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Abstract

The Stewart-Treves syndrome is a rare and deadly entity, which is defined as angiosarcoma arising in
the setting of chronic lymphedema. It typically presents in women who develop lymphedema in the
upper extremity secondary to axillary lymph node dissection for breast cancer surgery. It is extremely
uncommon in the lower extremities as a result of idiopathic chronic lymphedema. Here, we present the
case of a 63-year-old female patient with idiopathic chronic lymphedema of the lower extremities hav-
ing morbid obesity (BMI 82.6) and multiple comorbidities. She developed multiple confluent, hemor-
rhagic and necrotic elevated purple-black papules in the lower extremities, for which the initial diagno-
sis was cellulitis. Because there was no improvement with antibiotics, a lower extremity ultrasound and
biopsy was performed which showed multiple masses in the left inner upper calf with solid and cystic
components. The pathology results of the punch biopsies were consistent with angiosarcoma. Im-
munohistochemical studies revealed positivity for CD31, FLI-1, and a high Ki-67 proliferation rate. Be-
cause of the patient’'s weight and medical comorbidities, no further extensive diagnostic tests were
performed to detect metastatic disease, and because of contraindications, no further medical treatment

was provided. The patient subsequently died 1 month after diagnosis. © 2016 The Author(s)
Published by S. Karger AG, Basel
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Case Presentation

A 63-year-old white female patient with morbid obesity (body mass index of 82.6),
chronic bilateral lower extremity lymphedema, chronic kidney disease, congestive heart
failure, hypertension, type 2 diabetes, hypothyroidism, glaucoma, gastroesophageal reflux
disease, chronic obstructive pulmonary disease, asthma, obesity hypoventilation syndrome
and depression, presented to the hospital with shortness of breath and fatigue. She had been
living in a nursing home and was completely immobile for the last 9 years secondary to both
morbid obesity and lymphedema. The patient did not have a history of lower extremity sur-
gery, trauma, or infection.

The patient developed multiple hemorrhagic and elevated purple-black lesions (fig. 1a-
¢). The initial diagnosis by the Internal Medicine and Dermatology Department was cellulitis
of the lower extremities. However, there was no clinical improvement with antibiotics. A
lower extremity ultrasound was performed which showed multiple masses in the left inner
upper calf, with solid and cystic components, subcutaneous edema, and necrosis. Two 3-mm
punch biopsies were performed.

The pathology of the punch biopsies revealed angiosarcoma, present at deep and pe-
ripheral tissue edges. There were prominent epithelioid cytology and characteristic hemor-
rhage (fig. 2a, b). Immunohistochemical studies revealed that the tumor cells were positive
for CD31, FLI-1 with a high Ki-67 proliferation rate (up to 30% of total tumor cells) (fig. 2c).
Melan A and pancytokeratin showed no immunoreactivity. Based on the morphology, im-
munoprofile, and clinical presentation, the patient was diagnosed with Stewart-Treves syn-
drome (STS).

Due to the patient’s weight and size, additional staging workup, including computerized
axial tomography, PET-CT, or magnetic resonance imaging, was unable to be performed.
Based on the patient’s poor baseline performance status and history of cardiac and renal
disease, she was not eligible for the standard cardiotoxic and nephrotoxic chemotherapeutic
agents required for treatment. Approximately 1 month after the biopsy results were ob-
tained, the patient developed septic shock and multiorgan failure that resulted in her death.

Discussion

STS is a deadly and rare disease. It is defined as the association between chronic
lymphedema and angiosarcoma [1, 2]. It was originally described in women who developed
lymphedema as a result of axillary lymph node dissection associated with mastectomy for
breast cancer. The presence of this syndrome significantly worsens the outcome of patients
with breast cancer [2, 3]. STS accounts for approximately 5% of angiosarcomas [4].

Loewenstein in 1906 described angiosarcoma in the extremity of a patient affected by
severe posttraumatic lymphedema for 5 years [3]. However, the first description in the Eng-
lish literature is attributed to Kettle in 1918, who described angiosarcoma in the leg of a 44-
year-old patient with congenital lymphedema. In 1948, Dr. Fred W. Stewart, Professor of
Pathology, and Dr. Norman Treves, Associate Professor of Surgery, both from the Cornell
University Medical College, New York, N.Y., USA, reported six cases of angiosarcoma arising
from sites of postmastectomy lymphedema [1]. They called it ‘elephantiasis chirurgica’. Prior
to this report, such cases went unreported since the clinical findings were erroneously at-
tributed to diffuse and recurrent inoperable cutaneous manifestations of breast cancer [1].

