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Abstract

Background and objectives:
Medulloblastoma is an aggressive posterior 

fossa tumor which is rare in adult. We aim to 
study the clinical features and outcome of adult 
medulloblastoma patients, and to identify poor 
outcome predictors. 

Patients and methods:
From January 1995 to December 2006, 

35 adult patients (>15 years of age at the 
time of diagnosis) underwent surgery for 
medulloblastoma followed by full dose of 
radiotherapy (54 Gy), with or without systemic 
chemotherapy. 

Results:
The mean age was 24 years (maximum 52). 

There were 19 male and 16 female patients. 
CSF spread was documented in 23 patients. 
Eight patients developed relapse. Four patients 
developed isolated CNS relapse, two patients 
developed isolated lung metastasis and 2 

patients developed both lung metastasis and 
CNS relapse. The craniospinal radiation dose 
ranged from 34 to 36 Gy and the total posterior 
fossa dose ranged from 54 to 56 Gy. The 10 
year disease free survival rate reached 65% +/- 
10. The relapse free survival was significantly 
different according to the M stage (M0, M1, M2 
& 3), as none of the patients in the M0 group 
had relapsed while 4 patients in the M1 group 
and 4 patients in the M2&3 group relapsed 
(p=0.0026). 

Conclusion:
The distinction between adult and pediatric 

medulloblastoma is not clear. Overall, M stage 
is an important prognostic factor. Although 
chemotherapy is a part of standard practice in 
pediatric treatment protocols, its role in older 
patients should be further evaluated in clinical 
studies.
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Introduction
Medulloblastoma is an aggressive neuro-

ectodermal tumor which arises in the posterior 
fossa (1). Although it accounts for 15-30% of 
pediatric brain tumors, it is reported to constitute 
less than 1% of all adult brain tumors from the 
sparse data available (2,3,4). Despite the large 
number of publications and protocols available 
for pediatric medulloblastoma, there is no 
agreement on the standard treatment and the value 

of chemotherapy for adult medulloblastoma 
patients.

The current study is a retrospective analysis 
of adult medulloblastoma patients who received 
radiotherapy. The purpose is to study the clinical 
features, outcome as compared to previously 
published reports on medulloblastoma treated at 
our center, and to identify the predictors of poor 
outcome and the patterns of relapse.

Patients and methods
During the period from January 1995 to 

December 2006, 35 adult patients have been 
identified to meet the eligibility criteria. The 
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eligibility criteria included patients >15years at 
the time of diagnosis who underwent surgery 
for medulloblastoma (supratentorial PNET 
patients were excluded) followed by full dose 
of radiotherapy (Craniospinal irradiation and 
posterior fossa boost) to a minimum posterior 
fossa total dose of 54 Gy, with or without 
systemic chemotherapy.

The present study was conducted 
retrospectively by analyzing the clinical 
and radiological data of these patients. The 
radiological studies were analyzed in the post-
operative period as well as during follow-up. 

Statistical Analysis
Survival and time to progression were 

measured from the date of the radical surgery. 
Kaplan–Meier estimates were used to determine 
the survival curves and comparisons between 
survival curves were performed using the log 
rank test. Quantitative data were summarized as 
means and standard deviations while qualitative 
data as percentages. Comparisons of group 
means were done using the Student’s t-test while 
comparisons of percentages were done using the 
Chi-square test or Fisher’s exact tests for small 
sample size.

Ethical consideration
This is a retrospective study. A waiver of 

consent form has been approved by the research 
committee as no intervention and/or change 
were made in the actual treatment delivered or 
the follow up plan for the purpose of  the study

Results
Thirty five patients have been identified; the 

characteristics of these patients are summarized 
in Table 1. The mean age was 24.7+/-9 years with 
the maximum age of 52 at diagnosis. There were 
19 male and 16 female patients. Twenty three 
patients had documented CSF spread while 11 
patients had negative CSF, and the M stage data 
were missing in one patient. Ventriculoperitoneal 
shunt was inserted in 8 patients. 

Eight patients developed relapse.: four 
patients developed isolated CNS relapse, 2 
patients developed isolated lung metastasis 

and 2 patients developed lung metastasis in the 
presence of CNS relapse. 

Complete surgical excision of the tumor 
was reported by the surgeon and confirmed by 
radiological evaluation in 12 patients. 

The craniospinal radiation dose ranged from 
34 to 36 Gy and the total posterior fossa dose 
ranged from 54 to 56 Gy. Overall treatment 
time was 40+/-12 days. None of the studied 
patients received adjuvant chemotherapy while 
three patients received chemotherapy after they 
developed distant metastasis. Skin toxicities 
ware limited to grade I-II during the craniospinal 
field. Grade 3 skin toxicities were reported on 12 
patients in the post auricular area during posterior 
fossa boost. Nausea and vomiting were also 
limited to grade 2 with the use of prophylactic 
antiemetic. 

figure 1. Disease free Survival

figure 2. Disease free Survivals in Different M stage
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Table 1: Patients Characteristics

Table 2: Disease free Survival according to Sex, Age, 
Metastasis and extent of surgery

Prognostic factors affecting the disease free 
survival

The 10 year disease free survival rate (DFS) 
of the patients reached 65%+/- 10 (Figure 1). 
The 10 year DFS was significantly different 
according to the M stage (M0, M1, M2&3) as 
none of the patients in the M0 group had relapsed 
while 4 patients in M1 group and 4 patients in 
M2&3 group relapsed (p=0.036) (Figure 2). 

