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INTRODUCTION
• In Stanley Kubrick's movie Dr Strangelove right hand

seems to be driven by a will of its own, at times

clutching his own throat and at other times raising into

a Nazi salute. Dr Strangelove must try to restrain this

wayward limb with his left hand. Bizarre as this

fictional character is, a similar movement disorder can

occur in neurologic disease. The complex phenomenon

associated with this disorder falls under the rubric of

Alien Hand Syndrome (AHS).

• AHS is defined as unwilled, uncontrollable, but

seemingly purposeful movements of an upper limb.

• In 1908, Kurt Goldstein first described this syndrome

as "a type of apraxia with the feeling of estrangement

between the patient and his hand"

• Two major criteria for the diagnosis are complaint of a

foreign limb and complex, autonomous, involuntary

motor activity that is not part of an identifiable

movement disorder.



METHODS

• We performed a PubMed search in April of 2020 using

following phrases:

• Alien Hand Syndrome.

• Alien Hand Syndrome pathophysiology

• Alien Hand Syndrome treatment.

• This search yield 196 papers (reviews, case reports, case

series, clinical studies) of which we reviewed 92.

• Non-english reports without english abstracts were

excluded.

• Finally we kept 24 main articles as basis of our

literature review.



HISTORICAL
OVERVIEW

• The first description of Alien Hand Syndrome (AHS) was made by Goldstein in 1908.

• In 1945, Akelaitis reported two patients with involuntarily left hand movements after

corpus callosotomy for intractable seizures. This was termed diagonistic dyspraxia.

• In the 1950s, Denny-Brown used the term magnetic apraxia to describe compulsive

unilateral hand groping and grasping of objects following frontal lobe ablation.

• In 1972, Brion and Jedynak first used the term « signe de la main étrangère » ( sign of

the foreign hand) for patients with corpus callosum tumors.

• Bogen in 1979 reported intermanual conflict (IMC) when the non-dominant hand (usually

left) performs simultaneous conflicting actions during normal limb actions.

• Della Sala et al. In 1991 proposed the term « anarchic hand » where the patient retained

awareness that self-conflicting limb movements were inappropriate, in contrast to alien

hand if they were unaware of this.

• In 1992, Feinberg classified AHS into two anterior variants, a frontal variant and a callosal

variant (IMC and lack of frontal features).

• In 1986, Levine and Rinne described optico-sensory ataxia for spontaneous movements of

the left arm following right temporoccipito-parietal and thalamic infarcts.

• Doody and Jankovic in 1992 proposed a new definition for AHS as failure to recognize

ownership of one’s own limb with involuntary motor activity.

• In 1998, Ay reported a sensory variant of alien hand with less complex involuntary limb

movements and sensory deficits. This became termed posterior variant.



CLINIC

• It can be classified into at least four categories:

• 1) diagnostic dyspraxia/intermanual conflict (when

one hand performs actions contrary to the other

hand)

• 2) alien hand sign (a subjective feeling that the

hand is not one's own)

• 3) syndrome of anarchic hand (when the affected

hand performs goal-directed activity not under the

will of the person)

• 4) supernumerary hand (a feeling of having an

extra limb)

• Another type of alien hand is the levitating hand,

where the affected limb tends to levitate without

intentional action.



IMAGING
• MRI and particularly FMRI (functional MRI) are available

for the lesion mapping analysis. Sequences acquired

around the time of symptom onset show clinically-

attributable infarction signal.

• Diffusion Tensor Tractography (DTT) is an advanced

structural imaging technique providing three-dimensional

fiber tract visualization.

• FDG-PET suggested a more widespread involvement in

controlling and inhibiting an alien limb.

• rCBF, using single-photon emitted computed tomography

(SPECT) measure regional cerebral blood flow and

demonstrate reduced flow in the right parietal region

compared with controls.



CLASSIFICATION

• Three varieties of alien hand syndrome have 

been reported, involving :

• (1) lesions of the corpus callosum alone

• (2) corpus callosum plus dominant 

medial frontal cortex

• (3) posterior cortical and subcortical

areas. 1 2

3 3

https://commons.wikimedia.org/wiki/File:Cerebrum_-_parietal_lobe_-_animation.gif?uselang=fr
https://commons.wikimedia.org/wiki/File:Cerebrum_-_occipital_lobe_-_animation.gif?uselang=fr
https://commons.wikimedia.org/wiki/File:Corpus_callosum.gif?uselang=fr
https://commons.wikimedia.org/wiki/File:Cerebrum_-_frontal_lobe_-_superior_view_animation.gif?uselang=fr


CLASSIFICATION
❖ FRONTAL VARIANT

• The frontal form most commonly affects the dominant (right) hand,

characterized by impulsive grasping, compulsive manipulation of

objects, and difficulty releasing objects when grasped.

