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absence of overt cerebellar disease. The authors present the case of a 64-year-old man who presented with
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headaches and intractable nausea with imaging abnormality seen only in the bilateral caudate. Follow-up
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imaging studies revealed a cerebellar lesion later confirmed by biopsy to be medulloblastoma. Subsequent
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biopsy of the originally evaluated caudate lesion demonstrated histologically identical medulloblastoma.
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Medulloblastoma should be considered in cases of supratentorial masses of unclear origin and should
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prompt careful inspection of the posterior fossa.
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Introduction
Medulloblastoma is a highly malignant subtype of embryonal tumor
made of primitive undifferentiated cells [1, 2]. While it is the second
most common central nervous system malignancy in children
comprising 15-20% of all pediatric brain tumors it comprises only 0.41.0% of adult brain tumors [3-8]. Headache, nausea, and vomiting are
frequently the most common presenting symptoms; however, in older
children and adults, ataxia can also occur [2].
Medulloblastoma typically presents as a midline cerebellar mass [2].
While metastatic disease of the spine, termed "drop metastases", is well
described, medulloblastoma can also spread locally in the vermian and
basilar cisterns as well as the subependymal regions of the lateral
ventricles [2]. While rare, metastases outside the central nervous system
can occur to bone, such as the calvarium or marrow of vertebrae or
lymph nodes [9, 10]. Though supratentorial metastatic disease can occur
in medulloblastoma, the presence of supratentorial metastasis in the

absence of apparent infratentorial disease is not described in the
literature. In contrast, supratentorial medulloblastoma metastasis
typically occurs in the presence of an obvious mass in the posterior fossa.
We present the unique case of a 64-year-old adult man with headaches
and intractable nausea, with an MR signal abnormality in bilateral
caudate heads without apparent infratentorial disease. Biopsies later
demonstrated these lesions to be medulloblastoma after development of
obvious cerebellar disease. To our knowledge, this is a unique
presentation of medulloblastoma that reflects an uncommon but
important pattern of disease spread.

Case Presentation
I Clinical Presentation
A 64-year-old man with a one-year history of intermittent nausea,
vomiting, and progressive weight loss presented to our hospital for
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evaluation. Over the past two months, his wife noticed he was more
confused and had difficulties falling to one side. Subjectively, he
complained of dizziness.
He was initially evaluated by his local gastroenterologist for nausea,
vomiting, and weight loss, which led to the diagnosis of idiopathic
gastroparesis. It was felt that this gastroparesis had led to malnutrition
and Wernicke's encephalopathy. His nausea and vomiting recurred
requiring hospitalization for dehydration and at one point placed on total
parenteral nutrition for 3 months. Neurologic consultation was obtained
for his increasing confusion and ataxic symptoms and MR imaging was
obtained that demonstrated bilateral FLAIR signal intensity of the
caudate head. The local neuroradiologist had attributed this finding to
small vessel ischemic disease without other abnormality (Figure 1).

that revealed a right-sided cerebellar lesion, fourth ventricular
effacement, and redemonstrations of the high signal intensity of the
bilateral caudate heads on FLAIR sequences (Figure 2). These findings
led to referral to our center for further management recommendations.
Upon our evaluation, his exam was significant only for slight right-sided
dysmetria. Otherwise, routine neurologic examination was
unremarkable. A CT scan of the chest abdomen and pelvis was obtained
as part of a metastatic workup and found to be unremarkable for evidence
of primary neoplasm.

II Operation
The patient underwent a retrosigmoid burr hole biopsy with image
guidance. He was positioned semi laterally with head turned to the left.
After dural opening, an image-guided biopsy needle was inserted into
the cerebellar mass and multiple biopsies were obtained.
After the initial biopsy, the patient was discussed at the University of
Iowa multidisciplinary neuro-oncology as to whether or not there would
by any benefit of performing a more extensive resection operation of the
cerebellar mass. Given the concern for metastatic tumor in the bilateral
caudate nuclei and hydrocephalus, the patient subsequently underwent
biopsy of the right caudate head under image guidance and
ventriculoperitoneal shunt placement.

