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Intra-Axial Metastatic Angiosarcoma of the Central
Nervous System Associated with Anemia, Pulmonary
Tuberculosis and Short Survival
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Abstract Introduction Angiosarcoma (AG) is a malignant mesenchymal neoplasm that pre-
dominantly affects the soft tissues and, to variable degrees, expresses the morphologi-
cal and functional characteristics of the endothelium. The incidence of sarcomas of the
central nervous system (CNS) is low (0.5% to 2.7%), and AGs involving the brain are even
rarer.

Case Description A 45-year-old male patient presented with complaints of headache,
nausea, and vomiting. An examination showed bilateral papilledema and a right lung
pleurotomy. The patient’s previous history included drug addiction, pulmonary
tuberculosis, lung abscess, pleural empyema, and pulmonary artery embolization

Keywords for severe hemoptysis. Computed tomography/magnetic resonance imaging scans
= angiosarcoma revealed a large intra-axial lesion extending into the right parietal and temporal lobes,
= brain sarcoma with hemorrhagic zones. The patient underwent surgical resection of the lesion.
= central nervous Microscopy showed a poorly-differentiated, high-grade malignant tumor composed of
system plump/epithelioid cells forming small vascular spaces and solid nests, compatible with
= pathology AG.In the postoperative period, the patient developed recurrent hemoptysis. A biopsy
> immuno- of the tissues adjacent to the pleurotomy determined the diagnosis of pulmonary AG.
histochemistry At 30 days after the resection, the patient died from hemoptysis, hemothorax, lung
= prognosis atelectasis, and intracranial hypertension related to the recurrence of the brain tumor.
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Conclusion Angiosarcoma is a rare neoplasia related to short survival due to the high
proliferative index, which must be considered in patients presenting hemorrhagic
tumors. No specific genetic abnormalities have been described for this neoplasia.

Introducao O angiossarcoma (AG) é uma neoplasia mesenquimal maligna que afeta
predominantemente os tecidos moles e, em graus variaveis, recapitula as caracteristi-
cas morfoldgicas e funcionais do endotélio. A incidéncia de sarcomas do sistema
nervoso central (SNC) é baixa (0,5% a 2,7%), e os AGs envolvendo o cérebro sdo ainda
mais raros.

Descricao do Caso Paciente masculino, 45 anos, apresentou queixa de dor de cabeca,
nausea e vomitos. O exame fisico mostrou papiledema bilateral e pleurostomia a
direita. A historia prévia incluia drogadicao, tuberculose pulmonar, abscesso pulmonar,
empiema pleural e embolizacdo da artéria pulmonar por hemoptise grave. A tomo-
grafia computadorizada | ressonancia magnética revelou uma grande lesdo intra-axial
com zonas hemorragicas que se estendia para os lobos parietal e temporal direitos. O
paciente foi submetido a resseccao cirlrgica da lesdo. A microscopia mostrou um
tumor maligno de alto grau, pouco diferenciado, composto por células fusiformes |
epitelioides, formando pequenos espacgos vasculares e ninhos sélidos, compativeis com
AG. No poés-operatério, o paciente desenvolveu hemoptise recorrente. A biépsia dos
tecidos adjacentes a pleurostomia determinou o diagnéstico de AG pulmonar. Apés 30
dias da resseccao, o paciente faleceu por hemoptise, hemotorax, atelectasia pulmonar
e hipertensdo intracraniana relacionada a recorréncia do tumor cerebral.

Conclusao A AG é uma neoplasia rara relacionada a curta sobrevida devido ao alto
indice proliferativo, que deve ser considerada em pacientes com tumores hemorragi-

= prognostico

Introduction

Malignant mesenchymal neoplasms of the central nervous
system (CNS) are uncommon lesions that typically affect adults
and occur as secondary tumors. Angiosarcomas (AGs) are
aggressive supratentorial tumors that rarely affect CNS tis-
sues.'”3 The primary tumor site can be difficult to determine
when CNS AG is diagnosed with involvement of other organ
systems. Brain AGs are intra-axial enhancing lesions associated
with edema and mass effect.’~® Upon gross examination, the
tumor is typically soft and reddish, with extensive hemorrhagic
areas. Microscopically, it is described as a high-grade tumor
with elongated to plump cells and distinct vascular channels.
Undifferentiated tumors, however, are not uncommon.' 3
The present study reports a case of a male patient with
metastatic CNS AG and concomitant iron-deficiency anemia,
tuberculosis, and pulmonary AG. We then discuss the mor-
phological and clinical findings of this unusual neoplasm.

