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ABSTRACT

Introduction: Meningioma originates in cerebral dura mater and can grow at any
site, especially at the skull vaultand the skull base. Meningioma accounts for 37%
of all central nervous system tumor. MRS (Magnetic Resonance Spectroscopy)
provides additional structural and metabolic information that helps to diagnose
meningioma. Objectives: The aim of the study was to investigate the prevalence
of brain tumor meningioma in patients with characteristic risk factors like
headache, vomiting, dizziness etc to assess the diagnostic significance.
Materials and Methods: This is a retrospective study and was conducted in the
Radiology Department and Biophysics Departments of one of the tertiary health
care centres in South Kerala. This study was conducted on 81 subjects with
brain lesion, including both males and females, who underwent MRS. From MRS
findings, the prevalence of Meningioma was detected. Patient’s demographics
were also taken for the analysis and interpretation. Results: From this study
it was understood that out of the 81 cases, 40 were of Meningioma. In this
40 patients, 22 were females (55%) and 18 were males (45 %). Among these
40 cases, the frequency of brain lesions was higher in old aged group (60 %)
when compared to younger (0%) and middle age groups (40%). It was found
that out of the 40 patients, 42 % had headache, 28 % had vomiting, 23 % had
Type-2 diabetes mellitus and 7% had dizziness. Conclusion: From this study, it is
confirmed that among the brain lesions, the incidence of Meningioma is higher
and was prominent among old aged group and the incidence is reported to be
higher in females. This indicates the need of special attention for these patients
for early diagnosis and timely intervention.
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INTRODUCTION

Prevalence and incidence of brain lesions leading
to meningioma are increasing in recent years and the

underlying diseases associated with lesions are also
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drastically increasing. Associated symptoms commonly
observed are headache, pain in the forehead and
neck, memory loss, vomiting, seizures and confusion.
However an early diagnosis may help to lead a quality
life with proper treatment and medication.

Among the intracranial tumors, meningiomas are
seen commonly. It was found that the incidence of
meningioma were eight cases per 100,000 persons per
year and majority of them are affected by adult females
than adult males in US." Meningioma’s originate in
cerebral dura mater and can grow at any site, especially
at the skull vault and the skull base. They are generally
benign tumors and mostly asymptomatic. Meningiomas
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are the most frequent central nervous system neoplasm,
itaccounts for 37% of all central nervous system tumors.
By the Finnish Cancer Registry (FCR), it was reported
that the national incidence rates of meningiomas are
1.6 per 100000 for men and 5.5 for women in 2001. In
the Nordic countries the corresponding rates were 1.9
and 4.5 per 100000 person respectively. The incidence
rates in the United States, by the Central Brain Tumor
Registry of the United States were 1.8 for men and 4.2
per 100000 for women in 2006.

In early stage, the symptom is determined as mild
headaches, when the tumor progress, a large number
of complications and poor functional outcomes will
appear. The prevalence of previous history varies
depending on location, type of tumour and age of
the patient.” After head injury at any age, vomiting is
another common symptom.® In addition to this, a risk
factor of brain injury is high and low blood pressure.®
The common clinical symptoms of meningiomas may
include chronic headaches, dizziness, visual loss, and
seizures.”

Different MRI modalities
meningioma differentiation from other intracranial brain
tumor like Diffusion-weighted MRI (DWI), perfusion-
weighted MRI (PWI) and proton magnetic resonance
spectroscopy (‘H-MRS).* MRS provides additional
structural and metabolic information. Proton magnetic
resonance spectroscopy (‘H-MRS), is a non-invasive,
quantitative technique for estimating metabolite / inside
the / tumor. The metabolites include N-acetylaspartate
(NAA), creatine (Cr), and choline (Cho).” The current
study was undertaken to investigate the prevalence of

have been wused for

brain tumor meningioma in patients with characteristic
risk factors including headache, vomiting, dizziness etc
to assess the diagnostic significance.

MATERIALS AND METHODS

This is a retrospective study and was conducted in the
Radiology and Biophysics Departments of one of
the major tertiary health care centres in South Kerala.
The patients suspected of brain tumor lesions and
underwent MRS for the diagnoses were included in the
study during the period of January 2018 to December
2018. The study was approved by the Institutional Ethics
Committee. Only patients with proven MRS diagnosis
for brain lesions were included as study subjects. The
brain tumor lesions patients suspecting meningioma,
patient’s demographic characters including age, gender
and history were also taken for the analysis and
interpretation. Both males and females were included
in the study. Patients with implants, aneurysm clips,

pacemakers, heart valves and those who are not willing
to participate in the study and patients with age below
20 years were excluded from this study.

The patients were categorised according to the age as
patients with 20-40 years, patients with 40-60 years and
patients with > 60 years. There were 81 brain lesion
cases with both males and females, who underwent
MRS for the diagnosis of meningioma and from this,
40 patients suspecting meningioma were included for
further analysis. Patient’s demographics including age,
gender and history were also taken for the analysis and
interpretation. MRI scans of three different planes-
Axial, Coronal and Sagittal were performed by using
MRI scans of 1.5 T with sequences like FLAIR T2
weighted imaging and diffusion-weighted imaging
DWTI)
of  cerebral

to determine the pathological conditions
analysing the spectra,
Spectroscopy-2D Brain software was used. MRS made
sue of radiofrequency (RF) coils and a software package.
The MRS acquisition was started with anatomic
images, which were used to select a volume of interest
(VOI). For the spectrum acquisition, different spatial
localization techniques (Single-voxel and Multi-voxel
imaging) was used using both long and short echo times
(TE). Single-voxel (SV) technique records spectra from
one region of the brain at a time. Multi-voxel technique

tissue. For

simultaneously recorded spectra from multiple regions.

