
 

III./3.2.1. Essential tremor

In this chapter, the clinical symptoms, possible pathomechanisms,
differential diagnosis and therapy of essential tremor are discussed.
After reading this chapter, the reader should be able to recognize
essential tremor, and to plan the diagnostic work-up and therapy of
this disorder.

Introduction
Essential tremor (ET) is a very common movement disorder with an
estimated prevalence of 0.9% for all ages worldwide, and 4-6% for people
aged 65 years or older. Essential tremor occurs most often at the age of 20-60
years. It is characterized mainly by postural or kinetic tremor of the upper
limbs (95%), but may also affect the head (34%) and voice (12%). The
tongue, trunk and lower extremities are less frequently involved. ET has been
traditionally regarded as a benign and monosymptomatic disorder but it may
cause significant disability, social embarrassment in 15% of the patients.

Most published a few families with tremor in 1836; Dana examined
45patients in 1887 with hereditary tremor. Critchley recognized in 1949 that
infantile, juvenile, presenile and senile tremors are not separate entities, but
different manifestations of the same disorder. He raised the question whether
the frequent alcohol abuse among patients with essential tremor may be due
to its tremor inhibiting effect, and that it may be a self-curing procedure.
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III./3.2.1.1. Clinical symptoms

Diagnosis of essential tremor is based on physical examinations and a
detailed neurological and family history, because biological markers or
clinical tests specific for essential tremor are currently not available. There are
different clinical criteria to ascertain the diagnosis of ET, based on the
following aspects:

Primary inclusion criteria:

1. Bilateral, generally symmetrical postural or kinetic tremor
involving the hands and the forearms, which is visible and persistent

2. Absence of other neurological symptoms, except for cogwheel
phenomenon

3. Additional or isolated tremor of the head may occur but in the



absence of dystonia

Secondary inclusion criteria (support the diagnosis in 50% of ET patients):

1. Long-standing symptoms (>3 years)

2. Positive family history

3. Decrease of tremor after alcohol consumption

Exclusion criteria:

1. Other abnormal neurological signs; especially dystonia

2. Presence of known causes of enhanced physiological tremor
(current or recent exposure to tremorogenic drugs, or drug
withdrawal state)

3. Historical or clinical evidence of psychogenic tremor

4. Convincing evidence of sudden onset or evidence of stepwise
deterioration

5. Primary orthostatic tremor

6. Isolated voice tremor

7. Isolated position-specific or task-specific tremor (primary writing
tremor)

8. Isolated tongue or chin tremor

9. Isolated leg tremor

ET affects fine motor control of the hands, thereby impairing activities of
daily living such as eating, drinking, writing, and grooming (Video 2. in
chapter N_III_3_4). Tremor may be enhanced by stress, fatigue, pain, lack of
sleep and accompanying disorders; it is decreased by alcohol intake, and
stops during sleep. In addition to postural and kinetic tremor, the presence of
intention tremor of the upper extremity and gait ataxia in patients with
advanced ET is consistent with a cerebellar disturbance2. Oculomotor
abnormalities, psychiatric and cognitive dysfunction, hearing and olfactory
loss point to the neurodegenerative background of ET. Essential tremor is a
progressive disorder, it becomes more pronounced with age, its amplitude
increases and its frequency decreases (from 8-12 Hz in younger patients to
4-6 Hz in old patients). ET is a clinically heterogeneous condition; it has a
varying topography, and the tremor responds to different drugs in different
patients.

III./3.2.1.2 Differential diagnosis, necessary examinations

Differential diagnosis:

ET is often mistaken for tremor-dominant Parkinson’s disease (but:
asymmetric resting tremor is typical for Parkinson’s disease; ET
occurs during voluntary movement; the two disorders can exist in the
same patient), DAT-scan examination can help in clinically
ambiguous cases

enhanced physiological tremor

orthostatic tremor (tremor of the legs during standing)



task-specific tremor (primary writing tremor)

dystonic tremor, such as head tremor in torticollis

tremor as a side effect of pharmacological therapy

tremor associated with metabolic disorders (vitamin B12 deficiency,
hyperthyroidism, hyperparathyroidism, hypocalcemia, hyponatremia,
low level of magnesium, kidney or liver disease)

Clinical assessment:

When taking history, information should be obtained about the onset and
progression of the tremor, and the effect of previous drug treatments. A
positive family history and the inhibitory effect of alcohol consumption
support the diagnosis of ET. With physical examination, other focal
neurological signs should be excluded.

