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Key Messages

PL-MB is a rare disease with a severe prognosis. Cerebellar
swelling, independent of the presence of nodular enhancing
lesions and hydrocephalus, should be considered a neurora-
diological alarm sign. Although uncommon, in the case of
leptomeningeal involvement, MB should be considered as a
differential pathological diagnosis.

Introduction

Medulloblastoma (MB) is a malignant neuroepithelial tumor
that originates from primitive neuroectodermal tissue.1,2 In
most cases, it occurs as a mass lesion in the vermis or
hemispheres of the cerebellum.1,3 Although MB commonly
metastasizes along the cerebrospinal fluid (CSF) pathway4

and subarachnoid seeding is found in up to one-third of
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Abstract Primary leptomeningeal medulloblastoma (PL-MB) in adults is a rare disease with a
severe prognosis. A 35-year-old woman presented with headaches, diplopia, and gait
ataxia, with triventricular hydrocephalus and descent of the cerebellar tonsils beyond
the foramen magnum. Endoscopic third ventriculostomy was performed. Six months
later, headaches recurred. Dilatation of the supratentorial ventricular system and
massive cerebellar swelling without contrast-enhancing nodularities were reported.
Occipitocervical decompression with duraplasty was performed. A bioptic diagnosis of
PL-MB was made. Craniospinal irradiation and chemotherapy were administered. After
18 months, no recurrence was observed.
Few cases of PL-MB have been reported: patients die before treatment or within a few
days after surgery. Our long-term survival could be ascribable to a slow clinical
presentation and an early diagnosis that allowed surgical treatment and the adminis-
tration of a combined chemoradiotherapy protocol. Cerebellar swelling, even without
associated enhancing lesions, with or without hydrocephalus, should be a neuroradio-
logical alarm sign, and PL-MB should be considered.
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patients at diagnosis,5 primary leptomeningealmedulloblas-
toma (PL-MB) without any evidence of a tumor mass is
exceedingly rare,5 and only a few cases have been reported
in the literature.4–12

Herein, we report the unusual occurrence of a patholog-
ically-confirmed PL-MB in an adult woman, focusing on the
differential diagnosis implications and on the good clinical
outcome compared with other reports in the literature.

Case History

A 35-year-old woman experienced headaches and diplopia
over the course of 2 years. Due to the onset of gait ataxia and
worsening of the headaches (that became continuous and
invalidating), she underwent magnetic resonance imaging
(MRI). This study demonstrated the presence of triventricu-
lar hydrocephalus with transependymal transudation and
downward displacement of the cerebellar tonsils beneath
the foramen magnum into the cervical spinal canal with
obstruction of the fourth ventricle, similar to a Chiari mal-

formation (►Fig. 1). The patient underwent endoscopic third
ventriculostomy (ETV) through a right-sided burr hole. Post-
operative computed tomography (CT) scans excluded any
complications, and the patient was discharged 3 days after
the endoscopic procedure with prompt amelioration of her
presenting symptoms. The neuroradiological follow-up
1 month later demonstrated a decrease in the size of the
third and lateral ventricles, with resolution of the trans-
ependymal transudation and reduction in the cerebellar
ectopia (►Fig. 2). Fast spin-echo sequences revealed the
patency of the stoma on the floor of the third ventricle and
the regular flow void inside it. Six months after surgery, the
patient lamented the onset of mild headache. The neurora-
diological investigations documented mild dilatation of the
supratentorial ventricular system, downward displacement
of the cerebellar tonsils, and widened cerebellar folia. Some
areas of hyperintensity were identified in fluid-attenuated
inversion recovery (FLAIR) sequences, but no contrast en-
hancement was documented (►Fig. 3). Thus, although atyp-
ical and infrequent, a Lhermitte-Duclos disease with

Fig. 1 Preendoscopic third ventriculostomy magnetic resonance imaging. The neuroradiological investigations documented triventricular
hydrocephalus with signs of transependymal transudations (A). On the sagittal scans, a mild dilatation of the aqueduct (B) and downward
displacement of the cerebellar tonsils beyond the foramen magnum with obstruction of the fourth ventricle (C) were evidenced.

