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Soft tissue angiosarcoma of the breast in a patient with
Klippel-Trenaunay-Weber syndrome

Angiosarcoma de tejido blando de la mama en un paciente con sindrome de
Klippel-Trenaunay-Weber
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Abstract

Angiosarcomas are neoplasms of blood or lymphatic vessels with aggressive behavior. We report the coexistence of this
malignancy within soft tissue of the breast in a 49-year-old woman who was diagnosed with Klippel-Trenaunay-Weber syndro-
me (KTW-S) during childhood. The patient has no previous history of radiation therapy on the chest and does not have any
known risk factor for developing angiosarcoma, except for her congenital disease. To the best of our knowledge, the associa-
tion between soft tissue angiosarcoma of the breast and KTW-S has never been previously reported.
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Resumen

Los angiosarcomas son neoplasias de los vasos sanguineos y linfaticos con comportamiento agresivo. Reportamos la coe-
xistencia de esta malignidad dentro del tejido blando de la mama en una mujer de 49 afios que fue diagnosticada de sindro-
me de Klippel-Trenaunay-Weber desde la infancia. La paciente no tiene antecedentes de radioterapia en el térax ni factores
de riesgo conocidos para desarrollar angiosarcoma, a excepcion de su enfermedad congénita. A nuestro saber, la asociacion
entre el angiosarcoma del tejido blando de la mama y el sindrome de Klippel-Trenaunay-Weber no habia sido reportada
previamente.

PALABRAS CLAVE: Angiosarcoma. Cancer. Enfermedad congénita. Mama. Sindrome de Klippel-Trenaunay-Weber.

major manifestations: cutaneous hemangiomas, ve-
nous varicosities, and hypertrophy of the limbs. It is
known that a mutation in VG5Q protein plays a role in
the pathogenesis of KTW-S due to its effect on an-
giogenesis®; nevertheless, this alteration has not been

|ntroduction

Angiosarcomas are soft tissue neoplasms that ori-
ginate from endothelial cells. Most of these malignan-
cies appear de novo; however, their presence has

been described in patients with Klippel-Trenaunay-We-
ber syndrome (KTW-S)"2. This syndrome is a very
rare congenital condition in which patients have three
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related to vascular malignant transformation. We found
no evidence in the literature of the presence of an
angiosarcoma in the breast in patients with KTW-S.
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However, it has been suggested that the appearance
of angiosarcomas in this congenital disease may be
related to impaired immunity due to arteriovenous fis-
tulas that lead to chronic lymphedema or abnormali-
ties in angiogenic factors*.

Case report

A 49-year-old woman, diagnosed with KTW-S at the
age of 12, presented with an asymptomatic, well-de-
fined nodule in the inferior quadrants of her left breast.
Imagining studies showed no calcifications on mam-
mography. Breast ultrasound reported a solitary
hypoechoic lesion with central and peripheral vascu-
larity and no abnormal axillary lymph nodes. It was
reported as BIRADS 4-B (Fig. 1).

She had a history of systemic hypertension, hypo-
thyroidism, peripheral venous insufficiency, obesity
Grade 2, chronic lower back pain, and previous history
of smoking (0.5 pack years). No previous blood trans-
fusions or radiations to the chest were reported.

10 days after the imaging studies were performed,
the patient was followed up by her primary physician
and a solitary nodule was detected on physical exami-
nation in the lower-inner quadrant of her left breast. It
measured approximately 1 cm of diameter, it was fixed
to deep structures, with no pain nor other changes on
skin rather than a violaceous macule due to the KTW-S,
and no axillary lymph nodes were detected. Other re-
levant findings on examination included hypertrophy of
the left limbs, varicose veins on both legs, and port-wi-
ne stain with predominance on the left hemicorpus
(Fig. 2). Diameter of the right arm, right forearm, left
arm, and left forearm was 27 cm, 20 cm, 36 cm, and
30 cm, respectively. Diameter of the right and left legs
was 40 cm and 50 cm, respectively. Some varicose
veins formed nodules on the right leg and a few of them
were painful. CEAP classification of chronic venous
disorders for this patient was the following: clinical-4
(skin changes without ulceration), Etiology-C (congeni-
tal), Anatomy-S (superficial veins), and Pathophysiolo-
gy-R (reflux). Vessels were less prominent on the upper
limbs compared to those found on lower limbs.

The lesion on her breast was excised 2 weeks later
and it was identified as a low-grade angiosarcoma
CD31 +, CD 34 +, factor VIIl +, and CD240 — on the
final histopathology report (Fig. 3). Excising of addi-
tional margins was required and reresection with wide
margins was performed 2 weeks later. The patient was
scheduled for adjuvant radiation therapy.

Figure 1. Imaging studies. (1A) Mammography showing a well-cir-
cumscribed, hyperdense lesion in the inner-lower quadrant of the left
breast; BIRADS 4B (left mediolateral oblique view). (1B) Doppler ultra-
sound showing an oval, hypoechoic nodule, with well-defined margins,
presenting central and peripheral vasculature.