RESULTS

Figure 1 shows the MRS spectrum of Meningioma and
Table 1 gives the average values of observed metabolites
analysed through Magnetic resonance Spectroscopy. It
was found that the among the 40 meningioma tumors,
the average values of observed metabolites like N

Figure 1: MRS spectrum of Meningioma.
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Table 1: Average values of Observed Metabolites of Meningioma analysed through Magnetic Resonance
Spectroscopy.

Brain Observed Metabolites

Tumor N Acetyl Aspartate

Creatine(Cr)

Choline(Cho) Alanine Lipid

NAA 2.02

Meningioma 1.86

(Cr3.0
2.44

3.22 1.3
3.68 1.35

1.3-1.5
1.43

Acetyl Aspartate (NAA) (1.86 ppm) were decreased
from normal value (2.02 ppm). Similarly the Creatine
(Cr) (2.44 ppm) were also determined as decreased from
normal value (3.0 ppm). But the Choline (Cho) (3.68
ppm) were indicated as increased from normal value
(3.22 ppm). In addition to that specific metabolites
Alanine were also observed at 1.35 ppm and lipid at 1.43
ppm.

Figure 2 shows the distribution of meningioma
according to gender. From this study it was observed
that out of 40 meningioma patients analysed, 22
patients (55%) were females and 18 (45%) were males,
showing a higher incidence of meningioma in Females.
Figure 3 represents the frequency of brain lesions with
respect to age in these subjects. Among these 40 cases,
age varied from 20 years to 60 years. It was revealed
that the frequency of brain lesions was higher in old age
group (60 %) when compared to younger age (0%) and
middle age groups (40%). Patients with age 20-40 years
accounted for zero cases (0 %), 40- 60years accounted
for 16 cases (40%) and >060 years accounted for 24 cases
(60%). Figure 4 gives the history of other inflammatory
diseases and symptoms shown by these participants. It
was found that out of 40 patients, 42 % was suffering
from headache, 28 % from vomiting, 23 % from Type-2
diabetes mellitus and 7% had dizziness.

DISCUSSION

Recently clinician takes keen interest in the management
of brain tumor lesions due to their high incidence. In
this study, the data is analyzed retrospectively, regarding
demographics, incidence and the symptoms associated
in the meningioma tumor, presented in patients who
attended in a major tertiary health care centre in South
Kerala over a period of 12 months. This information
may help to predict the incidence of different types of
meningioma brain tumor lesions and need for specific
diagnosis to confirm the lesions as eatly as possible to
get better treatment.

Present study shows that the MRS spectrum of
meningioma (Figure 1) and Table 1 gives values of
the peak NAA (1.86 ppm), which were significantly
reduced. Similatly the concentration of Cho (3.68

Meningioma

m GenderF

B Gender M

Figure 2: Distribution of Meningioma in patients according to
gender.
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Figure 3: Incidence of Meningioma among the subjects
according to age.
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Figure 4: History of other inflammatory Diseases and Other
Symptoms.
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ppm) were high and Cr (2.44 ppm) were low. Lipids
(1.43 ppm) and alanine (1.35 ppm) were also present
in higher concentrations in this study. Previous studies
also determined that there is a presence of Alanine in
meningioma, diagnosed through MRS."

In this study it was observed that the old age group (>60
years) is more affected with meningioma brain tumor
when compared to younger age and middle aged group.
Previous studies also indicated that with increasing age,
the incidence of meningioma also increases. It was
found that the incidence rate of meningioma in the
age of 2065 years is 12.8/100,000 than 45-54 year old
(4.9/100,000) and 55-64 year old (7.9/100,000)." In
another studies also it was confirmed that the older age
groups are affected with meningioma more in number,
as the incidence rate is higher in old age group than
younger age group.'?

Present study reveals that the brain tumor meningioma
were found to be more in females compared to males.
In one of the studies it was reported that the incidence
of meningioma’s are higher in women due to the
hormonal difference."” Eatlier studies also indicated that
the females are more prone to meningioma than males."
In the current study it was found that the brain
tumor, meningioma patients, were diagnosed with
type -2 diabetes mellitus (DM). In one of the study,
it was confirmed that the prevalence of diabetes was
significantly higher in patients with meningioma
compared to normal population.”” Present study
determined that the meningioma patients had the
symptom of headache. Earlier studies also showed
that in the concurrence of headache was found in
patients with meningioma.'® In another study also it
was mentioned that headache is one of the symptom
which is associated with meningioma.'”" In this study
it was observed that the meningioma was associated
with vomiting. In one of the study it was indicated that
one of the symptoms of meningioma is vomiting." In
another study it was also realised that the occurrence of
vomiting is present in the meningioma patients.”’ In the
present study it was observed that the occurrence of
dizziness is another symptom of meningioma. In the
eatlier studies also it was reported that dizziness is one
of the associated symptoms in meningioma patients.”
It was described in another study also that dizziness
is one of the symptoms in patients suffering from
meningioma.”

CONCLUSION

The incidence of Brain lesions are increasing and the
best diagnostic tool for the detection and identification

of lesions is Magnetic Resonance Spectroscopy (MRS).
Among the brain lesions the incidence of meningioma
is higher and it was prominent among the old age
group of South Indian population. It is found that
the prevalence of meningioma is higher in females
as compared to males. These findings may help the
clinicians for an early diagnosis and management of
brain lesions diagnosed through Magnetic Resonance
Spectroscopy. Management of persistent symptoms and
other clinical condition is based on assessment of risk
and understanding of potential complications related
to the diseases. This may lead to better categorization
of symptom constructs and prospective trials for
the management of the symptoms in patients with
meningioma.
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