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Abstract-Alien Hand Syndrome (AHS) is an intriguing
neurological anomaly, conceptualized by the feeling of
alien-ness associated with involuntary and seemingly
extra-volitional limb movements that often feel
extraneous or out of sync with the intent of the
individuals. Being a distinct taxonomic entity, its
purposeful movements usually serve as the key
distinguishing feature that sets it apart from other
common types of purposeless movement disorders,
such as tremors, chorea, and dystonia. Disruptions in
certain brain regions, such as the corpus callosum,
frontal lobe, and parietal lobe, which are in charge of
motor control and body awareness, are responsible for
the unique presentation seen in alien hand syndrome
(AHS). A comprehensive literature search was
conducted across PubMed, Google Scholar, and
Medscape, using broad and specific keywords related
to Alien Hand Syndrome (AHS). We herein review the
pathophysiology behind the disassociation between the
action and intent in an individual with AHS and the
psychological impact it has on the patient.

Keywords: Alien hand syndrome

INTRODUCTION

Alien hand syndrome (AHS) exposes a profound
disconnect between intention and action,
challenging our core understanding of agency and
self-control. It manifests as involuntary yet
purposeful limb movements, such as compulsive
grasping or inter-manual conflict, that create a
disconcerting sense of alienation from one’s own
body.! This phenomenon arises from damage to
motor integration areas in the brain, including the
frontal and parietal lobes or the corpus callosum,
often due to strokes, traumatic injuries, or
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neurodegenerative diseases.* > Since its first

description by Goldstein in 1908 in patients with
corpus callosum tumors, AHS has remained
exceptionally rare, with only a few hundred
documented cases worldwide.>” AHS offers a
unique lens into the brain’s functional integration
and its catastrophic failure in motor control.

Existing literature has focused predominantly on the
anatomical and physiological variants of AHS,
namely, the frontal, callosal, and parietal types, yet
such studies often fail to address the subjective
psychological repercussions experienced by affected
individuals. A critical limitation stems from
procedural bias, where research disproportionately
examines post-callosotomy cases while neglecting
broader mechanisms, such as neurodegenerative and
vascular causes.’ This narrow scope, coupled with
small sample sizes, restricts the generalizability of
findings and impedes the development of
comprehensive intervention strategies.! To address
these gaps, this literature review investigates the
neurological dissociation between intention and
action while integrating the emotional and
psychological dimensions of AHS. By bridging
neurobiological foundations with psychosocial
insights, this research emphasizes the need for
nuanced models that reflect the full spectrum of
AHS presentations. Such integrative approaches are
essential for improving therapeutic outcomes and
enhancing the quality of life for individuals
grappling with this enigmatic disorder.’
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METHODS

SearchStrategy

A comprehensive literature search was conducted to
identify relevant studies on Alien Hand Syndrome
(AHS) using PubMed and Google Scholar. The
search included keywords: "Alien Hand Syndrome."
This search yielded approximately 276 papers. More
specific phrases were also used, such as “Alien Hand
Syndrome  purposeful = movements,” “Dr.
Strangelove Syndrome,” “Alien Hand Syndrome
pathophysiology,”  “Alien Hand  Syndrome
epidemiology,” and “Disassociation between intent
and action in Alien Hand Syndrome.” These refined
searches provided results ranging from 97 to 22
papers per term. The majority of these papers were
reviewed to ensure thorough coverage of the topic.

These phrases were selected to capture a wide range
of studies covering different aspects of the
syndrome. The Google Scholar searches were
supplemented with identical search terms to further
ensure the inclusion of all relevant literature. Studies
were reviewed to highlight the most pertinent
research related to the condition and its various
manifestations. Searches were performed from
September to November 2024, with no limitations
on publication dates, ensuring a broad range of
relevant research was included.

Inclusion and Exclusion Criteria

Inclusion criteria comprised of studies focusing on
patients with Alien Hand Syndrome, particularly
those exhibiting purposeful limb movements and
lesions in the corpus callosum, frontal lobe, or
parietal/occipital lobes. Relevant studies on
psychosocial disturbances and interference with
daily activities were included. The review
emphasized clinical and case studies, systematic
reviews, and meta-analyses.

