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ARTICLE INFO ABSTRACT

Keywords: Meningioma is a slow-growing benign tumor arising from meninges and is usually asymptomatic. Though
Meningioma neuropsychiatric symptoms are common in patients with brain tumors, they often can be the only manifestation
Psychiatry in cases of meningioma. Meningiomas might present with mood symptoms, psychosis, memory disturbances,

Psychiatric symptoms

e P . personality changes, anxiety, or anorexia nervosa. The diagnosis of meningioma could be delayed where only
Psychiatric manifestations

psychiatric symptoms are seen. A comprehensive review of the literature and individual patient data analysis
was conducted, which included all case reports, and case series on meningioma and psychiatric symptoms till
September 2018 with the search terms “meningioma” and “psychiatric symptoms/ depression/ bipolar disorder/
mania/ psychosis/ obsessive-compulsive disorder”. Search engines used included PubMed, MEDLINE, PsycINFO,
Cochrane database and Google Scholar. Studies reported varied psychiatric symptoms in cases with meningioma
of differing tumor site, size and lateralization. Factors which led to a neuroimaging work-up included the oc-
currence of sudden new or atypical psychiatric symptoms, a lack of response to typical line of treatment and the
presence of neurological signs or symptoms such as headache, seizures, diplopia, urinary incontinence etc. This
review emphasizes on the need of neurological examination and neuroimaging in the patients presenting to

psychiatry especially with atypical symptoms.

1. Introduction

A brain tumor is a mass or growth of abnormal cells which might
present with wide range of symptoms (Crocetti et al., 2012; Ostrom
et al., 2015). They are classified based on their histopathologic char-
acteristics or anatomical location. If the origin of the tumor is within
the brain tissue, they are called primary brain tumors and if they me-
tastasize to the brain from tumors of other parts of the body, they are
called secondary brain tumors. The primary brain tumors originating
from glial cells are called gliomas (Davies and Clarke, 2004). Gliomas
are of several types such as astrocytomas, oligodendrogliomas, and
ependymomas. The brain tumors that are not from glial tissue include
meningiomas, schwannomas, cranio-pharyngiomas, germ cell tumors,
pituitary adenomas and pineal region tumors. The incidence of brain
metastases or secondary brain tumors is estimated to be 10 times more
common than the primary brain tumors (Arvold et al., 2016). Brain
tumors can present with focal neurological symptoms, seizures, head-
ache, cognitive or behavioral impairment (McFaline-Figueroa and Lee,
2018). Psychiatric symptoms and behavioral manifestations in patients
with brain tumors are more common in secondary brain tumors
(McFaline-Figueroa and Lee, 2018). The evidence suggests there is
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increase in prevalence of psychiatric symptoms in patients with brain
tumors. The necropsies performed on patients who died in a mental
hospital in South Africa during a three year period from 1970 to 1973
found that 27 patients out of 200 had an intra-cranial space-occupying
mass (Cole, 1978). This could mean that most of the space occupying
lesion in patients who present primarily with psychiatric symptoms
remain undiagnosed. In another study, the rate of primary brain tumors
in hospitalized psychiatric patients was one in 1,000, which was 20
times more frequent than in the normal population (Kocher et al.,
1984).

Meningioma is the most common type of primary central nervous
system tumor (Wiemels et al., 2010) presenting as a benign en-
capsulated solitary intracranial neoplasm in the skull base or over the
convexity of the brain (Rockhill et al., 2007). The location of me-
ningioma can predict the symptomatology, which could result in sig-
nificant morbidity and mortality (Harter et al., 2017). However, due to
the slow-growing nature, meningiomas are usually asymptomatic, and
the diagnosis is often made incidentally on neuroimaging or at an au-
topsy. Signs and symptoms that are typically consistent with me-
ningioma are seizures and focal deficits which include visual changes
and mental status changes (Gonzalez-Martinez and Najm, 2009; Lutwak
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Electronic Database search (PubMed,

