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Spindle Cell Hemangioendothelioma

A Low-Grade Angiosarcoma Resembling a Cavernous

Hemangioma and Kaposi’s Sarcoma

Sharon W. Weiss, M.D., and F. M. Enzinger, M.D.

Twenty-six cases of a newly recognized form of vascular
tumor are presented. The tumor may occur at any age,
has a male predominance, and develops preferentially in
the dermis and subcutaneous tissues of the distal extrem-
ities. Histologically it combines the features of both a
cavernous hemangioma and Kaposi’s sarcoma. It is com-
posed of thin-walled cavernous vessels which may be di-
lated, partially collapsed, or filled with organizing
thrombi and phleboliths. These areas are intimately asso-
ciated with spindled areas reminiscent of Kaposi’s sar-
coma. The spindled areas differ from Kaposi’s sarcoma
by the presence of occasional epithelioid endothelial
cells, which sometimes display vacuolization. Follow-up
information in 14 cases indicates that nine patients expe-
rienced ‘‘recurrences.”” One patient, who also received
radiotherapy, developed regional lymph node metastasis
40 years after diagnosis and following 19 recurrences. No
patient, however, has died of his disecase, despite rela-
tively limited surgical excision. The term “‘spindle cell
hemangioendothelioma’ is suggested for this vascular
tumor of low-grade malignancy.
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In the process of reviewing a large number of an-
giosarcomas, we have identified a small and hith-
erto unrecognized subset of vascular tumors that
combine the features of both a cavernous heman-
gioma and Kaposi’s sarcoma. Because most of
these tumors grow in a slowly progressive fashion
with eventual involvement of a significant area of
the body, we suggest that they are a form of low-
grade angiosarcoma and propose the term ‘‘spindle
cell hemangioendothelioma.”

MATERIALS AND METHODS

The 26 cases comprising this study represented
consultation material submitted to the Armed
Forces Institute of Pathology during the years 1955
to 1985. The first six cases were ascertained as a
result of a retrospective review of several hundred
angiosarcomas of skin and soft tissue, and the re-
mainder of the cases were obtained prospectively
because of familiarity with the characteristics of
this unusual lesion. In all cases, hematoxylin—
eosin-stained slides were examined. Immunohisto-
chemical stains for factor VIII-associated antigen
were performed by the peroxidase—antiperoxidase
technique according to the method of Sternberger.
Full elucidation of the antigen required prior enzy-
matic digestion of tissue sections.

Electron microscopy was performed in two cases
from fresh tissue fixed in glutaraldehyde and post-
fixed in osmium tetroxide. Thick sections (0.5-1.5
wm) were stained with toluidine blue, and thin sec-
tions were stained with uranyl acetate and lead ci-
trate and examined with a Zeiss transmission elec-
tron microscope.

Steroid receptor analysis was performed on two
cases on fresh tissue by means of dextran-coated
charcoal method (Herner Analyticals, Bethesda,
MD). This included receptor protein determina-
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tions for estrogen, progesterone, glucocorticoid,
and testosterone.

CLINICAL FINDINGS

As indicated in Table I, patients with these
tumors may present at any age. However, about
half of patients indicated that the first lesion(s) was
noted before the age of 25 years, and in two of
these patients the lesions were allegedly noted
shortly after birth. The long interval between onset
of a lesion and hospital admission in many cases
serves to emphasize the slow progression of the le-
sion. In fact, four patients postponed seeking med-
ical advice for over 30 years. Seventeen patients
were male and nine female. The most commonly
affected site was the hand (12 cases) followed by
foot (six cases), chest wall (four cases), arm (two
cases), leg (two cases), and abdominal wall (one
case). In two patients lesions were present on both
arm and chest wall, accounting for double counting
in the foregoing figures. The age, sex, and location
were unknown in one case.