Exclusion criteria eliminated studies on patients
without AHS or those with milder symptoms not
consistent with AHS-related movements were
excluded. Additionally, studies involving patients
with psychiatric conditions that mimic AHS were
not considered. Non-peer-reviewed articles and
studies  focusing  primarily on  unrelated
neurodegenerative diseases were also excluded.
Research based on animals, theoretical models, or
studies without patient outcome data were deemed
irrelevant to the aims of this review.
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EPIDEMIOLOGY

Bogen coined the English term "alien hand" as a
translation of Brion and Jedynak's original French
phrase la main étrangere, capturing the peculiar
sensation of a limb acting autonomously.” '* AHS is
an uncommon neurological condition, occurring in
approximately 0.006% of post-stroke cases '' and
around 3% of individuals with corpus callosum
infarctions.'”> * Due to its infrequency, most
reported cases are identified in specialized medical
centres where advanced diagnostic expertise is
available.

Although AHS predominantly affects older adults,
cases have been reported across a broad age range.
A particularly young case involved a 9-year-old
patient with Parry-Romberg syndrome who
exhibited alien hand-like symptoms, though without
the hallmark feeling of alienation of the limb.'® At
the other end of the spectrum, a 94-year-old woman
developed AHS following a parieto-temporal lobe
infarct.' The youngest reported individual
experiencing feelings of alienation was a 15-year-
old girl who had suffered a callosal hemorrhage.?
While the condition is most commonly observed in
individuals over the age of 60, frequently in those
with underlying cerebrovascular risks, age remains
a significant factor in its manifestation.?!

ETIOLOGY

AHS highlights the complexity of how the brain
orchestrates our sense of agency and body
ownership. It underscores how damage to specific
regions can result in bizarre yet illuminating
neurological phenomena, offering insights into the
delicate interplay between intention, perception, and
control. The causes of Alien Hand Syndrome are
diverse, with the most significant being: Split brain
surgery. Corpus callosotomy, or split-brain surgery,
is a procedure performed to treat severe, drug-
resistant epilepsy by severing the corpus callosum.
This  structure, often called the brain's
"superhighway," connects the right and left
hemispheres with over a million nerve fibers. The
primary goal of the surgery is to prevent electrical
storms in one hemisphere from triggering activity in
the other, thereby reducing the frequency and
severity of seizures. However, following this
hemispheric disconnection, the two sides of the
brain may behave independently, lacking
coordination and often appearing to "disagree" with
one another*® Stroke, although a less frequent

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 494



© March 2025| IJIRT | Volume 11 Issue 10 | ISSN: 2349-6002

etiology, AHS can develop following strokes in
certain brain regions, especially those linked to
anterior or posterior cerebral artery infarctions.*!

The Anterior Variant of AHS is closely associated
with damage to the medial frontal lobes, often due to
strokes on the left side of the brain.’> The medial
frontal lobes play a vital role in motor control and
self-awareness. When these areas are injured, the
connection between intention and action is
disrupted, leading to involuntary and often
purposeful-looking movements of one hand. In
essence, the hand seems to act of its own accord,
defying the individual’s conscious control.

The Posterior/Sensory Variant of AHS arises from
damage to the right parietal lobe, often extending to
the splenium of the corpus callosum.* It can also be
linked to lesions in the right thalamus or pons.3+3¢
The right parietal lobe governs spatial awareness
and our sense of self in relation to the environment.
When these areas are compromised, individuals may
lose awareness of their affected hand, perceiving it
as foreign or even belonging to someone else.?’

As bizarre as it may seem, AHS is a very exhausting,
debilitating condition, albeit rare, stemming from
certain neurodegenerative disorders, for instance,
Corticobasal syndrome** . This disconnect arises
from degeneration in the parietal and frontal lobes,
impairing  sensory-motor  integration.  This
dysfunction is linked to AHS, which often affects the
left side of the body, aligning with the typical
asymmetrical presentation of CBS. The co-
occurrence of apraxia in CBS, where patients cannot
execute purposeful movements despite the intent
and physical capability, further suggests that AHS
and apraxia share common underlying deficits in
goal-directed motor control.

