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Emotion perception and interpersonal behavior in epilepsy
patients after unilateral amygdalohippocampectomy
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Aim of this study was to examine the relation between perception of facial expressions and interpersonal behavior in epilepsy
patients after unilateral amygdalohippocampectomy (AH). Nine patients with unilateral amygdalohippocampectomy and 14
controls completed a forced-choice emotional recognition task, in which morphed facial emotional expressions were shown
at different emotional intensities, and a self-report questionnaire of interpersonal behavior. Face perception and depressive
symptoms were also taken into account. Compared to normal controls, patients were less sensitive in the recognition of
fearful and disgusted facial expressions, in line with previous reports. These impairments were only minimally correlated
with self-report interpersonal behavior. In all, unilateral damage to the amygdala and medial temporal lobe results in subtle
emotion recognition impairments, but these deficits do not appear to extend to self-reported impairments in everyday
interpersonal behavior. Further studies need to explore in more detail the effects of these subtle recognition problems on daily

social intercourse.
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Studies in epilepsy patients after amygdalohip-
pocampectomy (AH) and neuroimaging studies in
healthy participants have revealed that the amygdala
and structures in the anterior and medial temporal
lobes are important for the recognition of emotions
from facial expressions, especially fear (Morris et al.
1996, Adolphs et al. 2003, Brierley et al. 2004).
Clinically, emotion perception deficits may be relevant
in that the ability to recognize facial expressions in
others is an important social skill that is crucial for
complex interpersonal interactions and that may be
important in order to infer what others think, feel or
what their intentions might be (Smith and Scott 1997).
However, the assessment of social cognition in chron-
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ic epilepsy patients undergoing temporal lobectomy is
not yet standard clinical practice (Kirsch 2006).
Furthermore, the relationship between emotion per-
ception and everyday interpersonal behavior has been
scarcely studied in psychiatric patients (Mueser et al.
1996), but data on post-surgical epilepsy patients are
lacking altogether.

Most studies on emotion perception have used static
displays of intense emotions rather than dynamic and
more subtle expressions. It has been found that motion
improves the perception of facial expressions (Biele
and Grabowska 2006) and dynamic presentation of
emotional facial expressions enables the use of differ-
ent emotional intensities, which may help to overcome
possible ceiling effects in mildly impaired patients
(Montagne et al. 2007a), and as such may be more eco-
logically valid. Also, it has been suggested that process-
ing static and dynamic facial expression displays may
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rely partly on distinct neural systems. For example,
a patient with extensive bilateral amygdala lesions has
been reported to be able to recognize emotions from
dynamic facial expressions, but failed to recognize
emotions from static images (Adolphs et al. 2003). The
aim of the present study was to investigate the percep-
tion of dynamic emotional expressions in epilepsy
patients after unilateral amygdalohippocampectomy
and to relate this ability to their everyday social behav-
ior as measured with a self-report questionnaire.

A convenience sample of nine post-surgical patients
with resections of the medial temporal cortex for the
treatment of drug-resistant mesial temporal lobe epi-
lepsy were recruited from Epilepsy Centre
Kempenhaeghe, Heeze, the Netherlands (see Table I).
MRI revealed that all resections were unilateral, restrict-
ed to the medial temporal lobe and included the
amygdala (4 left hemisphere and 5 right hemisphere
patients). None of the patients were medication-free at
the time of testing, but all reported a reduction in seizure
frequency or were seizure free. In addition, fourteen
healthy volunteers with no history of epilepsy or other
neurological impairment were included and served as
controls. No statistical difference in age (£,,=0.32), sex
distribution (Mann-Whitney U=81.0) or handedness
(U=T77.0, assessed by self-report, i.e. indicating the pre-
ferred hand for most everyday activities) were present
between both groups. The control group had a higher
education level (U=24.5, P<0.001) than the patients.
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The Emotion Recognition Task (ERT) was included,
which measures perception of facial expressions at dif-
ferent intensity levels and has been validated in various
neurological and psychiatric patient populations (see
Montagne et al. 2007a for an overview). The task con-
sists of short video clips in which always a neutral face
(i.e., using colored pictures of faces from four different
actors, two males and two females) gradually changed
into one of six basic emotions (anger, disgust, fear,
happiness, sadness and surprise) with different end-
points of emotional intensity (varying from 20% emo-
tional intensity to the 100% full expression). The task
starts with the video clips with the lowest emotional
intensities (0-20%), gradually increasing until all
intermediate steps were shown (0-100%). After the
presentation of each video clip, participants were asked
to judge which emotion was shown on the face by
making a forced choice between one of the six emo-
tions displayed as verbal labels on the computer screen
with no time restriction. Raw data were converted into
a sensitivity measure, i.e. the mean end point (percent-
age of emotional intensity) after which a particular
emotion was consistently recognized correctly.

