, mixed, or adverse effects.
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This map offers links to studies and reports -- of proposed mechanisms, cases, results -- but also brings to mind important
questions. What occurs in tissues when ambient EM exposures are high, variable, nonspecific, intermittent, mixed, and
cumulative? What can we learn about the effects of uncontrolled exposures by studying the effects of controlled ones?

Studies

© TENS, sarcoma pain

|
Deep brain stimulation |

© TENS, dysmenorrhea s 3 -
© ELF-EMF, NO, wound healing
© EMFs modulate I1L2, cytokines

"In the long run, [weak-field exposures for
medical purposes] may be the only way to prove
the case for biological plausibility among those
_____ p» Dr. Pawluk Articl who presently choose to deny that weak field low
sd g ) ICIES frequency magnetic fields do indeed interact with
biological systems." Abraham R. Liboff, Ph.D.

© MW, hyperthermia, lung cancer

Dr. Pawluk sells

therapeutic EMF devices. — — — — #® "Ask Your Doctor"
e ——————

N

© MW hyperthermia, brain tumors

>l Dr. Sircus Overview

N

Some devices generate O EMFE plus magnetic nanoparticles

heat for therapeutic

E M F effect, but most
therapeutic devices are

non-thermal.

o — -

~ < _Deep Brain Stimulation

MERin  Medical Practice

© ELF electrical stimulation, epilepsy

() EMEs act via VG calcium channels

AND

& © DC, specific frequencies, tinnitus

O TEAS vs. PEMF, electro-acupuncture
ﬁ © EL-EMF, modulated, neurogenesis
\ﬁ () REF, factors affecting type of outcome

Pulsed EMF, Dr. Pawluk THERAPEUTIC MODALITIES:
Vagus Nerve Stimulation WOUND HEALING, INFLAMMATION,
TiISSUE GROWTH, AND MORE

ﬁ Deep brain stim, chronic pain

Transcranial Magnetic Stimulation

Microcurrent Electrical Therapy (MET) © ELF-EMF, variations in exposures, effects

Transcranial Direct Current Stimulation ] © RE, targeted to gold nanoparticles, cancer

Q © "Thomas-EMF" (freq. modulated), cancer

© Tissue softening, freq.-specific microcurrent

Transcutaneous elect.
nerve stim. Yeza

_ _ S

© EMEF, vascularization reduced in tumor, necrosis

il
— : Wound on hand

—

ﬁ © "Tumor treating fields", alternating EF, kHz, cancer

() © PEMF upreg. angiogenesis

Biolectromagnetics Journal

Other Links | §tudles PEMF

Y& © Skin rejuvenation, no scarring

Insurance billing for Alpha-Stim

Home: Oscillatorium |

'.
TED Talk. electric field ! By e Newest version: this map ', © EEMF upreg. NO,induce perfusion - ;
= s e EME Bio-Effects Oveview  pelated Maps | Date of this update: 10-11-16 | ©& PEMF, plastic surgery, pain, edema [
Biolnitiative, 2007, EMF Therapeutics EMF: Proposed Mechanisms [ = — — — © No change in treated varicose ulcers ___RF ablation J
POSSIBLE INDICATIONS © PEMEF diabetes, upreg. myofibroblasts
EM,V,ngff,';ﬁ:-UST’C | FOR EMF THERAPIES © Angiogenesis, upreg. bone growth factors
MECH#ggZII‘ES ggs;%b;\lfsAEpEunc | PEMF D;;?,ZZ’CVEO'LO,,'Z';,Z;O,?"Q LEGEND © Corneal injury healing, PEMF many effects
Induced NO, vasodilation | DBS,T\’,E,\’,VSS, CES i‘;ﬁ,‘,’,‘iﬁ;ﬁ,’},‘i,’,’},‘;i‘,i:’;f,’j,‘;j,’,f;ﬁ’ © Apparent beneficial response ©® PEMF no effect on bone healing, meta-analysis
S A et e e Ber | induced fever for cancer therapy O Studies show either response | || @ To date, no mechanisms certain, no standards exist
Induced Fér;?‘;;?:f{;%;gze;:é:;?I:g;le:;est’wsdeposition t 'II'TEI,:AAS Targll(/elzetﬂl?aj:‘?:: gi? ;’Z[f;:_/sg?oZ?;zgfe’;t;CIes © Apparent adverse response © Healing_colon anastomosis, possible collagen mechanism
’"Zﬁ;ﬁi’,,fjlﬁ,‘;fi’,’,’;’;"’,'Zﬁ,yo(’,.’,’(’f,’,?,’,';’,’,;’ ’;ﬁ?;",,-ﬁ’,',‘s J Jﬁ'ﬂfggﬁ,ﬁ;’,‘fﬁ,’fa | Tumor a:?: §?§fr'§nstk,§';5'ri7§,es"éﬁg ablation | _8 MDLCET 0"_39 ELECIAC ﬁ © Modifies gene expression, reduce inflammation markers

