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Drooling, Sialorrhea, ptyalis

Embarrassment
Isolation
Aspiration

Skin breakdown
Bad odour
Infection



Conditions

* Motor Neuron Disease
e Parkinson’s Disease
* Head injury

* Cerebral Palsy

 Schizophrenia (Clozapin
* Wilson’s Disease C—;
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Major Glands (92-95%) (6) \O)
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These glands secrete saliva which has a major r@in:

Lubrication, %:\/
Digestion, .
Q&

Immunity,
Maintenance of homeostasis in the human body @

1000 — 1500 ml per day! 5

((\Q

In the unstimulated state, 70% of saliva is se@y submandibular and sublingual glands.

Conversely, in the stimulated state th; panfdtids glands provide most of the saliva.

The flow of saliva is five times g% in the stimulated state than in the resting state.

An example of an exoger@urce causing stimulation is chewing.
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Neurotransmitter”

synaptic receptor
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Tricyclic
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Table 2: Summary of the dose variation of the treatments prescribed for
the management of oral secretions

Anticholinergic
medications

Hyoscine Patch
(n=69)

Oral Hyoscine
(n=8)

Amitriptyline
(n=25)

Sublingual
Atropine Drops
(n=24)

Glvcopvrronium
Dysport
Neurobloc

BOTOX A

Number of
different doses

13

15

13

12

6

Dose range

/2 of 1mg patch per 72
hours — 1 2 1mg patch per
24 hours

0.15mg TDS - 0.3mg TDS

10mg ON — 175mg

1% solution 2 drops, O

1% solution 2 dropsvs

02.ma ma TDS

607 400U
CQQOOU —3000U
2 :

14U - 100U

O

Most common
dose

1mg patch per 72

hours

O.SngS
@ON

1-2 drops TDS

1ma TDS

100U
2500U

Each used once

Scopalamine?

Epub 2016 Aug 31.

A multicentre evaluation of oropharyngeal secretion
management practices in amyotrophic lateral sclerosis.
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+ Author information
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Table 1 Summary of treatment options

Q)

Type of therapy

Benefits of this approach

Side effects

Conservative
measures

Anticholinergics

Botulinum toxin

Radiotherapy

Surgery

Largely cheap
Simple
Minimal side effects

Easy to prescribe
Cheap

Targeted therapy
Targeted therapy

Long-term symptom relief if

2

effective

C_J
C)
Q)O

Urinary retention, b
confusion

<

Excessively

Excessive

&anancy

surgical and anaesthetic

etention ¢ysts

,\/Q

F&mal information
onsider these in all patients

Caution in myasthenia gravis-related drooling

Concerns over effects on bulbar function

Effects (including adverse effects) last from
months to years

Irreversible
Patients may be too frail to tolerate



1) Assess symptoms and reverse identifiable causative factors
2) Record symptoms on scale
3) Follow thin, thick or both pathways as appropriate

YMPTOMS
terior or posterior
Thick, thin, or both
Timing

THICK SECRETIONS \<——

THIN SECRETIONS
@ Medication Review
Conservative .Anticholinergic . Botox . Radiot ra@ - »
eg. : ;
% N Simple conservative
Positional Refer to
adjustments Start low and specialist service I i |
titrate up - =
Ensure hydration . ) Approximate irreversible o
e N total dose: 2500 xerostomia f ]
| SALT | Warn about side units of type , - 3 Mucolytics
= = effects. May (Neuroblom Consider whether k |
Oral improve after ~ rad_latlon exposure B
Rehabilitation 2 weeks is acceptable | " v "
L \- . .
5 < r N "~ % y . \ Consider need for suction
ptimise If PD consider o oung patients and nebulisers
dopaminergic skipping to mjcins?(lj\g rg:fsn d may be suitable for \ 1)
_ therapyinPD | botulinum toxin guidance | I\ surgery !

REASSESS

Developed new thick secretion problem?
«——— Developed new dry mouth?




