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A B S T R A C T   

Introduction: Medulloblastoma (MDB) often causes signs and symptoms of elevated intracranial pressure (ICP) 
with imaging findings of mass lesion. Here, we report a case of MDB who initially presented with clinical features 
imitating idiopathic intracranial hypertension (IIH) and Chiari I malformation (CIM). 
Case presentation: A 19-year-old man had clinical symptoms of elevated ICP without mass lesion on imaging. He 
was initially diagnosed with IIH and CIM, which underwent shunt surgery and posterior fossa decompression. 
Later on, he had recurrent symptoms, and the new imaging revealed the development of MDB in the right 
cerebellar hemisphere. After tumor resection, the patient rapidly deteriorated with spinal metastases. 
Discussion and conclusion: Management of the coexistence between IIH and CIM in patients with rising ICP is 
complicated. MDB is one of the aggressive malignant brain tumors showing a wide range of imaging features, 
including non-enhancing mass. Therefore, recognizing the possibility of brain tumors mimicking IIH or CIM is 
crucial.   

1. Introduction 

Medulloblastoma (MDB) is one of the primary malignant brain tu-
mors that commonly occur in the cerebellar vermis [1]. The tumor 
generally arises in the midline and proliferates, compressing surround-
ing neurovascular structures and occupying the fourth ventricle causing 
obstructive hydrocephalus. As a result, most patients with MDB have 
clinical manifestations from mass effect and elevated intracranial pres-
sure (ICP) with a mass on the neuroimaging. Despite the standard 
treatment protocol, including surgical resection, radiation therapy, and 
chemotherapy, approximately 30% of patients with MDB will have 
metastasis disease relapse [2,3]. In addition, group 3 and 4 MDBS are 
virulent subtypes, have high rates of metastasis at the diagnosis, and 
carry poor prognoses. 

Here, we presented a case of MDB in evolution, who was initially 
characterized with the coexisting features of idiopathic intracranial 
hypertension (IIH) and Chiari I malformation (CIM) [4], complicating 

diagnosis and treatment. The tumor was not identified at the first pre-
sentation, and the patient has received the treatment to control ICP. The 
tumor was present with rapid spinal metastasis during the follow-up 
despite tumor resection. 

This case report has been prepared according to the SCARE guideline 
2020 [5]. 

2. Case presentation 

A 19-year-old man presented with a history of progressive sub-
occipital headache for one year without neurological deficit. He came to 
the hospital due to worsening of his headache for one month. Neuro-
logical examinations were unremarkable except of papilledema. His 
brain magnetic resonance imaging (MRI) revealed an 11.5 mm descent 
of cerebellar tonsil to the level of the posterior arch of C1 without mass 
or other abnormal lesions (Fig. 1a-c). Additional investigation, including 
computed tomography cerebral venography and cerebrospinal fluid 
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(CSF) study, was performed to exclude secondary cause of intracranial 
hypertension [6]. CSF profiles were in normal ranges, and there was no 
malignant cell in the cytological study Therefore, the diagnosis of IIH or 
CIM was suspected in which endoscopic third ventriculostomy was 
attempted by RN. During the surgery, ICP was measured at 30 cm H2O. 
However, the procedure failed to control elevated ICP; therefore, a 
ventriculoperitoneal shunt was subsequently performed five days later. 

At the two-week follow-up, the headache did not improve. There-
fore, we considered the diagnosis of CIM, and posterior fossa decom-
pression (PFD) was then performed. After the surgery, the symptoms 
were resolved. Two months later, he revisited the hospital due to severe 
dizziness and blurred vision. The brain MRI revealed leptomeningeal 
enhancement of the whole cerebellum with ill-defined enhancing mass 
lesion about 3 × 3 × 2.5 cm at right cerebellar hemisphere causing 
fourth ventricular and dorsal brainstem compression (Fig. 2a-b). The 
decision was made to perform the right suboccipital craniectomy with 
tumor removal. His right cerebellum was markedly swollen during the 
operation, and a purplish soft intra-axial tumor at the right cerebellar 
hemisphere, which adhered to the tentorium cerebelli, was identified. 
The tumor was totally removed and was sent for pathology. According to 
the pathology report, the tumor was compatible with classic MDB 
(World Health Organization 2016 grade IV) with high Ki-67 at 80% 
(Fig. 3) [7]. Besides, the tumor was positive with YAP-1, GAB-1, p75- 
NGFR, and OTX-2, whereas it was nuclear negative beta-catenin. 
Therefore, the genetically defined diagnosis based on immunohisto-
chemistry was group 4 MDBs [8]. 

