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Abstract

Background: Melanocytic meningeal tumours are rare extra-axial neoplasms of the nervous system, with only three
reported cases in the cavernous sinus. Herein we describe for the first time the association of ocular melanosis and
multiple intracranial melanocytic meningeal tumours, with the presenting lesion being in the cavernous sinus. The
importance of this association is discussed together with the diagnostic and therapeutic challenges of the case.

Case presentation: A 20-year-old man presented with a left sixth cranial nerve deficit; general examination
documented only congenital melanosis of the homolateral eye. MRI examination showed a space occupying lesion in
the left cavernous sinus, which was followed conservatively for 2 years, until a new space occupying lesion was evident
at the level of the right frontal convexity: both lesions presented with neuroradiological characteristics suggestive of
melanin content.
The frontal convexity lesion was removed: intraoperatively the dura was markedly and diffusely melanotic. Histological
examination documented a melanocytic meningeal tumour, with a proliferative index of 3 %. The patient underwent
3D-Conformal Radiation Therapy on the lesion of the cavernous sinus (total dose 5040 cGy), with initial tumour
reduction. Three years later, due to a symptomatic growth, he underwent partial removal of the lesion in the cavernous
sinus. Histological examination was unchanged. He then received adjuvant Temozolomide with Low Dose Fractionated
Radiation Therapy (LD-FRT). Due to further disease progression cisplatin plus fotemustine were administered,
concomitant with LD-FRT: after two cycles MRI documented significant disease regression. After a period of apparent
disease control, the patient presented with persistent cough and evidence of multiple thoracic metastases, which lead
to his death, seven years after presentation.

Conclusions: Intracranial melanocytic meningeal tumours are challenging lesions, both from a diagnostic and
therapeutic point of view; though rare, the possible association with ocular melanosis should be recognized and might
facilitate an early diagnosis. Surgery remains the best possible option when feasible. In the event of partial resection,
this “benign” disease might be clinically aggressive.
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Background
Melanocytic meningeal tumour is a rare tumour of the
nervous system with approximately 110 reported cases
[1-3]. The possible association with nevus of Ota (also
known as oculo-dermal melanocytosis, which is charac-
terized by the association of ocular and skin or mucosal
melanocytosis) [2,4-9] has been reported previously.
* Correspondence: francesco.doglietto@rm.unicatt.it
1Institute of Neurosurgery, Catholic University School of Medicine, Rome, Italy
6Catholic University School of Medicine, Institute of Neurosurgery, Largo A.
Gemelli, 8 00168, Roma, Italy
Full list of author information is available at the end of the article

© 2012 Doglietto et al.; licensee BioMed Cent
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Herein we describe the unique case of the association
of simple ocular melanosis and multiple intracranial
melanocytic meningeal tumours. The diagnostic and
therapeutic challenges of the case are presented together
with a concise literature review.

Case report
Clinical and neuroradiological presentation
A 20 year-old Caucasian male presented to our
department with incomplete left abducens nerve palsy;
neuroradiological examination documented three intra-
cranial space occupying lesions, respectively in the left
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cavernous sinus, on the right frontal convexity and on
the superior aspect of the right petrous pyramid
(Figure 1).
He presented with a two year history of diplopia, of