While most commonly associated with breast cancer, this syndrome can be broadly ap-
plied to lymphangiosarcoma, which develops from chronic lymphatic obstruction, either
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congenital or acquired. Initially, electron microscopic and immunohistological studies re-
vealed the origin of this cancer to be from blood vessel rather than lymphatic endothelium,
thereby classifying the tumor as a hemangiosarcoma [2]. However, more recent immuno-
histochemical studies confirmed the original description, confirming the tumor as a lym-
phangiosarcoma [3, 5].

There are approximately 400 cases of STS reported in the literature, most in postmas-
tectomy patients who are predominantly women. The incidence of this disease is very low
(between 0.07 and 0.45% of patients survive at least 5 years postradical mastectomy) [3].
Lymphedema affects approximately 14% of patients who undergo complete axillary lymph
node dissection [6]. Most of these breast cancer patients had undergone a Halsted radical
mastectomy [6]. There are also case reports of patients who developed STS on closed shunts
in renal transplant and chronic kidney disease [7]. No racial preponderance has been ob-
served in this syndrome. It has not been shown to be more prevalent in patients with AIDS
or any other immunodeficiency disorders, as compared with Kaposi’'s sarcoma (KS). The
peak age of presentation of angiosarcoma is between 65 and 70 years, with an average pa-
tient age of 68.8 years at diagnosis for breast cancer-associated patients. The incidence of
STS has notably declined secondary to the improvement of operative techniques in breast
cancer as well as radiation therapy techniques and the development of novel chemotherapy
agents. In addition, the incidence of chronic lymphedema after breast cancer treatments has
been reduced from 40 to 4% [3, 8]. Among patients receiving radiation therapy, the relative
risk of developing angiosarcoma is 15.9% [3].

Patients usually have a significant history for breast cancer and radical mastectomy,
usually 5-15 years before sarcoma presentation. The mean onset between radical mastec-
tomy and lymphangiosarcoma is 11 years [3].

There are many causes of lymphedema, such as trauma, infectious (filariasis), idiopathic
acquired lymphoma, venous stasis, morbid obesity, leg ulcerations, lymphoma, and surgery
of the groin, legs, or pelvis. One type of lymphedema, called massive localized lymphedema,
is associated with obesity, and its incidence is rising secondary to the epidemic of obesity in
the Western society. Only nine cases of angiosarcoma arising in the setting of massive local-
ized lymphedema have been reported [6, 9, 10]. These are acquired forms of lymphedema,
but there can also be congenital lymphedema. Notably, chronic lymphedema caused by car-
diac, hepatic, or renal disease is not associated with STS. The reason for this observation is
not known. The mechanism by which some forms of chronic lymphedema can induce angio-
sarcoma is unknown and controversial. One theory is that chronic lymphedema causes local
immunodeficiency, therefore permitting oncogenesis [2, 3, 6]. Buildup of protein-rich inter-
stitial fluid alters the local immune response within the affected limb, stimulating lymphan-
giogenesis and the development of collateral vessels [11]. In addition, the fluids in the lym-
phatic channels are rich in growth factors [6]. Supporting the immunodeficiency hypothesis
is the observation that, in 1960, a homograft skin transplant on a lymphedematous arm sur-
vived much longer than homograft skin transplanted to healthy arms. There is no evidence
for a benign precursor of the angiosarcoma seen in STS [3]. Furthermore, there have been
case reports of patients who developed this syndrome while taking chronic systemic immu-
nosuppressive medications, chemotherapy, and in patients with acquired immunodeficiency
syndrome. This raises the possibility that systemic, not only local immunosuppression, may
have a role in the development of lymphangiosarcoma [6, 7]. Interestingly, some authors
postulate that mutations in the DNA repair genes BRCA1 and BRCAZ predispose to angiosar-
comas after treatment for breast cancer [2].

