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ARTICLE INFO ABSTRACT

Keywords: ABSTRACT: Intracranial calcifications seen on computed tomography (CT) are the most

Brain, common finding in the everyday practice of radiology, because non contrast-enhanced CT of the

Space Occupying lesions. head is the preferred imaging modality worldwide for the initial evaluation of patients with
acute or chronic neurological problem.Computed tomography (CT) is the most sensitive means
of detection of these calcifications. The aim of this study was the assessment of intracranial
physiological and pathological calcifications as well as intracranial space occupying lesions
which are generally used to identify any lesion, whether vascular or neoplastic or
inflammatory in origin which increases the volume of intracranial contents and leads to arise in
the intracranial pressure . AIMS & OBJECTIVES: 1. To study the computed tomographic (CT)
findings of various physiological and pathological intracranial calcification. 2.To distinguish
between the physiological from the pathological intracranial calcification. 3. To determine the
role of computed tomography in evaluation of space occupyinglesions of the brain
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Ependymomas (d) Choroid plexus tumors - papilloma or
carcinoma.

1.Introduction

Aquilion 64, CT scanner features a unique detector system that

provides super-thin slices for crystal clear, comprehensive images. 2. Non-glial tumors: (a) Neuronal and mixed neuronal/glial

The scanner is engineered to generate the same high resolution in
all three dimensions, allowing for multi-planar views of internal
anatomical structures. In a single breath-hold of 6-10 seconds, it
can capture superior, precise images.Computed Tomography was
introducedin1992.

The various space occupying lesions of the brain are classified
as follows.

1. Tumors - benign and malignant.

2. Traumatic - contusion, intracerebral hematoma, arterial
dissection.

3. Vascular - aneurysms, arteriovenous malformations.

4. Infective: brain abcesses by various microbes,

granulomatous infection by mycobacterium, treponema, fungal
infection by aspergillosis, candida, cryptococcus etc. parasitic
infection by cysticercosis, toxoplasma, echinococcus.

5. Congenital lesions.
Tumors:
1. Gliomas (a) Astrocytomas: Circumscribed-juvenile

pilocyticastrocytoma, pleomorphic xanthocytoma, subependymal
giant cell astrocytoma, diffuse, optic pathway glioma, anaplastic
astrocytoma, glioblastoma multiforme (b) Oligodendrogliomas (c)
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tumors: Ganglioglioma, Gangliocytoma, Central neurocytoma. (b)
Pineal parenchymal tumors: Pineoblastoma, Pineocytoma ©
Embryonal Tumors: Medulloblastoma

3. Tumors of cranial nerves (a) Schwannoma (b)
Neurofibroma (c) Malignant peripheral nerve sheath tumors.

4. Tumors of the meninges: (a) Meningioma (b)
Melanocytic tumor (c) Hemangioblastoma.

5. Tumors of hematopoietic system (a) Primary or
secondary CNSlymphoma (b) Granulocytic sarcoma.

6. Germ cell tumor: (a) Germinoma (b) Teratoma.

7. Tumors of the Sellar region: (a) Pituitary adenoma (b)
Craniopharyngioma (c) Rathke cleft cyst.

8. Metastases

Cysticlesions of Brain

1. Normal and/or variant - Choroid plexus cyst

(xanthogranuloma), enlarged perivascular spaces, ependymal,
neuroglial.

2. Congenital - Arachnoid, colloid, epidermoid, dermoid,
neurenteric, Rathke cleft.

3. Traumatic and/or vascular infectious -
neurocysticercosis, hydatid cyst.

4, Tumor-associated nonneoplastic - Meningioma,
schwannoma, pituitary adenoma, Craniopharyngioma.



Anju Devi Loukham etal. / Int] Biol Med Res. 2016;7(1):5440-5451

5441

Intracranial calcifications

I.  Physiological

II. Pathological
Posttraumatic and dystrophic
Congenital disorders (Phakomatoses)

Vascular disorders

Inflammatory disorders

1

2

3

4. Infections
5

6. Tumors
7

Metabolic

[) Age-related physiologic and neurodegenerative
calcifications

Intracranial physiologic calcifications are unaccompanied
by any evidence of disease and have no demonstrable
pathological cause .The most common sites include the pineal
gland, habenula, choroid plexus, basal ganglia, falx, tentorium,
petroclinoid ligaments and sagittal sinus.

According to Weins and Stenbeg 2, pineal calcification is
found in 25% of individuals over 10 years of age. It is also found
in 60-70% of those over 50 years of age. Habenular calcification
has been shown in 13% of adults. By simple radiography
calcification of the choroid plexus is shown to be 28% and by CT
scanning it is shown to be 75% in adults over 40 years of age.
Sagittal sinus and falx calcification is found in 7-9% of adults.

II) Pathological calcification
Congenital disorders/phakomatoses

The phakomatoses are a group of hereditary disorders that
affect structures of ectodermal origin. Classically, calcifications
are described in tuberous sclerosis and Sturge-Weber syndrome
but can also be seen in neurofibromatosis and basal-cell nevus
syndrome.