Google Scholar, Cochrane)

A

Abstracts reviewed
(n=142)

Studies that did not meet

inclusion criteria, and duplicate

A 4

Final inclusion
(n=48)

among databases = 94

Fig. 1. Flowchart showing the number of studies.

et al., 2011; Meskal et al., 2016). The psychiatric signs and symptoms
seen can range from mood symptoms, psychosis, memory issues, per-
sonality changes, anxiety to anorexia nervosa (Madhusoodanan et al.,
2015a,b). The presenting signs and symptoms depend on the location of
the tumor. A tumor in the dorsolateral prefrontal region typically leads
to deficits in executive function and a tumor in the orbitofrontal region
leads to disinhibition. Similarly, a medial-frontal region tumor may
lead to apathy or abulia and temporal-limbic tumors may present with
psychosis (Filley and Kleinschmidt-DeMasters, 1995). In a historical
prospective study with 6,996,978 patients, within five years of index
admission, 14,544 were found to have an intracranial tumor of which
7744 were a meningioma (Tringale et al., 2016). The risk for diagnosis
of any intracranial tumor within five years (hazard ratio) was 1.61
(95% CI, 1.28-2.04) for bipolar disorder, 1.59 (95% CI, 1.41-1.72) for
anxiety disorder, and 1.34 (95% CI, 1.25-1.43) for depression. This
shows that there is an existence of association of psychiatric symptoms
with brain tumors especially meningioma. However, whether these
symptoms were a response to the stressors, such as coping with the
diagnosis and management of the tumor or they were the presenting
features of the tumor itself, cannot be commented upon with such large-
scale studies. If psychiatric symptoms are the presenting features, it
would have a massive implication in the early diagnosis of brain tu-
mors. Moreover, it would help in understanding the biological basis of
psychiatric symptoms, depending on whether they are simply mass
effects or they indicate abnormalities in the brain networks even before
the appearance of a visible mass. Recent studies have shown that there
are changes in the brain topology post-irradiation in carcinoma, but
these changes could be present before any therapy (Bahrami et al.,
2017). Such theories have been tested in depressed individuals pre-
chemotherapy, in whom whole-brain metabolic networks are seen to be
affected prior to chemotherapy (Fang et al., 2016). The abnormalities in
brain topology are being evaluated in other illnesses such as Hunting-
ton’s disease and traumatic brain injury (Caeyenberghs et al., 2017;
Fang et al., 2016; Harrington et al., 2015). The study of individual cases
with a slow-growing tumor such as meningioma provides a fertile
ground for conducting initial studies, which could serve as a guide to
the various psychiatric manifestations associated with brain tumors.
Thus, the current review has targeted the individual case reports, case
letters and case series on psychiatric symptoms and meningioma.

2. Methodology

The PRISMA guidelines for systematic reviews and meta-analysis
were used for the literature search following a systematic and struc-
tured approach (Moher et al., 2009). Major medical, health and psy-
chology literature databases including PubMed, MEDLINE, PsycINFO,
Cochrane database and Google Scholar were used, and the search in-
cluded all publication years (till September 2018). The keywords used
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for the systematic search were: (“meningioma” AND “psychiatric
symptoms” OR “psychosis” OR “depression” OR” mania” “bipolar dis-
order” OR “obsessive-compulsive disorder”). All studies (case reports,
case letters, and case series) conducted in any population involving any
age group which reported on the relationship between meningioma and
psychiatric symptoms or disorders were considered eligible for the
present review. Exclusion criteria included reviews and opinions, al-
though their reference lists were searched for any studies not retrieved
by the electronic search. To conduct a comprehensive review, studies
which were in languages other than English were included if the ab-
stract was able to provide information on the location of the tumor and
associated psychiatric symptoms. Studies which reported the safety and
efficacy of various interventions such as ECT in meningioma were ex-
cluded. The studies which reported cognitive impairment in patients
with meningioma were also excluded.

