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ABSTRACT

Introduction: A hospital-based study is conducted to find out the frequency, types, and aetiology and gender differences in brain
lesions in patients diagnosed through Magnetic Resonance Spectroscopy (MRS) from South Kerala.

Objectives: The study aims to assess the socio-demographic characteristics with the increasing incidence of brain lesions in
patients attending a tertiary care hospital in South Kerala.

Materials and Methods: In this study, there were 81 patients, both males and females, who underwent MRS for the diagnosis
of brain lesions and studied for their socio-demographic characteristics which were recorded and compared.

Results: The present study revealed that brain lesions were more common in males (57%) as compared to females (43%)
(46:35). The frequency of brain lesions was higher in the middle aged group (52%) when compared to the younger age (6%) and
old age group (42%). It is found that out of the 81cases, Meningioma is the most common types of brain lesions and also found
that the symptoms are well correlating with clinical conditions as indicators for intervention.

Conclusion: The analysis of the study indicates the need for special attention of such patients who come with early symptoms
suggestive of brain lesions for the correct diagnosis through MRS and for further treatments.
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INTRODUCTION factor of brain injury is high and low blood pressure. The
incidence of the infarct is higher in patients with high blood

There is an increasing prevalence of brain lesions in recent pressure.*

years and the underlying diseases associated with lesions are

also drastically increasing. In most cases since there are tis- Brain lesions include brain abscess, tuberculoma, neuro-

sue damages involved it is very difficult to treat, however,
an early diagnosis may help to lead a quality life with proper
treatment and medication.

In the UK, the annual incidence of brain tumour is approxi-
mately 0.06-0.01%. In which 72 % of people with a brain
tumour are above the age of 50 years.'The prevalence of the
previous history varies depending on location, type of tu-
mour and age of the patient.? After a head injury at any age,
vomiting is another common symptom noticed.? Another risk

cysticercosis, tumours and sarcoidosis.’ The studies re-
vealed that per year the incidence of Central Nervous Sys-
tem (CNS) tumours varies from 10-17 per lakh persons
for intracranial and 1-2 per lakh persons for intraspinal
tumours.® With the help of newer advanced techniques like
Diffusion-weighted Magnetic Resonance imaging, Perfu-
sion weighted Magnetic Resonance, Magnetic Resonance
Spectroscopy etc, Neoplastic lesions can be distinguished
from non-neoplastic lesions.” Magnetic Resonance Spec-
troscopy (MRS) is a specialized in vivo technique that is
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used to differentiate the lesions by distinct patterns for the
specific disease process to offer quality treatments.® * To
our knowledge literature is scarce regarding history like
headache, vomiting, nausea, dizziness etc in patients with
a brain lesion. The current study was undertaken to investi-
gate the incidence of brain lesions in patients with charac-
teristic risk factors involved including headache, vomiting,
dizziness etc to assess the diagnostic significance.

MATERIALS AND METHODS

This is a retrospective study, conducted in the Radiology
Department of one of the major tertiary health care centres
in South Kerala. All the patients suspected of brain lesions
and who underwent MRS for the diagnosis were included in
the study from January 2018 to December 2018. The study
was approved by the Institutional Ethics Committee. Only
patients with proven MRS diagnosis for brain lesion were in-
cluded as study subjects. In addition to the types of brain le-
sions, patient’s demographics including age and gender were
also taken for 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 ethical clearance number is SGMC-IEC NO:

/383/11/2018(F)

The patients were categorised according to the age as pa-
tients with 20-40 years, patients with 40-60 years and pa-
tients with > 60 years. There were 81 patients, both males
and females, who underwent MRS for the diagnosis of brain
lesions and studied for their age, gender, types of lesions and
history and were recorded to get the distribution and pattern
of brain lesions.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 (DWI). For analysing the
spectra, Spectroscopy-2D Brain software was used. MRS
requires radiofrequency (RF) coils and a software package.
For the spectrum acquisition, different spatial localization
techniques like Single-voxel and Multi-voxel imaging were
used. The Single-voxel technique records spectra from one
region of the brain at a time. '° Multi-voxel technique simul-
taneously recorded spectra from multiple regions.!!

