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Penile hemangiosarcoma as a cause of stranguria in a dog:
clinical presentation, imaging findings, treatment and outcome
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Abstract

Background: Penile tumors are rare in dogs and only single case reports or small case series have been reported. Case description:
An 11-year-old, cross-breed dog was presented for a two-week history of stranguria. At physical examination, a subcutaneous swell-
ing of the penis was detected. Abdominal radiographs, ultrasonography, and CT showed a subcutaneous penile mass involving the
penile urethra and bulbus glandis associated with marked lysis of the os penis. Histological features along with the neoplastic cell
positivity to CD31 and FVIII immunohistochemical markers warranted a final diagnosis of penile hemangiosarcoma. Find-
ings/treatment and outcome: The dog was treated with amputation of the penis, scrotal urethrostomy, and five adjuvant doses of doxo-
rubicin along with thalidomide. Cutaneous and omental metastases were found 235 days after surgery. The dog was euthanized at
296 days due to bone and pulmonary metastasis. Conclusion: Penile hemangiosarcoma seems to share the same aggressive behavior
with other hemangiosarcomas seen in other anatomical locations. Therefore, surgery and chemotherapy may improve survival time in
dogs with penile hemangiosarcoma as well.
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Introduction
An 11-year-old, neutered, 22-kg, cross-breed dog was

presented for a two-week history of stranguria. The own-
er reported no history of trauma, uro-genital surgery,
urinary tract infections or stones. Historically, the dog
was monitored for a previous diagnosed myxomatous
mitral valve disease. At physical examination, an 18 x 23
mm, subcutaneous, painless swelling with poorly defined
margins on the ventral midline of the penis and a grade 1l
heart murmur were detected.

Inguinal region lateral radiograph revealed diffused
permeative lysis of the caudal two third of the os penis,
associated with irregular, discontinuous periosteal reac-
tion (Fig. 1A) surrounded with soft tissue swelling. The
following ultrasonographic evaluation showed a 22 x 13
mm heterogeneous and ill-defined penile mass (Fig. 1B).
Urethral catheterization confirmed a severe urethral ste-
nosis with consequent inability to reach the urinary

Hemangiosarcoma (HSA) is a highly malignant tu-
mor arising from vascular endothelium showing aggres-
sive biological behavior and poor prognosis in dogs
(Mullin and Clifford, 2020). The most common primary
sites of HSA in dogs are the spleen, right atrium, and
liver (Griffin et al., 2021), followed by skin, pericardi-
um, lung, kidney, oral cavity, muscle, bone, peritoneum,
and retroperitoneum (Mullin and Clifford, 2020). Penile
localization has been rarely reported in dogs (Marolf et
al., 2006; Burchell et al., 2014; Fry et al., 2014, Bolfer et
al., 2015) and the most commonly reported tumor in this
localization is the squamous cell carcinoma, where only
few case reports or small case series have been described
(Mullin and Clifford, 2020). This report aimed to de-
scribe the clinical presentation, imaging findings, treat-
ment, and outcome of a penile HSA in a dog.

Case description
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Fig. 1: Radiographic, ultrasonographic, surgical and pathological aspects of the penile HSA. (A) Lateral radiograph of the inguinal
region revealed a soft tissue swelling and diffused lysis of the two-third caudal part of the os penis with an irregular and discontinu-
ous periosteal reaction (arrow), (B) Penile ultrasound revealed a 22 x 13 mm heterogeneous and ill-defined penile mass, (C) CT
scan, sagittal section through the penile bone (arrowheads), (D) Penile amputation appeared friable and hemorrhagic, (E) Scrotal
urethrostomy 15 days after surgery, (F) Histology revealed a neoplasm composed of polygonal to spindle cells arranged in loose
interlacing streams and bundles, and multiple blood-filled vascular channels (H&E, x400), (G) Photomicrographs of the mass of the
0s penis (x200 magnification); neoplastic cells labelled with CD31 monoclonal antibody showing positive cytoplasmic granular la-
beling, and (H) Photomicrographs of the mass of the os penis (X200 magnification), neoplastic cells labelled with polyclonal Factor
VI antibody also showing positive cytoplasmic granular labelling on immunohistochemistry
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bladder. Possible differential for such an osteolytic lesion
included urethral tumors with bone invasion, primary
osseous neoplasia, soft tissue tumors with bone involve-
ment, or metastasis from an unknown primary tumor.
Penile osteomyelitis was considered less probable be-
cause of the history and clinical presentation. Ultra-
sound-guided fine needle aspirations and cytological
examination of the mass were performed, however, they
were considered inadequate due to severe hemodiluted
with no nucleated cells present on the slides.

