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Primary Diffuse Leptomeningeal Gliomatosis Coincident
With a Melanocytic Disorder

Julan Vimalenthiran Amalaseelan®¢, David McDowell°, Michael Jerome Mckay® > ¢

Abstract

Primary diffuse leptomeningeal gliomatosis (PDLG) is a rare neo-
plasm of the leptomeninges associated with limited survival time.
Around 60 cases of PDLG have been reported in the literature and
most of them were diagnosed at post mortem examination. We de-
scribe the longest survival in a PDLG case, a 24 year old man who
survived for 30 months with an aggressive treatment approach that
included chemoradiation and repeated surgical excisions of tumor.
Our patient also had multiple dysplastic nevi and dysmorphic facial
features raising the suspicion of an underlying genetic disorder.
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Introduction

Primary diffuse leptomeningeal gliomatosis (PDLG) is a
rare malignant condition characterized by infiltration, often
widespread, of the leptomeninges with glioma cells, without
evidence of a primary tumor within the brain or spinal cord
parenchyma [1]. The survival of patients with PDLG is lim-
ited and the longest survival reported in the literature was
24 months [2]. The association of gliomas and melanocytic
disorders are rarely described [3-5].

We describe a patient with PDLG who survived for 30
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months with combined modality treatments including sur-
gery, radiotherapy and chemotherapy. This is the longest
survival documented for a patient with PDLG. He was also
found to have multiple melanocytic skin lesions suggestive
of dysplastic nevus syndrome, and two first degree relatives
with melanocytic disorders.

Case Report

A 24-year-old overweight Caucasian male presented with
progressive frontal headache of 6 months duration. The
headache was worse during early mornings and was exac-
erbated by straining. A contrast CT of the brain performed
a few months prior to this was reported as normal. He was
referred to a neurology outpatient clinic for further evalua-
tion. In the interim, he was admitted to an emergency unit
with severe headache and unsteady gait. On examination,
his Glasgow Coma Scale was 15/15 and blood pressure was
110/60 mm Hg with a pulse rate of 80/min. Fundoscopic ex-
amination revealed bilateral florid papilloedema. No focal
neurological signs were found. He had frontal bossing and
multiple nevi on his skin (Fig. 1).

The CT of his brain on admission was reported as nor-
mal. A lumbar puncture was performed with CSF manome-
try. An opening CSF pressure of > 50 cm H,O (normal range:
7 - 18 cm) was measured. He noticed immediate relief of
headache after the lumbar puncture. CSF analysis showed
elevated leucocyte counts of 30/mm? (normal range: 0 - 5/
mm?) with polymorphs of 28/mm? (normal value: 0/mm?).
The CSF protein level was elevated to 1836 mg/L (normal
range: 150 - 600 mg/L). No bacterial growth was detected.
Cytological examination did not show any malignant cells.

He underwent an MRI brain to rule out venous sinus
thrombosis. This showed a large lesion adjacent to his left
upper cerebellum, possibly extending along the subarach-
noid space both anteriorly and posteriorly (Fig. 2). No brain
parenchymal space occupying lesion was identified. He un-
derwent retrosigmoid craniotomy with resection of a lesion
“in the vicinity of the left cerebello-pontine angle” at sur-
gery. The lesion was not parenchymal and appeared to lie in
the subarachnoid space. The histopathology described loose
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Figure 1. Photograph showing the back of the patient. Multiple pigmented dysmorphic nevi are evident.

Inset: higher power view of a dysmorphic nevus.

sheets of malignant cells with abundant eosinophilic cyto-
plasm. The tumor also showed perivascular pseudorosettes,
necrosis and vascular proliferation. Immunostaining showed
positive GFAP, vimentin and AE 1/3 staining. A histopatho-
logical diagnosis of glioblastoma multiforme (GBM), WHO
grade 4 was made. The tumor fit the criteria for primary dif-
fuse leptomeningeal gliomatosis (PDLG).

Figure 2. T1-weighted MRI with gadolinium contrast, axial
view. There is an enhancing lesion adjacent to and com-
pressing the left cerebellum and extending along the sub-
arachnoid space both anteriorly and posteriorly (arrow).
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He was treated with concurrent chemoradiation with te-
mozolomide (75 mg/m? per day, 7 days per week from first
to last day of radiotherapy). He received 54 Gy in 30 frac-
tions to the posterior cranial fossa over 6 weeks. He then had
adjuvant temozolomide every four weeks for 6 months. He
remained asymptomatic during this period.

