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ALLOCHIRIA (ALLOCHEIRIA)

Primary Disciplinary Field(s): Neurology, Clinical Psychology, Somatosensory Research

1. Core Definition and Phenomenology

Allochiria, occasionally spelled allocheiria, is a specific type of allesthesia, characterized by a

disorder in the perception of location where a sensory stimulus applied to one side of the body is

perceived as occurring on the corresponding opposite side. This phenomenon typically affects the

tactile senses, meaning a touch or pain stimulus administered to the left limb is registered by the

patient as occurring identically on the right limb, often resulting in a complete lateral reversal of

sensation. It is not merely a misidentification of the stimulus type, but a fundamental failure in the

cerebral mechanism responsible for mapping the spatial coordinates of the body relative to

external sensory input.

The defining characteristic of allochiria is the consistency and predictability of the mislocalization.

If the right arm is stimulated, the patient reports the sensation on the left arm, and vice versa. This

misperception is typically bilateral and symmetrical, although clinical reports exist of unilateral

presentations. The phenomenon underscores a profound disruption in the brain's ability to correctly

integrate input from the peripheral nervous system into a unified and spatially coherent body

schema. Unlike simple sensory deficits (anesthesia), the afferent neural pathway itself is usually

intact; the breakdown occurs centrally during the processing and conscious assignment of laterality

to the incoming signal.

While commonly associated with tactile input, allochiria can theoretically affect other sensory

modalities, including auditory and visual fields, although these presentations are rarer and often

described under the broader umbrella of allesthesia. In the somatosensory context, the

misplacement of the stimulus often retains the quality of the original input. For example, if a cold

sensation is applied to the left foot, the patient may report feeling cold on the right foot. This

preservation of sensory quality, coupled with the spatial transposition, makes allochiria a

fascinating marker of spatial awareness deficits, strongly linking it to disorders of the parietal lobe

where cross-modal sensory integration occurs.

2. Etymology and Historical Context

The term allochiria derives from the Greek roots allos, meaning "other" or "different," and cheir,

meaning "hand." This etymology immediately suggests a core focus on the transposition of

sensation across the midline of the body, historically centering on the hands or limbs. The concept

gained prominence in the late 19th and early 20th centuries, primarily through the work of

neurologists and psychiatrists who were defining the range of somatosensory deficits. Initially, like
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many neurological anomalies lacking obvious structural lesions, allochiria was frequently

categorized as a manifestation of hysteria or a functional neurological disorder, especially when it

presented in the absence of clear paralytic symptoms.

One of the earliest detailed descriptions was provided by the French neurologist Jean-Martin

Charcot's students, who observed patients presenting with these lateral reversals. However, the

systematic neurological investigation into the phenomenon began to solidify its place as an organic

deficit associated with specific cerebral damage, moving it away from purely psychogenic

explanations. The shift in understanding was crucial, paralleling the broader development of

localization theory in neurology, which sought to map specific cognitive and sensory functions to

discrete areas of the brain.

The recognition of allochiria as a deficit related to spatial awareness rather than simple sensory

loss marked a significant intellectual progression. Early researchers noted its frequent co-

occurrence with conditions like hemianesthesia (loss of sensation on one side) or visual neglect.

By linking the symptoms to observable damage, particularly in the right posterior parietal cortex,

neurologists established that the body schema--the brain's internal map of the body and its position

in space--was fundamentally compromised, leading to the transposition error. This historical

trajectory showcases the evolution of neurological understanding from attributing complex deficits

to general psychological causes to pinpointing precise neuroanatomical correlates.

3. Classification and Related Disorders

Allochiria falls under the broader category of allesthesia (or alloesthesia), which encompasses

any sensory experience that is perceived at a location different from where the stimulus was

applied. Allochiria is distinguished from other forms of allesthesia by the specific nature of its

mislocalization: the transposition is always to the symmetrically opposite side of the body across

the midline. This symmetry is the key clinical characteristic that separates it from mere random or

adjacent displacement of sensation.

Clinically, allochiria is often assessed alongside sensory extinction, another common parietal

lobe deficit. Extinction occurs when a patient can perceive a single stimulus applied to either side

of the body, but when two stimuli are applied simultaneously (one to each side), the patient only

perceives the one on the non-neglected side, effectively 'extinguishing' the perception on the

damaged side. While both conditions involve failures in somatosensory integration and frequently

co-occur, they are distinct: extinction is a failure to sustain attention to one side under competing

demands, whereas allochiria is a consistent misattribution of location.

Furthermore, allochiria is differentiated from asomatognosia, which is the failure to recognize

parts of one's own body. A patient with asomatognosia might deny ownership of a limb, whereas

an allochiric patient correctly recognizes the limb but mislocates the sensory input applied to it.
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This distinction is critical for diagnosis and localization of the underlying neurological lesion. The

presence of allochiria is considered a strong localizing sign for lesions affecting the hemisphere

responsible for spatial processing, typically the right parietal lobe, which mediates attention to the

contralateral (left) side.

4. Neurophysiological Mechanisms

The neurophysiological basis of allochiria is rooted in the complex cortical processing of spatial

awareness and laterality. Sensory information ascends from the periphery, crosses in the spinal

cord and brainstem, and travels primarily to the contralateral primary somatosensory cortex (S1).

