
Oral and Salivary Gland Angiosarcoma:
A Clinicopathologic Study of 29 Cases
Julie C. Fanburg-Smith, M.D., Mary A. Furlong, M.D., Esther L. B. Childers, D.D.S.

Departments of Soft Tissue (JCFS and MAF) and Oral and Maxillofacial Pathology (ELBC), Armed Forces
Institute of Pathology, Washington, D.C.

Angiosarcomas of the oral and salivary gland area
are extremely rare, mostly presented as case re-
ports. We wanted to study the clinicopathologic fea-
tures of a series of oral and salivary gland angiosar-
comas. Cases coded as “angiosarcoma” were
retrieved from the Oral and Maxillofacial Pathology
Department of the Armed Forces Institute of Pa-
thology. Patient folders and pathology were re-
viewed and recorded; immunohistochemistry and
follow-up were obtained. Inclusion required oral or
salivary gland location, vasoformative growth, cyto-
logic atypia, mitoses, and vascular markers. Skin,
bone, and subcutaneous angiosarcomas were ex-
cluded. Primary and secondary (metastatic) oral an-
giosarcomas were included. The 22 primary angio-
sarcomas involved tongue (n � 9), parotid (n � 4),
lip (n � 4), submandibular gland (n � 3), and 1 each
of soft and hard palate. The 7 secondary angiosar-
comas involved the gingiva (n � 4) and parotid
gland (n � 3). Overall, patient ages ranged from
6–90 years (mean, 55 years). There were 15 males
and 14 females. Symptoms included a mass with
recent enlargement and bleeding. Tumor sizes
ranged from 0.8–7.0 cm (mean, 2.6 cm). Histologi-
cally, all tumors were vasoformative; 86% had solid
and 17% had distinctive papillary areas. Eight (28%)
were classified as the epithelioid subtype. Immuno-
histochemical stains showed that the tumor cells
were positive for Factor VIIIrag in 19/21, CD31 in
16/19, CD34 in 7/12, and Ulex in 1/1. Primary tu-
mors were classified as low grade (n � 7, in all

locations except salivary gland), intermediate (n �
7), and high grade (n � 8); all secondary tumors
were high grade. Follow-up was available on 14/22
primary and 7/7 secondary angiosarcomas. Of pri-
mary tumors, two tongue angiosarcoma patients
died at 1 and 9 years, but 4 were alive without
disease over a mean of 7.3 years (range, 1–13 years).
Four primary salivary gland angiosarcoma patients
were alive without disease over a mean of 5.8 years
(range, 1–14 years), and 1 had only a late (15 years)
metastasis and death (at 20 years). Three primary
lip angiosarcoma patients were without disease
over a mean of 14.3 years (range, 13–16 years). Of
secondary tumors, three salivary gland angiosar-
coma patients died within 1 year, and all four sec-
ondary gingival angiosarcoma patients died of dis-
ease within 3 years. Assessing follow-up of primary
oral and salivary gland angiosarcoma patients by
grade, 5 patients with high-grade tumors had no
evidence of disease over a mean of 7.6 years (range,
1–16 years), 3 patients with intermediate-grade
tumors had no evidence of disease over a mean of
12.7 years (range, 11–14 years), 2 patients with
intermediate-grade tumors died of disease at 9 and
20 years, 3 patients with low-grade tumors had no
evidence of disease over a mean of 6.3 years (range,
1–14 years), and 1 patient with low-grade tumor
died of disease at 1 year. Primary oral and salivary
gland angiosarcomas, albeit rare, mostly involve the
tongue, parotid gland, and lip of adults, often with
relatively good outcome. Although the most com-
mon angiosarcomamorphology in this area is spin-
dled vasoformative and solid, almost one third of
oral and salivary gland angiosarcomas are the rare
epithelioid angiosarcoma variant. Most gingival and
few parotid angiosarcomas appear to be metastases
from other locations, with many patients succumb-
ing to death within 3 years. Despite predominantly
high- or intermediate-grade morphology, patients
with primary angiosarcoma of the tongue, salivary
gland, and lip have a better prognosis than do pa-
tients with primary cutaneous or deep soft tissue
angiosarcoma, including those patients with sec-
ondary oral and salivary gland involvement.
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Angiosarcoma generally occurs in the skin and sub-
cutis or skeletal muscle and has been described in
the spleen, bone, liver, and breast (1). Oral and
salivary gland area angiosarcomas are extremely
rare, comprising only 2% of a series of all angiosar-
comas (2) and 0.6 to 30% of series or reviews of
published head and neck angiosarcomas (excluding
scalp) (3–5). Oral and salivary gland angiosarcomas
are mostly presented as single case reports (1, 2,
5–25). Larger head and neck sarcoma studies failed
to reveal which angiosarcomas have oral locations
(26). In our experience, oral and salivary gland an-
giosarcoma represent only 1% (29/2139) of all an-
giosarcoma consultation cases in our files. We
wanted to study the clinicopathologic features of a
series of angiosarcomas, located specifically in the
oral region, including salivary glands.

