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Abstract 

A 38 year old patient developed multiple cranial nerve palsy, seizures and progressive alteration in 
consciousness. CSF examination revealed tumor cells and a tentative diagnosis of leptomeningeal carcino- 
matosis from an unknown primary tumor was made. Treatment with intrathecal methotrexate and cranial 
radiation therapy was started without effect. At autopsy widespread leptomeningeal gliomatosis originating 
from a previously unknown astrocytoma of the hippocampus was found. 

Introduction 

Metastatic seeding of the leptomeninges by glioma- 
tous cells is a well known, generally delayed, com- 
plication of CNS gliomas [1-14]. The occurence of 
a diffuse form of leptomeningeal gliomatosis 
(LMG) without known primary tumor is rare. Only 
6 cases have been previously reported [15-20]. We 
evaluated an additional case. 

Case report 

A 38 year old man developed a right sided hearing 
loss with tinnitus and vertigo in december 1988. 
Two weeks later, he had a generalized seizure and 
was admitted to an outside hospital where a CT 
scan of the head and a lumbar puncture were nor- 
mal. Over the following month, he complained of a 
left side hearing loss. He also experienced diffuse 
pain in the extremities and had a 10kg loss of 
weight. He was admitted at the SalpOtri6re hospital 
on February 1989. On examination, he had an un- 
steady and broad based gait. Multidirectional nys- 
tagmus, right facial palsy, and bilateral sensorineu- 
ral deafness were found. CT scan and MRI re- 

vealed contrast enhancement in the cerebello-pon- 
tine angles and in the basal cisterns. CSF was sterile 
and contained 66 WBC/mm 3, 79% of which were 
lymphocytes; protein was 3,4 g/l; CSF glucose was 
16mg/100ml (blood glucose 92mg 100/ml). Re- 
peated lumbar punctures showed the presence of 
tumor cells. No primary tumor was found despite 
extensive investigations. A diagnosis of meningeal 
carcinomatosis from an unknown primary tumor 
was made. The patient received two intrathecal 
injections of methotrexate and a course of whole 
brain radiation therapy (RT) was started. He re- 
ceived 10 Gy in 2 fractions but RT had to be discon- 
tinued because of clinical deterioration. The pa- 
tient developed left ophthalmoplegia, dysarthria, 
dysphagia and became stuporous. Repeated CT 
scan showed progression of the contrast enhancing 
lesions in the basal cisterns and over the cortical 
sulci. His condition deteriorated rapidly and he 
died 3 months after the first symptom. 

Postmortem examination 

Autopsy was performed 24 hours after death. A 
right bronchopneumonia was found. No others ab- 
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normalities were noticed outside the nervous sys- 
tem. 

The leptomeninges of the cerebrum, cerebel- 
lum, and spinal cord were diffusely thickened. The 
third, seventh and eighth cranial nerves, as well as 
the roots of the cauda equina were irregularly swol- 
len. On section, infiltration of the right hippocam- 
pus and fornix was noted. 

Microscopically, the right Ammon's horn was 
invaded by protoplasmic and fusiform astrocytes 
(Fig. 1B). There was no vascular proliferation, ne- 
crosis nor hemorrhage. 

The cerebral and spinal subarachnoid spaces 
were diffusely infiltrated by the same tumor (Fig. 
1A). Fusiform, GFAP positive, tumoral cells were 
also found along the Virchow-Robin spaces, some- 
times invading the superficial cortical layers. The 
oculomotor nerves and the dorsal roots of the spi- 
nal cord were widely infiltrated. Occasionally, the 
glioma cells were large, with a high nuclear-cyto- 
plasmic ratio, and a few monstrous nuclei. 

Based on these findings, a final diagnosis of right 
hippocampus astrocytoma with diffuse meningeal 
dissemination was made. 

