
 
II./2.9. Language and higher cerebral functions

II./2.9.1. Disorders of language

Disorders of language include disturbance of speech, writing and
reading.

II./2.9.1.1. Disorders of speech (aphasias)

Aphasia is a speech disorder caused by lesion of cortical speech centers
and their connections, characterized by the disturbance in the use and
production of verbal symbols.

What is the difference
between aphasia and
dysarthria?

Dysarthria is a disturbance of phonation (voice production),
articulation, pronunciation and prosody (intonation, rhythm). Dysarthria
may be caused by the lesion of cortical centers of innervating the
muscles of speech, bilateral lesion of corticobulbar fibers, bulbar
motoneuron disorders, myasthenia gravis, myopathies, and cerebellar
disorders.

Anatomy

Brain regions related to speech are in most people located in the
dominant (left) hemisphere: the Wernicke’s speech center (Br22 and a
small part of Br39 and Br40), responsible for the comprehension of
speech, lies adjacent to the primary auditory cortex in the posterior
two-thirds of the superior temporal gyrus. Its connection with the
angular gyrus ensures the coupling of perceptual and learned memories
with speech. The angular and the supramarginal gyri are associative
areas at the border of the auditory, sensory and visual cortices. The
Broca’s motor speech center is in the middle and inferior frontal gyrus,
and the lower part of the precentral gyrus (Br44). The motor speech
area is connected by the arcuate bundle with the angular and the
supramarginal gyri, and the Wernicke area. The occipitofrontal bundle
connects the angular and the supramarginal gyri with the frontal
opercular areas.

Basic types of aphasia

Aphasia is divided into motor (Broca’s, expressive, non-fluent, anterior
type) and sensory (Wernicke’s, receptive, fluent, posterior type) aphasia
(Table 4). The other clinical forms can be derived from these two basic
types. Fluent aphasias include conduction, transcortical sensory, and
amnestic aphasias.



Table 4

Motor (Broca’s) aphasia

Motor aphasia is a disorder of the coordination of the muscles of speech
and the verbal elements of language. It leads to a non-fluent speech
disorder.

Symptoms:

The speech is slow, effortful, abnormally articulated, and broken. The
patient uses verbs and nouns without conjugation (agrammatism), gives
responses with one word or simple sentences (telegraphic type). Speech
comprehension is not affected. Repetition of spoken words is not
possible, however words learnt in the very early phase of speech
learning (papa, mama etc.) can be usually repeated, even in severe
motor aphasias (go to the video). Writing is also affected (agraphia).
Emotional speech (interjections, cursing) is usually preserved. The
patient is aware of his/her deficiency, therefore he/she rather doesn’t
speak.

Motor aphasia may be associated with spastic hemiparesis, which is
more severe on the upper limb than the lower limb, due to the proximity
of Broca area to the hand area. Sensory loss and visual field defect are
usually not present.

Sensory (Wernicke’s) aphasia

Sensory aphasia is the disturbance of comprehension and production of
words, names and sentences.

Symptoms:

Speech is fluent with normal rhythm, however incomprehensible to
others and to the patient himself/herself. The patient uses inappropriate
words, generates nonsensical sentences, and tends to speak too much
with repetition of certain words. He/she is unable to understand both
spoken and written language. Writing may be fluent, but nonsensical.
Repetition of spoken words is usually affected, and only simple words
can be repeated. The patient is unaware of his/her speech disorder.

Sensory aphasia may be associated with weakness, although of mild
degree, because the postcentral area is affected, and with homonymous
upper quadrant anopia and hypesthesia on the contralateral face and arm
or body.

Conduction aphasia

Spontaneous speech is only slightly affected, however repetition of
spoken words is not possible. Conduction aphasia is caused by the
interruption of connections between the frontal and temporal speech
centers. Wernicke explained it by the damage of the insula and the
arcuate bundle.

Symptoms:

Fluent speech, word finding difficulty, repetition of syllables,
paraphasia. Comprehension of loud speech is preserved. Repetition of
spoken words is severely affected, and naming of objects is also
disturbed. Reading aloud is abnormal, but patients assert that they
understand the text when reading to themselves, not aloud. Writing is
incomprehensible because of missing, mixed up or incoherent letters
and words.



In temporal lesions extending to deeper areas, conduction aphasia may
be associated with hemihypesthesia and homonymous lower quadrant
anopia. Severe ideomotor apraxia may also be present. Weakness is
usually not present.

Word deafness

Word deafness if the disturbance of comprehension of loud speech, with
preserved ability to read and write, and spontaneous speech is also
normal (go to the video). Depending on whether environmental noises
and music are recognized or not, several forms of word deafness are
separated: pure word deafness (verbal auditory agnosia), cortical
deafness, auditory agnosia and generalized auditory agnosia.