MATERIALS AND METHODS

Cases coded as “angiosarcoma” were retrieved
from the Oral and Maxillofacial Pathology Registry
of the Armed Forces Institute of Pathology. Patient
folders and pathology were reviewed and recorded;
immunohistochemistry and follow-up were ob-
tained. Inclusion in the study required oral or sali-
vary gland location, vasoformative growth, cyto-
logic atypia, mitoses, and vascular markers. Skin,
bone, and subcutaneous angiosarcomas were ex-
cluded. Tumors were graded according to previ-
ously established criteria (27).

Tissue from all tumors was fixed in formaldehyde
and paraffin embedded. Sections (5-�m thick) were
stained with routine staining methods. For all cases
examined by immunohistochemistry, either avail-
able formaldehyde-fixed, paraffin-embedded mate-
rial or available unstained reserve slides were used.
As a detection system, the avidin-biotin complex
labeled with peroxidase was employed. Some cases
lacked enough material to obtain all or any immu-
nohistochemical stains. Automated DAKO or Ven-
tana autostainers were used. The following primary
antibodies/stains were studied: FVIIIrag (poly-
clonal; pepsin digestion, 1:100 dilution; DAKO
Corp, Carpinteria, CA.), CD31 (JC/71, pepsin, 1:40;
DAKO), CD34 (Qbend 10; pepsin, 1:40; DAKO), Ulex
europaeus lectin (UEA-1, 1:10; EY Laboratories, Inc,
San Mateo, CA), cytokeratins (AE1/AE3, keratin
cocktail, pankeratins; protease digestion, 1:2, Sig-
net, Dedham, MA), S-100 protein (polyclonal; 1:800;
DAKO), melanosome (HMB-45; 1:50, DAKO),
desmin (D-33; microwave, 1:40; DAKO), �-smooth
muscle actin (1E7; 1:8000; Sigma, St Louis, MO),

muscle-specific actin (HHF-35; 1:1600; Enzo, Farm-
ingdale, NY), and leukocyte common antigen
(CD45RB, predilute, antigen retrieval EDTA, Ven-
tana kit; Tucson, AZ).

