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A right posterior cerebral lesion can lead to an inability to orient and can consequently
interfere with daily-life autonomy. Despite the wide literature about navigation abilities, it
is still difficult to assess topographical disorientation (TD) because of the interindividual
specificity of spatial knowledge and the diversity of symptoms. We describe here a set of
new tests evaluating spatial cognition in a patient with TD presenting difficulties in
navigating inside the hospital and in his hometown more than 3 years after his diffuse
ischemic right Sylvian stroke. These tests assess mental imagery (global and specifically
spatial imagery), perspective change, and the ability to recall spatial relations in familiar
environments. The evaluation revealed difficulties with all the tests (but not in global
mental imagery) in this patient when compared with matched controls. Hence, these new
tests seem specific and affected by a right hemispheric lesion. The observed deficits can
explain, at least partially, the spatial orientation difficulties experienced by this patient in
the hospital and familiar environments. In conclusion, these tests could be appropriate
tools for the assessment of visuospatial and spatial processes.
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INTRODUCTION

Wayfinding is a complex process that is necessary to guaran-
tee autonomy in daily life. A cerebral lesion in the right
hemisphere can lead to specific difficulties in navigating
through a well-known, familiar environment—that is, a topo-
graphical disorientation (TD; De Renzi, 1982; Farrell, 1996).

Several taxonomies have tried to classify the different
symptoms appearing after a right cerebral lesion. The most

precise and complete was defined by Aguirre and
D’Esposito (1999). Their taxonomy distinguishes four
forms of TD: The first one—egocentric disorientation—
refers to difficulties in representing the location of objects
in relation to one’s position after a right or bilateral
posterior parietal lesion including the superior parietal lob-
ule. In consequence, deficits are observed in mental rotation
and visuospatial span tasks and in description of new and
familiar environments, though without any landmark
recognition difficulty. The second type—anterograde dis-
orientation—leads to difficulties in navigating new environ-
ments whereas orienting in familiar environments (known
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for more than 6 months) is preserved; this type of TD
appears after a lesion in the inferior ventral cortex and more
precisely in the parahippocampal gyrus. Thirdly, landmark
agnosia is defined by deficits in recognizing specifically
spatial features (i.e., landmarks) in familiar and unknown
environments, without any other perceptual disorders or
degradation of allocentric spatial representations (the
patient can describe routes or draw maps accurately). This
particular TD follows generally a right or bilateral medial
occipital lesion (fusiform, lingual, and/or parahippocampal
gyri). Finally, heading disorientation, in contrast, does not
affect landmark recognition but damages specifically
allocentric representations of new and familiar environ-
ments (home, neighborhood, city, etc.). Patients can
recognize the components of the environment (buildings,
places, bridges, etc.) but cannot infer directions between
these landmarks, as if they had lost their “sense of
direction” (Takahashi, Kawamura, Shiota, Kasahata &
Hirayama, 1997). In a well-known environment, this syn-
drome leads to difficulties in determining current location,
drawing maps, placing landmarks on a map, or describing
routes verbally. In addition, these patients are unable to
learn new routes or spatial representations of places
(Maguire, 2001). These deficits can be observed in different
modalities: visuospatial, verbal, and representational
(Tamura, Kitagawa, Kikuchi, Tashiro, & Dubois, 2007);
they generally follow a right retrosplenial lesion. Often,
symptoms resolve within the 1st months after brain damage
(Tamura et al., 2007). But in some cases, they can be
long-lasting and so, as they impair premorbid spatial repre-
sentations, they become a real handicap to autonomy.

This classification, based on both clinical symptoms and
anatomical substrates, is a helpful framework to diagnose
and understand spatial disorders. Nevertheless, according
to Aguirre and D’Esposito (1999), basing the diagnosis
only on the anatomical substrate could be sometimes mis-
leading because the regions implicated in the different types
of TD are close to each other and even identical. In conse-
quence, two types of TD can appear together, and it is
currently difficult to specify a clear boundary to distinguish
the different types of TD. From this point of view, the ana-
tomical features have to be linked and analyzed in relation
with clinical symptoms.

