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Abstract

Purpose: To evaluate the features of various posterior cranial fossa tumors on Magnetic
Resonance Imaging and correlate the MR diagnosis with histopathological diagnosis.

Methodology: The MRI evaluation of patients clinically presenting with nonspecific symptoms
of raised intracranial pressure was done. The MR imaging protocol included: T1W, T2W, FLAIR
and post Gd TIW FS. The MRI diagnosis was correlated with histopathological diagnosis.
Descriptive statistical analysis was carried out in the present study.

Findings: Histopathological confirmation was obtained in 38 of 46 cases. The eight patients in
whom histopathologic examination was not obtained included four cases of metastasis and four
cases of pontine glioma. In metastases, the primary was known. In pontine gliomas the
characteristic MR findings were present and due to increased frequency of complications the risky
biopsy in this area was not performed.

Unique contribution to theory, practice and policy (recommendations): The MR imaging
diagnosis was found to correlate with the histopathologic diagnosis in most instances. MR imaging
was found to be highly sensitive in evaluating tumor related complications. MRI showed the full
extent of the tumor and involvement of the surrounding tissues, thus helping in the management
of tumors. Hence it is recommended to perform MRI in cases of increased intracranial
hypertension to make early and accurate diagnosis possible and hence improve the patient
management.
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INTRODUCTION

Tumors in the posterior fossa are considered critical brain lesions. This is, primarily, because of
the limited space within the posterior fossa and the potential involvement of vital brain stem nuclei.
Some patients should undergo an emergency operation, especially if they present with acute
symptoms of brain stem involvement or herniation. Common posterior fossa brain tumors include
juvenile pilocytic astrocytoma (JPA), medulloblastoma (MB), ependymoma and brainstem
glioma. Less frequently, atypical teratoid/ rhabdoid tumor (ATRT), hemangioblastoma (HB),
dermoids, schwannoma of the VIlIth cranial nerve, cerebellar gangliocytoma, meningioma, high
grade glioma, and metastatic lesions are encountered.!

Worldwide the commonest pediatric posterior fossa tumors are medulloblastoma (20%),
astrocytoma (15%), brainstem gliomas (15%) and epedymomas (8%) in that order.? When these
tumors acquire a bigger size and involve the deeper brain tissue, prognosis is less favorable® # °.
Medulloblastoma is the commonest primary neuroectodermal tumour and also the most
common solid childhood tumour. Five year survival rate is seen in 80% of patients when tumor
is localized to posterior cranial fossa at time of diagnosis.® ’

The benign lesions like acoustic neuroma and schwannoma at cerebellopontine angle can also be
life threatening due to their location adjacent to vital structures. The advancement in
neuroradiological diagnostic techniques has resulted in detection of very small sized lesions which
when managed effectively benefit the patient®. However, recurrence of benign lesions like
meningiomas increases the morbidity and mortality anyways®. Topographically, posterior fossa
tumors can be subdivided into extra-and intra-axial tumors. The latter group can be further split
into brainstem, cerebellar, and fourth-ventricle tumors.

Extra-axial Posterior Fossa Tumors:
Findings definitive of an extra axial lesion:
1) CSF cleft between brain and the lesion
2) Vessels interposed between brain and lesion
3) Cortex between mass and edematous white matter
4) Dura (meninges) between (epidural) mass and brain.
Findings suggestive of an extra axial lesion:
1) Peripheral, broadly based along calvarium
2) Bone changes in overlying calvarium
3) Enhancement of adjacent meninges
4) Displacement of brain from skull.
Intra axial posterior fossa tumors:

* In contradistinction to extra axial tumors, intra axial tumors widen cortex and blur grey
white interface rather than buckling the cortex.
* Intra axial tumors lack vascular/CSF/meningeal cleft.
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* Unlike extra axial tumors, they form an acute angle with the calvarium rather than being
broad based towards it.

* They do not induce changes in the overlying calvarium,

* They do not displace brain away from skull but rather make it closely apposed to and
deformed by the cortex.®

MATERIALS AND METHODS

This study was conducted in the department of Radio diagnosis, KG Hospital, Coimbatore, India.
The researchers evaluated cases clinically suspected to have intracranial space occupying lesions.
The diagnoses were confirmed histopathological. This was a prospective study.

EQUIPMENT
The equipment used was Siemens Magnetom Avanto 1.5 T.
PATIENT POSITIONING

The patient was placed supine on the MR Table and the head coil was positioned. A circularly
polarized head coil was used for excitation and signal reception.

CASE SELECTION

The MRI evaluation of patients clinically presenting with nonspecific symptoms of raised
intracranial pressure was done. Analysis of patients found to have posterior fossa tumor on MRI
was performed. The patients were referred from neurology and neurosurgery departments of KG
Hospital and some referred from outside hospitals. Exclusion criteria included all patients with
general contraindications to MRI (ferromagnetic particles, cardiac pacemakers etc.) who were
critically ill and those who were claustrophobic. Informed consent was obtained from patient
[family member.

MRI PROTOCOL

The MR imaging protocol included: T1W, T2W, FLAIR and post Gd T1W FS. After localizer
images were obtained, the axial images were tilted parallel to the corpus callosum. The sagittal
images were planned on the axial sections. The coronal images were planned on the sagittal/axial
sections. For T2W axial imaging, a turbo spin echo sequence was used with a repetition time (TR)
of 3380 msec; echo time (TE) of 14.0 msec;5 mm section thickness;30 mm intersection gap;150
flip angle;230 mm field of view;512 x512 matrix and imaging time of 3-minute 7seconds. For
T1W sagittal imaging, a turbo spin echo sequence was used with a repetition time (TR) of 500
msec; echo time (TE) of 8.1msec; 5 mm section thickness; 30 mm intersection gap; 90 flip angle;
230 mm field of view;512 x512 matrix and imaging time of 3 minute 55 seconds. For FLAIR
axial imaging, a turbo spin echo sequence was used with a repetition time (TR) of 9000 msec;
echo time (TE) of 87 msec;5 mm section thickness;30 mm intersection gap;150 flip angle;230 mm
field of view;512 x512 matrix and imaging time of 4 minute 32 seconds. For T2W coronal
imaging, a turbo spin echo sequence was used with a repetition time (TR) of 3850 msec; echo time
(TE) of 114 msec;5 mm section thickness;30 mm intersection gap;150 flip angle;210 mm field of
view;512 x512 matrix and imaging time of 2 minute 39 seconds. For post contrast imaging,
Magnevist - Dimeglumine gadopentetate (469 mg/ml) was used in a dose of 0.2 mmol/Kg body
weight. Following contrast administration, 2D T1W fat suppressed sequence was performed at
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2minutes and 10minutes with a repetition time (TR) of 652 msec; echo time (TE) of 8.1msec; 5
mm section thickness; 30 mm intersection gap; 90° flip angle; 230 mm field of view; 460 x512
matrix and imaging time of 2 minute 30 seconds.