As an index of the participants’ social behavior and
skills, the Scale for Interpersonal Behavior (SIB) (Arrindell
et al. 2001) was used. This self-report questionnaire was
developed and validated for the independent assessment
of both distress associated with self-assertion in a variety
of social situations and the likelihood of engaging in

Table 1

Demographic variables, intelligence level, depressive symptoms and face perception ability for the patients with

amygdalohippocampectomy and the controls (mean + SEM)

Patients (n=9)

Controls (n=14)

Age 37.1 (3.4) 36.4 (3.4)
Sex (m:f) 2:7 3:11
Handedness (left:right:mixed) 2:6:1 0:14:0
Education level (1-7) 5.0 (0.3) 6.5 (0.1)
NART-1Q 94.1 (4.5) 107.6 (3.3)
BDI-II 5.6(24) 3.1 (1.1
Benton Test of Facial Perception 22.6 (0.8) 23.1 (0.7)
Time after surgery (in months) 18.3 (5.8) -
Age of epilepsy onset (in years) 19.9 (12.8) -
Duration of epilepsy (in years) 18.1 (10.4) -

(BDI-II) Beck Depression Inventory — Second Edition; (NART) National Adult Reading Task
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a specific social response. The SIB consists of 50 items
which all had to be evaluated on two separate five-point
Likert scales; one for the degree of discomfort experi-
enced (Distress) and the other for the probability of
engaging in a specific assertive behavior in various situa-
tions (Performance). Factor analysis (Arrindell et al.
2001) has yielded four subscales: Negative Assertion
(display of negative feelings), Insecurity (expression of
and dealing with personal limitations), Initiating
Assertiveness (social assertiveness and expressing one’s
own opinion) and Positive Assertion (praising others and
the ability to deal with compliments or praise).

The Dutch version of the National Adult Reading Test
(NART) was included as an estimate of premorbid intel-
lectual functioning, since intelligence may contribute to
emotion perception ability. The short form of the Benton
Test of Facial Perception was administered to account for
possible impairments in general perception of neutral
faces. Because depressive symptoms have been shown to
be related to emotion perception (Montagne et al. 2007b),
the Beck Depression Inventory — II (BDI-II) was used to
account for possible mood differences between the two
groups (see Lezak et al. 2004 for a detailed description of
these tests). All tasks were presented in a fixed order to
account for possible order effects.

Results demonstrated no group differences on the
Benton Test of Facial Perception (z,,=0.06) and the
BDI-II (z,=1.54). The controls obtained a slightly
higher NART-IQ score than the patients (z,=2.66,
P<0.05), in accordance with their somewhat higher
education level. Figure 1 shows the results for the sen-
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Fig. 1. Mean sensitivity (percentage emotional intensity
needed in order to correctly recognize the emotion) + SEM
for all six emotions on the Emotion Recognition Task for the
left (LAH) and right (RAH) amygdalohippocampectomy
patients and the control group

sitivity measure of the ERT for the left and right hemi-
sphere patients and the controls. Due to the small
sample size of the patient group, left and right hemi-
sphere patients were taken together in all statistical
analyses. The patients needed more intense expres-
sions than the controls in order to correctly recognize
the emotions fear (#,,=2.7, P=0.02) and disgust (¢,=2.3,
P=0.03), but performed similar to the controls on the
other emotion types (all 7-values <1.4).

Table II summarizes the results for the SIB; no dif-
ferences between the patients and controls were found
on any of the subscales (all -values <1.6). Correlational
analyses between the SIB and the emotions on the ERT
(Pearson’s r) only revealed significant correlations
between the Surprise sensitivity measure and the
Performance measure of the subscales Negative
Assertion (r=—0.45, P=0.04), Insecurity (r=—0.48,
P=0.03) and Positive assertion (r=—0.45, P=0.04).

The present study showed that amygdalohip-
pocampectomy patients required higher intensity levels
of emotional expression to recognize fearful and dis-
gusted faces correctly compared to healthy controls.
This finding was not due to a general deficit in face
perception or to depressive symptoms. The results on
fear perception are in agreement with previous research

Table II

Mean scores (£ SEM) for the subscales of the Scale for
Interpersonal Behavior (for both the Distress and Perfor-
mance indices)

Patients (n=9) Controls (n=14)

