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Abstract

Kliver-Bucy syndrome (KBS) leads to important behavioural symptoms and social
maladaptation. Rarely described in humans, no previous study has investigated the
social and affective cognitive profile of KBS. Here, we report the case of ASP, a
patient with history of herpetic encephalitis who developed a complete KBS at 9 years
old that evolved into an incomplete KBS. Imaging examinations evidenced
orbitofrontal and temporal damages. While a classic neuropsychological assessment
showed a preserved global functioning, an extensive evaluation of her social and
affective cognition (reversal-learning, decision-making, emotion recognition, theory
of mind, creative-thinking) showed remarkable deficits. The relevancy of such
findings for the characterization of cognitive damage in KBS and the field of
neuropsychology are discussed.
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Introduction

Kliver-Bucy syndrome (KBS) is a neurobehavioural syndrome that has firstly
been described in rhesus monkeys after bilateral resection of anterior and medial
temporal regions, including the amygdala (Hayman, Rexer, Pavol, Strite, & Meyers,
1998; Marlowe, Mancall, & Thomas, 1975). It has rarely been observed in humans
and involves visual agnosia, hypermetamorphosis (an excessive attention to visual
stimuli with a tendency to touch every perceived stimuli), oral tendency (a strong urge
to bring objects to the mouth), placidity (a diminution or loss of anger and fear
responses, blunted affect and obedience), hyper-sexuality and changes in dietary
habits (Kluver & Bucy, 1937). The syndrome can be either complete or incomplete
and can be a chronic or a transient condition. In human, fragments of this syndrome
have been observed due to a variety of different conditions such as following
temporal lobes resection (Anson & Kuhlman, 1993; Ghika-Schmid, Assal, De
Tribolet, & Regli, 1995; Obrador 1947; Terzian & Dalle Ore, 1955), systemic lupus
erythematosus (Lin, Yeh, Chen, Chang, & Chen, 2011; Oliveira, Ferro, Foreid, Costa,
& Levy, 1989), intoxication (Sandson, Lilly, & Sodkol, 1988), stroke (Pitt, Kriel,
Wagner, & Krach, 1995) or as a consequence of a traumatic brain injury (Asensio,
2003; Kwiatkowski, Starowicz, Milczarek, & Kutaga, 2010; Morcos & Guirgis, 2014;
Olson, 2003; Pradhan, Singh, & Pandey, 1998), but herpes encephalitis is considered
to be the most frequently reported aetiology (Jha & Patel, 2004).

Although most studies emphasize the cause of the syndrome and not its
cognitive profile, a few previous neuropsychological observations have been made
previously in adults or children (Cohen, Park, Kim, & Pillai, 2010; De Tiége et al.,
2005), including rare cases presenting a complete syndrome (e.g. Marlowe et al.,
1975). These past neuropsychological observations have been important to document
the general cognitive profile of KBS as well as the neural correlates of the rare
symptoms composing this syndrome. However, complete neuropsychological
investigations of KBS have been quite rare in the past, mainly because the syndrome
is frequently associated with language impairments and could involve a lack of
compliance for cognitive testing, which might stand in the way of an exhaustive

cognitive assessment. Furthermore, another limit to previous investigations of



cognition in KBS is the total absence of findings related to social and affective
cognition. Social neurosciences have grown in interest and importance after the 90’s
and social cognition as a cognitive dimension has been quite neglected during the past
decades in clinical medicine. As a growing number of psychiatric and neurologic
conditions have since been found to be characterized by social cognitive dysfunctions
(Kennedy & Adolphs, 2012), social and affective cognition is now increasingly
regarded as a main cognitive domain that should be evaluated in clinical setting, as
suggested by the last edition of the Diagnostic and Statistical Manual of Mental
Disorders (APA, 2013). Nowadays, critical functions such as theory of mind (the
ability to infer what others believe, think or feel) and emotion recognition, two well-
described processes known to carry normal social interactions, can be assessed in
clinical practice with different validated tools.

