Available online at www.sciencedirect.com

science (@oineer:

SURGICAL
NEUROLOGY

a5

ELSEVIER

Departments of “Neurosurgery and ®Anatomical Pathology, University of Melbourne, Austin Health, Heidelberg 3084, Victoria, Australia

Surgical Neurology 65 (2006) 402—409

www.surgicalneurology-online.com

Neoplasm

An unusual case of tumor-to-cavernoma metastasis.
A case report and literature review

Chow H. Patrick Chan, MBBS?, Gavin C.A. Fabinyi, MBBS, FRACS™*,

Renate M. Kalnins, MBBS, FRCPA®

Received 10 December 2004; accepted 6 June 2005

Abstract

Background: Metastases of systemic neoplasia to preexisting intracranial mass lesions are
uncommon phenomena. Tumor-to-intracranial cavernoma metastases are even more unusual and
rarely reported. We describe here a case of melanoma to intracranial cavernoma metastasis.

Case Description: A 39-year-old woman presented after an episode of generalized tonic-clonic
seizure on a background of infrequent epilepsy. She was found to have a left parieto-occipital
hemorrhagic lesion on imaging studies. The lesion was surgically removed and histopathology
showed a metastatic melanoma within a cavernoma.

Conclusion: This case report represents the third recorded case of tumor-to-intracranial cavernoma
metastasis and the first melanoma to intracranial cavernoma metastasis. An extensive literature
review of tumor-to-intracranial tumor metastases was conducted and disclosed an increase in
reporting of the uncommon phenomenon of metastasis into preexisting intracranial lesions. It should
therefore be considered as a differential diagnosis in patients with history of systemic cancer who

present with progression of preexistent intracranial lesions.

© 2006 Elsevier Inc. All rights reserved.

Keywords:

Brain metastasis; Melanoma; Cavernoma; Tumor-to-tumor metastasis

1. Background

Metastases of systemic cancers to preexisting mass
lesions, although infrequent, have been reported. It is even
rarer for systemic cancers to metastasize to intracranial
lesions. The reported intracranial cases usually involve me-
ningioma as the host tumor bed [2-4,6-10,12,16,17, 19-22,
24,27-32,36-38,40,41,43,45,46,50-53,56,58-60,69,
72,73,79,81,83,86,87,90,93,97,98,100,101,103-105,107,
110-112]. Rarely, metastases to vestibular schwannoma [21,
57,84,99,102,106], pituitary adenoma [1,13,18,47,48,54,
62,68,75-77,82,95,96,109], glioma [33,35,50,61,63,65,74,
88-91,108], cerebellar hemangioblastoma [14,26,39,49,64],

Abbreviations: ACTH, Adrenocorticotropic hormone; CT, Computed
tomography; FLAIR, Fluid attenuated inversion recovery; GH, Growth
hormone.
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central neurocytoma [15], and infundibular choristoma [90]
have also been reported.

Only two cases of tumor-to-intracranial cavernoma have
been previously reported [42,94]. As far as we are aware, we
report on the first case of malignant melanoma metastasiz-
ing to a preexisting cavernous angioma.

2. Case report

A 39-year-old woman presented after a generalized
tonic-clonic seizure during a basketball game. This was
followed with a brief period of postictal confusion, but no
neurologic sequelae.

Over a period of 20 years, she had had 5 episodes of
generalized tonic-clonic seizure. Her first seizure occurred at
the age of 19 years, in the immediate postnatal period after the
delivery of her first child. Her subsequent seizure episodes
over the next 20 years were presumed to be related to the
effects of sleep deprivation, alcohol intake, or eclampsia;
therefore, no brain imaging had ever been performed. She
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was treated with prophylactic phenytoin during the final
trimester of her last 3 pregnancies. Apart from this, she was
on no medication.

She also described occasional episodes of visual distur-
bance and sometimes speech difficulty. On further question-
ing, she denied any history of headache, nausea, vomiting,
weakness, or numbness. She had no history to suggest
previous malignancy. There was no family history of
malignancy or epilepsy.

The patient was otherwise neurologically intact. There
were no suspicious skin lesions apart from a brown nevus-
like lesion over the right abdomen. Systemic examination
was unremarkable.

