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Abstract 

The most malignant type of intrinsic brain tumor is glioblastoma (WHO grade IV). Primary 

leptomeningeal spread is rare and leads to a variety of differential considerations, as there is 

no typical clinical or imaging pattern. Here we present a rare and uncommon case of a primary 

leptomeningeal glioblastoma in combination with a low-grade glioma in a 21-year-old male, 

initially presenting with only headache and lower back pain. The presented case illustrates the 

challenging differential considerations and the severe course of leptomeningeal glioblastomas. 

 © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

The most malignant type of intrinsic brain tumor is glioblastoma (WHO grade IV) [1]. In 
20–25% of the cases, glioblastoma multiforme has leptomeningeal spread in the terminal 
stage of the disease [2]. Primary leptomeningeal spread is rare and leads to a variety of differ-
ential diagnoses. It mostly affects young adults, and there is no typical clinical or imaging 
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pattern. Bacterial or autoimmune meningitis is a frequent differential diagnosis that needs to 
be ruled out. 

Case Report 

A young farmer (21-year-old male) presented with parietooccipital headache and lower 
back pain. He had no further neurological deficits. A year previously, he had presented with 
an epileptic seizure, and cranial MRI had shown a frontal tumor, typical for a low-grade astro-
cytoma. A biopsy had been indicated, but the patient had refused further examinations at that 
time. 

At this presentation, cerebrospinal fluid (CSF) analysis revealed a pleocytosis (49/μL) 
with massive elevation of protein (>4 g/L) and lactate (9.6 mmol/L) levels. A tuberculous 
meningitis was suspected and tuberculostatic therapy initiated. MRI showed contrast en-
hancement in the perimedullary, cerebellar and cauda equina regions. Granulomatous inflam-
mation, possibly due to tuberculosis or carcinomatosis, was presumed. All further diagnostics 
to exclude bacterial, viral, fungal or autoimmune disease, as well as a CSF cytology with FACS 
(fluorescence-activated cell sorting) analysis, showed no pathological results. 

The patient developed a progressive brain stem syndrome with fluctuating left arm palsy 
and delirium. A biopsy of the tumor and the leptomeninx revealed edematous brain tissue 
with small fresh hemorrhages and slight, most likely reactive, astrogliosis with focal chronic 
inflammatory changes in the overlying leptomeninx. There was no immunohistochemical de-
tection of an isocitrate dehydrogenase 1 (IDH1) mutation. It was only on the third biopsy of 
brain tissue that leptomeningeal cell proliferation with singular mitoses suspicious for a lep-
tomeningeal neoplastic process was revealed. 

The condition of the patient worsened, and he was subsequently resuscitated and intu-
bated as a result of cardiopulmonary insufficiency and cardiac arrest. The patient died 3 
months after admission. 

The autopsy revealed atypical astrocytic differentiated cell clusters with moderate cell 
and nuclear polymorphism and with a low proliferation rate in the region of the suspected 
frontal tumor, corresponding to a low-level malignant diffuse astrocytoma (WHO grade II). A 
diffuse, malignant, astrocytically differentiated leptomeningeal glioma was found in the over-
lying meninges, compatible with a primary leptomeningeal glioblastoma of a diffuse type 
(WHO grade IV, IDH wild type) with tumor infiltration of the cerebral parenchyma and the 
cerebellar cortex (Fig. 1). 

Discussion 

We presented the case of a fulminant course of two gliomas of different entities (WHO 
grades II and IV) and locations (frontal and leptomeningeal). Gliomas form a group of primary 
tumors of the brain parenchyma with variations in severity and malignancy. A distinction is 
made into WHO grades I–IV. An IDH1/IDH2 mutation is characteristic for WHO grade II and 
III astrocytoma and oligodendroglioma and has a better prognosis than a wild-type IDH tumor 
[3]. Immunohistochemical detection of an IDH1/IDH2 mutation may help to differentiate be-
tween infiltrative astrocytoma cells and a reactive gliosis [4]. In the presented case, the diag-
nosis could only be established after multiple biopsies and was finally proven after an autopsy. 
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There are only a few case reports describing a prolonged survival of patients with gliomas 
with primary leptomeningeal spread, usually as a result of radiation or systemic and intrathe-
cal chemotherapy. Overall, the prognosis for leptomeningeal spread of cerebral gliomas is 
poor [5]. 

Differential diagnoses include chronic meningitis and meningoencephalitis. In immuno-
competent patients, tuberculous meningitis is one of the most common causes of chronic men-
ingitis. Typically, CSF reveals moderate pleocytosis with a markedly increased protein level 
and a reduced glucose level [6]. 

Apart from Mycobacterium tuberculosis, other bacterial (Treponema pallidum, borrelia, 
Listeria monocytogenes, Tropheryma whipplei), viral (HIV, herpesviruses, cytomegalovirus), 
mycotic (Cryptococcus neoformans, Cysticercus cellulosae) and parasitic causes (Strongyloides 
stercoralis) must be considered and excluded. 

Among noninfectious causes, neoplastic forms such as meningeosis carcinomatosa or a 
primary cerebral lymphoma are the most common. However, even autoimmune diseases such 
as systemic lupus erythematosus or sarcoidosis may be associated with chronic meningoen-
cephalitis with cerebral involvement [6]. 

Conclusion 

The presented case illustrates the challenging differential considerations and the severe 
course of leptomeningeal glioblastomas. A primary leptomeningeal glioblastoma in combina-
tion with a low-grade glioma has not been previously reported. Due to the rareness of this 
finding, a causative genetic defect must be considered. 

This case shows that histological confirmation of a diagnosis may require repeated at-
tempts even by biopsy. Thus, if no cause of the meningitis can be found, repeated biopsy for 
diagnosis confirmation and detection of a tumor should be undertaken. Even though lep-
tomeningeal spread of a glioma has a poor prognosis, most of the other differential diagnoses 
can still be treated. 
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Fig. 1. Histopathological examination of the primary leptomeningeal glioblastoma. a Prominent tumor cell 

infiltrate in the subarachnoid space and reactive astrogliosis in the brain parenchyma. ×20. Hematoxylin 

and eosin. b The astrocytic tumor cells are positive for glial fibrillary acid protein. ×40. c Nearly all tumor 

cells are positive for the oncoprotein p53. ×10. d The p53-positive tumor cells are spreading through the 

Virchow-Robin spaces throughout the brain. ×40. 
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