RESULTS

The brain tissue concentrations of metabolites (Figure 1)
like N-acetyl aspartate (NAA), choline (Cho), creatine (Cr),
lactate (Lac), Myo-Inositol (ml) etc and measured as spec-
tral peaks through MRS. A raised Cho or decreased NAA

combined with a rise in Cho/Cr and Cho/NAA ratios indi-
cated a tumour. Additionally, lipid and lactate peaks were
observed in infections. The relation between types of lesions
and gender are represented in figure 2. From this study it was
observed that out of 81 patients analysed for the study, 46
patients (57%) were males and 35 (43%) were females. The
present study indicates that brain lesions were more com-
mon in males (57%) when compared to females (43%) with
a male to female ratio of (46: 35). Figure.3 represents the
frequency of brain lesions concerning age. Among these 81
cases, age varied from 20 years to 60 years. It was revealed
that the frequency of brain lesions was higher in the mid-
dle aged group (52%) when compared to younger age (6%)
and old age groups (42%). Patients with age 20-40 years ac-
counted for 5 cases (6%), 40- 60years accounted for 42 cases
(52%) and >60 years accounted for 34 cases (42%).

The types of lesion detected by Magnetic Resonance Spec-
troscopy in these patients are represented in figure 4. It was
found that out of the 81 cases, meningioma was the most
common types of brain lesions affecting the South Kerala
population as diagnosed through MRS. Other types of brain
lesions observed were glioma, granuloma, seizure, ophthal-
moplegia, cranioplasty, oligodendroglioma, cerebral metas-
tasis, tuberculoma, cavernoma, 6 nerve palsy, subarachnoid
haemorrhage (SAH), peripheral vertigo, cerebellopontine
angle (CPA) tumour, migraines, macroadenoma, amyo-
trophic lateral sclerosis, cerebral ischemia, fazeka’s grade II,
glioblastoma multiforme, cerebral atrophy, granulomatous,
cystic lesion, meningitis, Fazekas’s grade I, ethmoid sinusi-
tis, Tolosa hunt syndrome, multiple sclerosis, Rathke’s cleft
cyst, microadenoma, encephalomalacia, tubercular granu-
loma, mastoiditis, glomus tympanum.

As per the study, it was observed that out of 34 types of brain
lesions, meningioma is the most common type of lesion af-
fecting females as compared to males (figure 5). Figure: 6
show the types of lesions in three different age groups of
20-40 years,40-60 years and > 60 years. It was observed that
meningioma is more common in people age >60 years.

The history of other inflammatory diseases and symptoms
were represented in figure 7. It was found that out of 81 pa-
tients, 39 % had a headache, 30 % had vomiting, 23 % had
Type-2 diabetes mellitus and 7% had dizziness. Further, it
was observed that in most of the brain lesions the blood pres-
sure was high for the subjects. Based on the clinical exami-
nation, the main symptom observed was vomiting in patients
with meningioma, glioma, seizure, oligodendroglioma, tu-
berculoma, CP angle tumour, amyotrophic lateral sclerosis,
fazeka’s gradell, meningitis, Tolosa hunt syndrome, Rath-
ke’s cleft cyst, encephalomalacia and tubercular granuloma.
Similarly, it was also found that patients suffering from le-
sions like glioma, seizure, cerebral metastasis, tuberculoma,
cavernoma, CP angle tumour, migraines, macroadenoma,
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cerebral ischemia, fazeka’s grade Il were also presented
with headache. It was noted that the dizziness was there in
patients with CP angle tumour, granulomatous and glomus
tympanum. It was also observed that there was a history of
type -2 Diabetes mellitus for patients affected with menin-
gioma, cerebral metastasis, tuberculoma, nerve palsy, pe-
ripheral vertigo, migrainosus, macroadenoma, cysticlesion,
tubercular granuloma and mastoiditis. Another history like
hemiparesis was found in lesion granuloma.

DISCUSSION

Nowadays clinician takes a keen interest in the management
of brain lesions due to their high incidence. In this study, we
retrospectively analyzed the data regarding incidence, medi-
cal history and the symptoms associated with different types
of brain lesions presented in patients who attended a major
tertiary health care centre in South Kerala over 12 months.
This information may help to predict the need for a specific
diagnosis to confirm the lesions as early as possible to get
better treatment.

