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Visual Cortical Areas in Humans 

Over half of the total area of neocortex in 

non-huma n primate s i s occupie d b y visua l 

areas .  Ove r  2 5 visua l  area s beyon d primar y 

visua l  corte x (VI )  hav e bee n identifie d i n 

non-huma n primate s usin g invasiv e 

techniques .  Recen t  advance s i n fMRl ,  E E C , 

M E G,  stimulu s paradigms ,  an d cortica l 

surfac e reconstructio n hav e finally  mad e i t 

possibl e t o outlin e th e border s o f  a  numbe r  o f 

thes e functionall y distinc t  area s alon g th e 

complexl y folde d cortica l  mantl e o f  humans . 

Thes e imagin g studie s ar e first  reviewed .  Th e 

implication s o f  thes e studie s fo r  ho w highe r 

leve l  function s (lik e languag e comprehension ) 

ar e implemente d i n th e huma n cerebra l  corte x 

ar e the n explored . 
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Neuroimaging Studies of Attention in 

H u m a ns 

Event-related brain potentials (ERPs) are 

recorde d fro m th e scal p o f  subject s 

performin g selectiv e attentio n tasks .  B y 

comparin g th e waveform s an d scal p 

distribution s o f  ERP s elicite d b y attende d an d 

unattende d stimuli ,  inference s ca n b e mad e 

abou t  th e timin g an d anatomica l  localizatio n 

of  stimulu s selectio n processe s i n th e sensor y 

pathways .  Topographica l  mappin g o f  ERP s 

and associate d magneti c ( M E G )  fields  hav e 

reveale d specifi c  site s o f  attentiona l  contro l  i n 

extrastriat e visua l  corte x an d i n supratempora l 

auditor y cortex .  Thes e E R P an d M E G 

findings  ar e reinforce d b y complementar y 

studie s o f  cerebra l  bloo d flow  pattern s durin g 

attentio n 

as reveale d b y positro n emissio n tomography . 

The implication s o f  thes e physiologica l  dat a 

fo r  psychologica l  theorie s o f  attentio n wil l  b e 

discussed . 
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Neuroimaging Studies of Developmental 

Plasticit y Withi n th e Visua l  an d Languag e 

System s o f  th e H u m a n Brai n 

I will review (a) our ERP and fMRI resuhs 

durin g visua l  processin g an d languag e 

processin g fro m adult s wh o hav e ha d differen t 

earl y sensor y and/o r  languag e experienc e an d 

(b )  E R P result s fro m normall y developin g 

infant s an d children .  Take n togethe r  thes e 
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studie s sugges t  tha t  withi n visio n an d withi n 

languag e differen t  neura l  system s displa y 

considerabl e variabilit y  i n th e degre e t o whic h 

the y ar e modifie d b y earl y experience .  Withi n 

vision ,  earl y auditor y deprivatio n ha s mos t 

marke d effect s o n th e organizatio n o f  system s 

importan t  i n processin g motio n information . 

The result s rais e th e hypothesi s tha t  th e dorsa l 

visua l  syste m display s greate r  developmenta l 

plasticit y tha n doe s th e ventra l  visua l 

pathway .  I n addition ,  differen t  subsystem s 

withi n languag e displa y varyin g degree s o f 

modifiabilit y  b y experience .  Th e acquisitio n 

of  lexica l  semantic s appear s relativel y robus t 

and invarian t  eve n i n individual s wit h 

markedl y differen t  timin g an d modalit y o f 

languag e input .  B y contrast ,  system s activ e 

durin g grammatica l  processin g displa y 

marke d effect s o f  alteration s i n th e timin g an d 

natur e o f  earl y languag e input .  Thes e result s 

converg e wit h othe r  line s o f  evidenc e tha t 

sugges t  i t  i s  importan t  t o distinguis h thes e 

differen t  aspect s o f  language ,  an d the y rais e 

hypothese s abou t  th e initia l  developmen t  o f 

thes e differen t  languag e systems .  Differen t 

account s fo r  thes e differentia l  effect s o f  earl y 

experienc e o n subsystem s withi n visio n an d 

languag e wil l  b e discussed . 
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