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Hemangiosarcoma in 11 Young Horses

Imogen Johns, Jennifer O. Stephen, Fabio Del Piero, Dean W. Richardson, and Pamela A. Wilkins

Hemangiosarcoma is a rare neoplasm of horses and hemangiosarcoma in young horses might behave differently than in mature
horses. The purpose of this study was to identify the characteristics of hemangiosarcoma occurring in horses # 3 years of age.
Medical records from 1982 to 2004 were searched for horses # 3 years of age with a histopathologic diagnosis of hemangiosarcoma.
Eleven records were identified. Thoroughbred and Thoroughbred crosses predominated. Age ranged from 9 days to 3 years. All
horses presented with cutaneous or leg swellings or joint effusion. Physical examination findings included tachycardia, fever, and
depression. Laboratory abnormalities included anemia (5/11), hyperfibrinogenemia (4/11), hypofibrinogenemia (3/11), thrombo-
cytopenia (2/11), and neutrophilic leukocytosis (1/11). Ultrasonographic and radiographic evaluation was not diagnostic in any
case. Antemortem histopathologic diagnosis was obtained in 10 cases. Six of 11 horses were euthanized. Surgical resection was
performed in 5 horses, 2 of which were later euthanized. Diagnosis was confirmed histologically at postmortem examination in all
euthanized horses. Two cases resolved spontaneously. Early histopathologic diagnosis may allow cure if the mass is localized and
amenable to surgical resection. In cases where the horse is medically stable, and masses are not interfering with quality of life, a
period of observation may be warranted.
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Hemangiosarcoma, also known as angiosarcoma or ma-
lignant hemangioendothelioma, is an uncommon vas-

cular neoplasm of horses. Hemangiosarcoma affects mid-
dle-aged horses as disseminated hemangiosarcoma with
multiple organ involvement.1,2 Respiratory and musculo-
skeletal systems are most often affected. Presenting com-
plaints vary according to the body system or systems in-
volved, and include cutaneous masses, leg swelling and
lameness, epistaxis, depression, and poor performance. It
was our impression that young horses presenting with he-
mangiosarcoma represented a subpopulation of horses with
this disease in that disseminated disease was less common
and limb and bone involvement was more common. We
undertook a retrospective study of young horses with he-
mangiosarcoma to more clearly describe the clinical pre-
sentation of these patients.

Materials and Methods

The medical records system of the George D. Widener Hospital for
Large Animals, University of Pennsylvania, was searched between the
years 1982 and 2004 for horses with a final histopathologic diagnosis
of hemangiosarcoma. Records of horses ,3 years of age at the time
of presentation, or with compelling evidence that the lesion had been
present before their 4-year-old year, were retrieved and evaluated. Sig-
nalment, duration of clinical signs before presentation, physical ex-
amination findings, hematologic and serum biochemical findings, ul-
trasonographic or radiographic findings, method of diagnosis, treat-
ment, and outcome were recorded.
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Results

Approximately 56,000 equine patients presented to New
Bolton Center between 1986 and 2004. Data were not avail-
able for equine patient total admissions for the years 1982–
1985. Twenty-six horses were identified with a final histo-
pathologic diagnosis of hemangiosarcoma in 1982–2004.
Fifteen horses were 4 or more years of age at presentation
(mean 11.2 years; range 6–27 years). Thirteen of these 15
were eventually euthanized, with the vast majority (12/13)
having a final diagnosis of disseminated hemangiosarcoma
at postmortem examination. Two older horses were lost to
follow-up. Eleven horses were 3 years of age or less at the
time of diagnosis. Age at initial examination ranged from
9 days to 4 years. One 4-year-old horse was included in the
study because the mass had historically been present since
birth. Clinical signs had been present for several hours to
4 years. Breeds represented included Thoroughbreds (7),
Thoroughbred crosses (2), Standardbred (1), and Rocky
Mountain Horse (1).3 All horses were examined for cuta-
neous masses or swelling, diffuse limb swelling, or joint
effusion. Masses were evident on the thorax (2/11; horses
1 and 5), mandible or maxilla (3/11; horses 2, 7, and 9),
oral cavity, prepuce, or other regions of skin (1/11; horse
7), and limbs (1/11; horse 3) (Fig 1). Diffuse leg swelling
was the primary complaint in 3 of 11 horses (horses 4, 10,
and 11). Two horses had both discrete masses and more
diffuse swellings. Multiple masses were identified in 6 hors-
es, typically in anatomically widespread areas. In 7 horses
the mass(es) was subcutaneous and covered by normally
pigmented haired skin. Two horses (horses 1 and 2) had
undergone surgical resection before examination and had
ulcerated lesions. In 1 foal (horse 7), the skin over the cu-
taneous masses was hairless and a preputial mass was erod-
ed and hemorrhagic. One 4-year-old horse (horse 9) had an
ulcerated mass of the mandible.

