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ABSTRACT

Background: Medulloblastoma is a malignant tumor of the cerebellum that occurs predominantly in children. Itisrarein
adults and accounts for less than 1 % of all adult primary brain tumors.

Objective: This study was done to study clinical picture, radiological findings, to evaluate the surgical outcome and to
assess the effects of postoperative adjuvant therapy in 12 adult patients who had posterior fossa medulloblastoma
Methods: This prospective study was carried out on consecutive 12 adult patients who had posterior fossa
medulloblastoma. This study was done in Alexandria hospitals over a period of 3 years starting from March 2006 to March
2009. The male to female ratio was 2 to 1(8 males and 4 females) and their ages ranged from 19 to 51 years with mean age
of 33, 8 years. Headache was the most frequent symptom (93,5% of patients). As regards the clinical presentation,
manifestations of increased intracranial pressure was found in 10 patients (83,3%), cerebellar dysfunction in 8
patients (66,6%), cranial nerve deficits in half of the cases. The tumour was hemispheric in 10 cases (6 lateral and
4 paramedian) and vermian in 2 cases. All patients had preoperative craniospinal MRl examination. No distant or
spinal metastases were detected in our patients at the time of diagnosis. All cases underwent surgery in the form of
resection of the tumour followed by postoperative craniospinal irradiation. Also two patients with recurrence and
metastases received ad-juvant craniospinal radiotherapy and systemic chemotherapy. Mean postoperative follow up
period was 24 months, including both clinical and MRI examination.

Results: There were no operative mortality, and surgery did not provoke any permanent neurological aggravation. Postoper-
ative MRI studies showed complete tumour resection was achieved in 9 patients (75%). After initial treatment only two
patients relapsed in the posterior fossa after one and half year. Recurrence was probably related to incomplete tumor
resection and long delay in initiating radiotherapy (3 months after operation). Two of the patients that received adjuvant
treatment died: one from distant metastasis and one from recurrent disease. Ten patients remained alive and disease-free
with Karnofsky performance status ranging from 80 to100.

Conclusion: Adult medulloblastoma was predominant in males and the majority of patients had hemispheric cerebellar
tumors. Adults are more likely to have heterogeneous cerebellar tumours on MRI, and thisis thought to be related to the great-
er prevalence of desmoplastic variant in adulthood. Long-term survival was not uncommon. The outcome depends on the site
of the tumour with better results obtained in cases with lateral hemispherical tumour that facilitate its complete surgical
resection and good irradiation planning.
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INTRODUCTION

Medulloblastoma is a malignant invasive embryon . .
al tumor of the cerebellum that occurs predominantlgpec'f'C Jsgtures of adult or desmoplastic medullo
in children with a high tendency to present metastaglastoma:™ Many SSnes of adult medulloblastoma
is at diagnosi§’ It is rare in have been reportédl” Most of them Wegre relatively
adults and accounts for less than 1 % of afimall and collected over long interv&s? .
adult primary brain tumor®. It occurs in the third 1he &im of this work was to study the clinical
and fourth decade and has subtle radiologiczQ'Cture and the radiological findings in 12 adults

and histological differences from childhood tumorWith posterior fossa medulloblastoma. Also to
A hemispheric location is more common inévaluate the surgical outcome and to assess the

adults and the close proximity to dura gives it £f€cts of postoperative adjuvant therapy in those
few preoperative extra-axial imaging characteristic®atients.

Classic medulloblastoma (CM) and édes METHODS

moplastic medulloblastoma (DM) are the
most common histological variarts. Some
differences in the presentation, prognostic
factors and outcome between adults and
children and between CM and DM raised the
question whether themae

