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Introduction Medulloblastoma is a common embryonal childhood tumor predomi-
nantly seenin children (1-3). Medulloblastoma can be classified in different histological
and molecular subgroups, each of them characterized by discrete clinical presentation,
demographic features, prognosis, and outcome. This may help in patient stratification,
treatment strategy, design, and implementation of the targeted therapy.

Aims and Objectives We aimed to study the patients included in the study with
regard to variables such as age, sex, clinical features, and various modes of manage-
ment in our hospital. We also studied histological and molecular variations in the
group.

Materials and Methods A prospective study was carried out in the Department of
Neurosurgery, Gauhati Medical College and Hospital, Guwahati, from January 2016 to
August 2017. Sixty-five patients diagnosed as medulloblastoma were included in the
study. We studied the spectrum of clinical findings, radiological and pathologic char-
acteristics, modes of surgical management, and postoperative complications. Study of
molecular biology was done in the Department of Bioengineering, Gauhati University.
Results and Observation Results and observations were obtained based on the age
and radiological, pathological, histological, and molecular variants.

Conclusion Medulloblastoma is seen more in pediatric age group and males.
Classical variant was the most common type with mostly vermian location followed
by desmoplastic variant which was paravermian to lateral in location. Postoperatively,
radiotherapy and chemotherapy have proved very useful. Statistical analysis suggested
a significant correlation between age groups and complications and also between his-
tological types and associated complications. P53 mutation was noted in a section of
the study population but majority cases did not show mutations in selected genes.

radiation therapy, and combination chemotherapy over the
past decades. It is composed of densely packed cells with

Medulloblastoma is a common, malignant, embryonal
childhood tumor located in the cerebellum that is predom-
inantly seen in children but may also occur in adults.’?
Medulloblastoma is an example of a disease that has benefit-
ted from advances in diagnostic imaging, surgical techniques,
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round to oval or carrot-shaped nuclei with abundant chro-
matin and scanty cytoplasm.*® Medulloblastoma accounts
for up to 38% of all pediatric posterior fossa tumors and rep-
resents the most common pediatric posterior fossa tumor
overall.”® By far, the cerebellum is the most common location
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for medulloblastomas (94.4% of cases), and most (>75%) of
these arise in the midline cerebellar vermis.*> Other less
common locations include the fourth ventricle (3%), other
areas of the brain (2.1%), and the spinal cord (0.6%). The
World Health Organization classifies medulloblastoma
as a grade IV lesion and recognizes five major subtypes of
the tumor: classic, desmoplastic, extensively nodular with
advanced neuronal differentiation, anaplastic, and large cell.
Other less common subtypes include medullomyoblastoma
and melanotic medulloblastoma. Using genome-based, high-
throughput analytic techniques, medulloblastoma can be
classified as four molecular subtypes including WNT pathway
subtype, SHH pathway subtype, and two less well-defined
subtypes, group 3 and group 4. Each of them is characterized
by discrete clinical presentation, demographic features, prog-
nosis, expression profiling, and genomic abnormalities. The
identification of molecular subgroups has a great impact on
clinical management, including patient stratification, treat-
ment strategy, and design and implementation of targeted
therapy. This study is such an attempt to classify a small sub-
set of patients based on their histological subtypes and cor-
relate their outcome with the molecular subtype.

Aims and Objectives
The aims and objectives are as follows:

1. To study the patients included in the study with regard
to various variables such as age, sex, and other clinical
features.

2. To study the various modes of management in our hospital.

. To study histological variations in the study group.

4. To study the molecular variations in the group.

w

Materials and Methods

This was a prospective study performed in the Department of
Neurosurgery, Gauhati Medical College and Hospital, Guwa-
hati, from January 2016 to August 2017. A total of 65 patients
diagnosed with medulloblastoma were included in the study.
On admission, detailed history, clinical examinations, and
all necessary investigations were done and patients were
managed accordingly. We studied the spectrum of clinical
findings, radiological and pathologic characteristics, modes
of surgical management, and postoperative complications.
A study of the molecular biology was done in collaboration
with the Department of Bioengineering, Gauhati University.
Histological Examination: The different histopatholog-
ical variants of medulloblastoma were differentiated using
standard histological preparations (hematoxylin and eosin),

Table 1 Age group and histological variant

which were used to assess general architectural and cytolog-
ical features, including nodule formation.