- - -

——



http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2012_Electromagnetic_Medicine_non_thermal_modalities.pdf
http://www.curatronic.com/curatron-pemf-curatronic
http://www.curatronic.com/curatron-pemf-curatronic
http://www.curatronic.com/curatron-pemf-curatronic
http://www.curatronic.com/curatron-pemf-curatronic
http://www.curatronic.com/curatron-pemf-curatronic
http://www.curatronic.com/curatron-pemf-curatronic
http://drpawluk.com/education/contraindications/
http://drpawluk.com/education/contraindications/
http://drpawluk.com/education/contraindications/
http://drpawluk.com/education/contraindications/
http://www.med.nyu.edu/content?ChunkIID=33778
http://www.med.nyu.edu/content?ChunkIID=33778
http://www.med.nyu.edu/content?ChunkIID=33778
http://www.med.nyu.edu/content?ChunkIID=33778
http://www.med.nyu.edu/content?ChunkIID=33778
http://www.med.nyu.edu/content?ChunkIID=33778
http://www.med.nyu.edu/content?ChunkIID=33778
http://www.med.nyu.edu/content?ChunkIID=33778
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://spectrum.ieee.org/the-human-os/biomedical/bionics/darpa-wants-to-jolt-the-nervous-system-with-electricity-lasers-sound-waves-and-magnets
http://www.ncbi.nlm.nih.gov/pubmed/25417570
http://www.ncbi.nlm.nih.gov/pubmed/25417570
http://www.ncbi.nlm.nih.gov/pubmed/23674517
http://www.ncbi.nlm.nih.gov/pubmed/23674517
http://www.ncbi.nlm.nih.gov/pubmed/24654762
http://www.ncbi.nlm.nih.gov/pubmed/25655828
http://www.ncbi.nlm.nih.gov/pubmed/19799606
http://www.ncbi.nlm.nih.gov/pubmed/19799606
http://www.ncbi.nlm.nih.gov/pubmed/21830213
http://www.ncbi.nlm.nih.gov/pubmed/20664962
http://www.ncbi.nlm.nih.gov/pubmed/20664962
http://www.ncbi.nlm.nih.gov/pubmed/2995866
http://www.ingentaconnect.com/content/asp/jnn/2015/00000015/00000001/art00005
http://www.ncbi.nlm.nih.gov/pubmed/23613463
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3780531/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4010715/
http://www.ncbi.nlm.nih.gov/pubmed/23409610
http://www.ncbi.nlm.nih.gov/pubmed/23409610
http://journal.frontiersin.org/article/10.3389/fneur.2015.00158/full
http://journal.frontiersin.org/article/10.3389/fneur.2015.00158/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4576878/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4576878/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4576878/
http://www.ncbi.nlm.nih.gov/pubmed/25561888
http://www.ncbi.nlm.nih.gov/pubmed/25561888
http://www.ncbi.nlm.nih.gov/pubmed/25561888
http://www.ncbi.nlm.nih.gov/pubmed/21138869
http://www.ncbi.nlm.nih.gov/pubmed/21138869
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0124136
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3576917/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3576917/
http://www.ncbi.nlm.nih.gov/pubmed/11911264
http://www.ncbi.nlm.nih.gov/pubmed/11911264
http://www.ncbi.nlm.nih.gov/pubmed/11911264
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4491358/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4491358/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4491358/
http://www.ncbi.nlm.nih.gov/pubmed/18176216
https://www.eurekalert.org/pub_releases/2015-06/mgh-pef061715.php
http://www.ncbi.nlm.nih.gov/pubmed/25343187
http://www.ncbi.nlm.nih.gov/pubmed/19371845