Other causes include progressive supranuclear
palsy,** Alzheimer’s disease,® and Creutzfeldt-
Jakob disease (CJD).404 Multifocal
Leukoencephalopathy (PML) and Dementia with
Lewy Bodies (DLB) are also linked to AHS. Rarer
causes include spontaneous pneumocephalus,*
migraine aura,** seizures,>*>° and Parry—Romberg
Syndrome, a presumed autoimmune disorder with
progressive facial hemiatrophy.*”

Common comorbidities include hypertension,
coronary artery disease, type 2 diabetes,
dyslipidemia, cardiac arrhythmias, obesity, and
chronic smoking.*®
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PATHOPHYSIOLOGY

The neural underpinnings of Alien Hand Syndrome
(AHS) have been elucidated through emerging
neuroimaging research, particularly magnetic
resonance imaging (MRI), which shows that injury
to specific brain areas results in varied presentations
of the condition. Dell Sala distinguished between
two types of AHS in 1991: a "chronic" form arising
from lesions in the anteromedial frontal and callosal
regions, and an "acute" form linked to callosal
lesions.** This classification was later refined by
Feinberg et al., who identified two main disorders.*

ANTERIOR VARIANT

The frontal and callosal variations are among the
anterior subtypes. Patients with the frontal variation
exhibit obsessive tool use, grabbing, and groping
(Table 1) a behaviour where the hand continuously
seeks nearby objects. Damage to the corpus
callosum, dominant medial prefrontal cortex,
cingulate cortex, or supplementary motor area
(SMA) is usually associated with this variation.*
The lateral premotor cortex may become
disinhibited due to malfunction in the medial
premotor cortex, which controls internally
motivated movements, according to proposed
theories regarding AHS.#” This disinhibition could
lead to involuntary motor activity. Moreover, AHS
may develop as a result of disturbances in the
frontal-parietal neural network involved in choosing
voluntary movements.*

Neuroimaging during motor activities shows that the
frontal lobe, which typically controls movement
planning and initiation, is inactive in individuals
with AHS. Instead, independent motions are directly
triggered by the primary motor cortex, bypassing the
frontal lobe's usual preparatory processes. This lack
of frontal lobe involvement indicates a breakdown
in normal motor planning, causing the affected limb
to respond spontaneously and highlighting the
disconnect between the intention to move and actual
motor execution seen in AHS.

Characteristic antagonistic behaviour of the alien
non-dominant hand and inter-manual conflict (Table
1) where patients' hands make deliberate opposing
movements are common features of the callosal
variety, primarily linked to injury to the corpus
callosum (specifically lesions in the anterior portion
of the rostrum).* In certain cases, during goal-
oriented tasks, the hands may appear to "fight" with
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one another, such as when grabbing the other hand
firmly or engaging in awkward behaviours that
disrupt activities. The inability to activate or
suppress inhibitory motor patterns likely causes
these movements, which do not require
sophisticated motor planning.*® Furthermore, these
contradictory behaviours may be inadvertently
triggered by deliberate motions of the unaffected
hand.

Callosal lesions also give rise to other disconnection
syndromes.*! A recent study identifies both common
and distinct characteristics related to AHS,
evidenced by antagonistic activities in three out of
eighteen patients who underwent callosotomy.*? Due
to callosal disconnection, the left hemisphere which
is responsible for initiating and directing behaviour
may fail to inhibit the right hemisphere's capacity for
independent action during purposeful activities. The
language-dominant left hemisphere typically plans
precise actions due to its digital and sequential
information processing pattern. In addition to
aphasia, apraxia is a prevalent issue in patients with
left hemisphere injury.*?

Diagnosing the callosal type of AHS can be
particularly challenging due to its rarity and
symptoms that may be mild or obscured by other
brain lesions. Accurate diagnosis is crucial for
differentiating AHS from psychiatric disorders to
improve patient care and outcomes. Patients with
callosal AHS and less frequently those with the
frontal variant may experience autocriticism, a sense
of frustration stemming from inter-manual conflict.
This distress is often exacerbated by others’
reactions, leading patients to conceal their alien limb
by sitting on it.