Molecular Study: DNA sequencing study was done to
identify mutations in the following genes: P53, IDH1, BRAF,
and H3F3A.

Statistical Analysis: Statistical analysis of data was done
using Pearson’s chi-square test and student’s t-test.

Results and Observations: A total number of 65 patients
were included in the study—Forty (61.5%) were male and 25
(38.4%) were female. The most common age group was 5 to
15 years, followed by 3 to 5 years. Forty-two (64.6%) patients
were in the age group of 5 to 15 years. As shown in =Table 1,
classical was the most common histological variant in all age
groups with a total of 51 (78.4%) biopsy specimens, followed
by desmoplastic with a total of 12 (18.4%) samples. =Fig. 1
shows MRI of medulloblastoma. Desmoplastic variant was
not found in the age group of 0 to 3 years. It was found in the
study that the twp2 anaplastic variants were females.

On plain computed tomography (CT) scan of head it was
found that in the classical variant, 47 (92%) showed hyper-
density. In the desmoplastic variant, 9 (75%) showed mixed
density while 3 (25%) showed isodensity. The two (100%)
anaplastic variants showed mixed density. In contrast, CT
scan of head revealed that 43 (84.3%) of the classical variant
showed homogenous enhancement and 8 (15.6%) showed
heterogenous enhancement. All patients with desmoplastic
and anaplastic variants showed heterogenous enhancement.

With regard to location of tumor, it was found that 49
(96%) of classical variant was vermian in location, as shown
in =Table 2. Desmoplastic tumor was found to be either para-
vermian in 7 (58%) or lateral in 5 (41.6%). Anaplastic tumor
was found to be paravermian in location.

On magnetic resonance imaging (MRI), it was found
that 49 (96%) classical variants showed T2 hyperinten-
sity, as shown in =Fig. 2. However, in the desmoplastic
variant, only 2 (16.6%) were found to be T2 hyperintense.
The remaining10 (83%) desmoplastic variants were T2 iso-
intense. All anaplastic variants were found to be T2 hyper-
intense. Classical and desmoplastic variants were found to
have well-defined margins, while all anaplastic variants had
poorly defined margins. Hydrocephalus was found in 45
(88%) classical variants, 7 (58%) desmoplastic variants, and
2 (100%) patients of anaplastic variants. Hemorrhage and
necrosis were found in 4 (33.33%) desmoplastic variants and
2 (100%) anaplastic variants. It was not found in any patient
of the classical variant.

In our study of a total of 65 cases, 54 (83.07%) had hydro-
cephalous and 51 (78.4%) required medium pressure ventric-
uloperitoneal shunt (MPVP) shunt. Gross total excision was

Age group (years) Classical Desmoplastic Anaplastic Total
0-3 8 0 1 9
3-5 11 3 0 14
5-15 32 9 1 42
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Fig. 1 T1, contrast, and T2 of the medulloblastoma case.

Table 2 Histological variant and location of tumor

Histological variant Vermian Paravermian Lateral Total
Classical 49 2 0 51
Desmoplastic 0 7 5 12
Anaplastic 0 2 0 2

e “1

Fig. 2 Classical type of medulloblastoma.

possible in 41 (80%) classical variants and 10 (83%) desmoplas-
tic variants. Anaplastic variants underwent near total excision.