Additional tests:

a. Cranial MRI examination to exclude focal lesions, DAT scan
examination to diagnose tremor-dominant Parkinson’s disease

b. Laboratory tests (serum electrolytes, TSH, blood urea nitrogen,
serum creatinine, liver enzymes); serum drug levels are needed if the
patient regularly takes potential tremorogenic medications
(antiepileptic drugs, lithium, theophyllin)

c. In young patients, the measurement of serum ceruloplasmin and
copper levels is necessary to exclude Wilson’s disease

Examination of tremor

Kinetic tremor in ET can be detected during hand writing and the drawing of
an Archimedes spiral (Fig. 1), in contrast to the tremor in Parkinson’s disease,
which stops during voluntary movements of the extremity.

Fig. 1: Drawing of an Archimedes spiral. Due to the kinetic tremor in essential tremor, the
patient draws a wavy line. Parkinsonian resting tremor is typically inhibited during drawing.

Postural tremor can be measured when the patient holds a glass of water in
his/her hand, or in a ʽbat wing position’. Kinetic tremor can be evaluated
during the finger-to-nose test, or when patient pours water from one glass to
another. For the documentation of tremor severity, motion transducers and
rating scales are used.

Combination of motion transducers and electromyography (EMG) can
measure amplitude, frequency of the tremor, and their changes after weight
load of the hand or during distraction of attention (to exclude psychogenic
tremor).



Clinical rating scales

1. Fahn-Tolosa-Marin test was validated in 2007 to determine the
severity of essential tremor. In addition to the tremor, hand writing,
drawing, pouring of liquids, eating, drinking, grooming, clothing,
working, and social activities are scored on a scale from 0 to 4 points.

2. Activities of daily living (ADL) scale evaluates the difficulty during
25 daily activities, scored on a scale from 0 to 4 points.

III./3.2.1.3. Pathomechanism of essential tremor

Essential tremor is generated by complex oscillatory neuronal circuits
including cortical, subcortical, spinal and peripheral oscillatory systems. In
this system, the synchronized activity of olivo-cerebellar pathways have a
crucial role, which is transferred by the thalamic ventrointermedius nucleus
and reticulospinal and/or corticospinal pathways to the lower motoneurons.
The activity of the central generator is also influenced by sensory afferent
information. It is supposed that ET occurs as a result of abnormal activity of
the generator circuits of physiological tremor. Other symptoms in advanced
cases, such as intention tremor, gait ataxia; abnormal ballistic movements are
consistent with a cerebellar disturbance. Metabolic changes imply a cerebellar
cortical dysfunction. Concerning the clinical symptoms of ET, it is assumed
that ET may be caused by a neurodegenerative process, but this hypothesis is
yet to be proved.

Genetical and environmental factors are thought to provoke essential tremor.
Approximately 60-70% of cases are believed to be hereditary with autosomal
dominant inheritance; but genetical mapping is difficult because of the
clinical heterogeneity. Mutations in various genes, such as ETM1, 2, 3 and
recently LINGO1, were detected in essential tremor.

Tremor is five times more frequent in first-degree relatives of ET patients than
in controls, and 10 times more frequent if early onset is seen in a given the
family.

III./3.2.1.4. Therapy

Numerous pharmacological treatments are available for patients with more
severe tremor. However, the drug treatment of ET may be inadequate, and
more than 50% of cases do not benefit from pharmacological therapy.
Propranolol and primidone are the most effective drugs, and should be
considered as treatment of first choice3.

Propranolol was proved to be effective in treatment of enhanced
physiological tremor and essential tremor. It reduces hand tremor much better
than head tremor. Propranolol is a non-selective β adrenergic blocker, which
affects mainly peripheral receptors. Its side effects: bradycardia, fatigue,
erectile dysfunction. Asthma bronchiale, second degree AV-block, and
insulin-dependent diabetes mellitus are contraindications of propranolol.

Primidone is an antiepileptic drug . In monotherapy, it may be more effective
than propranolol, and the combination of the two medications may be even
more favorable. The therapeutic dose of primidone should be reached over
the course of several weeks, because of the possibility of acute toxic side
effects (nausea, sedation, confusion, ataxia).

A number of possible alternatives should be considered in patients who do not
respond to first-line drugs or show intolerance to them. Drugs with probable



efficacy (level B): atenolol, sotalol, gabapentin, alprazolam, topiramate.
Drugs with possible efficacy (level C): clonazepam, clozapine, nimodipine,
botulinum toxin.

Deep brain stimulation (DBS) of the nucleus ventralis intermedius of the
thalamus is an option for patients with disabling hand tremor, refractory to
pharmacotherapy. This treatment is discussed in detail in chapter N_III_3_4.
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