The link between social behaviour, social cognition and temporal or limbic
structures is also well established (Kennedy & Adolphs, 2012). However, to our
knowledge, no previous report of KBS has included social and affective cognitive
assessments. The present observation intends to fill this gap in describing the nature
and extend of the social cognitive and affective dysfunctions caused by polar fronto-

temporal damages in a patient with KBS.

Case history

We describe the case of ASP, a 35 years-old woman with a history of severe
impairments in her social and affective abilities that started after an episode of herpes
encephalitis in 1981, at the age of 9 years old. These difficulties were so important
that she was never able to live an ordinary life, despite no major general cognitive
deficits.

At 9 years old, she presented with a sudden headache, fever, vomiting,
somnolence, seizures and cutaneous rash. Computed tomography head-scan showed
bilateral temporal hippo-intensities. Lumbar puncture showed pleocitosis and elevated
proteins in the cerebrospinal fluid (CSF). Electroencephalogram (EEG) showed
bilateral temporal pseudo periodic complexes. Herpes viruses 7 and 16 were isolated
from her throat, and she was treated with vidarabine for herpes encephalitis. She

recovered gradually and awakened from the coma with akinetic mutism. At the



discharge, her language was almost normal but she presented a behavioural
symptomatology characterized by grasping, hyperphagia and excessive chewing.

One year after, at 10 years old, her behaviour has worsened, with hyperkinetic
movements, logorrhoea, aggressiveness, agitation and childish behaviour retrieved in
addition to the initial symptomatology. Her CSF and EEG were still abnormal and
ASP received a second treatment with acyclovir. Afterwards, she developed hyper-
bulimia (she ate potatoes peelings, raw pasta, sugar cubes), hyper-sexuality (with
masturbation in public) and loss of social rules (she spit on any ground frequently and
used excessively obscene words frequently).

When she was 12 years old, ASP started to present behavioural stereotypies
during social interactions. She was described as aggressive and also had important
difficulties to maintain her attention to a particular task and a strong tendency to react
to every stimulus. She had a perseverative, impulsive and exploratory behaviour. As a
consequence, she ran away from her home and from the hospital many times. During
these runaways, she suffered from sexual abuses. Although her behaviour deficits
critically impacted her schooling and social functioning with others students, she was
however able to go to an adapted school. There, she was described as being emotive
but paradoxically, she couldn’t express her feelings well.

During her teenage years, until 16 years old, ASP’s behaviour stabilized,
although it remained some aspects of what was called a “frontal syndrome”, as well as
occasional seizures. At this time, her cognitive profile was characterized by the
presence of perseverations, stereotypies and a poor (reduced and non-spontaneous)
language with maintenance difficulties in attention tests. However, her autonomy was
described as being increased at this time.

At 27 years old, a standard neuropsychological assessment was described as
being subnormal, with a good global efficiency as well as normal attention, praxis and
memory abilities (except for spontaneous recall). Executive functioning (planning,
visual conceptualisation, Luria’s graphic sequence) and working memory were
described as being normal as well, with the exception of verbal fluencies that were
reduced, especially in its lexical (i.e. non-semantic) dimension. Similarly to all the
neuropsychological examinations performed in the past, there was a clear dissociation
between the observed pathological behaviour and the normal/subnormal

neuropsychological performance.



At 33 years old, ASP moved to a residency for disabled people where she
shared a room with another woman. Since then, she started to have some
responsibilities in the residency, such as preparing some dinners, performing grocery
shopping and housework for the community. She succeeded to manage most of the
aspects of her daily life but still had some restriction, such as with sugar
consummation (she has a strong tendency to eat it compulsively in any form or to
store it in her pockets). She took silk painting and cookery courses but failed all
attempts of professional reinsertions, partially due to repeated runaway during stress
situations, including from the residency.

