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Effect of postoperative systemic antipsychotic therapy on
psychiatric recurrence in patients with meningiomas
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Abstract. A number of patients with meningiomas and
psychiatric disorders will suffer psychiatric symptom recur-
rence following tumorectomies. The present study reported
a retrospective analysis regarding 42 cases of patients with
meningiomas using complete clinical follow-up data from
June 2005 to June 2013. The patients were divided into the
systemic antipsychotic (SP) group (n=20) following 6months
of postoperative SP therapy and the none-SP (NSP) group
(n=22), who did not receive postoperative antipsychotic treat-
ment. Patients were assessed using the Positive and Negative
Syndrome Scale (PANSS) and Brief Psychiatric Rating Scale
(BPRS) at the time points of prior to surgery, immediately
following surgery, and 6 months, 12 months and 3 years
following surgery. The effective rate, recurrence rate, rehos-
pitalization rate and survival analysis were calculated. The
BPRS score and PANSS scores (including PANSS positive,
PANSS negative, PANSS general psychopathology and PANSS
overall) in the SP group at 6 months, 12 months and 3 years
following surgery were significantly decreased compared
with the NSP group (P<0.05). The effective rate was 95, 90
and 90% at 6 months, 12 months and 3 years, respectively,
in the SP group, whilst it was 68.2, 63.6 and 59%, respec-
tively, in the NSP group, which was statistically significant
(x*=4.89, v*=4.01 and %*=5.12; P<0.05). The recurrence rate
of the SP group was 0, 5 and 10% at 6 months, 12 months and
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3 years, respectively, whilst in the NSP group it was 22.7, 31.8
and 54.5%, respectively, which was statistically significant
(%*=5.16, x*=4.89 and %*=9.34; P<0.05). The rehospitalization
rate of the SP group was 0, 0 and 5% at 6 months, 12 months
and 3 years, respectively, whilst in the NSP group it was 13.6,
22.7 and 36.4%, respectively, and the data at 12 months and
3 years was statistically significant (y*=5.16 and ¥*=6.12;
P<0.05). Kaplan-Meier survival analysis indicated that the
accumulative survival rates of recurrence and rehospitaliza-
tion in the SP group were improved compared with the NSP
group. The log-rank of recurrence was %*=9.369 (P=0.002) and
the log-rank of rehospitalization was y*=6.330 (P=0.012). In
conclusion, postoperative SP therapy is of great importance to
the consolidation of mental symptoms in patients with menin-
giomas and psychiatric symptoms, and it may significantly
reduce the recurrence and rehospitalization rates.

Introduction

Meningiomas, originating from arachnoid cells, are a type of
common intracranial tumor. They may be found at different
locations in brain, especially between the brain and the skull,
within ventricles, and along the spinal cord (1). These lesions
can occur in people of any age but commonly present among
middle-aged individuals (2). Single and multiple occurrenc-
esmay be observed (3). The global incidence rate is preceded
only by glioma, occupying ~20% of intracranial primary tumor
types (4). It has been demonstrated that ~7.61/100,000 popula-
tion develop this type of tumor, accounting for 36.1% of all
intracranial tumor types; the prevalence rate for meningiomas
is 50.4/100,000, with a notable increase in incidence rates in
people aged >65 globally (5). The primary clinical symptoms
of meningiomas are as follows: Headache; vomiting; epileptic
seizure; visual diminution; walking instability; and psychiatric
symptoms (6-9). Furthermore, patients with psychiatric symp-
toms in meningiomas are rare in clinical settings; most of them
show hallucination, delusion, analepsia, agitation, impulsive
behavior and insomnia (10). Some patients began with psychi-
atric symptoms and underwent treatment in local psychiatric
hospitals; the head CT scan diagnosed the meningiomas in
the end due to poor therapeutic efficacy (11). A previous study
hypothesized that the psychiatric symptoms would disappear
naturally once the occupying lesions were removed (12);
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however, others argued that alack of postoperative systemic
antipsychotic (SP) therapy would result in recurrent psychi-
atric symptoms (13). In the present study, 42 cases of patients
with meningiomas and psychiatric symptoms were collected,
with 3 years of follow-up data. The effect of postoperative SP
therapy for 6 months on psychiatric recurrence was observed.