subacute onset, due to a left sixth cranial nerve palsy.
Neurological examination was otherwise normal at the
time; he denied any pain and had no fever. Head CT
scan documented a small space-occupying lesion in the
left cavernous sinus, with well-defined margins and min-
imal contrast enhancement (Figure 2A). Brain MRI con-
firmed the lesion in the posterior compartment of the
left cavernous sinus: its signal behaviour excluded both
fatty and hemorrhagic content of the tumour, excluding
the hypothesis of paramagnetic effect related to hemosi-
derin and blood degradation products (Figure 2). Due to
the high complication rate associate with surgery inside
the cavernous sinus, specifically with respect to a very
high risk of permanent diplopia, his treating doctors
chose to manage him conservatively with low dose corti-
costeroids and surveillance imaging. His diplopia
resolved and a new MRI, three months after the previ-
ous, documented a minimal volume reduction of the left
cavernous sinus mass lesion. Unfortunately the patient
experienced bilateral femoral head necrosis secondary to
corticosteroid use that resulted in discontinuation of
dexamethasone. Three months later a new brain MRI
documented minimal growth of the lesion, which was
confirmed in subsequent examinations and the patient
remained asymptomatic. One year and a half after the
first neuroradiological examination, a repeat brain MRI
documented a contralateral extraaxial lesion, at the level
of the right frontal convexity, with the same radiological
features, characterized by hyper-intensity on un-
enhanced T1-weighted images (Figure 1A); a smaller
extraaxial dural lesion was also evident on the superior
aspect of the right petrous pyramid (Figure 1B).
Figure 1 Brain MRI. A) Unenhanced turbo-spin-echo T1-weighted
sagittal image documenting the space occupying lesion at the level
of the left frontal convexity (white arrow).B) Contrast-enhanced fat-
suppressed turbo-spin-echo T1-weighted axial image. MRI
documenting the space occupying lesions at the level of the right
petrous apex (white arrow) and left cavernous sinus (black arrow).
At this stage in his care the patient was referred to our
department. Neurological examination documented dip-
lopia only in the extreme left gaze. General examination
documented patches of bluish discoloration of the sclera
at the level of the left eye, which the mother reported to
be congenital (Figure 3); there was no evidence of any
associated facial skin or oral mucosal pigmentation. The
association of the bluish discoloration of the sclera with
the MR signal behaviour (non-hemorrhagic T1-hyper-
intensity) of the intracranial lesions raised the suspicion
of a melanotic tumour, and our opinion was to offer sur-
gery in order to establish definitive diagnosis; it was
decided to remove the frontal lesion, having the least
surgical risk. After a right frontal craniotomy diffuse
blackening of the dura was evident with a darker grading
towards the skull base (Figure 4A); the nodular lesion
appeared to partially infiltrate the arachnoid and was to-
tally removed together with portion of the surrounding
abnormal dura (Figure 4B).

Histology
On haematoxylin and eosin (H&E) staining (Figure 5A –
original magnification: X 300) neoplastic cells appeared
round or spindled, without nuclear atypia and with small
nucleoli. There were occasional mitoses identified (less
than 1x10 HPF). Melanin pigment was present in occa-
sional cells, so we were able to study the nuclear morph-
ology without the need of a melanin bleaching. No
necrosis was observed. After immunohistochemistry with
anti-HMB45 (Figure 5B) and anti Melan-A (Figure 5C)
antibodies, a variable but substantial proportion of neo-
plastic cells appeared immunolabelled (original magnifica-
tion: X 300). After immunohistochemistry with anti
MIB1/Ki67 antibody (Figure 4D) only a low percentage of
neoplastic cells (mean: 3 %) showed nuclear labelling (ori-
ginal magnification: X 250). On the basis of the single
small nucleoli, the relatively low number of mitoses, and
the relatively low Ki67 index, a diagnosis of intermediate
grade melanocytic neoplasm of was made [10]. Moreover,
all the histological features we encountered in our case
but Ki67 were also compatible with a melanocytoma.

