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ASTERIXIS

Primary Disciplinary Field(s): Neurology, Internal Medicine, Hepatology

1. Core Definition

Asterixis, often colloquially termed the "flapping tremor,"” is a specific type of involuntary
movement characterized by a transient, arrhythmic loss of motor control necessary for maintaining
a fixed posture, most commonly observed in the hands and wrists. This phenomenon presents as
a sudden, brief interruption of sustained muscle contraction, leading to an abrupt, quick forward
flexion of the extremity, immediately followed by a rapid, jerking recovery movement as the patient
attempts to restore the original position. This classic oscillatory movement pattern is not a true
tremor in the traditional sense, but rather a negative myoclonus--meaning it results from a brief,
sudden cessation of muscle activity rather than an active, continuous muscle contraction,
distinguishing it from kinetic or rest tremors.

The defining feature of asterixis is its dependency on the maintenance of a non-resting, fixed
position against gravity. It is typically elicited by asking the patient to extend their arms forward,
dorsiflex the wrists (as if stopping traffic), and spread their fingers. After a latency period of
seconds to minutes, the characteristic lapse in posture occurs. These movements are frequently
bilateral, though they can manifest unilaterally depending on the underlying focal brain pathology,
such as in instances of stroke or mass lesions. Although the hands are the most common site,
asterixis can occasionally be observed in other muscle groups requiring continuous postural effort,
including the feet, tongue, or jaw, reflecting the widespread nature of the underlying metabolic
disturbance affecting the central nervous system.

Historically and clinically, the presence of asterixis serves as a crucial physical sign, strongly
suggestive of an underlying metabolic encephalopathy. While its immediate presentation is
mechanical, its origins are profoundly neurological, resulting from the failure of specific central
nervous system pathways, particularly those involved in regulating postural tone and continuous
motor output. Its high correlation with systemic failures, such as advanced liver or kidney disease,
makes it an invaluable diagnostic marker, prompting immediate investigation into life-threatening
metabolic imbalances.

2. Clinical Presentation and Examination

The standard clinical maneuver to test for asterixis involves the patient being seated comfortably
with their arms outstretched and unsupported. The examiner instructs the patient to keep their
hands extended at the wrist (dorsiflexed) for up to 60 seconds, with fingers spread apart. The
examiner must carefully observe the patient's metacarpophalangeal joints and wrists for the
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characteristic "flapping” motion. The involuntary movement is typically slow in frequency (around
0.5 to 1.5 Hz) but high in amplitude, creating a dramatic, irregular movement that resembles a bird
flapping its wings, hence the descriptive synonym, "flapping tremor."

It is important during the examination to differentiate asterixis from other forms of tremor. Unlike
essential tremor, which involves continuous, rhythmic oscillation during action, or resting tremor
(like that seen in Parkinson's disease), asterixis is arrhythmic and brief, representing an
intermittent failure of muscle tone rather than an excess of movement generation. Furthermore, the
movements are not suppressible by voluntary effort for prolonged periods and typically worsen with
fatigue or heightened metabolic disturbance. The examiner must also ensure the patient is not
simply suffering from motor weakness or poor concentration, which could mimic a lack of sustained
posture.

While the classic presentation is distal, affecting the hands and wrists, severe metabolic
derangement can lead to proximal involvement. In advanced cases of encephalopathy, asterixis
can manifest in the proximal arm muscles, the head, or even the trunk, although these
presentations are less frequent and often indicate a more severe stage of systemic toxicity.
Observation of the patient's speech and gait may also reveal concurrent signs of encephalopathy,
such as slurred speech (dysarthria) or an unsteady gait (ataxia), which further support the
diagnosis of a widespread neurological insult due to systemic iliness.