Calcifications in Sturge-Weber syndrome are located in the
cortex underlying the leptomeningeal vascular malformations,
and it is unusual for them to appear before the patient reaches *
years of age. Calcifications are often gyriform and curvilinear
and are most common in the parietal and occipital
lobes.3Calcification can be more extensive, however, within
frontal lobe and/or bilateral involvement. CT scans show
calcificationsin areas of atrophy.

2. Vascular calcifications

Calcifications in the arterial wall of large intracranial vessels
are common and should be mentioned in the report because of
their association with atherosclerosis. It is also important to
beware of other calcification patterns associated with vascular
pathology, such as vascular malformations and aneurysms.

AVMs may contain dystrophic calcifications along the
serpentine vessels and within the adjacent parenchyma with a
prevalence of 25-30%."

1. Infections

a) Congenital TORCH syndrome (toxoplasmosis, other, rubella,
cytomegalovirus, herpes simplex virus), Cytomegalovirus and
toxoplasmosis infections result in periventricular and
subependymal calcifications

Congenital HIV infection is associated with periventricular
frontal white-matter and cerebellar calcifications.’

b) Acquired infections

Cysticercosis, tuberculosis, HIV and cryptococcus are the
most common acquired intracranial infections typically
associated with calcifications

In cysticercosis, calcifications are seen in the dead larva
(granular- nodular stage) and the typical appearance is that of a
small, calcified cyst containing and eccentric calcified nodule
thatrepresents the dead scolex.

A "target sign" representing a central nidus of calcification
surrounded by a ring of enhancement is strongly suggestive of a
tuberculoma.6

5.Inflammatory lesions

Sarcoidosis involves the leptomeninges, producing
granulomas of the pituitary stalk and the optic chiasm. Calcified
sarcoid granulomas can also be seen in the pituitary, pons,
hypothalamus and the periventricular white matter.

6. Tumors
a) Intra-axial tumors

Calcifications are present in the majority of subependymal
giant-cell astrocytomas in the form of calcified chunks or
nodules. Up to 25% of pilocyticastrocytomas have intratumoral
calcification.

The oligodendrogliomas exhibit the highest frequency of
calcification among all brain tumors, since up to 90% of them
calcify. The calcifications in oligodendrogliomas can be central
or peripheral, punctate or ribbon like, usually located within
walls of intrinsic tumor vessels.

b) Extra-axial tumors

The percentage of meningiomas that calcify ranges from
20% to 69%.The calcifications can be focal, diffuse, coarse, sand-
like or even rim. There is a higher percentage of calcified
meningiomas in children, which could be associated with more
aggressive subtypes of meningiomas.7

c) Intraventricular tumors

Intraventricular ependymomas typically calcify, ranging
from punctuate to mass-like calcifications. Posterior fossa
ependymomas exhibit small, round calcifications up to 50% and
have the highest frequency of calcification among the posterior
fossatumors.

7.Endocrine/metabolic/idiopathic

Metabolic disorders affecting the calcium homeostasis are
associated with intracranial calcifications that predominantly
involve the basal ganglia.

Progressive and symmetric basal ganglia calcifications are
the commonestradiological finding of MELAS syndrome.8

Fahr disease : Fahr disease, also known as familial cerebral
ferrocalcinosis, is a congenital disorder characterized by
abnormal calcium deposition with subsequent atrophy
involving the basal ganglia, cerebral and cerebellar cortical
regions. Both autosomal dominant and autosomal recessive
inheritance patterns have been proposed ct findings of
calcification is extensive and has a fairly typical distribution at,

basal ganglia and thalami



Anju Devi Loukham etal. / Int] Biol Med Res. 2016;7(1):5440-5451

o symmetric involvement of caudate, lentiform nucleus,
thalamus, and dentate nuclei

o globus pallidus affected first
subcortical white matter

Bilateral calcification of the basal ganglia on neuroimaging
or other brain regions, although in isolated cases patients from
families with FIBGC may not present such findings;

AIMS AND OBJECTIVES:

1. To study the computed tomographic (CT) findings of various
physiological and pathological intracranial calcification

2. To distinguish between the physiological from the
pathological intracranial calcification.

3. To determine the role of Multisliced computed tomography
in evaluation of space occupyinglesions of the brain.

MATERIALAND METHODS
SOURCE OF DATA:

The cases will be recruited from department of Radio
Diagnosis JNIMS,POROMPAT,IMPHAL

INCLUSION CRITERIA.

1. Male and Female patients of age between 10yrs-80 yrs
presenting with symptoms like fever , headache , vomiting ,
seizures , behavioral disorders , dizziness , neurological deficit
ofsudden onset.

2. Also asymptomatic patients where intracranial
calcifications detected at time of routine computed tomographic
(CT) scanning done for other diagnosis.

EXCLUSION CRITERIA.

Exclusion criteria: Trauma, Pregnant females, allergy to
contrast

.SAMPLE SIZE:

It's a 6 months study of approximately 100 cases . The total
number of subjects will be those referred to Department of
Radio diagnosis JNIMS .