POSTERIOR VARIANT

This variant of AHS may be linked to brain surgeries
that separate the two hemispheres of the brain such
as, tumors, infarction, corticobasal syndrome,
trauma, callosotomy, and Creutzfeldt-Jakob
Disease. The inability of the brain's hemispheres to
coordinate communication results in one hand
behaving voluntarily while the other executes
involuntary actions.>*

The fundamental causes of posterior alien hand
syndrome remain unclear but are associated with
injury to the occipital lobes, posterolateral parietal
regions or thalamus. These areas are essential for
coordinating voluntary movement and processing
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sensory data. Individuals with this variation may
exhibit uncoordinated movements or involuntary
hand levitation during specific tasks or show an
avoidance response, where the palmar surface of the
affected hand pulls away from approaching objects
while digits may hyperextend into strange
postures.>*

According to object affordance theory, how
environmental items affect instinctive hand
movements involves connections from the right
parietal region of the brain to other areas.>* This
theory suggests that anomalous hand behaviours
observed in AHS may stem from exaggerated effects
of object affordance due to an imbalance between
automatic motor responses induced by objects and
those reactions themselves. Individuals with
posterior AHS often display uncoordinated
movements or involuntary hand levitation during
specific tasks or demonstrate an avoidance response
where their affected hand inadvertently withdraws
from external stimuli. These symptoms are
frequently exacerbated by a lack of visual control or
sensory feedback. An "avoidance response," where
limbs distance themselves from external stimuli,
may occur due to this lack of feedback.>* Depending
on cognitive load or attention levels, patients may
experience variations in symptom severity;
involuntary movements can intensify during periods
of exhaustion or distraction.

Functional imaging studies indicate that patients
with posterior AHS exhibit altered regional cerebral
blood flow (rCBF) patterns, particularly showing
lower rCBF in the right parietal region. This
suggests a breakdown in typical activation patterns
necessary for coordinated motor function. In a rare
case involving ischemic lesions found in an 89-year-
old left-handed man’s right thalamus and calcarine
cortex, posterior AHS impacted his dominant left
hand; he reported his hand functioning
autonomously and experiencing involuntary
levitation despite recognizing it as his own.>* This
case underscores complexities related to
handedness-related  brain  organization  and
challenges conventional beliefs that posterior AHS
primarily affects non-dominant limbs.

As outlined above, each variant of alien hand
syndrome has unique features; however, it is
important to note that patients may exhibit
overlapping characteristics from multiple variants
simultaneously.
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Table 1: Brain Region-Specific Pathophysiology and Its Manifestations in Alien Hand Syndrome: A Cross-
Cultural Perspective on Clinical Variations

Brain Type of Common Emotional Identity Cultural/Regional Supporting
Region AHS Symptoms Conflict Variations Biomarkers/Mech
Affected anisms
Frontal Frontal Grasping reflex; Identity Confusion: North America/Europe: | Biomarkers:
Lobe Variant difficulty Patients experience a Focus on "loss of Reduced GABA
releasing objects profound loss of agency." activity; EEG
control over their Asia: Frustration may shows
hand, leading to manifest as spiritual hyperexcitable
internal conflict distress or motor cortices.*
between intention and | possession.®%®
action.>
Corpus Callosal Inter-manual Alienation: The Latin America: Patients | Mechanisms:
Callosum Variant conflict (hands affected hand feels report narratives of Functional
acting in "not mine" or external control (e.g., disconnection
opposition) autonomous, resulting | "my hand is between
in emotional bewitched"). hemispheres on
detachment from Europe: Distress related | fMRI; weakened
self.« to loss of bodily inter-hemispheric
unity.*! % transfer.®
Parietal Posterior Levitation; Foreignness: The hand | Middle East/South Biomarkers:
Lobe Variant awkward or non- is perceived as Asia: Common spiritual | Decreased activity
goal-directed "external" or interpretations; impacts | in the superior
movements controlled by an willingness to seek parietal lobule;
outside force, leading | medical care.®>¢¢ impaired sensory
to existential feedback
distress.® integration.®’
Multiple Mixed Combination of Heightened Distress: Africa/East Asia: Mechanisms:
Regions AHS symptoms from Patients face complex | Cultural stigma leads to | Disrupted neural
frontal, callosal, emotional responses isolation; severe networks across
and parietal including anger, psychological SMA, parietal
variants helplessness, or consequences due to cortex, and basal
dissociation due to shame.®7° ganglia observed
conflicting limb via PET scans.”
actions.®®