RESULTS

Twenty-nine angiosarcomas included 22 primary
(Table 1) and 7 secondary tumors (Table 2). The
primary angiosarcomas were from tongue (n � 9,
Figs. 1–3), parotid (n � 4), lip (n � 4), submandib-
ular gland (n � 3, Fig. 4), and 1 each of soft and
hard palate. The secondary angiosarcomas (meta-
static to oral and salivary gland location) were in
the gingiva (n � 4, Fig. 5) and parotid (n � 3, Fig. 6).
Patient ages ranged from 6–90 years (mean, 55
years). There were 15 males and 14 females. Symp-
toms included a mass with recent enlargement and
bleeding. Tumor sizes ranged from 0.8–7.0 cm
(mean, 2.6 cm). Histologically, all tumors were va-
soformative, 86% (25 cases) had solid and 17% (5
cases) had distinctive papillary areas. Twenty-eight
percent (8 cases) were classified as the epithelioid
subtype with large vesicular nuclei, prominent nu-
cleoli, eosinophilic cytoplasm, and cytoplasmic
vacuoles containing erythrocytes (i.e., epithelioid
endothelial cells). All cases had endothelial cell mi-
toses; prominent necrosis was present in 11 cases and
superficial ulceration, in 7 cases. Most cases had none
or only mild lymphocytic inflammation; three cases
had a moderate lymphocytic response, and two cases
had a severe lymphocytic response. Immunohisto-
chemical stains on paraffin-embedded tissue showed
that the tumor cells were positive for Factor VIIIrag in
19/21, CD31 in 16/19, CD34 in 7/12, and Ulex in1/1.
Factor VIIIrag and CD31 tended to be more diffuse
and CD34was focal andmore difficult to demonstrate
when positive (Fig. 7). All cases studied, when mate-
rial was available, were negative for pankeratin, S100
protein, HMB45, desmin, actins, and leukocyte com-
mon antigen. Primary tumors were classified as low
grade (n � 7, in all locations except salivary gland),
intermediate (n � 7), and high grade (n � 8). All seven
secondary angiosarcomas were high grade. All cases
were surgically excised; margin status could not be
assessed from the submitted consultationmaterial. Of
high-grade tumors, two parotid tumors were treated
with chemotherapy, and one gingival and one parotid
tumor, with radiation therapy.

Follow-Up, Primary Angiosarcoma
Follow-up was available on 14/22 primary angio-

sarcoma patients. Follow-up on six (67%) patients
with primary tongue angiosarcomas, over a mean
of 6.5 years (range, 1–13 years), revealed that only
two patients died at 1 and 9 years. Four primary
tongue angiosarcoma patients were alive without
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disease at a mean of 7.3 years (range, 1–13 years).
The five primary salivary gland angiosarcoma pa-
tients were followed over a mean of 8.6 years, with
only one patient having a late (15 years) metastasis
and death (20 years), and 4 patients with no evi-
dence of disease over a mean of 5.8 years (range,
1–14 years). Three primary (75%) lip angiosarcoma
patients revealed no evidence of disease over a
mean of 14.3 years (range, 13–16 years).

Of 22 patients with primary tumors, 14 with
follow-up included 5/8 patients with high-grade tu-
mors, 5/7 patients with intermediate-grade tumors,
and 4/7 patients with low-grade tumors. Of the
primary high-grade tumors with follow-up, all 5
patients had no evidence of disease over a mean of
7.6 years (range, 1–16 years). Of the primary
intermediate-grade tumors with follow-up, 3 pa-
tients had no evidence of disease over a mean of

TABLE 1. Clinicopathologic Data on 22 Primary Oral and Salivary Gland Angiosarcomas

Case Age Sex Location Grade Morphology*
Recurrence

or Metastasis
Duration Status

Time
Interval

1 30 F Tongue High Epithelioid and solid No follow-up N/A N/A N/A
2 62 M Tongue High Epithelioid and focal No follow-up N/A N/A N/A
3 24 F Tongue Inter-mediate Solid None N/A NED 11 years
4 30 F Tongue Inter-mediate Solid None N/A NED 13 years
5 68 M Tongue Inter-mediate Solid Not known N/A DOD 9 years
6 6 F Tongue Low Solid No follow-up N/A N/A N/A
7 30 M Tongue Low Solid (focal) None N/A NED 4 years
8 65 M Tongue Low Solid Not known N/A DOD 1 year
9 83 F Tongue Low Vasoformative None N/A NED 1 year

10 66 F Parotid High Solid None N/A NED 1 year
11 66 M Parotid High Solid None N/A NED 3 years
12 90 F Parotid High Solid No follow-up N/A N/A N/A
13 58 F Parotid Inter-mediate Solid Metastasis to

lung
15 years DOD 20 years

14 59 M Submandibular High Solid None N/A NED 5 years
15 38 F Submandibular Inter-mediate Solid None N/A NED 14 years
16 47 M Submandibular Inter-mediate Solid No follow-up N/A N/A N/A

17 67 F Lip High Epithelioid and solid None N/A NED 13 years
18 52 F Lip High Epithelioid and solid None N/A NED 16 years
19 68 M Lip Inter-mediate Solid No follow-up N/A N/A N/A
20 18 M Lip Low Papillary None N/A NED 14 years

21 16 M Soft palate Low Very focal epithelioid
papillary, and solid

No follow-up N/A N/A N/A

22 82 M Hard palate Low Solid No follow-up N/A N/A N/A

* All tumors have vasoformative areas.
M � male; F � female; N/A � not applicable; DOD � died of disease; NED � no evidence for disease.

