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Abstract

Background: Studies on the relationship between psychiatric symptoms and brain tumors are ambiguous, as it is
not clear whether these symptoms are due to the direct effect of the tumor or a secondary psychological response
to stress, resulting from the diagnosis and treatment of the disease; therefore, it is difficult to analyze and retrieve
relevant information.

Case presentation: We present the case of a 43-year-old male patient, who was admitted to a psychiatric
emergency room with psychiatric symptoms, such as restlessness and extreme talkativeness, but normal
neurological examinations. He showed no response to outpatient treatment and had no history of psychiatric
disorders. The onset of symptoms was 2 months before his visit. On neuroimaging, a brain tumor was observed in
the right temporal and occipital lobes. Accordingly, the patient was transferred to the neurosurgery ward.

Conclusion: Factors, such as increased internal pressure on the brain due to a brain tumor or the effect of tumor
area, contribute to the occurrence of symptoms, such as restlessness and talkativeness. However, further studies are
needed to confirm these findings.
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Background
Patients with brain tumors may have no neurological
symptoms; therefore, psychiatric symptoms can be the
only clue to a brain tumor in some cases [1]. Studies
have shown that brain tumors may lead to psychiatric
symptoms and behavioral changes [2, 3]. Changes in the
mental status may be the first sign of brain tumors.
Therefore, neuroimaging is recommended not only for
patients with neurological symptoms but also for pa-
tients whose psychiatric symptoms have changed or have
abnormal symptoms [4, 5].
Psychiatric symptoms, such as abulia, apathy, anxiety,

depression, psychosis, mania, and personality and

cognitive changes, are seen in patients with brain tumors
[6]. Various studies have described the effects of tumor
location on the type of symptoms. For example, a dorso-
lateral prefrontal cortex tumor is associated with prob-
lems in individual organization and planning;
orbitofrontal tumors cause disinhibition; and middle
forehead tumors are linked to apathy and abulia [7].
Restlessness is one of the lesser-known symptoms asso-
ciated with brain tumors [8, 9]; involvement of different
parts of the brain may cause this symptom. Overall, rest-
lessness may occur frequently in different stages of
tumor and cancer development [8, 9].
Since the rate and duration of tumor growth can affect

the severity and course of symptoms, the location of the
tumor is often associated with the symptoms [10]. Stud-
ies of psychiatric symptoms and their association with
brain tumors are ambiguous because it is not clear
whether the symptoms are tumor-induced or a
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secondary psychological response to post-diagnosis or
treatment stress. Besides, the descriptions of psychiatric
symptoms in review studies are not similar [1, 10].
Therefore, the lack of extensive studies has made this
clinical conundrum a complex one, especially regarding
restlessness.
Here, we report the case of a 43-year-old man, who

presented to a psychiatric emergency department with
symptoms of restlessness and extreme talkativeness, but
normal neurological examinations without response to
outpatient treatment. These changes in the mental sta-
tus, without neurological symptoms on brain neuroim-
aging, were diagnosed as a brain tumor.

Case presentation
The patient was a 43-year-old man with severe restless-
ness, who was referred to the psychiatric ward of 22
Bahman Hospital in Qazvin Province, Iran. According to
the patient’s description, the onset of symptoms was
about 2 months before his visit to our hospital. At first,
the patient had experienced restlessness and sleep dis-
turbances, especially early morning awakening. Accord-
ing to his description, his restlessness increased as soon
as he woke up, and he started asking others for help.
The patient’s companions believed that he had become
talkative over the past 2 months and that in his speech,
he was asking for help due to restlessness. The patient
was restless at the time of his visit and was walking con-
stantly. Examination of his mental status revealed that
he had an anxious mood, but there was no specific
pathological finding in his thought patterns.
One week before admission, the patient was referred

to a psychiatrist and treated with medications, including
fluoxetine (20 mg), amitriptyline (25 mg every night),
risperidone (1 mg), propranolol (40 mg; half a tablet in
the morning, and half a tablet at night), and chlordiaz-
epoxide (10 mg; one tablet in the morning and one at
night). However, no improvement was seen in his symp-
toms. One month before his admission, a history of im-
potence was found in the patient’s clinical history, which
did not improve with sildenafil. There was no major
finding in the patient’s psychiatric history or history of
medication use, especially in terms of hypnotic, antimus-
carinic, and anticonvulsant medications. The patient was
also examined for substance use, such as opioids, meth-
amphetamine, and cannabis, but no substance use dis-
order was observed. Besides, there was no considerable
finding in the patient’s family history.