From the acute episode of herpes encephalitis at the age of 9 and her medical
and psychological state at 35 years old, the symptoms of ASP evolved. Although a
“complete KBS” was retrieved during her child years, amnesia and hypersexuality
disappeared over time. Placidity, dietary changes, hyperorality, visual agnosia and
lack of emotional response remained the observable symptoms of what is called an

“incomplete KBS

Clinical observations

At 35 years old, ASP consulted for a neurological follow-up at the
Neuropsychology Centre within the neurology department of the Pitié-Salpétriere
Hospital in Paris, France. An extensive neuropsychological assessment was
performed at this time. Beside a preserved general cognitive efficiency (Mini-Mental
State Exam = 29/30; Mattis Dementia Rating Scale (MDRS) = 121/144), cognitive
functions were normal, including executive functioning and verbal episodic-like
memory. In particular, programming, planning, inhibition and flexibility abilities,
visual conceptual reasoning and attentional control (including sustained attention)
were normal. On this domain, her cognitive performance was stable compared to the
previous one performed at 27 years old (Table 1). Similarly to previous cognitive
assessments, ASP still presented naming and identification difficulties for objects and
famous faces (visual agnosia), as well as strongly decreased verbal fluency abilities

(which explain the decreased total score of the MDRS).

(Please insert Table 1 around here)



A social cognitive and affective assessment was also performed (Table 2). For
the purpose of this study, we administered the same tests to 10 healthy controls
matched on age (40 years old) and education level, except the Bubbles test and the
Creative Thinking Test, for which controls data from previously published studies
(Adolphs et al., 2005; de Souza et al., 2010) were considered.

The lowa Gambling Task (Bechara, Damasio, Tranel, & Damasio, 1997) was
used to assess problem solving in the format of a decision-making task. This test is
based on cards selection among 4 decks. Every deck of cards offers rewarding or
punishing cards as well as, sometimes, rewarding and punishing cards (at the same
time). Rewards and punishments were virtual money. As the principle of the test is
not explicit and it is only told to participants that they have to maximize their gains,
participants have to understand that specific decks offer a positive ratio of
rewards/punishments (C & D) although others offer the inverse ratio (A & B). They
thus have to choose adequately in order to win money. In this test, although ASP’s
overall ratio of choices ((C+D)-(A+B)=-6) indicates that she picked more cards in
disadvantageous decks (i.e. C & D) than in advantageous decks of cards, ASP showed
a general tendency to switch from disadvantageous decks to advantageous decks over
the course of the test, which is the expected normal performance. Alternative
measures show that under condition of ambiguity (i.e. in the first 40 trials), ASP has a
negative performance ((C+D)-(A+B)=-8) but in later trials, under known risk, she has
a positive performance ((C+D)-(A+B)=4). This negative performance in the earlier
trials should also be put in perspective with ASP’s reversal difficulties, which was
observed in the following test.

The reversal-learning paradigm involves the adaptation of behaviour to
changes of stimulus-reward contingencies. Adapted from Rolls et al. (1994)
paradigm, participants have to learn through successive trials to choose one stimulus
appearing alone in the screen, which resulted in a gain, and to withhold the choice of
a second stimulus to avoid a punishment. The two stimuli appear one by one in a
random order on the screen and rewards/punishment are presented through visual and
auditory feedback. A criterion of 9 correct responses within a sequence of 10
consecutive trials is needed to consider the rule as learned. Contingencies are then
reversed, with the previously rewarding stimulus becoming punishing and the second
one becoming rewarding. In this test, ASP failed to reverse the first learned rule,
although she tried for 144 trials.



Theory of mind (ToM) was assessed through the reduced and modified faux
pas test, a part of the mini Social cognition and Emotional Assessment - mini-SEA,
(Bertoux, Funkiewiez, O'Callaghan, Dubois, & Hornberger, 2013). In this test,
participants have to detect the presence of social faux pas in some stories and to
provide answers to five questions assessing the understanding of the faux pas and its
social consequences (Stone, Baron-Cohen, & Knight, 1998). ASP’s performance was
characterized by subnormal abilities to detect social faux pas. Although she did not
detect the faux pas present in some stories, she was able to explain the problematic
situation and its consequences in the stories in which she identified a faux pas.