TABLE 2. Clinicopathologic Data on Seven Secondary (Metastatic) Oral and Salivary Gland Angiosarcomas

Case Age Sex Location Grade Morphology*
Metastatic from
which Primary

Location

Recurrence or
Metastasis

Duration Status
Time

Interval

1 71 M Parotid High Solid Lung? Mets to lung and
parotid

At presentation DOD 1 year

2 72 F Parotid High Epithelioid
(focal) and
solid

Primary skin of
forehead

Met to parotid
and cervical
lymph nodes

2 months DOD 1 year

3 65 F Parotid High Solid Primary temple
skin

Met to parotid Within 1 year DOD 1 year

4 65 F Gingiva,
interdental,
teeth #27–30

High Papillary Primary skin of
arm, s/p XRT
for breast
cancer

Mets to gingiva 1 year DOD 2 years

5 65 M Right upper
gingiva

High Epithelioid,
solid, and
focally
papillary

Primary skin of
forehead

Mets to oral
mucosa

Within 2 years DOD 2 years

6 69 M Maxillary gingiva High Epithelioid
and solid

Skin primary Mets to gingiva
and pleura

1 year DOD 1 year

7 69 M Maxillary gingiva High Focal
papillary

Primary
paranasal
sinus

Mets to gingival 2 years DOD 3 years

* All tumors have vasoformative areas.
M � male; F � female; mets � metastases; N/A � not applicable; DOD � died of disease; NED � no evidence for disease.
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12.7 years (range, 11–14 years), and two patients
died of disease at 9 and 20 years. Of the primary
low-grade tumors, 3 patients had no evidence of
disease over a mean of 6.3 years (range, 1–14 years),
and one patient died of disease at one year.

Follow-Up, Secondary (Metastatic)
Angiosarcoma

Follow-up on three secondary parotid angiosar-
comas included two patients with known skin pri-
maries and one patient with pulmonary lesions at
presentation (secondary salivary gland angiosarco-
ma), all of whom died of disease within 1 year. All
four high-grade gingival angiosarcomas repre-
sented metastases (secondary oral angiosarcoma)
within 2 years from primary angiosarcoma in para-
nasal sinus (n � 1) and skin (n � 3); all of these
patients died of disease within a mean of 2.3 years
(range, 1–3 years). In summary, all patients with
secondary (metastatic) tumors to the oral and sali-
vary gland region succumbed to death from disease
within 3 years.

DISCUSSION

Oral and salivary gland angiosarcoma is exceed-
ingly rare. This study represents the largest series of

oral and salivary gland angiosarcomas (n � 29). We
wanted to study the clinicopathologic features of
both primary angiosarcomas (n � 22) and second-
ary angiosarcomas (n � 7) because of the scarcity of
angiosarcomas reported in this region.

To our knowledge, there have been only 15 total
primary oral or salivary gland angiosarcomas re-
ported in the English literature, presented mainly as
single case reports. These include four primary
tongue angiosarcomas (3–5, 20, 23) one primary
parotid angiosarcoma (12), one primary subman-
dibular salivary gland angiosarcoma (21), two pri-
mary floor of mouth angiosarcomas (13, 23), two
primary buccal mucosa angiosarcomas (2, 14),
three primary gingival angiosarcomas (6, 16, 23),
one primary hard palate angiosarcoma (4), and one
unspecified mouth angiosarcoma (4). There are no
primary lip angiosarcomas in the English literature.
The current series includes 22 primary angiosarco-
mas of oral and salivary gland location, including
four primary lip angiosarcomas.

The follow-up on the primary oral and salivary
gland angiosarcomas in the literature is either
largely unknown or favorable, with the exception of
a few cases. Many primary oral angiosarcoma pa-
tients died from unrelated causes (usually heart
disease or treatment-related death) shortly after
treatment of their tumor or were lost to follow-up
(5, 6, 13, 16, 20).