III Histopathological Examination and Post-Operative Course

Figure 1: Initial Brain MRI. Axial T2 FLAIR (a) and T1 postgadolinium (b) depicting signal change in the bilateral caudate head that
does not enhance. Axial T2 FLAIR (c) long broad arrow at the cerebellar
hemispheres show signal change in the right hemisphere with curvilinear
enhancement (d) short broad arrow. There is restricted diffusion on DWI
(e) long thin arrow and ADC Map (f) short thin arrow.

Biopsies taken from the cerebellar mass showed brain parenchyma
diffusely infiltrated by hypercellular sheets of medium- to large-sized
monomorphic tumor cells with ovoid nuclei, speckled chromatin and
synaptophysin-positivity by immunohistochemistry (Figure 3A, 3B).
Rare reticulin-free pale islands of tumor surrounded by reticulin-rich
desmoplastic areas were consistent with a desmoplastic/nodular
medulloblastoma, WHO grade IV.

s

Figure 2: Brain MRI obtained 10 months later. a) Axial MRI scans
depicting FLAIR b) signal change of the bilateral caudate head with
transependymal flow that does not enhance c) with gadolinium contrast
but does demonstrate restricted diffusion on DWI d) Axial scans of the
cerebellum demonstrate a 3.4 x 2.3cm mass e) with heterogeneous
enhancement and f) restricted diffusion.
One week prior to presentation, he was diagnosed with pancreatitis and
cholecystitis and underwent laparoscopic cholecystectomy with
subsequent discharge to a rehabilitative hospital for further treatment.
The patient's neurologic symptoms continued prompting MR imaging
American Journal of Surgical Case Reports doi:10.31487/j.AJSCR.2019.01.08

Figure 3: Photomicrographs of cerebellar and caudate biopsies. (A)
Medulloblastoma from the cerebellar biopsy showing sheet-like growth
with some accumulation around blood vessels. Inset showing crowded
tumor cell cytology with speckled chromatin. (H&E, 200X and 400X
original magnifications) (B) Synaptophysin immunostaining of same
region from (A) showing diffuse tumor cell positivity (200X original
magnification). (C, D) Biopsy of caudate showing aggregates of
medulloblastoma tumor cells surrounding blood vessels (arrows) with
infiltration into adjacent deep gray matter. White matter tracts running
through the caudate, so-called “pencil fibers of Wilson”, are identified
(asterisk). (H&E, 200X and 400X original magnifications).
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Pathology from the caudate head was similar to the cerebellar tumor with
medulloblastoma tumor cells infiltrating the striated gray and white
matter of the caudate with a predilection for perivascular organization
(Figure 3C & 3D). This is thought to represent metastatic
medulloblastoma, WHO grade IV. MRI of the spine did not reveal any
apparent spinal lesions to suggest additional metastases.
The patient was evaluated by medical and radiation oncology who
recommended whole cranial irradiation followed by focal irradiation to
local disease as the standard treatment of craniospinal irradiation with
concurrent chemotherapy to metastatic medulloblastoma was limited
secondary to his age and performance status [11]. He underwent whole
brain radiation therapy to 36 Gy followed by a boost to his local
intracranial disease to 55.8 Gy. During his radiation treatment course, he
became delirious that was suspected to be due to long term
dexamethasone use, for which he was initiated on haloperidol with
gradual recovery. To decrease his total number of treatments, his daily
whole brain radiation dose was increased to 21.6 Gy over 12 fractions
with another local boost to 45.6 Gy/20 fractions. After discussions with
the patient and his family, he was discharged to home with hospice, as
he did not want chemotherapy with its associated side effects.

exclusively demonstrate classic histology and typically present in older
children and adolescents [23].
SHH type is associated with all histologic subtypes, with classic and
desmoplastic the most frequently identified [26]. Of note, nearly all
histologic desmoplastic or nodular subtypes are associated with the SHH
group. Increased SHH activity is correlated with mutations in PTCH1,
SMO, and SUFU and thought to be involved in upregulation of the SHH
signaling cascade [11, 27-29]. 5-year survival is approximately 75% and
metastatic dissemination occurs in 15-20% [30]. Consistent with the
histologic anatomic localization, adults with SHH subtype are frequently
observed in the cerebellar hemispheres [26, 31].
Group 3 has no identified cell signaling alteration, though nearly 1/3
demonstrate overactivation of oncogenes GFI1 and GFI1B and
overamplification of MYC3 was seen exclusively with group 3;
isochromosome 17q may also be seen in some cases [32]. Group 3
typically is associated with classic histology though large cell is seen in
as much as 40% of cases [25]. Group 3 is almost always in infants and
children is metastatic in 45% of cases with 5 year survival of
approximately 50%, giving it the worst prognosis among all subtypes
[24, 25, 33, 34].