Fig. 2 Postendoscopic third ventriculostomymagnetic resonance imaging. The postoperative images documented the patency of the stoma on
the floor of the third ventricle (A, B), with a regular flow inside it (C) and a reduction in the dilatation of the lateral ventricles with resolution of the
transependymal transudation (D).
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involvement of both cerebellar hemispheres and vermis was
suspected, and occipitocervical decompression with dura-
plasty was performed. Intraoperatively, the cerebellum was
found to be extremely swollen, but no gross tumor mass was
observed. Multiple biopsies were taken from both cerebellar
tonsils and both cerebellar hemispheres. Histological exam-
ination of the tumor fragments from all the sampled areas
showed a dense population of atypical small cells arranged in
loosely cohesive sheets located within the subarachnoid
space, extending through the Virchow-Robin spaces, and
focally infiltrating the subjacent cerebellar parenchyma
(►Fig. 4A). The tumor cells exhibited moderately pleomor-
phic round to ovoid hyperchromatic nuclei with scant cyto-
plasm, and many mitotic figures were observed (►Fig. 4B).
Immunohistochemical staining revealed positivity for mi-
crotubule-associated protein-2 (MAP2) and synaptophysin
(►Fig. 4C), and negativity for CKAE1/AE3, glial fibrillary acid
protein (GFAP), P53, transcription thyroid factor-1 (TTF-1),

and CD45 in the neoplastic cells. The Ki-67 labelling index
was approximately 30% (►Fig. 4D). Considering themorpho-
logic and immunohistochemical profile of the leptomenin-
geal infiltrate, the lesion was considered consistent with a
classic MB. Two weeks after surgery, an examination of the
CSF was performed, and no neoplastic cells were found and
no abnormalities in physicochemical parameters were
recorded. After the exclusion of areas of FLAIR-hyperinten-
sity and contrast enhancement on whole-spine MRI, the
patient was referred for adjuvant therapy. She was treated
with irradiation at a dose of 32.4Gy to the craniospinal axis
followed by a 23.4 Gy boost to the posterior fossa (1.8 Gy/fr).
Postradiation MRI showed persistent cerebellar hyperinten-
sity, and six courses of platinum/etoposide-based chemo-
therapy were administered. Eighteen months later, the
patient did not have any symptoms, and no neuroradiological
recurrence was observed (►Fig. 5).

Discussion

MB is a posterior fossa embryonal tumor that represents the
most common brain malignancy in children.1–3 It accounts
for 12 to 25% of central nervous system (CNS) neoplasms in
childhood and 1% in adults.1–3 Three-quarters of MB arise
from the cerebellar vermis and tend to protrude into the
fourth ventricle, although the site of origin in adults is
commonly the cerebellar hemispheres.13 Of all primary
CNS tumors, MB has the greatest propensity for local, re-
gional, and distant spread.14 It may spread locally to adjacent
structures (brainstem, upper spinal cord, midbrain, and
cerebellar surface) or invade the subarachnoid space to
form an icing-like layer of neoplastic cells on the pial
surface.14 Metastases, through the CSF pathway, manifest
as supratentorial implants, spinal cord lesions, and malig-
nant cells within the CSF.14,15 Dissemination of tumor cells
can occur at any time.5 In most cases, it appears to
be secondary to the primary mass.7,16 Although subarach-
noid seeding is common, occurring in approximately 33% of
MB at the time of diagnosis,5 purely diffuse leptomeningeal
tumor spread without mass lesion in an adult patient is
rare,4–12,17 and has, to the best of our knowledge, been only

Fig. 3 Magnetic resonance imaging at 6 months. Mild triventricular dilatation (A) and downward displacement of the cerebellar tonsils (B) were
associated with areas of hyperintensity in both cerebellar hemispheres and vermis and diffuse cerebellar swelling (C). No contrast enhancement
was documented (D).

Fig. 4 Histological and immunohistochemical specimens. The hematox-
ylin and eosin-stained section (A) showed theneoplastic infiltratewithin the
subarachnoid space (original magnification 100� ). A highermagnification
(B) revealed the neoplastic cells with large, round-oval nuclei, and scant
cytoplasm (original magnification 400 � ). The immunohistochemical
staining documented the positivity for synaptophysin (C) and a high
proliferation index (D).
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reported few times in the literature,4–12 and all the described
patients had very unfavorable prognosis.4–12

Generally, PL-MB manifests with headache4,6,8,10,12,18

and visual abnormalities4,6,8,10,18 lasting a few months,
andmay also result in rapid neurologic deterioration.8,9,11,12

In particular, Hankey et al4 described the case of a 39-year-
old woman presenting with a month-long history of head-
aches, slurred speech, ataxia, memory impairment, and
olfactory and auditory hallucinations. Headache and blurred
vision lasting a few months were reported in an 8-year-old
boy10 and in a 22-year-old man.6 In both patients, MRI
revealed an intense leptomeningeal enhancement of the
cerebellar folia and cerebral convexities, and a suboccipital
craniotomy was performed.6,10 A more rapid neurological
deterioration, following several weeks of premonitory signs,
such as headache and vomiting,12 neck pain,11 diplopia, and
tinnitus,8 has been reported in other cases.8,9,11,12 This
difference in symptom progression could explain the differ-
ence in overall survival between our patient and the others.
In particular, our subject presented with a long story of
headaches and diplopia and did not present any episodes of
consciousness reduction. Thus, we initially treated her for
chronic triventricular hydrocephalus, similar to the
authors who used a ventriculoperitoneal shunt.8,16 In con-
trast, in subjects with rapid neurological deterioration,
Rushing et al11 preferred an external ventricular drainage
for an acute-onset hydrocephalus, while Ferrara et al7 and
Guoet al8opted for anemergent posterior fossadecompression.