Abbreviations: GABA, Gamma-Aminobutyric acid;
EEG, Electroencephalogram; fMRI, Functional
Magnetic Resonance Imaging; SMA,
Supplementary Motor Area; PET, Positron Emission
Tomography.

DIAGNOSIS

Patients often describe their affected hand as having
a “mind of its own,” accompanied by a sense of
alienation. Diagnosis is primarily based on clinical
observation, patient-reported symptoms, and
neuroimaging to identify underlying neurological
lesions and rule out alternative conditions.*

Clinical Symptoms and Variants

The affected hand exhibits autonomous, goal-
directed movements. Unlike random tremors or
spasms seen in other movement disorders, AHS
movements are purposeful, such as reaching for
objects or using tools without the person’s
awareness. Symptoms can worsen with stress,
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fatigue, or tasks requiring fine motor coordination.
Patients report feeling dissociated from the affected
hand, describing it as “acting on its own” or
“belonging to someone else.” This feeling can lead
to emotional distress, especially when the hand
disrupts daily tasks such as dressing or eating. The
alien hand often performs contradictory or self-
defeating actions, such as unbuttoning a shirt that the
other hand just buttoned. Patients may also report
their hand disobeying
frustration and confusion.>

commands, causing

AHS presents in different forms depending on the
location of the brain lesion. The frontal variant is

caused by lesions in the frontal lobe or
supplementary motor area. Symptoms include
involuntary grasping and difficulty releasing

objects, and these symptoms may intensify under
stress or during complex motor tasks. The callosal
variant results from injury to the corpus callosum,
impairing interhemispheric communication. A
hallmark feature of this form is intermanual conflict,
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where the affected hand interferes with actions of the
unaffected hand. The posterior variant is associated
with lesions in the posterior parietal cortex or
occipital lobe. Symptoms include sensory deficits
and a heightened sense of alienation from the
affected hand. Additionally, AHS is linked to
progressive neurodegenerative disorders such as
Corticobasal Syndrome (CBS) or Creutzfeldt-Jakob
Disease (CJD), where atrophy affects motor and
sensorimotor regions.’ 8

Role of Neuroimaging

Neuroimaging plays a critical role in diagnosing
AHS by locating brain lesions and ruling out other
structural pathologies. MRI (Magnetic Resonance
Imaging) is the gold standard for detecting lesions in
the corpus callosum, where disruption causes
intermanual conflict; the frontal lobe, where lesions
in the supplementary motor area result in
involuntary motor actions; and the posterior parietal
cortex, where damage impairs sensory integration
leading to alienation. MRI can also reveal cerebral
atrophy in neurodegenerative diseases like CBS. CT
scans are useful for identifying acute lesions caused
by strokes or traumatic brain injuries. Diffusion
Tensor Imaging (DTI) highlights damage to white
matter pathways disrupting interhemispheric
communication. Emerging evidence shows injury to
sensorimotor pathways affects motor coordination.
Functional MRI (fMRI) identifies abnormal
activation patterns in the sensorimotor cortex and
motor planning networks and demonstrates
connectivity disruptions explaining involuntary
movements. EEG (Electroencephalography) records
brain activity during alien hand episodes, revealing
abnormal cortical potentials.>¢°