In this study, it was observed that the middle-aged group is

more affected with brain lesions unlike in other studies from
developed countries. Previous studies indicate that the inci-
dence of brain lesions in developed and developing countries
are common in the elderly population.’? In England, about
1.5 % -1.9% of all cancers, Central Nervous System (CNS)
tumours are predominant in old age."® Present study shows
that males are more prone to brain lesions as compared to
females in South Kerala indicating gender has a major role
in disease risk and prognosis. Earlier study it was also found
that there is a measurable difference in the prevalence, mor-
tality and progression of cancer in men and women.'* Earlier
studies show that there is a higher incidence of CNS tumours
in females in the United States compared to England."* But a
study conducted in Asia revealed that brain metastases were
more common in males as compared to female.!> Another
study also revealed that males are more proponent with sei-
zures compared to females, which were supporting our find-
ings.!s

The present study also found that one of the common types
of lesions detected is meningioma. Similarly, it was found
to be more in females compared to males. A previous study
also revealed that meningioma is asymptomatic and was
found that it is the more frequent type of lesion observed in
people.' According to World Health Organization (WHO)
meningioma are more common in women.'” Similarly in one
of the studies it was mentioned that females are more prone
to meningioma than male, in the ratio 2:1."® It was observed
that in developed countries the meningioma is more common
in children.'® In another study it was reported that women are
more susceptible to develop meningioma than men.'® It was

also detected that females are prone to low-grade meningi-
oma while males are more susceptible to malignant type.'*
In one of the study conducted in the US it was found that
of all primary central nervous system tumours, 37% were
of meningioma. Also, the incidence increases with twice as
common in females as in males.? In our present study it was
also found that the meningioma is more in old age group
(>60yrs). Previous studies revealed that there is an increase
in the incidence of meningioma with the increase in age.*

This study shows that the lesions like cerebral metastases
were presented with headache. In one of the study, it was
also found that headache was the presenting symptom in in-
tracranial metastases.?! Present study also shows that for the
brain lesions including tumours like meningioma, glioma,
tuberculoma, CP angle tumour and other lesions like seizure
and cerebral metastasis there was a symptom of vomiting.
In this study, it was found that the lesion like glioma, the
main history was vomiting and headache. Earlier studies also
confirmed that vomiting is a common symptom after a head
injury at any age.’

In the present study, it was observed that lesion like subdural
hematoma was presented with intracranial bleed. The previ-
ous study shows that acute subdural hematoma was a reason
for intracranial haemorrhage.” Present study revealed that
nerve palsy was associated with diplopia. Earlier studies re-
vealed that there is a clinical history of uncrossed diplopia
associated with eye pain in nerve palsy lesions.? In this study
it was found out that SAH was presented with a history of
bleed from the nose and mouth. Studies also found that SAH
is associated with ruptured intracranial aneurysms.* In this
study it was observed that peripheral vertigo was presented
with a history of nephropathy and retinopathy. From one of
the study, it was concluded that the complications of diabe-
tes like retinopathy and neuropathy may affect the vestibular
system .

The current study shows that the lesion including tumours
like meningioma, tuberculoma, nerve palsy, peripheral ver-
tigo, migraines, macroadenoma, cystic lesion, tubercular
granuloma and mastoiditis were diagnosed with type -2 dia-
betes mellitus (DM). Earlier studies also reported that DM is
a significant risk factor for several types of cancer, including
cancer of the breast. In the previous study, it was also found
that diabetic individuals had a risk of brain tumours.? In this
study, it was found that individuals with other lesions like
cerebral metastasis were also diagnosed with DM. In earlier
studies also it was confirmed that DM was a significant pre-
dictor in patients treated for brain metastasis.?’

CONCLUSION

Meningioma is the most common types of Brain Lesions
which are detected through Magnetic Resonance Spectros-
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copy (MRS) among the old aged group of patients from
South Kerala. It is also found that meningioma is predomi-
nant in females. This indicates the need for special attention
from the clinicians to take care of female patients in the old
aged group who comes with early symptoms suggestive of
brain lesions and to impart correct diagnosis through Mag-
netic Resonance Spectroscopy for time management. This
may lead to an improved understanding of the mechanisms
of advanced diagnostic modalities, better categorization of
symptom constructs, and prospective trials for the manage-
ment of the symptoms in patients with brain lesions.
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