A CT brain scan demonstrated a left parieto-occipital
intra-axial hyperdense lesion measuring 3.5 X 2.5 cm with
mild contrast enhancement associated with moderate degree
of vasogenic edema. Magnetic resonance imaging of brain
revealed this lesion to be heterogenous in signal with
predominant high signal on T1-weighted images (Fig. 1A)
and low signal on T2-weighted images associated with a
moderate degree of vasogenic edema (Fig. 1B). The
heterogeneity was accentuated in FLAIR sequence with a
low-signal rim capping the lesion anteriorly (Fig. 1C). There
was enhancement posteriorly within the lesion (Fig. 1D). A

A

Fig. 1. Magnetic resonance brain images revealed the left parieto-occipital
lesion to be heterogenous in signal with predominant high signal on
T1-weighted images (A) and low signal on T2-weighted images associated
with moderate degree of vasogenic edema (B). The heterogeneity was
accentuated in FLAIR sequence with a low-signal rim capping the lesion
anteriorly (C). There was enhancement posteriorly within the lesion on
gadolinium-enhanced T1-weighted images (D).

Fig. 2. Cut surface of resected lesion showing relatively smooth fibrous
capsule, fibrous septation, and variegated contents of blood clot and
pale tumor.

presumptive diagnosis of hemorrhagic left parieto-occipital
metastasis or high-grade glioma was made.

The patient underwent an image-guided frameless
stereotactic craniotomy. After durotomy, a greenish lesion
was noted close to the surface with a thin layer of cortex
over it. The lesion was well circumscribed and discrete and
could be shelled quite readily from the brain. There was
some local hemorrhage around the lesion, but no residual
lesion was seen in the surrounding cerebral tissue. The
lesion was removed en bloc with an intact margin.

On gross examination, the lesion was a relatively
smooth-surfaced nodule with a smaller protuberant nodule
evident at one end. It measured 45 X 35 X 25 mm. On
incising, there was a 1- to 2-mm smooth thick fibrous
capsule. The cut surface was variegated, with large blood-
filled areas, fibrous septation, and intervening ragged pale
foci of granular solid tissue (Fig. 2).

Histologically, the lesion was surrounded by a thick
collagenous fibrous wall containing chronic inflammatory
cells, notably hemosiderin-containing macrophages. Collag-
enous fibrous tissue subdivided the lesion into blood-filled

Fig. 3. Histologic section showing green collagenous fibrous tissue walls of
cavernous angioma, with metastatic melanoma occupying vascular chan-
nels on the right and blood admixed with tumor on the left side. A portion
of a further blood-filled channel is seen at upper left (Masson trichrome
stain, original magnification X200).
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Published cases of tumor-to-CNS lesion metastases

Host tumor = meningioma

Primary Reported Site
cases
Breast [2,4,7,16,17, 27 Convexity (14); parasagittal/

20-22,28,29,31,32,
41,50,52,56,58-60,
69,81,83,90,93,98,
100,110]

Lung [3.,4,8-10,21,24, 22
27,36-38,46,51,71,
72,83,86,101,103,
104,111]

Renal [4,12,40,53, 8
71,87,90,102]

Unspecified [79,112] 5
Prostate [6,21,30] 3
Unknown primary 3
[19,59,60]
Parotid [97] 1
Esophagus [52] 1
Stomach [45] 1
Gallbladder [73] 1
Testicular lymphoma 1
[52]
Cervix [107] 1
Endometrium [43] 1
Lymphoma [90] 1
Melanoma [105] 1

Host tumor = acoustic neuroma

parafalcine (4); frontobasal (2);
posterior fossa (2); planum
sphenoidale (1); olfactory groove
(1); petrous ridge (1); parasellar
(1); brain unspecified (1)
Parasagittal/parafalcine (8);
convexity (5); sphenoid wing (3);
Sylvian fissure (2); posterior fossa
(2); planum sphenoidale (1);
optic nerve sheath (1)

Convexity (2); Sylvian fissure (2);
unspecified (2); sphenoid ridge
(1); tentorial (1)

Unspecified (5)

Parasagittal (2);

cerebellopontine angle (1)
Parasagittal (3)

Sphenoid ridge (1)
Unspecified (1)
Cerebellopontine angle (1)
Suprasellar (1)
Unspecified (1)

Convexity (1)
Convexity (1)
Unspecified (1)
Convexity (1)