This prospective study was carried out on
consecutive 12 adult patients who had posterior
fossa medulloblastomaThis study was done in
Alexandria hospitals over a period of 3 years starting
from March 2006 to March 2009. The male to
female ratio was 2 to 1(8 males and 4 females) and
their ages ranged from 19 till 51 years with mean
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vomiting, blurred vision, and mental changes werpatients were particularly visible on T2-weighted
found in 10 patients (83, 3%). Ataxia was thdmages. Contrast enhancement was heterogeneous in
second most common symptom. Other cerebellall cases except one case with no enhancement.
dysfunctions were found in 8 patients (66, 6%) suckledulloblastomas were hyperintense on diffusion-
as nystagmus, dysmetria and dysarthria. Symptomgighted imaging and had apparent diffusion
referable to cranial nerve deficits included faciatoefficient. Moreover, in proton magnetic resonance
weakness, hearing loss; vertigo, tinnitus, andpectroscopy (MRS), they characteristically showed
difficult swallowing were found in half of the case a small taurine peak detectable at short echo time,
Abnormal neurological findings at diagnosis aréhad an elevated choline peak, and a decreased N-
listed in table I. Hydrocephalus was present in 4cetyl aspartate peak. Postoperative MRI studies
cases (2 vermian and 2 paramedian tumours) asowed complete tumour resection was achieved in
was treated by permanent V-P shunt in 2 cases wighpatients (75%). Desmoplastic variant was observed
partial tumour resection. in 10 cases (83,3%) including one of the two

All patients had preoperative craniospinal MRermian tumours.
examination. Other imaging procedures like CT Clinical improvement was obvious in all patients.
abdomen + chest and radioisotope bone scan wdPatients with increased intracranial pressure me$po
done. The tumour was hemispheric in 10 cases (@l to surgery with complete resolution in 80% of
lateral and 4 paramedian) and vermian in 2 casesases (8 cases out of 10). Cerebellar dysfunctions
All patients had no distant or spinal metastaselseat markedly improved in 75% of cases (6 cases out of
time of diagnosis. 8).0n contrast only 50% of patients with cranial

All cases underwent surgery in the form oferve deficits and with paresis of lower limbs
resection of the tumour through suboccipitaimproved after surgery.
craniectomy (retro sigmoid approach in 6 cases armRbstoperative morbidity and mortality: There
midline approach in 6 cases) followed bywere no operative mortality, and surgery did not
postoperative  craniospinal irradiation (mediarprovoke any permanent neurological aggravation.
irradiation dose for craniospinal axis was 36 Gyostoperative CSF leak occurred in two cases that
delivered in 20 fractions and 18 Gy for posteriostopped with conservative measures. One patient had
fossa delivered in 10 fractions). severe postoperative headache, lasting for seven

All the patients included were followed- days after surgery. Another patient had postoperati
up postoperatively with regular clinical andmeningitis that responded well to medical treatment
neuroimaging (CT or MRI) examinations. The last Functional status was evaluated using the
follow-up clinical and MRI examinations were doneKarnofsky disability scale. After surgery all the
at a period ranged from 18 to 36 months (mean = Jshtients were independent (Karnofsky scar&0).
months). Progression free survival was estimatefien patients remained alive and disease-free with

with Kaplan-Meier method and comparable testkarnofsky performance status ranging from 80 to
were performed with long-rank test. Summary dataQo.

of our 12 patients are listed in table II. Recurrences and outcome of cases: Two patients
experienced recurrent medulloblastoma in posterior
fossa at 16 and 18 months from initial treatment.

One of them had extracranial metastases in long

Tablel: Clinical features in 12 adult patients with
medulloblastoma

- Cases bones. They were treated by various modalities,
Clinical features No. Percent including radiation and chemotherapy. None of them
Increased intracranial pressure 10 83,3 s still alive. Recurrence was probably related to
Cerebellar dysfunction 8 66.6  incomplete tumour resection plus long delay in
Cranial nerve deficits 6 50 initiating radiotherapy (3 months after operation).
Paresis 2 166 No patient presented with late treatment-related

Most patients had multiple symptoms. complication.
Progression free survival was estimated from the
RESULTS date of surgical resection until the date of tumor

On MRI examination all tumours (100%) wereprogression and it was 83% at two years. We did not
heterogeneous, giving predominantly low omerform statistical analysis of prognostic factdts
isointense signal on T1 and isointense signal on T low frequency of recurrences or deaths in our
weighted images. Cystic or necrotic areas in aferies.
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Tablell: Summary data for our twelve patients.

