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Meningeal Melanomatosis: A Challenge for Timely Diagnosis
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Neoplastic meningitis is a central nervous system complication that occurs in 3–5% of patients with cancer. Although most
commonly seen in patients with disseminated disease, in a small percentage of patients, it may be the initial manifestation of cancer
or even primitive in origin. In the absence of cancer history, the diagnosis of neoplastic meningitis may be challenging even for
expert neurologists. Prognosis is poor, with a median overall survival of weeks from diagnosis. In the retrospective study herein,
we described three cases of meningeal melanomatosis in patients without previous cancer history. The patients were diagnosed
with significant delay (17 to 47 weeks from symptom onset) mainly due to the deferral in performing the appropriate testing. Even
when the diagnosis was suspected, investigations by MRI, cerebrospinal fluid, or both proved at times unhelpful for confirmation.
Prognosis was dismal, with a median survival of 4 weeks after diagnosis. Our observations are a cue to analyze the main pitfalls
in the diagnosis of neoplastic meningitis in patients without cancer history and emphasize key elements that may facilitate early
diagnosis.

1. Introduction

Neoplastic meningitis is a central nervous system complica-
tion that occurs in 3–5% of patients with cancer [1], and it is
most commonly seen in patients with disseminated progres-
sive systemic disease due to spread of malignant cells to the
leptomeninges.Themost common primary tumors tometas-
tasize to themeninges are lung cancer (9–25% of patients) [2]
and melanoma (23%) [3], due to a distinctive neurotropism.
More rarely neoplastic meningitis is the initial manifestation
of systemic cancer (5–10%) [1] or it is primitive in origin, as

it occurs in primary leptomeningeal melanomatosis [4]. In
patients without cancer history, diagnosismay be challenging
even for expert neurologists due to the lack of specific signs
and symptoms. Prognosis of neoplastic meningitis is poor, as
most untreated patients die within 1–9 weeks from diagnosis
(median 3 weeks) [1, 5], as a result of neurological disease or
tumor progression. The timeliness of diagnosis is crucial to
start the appropriate treatment before sudden neurological
deterioration.

Here, we present a retrospective series of three patients
with meningeal melanomatosis without history of cancer,
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Figure 1: Brain diffuse leptomeningeal melanomatosis in patient 1. (a), (b): T1 weighted axial image (TR/TE 1157ms/45ms) shows diffuse
sulcal signal hyperintensity due tomelanin products which cause T1 shortening signal. (c), (d): contrast-enhanced T1-weighted volume image
(TR/TE 25ms/4,6ms) shows prominent and extensive leptomeningeal enhancement.

characterized by a dramatic diagnostic delay. We also pro-
pose an algorithm focused on the diagnosis of neoplastic
meningitis in naı̈ve patients.

2. Materials and Methods

We describe a retrospective series of three patients with
meningeal melanomatosis recruited from our two insti-
tutions (C. Mondino National Neurological Institute and
Policlinico San Matteo Foundation IRCCS, Pavia, Italy) in
four years.We conducted an Internal Review Board approved
study using an institutional oncological database of all
patients receiving a diagnosis of meningeal melanomatosis
from January 2010 to January 2014. The medical records
were reviewed and clinical, biological, and radiological data
collected for details.

3. Results

The clinical and paraclinical characteristics of our three
patients are summarized in Table 1. Patients were aged
between 17 and 65. All patients had no previous cancer
history and arrived to our centers after several neurologic
evaluations. Clinical presentation included diffuse and/or
multifocal neurological signs and symptoms: headache, nau-
sea and/or vomiting, monoparesis, and cranial nerve palsies.
One patient (patient 3) presented recurrent isolated confu-
sional episodes but was completely asymptomatic in between.
Electroencephalogram showed bilateral/diffuse slow abnor-
malities without epileptic activity in all cases. Brain MRI
performed within the first 4 weeks from symptom onset
was normal in both patients in whom it was acquired (pt
1 and 3). Alternatively, focal or diffuse nodular enhance-
ment of leptomeninges and cranial nerves was documented
(Figure 1). Spine MRI revealed nodular contrast enhance-
ment of meninges, conus, and cauda, suggesting neoplastic
infiltration (Figure 2). Cerebrospinal fluid (CSF) analysis
showed severe blood-CSF barrier (B-CSF B) damage in all
patients but inconstant pleocytosis. In patient 2, despite