Anomic (amnestic) aphasia

Speech is spontaneous but incoherent, missing words are typically
circumscribed with many words. Speech comprehension is slightly
affected, repetition of spoken words is however normal. Anomic
aphasia may also be associated with a problem of pronunciation. It is
caused by small lesions in the angular gyrus, at the border of parietal
and temporal lobes, or in metabolic encephalopathies.

Complete (global) aphasia

The patient is unable to speak and understand language. A few
stereotypical words can be pronounced ,and non-verbal gestures
(opening of the mouth, protrusion of the tongue, closure of the eyes)
can be repeated by the patient. Global aphasia is most often caused by
extensive infarcts due to the occlusion of the middle cerebral artery or
the internal carotid artery of the dominant side. These lesions
simultaneously destroy the motor and sensory speech centers and are
associated with severe hemiparesis.

Transcortical motor aphasia

Spontanepus speech is severely affected, but the ability to repeat spoken
words is preserved, and even increased, leading to echolalia. Patients
compulsively repeat unknown texts and foreign words. Speech is
non-fluent, words are incorrectly formed. Echopraxia may also be
present (repetition of certain gestures, movements seen). Writing is
usually preserved. Transcortical motor aphasia is caused by the lesion
of cortico-cortical fibers of the frontal lobe, which disrupts connections
between the Broca area and the premotor and supplementary motor
areas.

Transcortical sensory aphasia

In transcortical sensory aphasia, repetition of spoken words is normal
despite the disturbance of speech comprehension. Speech is fluent with
paraphasias. Patients are unable to lead aloud and to understand written
text or to write. Transcortical sensory aphasia is caused by disruption of
connections between the angular gyrus and the temporo-parietal cortical
areas. It is most often caused by cerebral ischemia.

Subcortical aphasias

The lesion of which

Damage to subcortical areas of the dominant hemisphere (mainly in
cerebrovascular disorders) leads to aphasia, which is often difficult to
categorize. Subcortical aphasia may be associated with the lesion of the
internal capsule, caudate nucleus of the dominant side, thalamus and the
corona radiata.



subcortical structures is
accompanied by
aphasia? II./2.9.1.2. Alexia

What is the difference
between alexia and
dyslexia?

Alexia is the acquired disturbance of reading. Hemialexia refers to the
condition where reading is affected only in the non-dominant visual
field as a consequence of visual neglect; patients read only the text in
the dominant visual field. Alexia may mean the disturbance of reading
letters, words or linking of words: literal, verbal and constructive alexia.
Alexia may also be associated with the problem of recognizing colors.

II./2.9.1.3. Agraphia

Agraphia is the disturbance of writing, unexplained by weakness or
clumsiness of the hand. Isolated agraphia is very rare, for example in a
small circumscribed lesion of the angular gyrus. Writing is however
affected in almost all types of aphasia. In fluent aphasias, writing is also
fluent, the shape of letters is normal, but paragraphias appear.

Examination of aphasias

Aphasias are characterized by the following three criteria:

1.) fluency of speech;

2.) comprehension of speech;

3.) ability to repeat spoken words.

By listening to the spontaneous speech of the patient, the examiner
observes whether speech is effortful and fluent or non-fluent. One
should pay attention to the choice of words, presence of paraphasias, the
patient’s understanding of questions or instructions, and the emotional
reactions (impatience, frustration) of the patient related to his/her
speech. Based on spontaneous speech, fluent and non-fluent speech may
be differentiated from each other.

Table 5

In non-fluent aphasia, speech is slow, the number of spoken words in a
minute is no more than 50.

In fluent aphasia, the number of spoken words in a minute is
approximately 100, the prosody of speech is preserved, and articulation
is normal.

Examination of speech comprehension: simple instructions are first told
to the patient (e.g. protrude your tongue, raise your hand, close your



eyes), then more complex tasks are asked (e.g. selection and use of
certain objects). The disturbance of comprehension may involve only
certain areas (e.g. colors, letters, written words, fingers, proper names).
In global aphasia, the comprehension of non-verbal gestures (facial
expression, hand movement) is also examined by attempting to make
the patient to copy a facial expression or hand movement.

The ability to repeat spoken words is examined by attempting to make
the patient to repeat numbers, words, compound words, short and longer
sentences. Repetition of spoken words may be affected in disorders of
articulation, motor aphasia and the loss of verbal symbols.
Perseveration and echolalia may also be present (see above).

The examination of object naming: the patient is asked to name objects,
body parts, colors, activities. In sensory aphasia, the patient often
circumscribes both in spontaneous speech and when attempting to name
an object. Visual stimuli are best used for the naming of objects, e.g.
using objects, pictures, and drawings. A sensitive method is to ask the
patient to give examples of certain collective terms (e.g. tell me
different cities, hard objects, liquids). Word finding difficulty is
examined by asking the patient to name parts of certain objects (e.g.
hands of a watch, tooth of a comb).

Examination of reading: the patient is asked to read names of everyday
objects, or is required to pick them out. Comprehension may be
examined by requiring the patient to answer with yes or no to written
questions, if motor aphasia is pronounced.