Upon completion of the electronic database search, titles and ab-
stracts of the identified articles they were assessed for their suitability
to be included in the review. Additional searches were also conducted
in other “grey” literature databases such as Google Scholar. After as-
sessing the titles and abstracts, the full text of the articles deemed
suitable if available were retrieved for further examination of the
contents of the studies. Furthermore, the reference lists of the selected
articles were also examined for additional suitable publications that
might have been overlooked in the previous search. Data extraction was
carried out under the following headings (as applicable): type of study,
site of meningioma, age, sex, psychiatric symptoms, and mode of in-
vestigation, mode of treatment and extent of improvement. Table 1
contains a detailed description of all the articles included in this review.

3. Results

The initial search led to 142 studies from all the databases. Overall,
94 studies were excluded. A total of 48 studies were included after
preliminary screening (Fig. 1).

All the studies included in this review were either case reports, case-
letters or case series (maximum of 3 cases) as shown in Table 1. Eight of
the case reports included in this review were in languages other than
English and had been included in the review. Full-length articles for 3
case reports were unavailable but have been included in the review as
the information on tumor location, and associated symptoms were
available from the abstract. The total number of cases from all the case
report and series was 52. The youngest case reported was an adolescent
girl. The oldest individual was 84 years old. The mean (SD) age was
53.24 (15.66) years. Among 52 cases 31 were females, 18 were male
and 3 of the case reports did not have information regarding the gender
of the patients.

The commonest location of the tumor was in the frontal lobe, with
about thirty cases reporting tumor located in that region. The com-
monest symptoms seen in frontal lobe meningioma were symptoms of
depression (Eichhorn and Hofmann, 1998; Lahmeyer, 1982; Maurice-
Williams and Dunwoody, 1988; Radzik et al., 2009; Schwartz et al.,
2013; Yakhmi et al., 2015; Zivkovi¢ et al., 2014). A case also showed
associated Godot syndrome along with depressive symptoms (Chen
et al., 2016). Godot syndrome is characterized by severe anxiety, which
is associated with repeated questioning about upcoming events, usually
seen in patients with dementia. Apathy along with other changes in
personality, typically involving histrionic personality were seen in some
frontal tumors (Dautricourt et al., 2015; Oude Elberink et al., 2011; van
den Berg et al., 2015). Atypical depression and depression associated
with agitation were seen in three of the cases (Maia-de-Oliveira et al.,
2015; Maurice-Williams and Sinar, 1984; Pawelczyk et al., 2012). An-
other patient with 25 years of schizophrenia, was found with a frontal
lobe tumor above corpus callosum when the patient was evaluated after
three months of personality changes, forgetfulness and re-emergence of
psychotic symptoms (Velakoulis et al., 2014). Obsessive symptoms
were seen in tumor in the right as well as the left frontal lobe (Liu et al.,
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2014; Maurice-Williams and Dunwoody, 1988). Right frontal lobe tu-
mors were associated with bipolar disorder, alcohol abuse and musical
and visual hallucinations (Mumoli et al., 2013; Nagaratnam et al.,
1996). Interestingly, another report showed musical hallucination after
resection of a right frontal lobe tumor (Keshavan et al., 1988). Capgras
syndrome and Anton syndrome was also noted in frontal tumors as well
(Fennig et al., 1994; Kim, 1991; Wessling et al., 2006). Six reports had
tumors located in the olfactory groove. Olfactory groove tumors had
been found to be associated with the onset of personality changes
(Rgnning et al., 2007). The olfactory groove tumors were commonly
associated with depression (Hussin et al., 2018; Li et al., 2014;
Pranckeviciene et al., 2016; Radzik et al., 2009). A case of the bilateral
frontal lobe, olfactory groove tumor showed symptoms of flattened
affect, avolition, decreased self-care for three years, which was initially
diagnosed as schizophrenia (Leo and DuBois, 2016). Three cases had
tumors located in the temporal lobe. One of those cases had depression
(Zivkovic et al., 2014). Whereas, another case with a right temporal
lobe tumor had anxiety with depersonalization and visual disturbances
(Ghadirian et al., 1986). Another case with temporal lobe tumor also
reported generalized anxiety and depression with hallucinations (Tsai
and Huang, 2009). A posterior cranial fossa tumor was associated with
obsessive symptoms, in which the worry of infection from tainted blood
and repetitive confirmation was seen to worsen with pregnancy
(Takeuchi et al., 2017). Anterior cranial fossa tumor was seen to have
psychotic symptoms with cognitive impairment (Hutchinson et al.,
1998). A patient with tumor located in medial cranial fossa showed
symptoms of depression, anxiety, vertigo, brief episodes of disorienta-
tion, and episodes described as not knowing whether she was “floating
in the sky or walking on the ground” (Ceylan et al., 2016). A tumor in
the occipital lobe showed an onset of visual hallucination after resec-
tion of the tumor, although the patient also had a history of diabetic
retinopathy with impaired visual acuity (Arai et al., 2014). Other re-
gions such as the fourth ventricle tumor was associated with agitation
and restlessness exacerbated at night/ lying down (Chaskis et al., 2001).
A right temporoparietal region tumor associated with depressive
symptoms, later developed symptoms of acute schizophreniform psy-
chosis (Jdhnel, 2003). Similarly, a right para-sagittal region of the
parietal lobe was found to be associated with schizophrenia-like psy-
chosis (Canuet et al., 2011). Other reports also showed symptoms re-
sembling dementia in a 42 years old male with meningioma in left
sphenoid wing meningioma (Saha et al., 2016). Even anorexia nervosa
had been seen in thoracic spinal cord meningioma in an adolescent
female (Reiser and Swigar, 1984). The detailed description of the lo-
cation of the tumors and psychiatric manifestations is given in Table 1.