STATISTICAL METHODS

Descriptive statistical analysis was carried out in the present study. Results on continuous
measurements were presented on Mean SD (Min-Max) and results on categorical measurements
were presented in Number (%). Significance was assessed at 5 % level of significance. Analysis
of variance (ANOVA) was used to find the significance of study parameters between three or more
groups of patients, Student t test (two tailed, independent) was used to find the significance of
study parameters on continuous scale between two groups, Chi-square/ 2x2, 2x3, 2x4 Fisher Exact
test were used to find the significance of study parameters on categorical scale between two groups.
90% Confidence Interval was computed to find the significant features. Confidence Interval with
a lower limit more than 50% was associated with statistical significance.

1. Fisher Exact test

Let there exist two such variables X and ¥, with m and » observed states, respectively. Now form
an mxnamatrix in which the entries % .Jrepresent the number of observations in which x =i and
¥ = Jj. Calculate the row and column sums Riand €/, respectively, and the total sum of the matrix.

N=)YR=)C
i i

Then calculate the conditional probability of getting the actual matrix given the particular row and
column sums, given by

(Ri! Ry Ru(CN Gl o G
NI, a !

The above formula is a multivariate generalization of the hyper geometric probability function

Feoyorr =

The sum of the probabilities of "unusual” tables gives the Fisher Exact test probability
2. Analysis of Variance: F test for K Population means
Obijective: To test the hypothesis that K samples from K Populations with the same mean.

Limitations: It is assumed that populations are normally distributed and have equal variance. It is
also assumed that samples are independent of each other.

Method. Let the j™ sample contain nj elements (j=1, 2,...K). Then the total number of elements is

i
N=>"nj xj=2.

nj
nl . nl -
> > (x-x.j)* D nj(x.j - x.)?
g2 _ i-1 g.2_ i1
! N - K ? K -1

F=S,%/S1?>  which follows F distribution (K-1, N-K)
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3. Chi-Square Test
(Oi — Ei)?
P

Ei , Where Oi is observed frequency and Ei is Expected frequency

4. Student t test (Two tailed, independent)

t

(= xe) = (1 — )
Js?(U/nl+1/n2)

2

(nl—l)i(xl— x1)? + (n2 —1)n22:(x2 —x2)?
g% = i=1 i-1

Where n+n2-2

5. 90% Confidence Interval

P + 1.645* SE (P), Where SE (P) is the Standard error of proportion = P*Q/vn

6. Diagnostic statistics

Disease
Test Present n Absent n Total
Positive  [True Positive a False Positive |c a+cC
Negative |False Negative b True Negative b+d
Total a+Db c +d

Table 1: Diagnostic statistics

The following statistics can be defined:

\]

Sensitivity: Probability that a test result will be positive when the disease is present (true
positive rate, expressed as a percentage). = a/ (a+b).

Specificity: Probability that a test result will be negative when the disease is not present (true
negative rate, expressed as a percentage). = d / (c+d).

Positive predictive value: Probability that the disease is present when the test is positive
(expressed as a percentage). = a/ (a+c).

Negative predictive value: Probability that the disease is not present when the test is negative
(expressed as a percentage). =d / (b+d).

Accuracy is the sum of true positive and true negative divided by number of cases.
. Diagnostic values based on Accuracy
0.9-1.0 Excellent test
1.8-1.9 Good test

0.7-0.8 Fair test
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0.6-0.7 Poor test

0.5-0.6 Fail
8. Significant figures
+ Suggestive significance (P value: 0.05<P<0.10)
* Significant (P value: 0.01<P 0.05)
** Strongly significant (P value: P0.01)
STATISTICAL SOFTWARE

The Statistical software namely SPSS 13.0, Stata 8.0, MedCalc 9.0.1 and Systat 11.0 were used
for the analysis of the data and Microsoft Word and Excel have been used to generate graphs,
tables etc.

RESULTS

Analysis of the pattern of appearance of various posterior fossa tumors on magnetic resonance
imaging was performed in the study. The MR diagnosis was correlated with histopathologic
diagnosis.

I. AGE AND GENDER DISTRIBUTION:
Age Distribution

Age Male Female Total (%)
<= 16 years (children) 10 3 13 27%
> 16 (adults) 11 22 33 69%
Total 21 25 46 96%

Table 2: Age distribution

Age Distribution [N=46] [p<0.05]

50%
40%
30%
20%
10%

0%
Female

Figure 1: Age distribution
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Sex Distribution

Age Range Mean +/- SD p value
Overall [N=46] 2-75 39 +/- 24

Male [n=21] 2-75 28 +/- 23 p<0.05
Female [n=25] 2-75 48 +/- 22

Table 3: Sex distribution

Sex Distribution [N=46]

Male[n=21]
Female [n=25] 46%
54%

Figure 2: Sex distribution

Age range of patients in the study was two to seventy-five years. There are 13 (27%) children
(16years or less) and 33 (69%) adults (more than 16 years). Overall female predominance (male:
female=1:1.19) is seen (54%). However, among children there is male (77%) predominance (male:
female=3.33:1).
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MR Diagnosis [N=46]
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Figure 4: MR diagnosis

Most common tumor was acoustic schwannoma (AS-20%). There was equal incidence (9%) of
brainstem glioma (BG), epidermoid (Ed), meningioma (Mg), metastasis (Ms) and pontine glioma
(PG). This was followed by equal incidence (4%) of arachnoid cyst (AC), cystic schwannoma
(CS), ependymoma (Ea), hemangioblastoma (HB), medulloblastoma (MB) and pilocytic
astrocytoma (PA). Least common (2% each) were anaplastic astrocytoma (AA) and dysplastic

cerebellar gangliocytoma (DCG).
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I11. AGE WISE DISTRIBUTION OF TUMORS:

Age wise distribution of tumors

Diagnosis

Acoustic Schwannoma
Anaplastic Astrocytoma

Brainstem Glioma
Arachnoid Cyst
Cystic Schwannoma

Diffuse Astrocytoma
Dysplastic Cerebellar Gangliocytoma

Ependymoma
Epidermoid
Hemangioblastoma
Medulloblastoma
Meningioma
Metastasis
Pilocytic Astrocytoma
Pontine Glioma
TOTAL
(%)

Table 4: Age wise distribution of tumors
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Total
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SN

46
96%

Age Distribution vs MR Diagnosis
[IN=46],[p<0.05]