Clinical presentation

Outcome (K arnofsky

Adjuvant Therapy disability scale) and follow up

No Age Sex T S _ MRI contrast Surgery Pathology period in months
Cranial . enhancement .
Cerebéllar Paresis Radio- Chemo- . .
11CP nerve - th th Preoperative  Postoperative
deficits ysfunction erapy erapy
1 51 M Vermian + + + Heterogeneous Partial Desmoplastic + + 70 0
resection 18 months
2 19 F Vermian + + + Heterogeneous Total Classical + 70 80
Resection 24 months
3 32 M Hemispherical + + + Heterogeneous Partial Classical + + 80 0
Para-median resection 20 months
4 36 F Hemispherical  + + None Total Desmoplastic + 70 80
Para-median resection 24 months
5 28 M Hemispherical + Heterogeneous Total  Desmoplastic + 80 90
Para-median resection 30 months
6 41 M Hemispherical + + Heterogeneous Total  Desmoplastic + 80 90
Para-median resection 20 months
7 24 M Hemispherical + + Heterogeneous Total  Desmoplastic + 80 100
lateral resection 24 months
8 38 M Hemispherical + + Heterogeneous Total  Desmoplastic + 80 100
lateral resection 18 months
9 38 F Hemispherical  + + Heterogeneous Partial Desmoplastic + 70 80
lateral resection 30 months
10 42 M  Hemispherical + + Heterogeneous Total  Desmoplastic + 80 100
lateral resection 36 months
11 24 M  Hemispherical + + Heterogeneous Total  Desmoplastic + 80 100
lateral resection 22 months
12 33 F Hemispherical  + + Heterogeneous Total  Desmoplastic + 80 90
lateral resection 25 months
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Casel: case of vermian medullo blastoma

A) Post contrast CT showing a vermian lesion with alkamount of surrounding vasogenic edema exertiags effect
on the fourth ventricle, with a moderate degrebyafrocephalus.

B) Axial MRI T2-flair image of a case of the same lesio

C) Axial MRI T1-weighted image with gadolinium showiagheterogeneous enhancement of the lesion.

D) Post operative axial MRI with gadolinium showing qaete resection of the lesion with normal appeagasfehe 4th
ventricle.

N

AN / /|
Casell: case of paramedian hemispheric medulloblastoma
A) Post contrast CT scan showing a right cerebelomewith a surrounding vasogenic edema exertingsnedfect on
the fourth ventricle, with hydrocephalus.
B) Axial MRI T1-weighted image with gadolinium of tisame lesion with homogeneous enhancement.
C) Immediate psot operative CT scan showing compketeation of the lesion with minimal blood collectio the tumor
bed.
D) Post operative axial MRI T1-weighted image with@adum showing complete resection of the lesion.

Caselll: case of lateral hemispheric medulloblastoma
A) Post contrast CT scan showing a left cerebellémres
B) Axial pre and post contrast MRI T1-weighted imaféhe same lesion with hetrogenous enhancement.

C) Post operative axial MRI with gadolinium showingrqaete resection of the lesion.
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DISCUSSION Contrast enhancement was extremely variable, with

Medulloblastoma originates from primitive ornO distinct pattern in CM or DM. However, the
pluripotential cells of the neuron-epithelial rooffinding of a well demarcated hemispheric tumour
of the fourth ventricle which normally migrate Mass with mild to moderate enhancement after
towards the external layer of the cerebellar cortegadolinium admémstranon is  characteristic  for
The tumour can develop anywhere along thenedulloblastom&®
path of migratiorf!® Medulloblastomas in children Recent reports suggest that proton MR
are usually located in the vermis. In contrastspectroscopy and diffusion — weighted imaging
about half of the medulloblastomas in adults arean add information to preoperative differential
primarily located in the cerebellar hemisph@te. diagnosis of brain tumoufs:®® wilke et al®
Desmoplastic histological type of medulloblastomalescribed reduced mean apparent diffusion
is more common in adults than the classical typgoefficients, possibly reflecting the small-cell
It occurs more often in the lateral cerebellahistology of the tumour, and a high amount of
hemisphere than the classic medulloblastSrifA. taurine in a child with medulloblastoma.