On the other hand, oral angiosarcoma patients in
the literature with longer follow-up usually have
relatively good outcome. A patient with a gingival
angiosarcoma was alive and without evidence for
disease 2 years after en bloc resection (23). The
tongue angiosarcoma patient presented by Farr et
al. (4) was without evidence of disease over 25
years, after wide excision. In the same series, the
patient with a 1.5-cm hard palate angiosarcoma
was 16 years without evidence of disease after sur-
gical excision (4). Likewise, a patient with a 3-cm
parotid angiosarcoma was without evidence of dis-
ease at 11 months after total parotidectomy, mod-
ified radical neck dissection, partial ear resection,
and adjuvant chemotherapy (12). A buccal mucosa
angiosarcoma patient was without disease at 94
months after radical surgical excision and adjuvant
radiation therapy (14). Another patient with a buc-
cal mucosa angiosarcoma, reported by Maddox and
Evans (2), recurred, but the patient did well after
excision of the recurrence, with no evidence for
metastasis; this patient fared much better than the
skin primary angiosarcomas in the same series.
Therefore, the variable length follow-up, when
available in these patients (4), was all relatively
good, with the exception of a few cases (1, 18, 21),
including one with a 7-cm submandibular area tu-
mor (21) that may have started in the soft tissue

FIGURE 1. Clinical photographs of a primary tongue intermediate-
grade angiosarcoma in a 24-year-old woman who had no evidence for
recurrence or metastasis over 11 years after radical surgical excision (A,
B), arrow to clinical mass (A).
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outside of the gland and another patient who also
had a carcinoma of the floor of the mouth (1).

Our data on 22 primary oral and salivary gland
angiosarcomas support the more favorable biologic
behavior of angiosarcomas in these locations. Over-
all, 11 of the 14 primary angiosarcomas, regardless
of grade, were without recurrence or metastasis
over a mean follow-up period of 8.6 years (range,
1–16 years). Only two primary tongue angiosar-
coma patients (at 1 and 9 years) and one parotid
gland angiosarcoma patient (at 20 years) died of
disease. The reasons for the generally improved
behavior of oral angiosarcomas over angiosarco-
mas at other sites may be related to the shorter time
interval to diagnosis and treatment.

In our experience, grade does not necessarily cor-
relate with outcome of primary oral and salivary
gland angiosarcomas. Interestingly, in soft tissue
and skin sites, grade may also not be a predictive
prognostic factor because these angiosarcomas
have uniformly poor outcome (2). However, in oral
and salivary gland sites, there is sometimes good
outcome with high-grade and poor outcome with

low-grade angiosarcomas. In fact, in this series, pa-
tients with primary angiosarcoma of tongue, sali-
vary gland, and lip with high-grade morphology
generally had quite good outcomes, with no evi-
dence of disease over a mean of 7.6 years. Ironi-
cally, only one patient with a low-grade angiosar-
coma of the tongue died of disease within 1 year,
and two patients with intermediate-grade tongue
and parotid angiosarcomas died within 9 and 20
years, respectively.

In comparison, primary cutaneous and deep
nonoral angiosarcoma, in our data and the litera-
ture, typically has extremely poor behavior. These
lesions generally exhibit metastases to lung, other
skin and subcutaneous sites, bone, liver, brain, and
ovary (2, 24), and death within 1 to 3 years. Metas-
tases of these other angiosarcomas to oral sites are
exceedingly rare, comprising only 0.1% of malig-
nant oral neoplasms (9, 17).

In our experience, when these other angiosarco-
mas metastasize to oral cavity and salivary gland
locations, they generally involve the gingiva (n � 4)
and occasionally the parotid gland (n � 3). These

FIGURE 2. This 30-year-old woman with a primary tongue angiosarcoma had no evidence of recurrence or metastases over 13 years: infiltration of
tongue skeletal muscle by solid growth of tumor (A); higher magnification of the vasoformative and focally epithelioid area of this intermediate-grade
angiosarcoma, with definite cytologic atypia; other fields showed mitotic activity (B).
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gingival metastases in our series were from skin (n
� 3) and paranasal sinus (n � 1) primaries. The
parotid gland metastases were from skin (n � 2)
and presumably lung (n � 1) primaries. Metastatic
angiosarcomas to oral and salivary gland locations
have overall poor behavior, similar to the primary
skin and deep soft tissue angiosarcomas described
above. In the current series, all patients with met-

FIGURE 3. Primary tongue angiosarcoma of 62-year-old man (A)
with definite endothelial atypia, mitotic activity, and dissecting
vasoformative growth pattern (B).