One patient who presented with poor Glasgow coma scale
(GCS) preoperatively expired 36 hours after surgery. Cerebel-
lar ataxia was seen in 10 (15.3%) cases and nystagmus in 10
(15.3%) cases. Cerebellar mutism was seen in 4 (6.15%) cas-
es. Cranial nerve palsy (abducens) was seen in 3(4.6%) cases.
Recurrence was noted at 1-year follow-up in 6 cases, of which
two cases did not complete their radiotherapy cycles. In the
0 to 3 years age group, total number of patients with compli-
cations was 7 (77.7%), in the 3 to 5 year group it was 7 (50%),
and only 3 (7%) in the 5 to 15 years age group. After analyzing

the age distribution in relation to complications of the cas-
es using the t-test, the p-value was calculated to 0.000071
which is less than 0.05 and thus a significant correlation was
seen between the age groups and associated complications.
In the classical variant, complication was found in 14 (27%);
whereas 1 complication (8%) was present in desmoplastic
variant, and 2 (100%) in anaplastic variants. As shown in
=Table 3, after analyzing the histological variations in rela-
tion to complications of the cases using the Pearson’s chi-
square test the value was calculated to be 7.665 with degree
of freedom 2 and p-value calculated to be 0.022, which is less
than 0.05, indicating a significant association between his-
tological types and associated complications. Also, p-value
was calculated to be 0.020 after applying the student’s t-test,
which is less than 0.05, indicating a significant correlation
between the histological types and associated complications.

As shown in =Table 4, DNA sequencing for detection of
mutation was done for four genes—P53, IDH1, BRAF, and H3F3A.
Of total 65 cases in our study, mutation was noted in P53 gene
in 7 cases, while rest of the 58 cases did not show mutation in
any of the four genes tested. It is shown in =Figs. 3 and 4.

Follow-Up

Follow-up was done at 1 month, 3 months, 6 months,
9 months, and 1 year. Recurrence was seen in 6 cases, of
which 4 were of classical type and 2 anaplastic type. All six
cases had near total excision and two of them did not com-
plete their radiotherapy cycles.
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Table 3 Statistical analysis of complications in relation to histological types

Case processing summary
Cases
Valid Missing Total
N Percentage N Percentage N Percentage
Histological _TYPE_GRP* 65 100% 0 0.0% 65 100%
Complications_GRP
Histological _TYPE_GRP*complications_GRP cross-tabulation
Complications_GRP Total
Negative Positive
Histological_ ANA Count 0 2 2
TYPE_GRP % within Histological_TYPE_GRP 0.0% 100.0% 100.0%
% within 0.0% 11.8% 31.1%
Complications_GRP
CLA Count 37 14 51
% within Histological_TYPE_GRP 72.5% 27.5% 100.0%
% within 77.1% 82.4% 78.5%
Complications_GRP
DES Count 11 1 12
% within Histological_TYPE_GRP 91.7% 8.3% 100.0%
% within 22.9% 5.9% 18.5%
Complications_GRP
Count 48 17 65
% within Histological_TYPE_GRP 73.8% 26.2% 100.0%
% within 100.0% 100.0% 100.0%
Complications_GRP
Chi-square tests
Value df Asymp. Sig. (two-sided)
Pearson chi-square 7.665 0.022
Likelihood ratio 7.877 0.019
Linear-by-linear association 5.347 1 0.021
No. of valid cases 65

23 cells (50.0%) have expected count less than 5. The minimum expected count is 0.52.

Symmetric measures
Value | Asymp. standard error® | Approx. T° Approx sig.
Interval by interval Pearson’s R -0.289 | 0.100 -2.397 0.020(c)
Ordinal by ordinal Spearman correlation | -0.278 | 0.099 -2.298 0.025(c)
No. of valid cases 65

3Not assuming the null hypothesis.
®Using the asymptotic standard error assuming the null hypothesis.
“Based on normal approximation.

Discussion

In our study, the incidence in different age groups and male to
female ratio of 1.6:1 is similar to findings reported by Agerlin
et al, with a male to female ratio of 2:1.° The incidence of dif-
ferent clinical features obtained in our study is similar to that
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reported in the study by Alston et al.'® In our study, classical
variant (78.4%) was the most common, followed by desmo-
plastic (18.4%) and anaplastic (3.2%) variants. This is slightly
different to the findings obtained in the study by McManamy
et al’s" (classical variant in 71% cases, desmoplastic in 16%
cases, and anaplastic in 17% cases).