Metastases usually occur in the spinal andSome individual prognostic factors have been
sometimes the cerebral subarachnoid spacd. evaluated in adult medulloblastoma patients. Unlike

Like the previously published serig$!® adult in childhood medulloblastoma; most of these factors
medulloblastoma in our study was predominant ihave not been found to be significantly prediciive
males (75%), and initial clinical presentationsadults. Male gender was reported to be signifigantl
included manifestations of increased intracranigiredictive of worse survival” Authors found 5-
pressure, cerebellar dysfunction and cranial nervgear survival rate of 92% in female patients, 40 %
deficit. in male patients. Tabori et @t reported better

The majority of our patients (83,3%) hadSurvival female patient in adolescents. In our gtud
hemispheric tumours like other serfg>!? Wwe did not find any progression in female patients
Although a hemispheric location, particularly laler (2-year progression free survival is 100 % in
tumours, has been previously related to bettd@male patients, 75% in male patients). Age is
outcome®™®? in that they could be more amenablé? Very important prognostic factor in childhood
to gross total resection, only one of our patievith medulloblastomas whereas it has not been found

lateral hemispherical tumour had partial resectiofp e significantly predictive in adult patiefd3.
due to high vascularity of the tumour. However, one study reported survival advantage in

. 2) .
Desmoplastic variant was predominant in ou%;jer p?'t_:emé% t_ln tour study, i?]eanzgurwval \ll‘éaszg
patients (83, 3%) and occurred in any of the thre montnhs In patents younger than soyears oid,

possible locations (vermian, paramedian, lateral) gnonths in patler?ts older th-an 25years old. )
described by Hubbard et &) Desmoplasia was EXxtent of surgical resection has been considered a
found to be more frequent in aduft8 and also in 900d prognostic fact02r33)by some authtfs? >
hemispheric locatiof%# It is believed to be related While not by the other§?* None of our 9 patients

to a better prognosis by some auth&&?2® while with complete resection had relapse during the
worse by other§*2® Our two patients who relapsedfollow up period. A larger population will be
had desmoplastic and classical variants respegtive|Necessary to assess the significance of these

There are no pathognomonic MR imagingf'ndmgs' ) )
features of cerebellar medulloblastoma in adults, b SOmMe important poor risk factors have been
tumours are more heterogeneous than in childrélgfined in adult medulloblastoma patients( as more
with frequent evidence of cystic and necrotidhan 25% of tumor remaining after resection,
degeneratiof? Small cystic or necrotic foci were brainstem invasion, aqd tumor cells present in the
present in all our patients in variable numbersSF. or evidence of distant metastd$e¥) Prados
This has also been described in previous series, apd colleagué¥’ evaluated retrospectively poor
from 25% 19 to 82 % of cases. We believe this Sk (26 patients) and standard risk (21patients)
could be an important feature in the differentiafdult medulloblastoma patients. They found that
diagnosis of medulloblastoma in adults, given that 5-year overall survival and disease free survival
is not common in the other intraparenchymafates significantly differed between the risk grsup
posterior cranial fossa tumours. The tumours af@verall survival: 81 % vs. 54%; disease free
hypo- or iso- hyperintense on T2- weighted image§urvival: 58%vs 38%). Another study reported
All our patients had tumours which predominantly€tter progression- free survival at 5-year in fisk
isointense or gave slightly higher signal than gregdult medulloblastom&? In this study, 12 adult
matter on T2- weighted images. Bourgouin ef?3l. m_edulloblast_oma patients evall_Jated _Who had no
suggested that isointense signal on T2-weighteédiStant or spinal metastases at diagnosis.
images could be related to desmoplastic histology,Primary ~ treatment ~ modality  in  adult
but we also noticed this in our patients with CMmedulloblastoma is tumour resection. Due to the ris
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of CSF dissemination, craniospinal irradiation i3. Jaiswal AK,Mahapatra AK, Sharma MC.

given postoperativelf®?? Good irradiation  Cerebellopontine angle medulloblastoma. J Clin
planning includes rapid initiation of radiotherapy Neurosci 2004; 11:42-5.

after surgery and optimal dose of irradiation4. Bayram I, Ibiloglu I,Ugras S et al. Desmoplastic
Chemotherapy is reserved for recurrent or medulloblastoma in a 48 —year-old male. Tohoku J
progressive disea$®) In our study, craniospinal Exp Med 2004; 204: 317-22.

radiotherapy was administered postoperatively to ab. Hartsell WF, Montag AG, Lydon J, et al.

patients; adjuvant chemotherapy was administered inTreatment of medulloblastoma in adults. Am J
2 cases with relapses (16.6%). Clin Oncol 1992; 15: 207-11.

