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Introduction: The study aimed to discuss the clinical presentation of radiological findings, surgical treatments, and
postoperative complications as well as the radiotherapy and chemotherapy options for adult patients with
medulloblastoma.

Materials and Methods: A total of 25 patients (14 males and 11 females) between the ages of 17 and 63 who
underwent an operation at our clinic between 2006-2016 are discussed in this article. The degree of resection in the
patients and tumor sizes after radiotherapy (RT) and chemotherapy (Cht) was compared using the patients’
preoperative and postoperative magnetic resonance (MR) images.

Results: The average age of the patients was 30.9 years. Gross total resection was achieved in 20 patients, whereas
subtotal resection was achieved in the remaining 5 patients. Three patients developed hydrocephalus during the
6™ month after resection, which was treated with a V-P shunt. Another four patients developed a cerebrospinal fluid
(CSF) fistula. Among the five patients who only achieved subtotal resection, two died during the 24" month of the
post-operative period, and the other three died during the 18" month. Eleven patients presented pathology of the
desmoplastic type, and 14 patients presented classical medulloblastoma. Spinal metastasis was detected in three
patients during the pre-operative follow-up and in three patients during the post-operative follow-up. The average
survival rate of the cohort was 60% during the 3 to 5-year follow-up period.

Conclusion: Medulloblastoma development is a risk not only for children and adolescents but also for adults.
Maximum tumor removal during treatment affects patient outcomes, and RT and Cht administration during the
post-operative period can extend the life span of these patients.
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Introduction
Medulloblastomas are malignant tumors that

years of age. Although adult medulloblastomas
are similar to pediatric medulloblastomas, they

often metastasize locally to the posterior
fossa and occupy significant regions within
the central nervous system of children (7).
However, approximately 20% of individuals
diagnosed with medulloblastoma are over 16

differ from the pediatric subtype via a higher
incidence of the desmoplastic variant and more
frequent lateral localization (2). Patients with
desmoplastic histology always have better
survival rates than those with either classical or
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Adult Medulloblastoma

large-cell histology. Additionally, the lateral (i.e.,
non-vermian) location of the tumor allows for a
greater likelihood of total resection. However,
there is no prominent consensus related to the
treatment of medulloblastomas in adolescents
and adults, and there is no complete consensus
on the application of chemotherapy (Cht) for
adult medulloblastoma because of the high
risk of toxicity associated with Cht and reduced
number of cases requiring an emergency
decrease in the craniospinal radiotherapy (RT)
dosage (3-5). Notwithstanding these factors,
administering Cht for adult medulloblastoma
can delay relapse and inhibit systematic
metastasis (6-8).
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The purpose of this article is to discuss
the treatment and follow-up of adult medullo
blastoma patients based on the findings of 25
cases monitored at our clinic.

Materials and Methods

Data from 25 adult medulloblastoma patients
followed in our clinic between 2006 and 2016
were evaluated in this study. The average age
of the patients was 30.9 years old (range 17-63);
11 of them were female, and 14 of them were
male. The most frequent reason for seeking
clinical consultation was headache followed
by complaints of nausea, vomiting, and ataxia.
Craniospinal imaging was performed on all
the patients during the pre-operative period.