Follow-up
Five days after surgery the patient developed a marked
diplopia, pain in the eye and a third cranial nerve palsy.
An urgent CT scan documented a minimal enlargement
of the cavernous sinus lesion (not shown). Corticosteroid
treatment was initiated and three weeks later there was
complete resolution of both pain and cranial nerve palsy.
Corticosteroids were subsequently tapered and discon-
tinued. The patient underwent 3D-Conformal Radiation
Therapy (3D-CRT) of the lesion of the cavernous sinus
(total dose 5040 cGy with a daily dose of 180 cGy), with
an initial tumour reduction. Three years later, due to a



Figure 2 Neuroradiological findings at diagnosis of the lesion inside the cavernous sinus. Contrast enhanced CT (A), documenting the
space occupying lesion in the left cavernous sinus. T1-weighted images documenting the lesion, which is spontaneously hyper-intense (sagittal
view; B – white arrow) and has scarce contrast-enhancement (fat suppressed turbo spin echo T1-weighted axial images after contrast
enhancement; C). Axial source image from MR-angio ruled out a vascular lesion (D). The mass lesion remained hyper-intense on un-enhanced
fat-saturation T1-weighted images (E), strongly hypo-intense on turbo-spin echo fat-saturated T2-weighted images (F), and iso-intense on
gradient echo T2*-weighted images (G).
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symptomatic growth, the patient underwent surgical
debulking of the lesion with resolution of the pre-
operative trigeminal neuralgia and persistence of third
Figure 3 Melanosis oculi. Black and white picture of the left eye:
the part of the sclera involved by the bluish discoloration has been
left in the original color.
cranial nerve palsy. Histological examination of the le-
sion documented features similar to the previously
resected lesion, with a proliferative index of 2 %.
He then received four cycles of adjuvant Temozolo-

mide (150–200 mg/mq/die for 5 days q 28); the third
and fourth cycle were combined with Low Dose Fractio-
nated Radiation Therapy (LD-FRT) 0.4 Gy twice daily
[11,12], with at least a 6-hour inter-fraction interval,
over 5 consecutive days, every 28 days. Subsequent MRI
examinations documented progressive disease: we then
Figure 4 Intraoperative findings at removal of the frontal
lesion. (A.)Diffuse blackening of the dura was evident with an
increasing gradient towards the skull base. (B.)The removed nodule
attached to and surrounded by dark dura.



Figure 5 Histological examination. Haematoxylin and eosin
staining (A - original magnification: X 300) documenting round or
spindled neoplastic cells, with regular nuclei and small nucleoli, with
only occasional mitoses (less than 1x10 HPF); melanin pigment is
evident in occasional cells. Immunohistochemistry with anti-HMB45
(B) and anti Melan-A (C) antibodies documented a variable but
substantial proportion of labelled neoplastic cells (original
magnification: X 300). MIB1/Ki67 immunohistochemistry (D)
documented only a low percentage of labelled neoplastic cells
(mean: 3 %) (original magnification: X 250).
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prescribed cisplatin (30 mg/m2 on days 1, 8, and 15)
and fotemustine (40 mg/m2 on days 2, 9, and 16) [13],
concomitant with LD-FRT 0.3 Gy twice daily, with at
least a 6-hour inter-fraction interval [11] on days 1–2,
8–9, and 15–16, every 42, with at least a 6-hour inter-
fraction interval, over 5 consecutive days, every 28 days.
After two cycles MRI documented significant tumour re-
duction and there was a period of apparent tumour con-
trol. Unfortunately, the patient later presented with
persistent cough and hypoxia: a total body CT scan
documented multiple thoracic space occupying lesions,
compatible with metastases. The patient died due to sys-
temic tumour progression seven years after initial
presentation.
Discussions
Meningeal melanocytic tumour is a rare tumour of the ner-
vous system, with approximately 110 cases reported since
1972 [1,5]. It originates from melanocytic cells located in the
leptomeninges and is usually a solitary lesion, mostly located
in the posterior fossa and along the cervico-thoracic spinal
cord [14]. To the best of our knowledge, only three case of
melanocytoma of the cavernous sinus have been described
[8,15,16]. According to Brat[10], primary melanocytic neo-
plasms consist of a spectrum of tumours ranging from mela-
nocytomas to malignant melanomas. Melanocytic tumours
with intermediate features (intermediate grade melanocytic
neoplasms) share almost all the histological features of mela-
nocytomas and most of the features of malignant melanomas.
Below we identify some factors that render these tumors diffi-
cult to diagnose and their biological behaviour challenging to
predict.