Materials and methods

General information. The present study was a retrospective
analysis approved by the ethics committee and was conducted
in accordance to the relevant agreements with the Hunan Brain
Hospital (Changsha, China). A total of 42 cases of patients with
meningiomas in Hunan Brain Hospital from June 2005 to June
2013 were collected. The patients' written informed consent
permitted the publication of the study results. All of the
patients underwent computed tomography (CT) scans in the
patients' local hospital. At Hunan Brain Hospital, the patients
underwent 1.5 T enhanced magnetic resonance imaging (MRI)
scans and biopsy. The CT scan, enhanced MRI and pathology
data were used to confirm the diagnosis of meningioma.
All the cases, having complete clinical follow-up data, were
in accordance with the diagnostic criteria of International
Classification of Diseases-10 for ‘brain damage, dysfunction
and other mental disorders caused by somatic diseases’ (14).
The patients were divided into two groups. The first group was
the SP group (n=20), undergoing 6 months of postoperative
SP therapy. The other group was the none-SP (NSP) group
(n=22), who did not undergo postoperative antipsychotic treat-
ment. Tumors were classified according to the World Health
Organization (WHO) criteria for histological subtypes and
tumor grading (grade I-11I) (15).

Hematoxylin and eosin (H&E) staining and immunohisto-
chemistry. Tumor specimens were fixed in 4% formalin for
12 h at room temperature, followed by paraffin-embedded
and cut into slices. The thickness of the slices used for H&E
staining and immunohistochemistry was 2.5 ym. H&E
staining was performed using standard histological techniques
at room temperature. Sections were stained hematoxylin for
30 sec then rinsed in H,O for 1 min. They were stained with
1% eosin Y solution for 30 sec, and then dehydrated with a
graded series of alcohol (95, 95, 100 and 100%) for 30 sec
each. The alcohol was removed via washing with 95% xylene
twice. A total of 1 or 2 drops of neutral gum were added and
the sections were covered with a coverslip. The steps of immu-
nohistochemistry were as follows: Sections were immersed in
hydrogen peroxide (0.3% in PBS) for 5 min at room tempera-
ture, followed by incubation at room temperature for 2 h in
solution with one of the following monoclonal rabbit anti-rat
antibodies (Quan Hui Co. Ltd, Guangzhou, China.): S-100
(dilution, 1:100; cat. no. 604660202); and CD34 (dilution, 1:100;
cat. no. 6052344101). Then samples were incubated for 30 min
at room temperature with the Poly-HRP Anti-Mouse/Rabbit
IgG detection kit (cat. no. WP140316; Zhongshan Golden
Bridge Company, Beijing, China.), according to the manu-
facturer's protocols, followed by detection with a DAB Kit
(cat. no. K145619C; Zhongshan Golden Bridge Company,
Beijing, China). Finally, sections were soaked in 95% xylene
at room temperature for 2 min and sealed with neutral gum.
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Sections were observed with a biological optical microscope
(Olympus Corporation, Tokyo, Japan) at x100 magnification.

Treatment methods. All patients were treated with SP therapy
prior to surgery and craniotomy to remove the tumors in Hunan
Brain Hospital. Following surgical resection, 7 cases in the SP
group and 9 cases in the NSP group received radiotherapy.
Radiation doses were 50-60 Gy, with 2 Gy per fraction,
5 fractions per week.

In the SP group, 10 cases were treated with olanzapine
5-20 mg/day orally, 8 cases were administered quetiapine
fumarate 0.2-0.6 g/day orally and 2 cases were treated with
risperidone 3-5 mg/day orally. The SP therapy lasted for
6 months following surgical resection. In the NSP group,
13 cases were administered olanzapine 5-20 mg/day orally,
7 cases were treated with quetiapine fumarate 0.2-0.6 g/day
orally and 2 cases were treated with risperidone 3-5 mg/day
orally; however, all of them reduced the dose or withdrew the
antipsychotic drugs voluntarily. Treatments varied according
to the prescriptions of physicians.

Follow-up and effective rate evaluation. All patients had
complete follow-up records. They were followed up at
6 months, 12 months and 3 years following surgical resection.
Psychiatric symptoms were evaluated via the Positive and
Negative Syndrome Scale (PANSS) (16) and Brief Psychiatric
Rating Scale (BPRS) (17) at 5 different time points (prior
to surgery, immediately following surgery, and 6 months,
12 months and 3 years following surgery). The evaluation
was assessed by two experienced physicians from Hunan
Brain Hospital who were blind to the treatment protocols.
The effective rate was assessed with BPRS. A reduction rate
=75% represented recovery, 50-74% represented significant
progress, 25-49% represented progress and <25% represented
no progress. The clinical criteria of recovery were as follows:
Symptoms disappeared completely; insight recovered; and
social adaptability improved notably, and that all of these
lasted for =6 months.