Fig. 1. A. Spinal cord. Cervical level (C7). Haematein-Eosin x 
45. Diffuse infiltration of the subarachnoid space by tumoral 
astrocytes. B. Right hippocampus. Mallory. Phosphatungstic- 
Haematoxylin x 130. Numerous glial filaments in the tumor 
invading parenchym. 

Discussion 

Leptomeningeal gliomatosis (LMG) occurs in 
three different settings. In 20 to 25% of patients 
suffering from extensive recurrence of intracere- 
bral gliomas, meningeal dissemination is an acces- 
sory event during the terminal phase of the disease 
or an autopsy finding [6, 8, 21]. More rarely (less 
than 3% of the cases) fatal meningeal dissemi- 
nation occurs in the absence of recurrence of a 
known primary glioma [14]. The rarest condition is 
primary LMG during which there is not known 
parenchymatous tumour [15]. The meningeal tu- 
mor may arise from early meningeal seed of an 
asymptomatic intraparenchymal glioma or from a 
heterotopic glioma [22]. Russel and Rubinstein 
[23] emphasized that the diagnosis of LMG from 
primary heterotopic glioma should be viewed with 
skepticism since it is difficult to sample the entire 
CNS to exclude the presence of a small intrapa- 
renchymatous glioma responsible for the subarach- 
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noid spread. Furthermore, it may be difficult, even 
at autopsy, to differentiate a primary intraparen- 
chymatous glioma with secondary meningeal seed- 
ing from primary LMG with secondary invasion of 
the brain [16]. In contrast with meningeal carcino- 
matosis, the clinical picture of primary leptome- 
ningeal gliomatosis is most often that of a focal 
progressively expanding mass of the brain or spinal 
cord and the meningeal location of the tumor is an 
unexpected surgical or pathological discovery [15]. 
This finding indicates that glioma cells generally do 
not have the ability to detach from the primary 
focus, to seed the meninges and to grow in multiple 
sites, possibly because a desmoplastic reaction lim- 
it the risk of dissemination. However, a diffuse 
form of primary LMG has been rarely reported 
(Table). The clinical presentation is then similar to 
leptomeningeal carcinomatosis with a mixture of 
cerebral, cranial nerves and spinal signs of a sub- 
acute progression [19], as illustrated by our patient. 
In the 7 reported cases (including ours), radiologi- 
cal and laboratory studies showed non specific ab- 
normalities. On CT scan, hydrocephalus was the 
most common finding (6/7 patients) sometimes as- 
sociated with contrast enhancement of the basal 
cisterns (2/4). The CSF was always abnormal dur- 
ing the course of the disease: increased opening 
pressure (3/4 patients); increased protein concen- 
tration (7/7 patients); low glucose concentration 
(2/5); increased number of lymphocytes (3/5). Only 
2/7 patients had tumor cells in the CSF and their 
glial origin was not identified. 

GFAP immunostaining is sometimes useful to 
identify the glial origin of tumoral cells in the CSF 
[24]. This staining should be performed when tu- 
mor cells are identified in the CSF in the absence of 
a known primary tumor. Whether earlier diagnosis 
will improve the prognosis remains to be seen. The 
prognosis of the diffuse type of primary LMG is 
poor but the course of the disease varies widely 
(Table 1). In our case, the duration of survival was 
only 3 months after the first symptoms. On the 
other hand, Korein et al. [15] reported a patient 
who had a diagnosis of petit mal epilepsy related to 
an oligodendroglioma in temporal subarachnoid 
space for 9 years prior to death from LMG. None of 
the reported patients had a highly malignant glio- 

ma. There was no correlation between the course 
of the disease and the histological features of the 
tumor. For example, the patient reported by Sumi 
et al. [16] deteriorated rapidly despite the histolog- 
ical features of a slow growing 'benign' tumor. The 
reason why the cells of a few and often low grade 
gliomas have a propensity to seed and to invade the 
meninges diffusely and massively while the paren- 
chyma is relatively spared, remains unknown. 
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