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When responding to a suddenly appearing stimulus, we are slower and/or less accurate when the
stimulus occurs at the same location of a previous event than when it appears in a new location.
This phenomenon, often referred to as inhibition of return (IOR), has fostered a huge amount of
research in the last 20 years. In this selective review, which introduces a Special Issue of Cognitive
Neuropsychology dedicated to IOR, we discuss some of the methods used for eliciting IOR and its bound-
ary conditions. We also address its debated relationships with orienting of attention, succinctly review
findings of altered IOR in normal elderly and neuropsychiatric patients, and present results concerning
its possible neural bases. We conclude with an outline of the papers collected in this issue, which offer a
more in-depth treatment of behavioural, neural, and theoretical issues related to IOR.

Given the complexities of our interaction with the
environment, the attentional system has evolved
in humans to help the perceptual system to pick
up the most relevant information, while ignoring
less important information. In order to under-
stand how information is selected from the
environment it is important to know how
attention operates, how it is oriented to the
most relevant stimuli and events, whilst it is
withdrawn from irrelevant information. Thus,
attention in general and attentional orienting in
particular has become one of the most important
topics of research on cognitive psychology, cogni-
tive neuropsychology, and cognitive neuroscience
during the last decades, with much research

being devoted to the study of the attentional
mechanisms that modulate perception.

In this sense, it is nowadays well established
that orienting can be performed in two different
ways: an exogenous way, triggered bottom-up by
external stimuli, and another more top-down,
endogenous way, voluntarily triggered by the
expectancies of the individual. This distinction
between endogenous and exogenous spatial
orienting is supported by a wealth of behavioural
evidence in normal individuals (e.g., Funes,
Lupidfiez, & Milliken, 2005; Klein, 2004, for
reviews) and brain-damaged patients (see
Bartolomeo & Chokron, 2002; Losier & Klein,
2001), as well as by the existence of different
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neural substrates (Corbetta & Shulman, 2002, for
a review; see also Kincade, Abrams, Astafiev,
Shulman, & Corbetta, 2005).

Much of this research has been influenced
by the pioneer work of Michael Posner and
colleagues who developed in the late seventies an
experimental procedure, the cost and benefits
paradigm (Posner, 1980; Posner, Nissen, &
Odgen, 1978), to study attention. This procedure
has become so useful in the research of attention
because it allows us to study, with simple
manipulations, different modes of orienting and
their boundary conditions and is simple enough
as to be used not only with normal participants
but also with different populations of patients
and even in animals (Bartolomeo, Siéroff,
Decaix, & Chokron, 2001; Dorris, Klein,
Everling, & Munoz, 2002; Fuentes, Boucart,
Vivas, Alvarez, & Zimmerman, 2000; Posner,
Rafal, Choate, & Vaughan, 1985; Posner,
Walker, Friedrich, & Rafal, 1984).

Target stimuli are presented on a computer
screen at one of two locations marked by one box
each, one to the right and the other to the left of
a central fixation point. A variable time before
the target appears, a cue is presented to cue the
target appearance at one of the two possible
locations. Two different kinds of cue can be used
with this procedure in order to study different
types of attention. On the one hand, the cue can
be presented at the centre and be predictive of
target location with a probability above chance
(e.g., a central arrow pointing either left or
right). This way, the cue is to be interpreted, and
participants have to develop an expectancy of
target location according to the meaning of the
cue. Attention can then be voluntarily oriented
to the predicted location, leading to faster and/
or more accurate responses at this location than
at the opposite location where attention is not
oriented. This type of attentional orienting has
been termed endogenous attention. On the other
hand, the cue can be an increase in luminance in
one of the peripheral boxes (e.g., the outline of
the box is increased in size and/or luminance).
By means of this type of cue, attention is automati-
cally captured at the cued location without the cue
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having to be predictive at all. The abrupt onset of
the cue in the periphery leads automatically to
faster and/or more accurate responses at this
location than at the opposite location, supposedly
mediated by an involuntary shift of attention to
the cued location.

