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ALLOCHIRIA (ALLOCHEIRIA)

Allochiria, sometimes spelled Allocheiria, is a complex neurological phenomenon classified as a

somatosensory disorder. It is characterized by the transposition of sensory stimuli across the

median sagittal plane of the body. Specifically, the patient perceives a touch, pain, temperature, or

proprioceptive stimulus applied to one side of the body as having been applied to the

corresponding location on the contralateral side. This mislocalization is not merely an error in

spatial judgment but a fundamental distortion in the processing of afferent sensory information

within the central nervous system, often indicating underlying pathology affecting the pathways

responsible for registering and mapping bodily sensation. The term itself is derived from the Greek

roots allos (other) and cheir (hand), reflecting the common manifestation involving the limbs,

though the symptom can affect any part of the body, including the face or trunk.

This condition moves beyond simple sensory attenuation or hypesthesia; the sensation is fully felt,

but its spatial origin is erroneously mirrored. For instance, if a clinician applies a light pressure to

the left forearm, the patient reports feeling that pressure precisely on the right forearm. The original

content provides a succinct example of this phenomenon: "The allochiria caused Emily to feel the

doctor touching her right arm when he was actually touching her left arm." This transposition

highlights a crucial failure in the brain's ability to integrate the source of the stimulus with the body

map, resulting in a consistent, mirror-image sensory report. Allochiria is thus typically regarded not

as an independent disease but as a symptomatic marker of a larger neurological disturbance,

requiring careful investigation to determine the precise location and nature of the underlying lesion.

The core characteristic of allochiria is the strictly opposite nature of the misperception. If the

stimulus is applied to the left, it is invariably perceived on the right, and vice versa. This

distinguishes it from other forms of sensory mislocalization where the stimulus might be displaced

within the same side of the body (known as allesthesia) or simply extinguished when

simultaneous stimuli are presented (known as extinction). The consistent mirror-image reversal

suggests a profound organizational error in the neural mapping, often associated with damage to

the pathways that cross the midline, or, more complexly, due to specific forms of spatial neglect

where the representation of one half of the body space is impaired, leading the brain to default to

the available representation of the other side.

Historical Context and Nomenclature

The phenomenon of allochiria has been documented in clinical neurology for over a century,

offering critical insights into the brain's somatosensory organization. Early descriptions of this

sensory error began to emerge in the late 19th century, particularly within the context of examining

patients presenting with hysterical symptoms or specific peripheral nerve injuries. The formal term

allochiria is often attributed to the French neurologist, Jules Dejerine, who, along with his
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contemporaries, sought to systematically categorize the diverse range of sensory deficits observed

in clinical practice. These early investigations were crucial because they helped establish the

distinction between genuine neurological deficits resulting from identifiable lesions and

psychogenic sensory disturbances, though allochiria itself has historically been linked to both

categories, presenting a diagnostic challenge.

Initially, there was significant overlap and confusion in terminology, particularly concerning

allesthesia, which describes mislocalization that is not necessarily contralateral (i.e., feeling a

touch on the shoulder when the hand was stimulated). Modern neurological classification,

however, has refined these definitions, strictly reserving allochiria for the mirror-image transposition

across the body's midline. The careful differentiation of these terms became essential for

accurately localizing neurological damage. If a patient consistently reports allochiria, it often points

toward lesions involving the central processing structures, such as the parietal lobe or thalamus, or

specific commissural fibers that link the hemispheres, rather than isolated peripheral nerve

damage.

The historical perspective also includes early theories attempting to explain the mechanism, some

proposing simple confusion or distraction, while others hypothesized profound structural

disconnection. The evolution of neuroimaging technology, such as Magnetic Resonance Imaging

(MRI) and Positron Emission Tomography (PET) scans, has solidified the understanding that

allochiria is most frequently associated with demonstrable structural lesions, particularly those

affecting the cerebral cortex responsible for integrating spatial awareness and touch sensation.

This historical progression illustrates the move from purely descriptive clinical observation to a

mechanism-based understanding rooted in neuroanatomy and neurophysiology.

Neurological Mechanisms and Theories of Causation

The underlying cause of allochiria involves a malfunction in the complex neural circuitry

responsible for constructing and maintaining the body schema, or the internal map of the body in

space. Somatosensory information travels via distinct pathways, primarily the dorsal column-

medial lemniscus pathway (for fine touch, vibration, and proprioception) and the spinothalamic

tract (for pain and temperature), eventually ascending to the primary somatosensory cortex (S1) in

the parietal lobe. The brain's ability to correctly localize a stimulus relies on the precise,

topographical organization of these pathways, which cross the midline at various levels (spinal

cord or medulla) before reaching the contralateral cortex.

One prominent theory suggests that allochiria arises from a deficit in spatial tagging within the

affected hemisphere. Damage, often in the right parietal lobe (which processes sensation from the

left side of the body and is dominant for spatial attention), can lead to unilateral spatial neglect.