Facial emotion comparison, which involved to decide whether two emotions
presented visually were similar or not, was subnormal in ASP. Facial emotion
recognition, which is the second test composing the mini-SEA (Bertoux et al., 2013)
involved the recognition of 35 facial emotions. Recognition abilities were impaired in
ASP, particularly for fear, disgust, anger and sadness.

We decided to deepen our investigation of this emotion recognition deficit by
using the “Bubbles” paradigm (Gosselin & Schyns, 2001) to measure how ASP
makes use of information from specific facial features in order to identify emotion
expressions. This paradigm involves the presentation of only small regions of a
randomly sampled face space expressing an emotion. Participants have then to
identify the emotion presented. As the other regions of the face are scrambled, the
method allows to statistically identify the extent to which specific facial features
(eyes, mouth, nose regions) contribute to the recognition of the emotion. This
approach was previously used in autism (Adolphs, Spezio, Parlier, & Piven, 2008)
and following amygdala damage (Adolphs et al., 2005). In ASP, this approach
allowed us to identify a massive impairment of facial fear recognition and a strong
reduction of the visual exploration of the eye-region of the face.

Finally, we used the Torrance Test of Creative Thinking (Torrance, 1966) to
assess originality, verbal/visual fluency and flexibility in a creative context. This test
showed decreased originality, fluency and flexibility for both verbal and visual

modalities.

(Please insert Table 2 around here)



Brain scintigraphy showed an absence of cerebral perfusion in the right
temporal pole and bilateral orbitofrontal cortices as well as a severe hypoperfusion in
medial, ventral and cingulate prefrontal cortices (Figure 1). Brain MRI showed right
greater than left grey matter atrophy in the temporal lobes, especially in the right
anterior temporal pole, associated with an atrophy of frontal ventral anterior regions

and a sequelae cavity in the right hippocampus.

(Please insert Figure 1 around here)

Discussion

This case report is the first attempt to document and characterize the social
and affective cognition in KBS. The clinical observation of ASP, a 35 years old
woman with an incomplete KBS, reveals that following amygdala, temporal pole and
orbitofrontal damages, the patient presented specific social and affective cognition
deficits. In more details, she was unable to reverse a previously reinforced rule,
suggesting adaptation difficulties in relation to stimulus-reward association changes.
She was also strongly impaired in the recognition of facial emotion expressions,
particularly for the recognition of fear. ASP also had difficulties in detecting social
faux pas in stories depicting social interactions. Finally, she had reduced originality,
fluency and flexibility in a context involving creative thinking.

Although the link between temporal or limbic cerebral lesions (causing the
symptomatology of KBS) and dysfunctions of social dimension of behaviour and
cognition are now well documented (Rankin et al., 2006; Rankin, Kramer, & Miller,
2005; Davis & Whalen, 2001), social and affective cognition has never been explored
in KBS before. Considering ASP’s cognitive profile, we believe that social cognition
dysfunctions in KBS have been underestimated in the past and could be a core feature
of KBS. The specific impairments described through the social and affective
cognitive examination that we performed echoed to ASP history and daily life
difficulties across her lifespan. In particular, the impossibility to reverse a previously
rewarding behaviour that becomes punishing despite good conceptual, inhibition and
flexibility abilities could explain real life difficulties to cope with contexts becoming

problematic or negative after having been positive previously.