Examination of writing: Automatic writing is first examined by asking
the patient to sign his/her name, which is done well even in severe cases
of aphasia. Spontaneous writing is then asked (“write something on the
paper”), followed by the dictation of letters, words, and sentences.
Additional examinations (Table 6).

Table 6

II./2.9.2. Apraxia

Apraxia is the disorder of learned voluntary and complex movements,
unexplained by ataxia and weakness. Apraxia may be ideomotor,
ideatory, kinetic and constructive.

a.) Ideomotor apraxia: the disorder of the use of movement
patterns, e.g. the patient is unable to wave, form rings with
his/her fingers, strike a match, etc. Patients are unable to
imitate, e.g. to do as if they were lightning a cigarette, combing
their hair, etc. Ideomotor apraxia may be caused by lesion of



the dominant parietal lobe, prefrontal associative cortical
regions, or the disruption of commissural fibers.

b.) Ideatory apraxia: the disorder of planning of complex
movements. The patient is asked to perform a task (e.g. “put the
pencil in the glass after you have opened the book and given it
to me”). The patient starts the task, but is unable to finish it
because of the failure to make a plan. Ideatory apraxia is caused
by the lesion of dominant temporo-parietal region.

c.) Kinetic apraxia: the disorder of fine hand or finger
movements. Muscle power of the arm is preserved, but the
patient is unable to execute tasks requiring fine innervation,
such as alternating movements of the fingers, playing the piano,
writing. Kinetic apraxia is caused by the lesion of the premotor
area.

d.) Constructive apraxia: the disorder of executing certain
movement tasks in space with visual control. It may be
regarded as a disturbance of spatial integration, and is related
ideatory apraxia. Constructive apraxia is caused by lesion of the
non-dominant parietal lobe.

II./2.9.3. Agnosia

Agnosia is the disorder of comprehension or recognition, unexplained
by the loss of primary sensory modalities, due to the inability to
integrate sensory information. For example, visual agnosia is the
disturbance of recognition of visual stimuli, not of vision per se.
Patients are unable to name or describe objects or persons. It is usually
caused by the lesion of secondary occipital visual areas.

Tactile agnosia: the inability to recognize objects via tactile stimuli,
unexplained by loss of sensation. It is caused by lesion of the dominant
parietal cortex (supramarginal gyrus) or white matter.

Autotop agnosia (inability to recognize one’s own body parts) and
anosognosia (unawareness of one’s own dysfunction or disease) are
symptoms of the non-dominant parietal lobe.

Finger agnosia: inability to name one’s own fingers, caused by
dominant parietal lobe damage.

What is anosognosia?

Gerstmann’s syndrome (finger agnosia, acalculia, left-right
disorientation and agraphia) is caused by damage to the dominant
parieto-occipital lobe. The complete syndrome is rare, usually only one
or two of these symptoms are present.

Neglect syndrome

In motor neglect, the patient doesn’t do spontaneous movements with
his/her limbs on one side (usually the left), only when asked to do so,
despite normal muscle power. Motor neglect may be manifested in
certain motor tasks when the patient ignores one hand, e.g. during
combing, shaving, dressing.

Sensory neglect (extinction): Symmetric points on the patient’s body
are simultaneously touched by the examiner, and the patient indicates
only the dominant side (right), despite normal sensation on the left side.

Visual neglect: During the two-eye confrontational visual field
examination when the examiner presents both of his/her hands, the



patient ignores the left one, despite normal visual field as seen with the
one-eye examination. These patients write in the visual field of their
dominant hemisphere, or ignore details in their non-dominant visual
field when copying drawings. Visual neglect is caused by damage to the
right parieto-occipital region, right thalamus and basal ganglia, and
rarely by damage to the left parietal cortex and the dorsomedial frontal
cortex.

Description of normal findings:

Expressive and sensory language functions are normal. No apraxia or
agnosia.

Hemispheric dominance

The left hemispheric dominance in humans is a phylogenetic heritage.
In 65% of humans, the left temporal lobe is larger than the right, in 24%
they are equal, and in 11% the right sided primary language centers are
larger. Handedness and hemispheric dominance are related. In the
majority (96%) of right-handed individuals, speech centers are in the
left hemisphere. In 70% of ambidextrous and left-handed individuals,
speech centers are in the left hemisphere, in 15% they are in the right
hemisphere, and in the remaining 15% both hemispheres play an equal
role in language function.

Inheritance of left-handedness: If both parents are left-handed, 50% of
their children will be left-handed; if only one parent is left-handed,
16.7% of their children will be left-handed. If both parents are right-
handed, the chance of a left-handed child is 6.3%. In right-handed
individuals, damage to the speech centers of the left hemisphere will
cause aphasia in 90% of cases, whereas in left-handed individuals in
60% of cases. Hemispheric dominance becomes final at the age of 6
years. At younger ages, if the left hemispheric is damaged, its functions
may be completely taken over by the other hemisphere.