Toshiba CT Scanner -Toshiba aquilion 64 sliced.
5 mm cutin both supra and infratentorial structures.
RESULTS:

The space occupying lesions of the brain were broadly
classified into two groups.79% were in supratentorial
compartment, 21% were seen in infratentorial compartment,
15% were intra-axial and 6% were extra-axial and 64% were
intra-axial and 15% were extra-axial.

Peakincidence was observed in the age group of 21-30 years
(18 cases) followed by 11-20 years (17 cases). Table III shows
that 58% were males and 42% were females. Male to female
ratio was found to be 1.4:1. The commonest complaint of the
cases was headache seen in 46% cases. Hyperdense lesions
were the most common finding on non-contrast CT studies, seen
in 45% cases, hypodense lesions in 40% and isodense lesions in
15% cases. Out of 79 supratentorial lesions, well defined
hyperdense lesions were seen in 35 cases (44.3%). Well defined
hypodenselesions were seenin 26 cases (32.9%) and ill-defined
hypodense lesions were seen in 6 cases (7.6%). Well defined
isodense lesions were seen in 7 cases (8.8%) lesions and
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irregularly defined isodense lesions were seenin 5 cases (6.3%).
About 58 cases (73.4%) showed a mass effect, perilesional
edema was seen in 41 cases (51.8%), calcification in 2,5 cases
bone changes in 14 cases (17.7%). Ring-enhancement of
supratentorial lesions was the most common pattern of contrast
enhanced studies seen in 23 cases (38.9%). Homogenously
enhancing lesions were seen in 11 cases (18.6%) and
heterogenously enhancinglesions were seenin 8 cases (13.5%).

No enhancement was seen in 3 lesions (5%) and rim
enhancement of the lesion was seen in 2 cases (3.4%). Out of 21
infratentorial lesions, well defined hyperdense lesions were
seen in 10 cases (47.6%) followed by well-defined hypodense
lesions in 8 cases (38%) and well defined isodense in 3 cases
(15.7%) lesions. About 15 cases (71.4%) showed a mass effect
with perilesional edema in 12 cases (57.4%), bone changes in 2
cases (9.5%) and calcification in 1 case (4.7%). Homogeneously
enhancing infratentorial lesions were seen in 7 cases (11.8%)
while ring enhancing lesions were seen in 3 cases (5%). Rim and
mural nodule enhancement was seen in 2 lesions (3.4%). Table
shows that among congenital lesions, there was one case of
mega cistern magna, two cases of arachnoid cysts and two cases
of dermoid/epidermoid cysts , one case of tuberous sclerosis
and Dandy Walker malformation.

Among vascular lesions, there were sixteen cases of acute
ICH, three cases of arteriovenous malformation, three cases of
acute SDH, two cases of subacute SDH , three cases of chronic
SDH and one case of prominent intraosseous arachnoid
granulations which are projections of the arachnoid membrane
into the dural sinuses that allow csf entrance from the
subarachnoid space to the venous system.

Among infectious lesions, there were nine cases of
tuberculomas, six cases of abscesses and twelve cases of
neurocysticercosis.

Among tumors and tumor like lesions, there were four cases
of low grade astrocytomas and six cases of high grade
astrocytomas and, four cases of Sellar region masses five cases
of meningioma, three cases of Oligodendroglioma, two cases of
schwannomas , one case of Ependymoma, one case of
medulloblastoma, nine cases of metastases, two cases of colloid
cystsand one case of ymphoma:

1. Most of the cases of hyperdense lesions (27%) showed
blood attenuation, suggestive of intracerebral and subdural
hemorrhages. 5 cases of meningioma and a case of lymphoma
and medulloblastoma were also hyperdense.

2. Hypodense lesions with heterogenous/ring enhancement,
irregular margins, associated perilesional edema and mass
effect in the older age group were suggestive of high grade
astrocytomas seen in 6 cases (6%) in the present series. Low
grade astrocytomas with minimal/rim and mural nodule
enhancementwere seenin 4 cases (4%).

3. The majority of the lesions, i.e. 26 cases (44%) showed ring
enhancement on contrast enhanced study done in 59 cases.
Homogenous enhancement was seen in 18 cases (30.5%), while
heterogenous enhancement was seen in 8 cases (13.5%). No
enhancementwas seen in 3 cases, two arachnoid cysts and alow
grade glioma.