Statistical analysis. Statistical analysis was performed with
SPSS (version 23.0; IBM Corp., Armonk, NY, USA). The
quantitative data are presented as mean + standard deviation
(SD), and the Student's t-test was used for intergroup compari-
sons. The ¥ test or Fisher's exact test were used for intergroup
comparisons of enumeration data, including: The recurrence
rate at 6 months; and the rehospitalization rate at 12 months.
Kaplan-Meier survival analysis with a log-rank test was used
for recurrence and rehospitalization. P<0.05 was considered to
indicate a statistically significant difference.

Results

General disease presentation. The SP group included 8
males and 12 females aged 16-52 years, and the mean + SD
patient age was 39.50+8.72 years. The duration of disease
ranged from 1-40 months, and the mean + SD duration was
18.35+£12.87 months. The mean + SD radiation doses were
54.13+3.76 Gy. The patients presented with different primary
symptoms, including: 7 cases of hallucination; 8 cases of delu-
sion; and 5 cases of impulsive and aggressive behavior. The
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Figure 1. Local staining of a 46-year-old female patient (systemic antipsy-
chotic group) diagnosed with fibrous meningioma in the left temporal lobe,
and primary symptoms of hallucination. The diameter of tumor was ~2.3 cm.
(A) The white arrow represents the space-occupying lesion on T2-weighted
images prior to surgery (axial view). (B) The white arrow represents the
space-occupying lesion on enhanced images using gadopentetate dimeglu-
mine as a contrast agent prior to surgery (axial view). (C) The pathology
slice indicated fibrous type (hematoxylin and eosin staining; magnification,
x100). (D) The pathology slice indicated the positive expression of S-100
(immunohistochemistry; magnification, x100).

NSP group included 9 males and 13 females; aged 19-55 years,
and the mean + SD patient age was 39.14+8.71 years. The dura-
tion of disease ranged from 0.5-36 months, and the mean + SD
duration was 21.98+11.00 months. The mean + SD radiation
doses were 54.56+2.96 Gy. They manifested different primary
symptoms, including: 8 cases of hallucination; 8 cases of delu-
sion; and 6 cases of impulsive and aggressive behavior. The
aforementioned data had no statistical significance (P>0.05).
The radiation rate between the SP and NSP groups had no
statistical significance (P>0.05).

Lesions were located in different areas in the SP group,
including: 8 cases in the frontal lobe; 9 cases in the temporal
lobe; 1 case in the temporo-occipital area; 1 case near the
sagittal sinus in the parietal lobe; and 1 case in the pontocer-
ebellar peduncle. The mean + SD diameter of the tumors was
3.85+0.55 cm. The NSP group included: 9 cases located in
the frontal lobe; 9 cases in the temporal lobe; 1 case in the
parieto-occipital area; 2 cases in the sphenoidal crest; and
1 case in the posterior cranial fossa. The mean + SD diameter
of the tumors was 4.13+0.54 cm. The postoperative pathology
results demonstrated that the SP group included 17 cases of
WHO grade I (5 meningothelial type, 4 mixed type, 5 fibrous
type and 3 psammomatous type) and 3 cases of WHO grade II
(all atypical type). The NSP group was composed of 18 cases of
WHO grade I (4 meningothelial type, 5 mixed type, 5 fibrous
type and 4 psammomatous type) and 4 cases of WHO grade 11
(atypical type). The aforementioned data had no statistical
significance (P>0.05; Figs. 1 and 2).