FIGURE 4. High-grade primary submandibular angiosarcoma in 59-
year-old man with no evidence of disease over 5 years. Note
vasoformative and solid growth pattern, endothelial atypia, and mitotic
activity.

FIGURE 5. Secondary angiosarcoma to the gingiva (primary was in paranasal sinus) of 69-year-old man who had metastases and died of disease
within 3 years (A); high-grade vasoformative area demonstrating endothelial atypia and mitotic activity (B).
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astatic angiosarcoma to oral and salivary gland lo-
cations (gingiva and parotid) died of disease within
1 to 3 years.

In the literature, we found only 10 cases of met-
astatic angiosarcoma to the oral cavity, including 8
cases to gingiva (1, 7, 9, 11, 17, 18, 22, 24) and 2 to
tongue (8, 19). To our knowledge, no cases of met-
astatic angiosarcoma to the salivary glands have
been reported previously in the English-language
literature, whereas the current study has three met-
astatic angiosarcomas to salivary gland. Previously
reported metastatic tumors to oral locations have
been primary from skin and subcutaneous tissue (7,
19), breast (9, 17, 24), lung, kidney, bone (1, 17, 22),
colon, and uterus (11). The patients in the literature
with angiosarcoma metastases to oral locations had
overall poor prognosis, with metastases (17, 22, 24)
or death from disease, generally caused by respira-
tory compromise or bleeding, within less than 1 to
15 months (1, 7–9, 11, 18, 19). These findings on
secondary oral angiosarcoma are supported by the
current series, as described above. Although one
tongue angiosarcoma (19) was reported as a pri-
mary, the patient also had multiple cutaneous an-

giosarcomas and died within days of his hospital
stay, a course more consistent with primary angio-
sarcoma of skin.

The importance of including our seven secondary
(metastatic) angiosarcoma to the oral cavity and
salivary gland in the current series is to warn the
pathologist and clinician of the potential that these
oral and even salivary gland angiosarcomas could
be metastatic or secondary and therefore have
much worse prognosis than if they were primary to
these locations.

Of patients in the literature with primary, uncom-
plicated oral or salivary gland angiosarcoma, surgi-
cal treatment is best (19, 25, 26). Radiation therapy
and chemotherapy in these tumors has been
proven to be largely ineffective, unless the chemo-
therapy is given intra-arterially (20, 21, 25). In our
experience, only three patients with high-grade tu-
mors were known to receive adjuvant therapy, leav-
ing the remaining patients who did well with sur-
gical excision alone.

Although radiation-induced angiosarcomas have
been reported to occur in the oral cavity and sali-
vary gland locations, there were no known
radiation-induced angiosarcomas in the current se-
ries. Two cases reported in the English-language
literature include a radiation-induced angiosar-
coma of the tongue, 30 years after radiation therapy
for a lymphangioma of the tongue (25), and a
radiation-induced high-grade angiosarcoma of the
parotid, 12 years after irradiation for laryngeal
squamous cell carcinoma (15). Radiation-induced
angiosarcomas of the oral cavity, like non-oral pri-
mary angiosarcomas, are reported to behave poorly
(25), with early onset of metastases and death
within 2 years after treatment (25).