• Additional features include others frontal lobe signs (arm

weakness, non-fluent speech, grasp reflex). Patients are aware

that the arm belongs to them but are unable to voluntarily

suppress movements. They may try and restrain the limb by sitting

on it or holding it between their legs.

• It is usually due to a dominant (left) medial frontal lobe lesion

(medial prefrontal cortex, supplementary motor area) with or

without involvement of the corpus callosum (anterior cingulate

gyrus, anterior corpus callosum, or callosal genu).

• It is most commonly a result of stroke in the anterior communicating

artery territory, which supplies the medial frontal cortex and

anterior callosum.

• Historical examples are Denny-Brown’s magnetic apraxia and

Goldberg’s AHS.



CLASSIFICATION
❖ CALLOSAL VARIANT

• The callosal form exclusively affects the non-dominant (left

hand) in right-handed patients. It is characterized by IMC, with

minimal limb weakness and absence of frontal features.

(Feinberg, Goldberg).

• Other clinical features of the callosal disconnection syndrome

are present (apraxia, tactile anomia, visual anomia, agraphia,

neglect, alexia).

• It is mostly caused by isolated corpus callosum injury.

• It is most commonly due to surgical resection (callosotomy),

callosal hemorrhage or infarct, or callosal demyelination.

Historical examples include Akelatis’ diagonistic dyspraxia and

Bogen’s AHS (considered synonymous with diagonistic

dyspraxia).

• Mixed frontal and callosal AHS due to mesial frontal and

extensive callosal lesions have been reported. They typically

have more grasping behavior and compulsive manipulations,

with limb weakness contralateral to the affected hemisphere.



CLASSIFICATION

❖ POSTERIOR VARIANT

• The posterior variant more commonly affects the non-dominant (left)

hand. It is associated with strong feelings of estrangement from the

affected limb, less complex motor activity (e.g., limb levitation,

ataxia, non-purposeful or non-conflicting movements), and parietal

sensory deficits (visual or sensory neglect, body schema dysfunction,

hemiasomatognosia, spatial neglect, or astereognosis).

• The lesion is typically in the non-dominant (right) parietal lobe

(posterior postcentral gyrus, posterior primary sensory cortex, and

tertiary somatosensory cortex in the superior parietal lobule).

Uncommonly, the occipital lobe and thalamus are involved.

• Common etiologies are neurodegeneration of the parieto-occipital

cortex (corticobasal syndrome [CBS], Creutzfeldt-Jakob disease

[CJD]), and stroke in the parietal lobe or posterior cerebral artery

territory. Historical examples include Levine and Rinne’s ataxia.

• Exceptions to the classification scheme do not infrequently occur. For

example, posterior AHS may affect the dominant hand with CBS or

dominant lobe stroke; or a patient may experience anterior variant

AHS due to a parietal lobe lesion.



TREATMENTS

• There is limited evidence of medications benefiting AHS.

• Management of these patients should focus on identifying the

specific functional impairments caused by AHS (regardless of the

variant), and using a multidisciplinary approach to address them.

• Anxiety and fear should be addressed not only with

anxiolytics but with appropriate behavioral therapies,

guided by knowledgeable psychiatrists and psychologists.

• When and if the movements interfere with their activities,

botulinum toxin, limb distraction or restraint, or retraining the

hand (if possible) seem reasonable interventions to consider.

• Finally, as with other movement disorders, physical and

occupational therapies are crucial in teaching the patient and

their caretakers to adapt to their new limitations.



CONCLUSIONS

• The Alien Limb is caused by heterogenous pathologies.

• This emphasizes the role of affected topography and not

necessarily the pathology in determining the presence of alien

limb.

• CBS, stroke and CJD are the most likely etiologies.

• It is most often associated with right hemisphere, left hemibody

involvement.

• Given the increased awareness of CBS and decline of callosotomy

surgeries, the posterior sensory alien limb has become the most

prevalent subtype.