Table 1. Summary of the demographic and clinical characteristics of the patients

No. Age  Sex Degreg o Tumor Localization Pathology Metastasis
Resection
1 29 f Gross Total Median Classical None
2 35 m Gross Total Median Classical None
3 53 m Gross Total Mediolateral Classical None
4 19 m Gross Total Mediolateral Classical Spinal (Pre Op)
5 34 m Sub Total Median Desmoplastic None
6 23 m Gross Total Median Classical None
7 19 m Gross Total Lateral Classical None
8 30 m Gross Total Lateral Desmoplastic Spinal (Post Op)
9 26 f Gross Total Lateral Desmoplastic None
10 17 f Gross Total Lateral Desmoplastic None
1 30 m Subtotal Lateral Classical Spinal (Pre Op)
12 29 m Gross Total Mediolateral Desmoplastic None
13 53 m Gross Total Mediolateral Classical Spinal (Post Op)
14 23 f Subtotal Lateral Desmoplastic None
15 23 f Gross Total Median Classical None
16 36 f Gross Total Lateral Classical None
17 19 m Gross Total Lateral Desmoplastic None
18 25 f Gross Total Lateral Desmoplastic None
19 63 m Gross Total Median Classical None
20 37 f Subtotal Lateral Classical Spinal (Post Op)
21 43 m Gross Total Median Classical None
22 38 f Gross Total Median Classical None
23 47 f Gross Total Lateral Desmoplastic None
24 53 f Subtotal Lateral Desmoplastic Spinal(Pre Op)
25 29 m Gross Total Median Desmoplastic None
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Metastasis, tumor localization, intensity and
the presence of hydrocephalus was evaluated
using imaging of the patients. All the patients
were placed in a sitting position during surgery.
Subtotal resection was achieved in 5 patients,
whereas gross total resection was achieved
in 20 patients. Two of the patients who achieved
subtotal resection underwent the second
operation 1 year later. Craniospinal imaging of
patients was performed during the post
operative follow-up period. The amount of
resected tissue, instances of relapse, and
metastasis were evaluated using follow-up
imaging. All the patients received RT and Cht.

Results

Computerized brain tomography (CBT) of
the lesions revealed a generally iso-hypodense
appearance (Fig. 1). The lesions were generally
iso-hypodense in the T1-weighted images and
hyperintense in the T2-weighted images; In
addition, pre-operative magnetic resonance
image (MRI) showed prominent homogeneous
contrast (Fig. 2). Among 25 lesions, 9 were at
the midline, 4 were lateral from the midline, and
12 were laterally localized. Hydrocephalus was
observed in 10 patients, and spinal metastasis
was detected in 3 patients (Table 1).

Arslan et al.

Figure 1. Pre-operative CBT image of a patient.

While in the post-operative recovery unit, one
of the patients developed a hematoma within 6
hours after surgery completion, which qualified
as an early-period complication. The patient
underwent surgery again to drain hematoma.
On a postoperative day 3, another 3 patient
developed hydrocephalus, which was treated
with a V-P shunt. Cerebrospinal fluid (CSF)
leakage from the incision site was observed in
four patients within the first week during the
post-operative period; these patients under-
went repair of the incision site and dura. Two of
the patients who achieved subtotal resection
underwent a second tumor resection 1 year

Figure 2. T1, T2-weighted and T1-weighted contrasted images from the pre-operative MRI of a patient
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round cells (right panel, magnification 20x).

after the initial surgery. The pathology results
of 14 patients showed classical type medullo
blastoma, whereas the pathology of the
remaining 11 indicated desmoplastic medullo
blastoma (Fig.3). The average survival rate of
the cohort was 60% during the 3 to 5-year
follow-up. Three patients developed spinal
metastasis during the post-operative period. 2
patients who achieved subtotal resection and
underwent a second operation died in the 24"
month of the post-operative period after the
first surgery, and the other 3 patients who only
achieved subtotal resection died in the 18
month of the post-operative period.

Discussion

Medulloblastoma is a tumor that is mostly
observed during childhood and originates from
transient undifferentiated neuroepithelial cells
in either the cerebellum or the roof of the
41 ventricle (1). These cells can differentiate
into astroglial or neuroblastic subtypes. The
embryonic origin of these cells is the primary
reason that medulloblastoma is frequently
observed in childhood; additionally, it is the
second most frequently observed tumor of the
central nervous system in childhood.
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Fig 3. H&E taining of desmolastic medulloblastoma slides showig the characteristic appearnc of round pale
nodules in a pale fibrillary background (left panel, magnification 10x). One the paler tumor nodules presents uniform