During hospitalization, the patient initially recovered well, and 
adjuvant therapy was planned. However, he developed sudden quad-
riparesis two weeks later. The MRI of the whole spine revealed multiple 
extra- and intramedullary metastases throughout the whole spine 
(Fig. 4). After discussion with his family, they refused adjuvant treat-
ment and decided to receive palliative care at home. 

3. Discussion 

IIH is diagnosed with the clinical presentation of elevated ICP 
without a detectable cause [9]. Several imaging features, including optic 
disc edema, tortuosity of the optic nerve, empty sella, and cerebellar 
tonsillar ectopia, may support the diagnosis of IIH [6,10]. However, in 
some cases, a clinical diagnosis is uncertain, especially when present 
with tonsillar ectopia, which is an overlapping feature between IIH and 
CIM. The coexistence of IIH and CIM has been described in previous 
studies, but the treatment for a patient in this setting is controversial 
[11–13]. Although the surgical options, consisting of shunt surgery and 
PFD, may improve patients with this coexistence, selection of the first 
surgical treatment is difficult, and the treatment outcome is unpredict-
able. Patients often required subsequent surgery after shunt or PFD as an 

initial treatment because of suboptimal response [4,14]. 
Despite the overlapping features of IIH and CIM in our patient, our 

goal was to overcome the high ICP; therefore, shunt surgery was first 
performed, followed by PFD. The patient improved temporally and then 
deteriorated due to newly arising of MDB, which was not identifiable in 
the first imaging. 

MDB is a malignant brain tumor of the posterior fossa, accounting for 
18% of all pediatric brain tumors and less than 1% in adults [1]. 
Theoretically, it originates from the precursors of cerebellar granule 
neurons forming the cerebellum's external granular layer, which can be 
found in the roof of the fourth ventricle. Therefore, the tumor is 
commonly located in the midline. However, some MDBs arise in the 
cerebellar hemisphere, especially in the adult population [15]. The 
tumor is highly proliferated, causing mass effect and increased ICP 
resulting in clinical symptoms including headache, vomiting, visual 
deterioration, papilledema, and cerebellum or brainstem dysfunction. 

Recently, MDB molecular subgroups were proposed, including WNT, 
SHH, Group 3, and Group 4 MDBs [7]. These subtypes of MDB have 
distinct characteristics: differences in clinical features, genetic expres-
sion, and prognosis. With this molecular classification, the under-
standing of MDB has been significantly improved, resulting in the 
development of specific treatments for MDB. 

MRI is a mainstay for the diagnosis of medulloblastoma. Typically, 
the tumor appears as an intra-axial mass with hypo or isointensity on T1- 
weighted images, whereas it appears hypo, iso, or hyperintensity on T2- 
weighted images. Most MDBs demonstrate homogeneous or heteroge-
neous gadolinium enhancement. However, minimal or patchy 
enhancement pattern can be found in some classic MDBs enhancement. 
In addition, the molecular subgroup of MDB may be predicted by 
assessing the location and enhancement pattern of the tumor [16]. WNT 
and SHH subgroups are likely off-midline enhancing lesions, mostly 
found in the cerebellopontine angle and cerebellar hemisphere, 
respectively. In contrast, group 3 and group 4 MDBs are found pre-
dominantly in midline location with minimal or no enhancement. 

In this patient, the immunohistochemistry was performed and 
demonstrated subtype of the tumor as Group 4 MDB. This subtype is 
male predominant and commonly found in young adults. In addition, 
the majority of Group 4 MDBs demonstrate minimal patchy enhancing 
lesion on the MRI, exhibit classic histology, and frequently present with 
metastases at the time of diagnosis; therefore, the Group 4 MDBs carry 
intermediate to poor prognosis [17]. 

4. Conclusion 

Awareness of the secondary cause of increased ICP is crucial. Despite 
neuroimaging, MDB is one of the brain tumors showing a wide range of 
imaging features, including non-enhancing mass; therefore, clinicians 

Fig. 1. Post gadolinium T1-weighted magnetic resonance imaging showing the decent of cerebellar tonsil (a) without abnormal mass lesion in axial (b) and coronal 
views (c). 
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should be cautious, especially before establishing the diagnosis of IIH or 
CIM. 
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Fig. 2. Subsequent axial (a) and coronal views (b) of post gadolinium T1-weighted magnetic resonance imaging showing ill-defined enhancing mass at the superior 
part of right cerebellar hemisphere. 

Fig. 3. Histologic examination showing small round tumor cells with salt-and- 
pepper like chromatin and Homer Wright appearance (white arrow) invading 
cerebellar tissue (arrowhead). 

Fig. 4. T2-weighted magnetic resonance imaging of the spine showing multiple 
drop metastases throughout the whole spine. 
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