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This case study describes 1 year of the psychoanalytic psychotherapy using clinical data, a
standardized instrument of the psychotherapeutic process (Psychotherapy process Q-Set,
PQS), and functional neuroimaging (fMRI). A female dysthymic patient with narcissistic
traits was assessed at monthly intervals (12 sessions). In the fMRI scans, which took
place immediately after therapy hours, the patient looked at pictures of attachment-
relevant scenes (from the Adult Attachment Projective Picture System, AAP) divided into
two groups: those accompanied by a neutral description, and those accompanied by a
description tailored to core conflicts of the patient as assessed in the AAP. Clinically, this
patient presented defense mechanisms that influenced the relationship with the therapist
and that was characterized by fluctuations of mood that lasted whole days, following a
pattern that remained stable during the year of the study. The two modes of functioning
associated with the mood shifts strongly affected the interaction with the therapist, whose
quality varied accordingly (“easy” and “difficult” hours). The PQS analysis showed the
association of “easy” hours with the topic of the involvement in significant relationships
and of “difficult hours” with self-distancing, a defensive maneuver common in narcissistic
personality structures. In the fMRI data, the modes of functioning visible in the therapy
hours were significantly associated with modulation of the signal elicited by personalized
attachment-related scenes in the posterior cingulate (p = 0.017 cluster-level, whole-volume
corrected). This region has been associated in previous studies to self-distancing from
negatively valenced pictures presented during the scan. The present study may provide
evidence of the possible involvement of this brain area in spontaneously enacted self-
distancing defensive strategies, which may be of relevance in resistant reactions in the
course of a psychoanalytic psychotherapy.
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INTRODUCTION
The empirical investigation of the psychoanalytic process and out-
come is of great importance to advance our knowledge of the
psychoanalytic theory of treatment. Several studies have demon-
strated the efficacy of long-term and short-term psychoanalytic
treatment in randomized controlled trials (e.g., Gabbard et al.,
2002; Leichsenring et al., 2004; Leichsenring and Rabung, 2008,
2011). Nevertheless, many clinicians and researchers argue that
detailed single case studies, a time-honored instrument of psy-
choanalytic inquiry and knowledge dissemination (Donnellan,
1978; Edelson, 1985; Kächele et al., 2009) are still an essential
complement to clinical trials in furthering our understanding
of the psychoanalytic process and its relation to outcome (e.g.,
Kächele et al., 2006, 2009). Single case research has been often
indicated as one of the most suitable approach for evaluating psy-
choanalytic treatments (Wallerstein and Sampson, 1971; Edelson,
1988; Hilliard, 1993). Recently, single case studies based on opera-
tionalized instruments have been developed in different domains
(e.g., Kazdin, 1982). These efforts have produced psychother-
apy studies focusing on computerized text-analytic measures (e.g.,

Mergenthaler and Kächele, 1996), process and outcome research
(e.g., Hilliard, 1993; Orlinsky et al., 2004; Gullestad and Wilberg,
2011), and the combination of psychotherapy research and fMRI
(Schiepek et al., 2009, 2013).

The aim of the present study was exploring for the first
time the feasibility of single case research of an ongoing psy-
choanalysis in a neurobiological context using repeated fMRI
measurements. We pursued the integration of clinical presen-
tation, of operationalized formal instruments to describe the
individual psychotherapeutic process, and of neuroimaging tech-
niques to monitor the psychotherapeutic process on both the
clinical and the neural levels. To this end, we collected func-
tional neuroimaging data at monthly intervals from a patient
undergoing psychoanalytic psychotherapy during exposure to
attachment-relevant pictures (Buchheim et al., 2006, 2008). The
main question we wanted to address was the extent to which
the data from functional neuroimaging could be brought to bear
on our theoretical understanding of the psychoanalytic process.
Likewise, we were interested in verifying if existing interpreta-
tions of cortical activity gained in controlled experimental settings
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from neuroimaging studies would maintain their explanatory
power in the context of the single case study of a psychoana-
lytic process. A crucial issue was therefore the existence of an
association between symptoms, the character of the relationship
with the therapist in individual therapy hours, and variation
in the signal from the attachment-relevant scenes probe in the
scanner.

MATERIALS AND METHODS
One year of psychoanalytic therapy of a patient with a chronic
depressive disorder and narcissistic traits was assessed at monthly
intervals (N = 12 sessions) with an established measure for the
characterization of therapy (The Psychotherapy Process Q-Set,
PQS; Jones, 2000), and with a functional neuroimaging probe that
was successfully used to elicit signal in an adult attachment context
in a previous study of the psychoanalytic treatment of recurrent
depression (Buchheim et al., 2012).

The patient, a 42-years-old female lawyer, suffered from rapidly
fluctuating affective states. Waking up the morning she knew that
“this will be an easy day” or “this will be a difficult day.” Her
capacity for successful work and concentration was reduced when
she felt depressed and in a “difficult day mood.” During these
occasions she isolated herself, tended to withdraw from relation-
ships, and worked hard to hide her emotional vulnerability. This
chronic and fluctuating depressive pathology and a fragile, vulner-
able perception of self and others brought her in psychoanalytic
treatment.

In order to obtain an objective assessment of the psychother-
apy process describing the psychodynamic pattern of the patient
and the interaction between the patient and the therapist, one ses-
sion every 4 weeks (first session of the week) at regular intervals
(compatible with interruptions due to vacations and illnesses) was
audiotaped, transcribed, and analyzed with the PQS approach (12
sessions in all). The PQS (Jones, 2000; German version: Albani
et al., 2007) is a rating instrument designed to provide a basic
vocabulary for the description and classification of psychother-
apy processes in a form suitable to quantitative analysis (Q-sort
methodology). The PQS captures a wide range of events in the psy-
chotherapeutic session attributable to both the therapist’s activity
and the patient, including transference manifestations, resistance,
and the accompanying affective states.

Functional neuroimaging scans were taken on the same
days as the recorded therapy hours. As in a previous study
(Buchheim et al., 2012), attachment-relevant scenes were used to
capture individual attachment-related features relevant for the
psychotherapeutic relationship. In the scanner, the patient looked
at the scenes used in a formal measure for the assessment of adult
attachment representations (Adult Attachment Projective Picture
System, AAP; Buchheim et al., 2006, 2008; George and West, 2012).
These scenes were alternately accompanied by sentences neu-
trally describing their content, or by sentences that referred to
the personally relevant content evoked by them as extracted by
a previous AAP interview. The contrast of interest was the dif-
ference between the signal evoked by the personalized and the
neutral textual descriptions of the scenes. This contrast detected
neural substrates activated by the appraisal of the personal ele-
ment in the attachment scenes, at the net of generic activations due

to the perceptual encoding of the scenes and reading the textual
description.

Note that we did not have access to changes in brain func-
tion during therapy, since the functional neuroimaging sessions
necessarily took place after, and not during, therapy hours. How-
ever, we were aided in our attempt in establishing a link between
mind states, therapy, and neural substrates by the oscillations of
the patient between “difficult” and “easy” days, a change in mood
that may have been relatively stable from the therapy hour to the
functional neuroimaging session. Hence, the data we present doc-
ument changes in these modes of emotional functioning that had
consequences on the quality of the therapy hours, rather than the
therapy hours themselves. The question of interest was the extent
to which clinical data from the therapy hours and neural activa-
tion were reciprocally informative of the mental states at the base
of the “easy” and “difficult” moods. This focus also allowed us
to sidestep the issue of change over the course of therapy, which
would possibly be confounded by habituation or learning effects
in the neuroimaging data.

PARTICIPANTS
The analyst was a very experienced training analyst with an interest
in research. She agreed to take part in our study and to audiotape
one therapy session a month for the PQS analysis. She works in a
private practice as a psychiatrist.

The patient also agreed to take part in the study. She was given
information about the study and signed a declaration of her will-
ingness to participate for 1 year and to be assessed with several
questionnaires and the functional neuroimaging scans. The treat-
ment was paid by the health insurance. This study was approved
by the ethical committee by the University of Ulm in the context
of the Hanse-Neuro-Psychoanalysis Study (Buchheim et al., 2008,
2012). The patient gave written informed consent to the publica-
tion of the data. However, the case report should be written taking
into consideration the need to protect the identity of the patient.