Although these two types of attentional orient-
ing lead to similar effects on performance, at least
under some circumstances—that is, faster and/or
more accurate responses (facilitation effects)—
there are important differences between the two
modes of orienting (see Klein, 2004; Klein &
Shore, 2000, for reviews). One of the more
important differences refers to the time course of
exogenous versus endogenous orienting of atten-
tion, which has been studied by manipulating the
asynchrony between the onset of the cue and the
onset of the target (cue—target onset or stimulus
onset asynchrony, CTOA or SOA). Exogenous
cues lead to faster shifts of attention than do
endogenous cues, as indexed by facilitation
effects at the cued location (Miiller & Rabbitt,
1989). More importantly, the duration of the
facilitation effect dramatically depends on the
type of cue that is used. Whereas the effect of
central symbolic cues remains positive (i.e., facili-
tation effect) for long intervals up to one second,
the effect of peripheral nonpredictive cues is
quite transient, so that it usually disappears after
a few hundreds milliseconds.

Furthermore, and importantly for the present
Special Issue, the facilitation effect observed with
peripheral cues not only disappears after some
time interval, but is reversed, so that after about
300 ms responses are now slower and/or less
accurate at the location where the cue was
presented than at the opposite location (see
Klein, 2000, for a review). This phenomenon
was discovered independently in the 1980s by
the Posner group (Posner & Cohen, 1984) in the
US and by the Berlucchi group (Tassinari,
Aglioti, Chelazzi, Marzi, & Berlucchi, 1987) in
Italy, and it has since inspired an impressive and
ever-increasing number of studies in the cognitive
neuroscience community. The effect has received
different names such as “inhibitory aftereffect”
(Tassinari et al., 1987) or “inhibitory tagging”



(Fuentes, Vivas, & Humphreys, 1999; Klein,
1988). However, Posner, Rafal, and colleagues
(Posner et al.,, 1985) termed this phenomenon
“inhibition of return” (IOR), and this is the
name that is used most often in the cognitive
neuroscience and  experimental  psychology
laboratories.

Since the discovery of the phenomenon, IOR
has lead to an important amount of research in
cognitive neuroscience, having a big impact in
the field of attention, as the effect has been used
to study different issues on attention and spatial
cognition and attentional deficits in different clini-
cal and subclinical populations and brain-damaged
patients. To get an idea of the impact that the
phenomenon has had in the field, we should
note that the original paper by Posner and
Cohen (1984) has been cited more than 800
times in journals of the Science Citation
Index (ISI Web of Science. Thomson ISI.
Philadelphia, PA, USA). The paper by Posner
et al. (1985) has been cited nearly 300 times (122
times in the last 5 years from 2000 to 2004). See
Table 1 for the 20 most cited papers on IOR in
journals of the ISI web of knowledge. More
importantly, as can be observed in Figure 1,
more than 300 papers have been published on
IOR since its discovery in 1984, with around 40
papers per year being published during the last
years.

IOR: Methods, findings, and theories
The model task pioneered by Posner for exploring

covert orienting, as described above, has provided
the methodological foundation for most studies
of IOR. An uninformative peripheral cue is pre-
sented at one of two locations followed after
various delays by a target at the cued or uncued
location. In the earliest studies the target called
for a simple detection response, and catch trials
were used to discourage anticipatory responding.
At short intervals performance is usually better at
the cued location, an advantage attributed to
attentional capture by the cue. In Posner and
Cohen’s (1984) implementation of this task, two
different methods were used to ensure that when
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testing at longer intervals, attention would not
simply remain at the cued location: Either a
second cue was presented at fixation after the per-
ipheral cue; or targets were presented at fixation
with a higher probability than that of either per-
ipheral location. The former method would
return attention exogenously to fixation (a
neutral state with regard to the potential targets)
while, with the latter method, it is reasonable to
assume that the participant would do this
endogenously. Many studies have successfully eli-
cited IOR in normal adults using neither of these
methods, suggesting that the equal probability of
receiving a target at the possible target locations
provides sufficient incentive for these participants
to place their attention in a neutral state some
time after the cue. In participants with poor
volitional control of attention (e.g., children, schi-
zophrenics, the elderly), however, the endogenous
removal of attention from the cue may be sluggish,
and therefore the appearance of IOR may be
significantly delayed, or even absent, if measures
are not taken to exogenously return attention to
fixation after it is captured by the peripheral cue
(for a review, see Klein, 2005).