The duration of clinical signs prior to examination was
variable, from hours up to 4 years. A history of trauma and
subsequent diagnosis of hematoma was evident in a 2 year-
old filly that presented with a thoracic mass (horse 1). Clin-
ical signs rapidly progressed in 3 horses. Two horses had
raced within 3 weeks of examination (horses 4 and 11), and
had subsequently developed lameness, limb swelling, and
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Fig 1. Distal limb masses horse 3.

cutaneous masses. Horse 4 had multiple masses affecting
several body systems, identified initially by ultrasonogra-
phy and confirmed as hemangiosarcoma at postmortem ex-
amination. Another filly (horse 6) developed cutaneous
masses due to hemangiosarcoma within 2 days of admission
to the hospital for a suspected body-wall hernia and intra-
peritoneal hemorrhage. In other cases, masses were more
slowly progressive (over months) or had been nonrespon-
sive to surgical resection. In 1 horse, a mass on the man-
dible had been present for 4 years, with only very gradual
growth during this period (horse 9).

All horses were in good body condition based on phys-
ical examination or postmortem report findings. Physical
examination findings were available for 10 horses. Tachy-
cardia (5/10) and fever (2/10) were identified. Routine he-
matologic and serum biochemical analyses were performed
in all horses. Mild anemia (PCV 25–31%; reference range
32–52%) occurred in 5 horses, hyperfibrinogenemia (398–
722 mg/dL; reference range 150–375 mg/dL) in 4 horses,
and hypofibrinogenemia (109–122 mg/dL) in 3 horses.
Thrombocytopenia (75,000 and 96,910/mL; reference range
. 100,000/mL) was found in 2 horses and neutrophilic leu-
kocytosis was found in 1 horse (total white cell count
16,200/mL; reference range 5,500–12,500/mL; neutrophils
10,000/mL, reference range 2,700–6,700/mL).

Ultrasonographic evaluation of affected areas was per-
formed in 7 cases. Masses typically appeared as anechoic
fluid spaces with hypoechoic to echoic soft tissue between
spaces. Evidence of involvement of surrounding tissue was
found in 6 cases. Disseminated hemangiosarcoma was

strongly suspected in 1 horse (horse 4) after multiple mas-
ses of vascular appearance were identified throughout many
organs. Ultrasonographic evaluation of the abdominal and
thoracic cavity, to search for additional masses or metas-
tasis, was performed in horse 10. This filly was suspected
of having thoracic and abdominal metastases based on ul-
trasonography, although no clinical evidence was found of
the masses, and the filly survived to long-term follow-up.

Results of radiographic examination were abnormal in 2
of 6 horses examined by radiographic techniques. Xerora-
diography of the tarsus and metatarsophalangeal joint in
horse 3 revealed smooth-bordered radiotranslucent defects
consistent with pressure atrophy or necrosis of bones as-
sociated with the soft-tissue masses, considered most con-
sistent with an expansile soft-tissue mass rather than an
invasive tumor. (Figs 1–3). Radiographs of the skull ob-
tained postmortem in horse 7 revealed smooth radiolucent
areas within the bony structures surrounding the soft-tissue
opacities in the maxilla and mandible, suggestive again of
pressure atrophy of the adjacent bone. Those radiographs
have been previously published.3

Fine-needle aspirate or paracentesis was performed in 4
horses. Results were most consistent with peripheral blood,
although neoplasia was strongly suspected in 1 horse. Bi-
opsy (needlea or excisional) was performed in 10 of 11
horses (15 biopsies total). The histopathologic diagnosis of
hemangiosarcoma was made based on these results in all
10 horses; diagnosis in 1 horse required 3 biopsy attempts.
Immunohistochemical staining for factor VIII–related an-
tigen was performed on 7 biopsy samples, confirming en-
dothelial origin of tissue in all cases. Histopathologic spec-
imens, when available, were evaluated by an independent
pathologist, and confirmed as hemangiosarcoma (horses 1–
6, and 10).