TREATMENT
This patient was treated with a standard long-term psychoanal-
ysis with a frequency of two face-to-face sessions per week.
Standard key techniques included exploration, clarification, and
interpretation. Interpretive interventions aimed to enhance the
patient’s insight into her repetitive conflicts sustaining her prob-
lems; supportive interventions aimed to strengthen abilities that
were temporarily inaccessible to the patient’s owing to acute stress
(e.g., traumatic events) or were not sufficiently developed (e.g.,
Fonagy and Kächele, 2009; Shedler, 2010). The establishment of
a helping (or therapeutic) alliance is regarded as an important
component of supportive interventions. Transference, defined as
the repetition of past experiences in present interpersonal rela-
tions, constitutes another important dimension of the therapeutic
relationship. In psychodynamic psychotherapy, transference is
regarded as a primary source of understanding and therapeutic
change (e.g., Fonagy and Kächele, 2009). In this low frequency
therapy, the analyst followed an intersubjective approach, charac-
terized by the focus on the inner and outer reality of the patient’s
self and object representations and the aim to increase the patient’s
capacity to differentiate between reality and fantasy by enhancing
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self-reflection (e.g., Ogden, 1977, 1989; Fonagy et al., 2004; Dreyer
and Schmidt, 2008).

CLINICAL AND BEHAVIORAL OUTCOME VARIABLES
The clinical and behavioral outcome data served different pur-
poses. First, the monitoring of symptoms with self-rating scales
documented changes in affective symptoms at the days of the data
collection. In clinical studies, these data describe the level of symp-
toms and document changes during therapy (in the present case
study, these measures indicated a substantially stable state over
the year of the study, as detailed below). Second, the clinical rat-
ing of the hour by the therapist and the PQS documented the
exchange between patient and analyst during therapy through the
clinical impression and an operationalized assessment instrument.
Variation in these data provided correlates to explore with the neu-
roimaging probe. Third, the AAP interview provided material on
core attachment issues specific to the patient for the preparation
of the stimuli used in the neuroimaging sessions. Almost as a side
product, it also provided an assessment of the attachment pattern
of this patient at the beginning of study. The AAP interview, how-
ever, is not administrable on a monthly basis and for this reason
could not be used as a clinical correlate of the neuroimaging data
in the present setting. Fourth, a post-scan self-rating question-
naire was administered to evaluate reported involvement with the
stimuli presented during the scan session. These data were meant
as an aid in interpreting the fMRI analysis. Finally, the results
section also reports on the patient using a more customary clini-
cal description informed by psychoanalytic views. We considered
the clinical description an integral part of the results, this being a
single case study. This description is meant to provide guidance
on the psychopathology of this patient, to be compared with the
functional role of neural structures identified in the neuroimaging
study.

Clinical rating of the hour by the therapist
The analyst rated on a clinical level dichotomously if the 12 sessions
were “difficult” or “easy.” According to her documentation the
classification in “difficult” or “easy” was very clearly identifiable.
The “difficult” sessions started with silence and remained quiet
and inhibited. The “easy” sessions started fluently and remained
talkative.

Psychopathology monitoring with self-rating scales
At each scanning session, the patient filled a number of self-rating
scales documenting her psychopathological state. State depres-
siveness was rated with the Collegium Internationale Psychiatriae
Scalarum (CIPS)-depressiveness scale (Zerssen, 1976). This is a
self-rating depressiveness scales provided in two parallel series of
questions, which may be used in alternative turns in sequential
assessments. The general burden of symptoms was gaged with the
outcome questionnaire (OQ)-burden subscale (German version:
Haug et al., 2004).

Psychotherapy process Q-set
The PQS is an operationalized instrument for the characterization
of therapy hours (Jones, 2000). It consists of 100 items covering
a wide range of aspects in the behavior of the patient and her
interaction with the therapist. Unlike most rating instruments,

the items are not arranged in predefined groups that considered
together provide scores on clinical dimensions identified a pri-
ori. Instead, a typical use of this instrument in psychotherapy
research is the identification of hallmark of hours with specific
characteristics. For example, one may attempt to identify items
correlating with a negative therapeutic reaction, ascertained clin-
ically in a carefully monitored therapy sample. Among their uses,
these items can identify both the unity and coherence of treat-
ment sessions, and detects changes between hours and patients.
The PQS-instrument shows excellent inter-rater reliability, item
reliability, concurrent, and predictive validity for several studies
and various types of treatment samples (see Levy et al., 2012). The
inter-rater reliability, assessed for all 100 items and tested by cor-
relating the Q-sorts of multiple raters, is high as evidenced by
levels of inter-rater agreement/reliability (kappa ranges from 0.83
to 0.89). Reliability varies from adequate to excellent for individ-
ual items, giving values between 0.50 and 0.95 (see Levy et al.,
2012). In this study verbatim transcribed sessions were coded by
two independent raters, who were blind to all therapy hours. Two
independent trained judges rated all 12 psychotherapy sessions
and achieved a correspondence of kappa between 0.80 and 0.97.

Statistical analysis of behavioral data
Because of the inherently correlational and explorative character
of data obtained with the PQS, we investigated the tendency of
PQS scores to covary across items with a principal component
analysis. To compute significance levels of principal components,
we carried out 2000 Monte Carlo simulations in which princi-
pal component analyses were computed on data with the same
item range and distribution, but varying independently from each
other. Significance values were computed as quantiles of the first
and second components of the simulations (to test the signifi-
cance of the first and second component, respectively). Significant
components provide evidence that a set of therapy characteristics
occur together, suggesting the existence of recurrent interaction
dynamics.

Hypothesis testing on PQS items were conducted on the linear
trend (the months of therapy from 1 to 12) and on the classification
of “easy” and “difficult” hours provided by the analyst. The first
test documented the existence of a change in the tendency of these
interaction dynamics to occur with different frequencies at the
beginning and at the end of the period of the study. The second
test constituted an objective verification of the clinical impression
of the analyst. Tests were carried out independently on each PQS
item, correcting for the multiple comparison using a permutation
method with 2000 steps (Blair et al., 1994). In this approach, at
each permutation the maximal (minimal) t-value obtained from
conducting the test on the PQS item was recorded. The significance
levels of high (low) t-values, with adjustment for multiple testing,
were given by the quantiles of the recorded maximal (minimal)
t-values.

Self-rating questionnaire after fMRI sessions
To monitor the extent of emotional involvement and autobio-
graphical character of the three core sentences during the course of
the psychotherapy, we administered a self-rating questionnaire to
the patient after each fMRI session. In the questionnaire the patient
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was asked to rate the personalized sentences from the AAP scenes
used in the scanner by answering the following two questions:
“How much of the sentence applies to you autobiographically?”
and “How strong did this sentence move you emotionally?” The
patient had to assign a score between 1 and 7, where 1 meant not
at all, 4 meant middle intensity, and 7 meant very much.

AAP interview
Attachment classification and fMRI-stimuli were derived from the
AAP (George and West, 2012), an established and validated inter-
view to assess attachment representations, based on a set of eight
picture stimuli. The stimuli are line drawings of a neutral scene
and seven attachment scenes (e.g., illness, separation, solitude,
death, and threat). The AAP classification system designates the
four main adult attachment groups identified using the AAI clas-
sification system (secure, dismissing, preoccupied, unresolved).
Classifications are based on the rating of several scales (e.g., agency
of self, connectedness, synchrony, deactivation) on the basis of ver-
batim transcripts of the stories to the seven attachment activating
stimuli.

Administration involves asking participants in a semi-
structured format to describe the scene in the picture, including
what characters are thinking or feeling, and what they think might
happen next. Three core sentences that represented the attachment
pattern of the participants were extracted from the audiotaped
responses to each AAP picture stimulus by two independent cer-
tified judges (e.g., “A girl is incarcerated in that big room,” “My
mother suffered until the end and the ambulance came often”).
These sentences were paired to the respective picture to consti-
tute the “personally relevant” trials tailored to each participant.
These same pictures, paired to sentences describing only the envi-
ronment of the depicted situation (e.g., “There is a window with
curtains on the left and right,”“There is a bed with a big blanket”)
constituted the “neutral” trials (see also Buchheim et al., 2012).

NEUROIMAGING OUTCOME VARIABLES
The neuroimaging session took place on the same day as the
recorded psychotherapy hour. It consisted of the task in the scan-
ner and in the administration of a rating instrument to assess the
patient’s reaction to the items presented in the scanner.