Mental status examination
In the mental status examination, the patient’s attitude
was semi-cooperative. In terms of psychomotor activity,
restlessness, high speech volume, spontaneous speech,
anxious mood, and mood congruence effect were

reported. Except for impaired concentration, no specific
pathological finding was reported in the cognitive assess-
ments or the Mini-Mental State Examination (MMSE).

Neurological examinations
The cranial nerve examination was normal. In the motor
examination, the muscle volume and tone also were nor-
mal. The muscle strength was found to be 5/5 (the
muscle worked normally and could maintain its pos-
ition). Also, examinations of the sensory system, abdom-
inal, plantar, and deep tendon reflexes were normal. No
significant findings were found in the ophthalmoscopic
examination. The patient’s gait and cerebellar examina-
tions were also normal.
Moreover, the patient’s vital signs were completely

normal. At the onset of hospitalization, necessary tests
were performed to rule out medical disorders associated
with restlessness, such as fever, infection, and electrolyte
disorders (i.e., a pathological increase in serum calcium).
To start medications, fasting blood sugar (FBS) tests,
lipid profile, liver function test, thyroid function test,
electrolytes (i.e., sodium, potassium, calcium, and phos-
phorus), creatinine, blood urea nitrogen (BUN),
complete blood count (CBC), urine toxicology, and elec-
trocardiogram (ECG) were requested, all of which were
reported to be normal.
Next, the patient was asked to undergo a brain CT

scan, which was not performed on the first day of
hospitalization due to his severe restlessness and was
postponed until it was managed. lorazepam was pre-
scribed to control the patient’s restlessness, which was
changed to clonazepam (1 mg in the morning, 1 mg in
the afternoon, and 2 mg at night) due to the ineffective-
ness of lorazepam. Medications, including Rahakin (so-
dium valproate, 500 mg twice daily), olanzapine (5 mg
twice daily), and propranolol (10 mg three times daily),
were prescribed, with an initial diagnosis of bipolar dis-
order not otherwise specified (NOS). His restlessness
was partially controlled 2 days after receiving the drug
combination, but he developed ataxia. In the meantime,
a brain CT scan was performed.
After performing CT scan and observing the mass, the

patient underwent magnetic resonance imaging (MRI),
as suggested by the neurosurgeon; a large mass was de-
tected in the right temporal and occipital lobes. Figure 1
a, b, and c show the axial and coronal views of the T2-
weighted MRI image of the brain without contrast. The
tumor dimensions were 100 × 60 × 50 mm, as can be
seen in the right temporal and occipital lobes. This
tumor had compressed the third ventricle, midbrain, and
right lateral ventricle, shifting the midline elements and
enlarging the left lateral ventricle (Fig. 1). Consequently,
the patient was transferred to the neurosurgery service.
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Discussion
Based on our literature review, we categorized psychi-
atric symptoms according to the location of brain tumor
[10, 11]. This study, by reporting another case, aimed to
promote research in the field of psychiatry. The results
showed that there might be a significant association be-
tween the tumor location in the temporal and occipital
lobes and restlessness as a symptom. In this regard,
some studies have reported a significant association be-
tween anorexia nervosa and hypothalamic tumors. Also,
some studies have shown that there is a possible associ-
ation between psychotic symptoms and pituitary tumors;
between memory symptoms and thalamic tumors; and
between mood symptoms and forehead tumors.
Psychiatric symptoms have been observed in various

types of diseases related to the nervous system, including
brain tumors [3, 10]. Therefore, accurate history-taking
is essential when discussing brain tumors in patients
with psychiatric symptoms [1], because it allows the
physician to determine the underlying cause and choose
an appropriate treatment according to the patient’s clin-
ical symptoms. Studies have shown that infections and
fever play an important role in restlessness [8, 12]. How-
ever, preliminary examinations showed no such symp-
toms in our patient’s medical history.
In this case report, to evaluate the side effects of used