Treatment by surgical excision was attempted in 5 cases.
One foal (horse 2) had multiple surgeries to remove a man-
dibular mass over a period of 6 months, in conjunction with
cryotherapy and topical 5-fluorouracil,b with eventual res-
olution. One horse (horse 3) had multiple masses removed
from both hind limbs, but was euthanized 6 months later
because of tumor recurrence. One horse with an initial di-
agnosis of organizing hematoma secondary to an observed
trauma had 2 surgeries performed over a 10-week period
before the diagnosis of hemangiosarcoma was made and
the horse euthanized (horse 4). An additional 2 horses had
masses resected at surgery (horses 8 and 9). Horse 9 has
had no recurrence at the time of writing (5 months after
surgery). The 2nd horse had a vascular mass arthroscopi-
cally removed from the tarsocrural joint (horse 8), and is
reported to be clinically healthy 8 months after surgery.
Supportive medical therapy was provided for a filly with
an abdominal wall hernia, intraperitoneal hemorrhage, and
multiple cutaneous masses before the diagnosis of heman-
giosarcoma was made via biopsy of a cutaneous mass, and
euthanasia was performed (horse 6). Treatment was not at-
tempted in 4 horses, 2 of which were euthanized after di-
agnosis (horses 4 and 5). Leg swelling and cutaneous mas-
ses resolved without treatment in 2 horses, with no further
abnormalities identified (horses 10 and 11). One horse re-
turned to racing and the other became a productive brood-
mare.
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Fig 2. (A) Lateral xeroradiograph of right hock of horse 3. (B) Dorsopalmar xeroradiograph of right front fetlock of horse 3.

Overall, 6 of 11 horses were euthanized as a direct result
of their neoplasms. Two horses (horses 4 and 6) were eu-
thanized secondary to acute deterioration in condition. Two
horses (horses 1 and 3) were euthanized either secondary
to failure to fully resect the mass(es) or recurrence of the
tumor. Two horses (horses 5 and 7) were euthanized be-
cause of the owner’s reluctance to pursue treatment after
diagnosis.

Masses identified either via physical examination or ul-
trasonographic evaluation were confirmed at postmortem
examination. In 2 horses (horses 5 and 6), additional neo-
plastic foci were identified at sites distant to the masses
identified antemortem. Horse 4, diagnosed antemortem with
multiple masses in the heart, diaphragm, lungs, and nu-
merous skeletal muscles, had an additional mass in the
stomach at postmortem examination. Hemangiosarcoma
was histopathologically confirmed from postmortem sam-
ples in all horses (Fig 4).

Discussion

Hemangiosarcoma affecting young horses has been re-
ported to be uncommon,1 and represents a diagnostic chal-
lenge in many cases. During the period 1982–2004, 26 cas-
es of hemangiosarcoma were diagnosed at the New Bolton
Center in horses of all ages. Eleven of these cases were in

horses aged #3 years. A review of the literature revealed
5 additional cases of hemangiosarcoma in horses aged #3
years.1,2,4–7 Malignant vascular neoplasms are infrequently
reported in infants and children, with the largest retrospec-
tive studies reporting only 6 and 14 cases, respectively, pre-
senting to large referral cancer centers over 20- to 25-year
time periods.8,9 The majority of vascular tumors in young
humans are benign hemangiomas, although unlike horses,
they typically spontaneously regress.10 Cases in young cats,
dogs,11 and a calf12 also have been reported. Because of the
apparent difference in prognosis between hemangiomas and
hemangiosarcomas,1,13 differentiation antemortem between
these 2 neoplasms is essential. The purpose of this retro-
spective study was to identify clinical features of equine
juvenile hemangiosarcomas, to characterize procedures that
may be helpful in its diagnosis, and to identify any differ-
ences in clinical presentation and prognosis that may exist
between adults and juveniles with hemangiosarcoma.