Neuroimaging task
In each trial, the patient looked at pictures of attachment-relevant
AAP scenes, accompanied by a short descriptive text. Each picture
was presented for 20 s, followed by a fixation point for about the
same duration (Figure 1). The AAP consists of a set of seven of
such pictures; this set was repeated 12 times, for a total of 84 trials.
Repetitions of the set were divided into two groups: those in which
the descriptive text was a neutral rendering of the figures appearing
in the scene (neutral trials), and those where the description was
tailored to core conflicts of the patient as assessed in the initial
AAP interview (personally relevant trials).

Image acquisition
MRI data were recorded using a 3-T Magnetom Allegra head scan-
ner (Siemens, Erlangen, Germany), equipped with a standard head
coil. In each session, 508 EPI T2*-weighted whole brain volumes
were acquired (TR/TE = 2500/30 ms, flip angle 90◦, FOV 192 mm,

matrix 64 × 64, voxel size 3 mm × 3 mm, slice thickness 3 mm,
44 slices, standard AC–PC orientation). Sessions were repeated in
monthly intervals for a year, for a total of 12 sessions.

Preprocessing and statistical analysis of neuroimaging data
Data were analyzed with the Statistical Parametric Mapping (SPM)
package (Frackowiak et al., 2003), using a voxelwise approach.
After realignment and normalization into Montreal Neurological
Institute (MNI) space, volumes were smoothed with a Gaussian
isotropic kernel (8 mm full width-half maximum). The blood oxy-
genation level-dependent (BOLD) response function was modeled
by convolving the trial onsets with a standard hemodynamic
response function. Effects of interest were estimated for each
session separately (in a model that included presentation of the
scene + textual description combination and whether the combi-
nation was personalized or not) and brought to the second level
to account for a random effect of sessions (Penny and Holmes,
2007). At the second level, main effects were tested with one-
sample t-tests. The interaction between quality of the hour and
personalized effect was given by an additional second-level regres-
sor indicating whether the hour was “easy” or “difficult.” This
regressor is orthogonal to the one-sample t-test of the personalized
effect (Viviani, 2010).

The main effect of interest of the study was given by the con-
trast personally relevant vs. neutral, and its interaction with the
index of the quality of the session, as indicated by the therapist and
its operational characterization through the PQS scores. To iden-
tify regions associated with the presentation of the personalized
trials, we performed a whole-brain estimation of the model voxel
by voxel. The significance levels reported in the text of section
“Results” are corrected at cluster level (Poline and Mazoyer, 1993;
Friston et al., 1994) for the whole volume.

The post-scan self-rating scales were analyzed separately from
neuroimaging data using the freely available package R (The R
Foundation for Statistical Computing, www.r-project.org, Vienna,
Austria; repeated measures regression: function lmer, package
lme4, version 2.13.1; Bates and Maechler, 2009). The dependent
variable (emotional involvement or extent of autobiographical
character of the scene–sentence couple) was modeled in a repeated
measurements linear model as an effect of the hour charac-
ter (“easy” or “difficult”) and the personally relevant AAP scene
as fixed effects, and the session and the sentences as grouping
variables for the random effects.

RESULTS
CLINICAL DESCRIPTION OF THE PATIENT
The patient, a 42-years-old lawyer, suffered since the birth of her
first daughter from rapidly fluctuating affective states. From a
clinical point of view, the patients had a moderate functioning
level. During the so-called “difficult day”-states she isolated her-
self and tended to withdraw herself in relationships and hide her
emotional vulnerability in contrast to the so-called “easy days”-
states, where the patient felt self-conscious and full of personal
strength. Regarding her personality structure she showed some
narcissistic features (Kernberg, 1984; Cain et al., 2008; Pincus
and Lukowitsky, 2010), being self-centered and rather achieve-
ment oriented. She defined herself frequently via money, success,
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FIGURE 1 | Schematic representation of the AAP scenes and sentences used in the functional neuroimaging study (example of a personalized trial).

and reputation. When she felt in her job that clients were not as
satisfied with her work as she expected from herself she broke
down and was ruminating anxiously if they will come back. This
pattern demonstrated that her self-esteem fluctuated according
to the gratifying or frustrating experiences in relationships and
how she evaluated the distance between the goals and aspirations.
Because of her harsh super-ego demand for perfection she was
in an instable inner state and self-esteem could be diminished
rapidly.

The patient lived in a long-lasting relationship. However,
she characterized the relationship with her husband as compet-
itive with respect to their tendency to experience rivalry and
envy. Moreover, there was a clear discrepancy between her self-
perception and the perception that significant others had of the
patient. Although easier days were subjectively felt more pleasant
by the patient, her husband reportedly found it very difficult to
deal with her. This often led to constant, seemingly unsolvable
conflicts and to repeatedly considering separation.

One of her major unconscious defensive structure seemed to
circle around fantasies of success and grandiosity, leading to her
dependency to be admired by others and to bouts of insecurity
disrupting her sense of grandiosity or specialness (for a description
of the related dynamic, see Kernberg and Yeomans, 2013).

According to the observations of the analyst collected over
1 year of clinical work, the following topics may be considered

key to the psychodynamic understanding of the patient and her
treatment:

1. On “difficult” days the patient showed a severely inhibited
capacity to think and to express feelings and thoughts and fell
into silence. On “easy” days the patient talked expansively and
her personality appeared strong.

2. The association of the fluctuating symptoms with unresolved
loss experiences and fear due to uncontrollable guilt-feelings.

As we shall see later, these two core issues could be retrieved in
the formal assessment of the interaction between the patient and
the therapist using the PQS methodology.

From a psychodynamic and biographic perspective the analyst
suggested that two events of death were useful to understand the
nature of the patient’s symptoms. These events revealed the under-
lying vulnerability of the patient with respect to this issue and the
related latent feelings of helplessness and impotence. When the
patient was 30-years old her mother died unexpectedly. She felt
guilty, because she was unable to call the emergency doctor in
time. Moreover, the tragic loss through death of a colleague some
years previously coincided with the birth of her first child, a son.
Again the patient felt guilty, because she was not able to reach her
colleague in time to be able to help her. Her fluctuating depressive
symptoms might be interpreted as the outcome of this defen-
sive structure. On “easy days” her functioning was predominantly
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characterized by externalization with an increase of activity and
personal strength, while on “difficult days” internalization led to
inhibition of activity and severe self-doubts. These latter phases
were characterized by affective distance between the patient and
her object world in an effort to preserve the illusion of control
relative to object loss (Modell, 1975).

Since the patient demonstrated a complex chronic affective
disorder with difficult personality traits and a rigid defensive
structure, there was an indication for long-term psychoanalytic
treatment with two sessions per week (Leichsenring and Rabung,
2011). The treatment setting was face-to-face, thus creating a
positive stable counterpole to her mood changes. The posi-
tive stabilizing effect of the therapy was noticeable early in the
treatment even though the total process was taking a very long
time. The treatment centered on the deeper understanding of
her uncontrollable mood-shifts and her impaired self-perception
and perception of others. The question of failure and/or the
continuing of the analytic work were constantly present. The
transference relationship was mirrored by her experiences of
loss: she failed to prevent the unexpected deaths, and for a
long time the analyst and the patient failed to prevent the unex-
pected mood-shifts and to find ways how she could regulate and
stabilize her affective instability. Gradually, the patients internal-
ized a better perception of herself and it became easier for the
patient to succeed regulating her mood toward the state charac-
terizing “easy” days. One major focus of the treatment was to
increase the patient’s ability to react timely in case of severe events
like illness or death, and therefore to be able to process these
potential traumatic events in a more controlled and integrated
way.

ATTACHMENT DATA
The patient was administered the AAP interview at the beginning
of the fMRI experiments and 1 year later. The AAP interview
had two purposes. On the one hand we assessed the patient’s
attachment representation at the beginning of the fMRI assess-
ment and on the other hand we extracted core sentences of the
patient’s narratives in the AAP interview as the personalized stim-
ulus material in the fMRI setting (see Section “Neuroimaging
Task”). The patient was classified as unresolved (i.e., disorganized).
Unresolved stories typically leave characters without protection,
describe feelings of extreme mental distress that have not been
diminished or transformed, or leave threatening images looming
without addressing them further. The patient demonstrated a lack
of resolution especially in the AAP Picture “Cemetery” where the
loss of the father was associated with mourning, loneliness and a
present dialogue with the dead father, which indicated a spectral
quality.