4. Ring enhancing or nodular enhancing hyperdense or
isodense lesions suggestive of intracranial tuberculoma were
seen in 9 cases. Headache and seizures were the most common
complaint in these patients. Most of the lesions were located
supratentorially.
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5. Hypodense lesions with ring enhancement and scolex were
seen in 7 out of 12 cases of neurocysticercosis with seizures as
presenting complaint in most of the cases. 6 cases of hypodense

TABLE II: PROBABLE CT DIAGNOSIS OF SPACE OCCUPYING
LESIONS OF BRAIN (n=100)

lesions with ring enhancement, medial wall being thinner, PT Age Supratentorial Infratentorial
perilesional edema and fever were suggestive of brain (Years) (No. of cases) (No. of cases) Total
abscesses.
0-10 4 3 7
6. Calcification was seen in tuberous sclerosis,
neurocysticercosis, meningiomas, oligodendrogliomas, 11-20 13 4 17
arteriovenous malformations , dermoid cyst and in a case of 21-30 16 2 18
fahr disease,
31-40 11 2 13
7. Incidental note was made of a case of tuberous sclerosis and
Dandy Walker malformation. 41-50 12 3 15
51-60 11 4 15
1.CT Diagnosis No. of Percentage 60-80 12 3 15
cases
Total 79 21 100
Congenital (7 cases) Sex Total Percentage
Tuberous sclerosis o
Dandy Walker Malformation i i(og Male °8 28%
Mega cistern magna 1 1% Female 42 42%
Dermoid cysts 1 1% Total 100 100%
Arachnoid cysts 2 20
TABLE III: SEX WISE DISTRIBUTION
(n=100)
Vascular (28 cases) Figure 1. Axial NCCT brain image showing a well-defined extra-
Acute ICH 16 16% axial hypodense lesion with CSF density in the right temporal
Arachnoid granulation 1 1% region-Arachnoid cyst
Arteriovenous Malformation 3 3%
Acute SDH 3 3%
Chronic SDH 3 3%
Subacute SDH 2 2%
Infective (27 cases)
Tuberculomas 9 9%
Abscesses 6 6%
Neurocysticercosis 12 12%
Tumor and tumor like lesions
(38 cases) 10%
Glioma 3% Figure 2 Axial NCCT brainimage ofa 36 yrs female presenting
Astrocytoma 10 1% with headache showing a hyperdense lesion near the third
Oligodendroglioma 3 9% ventricle mostlikely a colloid cyst.
Ependymoma 1 5%
Metastasis 9 4%
Meningioma 5 2%
Sellar region masses 4 2%
Schwannoma 2 1%
Colloid cysts 2 1%
Medulloblastoma 1
Lymphoma 1
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Fig-3 Axial NCCT brain image showing a well- defined Figure 6: (a,b,c) Axial NCCT brain images brain showing a
hypodense epidermoid cyst. multiple calcification Fahr desease

Fig 4-Axial CT brain image showing Closed lip
schizencephaly on left fronto temporallobe.
Fig :5 (a,b)-Axial NE CT brain images showing osteolytic
lesions in the occipital bone due to prominent intraosseous Figure 7a. Axial CECT brain image showing multiple ring
Arachnoid granulations or Foveolae granulations enhancing lesions in both cerebral lobes with perilesional

edema,most likely tuberculomas.

=
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Figure 7b. Axial CECT image of brain in a known case of Figure 8b Axial CECT brain image of 2 month baby with history
tuberculosis showing ring enhancing lesions with marked of toxoplasma positive mother born at 7 month pregnancy
perilesional edema.s/o tuberculoma. showing multiple calcification in brain parenchyma.

Fig 18b-Axial ct brain image of a 17 yrs boy showing ring
enhancing lesion in the temporoparietal region,with a small
central hypodensity likely representing a scolexof
neurocysticercosis

Figure 8a Axial CECT brain image of 6and half month baby
with history of TORCH positive mother showing small
calcificationin brain parenchyma.
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Figure 9 Axial CECT brain image showing left occipital Figure 11: (a,b) Axial NCCT & CECT images of brain showing
arteriovenous malformation with multiple calcified an irregular isodense ring enhancement lesions with
phleboliths with surrounding hyperdensity . marked edema ....cerebral metastasis in a known case

ofcarcinoma breast.
Fig 10-Axial NECT brain images showing multifocal lesion

roundedd?hlck wall le.s lons dWIth celntral h.y1l)10den51ty an(: Fig-FIG-12 Axial CT brain image showing hyperdense mass
surrouncing vasogenic oedema along with a tumoura in the posterior fossa giving rise to obstructive

bleed onleft frontal region..... Multifocal glioma .k hydrocephalus....... Medulloblastoma




Anju Devi Loukham etal. / Int] Biol Med Res. 2016;7(1):5440-5451

Fig 13 -Axial ctbrain image showing a calcified meningioma
ontherightparietallobe.

Fig 14-Axial ct brain image showing well defined
hypodense lesion with mural nodule and surrounding
minimal perilesional oedema.On contrast stud the mural
nodule is enhanced s/o pleomorphic xanthoastrocytoma
associated with a old depressed fracture at right parietal
bone.
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Fig 15 Axial CECT brain image showing well defined
hyperdense lesion in right centrum semiovale with
minimal pherilesional oedema ......... primary CNS
Lymphoma

Fig 16-Axial ct brain image showing pituitary mass with
patchy enhancement s/o of haemorrhage in pituitory
adenoma.