Morphologically, oral and salivary gland angio-
sarcoma differ from that of angiosarcoma else-
where. Although the most common angiosarcoma
morphology in the oral and salivary gland location
is spindled vasoformative and solid, one third of
oral and salivary gland angiosarcomas in this series
(23% of the primary tumors) and in the literature
are the unusual epithelioid angiosarcoma variant.
The epithelioid subtype is composed of plump
atypical round cells with prominent nucleoli and
definite intracytoplasmic lumina containing red
blood cells (i.e., epithelioid endothelial cells). The
large percentage of epithelioid angiosarcoma in pri-
mary oral angiosarcoma in the current series sup-
ports the findings in the literature, with incidence
of 33%. Three (16, 21, 23) of nine (2, 5, 6, 12, 13, 20)
primary oral or salivary gland angiosarcomas in the
literature specifically demonstrated or reported ep-
ithelioid subtype of angiosarcoma. We were not
able to stain all of our epithelioid angiosarcomas
with epithelial markers, but the literature described
keratin reactivity in approximately 30% of epithe-

FIGURE 6. Two cases of metastatic high-grade angiosarcoma to the
parotid in 71-year-old male (A, arrows to angiosarcoma, right) with higher
magnification demonstrating area of vasoformative growth, endothelial
atypia (arrows), and mitotic activity (right) of similar case in 72-year-old
woman (B); both patients died from disease within 1 year.
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lioid angiosarcoma in other locations (28). Aware-
ness of this increase in epithelioid morphology in
oral/salivary gland angiosarcoma would be helpful
for the pathologist, as several epithelioid tumors
may be in the differential diagnosis.

Proving the vascular phenotype, particularly in
tumors with non-vasoformative areas, is essential
for diagnosis. Although Factor VIIIrag successfully
has been used to diagnose vascular phenotype (13,
16), CD31, a membrane glycoprotein that mediates
endothelial cell interactions and promotes vascular
adhesion of leukocytes, is the best vascular marker
for endothelial phenotype, particularly in poorly
differentiated angiosarcoma, when Factor VIIIrag
and Ulex europaeus fail (12, 20). In our experience,
these two markers were more reliable than CD34
for angiosarcoma. CD34 is known to have low spec-
ificity (12) and low sensitivity. Although some re-
ports of oral angiosarcoma are CD34 reactive (15),
the current series and the experience of others (20)
found CD34 to be less reactive than CD31 or Factor
VIIIrag.

It is significant that in this location, the differen-
tial diagnosis for angiosarcoma includes hemangi-
oma, pyogenic granuloma (1), hemangiopericy-
toma, fibrous histiocytoma, Kaposi’s sarcoma,
hemangioendothelioma, epithelioid sarcoma, ma-

lignant melanoma, and other epithelioid neo-
plasms. True vasoformative foci, endothelial atypia,
mitotic activity, collagen dissection, and infiltrative
growth pattern separate these tumors from benign
mimics. Lack of cytoplasmic hyaline globules, spin-
dled cells with distinctive cytoplasmic borders, and
scattered plasma cells distinguish angiosarcoma
from Kaposi’s sarcoma. The vascular markers sep-
arate angiosarcoma from carcinoma and mela-
noma, although keratins may be observed in epi-
thelioid endothelial tumors. Finally, separating
angiosarcoma from hemangioendothelioma, par-
ticularly the epithelioid subtype and the low-grade
variants, can be challenging, yet the latter lesion
has a very distinctive growth pattern of cords to
sheets of epithelioid endothelial cells with a re-
markable hyaline stroma. These features were ab-
sent in our angiosarcomas and particularly in the
angiosarcomas with epithelioid features, and true
cytologic atypia and collagen dissection were al-
ways present.

In conclusion, oral and salivary gland angiosar-
comas are rare tumors in adults that generally be-
have more favorably than do angiosarcomas in
other locations, regardless of grade. This is the first
report of primary lip angiosarcomas and metastatic
angiosarcoma to a salivary gland location. This

FIGURE 7. Immunohistochemical stains on angiosarcomas: strong diffuse Factor VIIIrag in 19/21 cases (A) and CD31 in 16/19 cases (B), yet more
focal and not as reliable CD34 in 7/12 cases (C).
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study confirms the relatively good outcome for oral
and salivary gland angiosarcomas compared with
angiosarcomas elsewhere (skin and deep soft tis-
sue). Because primary oral and salivary gland an-
giosarcomas generally tend to behave better than
usual angiosarcoma from other locations, complete
surgical excision is the preferred treatment for
these angiosarcomas.
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