The most common presentation was that of one
or more painless nodules that slowly increased in
size or number over a period of several months or a
few years. In 17 patients a complete clinical de-
scription of the original lesion was available. In 10
cases the initial lesion was solitary and in seven
multiple. Of multiple lesions, all occurred in the
same general area, except for one patient who had
bilateral lesions of the hands. In four of the 17 pa-
tients a definite history of progression from one to
several nodules was elicited. All but two cases
were located in the superficial soft tissue (e.g.,
dermis, subcutis) and therefore were diagnosed
clinically as various benign dermatologic lesions
such as epidermal inclusion cyst, sebaceous cyst,
hemangioma, or dermatofibroma. Two lesions lo-
cated in deep soft tissue produced no specific
symptoms. One lesion from the axilla presented as
a large mass closely attached to the brachial plexus,

TABLE 1. Age distribution at presentation with
spindle cell hemangioendothelioma

Age (yr)

0-10
11-20
21-30
31-40
41-50
51-60
>60
Unknown

Total

Patients (n)

W20 A=

N
[e)]
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whereas the second case, a recurrent lesion, con-
sisted of small nodules which involved the subcutis
and muscles of the entire lower leg. Computed to-
mography showed numerous soft tissue densities
within the lower density fat (Fig. 1). Some of the
soft tissue densities had a central high-density core
corresponding to the presence of phleboliths.

Three patients had interesting and pertinent as-
sociated clinical findings: The first had a history of
Milroy’s disease and developed the lesion within an
area of chronic lymphedema. The second had Ma-
fucci’s syndrome and had multiple spindle cell he-
mangioendotheliomas (SCH) of the arm and chest
in association with a high-grade angiosarcoma of
the abdominal wall. The third patient developed
several SCHs in the immediate vicinity of an epi-
thelioid hemangioendothelioma, which had been
present for several decades.

GROSS AND MICROSCOPIC APPEARANCE

Grossly the tumors were small, red, hemorrhagic
nodules, which appeared well circumscribed and
varied in size from a few millimeters to 4 cm in di-
ameter (Fig. 2). Some contained pearly-white
phleboliths that ‘‘popped out’” when the tumors
were sectioned. In ‘‘recurrent’’ lesions the nodules
of tumor were often located several centimeters
from one another in a ‘‘skip’’ pattern.

All the tumors were composed of two compo-
nents: cavernous endothelial-lined blood spaces
and cellular zones composed of a less differentiated
spindle cell component (Figs. 3 and 4). The relative
amounts of these components varied from lesion to
lesion and from case to case. A typical lesion was
composed of small nodules in the dermis or sub-
cutis which seemed well demarcated but which

FIG. 1. CT scan showing numerous soft tissue den-
sities involving subcutaneous fat and muscle of thigh
(right) compared to normal (left) side.
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FIG. 2. (a) Gross specimen corresponding to area displayed in Figure 1. Numerous
punctate hemorrhagic tumor nodules involve fat and superficial areas of muscle. (b)
Low-power view of subcutaneous fat from (a) illustrating myriad tumor nodules of
varying sizes.

gave rise to tiny capillary sprouts at their periphery.
A reactive myxoid zone with lymphocytes partially
surrounded the nodules. In two cases the original
lesion appeared to arise within a vessel (Fig. 5). At
low power the lesions were typically mistaken for a
cavernous hemangioma by virtue of the large, di-

FIG. 3. Low-power view of tumor illustrating regional
variation of tumor. Solidly cellular (white arrow) areas
of tumor contrast with vascular areas (V).

lated, or partially collapsed vessels (Fig. 6), which
were filled with blood, thrombi, or phleboliths (Fig.
4). Usually the walls of these vessels were devoid
of muscle and contained only small amounts of col-
lagen. Scattered between the gaping vessels was a
population of spindled cells, some of which lined

FIG. 4. Low-power view of tumor showing phleboliths
within cavernous vascular spaces.
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slit-like vascular spaces (Fig. 7). Others, however,
were arranged in short fascicles and were not inti-
mately related to vascular channels. In the majority
of cases the spindle cells were well differentiated in
that nuclear atypia was minimal. In 24 of 26 cases
mitotic figures were not detected, and in two cases
they were present at low levels (less than 1/10 high-
power fields). Although the spindled areas, out of
context, resembled Kaposi’s sarcoma, they differed
principally by the focal presence of plump or
rounded endothelial cells. The latter cells imparted

L

e

FIG. 6. Characteristic appearance
of tumor depicting intermingling
of cavernous spaces and spindle
cell areas.
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FIG. 5. Spindle cell heman-
gioendothelioma arising within
a vessel.