Neuroradiology
On computerized tomography (CT) imaging, melanocy-
tic tumors appear as iso- to slightly hyper-dense lesions
with homogeneous enhancement after contrast media
administration [17,18]. This CT appearance is though
non-specific and similar to that of meningiomas. On
MRI melanocytic tumors are generally reported as iso-
to hyper-intense on T1-weighted images and hypo-
intense on T2-weighted images, with variable degree of
homogeneous enhancement with paramagnetic contrast
injection[17-21]. Unfortunately MRI appearance of mel-
anocytic tumours may vary due to their heterogeneous
content of melanin pigment as well as the presence of
other features, such as intratumoral hemorrhages. Thus,
the classically reported neuro-imaging features could not
reliably distinguish melanocytic tumors from other most
common tumors that may be found in similar dural
locations, i.e., most notably meningioma, schwannoma
and malignant melanoma.[18] However on the basis of
our personal experience (4 pathologically proven, mostly
intraspinal, melanocytic tumors – C. Colosimo, MD, un-
published data, April 2009) the rational analysis of the
MR signal behaviour strongly suggests a melanocytic
tumors when the lesion appears hyper-intense on un-
enhanced T1-weighted images, at the same time show-
ing less intensity on gradient-echo T2*-weighted than on
turbo spin echo T2-weighed images.

Melanocytic tumors and melanosis
Intracranial melanocytic non-metastatic tumors can be
associated with nevus of Ota or oculodermal melanosis
[4]; to the best of our knowledge, the association of mel-
anocytic tumors with simple melanosis oculi [22] has
not been reported: only one case of intracranial melan-
oma associated with melanosis oculi has been previously
described [23]. The importance of this association can-
not be overestimated for the clinical differential diagno-
sis. From an ethiopathogenetic point of view the
presence of congenital melanosis oculi and the intrao-
perative finding of diffuse blackening of the dura are
suggestive of an evolution of a congenital malformation
to cancer. It has indeed been suggested that meningeal
melanosis, a benign excess of melanotic cells in the
leptomeninges, may be a predisposing lesion that could
transform into melanocytic tumor or CNS melanoma
[6,8].

Treatment
Complete surgical resection is the best treatment for
meningeal melanocytic tumors [1]. If not possible,
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partial tumor removal followed by local radiotherapy is
suggested [1]. Primary radiotherapy or radiosurgery may
be useful for tumors, which are not amenable to
complete surgical resection, as the cavernous sinus
lesions in our case [24.]
Radiotherapy improves outcomes and a total dose of

50.4 Gy (1.8 Gy per fraction) appears appropriate for
most patients [25]. Radiosurgery may be an alternative
therapeutic option, but specific reports are still limited
[24].
To the best of our knowledge there is also a lack of

data concerning the role of chemotherapy in the treat-
ment of melanocytic tumors [26]. Our decision to pre-
scribe chemotherapy was related to the disease
progression after radiation therapy and incomplete re-
section. Temozolomide, an oral alkylating agent, and
Fotemustine (FTM), a third-generation nitrosourea with
an alkylating cytotoxic activity, were used because they
are able to cross the blood–brain barrier; moreover their
efficacy in treating newly diagnosed glioma or melanoma
brain metastases has been largely demonstrated in com-
bination with radiotherapy.
Rare cases have been reported with leptomeningeal

