Right or left? Echolalia in cases of isolation of speech area
María José Torres-Prioris 1,2, Diana López-Barroso 1,2, Marcelo L. Berthier 1, Nuria Roé-Vellvé 3, José
Paredes-Pacheco3,4, Lisa M. Edelkraut 1, Javier Tubío5, Guadalupe Dávila 1,2.
1 Cognitive

Neurology and Aphasia Unit and Cathedra ARPA of Aphasia. Centro de Investigaciones Médico-Sanitarias (CIMES), Instituto de Investigación Biomédica de Málaga (IBIMA), University of Malaga, Malaga, Spain; 2 Area of Psychobiology,
Faculty of Psychology, University of Malaga, Spain; 3Molecular Imaging Unit. Centro de Investigaciones Médico-Sanitarias (CIMES), General Foundation of the University of Malaga, Malaga, Spain; 4Grupo de Imaxe Molecular e Física Médica,
Departamento de Psiquiatría, Radioloxía, Saúde Pública, Medicina e Enfermaría, Facultade de Medicina, Universidade de Compostela, Galicia, Spain; 5 Faculty of Education. International University of La Rioja (UNIR). Spain.

BACKGROUND AND OBJECTIVES

METHODS

Goldstein (1948) and Geschwind (1968), based in data derived from postmortem studies, postulated that the disconnection of the spared left
perisylvian language areas (PSLA) from other cortical areas was responsible
for aphasia with impairments in spontaneous speech and language
comprehension with preservation of verbal repetition and echolalia (isolation
of speech area). Nevertheless, other mechanisms (right hemisphere or
bilateral hypotheses) underlying echolalic repetition have been proposed.
Herein, we examined the structure and function of the PSLAs in two cases of
transcorticalchronic post-stroke aphasia with echolalic repetition and
anatomical isolation of the left PSLA.

Both patients underwent cognitive-language assessment and multimodal
imaging. In patient 1, structural MRI, diffusion tensor imaging (DTI),
functional MRI (fMRI) during repetition of words and resting state fMRI
(rsfMRI) were acquired, whereas only structural MRI could be performed in
patient 2. 18FDG-PET was also acquired in both patients.
Disconnectome map software was used to identify regions of white matter
damage overlap across patients. Tractotron was used to calculate the
severity of disconnection (probability and proportion of damage) in the
language-related
white
matter
tracts
in
both
patients
(www.brainconnectivitybehaviour.eu).

RESULTS
Patients demographic information and Language testing
Patient 1 had mixed transcortical aphasia (mutism and nil auditory comprehension with intact repetition) with automatic echolalia and patient 2 had a
transcortical sensory/anomic aphasia with mitigated echolalia.
Age

Demographic Information
Sex
Education/ Ocupation

Time Post-onset (month)

AQ (max 100)

Fluency (max 10)

Western Aphasia Battery
Comprenhension (max 10) Repetition (max 10)

Naming

Patient 1

66

Female

22/Full professor

26

25.4

0

1.8

9.2

1.7

Patient 2

52

Female

18/Business executive

54

82.6

8

7.5

9.8

8

Neuroimaging
In both patients, structural MRI showed separate left anterior and posterior lesions with relative preservation of the PSLA. 18FDG-PET revealed significant
decrements of metabolic activity in areas of the left PSLA, although some parts showed normal metabolic activity in comparison to 25 healthy controls. In
patient 1, the left arcuate fasciculus (AF) and the inferior fronto-occipital fasciculi (IFOF) could not be reconstructed with DTI-Tractography. fMRI showed
perilesional activity in the left hemisphere and increased activity in the right one during word repetition. The bilateral default mode network only showed the
right hemisphere clusters and only the right fronto-parietal resting network was found (not the left-lateralized one). Tractotron software revealed that the AF,
the IFOF and the frontal ASLANT tract in the left hemisphere of both patients were affected.
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CONCLUSIONS

Although some parts of the left PSLA had preserved metabolic activity in both patients, our data revealed metabolic decrements in
cortical areas and structural disconnection of white matter pathways underlying repetition. This coupled with preserved metabolic
activity of the right PSLA in both patients, and a well-preserved right resting state network in patient 1, suggesting that preserved
repetition ability did not rely exclusively on the residual activity of the left PSLA, against the postulation of the classical isolation
isolation of speech hypothesis. All together, our data support a important role of the right hemisphere in repetition, consistent with
the bilateral hypotheses
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