A surveillance MRI done 12 months after his radiother-
apy revealed new asymptomatic multifocal leptomeningeal
enhancement throughout his spinal canal. Intradural, extra-
medullary nodules were seen at the T9 and T10 levels. T9-10
laminectomy and biopsy confirmed GBM of the same histol-
ogy as previously. He also had a parenchymal recurrence in
the left frontal lobe which was surgically excised.

He had progressive intracranial and spinal disease and
died 30 months after his initial diagnosis. No post-mortem
was performed.

Discussion

PDLG is a rare, uniformly fatal neoplastic condition [6]. It is
characterized by widespread leptomeningeal infiltration with
glioma cells, without evidence of a primary tumor within the
brain or spinal parenchyma [1]. It is thought to arise from
heterotopic glial cells in the subarachnoid meningeal space.
Heterotopic glial nests have been noted in the subarachnoid
space in about 1% of unselected autopsies [7]. The incidence
of PDLG is substantially higher in patients with congenital
anomalies, particularly those of the central nervous system
[8]. Around 60 cases of PDLG have been reported in the lit-
erature to date. Most of them were diagnosed at postmortem
examination [9].
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Hansen et al., described a 53-year-old patient with PDLG
who survived for 24 months with combined chemoradiation
with temozolomide. This was the longest reported survival
in PDLG [2]. The review analyzed 14 previously reported
cases of PDLG. Patients who received chemoradiation with
temozolomide showed a median survival of 18 months. The
median survival of all 15 patients was 8 months (range 1 - 24
months). Our patient’s survival time of 30 months is longer
than that of all previously reported cases.

Genetic predispositions and disorders are suspected of
being involved in approximately 1% of gliomas [10]. Rare
familial syndromes known to predispose individuals to glio-
blastoma include neurofibromatosis type 1, Li-Fraumeni
syndrome, tuberous sclerosis and Turcot’s syndrome [10].

Our patient has a number of unusual physical features.
He had marked frontal bossing (not shown), the significance
of which is unclear but which is a feature of some genetic
syndromes (e.g. Gorlin’s syndrome). He appeared to have
had dysplastic nevus syndrome (DNS) for which he under-
went regular surveillance. His father had invasive melanoma
at the age of 45 years, and one of his siblings also had in-
creased “moliness”. In 1993, Kaufman et al. first described a
three-generation family where cutaneous malignant melano-
ma, cerebral astrocytoma or both developed in eight family
members [3]. None of the members of this family had fea-
tures of DNS. Subsequent surveys from different countries
confirmed the familial congregation of cutaneous malignant
melanoma-neural system tumors (MM-NST) [4, 5]. Azizi et
al. studied 904 patients with cutaneous melanoma. In his se-
ries fifteen families with a total of 17 patients had at least one
additional member with benign and/or malignant tumors of
central nervous system. A second nervous system tumor was
diagnosed in 10 patients (meningiomas (n = 9) and acostic
neurilemmoma (n = 1)) Interestingly, DNS was found in the
majority (20/25) of cutaneous melanoma patients who were
dermatologically examined [4]. The underlying genetic de-
fect was sought only in few MM-NST families. A gene or
genes on chromosome 9p21 has been implicated in some of
the cases with MM-NST syndrome [11]. No case of PDLG
and melanocytic disorders has been reported so far in the
literature.

The occurrence of PDLG and DNS in a young patient
with a dysmorphic feature (frontal bossing) may indicate a
single gene disorder. Alternatively, the brain tumor in our
patient may be just a coincidence on a background of DNS.
No brain tumors were reported in the other family members
of our patient.

In conclusion, we report a rare brain tumor with extended
survival after aggressive combined modality treatment. The
young age of our patient, marked frontal bossing and the em-
broyological and genetic similarities between glial cells and
melanocytes may indicate the existence of a genetic disorder
that predisposes to gliomas and DNS in our patient. Identi-
fication of similar cases may advance the understanding of
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the oncogenesis of brain tumors and melanocytic disorders.
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