Case Report

A 45-year-old male patient was referred to the hospital with
complaints of headache, nausea, and vomiting for 6 days. He
had a previous history of drug addiction and pulmonary
tuberculosis, which had been treated in the previous eight
months. The pulmonary tuberculosis was complicated by a
pulmonary abscess, severe hemoptysis, pleural empyema, and

cos. Nenhuma anormalidade genética especifica foi descrita para esta neoplasia.

pulmonary hypertension. The patient underwent pulmonary
artery embolization for the management of the hemoptysis in
the previous two months. Upon physical examination, the
patient had a regular general condition, bilateral papilledema,
and a right lung pleurotomy. Iron-deficiency anemia was
detected in a laboratory test and was associated with the
multiple episodes of moderate to severe hemoptysis. Myco-
bacterium tuberculosis was previously identified in lung-biop-
sy material by Ziehl-Neelsen staining. Computed tomography
(CT) and magnetic resonance imaging (MRI) scans revealed an
intra-axial expansive lesion measuring 4.8 cm in largest diam-
eter in the right parietal and temporal lobes (~Fig. 1) associ-
ated with a large hematoma, perilesional edema, and midline
shift. The patient underwent surgical resection of the lesion
and drainage of the hematoma that was responsible for
intracranial hypertension. The surgical specimen was com-
posed of irregular, soft, and reddish tissue fragments, the
largest measuring 2.2 cm in diameter. The microscopic exami-
nation revealed a poorly-differentiated, high-grade malignant
tumor composed of plump epithelioid cells forming small
vascular spaces and solid nests (=Fig. 2). The lesion had
positive immunostaining for CD34 (~Fig. 3), CD31 (~Fig. 4),
Fli-1, factor VIII, and VEGFR and negative immunostaining for
glial fibrillary acidic protein (GFAP), synaptophysin, neurofila-
ment protein, CKM, actin 1A4, desmin, HHV-8, SOX-10, Anti
Melan A antibody (melan-A). The diagnosis of CNS AG was thus
established. In the postoperative period, the patient had new
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Fig. 1 Computed tomography scan showing a lesion extending into
the right parietal and temporal lobes.

episodes of hemoptysis, and CT scans showed a large lesion
compromising the lower lobe of the right lung(~Fig. 5),
associated with hemothorax. A lung biopsy of the site of
pleurotomy determined the diagnosis of AG. The patient
died 30 days after brain resection from massive hemoptysis,
hemothorax, right lung atelectasis, and intracranial hyperten-
sion caused by tumor relapse (~Fig. 6).

Discussion

Angiosarcoma is a malignant mesenchymal neoplasm that,
to variable degrees, expresses the morphological and func-

Fig. 2 Microscopy image of a poorly-differentiated, high-grade
malignant tumor composed of plump epithelioid cells forming small
vascular spaces. Hematoxylin-eosin, x200.
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Fig. 3 Neoplastic cells showing marked immunostaining for Cluster
of Differentiation 34 (CD34) (Ventana Systems), x200.

tional characteristics of the endothelium. The incidence of
brain sarcomas varies from 0.5% to 2.7%, and AG accounts for
less than 1% of all sarcomas. The malignancy has a significant
predilection for the skin (~50% of cases) and superficial soft
tissues, affecting predominantly the lower limbs."3’~?
About 10% of AGs are located in deep soft tissues, whereas
the remainder are found mainly in the heart, spleen, breast,
kidney, and bones. Metastatic and primary CNS AGs are very
rare, but can occur in children and adults. Congenital cases
have also been reported.’>10-12 Metastatic CNS AGs are
associated with intra-axial hemorrhage, and disseminate to
cerebral tissues via a hematogenous route, although direct
invasion of adjacent tissues can also occur. The heart is
reported as the most common primary site for AG tumors
metastasizing to the brain (~75% of cases, usually originating
in the atrium)."~>19-12 Less commonprimary sites include
the skin, the legs, the lungs, the pleura, the kidneys, the soft
tissues, the gastrointestinal tract, the bones, and the spleen.

