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Purpose

• Recognize important reasons why an Essential Tremor 
diagnosis should be considered in patients

• Recognize history and examination findings which lead 
to a diagnosis of Essential Tremor
- To appreciate the nuances between different tremor types 
- To appreciate the important clinical clues that reliably 

separate tremors (essential tremor versus Parkinson’s 
disease)

• To understand that numerous treatment strategies 
(medical, surgical and technological)  exist for essential 
tremor
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Tremor: Historical Perspectives
• Oldest medical condition mentioned in literature

• Bible – Psalms 99:1
- “The Lord is king; let the peoples tremble!”

• Attributed to King David (1040 – 970 BC)

• Shakespeare
- “the palsy, and not fear, provokes me” History of 

Henry VI, Part II
- “The fear whereof doth make him shake and shudder” 

Venus and Adonis
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What is Tremor?

• Most common movement disorder

• Rhythmic oscillatory movement of agonist and 
antagonist muscles

• Tremors can reflect a “normal” function of the body
- Shivering
- Shaking when enraged or frightened
- Comforting mechanism – stereotypy
- DM patients with hypoglycemia
- Alcoholics entering DTs
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Tremor in Nature
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Pathology of Essential Tremor

• The cerebellum and/or cerebellothalamocortical 
pathways are involved

• Neuroimaging (HCT and MRI) tend to be normal
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Essential Tremor
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How Does Essential Tremor 
Get Treated?

Or

Why Should I Go to A 
Movement Disorder 

Neurologist?
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Family History

• 50% of patients will have 1st 
degree relative with ET

• LINGO1 (Leucine rich repeat 
and Ig domain containing 1) 
has been linked to ET – not 
all patients have gene nor 
do all people with gene get 
ET
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Medications that Cause 
Tremor• Steroids

• Valproic Acid (VPA): Depakote, Depakene

• Asthma treatment: albuterol & theophylline

• Mood stabilizers: lithium carbonate & VPA

• Heart medications: amiodarone & procainamide

• Chemotherapy: thalidomide & cytarabine

• Immunosuppressant: cyclosporine

• Antidepressants: TCAs and SSRIs

• Epinephrine

• Stimulants: Weight loss medication (tiratricol), 
caffeine and amphetamines

• Thyroid replacement: excessive levothyroxine
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Emotional Activation
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Handwriting in the Diagnosis of ET

• This is a valuable tool

• It is quick and simple

It’s always sunny in Cleveland. 

FIRST NAME 2”
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Handwriting in PD
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Handwriting in ET
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Handwriting for Diagnosis
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Lifelong Untreated Essential Tremor
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DATscan

• 123i-FP-CIT single photon emission 
tomography

• Distinguishes patients with parkinsonian 
disorders from essential tremor (ET), drug-
induced parkinsonism (DIP) and non-
parkinsonian disorders

• SWEDD – scans without evidence of 
dopaminergic deficit
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Normal
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Normal
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Abnormal
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Grade 1 loss
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Grade 2 loss
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Grade 3 loss



Why is Essential Tremor Important?
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When a person with Parkinson’s disease has 

a bad tremor, nobody panics, because it's 

all “part of the disease”

But when someone sees a person with 

severe essential tremor, well then 

everyone loses their minds! 
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Case

• 42 year-old woman – homemaker who also works 
part-time as hairdresser

• 10-12 year history of dominant left hand tremor with 
start of tremor in her right hand

• Diagnosed as “early PD” by non-neurologist
• No treatment offered since “medications wear out” 

– told to enjoy as “much as she could out of life 
before she died”

• Went to neurologist after she cut her son’s ear lobe 
with scissors.
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• After initial visit placed on primidone 
(mysoline) 200mg HS without improvement

• Referred for DBS – right Vim DBS
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Miller K, Okun M, et al. Depression Symptoms in Movement Disorders: Comparing Parkinson’s Disease, Dystonia and 

Essential Tremor. Movement Disorders. 22; 5; 2007.
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How to Treat Essential Tremor 
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Natural Products for 
Essential Tremor
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• EtOH (ethanol) – “reduces action 
tremor for up to 5 hours but is 
habit forming.”
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Medications for Essential Tremor

Propranolol - Inderal

Primidone

Topamax

Klonopin
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• Cogentin 
advertisement
, 1965. 