Contemporary evaluation procedures in MB include MRI of
the brain and spinal cord, histological examination of biopsy or
resected tumor specimens, and analysis of CSF cytology.14 On
MRI, MB appears as a heterogeneous enhancing well-defined
mass lesion,5,13,16 often with surrounding cystic degeneration
of necrosis.5 It is generally iso- orhyperintense onFLAIR andT2-
weighted sequences, and commonly appears heterogeneous
because of cyst formation, calcification, and necrosis.13 Diffu-
sion-weighted imaging shows restricted diffusion, while spec-

troscopy demonstrates elevated choline peaks and decreased
creatinine and N-acetylacetate peaks, with occasional elevation
in lactic acid and lipid contents.13 However, in rare cases,
leptomeningeal enhancementwithout a detectable intraparen-
chymal mass is apparent.7,9–12 Gadolinium-enhanced T1-
weighted and FLAIR sequences have been suggested.11,19While
some authors have demonstrated the presence of contrast-
enhancing leptomeninges on CT4,7 and MRI,6,8–10,12 in our
case, no variation was recognized after contrast administration
both before and after the endoscopic procedure. Our neurora-
diological investigations demonstrated only a Chiari-like mal-
formation11,16 with triventricular hydrocephalus6,11,16 and
nonspecific cerebellar swelling with some hyperintensities in
FLAIR and T2-weighted sequences.9,11

Excluding an autoptic pathological diagnosis in a 30-year-
old male,11 a bioptical sample was obtained.4,6–10,12 The
differential diagnosis of a lesion that involves only the
leptomeninges is quite wide and includes metastasis (men-
ingeal carcinomatosis), especially in adults, primary brain
tumors (gliomas and mixed glioneuronal tumors such as the
recently described diffuse leptomeningeal glioneuronal tu-
mor), and infectious and noninfectious meningitis.1 Histo-
logically, in a case showing this morphology (►Fig. 4) and
occurring in an adult patient, the diagnosis of a metastatic
small cell lung cancer or lymphoma has to be ruled out;
negative immunostaining for cytokeratins, TTF-1, and CD45
excluded these entities.

In meningeal pathology without mass formation, CSF
cytology studies are considered the most useful step in
clinical diagnosis.20 Some authors have demonstrated the
presence of neoplastic cells in the CSF.7,10,18 Similar to
others,4,6,9 in our case, no neoplastic cells were identified
in the CSF sample.

Despite advances inmultimodal therapy, the 5-year surviv-
al rateofpatientswithMBstill ranges from50to70%.5Subjects
with PL-MB generally die a few days after surgery4,10,12 or
deteriorate before any treatment.9,11 Only Guo et al8 reported

Fig. 5 Follow-up magnetic resonance imaging. The patient underwent craniospinal irradiation and subsequent chemotherapy. The sagittal scans (A)
documented a resolution of the downward displacement of the cerebellar tonsils with enlargement of the fourth ventricle and distension of the cerebellar
folia. No evolution of the cerebellar hyperintensities was documented (B). No area of contrast enhancement was evidenced (C).
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a case of a 21-year-old man who underwent craniospinal
irradiation and died 6 months after diagnosis. No long-term
survivorwas described,with the exception ofour patient,who
underwent both craniospinal irradiation and chemotherapy.
Our good outcome could be attributed to the slow progression
of the symptoms. This allowed for early identification of
cerebellar swelling before the onset of any contrast-enhancing
nodularity. Thus, thepatientwas referred to anearlycombined
chemoradiotherapy protocol.

In conclusion, PL-MB is a rare disease with a severe
prognosis. Contemporary evaluation should include cranial
and spinal MRI with and without contrast administration
and CSF analysis. Our experience underlines the importance
of maintaining a degree of suspicion for leptomeningeal
tumors in patients with Chiari-like neuroradiological
images, cerebellar swelling, and obstructive hydrocephalus.
Moreover, cerebellar swelling, independent of the presence
of nodular enhancing lesions and hydrocephalus, should be
considered a neuroradiological alarm sign. Even if subarach-
noid neuroepithelial neoplasm is an extremely uncommon
presentation, in the case of leptomeningeal involvement, MB
should be considered as a differential pathological diagnosis.
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