SIAXI: Efficacy and safety of incobotulinumtoxinA for the treatment of sialorrhea in Parmo
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SIAXI: Efficacy and safety of incobotulinumtoxinA for the treatment of sialorrhea in Parkinson’s disease (PD) and

Andrew Blitzer,' Andrzej Friedman,? Olaf Michel,’ Brigit Flatau-Baqué,® Janos Csikas*, Wolfgang H Jost®

‘Department of Otolaryngology/Head and Neck Surgery, Columbia University College of Physicians and Surgeans, lcahn School of Medicine at Mt. Sinai, and NY Center for Viice and Swallowing Discrders, New York, NY, USA; “Department of Neurology Faculty of Health

other neurological conditions: Results of a Phase IlI, placebo-controlled, randomized, double-blind study q

*Otorhinolaryngology University Hospital Brussels, Brussels, Beigium; *Merz Pharmaceu

Change in DSFS sum score

points from baseline; mean

0-
-0.20
-0.40
-0.60 -
-0.80 1
-1.00-
~1.207
-1.40
-1.60-
-1.80-

-2.00-

ticals GmbH, Frankfurt am Main, Germany; *Parkinson-Klinik Ortenau, Wolfach, Germany.

Week 4 Week 8 Week 1 Q Week 16

?~

S

B Plafe B IncobotulinumtoxinA 75 U [ IncobotulinumtoxinA 100 U

D



'Department of Otolaryngology/Head and Neck Surgery, Columbia University College of Physicians and Surgeons, lcahn School of Medicine at Mt. Sinai, and NY Center for Voice and Swallowing Disorders, New York, NY, USA; 2Department of Neurology Faculty of Health
*Otorhinolaryngology University Hospital Brussels, Brussels, Belgium; "Merz Pharmaceuticals GmbH, Frankfurt am Main, Germany; *Parkinson-Klinik Ortenau, Wolfach, Germany

SIAXI: Efficacy and safety of incobotulinumtoxinA for the treatment of sialorrhea in Parkinson’s disease (PD) and
other neurological conditions: Results of a Phase lll, placebo-controlled, randomized, double-blind study \q

Andrew Blitzer,' Andrzej Friedman,? Olaf Michel,? Brigit Flatau-Baqué,* Janos Csikds?®, Wolfgang H Jost®
Week 4 Week 8 Week 60 Week 16

0.02 1
O
Z,

-0.02 -

-0.04

-0.06 -

-0.08 1

?~

=01

-0.12 1

ol _(5?

B Rldcebo B IncobotulinumtoxinA 75 U B IncobotulinumtoxinA 100 U

Change in uSFR from baseline, g/min; mean



1) Assess symptoms and reverse identifiable causative factors
2) Record symptoms on scale
3) Follow thin, thick or both pathways as appropriate
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Therapeutic Advances in Tremor
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L

TABLE 2. Selection of active trials enrolling tremor patients, as submitted to the US NIH d