Diagnostic Steps

The diagnosis of AHS involves a systematic
approach to confirm its presence and exclude other
disorders. Detailed patient history focuses on
involuntary movements and sense of alienation.
Clinicians evaluate symptom triggers such as stress
or fatigue that can exacerbate symptoms. During
neurological examination, clinicians observe
involuntary motor actions including grasp reflexes
and inter-manual conflict. Tasks requiring bimanual
coordination often reveal these symptoms.
Neuroimaging, including MRI, CT, and DTI,
confirms lesion locations and rules out structural
causes such as tumours or degenerative atrophy.
EEG identifies abnormal cortical activity during
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alien hand movements, and fMRI detects abnormal
motor planning and altered activation patterns
within control networks.*!~¢2

AHS must be distinguished from other disorders.
Apraxia involves deficits in motor execution without
loss of limb ownership. Psychogenic movement
disorders present non-purposeful movements
lacking goal-directed behaviour seen in AHS.
Psychiatric disorders, such as schizophrenia, may
involve delusions of external control but do not
exhibit AHS-specific motor symptoms.®* ¢

COMORBIDITIES

AHS is closely tied to several neurological
disorders, with corticobasal syndrome emerging as
the most common cause, accounting for 72% of
cases in a Mayo Clinic study. A comparable
incidence was reported in Cambridge, UK.'* Other
conditions linked to AHS include strokes,
Creutzfeldt-Jakob disease, brain tumors and
neurodegenerative diseases, highlighting the diverse
neurological origins of the syndrome.'>-7

MANAGEMENT OF ALIEN HAND
SYNDROME

AHS typically arises from damage to specific brain
regions, such as the corpus callosum, frontal lobe, or
parietal lobe, and is frequently linked to conditions
like strokes, multiple sclerosis, and
neurodegenerative disorders such as frontotemporal
dementia.”>”* Although a complete cure remains
elusive, a combination of treatments can help
individuals manage symptoms, improve
functionality, and address the psychological impact
of the disorder. Effective management of AHS
involves input from various medical professionals:
neurologists diagnose the condition, identify its
underlying causes, and monitor progression;
occupational therapists work with patients to
enhance hand coordination and teach coping
techniques; and mental health professionals address
the emotional toll of AHS, ensuring that the
physical, emotional, and practical challenges faced
by patients are thoroughly managed.”>"

While no drug specifically cures AHS, certain
medications can help manage its more disruptive
symptoms. Antipsychotic medications, such as
Paliperidone, have been explored to reduce
uncontrolled hand movements that interfere with
daily tasks.””” Sedatives may calm patients and
lessen involuntary activity, particularly when
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anxiety or agitation exacerbates symptoms.”
Botulinum toxin injections target overactive
muscles to restore some control and reduce
functional impairment.”>”* These medications are
most effective when combined with therapies that
address both physical coordination and emotional
well-being. Therapeutic strategies such as visual
cues, task-based training, and mirror therapy can
help retrain motor pathways and restore control.
Adaptive tools like weighted gloves or stabilizers
suppress unwanted movements, while Constraint-
Induced Movement Therapy (CIMT) promotes
purposeful use of the alien hand, encouraging
neuroplasticity and motor relearning.” 7

Simple  environmental = modifications  can
significantly enhance safety and day-to-day
functionality for patients with AHS. Stabilizing the
affected hand by resting it on a table or in a secure
position minimizes unintended movements that
could lead to accidents.” " Removing hazards, such
as sharp or breakable objects reduces injury risks.”
Establishing structured routines and engaging in
repetitive activities helps reduce stress and
unpredictability in daily life. These modifications
not only ensure safety but also boost patients’
confidence in performing regular activities.
Psychological support is equally critical; education
and awareness can alleviate fear and confusion for
both patients and their families. Counselling
methods like Cognitive Behavioural Therapy (CBT)
can help patients cope with frustration and anxiety
stemming from their symptoms. Building support
networks involving family members, caregivers, and
peer groups ensures that patients receive the
emotional reinforcement necessary for maintaining
motivation and well-being.”>"7

Ongoing research continues to explore the
complexities of AHS, uncovering rare presentations
such as involuntary behaviours in stroke patients
that highlight the need for personalized treatment
approaches.””’* Emerging studies suggest genetic
links, including mutations in specific genes, may
predispose individuals to AHS in neurodegenerative
diseases.”” These findings underscore the
importance of further investigation into the
neurobiological ~ mechanisms  behind  AHS,
ultimately paving the way for more targeted
therapies and improved management strategies in
the future.