Comparison of PANSS and BPRS. There was no significant
difference in PANSS and BPRS between the two groups
prior to and immediately following surgical resection. The
BPRS and PANSS scores (including PANSS positive, PANSS

Figure 2. Local staining of a 62-year-old female patient (none-systemic anti-
psychotics group) diagnosed with mixed meningioma in the right posterior
cranial fossa, and symptoms of anxiety, depression and insomnia. The largest
diameter of tumor was ~2.1 cm. The symptoms improved notably following
surgery, and the patient withdrew from treatment one month following leaving
the hospital. The psychiatric symptoms recurred 5 months following surgery.
(A) The white arrow represents the space-occupying lesion on T2-weighted
images prior to surgery (axial view). (B) The white arrow represents the
space-occupying lesion on enhanced images using gadopentetate dimeglu-
mine as a contrast agent prior to surgery (axial view). (C) The pathology slice
indicated mixed type (hematoxylin and eosin staining; magnification, x100).
(D) The pathology slice indicated the positive expression of CD34 in the
vessel wall (immunohistochemistry; magnification, x100).

negative, PANSS general psychopathology and PANSS
overall) in the SP group at 6 months, 12 months and 3 years
were significantly decreased compared with the NSP group
(P<0.05; Figs. 3 and 4).

Follow-up results. All patients were followed up at 6 months,
12 months and 3 years. The effective rate was 95, 90 and
90% at 6 months, 12 months and 3 years, respectively, in the
SP group, whilst it was 68.2, 63.6 and 59%, respectively, in the
NSP group, which was significantly different (x*=4.89, ¥*=4.01
and %*=5.12; P<0.05). The recurrence rate in the SP group was
0,5 and 10% at 6 months, 12 months and 3 years, respectively,
whilst in the NSP group it was 22.7, 31.8 and 54.5%, respec-
tively, which was statistically significant (3*=5.16, x*=4.89
and ¥’=9.34; P<0.05). The rehospitalization rate of the SP
group was 0, 0 and 5% at 6 months, 12 months and 3 years,
respectively, whilst in the NSP group it was 13.6, 22.7 and
36.4%, respectively, and the data at 12 months and 3 years was
statistically significant (¥*=5.16 and %*=6.12; P<0.05; Table I).

Kaplan-Meier survival analysis in recurrence and
rehospitalization. The accumulative survival rates of recur-
rence and rehospitalization in the SP group were significantly
improved compared with the NSP group. The log-rank of
recurrence was x*=9.369 (P=0.002) and the log-rank of rehos-
pitalization was %*=6.330 (P=0.012; Fig. 5).

Discussion

The majority of meningiomas are benign tumors (18).
They grow slowly and the disease course usually lasts for
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Figure 3. PANSS scores, including (A) PANSS positive, (B) PANSS negative, (C) PANSS general psychopathology and (D) PANSS overall at the time points
of prior to surgery, immediately following surgery, and 6 months, 12 months and 3 years following surgery. Data are expressed as mean =+ standard deviation.
“P<0.05 and “P<0.01 vs. SP group. SP, systemic antipsychotic; NSP, none-SP; PANSS, positive and negative syndrome scale.
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Figure 4. BPRS score at the time points of prior to surgery, immediately
following surgery, and 6 months, 12 months and 3 years following surgery.
Data are expressed as mean = standard deviation. "P<0.05 and “P<0.01 vs. SP
group. SP, systemic antipsychotic; NSP, none-SP; BPRS, brief psychiatric
rating scale.

2-4 years (19,20). Detection is difficult at the early stages due
to patients being asymptomatic (21). It is only when the activity
of the nervous system becomes disrupted that the serious
clinical symptoms appear, thereby alerting clinicians (22). The
primary symptoms include: Chronic headaches; hallucination;
delusion; epilepsy; visual diminution or loss; and impaired

coordination (23-25). Different locations of the meningiomas
indicate various clinical manifestations (26), and it has been
demonstrated that the incidence of patients with meningiomas
and psychiatric symptoms is rare (27,28). In the present study,
30 of all 42 patients had a history of treatment in other hospi-
tals. Among them, 9 patients were diagnosed with mental
disorders at local hospitals for initial psychiatric symptoms,
and were treated with antipsychotics only. The diagnosis of
the meningiomas and treatment were delayed until serious
clinical symptoms emerged, which then resulted in additional
examination and eventual disease confirmation.