The timecourse and spatial distribution of IOR
has been explored by varying the time and distance
between the cue and target. These studies have
shown that IOR is relatively long lasting (persist-
ing for up to 3 seconds in some studies, see Samuel
& Kat, 2003, for a review) and that there is a gra-
dient of inhibition around the originally cued
location (Bennett & Pratt, 2001; Dorris, Taylor,
Klein, & Munoz, 1999; Maylor & Hockey,
1985). When a return cue at fixation is not used,
the time when facilitation at the cued location is
replaced by inhibition may be delayed when the
difficulty of the target task is increased
(Lupidfiez, Milan, Tornay, Madrid, & Tudela,
1997) and when a verbal memory load interferes
with the endogenous return of attention from
the cued location (Klein, Castel, & Pratt, in
press). When the participant is given reason to
attend to a location endogenously, whether
through instruction without a probability
manipulation (Berlucchi, Chelazzi, & Tassinari,
2000) or because targets are likely to occur there
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Table 1. List of the 20 most highly cited papers on inhibition of return

Authors Title Year No. of times cited

Posner & Cohen Components of visual orienting 1984 835

Posner, Rafal, Choate, & Vaughan Inhibition of return: Neural basis and 1985 285
function

Rafal, Calabresi, Brennan, & Sciolto Saccade preparation inhibits reorienting to 1989 258
recently attended locations

Maylor Facilitatory and inhibitory components of 1985 237
orienting in visual space

Houghton & Tipper A model of inhibitory mechanisms in 1994 203
selective attention

Maylor & Hockey Inhibitory component of externally 1985 174
controlled covert orienting in visual space

Klein Inhibition of return 2000 173

Tipper, Driver, & Weaver Object-centered inhibition of return of 1991 160
visual-attention

Klein Inhibitory tagging system facilitates 1988 158
visual-search

Tipper, Weaver, Jerreat, & Burak Object-based and environment-based 1994 138
inhibition of return of visual-attention

Abrams & Dobkin Inhibition of return: Effects of attentional 1994 132
cueing on eye-movement latencies

Klein & Taylor Categories of cognitive inhibition with 1994 121
reference to attention

Connelly & Hasher Aging and the inhibition of spatial location 1993 113

Tassinari, Aglioti, Chelazzi, Distribution in the visual-field of the costs of 1987 111

Marzi, & Berlucchi voluntarily allocated attention and of the

inhibitory aftereffects of covert orienting

Rafal & Henik The neurology of inhibition: Integrating 1994 109
controlled and automatic processes

Lupidfiez, Milan, Tornay, Does IOR occur in discrimination tasks? Yes, 1997 92

Madrid, & Tudela it does, but later

Taylor & Klein On the causes and effects of inhibition of 1998 91
return

Reuter-Lorenz, Jha, & Rosenquist What is inhibited in inhibition of return? 1996 89

Klein & Maclnnes Inhibition of return is a foraging facilitator in 1999 86
visual search

Gibson & Egeth Inhibition of return to object-based and 1994 70

environment-based locations

(Chica, Lupidfiez, & Bartolomeo, 2006; Lupidfiez,
Decaix, Siéroff, Chokron, Milliken, &
Bartolomeo, 2004), IOR is observed at the
endogenously attended location. This finding has
been used to argue against the assertion that
IOR is the result of the inhibition of the return
of attention to the originally cued and attended
location and hence against the very label “inhi-
bition of return” (Berlucchi, 2006). Another possi-
bility is that there are in fact two “beams” of
attention: the one controlled “top-down” or
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endogenously, usually in the absence of asym-
metric visual stimulation, and the one controlled
exogenously by virtue the “bottom-up” salience
of array elements (Briand & Klein, 1987; Klein,
1994; Klein & Shore, 2000). By operating on the
salience map, IOR may delay exogenous orienting
based on bottom-up signals without affecting
endogenous orienting. Converging evidence for
this view comes from the finding that IOR
follows exogenously but not endogenously gener-

ated shifts of attention (Posner & Cohen, 1984;
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Figure 1. Number of papers on IOR (with this or other names) published per year.