Ten patients aged 18 years or less were 
included in the study groups. They were treated 
with surgery and radiation therapy without 
chemotherapy. Their 10 year DFS was inferior 
to that for patients aged more than 18 years (62% 
versus 66 %). The difference was not however 
statistically significant. 

Patients with complete or subtotal surgical 
resection (residual<1.5cm on postoperative 
MRI) had a better 10 year DFS rate of 70+/-18 
% compared to those with partial resection 61+/-
12% but again this difference was not statistically 
significant (Table 2). 

There was no statistically significant 
difference in DFS for gender, VP shunt, different 
pathological subtypes, and for posterior fossa RT 
dose 54 Gy or above. 

Discussion
In 1994 the results of treatment of 17 

adults patients with medulloblastoma treated 
at KFSH between 1981 and 1992 have been 
published(5). In 1996, the results of 149 patients 
with medulloblastoma treated with curative 
intent at KFSH & RC were reported. Adjuvant 
chemotherapy was not routinely used at that time. 
The actuarial survival for the whole group of 149 
patients was 53% at 5 years and 38% at 10 years. 
Complete surgical resection was significantly 
associated with better survival. Treatment failure 
was analyzed with respect to the radiation dose. 
Doses greater than 50 Gy for the posterior fossa, 
and greater than 30 Gy for craniospinal axis, 
resulted in significantly better survival (6).

In 2000, another publication from 
KFSH&RC addressed the prognostic factors 
for medulloblastoma. This study included 173 
consecutive patients with the diagnosis of 
medulloblastoma, among whom 16% were adult 
patients more than 15 years of age. Adjuvant 
chemotherapy was given to the “high-risk” 
subset. For 150 patients who completed radiation 
treatment, the 5-year survival rate was 58%, 
compared with 0% for 16 patients who were 
unable to start or complete radiation treatment. 
For patients where staging data were available, 
the 5-year survival was 78% for M0 + M1, and 
21% for M2 + M3, (p < 0.0001). Other favorable 
significant prognostic factors were age >14 years 
and gross cystic/necrotic features in the primary 
tumor (7). In the above mentioned KFSH and RC 
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studies, 84% of the patients were children <14 
years at diagnosis.

The 10-year DFS of adult patients reported 
in the current study is 65%. This number is 
higher than the previously reported survival data 
published in the previous 2 reports (53% and 
58%), and is consistent with the finding in the 
second report that older patients do better. Also, 
in the current study, M stage was confirmed to 
have a significant prognostic impact. Unlike 
the previous KFSH and RC study (6), the extent 
of resection was not associated with a survival 
difference, possibly because of the small number 
of patients.  Radiation dose <50Gy to the 
posterior fossa was a poor prognostic factor in 
our earliest publication (6). In the current study, 
the radiation dose to the posterior fossa was 54 
Gy or above, hence had no impact on outcome. 

The largest publication up to current date 
on adult medulloblastoma included 454 
adult medulloblastoma patients based on The 
Surveillance, Epidemiology, and End Results 
(SEER) 17 registries database, released April 
2007 (8). It showed a 5 year survival of 64%. 
The 10 year survival data dropped to 50%. 
Age at diagnosis, year of diagnosis, extent 
of surgical resection, large cell histology and 
cranial radiation were all significant variables in 
univariate analysis. 

There is some inconsistency in defining 
the age cut-off limit for adult and pediatric 
medulloblastoma. The current COG trials for 

medulloblastoma in children include patients up 
to the age of 21. Spreafico et al published results 
on 26 adult medulloblastoma patients and defined 
adults as those above 17 years old (9). Menon et al 
published results on 18 adults medulloblastoma 
patients and defined adults as those above 16 
years old (10). In our Center, patients 15 years or 
above are treated with adult treatment protocols. 

The role of chemotherapy in pediatric 
medulloblastoma treatment is well established 
but  is still unclear in adults (11). A report from 
university of Michigan on 17 adult patients 
(18 years and above) treated by chemotherapy 
pediatric protocol showed a shorter median 
survival and greater toxicity than did children (12). 
Whereas chemotherapy has become an integral 
component in pediatric treatment protocols for 
standard and high-risk medulloblastoma, the 
adults continue to be treated with craniospinal 
irradiation without chemotherapy, with no clear 
risk stratification-based treatment protocols. It 
is not clear if chemotherapy would be of  any 
benefit in the adults  high-risk group

Conclusion
The age distinction between adult and pediatric 

medulloblastoma is not consistent. Overall, M 
stage is an important prognostic factor. Although 
chemotherapy is a part of standard practice in 
pediatric treatment protocols, its role in older 
patients should be further defined in clinical 
studies. 
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