In the present study, there were 35 patients, in which the
meningiomas located in the frontal and temporal lobes were
present in 83.3% of all 42 patients. It has been determined
that the primary symptoms of frontotemporal tumors include:
Hallucination; delusion; impulsive aggressive behaviors; and
cognitive handicap (29-31), and it was considered that these
mental symptoms were closely associated with the location
of the occupying lesions (32). The treatment of patients with
meningiomas and psychiatric symptoms in neurosurgery is
difficult, for example, there were 10 patients in the present
study who could not undergo the surgical resection because of
the repeated symptoms of agitation and aggressive behavior;
therefore, doctors had to control their symptoms with the
administration of psychiatric treatment followed by the
operation. Accompanied by the improved mental symptoms,
a debate exists between neurosurgeons and psychiatrists
concerning the application of antipsychotic drugs in patients
with meningiomas. The majority of the neurosurgeons believe
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Table I. Comparison of follow-up results.

Group Time following surgery n Effective rate (%) Recurrence rate (%) Rehospitalization rate (%)
SP 6 months 20 95.0 0.0 0.0

12 months 20 90.0 50 0.0

3 years 20 90.0 10.0 50
NSP 6 months 22 68.2 22.7* 13.6

12 months 22 63.6" 31.8* 22.7*

3 years 22 59.0¢ 54.5° 36.4°

¥* test has been use. *P<0.05 and "P<0.01 vs. SP group. SP, systemic antipsychotic; NSP, none-SP.
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Figure 5. (A) Kaplan-Meier survival rate in recurrence displays the differ-
ence between the SP and NSP groups. (B) Kaplan-Meier survival rate in
rehospitalization displays the difference between the SP and NSP groups. SP,
systemic antipsychotic; NSP, none-SP.

patients can withdraw the antipsychotic drugs immediately
following surgery. While in clinic, this could result in severe
mental symptoms and/or recurrent attacks which reduce the
quality of life (13).

At present, there are no studies focusing on the duration
of postoperative SP therapy for patients with meningiomas
and psychiatric symptoms. A number of previous studies
have suggested that antipsychotic drugs maybe gradually
reduced until withdrawal, following the slow improvement of
psychiatric symptoms (33,34). However, in a clinical setting,
it was determined that the withdrawal of antipsychotic drugs
following surgical resection may result in the recurrence of
psychiatric symptoms; subsequently, the patients would have
to receive the antipsychotic treatment again, which may
be associated with local metabolic imbalances caused by the
pace-occupying lesions (35).

Therefore, the present study retrospectively analyzed
the patients with meningiomas and psychiatric symptoms
treated at Hunan Brain Hospital. All the patients were
divided into SP and NSP groups according to their treatment,
and follow-up was conducted for 3 years. The psychiatric

symptoms were compared using the PANSS, BPRS, effec-
tive rate, recurrence rate and rehospitalization rate between
these two groups.

All of the patients received tumorectomy, and 16 of
42 patients were treated with radiotherapy. The expression of
S-100 or CD34 in the tumors was detected with immunohis-
tochemistry. In the present study, as the focus was not on the
diagnosis of meningioma but on the postoperative SP therapy,
the immunohistochemistry results were used to confirm the
diagnosis of meningioma and not for statistical analysis.
Furthermore, the patients failed to be analyzed for relevant
biochemical indices, including NSE, S-100 and CEA, due to
funding limitations. This was a limitation of the present study.
Despite this, the results of the CT and enhanced MRI scans
and pathology data confirmed the diagnosis of meningioma.
It was determined that the BPRS score and PANSS scores
(including PANSS positive, PANSS negative, PANSS general
psychopathology and PANSS overall) in the SP group at
6 months, 12 months and 3 years were significantly decreased
compared with the NSP group, all of which were statistically
significant. The follow-up results demonstrated that the effec-
tive rate was significantly increased, whilst the recurrence
and rehospitalization rates were significantly decreased in
the SP group, compared with the NSP group at 6 months,
12 months and 3 years. The Kaplan-Meier survival analysis
demonstrated that the accumulative survival rates of recur-
rence and rehospitalization in the SP group were improved
compared with the NSP group. Postoperative SP therapy is of
great importance to the consolidation of mental symptoms in
patients with meningiomas and psychiatric symptoms, and it
may significantly reduce the recurrence and rehospitalization
rates.

The results of the present study demonstrated that
postoperative SP therapy for 6 months is necessary for the
prevention of recurrence and reducing the rehospitalization
rate in patients with meningiomas and psychiatric symptoms.
Additional studies with Magnetic Resonance Spectrum
Imaging of space-occupying lesions are required, which
would subsequently clarify whether the psychiatric symptoms
are associated with nervous metabolic abnormalities following
surgical resection.
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