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Abstract— Route description was investigated in two patients suffering from left unilateral neglect,
Both had evident dilliculty with lelt turns. This finding sugpgests that the topological correspondence
between represented environment and representational mechanisms in the brain is noet confined (o
frozen (picture-like) perspectives.

[T Has orTEN been found that patients suffering from unilateral neglect have difficulty with the contralesional side of
familiar visual arrays when asked to describe them from memory from a particular vantage point. In the case studies
so far reported they were requested to describe town prospects [8, 1), 15,16, 18], interiors [140. 18], or maps [ 2, 17.
19]. Delective forward and backward oral spelling of either the initial or terminal segment of words, depending on
the sidc of the lesion, has also been observed in neglect patiemts [2, 3. 11 ] and is likely to be due to local impairment of
an orthographic representation arganized in much the same way as visual images. It is ¢laimed that these findings
support an analogue theory of mental representation [4. 6, 7]. Imaginal neglect in the description of well-known
itineraries was first mentioned, though tangentizlly, by DUHAMEL and BroucHos [14]. In consideration of its
theoretical interest, it has been specifically investigated in the two cases reported in this note.

M.M., 54-year-old right-handed male with highest educational level. CVA on 25 February 198%. CT scun
(Novemtber 1989} and MRI (October 1990): Large infarct in the territories of the right middle and posterior cerebral
artertes. An carly clinical report mentioned left hemiplegia, hemianopia and hypoaesthesia; total left-ear extinction
on dichotic cxamination: scverc unilateral neglect on unspecified rouline tests; spatial dysgrapha and
constructional apraxia.

The patient was re-examined during the firsi days of Fanuary 1991, His neurologicul impairment was unchanged.
excepl fur a very slight improvement in the hemiplegia, to the extent that he could walk, though with marked
difficulty. He was totally anosognosic with respeet to his canstructional apraxia, which was still very severe. By
contrast, he had become perfectly aware of his unilateral neglect. Actually. he claimed Lo have formed his own theory
of the disorder; in his opinien this should not be defined as an inabitity to conceive the lefl side of s body and outer
space, but as extreme difliculty in directing attention to that side. a difficulty that could only be overcome by
strenuous voluntary effort. There was in fact an amazing dissociation beltween his rormal performance on formal
Lests, such as line bisection and cancellalion lasks, on which he knew he would fail, short of sustained self-control,
and spontaneaus, retaxed behaviour jn everyday life. His wile reported, for example, that he often neglected food on
the left side of his plate. Neglect was also dramatically revealed by a very simple task that he was given for the first
time: on being asked to pick up a handful of coins spread over the table while keeping his eves closed. he only
collected coins from the right side. When onc of the examiners asked him whether he had completed the task, he
answered: "If you ask that, then | probably have not”, and resumed his search up to the last coin, His description
[rom memory of a lundscape that was very familiar 1o him, 1.e. the Marseilie Vieux port as seen from La Canebiére,
was totally defective on the left {east) side of the imagined perspective. By contrast, he correctly reported [rom the
right (west) side, and in Lhe appropriate order, Rue de la République, “les beaux immeubles construits sur te Vieux
port par Pouillon™, the lown hall and Fort-5t.-Jean. He went on adding details—a famous church and the Eveché—
that could only be scen by turning right at the end of the harbour. As usual, mental reversal of the first perspective
lead to recovery of previously omitted details lrom the east side of the harbour and neglect of those that had been
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reported from the opposite side in the first description, with the vnly exceplion of the wown hall. In describing
well-known itincraries in Marscille, he often failed when left turns were included. Here are two examples. (Numbers
and letters refer 1o figures and their details, respeetively).

From Ohélisque de Mazargues (1a)to La Fimone Hospital (1b)
t go in the direction of the traflic lights of Bd. Michelet (1c¢) und continue. At a certain point I find Bd. Rabutau
{1d}. T take Bd. Rabatan and go straight ahead to La Timonc: that is, without having to turn.

From La Timone Hospital te Mozargues
[ leave La Timone and take Bd. Baille (1¢). 1 ga down to Castellanc (1f). After Castellane I take the Prado; 1 go
down the Prado (lg) and arrive at Mazargues.