Rafal, Calabresi, Brennan, & Sciolto, 1989).
According to this view, from the perspective of
both cause and effect, endogenous orienting
might be independent of IOR.

Interposing a saccade between the cue and
target, Posner and Cohen (1984) and Maylor
and Hockey (1985) found that it was not the
retinal location of the cue that was inhibited, but
rather the location of the cue in the environment.
Similarly, interposing motion of the array
elements between a cue and target, Tipper,
Driver, and Weaver (1991) found that targets
presented on the originally stimulated object
were inhibited, even when that object had moved
to the location where the uncued object had been
at the time of the cue. These studies show that,
when necessitated by ocular or object movements,
IOR can be coded in an environmental or object
frame of reference. Suggesting that IOR may be
encoded in a multimodal structure, IOR has also
been obtained in touch and audition, and
between all cue—target pairings of vision, touch,
and audition (Spence, Lloyd, McGlone,
Nicholls, & Driver, 2000). All these findings
place the cause of IOR at some distance from
the early sensory pathway stimulated by the cue.

When entertaining assertions about the
perceptual, attentional, and motoric nature of
IOR it is necessary to consider whether these
assertions are about what causes IOR or, once

COGNITIVE NEUROPSYCHOLOGY, 2006, 23 (7)

IOR has been caused, what kinds of information
processing are affected by the hypothetical
inhibition (Taylor & Klein, 1998). Rafal et al.
(1989) used central arrows or peripheral cues to
induce their participants to generate overt
orienting (a saccade), covert orienting (a shift of
attention) or to prepare a saccade. After an
endogenously or exogenously elicited saccade, the
eyes returned to fixation, and, reflecting IOR, a
target calling for a detection response was
responded to slower when presented at the pre-
viously fixated location. On a proportion of trials
calling for a shift of attention or preparation of a
saccade, a stimulus at fixation informed the par-
ticipant to cancel the shift or cease the preparation.
The cancellation of saccadic preparation caused
IOR whether an endogenous or exogenous cue
had been used to generate the preparation.
Finally, replicating Posner and Cohen (1984),
IOR was found after an exogenous but not after
an endogenous shift of attention. Because the
conditions that elicited IOR in this study have
in common an oculomotor programme (either
executed or activated), oculomotor programming
is strongly implicated as playing a critical role in
causing IOR.