(%)

20%
2%
9%
4%
4%
7%
2%
4%
9%
4%
4%
9%
9%
4%
9%

100%

25%
20% -
15% -
10% -
gl B N i
o N mlm 1 Null all B lm 1 B

AS | AA | BG | AC | CS | DA [DCG| Ea | Ed | HB | MB | Mg | Ms | PA | PG
m<=16| 0% | 0% | 7% | 0% | 0% | 2% | 0% | 4% | 0% | 0% | 2% | 0% | 0% | 4% | 9%
m>16 |20%) 2% | 2% | 4% | 4% | 4% | 2% | 0% | 9% | 4% | 2% | 9% | 9% | 0% | 0%

Figure 5: Age wise distribution of tumors
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Most of the patients were adults (72%). Acoustic Schwannoma was most common tumor among
adults. Metastasis (9%), epidermoid (9%), meningioma (9%) and hemangioblastoma (4%), were
predominantly seen in adults. Pilocytoma (9%), Ependymoma (9%), medulloblastoma (9%) and
pontine glioma (9%) were predominantly seen in children.

IV. GENDER WISE TUMOR DISTRIBUTION:
Sex vs MR Diagnosis

Diagnosis Sex Total (%)
Male Female

Acoustic Schwannoma 3 6 9 20%
Anaplastic Astrocytoma 1 0 1 2%
Brainstem Glioma 3 1 4 9%
Arachnoid Cyst 2 0 2 4%
Cystic Schwannoma 0 2 2 4%
Diffuse Astrocytoma 3 0 3 7%
Dysplastic Cerebellar Gangliocytoma 0 1 1 2%
Ependymoma 0 2 2 4%
Epidermoid 0 4 4 9%
Hemangioblastoma 1 1 2 4%
Medulloblastoma 1 1 2 4%
Meningioma 0 4 4 9%
Metastasis 1 3 4 9%
Pilocytic Astrocytoma 2 0 2 4%
Pontine Glioma 4 0 4 9%
TOTAL 21 25 46 100%
(%) 46% 54% 100%

Table 5: Gender wise distribution of tumors
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Sex Distribution vs MR Diagnosis
[N=46],[p<0.05]

14%

12%

10%

8%

6%

4%

2%

0%

AS | AA | BG | AC| CS | DA |DCG| Ea | Ed | HB | MB | Mg | Ms | PA | PG

EMale |6% | 2% [ 6% | 4% | 0% | 6% | 0% | 0% | 0% | 2% | 2% | 0% | 2% | 4% | 8%
MFemale |13% | 0% | 2% | 0% | 4% | 0% | 2% | 4% | 8% | 2% | 2% | 8% | 6% | 0% | 0%

Figure 6: Gender wise distribution of tumors

Acoustic schwannoma is the most common tumor in females (20%). Pontine glioma is the most
common tumor in males (9%).
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V. LOCATION WISE IMAGING DIAGNOSIS:

MR Diagnosis vs Location

Diagnosis Location Total (%)
Extra Axial Intra Axial

Acoustic Schwannoma 9 0 9 20%
Anaplastic Astrocytoma 0 1 1 2%
Brainstem Glioma 0 4 4 9%
Arachnoid Cyst 2 0 2 4%
Cystic Schwannoma 2 0 2 4%
Diffuse Astrocytoma 0 3 3 7%
Dysplastic Cerebellar 1 0 1 2%
Gangliocytoma
Ependymoma 0 2 2 4%
Epidermoid 4 0 4 9%
Hemangioblastoma 0 2 2 4%
Medulloblastoma 0 2 2 4%
Meningioma 3 1 4 9%
Metastasis 0 4 4 9%
Pilocytic Astrocytoma 0 2 2 4%
Pontine Glioma 0 4 4 9%
TOTAL 21 25 46 100%
(%) 46% 54% 100%

Table 6: Location wise distribution of tumors
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MR Diagnosis vs Location
[N=46],[p=<0.01]

20%

18%

16%

14%

12%

10%

8%

6%

4%

2%

0%

AS | AA| BG | AC| CS | DA [DCG| Ea | Ed | HB | MB| Mg | Ms | PA | PG

M Extra Axial [19%)| 0% | 0% | 4% (4% | 0% | 2% [ 0% | 8% | 0% | 0% | 6% | 0% | 0% | 0%
M Intra Axial | 0% | 2% | 8% [ 0% [ 0% | 6% | 0% | 4% | 0% | 4% | 4% | 2% | 8% | 4% | 8%

Figure 7: Location wise distribution of tumors

Tumors in 21 patients were extra axial (46%). These include: Schwannoma (20%), meningioma
(9%), epidermoid (9%) and arachnoid cyst (4%). The remaining 25 patients (54%) had intra axial
tumors which included: Metastasis (9%), pilocytic astrocytoma (4%), ependymoma (4%), pontine
glioma (9%), hemangioblastoma (4%), medulloblastoma (4%), diffuse astrocytoma (7%),
brainstem glioma (9%), anaplastic astrocytoma (2%), dysplastic cerebellar gangliocytoma (2%).
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V1. PLANE OF THE TUMORS
Plane vs diagnosis

Plane Total No. of patients
Vermis 1

Brainstem 6

4™ ventricle 1

Cerebellum 8

CP angle cistern 12

Tentorial 2

Table 7: Plane wise distribution of tumors

vermis  brainstem  fourth  cerebellum CPangle tentorium
ventricle

Figure 8: Plane wise distribution of tumors

Most of the tumors were located in the CP angle (12) and least in the Vermis (1) and Fourth
Ventricle (1).
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VIl. MR PATTERN ON T1 WEIGHTED IMAGE:
MR Diagnosis vs T1 Weighted Image
Diagnosis T1 Weighted Image Total (%)

Hypointense Isointense

Acoustic Schwannoma 9 0 9 20%
Anaplastic Astrocytoma 1 0 1 2%
Brainstem Glioma 4 0 4 9%
Arachnoid Cyst 2 0 2 4%
Cystic Schwannoma 2 0 2 4%
Diffuse Astrocytoma 2 1 3 7%
Dysplastic Cerebellar 1 0 1 2%
Gangliocytoma

Ependymoma 2 0 2 4%
Epidermoid 4 0 4 9%
Hemangioblastoma 1 1 2 4%
Medulloblastoma 1 1 2 4%
Meningioma 1 3 4 9%
Metastasis 4 0 4 9%
Pilocytic Astrocytoma 2 0 2 4%
Pontine Glioma 4 0 4 9%
TOTAL 40 6 46 100%
(%) 87% 13% 100%