r THERAPEUTIC ADVANCES

IN TREMOR

baSk (https://clinicaltrials.gov)
YA g

NCT Number Study Title Condition(s)
Medication
02277106 Evaluate SAGE-547 in Patients With Essential Tremor ET
02197104 Citocoline for Treatment of FXTAS FXTAS
01961297 Voice Tremor in Spasmodic Dysphonia: Central Mechanisms and Tr8atmen@Response Dystonia
01958177 Clinical Study to Evaluate the Safety and Efficacy BMMNC in Cerebellar A Cerebellar Ataxia
01864525 Effects of Octanoic Acid for Treatment of Essential Voice Tremor, ET
Botulinum neurotoxin
02427646 Use of Kinematic Assessment of Hand Tremor Pre- and Pos| ent With Botulinum Toxin ET and PD
Type A in Essential Tremor and Parkinson Disease
02334683 Compare Two Guidance Techniques for Botulinum Ty ion (ﬂ e Treatment of Limb Spasticity and
Spasticity and Focal Dystonia ® dystonia
02207946 Botulinum Toxin A to Treat Arm Tremor ET
02419313 Investigation of the Efficacy and Safety of botulifgtoxinA (Xeomin) in Parkinson's Tremor: A PD
Customized Approach
Transcranial magnetic stimulation
02441985 rTMS Therapy for Primary Orthostati m Primary Orthostatic
Tremor
02443181 Demand-driven Mana nt enfal Tremor ET
02387346 The Cerebellum as a ial ent Site for PD Motor Symptoms PD
02370108 The Study of ession by Using Electrical Muscle Stimulation PD
01792336 Transcranial Mat ulation for Focal Hand Dystonia Dystonia
Deep brain stimulation
02418858 Functional Outcomes 0WAwake vs Asleep Deep Brain Stimulation (DBS) for Essential Tremor ET
02384421 Adaptive Loop Neuromodulation and Neural Signatures of Parkinson’s Disease PD
02288468 aNd subthalamlc stimulatiON PD
02264925 i s and VIM DBS in Essential Tremor: Correlation, Evolution, and Therapeutic ET
02119611 Bradin Stimulation Therapy in Movement Disorders ET and PD
02087046 rain Stimulation (DBS) for the Suppression of Tremor ET
02071446 cal Fields Potentials Recorded From Deep Brain Stimulating Electrodes ET, PD and dystonia
01945567 Randomised Crossover Trial of Deep Brain Stimulation of Differential Posterior Subthalamic Area PD
Regions in Parkinson’s Disease and Tremor
019348 Voltage Adjustment Only Versus Combined Parameters Adjustment in PD Patients Treated With PD
Bilateral STN DBS
95. Deep Brain Stimulation (DBS) Data Base Study ET and PD
Functional Magnetic Resonance Imaging (fMRI) During Deep Brain Stimulation (DBS) to Treat Par- ET, PD and dystonia
kinson's Disease
1641 Managing Changes in Life After Deep Brain Stimulation for Parkinson's Disease PD
01581580 Deep Brain Stimulation Surgery for Movement Disorders ET, PD and dystonia
Gamma knife radiosurgery
02406105 An Effectiveness and Toxicity of CyberKnife Based Radiosurgery for Parkinson Disease PD
02255929 Gamma Knife Radiosurgery for Treatment of Essential Tremor ET
02095600 Radiosurgery for Drug Resistant Invalidating Tremor Tremor
01734122 Stereotactic Radiosurgery for Essential Tremor and Parkinsonian Tremor ET and PD
MRI-Guided Focused Ultrasound
02289560 Continued Access Protocol: ExAblate Transcranial MR Guided Focused Ultrasound for the Treat- ET
ment of Essential Tremors
02252380 ExAblate Transcranial MRgFUS for the Management of Treatment-Refractory Movement Disorders ET, Holmes Tremor,
PD, dystonia
02037217 ExAblate Transcranial MR Guided Focused Ultrasound in the Treatment of Essential Tremor ET
01827904 ExAblate Transcranial MR Guided Focused Ultrasound for the Treatment of Essential Tremors ET
01772693 ExAblate Transcranial MR Guided Focused Ultrasound for the Treatment of Parkinson’s Disease PD
Others
02370134 Development of Parkinson’s Glove for Detection and Suppression of Hand Tremor PD
02067702 Limb Cooling in Essential Tremor ET
01989013 Effect on Parkinson’s Disease After Therapeutic Induction of CranioSacral Integrated Therapy PD
01940406 The Essential Tremor (ET) and Parkinson Disease (PD) Tremor Acute Stimulation Study ET and PD
01860794 Evaluation of Safety and Tolerability of Fetal Mesencephalic Dopamine Neuronal Precursor Cells PD

for Parkinson's Disease
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Clinically.....pragmatically
Diagnostically . Q%

Parkinson’s Disease or Essential Tremor .0

Drugs responsible/ Hyperthyroidism (secondary trem? @
Dystonic Tremor? Q

Odd tremor - Functional Tremor, orthostatic:

SV
Treatment

Reassurance if possible $

Limited number of ef; ctﬁ?drugs (Propanolol, Primadone, Topiramate

Alternatives —%@ New drugs, DBS, New procedures



TABLE 2. Etiological causes of tremor (selection)

Neurodegenerative disease \q

o PD Toxins
o Multiple system atrophy o Mercury Q
o Corticobasal degeneration o Lead
o PSP o Manganese f»
o Genetic disorders: genes causing predominantly parkinsonism o Arsenic
o Genes causing frontotemporal dementia with parkinsonism o Cyanide, DDT, CO %
o Genes causing predominantly dystonia o Naphthalene ° Q
o Neuroferritinopathy o Toluene \
o Spinocerebellar ataxias o Lindane K'
o Genes causing Fahr’s disease Drugs
o Genes causing peripheral neuropathies that produce tremor o Anticonvulsants: valproate&zepine, phenytoin
o Wilson's disease o Tetrabenazine, antide y sympathomimetics, bronchodilators, beta-2 agonists
o X-linked dystonia parkinsonism/Lubag o Lithium
o Lesch-Nyhan‘s syndrome o Neuroleptics, metoclygramide
o Fragile X-associated tremor/ataxia syndrome © Amiodarone
o Spinal muscular atrophy © Thyroid hD”@B.Dlat?emeﬂt - . B _ o ‘ . |
Chromosomal aneuploidy o Antica : w.ncnstme, cisplatin, paclitaxel, doxorubicin, cytosine arabinoside, ifosfamide, tacrolimus, 5-fluorouracil, n
o XYY, XXY (Klinefelter's syndrome), and XXYY syndromes o Dru ohol withdrawal
Mitochondrial genetic disorders Otherﬁ
o Leigh’s syndrome Q fieoplasms | o
~@gin injury: head trauma, brain surgery, and electrical injury