Once caused does IOR affect perceptual, atten-
tional, or motor processing? When a choice task is
used, IOR interacts with the Simon effect (Ivanoff,
Klein, & Lupidfiez, 2002), and when a detection
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response is used IOR doubles when the nonre-
sponding hand is placed on the keyboard
(Ivanoff & Klein, 2001). These findings implicate
an effect at the level of motor processing. The
effect seems to be related to a bias to avoid
responses to targets at a previously cued location
(Ivanoff & Klein, 2001) rather than inhibition of
such responses (Prime & Ward, 2004). On the
one hand, as indexed by temporal order judge-
ments (Klein, Schmidt, & Muller, 1998) and illu-
sory line motion (Schmidt, 1996) perceptual
arrival times do not seem to be affected by IOR.
On the other hand, perceptual sensitivity (d') is
reduced at a previously cued location both with
masked targets (Handy, Jha, & Mangun, 1999)
and as a function of response speed using a dead-
line procedure (Ivanoft & Klein, in press). Taken
together these findings suggest that IOR may
operate at several stages of processing to discou-
rage orienting toward previously cued locations.
Two “flavours” of IOR were reported by Taylor
and Klein (2000) using central arrows and periph-
eral events as the first or second of two successive
When the oculomotor system was
engaged (by either the first or the second stimulus)
the inhibition laid down by the first stimulus had a
motoric effect (responses in the same direction as
that indicated by the first stimulus were retarded
even when the second stimulus was a central
arrow). In contrast, when the oculomotor system
was quiescent (manual responses were made to
the second stimulus after the first one was
ignored, or responded to manually) the effect was
upon attention/perception: Inhibition was only
observed in response to peripheral events. A
similar dissociation has been reported by Sumner
and coworkers (Sumner, 2006; Sumner, Nachev,
Vora, Husain, & Kennard, 2004). Following
typical stimuli they found IOR for manual and
saccadic targets, while for cues that were invisible
to the superior colliculus, IOR was observed for
manual but not saccadic responses. Unlike Taylor
and Klein’s dissociation, which is about the
effect(s) of IOR, Sumner’s is about the generation
of IOR: When IOR is generated by stimuli that
bypass the superior colliculus the inhibition does
not affect reflexive saccades.
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Posner and Cohen (1984) speculated that IOR
might serve to encourage orienting toward novel
objects and events. Extending this suggestion,
Klein (1988) proposed that IOR might operate
in visual search to discourage wasteful reinspec-
tions. Using a probe-after-search procedure, he
confirmed this proposal by finding IOR at the
locations of distractors during difficult, but not
easy (popout), visual search (see also Takeda &
Yagi, 2000). Klein and Maclnnes (1999) extended
this finding to oculomotor search of complex
scenes (from Martin Handford's “Where’s
Waldo” books). When probe targets interrupted
search or when they were presented after the
participant had temporarily ceased searching
(Macinnes & Klein, 2003) the time to foveate
the probe declined as the distance of the probe
from a recently fixated region of the scene
increased. When observers are free to search a
scene for a target, a tendency to avoid reinspec-
tions could be due to a passive inhibitory tagging
system like IOR or to the adoption of a deliberate
strategy to scan the array in a particular order. This
ambiguity was eliminated by McCarley, Wang,
Kramer, Irwin, and Peterson (2003) using a task
in which the experimenter guides oculomotor
behaviour by presenting a sequence of targets.
Here there is no possibility of the observer plan-
ning the scanpath for inspecting objects in a
scene because the experimenter is presenting
items one at a time. When the observer is given
a choice between targets, with one presented at a
new location and one presented at an old location,
there is a strong bias to inspect the target at the
new location (McCarley et al., 2003). This bias,
reflecting IOR, is so strong that observers find it
difficult to follow an instruction to select the old
object when it is presented with a new one

(Boot, McCarley, Kramer, & Peterson, 2004).

IOR and cognitive neuroscience

Inhibition of return has been used to study differ-
ent issues in cognitive neuroscience, more specifi-
cally in the fields of attention and spatial
cognition, as a tool to study both the underlying
mechanisms and the neural structures on which



they are subtended. Thus, IOR has been used to
study the development of the attentional orienting
mechanism from the first days after birth (i.e., in
newborns) to the late stages of decline in the
elderly, to study attention on patients with psycho-
logical and psychiatric disorders and on neuropsy-
chological patients, and to search the brain for
areas involved in attention. As discussed above,
IOR has been used to investigate the frames of
reference on which attention can act and
whether attention is unimodal versus crossmodal,
and not only to study attention but to investigate
how attention modulates and can be subserved
by other processes such as perception and memory.

IOR has been used to study the development of
the visual and attentional system in infants from
the early newborn stages until the decline with
age in the elderly. Thus, newborns show IOR
from the first day after birth (Valenza, Simion,
& Umilta, 1994). Nevertheless, it was shown
that the eccentricity at which infants show IOR
varies with age, in close relation with the eccentri-
city at which they can make accurate saccades
(Harman, Posner, Rothbart, & Thomas-Thrapp,
1994), which suggest that IOR can be taken as
an index of the maturation of the eye-movement
system. Studies which included a longer range of
ages showed that the IOR effect observed in chil-
dren and adolescents from around 1 up to 17 years
old varies and depends on the cue—target SOA
that is used and the presence versus absence of a
central reorienting cue (MacPherson, Klein, &
Moore, 2003; Richards, 2000).