Table 8: MR pattern on T1 weighted image
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MR Diagnosis vs T1 Weighted Image
[N=46],[p=<0.05]

20%

18%

16%

14%

12%

10%

8%

6%

4%

2%

0%

AS | AA| BG | AC| CS | DA |DCG| Ea | Ed | HB | MB | Mg | Ms | PA | PG

B Hypointense |19%| 2% [ 8% | 4% | 4% | 4% | 2% | 4% | 8% | 2% | 2% | 2% | 8% | 4% | 8%
i [sointense | 0% | 0% [ 0% [ 0% | 0% | 2% [ 0% | 0% | 0% | 2% | 2% | 6% | 0% | 0% | 0%

Figure 9: MR pattern on T1 weighted image

Most of the cases were hypointense on TIWI (87%) while 13% were isointense. These include
three cases of meningioma and one case each of diffuse astrocytoma, hemangioblastoma and
medulloblastoma.
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VIll. MR PATTERN ON T2 WEIGHTED IMAGE:

Diagnosis

Acoustic Schwannoma

Anaplastic Astrocytoma

Brainstem Glioma
Arachnoid Cyst
Cystic Schwannoma
Diffuse Astrocytoma

Dysplastic Cerebellar
Gangliocytoma

Ependymoma
Epidermoid
Hemangioblastoma
Medulloblastoma
Meningioma
Metastasis

Pilocytic Astrocytoma
Pontine Glioma
TOTAL

(%)

Table 9: MR pattern on T2 weighted image

Diagnosis vs T2 Weighted Image

Hyperintense

0

1

4

31

65%

57

T2 Weighted Image

Heterogenous

9

0

19%
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Isointense

6

13%

Total

4

46

96%

(%)

20%
2%
9%
4%
4%
7%

2%

4%
9%
4%
4%
9%
9%
4%
9%

100%
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MR Diagnosis vs T2 Weighted
Image[N=46],[p<0.01]

25%

20%

15%

10%

5%

0%

AS | AA| BG | AC| CS | DA |[DCG| Ea | Ed | HB | MB | Mg | Ms | PA | PG

® Hyperintense | 0% | 2% [ 9% [ 4% [ 4% | 7% | 2% | 4% | 9% | 4% | 0% | 0% | 9% | 4% | 9%
® Hetrogenous [20%| 0% | 0% [ 0% [ 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
m Jsointense 0% [ 0% | 0% [ 0% | 0% | 0% | 0% | 0% | 0% | 0% | 4% | 9% | 0% | 0% | 0%

Figure 10: MR pattern on T2 weighted image

Most of the tumors were predominantly hyperintense on T2W1 (65%) whereas 19% showed a
heterogeneous signal which mainly included Schwannoma. 13% were isointense. These included
four cases of meningioma and two cases of medulloblastoma.
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IX. MR PATTERN ON FLUID ATTENUATED INVERSION RECOVERY (FLAIR)
IMAGE:

MR Diagnosis vs Fluid Attenuated Inversion Recovery Image
Diagnosis FLAIR Total (%)

Hypo Hyper Hetero Iso

Acoustic Schwannoma 0 0 9 0 9 20%
Anaplastic Astrocytoma 0 1 0 0 1 2%
Brainstem Glioma 0 4 0 0 4 9%
Arachnoid Cyst 2 0 0 0 2 4%
Cystic Schwannoma 2 0 0 0 2 4%
Diffuse Astrocytoma 0 3 0 0 3 7%
Dysplastic Cerebellar 1 0 0 0 1 2%
Gangliocytoma

Ependymoma 0 2 0 0 2 4%
Epidermoid 0 4 0 0 4 9%
Hemangioblastoma 1 1 0 0 2 4%
Medulloblastoma 0 1 0 1 2 4%
Meningioma 0 0 0 4 4 9%
Metastasis 0 4 0 0 4 9%
Pilocytic Astrocytoma 2 0 0 0 2 4%
Pontine Glioma 0 3 0 1 4 9%
TOTAL 8 23 9 6 46  100%
(%) 17% 50% 20% 13%  100%

Table 10: MR pattern on FLAIR
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MR Diagnosis vs FLAIR[N=46],[p<0.01]

25%

20%

15%

10%

5%

0%

AS | AA| BG | AC| CS | DA |[DCG| Ea | Ed | HB | MB | Mg | Ms | PA | PG
® Hypointense | 0% | 0% | 0% [ 4% [ 4% | 0% | 2% | 0% | 0% | 2% | 0% | 0% | 0% | 4% | 0%

B Hyperintense | 0% [ 2% [ 9% | 0% | 0% | 7% | 0% | 4% | 9% | 2% | 2% | 0% | 9% | 0% | 7%
E Hetrogenous |20%| 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
N [sointense 0% (0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 2% | 9% | 0% | 0% | 2%

Figure 11: MR pattern on FLAIR

Most of the tumors were hyperintense on FLAIR (50%). 20% showed heterogenous signal which
mainly included schwannoma. 17% were hypointense including two cases each of arachnoid cyst,
cystic schwannoma, pilocytic astrocytoma and one case each of dysplastic cerebellar
gangliocytoma and hemangioblastoma.
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X. MR PATTERN ON POSTCONTRAST IMAGES:

Diagnosis

Acoustic Schwannoma
Anaplastic Astrocytoma
Brainstem Glioma
Arachnoid Cyst

Cystic Schwannoma
Diffuse Astrocytoma

Dysplastic Cerebellar
Gangliocytoma

Ependymoma
Epidermoid
Hemangioblastoma
Medulloblastoma
Meningioma
Metastasis

Pilocytic Astrocytoma
Pontine Glioma
TOTAL

(%)

MR Diagnosis vs Post Contrast

Moderate

5

11%

Post Contrast

Intense

0

21

46%

Table 11: MR pattern on post contrast images
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No
Enhancement

1

0

4
18

39%

Total

4
46

100%

(%)

20%
2%
9%
4%
4%
7%

2%

4%
9%
4%
4%
9%
9%
4%
9%

100%
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20%
MR Diagnosis vs Post Contrast

[N=46][p<0.01]

18%
16%
14% -
12%
10%
8%
6% -
4%
2%

v AL Ll

AS | AA| BG | AC | CS | DA |[DCG| Ea | Ed | HB | MB| Mg | Ms | PA | PG

i Moderate 0% | 2% | 4% | 0% | 0% | 0% [ 0% | 4% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
B Intense 17%| 0% | 0% [ 0% [ 0% | 0% | 0% | 0% | 0% | 2% | 4% | 9% | 9% | 4% | 0%

Peripheral 0% | 0% | 0% | 0% | 4% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
® No Enhancement| 2% | 0% | 4% | 4% | 0% | 7% | 2% | 0% | 9% | 2% | 0% | 0% | 0% | 0% | 9%

Figure 12: MR pattern on post contrast images

Most of the tumors showed intense enhancement (46%). In 39% there was no appreciable
enhancement. Moderate enhancement was seen in 11%. Least common pattern was peripheral
enhancement (4%).