a ‘“‘biphasic’ appearance to the spindled zones
(Fig. 8). These plump endothelial cells could be
seen as small nests or sometimes lining vascular
channels. They had a clear cytoplasm which occa-
sionally displayed ‘‘vacuolar’’ change, which is
seen in various endothelial tumors and which is
generally regarded as miniature intracytoplasmic
lumen formation by a single cell. In several cases
the vacuolar change of the endothelium was so
prominent that the cells could easily be mistaken
for a fat cell or lipoblast on cursory inspection (Fig.
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FIG. 7. (a) Cavernous blood spaces with intervening spindled cells. (b) Cellular areas

with vascular slits.

8b). Recurrent lesions were similar to the original
lesion. However, in the one case that eventually
metastasized, the nineteenth recurrence displayed
pleomorphism and mitotic activity.

ULSTRASTRUCTURAL FINDINGS

The cells lining well-formed vascular channels
possessed many of the features of normal endothe-
lial cells (Fig. 9). They rested on a well-developed,
complete, and sometimes reduplicated basal
lamina; they formed elaborate interdigitations and
junctional complexes with neighboring cells. At
their surface they possessed small projections and
at their antiluminal border numerous pinocytotic
vesicles. Occasional Weibel—-Palade bodies and he-
mosiderin granules were present within their cyto-
plasm. Some of the cells were filled with collections
of intermediate filaments (Fig. 9). Others also con-
tained small intracytoplasmic lumina, corre-
sponding to the vacuolization noted by light mi-
croscopy. Cells that did not line blood spaces were
more difficult to characterize. Some were clearly
pericytes in that they bore a consistent topograph-
ical relationship to the endothelial cells, were par-
tially invested with basal lamina and contained pi-
nocytotic vesicles. Others appeared rounded or

slightly spindled. They were neither related to en-
dothelial cells nor invested by basal lamina, yet
their frequent intimate association with one another
in small cohesive groups suggested partial endothe-
lial differentiation (Fig. 10). Organelles were sparse
within the cytoplasm, although occasional pinocy-
totic vesicles were noted along the surfaces. Still
other cells resembled primitive mesenchymal cells
(Fig. 11). They had a stellate or spindled shape,
high nuclear:cytoplasmic ratio, and few organelles.

IMMUNOHISTOCHEMICAL FINDINGS

Antibody to factor VIlI-associated antigen deco-
rated most of the endothelial cells lining the cav-
ernous blood spaces. Immunoreactive factor V11I-
associated protein was also demonstrated within
occasional rounded endothelial cells, which either
lined small vessels or lay in solid groups within the
spindled stroma. Unequivocal factor VIII-asso-
clated protein was rarely, if ever, identified within
the spindled cells.

STEROID RECEPTOR ANALYSIS
Estrogen and progesterone receptor analysis was

negative in the two cases studied. However, an-

Am J Surg Pathol, Vol. 10, No. 8, 1986
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drogen and glucocorticoid receptor was detected at
levels of 47 and 1272 fmol/mg protein respectively
within the abdominal wall tumor of a 21-year-old
male. In the second case glucocorticoid receptor
was present in the wrist lesion (275 fmol/mg) of a
24-year-old man.

Am J Surg Pathol, Vol. 10, No. 8, 1986

FIG. 8. (a) Cellular spindle areas
illustrating focal epithelioid endo-
thelial cells (short arrows), which
lie in small groups and also line
vascular channels (long arrows).
(b) Markedly vacuolated endothe-
lial cells, which are often con-
fused with fat cells or lipoblasts.