ANALYSIS OF SELF-RATING SCALES
Analysis of the CIPS-depressiveness score gave a mean value of
12.2 (SD 5.2, range 8–19), indicating affective symptoms of mod-
erate intensity. The regression of the scores over time failed to
demonstrate the existence of changes. Nominally, in the examined
monthly sessions the patient became more depressed during the
year she was monitored (Figure 2), but the result was far from
significant (t = 1.05; df = 10, p = 0.34, two-tailed).

FIGURE 2 | Plot of depressiveness scores (y -axis) over the 12 months

of the study (x -axis).

The general burden of symptom, as measured by the OQ sub-
scale, was on average 41.75 (SD 5.0, range 33.53), indicating
alternating degree of symptom severities crossing the line of norm
values (Haug et al., 2004). Like depressiveness, the symptom bur-
den also increased lightly, but not significantly, during this period
(t = 1.16, df = 10, p = 0.27, two-tailed).

PQS SCORES
The analysis of the PQS scores took place in three steps. In the first
step, we undertook an explorative analysis to answer the question
of whether there were consistent changes over therapy hours across
different items of the PQS, by carrying out a principal component
analysis of the PQS scores. This analysis aimed at detecting items
that were high or low together in the same hour, without imposing
a priori constraints on what these items should be, as would be
the case if items had been grouped into preformed scores. We also
looked at whether these changes were consistent with a linear trend
(i.e., a gradual change over time). In the second step, we looked
at the existence of items that were associated with the analyst’s
classification of the hours in good and bad. In the final step, we
looked at whether changes detected during the explorative analysis
related to the changes associated with the analyst’s judgment.

In the principal component analysis of PQS scores, the first
detected component, which explained about 32% of the variance
of PQS items over time, was highly significant (p < 0.001). A
second component only reached trend significance (p = 0.06),
explaining 16.7% of the overall variance over time. Further com-
ponents, explaining 13% of the variance of less, failed to reach
significance even at trend level. The 10 items scoring highest in the
first and second components are shown in Table 1.

Several items in the principal component analysis scored nega-
tive values. The PQS manual contains specific indications to score
items as distinctively low. In the first component, a low score on
item 54 is given for rambling or incoherent communications, and
on item 23 for lack of a guiding discourse thread; on item 13 for the
patients appearing bored or dull, and on item 74 grave or somber.
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Table 1 |Ten highest scoring items from the principal component analysis of the PQS.

Polarity Weight PQS item

First component

+ 0.41 25: Patient has difficulty beginning the hour.

+ 0.33 12: Silences occur during the hour.

− −0.30 54: Patient is clear and organized in self-expression.

+ 0.25 7: Patient is anxious or tense (vs. calm and relaxed).

− −0.21 13: Patient is animated or excited.

− −0.21 23: Dialog has a specific focus.

− −0.20 74: Humor is used.

+ 0.16 8: Patient is concerned or conflicted about his or her dependence on the therapist (vs. comfortable with

dependency, or wanting dependency).

− −0.16 87: Patient is controlling.

+ 0.15 15: Patient does not initiate or elaborate topics.

Second component

− −0.29 30: Discussion centers on cognitive themes, i.e., about ideas or belief systems.

− −0.28 31: Therapist asks for more information or elaboration.

+ 0.27 40: Therapist makes interpretations referring to actual people in the patient’s life.

− −0.25 45: Therapist adopts supportive stance.

+ 0.25 63: Patient’s interpersonal relationships are a major theme.

− −0.22 12: Silences occur during the hour.

− −0.21 66: Therapist is directly reassuring

− −0.20 95: Patient feels helped.

+ 0.19 1: Patient verbalizes negative feelings (e.g., criticism, hostility) toward therapist (vs. makes approving or

admiring remarks).

+ 0.19 49: The patient experiences ambivalent or conflicted feelings about the therapist.

Considered together with items with high scores (whose interpre-
tation is immediate), they show that component one prevalently
collected items suggesting difficult or inhibited communication
of the patient toward the analyst, with frequent phases of silence.
These occurred together with other items suggesting the presence
of a tense, sober mood (items 7, 13, 74).

The second component appears to characterize form and con-
tent of the intervention of the analyst (items 31, 40, 45, 63, 66)
and the sometimes difficult reaction of the patient to them (items
1, 49, 95).

We then tested the existence of a linear trend in the changes
over time in these component scores. This would have been the
case, for example, if the character of the hours changed over the
year of therapy, and these components reflected this systematic
change. However, the regression of the component scores on
the time trend was not significant (first component: t = 0.99,
df = 9, p = 0.35, two-tailed; second component: t = 0.82, df = 9,
p = 0.43, two-tailed), suggesting that they did not change over
time (Figure 3). Even if the main components did not appear to
reflect a change over time, it is conceivable that some other iso-
lated item did. To verify this hypothesis, we tested the regression
of each item score over time separately, correcting the significance
level for the 100 tests. Also this analysis failed to detect items

reflecting a change over the year of therapy. The item that was
most associated with time was item 76 (“Therapist suggests that
patient accept responsibility for his or her problems,” which how-
ever failed to reach significance (t = 4.22, p = 0.14, two-tailed
corrected for multiple comparisons). In summary, change over
time in the PQS scores did not document a systematic change
after 1 year of therapy relative to the beginning of the monitoring
period.

In the second step of the analysis we looked at the existence
of items that were associated with the analyst’s classification of
the hours in “easy” and “difficult.” Both easy and difficult hours
occurred during this year, and a logistic regression of the occur-
rence of easy hours over time showed the absence of a significant
time trend (z = −0.53, p = 0.60). The separate regression of
each PQS item on the analyst indicator of the quality of the hour
detected three significant items, after correcting significance lev-
els for multiple comparisons: item 12 (“Silences occur during the
hour”), t = −9.16, p = 0.004 (two-tailed, corrected); item 61
(“Patient feels shy and embarrassed (vs. un-self-conscious and
assured.),” t = −5.76, p = 0.03; item 54 (“Patient is clear and
organized in self-expression”), t = 5.39, p = 0.04. A fourth item
reached trend significance, item 7 (“Patient is anxious or tense (vs.
calm and relaxed).”), t = −4.95, p = 0.063.
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FIGURE 3 | Plot of first component scores over time, together with the

respective linear trends (on the x -axis by the monthly session). In blue,
first component scores; in green, second component scores. Both
component scores display a small tendency to increase over time, which
however was not significant.

Finally, we looked at whether changes detected during the
explorative principal component analysis in the form of compo-
nent scores related to the changes associated with the analyst’s
judgment. There was a significant association between the first
component scores and the analyst’s indicator of the quality of the
hour (t = −5.03, df = 9, p = 0.0006). The second component,
in contrast, was not significantly associated (t = 1.01, df = 9,
p = 0.33).

In summary, there was at least one set of PQS items that
changed together across therapy hours. These changes were not
associated with a time trend, indicating stability of the under-
lying psychotherapy pattern; however, they were associated with
the occurrence of “easy” and “difficult” days. This result did not
change if the PQS items were regressed individually on time and
day difficulty.

CORE PSYCHODYNAMIC FEATURES OF THE PATIENT AND PQS
RESULTS: AN EXPLORATORY COMPARISON
We compared the clinical features of “difficult” and “easy” days
with the first component from the PQS, obtained independently
from information on the day difficulty (see Table 2). This compar-
ison revealed convergent patterns. The clinical description of the
analyst, emphasizing the difficulties of expression of the patient, is
consistent with the items in the first component detailing inhib-
ited communication, silence, or ineffective content on difficult
days. The identification by the analyst of unresolved feelings of
loss corresponds to the items related to tense and sober mood.
We conclude that the PQS analysis could validate the subjective
evaluations of the analyst.