In the series in the present report, 3 horses (horses 2, 7,
and 9) apparently had masses present since birth. John-
stone7 reported a case of hemangiosarcoma of the coronary
band and pastern that had been present at birth, and a foal
with congenital hemangiosarcoma of the oral cavity, skin,
and periarticular region has been reported.3 Congenital he-
mangiosarcoma also has been reported in humans14 and a
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Fig 3. Palmar view of gross fetlock specimen from horse 3, corre-
sponding to radiograph in Figure 2B.

calf.12 Hemangiomas15,16 and hamartomas17 also are reported
as congenital lesions in horses.

Although the majority of affected horses were female,
and Thoroughbreds appear to be overrepresented, it is not
possible from this small sample size to assign breed or sex
predilection. Southwood et al1 reported no breed or sex pre-
dilection in a review of 35 cases of disseminated heman-
giosarcoma. In dogs, German Shepherd Dogs and other
large breeds are overrepresented, whereas in cats, heman-
giosarcoma is more common in the Domestic Short Hair.11

There is debate over whether sex predilection exists for
hemangiosarcoma in dogs and cats.11

All horses in this series presented with cutaneous masses,
leg swelling, or joint effusion. Hemangiosarcoma affecting
the musculoskeletal system has been reported, although its
identification here as the primary body system affected con-
trasts with cases of disseminated hemangiosarcoma in
which signs referable to the respiratory tract (dyspnea or
epistaxis) were the most common presenting complaint, fol-
lowed by subcutaneous or muscular swelling.1

Hemangiosarcoma is usually characterized as an aggres-
sive neoplasia.1 The behavior of the mass in horse 9 was
somewhat unusual in its slow growth. However, several
cases had apparent rapid onset and rapid growth, making
characterization of the juvenile form of hemangiosarcoma
as either slowly progressive or aggressive difficult. It is
interesting to note that, although extremely rare, in human

medicine progression of benign hemangioma to hemangio-
sarcoma has been reported. Most commonly this is asso-
ciated with previous radiation therapy for benign heman-
gioma,18,19 but it also has been reported to occur sponta-
neously.20 In addition, an association between sun exposure
and transformation of benign hemangiomas to hemangio-
sarcomas has been made in dogs.21 Typically, this is seen
only on the nonhaired abdominal skin of non- or lightly
pigmented dogs. The horses presented in this case series
had darkly pigmented skin. It is possible that the tumor
initially may have been characterized as a hemangioma, and
then transformed to a hemangiosarcoma, although this is
merely speculative.

All horses were considered to be in good body condition.
Abnormalities on physical examination were confined to
the masses or swellings in most horses. Horse 4 was de-
pressed, reluctant to move, tachycardic, and febrile on ad-
mission, and horse 6 was depressed and tachycardic. The
limited physical examination abnormalities compared to
those reported in horses with disseminated hemangiosar-
coma1 likely reflects the primary involvement of the mus-
culoskeletal system as compared to diffuse organ involve-
ment. The lack of physical examination findings such as
weight loss and depression, which would more typically be
associated with a neoplastic process, makes differentiation
of musculoskeletal hemangiosarcoma from other more
common causes of limb swelling and cutaneous masses,
such as hematoma, abscess, lymphangitis, or cellulitis, po-
tentially difficult.

Anemia, neutrophilic leukocytosis, and thrombocytope-
nia were reported as the most common hematologic abnor-
mality in horses with disseminated hemangiosarcoma,1 and
in dogs.11 Hypofibrinogenemia, present in 3 horses (horses
4, 10, and 11) is uncommonly reported in horses, with po-
tential causes including decreased production by the liver,
or increased utilization, as in disseminated intravascular co-
agulation (DIC)22 or blood loss.23 Hemostatic abnormalities
have been reported in other species associated with heman-
giosarcoma but were not specifically evaluated in the horses
in this report.24,25

Ancillary diagnostic testing was performed in all horses.
Ultrasonographic evaluation of masses and swellings was
considered useful to characterize the nature and extent of
swelling, but was not specific for a diagnosis of hemangio-
sarcoma. Ultrasonography also was useful in identifying
masses not evident on physical examination. Differential
diagnoses considered after ultrasonographic evaluation of
masses included hematoma, septic thrombophlebitis, or un-
specified neoplasia.