repeated lumbar punctures, CSF cytology remained nega-
tive and diagnosis was confirmed on leptomeningeal tissue
obtained from biopsy. In all other patients, the presence of
melanoma cells in the CSF (Figures 3 and 4) was eventually
documented by means of repeated lumbar punctures. After
the diagnosis of meningeal melanomatosis was confirmed, all
patients underwent a chest-abdomenCT scan and a dermato-
logical and an ophthalmological assessment. In two patients,
the final diagnosis was of probable primary leptomeningeal
melanomatosis (pt 1 and 2), while in patient 3 a cutaneous
melanoma of right eyelid was documented. The diagnostic
delay was remarkable in our series, with a median delay of 32
weeks from symptom onset (range: 17–47 weeks). Prognosis
was dismal, with a median survival of 4.14 weeks from
diagnosis (range: 2–6.29 weeks).

4. Discussion

Although restricted, our series offers several insights into the
diagnosis of neoplastic meningitis in naı̈ve patients. These
patients, without a previous cancer history, can present with
diffuse/multifocal clinical signs and symptoms and represent
a real diagnostic challenge. On these grounds, we propose
an algorithm (Figure 5) to guide the clinician in the complex
process of differential diagnosis, regarding as opening sce-
nario a naı̈f patient presentingwith subacute headache and/or
encephalopathy plus one or more focal signs, and negative
or inconclusive MRI, as we have observed in our series.
In this setting, CSF analysis should be promptly performed
to exclude other dysimmune/infectious disorders such as
autoimmune and paraneoplastic encephalitides, primary
CNS vasculitis, and chronic infectious meningitis, which can
course without MRI alterations. Besides, it is important to
consider that a delay in the diagnosis of the above-mentioned
conditions may strongly affect final outcome and long-term
sequelae.

Furthermore, even when the diagnosis of neoplastic
meningitis has been suspected, paraclinical findings could
be inconclusive. According to the literature, brain MRI
has an estimated sensitivity of 40–60% in demonstrating



BioMed Research International 3

Ta
bl
e
1:
Cl
in
ic
al
an
d
pa
ra
cli
ni
ca
lfi

nd
in
gs

in
ou

rt
hr
ee

pa
tie

nt
s.

Pt
1

2
3

A
ge
/g
en
de
r

17
/M

55
/M

65
/M

Cl
in
ic
al
pr
es
en
ta
tio

n
at

on
se
t

H
ea
da
ch
e,
na
us
ea

an
d
vo
m
iti
ng

,d
ip
lo
pi
a,
an
d
w
ei
gh
t

lo
ss

Le
ft
le
g
m
on

op
ar
es
is,

he
ad
ac
he
,n
au
se
aa

nd
vo
m
iti
ng

Re
cu
rr
en
tc
on

fu
sio

na
le
pi
so
de
s

M
RI Ti

m
ef
ro
m

sy
m
pt
om

on
se
t(
w
ee
ks
)

4
30

47
8.
2

12
.9

1
21
.4

H
yd
ro
ce
ph

al
us

N
o

M
od

es
td

ila
tio

n
of

ve
nt
ric

ul
ar

sy
ste

m
Te
tra

-v
en
tr
ic
ul
ar

Tr
iv
en
tr
ic
ul
ar

Tr
iv
en
tr
ic
ul
ar

N
o

Tr
iv
en
tr
ic
ul
ar

Le
pt
om

en
in
ge
al

co
nt
ra
st
en
ha
nc
em

en
t

N
o

C
on

tr
as
tn

ot
ad
m
in
ist
er
ed

Su
pr
a-

an
d

in
fr
at
en
to
ria

l,
cr
an
ia
ln

er
ve
s,

sp
in
al
co
rd
,c
on

us
,

an
d
ca
ud

ae
qu

in
a

Su
pr
at
en
to
ria

l,
co
nu

s,
an
d
ca
ud

ae
qu

in
a

Su
pr
at
en
to
ria

l,
sp
in
al
co
rd
,c
on

us
,

an
d
ca
ud

ae
qu

in
a

N
o

Su
pr
a-

an
d

in
fr
at
en
to
ria

l,
cr
an
ia
ln

er
ve
s,

co
nu

s,
an
d

ca
ud

ae
qu

in
a

D
ur
al
m
el
an
in

de
po

sit
s

N
o

N
o

Ye
s

N
o

N
o

N
o

Ye
s

CS
F Ti
m
ef
ro
m

sy
m
pt
om

on
se
t(
w
ee
ks
)