Discussions
Medulloblastoma is uncommonly encountered in adults [12]. Its
incidence peaks at age 0-4 with declining incidence in the 10-14, 20-34
and 65-74 age groups [13]. It predominantly affects males, with one
series showing 8 in 10 patients were male typically no older than 40
years of age [14, 15]. Symptoms are consistent with elevations in
intracranial pressure and consist of nausea, vomiting, and headache, and
duration typically is less than 3 months although some report mean
duration for as long as 6 months [16-18].

Group 4 is associated most frequently with classic or large cell histologic
type, and in 80% of cases, isochromosome 17q occurs and a mutation in
the gene KDM6A, a histone demethylase, on the X chromosome may
account for the 2-3 times male predominance of this subtype [24, 30].
MYC amplification may occur in less than 10% of cases [35]. Moreover,
30% of cases are associated with a mutation in cyclin dependent kinase
6 (CDK6), which is involved in cell cycle progression and
differentiation[36]. Group 4 is the most common subgroup and is found
in 50% of pediatric cases and 25% of adult cases [30]. Leptomeningeal
metastases are common, occurring in up to 40% of cases [35].

The WHO has described 4 histological subtypes: classic, large
cell/anaplastic, desmoplastic-nodular, and medulloblastoma with
extensive nodularity [1]. These subtypes have been associated with
imaging characteristics on MRI with the classic type typically midline,
homogenous and well circumscribed with low signal intensity on T1,
minimally T2 bright, moderately bright on FLAIR and high signal
restriction on DWI/ADC consistent with high cellularity [19].
Desmoplastic type is typically peripherally located in the cerebellum
with avid contrast enhancement with high signal restriction; it also is
associated with older age [20]. Large cell/anaplastic is the most
malignant and has a more variable presentation, but typically is small
with marked restricted diffusion and diffuse enhancement;
leptomeningeal spread often is present [21].

Guidelines regarding use of adjuvant chemotherapy are well established
in pediatric literature; its benefit in adult patients remains uncertain.
Chemotherapy is less well tolerated in adults and no randomized clinical
trials have compared radiation therapy to radiation therapy plus
chemotherapy in adults to determine the clinical benefit of adding
chemotherapy. Use of adjuvant chemotherapy is generally reserved for
adults with high-risk disease, although to date there has not been a
consensus reached on regimens, doses, and timing of chemotherapy in
pediatric or adult settings. A recent retrospective analysis of large cancer
database adding chemotherapy to craniospinal irradiation (CSI) showed
an overall survival benefit even in patients with M0 disease [37].

More recently, molecular subtypes have been defined to provide more
precise adjuvant anti-neoplastic therapy and to aid in prognosis [22].
There are 4 subtypes, 2 with defined molecular abnormalities: WNT,
SHH, group 3, and group 4. WNT is associated with mutations in the
CTNNB1 gene encoding Beta-catenin, a transcription factor that
mediates cell-cell adhesion, and chromosome 6 deletions in more than
80% of pathologic samples [23, 24]. The WNT subtype accounts for only
10% of all cases and have the best prognosis with 5-year survival rate
greater than 90% with gross total resection [23, 25]. They almost