Many features of adult medulloblastomas are
similar to those in pediatric medulloblastomas;
however, adult and pediatric medulloblastomas
have different demographic, morphological,
and molecular characteristics. Medulloblastoma
is categorized based on gene expression
profiles and can be divided into 4 subgroups:
Wingless (WNT), Sonic hedgehog (SHH), Group
3, and Group 4. Among these groups, the WNT
subtype has the best patient prognosis. The
SHH and Group 4 subtypes have mediocre
prognoses, and Group 3 has a poor prognosis
(9). A meta-analysis showed that the majority of
patients in the SHH subgroup (57%) were in the
adult group. The percentage of adults within
the other subgroups was 13% for WNT, 4% for
Group 4, and 2% for Group 3 (10-12). Using
cytogenetic analyses, Northcott et al. (9)
showed that the frequency of deletions on
chromosome 10g was lower among adult SHH
patients than among pediatric patients. These
four subgroups also differ in the prognosis
rates among pediatric and adult patients. The
prognosis of adult Group 4 and WNT patients
is worse than that in corresponding pediatric
patients. In the SHH subgroup, both pediatric
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and adult groups have similar prognoses.
Among pediatric patients, metastasis is more
frequent in Group 3 and Group 4 patients,
whereas adult patients in each subgroup exhibit
similar metastasis rates; however, metastasis
in adults, groups do not affect prognosis (10).

Adult medulloblastoma is less prone to
metastasis; additionally, pulmonary metastasis
is more common in adult medulloblastoma,
whereas liver metastasis is more commonly
observed in pediatric medulloblastomas (12,13).
Metastasis is less frequent in the desmoplastic
and lipomatous medulloblastoma, melanotic
medulloblastoma, medullomyoblastoma, and
large cell medulloblastoma subtypes but is
more commonly observed in classic medullo
blastoma type (14). The desmoplastic subtype
has reduced metastasis compared to classical
medulloblastoma with a better clinical course.

The observation frequency of medulloblastoma
among primary brain tumors in adults is
approximately 1%. It is most often diagnosed
between 45-50 years of age and is rarely
observed after the 51" decade (4,5,15). It is male
dominant in adults as well as in children (3,6).
The patients in our series were between 17
and 63 years old with an average age of 30.9.
There was a pattern of male dominance within
our cohort, which is following the literature.

Performing a craniospinal MRI on patients is
significant for determining the optimal surgical
strategy for the patients, examining the patient,
and detecting spinal metastasis. Although
the MRI findings of adult medulloblastomas
do not reveal distinctive characteristics, studies
reporting these findings indicate that medullo
blastomas in adults tend to develop more
laterally compared to the localization observed
in  children. No prominent distinguishable
characteristics regarding the intensity and
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contrast relating to the tumor were detected.
Generally, isodense regions are observed in T1-
weighted images, and hyperdensity is observed
in T2-weighted images. Contrast of the tumor
may be homogeneous or inhomogeneous.
The fact that the tumor may contain cystic
or necrotic areas may affect the specified
findings. In a study of 13 patients conducted by
Bezircioglu et al, (16) T1-weighted imaging
was hypointense in 4 patients and isointense
in 9 patients; however, all the patients showed
hyperintense lesions in T2-weighted images.
Contrast involvement was homogeneous in 5 of
the patients and inhomogeneous in 8 of them.
In 5 of the patients, the lesion was located in the
midline. In 5 of the patients the lesion was
located in lateral to the midline and in 3 of the
patients was located in lateral (16). In a cohort
of 12 patients published by Koci et al. (17), 8
patients showed lateral tumor localization, 2
were medial to lateral and 2 were medial. In our
series, 9 of the lesions in the patients were at
the midline, 4 of them were lateral across the
midline and 12 of them were laterally localized.
Homogeneous involvement was observed after
performing iso-hypointense contrast in T2-
weighted images and hyperintense contrast in
T2-weighted images. Spinal metastasis was
observed in 3 patient, and hydrocephalus was
observed in 8 patients.

