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LEARNING OBJECTIVES 

• Define and classify speech

• Describe how the brain performs the function of speech

• Describe Broca’s area in brain and its function

• Describe Wernicke’s area in the brain and its function

• Describe the speech pathways for perceiving a heard word and the 
speaking the same word & perceiving a written word and repeating it

• Clinical significance of lesions in speech pathways



CASE SCENARIO

• Lets fast forward to a time you are sitting in the 
medical OPD… and a patient is presented to you. He is 
a 65 year old retired male with Diabetes and 
hypertension since last 10 years. Now presenting with 
decreased movements in right arm and slurred speech 
since last 12 hours. You examine the patient ….the 
patient is oriented and can comprehend speech but 
has non-fluent aphasia and a monoparesis of the right 
arm. You order a MRI scan.





CASE SCENARIO

• Lets fast forward again to a time you are sitting in the medical OPD and a 
patient is presented to you. He is a 65 year old retired male with Diabetes 
and hypertension since last 10 years. Now presenting with decreased 
movements in right arm and slurred speech since last 12 hours. You 
examine the patient ….the patient is oriented and can comprehend 
speech but has non-fluent aphasia and a monoparesis on the right arm. 
You order a MRI scan.

• MRI Report : There is a big infarction on the left fronto
parital reigon on the left side. 

• WHAT IS THE PATIENT SUFFERING FROM ???



The story of ‘Tan’

• In the year 1861, A man named Victor Leborgne

• Admitted in a mental hospital with a speech disorder

• Could only speak one word ‘tan’ , in two successive syllables…tan tan

• Regardless of the question he answered ‘tan tan’… 

• His intelligence was unaffected

• When he died his doctor autopsied his brain and made a discovery that 
revolutionized neuroscience of speech and language 

Broca, Paul (1861). Perte de la Parole, ramollissement chronique et destruction partielle du lobe antérieur gauche du cerveau. Bulletin de la Société Anthropologique, 2, 235-
238





TAN’S BRAIN 

Dronkers NF, Plaisant O, Iba-Zizen MT, & Cabanis EA (2007). Paul Broca's historic cases: high resolution MR imaging of the brains of Leborgne and 
Lelong. Brain : a journal of neurology, 130 (Pt 5), 1432-41 PMID: 17405763

http://www.ncbi.nlm.nih.gov/pubmed/17405763




SPEECH 

• Speech is defined as expression of thoughts by production of 
articulate sound, bearing a definite meaning.

• The ability to understand or express oneself by spoken or 
written words

• One of the higher functions of brain



MECHANISM OF SPEECH

• Coordinated activities between central speech apparatus and peripheral 
speech apparatus

Central speech apparatus

• Higher centres, cortical and subcortical areas

Peripheral centres:

• Larynx - sound box, pharynx, mouth, nasal cavities, tongue and lips

• All peripheral apparatus functions in coordination with respiratory system



DEVELOPMENT OF SPEECH

First stage

• Association of words with visual, tactile, auditory and other sensations, 
aroused by objects in external environment

• Association of words with other sensations is stored as memory

Second stage

• New neuronal circuits are established during development of speech. 

• when a definite meaning has been attached to certain words, pathway 
between the auditory area and the motor area is established. This 
pathway helps in speech .the child attempts to formulate words and 
pronounce the learnt words





DOMINANT HEMISPHERE





ROLE OF CORTICAL AREAS IN THE DEVELOPMENT OF 
SPEECH

Speech results from Integration of three cortical areas:

• Broca’s area

• Wernicke’s area

• Motor area



WERNICKE’S AREA

• The auditory comprehension of speech begins at Wernicke’s area

• Situated in the superior temporal gyrus in the upper part of 
temporal lobe on the left hemisphere

• Brodmann area 22

• Sends fibers to Broca’s area through the Arcuate fasciculus

• Responsible for understanding the visual and auditory information 
required for the production of words

• After understanding the words it sends info to the Broca’s area



BROCA’S AREA

• Speech is synthesized in the Broca’s Area

• Located in the posterior lateral prefrontal cortex and partly in the 
premotor area 