Moving now to the late decline with age, IOR
has also been used to study attentional dynamics in
the elderly and in patients with Alzheimer’s
disease. Although previous studies showed no
differences in IOR between young and older
adults (Hartley & Kieley, 1995), when the time
course is taken into account elderly people have
shown IOR at later cue—target intervals (Castel,
Chasteen, Scialfa, & Pratt, 2003). Similarly, they
have shown a deficit when object-based IOR is
measured, but not when location-based IOR is
measured (McCrae & Abrams, 2001). In the
same guise, several studies have shown relatively
normal IOR in patients with Alzheimer’s disease
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(Danckert, Maruff, Crowe, & Currie, 1998;
Faust & Balota, 1997; Langley, Fuentes,
Hochhalter, Brandt, & Overmier, 2001; for a
review, see Amieva, Phillips, Della Sala, &
Henry, 2004). However, when some parameters
of the procedure such as the task (Langley et al,,
2001), time course (Langley et al., 2001), or the
presence versus absence of a central reorienting
cue (Faust & Balota, 1997) were studied,
Alzheimer’s disease patients did show some defi-
cits of IOR. Similarly, a reduction or elimination
of IOR has been documented in patients with
Parkinson’s disease (Poliakoff, O’Boyle, Moore,
McGlone, Cody, & Spence, 2003).

Several psychological and psychiatric popu-
lations have been shown to have attentional defi-
cits as revealed by abnormal patterns of IOR.
Thus, patients with obsessive-compulsive disorder
have been observed to show reduced IOR (Nelson,
Early, & Haller, 1993; Rankins, Bradshaw, Moss,
& Georgiou-Karistianis, 2004), with perhaps this
mechanism explaining their difficulties in disenga-
ging from actions, whereas deaf subjects can disen-
gage their attention faster than can hearing
subjects, as indexed by a faster decay of IOR
(Colmenero, Catena, Fuentes, & Ramos, 2004).
Regarding attention deficit hyperactivity disorder,
it is not clear whether these subjects have really an
impairment in the attentional mechanism subser-
ving IOR, as they only show a slightly smaller
IOR effect than do controls (Li, Chang, & Lin,
2003). Children and adolescents with spina
bifida meningomyelocele show attenuated IOR
in the vertical plane (Dennis et al., 2005), which
is taken as evidence for their problems in orienting
to salient stimuli.

Schizophrenic patients have been reported to
show abnormal IOR depending on the type of
patient and the specific procedure that was used
to measure the IOR effect. Thus, Huey and
Wexler (1994) showed smaller and delayed IOR
on medicated and clinically stable schizophrenic
outpatients than on healthy control participants.
Similarly, Gouzoulis-Mayfrank, Heekeren, Voss,
Moerth, Thelen, and Meincke (2004) reported
blunted IOR, and Larrison-Faucher, Briand, and
Sereno  (2002) reported delayed onset in

1009



LUPIANEZ, KLEIN, BARTOLOMEO

schizophrenic patients, as compared to control
participants. However, Fuentes and colleagues
have reported normal levels of IOR on medicated
schizophrenic patients (Fuentes, Boucart, Alvarez,
Vivas, & Zimmerman, 1999; Fuentes & Santiago,
1999), and Sapir, Henik, Dobrusin, and Hochman
(2001) reported IOR as being present or not on
medicated patients depending on whether a
central reorienting cue was presented at fixation.
Important parameters of the procedure that is
used to measure IOR, such as the duration of
the cue, the SOA and the presentation of a re-
orienting cue at fixation, could explain the differ-
ent results observed in the different studies.