The next question is then how to assess these clinical
symptoms precisely. The answer is not simple, for a number
of reasons. The first difficulty comes from the fact that TD
can be due to symptoms very different from each other.
This important diversity—and by extension the high
variability of the handicap in daily life—of the follow-up
and of the outcome of the disorder complicate the assess-
ment of TD (Grüsser & Landis, 1991). Moreover, the
assessment of wayfinding performance is influenced
strongly by individual differences, depending, for example,
on age, sex, precision, and characteristics of previous
spatial knowledge (e.g., every person knows a specific

environment best; Blajenkova, Motes, & Kozhevnikov,
2005; Hegarty, Montello, Richardson, Ishikawa, &
Lovelace, 2006). For all these reasons, it remains difficult
to use standardized tools to investigate these disorders
(Barrash, 1998; Grüsser & Landis, 1991).

We can underline two ways in which to resolve these
problems. The first consists in using standardized tests
assessing specifically the visuospatial components used in
wayfinding (perspective changing, mental rotation, etc.)
or tests using virtual environments. A number of
studies have shown that these tests do not always
correlate with spatial difficulties and disorientation, and
they cannot easily predict a patient’s spatial behavior in
real situations (Allen, Kirasic, & Dobson, 1996; Nadolne
& Stringer, 2001).

The second approach bases the investigations on a
patient’s specific knowledge (his/her home, neighborhood,
city, etc.) by having him/her draw maps, describe routes,
etc. The advantage of this method is that it is closer than
the previous method to the patient’s real behavior, but the
disadvantage is that the patient’s results cannot be com-
pared to abilities in a population without lesions or to a
matched group of people. Because of the large variability
of performance in the normal population, it is difficult to
know if the performance in the task is really poor or if
the task is too difficult. Furthermore, according to Byrne
(1982), the ability to do this kind of task, like map drawing,
does not necessarily indicate the integrity of allocentric
representations but could result, for example, from the use
of a picturelike representation.

Here, we present three new standardized tests. The first
two tests were developed with the intent of assessing in a spe-
cific way the global visuospatial processes strongly related to
topographical competence—that is, visual mental imagery
and perspective taking. These two processes are crucial to
navigation as they participate in the ability to visualize the
salient landmarks and routes in one’s environment and to
anticipate their location during locomotion. The third test
evaluates with precision the current state of the patient’s pre-
morbid spatial knowledge—that is, how he/she can still use
the spatial representations he/she had acquired in his/her
familiar environment before the brain lesion.

The tests are illustrated by the presentation of one case
of wayfinding difficulties in daily life more than 3 years
after a right Sylvian ischemic stroke. For completeness,
the patient’s cognitive profile is also established by means
of more classical neuropsychological tests.

TESTS

We begin by presenting here the three original tests that we
developed to assess specifically the cognitive symptoms of
TD. Following that, the other, more classical, tests are
described.
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Mental Clock Face Test

The Mental Clock Face Test is the first of the tests we
developed. The task is strongly inspired by Paivio’s work
(1978) and was administered to evaluate two types of men-
tal imagery: the categorical type and a more metric type
(Kosslyn et al., 1989). The patient has to imagine two clock
faces indicating two different hours presented orally (e.g.,
5:05 and 9:40; see Figure 1). In the categorical condition,
the patient must judge if the hands of both clocks are in
the same half-face or not (answer is “no” in this example).
Here, the spatial judgment is categorical (left or right),
which seems to be supported mostly by left parietal areas
(Trojano, Conson, Maffei, & Grossi, 2006). In the metric
condition, the patient has to decide which angle formed
by the two hands of the clocks is the bigger angle (in the
example, it is 5:05). This task is a more precise spatial task
and rather requires right parietal areas (Kosslyn et al., 1989;
Trojano et al., 2006). Twenty-four questions per condition
were administered; half of them concerned the left side of
the clock face, and half concerned the right side.