XI. CORRELATION OF MR DIAGNOSIS WITH HISTOPATHOLOGIC DIAGNOSIS.

Histopathological confirmation was obtained in 38 of 46 cases. The eight patients in whom
histopathologic examination was not obtained included four cases of metastasis and four cases of
pontine glioma. In metastases, the primary was known. In pontine gliomas the characteristic MR
findings were present and due to increased frequency of complications the risky biopsy in this area
was not performed.
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MR Diagnosis vs HP
MR Diagnosis HP Total (%)

Positive  Negative

Acoustic Schwannoma 7 2 9 24%
Anaplastic Astrocytoma 1 0 1 3%
Brainstem Glioma 3 1 4 11%
Arachnoid Cyst 2 0 2 5%
Cystic Schwannoma 2 0 2 5%
Diffuse Astrocytoma 3 0 3 8%
Dysplastic Cerebellar 1 0 1 3%
Gangliocytoma

Ependymoma 2 0 2 5%
Epidermoid 4 0 4 11%
Hemangioblastoma 2 0 2 5%
Medulloblastoma 2 0 2 5%
Meningioma 4 0 4 11%
Pilocytic Astrocytoma 2 0 2 5%
TOTAL 35 3 38 100%
(%) 92% 8% 100%

Table 12: Correlation of MR diagnosis with histopathologic diagnosis
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Figure 13: Correlation of MR diagnosis with histopathologic diagnosis

A correct diagnosis was reached by MRI in 35 of 38 patients, a positive predictive value of 92%.
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Correlation of MRI Diagnosis with HPE: an observation

Diagnosis True False False True Total number
Positive  Positive  Negative  Negative of patients

Acoustic Schwannoma 7 2 0 29 38
Anaplastic Astrocytoma 1 0 0 37 38
Brainstem Glioma 3 1 0 34 38
Arachnoid Cyst 2 0 0 36 38
Cystic Schwannoma 2 0 0 36 38
Diffuse Astrocytoma 3 0 0 35 38
Dysplastic Cerebellar 1 0 0 37 38
Gangliocytoma

Ependymoma 2 0 0 36 38
Epidermoid 4 0 0 34 38
Hemangioblastoma 2 0 0 36 38
Medulloblastoma 2 0 0 36 38
Meningioma 4 0 0 34 38
Pilocytic Astrocytoma 2 0 0 36 38

Table 13: Correlation of MR diagnosis with HPE: an observation
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Correlation of MRI Diagnosis with HPE: an Evaluation

Diagnosis Sensitivity ~ Specificity PPV~ NPV  Accuracy

Acoustic Schwannoma 100 94 78 100 75
Anaplastic Astrocytoma 100 100 100 100 100
Brainstem Glioma 100 97 75 100 97
Arachnoid Cyst 100 100 100 100 100
Cystic Schwannoma 100 100 100 100 100
Diffuse Astrocytoma 100 100 100 100 100
Dysplastic Cerebellar 100 100 100 100 100
Gangliocytoma

Ependymoma 100 100 100 100 100
Epidermoid 100 100 100 100 100
Hemangioblastoma 100 100 100 100 100
Medulloblastoma 100 100 100 100 100
Meningioma 100 100 100 100 100
Pilocytic Astrocytoma 100 100 100 100 100

Table 14: Correlation of MR diagnosis with HPE: an evaluation

MRI was found to be 100% sensitive and specific in diagnosing all posterior fossa tumors except
schwannoma and brainstem glioma. In cases of schwannoma, MRI was 100% sensitive and had
100% negative predictive value. However, specificity was 94% and positive predictive value only
78%, bringing down the accuracy to 75%. In cases of brainstem glioma, MRI was 100% sensitive
and had 100% negative predictive value. MR was also found to have a good specificity of 97%.
However, the positive predictive value was only 75%. Overall, the accuracy of MR in diagnosing
brainstem glioma was 97%.

DISCUSSION

Common posterior fossa brain tumors include juvenile pilocytic astrocytoma (JPA),
medulloblastoma (MB), ependymoma and brainstem glioma. Less frequently, atypical
teratoid/rhabdoid tumor (ATRT), hemangioblastoma (HB), dermoids, schwannoma of the VIlIth
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cranial nerve, cerebellar gangliocytoma, meningioma, high grade glioma and metastatic lesions
are encountered.!

Because these various tumors require very different treatment approaches and have
significantly different natural histories and outcomes, an accurate and specific diagnosis is
mandatory. Conventional MRI is essential for diagnosis as well as evaluation of location and extent
of the tumor. Bilaniuk LT reported that in adults, the combination of clinical presentation and
imaging results permit prediction of the histology of a posterior fossa tumor. MR imaging, which
uses various pulse sequences and contrast material is the most sensitive and precise technique for
the evaluation of patients who have symptoms referable to the posterior fossa.?:

PATIENT DEMOGRAPHICS

MRI of 46 patients who presented with clinical features of intracranial space occupying lesions
and found to have posterior fossa tumor on MR imaging were studied prospectively in our
institution. Age range of patients in our study was two to 75 years. Most of the patients were adults
(72%). Acoustic Schwannoma was the most common tumor among adults. Metastasis (9%),
epidermoids (9%), meningioma (9%) and hemangioblastoma (4%), were predominantly seen in
adults. Among children (28%), the most common tumor was pontine glioma(9%). Pilocytoma
(4%), Ependymoma (9%), medulloblastoma (9%) are predominantly seen in children. Rehman et
al studied 62 patients with posterior fossa tumors and found similar incidence.?® In our study, 25
patients were females and 21 were males. Overall there was slight female predominance with the
male: female ratio of 1: 1.19. P.K Wanyoike et al found a similar trend in their study of 37 patients
of posterior fossa tumors.?® However in the pediatric age group there were only three females and
remaining 10 patients were males. Chang T et al studied 129 cases of posterior fossa tumors in
childhood and reports similar findings.?’