Mean SEM Mean SEM
Distress
Total 89.2 10.1 83.1 4.4
Negative 29.6 33 30.3 1.7
Assertion 22.8 2.9 19.3 0.9
Insecurity 18.4 2.9 15.6 1.1
Initiating 12.8 1.6 12.5 0.84
Assertiveness
Positive 149.3 9.1 166.4 6.8
Assertion 384 2.4 43.1 2.6
Performance 46.9 33 52.6 2.0
Total 27.1 2.0 29.1 1.3
Negative 24.0 1.7 26.9 1.2




showing disproportionate impairments in the percep-
tion of fear in patients with lesions of the amygdala and
surrounding structures (Calder et al. 2001, Schmolck
and Squire 2001, Adolphs et al. 2003). Deficits in the
recognition of disgust are generally due to dysfunction
of the insular cortex (Calder et al. 2001), but activation
of the amygdala has also been linked to disgust recog-
nition (Costafreda et al. in press). While the neurosurgi-
cal lesions in the amygdalohippocampectomy patients
obviously did not extend to the insular cortex, previous
studies in chronic temporal-lobe epilepsy patients have
demonstrated that the insular cortex may also play
a role in the origin of the seizures (Isnard et al. 2000)
and may thus be dysfunctional in our group as well.
Moreover, there is evidence for hemispheric lateraliza-
tion of emotion perception (Kucharska-Pietura and
Klimkowski 2002). Although our sample was unfortu-
nately too small to investigate lateralization differences
statistically, visual inspection of the data shows that
patients with lesions of the left amygdala tended to
perform worse on the perception of the emotions fear
and disgust compared to patients with right amygdala
lesions. This is in agreement with previous positron
emission tomography data also showing more involve-
ment of the left amygdala during perception of fearful
faces (Morris et al. 1996). However, a recent meta-
analysis demonstrated that lateralization of the amygda-
la in relation to emotion perception may be predomi-
nantly related to the type of information that is pre-
sented, i.e. lingual information being processed by the
left amygdala and visually presented masked stimuli by
the right amygdala (Costafreda et al. in press). Since
our stimuli were neither verbal in nature nor masked, it
could also be argued that lateralization effects are not to
be expected in the current setup. Future studies should
examine this in more detail.

We observed no differences between amygdalohip-
pocampectomy patients and controls on a measure of
interpersonal behavior. In addition, only a minimal cor-
relation was found between the emotion perception
ability and Scale for Interpersonal Behavior, that is,
between difficulties in recognizing the emotion surprise
and the degree of negative feelings, the frequency of
expressing and dealing with personal limitations, and
the amount of praising others and the ability do deal
with compliments or praise. Thus, emotion perception
ability does not necessarily relate to interpersonal
behavior as rated by the patient. This discrepancy may
also be due to the fact that patients with amygdalohip-
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pocampectomy have limited insight into their own
subjective states and behavior, as most patients are
unaware of their emotion recognition deficits, which
make subjective reports regarding interpersonal compe-
tence of limited value. This is in agreement with a pre-
vious study (Reynders et al. 2005) showing that deficits
in the perception of fearful facial expressions in tempo-
ral-lobe epilepsy patients without amygdalohip-
pocampectomy were not related to the response on
items related to social function as part of a quality of
life questionnaire. Clearly, this indicates that sensitive
neurocognitive tasks are necessary in order to reveal
subtle impairments in emotion recognition in small
groups or individual patients after unilateral brain dam-
age and that self-report questionnaires do not suffice.

It should be noted that some studies have found rela-
tions between social behavior and emotion perception
in other patient groups. For example, in patients with
chronic schizophrenia a positive correlation was found
between abilities in facial expression recognition and
social competence in a role playing test and social
adjustment as rated by hospital staff (Mueser et al.
1996). Others have found impairments in facial expres-
sion identification that were related to observed social
behavioral problems in patients with lesions of the
orbital frontal cortex (Hornak et al. 1996). Future stud-
ies on social cognition in post-surgical epilepsy patients
should also include third-party ratings of the patients’
emotional behavior to investigate whether objective
behavioral measures are perhaps related to objective
measures of emotion perception. It was not the aim of
the current study to investigate changes in emotion
perception compared to the pre-operative status,
although it would be interesting to compare pre- and
post-surgical assessment of social-cognitive functions
in epilepsy patients to unravel the underlying etiology
in more detail.

In sum, the present results support previous stud-
ies showing subtle impairments in emotion recogni-
tion after unilateral amygdalohippocampectomy,
specifically fear and disgust. Although these deficits
did not extend to self-reported problems in daily
social intercourse, neurocognitive tests measuring
aspects of social cognition, such as emotion percep-
tion, may be a valuable addition to the neuropsycho-
logical assessment of pre- or post-operative epilepsy
patients.

The authors would like to thank Mrs. R. Nouwens
for her help in recruiting the participants.
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