Landscape Perspective Test

We developed this new test to evaluate the ability to man-
age perspective change when imagining a landscape from
another point of view. The design is partly inspired from
Piaget’s three-mountain paradigm (Piaget & Inhelder,
1948). The patient is in front of a cardboard model of a
schematic mountain landscape in which an avatar moves
(see Figure 2). After each movement of the avatar, the

patient has to choose which, among eight pictures displayed
on the table, is the one that corresponds to the avatar’s new
point of view. Then the patient has to justify his answer.
Two conditions are administered: The first corresponds to
the classical Piagetian task, where the avatar moves around
a landscape of three mountains (rotational condition); the
second is a variant of the former, where the avatar moves
linearly through a landscape of four mountains.

Cognitive Map Recall Test

We developed this original test to assess the integrity of spatial
retrogradememory (the “cognitivemap” of familiar space) and
the ability to process this type of information.The first step is to
definewith each patientwhich is hismost familiar environment
(village, city). Then, the patient is invited to mention a number
of spatial landmarks salient for him (e.g., home, station, restau-
rants, churches, shops, etc.)—that is, well-known places where
he has gone several times. After that, the experimenter locates
all the landmarksonamapof theenvironment andprepares two
types of questions: questions about distances or questions about
directions between these places. Therefore, the environment
and the questions are different for every patient.

For each question, the experimenter chooses a place
where the patient must imagine being located (“Imagine
you are standing in front of the station….”). Then for

FIGURE 1 Mental Clock Face Test. The subject is given orally two
times of day, and is asked to imagine two clock faces showing those times.
There are two kinds of questions: 1) Categorical: “Are the hands of the two
clocks in the same (right or left) half of the clock faces?” 2) Metric: “For
which of the two times is the angle defined by the hands larger?”

FIGURE 2 Landscape Perspective Test. The subject is seated in front of
the experimenter (not shown), who places the avatar (a small figure) in one
of a number of different positions around (rotational subtest, shown here)
or across (translational subtest) a cardboard landscape with (3, respectively
4) conical “mountains.” A series of pictures (not shown) lie on the table in
front of the subject, who must pick, for each new position of the avatar, the
one corresponding to the latter’s perspective of the mountains.
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distance questions, the experimenter chooses two other
places and the patient has to select which one of these two
places is the more distant (“From the station, which one is
further as the crow flies: your home or the bakery?”). For
the direction questions (see Figure 3), from the imaginary
location, the patient has to turn mentally toward a specific
direction (“Imagine you are in front of the station and you
are looking toward the church….”). As before, two new
places are chosen and the patient has to say which one is
more distant, angularly, from the given reference direction
—that is, for which place the rotation needed to face it is
the more important (“You are in front of the station and
you are looking toward the church. Will you have to turn
more to orient toward the pizzeria, or toward the hospital?”).
For distance questions, places are chosen so that the distance
ratio is always close to 1.5; for direction questions, the angu-
lar difference between the two turns is always 45° to 60° and
the sense of direction for the rotation is counterbalanced
(half of the questions concern rotations to the right and half
to the left) to control the potential effect of representational
left neglect. In the test phase, 24 questions (12 about dis-
tances and 12 about directions) are administered to the
patient.

Other Tests

In addition to the three new tests, some more classic tests
have also been proposed to the patient. The first test

assesses mental rotation and was developed by Verdon
and Hauert (2005). In this task, two reference images (the
second image is the mirror image of the first) are proposed
along with several stimulus images that correspond to one
of the two reference images rotated 45°, 90°, 135°, or
180° clockwise or counterclockwise. For each stimulus
image, the patient has to rotate the image mentally and
say which of the reference images correspond to it. There
were 84 trials in all.

The patient was also asked to recognize a series of
famous buildings and a map of Switzerland on which he
had to place the major cities.