MRI features

MRI features evaluated include: number of lesions, location, morphology, mass effect and signal
characteristics on TIW, T2W, FLAIR and post contrast images. The tumors were solitary in 42
cases. Four patients had multiple metastatic tumors. Tumors in 21 patients were extra axial (46%).
These included: Schwannoma (20%), meningioma (9%), epidermoid (9%) and arachnoid cyst
(4%). The remaining 25 patients (54%) had intra axial tumors which included: Metastasis (9%),
pilocytic astrocytoma (4%), ependymoma (4%), pontine glioma (9%), hemangioblastoma (4%),
medulloblastoma (4%), diffuse astrocytoma (7%), brainstem glioma (9%), anaplastic astrocytoma
(2%), dysplastic cerebellar gangliocytoma (2%). The extraaxial tumors demonstrated
CSF/vascular/meningeal cleft with rotated brainstem and buckling of cerebellum around the
tumor. The intraaxial tumors on the contrary lacked CSF/vascular/meningeal cleft and involved
and infiltrated the brainstem and cerebellum. These findings correspond to the description of
Curnes JT.?° Most of the tumors were located in the CP angle (12) and least in the Vermis (1) and
Fourth Ventricle (1). In 15 cases the tumors were solid, cystic in 7 cases and showed both solid
and cystic components in 24. Fourth ventricle was compressed in 25 patients with hydrocephalus
in 20 patients. Brainstem was compressed or rotated in 11 patients. Cerebellar herniation was seen
in 4 patients. There was no mass effect in the remaining 6 patients. The peritumoral oedema was
of infiltrative type representing both vasogenic oedema and tumor cell infiltration.
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Signal characteristics of each tumor are described below:

Acoustic schwannoma: All of eight cases of acoustic schwannoma were centered at the internal
auditory meatus. This finding was observed by Mulkens TH et al® in their study on acoustic
tumors. However, intracanalicular extension is not a specific feature of Schwannoma and can be
seen with non-acoustic tumors as well. This finding correlates with that of 1zyeka.3! All cases
showed low signal on TIWI, mixed signal on T2WI / FLAIR and intense but heterogeneous
enhancement. These findings are in agreement with those of Mulkens TH et al.®® Two cases of
schwannoma with cystic change were seen. They were hypointense on T1W, hyperintense on T2W
and hypointense on FLAIR images. Peripheral enhancement was seen in both tumors.The findings
correspond to those described by M Wackoh et al.

Meningioma: There were four cases of meningioma in our study. All the patients were female.
Two were broad based on the tentorium. All the four tumors were isointense on TIWI and were
isointense to hypointense on T2W/FLAIR imaging. Similar findings were reported by Francesco
Maiuri.®® All cases showed homogenous enhancement. Our findings were in agreement with those
of Scott W * who stated that meningiomas have a strong female predilection. Over half were
isointense and one-third were hypointense to the cortex on TIWI. Nearly all meningiomas enhance
rapidly and intensely.

“Dural tail sign” was demonstrated in two cases of tentorial based meningiomas as observed by
Takeguchi T and Hadi Rokni-Yazdi.®® We had one case of intraparenchymal meningioma which
was iso to hypointense on T1W and isointense to hyperintense on T2W and showed homogenous
enhancement on contrast administration and these findings were same as reported by Carlos
Majos.*® Magnetic resonance (MR) imaging reliably demonstrates typical features of vestibular
schwannomas or meningiomas in the vast majority of mass lesions in the cerebellopontine angle
(CPA). This finding correlates with that of Bonneville.*’

Epidermoid cyst: Four cases of epidermoid cyst were seen. All were located in the CPA. All were
hypointense on T1WI, hyperintense on T2WI and FLAIR. These findings are similar to those of
Dutt SN et al® and Wasenko JJ et al.*® In one case in which there was compression and
displacement of the fourth ventricle, there was no hydrocephalus, similar to the study by Kallmes
DF et al.*°

Arachnoid cyst: There were two cases of arachnoid cyst in our study. The intensity was similar to
cerebrospinal fluid (CSF) on all the sequences. On FLAIR imaging it was completely suppressed
(low signal). These findings were consistent with the study published by Dutt SN et al.

Medulloblastoma: There were two cases of medulloblastoma in young children, filling the fourth
ventricle arising from the Vermis (roof of fourth ventricle) which were isointense on TIWI and
T2W/FLAIR imaging and showed heterogeneous enhancement on contrast administration. These
findings are similar to those seen by Rodallec M et al.**

Ependymoma: Qiu SJ and Zhang XL* reported MR imaging findings of 13 cases of intracranial
ependymomas. The T1W images presented isointense or hypointense signals and T2W/FLAIR
images showed inhomogeneous hyperintense signals. No edema occurred around these tumors and
the contrast-enhanced scans presented inhomogeneous enhancement. There were two cases of
fourth ventricular ependymoma in the present study with similar features and which were

extending down through the foramen of Magendie. On the basis of differences in localization,
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enhancement and tumor growth in most cases a preoperative differential diagnosis between
medulloblastomas and ependymomas is possible. Warmuth et al also made a similar conclusion.*®

Cerebellar astrocytoma: There were six cerebellar astrocytomas in our study. Two were pilocytic
astrocytoma, three were diffuse astrocytoma and one anaplastic astrocytoma. Juvenile pilocytic
astrocytomas were well circumscribed round cystic lesions with solid nodule. The cystic
component was hypointense on TIWI, hyperintense on T2WI and hypointense on FLAIR. The
solid nodule was isointense to grey matter on T1WI, hyperintense to grey matter but hypointense
to CSF on T2WI and hyperintense to grey matter on FLAIR. Intense postcontrast enhancement
was seen in the solid nodule. Lee YY 1989, Coakley KJ et al 1995 and Koleller KK et al 2004
reviewed 37, 56 and 45 cases of juvenile pilocytic astrocytoma respectively. Their description of
the MR pattern of the tumor was the same as in our study. They concluded that by using age of
presentation, typical location, configuration, and enhancement patterns, the presurgical diagnosis
of juvenile pilocytic astrocytoma can be made with a high index of confidence. 44546

Brain stem glioma: In our study group there were four cases of tectal glioma and four cases of
pontine gliomas. All the patients were of younger age group and MRI morphological features were
similar to those described by Zimmerman RA*’. All the brain stem tumours located in the pons
encased the basilar artery which was identified due to flow void.