The percentage of resected tumor is an
important parameter in the study of cancer
patients. According to the risk criteria set by the
University of California San Francisco, resections
below 75% constitute a significant risk factor
for poor prognosis. However, it should be
noted that sequelae, which may occur while
performing resection, can affect the study
outcomes. In the long-term study of 27 patients
by Riffaud et al. (18), the 5-year survival rate was
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85% for patients who achieved total resection
and 67% for patients who either experienced
subtotal resection or only underwent a biopsy.
In a study conducted by Jiang et al.,(19) the 5-
year survival rate within a cohort of 33 patients
was approximately 50-60% among patients
who underwent gross total resection and 25%
among patients who only achieved subtotal
resection (15). In a report by Lai et al. (20) that
evaluated the prognosis of a cohort of 454
adult patients with medulloblastoma at 17
centers, gross total resection was revealed to be
among the best prognostic factors. In our study,
we achieved a gross total resection in 20 of the
25 patients and subtotal resection in the
remaining 5 patients. Among the latter patients,
two underwent a second operation 1 year later;
unfortunately, these patients died 24 months
after the first operation. The other three
patients who only achieved subtotal resection
died 18 months after the operation. The average
3 to 5-year survival rate was calculated as 60%.

As common as the classical medulloblastoma
subtype is observed among pediatric patients,
the desmoplastic variant is observed more
frequently among adults. The desmoplastic
type tends to develop in a more lateral location
than the classical subtype. Although lateral
localization of classical medulloblastoma often
plateaus at a rate of 12%, approximately 71% of
desmoplastic cases exhibit lateral localization
(2). The term desmoplasia is used based on the
observation of excessive collagenases within
the connective tissue surrounding the tumor.
The tumor tissue is macroscopically observed
as a benign limited lobule leptomeningeal
mass. A 13-patient study by Bezircioglu et al.
described 2 patients classified with classical
medulloblastoma and 11 patients classified
with desmoplastic medulloblastoma (2). In a
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A 27-patient study by Riffaud et al. (19), 21
patients were identified with classical disease,
and 6 patients were classified as desmoplastic
medulloblastoma. In a larger cohort, Lai et al.
stratified their cohort of 454 patients with
medulloblastoma as follows: 397 patients with
classical medulloblastoma; 52 patients with
desmoplastic medulloblastoma; 2 patients
with medullomyoblastoma; and 3 patients with
large cell medulloblastoma (20). The cohort
described by Jiang et al. included 17 patients
with classical medulloblastoma, 13 patients with
desmoplastic type medulloblastoma, and 3
patients with anaplastic medulloblastoma. The
frequency of the desmoplastic type compared
to that of the classical type differs in the various
studies of adult medulloblastoma. In our
study, 14 of the 25 patients were classified as
classical type and the remaining 11 had the
desmoplastic type.

RT application is highly recommended for
patients during the post-operative period.
In a study conducted by Abacioglu et al. of
30 patients with adult medulloblastoma, low
dosages of RT were observed to control the
tumor occurrence in the posterior fossa (3). RT
administered during the post-operative period
minimizes the development of residual lesions
as well as prevents spinal metastasis. The main
subject under discussion is the requirement of
administering Cht to these patients. Because
the toxicity of established Cht agents is higher
in adults than in children, there is increased risk
in administering Cht. The recent discovery of
agents such as temozolomide, which has low
toxicity, minimizes these associated risks. In
the studies performed, adjuvant Cht delays
recurrence among patients who are at high
risk for recurrence. The prospective study
conducted by Brandes et al. (7) reported that
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among patients who underwent only RT
during the postoperative period, the incidence
of recurrence increased prominently over a
7.6-year follow-up period. In a meta-analysis
conducted by Kocakaya et al. (21) on 907
patients, adult medulloblastoma patients who
were administered Cht had an increased long-
term prognosis. We administered RT and Cht to
all the patients in our study during the post-
operative period. The average survival rate
of our cohort was 60% during the 3 to 5-year
follow-up. Additionally, three patients suffered
from spinal metastasis during the postoperative
follow-up period.

Conclusion

Although medulloblastoma is more commonly
observed during childhood, they also affect 1%
of adults with central nervous system tumors.
They primarily tend to settle in the lateral
region, which is different from the tumors that
develop in children. The desmoplastic variant
of medulloblastomas was observed more
frequently among adults than among children.
Achieving total resection is critical in terms of
treatment, and administering RT to patients
during the postoperative period is important in
terms of eliminating residue lesions and
preventing spinal metastasis. Additionally, CT
significantly reduces relapse rates. Finally,
scanning the spinal region of patients during
the postoperative follow-up period is essential
to identify spinal metastasis.
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