o Mitochondrial polymerase gamma mutations
Infectious and other inflammatory diseases
o Demyelinating diseases such as multiple sclerosis

Vascular: ischemia, hemorrhage, and arteriovenous malformations
o Anxiety and stress

o Encephalitis lethargica, subacute sclerosing panencephalitis, E‘Zﬂﬁﬁg
o HIV . .
o Tuberculosis, syphilis, measles, typhus, neuroborreliosis o Trauma of pgnpheral t'S.S.”eS .
> Bacterial or viral encephalitis o HIV, human immunodeficiency virus.
o Antineuronal antibody disease %
Endocrine and metabolic disorders

o Nephrotic or liver failure %
o Hyperthyroidism
Neuropathies and spinal muscular atrophies
o Kennedy’s syndrome
o Guillain-Barre’s syndrome
o Gammopathy-induced neuropathies



Parkinson’s disease

Bradykinesia
slow movements)$

Postural
Instabili@










TABLE 2. Etiological causes of tremor (selection)

Toxins
o Mercury Q
o Lead f»

o Manganese
o Arsenic %
o Cyanide, DDT, CO ‘\Q
o Naphthalene
o Toluene @
o Lindane ¢
Drugs
o Anticonvulsants: valproate, carbamazepine, phenytoin
o Tetrabenazine, antidepressants, sympathomimetics, bronchodilators, be{a-% agonists
o Lithium

o Neuroleptics, metoclopramide
o Amiodarone @

o Thyroid hormone replacement a
o Anticancer drugs: vincristine, cisplatin, paclitaxel, dogrueii, cytosine arabinoside, ifosfamide, tacrolimus, 5-fluorouracil, methotrexate

\/

o Drug and alcohol withdrawal
Uthers

o Brain neoplasms

o Brain injury: head trauma, brain SUfQBUGS gtectrical injury

o Vascular: ischemia, hemorrhage, agter' enous malformations

o Anxiety and stress

o Fatigue 6
o Gooling

o Trauma of peripheral tissu&

o HIV, human immunodeficiency virus.



Consensus Statement on the Classific Qn of Tremors.
From the Task Force on Tremor of the | national Parkinson
and Movement Disord%% ciety

Kailash P. Bhatia, MD, FRCP (2, Peter Bain, MD, PhD,? Ni@% MD, PhD, FRCP,® Rodger J. Elble, MD, PhD,*
th

Mark Hallett, MD, PhD,® Elan D. Louis, MD,® Jan Ragthjdn, MD, PhD,” Maria Stamelou, MD, PhD @ ®
Claudia M. Testa, MD, PhD,g\wr Deuschl, MD, PhD ,”* and

the Tremor Task Force of the Internatio arkinson and Movement Disorder Society!

Movemeglwders Vol. 33, No. 1, 2018
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s the Pen mightier than the MRI scanner?




How to use pen and paper t@ﬁ’s to
aid tremor diagnosis in thgq; Inic

Alty J, et al. Pract Neurol 2017 17456—463\% 1136/practneurol-2017-001719
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Alty J, et al. Pract N&rol 2017;17:456-463.

Essential Tremor

Name &

, | (Re]

doi:10.1136/practneurol-2017-001719



Essential tremor Dystonic tremor Parkinson's disease Functional tremor

Handwriting \q

Size Normal or large Normal Usually small Variabl

Tremor features Reqular amplitude and Irreqular jerky amplitude and ~ Regular amplitude and Vap Q\ no tremor in
frequency frequency frequency writin

Tremor intrusion Vertical letter All sections of Vertical letter riable

in letter sections strokes; unidirectional letters; multidirectional axis strokes; unidirectional axib
axis ®