spread [27-29] transformation to malignant melanoma
[30] and even distant metastases [31-34]. This poten-
tially aggressive behaviour led Cordoba and co-workers
[35] to suggest that melanocytic tumors should be con-
sidered as a borderline malignant tumour. This is indeed
confirmed by the clinical evolution of our patient, who
had an apparently stable disease six years after initial
symptoms and diagnosis, but only after chemotherapy
and radiotherapy; unfortunately, his disease further
progressed, with evidence of systemic metastases that
lead to his death. This supports the use of the term
"melanocytic neoplasm of indeterminate biologic poten-
tial" for tumours that demonstrate intermediate histo-
logical features and might have an aggressive clinical
behavior [36].
Conclusions
This is the first reported case of the association of sim-
ple ocular melanosis and intracranial melanocytoma.
Awareness of this association and of the radiological
characteristics of the lesion might help the pre-operative
diagnosis of this rare intracranial tumor. The clinical
course of our patient indeed confirms the relatively ag-
gressive behavior of this tumor.
Consent
Written informed consent was obtained from the patient
for publication of this Case report and any accompanying
images. A copy of the written consent is available for re-
view by the Series Editor of this journal.
Competing interests
The authors have no competing interests.

Authors’ contributions
FD conceived the study, reviewed the literature and wrote the first draft; CC
conceived the study, provided the radiological data, wrote the draft of the
radiological part of the study and critically reviewed the manuscript; LL
provided the histological data, and critically reviewed the manuscript; MB
provided the data on the radiotherapic treatment, and critically reviewed the
manuscript; PDB conceived the study, reviewed the literature and critically
reviewed the manuscript; NM reviewed the literature and critically reviewed
the manuscript; GZ critically reviewed the drafts and final manuscript; GM
critically reviewed the manuscript; RP conceived the study and critically
reviewed the manuscript. All authors read and approved the final
manuscript.

Acknowledgements
No funding was provided for this study.

Author details
1Institute of Neurosurgery, Catholic University School of Medicine, Rome,
Italy. 2Institute of Radiology, Catholic University School of Medicine, Rome,
Italy. 3Institute of Pathology, Catholic University School of Medicine, Rome,
Italy. 4Institute of Radiotherapy, Catholic University School of Medicine,
Rome, Italy. 5Division of Neurosurgery, Toronto Western Hospital, Toronto,
ON, Canada. 6Catholic University School of Medicine, Institute of
Neurosurgery, Largo A. Gemelli, 8 00168, Roma, Italy.

Received: 27 December 2011 Accepted: 6 June 2012
Published: 6 June 2012

References
1. Rades D, Schild SE, Tatagiba M, Molina HA, Alberti W: Therapy of

meningeal melanocytomas. Cancer 2004, 100:2442–2447.
2. Rahimi-Movaghar V, Karimi M: Meningeal melanocytoma of the brain and

oculodermal melanocytosis (nevus of Ota): case report and literature
review. Surg Neurol 2003, 59:200–210.

3. Smith AB, Rushing EJ, Smirniotopoulos JG: Pigmented lesions of the
central nervous system: radiologic-pathologic correlation. Radiographics
2009, 29:1503–1524.

4. Piercecchi-Marti MD, Mohamed H, Liprandi A, Gambarelli D, Grisoli F,
Pellissier JF: Intracranial meningeal melanocytoma associated with
ipsilateral nevus of Ota. Case report. J Neurosurg 2002, 96:619–623.

5. Navas M, Pascual JM, Fraga J, Pedrosa M, Shakur S, Carrasco R, Martinez P,
Manzanares R, de Sola RG: Intracranial intermediate-grade meningeal
melanocytoma with increased cellular proliferative index: an illustrative
case associated with a nevus of Ota. J Neurooncol 2009, 95:105–115.

6. Hino K, Nagane M, Fujioka Y, Shiokawa Y: Meningeal melanocytoma
associated with ipsilateral nevus of Ota presenting as intracerebral
hemorrhage. Case report. Neurosurgery 2005 2005, 56(E1376). discussion
E1376.

7. Alla P, Carsuzaa F, Fesselet J, Muyard B, Carloz E, Piersecki MD, Dufour H,
Berbis P, Valance J: Blue nevus of the scalp associated with a meningeal
melanocytoma. Ann Dermatol Venereol 1998, 125:129–131.

