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CONSTRUCTIONAL DYSPRAXIA

CONSTRUCTIONAL DYSPRAXIA

Primary Disciplinary Field(s): Neuropsychology, Cognitive Neurology, Occupational Therapy

1. Core Definition

Constructional dyspraxia, often classified as a specific type of apraxia, refers to a profound
cognitive and executive deficit characterized by the inability to accurately copy, construct, or draw
complex spatial patterns or arrangements. This impairment is not attributable to primary sensory
deficits (such as blindness or loss of tactile sensation) or purely motor weakness (paresis or
paralysis), but rather stems from a disruption in the higher-level cognitive processes required for
translating visual information into planned, executed motor sequences necessary to recreate that
information in physical space. The core difficulty lies in the integration of visuospatial analysis,
spatial organization, and skillful execution--the capacity to reform optical imagery as works of art or
various other types of building, as noted in earlier clinical descriptions. Patients suffering from this
condition often demonstrate significant trouble with tasks requiring the assembly of parts into a
meaningful whole, such as building models, arranging geometric blocks according to a design, or
drawing a clock face or three-dimensional shapes like a cube.

The definition distinguishes constructional dyspraxia from general motor dyspraxia or apraxia of
gait, focusing specifically on the spatial planning component of constructional activities. It reflects a
breakdown in the crucial link between visual perception (recognizing what needs to be built) and
visuomotor output (executing the building plan). This impairment severely limits an individual's
ability to engage with tasks requiring spatial reasoning and fine motor coordination directed by
visual input, as exemplified by the case of the young boy unable to engage even with basic
building blocks required to follow instruction booklets. The severity and specific manifestations of
the dyspraxia are highly dependent upon the location and extent of the underlying brain lesion,
leading to different clinical profiles depending on whether the damage is situated predominantly in
the left or right cerebral hemisphere, necessitating careful differentiation during diagnosis to inform
rehabilitation strategies.

Fundamentally, constructional dyspraxia is viewed as a disorder of spatial organization and
executive function. While the motor components involved may be intact--meaning the patient can
move their hands and fingers normally--the cognitive blueprint required to sequence these
movements into a coherent, spatially accurate construction is faulty. This suggests that the deficit
resides in the brain's ability to manipulate mental spatial representations and convert them into an
actionable plan. The complexity of the task scales the difficulty; simple, one-step movements may
be preserved, but tasks requiring the decomposition of a visual model into constituent parts, the
spatial relationships between those parts, and the subsequent sequential assembly of those
components reveal the core impairment.
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2. Etymology and Historical Development

The concept of constructional disorders traces its clinical roots back to early 20th-century
neurology. The term "apraxia" itself, signifying a loss of the ability to perform purposeful
movements despite intact motor function, was formalized by Hugo Liepmann. However, the
specific categorization of deficits related to drawing and building was refined later. Psychiatrist and
neurologist Karl Kleist, in the 1930s, is often credited with formally introducing the term
Konstruktions-Apraxie (Constructional Apraxia) to describe patients who exhibited difficulty in
organizing and connecting elements in space. Kleist distinguished this specific type of apraxia from
those involving limb or buccofacial movements, recognizing that the essence of the constructional
disorder lay in the impaired capacity for organizing spatial elements.

Throughout the mid-20th century, significant research was dedicated to classifying and localizing
these deficits. Neuropsychologist Arthur Benton made seminal contributions in the 1960s and
1970s, establishing standardized tests--most famously the Benton Visual Retention Test--and
providing detailed clinical descriptions that helped solidify constructional apraxia (and its less
severe form, dyspraxia) as a distinct neuropsychological syndrome. Benton and others
emphasized the importance of distinguishing between constructional deficits resulting from
damage to the right hemisphere (often involving spatial errors and neglect) and those resulting
from left hemisphere damage (often involving fragmentation and planning errors), a distinction that
became central to understanding the lateralization of spatial function.