Radiographic evaluation of affected areas was performed
to assess possible bony involvement and was useful in dis-
criminating between bony invasion by the tumor and bone
atrophy secondary to compression by the tumors. If surgical
resection is considered, the degree and type of bony in-
volvement provides useful information for management and
may affect prognosis. Osseous hemangiosarcoma has been
reported in dogs11 and horses.26

A definitive diagnosis of hemangiosarcoma requires his-
topathologic confirmation. There is no generally accepted
classification of tumors and malformations of vascular tis-
sue. Hemangiosarcomas are malignant neoplasms of vas-
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Fig 4. Horse 3. Histopathologic appearance of mass from postmortem examination specimen. The neoplasm is comprised by spindloid, round,
and bizarre endothelial cells with abnormal nucleus to cytoplasm ratio, anisocytosis, anisokaryosis, nucleolar abnormalities, polykariocytes, and
frequent mitotic figures. The neoplastic cells form cavities sometimes containing erythrocytes. Bar 5 80 mm.

cular origin.1 Clinically, hemangiosarcomas can be seen as
focal masses, masses with local infiltration, internal masses
restricted to 1 organ, and disseminated neoplasia affecting
multiple organs.1 A wide age range has been reported in
affected horses (6 months to 27 years), although most re-
ports involve middle-aged to older horses.1 Hemangiosar-
comas usually progress rapidly, frequently metastasize, and
carry a poor prognosis.1,9–11

The high percentage of cases diagnosed antemortem in
the case series of this report is in contrast to only 4 of 35
cases of disseminated hemangiosarcoma diagnosed ante-
mortem in the series reported by Southwood et al.1 The
presence of readily recognizable and accessible masses or
swellings for biopsy in all horses in this series may have
contributed to this high percentage. Other body systems
such as the respiratory tract are less accessible for sampling,
although pleuroscopic diagnosis of pulmonary hemangio-
sarcoma has been reported.27 The potential need for multi-
ple biopsy specimens to confirm the diagnosis should be
emphasized, as the tumors are not typically homogenous in
nature, and many areas may resemble hematomas.11

The use of immunohistochemical (IHC) techniques for
evaluation of biopsy specimens is reported in humans,28

dogs,11,29 cats,11 goats,30 and horses,31 and can be useful in
confirming endothelial origin of tumors. Factor VIII–related

antigen is expressed on endothelial cells of both vascular
and lymphatic origin, although it has significantly higher
expression for vascular endothelium, and thus is used as a
marker for vascular endothelium. Factor VIII–related anti-
gen cannot be used to distinguish normal endothelium from
neoplastic endothelium, and its expression can be limited
in poorly differentiated tumors, potentially limiting its use-
fulness.31 Seven biopsy samples in this series were exam-
ined by using IHC, and all were positive for factor VIII–
related antigen.