Fig 17-Axial NECT brain image ofa 41 yrs old man with left
sided weakness showing mixed attenuating lesion with
calcification in right temporal lobe ,post contrast show
minimal enhancement mostlikely olidogandroglioma.
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Fig 18a-Axial NECT brain ctimage ina 61 yrs female with
headache showing acute sub arachnoid haemorrhage with
prominentbilateral temporal horns oflateral ventricle.

Fig 19a-Axial NECT brain image showing extra axial chronic
subdural haematoma in right fronto parietal region with
midline shift contralaterally and mass effect in the form of
effecement of cortical sulci ipsilaterally.

Fig 19a-Axial NECT brain image showing extra axial acute
Epiduralhaematoma inleft fronto temporal region.

Fig 18b-Axial NECTbrain image showing extra axial acute
Epidural haematoma in right fronto parietal region with
midline shift and mass effect associated subfalcine
herniation.

Fig 19b-Axial NECT brain image showing extra axial
hyperdense lesion in right fronto parietal region and
hyperdense interhemisphericfissure Acute SDH.

DISCUSSION:

Intracranial calcifications seen on computed tomography
(CT) are the most common and non contrast-enhanced CT of the
head is the preferred imaging modality worldwide for the initial
evaluation of patients with acute or chronic neurological
problem.

In the present study, out of 100 cases, supratentorial lesions
were seen in 79 cases (79%) and infratentorial lesions were
seen in 21 cases (21%). This corresponds to the study carried
out by Irfan A et al9 on 386 cases in which 77% were
supratentorial lesions and 23% were infratentorial and another
study conducted by Alabedeen10 on 192 cases in which 76.6%
were supratentorial lesions and 23.4% were infratentorial.

In the present study, the age ranged from 2 to 80 years. The
ageincidence of our study corresponds with the study carried
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out by Irfan A et al9 where mean age was 33 years and in
another study carried out by Alabedeen Z et al4, the mean age
was 34.1. In the present study most of the cases (35%) were in
the age group 11 to 30 years and this also corresponds with the
maximum age incidence in the study carried out by Irfan A etal9
which was asecond and third decade.

In the present study, out of the 100 cases, 58 cases were male
and 42 cases were female with male to female ratio of 1.4: 1
corresponding with the study done by Irfan A et al9 where male
to female ratio of 1.5:1 and Mahmoud5 who reported male to
femaleratio of 1.7:1.

In the present study, headache was the most common clinical
presentation seen in 46% cases, altered sensorium in 24%
cases, focal neurological deficit in 19% cases, seizures in 15%
cases and fever in 15% cases. Our study corresponds with the
study conducted by Mahmoud11 in which headache was seen in
43% cases, altered sensorium in 21% cases, focal neurological
deficitin 14% cases and seizuresin 11% cases.

Out of 45 hyperdense lesions, 35 were supratentorial and 10
were infratentorial in location. Thirteen hyperdense intra-axial
lesions showing attenuation value corresponding to blood with
perilesional edema and mass effect in the form of effacement of
lateral ventricle and midline shift were intracerebral
hemorrhages. Eight extra-axial lesions with crescentric shape
had features of subdural hemorrhage. Most patients with
intracerebral hemorrhage were of older age group with
hypertension being the commonest risk factor in 70% cases. In
3% of all cases, arteriovenous malformation related
hemorrhage was seen in young males. These findings are in
accordance with a study done by Chiewvit et al12 in 131 cases
with non-traumatic hemorrhage in which hypertensive bleed
was present in 59.5% cases and arteriovenous malformations
were seenin 2.4% cases.

In older individuals who were known cases of primary
carcinoma elsewhere, isodense (5 cases) or slightly hyperdense
(3 cases) lesions were seen which showed ring enhancement in
5 cases and homogenous enhancement in 3 cases with massive
edema, so metastasis to the brain was suspected. Multiple
hyperdense lesions on non-contrast study were seen in known
cases of renal carcinoma, so hemorrhagic metastasis was the
first possibility. The age incidence and CT findings in the present
study corresponds to that of Deck et al13 done in 122 cases
where most of the lesions (80%) were supratentorial, presentin
older age groups and appeared as well defined hyper/ Iso/
hypodense lesions at corticomedullary junction, surrounded by
extensive perilesional edema. CT findings of metastatic lesions
in the present study also correspond to the study done by Pott
DG, etal 14 done in 343 cases where multiple iso to hyperdense
lesions were seen with massive edema in most of them.

In the present study, intracranial tuberculomas was the
probable diagnosis in 3 cases with hyperdense lesions and 6
cases with isodense lesions presenting with headache and fever,
whose Mantoux test was positive. 6 cases showed a ring
enhancing pattern while 3 cases showed nodular enhancement.
Perilesional edema was noted in 6 cases. 7 cases were located
supratentorially while two were located infratentorially. No
calcified lesion was seen. These findings correlate with a study
done on tuberculomas by Bhargava et al17 done in 25 cases
where most of the lesions were supratentorial. In the present
study also, 80% of lesions were supratentorial. The present
study also corresponds with the study done by Whelan MA, et
al18 including 80 cases in which lesions were either isodense or
hyperdense, and none were calcified.
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Five hyperdense extra-axial lesions appeared as well
marginated, homogenous, dural based masses, four located
supratentorially and one at the cerebellopontine angle, causing
buckling of white matter having high attenuation and strong
contrast enhancement. Calcification was seen in three cases
(60% of all cases), perilesional edema in four cases (80% of all
cases) and hyperostosis in two cases (40% of all cases), so with
them the probable diagnosis was meningioma.