ANALYSIS OF POST-SCAN SELF-RATING QUESTIONNAIRE
The patient was asked after each fMRI session to rate personalized
sentences from the fMRI task with respect of self-involvement and
autobiographical content (see Section “Materials and Methods”).
The analysis of emotional self-involvement revealed that the rating

was on the whole significantly higher in the fMRI sessions that
followed “easy” therapy hours (t = 2.08, df = 9, p = 0.03, one-
tailed). This result did not change if the autobiographical rating
was added as a confounding covariate to the model (t = 2.08). This
expanded model also revealed that the autobiographical rating
was in the individual items associated with the level of emotional
involvement rating (t = 3.9, df = 193, p < 0.001). In contrast,
there was no significant change in ratings of the autobiographical
character of the personalized sentences in association of the quality
of the hour (t = 1.27, df = 9, p = 0.12 one-tailed).

In summary, these self-rating data confirmed the existence of
a qualitative difference between “easy” and “difficult” days that
involved the stimuli presented in the scanner through the tendency
of a higher self-rated emotional involvement on “easy” days. How-
ever, over and above this association, there was an even stronger
association at each individual rating between the level of self-
involvement and the level of autobiographical character of the
scene + text combination.

NEUROIMAGING RESULTS
When viewing the pictures described by personalized text, relative
to those with neutral descriptions, the patient activated several
areas, prevalently on the left. The most prominent activations
involved the ventrolateral and the dorsolateral prefrontal cortex,
the perigenual portion of the medial prefrontal cortex, the pos-
terior cingulate and precuneus, the middle temporal gyrus, and
the anterior tip of the inferior temporal gyrus, and the occip-
ital/calcarine cortex (see Figure 4A and Table 3). No area was
significantly more active when looking at the neutral scenes.

The interaction of the effect of personal relevance with good-
ness of therapy hours was significant in the posterior cingu-
late/precuneal region (MNI coordinates, x, y, z: −6, −60, 40,
t = 6.7, cluster size in voxels: 633, p = 0.017). Here, the signal
while looking at personalized scenes was higher when the therapy
hour was bad. This area, shown in Figure 1B, was part of the
medial prefrontal network that was associated with viewing per-
sonalized scenes (Figure 1A). Other, smaller areas detected in the
interaction failed to reach significance. No significant interaction
was observed in the opposite direction.

We also tested the interaction between the effect of personal
relevance and a linear time trend, to detect changes in activation
that developed during the year of therapy. In the interaction with
the positive time trend, a cluster extending from the left post-
central gyrus to the middle frontal gyrus was significant (MNI
coordinates, x, y, z: −54, −12, 40, t = 10.2, cluster size in vox-
els: 1410, p < 0.001). This interaction partially overlapped with
the prefrontal interaction in Figure 4A (d, dorsolateral prefrontal
cortex). No effect was observed in the interaction with a negative
time trend.

DISCUSSION
Recently, the issue of the relationship between Freudian thought
or psychoanalytic theory and technique more generally and
neuroscience has been the object of renewed interest (Carhart-
Harris et al., 2008; Carhart-Harris and Friston, 2010; Solms and
Panksepp, 2012; Zellner, 2012; Schmeing et al., 2013). In the
present study, we attempted to integrate a clinical description of
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Table 2 | Clinical characteristics compared to PQS-items (principal component analysis).

Clinical characteristics PQS-items

On “difficult” days the patient showed a severely inhibited capacity

to think and to express feelings and thoughts and fell in silence.

Item 25: Patient has difficulty beginning the hour.

Item 12: Silences occur during the hour. 15: Patient does not initiate or

elaborate topics.

Item 15: Patient does not initiate or elaborate topics.

The association of the fluctuating symptoms with unresolved loss

experiences and fear due to uncontrollable guilt-feelings

Item 7: Patient is anxious or tense (vs. calm and relaxed).

Item 8: Patient is concerned or conflicted about his or her dependence on the

therapist (vs. comfortable with dependency, or wanting dependency).

FIGURE 4 | (A) Parametric maps of activations detected in the personally
relevant vs. neutral contrast, overlaid on a template image. (B) Parametric
maps of the interaction of the same contrast with hour quality, as rated by
the therapist. Slices positioned at MNI coordinates x = −6 (left) and z = 40
(right). For illustration purposes, the parametric map was thresholded at
p < 0.005, uncorrected, and a cluster size of 150 voxels (1.2 cm3). a,
precuneus and posterior cingulate, active at both the contrast personally
relevant vs. neutral and its interaction with hour quality; b, calcarine cortex;
c, perigenual medial prefrontal cortex; d, dorsolateral prefrontal cortex.
Areas a and c (labeled in green) belong to the “default network system”;
area d to the dorsal attentional network (in blue). The red label b refers to
primary visual areas.

the psychoanalytic process with two empirical instruments, one
providing an operationalized assessment of the therapeutic inter-
action, and the other information on brain activity based on a
functional neuroimaging probe. Our aim was to explore the extent
to which the two main mental states of the patient and their effect
on the psychoanalytic interaction could be observed not only at
the clinical level, but also through the data delivered by these two
additional instruments.

Analysis of the symptomatic scales gave the picture of a patient
with affective symptom severity of moderate intensity, occur-
ring in a patient with a personality with narcissistic features, as
described in detail in Section“Results.”The unresolved attachment

pattern emerging from the AAP interview is consistent with the
analyst’s clinical presentation and with recent attachment data
on patients, comorbid with borderline personality disorder and
narcissistic personality disorder (Diamond et al., 2012).

The analysis of the PQS data showed that sessions differed along
a main axis, defined by the first component. This component
was highly correlated with the judgment of the analyst on the
quality of the sessions. This analysis revealed that “easy” hours
were associated with items describing the deeper understanding
of relationship issues, “difficult” hours with silence in the therapy
hours and difficulties of the patient to feel at ease. Furthermore,
there was no evidence in the PQS data of a linear trend over time
that reflected systematic changes from the initial to the final phases
of the year monitored by the study. In summary, the main change
across sessions present in the PQS data was the one documented by
the analyst through her judgment in a phase of therapy where the
patient remained stable. This source of change was not associated
with a time trend, as “easy” or “difficult” days did not occur more
often at the beginning or end of the observation year. This allows
excluding the confounds of habituation or learning effects from
the regressor representing quality of the hour.

The activation pattern in the contrast of the main effect per-
sonally relevant vs. neutral (Figure 4A) was characterized by the
presence of two main groups of areas. The first included areas
that are often active in functional neuroimaging studies and that
are known to be active while carrying out a focused task (Duncan
and Owen, 2000). This group includes the ventrolateral and the
dorsolateral prefrontal cortex, and the occipital/calcarine cortex
(for visually presented stimuli). The second group may be con-
sidered more specific for the material used in the present study,
and included areas in the medial wall (anterior cingulate, and
the posterior cingulate and precuneus). The activation pattern
of these areas was consistent with the activation found in stud-
ies in the literature in which participants were asked to judge the
degree to which stimuli presented during the scan were attributed
to the self, or were felt to be part on oneself/one’s own descrip-
tion (Figure 5; for a systematic review and meta-analysis of the
literature, see van der Meer et al., 2010; Qin and Northoff, 2011).
The medial prefrontal cortex may also be associated with changes
after the therapy of affective disorders (Messina et al., 2013). We
therefore considered the areas in this second group as those most
likely involved in processing the personally relevant content of the
stimuli.
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Table 3 | Activations for the contrast personalized vs. neutral.

MNI coord. (mm) Brodmann area peak t p (peak lev.) k p (cl. lev.)

−50 30 −2 L Inf. frontal orb. (BA45) 13.84 0.001 10393 <0.001

−46 −2 −46 L Inf. temporal (BA20) 11.67 0.007 s.c.

−68 −52 8 L Mid. temporal (BA21) 10.67 0.020 s.c.

−8 56 20 L Med. Sup. frontal (BA10) 8.38 0.148 3131 <0.001

−6 56 8 L Med. Sup. frontal (BA10) 8.03 0.197 s.c.

−12 36 −8 L Mid. frontal orb. (BA11) 7.01 0.440 s.c.

22 −100 10 R Sup. occipital (BA17) 7.84 0.230 2787 <0.001

8 −86 0 R calcarine (BA17) 7.43 0.319 s.c.

20 −88 2 R calcarine (BA18) 6.62 0.575 s.c.

−4 −10 76 L Suppl. motor area (BA6) 6.48 0.627 834 0.002

−4 2 58 L Suppl. motor area (BA6) 4.58 0.999 s.c.

−12 8 74 L Sup. frontal (BA6) 4.22 1.000 s.c.