Outcomes of Treatment and Management for AHS
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The outcomes of treatment for Alien Hand
Syndrome (AHS) vary significantly depending on
the underlying neurological cause, brain lesion
location, and individual patient response to
interventions. Although AHS cannot be completely
cured, a multidisciplinary approach combining
medications, rehabilitation therapies, environmental
adaptations, and psychological support can lead to
meaningful  improvements in  functionality,
symptom control, and overall quality of life.”>"

Many patients experience measurable functional
improvements when therapies are applied
consistently. Targeted interventions like constraint-
induced movement therapy (CIMT) and mirror
therapy help retrain motor pathways, improving
voluntary control of the alien hand.”7 Patients
often regain the ability to perform purposeful tasks
like grasping, dressing, and eating.”>” Through
occupational therapy and behavioural techniques,
the alien hand can be “trained” to integrate better
into daily activities. While full motor recovery is
rare, these strategies help patients achieve a
significant reduction in involuntary movements,
restoring a level of independence in day-to-day life.

Pharmacological interventions combined with
rehabilitation strategies have shown success in
suppressing involuntary hand activity. Botulinum
toxin injections can significantly decrease
involuntary grasping or erratic hand movements,
enabling smoother motor performance.”?7* Drugs
like Paliperidone and other neuroleptics have been
reported to reduce the severity of involuntary hand
behaviours, particularly in acute cases of AHS.”>7
These outcomes lead to improved safety, as the
likelihood of the hand engaging in disruptive or
hazardous behaviours diminishes.

The psychological impact of AHS is significant, as
patients often experience frustration, anxiety, or
embarrassment due to the uncontrollable nature of
their hand. Cognitive Behavioural Therapy (CBT)
and patient education help individuals understand
the neurological basis of their condition, alleviating
fear and improving coping  strategies.”
Psychological improvements are key outcomes that
help patients accept and adapt to living with AHS
while maintaining a positive outlook.” 7

Safety is a major concern for patients with AHS due
to involuntary movements that may cause accidents
or injuries. Treatment and environmental
adjustments have the following positive outcomes:
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Stabilizing the patient’s environment, such as
removing sharp or breakable objects, securing the
alien hand or using stabilizers minimizes injury
risks.”? Combined with rehabilitation, these
strategies allow patients to regain the ability to
perform essential activities like eating, writing, and
dressing with greater independence.”” ™ These
outcomes directly contribute to an improved quality
of life, enabling patients to live more confidently
and safely despite the persistent challenges of
AHS.”

PROGNOSIS

The prognosis of AHS depends on factors such as
the underlying cause, the location of the brain lesion,
and the timing of intervention. While complete
recovery is uncommon, targeted therapies and
adaptive strategies can lead to meaningful functional
improvements in many patients.

Recovery timelines for acute versus chronic cases
are influenced by symptoms from strokes or
localized  brain  injuries, with  substantial
improvement typically seen within the first year
when early and intensive rehabilitation is provided.
Resolution is often gradual but rarely complete.”””
In severe or widespread brain damage, symptoms
can persist for years or even decades. For instance, a
case report documented symptoms lasting over 12
years following a cerebral gunshot injury.”® Rare
cases of spontaneous recovery have been noted in
non-progressive AHS, especially with milder or
localized lesions.”®

AHS secondary to acute etiologies, such as
cerebrovascular accidents, typically demonstrates a
more favourable prognosis, particularly with prompt
therapeutic However,
neurodegenerative conditions, such as corticobasal
degeneration and frontotemporal dementia, are
associated with worsening symptoms over time due
to ongoing brain deterioration, leading to poorer
outcomes.””®  Variants of AHS can influence

intervention.”s7°

prognosis differently. Damage to the corpus
callosum may allow for neuroplastic adaptation,
improving functional recovery over time, whereas
lesions affecting motor planning areas often lead to
persistent symptoms with limited response to
therapy'76*77*79

Early Intervention and rehabilitation are critical for
AHS, with early initiation of occupational therapy
and physical therapy is critical for symptom
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management and improving functional outcomes.”
Interventions like mirror therapy, constraint-induced
movement therapy (CIMT), and sensory re-
education have demonstrated success in improving
motor control and reducing disability.””* Late
initiation of therapy, however, is linked to poorer
recovery, prolonged impairment, and greater
emotional distress.”