Three phases in the development of STS have been described: (1) prolonged
lymphedema, (2) angiomatosis, and subsequently (3) angiosarcoma [12]. Prolonged
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lymphedema (lymphostasis) is observed in KS as well as angiosarcoma, resulting in localized
immunosuppression and vascular oncogenesis in the presence of human herpesvirus 8
(HHV-8) infections and immunosuppression [3]. Lymphangiosarcoma and KS have been
reported to occur together in a patient receiving immunosuppressive treatment for a kidney
transplant [6]. Additionally, lymphedema has also been described in other cutaneous malig-
nancies including melanoma, basal cell carcinoma, squamous cell carcinoma, Merkel cell
carcinoma, and cutaneous lymphomas [6, 11].

The histologic findings of angiosarcoma in STS show a proliferation of irregular anasto-
mosing vascular channels that dissect dermal collagen. The malignant endothelial cells lining
these channels are hyperchromatic and pleomorphic with macronucleoli and frequent mito-
sis. The tumor cells are round to ovoid with a predominantly epithelioid cytomorphology
and often project into the lumen of the vessels creating a ‘hobnailed’ appearance on higher
magnification [8, 13]. The overlying epidermis may be acanthotic, hyperkeratotic, or
atrophic, with or without proliferation of reticular fibers in the dermis [3, 14]. Interestingly,
the angiosarcomas in STS present heterogeneous morphology with areas dominated by he-
mangiosarcoma and lymphangiosarcoma structures [8].

Histopathological and immunohistochemical confirmation is essential for diagnosis.
Immunohistochemical antibodies against endothelial cells are typically the stain of choice.
Not all malignant endothelial cells will be positive for this marker; thus, a panel of immuno-
histochemical stains should be used to avoid false-negatives. Diagnostically helpful stains
include CD31, CD34, FLI-1, von Willebrand factor, and factor VIII [2, 3, 5, 7]. In addition, nu-
merous lymphatic associated antibodies have been developed, including podoplanin (D2-
40), lymphatic vessel endothelial hyaluronan receptor-1 (LYVE-1), prospero homeobox pro-
tein 1, and vascular endothelial growth factor receptor 3 (VEGFR-3) [2, 3, 6]. Thanks to these
endothelial lymphatic markers, a possible relationship between KS and STS was made be-
cause the markers were present in both types of sarcomas. Nevertheless, examination of STS
specimens with electronic microscopy further supports lymphatic origin by identifying a
complete basal lamina surrounding the malignant cells. Additionally, electronic microscopy
has identified pinocytosis, intracellular junctions, and cytoplasmic intermediate filaments, as
well as Weiber-Palade bodies, storage granules, and erythrophagocytosis. These ultrastruc-
tural features oppose findings seen in tumors of vascular origin and support the classifica-
tion as a tumor of lymphatic origin [3, 11, 13].

Lymphedematous changes are required for the development of STS. Usually, this
lymphedema occurs without a history of complications, such as thrombosis or infection.
Lymphangiosarcomas are much more frequent in the upper extremity, 90% of cases present
like this [3]. Moreover, lymphangiosarcomas are present in the ipsilateral side in which the
radical mastectomy was performed and the lymphedema developed. The lymphedema in the
upper extremities gradually extends from arm to forearm and dorsal aspects of the hand and
fingers [12]. Local discomfort develops when the skin distends, but this occurs usually in
advanced stages of the syndrome. Recurrent erysipelas may develop in areas of long-
standing chronic lymphedema. Patients may also note atrophic skin that has become pachy-
dermatous with wrinkle lines. Telangiectasias and hyperkeratosis may also occur [4]. The
initial lesion includes either a palpable subcutaneous mass or a poorly healing eschar with
recurrent bleeding. In more advanced stages, multiple reddish blue macules or nodules de-
velop and may become polypoid. There may also be small satellite areas surrounding the
nodules that may become confluent. As the lesions progress, the overlying atrophic skin
becomes ulcerated, leading to infection and bleeding. Necrosis of the skin can also happen
[4]. If left untreated, extensive cutaneous nodules appear and metastatic disease develops.
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The most common site of metastasis are the lungs, followed by liver, bone, soft-tissue struc-
tures and lymph nodes via the hematogenous route [2, 3, 10, 15].