Figure 2. Patient with Klippel-Trenaunay-Weber syndrome. This
patient had asymmetrical hypertrophy of the lower limbs (2A), with
varicose veins (2B), and wine-port stain predominantly on the left
hemicorpus with borders respecting the midline (2C).

\

Flgure 3. Low-grade soft tissue angiosarcoma of the breast. (3A) Area
of vascular proliferation limited by a fibrous capsule adjacent to breast
adipose tissue (Hematoxylin-Eosin, x4). (3B) Anastomosing vascu-
lar channels lined by abnormal endothelial cells (Hematoxylin-Eosin,
x10). (3C) Nests of large, mildly pleomorphic endothelial cells; some
prominent nucleoli and mitotic figures can be seen (Hematoxylin-
Eosin, x40). (3D) Positive CD31 immunostaining of the tumor (x40).
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Discussion

Angiosarcomas are non-epithelial malignancies
characterized by proliferating cells derived from blood
or lymphatic vessels. These are rapidly growing neo-
plasms that tend to recur locally®. During early stages,
angiosarcomas are usually asymptomatic until they
reach large dimensions. Several factors have been
involved in the appearance of breast angiosarcomas
such as radiation exposure following breast cancer or
chronic lymphedema secondary to mastectomy or axi-
llary lymph node dissection (Stewart-Treves syndro-
me)S. Inherited conditions including neurofibromatosis
Type 1 or Li-Fraumeni syndrome and exposure to
environmental compounds such as arsenic and vinyl
chloride have also been related; however, most of
these neoplasms develop de novo in the breast’.
Some conditions known to predispose angiosarcoma
development in other sites are KTW-S and Maffucci
syndromes?; nevertheless, no cases have been repor-
ted in the literature showing association between the
former syndrome and angiosarcomas in the breast.

KTW-S is characterized by congenital vascular mal-
formations with a normal number of endothelial cells,
contrary to blood vessel tumors in which the number of
endothelial cells is increased. Although most cases are
sporadic, there are some reports of an autosomal domi-
nant pattern of inheritance. Mutations in the angiogenic
protein VG5Q have been described in patients with
KTW-S and its overstimulation promotes a higher forma-
tion of new blood vessels. This protein is encoded by
the AGGF1 gene, which is highly expressed in the vas-
culature®. VG5Q is secreted as new vessels are being
formed, acting in an autocrine way on endothelial cells
to induce their proliferation®. VG5Q mutation, known as
E133K, is found in < 4% of patients with KTW-S'°.

Clinical manifestations of KTW-S include the triad of
cutaneous capillary hemangioma, varicose veins, and
bony and soft tissue hypertrophy involving an extremi-
ty". The hemangioma is usually the first sign to appear
and it tends to be unilateral, with borders respecting
the midline of the body. Its depth is variable and it may
be limited to the skin or affect deeper structures. Ca-
pillary malformations have also been reported in the
pleura, liver, spleen, colon, and bladder. Bleeding from
visceral organs is a major complication that may ma-
nifest as hematuria or hematochezia. The existen-
ce of arteriovenous fistulas is another important featu-
re of this syndrome and can be detected by the
presence of a pulsatile mass or thrill on physical exa-
mination. Limb hypertrophy can be secondary to bone

or soft tissue involvement; it is usually present at birth
and progresses as the patient ages™.

In 2010, Simas et al. described a patient with KTW-S
in a 22-year-old man with a diffuse angiosarcoma in
one of his leg secondary to chronic lymphedema linked
to Stewart-Treves syndrome'. It is known that arterio-
venous fistulas in patients with KTW-S are associated
with venous hypertension and may lead to chronic lym-
phedema. The affected tissue can be predisposed to
vascular malignancies due to continual angiogenic sti-
mulus and immune disturbance caused by impaired
trafficking of dendritic cells and lymphocytes®.

Another case has been reported in a 46-year-old
patient with KTW-S who developed an angiosarcoma
adjacent to a malignant peripheral nerve neoplasm in
his right leg®. The patient went through an amputation
of his limb and died later due to pulmonary and cere-
bral metastases.

In the case, we are presenting, no significant risk
factors for the development of angiosarcoma were
found such as previous radiation exposure or axillary
lymph node dissection. It is not clear if the presence
of arteriovenous fistulas due to KTW-S may
predispose to chronic lymphedema and development
of vascular neoplasms, or if there are molecular me-
chanisms related to the pathogenesis of this syndrome
that may be implicated in the oncogenic process.

Conclusion

KTW-S is characterized by congenital vascular mal-
formations and it has been associated with the pre-
sence of angiosarcomas. Since lower limbs are the
most common sites involved in patients with KTW-S,
development of vascular neoplasms in this location
may be more frequent. However, the appearance of
angiosarcomas in the breast has never been reported
in the literature before in patients with KTW-S, and
health-care professionals should be aware of their
diagnosis and early treatment due to their aggressi-
veness and tendency to recur.
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