In addition, ASP’s severe difficulty to recognize negative facial emotions was
striking. Positive emotions, such as surprise and happiness, as well as neutral
expressions, were recognized within the normal range, but the patient struggled to
recognize anger, disgust, sadness and fear. Therefore, we deepened the investigation
of these impairments and observed a marked deficit in processing the eye regions of
the face at the Bubbles test. The facial eye-region carries important information
helping to identify emotion expressions such as anger or fear (Kestenbaum & Nelson,
1992). This deficit, leading to emotion recognition difficulties, could have played a
critical role in ASP social difficulties. Significant evidences of a link between
amygdala and negative emotion recognition have been shown before (Davis &
Whalen, 2001), however, for ASP, whether lesions of the amygdala caused by the
encephalitis are responsible for such deficits in processing the eye-region of the face
remains an open question. According to Adolphs et al. (2005), the amygdala is a
critical region allowing the visual system to look for and fixate the attention on other
people’s eyes in order to make use of such information to identify fear expression.
Our results echoed those from their patient, SM, who presented this exact pattern of
fear recognition deficit due to an inability to use information carried by the eye
regions of the face. However, in contrary to SM, ASP was also impaired in the
recognition of anger, sadness and disgust. Although amygdala lesion could be
responsible for these impairments (Davis & Whalen, 2001), difficulties in recognizing
anger were also previously associated with the integrity of orbitofrontal and anterior
cingulate areas and impairment in sadness recognition was related to inferior and
middle temporal regions (Blair, Morris, Frith, Perrett, & Dolan, 1999). Furthermore,
disgust identification is classically associated with the anterior insula (Woolley et al.,
2015). All these mentioned regions, i.e., the amygdala, orbitofrontal, inferior temporal
and insula were profoundly damaged in ASP by herpes encephalitis at the age of 9
years old, which prevent any attempt to map these cognitive deficits to more specific
brain lesions. In addition, although it can be assumed that she acquired the skills
allowing emotion recognition before the encephalitis, given the relative consensus
regarding the acquisition of such abilities at 7 years old (Durand, Gallay, Seigneuric,
Robichon, & Baudouin, 2007; Vicari, Reilly, Pasqualetti, Vizzotto, & Caltagirone,
2000), we cannot definitely rule out the possible developmental difficulties that ASP

may have had in addition to the acquired difficulties following her brain lesions.



Indeed, past evidences also showed that facial emotion recognition skills continue to
improve until the adulthood (Herba & Phillips, 2004).

Similarly, developmental difficulties may also explain ASP’s subnormal
performance in the faux pas test, an assessment of theory of mind abilities that
involves the understanding of social context or rules. In contrary to patients with
marked difficulties to infer what other peoples think, believe or feel, ASP showed
difficulties in detecting the faux pas but had no difficulties to explain them through
the test when they were detected. Therefore, we concluded that her inference skills
were normal, raising the possibility that other variables could have impacted her
performance at this test. In particular, we believe that social norms processing may be
disturbed in ASP. Amygdala, temporal lobe, insula and medial prefrontal cortex are
assumed to be critical for social norms acquisition and enforcement (Buckholtz &
Marois, 2012; Gu et al., 2015). These neural dysfunctions could explain ASP
difficulties to detect the faux pas, which could be considered as social norms
violation. In addition, considering that the herpes encephalitis occurred at an early age
in ASP, where a child is able to respond to third-party norm violations (Vaish,
Missana, & Tomasello, 2011) but is still in the process of integrating social norms and
automatisms (Blackmore, 2008), we think this developmental disruption could have
impacted ASP ability to analyse and explain social faux pas and to adapt herself to
complex social contexts, despite good mentalizing abilities.

We also found that ASP had impaired creative thinking, in both visual and
verbal domains. This impairment was evidenced by the TTCT, which was designed to
assess the key dimensions of creativity. This test has been employed in both clinical
and research contexts and provides scores of fluency (the number of productions),
flexibility (the ability to provide different categories of productions), originality (the
ability to create rare productions) and elaboration (the ability to enrich productions
with details); all these creative domains being affected in ASP. It has been
demonstrated that brain diseases can impair creative production (Schott, 2012; de
Souza et al, 2014). More specifically, reduced creative performance has been related
to prefrontal damages (de Souza et al, 2010). From a cognitive point of view,
creativity may be defined as “the ability to produce work that is both original (new,
unusual, unexpected) and valuable (useful, adaptive, appropriate)” (Dietrich, 2004;
Sternberg, 1999). In line with this definition, it is considered that creative thinking

relies on different cognitive abilities, such as flexibility, abstract thinking, planning