3. Etiology and Underlying Pathophysiology

The most frequent and classic cause of asterixis is hepatic encephalopathy, which occurs due to

severe liver dysfunction allowing neurotoxic substances, primarily ammonia, to bypass the liver
and accumulate in the systemic circulation, thus affecting brain function. The underlying
mechanism is complex but revolves around the disruption of neurotransmission, particularly
involving the gamma-aminobutyric acid (GABA) system and glutamatergic pathways. Excessive
ammonia alters astrocyte metabolism and impairs the integrity of the blood-brain barrier, leading to
global central nervous system depression and failure of continuous postural control mechanisms.

Pathophysiologically, asterixis is thought to originate from dysfunction within the deep gray matter
structures, specifically involving the thalamic nuclei and the descending pathways of the reticular
formation, which are crucial for the continuous maintenance of muscle tone and posture. These
structures integrate sensory feedback and motor command signals to ensure smooth, sustained
contraction. When metabolic toxins interfere with these inhibitory and excitatory circuits, the result
is intermittent disinhibition of the motor system, leading to the characteristic brief periods of silence
in the electromyogram (EMG) corresponding to the postural lapse. This transient motor inhibition is
the negative myoclonus that defines the sign.

While ammonia toxicity is central to hepatic causes, other metabolic derangements produce a
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similar pathophysiological cascade. For instance, in uremic encephalopathy secondary to kidney
failure, accumulated nitrogenous waste products act as neurotoxins. Similarly, severe pulmonary
failure leading to hypercapnia (high CO2 levels, or CO2 narcosis) can induce asterixis by causing
cerebral vasodilatation and metabolic acidosis, drastically altering neuronal excitability and
function. The common thread is a widespread, non-focal disruption of the central nervous system's
ability to maintain a steady state of postural tone.

4. Primary Etiologies and Differential Diagnosis

The presence of asterixis mandates a thorough investigation into various potential systemic
causes, as it is rarely idiopathic. The primary etiology cluster involves organs responsible for
detoxification and homeostasis. High-grade metabolic encephalopathies include hepatic failure
(cirrhosis, fulminant hepatitis), renal failure (uremia), and pulmonary failure (severe chronic
obstructive pulmonary disease leading to CO2 retention). Other causes encompass severe
electrolyte disturbances, particularly profound hypokalemia or hypomagnesemia, though these are
less frequent primary drivers than the major organ failures.

Endocrine and toxic causes also feature prominently in the differential diagnosis. Severe
hypothyroidism (myxedema coma) or hypoglycemia can induce encephalopathy manifesting as
asterixis. Furthermore, drug toxicity or withdrawal is a critical consideration. Overdoses of
sedative-hypnotic drugs, such as barbiturates or benzodiazepines, or side effects from certain
anticonvulsants (e.g., phenytoin, valproate, or carbamazepine) are known to precipitate this sign.
Cessation of chronic alcohol use leading to withdrawal seizures and delirium tremens also
frequently involves severe metabolic disruption that can induce asterixis.

It is crucial to distinguish bilateral asterixis, typically indicative of global metabolic dysfunction,
from unilateral asterixis, which often points towards focal structural brain lesions. Unilateral
asterixis has been documented in cases of thalamic stroke, affecting the ventrolateral thalamic
nucleus, or lesions in the parietal lobe or basal ganglia. In these focal cases, the pathophysiology
involves damage to the specific neural circuits responsible for motor control on one side of the
body, rather than global toxic suppression. Therefore, the laterality of the sign is a crucial factor
guiding the diagnostic workup (systemic vs. structural imaging).

5. Diagnostic Approach and Evaluation

The diagnostic workup for a patient presenting with asterixis is centered on identifying the
underlying systemic disease. Initial laboratory tests must include a comprehensive metabolic panel
to assess liver function (transaminases, bilirubin, albumin), renal function (BUN, creatinine),
electrolytes, and glucose levels. Given the strong association with hepatic encephalopathy, serum
ammonia levels are frequently measured, although the correlation between serum ammonia
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concentration and the clinical severity of the encephalopathy (and thus, asterixis) can be variable.