Adjuvant radiation therapy following surgery is the standard of care for
managing adult patients with average risk medulloblastoma. Reduceddose CSI (23.4 Gy in 13 fractions) plus a boost to the posterior fossa
(31.8 Gy in 17 fractions) with concomitant vincristine and adjuvant
lomustine, vincristine, and cisplatin is a favored approach with careful
monitoring of toxicities [38]. Although this study was conducted in
patients between age groups 3 and 21 years, it showed an encouraging
progression-free survival (PFS) rate of 86% at 3 years and 79% at 5 years
that is comparable to full dose radiation therapy alone. CSI-associated
morbidity in adults is comparatively less than children; hence full dose
CSI (36 Gy in 20 fractions) and a boost to a total of 54 to 55.8 Gy to the
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primary brain site without chemotherapy is also a reasonable option in
management of patients with average risk MB [39, 40].
•
Adult MB patients with high-risk disease (large cell or anaplastic
medulloblastoma, supratentorial PNET, disease dissemination,
unresectable tumors or residual tumors more than 1.5 cm 2 post-surgery)
are treated with standard dose CSI and posterior fossa radiation. The
adjuvant chemotherapeutic regimens widely used are cisplatin or
carboplatin and etoposide with or without cyclophosphamide as per a
prospective study that reported 5-year PFS rate of 69% `and 5-year OS
rate of 75% [41]. Chemotherapy is generally administered before CSI as
it is better tolerated, because after CSI the incidence of hematological
and neurological toxicity is higher. Collection of stem cells before
radiation therapy could be considered for potential future autologous
transplant at disease progression.
In the setting of recurrence, etoposide, temozolomide or high dose
chemotherapy with autologous stem cell transplant are all viable options
[42-46]. Vismodegib, a small molecule inhibitor of Smoothened (SMO)
has shown promising activity in recurrent or refractory medulloblastoma
with sonic hedgehog mutations that constitute 80% of adult
medulloblastoma patients [47, 48]. A current trial is underway testing
this therapy as front-line treatment (NCT01878617).
Metastases of medulloblastoma frequently occur by CSF dissemination,
of which the most well-known are the drop metastases of the cauda
equina described as "sugar coating" for their nodular appearance.
Hematogenous spread is quite rare now that systemic chemotherapy has
been added as the standard of care [49]. One phenomenon reported in
the literature is that of primary leptomeningeal medulloblastoma first
described by Ferrara et al., where there was widespread dissemination in
the subarachnoid space of the posterior fossa without a true mass lesion
identified [50]. Additionally, there have been reports of supratentorial
spread of medulloblastoma, which has been documented to occur in the
sub frontal region, cribriform plate, occipital pole, and dissemination
through the ventricular system [51-55]. However, after a thorough
review of the literature, our case appears to be the first reported where
the MRI findings in the caudate head were more apparent than the
primary mass lesion in the lateral aspect of the cerebellum on initial
imaging.

Conclusions
This unique report demonstrates that medulloblastoma can present with
extensive supratentorial disease in the absence of an apparent mass in
the posterior fossa. Medulloblastoma should be considered on the
differential diagnosis for diffuse supratentorial lesions and should
prompt in-depth examination of the posterior fossa.

•

Abbreviations
MB: Medulloblastoma
CSI: Craniospinal Irradiation
CSF: Cerebrospinal Fluid
PNET: Primitive neuroectodermal tumor
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CT: Computed Tomography
MRI: Magnetic Resonance Imaging
Gy: Gray
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WNT: wnt signaling pathway
SHH: Sonic Hedgehog
CTNNB1: Catenin-Beta-1
PTCH1: Protein patched homolog 1 gene
SMO: smoothened protein gene
SUFU: suppressor of fused homolog protein gene
GFI1: Growth factor independent 1
GFI1B: Growth factor independent 1B
MYC3: Myelocytomatosis oncogene cellular homolog 3
CDK6: Cyclin dependent kinase 6

REFERENCES

1.

•
•

Medulloblastoma can have supratentorial dissemination in the
absence of overt cerebellar disease.
Medulloblastoma metatatic disease can appear with high FLAIR
signal without significant contrast enhancement.
Lesions suspicious for supratentorial metastatic disease especially
adjacent to the ependymal space should prompt detailed inspection

American Journal of Surgical Case Reports doi:10.31487/j.AJSCR.2019.01.08

DN Louis, A Perry, G Reifenberger, A von Deimling, D FigarellaBranger et al. (2016) The 2016 World Health Organization
Classification of Tumors of the Central. Acta Neuropathol 131: 803820. [Crossref]

2.

A Barkovich, C Raybaud (2011) Pediatric Neuroimaging, 5th ed.,
LWW, Philadelphia, PA.

3.

L Amador, Charles C Thomas (1983) Brain Tumors in the Young.
Springfield.