Most of the tumors reported in the case reports presented in the
review had been diagnosed with either Computed Tomography (CT)
scan of the head or a Magnetic Resonance Imaging (MRI) brain.
Typically brain imaging was done when the symptoms did not fit the
known presentation of psychiatric illness, if there were sudden changes
in behavior and personality or the symptoms which were typical did not
respond to the usual line of treatment. A CT scan or MRI was also done
if symptoms such as a headache, dizziness, vertigo, or other focal
neurological signs appeared. The investigations and reasons behind
conducting those tests have been given in Table 1.

Management involved removal of the meningioma through total or
partial resection and concomitant treatment of psychiatric and beha-
vioral disturbances with the use of anti-depressants, anti-psychotics or
anti-convulsants. Typically, with the resection of the tumors, the psy-
chiatric manifestations resolved, occasionally not requiring a con-
tinuation of the psychotropic drugs. However, some case reports have
reported post-tumor resection onset of psychiatric manifestations. Most
of the case reports are unclear as to whether the psychotropic agents
were continued after resection of the tumor.
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4. Discussion

The studies described in this review illustrate the impact of tumor
location on the occurrence of psychiatric symptoms. Some common
psychiatric symptoms are often seen together with tumors in particular
brain regions, example, disinhibition with orbitofrontal, apathy with
medial frontal, psychotic symptoms resembling mania or schizophrenia
with basal frontal tumor encroaching the third ventricle and adjacent
structures etc. (Filley and Kleinschmidt-DeMasters, 1995). Diencephalic
and pituitary lesions lead to vegetative symptoms which can manifest
as variants of depressive disorders (Madhusoodanan et al., 2015b). In
the 1980s a cross-sectional study conducted in 118 patients with schi-
zophrenia, found that one of the patients had meningioma in the left
frontal lobe (Cunningham Owens et al., 1980). The patient had auditory
hallucinations, delusions, and no other focal neurological signs. This
could imply that meningioma was asymptomatic or perhaps the psy-
chotic symptoms were manifestations of the tumor. The association of
psychiatric symptoms with the temporal location of tumors is further
supported by a recent prospective study of 57 patients with supra-
tentorial meningioma, in which the frequency of psychiatric symptoms
in the temporal group was more than in the frontal group (Bommakanti
et al.,, 2016). Patients with frontal meningiomas predominantly had
depression. The patients with basi-frontal and sphenoid wing me-
ningioma had mania or depressive symptoms. The supra-sellar lesions
and temporal convexity lesions showed symptoms of organic delusional
disorder. A case-control study of 65 patients with meningioma and 31
normal controls found highest levels of apathy in the frontal group
(Peng et al., 2015). When the frontal group was further divided into
various regions, it was seen that after resection, apathy reduced sig-
nificantly in the medial frontal group. This evidence supports the as-
sociation of spatial location of the tumor and associated psychiatric
symptoms.

The association of tumor lateralization and psychiatric symptoms is
further strengthened through a brief report of 50 cases, which found
depression, atypical depression, and unspecified psychosis, only in pa-
tients with a right frontal lobe meningioma (Lampl et al., 1995). On the
other hand, the severity of depression has been reported to be more in
left frontal meningioma (Lampl et al., 1995). A cross-sectional study on