Damage to the central nervous system may or
not influence IOR. Patients with damage to the
pulvinar nucleus of the thalamus have been
reported to show normal IOR (Danziger, Ward,
Owen, & Rafal, 2001; Sapir, Rafal, & Henik,
2002). Similarly, Danziger, Fendrich, and Rafal
(1997) reported normal IOR in hemianopic
patients, even when the cues were presented in
the blind field. However, patients with conversion
paresis seem to show blunted or no IOR (Roelofs,
van Galen, Eling, Keijsers, & Hoogduin, 2003),
whereas patients with parietal damage with or
without spatial neglect seem to show quite
unaltered IOR at the contralesional side, in
contrast to reduced IOR, a lack of effect or even
facilitation (instead of IOR) at the ipsilesional
side (Bartolomeo, Chokron, & Siéroff, 1999;
Bartolomeo et al., 2001; Lupidiez et al., 2004;
Sapir, Hayes, Henik, Danziger, & Rafal, 2004;
Vivas, Humphreys, & Fuentes, 2003).

Sapir, Soroker, Berger, and Henik (1999)
reported a lack of IOR in a patient with damage
to the superior colliculus (no IOR only in the
visual fields projecting to the damaged right SC,
ie., the left temporal hemifield and the nasal
right hemifield). On the other hand, Tipper,
Rafal, and colleagues (Tipper et al., 1997) reported
that object-based IOR could be observed in two
split-brain patients, provided that the cued object
remained in the same hemifield; as soon as it
crossed the midfield IOR disappeared (in fact, it
reversed to facilitation). These two studies clearly
show that, although the superior colliculus seems
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to be an important structure related to IOR,
cortical structures are also involved. Depending
perhaps on the frames of reference on which
attention is acting, and therefore in which IOR
is being measured, different neural cortical and
subcortical structures might be involved in the

generation of IOR.

Outline of the special issue
The papers collected in this Special Issue largely

result from a session of the 23rd European
Workshop on  Cognitive Neuropsychology,
Bressanone, Italy, organized in 2005 by the guest
editors of this issue, in the 20th anniversary of
the publication of the IOR eponymous paper in
Cognitive Neuropsychology (Posner et al., 1985).

The first article is devoted to the behavioural
exploration of IOR. Chica et al. (2006) replicated
the demonstration that IOR can occur at endo-
genous attended locations and extended this
finding to both detection and discrimination
tasks. These results cast doubts on the traditional
account of IOR as resulting from the inhibition
of the return of attention to a previously inspected
location, at least as far as endogenous attention is
concerned.

Petroc Sumner’s contribution (Sumner, 2006)
focuses on the neural bases of IOR. Sumner
developed an elegant paradigm for identifying
collicular  contributions to visual orienting.
Either standard luminance cues or S-cone cues,
which are invisible to the direct collicular path-
ways, are presented. The results show that there
are (at least) two types of IOR: one affecting
both manual and ocular responses, presumably
depending on the superior colliculus, and the
other affecting only manual responses, presumably
depending on the cortex. This study indicates
directions for a possible taxonomy of distinct
types of IOR.

If IOR requires, at least in part, cortical
processes, then it should be impaired in
brain-damaged patients. Vivas, Humphreys, and
Fuentes (2006) show that this is actually the
case. Patients with parietal lesions had decreased
IOR for stimuli occurring on the same side as



their brain lesion, perhaps as a consequence of an
imbalance of the relative salience of signals.

In the last paper, Giovanni Berlucchi (2006),
one of the discoverers of the phenomenon,
further stresses the difficulties of interpreting
IOR as a mere bias against returning to a pre-
viously explored location. Consequently, the very
name of inhibition of return might be inappropri-
ate. Berlucchi makes the intriguing suggestion that
these after-effects might actually result from two
processes; a first, sensory effect would determine
a consequent orienting effect. In other words,
sensory attenuation immediately following a
peripherally presented stimulus might produce
a subsequent deficit of (exogenous) orienting
towards stimuli occurring in the same location.

We hope that this collection of papers will
provide the reader with a state-of-the-art knowledge
of inhibitory after-effects in spatial processing
and with a flavour of the exciting perspectives that
these phenomena open for the cognitive neuro-
science community.

First published online 6 July 2006
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