These findings correlate with a study done by Kendall B, et
al19 in which 90% lesions were hyperdense and showed intense
enhancement. The above features of meningiomas also
correspond with the study done by Amundsen et al20 in which
72.2% lesions were hyperdense, 93.7% showed strong
homogenous enhancement, calcification was seen in 45%,
perilesional edemain 80.9% and hyperostosisin 23-44%.

Two hyperdense well defined round to oval masses in third
ventricle were colloid cysts. Colloid cysts appear as
homogenous, rounded, hyperdense masses at the foramen of
Monro showing minimal contrast enhancement. In the present
study, CT features corresponded well with features described by
Gantietal.21

One hyperdense infratentorial lesion with homogenous
enhancement, present in midline in 11 year male was
considered to be medulloblastoma. Koeller et al22 in their study
stated that medulloblastomas are primarily childhood tumors,
appearing as hyperdense lesions pushing fourth ventricle
anteriorly and surrounded by cerebrospinal fluid with
moderate enhancement. Zimmerman et al23 reported similar
findings in their study on medulloblastoma.

One elderly immunocompromised patient with
homogenously enhancing hyperdense mass involving both
frontal lobes had features of lymphoma. On CT, the lesion
typically had high attenuation and virtually showed
enhancement after administration of contrast material. The
findings in the present study corresponds with that done by Jack
Jr, et al24 on 32 cases of intracranial lymphomas in which 63%
lesions were hyperdense and 100% showed homogenous
enhancement.

Sixhypodense supratentorial lesions in adults had ill-defined
margins involving the white matter with heterogenous
enhancement in 4 cases and ring enhancement in 2 cases
showing mass effect and perilesional edema with areas of
hemorrhage appearing as probable cases of high grade
astrocytomas. The above morphological CT appearance and
enhancement pattern parallels to the features observed by Rees
et al.25 Two cases who presented with headache had well
defined hypodense lesions with one of them showing mild
enhancement and the other showing no enhancement,
appearing as probable cases of low grade astrocytomas. T
Chang, et al26 in their study of 56 cases of supratentorial
gliomas stated the same that low grade gliomas appear as well-
defined hypodense masses with little or no enhancement and
high grade gliomas appear as ill-defined masses with a ring or
heterogenous enhancement.

Two cases in children showed rim enhancing infratentorial
hypodense lesion with a solid enhancing mural nodule. These
features were probably due to pilocytic astrocytoma. Koeller et
al27 showed similar findings in their study, in which pilocytic
astrocytomas appeared as homogenous hypodense masses with
an isodense enhancing mural nodule. An isodense fourth
intraventricular lesion in a male child with homogeneous
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enhancement was seen, which was a probable case of
Ependymoma. These features were in accordance with the
study done by Swartz et al28 where enhancing isodense lesions
were seen in 80%.

Four lesions were seen in sellar and parasellar region. Two
Sellar lesions were seen in adult females with mass effect as
compression of pituitary gland and extending in the suprasellar
region with figure of eight appearances in one of them. They had
features of pituitary macroadenoma probably, similar to that
described by Daniel et al.29 Two hypodense lesions with
calcification and rim enhancement were seen causing a
widening of Sella, so Craniopharyngioma was the probable
cause. These features were similar to the features described by
Harwood.30

Three supratentorial hypodense lesions, with frontal
location, calcification and heterogenous enhancement and
calvarial erosion had features similar to oligodendrogliomas. No
associated cyst or hemorrhage was seen. The CT features in the
present study corresponds with the study done by Lee etal31 in
which 61% of gliomas were frontal in location, 55.5% were
hypodense, 44.4% showed contrast enhancement, 38.9%
showed calcification, only 22.2% had associated cysts and
19.4% had hemorrhage.

Two infratentorial hypodense homogenously enhancing
lesions were seen in the cerebellopontine angle, causing a
widening of internal auditory meatus, so schwannoma was as
the most probable diagnosis. They were well defined,
encapsulated, affecting the vestibulocochlear nerve. Naidich et
al32 in their study on schwannomas showed similar
characteristics.

Seven cases who presented with seizures had ring enhancing
lesions with hyperdense focus suggestive of scolex with
perilesional edema were of neurocysticercosis. Five cases of
adult age group presented with calcified lesions and seizures, so
stage IV calcified neurocysticercosis was the most common
possibility. In the present study, most of the lesions were
multiple and had appearances as seen by Carbajal etal33 in their
study of 232 cases of neurocysticercosis.