CASE REPORT

Case Description: General

The patient was a male, aged 63 years old at the time of the
present evaluation, and working as a bakery manager. In
February 2008, 3 years before the present evaluation, the
patient came to the hospital because of a headache and a
left-arm sensitive-motor hemisyndrome. An initial com-
puted tomography scan showed an important right Sylvian
ischemic stroke resulting from a right internal carotid
dissection. The structural magnetic resonance imaging
(Figure 4) realized 3 months later showed an important
lesion in the right hemisphere. The cerebral damage of this
patient is extended and includes several different brain areas
known to be involved in spatial processing: the inferior sul-
cus and a part of the superior parietal sulcus, almost all of the
temporal lobe, the insular and restroplenial cortex, the
inferior frontal sulcus, and some occipital areas (Burgess,
2008; Burgess, Maguire, Spiers, & O’Keefe, 2001; Maguire,
2001). Considering the huge size of the lesion, the anatom-
ical localization is not really useful to make a precise diag-
nostic prediction following Aguirre and D’Esposito’s
taxonomy (1999). In this case, it seems more appropriate
to base diagnostic criteria mostly on behavioral difficulties
and on the cognitive pattern of the impairments; this patient
was well-suited to illustrate the specificity of our tests.

The neuropsychological examination at that time (in
2008) showed partial temporal disorientation, a multimodal
severe left neglect, and significant attentional, mnesic, and
executive deficits with an important anosognosia. Addition-
ally, a vision exam pointed out a left hemianopia.

Concerning the spatial sphere, the patient presented
spatial reduplication paramnesia: Spontaneously, he said
he was in his room at the hospital but at the same time
explained that his friend’s apartment was located at the
end of the corridor on the same floor. During the 1st weeks,
he never went alone to the therapies and was always
accompanied during his trips. Afterward, he was able to
use signs indicating directions of therapies and rooms
placed at the crossroads in the hospital to travel alone.

FIGURE 3 Cognitive Map Recall Test. The subject is first asked to
produce a list of landmarks which he knows well. Based on this, he is
asked two kinds of questions, which he must answer by relying only on
his mental map of the town: 1) About directions (illustrated here; the let-
ters A to D stand for names of landmarks): “Imagine you are at A, oriented
towards B. In order to orient towards them, for which of landmarks C or D
do you have to turn more?” 2) About distances (not shown): “Imagine you
are at A. Which, of landmarks C or D, is the farthest?”
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After a 5-month hospitalization, a slight reduction in
difficulties was observed, with a decrease in neglect signs,
improvement of attentional abilities, and the extinction of
temporal disorientation and reduplication paramnesia. The
patient went out of the hospital to live in an institution
for people with cerebral damage.

At the second hospitalization (March 2011), on admission,
we could observe the persistence of the left hemianopia and
the left hemisyndrome still requiring the use of a wheelchair.
During the neuropsychological examination reported here, the
patient was alert and fully cooperative. He was fluent and had
a normal verbal comprehension. No sign of ideomotor apraxia
was observed, but a constructive apraxia was present when
copying three-dimensional drawings. There were neither signs
of prosopagnosia nor left–right indistinction. We observed
important signs of unilateral left neglect, with a margin during
spontaneous writing, left omissions when reading sentences or
texts, a left extinction after double auditory stimulation, and
collisions on the left side during locomotion with the wheel-
chair. During the bell test (Rousseaux et al., 2001), only the
targets in the right half were detected. The left part of drawings
was omitted during copy and a significant right deviation was
observed during the line bisection task (Rousseaux et al.,
2001). Additionally, we observed visusopatial deficits charac-
terized by errors of placement and orientation when copying
the Rey-Osterrieth Figure; the copy was so disorganized, even
with planning indications, that the immediate and delayed
recalls have not been proposed. The verbal and the visuospa-
tial (Corsi Block-Tapping Test; Milner, 1971) span were both
poor, but there was no sign of impairment in the Rey 15Words
Recognition Test and delayed recall. Concerning executive
functions, we observed difficulties in planification (sequences
maintenance) and in a nonverbal incitation task (5 points).