From Luminy (2a) to the David (2b)

[ came from Luminy and have te cross the road that leads to Cassis. | go down 1o the Obélisque de Mazargues
[2¢). Once [ am at the Obélisque de Marzargues, . .. what shall T do? Let me think 1t over. The Obélisque de
Mazurgucs is at the beginning of Bd. Michelet (2d). | go down Bd. Michelet, and on and on. [ arrive to the David.
(One of the examiners points out that the last part of the description is not accurale enough and asks the patient to
imagine himself giving direcrions ro another examiner, who was a foreigner.) From Bd. Michelet vou arrive at Lhe rond-
point du Prade (2¢). There vou arrive at the Prado itsclf. You continue down the Prado until you find a statuc
tisfigured by Medicine students: the David. {The patient is asked whether there are any turas in the last part of the
route. He reswies his description with evident unease.) You turn into the Petit Prado . . . no, noit's still Bd. Michelet.
Keep straight on. You arrive at the rord-point du Prado ... lct me think it over . .| therc is 4 sense giratoire. You
musl take the sense giratoire and at a certain peint, on your left, there is the Petit Prado (2f). This will take you
straight to David. OK!ILis surprising how unnatural all that is. T don’t think it was ke that before my illness. Now 1
must think hard to make out places where [ have spent my whale life! Lt is not spontaneous. [t has nothing to do with
the hemiplegia. It must be something else, but I don’t know whalt.

Frimm David 1o Luminy

[ am al David. I continue along the cornicke {2g). 1 g0 past the Restaurant La Mer; past la Vieille Chapelle (2h). 1
a0 up and up towards Bonneveine (21). From Bonmeveine T arrive at Bd. de Hambourg (2)). 1 go up Bd. de
Hambourg. There is a rond-point. | go to Bonneveine and then to the Avenue de Mazargues (2k). Once I am at
Mazargues, | go till the end. 1 turn into Hd. de la Concorde 21), | arrive to the Obéhsque de Mazargues, er fa je suis
sauce! | turn right and arrive siraight to Luminy.

AL T6-vear-old right-handed woman. CVA on 16 November 1990, CT scan: large ischaemiy in the district of the
right middle cerebral artery, with partial sparing of the parictal region and basal ganglia. 1.eft motor impairment
with transitory anosognosia; left somatosensary deficit and hemianepia. Severe left neglect on cancellation tasks
(87.5 lefl-sided omissions on DILIIR and WEINDERG Lest [13]; 57.5 lefll-sided omissions on Albert’s test [1]). The
following is an abstract from an interview Lhat took place on 15 January 1991, AL rhat time, she had almost
completely recevered from her mator impairment. but negleet was still present, [n fact, she participated as an
oulpatient in several investigations in which she was very willing to cooperate. Her deseription of Milan itineraries
that did not invelve left turns was fAugnt and flawless, but when lelt turns were included, her performance was
variable. In some inslances, especially with short roules starting lrom her residence, she was perfectly accurate, while
on some occasions she would hesitate before making the correct choice, or postpoens the left turn until it was
unaveidable, suggesting less appropriate allernatives. On other oceasions, she would lose track of the route she was
describing and get confused. Sometimes, her preference [or right turns starting from the very beginning ol her report
resulted in the same phenomenon already observed in MM if, after having described an itincrary from point a to
poinl b she then had to describe ane geing [rom b to a. the latter was not the reversed replica of the former and the
two paths, laken together, formed a roughly quadrangular itinerary.

Frenm Via Ricordi {3u) to Piazza defla Repubbfica {3b)

[ walk from Via Andrea Daria {3¢) to Viale Brianza (3d}and from there 1o the Stazione Centrale {3¢) . ... Then
.. thercisastreet . . .. Through Viale Brianza to the Stazione Centrale; . . . at that point . . {Onc of the examiners
asks whether at that point she has to turn left or right) Ttarn Yafi, T place myself so as ta have the frant of Stazione
Centrale al my back and from there [ take Via Vittor Pisani (3[). There [ am!

From Pigzza della Repuhblica to Vie Rivordi

[ go 1o the Stazione Centrale along Via Viltor Pisani. From the Stazione Centrale, 1 go to Via Vitruvio (3g). up to
Corso Buenos Aires (3h) and on. There is Piazza Argentina (3i). [ cross Piazzale Loreto {3)) and arrive at Via
Ricordi.

From iniside the Duomo (4a), througit the main door of the cathedral, fo the Qspedaie Policlinico (4h)

[turninto Corso Vitlorio Emanuele (40) and walk in the direction of Piazza San Babila (4d). Then [ turn right inze
Corsu Monlorte. Al the cross-roads (4e), 1 turn right and walk towards Via Francesco Slorza (40) until T get te the
Paliclinico.
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Fig. 3. Roule connecting Via Ricordi and Piazza della Repubblica.
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From the Qspedule Policlinico to the Duomo

[ lake Via I'rancesco Sforza. Then [ leaveil . . . . Tdon't remember . . . {she mutters incomprehensibly) . . .. Oncee
again in San Babila. (One of the examiners asks how sie gets to Piazza San Babilu.) . . ) pass there . . . 1 find Piazza
Fontuna (4g}. Then I eross Piazea Fontana and find mysell at the Duomo.,