Further diagnostic evaluation often involves electrophysiological studies. An electroencephalogram

(EEG) typically reveals global slowing, characterized by a transition from alpha/beta rhythm
dominance to theta and delta waves, consistent with metabolic encephalopathy. In the specific
case of asterixis, EMG studies confirm the negative myoclonus: brief, silent periods (50-200
milliseconds) in the otherwise continuous motor unit activity, which correlate precisely with the
postural lapses observed clinically. These electrophysiological findings confirm the neurological
nature of the sign, even when the cause is systemic.

If the clinical suspicion points toward a focal neurological cause (unilateral presentation or
concurrent focal deficits), neuroimaging, specifically CT or MRI of the brain, is essential to rule out
structural lesions such as ischemic or hemorrhagic stroke, brain tumors, or abscesses. The rapid
and accurate identification of the etiology is paramount, as asterixis often reflects a critical,
potentially reversible stage of systemic organ failure that requires urgent medical intervention.

6. Treatment and Prognosis

Treatment for asterixis is entirely dependent upon the successful management and reversal of the
underlying metabolic disturbance. Asterixis itself is not treated directly but serves as a barometer
of the severity of the encephalopathy. For hepatic encephalopathy, standard treatments include
reducing the intestinal production and absorption of ammonia through the use of non-absorbable
disaccharides like lactulose, which acidify the colon, and antibiotics like rifaximin, which decrease
ammonia-producing gut bacteria. As the patient's encephalopathy improves, the asterixis typically
resolves.

In cases related to respiratory failure and CO2 narcosis, treatment focuses on optimizing
ventilation, often requiring non-invasive or mechanical assistance to lower carbon dioxide levels.
For uremic encephalopathy, initiation or intensification of dialysis is the definitive treatment,
removing the accumulated neurotoxins from the bloodstream. When asterixis is drug-induced,
cessation or dosage reduction of the offending agent is usually sufficient, provided that the drug
withdrawal itself does not induce further neurological complications.

The prognosis associated with the presence of asterixis varies widely and is directly tied to the
treatability of the underlying cause. If the metabolic insult is acute and rapidly reversible (e.g., drug
overdose, acute hypoglycemia), the prognosis for full neurological recovery is generally excellent.
However, if asterixis arises in the context of decompensated chronic diseases, such as advanced
cirrhosis or end-stage renal disease, the prognosis is often guarded, reflecting the high mortality
associated with these chronic systemic failures. Its appearance is thus a serious prognostic marker
requiring critical care management.
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7. Historical Context and Terminology

The term asterixis originates from the Greek words a- (meaning "not" or "without") and sterixis
(meaning "fixation" or "support"), literally translating to "lack of fixation" or “inability to hold a fixed
position." The clinical sign was first described extensively in the 1950s in connection with patients
suffering from hepatic failure. This initial observation helped establish the neurological
consequences of severe liver disease and solidified asterixis as a signature sign of metabolic
toxicity.

The alternative term, "flapping tremor," is still widely used in clinical settings due to its highly
descriptive nature, accurately conveying the appearance of the involuntary movements. However,
medical literature increasingly favors asterixis to emphasize the underlying mechanism of
negative myoclonus--a sudden, transient loss of tone--rather than suggesting a true physiological
tremor, which implies rhythmic, active oscillation. This distinction is vital for accurate physiological
classification of movement disorders.

The recognition of asterixis was a significant step in understanding the neurological impacts of
systemic disease, highlighting that motor signs could serve as indirect indicators of deep
physiological failure far removed from the primary motor cortex. Its continued use as a rapid
bedside diagnostic tool underscores its historical importance in neurology and internal medicine for
quickly assessing the functional state of the central nervous system in critically ill patients.

Further Reading

Wikipedia: Asterixis

Wikipedia: Hepatic Encephalopathy
Wikipedia: CO2 Narcosis
Wikipedia: Electroencephalography (EEG)
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