Case Description: Topographical Disorientation

In the hospital, the patient still showed difficulties in wan-
dering alone adequately. He was unable to go to different
therapy units or to go back to his room at the end of the
day without using the signs in the hospital, even after his
previous first 5-month stay in the same institution. Finding
shortcuts in the institution was impossible. In everyday life,
he presented difficulties in navigating appropriately in his
hometown and could not find his way on his own. Con-
cretely, he has rarely gone out of his home alone to travel
in town (partially because of his remaining locomotion dis-
order necessitating a wheelchair), and if he does, he stays in
the vicinity of his home.

Spatial Testing

We administered different tasks assessing general visuospa-
tial abilities and more specific spatial abilities. The patient’s
performance was compared to the results of 22 control part-
icipants (15 women) matched in age (65.2� 5 years). All
participants gave their informed consent to participate in
the investigation, and all procedures had been approved
by the ethical committee of the faculty. The patient’s and
controls’ quantitative performances in the new tests are
summarized in Table 1.

Mental Clock Face Test. In this new test, the
patient’s performance was similar to the controls’ perfor-
mance in the categorical condition, whereas it was clearly
poorer in the metric condition, where he gave only one-
third correct responses. There was no clear effect of the side
(hands in the left or right side of the clock) on patient
performance.

FIGURE 4 Right part of the brain is on left side of the image. (Left) T2-weighted axial image showing the extended lesion from frontal to occipital areas.
(Right) FLAIR-weighted coronal images showing temporo-parietal damage (upper image) and parieto-occipital lesion (lower image).
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Landscape Perspective Test. The results of control
participants were close to optimal performance with little
variation, whereas the patient’s performance was mediocre
in the two conditions. In the rotational (three-mountain)
condition, even the example (without any change in point
of view) is first not understood. We can also observe a num-
ber of egocentric responses—that is, an answer in regards to
one’s unchanged point of view. Then, in the two conditions,
the justifications of his choice are not elaborated; the
patient does not take into consideration the different spatial
relations all together (in front vs. behind, left vs. right,
occlusions, dimensions, etc.).

Cognitive Map Recall Test. One more time, the
number of correct responses of the patient, near-chance
level, was poor compared with the performance of control
participants and was not explained by the sense of rotation
(left–right)—that is, not by unilateral left neglect for direc-
tion questions. The response times were slow and very vari-
able, reaching sometimes more than 30 s. Moreover, we
observed the use of inappropriate strategies to complete
the task. For several questions, the patient used the table
to support his reflection as if he had a map of the city in
front of him, but the orientation of this representation did
not follow the classical north–south axis and was not stable
through the different questions but turned every which way.
Furthermore, it was difficult for the patient to ignore the
actual route between his virtual location and the landmarks
when he had to judge directions or evaluate distances at the
crow flies.

Other tests. In the mental rotation task, the patient did
not perform the entire test because of tiredness and visuo-
spacial difficulties; only 35 trials of 84 in total could be
carried out. Within these trials, the patient’s performance
was poorer (near-chance level: 57% correct responses) than
what it was for control participants, whose performance was
90.2% (SD¼ 9.1). In contrast, a map of Switzerland was
correctly recognized, and the patient could place appropri-
ately and easily a number of important cities without

latencies or hesitations. Moreover, pictures of landmarks
belonging to Swiss cities familiar to the patient were cor-
rectly recognized and named without latency or hesitation.

DISCUSSION

We present the assessment, by means of new tests, of TD in
a patient with stable navigation difficulties in daily life
persisting 3 years after a right ischemic stroke. These way-
finding difficulties are not totally explained by unilateral
left neglect, as shown by the comparison between items
referring to the left or right space in the different tasks;
hence, they are very likely due specifically to deficits in
spatial processing, which our new tests were designed to
target.