TREATMENT AND BEHAVIOR

Follow-up information was available for 14 of 26
patients; the median follow-up was between 6 and 8
years, and the average follow up was 14 years. In
this group 10 patients experienced local recur-
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rences; seven of these had one recurrence, two had
two recurrences, and one had 19 recurrences over a
40-year period. All patients experiencing recur-
rences had initial simple excisions; four subse-
quently underwent wide excision, and one had ra-
diotherapy for control of local disease. Recurrences
developed from 2 to 40 years following the initial
therapy. In general, recurrences consisted of two or
more nodules in the vicinity of the original tumor.
However, in two cases the recurrent lesions re-
curred so far proximal to the original lesion that the
possibility of skip metastases or multifocal disease
was considered. In one of these two patients, recur-
rent tumor extensively involved the subcutis and
superficial muscles of the leg (Figs. 1 and 2) to the
level of the groin, even though the original mass
was located in the ankle. Debulking of tumor was
carried out and the patient is currently alive with
residual disease. In the second case, the original
tumor was situated in the distal arm, and the two
recurrences involved the upper arm and chest wall
respectively. In only one of the 13 cases did un-
equivocal metastatic disease develop. This patient,
experiencing 19 recurrences over a 40-year period,
ultimately developed a regional lymph node metas-

AR € CTRANIUANR . SR ANl A B S AR

FIG. 9. Electron micrograph of well-differentiated endothelial cell lining vascular
space. Cell contains abundant cytoplasmic filaments, probably vimentin. Complete,
well-formed basal [amina is present on antiluminal border.

tasis. Evaluation of this case was complicated by
the fact that some of the lesions had been irradiated
and the last recurrence had areas resembling a con-
ventional high-grade angiosarcoma.

DISCUSSION

The vascular tumors described in this paper rep-
resent a new and previously unrecognized subset of
low-grade angiosarcoma culled from a review of
several hundred vascular lesions at our institution.
Patients with spindle cell hemangioendothelioma
(SCH) typically develop one or more lesions in the
distal portion of the extremities. Those involving
the dermis can easily be confused clinically with a
hemangioma or Kaposi’s sarcoma, whereas those
in the subcutis are clinically nondistinctive. The
hallmarks of this tumor are the peculiar juxtaposi-
tion of cavernous blood spaces and a spindle cell
stroma. The two components vary quantitatively
from lesion to lesion and account for the range of
diagnoses that are often entertained (e.g., heman-
gioma, arteriovenous hemangioma, Kaposi’s sar-
coma).

Although these cases are better differentiated

Am J Surg Pathol, Vol. 10, No. 8, 1986
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FIG. 10. Electron micrograph showing clusters of rounded cells within spindled

MR

areas. Close proximity of cells and interdigitation suggests partial endothelial differ-

entiation.

than most conventional angiosarcomas, the clinical
course indicates a potential for extensive growth.
Nine of our 14 patients with follow-up information
developed additional lesions in the vicinity of the
original tumor. However, in two patients the sec-
ondary lesions occurred far proximal to the orig-
inal. These cases raise the question of whether
these lesions represent true recurrences in the
sense of contiguous regrowth of the primary,
whether they represent local metastases occurring
hematogenously, or whether they represent sepa-
rate primaries. In support of the first idea is the fact
that two cases occurred within a vessel initially,
and it is conceivable that growth along such a
structure could give rise to a ‘‘scatter’” pattern of
metastasis. However, careful evaluation of the re-
maining cases failed to disclose intravenous origin,
and examination of minute lesions measuring less
than 1 mm seemed not to support this hypothesis.
We also have given serious consideration to the
second possibility—that the multiple lesions are, in
reality, local metastases. If this were the case, we
would have expected to document metastases in
conventional locations in many of our cases. Only
one patient in our series developed a regional
lymph node metastasis. Since that patient had also

Am J Surg Pathol, Vol. 10, No. 8, 1986

been irradiated and his tumor showed transition to
a high-grade sarcoma, it is difficult to place undue
significance on this event. In all probability, then,
this is a multifocal disease similar to Kaposi’s sar-
coma and certain angiosarcomas, particularly those
that occur in chronic lymphedema (15). In this re-
gard, it should be noted that one of our patients had
Milroy’s disease and developed his tumor in an
area of chronic lymphedema.