Hemangioblastoma: There were two cases of hemangioblastoma located in the right cerebellar
hemisphere. The tumours were cystic with enhancing mural nodule. They were hypointense on
T1W, FLAIR imaging, and hyperintense on T2W imaging. This finding was similar to that noted
by Lee SR et al. #®

Metastasis: Four cases of metastasis were evaluated. In both the female patients the primary were
proved cases of carcinoma of breast and in the male patients it was bronchogenic carcinoma. The
lesions were multiple and located at grey white interface. They showed intense nodular and ring
enhancement. These findings were similar to those reported by Zhou CW.*°

CORRELATION OF MRI DIAGNOSIS WITH HISTOPATHOLOGY:

Histopathological confirmation was obtained in 38 of 46 cases. The eight patients in whom
histopathologic examination was not obtained included four cases of metastasis and four cases of
pontine glioma. In metastases, the primary was known. In pontine gliomas the characteristic MR
findings were present and due to increased frequency of complications the risky biopsy in this area
was not performed. A correct diagnosis was reached by MRI in 35 of 38 patients, a positive
predictive value of 92%. MRI was found to be 100% sensitive and specific in diagnosing all
posterior fossa tumors except schwannoma and brainstem glioma. In cases of schwannoma, MRI
was 100% sensitive and had 100% negative predictive value. However, specificity was 94% and
positive predictive value only 78%, bringing down the accuracy to 75%. In cases of brainstem
glioma, MRI was 100% sensitive and had 100% negative predictive value. MR was also found to
have a good specificity of 97%. However, the positive predictive value was only 75%. Overall,
the accuracy of MR in diagnosing brainstem glioma was 97%.
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ILLUSTRATIVE CASES
CASE -1

A 24-year-old man presented with a long-standing occipital headache, progressive ataxia and
blurred vision. He has been vomiting for 8-10 days. Fundoscopy revealed papilloedema. MRI was
performed:

Figure 14: T1 weighted sagittal image: The lesion is difficult to visualize except subtle
accentuation of cerebellar folia appearing iso to mildly hypointense.

Figure 15a&b: T2 weighted axial/coronal images: The lesion is predominantly
hyperintense, with the typical alternate high- and normal-signal-intensity bands.
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Figure 16: T1 weighted post contrast image: There is no appreciable enhancement.

Diagnosis: Dysplastic cerebellar gangliocytoma.

Discussion:

Dysplastic cerebellar gangliocytoma is also known as Lhermitte-Duclos disease, after the
persons who first described it in 1920.

It is a rare cerebellar lesion. Its origin is controversial and may be hamartomatous,
neoplastic or congenital malformation. Association with Cowden’s syndrome (multiple
hamartomas syndrome) favours the hamartomatous hypothesis.

It is a benign condition per se and imaging helps in making a definitive diagnosis due to
the typical striated folial pattern, hence obviating biopsy.

Imaging also helps in selecting the patients who need surgery which includes patients in
whom mass effect and hydrocephalus are present.

Imaging also helps in preoperative planning by showing extent of tumor and finally
imaging is useful in follow up of these patients.

CASE-II

A 60-year-old man presented with a subacute occipital headache. The pain is moderate but does
not relieve with common analgesics and does not resolve spontaneously over 6 weeks. Past
medical history is remarkable for bronchogenic carcinoma for which he was operated 2 years ago
and is now in chemoradiotherapy. Metastatic survey 6 months before onset of headache showed
no evidence of metastatic disease.

Neuroimaging is shown in following figures:
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Figure 17: T1 weighted image: There are multiple well circumscribed round iso to
hypointense lesions in both cerebellar hemispheres.

Figure 18: T2 weighted axial image: The lesions are slightly hyperintense to normal
cerebellar tissue with mixed intensity in the larger lesion.

Figure 19: Fluid attenuated inversion recovery (FLAIR) axial image: The lesions are
isointense to cerebellar tissue with moderate perilesional oedema.
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Figure 20: T1 weighted post contrast axial image: The lesions show intense nodular and ring
enhancement.

Diagnosis: Metastasis
Discussion:

» A medical history of recent malignancy combined with round, enhancing lesions is highly
suggestive of metastasis.

« The imaging characteristics of metastatic lesions include multiple nodular and ring
enhancing lesions, commonly found at the gray-white matter interface.

« The most common infratentorial neoplasm in adults is a metastatic lesion. However,
metastatic lesions are more commonly supratentorial.

« Though the presence of multiple lesions favors metastases versus a primary brain tumor,
occasionally metastatic lesions will present as a solitary lesion.

+ Metastatic lesions can present as calcified, hemorrhagic, or dural-based lesions.

73


http://www.ajpo.org/

American Journal of Health, Medicine and Nursing Practice A J P @

ISSN 2520-4017 (Online)
Vol.6, Issue 4, pp 40 — 88, 2021 www.ajpojournals.org

CASE 111

A 45-year-old man presents with increasing sensory neural hearing loss and facial pain on the left
side. Initial CT scan (not shown here) showed a cystic lesion isodense to CSF and a diagnosis of
arachnoid cyst was made. The patient was followed with MRI due to persistent facial pain.

Figure 21: T1 weighted axial image: showing an extraaxial hypointense lesion in the left
cerebellopontine angle.

Figure 22: T2 weighted axial image: the lesion appears hyperintense.
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Figure 23: Fluid attenuated inversion recovery (FLAIR) image: The lesion displays
heterogenous signal. Partly it is isointense to the cortex and partly it is hypointense to cortex
but hyperintense to CSF.

Figure 24: Postcontrast image: There is no appreciable enhancement.
75


http://www.ajpo.org/

American Journal of Health, Medicine and Nursing Practice A J P @

ISSN 2520-4017 (Online)
Vol.6, Issue 4, pp 40 — 88, 2021 www.ajpojournals.org

Diagnosis: Epidermoid
Discussion:

» The primary differential in this case of a cystic extra-axial mass lesion in the prepontine
cistern is an arachnoid cyst or an epidermoid cyst.

» Epidermoid tumors, like arachnoid cysts are benign lesions.
« They tend to insinuate themselves between blood vessels and nerves.

» Epidermoid tumors usually will be hyperintense to the normal cerebrospinal fluid on T1
and T2 weighted images, as opposed to arachnoid cysts, which will follow the
cerebrospinal fluid on all sequences.

« However epidermoid tumors can most easily be distinguished from arachnoid cysts on
FLAIR images. Epidermoid cysts have high signal on FLAIR images.

CASE IV:

A 7-year-old child reports the subacute onset of headache, generalized weakness, and psychomotor
slowing without focal neurological deficits.

Figure 25: T1 weighted sagittal image: There is a diffuse hypointense lesion in the brainstem.
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Figure 26a&b: T2 weighted axial/coronal image: the lesion appears hyperintense and is
located intraaxially within the brainstem predominantly on the right side.

Figure 27a, b & c: T1 weighted post contrast axial/coronal/sagittal images: There is no
significant enhancement.

Diagnosis: Brainstem Glioma
Discussion:
. Brainstem gliomas constitute 10-20% of pediatric CNS tumors.
. Astrocytomas are the most common histologic type of brainstem tumor.

