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Q. Robert suffered a stroke at the age of 55. After the stroke he was paralysed down
his right side, though he could move his left arm and leg easily. Robert could clearly
understand what was said to him, but was unable to produce any speech.

Discuss how knowledge of hemispheric lateralisation and language centres in the
brain has helped our understanding of cases such as Robert’s. Refer to Robert’s case
in your answer. [16]

Ans.

Hemispheric lateralisation is the idea that each hemisphere of the brain viz. the left and right
hemispheres are specialised for different functions. For some specific functions like vision,
hearing and movement, these hemispheres are found to follow the contralateral principle,
meaning that the left hemisphere regulates these functions for the right side of the body and
the right hemisphere regulates these functions for the left side of the body. The left
hemisphere is found to specialise in language, which is evidenced by the presence of major
language centers in it. One such center is Wernicke's area. This area is in the left temporal
lobe, in the posterior part of the superior temporal gyrus. Wernicke’s area is found to
regulate language comprehension and damage to it results in the condition of Wernicke's
aphasia which causes impairment in understanding language though speech remains fluent
even if nonsensical. Another such center is Broca's area.lt is found in the left frontal lobe, in
the posterior part of the inferior frontal gyrus. Broca's area regulates speech production such
that damage to it causes problems in producing speech while understanding remains intact.

Robert's symptoms demonstrate contralaterality. His right side of the body is damaged
indicating that it is the left hemisphere which is impaired while the right hemisphere remains
intact, evidenced by his being able to move his left arm and left leg easily. Damage to
Robert's left hemisphere is further evidenced by his language-related problems. While his
Wernicke's area remains intact, given that he can clearly understand what is said to him; he
seems to be suffering from Broca's aphasia, given that he is unable to produce any speech.
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A strength of the ideas of lateralisation and language centers is that they are supported by
research from their onset. The pioneering research for language centers was done by Broca
who demonstrated in his case study of ‘Tan’ (case study of Leborgne) that it is indeed
Broca's area which is damaged in the case of impaired speech production. Using
post-mortem methodology, upon the death of ‘Tan,” he showed lesions in the Broca's area as
evidence for that being the reason for Tan's ability to be able to articulate on one syllable -
‘tan.’ Following case studies by Broca himself and other researchers went on to support the
idea repeatedly that in patients of Broca's aphasia, it is that particular area which is
damaged. Dronkers et al. (2007) showed in their case studies that damage to Broca's areas
results in difficulty forming sentences, halting speech and impaired syntax even though
understanding of speech remains intact. In fact, even technological research done after
Broca's case study supports the case study evidence. For example, an advanced using
rTMS technology by Pascual-Leone et al. (1991) showed that temporary disruption to
Broca's area in healthy individuals results in speech production difficulties. Such
experimental evidence adds validity to Broca's evidence coming from individual case
studies.

However, a weakness of these ideas is that they are not always supported by research.
Some recent studies using advanced technology that can map out the brain more
extensively have demonstrated that it is in fact, the collective functioning of several brain
areas that contributes to particular functions and localisation might be a very reductionist
idea. For example Dick and Tremblay (2016) showed that only 2% of modern researchers
think that language is completely controlled by Broca's and Wernicke's area. Technology
such as fMRI has been used to generate high resolution images of several brain regions as
participants perform language-related tasks. It is repeatedly found that alongside Broca's
and Wernicke's area, there are centers in the right hemisphere that contribute to
understanding and production of speech. Also that subcortical areas such as the thalamus
contribute to these functions. Hence, the idea that language centers in the brain completely
control language abilities in a person may be invalid.
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