74 primary brain tumor patients, of which 11 meningiomas in the right
hemisphere and 13 in left hemisphere found right hemisphere tumors
had a significantly higher mean anxiety scores compared to those in the
left hemisphere (A. Mainio et al., 2003). When the tumors were re-
sected, level of anxiety declined in patients with a tumor in the right
hemisphere. However, the decline in anxiety was not found in the
tumor in left hemisphere even after resection and follow up. It is also
seen that larger tumors are associated more with psychiatric symptoms
(Bommakanti et al., 2016). These tumors exert their effects through
pressure and edema and hence the symptoms donot tend to be localized
to specific anatomical regions (Lampl et al., 1995)

On the contrary, other evidences have suggested that psychiatric
symptoms do not have any localizing value (Madhusoodanan et al.,
2015b). For instance, in the cases in the current review show depressive
symptomatology in tumors located in frontal lobe as well as the tem-
poral lobe. Similarly, obsessive symptoms have been noted in tumors
across different regions of the brain (Liu et al., 2014; Maurice-Williams
and Dunwoody, 1988). Thus, the occurrence of a particular symptom
cannot pinpoint the location of a space occupying lesion. In a retro-
spective study of 79 patients with brain tumor, 72 patients had me-
ningioma (Gupta and Kumar, 2004) and 21% had psychiatric symptoms
in the absence of neurological symptoms but there was no correlation
between brain laterality and the psychiatric symptoms. Although tumor
laterality has been associated with psychiatric symptoms, some evi-
dence exists against it, which require more extensive studies.

Finally, with regards to the various psychiatric presentation of
meningioma, there are myriad psychiatric symptoms seen. As per our
review depression and anxiety are commonly reported with
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meningioma. The study relating to anxiety and depression with me-
ningioma are often complicated as it is unclear whether they are cau-
sally related to the tumor or they are the consequence to the psycho-
logical response to the stress secondary to the diagnosis or treatment. A
prospective cohort of 152 patients of which 89 had meningioma found
moderate to severe depression in 28% and anxiety symptoms in 36%
(Bunevicius et al., 2017). Severe depressive symptoms were associated
with increased 5-year mortality risk of meningioma patients
(HR = 7.083 [95%CI: 1.755-28.588], p = 0.006). Another prospective
study of 98 cases in which 16.8% had a meningioma, reported de-
pressive symptoms ranging from mild to major, anxiety and obsessive-
compulsive disorder (Seddighi et al., 2015). Interestingly, three months
post-resection there was a reduction in the prevalence of psycho-
pathology. Similarly, a prospective longitudinal study conducted on 52
meningioma cases and 24 malignant astrocytoma cases found that al-
though the anxiety and depression were comparable to the general
population, anxiety level decreased after surgery (Goebel and Mehdorn,
2013). This evidence strengthens the association between the symp-
toms and tumors, yet the causality of these symptoms cannot be as-
certained based on the available literature. Other symptoms reported
with meningioma include, psychotic symptoms, changes in personality,
changes in behavior, anorexia, etc. These symptoms though relatively
rare, are still being reported in the form of case reports and series. Thus,
it could be implied that there are several other psychiatric features of
meningioma which are yet to be identified. This further illustrates the
importance of individual case analysis.

