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Motor Planning Deficit - Apraxia 

• A heterogenous syndrome of higher motor cognition – motor planning.

• Affects 28-54 precent of left hemispheric stroke patients, to a lesser degree 
right hemispheric stroke patients

• May improve when in context



Apraxia in ICF

• At body function level - an inability to perform movements that can not be 
explained by motor weakness, language, sensory or cognitive deficits

• At activity level reduces independence in ADL

• At participation level reduces chances of returning to work, driving



Types of Apraxia

First apraxia theory postulated by Liepmann (1920)

• Ideomotor

• Ideational (and conceptual)

• Dressing – personal spatial

• Constructional – peripersonal spatial

• Buccofacial/Orofacial

• Occular

• Speech

• Limb kinetic



Ideomotor Apraxia

• Difficulty in imitating gestures (meaningful, meaningless) and pantomime 
(transitive, intransitive)

• Difficulty in judging correctness when watching gestures

• Spatial and temporal errors

• Don’t know how to do



Ideational (and Conceptual)

• Difficulty in carrying out a sequence of actions to achieve an intended goal

• Understanding the concept of an action and the actual use of tools

• Difficulty in actual tool use

• Conceptual apraxia introduced to differ between understanding the use of 
tools in a series of actions vs understanding concept of action

• Don’t know what to do



Anatomy of Praxis Deficits

• Most in left hemisphere but also in right

• Inferior Parietal Lobule

• Inferior and Middle Frontal Gyri

• Related to mirror neuron system



Pazzaglia, Mariella, et al. "Neural underpinnings of gesture discrimination in patients with 
limb apraxia." Journal of Neuroscience 28.12 (2008): 3030-3041.

41 subacute stroke patients, left and right hemispheric damage. Assessement of ideomotor and 
ideational apraxia with DeRenzi’s tests and judging observed gestures.



Laurel J. Buxbaum, Allison D. Shapiro, H. Branch Coslett, Critical brain regions for tool-related and imitative actions: a componential analysis, Brain, 
Volume 137, Issue 7, July 2014, Pages 1971–1985

71 patients, chronic left hemispheric stroke. Apraxia assessed by imitation of tool related gesture, 
imitation of novel movement and pantomime of tool related gesture



Diagnostic Tests

• Most for ideomotor apraxia

• Screening tests:

• Apraxia Screen TULIA

• CAS- Cologne apraxia screen

• Comprehensive tests:

• De Renzi

• TULIA

• Limb Apraxia test



De Renzi

• 1980

• Ideomotor apraxia – imitation of gestures

• 24 items (12 meaningful, 12 meaningless) 

• Divided to items involving finger movements and hand movements. To position or in sequence.

• Scoring 0-3 for 3 trials. No reference to error type.

• Cutoff 68/72

• No psychometric properties but high internal consistency

• De Renzi et al. 1968

• Ideational apraxia

• 7 objects – tool use

• Scoring 0-2

• Score below 14 = apraxia



De Renzi Assessment



TULIA- Test for Upper LImb Apraxia

• Vanbellingen et al. 2009

• Ideomotor Apraxia – imitation and pantomime

• 48 items. 6 subtests

• 0-5 points per item

• Cut-off score 194/240 (2 SD below mean score for healthy subjects)

• Validated- internal consistency, inter and intra-rater reliability

• High correlation with De Renzi’s test



TULIA



Interesting Findings - TULIA

• 68% of left hemisphere damage patients were apraxic vs.39% in right

• Severe apraxia only in left sided damage

• Apraxia more prevalent in cortical than subcortical damage

• Right sided damage effected imitation of gestures more than pantomime

• In left sided damage lower scores for pantomime more than imitation

• Lower scores for pantomime transitive vs. intransitive for all groups



Limb Apraxia Test

• Van Heugten et al. 1999

• Ideomotor and Ideational Apraxia

• 3 tools for pantomime by verbal command, 3 pantomime by visualization of tool, 3 
actual tool use demonstration

• 6 gesture imitation

• Score 0-3, two attempts per item

• Homogeneity of subtests showed they were measuring the same underlying 
construct

• Cutoff 86/90 (1 SD below mean score for healthy subjects)



Limb Apraxia Test

Sets of objects are presented to the patient with the same instruction: “Show me how 

you would use ... (this object)”. 

Set 1: key, hammer, and toothbrush – presented only by verbal request

Set 2: spoon, hammer, and scissors – presented visually only

Set 3: eraser, comb, and screwdriver – objects are handed to the patient

Imitation of 6 gestures: sticking out one’s tongue, blowing out a candle, closing one’s 

eyes, waving goodbye, saluting, and making a fist



Limb Apraxia Test - Scoring

• The performance is correct and appropriate (3 points)

• The performance resembles the correct one, but is somewhat imprecise or the 

patient uses a body part as object (2 points)

• The performance only weakly resembles the correct one but is executed in the 

correct place, or it is correct but carried out in a wrong place (i.e., moving the 

toothbrush in front of the forehead (1 point)

• The performance is not correct or so incomplete that it is not recognizable (0 

points).



Screening Tests

• Apraxia Screen of Tulia (AST)

• 12 items

• Cologne Apraxia Screen (CAS)

• 20 items



Apraxia Treatment

• No standardized treatment protocol

• Gesture training

• Strategy training

• Practical tool use training

• Functional activity training – in context



Take Home Message: How to Assess Apraxia

• Consider using more than one test

• Type of apraxia (ideomotor vs. ideational)

• Time for examination (screen test vs. comprehensive)

• Discrimination and recognition of gestures 