In cases of localized lesions, neuroplasticity enables
the brain to form alternative pathways, which can
gradually alleviate symptoms.”® However, in
progressive disorders or extensive brain damage,
neuroplastic changes are less effective, resulting in
limited recovery potential.””"%

Functional outcomes in short- and long-term
management improve as Adaptive strategies, such as
the use of tools like weighted gloves, sensory
“tricks,” and environmental modifications, help
patients manage involuntary movements during
daily activities.”” Tailored treatment plans, based
on symptom severity, can promote functional
independence and better long-term outcomes.®® In
severe cases, patients with persistent or severe
symptoms may require ongoing therapy,
supervision, and family support to maintain safety
and quality of life.”

The unpredictable, involuntary nature of AHS often
causes frustration, anxiety, and emotional
exhaustion for patients.”*” Psychological support,
including therapies such as Cognitive Behavioural
Therapy (CBT), can develop coping mechanisms,
reduce psychological distress, and improve
emotional well-being.” Educating and supporting
caregivers creates a structured environment,
enhancing therapy adherence and patient
recovery.”’ 0

FUTURE DIRECTIONS

Future research on Alien Hand Syndrome (AHS) has
the potential to reshape our understanding of the
distinction between perceived detached control and
voluntary control over one's actions. By
investigating the neurobiological and cognitive
mechanisms underlying AHS, studies could
challenge existing views on agency, autonomy, and
the brain's integration of motor intention. This
research may offer new insights into the fragile
nature of motor control and self-awareness,
revealing how disruptions in brain networks lead to
a breakdown in the unity of self and body.
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Future directions should focus on filling knowledge
gaps, improving diagnostic accuracy, enhancing
treatment  strategies, and  deepening  our
understanding of  AHS  pathophysiology.
Specifically, examining the common and unique
pathways among the frontal, callosal, and posterior
variants can improve diagnostic precision and refine
our understanding of the condition's variations.
Expanding research with larger, more diverse
patient populations will address the current
limitations posed by small sample sizes and enhance
generalizability. Exploring cutting-edge therapeutic
approaches such as cognitive-behavioural therapy,
sensory retraining, and non-invasive brain
stimulation (e.g., TMS, tDCS) will deepen our
understanding of their mechanisms and potential
benefits for AHS patients. Furthermore, long-term
studies on AHS will be essential for tracking
recovery, recurrence, and treatment outcomes.
Research into the psychosocial impact of AHS
remains scarce, and more focused efforts are needed
to explore the quality of life, coping strategies,
subjective  experiences, and mental health
consequences for AHS patients. This will help guide
comprehensive, patient-centred care strategies.

CONCLUSION

AHS continues to be a fascinating and intricate
neurological phenomenon that provides deep
understanding of the complexities of brain function
and the mind-body connection. The distinct
difficulties that AHS presents to patients and
physicians have been brought to light by this
literature ~ review's  examination  of  its
pathophysiology, clinical manifestation, and
underlying brain mechanisms. The wide variety of
AHS  variations  highlights the disorder's
heterogeneity by demonstrating how abnormalities
in various brain regions can cause unique, yet no less
fascinating, clinical symptoms. Improvements in
neuroimaging, neuroplasticity, and brain-computer
interfaces show significant promise for improving
patient care and outcomes, even though present
treatment  approaches are  still  primarily
symptomatic. As we learn more about AHS, it
enhances not only the lives of those who are
impacted but also our overall grasp of human agency
and cognition.
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