Primary Reported cases
Breast [99,102,106] 3
Lung [21,57] 3
Stomach [84] 1

Host tumor = pituitary adenoma

Primary
cases

Reported

Histologic types

Breast [13,77,95,109] 4

Lung [54,62,75,82] 4

Unknown primary 3
[13,47,75]

Stomach [62,96] 2

Colorectal [68] 1

Renal [48] 1

Renal pelvis and 1
ureteric [18]

Malignant carcinoid 1

tumor of anterior
mediastinum [1]
Prostate [76] 1
Pancreas [76] 1

Nonsecreting (3);
gonadotrophin-secreting (1)
Nonsecreting (2); oncocytic (1);
unspecified (1)
ACTH-secreting (1);
GH-secreting (1);
gonadotrophin-secreting (1)
GH-secreting (1);
prolactin-secreting (1)
Nonsecreting (1)
Nonsecreting (1)
Nonsecreting (1)

Prolactin-secreting (1)

Nonsecreting (1)
ACTH-secreting (1)

Table 1 (continued)

Host tumor = glioma

Primary Reported Histologic types
cases
Breast [65,88,91,108] 4 Oligodendroglioma (3);
pilocytic astrocytoma (1)
Lung [63,89] 4 Anaplastic astrocytoma (2);
astrocytoma (1);
ependymoma (1)
Melanoma [33,90,112] 3 Glioblastoma multiforme (1);
oligodendroglioma (1);
glioma unspecified (1)
Unknown primary 2 Astrocytoma (1);

[50,102] glioblastoma multiforme (1)
Colorectal [61] 1 Oligodendroglioma (1)
Renal [35] 1 Glioblastoma multiforme (1)
Thyroid [74] 1 Glioblastoma multiforme (1)

Host tumor = cerebellar hemangioblastoma

Primary Reported cases

Renal (clear cell carcinoma) 4
[14,39,49,64]

Prostate [26] 1

Host tumor = central neurocytoma

Primary

Melanoma [15] 1
Host tumor = infundibular choristoma

Reported cases

Primary

Lymphoma [90] 1
Host tumor = intracranial cavernoma

Reported cases

Primary Reported Site
cases
Lung [42.,94] 2 Pons (1); temporal lobe (1)

Host tumor = spinal meningioma

Primary Reported Site
cases
Breast [44] 1 Cervical

Host tumor = spinal hemangioblastoma

Primary Reported Site

cases

Renal (clear cell carcinoma) [39] 1 Thoracic

endothelial-lined spaces, some containing extensively
necrotic tumor. The tumor consisted of sheets of large cells
with abundant eosinophilic cytoplasm, showing frequent
mitoses (Fig. 3). These tumor cells showed positive staining
for S-100, gp100 (HMB-45), and Mel-A, confirming the
morphologic diagnosis of malignant melanoma.

Hence, the diagnosis was a metastatic malignant mela-
noma within a preexisting cavernoma.

There was no neurosurgical complication and the
postoperative course was unremarkable. She underwent a
resection of an abdominal cutaneous lesion that was
confirmed to be a benign compound nevus. No other
malignant skin lesion nor ocular lesions were found. Staging
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thoracic and abdominal CT scans did not reveal any lesions.
She subsequently completed a course of whole brain
radiotherapy 30 Gy in 10 fractions.

3. Discussion

Metastases of systemic cancers to preexisting mass
lesions, phenomena termed as tumor-to-tumor metastases
in the literature, although uncommon, have been well
documented, with the most common host tumor being renal
cell carcinoma [85]. The phenomenon was first reported in
1902 by Berent [5], who described a case of mandibular
squamous cell carcinoma metastasizing remotely to a renal
cell carcinoma of the right kidney. Recorded host lesions
have included benign lesions, such as thyroid adenoma,
adrenocortical adenoma, ovarian cystoma, and hepatic
cavernous angioma [70], and malignant tumors, such as
sarcoma and adenocarcinoma of prostate, pancreas, gastro-
intestinal tract, breast, and endometrium [85]. The lung
primary tumors have been the most common metastases,
followed by the prostate, thyroid, and others [85].

Metastases of extracranial malignant tumors into intra-
cranial lesions have also been reported as a rare occurrence
in review literature and case reports. Our extensive literature
review of previously reported cases (Table 1) has found that
the phenomenon might be uncommon, but recognition of
cases had increased over the decades. The increased
frequency may be due to increased awareness of the
phenomenon, better histopathologic identification, or longer
survival of patients with systemic cancer. Tumor-to-tumor
metastases may be found at either surgery or autopsy,
usually as a part of systemic metastasis and rarely as the
initial manifestation of primary cancer.