In such cases, the brain fails to attend to or process the sensory information arriving from the
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neglected side. Instead of ignoring the stimulus entirely (as might occur in complete neglect), the

brain may attempt to "re-route" the raw sensory data to the intact representation of the

contralateral side, thereby assigning the sensation to the wrong side of the body map. The

information is received but misattributed due to the failure of the spatial coordinate system

associated with the damaged hemisphere.

Alternatively, allochiria may be related to lesions affecting the inter-hemispheric communication

structures, such as the corpus callosum. The somatosensory cortices of the two hemispheres

communicate extensively to ensure seamless integration of the body's sensory experience.

Damage to these linking fibers might prevent the correct side-specific tag from being applied or

verified, leading to the transposition error. Furthermore, deep subcortical lesions, particularly in the

thalamus, which acts as a crucial relay station for all sensory information before it reaches the

cortex, can also disrupt the topographical organization of sensation, though cortical lesions,

especially in the posterior parietal cortex, remain the most frequently implicated anatomical sites in

cases of true allochiria.

Clinical Presentation and Symptomology

The presentation of allochiria is striking due to the consistent nature of the transposition. When

assessing a patient, the clinician will note that the sensory input is always mirrored across the

midline. This applies across various sensory modalities, although it is most commonly tested using

light touch (tactile sensation) and pinprick (pain sensation). For example, a patient with allochiria

affecting the lower limbs will report a prick on the sole of the left foot as being felt on the sole of the

right foot. Crucially, the quality and intensity of the sensation are usually preserved; the patient

feels the sensation clearly, but in the wrong location.

The extent and variability of allochiria depend heavily on the underlying pathology. In some cases,

the mislocalization is complete and uniform across all dermatomes of the affected side. In others, it

may be partial or intermittent, perhaps only manifesting under specific conditions, such as during

rapid stimulation or when the patient is distracted. Clinicians must also consider the potential for

bilateral allochiria, an extremely rare form where stimuli applied to either side are transposed to

the opposite side, suggesting a systemic failure in midline processing rather than unilateral neglect.

It is important to document the exact topography of the transposition, noting whether it involves

axial structures (trunk/face) or only the extremities.

In clinical practice, allochiria is frequently observed alongside other complex neurological deficits

that point to parietal lobe involvement. These associated symptoms often include agnosia (inability

to recognize objects), apraxia (inability to perform complex movements), and the aforementioned

unilateral spatial neglect. The presence of allochiria serves as a highly specific indicator of a

major disruption to the body schema, often requiring detailed cognitive and neurological testing
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beyond simple sensory examination. The patient's subjective report is key, as the transposition is

an internally experienced error, not detectable by external observation alone.

Associated Conditions and Etiology

Allochiria is typically a consequence of acquired brain injury or disease that impacts the central

pathways governing somatosensory integration and spatial awareness. The most common

underlying cause is a Cerebrovascular Accident (Stroke), particularly ischemic or hemorrhagic

events that affect the posterior parietal cortex, the thalamus, or the internal capsule. Lesions in

these areas disrupt the flow of sensory information or interfere with the hemispheric mechanisms

responsible for constructing the body map. Strokes that result in right-sided brain damage are

disproportionately associated with allochiria, linking the symptom closely with the pathology of left-

sided neglect.

Other significant etiologies include:

Traumatic Brain Injury (TBI): Severe head trauma, especially that causing diffuse axonal injury or

focal contusions in the parietal regions, can lead to the sensory transposition.

Demyelinating Diseases: Conditions such as Multiple Sclerosis (MS), where plaques form in the

white matter, can interrupt the critical sensory and commissural pathways necessary for accurate

localization.

Tumors and Mass Lesions: Space-occupying lesions that compress or infiltrate the parietal lobe

or subcortical structures like the thalamus can induce allochiria by distorting local neuroanatomy.

Peripheral Nerve and Spinal Cord Lesions (Less Common): While allochiria is primarily central,

profound and localized peripheral nerve damage or spinal cord injury (especially incomplete

lesions) have occasionally been reported to precipitate allochiria, suggesting complex adaptive or

maladaptive plasticity within the central nervous system following severe peripheral input loss.

Historically, allochiria was also recognized in cases of Conversion Disorder (or functional

neurological symptom disorder, previously known as hysteria). In these instances, the symptom

lacks a clear, identifiable structural lesion that conforms to known neuroanatomical rules,

presenting a challenge for diagnosis. However, modern neurological consensus mandates ruling

out all structural and physiological causes before entertaining a functional etiology, emphasizing

the strong link between allochiria and demonstrable organic pathology, particularly stroke-related

deficits.

Differential Diagnosis: Distinguishing Allochiria from Other Sensory

Disorders

Accurate diagnosis requires careful differentiation of allochiria from related sensory phenomena
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that involve mislocalization or attenuation of sensation. The key distinction lies in the directionality

and nature of the error.