54 −6 52 R Precentral (BA6) 5.65 0.904 800 0.002

54 4 38 R Precentral (BA6) 5.52 0.932 s.c.

42 14 30 R Inf. frontal Operc. (BA48) 4.91 0.995 s.c.

68 −36 −2 R Mid. temporal (BA21) 5.22 0.976 245 0.372

62 −34 10 R Sup. temporal (BA22) 4.63 0.999 s.c.

66 −42 20 R Sup. temporal (BA22) 4.49 1.000 s.c.

−4 −14 44 L Mid. cingulum (BA23) 5.19 0.979 199 0.561

−10 −20 50 L Mid. cingulum (BA23) 3.95 1.000 s.c.

−40 −46 56 L Inf. parietal (BA40) 5.08 0.987 173 0.686

Shown are peaks at least 8 mm apart from clusters of at least 150 voxels (1.2 cm3), and uncorrected significance p < 0.005. Explanation of abbreviations: MNI coord.
(mm.), Montreal Neurological Institute coordinates (in millimeters); p (peak lev.), significance level, peak correction according to random field theory; k, cluster size, in
2 × 2 × 2 mm. voxels; p (cl. lev.): significance level, cluster correction according to random field theory; s.c., same cluster; L, left; R, right; Inf., inferior; Mid., middle;
Med., medial; Sup., superior; Orb., orbital; Suppl., supplementary; Operc., operculum.

Within this pattern of activation of areas associated to the self
and personal relevance, the posterior cingulate cortex was modu-
lated by the interaction with the quality of the therapy hours that
had immediately preceded the scan. This association represent
evidence of a neural substrates accompanying opposing mental
states that, as shown in the self-rating scales, the judgment of the
analyst on the quality of the hour, and the formal instrument for
assessing the therapeutic exchange, represented a coherent con-
stellation of internally experienced and interpersonally exchanged
affect.

The posterior cingulate cortex has been shown in other stud-
ies to be modulated by self-distancing from negatively valenced
pictures presented during the scan (Koenigsberg et al., 2010) or
when down-regulating the reaction to a negative stimulus by
self-distraction (Kanske et al., 2011). Of particular interest in the
present context is the study by van Reekum et al. (2007), in which
gaze fixations were recorded while participants viewed aversive
scenes and were left free to choose the down-regulating strategy.
This area highly correlated with the amount of eye movements
of the participants, who were directing their gaze so as to avoid
the focal area of the image where the disturbing content was
represented. This area was also reported to be active in regu-
lation strategies adopted by patients with personality disorders

characterized by poor emotion regulation (Koenigsberg et al.,
2009; Doering et al., 2012; Lang et al., 2012).

The self-rating data collected after the scan confirmed the
association between the enactment of a self-distancing strategy
from the material and the quality of the hour. On “difficult”
days, the patient indicated that her overall emotional involve-
ment with the visuotextual material was lower than on the “easy”
days. This corresponded to a higher activity in the posterior cin-
gulate area, associated in the previous studies with self-distancing
emotion regulation strategies. In view of the documented asso-
ciation between the quality of the hour and the quality of the
interaction with the therapist, and the clinical judgment of the
therapist himself, the present study provides evidence on the
possible involvement of the posterior cingulate area in spon-
taneously enacted self-distancing emotion-handling strategies
representing defensive maneuvers in the course of a psychoanalytic
therapy.

Among the areas active in the contrast personally relevant vs.
neutral there were also areas prevalently involved in attentional
processes (dorsolateral prefrontal cortex; Figure 4A letter c). Also
this area was modulated during the year of therapy, showing a
progressive increase of the signal due to personally relevant trials.
This suggests a dissociation of the areas detected in the contrast
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FIGURE 5 | Areas in the medial face of the brain associated with

self-representation. This image synthesizes data in the neuroimaging
literature of studies concerned with self-referentiality using automated
keyword search and meta-analytic methods (from www.neurosynth.org,
search key “self-referential”; Yarkoni et al., 2011). Slices positioned at MNI
coordinates x = −6 (left) and z = 40 (right). The comparison with the
activation detected in the study in the contrast personally relevant vs.
neutral contrast (Figure 4) shows correspondence of activation in the areas
in the medial aspect of the brain: the precuneus and posterior cingulate (a)
and the perigenual medial prefrontal cortex (c).

personally relevant vs. neutral, with the posterior medial area asso-
ciating with quality of the hour, and the dorsolateral prefrontal
areas associating with change over time. The change over time
in the dorsolateral prefrontal cortex might be due to a progres-
sive loss of attentional pull of the non-relevant trials, or to the
increased recruitment of attentional resources in looking at scenes
in the personally relevant trials. From a clinical point of view it
could mean that the patient was more effective in appraising and
reflecting on her own personal core attachment-related issues.

There are several noteworthy limitations of this study. First,
treatment did not follow a manualized psychoanalytic psychother-
apy. However, it was conducted by adhering to specific core tech-
niques, as described in section “Materials and Methods,” by a very
experienced psychoanalyst. Second, in the attachment paradigm
used in the scanner no pictures without attachment content
were present. This is consistent with the choice to investigate

personal relevance in the context of material likely to evoke core
emotional issues, as in previous work (Buchheim et al., 2012).
Future work will have to address the issue of the neural response
to attachment pictures of the kind used in the AAP in compari-
son with neutral pictures of similar content and complexity, but
differing attachment relevance and interpersonal quality or emo-
tionality, and its capacity to capture affective psychopathology.
Third, the fluctuation between two cognitive–emotional states
(easy and difficult days, easy and difficult sessions) may have
been indicative of pattern transitions that may be analyzed with
approaches focusing on self-organization and non-linear dynam-
ics in psychotherapy (see e.g., Boston Change Process Study Group,
2005; Schiepek et al., 2009, 2013). However, this aspect of the psy-
chotherapeutic interaction fell outside of the scope of the present
study.

In summary, this case report gives indications on the interplay
between activity in neural circuits and quality of the psychother-
apeutic sessions in the context of psychoanalytic process research.
In this specific single case, major characteristics of the patient’s
defensive structure could be demonstrated on a behavioral and
neural level and validated the subjective evaluation of the analyst.
Specifically, affective distancing has been identified in the literature
as a hallmark defensive maneuver in personality organization with
narcissistic traits (Modell, 1975). Using functional neuroimaging,
we were able to objectify the defensive structure of this patient
during this phase of psychoanalytic treatment and the occurrence
of difficult sessions.

ACKNOWLEDGMENTS
This study was in part funded by the German Psychoanalytic
Association, whose generous support is here gratefully acknowl-
edged. The authors declare no conflict of interest. We thank
Prof. Dr. Horst Kächele, International Psychoanalytic University
Berlin, for his encouragement and the inspiration for initiating this
research. We are also grateful to Dr. Carolina Seybert, International
Psychoanalytic University Berlin, for training and supervising the
PQS scoring.

REFERENCES
Albani, C., Ablon, S., and Kächele, H.

(2007). Der “Psychotherapie Prozess
Q-Set” von Enrico E. Jones. Deutsche
Version und Anwendungen. Ulm:
Ulmer Textbank.

Bates, D. M., and Maechler, M. (2009).
lme4: Linear Mixed-effects Models
Using S4 Classes. R Package Version
0.999375-31. Available at: http://
CRAN.R-project.org/package=lme4
(accessed December 12, 2011).