Contrary to childhood medulloblastoma, theb. laconetta G, Lamaida E, Rossi A, et al.
optimal use of adjuvant chemotherapy is unclear inCerebellar medulloblastoma in adults report of 15
adults and there are different chemotherapycases and review of the literature. Acta Naurol
regimens reported in the literatuf&s:® Prados and ~ (Napoli) 1994; 16: 38-45.
colleagues ®” reported statistically significant 7- Sheikh BY, Kanaan IN. Medulloblastoma in
survival advantage in patients who received adults. J Neurosurg Sci 1994; 38: 229-34.
chemotherapy as compared to the patients who dfd Peterson K, Walker R. Medulloblastoma -
not receive)_ A|th0ugh Chemotherapy has been We||Primitive neuroectodermal tumor in 45 adults.
tolerated and may have contributed to improve Neurology 1995; 45: 440-2.
survival, it doesn't seem to prevent relapses in o§- Aguiar PH, Prudente M, Freitas ABR, et al.
two patients. We could hypothesize that the Medulloblastoma in adulthood: analysis of a
incomplete surgical resection plus the long defay i Ccasuistics and surgical results. Arq Neuropsiquiatr
initiating radiotherapy could be the major causkes o 1999; 57: 982-9.
our two relapses. Some auth&%? also observed 10.Coulbois S, Civit T, Grignon Y, et al
better local control associated with a shorter ttme ~ Medulloblastoma de I adulte. ‘Apropos de 22 cas,
complete radiation therapy, Chan ef® could not  revue de la litterature et perspectives
demonstrate that the long treatment interval (timeth'erapeutiques. Neurochirurgie 2001; 47: 6-12.
from surgery to the end of radiotherapy) has beehl.Becker RL, Becker AD, Sobel DF. Adult

associated with poor outcomes. medulloblastoma: review of 13 cases with
Long term survival was not uncommon in our iglfgas's on MRI. Neuroradiology 1995; 37

series as previously report€8?2%® Late recurrence _
occurred in two of our patients in the postericgsio  12-Greenberg HS, Chamberlain MC,
and was relatively frequent in previous series, Clantz MJ, et al. Adult medulloblastoma..
reemphasizing the need for long follow up multiagent chemotherapy. Neuro-Oncology 2001;
periodfzo'zz) 3: 29-34.

. 13.Packer RJ, Sutton LN, Goldwein JW, et al.
Conclusion: Adult medulloblastoma  was

domi . | d th onity of _ Improved survival with the use of adjuvant
predominant in males and the majority of patients chemotherapy in the treatment of

had hemispheric cerebellar tumors. Adults are more .4 iioblastoma. J Neurosurg 1991: 74: 433-40.
likely to have heterogeneous cerebellar tumours Brandes AA. Palmisano V. Monfardini S. The
MRI, and this is thought to be related to the gfFeat yoaiment of adults with medulloblastoma: a

prevalence of desmoplastic variant in adulthood. prospective study. Int J Radiat Oncol Biol Phys
Long-term survival was not uncommon. The 503 £7. 75561

outcome depends on the site of the tumour WitlJFS.BIO(’)m HJG, Bessell EM. Medulloblastoma in

better results obtained in cases with lateral s 5 review of 47 patients treated between

hemispherical tumour that facilitate its complete 1952 and 1981. Int J Radiat Oncol Biol Phys 1990:
surgical resection and good irradiation planning. A 18° 763-72. ’ '

high index of suspicion for medulloblastomas should s Farrante L. Mastronardi L. Celli P. et al.

be entertained in atypical posterior fossa lesions Medulloblastoma in adulthood. Neurosurg Sci
adults. A preoperative diagnosis based on clinicallggl. 35: 23-30 '

assessment, radiological findings and SPEeCtroscop& 1 hbard JL. Scheithauer BW Kispert DB, et al
parameters support complete surgical resectionay it cerebellar  medulloblastomas:  the

Consequently, a full benefit of adjuvant therapy ca ,4ihojogical, radiographic, and clinical disease

be provided. spectrum. J Neurosurg 1981; 70: 536-44.
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