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Objectives

• Discuss history and use of 
medical marijuana

• Review the potential of 
cannabinoids to treat 
blepharospasm

• Provide update on magnetic 
and electrical stimulation 
approaches for 
blepharospasm



Hairs on the 
surface of the 
plant produce the 
cannabinoids and 
terpenes.

• Cultivated from 
prehistoric times 
in China, India, 
Egypt

• Planted in Virginia 
in 1611, Plymouth 
Colony in 1632

C. sativa and C. indica



What’s in it?

Chemical compounds: >500
• Cannabinoids (100+)

• Tetrahydrocannabinol (THC)
• High concentrations
• Major psychoactive component

• Cannabidiol (CBD)
• Up to 40% of plant’s extract
• Does not cause a high (limits it)

• Terpenes (200+)

THC

CBD



Early medical uses

• Analgesic, anticonvulsant (O’Shaugnessey, 1842)
• Insomnia, neuralgia, dysmenorrhea (Reynolds, 1890)
• Regarding migraine, “Cannabis indica is probably the most 

satisfactory remedy.” (Osler, 1915)

Marijuana Tax Act, 1937
– Removed 28 cannabis-containing medicines 

from U.S. usage
– Opposed by AMA

Removal from US Pharmacopoeia, 
1942
Controlled Substances Act, 1970

– Schedule I



Prescription forms

• Dronabinol (MarinolTM)
• Synthetic THC
• Nausea, appetite stimulation, MS pain

• Cannabidiol (EpidiolexTM)
• CBD extract
• Epilepsy (Dravet, LG)

• Nabiximols (SativexTM)
• 1:1 THC:CBD
• Pain in MS and cancer





OTC forms



Uses



Safety





Acute/adverse effects

• Euphoria, relaxation
• Dysphoria, anxiety, panic
• Subjective time slowing
• Depersonalization, altered 

sense of body proportion
• Auditory/visual illusions and 

hallucinations
• Impaired balance and 

coordination
• Impaired memory and problem 

solving

• Redness of the eyes
• Increased appetite and thirst
• Decreased salivation
• Increased heart rate and blood 

pressure
• Slow heart rate and low standing 

blood pressure (high doses)
• Urinary frequency
• Decreased intraocular pressure



2020 BEBRF Survey



2020 BEBRF Survey

25 tried and stopped



Mechanism of action



So, do cannabinoids work for blepharospasm?

Scientific literature provides 
some good evidence for:
• Pain relief 
• Muscle spasticity (in MS)
• Nausea control 
• Appetite enhancement
• Short-term sleep 

disturbance
• Epilepsy (specific types) 

What’s the evidence in 
Movement Disorders?



Parkinson disease



Parkinson disease

Fox Insight Cannabis 
Survey (N=1881)



Parkinson disease



Cannabinoid studies in dystonia

Open label (1986) evaluation of Cannabidiol in dystonic movement 
disorders. Consroe P., Sandyk R., Snider S. R. Int. J. Neurosci. 30, 277–282. 
 5 patients (2 with PD) had dystonia improved with CBD

Randomized, double-blind, placebo-controlled trial (2002) to assess 
the potential of cannabinoid receptor stimulation in the treatment of 
dystonia. Fox SH, Kellett M, Moore AP, Crossman AR, Brotchie JM. Mov Disord. 
17(1):145-9. 
 15 patients with segmental and generalized dystonia treated with 

synthetic nabilone showed no improvement



Cannabinoid studies in blepharospasm

Medical Cannabis, a Beneficial High in Treatment of Blepharospasm? An 
Early Observation (2017). Radke PM, Mokhtarzadeh A, Lee MS, Harrison AR. 
Neuroophthalmology. 2017;41(5):253-258.
 Out of 5 patients surveyed, 3 of 4 had improvement (4 discontinued 

use)

Cannabinoid agonists in the treatment of blepharospasm – a case report 
(2004) study. Gauter B, Rukwied R, Konrad C. Neuro Endocrinol Lett 25:45–48.
 Dronabinol improved pain and social life in single patient



Cannabinoid studies in blepharospasm

Cannabinoids and dystonia: an issue yet to be defined. 
Marcello Mario Mascia, Daniele Carmagnini, Giovanni Defazio. Neurol Sci. 2020 
Apr;41(4):783-787.
 Cannabinoids seem to be effective in single cases, but further 

studies are required to determine their role as complementary 
treatment in dystonia.



2019 BEBRF Research Grant

Effect of Non-psychoactive Cannabidiol as an Adjunct to 
Botulinum Toxin in Blepharospasm - a prospective double-

masked cross-over study

Investigators
Rona Z Silkiss, MD, FACS

Arvind Chandna, MD, DO, FRCS, FRCOphth
Christopher Tyler B.A., M.Sc., Ph.D., D.Sc.

Jayson Koppinger, MD



Recommendations?

Generally safe to try but 
with some caution.

• Start low and go slow (dose to 
response)

• Start with 100% CBD or low 
concentrations of THC

• Be aware of adverse effects
• Be aware of drug-drug 

interactions
• Caution about tolerance and 

dependence
• Ingestion form matters





Deep brain stimulation

• Relieves motor symptoms in 
patients with dystonia 
(average ↓ ~50%)

• Benefit can take weeks to 
months, and effect may last 
weeks to months after 
turned off

• Adverse effects can limit 
effectiveness



Deep brain stimulation in blepharospasm

• Meta-analysis in Meige
syndrome showed 
improvement:

• in dystonia
• (BFM-M: 21.5 vs 8.6, 

p<0.001) 

• in disability
• (BFM-D: 6.4 vs 2.9, 

p<0.001)

Deep brain stimulation for Meige syndrome: 
a meta-analysis with individual patient data. 
J Neurol 266, 2646–2656 (2019). 
Blepharospasm, Oromandibular Dystonia, and 
Meige Syndrome: Clinical and Genetic Update
Front Neurol. 2021 Mar 29;12:630221.  



How about something less invasive?

FDA device permits
2008 Major depression
2013 Migraine
2018 OCD
2020 Smoking cessation
2020 Bipolar depression
2021 Anxiety in depression



TMS in blepharospasm

 15-minute session of rTMS improved symptoms in patients

 2 weeks of rTMS given 6 weeks after BoNT showed 
improvement 2 weeks after TMS but not at 6 weeks



 BoNT combined with 20-minute sessions of rTMS over 20 days 
improved symptoms in 35 patients with anxiety/depression 
compared to 28 patients treated BoNT only.
 Improved Efficacy: 94.29% vs 92.86%
 Increased Duration: 16.9 weeks vs 13.0 weeks

August 2021

TMS in blepharospasm



Transcranial Magnetic vs Electrical stimulation

Magnetic (TMS)
Direct

Alternating

Electrical (TES)



TES in blepharospasm



TACS in cervical dystonia

Mary Rossick Kern 
and Jerome H. Kern



TACS in cervical dystonia

X 5 days

Change in 
symptoms or 
motor excitability?



TACS effects on motor network



2018 BEBRF Research Grant

Non-invasive inhibitory neurostimulation for the treatment of 
blepharospasm: A pilot study

Investigators
Brian D. Berman, MD, MS

Brice McConnell, MD

Enrolled
N = 8 BSP
N = 9 HC
(N = 11 CD)



Thank you!
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