4.

L Rubenstein (1972) Tumors of the Central Nervous System: Atlas of
Tumor Pathology, Armed Forces Institute of Pathology, Washington,
D.C.

5.

D Russell, L Rubenstein (1989) Pathology of Tumors of the Nervous
System, Williams & Wilkins, Baltimore.

6.

R Roberts, CF Lynch, MP Jones, MN Hart (1991) Medulloblastoma: a
population-based study of 532 cases. J Neuropathol Exp Neurol 50:

Highlights
•

of the posterior fossa when a primary oncologic source is not
identified.
Medulloblastoma has 4 histological subtypes and 4 molecular
subtypes.
Adjuvant chemotherapy may be considered to post-surgical
craniospinal radiation.

134-144. [Crossref]
7.

A Maleci, L Cervoni, R Delfini (1992) Medulloblastoma in children
and in adults: a comparative study. Acta Neurochir (Wien) 119: 1-4.
[Crossref]

8.

J Farwell, J Flannery (1987) Adult occurrence of medulloblastoma.
Acta Neurochir 86: 1-5.

Volume 1(1): 4-6

5

Supratentorial medulloblastoma spread with occult infratentorial disease

9.

S Meyers, S Wildenhain, J Chang, E Bourekas, P Beattie et al. (2000)

28.

Postoperative evaluation for disseminated medulloblastoma involving

MRT-92 inhibits Hedgehog signaling by blocking overlapping binding

the spine. AJNR Am J Neuroradiol 21: 1757-1765. [Crossref]
10.

K Koeller, EJ Rushing (2003) From the archives of the AFIP:

sites. Faseb J 29: 1817-1829. [Crossref]
29.

medulloblastoma: a comprehensive review with radiologic-pathologic
M Kool, DT Jones, N Jager, PA Northcott, TJ Pugh et al. (2014)

35: 1400-1416. [Crossref]
30.

Genome sequencing of SHH medulloblastoma predicts genotype-

12.

[Crossref]
31.

Q Ostrom, H Gittleman, J Fulop, M Liu, R Blanda et al. (2015)

13.

based on pre-operative. Acta Neuropathol 127: 931-933. [Crossref]
32.

C.E Team (2000) Central Brain Tumor Registry of the United States M Giordana, P Schiffer, M Lanotte, P Girardi, A Chio (1999)

511: 428-434. [Crossref]
33.

Epidemiology of adult medulloblastoma. Int J Cancer 80: 689-692.
K

Peterson,

834. [Crossref]
R

Walker

(1995)

Medulloblastoma/primitive

34.

neuroectodermal tumor in 45 adults. Neurology 45: 440-442. [Crossref]
16.

Res 20: 5630-5640. [Crossref]
35.

the hospital for sick children, toronto, 1950-1980. J Neurosurg 58: 543-

Prognosis Paradigm. Curr Neurol Neurosci Rep 16: 43. [Crossref]

LN Sutton, PC Phillips, PT Molloy (1996) Surgical management of

36.

(2005) Genomic and Protein Expression Profiling Identifies CDK6 As

S Gaur, S Kumar, P Balasubramaniam (2015) An analysis of

Novel Independent Prognostic Marker in Medulloblastoma. J Clin

Cancer 52: 575-578.

Oncol 23: 8853-8862. [Crossref]
37.

KW Yeom, BC Mobley, RM Lober, JB Andre, S Partap et al. (2013)
Am J Roentgenol 200: 895-903. [Crossref]

21.

Neuro Oncol 19: 259-269. [Crossref]
38.

Robertson et al. (2006) Phase III study of craniospinal radiation therapy

posterior fossa tumors. J Magn Reson Imaging 35: 32-47. [Crossref]

followed by adjuvant chemotherapy for newly diagnosed average-risk

C Raybaud, V Ramaswamy, M Taylor, S Laughlin (2015) Posterior

medulloblastoma. J Clin Oncol 24: 4202-4208. [Crossref]
39.

Reappraisal of clinical outcome in adult medulloblastomas with

MD Taylor, PA Northcott, A Korshunov, M Remke, YJ Cho et al.

emphasis on patterns of relapse. Br J Neurosurg 24: 460-467.

consensus. Acta Neuropathol 123: 465-472. [Crossref]

[Crossref]
40.