The shift from referring to the condition as "apraxia” to "dyspraxia” often reflects the severity of the
deficit, with dyspraxia suggesting a partial impairment or difficulty rather than a complete loss of
function, especially in developmental contexts. In the developmental sphere, constructional
dyspraxia is often intertwined with developmental coordination disorder (DCD) or specific learning
disabilities that affect graphomotor skills. The historical development thus shows a progression
from a generalized classification of motor planning disorder to a highly specific cognitive syndrome
localized to the brain regions responsible for visuospatial integration, highlighting its critical role in
complex cognitive neurology.

3. Key Characteristics and Manifestations

The clinical presentation of constructional dyspraxia is diverse, but several core characteristics
consistently manifest across affected individuals, particularly when assessed using standardized
tasks such as the Block Design subtest of the Wechsler Adult Intelligence Scale (WAIS) or
complex figure copying (e.g., Rey-Osterrieth Complex Figure Test). The defining feature is the
inability to reproduce a target model, whether it is two-dimensional (drawing) or three-dimensional
(assembling).

Spatial Fragmentation: Patients frequently fail to perceive or recreate the target object as a
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unified whole. Their constructions or drawings often appear broken into unconnected components.
For instance, when drawing a square intersected by diagonals, they might draw the square and
then draw the diagonals floating loosely inside, failing to ensure they intersect precisely at the
center. This reflects a deficit in understanding and maintaining the required spatial relationships
between parts.

Neglect and Omission of Details: Particularly evident in cases involving right hemisphere
damage, patients may neglect one side of the construction or drawing, omitting elements on the
left side (due to hemispatial neglect) or failing to incorporate smaller details while focusing only on
the gross outline.

Poor Planning and Organization: The process of construction is often disorderly and inefficient.
The patient may approach the task in a trial-and-error fashion without an overarching strategy,
leading to frequent errors, unnecessary movements, and a failure to sequence steps logically. This
difficulty in executive planning is a critical component of the syndrome.

Rotation and Distortion: Errors involving the rotation of elements or the overall drawing are
common. Patients may incorrectly rotate individual blocks or distort the angles and proportions of
geometric shapes, indicating a problem in mentally manipulating and orienting visual information
within space.

4. Classification and Hemispheric Specialization

A cornerstone of understanding constructional dyspraxia involves classifying the deficit based on
the lateralization of the brain lesion, as the right and left hemispheres contribute distinct functions
to visuospatial construction. While the entire network involving the posterior parietal lobes is
crucial, damage in specific hemispheres yields predictable, characteristic error patterns.

Constructional dyspraxia resulting from Right Hemisphere Damage (RHD), often involving the
right posterior parietal lobe, tends to produce errors dominated by spatial and holistic deficits. RHD
patients often fail to grasp the overall configuration or gestalt of the design. Their reproductions are
marked by gross spatial disorganization, misalignment of parts, failure to maintain appropriate size
relationships, and severe difficulties with perspective. These patients often draw impulsively and
rapidly, exhibiting poor self-monitoring, and their output frequently includes spatial neglect,
resulting in the omission of details on the left side of the target figure. The quality of individual lines
and components might be preserved, but the arrangement is chaotic.

Conversely, constructional dyspraxia associated with Left Hemisphere Damage (LHD),
particularly involving the left parietal or temporoparietal regions, manifests differently. LHD patients
tend to produce errors related to the fragmentation of the design and deficits in planning the
execution sequence. While these patients may retain a better sense of overall spatial relationships
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and are less prone to large-scale neglect, they struggle with the analytical decomposition of the
whole into its parts and the accurate execution of complex sequences. Their drawings are often
simplified, drawn in a piecemeal, hesitant, and meticulous fashion, characterized by simplification,
missing internal details, and difficulty drawing angles or connecting lines accurately. Crucially, LHD
dyspraxia often co-occurs with language deficits (aphasia), suggesting an intimate link between
verbal/sequential planning mechanisms and the constructional process.