http://www.ncbi.nlm.nih.gov/pubmed/19371845
http://www.ncbi.nlm.nih.gov/pubmed/19371845
http://www.ncbi.nlm.nih.gov/pubmed/1894496
http://www.ncbi.nlm.nih.gov/pubmed/24395219
http://www.ncbi.nlm.nih.gov/pubmed/21669132
http://www.iovs.org/content/53/12/7881.long
http://www.iovs.org/content/53/12/7881.long
http://www.ncbi.nlm.nih.gov/pubmed/25086123
http://www.ncbi.nlm.nih.gov/pubmed/25086123
http://www.ncbi.nlm.nih.gov/pubmed/21259192
http://www.ncbi.nlm.nih.gov/pubmed/21259192
http://www.ncbi.nlm.nih.gov/pubmed/8797655
https://www.ncbi.nlm.nih.gov/pubmed/25759595
http://drpawluk.com/updates/using-pemfs-to-modify-inflammation/
http://drpawluk.com/updates/using-pemfs-to-modify-inflammation/
http://www.doctoroz.com/article/ask-your-doctor-about-pulsed-electromagnetic-field-therapy
http://www.doctoroz.com/article/ask-your-doctor-about-pulsed-electromagnetic-field-therapy
http://www.doctoroz.com/article/ask-your-doctor-about-pulsed-electromagnetic-field-therapy
http://drsircus.com/medicine/cancer/pulsed-electromagnetic-field-therapy-cancer-pain
http://drsircus.com/medicine/cancer/pulsed-electromagnetic-field-therapy-cancer-pain
http://www.hopkinsmedicine.org/psychiatry/specialty_areas/brain_stimulation/deep_brain.html
https://therapyproducts.net/Matrix-pdfs/clinical-studies/Microcurrent-Abstract.pdf
https://therapyproducts.net/Matrix-pdfs/clinical-studies/Microcurrent-Abstract.pdf
http://www.doctoroz.com/article/pulsed-electromagnetic-fields-how-they-heal
http://www.doctoroz.com/article/pulsed-electromagnetic-fields-how-they-heal
http://www.doctoroz.com/article/pulsed-electromagnetic-fields-how-they-heal
http://epilepsy.med.nyu.edu/diagnosis-treatment/vagus-nerve-stimulation-vns%23sthash.EflRPQNp.dpbs
http://epilepsy.med.nyu.edu/diagnosis-treatment/vagus-nerve-stimulation-vns%23sthash.EflRPQNp.dpbs
https://psychcentral.com/news/2016/04/05/deep-brain-stimulation-reduces-chronic-pain/101346.html
http://www.hopkinsmedicine.org/psychiatry/specialty_areas/brain_stimulation/tms/index.html
http://www.hopkinsmedicine.org/psychiatry/specialty_areas/brain_stimulation/tms/index.html
http://www.practicalpainmanagement.com/treatments/microcurrent-electrical-therapy-mechanisms-results
http://www.practicalpainmanagement.com/treatments/microcurrent-electrical-therapy-mechanisms-results
http://www.hopkinsmedicine.org/psychiatry/specialty_areas/brain_stimulation/tdcs.html
http://www.hopkinsmedicine.org/psychiatry/specialty_areas/brain_stimulation/tdcs.html
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1521-186X
http://bio-medical.com/media/support/alpha-stim-insurance-billing-codes-cpt.pdf
http://bio-medical.com/media/support/alpha-stim-insurance-billing-codes-cpt.pdf
http://www.ted.com/talks/bill_doyle_treating_cancer_with_electric_fields
http://www.ted.com/talks/bill_doyle_treating_cancer_with_electric_fields
http://www.ted.com/talks/bill_doyle_treating_cancer_with_electric_fields
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2007_Evidence_based_on_EMF_Therapeutics.pdf
http://www.bioinitiative.org/report/wp-content/uploads/pdfs/sec17_2007_Evidence_based_on_EMF_Therapeutics.pdf
http://oscillatorium.com/id2.html
http://oscillatorium.com/id2.html
http://oscillatorium.com/id3.html
http://www.oscillatorium.com/