Blair, R. C., Higgins, J. J., Karniski, W.,
and Kromrey, J. D. (1994). A study of
multivariate permutation tests which
may replace Hotelling’s T2 test in
prescribed circumstances. Multivari-
ate Behav. Res. 29, 141–163. doi:
10.1207/s15327906mbr2902_2

Boston Change Process Study Group.
(2005). The “something more”
than interpretation revisited:

sloppiness and co-creativity in
the psychoanalytic encounter. J. Am.
Psychoanal. Assoc. 53, 693–729. doi:
10.1177/00030651050530030401

Buchheim, A., Erk, S., George, C.,
Kächele, H., Kircher, T., Martius,
P. et al. (2008). Neural correlates
of attachment trauma in borderline
personality disorder: a functional
magnetic resonance imaging study.
Psychiatry Res. 163, 223–235. doi:
10.1016/j.pscychresns.2007.07.001

Buchheim, A., Erk, S., George,
C., Kächele, H., Ruchsow, M.,
Spitzer, M., et al. (2006). Measur-
ing attachment representation in an
fMRI environment: a pilot study.
Psychopathology 39, 144–152. doi:
10.1159/000091800

Buchheim, A., Viviani, R., Kessler, H.,
Kächele, H., Cierpka, M., Roth, G.,
et al. (2012). Changes in prefrontal-

limbic function in major depression
after 15 months of long-term psy-
chotherapy. PLoS ONE 7:e33745. doi:
10.1371/journal.pone.0033745

Cain, N. M., Pincus, A. L., and Ansell,
E. B. (2008). Narcissism at the cross-
roads: phenotypic description of
pathological narcissism across clin-
ical theory, social/personality psy-
chology, and psychiatric diagnosis.
Clin. Psychol. Rev. 28, 638–656. doi:
10.1016/j.cpr.2007.09.006

Carhart-Harris, R. L., and Friston,
K. J. (2010). The default mode,
ego-functions and free-energy: a
neurobiological account of Freudian
ideas. Brain 133, 1265–1283. doi:
10.1093/brain/awq010

Carhart-Harris, R. L., Mayberg, H.
S., Malizia, A. L., and Nutt, D.
(2008). Mourning and melancho-
lia revisited: correspondence between

principles of Freudian metapsychol-
ogy and empirical findings in neu-
ropsychiatry. Ann. Gen. Psychiatry 7,
9. doi: 10.1186/1744-859X-7-9

Diamond, D., Clarkin, J., Horz, S., Levy,
K., Fisher-Kern, M., Cain, N., et al.
(2012). Attachment and reflective
function in patients with co-morbid
NPD/BPD. Paper presented at the 2nd
International Congress on Borderline
Personality Disorder and Allied Dis-
orders, Amsterdam, The Netherlands,
September 29, 2012.

Doering, S., Enzi, B., Faber, C., Hin-
richs, J., Bahmer, J., and Northoff,
G. (2012). Personality functioning
and the cortical midline structures.
An exploratory fMRI study. PLoS
ONE 7:e49956. doi: 10.1371/jour-
nal.pone.0049956

Donnellan, G. J. (1978). Single-subject
research and psychoanalytic theory.

Frontiers in Human Neuroscience www.frontiersin.org October 2013 | Volume 7 | Article 677 | 11

http://www.frontiersin.org/Human_Neuroscience/
http://www.frontiersin.org/
http://www.frontiersin.org/Human_Neuroscience/archive


“fnhum-07-00677” — 2013/10/23 — 10:27 — page 12 — #12

Buchheim et al. Psychoanalysis and fMRI

Bull. Menninger Clin. 42, 352–
357.

Dreyer, K.-A., and Schmidt, M. G.
(2008). Niederfrequente psychoana-
lytische Psychotherapie. Theorie, Tech-
nik, Therapie. Stuttgart: Klett Cotta.

Duncan, J., and Owen, A. M. (2000).
Common regions of the human
frontal lobe recruited by diverse cog-
nitive demands. Trends Neurosci.
23, 475–483. doi: 10.1016/S0166-
2236(00)01633-7

Edelson, M. (1985). The hermeneutic
turn and the single case study in psy-
choanalysis. Psychoanal. Contemp.
Thought 8, 567–614.

Edelson, M. (1988). Psychoanalysis: A
Theory in Crisis. Chicago: University
of Chicago Press.

Fonagy, P., György, G., and Elliot, L. J.,
and Target, M. (2004). Affect Regu-
lation, Mentalization, and the Devel-
opment of the Self. New York: Other
Press

Fonagy, P., and Kächele, H. (2009).
“Psychoanalysis and other long-term
dynamic psychotherapies,” in New
Oxford Textbook of Psychiatry, 2nd
Edn., Vol. 2, eds M. G. Gelder,
J. J. Lopez-Ibor, and N. Andreasen
(Oxford University Press), 1337–
1349.

Frackowiak, R. S. J., Friston, K. J., Frith,
C., Dolan, R., Price, C. J., Zeki, S.,
et al. (2003). Human Brain Function.
London: Academic Press.

Friston, K. J., Worsley, K. J., Frackowiak,
R. S. J., Mazziotta, J. C., and Evans,
A. C. (1994). Assessing the signifi-
cance of focal activations using their
spatial extent. Hum. Brain Mapp. 1,
214–220.

Gabbard, G. O., Gunderson, J. G.,
and Fonagy, P. (2002). The place
of psychoanalytic treatments within
psychiatry. Arch. Gen. Psychiatry
59, 505–510. doi: 10.1001/arch-
psyc.59.6.505

George, C., and West, M. (2012).
The Adult Attachment Projective Pic-
ture System. Attachment Theory and
Assessment in Adults. New York: The
Guilford Press.

Gullestad, F., and Wilberg, T. (2011).
Change in reflective functioning dur-
ing psychotherapy: a single-case
study. Psychother. Res. 21, 97–111.
doi: 10.1080/10503307.2010.525759

Haug, S., Puschner, B., Lambert, M.
J., and Kordy, H. (2004). Verän-
derungsmessung in der Psychother-
apie mit dem Ergebnisfragebogen
(EB-45). Z. Differentielle Diagn. Psy-
chol. 25, 141–151. doi: 10.1024/0170-
1789.25.3.141

Hilliard, R. B. (1993). Single-case
methodology in psychotherapy pro-
cess and outcome research. J. Cogn.

Clin. Psychol. 61, 373–380. doi:
10.1037/0022-006X.61.3.373

Jones, E. E. (2000). Therapeutic Action.
A Guide to Psychoanalytic Therapy.
Nothvale, NJ: Jason Aronson Inc.

Kächele, H., Albani, C., Buchheim, A.,
Hölzer, M., Hohage, R., Jimenez, J.
P., et al. (2006). The German speci-
men case amalia X: empirical studies.
Int. J. Psychoanal. 87, 1–18. doi:
10.1007/3-540-29882-7_1

Kächele, H., Schachter, J., and Thomä,
H. (eds). (2009). From Psychoana-
lytic Narrative to Empirical Single Case
Research. Implications for Psychoana-
lytic Practice. New York: Routledge.

Kanske, P., Heissler, J., Schönfelder, S.,
Bongers, A., and Wessa, M. (2011).
How to regulate emotion? Neural
networks for reappraisal and distrac-
tion. Cereb. Cortex 21, 1379–1388.
doi: 10.1093/cercor/bhq216

Kazdin, A. E. (1982). Single Case
Research Designs: Methods for Clinical
and Applied Settings. Oxford: Oxford
University Press.

Kernberg, O. F. (1984). Severe Per-
sonality Disorders: Psychotherapeu-
tic Strategies. New Haven, CT:
Yale University Press. doi: 10.1521/
bumc.2013.77.1.1

Kernberg, O. F., and Yeomans, F. E.
(2013). Borderline personality dis-
order, bipolar disorder, depression,
attention deficit/hyperactivity disor-
der, and narcissistic personality dis-
order: practical differential diagnosis.
Bull. Menninger Clin. 77, 1–22.

Koenigsberg, H. W., Fan, J., Ochsner,
K. N., Liu, X., Guise, K., Pizzarello,
S., et al. (2010). Neural correlates of
using distancing to regulate emo-
tional responses to social situations.
Neuropsychologia 48, 1813–1822. doi:
10.1016/j.neuropsychologia.2010.03.002

Koenigsberg, H. W., Fan, J., Ochsner, K.
N., Liu, X., Guise, K. G., Pizzarello,
S., et al. (2009). Neural correlates
of the use of psychological distanc-
ing to regulate responses to nega-
tive social cues: a study of patients
with borderline personality disorder.
Biol. Psychiatry 66, 854–863. doi:
10.1016/j.biopsych.2009.06.010

Lang, S., Kotchoubey, B., Frick, C.,
Spitzer, C., Grabe, H. J., and
Barnow, S. (2012). Cognitive reap-
praisal in trauma-exposed women
with borderline personality disor-
der. Neuroimage 59, 1727–1734. doi:
10.1016/j.neuroimage.2011.08.061

Leichsenring, F., and Rabung, S.
(2008). Effectiveness of long-term
psychodynamic psychotherapy: a
meta-analysis. JAMA 13, 1551–1565.
doi: 10.1001/jama.300.13.1551

Leichsenring, F., and Rabung, S.
(2011). Long-term psychodynamic

psychotherapy in complex mental
disorders: update of a meta-analysis.
Br. J. Psychiatry 199, 15–22. doi:
10.1192/bjp.bp.110.082776

Leichsenring, F., Rabung, S., and Leib-
ing, E. (2004). The efficacy of short-
term psychodynamic psychotherapy
in specific psychiatric disorders. A
meta-analysis. Arch. Gen. Psychiatry
61, 1208–1216. doi: 10.1001/arch-
psyc.61.12.1208

Levy, R. A., Ablon, J., St. Thomae,
H., Kaechele, M. D., Ackerman, H.,
Erhardt, I., et al. (2012). “A session of
psychoanalysis as analyzed by the psy-
chotherapy process Q-set: Amalia X,
session 152,” in Psychodynamic Psy-
chotherapy Research: Practice Based
Evidence and Evidence Based Prac-
tice, eds A. Raymond, J. Levy, S.
Ablon, and H. Kaechele (New York:
Springer).