A single right lateral thoracic radiograph showed
unremarkable findings. Abdominal ultrasound revealed a
normal-sized prostate with a 10.4 x 19 mm anechoic
nodule at the left prostatic lobe compatible with a pros-
tatic cyst, and diffuse thickening of the urinary bladder
wall (4 mm), with maintained wall layer stratification.
Differential diagnosis for bladder wall thickening includ-
ed urinary bladder wall pseudo-thickening, less likely
urinary bladder inflammation, infection, or diffuse neo-
plasia. A complete blood count and serum biochemical
analysis were unremarkable. Further diagnostic proce-
dures, such as endoscopic transurethral biopsy,
transcutaneous biopsy, and CT scan were discussed with
the owner. Concurrently, surgical options to allow the
dog to restore the urinary outflow such as tempo-
rary/permanent percutaneous urinary bladder catheteriza-
tion, temporary pre-scrotal urethral catheterization, per-
manent pre-scrotal urethrostomy, penile amputation and
scrotal urethrostomy were discussed. Given the high risk
of a penile tumor, the owner agreed to stage the dog
through a whole-body CT scan before penile amputation
and scrotal urethrostomy.

CT examination revealed a 25 x 18 mm penile ex-
pansive mass involving the penile urethra, bulbus glan-
dis, and the proximal part of the os penis (Fig. 1C). The
mass was hypoattenuating with mild peripheral en-
hancement and was associated with marked lysis of the
0s penis compatible with aggressive and osteolytic neo-
plasia. No other alterations were detected.

Findings/treatment and outcome

Penile amputation with scrotal urethrostomy was
performed as previously described (Figs. 1D and E)
(Burrow et al., 2011).

Macroscopic evaluation revealed that the mass was
friable and hemorrhagic. The patient recovered well and
was discharged three days after surgery with E-collar and
amoxicillin/clavulanic acid (12.5 mg/kg, every 12 h for 5
days). Hematuria was reported during hospitalization,
with progressive improvement and complete resolution a
few days after discharge.

Histological examination revealed an unencapsulated,
poorly circumscribed, densely cellular neoplasm com-
posed of pleomorphic, polygonal to spindle cells ar-
ranged in loose interlacing streams and bundles, and
multiple blood-filled vascular channels. Neoplastic cells
have indistinct borders, a small amount of eosinophilic
fibrillar to vacuolated cytoplasm, and oval to elongated
coarse nuclei. Severe anisocytosis and anisokaryosis
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were observed. The mitotic figures ranged from 0 to 2
per high power field (Fig. 1F). Immunohistochemical
staining showed that the neoplastic cells were positive
for CD31 (Fig. 1G) and factor VIII (Fig. 1H). The final
histopathological diagnosis was penile hemangiosar-
coma.

Two weeks after surgery, the dog was diagnosed with
multi-drug resistant Escherichia coli urinary bladder
infection resolved after three days of enrofloxacin (5
ma/kg, g24h for 7 days).

Adjuvant chemotherapy with doxorubicin (30 mg/m?
1V, g3wks, for five doses) and thalidomide (8 mg/kg,
PO, g24h, with food at night) was started one month
after surgery.

During treatment, the dog experienced self-limiting
grade 2 thrombocytopenia, grade 1 neutropenia, de-
creased appetite, nausea, vomiting, and diarrhea (Le-
Blanc et al., 2021).

Further clinical staging was performed using thoracic
radiographs and abdominal ultrasounds on the day of the
third and fifth doxorubicin administration and every 8
weeks thereafter for the first year (Nguyen et al., 2015).

Two hundred and thirty-five days after surgery, the
dog was followed up, and two cutaneous nodules were
found. One of the nodules was 13 x 15 mm, mobile, ul-
cerated, and located in the proximal region of the right
thigh. The second nodule was 22 mm in diameter, firm,
and subcutaneous in the proximal region of the right
quadriceps muscle (Fig. 2A). Both nodules were present
for one month and were characterized by rapid growth
according to the owner. Cytological examination showed
proliferation of atypical mesenchymal cells, and cutane-
ous metastases of HSA were suspected (Fig. 2B). The
thoracic radiographs were unremarkable. Abdominal
ultrasound showed a 16 x 10 mm heterogeneous, hy-
poechoic, ill-defined, omental mass suggestive of
omental metastasis.