. Most brainstem gliomas are diffuse lesions that are low signal on T1 weighted images,
high signal on T2 weighted images and have variable enhancement patterns.

. These tumors are usually malignant fibrillary astrocytomas (WHO grade 11l or 1V).

. Some brain stem gliomas will have a focal well defined MRI appearance, and are usually
lower grade (WHO grade 1 or I1) tumors.
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. Exophytic tumors can either grow dorsally into the fourth ventricle (usually low grade) or
ventrolaterally as in this case.

. Usually such ventrally directed exophytic tumors are of a high histologic grade.
CASE V:
A 50-year-old man presented with headaches and intermittent episodes of dizziness.

Figure 28: T1 weighted sagittal image: There is a well-defined lobulated hypointense lesion
is seen in the cerebellum.

Figure 29a&b: T2 weighted axial/coronal image: The lesion appears isointense to normal
brain tissue and is surrounded by hyperintense oedema.
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Figure 30: Fluid Attenuated Inversion Recovery (FLAIR) image: The lesion is seen more
distinctly from the surrounding oedema.

Figure 3la,b&c: T1 weighted post contrast axial, coronal and sagittal images: the lesion
shows homogenous intense enhancement.

Diagnosis: Atypical Hemangioblastoma
Discussion:

» Hemangioblastomas are benign neoplasms of endothelial origin that can occur sporadically
or in association with Von Hippel Lindau disease (4-20%).

« They are the most common infratentorial tumors of adult patients and are characterized by
a hypervascular mural nodule that abuts the pia.

« In addition to the cerebellum these tumors can be found in the spine, brainstem and
cerebrum.
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* On MRI these lesions most commonly are cystic lesions with a hypervascular mural
nodule.

« They can be solid tumors with or without a central cystic region.
« Treatment is surgical resection, sometimes with preoperative embolization.
CASE VI:
61-year-old man presented with a 2-year history of progressive left-sided hearing loss.

a

Figure 33a&b: T2 weighted axial/coronal images: the lesion is heterogenous with solid and
cystic areas. There is an extension into the internal auditory canal.
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Figure 34: Fluid Attenuated Inversion Recovery (FLAIR) image: The lesion has mixed
intensity with both solid and cystic areas.

Figure 35 a, b & c¢: T1 Weighted post contrast axial/sagittal/coronal images: There is intense
enhancement of the solid component, walls of the lesion and the intracanalicular portion
giving the typical “ice cream cone” appearance.

Diagnosis: Acoustic schwannoma.
Discussion:

» Vestibular schwannomas typically arise from Schwann cells lining the inferior vestibular
nerve.

» These benign tumors are the most common mass lesions in the CPA, accounting for 70%
to 80% of all masses in this region.

» The tumor most often presents in the fifth and sixth decades of life.
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« Symptomatic patients typically present with unilateral sensorineural hearing loss, tinnitus
and/or disequilibrium.

 Bilateral VS are diagnostic of NF 2.

« While the classic ice-cream-cone-shaped VS involves the IAC (cone) with extension into
the CPA cistern (ice-cream scoop), isolated intracanalicular and purely intracisternal
lesions can also occur.

* Once the diagnosis of VS is established, imaging plays a key role in both treatment
planning and follow up. Treatment strategies include watchful waiting, radiotherapy and
surgery.

CASE VII:

A 25-year-old girl presented with headache, nausea and vomiting. Physical examination revealed
gait ataxia and nystagmus. Fundus examination showed papilloedema. MRI was performed:

Figure 36: T1 weighted axial image: Mixed intensity lesion in the left cerebellar hemisphere
and vermis. The lesion has solid and cystic/necrotic areas. Compressed fourth ventricle and
brainstem.

Figure 37a, b & c: T2 weighted axial/coronal/sagittal images: Moderate oedema surrounding
the heterogeneous lesion. Herniation of cerebellar tonsils and the tumor itself are through
the foramen magnum. Compression of the fourth ventricle and resultant hydrocephalus.
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Figure 38: Fluid Attenuated Inversion Recovery (FLAIR) image: The solid component
appears hyperintense and the cystic component appears isointense to the normal cerebellar
tissue.

Figure 39 a, b & c¢: T1 weighted post contrast axial/coronal/sagittal images: There is intense
but heterogeneous enhancement.

Diagnosis: Anaplastic (grade I11) astrocytoma.
Discussion:

* Anaplastic astrocytoma is a diffusely infiltrating astrocytoma with focal or dispersed
anaplasia, and a marked proliferative potential.

» Anaplastic astrocytomas arise from low-grade astrocytomas, but are also diagnosed at first
biopsy without indication of a less malignant precursor lesion.

« They have an intrinsic tendency for malignant progression to glioblastoma.

« Clinical presentation, patients may have a history of headache (tension-type 77%,
migraine-type 9%, other types 14%). Headaches can result from increased ICP (mass
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effect, blocked CSF flow), which may lead to the classic triad of headache, nausea and
papilledema. Headache with other symptoms including nausea, vomiting and loss of
consciousness is suggestive of a brain tumor (increased ICP).

« Malignant astrocytomas are usually hypointense on T1-weighted images and enhance
heterogeneously following contrast infusion, enhancing tumor can be distinguished from
the surrounding hypointense signal of edema on T1-weighted sequences.

» Astrocytomas regardless of their histologic grade generally show increased T2 signal
intensity.

» Management of a high-grade astrocytoma may include stereotactic biopsy.

« Following biopsy and tissue diagnosis, there are the treatment options of surgical resection,
radiation therapy and chemotherapy.

CONCLUSION

» Magnetic Resonance imaging was found to be a highly sensitive imaging procedure in
detecting the tumor. Its high soft tissue resolution and multiplanar capabilities made it
possible to know the exact site, plane and extent of the tumor.

« The MR imaging diagnosis was found to correlate with the histopathologic diagnosis in
most instances. The positive predictive value of MRI was found to be 92%.

« MR imaging was found to be highly sensitive in evaluating tumor related complications.
Fourth ventricle was compressed in 25 patients with hydrocephalus in 20 patients.
Brainstem was compressed or rotated in 11 patients. Cerebellar herniation was seen in 4
patients.

« MRI showed the full extent of the tumor and involvement of the surrounding tissues, thus
helping in the management of tumors.

RECOMMENDATIONS:

The MR imaging diagnosis was found to correlate with the histopathologic diagnosis in
most instances. MR imaging was found to be highly sensitive in evaluating tumor related
complications. MRI showed the full extent of the tumor and involvement of the surrounding
tissues, thus helping in the management of tumors. Hence it is recommended to perform MRI in
cases of increased intracranial hypertension to make early and accurate diagnosis possible and
hence improve the patient management.
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