First of all, this assessment indicated visuospatial
deficits in the patient. First, as evidenced in the Mental
Clock Face Test, the patient had difficulties in spatial
mental imagery but not in a parallel task involving a more
global (categorical) spatial judgment. This means that the
right lesion does not lead to a general mental imagery defi-
cit but to a more specific deficit impairing particularly the
spatial processing of the mental image. This distinctive
effect of a right (parietal) lesion on metric processing (while
left parietal regions support spatial categorical processes)
is confirmed by several studies using cerebral imagery
(Formisano et al., 2002; Jager & Postma, 2003; Trojano
et al., 2006; Trojano, Linden, Formisano, Goebel, & Sack,
2004). Spatial mental imagery is naturally essential for
precise orientation; this is the case of course for route
description, map drawing, and other activities required to
process a part of the environment that cannot be perceived,
but it is also necessary when navigating through the real
environment to anticipate the next steps of the trip and to
construct a correct route toward the destination.

Second, the ability of perspective taking after rotational
and linear change was assessed in our patient by means of
the Landscape Perspective Test. In both conditions of the
test, difficulties were evident. Unlike mental rotation, the
role of perspective change seems to be crucial in orientation
capacities, as it allows one to perceive the world as stable
when moving and to anticipate the upcoming landscapes
(buildings, places, etc.) when navigating through a
complex real-world environment (Kozhevnikov & Hegarty,
2001; Kozhevnikov, Motes, Rasch, & Blajenkova, 2006;
Michelon & Zacks, 2006). Perspective-taking ability seems
to be a better predictor of real-world spatial orientation per-
formance than mental rotation and other classic clinical
tests (Allen et al., 1996); a direct link between mental
rotation and navigation accuracy has not been established
yet (Nadolne & Stringer, 2001). Furthermore, performance
in mental rotation is not really predictive of real-world
orientation, notably because it is influenced by other vari-
ables, like sex (Malinowski, 2001), even if correlated in

TABLE 1
Scores of the Patient and Scores of the Matched Control Parti-

cipants in the Different Visuospatial and Spatial Tasks

Tasks Patient Scores Control Scores

Mental Clock Face
Categorical condition 20/24 23.2 (1.6)
Metric condition 8/24 21.7 (2.7)

Landscape Perspective
Rotational movement 2/7 6.4 (0.8)
Translational movement 2/6 5.2 (0.8)

Cognitive Map Recall
Distances 7/12 9.15 (1.8)
Directions 7/12 9.8 (1.3)
Response time (s) �20 5.25 (2.7)
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some studies (Pazzaglia & De Beni, 2001). In sum, the
navigational difficulties of this patient could be explained
more by his deficits in perspective taking than by his
deficits in mental rotation.

Furthermore, generally, only rotational movement is
studied in perspective-taking tasks. Our new test also eval-
uates linear change in perspective and this completes the
patient’s assessment. Indeed, even if it is not the case here
(the patient’s performance was poor in the two perspective-
taking tasks), performance dissociations between the two
tasks could be expected in some cases—for example, a spe-
cific difficulty in processing rotational shifts, already shown
in healthy participants of some studies (May, 2004; Presson
& Montello, 1994).

Sas and Noor (2009) realized a meta-analysis of works
studying the link between visuospatial tests and more
specific spatial tasks. The global results showed, across
the different studies, a very variable effect size, ranging
from large to small and depending strongly on task charac-
teristics. For this reason, basing the diagnosis and case
description only on visuospatial tasks seems insufficient;
this is why we proposed one additional test assessing more
directly spatial processes related to the use of the cognitive
map.

