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Cerebral activations during verb generating and picture naming: a study using functional MR imaging ZHANG Lei, JIN
Zhen, LI Ke,et al. Department of Medical Imaging,the 306th Hospital of PLLA,Beijing 100101,P. R. China

[ Abstract] Objective: To investigate the activation patterns of semantic and lexical retrieval using functional MRI with
verb generation (VG) as well as picture naming (PN) paradigms for further clinical application. Methods: 15 right-handed
healthy volunteers [ 8 male,7 female, (35. 7+ 13. 6)y] were recruited and informed written consents were provided. All
studies were carried out on a 3T MR system (Siemens Trio). Two common language tasks,covertly VG and PN, were used
as the stimulation paradigms, based on a block design. Motor task, e. g. right fingers tapping was added as intrinsic
references for estimation of individual neuronal activation. Images were processed with SPM5 software, using a general
linear model. Group activations were extracted from the 2nd level group analysis with a uniform threshold (P <C0. 01,
FEW). The coordinates of activations were transferred into Talairach and corresponding Brodmann areas (BA). A Latera-
lization Index (LLI) was calculated for each subject based on the individual language activation without signals from visual
cortex. Results: VG activated mainly the bilateral Broca's area (BA45) ,the left dorsolateral prefrontal cortex (BA46),Wer-
nicke's area (BA39) ,as well as supplementary motor area (BA6) and fusiform gyrus (BA37),most in the left prefrontal,
temporal lobe related to language processing. PN activated visual cortex (BA18) significantly,as well as BA37,BA7,BA45,
and BA9 areas,mostly in the left cerebrum. Left primary (BA4) and supplementary motor cortex (BA6) were moderately
activated during finger-tapping task. The diagnostic accordance rate of LI from PN and VG was 93.3% (14/15), which in-
cluded 12 cases of left hemisphere lateralization.one right lateralization as well as one bilateral language distribution. Conclu-
sion;: VG activations highlighted the main semantic processing area and lateralized by the hemispheric language dominance,
which is a reliable method for linguistic functional mapping. PN activated mostly the visual cortex without prominent contri-
bution from hemispheric dominance. A combination of the two tasks can reveal the localization of areas involved in language
processing and evaluate language lateralization. The motor activation can be used as an internal statistical indicator for lan-
guage processing to make the signals more accurate and objective,
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