and attention (de Souza et al, 2010; Gonen-Yaacovi et al, 2013). Besides these
“classical” functions, it is highly probable that affective cognition plays an important
role in creative thinking and production. Amygdala and orbitofrontal cortex in
particular have been pointed out as key structures carrying the emotional and
motivational dimension of creativity. In addition, the medial prefrontal cortex and
temporal pole, key regions in theory of mind processing, have also been shown to be
involved in the creative-ideation processes of creativity (Bashwiner et al., 2016). The
present report reinforces the concept of creativity as a complex and sophisticated set
of multidomains neurocognitive abilities, depending on the integrity of prefrontal and
temporal regions and requiring the efficient integration of different cognitive

representations, including affective ones.

Finally, this case report also highlights two important dissociations that are
relevant for clinicians and the field of neuropsychology. First is the dissociation
between ASP’s daily life difficulties and her normal/subnormal “classic”
neuropsychological profile (with the exception of visual agnosia). Indeed, despite the
close support of her family, ASP’s life was and is still marked by difficulties to adapt
herself to her social environment. However, these important social adaptation
difficulties — strongly impacting her daily activities — were not reflected at all in her
standard neuropsychological assessment. For example, given ASP history, one could
have expected inhibition impairment and major executive dysfunctions, but her
profile to all executive measures was normal. The second dissociation that should be
highlighted is between the classic neuropsychological performance and the social and
affective cognitive scores. ASP indeed presented a clear dissociation between
preserved executive, memory or attention functioning and impaired social and
affective cognition. Taken together, these dissociations point out to an independence
between the social dimensions of behaviour/cognition and the more “classic”
neuropsychological assessment.

Social interactions being critical in almost every aspects of Human life, these
two dissociations cast doubt about the ecological validity of the classic
neuropsychological assessment. Indeed, most of our daily life activities are motivated
and/or modulated by social goals and contexts, however, our current conception of
mental functioning assessment historically exclude its social and affective

dimensions, although it could be considered as the most important one. On the one



hand, the current neuropsychological assessment does not allow evaluating to what
extend a cognitive dysfunction impacts the social and affective life; and on the other
hand, it generally does now allow to assess whether the more specifically social

processes are preserved or not.

Based on this observation, together with others from different conditions (e.g.
Bertoux et al., 2016), we believe there is a need for new, ecologically relevant
neuropsychological tools that could integrate the missing social dimension in the
assessment of cognitive functions such as memory, decision-making, etc., in order to
improve the ecological validity of the available clinical tools. These new tools should
overcome the limitations of currently available social-cognitive tests. They should
less rely on language or executive functions, provide purest measure of specific
processes and be highly sensitive but also specific to their dysfunctions. In addition,
they should present good psychometric values of validity and reliability, which are
not always available for tests issued from experimental studies. This case also
highlights the need to cast light on social norms acquisition and identification
processes as currently, no test exists to assess this dimension of social cognition.

In addition, this dissociation between social cognition and more classical
cognitive functions suggest that KBS could represent an efficient prototype to study
the processes allowing social adaptation, similarly to behavioural variant
frontotemporal dementia (bvFTD). However, a limit to such approach is that group
studies on KBS would be difficult to conduct due to the rarity of the syndrome. This
is why we consider that the case of ASP has both clinical and theoretical relevancy to
the field, although we acknowledge that this single case approach implies some
methodological limitations that cannot be overcomed. In this report, limitations
mostly concern the variation of some neuropsychological scores between the two last
assessments, for which we cannot provide any definitive interpretation, as well as the
inclusion of a small (<15) sample of control participants, which could have hindered

our interpretations.

Taken together, this first observation of social cognition in KBS shows that
this syndrome can manifest as a social and affective cognitive disorder, which
critically impact behaviour in turn. Whether complete or incomplete KBS could

similarly impact social cognition remains a question that need to be answered by



future studies. This report also provides critical input on the role of polar temporal,
orbitofrontal and amygdala in social behaviour and adaptation. Finally, it does show
that currently, the neuropsychological tools that are classically used for clinical
examinations in neurology and psychiatry does not capture the social and affective
dimensions of cognition and behaviour. New tests are then strongly needed to affine
our measure of social cognition, as well as to transform the current
neuropsychological assessment into a more ecological evaluation, closer to daily life
activities and difficulties.