Even the information regarding treatment is mostly derived from
case reports or case series. Treatment involves removal of the tumor
and concomitant treatment of psychiatric symptoms with pharma-
cotherapy or ECT. As reported previously in this review, some cases
mentioned a complete resolution of psychiatric symptoms and dis-
continuation of psychotropic medications after tumors resection (Chen
et al., 2016; Jahnel, 2003; Li et al., 2014). Although most of the studies
in the review are unclear whether the psychotropic agents were con-
tinued post tumor removal. Frontal meningioma presenting with de-
pressive illness appeared to have the best prognosis, with a resolution of
symptoms post-resection (Arja Mainio et al., 2005). Personality dis-
orders improved partially after a prolonged duration post-resection
(Arifin et al., 2014; Rgnning et al., 2007). Some reports have suggested
that the use of psychotropic agents alone were able to control the be-
havioral issues without needing surgical resection (Madhusoodanan
et al., 2015a,b). A study reported that among the 20 patients with
psychiatric symptoms, around 15% did not improve, 40% improved
partly and 45% improved post-resection completely (Bommakanti
et al., 2016). These studies could serve to strengthen the causal asso-
ciation between the meningioma and occurrence of psychiatric symp-
toms.

Certain limitations of case reports and series are the major draw-
backs which prevent definite inferences to be made. For instance, the
cases vary not only regarding duration of tumor and size of the tumor,
but also the exact site of the tumor. For example, reports would men-
tion the lobe of the tumor without inquiry into the white matter tracts
or grey matter regions. Hence, it is difficult to conclude as to why tu-
mors which appear to be in the same region would produce different
symptoms. Furthermore, the descriptions of psychiatric symptoms are
not uniform in literature, neither is the use of diagnostic systems. Due
to the heterogeneity of the cases included in the review, the current
review is unable to address the question regarding the average latency
from appearance of psychiatric symptom to the diagnosis of tumor and
vice-versa. Thus, given all these factors, extrapolation of information
gained from these case studies proves challenging at present. However,
the application of newer technologies at the level of individual cases,
and accompanying knowledge of the neuro-anatomical function of the
underlying brain, could help us get an in-depth understanding of the
relationship between meningioma and psychiatric symptoms from a
biological perspective.
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5. Conclusion

Psychiatric symptoms often can be the only presenting feature of
meningioma. Physicians ought to have a high index of suspicion in
patients who present with atypical clinical features of a psychiatric
disorder, those who present with sudden changes in personality and
those who do not respond to the usual mode of treatment. A thorough
history, medical examination, and appropriate neuro-imaging are im-
portant for early diagnosis. Treatment employs target towards the
tumor and the psychiatric symptoms. Evidence shows that psychiatric
symptoms vary according to the localization and lateralization of tu-
mors, although there are many exceptions. Further, understanding of
the mechanisms by which tumors produce psychiatric symptoms is es-
sential. With the technological advancements, studies of correlation of
anatomic location and psychiatric symptoms may yield associations not
previously found. This may lead to an improved understanding of the
mechanisms of psychiatric symptoms, disorders and better categoriza-
tion of symptom constructs in patients with meningioma and other
brain tumors. Further studies with large sample size and stronger
methodologies are warranted.
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