Treatment for hemangiosarcoma in all species is gener-
ally considered unrewarding.1,8,9,11 Despite aggressive sur-
gical, drug, or radiation therapy, median survival times are
short for almost all forms, dermal hemangiosarcoma pos-
sibly excepted, of primary hemangiosarcoma in dogs and
cats.11,32,33 Reported treatments include surgical removal, ra-
diation, and chemotherapy (eg, doxorubicin, cyclophospha-
mide, or vincristine). Biologic therapy with immunomod-
ulators (mixed bacterial vaccine and liposome-encapsulated
muramyl tripeptide) have been reported to be useful in pro-
longing survival times in dogs and cats, especially in com-
bination with chemotherapy, but are not currently used be-
cause of lack of availability and high cost.11,32 Treatment is
considered palliative rather than curative. Treatment was
attempted in 5 horses in this series (horses 1, 2, 3, 8, and
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9). Surgical resection of masses was performed in these
cases, and was considered successful in horse 2, although
multiple surgeries and extensive resection was required.
The successful use of 5-fluouracil topically following sur-
gical resection and cryosurgery in 1 horse is interesting,
because this treatment has not been successfully used in the
treatment of hemangiosarcoma to the authors’ knowledge.
Masses at surgery were typically described as locally in-
vasive, hemorrhagic soft tissue masses. At the time of writ-
ing, 2 horses (horses 8 and 9) have survived to short-term
follow-up (months). The remaining 2 horses (horses 1 and
3) were euthanized because of tumor recurrence at the orig-
inal site. Postmortem examination confirmed hemangiosar-
coma in all cases. Two cases were considered disseminated,
based on multiple organ involvement, and local invasion of
tissues was evident in all cases. Treatment was not pursued
in 2 horses that were not euthanized and have survived to
long-term follow-up (years) (horses 10 and 11). In both of
these horses, the masses and leg swelling resolved. Given
the overall poor prognosis for hemangiosarcoma in any spe-
cies, it is difficult to explain the apparent resolution in these
2 horses. Histopathologic specimens from horse 10 were
examined by multiple pathologists and confirmed to be he-
mangiosarcoma. The diagnosis in horse 11 was considered
less definitive. Successful treatment of equine cutaneous he-
mangiosarcoma2 has been reported, although spontaneous
resolution has not. Hemangiomas have been reported to
spontaneously resolve in older children, although this has
not been reported in horses. A search of the literature iden-
tified 1 case of spontaneously resolving angiosarcoma in a
human patient.20

The overall prognosis for horses with juvenile heman-
giosarcoma appears to be variable, based on this case series.
Six of the 11 horses were euthanized, with 2 surviving
horses having only short-term follow-up to date and 2 sur-
viving long-term with apparent tumor resolution without
treatment. Euthanasia is frequently determined by economic
and practical factors in the horse; only 2 horses were eu-
thanized because of rapidly deteriorating clinical condition.
Surgical excision appears unlikely to be curative based on
recurrence of tumors and local invasiveness. Cutaneous he-
mangiosarcoma has been reported to have a better prog-
nosis in dogs if the tumor is confined to the dermal layer.34

Thus, if diagnosis is made early before the tumor has spread
locally or metastasized, surgical resection may be curative.
However, the multifocal nature of many of the masses in
this series and the rapid and aggressive nature for the ma-
jority of the masses makes it unlikely that the prognosis for
young horses with hemangiosarcoma will significantly im-
prove even with early diagnosis. It is unknown if local ther-
apy has potential benefit because it was attempted in only
1 horse in this series.

Although vascular neoplasia is a rare occurrence in
young horses, it should be considered in the evaluation of
cutaneous or muscular masses, especially those that fail to
resolve despite conventional therapy. An antemortem di-
agnosis is possible, although multiple biopsy samples may
be required. Ancillary diagnostic tests such as ultrasound,
radiographs, and hematology are typically not helpful in
confirming a diagnosis.

In summary, based on the results of this retrospective

study, hemangiosarcoma in juveniles may behave differ-
ently compared to mature animals. Young horses affected
by hemangiosarcoma were all in good body condition and
good general health at the time of presentation in our series.
A significant proportion of the cases were likely congenital
and present from birth. Cutaneous and limb masses were
more common, although disseminated neoplasia affecting
internal organs also occurred. There were no cases of he-
mangiosarcoma primarily affecting the respiratory tract,
vertebral bodies, or eyes in this series, organs not infre-
quently reported affected in older patients.1,34–38 In addition,
an antemortem diagnosis was more commonly obtained in
this group of horses, possibly because of the predominance
of easily accessible masses for biopsy. Also in contrast with
findings in older horses, the prognosis is variable in juvenile
horses with hemangiosarcoma and seems dependent on ex-
tent and location.

Footnotes
a Tru Cut biopsy needle, Baxter-Travenol, St Louis, MO
b Efudex, ICN Pharmaceuticals Inc, Costa Mesa, CA
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