&

Fig. 4 Neoplastic cells showing positive immunostaining for Cluster
of differentiation 31 (CD31) (Ventana Systems), x200.



Fig. 5 Computed tomography scan showing a right hemothorax and
an expansive lesion affecting the lower lobe of the right lung.

Exposure to industrial solvents, radiation, neurofibromato-
sis, Maffucci syndrome, Klippel-Trenaunay syndrome, and
old surgical scars have been suggested as etiological
factors.'?~1®

The most common findings of CNS AG are related to the
mass effect and hemorrhagic episodes, including headache,
nausea, vomiting, dizziness, seizures, hemiparesis, hemi-
anopsia, lethargy, aphasia, and increased intracranial pres-
sure.>10.12-14 The frontal, temporal, and parietal lobes are
predominantly compromised (~70% to 80% of the
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cases).">10:12-14 The CT/MRI scans usually reveal a hetero-
geneous hemorrhagic lesion with variable signal intensities
onT1- and T2-weighted images and adjacent areas of edema.
Hydrocephalus, cystic dilation, and calcifications may be
identified in large tumors by radiological examina-
tion."-310.12-14 Extensive hemorrhagic lesions are frequently
misdiagnosed as hematomas on CT scans. The radiological
differential diagnosis of CNS AG includes other tumors with
hemorrhagic foci, such as choriocarcinoma, thyroid cancer,
melanoma, renal-cell carcinoma, lung carcinoma, and
glioblastoma.’-1214-19

Upon gross examination, AGs are typically multinodular
hemorrhagic masses with cystic degeneration and necro-
sis."361216 Microscopically, AGs show a wide range of mor-
phological traits, ranging from anaplastic tumors to well-
differentiated, anastomosing vessels. Different characteristics
can be observed in a single neoplasm. Solid areas are composed
of high-grade epithelioid plump cells with abundant cytoplasm
and large nuclei.'>6-1216.20 wel|-differentiated areas are char-
acterized by distinct branched vascular channels covered by
endothelial cells with mild to moderate atypia. The nuclei are
usually vesicular and contain one or several small nucleoli or a
prominent macronucleolus. The cytoplasm is commonly eosin-
ophilic and often contain one or more vacuoles, which may be
clear or empty, or hold intact or fragmented erythro-
cytes.">6:1220 The architectural patterns include sinusoidal,
ectatic, cavernous, solid, fascicular, epithelioid, and, rarely,
foamy cells. The majority of AGs show a high mitotic index,
marked nuclear atypia, and coagulative necrosis. In some areas,
the tumor may contain a considerable amount of connective
tissue interspersed between the vascular spaces.' 36121620 The
immunohistochemical profile of neoplastic cells includes posi-
tive staining for CD34, CD31, factor VIII, The transcription factor

4

Fig. 6 Postoperative computed tomography scan showing a tumoral lesion compromising the right parietal and temporal lobes.
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Table 1 Similar cases of metastatic angiosarcoma of the central nervous system reported in the literature

Authors | Age/ Clinicalfindings Topography Primary | Treatmentmodality | Outcome
Gender site
Lin 63 years/ | Weakness in the rightarm Left frontal lobe Heart Tumor resection Alive 12 months
et al? male aftersurgery
Zakaria 45 years/ | Two-week history of confusion, Multiple cerebral lesions Heart Radiotherapy Died after three
et al'® female left hemiparesis and upper weeks in the hospital
motor neuron facial palsy
Zakaria 68 years| | Three-week history of occipital Left cerebellar, right occipital | Heart Excision of the left Died six weeks after
et al” female headache, ataxia and weakness and parietal periventricular cerebellar lesion brain surgery
in the left arm regions.
Kuratsu 17 years/ | Severe headache and progressively | Pineal region Liver Radiationtherapy Died twelve months
et al® male worsening visual complaint after brain surgery
Kuratsu | 31 years/ | Severe headache and a Left posterior temporal lobe, [ Femur Surgical resection Died sixteen months
et al® female mild right hemiparesis left thalamus, and cerebellar after brain surgery
vermis
Akutsu 53 years/ | Sudden onset of left-sided Right frontal lobe Aorta Surgical resection Died after surgery
etal'” male hemifacial convulsion artery
and dysarthric speech
Vaquero | 30 years/ | Headacheandvomiting Right frontal lobe Heart Surgical resection Died sixteen months
et al'’ male after brain surgery
Kardes 35 years/ | Decline in the level of Both parieto-occipitalareas Penis Surgical resection Died one month after
et al?* male consciousness and brain surgery
quadriparesia
Plotnik 61 years/ | Blurringof visual acuity Right occipital lobe Spleen Surgical resection Lived five years
et al®® female after splenectomy