PA Northcott, DJ Shih, J Peacock, L Garzia, A Morrissy et al. (2012)
genomes. Nature 488: 49-56. [Crossref]
Cytogenetic

prognostication

within

Radiat Oncol Biol Phys 57: 755-761. [Crossref]
42.

M Kool, A Korshunov, M Remke, D Jones, M Schlanstein et al. (2012)

26.

27.

etoposide. J Clin Oncol 14: 1922-1927. [Crossref]
43.

P Northcott, T Hielscher, A Dubuc, S Mack, D Shih et al. (2011)
Pediatric and adult sonic hedgehog medulloblastomas are clinically.

DM Ashley, L Meier, T Kerby, FM Zalduondo, HS Friedman et al.
(1996) Response of recurrent medulloblastoma to low-dose oral

Molecular subgroups of medulloblastoma: an international metaanalysis. Acta Neuropathol 123: 473-484. [Crossref]

AA Brandes, M Ermani, P Amista, U Basso, F Vastola et al. (2003) The
treatment of adults with medulloblastoma: a prospective study. Int J

medulloblastoma

subgroups. J Clin Oncol 32: 886-896. [Crossref]
25.

Neurosurgery 47: 623-631. [Crossref]
41.

D Shih, P Northcott, M Remke, A Korshunov, V Ramaswamy et al.
(2014)

AW Chan, NJ Tarbell, PM Black, DN Louis, MP Frosch et al. (2000)
Adult medulloblastoma: prognostic factors and patterns of relapse.

Subgroup-specific structural variation across 1,000 medulloblastoma
24.

C Chargari, L Feuvret, A Levy, I Lamproglou, A Assouline et al. (2010)

imaging. Childs Nerv Syst 31: 1661-1676. [Crossref]
(2012) Molecular subgroups of medulloblastoma: the current
23.

RJ Packer, A Gajjar, G Vezina, L Rorke-Adams, PC Burger, PL

A Poretti, A Meoded, T Huisman (2012) Neuroimaging of pediatric

fossa tumors in children: developmental anatomy and diagnostic
22.

BH Kann, NH Lester-Coll, HS Park, DN Yeboa, JR Kelly et al. (2016)
Adjuvant chemotherapy and overall survival in adult medulloblastoma.

Distinctive MRI features of pediatric medulloblastoma subtypes. AJR
20.

F Mendrzyk, B Radlwimmer, S Joos, F Kokocinski, A Benner et al.

medulloblastoma. J Neurooncol 29: 9-21. [Crossref]
medulloblastoma: 10 year experience of a referral institution. Indian J
19.

D Coluccia, C Figuereido, S Isik, C Smith, J Rutka (2016)
Medulloblastoma: Tumor Biology and Relevance to Treatment and

552. [Crossref]

18.

A Gajjar, S Pfister, M Taylor, R Gilbertson (2014) Molecular insights
into pediatric brain tumors have the potential to transform. Clin Cancer

TS Park, HJ Hoffman, EB Hendrick, RP Humphreys, LE Becker (1983)
Medulloblastoma: clinical presentation and management. Experience at

17.

P Northcott, D Jones, M Kool, G Robinson, R Gilbertson et al. (2012)
Medulloblastomics: the end of the beginning. Nat Rev Cancer 12: 818-

[Crossref]
15.

P Northcott, C Lee, T Zichner, A Stutz, S Erkek et al. (2014) Enhancer
hijacking activates GFI1 family oncogenes in medulloblastoma. Nature

Statistical Report 1992-1997, years data collected., CBTRUS, Chicago.
14.

A Wefers, M Warmuth-Metz, J Poschl, A von Bueren, C Monoranu et
al. (2014) Subgroup-specific localization of human medulloblastoma

CBTRUS Statistical Report: Primary Brain and Central Nervous
System Tumors. Neuro Oncol 17: iv1-iv62. [Crossref]

A Gajjar, G Robinson (2014) Medulloblastoma-translating discoveries
from the bench to the bedside. Nat Rev Clin Oncol 11: 714-722.

related response to smoothened inhibition. Cancer Cell 25: 393-405.
[Crossref]

M Raducu, E Fung, S Serres, P Infante, A Barberis et al. (2016) SCF
(Fbxl17) ubiquitylation of Sufu regulates Hedgehog signaling. Embo J

correlation. Radiographics 23: 1613-1637. [Crossref]
11.