Since this tumor displays many of the clinical
features of Kaposi’s sarcoma, such as multifocality,
acral location on the extremities, and male predom-
inance, the question might be raised as to whether
this is, in fact, a form of Kaposi’s sarcoma. We be-
lieve there are several features which set this tumor
apart from Kaposi’s sarcoma. First, the presence of
large, cavernous vessels filled with organizing
thrombi and phleboliths are at variance with Ka-
posi’s sarcoma. This feature was present in vir-
tually all cases and in the earliest lesions actually
dominated the histological picture, so that the diag-
nosis of a cavernous hemangioma was favored. Al-
though the early stage or peripheral zones of Ka-
posi’s sarcoma may have an angiomatous appear-
ance, the vessels are of capillary, not cavernous
size. Second, the epithelioid endothelial cells,
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FIG. 11. Electron micrograph of poorly differentiated mesenchymal cells within spin-
died areas.

which contain immunoreactive factor VIlI-asso-
ciated protein and occasional cytoplasmic ‘‘vac-
uoles’” and which lie scattered throughout the spin-
dled stroma, contrast with Kaposi’s sarcoma. In
the latter tumor the spindled stroma is composed of
a-single population of uniform-appearing spindle
cells (5). Although their exact line of differentiation
has been debated, most studies have failed to docu-
ment features of conventional endothelium. Like-
wise, the presence of factor VIII-associated protein
within the spindled cells of Kaposi’s sarcoma has
also been controversial (2,12), but a recent critical
study of the problem indicates that they do not
contain the antigen (11). Third, the presentation of
our tumors differs from Kaposi’s sarcoma. The
young age of the patients in our series contrasts
markedly with classic Kaposi’s sarcoma in this
country. The lack of known risk factors and the
ascertainment of cases prior to 1979 (9) argue
against the possibility that these are AIDS-related.
Nonetheless, we have been impressed by the in-
creasing frequency with which these cases have
been referred to us. Thirteen of our 26 cases were
received in the past 12 months. In the absence of
serologic data, we cannot completely exclude the
possibility that these tumors are an expression of
infection with HTLV-III. More likely, however, is

the possibility that increasing frequency of this
tumor in our consultation experience reflects the
growing concern within the medical community to
correctly diagnose Kaposi's sarcoma. In any event,
it is important to point out that the clinical course
of SCH is at variance with both classic and AIDS-
related Kaposi’s sarcoma. Although two-thirds of
the patients developed extensive local disease, no
patient has died of the disease even though therapy
has been conservative in most instances. However,
as with any low-grade sarcoma, long term follow-
up in a large number of patients is required for as-
sessment of metastatic potential.

Biologically these tumors can be placed in the
same general category as the ‘‘epithelioid heman-
gioendothelioma’ (13) and the ‘‘malignant endovas-
cular papillary angioendothelioma’ of Dabska (6),
two tumors that infrequently give rise to metastatic
disease. Interestingly, one of our 26 patients also
had an epithelioid hemangioendothelioma adjacent
to several SCHs, suggesting a relationship between
these low-grade angiosarcomas and opening the
possibility that rare transitional forms may yet be
documented. Accordingly, we suggest the term
“‘spindle cell hemangioendothelioma®’ for this vas-
cular tumor of intermediate or low-grade malig-
nancy. Guidelines for therapy of this tumor are

Am J Surg Pathol, Vol. 10, No. 8, 1986
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complicated by the issue of multifocality. Solitary
or multiple lesions within a small area are probably
best treated by wide local excision without radio-
therapy or chemotherapy. We have no data avail-
able to suggest whether radiotherapy or chemo-
therapy would be more effective than surgery in
controlling multiple lesions involving a large area of
the body. The decision to use radiotherapy in a
given patient, in our opinion, depends on the need
or urgency to control local disease versus the com-
plications from the therapy. The only patient to de-
velop metastatic disease was one who had been
treated with radiotherapy. Because of the associa-
tion of some vascular tumors with exogenous ste-
roids (7,8,10), the fluctuation of rare vascular
tumors with change in hormone status (1), and the
presence of estrogen receptor protein on normal
endothelium (4), two tumors were studied for sev-
eral hormone receptors. Neither tumor displayed
either estrogen or progesterone receptor protein,
but both had high levels of glucocorticoid receptor
and one had androgen receptors. The clinical signif-
icance of these findings, and, indeed, the signifi-
cance of hormone receptors in soft tissue tumors in
general, is unclear (3,14). However, in no patient in
our series was there evidence to suggest altered
growth in response changes in hormonal status, and
no patients were known to be on exogenous ste-
roids. O
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