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This case report describes a patient with a dysembryogenic neuroepithelial tumor local-
ized in the posterior thalamus and internal capsule, which presented with psychosis
including religiously determined severe self-mutilation, auditory hallucinations, and rituals.
The patient’s history includes periodic religiousness over decades of her life suggesting
that spirituality in this case might be a symptom of tumor progression. Our case reports
on the topology-related effect of lesions on different brain networks involved in the
phenomenology of the patient’s psychotic symptoms.
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INTRODUCTION

The location of brain lesions often correlates with specific functional deficits or neurological
symptoms. The speed and duration of tumor growth may as well influence severity and course of
symptoms. We will describe the case of a patient with a slowly growing brain tumor probably chang-
ing spirituality and religiousness periodically over decades in the patient’s life, eventually causing
psychosis with severe self-injury conducted in belief of religious sacrifice and persistent auditory
verbal hallucinations (AVH). Furthermore, we will put the symptoms into context with the regions
affected by the lesion’s progress.

CASE DESCRIPTION

A 48-year-old woman without any significant past psychiatric history presented herself at the psy-
chiatric emergency service at the University Hospital of Psychiatry Bern, Switzerland, in October
2015 with AVH and severe suicidal intent by self-harming with multiple thoracic stab wounds, which
measured up to 7 cm in depth. She reported to have committed self-injuries due to religious sacrifice
and a thorough communication with divine voices. AVH had first been noticed three years earlier
in December 2012 and were considered to be “heavenly” In the past, she had witnessed episodes of
great spiritual interest and devotion starting at the age of 13 and reoccurring at ages 23, 32, and 41.
During these episodes, she would join “Jehovah’s Witnesses” for 1-2 years and resign from them
afterward because of a significant decrease of religiousness. Yet, she kept showing a higher-than-
average devotion to spirituality.

Our patient was admitted to the inpatient department, where she presented a psychotic syndrome
with grandiose (religious) delusions and extensive tension as well as a distinct feeling of blessedness.
At the same time, she showed psychomotor retardation and blocking of formal thoughts. Ratings
of affectivity—as assessed by the Bern Psychopathology Scale (1)—showed severe disinhibition
in affectivity (Global Score Affectivity = 4+3) and moderate inhibition in the language and motor
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dimension (Global Score Language = —2; Global Score Motor
behavior = —2). Additionally, [Positive and Negative Syndrome
(PANSS) Scale (2)] scores showed moderate ratings in the posi-
tive subscore (29 points) and low levels of negative symptoms
(17 points in the negative subscore).

According to the PSYRATS interview (3), AVH were frequent
(>1/min). They occurred continuously in a normal speaking
voice and were described as two different divine and persistently
enjoyable voices, occasionally lasting for hours at a time. AVH
were either imperative or in a dialog with the patient and gener-
ally of religious content (e.g., “In the name of Jehova, there is
brother Agathon”).

BRAIN IMAGING

Routine MRI was performed using T1lw, T2w, FLAIR, SWI,
and T1w CE sequences, extended by additional DTT and DSC
perfusion imaging (see Figure 1). MRI revealed an ill-perfused
ovoid lesion in the postero-lateral thalamus expanding into the
posterior limb of the internal capsule and the posterior aspect of
the putamen. The lesion appeared iso- to slightly hyperintense on
T1w, with a mixed intensity on T2w/FLAIR, local susceptibility
changes on SWI, and moderate Gadolinum-uptake on the T1lw
CE sequences. Diffusion Tensor Imaging indicated that the white
matter pathways of the capsula interna were affected.

Brain imaging results suggested a low-grade glioma. Yet,
cavernous malformations present similar features and need to be
considered as a potential differential diagnosis.

COURSE OF TREATMENT

Initial psychopharmacological treatment with haloperidol (10 mg)
and lorazepam (4 mg) demonstrated partial remission of psy-
chotic symptoms. In the content of religious beliefs, a decrease
of the intensity of the patient’s spirituality could be observed
under treatment with a first-generation antipsychotic drug. Due
to increased sleepiness, the medication was tapered and then
changed from haloperidol to paliperidone (9 mg). Within the fol-
lowing 4-6 weeks of treatment, AVH decreased in frequency, but
persisted. Consistently, PANSS ratings decreased both in the posi-
tive subscore (22 points) and in the negative subscore (9 points).

Physical and neurological examinations were unremarkable.
The patient did not undergo any stereotactic external beam irra-
diation or surgical interventions due to a lack of tumor growth
and neurological symptoms.