8. Botticelli AR, Villani M, Angiari P, Peserico L: Meningeal melanocytoma of
Meckel's cave associated with ipsilateral Ota's nevus. Cancer 1983,
51:2304–2310.

9. Rutten I, Bolle S, Kaschten B, Stevenaert A, Deneufbourg JM, Deprez M:
Recurrent intracranial melanocytoma associated with a nevus of Ota.
Acta Neurochir (Wien) 2005, 147:313–315. discussion 315.

10. Brat D: Meningeal Melanocytoma, Neurocutaneous Melanosis, and
Primary Meningeal Melanom. In Russell and Rubinstein's pathology of
tumors of the nervous system. 7th edition. Edited by McLendon R, Bigner DD,
Rosenblum M, Bruner JM. London: Edward Arnold; 2006:541–549.

11. Short SC, Kelly J, Mayes CR, Woodcock M, Joiner MC: Low-dose
hypersensitivity after fractionated low-dose irradiation in vitro. Int J
Radiat Biol 2001, 77:655–664.

12. Balducci M, Chiesa S, Diletto B: Low-dose fractionated radiotherapy and
concomitant chemotherapy in glioblastoma multiforme with poor
prognosis: a feasibility study. In Book Low-dose fractionated radiotherapy



Doglietto et al. BMC Cancer 2012, 12:220 Page 6 of 6
http://www.biomedcentral.com/1471-2407/12/220
and concomitant chemotherapy in glioblastoma multiforme with poor
prognosis: a feasibility study. Edited by.

13. Rodier J, Costa LD, Adams D, Berger E, Haie C, Parker F, Ciolocca C, Armand
J: Fotemustine and cisplatin association in patients with recurrent
malignant glioma. Proc Am Soc Clin Oncol 1996 1996, 157.

14. Jellinger K, Chou P, Paulus W, IARC press: Melanocytic lesions. In World
Health Organization Classification of Tumours Pathology and genetics of
tumours of the nervous system. Edited by WK C, France: Lyon; 2000:193–195.

15. Kalliny M, van Loveren H, Keller JT, Tew JM Jr: Tumors of the lateral wall of
the cavernous sinus. J Neurosurg 1992, 77:508–514.

16. Faro SH, Koenigsberg RA, Turtz AR, Croul SE: Melanocytoma of the
cavernous sinus: CT and MR findings. AJNR Am J Neuroradiol 1996,
17:1087–1090.

17. Chen CJ, Hsu YI, Ho YS, Hsu YH, Wang LJ, Wong YC: Intracranial meningeal
melanocytoma: CT and MRI. Neuroradiology 1997, 39:811–814.

18. Beseoglu K, Knobbe CB, Reifenberger G, Steiger HJ, Stummer W:
Supratentorial meningeal melanocytoma mimicking a convexity
meningioma. Acta Neurochir (Wien) 2006, 148:485–490.

19. Classen J, Hehr T, Paulus W, Plate K, Bamberg M: Suprasellar
melanocytoma: a case of primary radiotherapy and review of the
literature. J Neurooncol 2002, 58:39–46.

20. Painter TJ, Chaljub G, Sethi R, Singh H, Gelman B: Intracranial and
intraspinal meningeal melanocytosis. AJNR Am J Neuroradiol 2000,
21:1349–1353.

21. Uematsu Y, Yukawa S, Yokote H, Itakura T, Hayashi S, Komai N: Meningeal
melanocytoma: magnetic resonance imaging characteristics and
pathological features. Case report. J Neurosurg 1992, 76:705–709.

22. Grin JM, Grant-Kels JM, Grin CM, Berke A, Kels BD: Ocular melanomas and
melanocytic lesions of the eye. J Am Acad Dermatol 1998, 38:716–730.

23. Kiratli H, Bilgic S, Satilmis M: Ocular melanocytosis associated with
intracranial melanoma. Br J Ophthalmol 1996, 80:1025.