Progressive No Yes—shape of letters Sometimes—size \ Not usually

deterioration worsens due to posturing may decrement

Pen pressure Normal Hard pressure Normal Normal
Spirals

Size Normal Normal I Variable
Spacing of tumns Normal (maybe wider) Normal (maybe tighter) & ter Variable

Tremor axis Unidirectional Multidirectional Unidirectional Variable
Tremor frequency  Regular Irregular/jerky 0 Reqular Variable
Progressive No Sometimes~®\remor No Variable tremor frequency,
deterioration and pre axis and amplitude
Straight lines
Tremor axis Unidirectional irectional Unidirectional Variable
Right: 8-2 o'clock Lg#t: Right: 8-2 o'clock Left: 10—
10-4 o'clock 4 o'clock
Tremor frequency  Regqular % Irregular Usually regular Variable

Tremor amplitude ~ Small, re§ul Small, irregular Small, reqular Large, irreqular

Symmetry Sy%a Asymmetrical Asymmetrical Variable
Other features Writing may be worse than ~ Longer duration to compete  Straight lines usually most

drawing tasks task (bradykinesia) impaired task



Dystonic tremor. \q

Alty J, et al. Pract [ 2017;17:456-463. doi:10.1136/practneurol-2017-001719



Essential tremor Dystonic tremor Parkinson's disease Functional tremor

Handwriting \q

Size Normal or large Normal Usually small Variabl

Tremor features Reqular amplitude and Irreqular jerky amplitude and ~ Regular amplitude and Vap Q\ no tremor in
frequency frequency frequency writin
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Progressive No Yes—shape of letters Sometimes—size \ Not usually

deterioration worsens due to posturing may decrement
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Spirals
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Tremor frequency  Regular Irregular/jerky 0 Reqular Variable
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Tremor axis Unidirectional irectional Unidirectional Variable
Right: 8-2 o'clock Lg#t: Right: 8-2 o'clock Left: 10—
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Figure 8 Functional tremor. ( c?or affects both hands but there is variation in amplitude and frequency between the right
and left spirals. (B) Thereis a m@ screpancy when the patient copies the spiral in alternate directions. (C) This patient presented
with a right (dominant) han that was consistently unidirectional (8-2 o’clock direction). Other features were variable and
inconsistent, suggesting a ft%mal disorder. The site of tremor intrusion changed within a single spiral and between consecutive
spirals; the amplitude changed from small to large within a single spiral but there was a consistent amplitude during straight line



Lift Pulse



Management suggestions for tremor

Avoid precipitants
Drugs

Devices

DBS

New directions



TABLE 1. Pharmacological management of ET (from Schneider and Deuschl”®)

Recommendation for Use Drug Total Daily Dosage (mg/d)
Recommended Propranolol 40-320
Primidone 62.5-750 %
Topiramate 50-300
Probable or weak Atenolol 50-100 %
efficacy Sotalol 80-240
Gabapentin 1200-2400
Alprazolam 0.75-3
Level C possibly Clonazepam 0.5-6.
effective Clozapine 6.
Flunarizine 1
Nadolol
Nimodipine 12
Botulinum toxin OnabotulinumA* doses:
Q vocal muscle: 1.25-3.75 U;
cervical muscles: 40—-400 U;
forearm muscles: 50-100 U;
tensor veli palatine: 4-10 U
Recommendations 3.4-Diaminopyridine,
against use acetazolamide/meti@zolafide,

Inadequate evidence
to confirm or
exclude efficacy

amantadine, cari , isoniazid,
levetirac |, trazodone,
mirtazapi ipine, verapamil

gabalin, tiagabine,
0 oxybate, zonisamide

Daily Intakes

2-3 standard
1-2 long-acting
1 (bedtime)-3
2-3

' JRTOUN Mg

| 1. =
3
=
@
=

Ez_l._l.

Abbreviations: *Conversion ratio Onab%-uﬁ\: incobotulinumtoxinA = 1:1; conversion ratio OnabotulinumA: abobotulinumtoxinA = 1:3-5; NA, not available.