Classical variants appeared as homogenous mass in
CT scan while the desmoplastic and anaplastic variants
appeared as heterogenous mass. We found that the classi-
cal variants were mostly vermian in location, desmoplas-
tic was both paravermian and lateral, and anaplastic was
paravermian. Two anaplastic variants were paravermian
in location. Bourgouin et al'> have reported that vermian
medulloblastoma mostly appear as a hyperdense mass on
plain CT scan, and with intense homogenous enhancements
with contrast. Classical variant showed T1 hypointensity
and T2 hyperintensity, while the desmoplastic group in
T1 showed variable hypo- to isointensity and mostly iso-
intensity in T2 MRI signal. Similar findings were reported
by Bourgouin et al.'?

Table 4 Distribution of gene mutation

Mutated gene No. of cases
P53 7
IDH1 0
BRAF 0
H3F3A 0

Fig. 3 Gel electrophoresis of p53 (exons 5-9).
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All cases of anaplastic variant had edema, followed by 49
(96.07%) cases of classical and 10 (83.33%) cases of desmo-
plastic having edema. Forty-seven (92.1%) cases of classical
variant had well-defined margins, followed by 10 (83.33%)
cases of desmoplastic variant. All cases of anaplastic variants
had poorly defined margins.

In our study, of the total 65 cases, 54 (83.07%) had hydro-
cephalous and 51 (78.4%) required ventriculoperitoneal
shunt. Gross total excision was done in 51 (78.46%) cases and
near total was done in 14 (21.5%) cases. Out of the 14 near
total excision cases, 8 had extension to the brain stem.

Postoperatively, cerebellar ataxia was seen in 10 (15.3%)
cases and nystagmus in 10 (15.3%) cases. Cerebellar mutism
was seen in 4 (6.15%) cases. Cranial nerve palsy (abducens)
was seen in 3 (4.6%) cases. Recurrence was noted in six cases,
of which two cases did not complete their radiotherapy cycles.

In our study, the 0 to 3 years age group had 7 (10.7%) cases
with complications, the 3 to 5 years age group had 7 (10.7%)
cases with complications, and the 5 to 15 years age group
had 3 (4.6%) cases with complications. Applying the stu-
dent’s t-test, p-value was calculated to be 0.000071, which
is less than 0.05 and thus a significant correlation was seen
between the age groups and associated complications.

In our study, the classical variant group had 14 (21.5%)
cases with complications, desmoplastic group had 1 (1.5%)
cases with complications and anaplastic group had 2 (3.07%)
cases with complications. Applying the students t-test,
p-value was calculated to be 0.020, which is less than 0.05,
indicating a significant correlation between the histological
types and associated complications.

Conclusion
Through our study, we reach to the following conclusions:

» Medulloblastoma is commonly seen in pediatric age group
and more common in males.

» Within the pediatric age group, certain variants appeared
in the younger group while others in the older group.
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Fig. 4 Electropherogram of exons 5 to 6 of the p53 gene sequence.
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Patients usually presented with features of raised intra-
cranial pressure (ICP), imbalance, and visual disturbance.
Classical variant was the most common type with mostly
vermian location, followed by desmoplastic variant which
was paravermian to lateral in location.

CT and MRI features varied in different variants of
medulloblastoma.

In most cases, gross total excision was possible and surgi-
cal outcome was favorable.

Postoperatively, radiotherapy and chemotherapy proved
successful.

Recurrence was seen to be associated with the level of
surgical excision and postoperative radiotherapy and
chemotherapy.

Statistical analysis suggested a significant correlation
between age groups and complications and also between
histological types and associated complications.

P53 mutation was noted in a section of the study popula-
tion but majority of cases did not show mutations in the
selected genes.

A wider pool of gene study is required for complete
molecular profiling of the study population.
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