erythroblastosis virus E26 transforming sequence related gene
(ERG), Fli-1, and, less frequently, D2-40 and Anti-alpha smooth
muscle Actin antibody (SMA). Epithelioid AG frequently exhibits
positive immunostaining for CKM and EMA. Expression for
HHV-8 and latency-associated nuclear antige (LANA-1) anti-
bodies are characteristic of Kaposi sarcoma, whereas gliosar-
coma with angiosarcomatous features may show positive
staining for GFAP.5~%11-13.21 The ultrastructural findings include
epithelioid/plump neoplastic endothelial cells disposed in a
basal lamina and showing tight junctions and surface-oriented
pinocytotic vesicles. An incomplete layer of pericytes is a
common ultrastructural finding of CNS AGs.!26-81213.16 No
specific genetic abnormalities have been described for primary
CNS AGs, which frequently exhibit upregulation of vascular-
specific receptor tyrosine kinases, such as TIE1, KDR, FLT1, and
TEK. Upregulation of VEFGR3 (FLT4) in 535 is found in 25% of
metastatic AG cases, and upregulation of MYC in 8q24 is a
hallmark of radiation-induced AG. Mutations in vascular endo-
thelial growth factor (VEFGR) (KDR) are observed in 10% of AG
cases. Histological differential diagnoses include epithelioid
hemangioendothelioma, Kaposi sarcoma, gliosarcoma with
angiosarcomatous features, metastatic carcinomas, and
choriocarcinoma.’”11-16:20-25 _taple 1 shows a short narrative
review of metastatic CNS AG cases found in the PubMeddatabase
that are comparable to the case herein reported.

Surgical resection of both primary and secondary CNS AGs
with adjuvant chemotherapy is the treatment of choice.
There is no significant evidence for radiothera-
py.>3810.12.13.16.18.22 The prognosis is poor, with most
patients dying within six months after surgery/histological
diagnosis. The factors associated with a worse prognosis
include older age, large tumors, and high Cell proliferation
marker (K;-67) expression.z'3’10'12'16'18'22
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Angiosarcoma is a rare neoplasia related to short survival
due to the high proliferative index, and it must be considered
in patients presenting hemorrhagic tumors. In the present
article, the authors reported a case of lung AG determining
CNS metastasis and severe anemia due to frequent episodes
of intractable hemoptysis. At this time, no immunohisto-
chemical findings are able to predict the prognosis or clinical
course, and no specific genetic abnormalities have been
described for this neoplasia.

Abbreviations and Acronyms

CNS central nervous system

AG angiosarcoma

CT computed tomography

MRI magnetic resonance imaging

CD34 cluster of Differentiation 34

CD31 cluster of differentiation 31

Fli-1 nuclear marker of endothelial
differentiation

VEGFR vascular endothelial growth factor.

GFAP glial fibrillary acidic protein

CKM anti-cytokeratins

actin 1A4 anti-a-Actin antibody

HHV-8 anti-hyman herpesvirus type 8

SOX-10  SRY-related HMG-box 10 protein

melan-A  anti Melan A antibody

ERG the transcription factor erythroblastosis virus
E26 transforming sequence related gene

D2-40 podoplanin

SMA anti-alpha smooth muscle actin antibody

EMA epithelial membrane antigen antibody

LANA-1  latency-associated nuclear antigen



TIE1 tyrosine kinase with immunoglobulin like and
EGF like domains 1

KDR anti-KDR (Ab-1214) antibody

FLT1 fms related tyrosine kinase 1 protein

TEK anti-tyrosine-protein kinase receptor

VEFGR3  vascular endothelial growth factor receptor 3

FLT4 fms related receptor tyrosine kinase 4

MYC recombinant Anti-c-Myc antibody

Ki-67 cell proliferation marker
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