5. Underlying Neuroanatomy and Pathophysiology

The neurological substrate underlying constructional dyspraxia is complex, involving large-scale
neural networks rather than a single discrete area. However, the posterior association cortex,
particularly the parietal lobes, represents the functional epicenter of the disorder. The parietal
cortex is integral to spatial awareness, integration of sensory input (visual, tactile, auditory), and
translating this spatial information into motor maps.

Specific areas implicated include the superior and inferior parietal lobules. The right posterior
parietal lobe is crucial for global spatial perception, attention, and the mental rotation of objects,
explaining why RHD leads to holistic and neglect errors. The left parietal lobe, especially its
connections to the premotor cortex, is vital for praxis--the sequencing and execution of skilled
movements--and the analytical breakdown of a visual stimulus. Damage here disrupts the ability to
create the necessary motor programs for construction.

Beyond the parietal cortex, damage to the connections between the visual cortex (occipital lobe),
which perceives the target image, and the planning centers (prefrontal cortex) also contributes.
Subcortical structures, including the thalamus and basal ganglia, which modulate motor output and
sequence initiation, may also play a secondary role. The pathophysiology often involves stroke
(cerebrovascular accident), traumatic brain injury (TBI), neurodegenerative diseases (such as
Alzheimer's disease), or tumors affecting these critical spatial processing regions. The resulting
dyspraxia is therefore a manifestation of a breakdown in the integrated circuit responsible for
visuomotor transformation.

6. Assessment and Diagnostic Tools

The diagnosis of constructional dyspraxia relies on a comprehensive neuropsychological
assessment that differentiates the constructional deficit from primary motor or sensory
impairments. The assessment aims to quantify the patient's ability to copy, reproduce, and
spontaneously draw both two-dimensional and three-dimensional stimuli.

The standard diagnostic battery includes specific tests designed to isolate constructional ability:

Block Design Tests: The patient must arrange colored blocks to match a printed two-dimensional
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pattern. Scoring is based on accuracy, time taken, and the type of error (e.g., rotation,
fragmentation, incorrect color matching).

Figure Copying Tests: Tasks such as the Rey-Osterrieth Complex Figure Test require the patient
to copy a geometrically complicated figure. Analysis focuses on the method of approach (strategy),
the preservation of the gestalt, and the accuracy of local details. Performance is often scored
based on a system that tracks the sequence of drawing, revealing planning deficits.

Drawing to Command: Asking the patient to draw common objects (e.g., a bicycle, a house) or
geometric shapes (a cube, a pyramid) reveals spontaneous constructional ability, which may differ
from copied performance. Drawing a clock face is a common screening tool, often revealing spatial
neglect or planning difficulties in placing numbers.

Three-Dimensional Assembly Tasks: Tasks requiring the construction of 3D models using sticks,
plastic parts, or matchsticks further test spatial judgment and manipulation skills under more
realistic conditions.

7. Significance and Impact

Constructional dyspraxia carries significant implications for a patient's functional autonomy and
quality of life. The ability to spatially organize and construct is fundamental to a wide array of daily
activities, extending far beyond simply drawing or building models.

In daily living, the impairment affects skills requiring accurate spatial manipulation, such as
dressing (orienting clothes correctly), preparing food (arranging ingredients, assembling dishes),
navigating physical space (reading maps, following complex directions), and manipulating tools
(using a screwdriver or assembling furniture). For patients in rehabilitation following a stroke or
TBI, constructional dyspraxia is a strong negative predictor of functional recovery and the capacity
to return to independent living.

Academically and occupationally, the impact is profound. Occupations requiring spatial
visualization--engineering, architecture, carpentry, or even complex clerical organization--become
challenging or impossible. In children with developmental constructional dyspraxia, academic
performance suffers due to difficulties in handwriting (graphomotor skills), geometry, and practical
tasks requiring organization. Effective rehabilitation, often involving occupational therapy focused
on compensatory strategies and repetitive spatial practice, is essential to mitigate these long-term
functional consequences and improve the patient's interaction with their environment.

8. Further Reading

Wikipedia: Apraxia
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