Movement Disorders, Vol. 30, No. 11, 2015
Therapeutic Advances in Trem@

Alfonso Fasano, MD, PhD' and Giinther Deuschl, MD?*

Cs



fill

]

W

i o il
'h il J 1" ' {1 1] Mhﬁﬂlhllm‘

Wil

111f , 11 T
i WEE T
i) ‘ T . i

I I Ili[ ‘ -
il S I
g HI' ‘ ") ”'! 1|I I TR i il L
il llll | Hl N |H| ‘ L i Jil i
1] filli i ' || 1 1]} I ’ m L
il I il ‘” ‘ : - -. .
Il g AL mu '@P ol | o
g | L il i T M il i i W o
] 11 AR | I ‘J: \ ‘nu :m T :
mu \ [ il

]
“ o B B
I mm@,\ I * e R

I T 1 | "”M "W-' - q
e g M d “” "“""" m | . " " u. .., 1 .
Wi ml' hll “ nlm ffl (i 1l 1
i 0 ' v m gy m—’ 00 1 " i i .

‘ 1 i Il 11111 ; i

o ‘(, )
. 1”’ l"

y L ;i m :
g om ™ m’bw il ™M "M"" ol | MI: , ‘ "" M ™ »




DaTscan oy iormal patient. DaTscan of patient with
Parkinsonian syndrome.
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Eat with confidence 2dain

Liftware is a stabilizing handle and a selection of attachments that include a soup spoon, everyday
spoon, and fork. Liftware is designed to help people with hand tremor eat more easily.

g Adapts to your hand tremor
ware

automatically stabilizes so the attached utensil shakes 70%*
lesg than your hand. Worry less about spilling and focus on enjoying

volir meal.



The technology behind Liftware

The Liftware stabilizing handle contains sensors that
detect hand motion and a small onboard computer
that distinguishes unwanted tremor from the
intended movement of the hand. To stabilize the
utensil, the computer directs two motors in the
handle to move the utensil attachment in the

opposite direction of any detected tremor. 0(0

Liftware automatically stabilizes and shakes 70
less than your hand. Worry less about spil%nd

focus on enjoying your meal.

\ nd %~ clinical study.

o

Multiple attachments
Including a soup spoon,
everyday spoon and fork.

Stabilizing technology
Advanced sensors, motors
and an onboard computer
work to actively detect and
counteract your tremor.

Rechargeable battery
Battery will last for several
days on a charge.



Propanolol
Primidone
Clonazepam
Gabapentin
Topiramate
Levodopa
Dopamine Agonist

Various devices

Unable to activities of daily living
Socially withdrawn

Something of a wreck -

DAT scan Normal




He had bilateral Thalamic stimulators
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Deep Brain Stimulator
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And 793 other problems.
How BoNTA
Became the
Drug That’s

Treati
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8
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By Alexandra Sifferlin

Drooling.




Bont A
(botulinum toxin type A)




Orthostatic tremor



Direct Questioning O)
Walking alright — especially in walking faster — never falle@e walking
Standing in ques most noticeably unsteady especiall ,)(a few moments

Loss of confidence - more anxious — never goe@ow

Present for about 5 years — static aftergn@z

Examination

No features of Parkmson&@e@
No arm tremor v

No long tra@s

No ce%bga features

Q)(o



Q)
A

%

0.000100

Orthostatic tremor%

Leah Jones,' Peter G Bain?




[ Table Efficacy of 46 medications trialed in OT cases, separated by medication class

Medication
Benzodiazepines
Clonazepam (%)
Diazepam
Lorazepam
Clorazepate
Alprazolam
Bromazepam
Chlordiazepoxide
Prazepam
All benzodiazepines
Anticonvulsants
Gabapentin
Valproate
Primidone
Topiramate
Pregabalin
Carbamazepine
Levetiracetam
Phenytoin
Lamotrigine
Tiagabine
Phenobarbital
All anticonvulsants
B-Blockers
Propranolol
Nadolol
p-Blocker

All e-blackare

No. of cases tried None Mild
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Management of Orthostatic T{/@%or

e Reassurance

* Clonazepam

* (Gabapentin) (QQ
* (Propanolol) 0&0
v
* Tripod seated stick C§
OC’

D



Botulinum ToXxin



Treatment of proximal upper limb tremor with botulinum to

MHovement
Disorders




Table 2. Injection strategy separated according to injector

No. of patients total no. % E

Muscle injected Injector 1 Injector 2 f» Total
Teres major a4 8910 1814
Teres minor 8/9 . % 1719
Infraspinatus 7 0‘? 8/1a
Supraspinatus 49 @ 410 8/M1g
Deltoid 0/9 @ G/10 G/19
Fectoralis major a4 110 1018
Biceps 3/9 510 819
Triceps 0/9 @ 410 4/19
>
oS
Treatment of proximal upper limb tremor with botulinum tox Py i

