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(Abstract )

Background and Aim: Functional magnetic resonance imaging (fMRI) has been widely used for pre-neurosurgical
planning and may eventually become a routine pre- surgical imaging modality. The validity of fMRI for the clinical
application depends on various factors such as proper task selection, correct statistical analysis, and threshold setting
with appropriate patient cooperation. To compare the potential of five functional magnetic resonance imaging (fMRI)
language paradigms in activating language areas in Persian-speaking volunteers in order to optimize these tasks for
clinically useful protocol.

Methods: 16 healthy right-handed Persian-speaking volunteers were studied. Each individual performed five tasks
during the fMRI scan: word generation (WG), object naming (ON), word reading (WR), word production (WP), and
reverse word reading (RWR). In the current study's first phase, each task's ability to activate classical language areas
was assessed using group analysis. In addition, the lateralization index (LI) for each subject-task was calculated and
compared. In the second phase, the optimized protocol was assessed on 40 patients with different types of brain mass
lesions or hippocampal sclerosis to assess the role of appropriate patient selection for achieving a reliable fMRI result.

Results: We found that WP, RWR, and WG robustly activated language-related areas in the dominant hemisphere. ON
and WR failed to sufficiently delineate these activation areas. The highest activation intensities in the frontal lobe
(including Broca's area) were seen with WP, whereas RWR showed the highest LI among all examined tasks. In the
patient population, we found that accurate and reproducible fMRI strongly depends on the patient’s cooperation. In
present study, we observed that a pre-test mock fMRI session held by a radiologist might help to predict which patients
are more or less suitable candidates for fMRI.

Conclusion: Our results demonstrated that the Persian version of WG and newly presented WP and RWR tasks could
be reliably used for the localization of language-related areas in Persian speakers. This type of language evaluation also
can be used in the pre-surgical planning of neurosurgical procedures in the Persian population. We recommend the
application of WP and RWR in routine clinical practice to avoid significant morbidities after brain lesion surgery.
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