Six cases with ring enhancing lesions presented with fever
and altered sensorium, so a possibility of brain abscess was put
in them correlating them with clinicobiochemical findings. On
CT, they appeared as well defined hypodense mass with thin
medial walls, strong contrast enhancement and perilesional
edema. Above CT features were consistent with the features of
cerebral abscess observed by Kaufmann et al.34 However, these
could be confused with metastasis, granulomatous infection
and gliomas, so clinical correlation is important.

Computed tomography (CT) is the most sensitive means of
detection of these calcifications. The aim of this study was the
assessment of intracranial physiological and pathological
calcificationsin all age groups.

Computed tomography (CT) is very sensitive for detection
and localization of intracranial calcifications.Intracranial
calcification is visualized 9 to 15 times more frequently with
computed tomography (CT) than with plain skull
radiography.35 A number of factors including slice thickness;
window width and level may affect the detectability of
calcificationon CT

Ahypodense lesion with fat attenuation and calcification was
seen in the midline, with features like dermoid as described by
Lunardi et al.36 Another well marginated, irregular, CSF density
lesion in cerebellopontine angle had features similar to that of
epidermoid cyst. These features correspond to that observed by
Davisetal.37

Two extra-axial non-enhancing hypodense lesions seen in
temporal region, one of them, causing remodeling of bone, had
features like that of arachnoid cysts which correspond to the
features observed by Kollias et al38 who stated that arachnoid
cysts constitute 1% of all space occupying lesions, appearing as
well defined, regular extra-axial mass of CSF density, showingno
contrast enhancement and don't communicate with arachnoid
space.

A case of Dandy Walker malformation was seen in a 2 year
old girl child with enlargement of the head and posterior fossa
with hydrocephalus, cerebellar dysgenesis and vermian
hypoplasia. These findings match with the study done by Hirsch
JFetal.39

Amale child presented with seizures and skin manifestations
in who calcified tubers were seen. This corresponds with the
study done by Altman NR40 on 26 patients with tuberous
sclerosis, which showed that 88% oflesions were calcified.

The intracranial calcifications may have no clinical
importance or they may be critical findings in diagnosing the
underlying pathology. Intracranial physiological calcifications
are unaccompanied by any evidence of disease and have no
demonstrable pathological cause.41 They are often due to
calcium and sometimes iron deposition in the blood vessels of
different structures of the brain.

Thus, it is noteworthy that several pathologic conditions
involving the brain are associated with calcifications and the
recognition of their appearance and distribution by computed
tomography (CT) helps narrow the differential diagnosis.
Knowledge of physiologic calcifications in the brain
parenchymais essential to avoid misinterpretations.

CONCLUSION

In Our state CT scan is accessible as a potent diagnostic tool
and with low cost throughout the country. The technical ease,
speed and patient comfort are much more in Toshiba (64
SLICED) as compared to MRI. When the cost benefitis evaluated,
CT imaging remains as a major diagnostic modality in our state
like manipur, within the reach of common man as with low cost
specially in our department,JNIMS.IMPHAL.

References:

1. Osborn AG, Preece MT. Intracranial cysts: Radiologic-
pathologic correlation. Radiology 2006 Jun; 239:650-63.

2. Weins], Stenbeg A (2003) Skull. In: Freyschmidt] Brossman
], Weins ] ed. Borderlands of normal and early pathological
findings in skeletal radiography. Thieme, New York, pp.
380-386.

3. Boyer RS. Disorders of histogenesis: neurocutaneous
syndromes. In: Osborn AG, ed. Diagnostic neuroradiology. St
Louis, Mosby, 1994; 72-113:

4.  Chen XY, Lam WW, Ng HK, Fan YH, Wong KS. The frequency
and determinants of calcification in intracranial arteries in
Chinese patients who underwent computed tomography
examinations. Cerebrovasc Dis 2006;21:91-97.



Anju Devi Loukham etal. / Int] Biol Med Res. 2016;7(1):5440-5451

5. Kauffman WM, Sivit CJ, Fitz CR, et al. CT and MR evaluation
of intracranial involvement in pediatric HIV infection: A clinical-
imaging correlation. AJNR Am ] Neuroradiol. 1992; 13:949-957.
11

6. .Alkan A, Parlak M, Baysal T, Sigirci A, Kutlu R, Altinok T. En-
plaque  tuberculomas of tentorium in a pregnant women:
follow-up with MRI. Eur Radiol 2003;5:1190-1193.

7. Hope]K, Armstrong DA, Babyn PS, et al. Primary meningeal
tumors in children: Correlation of clinical and CT findings with
histologic type and  prognosis. AJNR Am ] Neuroradiol. 1992;
13:1353-1364.

8. Sue CM, Crimmins DS, Soo YS, et al. Neuroradiological
features of six kindreds with MELAS tRNA(Leu) A2343G point
mutation: Implications for pathogenesis. ] NeurolNeurosurg
Psychiatry.1998; 65:233- 240.