L Hoch, H Faure, H Roudaut, A Schoenfelder, A Mann et al. (2015)

MC Chamberlain, PA Kormanik (1997) Chronic oral VP-16 for
recurrent medulloblastoma. Pediatr Neurol 17: 230-234. [Crossref]

44.

HS Nicholson, CS Kretschmar, M Krailo, M Bernstein, R Kadota et al.

Acta Neuropathol 122: 231-240. [Crossref]

(2007) Phase 2 study of temozolomide in children and adolescents with

G Zhu, S Rankin, J Larson, X Zhu, L Chow et al. (2016) PTEN

recurrent central nervous system tumors: a report from the Children's

signaling in the postnatal perivascular progenitor niche drives
Medulloblastoma Formation. Cancer Res 77: 123-133. [Crossref]

Oncology Group. Cancer 110: 1542-1550. [Crossref]
45.

IJ Dunkel, SL Gardner, JH Garvin Jr, S Goldman, W Shi et al. (2010)
High-dose carboplatin, thiotepa, and etoposide with autologous stem

American Journal of Surgical Case Reports doi:10.31487/j.AJSCR.2019.01.08

Volume 1(1): 5-6

6

Supratentorial medulloblastoma spread with occult infratentorial disease

cell rescue for patients with previously irradiated recurrent

50.

medulloblastoma. Neuro Oncol 12: 297-303. [Crossref]
46.

(1989) leptomeningeal dissemination of medulloblastoma. Report of an

P Gill, M Litzow, J Buckner, C Arndt, T Moynihan et al. (2008) Highdose chemotherapy with autologous stem cell transplantation in adults

unusual. J Neurosurg Sci 33: 219-223. [Crossref]
51.

with recurrent embryonal tumors of the central nervous system. Cancer
GW Robinson, BA Orr, G Wu, S Gururangan, T Lin et al. (2015)

Psychiatr 119: 299-306. [Crossref]
52.

Vismodegib Exerts Targeted Efficacy Against Recurrent Sonic

131-134. [Crossref]
53.

032. J Clin Oncol 33: 2646-2654. [Crossref]
48.

Acta Neurochir (Wien) 140: 723-724. [Crossref]
54.

medulloblastoma: a pediatric brain tumor consortium study. Clin
Cancer Res 19: 6305-6312. [Crossref]
49.

J Gliemroth, U Kehler, U Knopp, E Reusche, G Nowak (1998) A
multifocal cerebellar and supratentorial medulloblastoma in an adult.

A Gajjar, CF Stewart, DW Ellison, S Kaste, LE Kun et al. (2013) Phase
I study of vismodegib in children with recurrent or refractory

E Garcia, G Diaz, T Soto, H Simon, B Mateos et al. (1993) Cerebellar
medulloblastoma in childhood: supratentorial metastasis. Neurologia 8:

Hedgehog-Subgroup Medulloblastoma: Results From Phase II
Pediatric Brain Tumor Consortium Studies PBTC-025B and PBTC-

C Arseni, A Constantinescu, L Danaila (1976) Supratentorial
dissemination of medulloblastomas. Schweiz Arch Neurol Neurochir

112: 1805-1811. [Crossref]
47.

M Ferrara, L Bizzozero, E Fiumara, V D' Angelo, C Corona et al.

B Jereb, N Sundaresan, B Horten, A Reid, J Galicich (1981)
Supratentorial recurrences in medulloblastoma. Cancer 47: 806-809.

55.

S Kumar, A Handa, D Jha, A Choudhary (2016) Supratentorial

N Tarbell, J Loeffler, B Silver, E Lynch, B Lavally et al. (1991) The

metastasis of medulloblastoma in adults. Asian J Neurosurg 11: 320.

change in patterns of relapse in medulloblastoma. Cancer 68: 1600-

[Crossref]

1604. [Crossref]

American Journal of Surgical Case Reports doi:10.31487/j.AJSCR.2019.01.08

Volume 1(1): 6-6