The differential diagnosis for STS includes both benign and malignant vascular diseases.
Acquired angioedema, ecchymosis, pyogenic granuloma, lymphangiectasia, angioendotheli-
omatosis, benign lymphangioendothelioma, lymphangioma, melanoma, and metastatic car-
cinoma to the skin should be considered. In addition, telangiectatic metastatic breast disease
to the skin should be considered [3, 15]. The most important differential diagnosis of STS is
KS. This is a very confusing disorder because it can also develop in the presence of
lymphedema, and the skin lesions and histological findings can be similar. KS differs from
STS because it does not require the presence of lymphedema for its development. Immuno-
histochemical testing for the presence of HHV-8 is the primary way to distinguish STS from
KS. KS is associated with this virus, while STS is not [2]. Some authors hypothesize that there
may be a virus involved with the pathogenesis of STS [3, 12].

In 1959, McConnell and Haslam proposed a system for the staging of postmastectomy
lymphangiosarcoma, which divides this disease in 3 stages [3]. This system lacks universal
application. Histological grading is not used in staging because angiosarcomas are high-
grade tumors by definition. Imaging studies can be used for staging purposes, such as CT,
magnetic resonance, and radiography. Magnetic resonance is an excellent study for evalua-
tion of the local progression of the disease, but it has limited ability to delineating tumor
margins. Intravenous contrast may be used to enhance the tumor. Chest radiography and CT
can be used to identify pulmonary metastases and pleural effusion [3, 10]. For the demon-
stration of subcutaneous spread and planning of a surgical procedure, F-fluorodeoxyglucose
positron emission tomography may be used [3, 13]. The usefulness of sentinel lymph node
biopsy is unknown [2].

The treatment of STS is complex; it usually requires medical and surgical treatment. It is
recommended early amputation/disarticulation or wide local excision of the affected limb in
localized disease, which offers the best chance of long-term survival. Radical ablative surgery
should be done early in the diagnosis. Wide local excision is not beneficial over amputation.
Even when a 2-3-cm wide margin of resection is obtained at the primary surgery, a high
local recurrence rate is observed. The report by Grobmyer et al. [15] identified no significant
difference in the survival of patients treated with chemotherapy versus radiation therapy.
Long-term survivorship after chemotherapy/radiation is reported in case reports, but the
overall results are poor [1-3, 6, 13—15]. Causes of long-term survivorship of STS could in fact
be secondary to undiagnosed cutaneous nodular KS. Chemotherapy agents used in this dis-
ease includes 5-fluorouracil, methotrexate, bleomycin, and/or a combination of actinomycin
D, vincristine, doxorubicin, cyclophosphamide, and/or dacarbazine. Even with these treat-
ment therapies, local recurrence and metastasis is high [2-4, 11, 14]. Treatment with immu-
notherapy has been demonstrated to be favorable as a palliative treatment for the manage-
ment of pleural effusions caused by metastatic disease [11, 14].

It is still unclear if antilymphangiogenic treatment will provide good results. It has been
hypothesized that blocking both the lymphangiogenesis and hemangiogenesis pathways
may inhibit rapid growth and metastatic spread, but more studies are needed [2, 8].

The overall prognosis of STS is poor, with a high rate of local recurrence and metastatic
disease [2, 3, 16]. The course of the disease can be complicated with recurrent erysipelas
and deep venous thrombosis of the affected limb. Pain and pleural effusion also complicate
the course. The median survival is 2.5 years after diagnosis, with most patients dying from
metastatic disease within 2 years [2-4, 6]. The long-term survivorship is rare. Untreated
patients usually live for 5-8 months after diagnosis. Preventative measures should be en-
couraged given the disappointing treatment results. These include treatment of the chronic
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lymphedema, weight loss, pressure garments, physiotherapy, compressive devices, micro-
surgery, and laser therapy [3, 4, 6, 15].
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lished article.
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Fig. 1. a Lower extremities of the patient. The morbid obesity and the lymphedema are evident. Also not-
ed are some pressure ulcers in the posterior aspect of the legs with signs of infection. b Multiple hemor-
rhagic and elevated purple-black lesions as well as multiple small satellite lesions in the lower extremity.
¢ Close-up of the multiple purple-black lesions of the lower extremity, with hemorrhagic characteristics
and signs of infection.

Fig. 2. a Hematoxylin and eosin. x100. The neoplasm infiltrates through the dermis and is associated with
hemorrhage. b Hematoxylin and eosin. x400. Irregular vascular spaces are lined by layers of cytologically
malignant epithelioid endothelial cells that have amphophilic cytoplasm, large vesicular nuclei with prom-
inent nucleoli. ¢ CD31. x400. Immunohistochemical stain for CD31 stains neoplastic endothelial cells in a
membranous pattern.
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