Samuel D. Kim MB, BS', Con Yiannikas
ME BS2 Meil Mahant PhD'  Steve Vucic
PhD** and Victor S.C. Fung PhD*"

Article first published online: 20 NOWV 2013
DOl 10.1002/mds 25738

Movement
fl]'lﬂt:ﬂiﬂ'

Moalent Disorders

Volume 29 Issue G, pages
| JB35-838 May 2014
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Coming soon .... To a Movement Disorder unit nearby:

MRI Guided focused Ultrasound Thalamotomy







Lancet Neural 2013; 12: 462-68
Published Online

essential

Division of Meurosurgery,
Department of Surgery,
Krembil Neuroscience Centre,

Toronto Western Hospital,
University of Toronto, Canada




Sex Treated Age lliness Medicationat Numberof  Maximum
hand (years) duration surgery sonications  temperature
(years) achieved (°C)
Patient 1 M R 71 ) Propranclol 27 Lo
Primidone
Gabapentin
Patient 2 M L 77 25 Primidone 22 63
Propranclol
Patient 3 M R 77 20 Primidone 12 59
Patient4 M R 08 20 Propranolol 29 59
Mean 70-8 17-8 225 593
Table 1: Patient demographics and dinical characteristics

O
O\o
e

+ : :
> @ % ® MR-guided focused ultrasound tha%omy for essential
tremor: a PI"OOf-Of-CO ncept stydly Figure 1: Drawings by patient 2 (left handed) before and after he underwent right-sided MR-focused
ultrasound thalamotomy

et Al ST Vvl e, Lt e gt et OO e e Amesn s (A) Freehand spiral drawing by patient 2 immediately before (left) and immediately after (right) thalamotomy,
showing the change from having difficulty in putting pen to paper to improved drawing ability. Video footage of
this patient undertaking this task can be seen in the appendix. (B) As part of the clinical rating scale for tremor
(CRST), patients are asked to complete several line drawings. Drawing at baseline (left) and at 3 months (right)
after treatment



FIG1. Schematicrepresentation of zones |, Il, and lll visualizedon T imaging and the corresponding T2-weighted image of the lesion.

2-
On T2-weighted imaging, the patient developed 3 concentric z @H; site of lesioning: a hypointense zone | at the center; a strongly
hyperintense zone Il demarcated by a hypointense rim; and ﬁn% zy, slightly hyperintense zone Il at the periphery.

CONCLUSIONS: MR imaging—guided focused sonography f@lurately ablate a precisely delineated target, with typical imaging

findings seen in the days, weeks, and months following atment. Tremor control was optimal early when the lesion size and
perilesional edema were maximal and was less later when tie perilesional edema had resolved.

RIGINAL RESEARCH
BRAIN

Imaging Findings in MR Imaging—Guig‘o%sed Ultrasound

Treatment for Pat} h Essential Tremor
M. Wintermark, ). Druzgal, D.S. Huss, MA. Khaled, S. Monteith, P. Ragh , T. Hygfta, L.C. Schweickert, B. Burkholder, JJ. Loomba,

E. Zadicario, Y. al98riell, M. Eames, R. Frysinger, N. Kassell, and W.J. Elias

AJNR Am ) Neuroradiol 35:891-96 May 2014  www.ajnr.org
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L

TABLE 2. Selection of active trials enrolling tremor patients, as submitted to the US NIH d

r THERAPEUTIC ADVANCES

IN TREMOR

baSk (https://clinicaltrials.gov)
YA g

NCT Number Study Title Condition(s)
Medication
02277106 Evaluate SAGE-547 in Patients With Essential Tremor ET
02197104 Citocoline for Treatment of FXTAS FXTAS
01961297 Voice Tremor in Spasmodic Dysphonia: Central Mechanisms and Tr8atmen@Response Dystonia
01958177 Clinical Study to Evaluate the Safety and Efficacy BMMNC in Cerebellar A Cerebellar Ataxia
01864525 Effects of Octanoic Acid for Treatment of Essential Voice Tremor, ET
Botulinum neurotoxin
02427646 Use of Kinematic Assessment of Hand Tremor Pre- and Pos| ent With Botulinum Toxin ET and PD
Type A in Essential Tremor and Parkinson Disease
02334683 Compare Two Guidance Techniques for Botulinum Ty ion (ﬂ e Treatment of Limb Spasticity and
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