24. Kurita H, Segawa H, Shin M, Ueki K, Ichi S, Sasaki T, Tago M, Kirino T:
Radiosurgery of meningeal melanocytoma. J Neurooncol 2000, 46:57–61.

25. Rades D, Schild SE: Dose–response relationship for fractionated
irradiation in the treatment of spinal meningeal melanocytomas: a
review of the literature. J Neurooncol 2006, 77:311–314.

26. Verma DS, Spitzer G, Legha S, McCredie KB: Chemoimmunotherapy for
meningeal melanocytoma of the thoracic spinal cord. Report of a case.
JAMA 1979, 242:2435–2436.

27. Ali Y, Rahme R, Moussa R, Abadjian G, Menassa-Moussa L, Samaha E:
Multifocal meningeal melanocytoma: a new pathological entity or the
result of leptomeningeal seeding? J Neurosurg 2009, 111:488–491.

28. Bydon A, Gutierrez JA, Mahmood A: Meningeal melanocytoma: an
aggressive course for a benign tumor. J Neurooncol 2003, 64:259–263.

29. Koch HJ, Roeber S, Zimmermann UW, Schafer C, Villarrubia V, Kuchelmeister
K, Schachenmayr W, Bogdahn U, Steinbrecher A: Spinal and cerebral
leptomeningeal seeding from a melanocytoma of the cerebello-pontine
angle. Wien Med Wochenschr 2005, 155:360–364.

30. Roser F, Nakamura M, Brandis A, Hans V, Vorkapic P, Samii M: Transition
from meningeal melanocytoma to primary cerebral melanoma. Case
report. J Neurosurg 2004, 101:528–531.

31. Uozumi Y, Kawano T, Kawaguchi T, Kaneko Y, Ooasa T, Ogasawara S,
Yoshida H, Yoshida T: Malignant transformation of meningeal
melanocytoma: a case report. Brain Tumor Pathol 2003, 20:21–25.

32. Rades D, Heidenreich F, Tatagiba M, Brandis A, Karstens JH: Therapeutic
options for meningeal melanocytoma. Case report. J Neurosurg 2001,
95:225–231.

33. Koenigsmann M, Jautzke G, Unger M, Theallier-Janko A, Wiegel T,
Stoltenburg-Didinger G: June 2002: 57-year-old male with leptomeningeal
and liver tumors. Brain Pathol 2002, 12:519–521.

34. Franken SP, Setz-Pels W, Smink-Bol M, Gijtenbeek JM, Nanda D, Van Der
Maazen RW, Van Der Vliet T, Bussink J: Unusual case of bifocal
leptomeningeal melanocytoma in the posterior fossa with seeding in
the spinal canal. Br J Radiol 2009, 82:182–188.

35. Cordoba A, Tunon T, Vazquez JJ: [Meningeal melanocytoma. Presentation
of a case and review of the literature. Arch Neurobiol (Madr) 1989 1989,
52:93–99.

36. Barnhill RL, Cerroni L, Cook M, Elder DE, Kerl H, LeBoit PE, McCarthy SW,
Mihm MC, Mooi WJ, Piepkorn MW, et al: State of the art, nomenclature,
and points of consensus and controversy concerning benign
melanocytic lesions: outcome of an international workshop. Adv Anat
Pathol 2010, 17:73–90.

doi:10.1186/1471-2407-12-220
Cite this article as: Doglietto et al.: Intracranial melanocytic meningeal
tumours and melanosis oculi: case report and literature review. BMC
Cancer 2012 12:220.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case report
	Clinical and neuroradiological presentation
	Histology
	Follow-up

	link_Fig1
	link_Fig2
	link_Fig3
	link_Fig4
	Discussions
	Neuroradiology
	Melanocytic tumors and melanosis
	Treatment

	link_Fig5
	Conclusions
	Consent
	Competing interests
	Acknowledgements
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34
	link_CR35
	link_CR36


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