40
.6

42
.9

44
.9

8.
1

10
.6

14
.9

21
.4

G
lu
co
se

(m
g/
dL

)
—

92
83

—
—

29
8

Pr
ot
ei
ns

(m
g/
dL

)
—

23
66

27
73

37
0

—
43
1

53
5

C
ell

co
un

t(
ce
lls
/u
L)

4
11
0

17
4

2
<
2

10
36

Cy
to
lo
gy

n.
p.

N
on

sp
ec
ifi
c

M
ela

no
m
ac

el
ls

n.
p.

N
o
id
en
tifi

ab
le
ce
lls

N
on

sp
ec
ifi
c

M
el
an
om

ac
el
ls

EE
G

Po
or
ly
or
ga
ni
ze
d
ba
ck
gr
ou

nd
ac
tiv

ity
w
ith

bi
la
te
ra
l

slo
w
ab
no

rm
al
iti
es

D
iff
us
eb

ila
te
ra
ls
lo
w
in
g

Bi
lat
er
al
fro

nt
o-
ce
nt
ro
te
m
po

ra
ls
lo
w

ab
no

rm
al
iti
es

w
ith

le
ft
pr
ev
al
en
ce

Ex
tr
aC

N
S
vi
sc
er
al
m
et

N
o

N
o

N
o

Fi
na
ld

ia
gn

os
is

Pr
im

ar
yl
ep
to
m
en
in
ge
al
m
el
an

om
at
os
is

Pr
im

ar
yl
ep
to
m
en
in
ge
al
m
el
an

om
at
os
is

Le
pt
om

en
in
ge
al
ca
rc
in
om

at
os
is
an

d
cu
ta
ne

ou
sm

el
an

om
a

Ti
m
et
o
di
ag
no

sis
(w

ee
ks
)

47
17

23
.4

Cl
in
ic
al
ev
ol
ut
io
n

C
on

fu
sio

n,
vi
su
al
ha
llu

ci
na
tio

ns
,p
ar
tia

ls
ei
zu
re
s,

an
d
be
ha
vi
or
al
al
te
ra
tio

ns
U
rin

ar
y
re
te
nt
io
n,

pr
og
re
ss
iv
ep

ar
ap
ar
es
is,

an
d
vi
su
al

ha
llu

ci
na
tio

ns
Vi
gi
la
nc
ei
m
pa
irm

en
t,
ge
ne
ra
liz
ed

se
iz
ur
es
,h
ea
da
ch
e,
an
d
ba
ck
ac
he

Tr
ea
tm

en
t

Te
m
oz
ol
om

id
e(
Ic

yc
le
)

D
ac
ar
ba
zi
ne

(I
cy
cle

)
N
on

e
O
ve
ra
ll
su
rv
iv
al
(w

ee
ks
)

49
.1

23
.4

30
Le
ge
nd

to
Ta
bl
e1
:C

N
S
=
ce
nt
ra
ln

er
vo
us

sy
ste

m
,C

SF
=
ce
re
br
os
pi
na
lfl

ui
d,
EE

G
=
ele

ct
ro
en
ce
ph

al
og
ra
m
,m

et
=
m
et
as
ta
se
s,
M
RI

=
m
ag
ne
tic

re
so
na
nc
ei
m
ag
in
g,
n.
p.
=
no

tp
er
fo
rm

ed
,a
nd

—
=
no

ta
va
ila
bl
e.



4 BioMed Research International
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Figure 2: Primary leptomeningeal melanomatosis in patients 1 ((a), (b)) and 2 ((c), (d)). (a), (c): Sagittal T2-weighted images (TR/TE
3500ms/120ms) of cervical-dorsal spine and cauda equina show hypertrophic leptomeninges with crowded subarachnoid space and
multinodular appearance of the cauda equina. (b), (d): Sagittal T1-weighted images (TR/TE 65ms/9ms) of cervical-dorsal spine and cauda
equina show diffuse leptomeningeal enhancement and thickening.