9. Irfan A, Qureshi A. Department of neurosurgery, Jinnah
postgraduate medical center, Karachi. In: intracranial space
occupying lesions-review of 386 cases; 319-20.

10. Alabedeen b z, jamjoom. Pattern of intracranial space
occupying lesions: the experience of the king Khalid
university hospital.Ann.saudimed,1989;9:3-10.

11 Mahmoud MZ. Intracranial space occupying lesions in Saudi
patients using computed tomography. Asian Jr of med rad
research 2013may;1:25-8.

12 Chiewvit P, Dhanchaivijitr N, Nilanont Y, Poungvarin N.
Computed Tomographic findings in non- traumatic
haemorrhagi stroke.JMedAssocThai2009;92(1):73-86.

13 Deck MDEF, Messina AV sackett Jf. CT in metastatic diseases
of brain.Radiology1976;119:115-20.14. Pott's DG, abott
gf, von sneldern jv. n. National cancer institute study-CT in
the evaluation of intracranial neoplasms-metastatic
tumors.Radiology1980;136:657-64.

17 Bhargava, S and Tandon PN. Intracranial Tuberculomas CT
study.BJR 1980;53:935-45.

18  Whelan MA, Stern J. Intracranial tuberculoma. Radiology
1981;138:75-81.19  Kendall B, Pullicino P. Comparison of
consistency of meningioma and CT Appearances.
Neuroradiology 1979; 18: 173-6.

20 Amundsen P, Dugstad G, Syvertsen AH. The Reliability of CT
for the diagnosis and differential diagnosis of meningioma,
glioma and brain metastasis. Acta neurochirurg
1978;41:177-90.

21. Gantisr antunesjl, lousis k, and hilal sk. CT in the diagnosis
of colloid cysts of third ventricle. Radiology 1981;138:385-
91.

22. Koeller KK, rushing EF. Medulloblastoma: a comprehensive
review with radiologic-pathologic correlation.
radiographics 2003;23:1613-37.

23 Zimmerman R.A. Et al: spectrum of medulloblastomas
demonstrated by computed tomography. Radiology 1978
Jan; 126:137-41.

24 Jack CR]r, Reese DF, scheithauer BW. radiographic findings
in 32 cases of primary CNS lymphoma. Am j Roentgenol.
1986 Feb; 146:271-6.

25. Rees]H, smirniotopoulos]G,Jones RV Wong K. Glioblastoma
multiforme: radiologic-pathologic correlation.
Radiographics1996;16:1413-38.

26. Tchangs,scottg, terbrugge k, melancon d, belanger g.CT as
possible aid to histological grading of supratentorial
gliomas. Journal of neurosurgery1977;46:735-40.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

5451

Koeller KK, Rushing EF. Oligodendroglioma and its variants:
radiologic-pathologic correlation. radiographics
2005;25:1669-88.

Swartz ]D, Zimmermann RA, Bilaniek LT. CT of intracranial

Ependymoma.Radiology1982;143:97-101.
Daniel DL, williams AL, Thorntron RS, Meyer GA, Cusick JF.
Differential diagnosis of intrasellar tumors by CT. Radiology
1981;141:687-701.

Harwood-Nash DC: Neuroimaging of childhood
Craniopharyngioma. Pediatr Neurosurg 1990; 21:2-10.
Lee YY, Van Tassel PIntracranial oligodendrioglioma.AJNR
1989;10:363-70.

Naidich TP, etal.Comuted tomography in diagnosis of extra-
axial posterior fossa masses.Radiology 1976 Aug;120:333-
39.

Carbajal JR, Palacious E, Azar Kia B, Churchill R.Radiology of
cysticercosis of CNS including CT.Radiology 1977;125:127-
31.

Kauffman DM, leeds NE. CT in the diagnosis of intracranial
abscess. Neurology 1977;27:1069-73.

Modic, M.T,, Weinstein, M.A., Rother, A.D. Erenberg, G.,
Duchesnesu, PM., Kaufman, B., Calcification of the choroid
plexus visualised by computed tomography. Radiology,
1980,135(2):369-372

Lunardi P, Missori P. Supratentorial dermoid cysts. ]
Neurosurg1991;75:262-6.

Davis KR, Roberson JH, Taveras JM new PF], Trevor R.
Diagnosis of epidermoid tumors by CT. Radiology
1976;116:347-53.

Kollias SS, Ball WS, Prenger EC.Cystic malformations of
posterior fossa:differential diagnosis clarified through
embrologic analysis.Radiographics1993;13:1211-31.
Hirsch JF, Pierre KA, Renier D et al.The Dandy Walker
malformation:a review of 40 cases.] Neurosurg
1984;61:515-22.

Altman NR, Pursen RK, Donovan M].Tuberous
sclerosis:characteristics at CT and MRI imaging.Radiology
1988;167:527-32.

Kieffer SA, Gold LH. Intracranial physiologic calcifications.
Semin Roentgenol 1974; 2:151-162.

© Copyright 2010 BioMedSciDirect Publications IJBMR - ISSN: 0976:6685.

All rights reserved.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