• Brodmann area 44 and 45

• Situated adjacent to motor area, responsible for movement of 
tongue, lips and larynx which are necessary for speech

• Develops a pattern of motor activities required to verbalize the 
words

• It receives input from Wernicke’s area required for production of 
words

• Pattern of motor activities is sent to motor area



MOTOR AREA

• Receives patterns of activity from Broca’s area

• It activates the peripheral speech apparatus

• Results in initiation of movements of tongue, lips and 
larynx required for speech

• Later when child learns to read, auditory speech is 
associated with visual symbols (area 18)

• There is association of the auditory and visual areas 
with the motor areas of the motor areas of muscles of 
hands 

• So child learns to express auditory and visual 
impressions in the form of written words



INFERIOR PARIETAL LOBULE

• Also known as “Geschwind’s territory”, in honour of the 
American neurologist Norman Geschwind

• Brain imaging studies have now shown that the inferior 
parietal lobule (angular gyrus and supramarginal gyrus) is 
connected by large bundles of nerve fibres to both Broca’s
area and Wernicke’s area. 







NERVOUS CONTROL OF SPEECH

• Speech is an integrated and well coordinated 
motor phenomenon

• Parts of the cortex and sub cortical areas 
involved in production of speech

• Sub cortical areas concerned with speech are 
controlled by cortical areas of dominant 
hemisphere









SPEECH PATHWAYS 



TO REPEAT A WORD THAT YOU HEAR INVOLVES THE FOLLOWING 

PATHWAY: 

• Action potentials from the ear reach the primary auditory cortex, where the word is 
perceived

• the word is recognized in the auditory association area and comprehended in portions 
of the sensory speech area. 

• Action potentials representing the word are then conducted through nerve tracts that 
connect the sensory and motor speech areas. 

• In the motor speech area, the muscle activity needed to repeat the word is determined.

• Action potentials then go to the premotor area, where the movements are 
programmed, 

• and finally to the primary motor cortex, where specific movements are triggered.



SPEAKING A WRITTEN WORD INVOLVES A SLIGHTLY 
DIFFERENT PATH-WAY:

• The information enters the visual cortex, then passes to the visual association area, 
where it is recognized. 

• The information continues to the angular gyrus and then to the sensory speech area, 
where it is understood and formulated as it is to be spoken. 

• From the sensory speech area, it follows the same route for repeating words that you 
hear: through nerve tracts to the motor speech area, to the premotor area, and then to 
the primary motor cortex.









DISORDERS OF SPEECH



DISORDERS OF SPEECH 

• Aphasia

• Dysarthria

• Dysphonia

• Stammering



APHASIA

• Loss of or impairment of speech due to damage to the higher centres of brain

• Different types depending on the site of the lesion

• Cause is usually stroke, ischemic or hemorrhagic

• Other causes; brain trauma, demyelinating disorders etc



TYPES OF APHASIA



Brocas aphasia - YouTube

https://www.youtube.com/watch?v=RMa9BVpJkYQ




WERNICKE’S APHASIA

Fluent Aphasia (Wernicke's Aphasia) - YouTube

https://www.youtube.com/watch?v=3oef68YabD0


GLOBAL APHASIA

• Global aphasia is a severe form of nonfluent aphasia

• caused by damage to the left side of the brain, that affects receptive and 
expressive language skills (needed for both written and oral language)

• as well as auditory and visual comprehension.

• Usually due to a middle cerebral artery leison









CASE SCENARIO

• Lets fast forward again to a time you are sitting in the 
medical OPD and a patient is presented to you. He is a 
65 year old retired male with Diabetes and 
hypertension since last 10 years. Now presenting with 
decreased movements in right arm and slurred speech 
since last 12 hours. You examine the patient ….the 
patient is oriented and can comprehend speech but 
has non-fluent aphasia and a monoparesis on the right 
arm. You order a MRI scan.

• MRI Report : There is a big infarction on the left fronto
parital reigon on the left side. 

• WHAT IS THE PATIENT SUFFERING FROM ???

• Left sided brain infarction or stroke with 
Broca’s aphasia













RECOMMENDED BOOKS  

• Guyton and Hall 

• Sherwood

• Sembalingum