The Cognitive Map Recall Test evaluated deficits in
recalling spatial relations between places familiar and sali-
ent for the patient; that is, it assessed the patient’s perfor-
mance in using his cognitive map (retrieving information
from it and processing that information). The patient had
to judge distances and directions between the landmarks
that he himself had proposed. Hence, this task evaluates
current performance based on individual spatial premorbid
knowledge, but through a method allowing direct compari-
son with a control group; that is, it takes the form of a
standardized test. To our knowledge, there is currently
no available neuropsychological standardized test asses-
sing this type of cognitive processes and, by extension,
evaluating Aguirre and D’Esposito’s (1999) heading dis-
orientation components. In this patient, we observed defi-
cits (both in accuracy and in response time) in recalling
spatial relations between well-known and recognized land-
marks; this seems to be a strong argument for a heading
disorientation. The difficulties appeared when the patient
had to define directions between environmental features,
but also when he was judging distances, which is generally
not directly evaluated in the different cases in the litera-
ture. Hence, this test reveals some additional information
about allocentric spatial processing. Moreover, the strate-
gies used by the patient in performing the task give some
more interesting clues about his difficulties. His inability
to ignore routes (i.e., his dependence on more egocentric
spatial representations) and the inappropriate and fluctuat-
ing reference frame when he tried to visualize the city map
in front of him seem to indicate an unstable and inefficient
allocentric representation of his city. These difficulties

could be directly linked to the navigation difficulties
observed in daily life.

It is interesting to note that in contrast, the patient did not
show any particular difficulty in placing cities on an empty
map of Switzerland. The preserved performance in this task
could be explained by the fact that a city map is processed
more as a picture (Byrne, 1982) than as an allocentric
spatial representation. This phenomenon has already been
demonstrated in patients with cerebral damage (Incisa della
Rocchetta, Cipolotti, & Warrington, 1996). Furthermore,
concerning landmark recognition, it seems that the patient
did not present specific landmark agnosia: He had no
difficulties in recognizing an empty map of Switzerland
and familiar buildings of neighboring cities and had no
complaint about problems of this type in daily life.

In sum, the different new tests proposed here, evaluating
in particular mental imagery and perspective taking, are
sensitive to a right-hemispheric lesion and seem to be
appropriate tools to investigate more precisely the visuospa-
tial difficulties frequently involved in TD. Moreover, the
standardized test assessing retrograde allocentric spatial
knowledge (Cognitive Map Recall Test) enabled us to point
out a specific deficit in cognitive map processes in this
patient and to clarify the diagnosis toward heading disorien-
tation. In sum, the new proposed tests are relevant and use-
ful to delineate the spatial cognitive deficits appearing in
TD, some of which more classical tests, like placing cities
on a map, could not detect in our patient.

In the case of our patient, the revalidation should of
course begin with small environments in the vicinity of
his home and the training of specific itineraries salient for
him. However, the patient’s results indicate that he has a
deficit in metric mental imagery and perspective taking,
which would prevent him from using a navigational aid like
a (paper) map. Indeed, matching together the map orien-
tation and one’s orientation in the environment requires
the integrity of perspective-taking processes and mental
imagery to translate one’s view of the environment into
the aerial view of the map and vice versa. However, the
tests show that the patient presents a deficit in cognitive
map recalling; consequently, he does require an external
navigational aid giving him information about distances
and directions between landmarks in his familiar environ-
ment. For this, one spatial function shown to be relatively
preserved can be put to use—namely, the recognition of
familiar landmarks. Hence, to navigate adequately alone,
this patient could use a written description of the
itinerary, illustrated with pictures of the landmarks at the
different stages of the route. These scripts should contain
egocentric indications (e.g., “turn left when you see the
building on this picture”) to keep visuospatial processing
at as low a level as possible. Later, if this strategy works
and the patient improves, training of more allocentric pro-
cesses on the same known itineraries could be done by
progressively changing the indications in the scripts; for
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example, “when you see the building in this picture, turn
toward the church” (the church being visible from the
patient’s standpoint at that moment), and later on, “when
you see the building in this picture, turn toward the post
office” (this landmark not being visible from the patient’s
standpoint).

In conclusion, by using the new tests in addition to a
standard neuropsychological evaluation, it became possible
to finely tailor the revalidation strategy to the patient’s spe-
cific cognitive deficits, as the tests provide a more detailed
panorama of those deficits.
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