Anticholinergics

Should be left in 

1960s
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DBS in Essential Tremor
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DBS PATIENT SELECTION

• Referral to Movement Disorders
• Evaluation in patient management conference
• Tremor interfering with quality of life-eating, 

drinking, shaving, makeup application, writing, 
computer/phone use

• Focused ultrasound vs. DBS vs GK VS RF
• Some patients are not open to DBS and/or do 

not want surgery.
• CT/MRI during evaluation



48

CANDIDATES FOR SURGERY

• Essential Tremor or Tremor related to Parkinson’s Disease

• Skull Density Ratio of 0.4

• Able to stop anticoagulation or antiplatelet therapy

• Able to tolerate supine position  with head immobilized for 2-4 
hours

• No MRI contra-indications
- Shunts may be okay.
- DBS leads not at this time

• Okay with complete head shave

• Unilateral Treatment only
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TREATMENT COMPARISON

Dallapiazza, 2019
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PATIENT MANAGEMENT: DBS vs HIFU

DEEP BRAIN STIMULATION FOCUSED ULTRASOUND

Younger age Older age (Recurrence??)

SDR < 0.40 Unlikely to follow up

Bilateral hand control essential Short recovery 

Possible better tremor control/more flexible Not able to use programmer/recharger

MRI contraindicated (CT only okay) Brain Atrophy

Long history of success Malnourished/Scalp/Skin thin

Proven durability Patient Preference 

Multiple medical co-morbidities

Cognitive concerns
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Electrode implant: the patient 
is awake
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Surgical Procedure
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Microelectrode Recording (MER) Vim 
Thalamus
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BATTERY IMPLANT FOR DEEP BRAIN STIMULATION 
AND PROGRAMMING

RECHARGEABLE OR NON 
RECHARGEABLE

CLOSED LOOP OPTION
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DIRECTIONAL LEADS

Abbott / St. Jude Boston Scientific

Medtronic



57



58

Lesioning Options

• Ultrasound

• gamma 

thalamotomy 
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COST COMPARISON: DBS vs HIFU
(Canadian Dollars)

Li, 2019SLIGHTLY LESS EFFECTIVE BUT MUCH LESS 
EXPENSIVE THAN DBS
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BEFORE AFTER
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MRI GUIDED FOCUSED ULTRASOUND: DURABILITY
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12 patients completed 4 year follow up

Park, 2019
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Gamma Knife Radiosurgery

• No incisions needed

• Uses low dose radiation 
beams called gamma rays

• Targets cells in thalamus that 
cause tremor

• Creates a lesion and tremor 
improves after 3-6 months
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How is Gamma Knife Done?
• Outpatient procedure

• Frame is placed

• CT scan is obtained

• Surgeon and team plan the 
treatment

• 90 minute procedure time in 
the GK
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Symptom improvement after Gamma Knife

• 80% of patients have at least 50% 
improvement in arm and leg tremor

• Can improve head and voice tremor with a 
lesion on both sides
- Second side GK must be done at least 12 

months later
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Procedural Risks

• 2-3% Numbess or weakness on half of 
body

• 2-3% Speech impairment

• 1%  Recurrent tremor

NOTE: side effects of procedure may occur 
in delayed fashion (6 months post 
treatment) and may be temporary
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Cala

• Cala kIQ
- kIQ, pronounced “kick,” stands 

for Kinetic [movement] + IQ [smart]
- the only FDA-cleared, wearable 

device that delivers effective 
therapy for action hand tremor in 
people with essential tremor and 
Parkinson’s disease.

- TAPS (Transcutaneous Afferent 
Patterned Stimulation) therapy
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Botulinum toxin for ET

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjs1un4wOHUAhWe14MKHfpRCqQQjRwIBw&url=http://www.ijps.org/article.asp?issn=0970-0358;year=2011;volume=44;issue=2;spage=212;epage=218;aulast=Chandraprakasam&psig=AFQjCNHOtdHZzZJvkr7Y7cDr9-MCB2PQHw&ust=1498772505674123
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Personal observations
• Botulinum toxin injections are an “Art” 

as much as a “Science”

• Head injections are easier to get paid – 
listed as cervical dystonia

• Limb injections due to the nature of the 
forearm muscles lead to weakness.

• Ultrasound guidance can very helpful in 
localizing specific muscle fibers and 
bundles.
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