(a) (b) (c)

Figure 3: Light microscopy pictures of the cytological specimen of cerebrospinal fluid obtained from patient 1: (a) hematoxylin and eosin
staining of the hypercellular sample, with large, hyperchromatic cells associated with erythrocytes; (b) atypical cells stained with Melan-A,
a melanoma-specific marker; (c) Schmorl staining confirmed the presence of melanin (blue granular stain) in the cytoplasm; magnification,
20x.

∗

∗

(a) (b)

Figure 4: Light microscopy pictures of the cytospin of the cerebrospinal fluid cells from patient 1: (a) hematoxylin and eosin staining of
large, hyperchromatic cells, along with erythrocytes, lymphoma monocytoid cells, and eosinophils (asterisks); (b) an atypical cell at larger
magnification; arrows indicate granules of melanin.
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in a patient with no cancer history
with negative, nonspecific, or inconclusive brain MRI

Perform CSF 
analysis

Inflammatory findings
(pleocytosis and B-CSF B damage, isolated pleocytosis)

PCNSV Autoimmune 
and 

paraneoplastic
encephalitides

Normal or inconclusive
(e.g., isolated B-CSF B damage)

Chronic
infectious
meningitis

Perform spine MRI

Granulo-
matous

disorders

Negative CSF cytology

Positive for 
neoplastic cells

Positive for 
neoplastic cells

Think of:

Definite neoplastic
meningitis

Repeat CSF with cytology

Meningeal biopsy

Negative

Negative

Negative
Positive for meningeal

infiltration

Neoplastic 
meningitis

After having excluded main inflammatory/infectious
disorders with specific testing

Possible neoplastic meningitis:
Close follow-up
Perform spine MRI (if not performed)
Repeat brain MRI
Repeat CSF with cytology

Positive for neoplastic cells

Subacute headache/encephalopathy + focal neurological signs

Figure 5: The proposed algorithm for the diagnosis of neoplastic meningitis in naı̈ve patients. B-CSF B = blood-cerebrospinal fluid barrier,
CSF = cerebrospinal fluid, and PCNSV = primary CNS vasculitis.

meningeal neoplastic infiltration [1, 6, 7], but data correlating
sensitivity of MRI to the timing of its execution are currently
unavailable. In our series, brain MRI performed within the
firstmonth fromonset was normal despite the clinical pattern
was dominated by cerebral involvement. In the absence of
meningeal contrast enhancement, dilation of the ventricular
system or reduction of subarachnoid sulci may be indirect
signs of neoplastic meningitis and should be valued in all
cases.

CSF analysis, which was performed with remarkable
delay in our series, showed a significant protein increase
due to severe B-CSF B damage in all patients. Noteworthy,
despite the delay and repeated sampling, in patient 2 CSF
results were inconclusive for the detection of neoplastic cells,
leading to performing a meningeal biopsy. Interestingly, CSF
cytology can be persistently negative even in the presence of
disseminated cranial and spinal disease on MRI. These data
are consistent with current evidence that malignant cells are
detected in the CSF in 50–70% of patients with neoplastic
meningitis by initial lumbar puncture [1, 8, 9], a rate that
increases with repeated sampling. In the case of normal or
inconclusive CSF findings, a spine MRI may be helpful to
demonstratemeningeal infiltration of cauda roots, even in the
absence of spinal symptoms.

Overall, diagnostic difficulties resulted in a dramatic
diagnostic delay, ranging from 17 to 47 weeks after clinical
onset. These data are remarkable considering the poor short-
term prognosis of these patients [10], who could access only
palliative or even no treatment.

In conclusion, the difficulty in both posing the clinical
suspicion and confirming the diagnosis of neoplastic menin-
gitis contributed to the sharp diagnostic delay observed in our
series. Early recognition is fundamental to make differential
diagnosis and start appropriate therapies. Thus, improving
the handle of these patients and the current diagnostic
algorithms for neoplastic meningitis is of capital importance
to offer them appropriate treatments.
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