The overwhelming majority of intracranial host tumors
have been meningiomas [2-4,6-10,12,16,17,19-22,24,
27-32,36-38,40,41,43,45,46,50-53,56,58-60,69,
72,73,79,81,83,86,87,90,93,97,98,100,101,103-105,107,
110-112]. More than 70 cases have been reported since
Fried [36] reported a case of bronchogenic carcinoma
metastasized to meningioma. A study of 660 operated
meningiomas found 2 cases of tumor-to-meningioma metas-
tases (0.3% of operated meningiomas) [60]. However, Barz
[4] documented an incidence of 4 cases of metastases-
to-meningiomas in 88 (4.5%) meningiomas in a series of
8371 autopsies, suggesting a higher frequency than the number
operated or reported. A rare metastasis to spinal meningioma
was also reported by Hockley [44]. From our literature review,
most donor tumors to meningiomas were carcinomas from
breast (35%), lung (29%), and kidney (10%). The preponder-
ance of breast and lung metastases may be explained by their
more frequent occurrence. In addition, the association
of meningioma and breast carcinoma has been well docu-
mented [60]. Hormonal, genetic, and immunologic factors
have been suggested to be the reason for this association.

Less commonly, there have been cases of metastases to
vestibular schwannomas [21,57,84,99,102,106], pituitary

adenomas [1,13,18,47,48,54,62,68,75-77,82,95,96,109],
and intracranial gliomas of various histologic types and
grades, including astrocytoma, oligodendroglioma, ependy-
moma, anaplastic astrocytoma, and glioblastoma multiforme
[33,35,50,61,63,65,74,88-91,108].

There were also reports of metastatic renal cell carcinoma
to cerebellar hemangioblastoma, mainly in patients with von
Hippel-Lindau disease [14,39,49,64], but also including one
sporadic case reported by Crockard et al [26]. A case of
metastasis to T5/6 thoracic spinal hemangioblastoma was
also recorded by Hamazaki et al [39].

Rare examples include a case of metastatic melanoma to
a central neurocytoma reported by Brown et al [15] and a
case of lymphoma metastasized to infundibular choristoma
(granular cell tumor of the infundibulum) recorded by
Takakura et al [90].

Intracranial cavernomas are not common with a quoted
incidence of 0.4% [78]. Metastasis to intracranial cavernous
angioma has rarely been reported in the literature. In 1975,
Hirtzler et al [42] reported a 35-year-old man who died of
metastatic small cell carcinoma of the lung in 1946. At
autopsy, a metastatic focus was identified within a pontine
cavernoma. Trapella et al [94] reported a 66-year-old man
who had a total removal of left temporal cystic lesion.
Histologically, the lesion was described as “an arterio-
venous haemangioma with the appearance in some parts of
a cavernous angioma.” Metastatic tissue was not noted in
this specimen. The patient subsequently represented
3 months later with recurrent symptoms and a recurrent
left temporal cystic lesion was partially removed. The
microscopic examination showed a pulmonary small cell
metastasis. However, this latter case did not conclusively
show a metastasis within the vascular malformation, but a
metastasis in a previous site of vascular malformation.
Extracranially, metastases to hepatic cavernoma had been
reported in 4 instances [11,34,66,70]. Our case adds another
case to the rare identification of metastasis into a vascular
malformation, and represents the first case of metastasis to
intracranial cavernoma involving malignant melanoma as
the primary tumor.

In total, we found 115 reported cases of metastases of
extracranial malignancies to central nervous system (CNS)
lesions. Most primary tumors were breast (34%), lung
(30%), and renal (13%). Melanoma contributed only 4% of
reported cases. These figures are different from the reported
frequencies of common brain metastases, with most primary
tumors being lung (50%), breast (15%), and melanoma
(10.5%) [67]. The higher incidence of breast and renal
metastases to a CNS lesion relative to lung tumor, compared
with their reported proportion in normal CNS bed, may be
related to the association of breast carcinoma with menin-
gioma in female patients and renal clear cell carcinoma with
hemangioblastoma in patients with von Hippel-Lindau
disease, as discussed above.

