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Abstract—The lateralization of visual mental imagery was investigated by presenting euch
hemisphere of a commissurctomy patient with a letter classification task known o require imagery
and with a pair of control tasks designed to require all of the same processes as the imagery task
except for the imagery processing itself. Whereas both hemispheres performed “ve!l on the control
tasks. only the lett hemisphere performed the imagery task.

INTRODUCTION

Is vistaL :magery a lateralized function of the brain? If so. which hemisphere is specialized for imaginal thought?
The superiority of the right hemisphere in many visual spatial tasks might suggest a right-hemispheric locus for
visual imagery. However in a recent review of the relevant findings. ERLicHMAN and BARRETT [17] found no clear
support fer this hypothesis. They distinguished between evidence relevant to the neural basis of visual imagery per
se.and evidence relevant to other aspects of visual spatial cognition. such as visual recogniz:on and performance on
so-called “spatial ability™ tasks. They concluded that there is little evidence for the claim that the right henuspiere
plays & more central role than the left in visual imagery.

The present study included a simple task that is known Lo involve imagery. and control tusas that require all of the
sume cognitinve operations as the imagery task except the generation and inspection of the image itself. The imuzers
stfies from memory

task was a letter classification task studied by WEBER er /. [10. 117]. In this task. the subjec: ¢
letters of the alphabet according to the relative heights of their jowercase forms. Weber und his colleagues e

the Jowercase letter and
weierahized by presenting

found resctron-time evidence that subjects perform this task by cenerating an image of
examining the image to assess letter height. In the present context. this imagery task was
uppercise etters to either side of'a fixation point. thereby cuing i single hemisphere with the fetier whose lowercise

form s o be classificd.

Inorder tonfer thata failure in this task reflects an imagery deticit per e, additional control procedures assessed
each hemisphere’s ubility to perform all other components of the magery task. A straighiionvard task analvas of
the imager: sk shows the required abilities 1o be: (1) recognizing an uppercase letter. (21 assoctating a lowercase
form with the corresponding uppercase letter, (3) generating an image ol the lowercase form. (4) clissifving the
image as tots height and (5) responding. The two control tasks together require all of the thove processes excent
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for image generation and inspection. In the letter association task uppercuse letters are presented to a single
hemisphere and the subject’s task is 1o select the corresponding lowercase torm of the letter from an array ot
lowercase letters displaved in free vision. Successiul performance of this task demonstrates that the hemusphere
receiving the uppercase letter ts capable of recogmezing the uppercase letier and associating the correct lowercase
form with the uppercase form of the letter. In the perceptual classification task lowercase letters are presented to a
single hemisphere and the subject’s task is to classiiy the letters as to their relative hetghts and respond. Unlike the
imagery task. this task simply requires the subject to classiy what he actuaily sees. Successful pertformance of this
task demonstrates thai the hemisphere receiving the lowercase letter s capable of performing the letter herght
discriminaton and responding but fatls on the
imacery task. then that failure canpot be attrnbuted to a ditliculty i perceptual encoding.

[t follows that :f & hemisphere can perform the two control tasks

i
i

ctier processing. herahit

discrimination or response production.

METHODS

Marorials

Letters were zenerated by an Apple I microcomputer and displase
center of the sereen functioned as a fixation point. and letier Sty
rigit of the fixation point. The subject viewed the displiy ata distunce of Tmand rested his r
1uble betwesn two response buttons. Responses and response latencies were recorded by the Appic [ computer. For
the Jetier association control task fowercase fetters were displaved in a non-abnhabetical order on a sheet ot paper
focated on the tble 1n front of the subject.
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Procoaure
There were three Jditerent tasks: the imugery task. the pereentuai i
dssociaiion control task. The drst task perform :
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(such s U or T and given pracuce pus e Umediunt’ and Tuot mediumT response huitons. He was then
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nresentzd with four blocks of 24 tria ;
appear 1o the leltor right of the fixation pointan
was medium or not. The "medium’ letters were a7 e o . .
“not medium” letters were “b 7 dT T g thTU T vk “p” g U und Ty The trials were presented ina
random order determined in advance to distnibute the chout the
tnsk. Fach letter occurred once in each block of 24 trials. Stimuli occurred to the leftand to the right of the Ixation
point equally often in cach bicck. with equal numbers of “medium”T and Tnot medium” letters in each position in
cach of these blocks. Letters occurring in the left position in the firstand third blocks occurred i the right position in
the secand and fourth blocks, and vice versa. In the first and fourth blocks of triuls the subject responded with hus left
hund and in the second and third blocks he responded with his right hund. Both responses and lutencies were
recorded.

The second task performed by the subject was the letter ussoctation control task, The subiect was shown two
Biocks af 24 trials. euch black containing two presentutions exch of the uppercase forms of the letters used in the
previous task arranged in o random order. In each block of trials. cach letter vwas sented vnee in cach positon.
After 2ach stimulus presentation. the subject fooked at the fowercuse letters ot the alphabet onwsheet of paper and
puinted to the lowercase form of the uppercase letter that e had just seen. His pointing rexponse was recorded by
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the expernimenters.