However, conscious perception and localization require further integration within the secondary

somatosensory areas (S2) and, critically, the posterior parietal cortex (PPC). The PPC is integral

to constructing the body schema--the dynamic map used to localize and orient the body in space.

Current hypotheses suggest that allochiria results from a breakdown in the neural network

responsible for assigning laterality. One leading theory involves the disruption of the neural circuits

that communicate across the midline, often implicating the corpus callosum or interhemispheric

communication pathways. If the initial sensory input reaches the primary sensory cortex but the

necessary cross-referencing and validation by the parietal attention network are impaired, the brain

may default to representing the stimulus in the wrong coordinate system.

Specifically, damage to the right hemisphere--the hemisphere dominant for global spatial attention-

-is frequently associated with allochiria affecting the left (contralateral) side. In such cases, the

brain struggling to process stimuli on the neglected side may "borrow" or misdirect the sensory

data to the intact representation on the non-neglected side, leading to the transposition. This

mechanism suggests that allochiria is not purely a primary sensory deficit but rather an executive

failure in spatial attention and internal representation.

Another physiological consideration involves the concept of interhemispheric rivalry or competition.

In healthy individuals, both hemispheres constantly monitor and cross-check sensory input. When

one hemisphere is damaged, the intact hemisphere may become hyperactive or disinhibited,

imposing its own spatial representation onto the compromised sensory input from the damaged

side. This imbalance could potentially explain why the sensation is consistently perceived on the

side corresponding to the intact hemisphere, effectively winning the competition for conscious

recognition.

5. Clinical Presentation and Diagnosis

The clinical presentation of allochiria is remarkably specific. A patient reports that a stimulus

applied to one extremity, such as a gentle tap on the left forearm, is felt clearly and distinctly on the

right forearm, often mirroring the exact location. This pattern holds true regardless of the intensity
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or type of sensory stimulus (touch, vibration, pinprick). The critical diagnostic challenge lies in

distinguishing allochiria from mere inattention or confusion.

Diagnosis typically begins with standard sensory testing, including unilateral stimulation. The

definitive test involves carefully documenting the patient's reports of location following stimulation

across the midline. Clinicians will often use a double simultaneous stimulation protocol (DSS) to

test for extinction, followed by careful unilateral stimulation to confirm the transposition pattern

characteristic of allochiria. A patient with true allochiria will consistently report the stimulus on the

opposite side, demonstrating a systemic error in laterality assignment.

It is important to note that the patient is usually aware that their perception is unusual or incorrect if

they are asked to visually confirm the location of the stimulus. For instance, if the doctor touches

the left arm, the patient feels the touch on the right, but they can see that the doctor is touching the

left arm. This disparity between visual input and tactile perception further complicates the patient's

experience and confirms that the deficit is sensory-spatial rather than purely confusional. The

classic example often used in texts is: "The allochiria caused Emily to feel the doctor touching her

right arm when he was actually touching her left arm."

6. Associated Conditions and Etiology

The primary cause of allochiria is localized brain damage, most frequently resulting from a

cerebrovascular accident (CVA) or stroke, particularly those involving the vascular supply to the

posterior parietal lobe. Lesions in this area disrupt the neural pathways critical for integrating

somatosensory data and constructing spatial body maps.

Other neurological conditions associated with the manifestation of allochiria include space-

occupying lesions such as brain tumors, trauma leading to contusions or hematomas affecting the

parietal region, and occasionally, neurodegenerative diseases. In rare instances, it has been

observed in patients with highly specific focal epileptic seizures, where the transient electrical

disruption affects the parietal cortex.

Historically, a major etiological debate surrounded whether allochiria could be purely functional or

psychogenic (e.g., related to conversion disorder). While modern neurology overwhelmingly links

persistent allochiria to organic brain damage, transient or isolated instances, especially those

observed in patients with functional neurological symptoms, continue to prompt careful differential

diagnosis. In these functional cases, the mechanism is presumed to involve altered central

attentional processing rather than structural damage to the primary sensory pathways. However,

for a lasting and consistently observed presentation, a structural parietal lobe lesion remains the

most probable etiology.
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7. Treatment and Prognosis

Management of allochiria is intrinsically linked to the treatment of the underlying neurological

condition. Since the deficit is most often a symptom of stroke or trauma, therapeutic interventions

focus heavily on comprehensive neurological rehabilitation aimed at improving spatial awareness

and general functional recovery. There is no specific pharmacological treatment for the symptom

itself.

Rehabilitative strategies often employ techniques used for general spatial neglect, which may

indirectly alleviate allochiria. These can include visual scanning training, where patients are

actively encouraged to attend to the neglected side of space, and limb activation therapy,

designed to increase awareness and use of the affected limb.

Furthermore, specific sensory retraining and biofeedback exercises may be utilized. By

systematically applying stimuli and providing immediate visual or verbal confirmation of the correct

location, therapists attempt to force the brain to recalibrate its spatial mapping system. The

prognosis for allochiria is variable; since it is often a component of a larger syndrome (like

hemispatial neglect), its improvement tends to correlate with the patient's overall recovery from the

stroke or lesion. In some cases, the symptom resolves completely as the brain recovers from the

acute insult, while in others, it can persist as a long-term, debilitating feature of the sensory deficit.

Further Reading

Allesthesia (Wikipedia)

ScienceDirect: Allochiria

Parietal Lobe Function and Lesions (Wikipedia)
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