To be comprehensive, no published reports are excluded
from the listing in Table 1. The table also includes cases
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mentioned without specific details and illustration, such as
those of Zulch [112], Kepes [52], and Scheithauer [82].
Nevertheless, they should not all be accepted without
reservation. Some histologic subtypes of meningioma and
glioma can resemble metastatic lesions and vice versa. Mork
and Rubinstein [63] argued that the case report by Farns-
worth [33], which described a case of metastatic melanoma
into an oligodendroglioma, could not be accepted without
reservation due to its unconvincing illustration because the
ability of a metastatic intracranial melanoma to mimic a
glioma is well known. Similarly, Russell and Rubinstein
[80] contended that the case report by Posnikoff and
Stratford [74], which described a thyroid papillary carcino-
ma metastasis to a glioblastoma multiforme, may in fact
represent a glioblastoma multiforme with epithelial-like
formations. In the case reported by Osterberg [71], argued
Smith et al [86], with presumed renal clear cell carcinoma
metastasizing to meningioma, the clear cell could simply
represent intrinsic clear cells of the meningioma. Recent
cases can now be more accurately categorized with the help
of immunohistochemical stains.

In our case, the long clinical history of epilepsy and the
skeleton of the lesion with its smooth well-demarcated
fibrous wall and vascular channels with variable size
lumens separated by purely collagenous tissue without
brain parenchyma were typical of cavernoma. The distinc-
tively separate lesion within the cavernoma showed
histologic and immunohistochemical characteristics of
melanoma with positive staining for S-100, gpl100
(HMB-45), and MEL-A.

The precise mechanism of this unique melanoma-to-
cavernoma metastatic phenomenon remains undefined.
Theories proposed to explain the metastases to meningio-
mas and other host tumors can similarly explain some
possible reasons for metastasis to a cavernoma.

Generally, metastases were found in slow-growing host
lesions, thus providing themselves as a potential host for a
longer period. This might explain the overall rarer cases of
malignant gliomas as the host lesions. Cavernomas may
remain asymptomatic for years.

Several authors have mentioned the rich vascularity of
the host tumor as a possible predisposing factor increasing
their chance of capturing circulating cancer cells [6,83]. A
cavernoma, as a vascular malformation, has a highly
vascular architecture, which may increase the chances of
encountering hematogenous metastases. The slow blood
flow within the lesion may increase the likelihood of
adherence to vessel wall by the metastatic emboli.

Gyori [38] suggested the high collagen contents of
meningioma as offering a favorable biochemical soil for
metastatic growth. Similarly, the frequently found organized
thrombi in cavernomas may serve to anchor the platelet-
tumor aggregate and may also provide the metastasis a
“fertile soil” for seeding and growth. The ease of expansile
growth within the cavernoma may also be a factor in
successful metastatic growth.

Hormonal influences and genetic factors may be impor-
tant. For example, both meningiomas and breast carcinomas
commonly express estrogen and progesterone receptors. The
occurrence of metastatic renal clear cell carcinoma into
cerebellar hemangioblastomas in patients with von Hippel-
Lindau disease suggests the influence of genetic factors.

Recently, adhesive interactions between tumor cell
surface receptors and endothelial cell adhesion molecules
are thought to contribute to tumor cell arrest and extrava-
sation during hematogenous metastasis [25,92]. Melanoma
cells are known to express integrin on their surface, which
can interact with cell adhesion molecules expressed on the
endothelial surface, leading to tumor cell adherence in in
vitro studies [23,55]. It is possible that such cell adhesion
molecules are expressed on the endothelial cells of
cavernoma. Cell adhesion molecules, such as E-cadherin,
have been demonstrated by Watanabe et al [100] to be
expressed in the donor tumor, the invasive breast ductal
carcinoma, and the recipient tumor, the meningioma.

Hope and Symon [46] and Mork and Rubinstein [63]
believed that no causal relationships can be invoked for
these coexistence of two different tumors and suggested that
the phenomena of metastases in preexisting mass lesions
should be regarded as coincidental [107].

4. Conclusion

A patient with tumor-to-intracranial cavernoma metasta-
sis is reported. A literature review disclosed an increase in
reporting of the uncommon phenomenon of metastasis into
preexisting intracranial lesions. It should therefore be
considered as a differential diagnosis in patients with
history of systemic cancer who present with progression
of preexistent intracranial lesions.
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