The third task performed by the subject was the imagery tusk. The subject was asked to i
4s 1 the first task - o classify lowercase fetters as “medium ™ or “not medium” - using the
is cues. The trials were presented in a random order, counterbulunced for the tactors of sumulus nosion.
respense category and response hand and their mieractions, i e same manner @ inihe st tusk, There were 197
ir s ench, As o the fest sk the subjeet responded

manually and hoth responses and response kitencies were recorded

Ko the sume udement
crcase forms of the

s inothe imasery sk, presented in four blocks of 45 1

Subicos

The subject, J. W was an alert 29-vr-old right-handed muie with a histon of ~taring spells since grade school
cetion of the corpus

~firsterand mal atage I8, siezure requency inereased and becnme mtractable. NMidhoe
dlosum was performed in two stages by Dr. Donald Wilsen of the Dartmouth Medical Scheol. The postertor half of
cluding the splenium was seciioned first with the remuniing antenor nortion sectioned 10
sery reveaded thut he
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RESULTS

The percentage of correct responses from cach hemisphere in cach task 1s shown i Fig. 1. [tisapparent in Fi
that oniv the left hemisphere could perform the imagery task. The left hemisphere’s performance on this task :
essentially perfect. 97", correct. whereas the right hemisphere’s performance is at chance levels. 437 correct. A
Yates-corrected chi-squared test showed this difference 1o be significant, 77 = 6425 2 < 0.01. The same trend was
apparent in the response latency data. The right hemisphere responded more siowly on both correct triais
(mean = 1349 msec: S.E. =96 msec) and incorrect trials (mean = 2022 msec: S.E. = 141 msec). as compared with thae
fert hemisphere’s correct responses tmean= 118 msec: S.E. =23 msec). Thus. the vreater accuracy of the |
hemisphere cannot be accounted for by u specd-accuricy tradeotf. The disproportionate number of incorre

]

responses {rom ihe right hemisphere prevents 4 strict statistical comparison of the two hemiphceres’ resporse
latencies.

o

w
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[
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Fii. 1. Percentage of correct responses from each hemisphere in the imagery and perceptual
classification tasks.

In contrast to the imagery sk, both hemispheres can perform the vontrol tasks guite well in the ion
assoctation task, both hemispheres showed essentially perfect performance. with the left hemisphere respond
correctly on 1007, of the trials. and the right hemisphere responding correctly on 96, (i.c. all but one) of the irials

For the perceptual classification task. Fig. I shows that the accuracy of the right hemisphere is 907, correct. and
the accuracy of the left hemisphere is 100, correct. (A chi-squared test could not be carried out with the data fros
the two control conditions because of the low number of errors made by both hemispheres.) The possibility that 4
cetling effect in the accuracy data [rom this task masked a larger difference berween the two hemispheres” abilities 1o

perform the perceptual height discrimination is dispelied by an examination of the response iatencies for correct
responses in this task. The left hemisphere did not respond more quickiv to the lowercase fetters: in fact. it was

{nonsignificantly) slower. requiring on average 1057 msec (S.E. = 3§ msec) compared to 1048 msec (S.E. = 36 msec:
for the right hemisphere. (< 1.

DISCUSSION

Whereus bothy hemispheres performed the control tasks proficiently. their performances diverced ~harply o
the imagery wsk. with the lett hemispliere performing essentally perfectly and the right henusphere perform
atchanve fevels. Our interpretation for this pattern of data is that the left hemisphere of this patient 1s adept at

use of visual imagery and the right henusphere s not Tos relevant here to note that, to the extent that our subiect -

right hemisphere is atypical. itis capable of somew hat more varied and demanding tsks thut the night iemispheres
of mostsplit-brain patients. and his left hemisphere has appeared to be quite normal throughout extensine testins
[4.9] Tt remains 1o be scen whether further studies of muagery in sphit-hrain putients. including imacers for non
verbal matertals. will produce the sume resuits

Alternative mterpretations turn on the assumption that the right hemisphere, while possessine alb of the ~ame
as the Jeft farded o integrate then to perform the imazery taisk. For evampls

relevant components of processing
pertups the right hemisphere w

stood the nutere of the control tasks, but did not undersiand the nature o v
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imagery task. Or. perhaps the right hemisphere was simply overioaded by the ereater number of components that
were required in the imagery task than were required in

ceontrol tusks. Indeed. a recent study of fexical knowledue
with the same patent showed that the performance o his right henusphere was highiy sensitive to changes in task

difficulty [F] Although any right hemisphere fatlure 15 prone 1o such alternative accounts. the hieh level of
A 2 ¥ oug f £

performance ol the present patient’s right hemisphere on a varicty of compiex cognitive tasks. such as using a pre-
cue to direct eve movements before the onset of a stimulus [0}, Jistingwshing between semantically correct and
anomalous sentence completions {3, und judging semantic relatedness amonyg words [5.9] reduces the plausibility

of these alternanive interpretations.

Altheugh our result 1s notin keeping with expectations of 2
consistent with the outcome of F\RAH'S 2Tcomponental anais s
which indicated a left posterior localization Tor the image generation

sphere basis for visual imagery, it is
al case reports of imagery deficits.
; . Thus her concluston. drawi from the
study of patients with focalized brain damuage. and the present conclusion. Srawn from the studv ot a patient with

P

surgicaily separated but otherwise mtact hemispheres, are

I
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A snencledaement -~ The

or dhis paper.
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