Mergenthaler, E., and Kächele, H.
(1996). Applying multiple computer-
ized text-analytic measures to single
psychotherapy cases. J. Psychother.
Pract. Res. 5, 307–317.

Messina, I., Sambin, M., Palmieri, A.,
and Viviani, R. (2013). Neural corre-
lates of psychotherapy in anxiety and
depression: a meta-analysis. PLoS
ONE 8:e74657. doi: 10.1371/jour-
nal.pone.0074657

Modell, A. H. (1975). A narcissistic
defence against affects and the illu-
sion of self-sufficiency. Int. J. Psycho-
Anal. 56, 275–282.

Ogden, T. H. (1977). Projective Identi-
fication and Psychotherapeutic Tech-
nique. Lanham, MD: Jason Aronson.

Ogden, T. H. (1989). The Primitive Edge
of Experience. Northvale, NJ: Jason
Aronson.

Orlinsky, D. E., Ronnestad, M. H.,
and Willutzki, U. (2004). “Fifty years
of psychotherapy process-outcome
research: continuity and change,” in
Bergin and Garfield’s Handbook of
Psychotherapy and Behavior Change,
ed. M. J. Lambert (New Jersey: Wiley
& Sons), 307–389.

Penny, W. D., and Holmes, A. J.
(2007). “Random-effects analysis,” in
Human Brain Function, eds R. S.
Frackowiak, K. J. Friston, C. D.
Frith, R. J. Dolan, C. J. Price, S.
Zeki, J. Ashburner, and W. D. Penny
(San Diego: Elsevier Academic Press),
156–165.

Pincus, A. L., and Lukowitsky, M.
R. (2010). Pathological narcissism
and narcissistic personality disor-
der. Annu. Rev. Clin. Psychol.
6, 421–446. doi: 10.1146/annurev.
clinpsy.121208.131215

Poline, J.-B., and Mazoyer, B. M. (1993).
Analysis of individual positron emis-
sion tomography activation maps

by detection of high signal-to-
noise pixel clusters. J. Cereb. Blood
Flow Metab. 13, 425–437. doi:
10.1038/jcbfm.1993.57

Qin, P., and Northoff, G. (2011).
How is our self related to mid-
line regions and the default-mode
network? Neuroimage 57, 1221–
1233. doi: 10.1016/j.neuroimage.
2011.05.028

Schiepek, G., Tominschek, I., Karch,
S., Lutz, J., Mulert, C., Meindl,
T., et al. (2009). A controlled sin-
gle case study with repeated fMRI
measures during the treatment of
a patient with obsessive-compulsive
disorder: testing the nonlinear
dynamics approach to psychother-
apy. World J. Biol. Psychiatry 10,
658–668. doi: 10.1080/15622970802
311829

Schiepek, G., Tominschek, I., Heinzel,
S., Aigner, M., Dold, M., Unger, A.,
et al. (2013). Discontinuous patterns
of brain activation in the psy-
chotherapy process of obsessive com-
pulsive disorder: converging results
from repeated fMRI and daily self-
reports. PLoS ONE 8:e71863. doi:
10.1371/journal.pone.0071863

Shedler, J. (2010). The efficacy
of psychodynamic psychotherapy.
Am. Psychol. 65, 98–109. doi:
10.1037/a0018378

Schmeing, J. B., Kehyayan, A., Kessler,
H., Do Lam, A. T. A., Fell, J., Schmidt,
A. C., et al. (2013). Can the neu-
ral basis of repression be studies in
the MRI scanner? New insights from
two free association paradigms. PLoS
ONE 8:e62358. doi: 10.1371/jour-
nal.pone.0062358

Solms, M., and Panksepp, J. (2012).
The ‘Id’ knows more than the ‘ego’
admits: neuropsychoanalytic and pri-
mal consciousness perspectives on
the interface between affective and
cognitive neuroscience. Brain Sci.
2, 147–175. doi: 10.3390/brainsci
2020147

van der Meer, L., Costafreda, S., Ale-
man, A., and David, A. S. (2010).
Self-reflection and the brain: a the-
oretical review and meta-analysis of
neuroimaging studies with implica-
tions for schizophrenia. Neurosci.
Biobehav. Rev. 34, 935–946. doi:
10.1016/j.neubiorev.2009.12.004

van Reekum, C. M., Johnstone, T., Urry,
H. L., Thurow, M. E., Schaefer, H.
S., Alexander, A. L., et al. (2007).
Gaze fixations predict brain activa-
tion during the voluntary regulation
of picture-induced negative affect.
Neuroimage 36, 1041–1055. doi:
10.1016/j.neuroimage.2007.03.052

Viviani, R. (2010). Unbiased
ROI selection in neuroimaging

Frontiers in Human Neuroscience www.frontiersin.org October 2013 | Volume 7 | Article 677 | 12

http://www.frontiersin.org/Human_Neuroscience/
http://www.frontiersin.org/
http://www.frontiersin.org/Human_Neuroscience/archive


“fnhum-07-00677” — 2013/10/23 — 10:27 — page 13 — #13

Buchheim et al. Psychoanalysis and fMRI

studies of individual differences.
Neuroimage 50, 184–189. doi:
10.1016/j.neuroimage.2009.10.085

Wallerstein, R. S., and Sampson, H.
(1971). Issues in research in the
psychoanalytic process. Int. J. Psy-
choanal. 52, 11–50.

Yarkoni, T., Poldrack, R. A., Nichols,
T. N., Van, E. D. C., and Wager,
T. D. (2011). Large-scale auto-
mated synthesis of human functional
neuroimaging data. Nat. Methods
8, 665–670. doi: 10.1038/nmeth.
1635

Zellner, M. R. (2012). Toward a
materialist metapsychology: major
operating principles of the brain pro-
vide a blueprint for a fundamen-
tally psychodynamic infrastructure.
Psychoanal. Rev. 99, 563–588. doi:
10.1521/prev.2012.99.4.563

Zerssen, D. V. (1976). Depressivitäts-
Skala. Weinheim: Beltz.

Conflict of Interest Statement: The
authors declare that the research was
conducted in the absence of any com-
mercial or financial relationships that

could be construed as a potential con-
flict of interest.

Received: 27 June 2013; accepted: 27
September 2013; published online: 23
October 2013.
Citation: Buchheim A, Labek K, Walter
S and Viviani R (2013) A clinical case
study of a psychoanalytic psychotherapy
monitored with functional neuroimag-
ing. Front. Hum. Neurosci. 7:677. doi:
10.3389/fnhum.2013.00677
This article was submitted to the journal
Frontiers in Human Neuroscience.

Copyright © 2013 Buchheim, Labek,
Walter and Viviani. This is an open-
access article distributed under the terms
of the Creative Commons Attribution
License (CC BY). The use, distribu-
tion or reproduction in other forums
is permitted, provided the original
author(s) or licensor are credited and
that the original publication in this
journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permit-
ted which does not comply with these
terms.

Frontiers in Human Neuroscience www.frontiersin.org October 2013 | Volume 7 | Article 677 | 13

http://dx.doi.org/10.3389/fnhum.2013.00677
http://dx.doi.org/10.3389/fnhum.2013.00677
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://www.frontiersin.org/Human_Neuroscience/
http://www.frontiersin.org/
http://www.frontiersin.org/Human_Neuroscience/archive