medications on restlessness and talkativeness, the pa-
tient’s medical records were reviewed. Generally, re-
search shows that many medications used in palliative
care may cause some degree of stimulation and restless-
ness. Sudden discontinuation of hypnotics, antimuscari-
nic drugs, and anticonvulsants has been shown to have
such effects [13, 14]; however, no side effects or drug in-
teractions were observed in our patient’s medical
history.
The patient was also evaluated for the use of sub-

stances, such as methamphetamine, cannabis, and opi-
oids, as the sudden use or withdrawal of some
substances can also lead to neurostimulation and

restlessness [15]. These initial examinations were im-
portant to determine the association of each of these fac-
tors with restlessness. Hypercalcemia may also play a
role in causing restlessness [16]. It is the most common
life-threatening metabolic disorder in cancer patients,
which can cause restlessness and confusion; however,
there was no evidence of hypercalcemia in our patient.
In another study of eight patients, the cause of referral

to the clinic was only psychiatric symptoms; these pa-
tients underwent psychiatric treatment until the onset of
neurological symptoms. Early diagnoses included depres-
sion, anxiety, schizophrenia, anorexia nervosa, and cog-
nitive problems. Brain tumors were diagnosed after the
onset of neurological symptoms by performing brain im-
aging. It seems that imaging should not be considered
only in patients with neurological symptoms but also in
patients with purely psychiatric, atypical, or changing
symptoms or those whose symptoms do not correspond
to the age of onset [17]; such observations are of great
importance for timely diagnosis and treatment [17].
So far, few studies have been conducted on the associ-

ation of restlessness with brain tumors [8]. This study
aimed to contribute to the current literature by report-
ing a case. We concluded that pathologies in the tem-
poral and occipital regions may play a prominent role in
the pathogenesis of restlessness due to the involvement
of these regions and the compressive effect of tumor on
the basal ganglia, especially in the right hemisphere. This
finding is consistent with previous studies, which sug-
gested that abnormalities in the basal ganglia and their
association with the cortex and brainstem play a role in
the pathophysiology of hyperkinesia and psychomotor
disorders; they suggested a similar brain mechanism in
the pathogenesis of restlessness and its treatment [18,
19].
In another case series, a patient was hospitalized with

symptoms of restlessness, headache, vomiting, and unre-
lated speech. Evaluations performed by physicians re-
vealed that the patient had a glioblastoma tumor in the

Fig. 1 a, b, c The axial and coronal views of T2-weighted MRI of the brain without contrast. The dimensions of the tumor are 100 × 60 × 50 mm
in the right temporal and occipital lobes, compressing the third ventricle, midbrain, and right lateral ventricle, causing the shift of midline
elements and enlargement of the left lateral ventricle
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frontal region [9]. Another study examined the associ-
ation of mania symptoms in patients with brain tumors
and reported that most of these tumors were on the
right side of the brain, including the frontal and tem-
poral regions, as well as the limbic cortex structures; this
finding is consistent with the present study in terms of
tumor location and symptoms, such as talkativeness
[20].
Based on the present findings, there were no medical

or neurological symptoms related to the size of tumor in
our patient. Regarding the involvement of temporal and
occipital lobes and the compressive effect of tumor on
the basal ganglia, especially in the right hemisphere,
pathologies in these areas may play a prominent role in
the pathogenesis of restlessness. There may be several
factors contributing to this phenomenon. Previous re-
search shows that restlessness might be associated with
biochemical abnormalities in the body; these abnormal-
ities occur following the onset of organ failure (especially
tumors) [8]. Another reason will be the increased pres-
sure of the brain tumor. Research shows that tumors
can increase the intracranial pressure and stimulate the
patient, depending on the area involved [10].
The limitation of this study is that longitudinal follow-

up of the patient after referral to another hospital for
neoadjuvant chemotherapy was not possible. The
strength of this study is the robust system of recording
the patient’s information, which enabled us to extract
his information.

Conclusions
This case report showed that a patient with psychiatric
manifestations, despite the absence of neurological
symptoms, had a large brain tumor. Therefore, the com-
pressive effect of tumor on the midline elements and the
third ventricle of the brain in the absence of neurological
symptoms should be considered. Besides, the present
findings showed that neuroimaging for patients with
such psychiatric symptoms can be very important in the
rapid diagnosis of disease. Factors, such as increased in-
ternal pressure on the brain due to brain tumor and
tumor location, may be involved in the development of
these symptoms (restlessness and talkativeness). To con-
firm this finding, basic studies and further research are
needed.
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