Allesthesia: In allesthesia, the sensation is mislocalized, but not necessarily to the exact mirror-

image point on the opposite side. The mislocation might occur within the same limb or quadrant of

the body (e.g., feeling a touch on the knee when the ankle was stimulated). Allochiria requires the

strict, symmetrical transposition across the midline.

Sensory Extinction: This involves the failure to perceive a stimulus on one side when both sides

are stimulated simultaneously (double simultaneous stimulation, or DSS). If a touch is applied only

to the left side, it is felt normally. If touches are applied to the left and right simultaneously, the left

touch is 'extinguished' or ignored by the brain. A patient with allochiria, conversely, would correctly

report two touches during DSS, but localize the left touch to the right side, and the right touch to

the left side (a rare variant), or simply transpose the stimulus on the affected side.

Phantom Limb Sensation: This relates to the perception of sensation (often pain) originating from

a limb that has been amputated. While it involves a distorted body map, it is qualitatively different

from the transposition of an externally applied, real-time stimulus characteristic of allochiria.

The diagnostic process relies heavily on specific, controlled testing protocols. The examining

physician must ensure that the patient is unable to visually confirm the site of stimulation, typically

achieved by having the patient close their eyes or using a screen. Repeated, randomized

stimulation of various points on the body is necessary to confirm the consistency of the mirror-

image transposition, thereby confirming the diagnosis of allochiria and guiding the search for the

underlying structural lesion.

Diagnostic Procedures and Assessment

The diagnosis of allochiria is primarily clinical, relying on meticulous neurological examination. The

cornerstone of assessment is sensory testing conducted with the patient blindfolded or with their

eyes closed to eliminate visual cues.

The standard procedure for testing involves:

Light Touch Testing: Using a cotton swab or a soft brush, the examiner applies stimuli randomly

to various points on the patient's body, asking the patient to point to or verbally identify where they

felt the sensation. Consistent reporting of the stimulus on the contralateral side confirms allochiria.

Pinprick and Temperature Testing: These modalities are tested to confirm that the transposition

affects the spinothalamic pathways as well as the dorsal column pathways, providing further insight

into the extent of the central nervous system damage.

Two-Point Discrimination Testing: Although not specific for allochiria, this test assesses the

acuity of sensory perception and helps quantify the overall sensory loss or distortion in the affected

areas.
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Once allochiria is clinically confirmed, the diagnostic focus shifts to identifying the anatomical

cause. Neuroimaging is essential. Magnetic Resonance Imaging (MRI) of the brain is the

preferred modality, offering high-resolution visualization of soft tissues to detect signs of stroke,

tumor, inflammation, or demyelination in the parietal lobe, thalamus, or associated white matter

tracts. In cases where vascular pathology is suspected, magnetic resonance angiography (MRA)

or computed tomography angiography (CTA) may be employed to assess the cerebral vasculature.

Electrophysiological studies, such as Somatosensory Evoked Potentials (SEPs), may also be

used to measure the speed and integrity of sensory signals traveling from the periphery to the

cortex, helping to pinpoint the level of pathway interruption.

Management and Treatment Strategies

Treatment for allochiria is fundamentally focused on addressing the underlying neurological

condition responsible for the symptom, as allochiria itself is a manifestation of central nervous

system injury. If the cause is an acute event, such as an ischemic stroke, immediate medical

management--including thrombolytic therapy or clot retrieval, as indicated--is prioritized to minimize

ongoing neurological damage. For chronic conditions, management is aimed at optimizing control

of the primary disease (e.g., managing blood pressure and cholesterol post-stroke, or treating a

tumor).

Specific therapeutic interventions for the sensory transposition often fall under the umbrella of

Sensory Re-education and Rehabilitation. These strategies are designed to help the brain

relearn the correct spatial mapping of the body. Rehabilitation techniques may include:

Visual Feedback Training: Patients are asked to observe the stimulation while it is applied,

allowing the visual system to override the erroneous somatosensory signal, gradually reinforcing

the correct localization.

Tactile Discrimination Training: Repetitive practice applying stimuli and actively correcting the

patient's report, starting with large, clear stimuli and moving toward finer discrimination, helps

reorganize cortical mapping.

Mirror Therapy: While primarily used for motor rehabilitation (e.g., in stroke), mirror therapy can

sometimes be adapted to address spatial neglect components associated with allochiria, aiming to

integrate the body's midline perception.

Prognosis for recovery from allochiria is highly variable and depends on the severity and nature of

the underlying lesion. Allochiria associated with temporary conditions or resolving inflammation

may dissipate relatively quickly. However, when the symptom is rooted in extensive or permanent

damage, such as a major parietal stroke, the symptom may persist chronically. Continuous

occupational and physical therapy are crucial for maximizing functional independence, even if the

allochiria cannot be entirely eliminated. The goal of management is to improve the patient's
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awareness of their sensory deficits and reduce the risk of injury that might arise from

misinterpreting external stimuli.
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