Thalidomide was discontinued because of disease
progression, and a rescue chemotherapy protocol was
proposed and declined by the owner.

On day 289, the dog was presented grade 3 lameness
of the left hindlimb. Radiographic examination of the
pelvis and thorax showed lysis of the femoral neck (Fig.
2C) and multiple pulmonary nodules (Fig. 2D) respec-
tively, compatible with metastatic spread. Seven days
later, 296 days after surgery, the dog was euthanized due
to poor quality of life.

Discussion

Hemangiosarcomas in dogs are characterized by ag-
gressive clinical behavior and poor prognosis, with me-
dian survival time ranging from 3 to 10 months after
surgery and adjuvant doxorubicin-based chemotherapy.
Primary dermal HSAs are curable with surgery alone,
while deeper (subcutaneous and intramuscular) have
been associated with a guarded prognosis with median
survival times ranging from 172 to 1189 days (Bulakow-
ski et al., 2008; Shiu et al., 2011). HSAs represent 3-8%
of all bone tumors. A multi-institutional retrospective
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Fig. 2: Clinical, cytological, and radiographic aspects of penile HSA metastases. (A) One of the metastatic cutaneous nodules of
HSA, where cytological sampling was performed, (B) Cytological examination representative atypical mesenchymal cells (x400),
and (C-D) During the recheck (296 days after the penile amputation and scrotal urethrostomy) a ventrodorsal radiograph of the pelvic
limb showed lysis of the femoral neck (C, arrow), and left lateral radiograph of thoracic revealed multiple pulmonary nodules (D,

arrowheads)

study on forty-one primary appendicular HSAs reported
a median survival time of 10 months and 1-year survival
rate of 28% (Giuffruda et al., 2018). Primary urethral
HSAs are rare and are associated with aggressive behav-
ior and short survival times (Mellanby et al., 2004; Ra-
dhakrishnan, 2017).

Although penile HSA is the most common tumor of
the os penis in dogs, it rarely occurs. To the authors’
knowledge, this is the fifth reported case report of canine
penile HSA (Marolf et al., 2006; Burchell et al., 2014;
Fry et al., 2014; Bolfer et al., 2015).

Clinical presentation of dogs with penile HSA does
not differ from that of dogs with other low urinary tract
diseases, with stranguria being the most commonly re-
ported. Moreover, concurrent urinary tract infections

have been commonly found and are frequently interpret-
ed as the only cause of stranguria, thus delaying the di-
agnosis of neoplasia (Marolf et al., 2006; Burchell et al.,
2014; Fry et al., 2014; Bolfer et al., 2015).

The treatment of choice for penile HSA includes ex-
cision of the primary tumor associated with adjuvant
doxorubicin-based chemotherapy (Marolf et al., 2006;
Burchell et al., 2014; Fry et al., 2014; Bolfer et al.,
2015). In the present case, penile amputation and scrotal
urethrostomy was well tolerated, and as expected, only
mild postoperative hemorrhage and recurrent urinary
tract infections occurred (Burrow et al., 2011).

Post-splenectomy single-agent adjuvant thalidomide
was associated with a median survival time of 172 days
in dogs with splenic HSA (Bray et al., 2018). In the pre-
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sent case, thalidomide was combined with doxorubicin to
maximize medical treatment. In the present case, thalid-
omide was administered at night along with food to in-
crease drug absorption and prevent side effects (Pierini et
al., 2020).

Interestingly, no reports of dogs with penile HSA in
the current literature, have shown locoregional or distant
metastases at presentation, but they developed metasta-
ses 2, 5, and 20 months after, and died for tumor-related
causes 8, 7, and 20 months after the initial diagnosis,
respectively (Burchell et al., 2014; Fry et al., 2014;
Bolfer et al., 2015). Metastases most commonly occur in
the lungs, retroperitoneum, and sublumbar lymph nodes
(Fry et al., 2014; Bolfer et al., 2015). In the current
study, metastases were found on the skin and omentum
235 days after diagnosis, and the dog was euthanized
soon thereafter for bone and lung metastases.

Canine penile hemangiosarcoma seems to share the
same aggressive behavior as other HSAs seen in anatom-
ical locations other than the skin. As for other tumor lo-
cations, surgery and doxorubicin-based adjuvant chemo-
therapy may improve the survival time in dogs with pe-
nile HSA.
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