Follow-up cerebral MRI 3 months after diagnosis demon-
strated no evidence of tumor progression. In the content of psy-
chopathological symptoms, no aggravation of symptomatology
was seen after discharge. Yet, the patient showed a slight increase
of affective flattening with decreased facial expressiveness.
Interestingly—under low-dose medication with paliperidone
(less than 6 mg)—reoccurrence of clear above-average religious
determination could be observed: Our patient described a
renewed bond to God and concurrent concerns about her chang-
ing attitude toward religious worship after the antipsychotic
medication had been tapered.

DISCUSSION

The present case describes a female patient reporting periodically
reoccurring psychiatric symptoms since adolescence, who was
treated in our department for AVH of divine voices and religious
delusions leading to serious self-mutilation.

Routine MRI detected a brain tumor affecting the posterior
thalamus, the posterior putamen, the dorsal internal capsule, and
parts of the left external globus pallidus. The tumor is most likely
a slowly growing dysembryogenic neuroepithelial tumor first
occurring in adolescence. Its localization and affection of the tis-
sue could be associated with the patient’s clinical symptoms. As in
any lesion, there have certainly been alterations of the biochemical
and spatial environment during growth or disintegrative periods,
which might have resulted in a change of neural activity, most
likely causing the above described symptoms. Nevertheless, we
cannot exclude the possibility of a mere coincidental occurrence
of the tumor entity and a psychotic disorder. Still, reports sug-
gest that subjects who survived brain tumors in childhood and
adolescence are at increased risk of developing psychoses (4).

Our case may stress the importance to comprehensively
understand each symptom as the result of an imbalanced or
disturbed network processing, distributing specific information
in a complex of definable anatomical structures. Studies suggest
the frontal, insular, anterior, and posterior cingulate cortices and
most extensively the temporal lobe to be responsible for AVH
(5-8). Schizophrenia symptoms have been associated with aber-
rant structure and function of the thalamus due to its critical role
in cognition and perceptual networks (9). Indeed, schizophrenia
is associated with structural alterations, e.g., a lower fiber count
and altered functional connectivity of the thalamic midline
regions. This particularly affects the circuits of the mediodorsal
nucleus, projecting to the prefrontal cortex, the medial temporal
lobe, and the reticular thalamic nucleus. Findings indicate
an important role of the thalamus and its altered macro- and
microstructural architecture in the pathophysiology of psychosis.
A study by Anticevic and co-workers (8) confirmed thalamocor-
tical dysconnectivity in schizophrenia across the mediodorsal
nucleus and the lateral geniculate nucleus.

This patient’s tumor manipulates a very delicate region around
the medial geniculate nucleus, which projects into the auditory
cortex as part of the temporal lobe. Alterations of the audi-
tory network in this part of the thalamus may have caused the
reported AVH. Another symptom, which seems to be caused by
malfunctioning of a processing loop in the affected region is the
experience of transcendence and emotional affiliation leading to
above-average spirituality and religiousness. The neurobiological
correlates to the phenomenon of marked spirituality have previ-
ously been observed in temporal lobe epilepsy, which was linked
to spiritual conversion (10). Interference with emotional (dys-)
regulation has also been described previously and localized in
the right ventral striatum, the head of the caudate, the left hip-
pocampus, the dorsolateral prefrontal and orbitofrontal cortex,
and bilateral thalamus (11). As the tumor affects some of these
regions, it might also play a role in the observed emotional state
influencing the development of strong spirituality in our patient.
Functional brain imaging studies trying to identify brain regions
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FIGURE 1 | Magnetic resonance imaging. Sagittal cMRI reveals a supratentorial lesion involving the posterior limb of internal capsule, dorsolateral thalamus, partially,
the posterior putamen and the corona radiata. The lesion enhanced inhomogenously after gadolinium administration in T1-weighted sequences.
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involved in highly spiritual experiences suggest a multi-regional
origin including activation of the caudate nucleus, globus pal-
lidus, thalamus, and the inferior parietal lobe (12). Lesions of the
inferior posterior parietal regions have also recently been found
to potentially increase self-transcendence (13) creating a strongly
spiritual experience. A recent study even demonstrated that
both religiousness and spirituality may be manipulated through
transcranial theta burst stimulation of the right inferior parietal
lobe (14). In our patient, the lesion also affects the left thalamic
ventral postero-lateral nucleus. This nucleus interferes with a
network projecting into the somatosensory cortex in the parietal
lobe causing alternatively processed self and body representation,
which is also suggested to create self-transcendence as part of the
experienced spirituality.

Additionally, we would like to discuss the peculiar observation
that our patient had four strong spiritual episodes in a 9-10 years
cycle starting at the age of 13 before hospitalization. Religiousness
and spirituality could in this case be a nearly lifelong reoccurring
symptom accompanying periodical brain tumor growth leading
to a final psychotic episode and currently residing at a steady state
as are the persisting symptoms (AVH and spirituality). We report
a link between the localization of the lesion to specific networks,
which may be involved in the creation of spiritual experiences.
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