Standard Cognitive Tests 27y old 35y old
Mini Mental State Examination 30/30 29/30
Frontal score 54/60* 52/60*
Wisconsin Card Sorting Task Revised 20/20 20/20
Criteria 6 6
Errors 2 0
Perseverations 1 0
Verbal Fluency 4/10* 3/10*
Lexical fluency (1min) 3 2
Semantic fluency (1min) 10 5
Graphic Sequences 10/10 10/10
Environmental dependency assessment 20/20 19/20
Verbal Similarities (WAIS) 9/19 9/19
Tower of London
Time score 32 32
Score 10 10
Free and Cued Selective Reminding Test
Encoding 16/16 16/16
Free recall 20/48 32/48
Total recall 48/48 48/48
Delayed total recall 16/16 16/16
Rey complex figure
Rey complex figure copy 36/36 36/36
Rey complex figure 3m recall 22/36 15/36
Picture identification N.A. 28/35*
Picture naming N.A. 24/35*
Famous faces
Identification N.A. 8/35*
Naming N.A. 7/35*
Knowledge N.A. 32/35

Table 1 - ASP’s profile of performance on standard cognitive assessment at 27 and 35 years old.

* indicates a decrease compared to normative data for her age and education level. N.A. : Non



Social & affective cognitive assessment ASP Controls

Mini-SEA (composite score) (/30) 18.2 26.7 (1.9)
Theory of mind (/15) 11.3 14.3 (0.9)
Emotion recognition (/15) 6.9 12.4 (1.4)
Total recognition (% of accuracy) 46% 82.5% (9.1)
Happiness 80% 97.8% (6.7)
Fear 0% 60% (26.5)
Disgust 20% 86.7% (14.1)
Neutral 80% 97.8% (6.7)
Surprise 100% 91.1% (14.6)
Anger 40% 75.6% (19.4)
Sadness 0% 68.9%(26.7)
Facial emotion comparison (total) (% of accuracy) 71% 84.1% (4.4)
Bubbles test (total) (% of accuracy)* 44.15% 89.7% (N.A))
Happiness 85% 100% (N.A.)
Fear 1.6% 84% (N.A.)
Disgust 20% 76% (N.A.)
Surprise 78.3% 96% (N.A.)
Anger 15% 82% (N.A))
Sadness 65% 100% (N.A.)
Reversal Learning
Number of reversal 0 2.7 (0.7)
Number of trial before reversing the 1% rule / 10.8 (1.9)

lowa Gambling Task

Total (A+B)-(C+D) 2 3(21.0)
Cards 1-20 -6 -4 (4.3)
Cards 21-40 -4 2 (3.7)
Cards 41-60 2 1(10.0)
Cards 61-80 -4 5(8.1)
Cards 81-100 6 3(10.1)
Creativity thinking (Torrance test) **

Verbal fluency 3 60.6 (+ 22.7)
Verbal flexibility 3 314 (£7)
Verbal originality 1 38 (+ 16.4)
Visual fluency 2 215(x5.7)
Visual originality 1 14.9 (£ 4.8)

Table 2 - ASP’s profile of performance on social and affective cognitive assessment and controls’
mean and (SD). * Norms of control women of comparable age (37.5 years old) from Adolphs et al.,
2005. ** Norms from de Souza et al., 2010. N.A. : Non available, see Adolphs et al., 2005.



Figure 1 Title and legend
Figure 1 — Brain scintigraphy (single-photon emission computed tomography) of ASP

showing remarkable hypoperfusion in the temporal regions, with no flux detected in
the right anterior temporal lobe and orbitrofrontal cortex. From top to bottom:

coronal, sagittal and transverse planes.
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