Recognizing a definite preference for right turns in the descriptions of itinerarics given hy neglect parients is far
from easy. due to the high frequency of more or less proenounced topographical disarientation of these patients | 12],
However, the (wo cases reported in this note are. in our opinion. more than merely suggestive. Their
“disorientation™ only emerged when left turns had to be reported. Note that 10 normal subjects asked. as MM, to
describe the itinerary from Mazargues 1o La Timone never omitted the left turn at the end of Bd. Rabatau. The left
turn required at the rond-point du Prado (2c)to getto David coming from Bd. Michelel was mentioned by M. M. oniy
after prompting by the examiner. However. much more impressive is his illogical rightward departure from David
and his entanglement in the lubyrinth of streets on the left side of his intended direction in his attempt to make for
Luminy. He appeared totally oblivious of the much more convenient path along the main reads he had previously
reported while describing the reverse itincrary, Hisexclamation on arrival at the reassuring landmark constituted by
the Obelisque de Mazargues, was very indicative of his relief lrom distress: no further left turns were required from
there to his destination! As for A.S. it must be noted thal the stretch from Via Ricordi to Piazza della Repubblica is in
her immediatc neighbourhoed. Nonetheless, after her first correct choice. i.¢. Via Doria, she made an illogical right
turn towards Viale Brianza. thus emerging on the side of the Stazione Centrale. Then she hesitated. After prompting.
she could remember that a left Lurn was required, but seemed to need te anchor herself momentarily (o u landmark
an her right {the front of the Stazionc Centrale) before resuming her reporr. Her description of the route from the
Duomo to the Polichinico was perfectly accurate but ubsurd, Indeed, the Milanese wauld laugh at such dircctions.
Twenty control subjects, interviewed mn delerence Lo formality. only described routes through either ¥Via Lagetto or
the Umiversita Statale (see Fig. 4). A.8.7s (fuent and unhesitating report of the itinerary from the Duomo to the
Policlinico was in sharp contrast with the report ol the itinerary connecting those two landmarks in the opposite
direction. Like M.M., she got lost as soon as she was confronted with the necessity of a lefl turn.

The inability of neglect patients to make an accurate description from memory of the contralesional side of a
stationary visual array suggests that man’s production of pictorial representations such as drawings originates in an
imier representation the mechanism of which is fself characterized by analogue spatial features. It must be borne in
mind that the phenomenan is not due ta the fact that patients describe the visual array as they would perceire 1t given
their disorder. Indeed, with few exceptions, of which M.M. is an cxample, neglect paticnts are totally unawarc of this
disorder. [nspite of his keen introspection and self-anaivsis, MM was quite satisflied with his incomplete description of
the Vieux Port and would never comment that, of course. he knew pretty well what he had left out in order to simulate
his difliculty in directing attention lefiwards. Mental representations implemented in topological neural maps similar
Lo those known to implement early stages of sensory processing, however. might constitute the lust step before the
externalization of the nund's representational activity by means of drawings. [nstructions relative to the imaginary
vantage point. or in the case of country maps, the canonical orientatzon of what has to be described from memary,
mighl foree the generation of @ quasi-exlernalized representation of this kind. Up-stream or in parallel ] with respect o
this type of representation, or whenecver this type of representation is not induced by particular task demands, cognitive
representation of things such as landscapes, interiors, etc., might be thought to be organized in a non-analogue, i.c.
linguistic or “abstract” cade {whatever the latter might mean). The putative push towards a pictorial representation of
i stationary array when a subject is asked to describe it (rom memory under the constraints of a fixed vantage point is
arguubly muct weaker when the patients task is w give rerbal directions ubout how Lo go (tom one point of g wwn W
another. Nonctheless, the behavieur of MMM, and A.S. suggests that their verbalization too was mediated by 4
representation in which analogue properties could be recognized and that representations with such properties,
therefore, are unlikely to be special-purposc and located at the periphery of the cognitive machinery.

Further ipvesiigation is needed to ascertain whether phenomena such as those reported here are as reliable as
those upon which the notion of imaginal neglect has so far been grounded. Furthermore, 1t remains unsettled
whether the erratic reports given by our two patients when they had 1o deal with an ursa Iving to the feft of the
starting dircction of the itinerary they had to describe. indicates resort 1o acquired verbal routines in an altempt to
compensate for the circumscribed inaceessibility of one side of an analoguc visuospatial representation, The
yuestion of the extent to which anv inference druwn from cases of imaginal neplect as regards the structure of
cognitne processes can be gencralized across individuals also remains open.

M.M. also showed neglect of the left side of a stationury perspective (Vieux port). Regrettably, we omitted to test
A.Ss performance on a similar task. This was unfortunate, since imaginal neglect of leflward turns might dissouiate
(rom imaginal neglect of the left side of unchanging perspectives. The former. bul perhaps not the latter, might
indeed depend on “premotor” rather than on “perceptual” neglect. Whatever might be the validity of such a
distinction [9, 2], however, it is worlh noling that whercas M. .M. had no neglect on Tegnér and Levander's mirror-
reversed line cancellation task [20], A.S. displayed on this task a very consistent “perceptual™ neglect [5].
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