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CASE SUMMARY

A 47-year-old woman initially pre-
sented with cancer in her right breast,
detected during screening. A core
biopsy was suspicious for intraductal
carcinoma. She underwent a guide-wire
localized lumpectomy, which unexpect-
edly showed at least 10 tumors ranging
0.5 to 32 mm, grade 2 invasive duc-
tal carcinoma with positive margins,
and no lymphovascular space inva-
sion. Re-excision with sentinel lymph
node biopsy achieved clear margins
and revealed 1 out of 5 sentinel lymph
nodes containing 8 isolated tumor cells.
Hormone receptors were strongly posi-
tive while HER 2 was 14 and DISH was
negative. The final pathological staging
was multifocal pT2NO (i+).

Staging computed tomography (CT)
revealed a left anterior mediastinal
mass with intense fluorodeoxyglucose
(FDG) avidity on subsequent FDG pos-
itron emission tomography (PET) (Fig-
ure 1 A-C). Tumor markers including

alpha-fetoprotein and beta human cho-
rionic gonadotropin were negative.
CT-guided biopsy of the mediastinal
mass revealed epithelioid hemangioen-
dothelioma (EHE).

Upper hemisternotomy and en bloc
resection revealed involvement of
the left brachiocephalic vein and left
phrenic nerve. It was suspected on the
preoperative imaging, which demon-
strated an elevated left hemi-diaphragm
with a clinical manifestation in mild
dyspnea. Histopathological examina-
tion revealed a 45-x-25-mm tumor
composed of round to spindle-shaped
cells with eosinophilic cytoplasm and
intracytoplasmic vacuolation in hya-
linized stroma (Figure 2A). The tumor
showed positive staining for endothelial
and vascular markers CD31, CD34 and
ERG on immunohistochemistry (Fig-
ure 2B and 2C). The tumor cells exhib-
ited 4 mitoses per 50 high-power field
with no severe atypia. There were no
features of an epithelioid angiosarcoma.
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Due to the prolonged time post breast
surgery and the need for adjuvant radi-
ation therapy (RT) for both EHE and
breast cancer, adjuvant chemotherapy
for breast cancer was omitted and endo-
crine therapy was initiated. Complex
planning of adjuvant RT to two adja-
cent anatomical sites with two distinct
malignancies was undertaken using
2-dimensional (2D) tangential and par-
tial arc volumetric-modulated arc ther-
apy (VMAT). Phase I delivered 50.4
Gy in 28 fractions to the right breast and
anterior mediastinum. Phase II deliv-
ered further 10 Gy in 5 fractions to the
surgical cavity in the breast and 9 Gy in
5 fractions to the surgical bed within the
anterior mediastinum.

IMAGE FINDINGS
CT/FDG-PET revealed a well-de-
fined 3.8-x-2.3-cm partially calcified
soft-tissue mass in the left anterior
upper mediastinum with a standard
uptake value max of 11.1 (Figure 1).

DIAGNOSIS

EHE with RO resection and multifo-
cal pT2NO (i+) right breast cancer (ER
90%, PR 95% ,HER2 DISH negative)

DISCUSSION

EHE is a rare malignant vascular
tumor representing < 1% of all vas-
cular tumors and has been reported to
occur in a variety of locations includ-
ing the mediastinum, head and neck,
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FIGURE 1. Axial computed tomography (CT) illustrating calcifications within the lesion (A). Coronal (B) and axial (C) staging positron emis-
sion tomography (PET) demonstrating FDG-avid mediastinal mass.
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FIGURE 2. Numerous round to short spindle cells with eosinop

hilic cytoplasm (H&Ex100) and metaplastic ossification within resected tumor

(H&Ex100) (A). Immunohistochemical (IHC) positivity for vascular differentiation markers CD34 (B) and ERG (C), respectively (x100).

lungs, liver, breast and bone.'-* EHE
is composed of epithelioid endothe-
lial cells with distinctive myxohyaline
stroma and a characteristic WWTR1-
CAMTAL fusion as described in the

2013 WHO classification.? Although
reported rates of recurrence, metasta-
sis and tumor-related death vary, most
soft-tissue EHE has an indolent course
in contrast to angiosarcoma.*® EHE

involving soft-tissue sites have overall
better prognosis than skeletal, hepatic
or pulmonary EHE .

Due to its rarity, there are no man-
agement guidelines for EHE. Surgical
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excision is generally considered first
if lesions are localized and surgically
resectable with functional preserva-
tion and acceptable morbidity.! Adju-
vant RT has been utilized to reduce
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FIGURE 3. Radiation treatment plan. Phase | delivered 50.4 Gy/28#, 1.8 Gy/# to the right breast and mediastinum using 2-dimensional (2D) tan-
gents and partial-arc volumetric-modulated arc therapy (VMAT) technique (A,B). Phase Il delivered 9 Gy/5#, 1.8 Gy/# boost to the mediastinum
using partial arc VMAT technique (C,D) while further 10 Gy/5#, 2 Gy/# boost was delivered to the breast surgical cavity using 12 MeV electrons
(not shown). Composite treatment plan (E, F).

the risk of local recurrence. With more
recent advancements in radiation deliv-
ery techniques, definitive RT use has
increased.” Optimal dose and fraction-
ation for resected and unresected EHE
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still remain controversial, and various
RT protocols have been described.”

A case described by Drazin et al’
delivered adjuvant RT to a total dose
of 59.4 Gy in 33 fractions for subtotally
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resected recurrent EHE of the mastoid,
and the patient was alive with no evi-
dence of recurrence at 8 years.

Scott et al’ reviewed 14 patients with
hemangioendothelioma treated with RT
at a single institution. Surgical resection
followed by postoperative RT (PORT)
was performed in 4 patients while 10
received definitive RT. The median
dose for PORT was 62.2 Gy (range 60
to 64.8 Gy). Two patients were treated
with 60 Gy in 30 fractions while the
other two were treated using a hyper-
fractionated approach of 1.2 Gy twice
daily to a total dose of 64.8 Gy. None of
the 4 patients showed recurrent disease
over their follow-up periods, ranging
5.1to 28 years.

Our case presented additional com-
plexity in treatment planning due to
the concurrent adjuvant RT aimed for
right breast cancer. Phase I was planned
with a 2D-tangential technique for the
right breast and partial-arc volumet-
ric-modulated arc therapy (VMAT)
technique for the mediastinum using
10 MV photons and delivering 50.4
Gy. Phase II utilized 12 MeV electron
beams for the breast boost, deliver-
ing an additional 10 Gy in 5 fractions.
The partial-arc VMAT technique was
again used for the mediastinal boost
volume, delivering another 9 Gy in
5 fractions. Acceptable coverage of
planning target volumes was achieved
(Figure 3). Mean doses of esophagus,
heart and lung were 25.4 Gy, 7.3 Gy

(V25 < 10%), and 17 Gy, respectively,
achieving their dose constraints. Dose
constraints also were met for the spinal
cord and bilateral brachial plexuses.
The patient completed adjuvant RT
to her right breast and mediastinum
with moderate toxicities including skin
erythema and desquamation of her right
breast and moderate odynophagia. She
recovered from these toxicities approx-
imately 1 month after RT. Our patient
remained well with no clinical or radio-
logical evidence of recurrence at 12
months after completion of adjuvant
RT. She will continue ongoing surveil-
lance for both EHE and breast cancer.

CONCLUSION

In conclusion, we have presented the
management of a patient with mediasti-
nal EHE in the presence of concurrent
early stage breast cancer. Our patient
received adjuvant RT to the mediasti-
num and right breast concurrently. We
have outlined the complex planning for
radiation therapy to 2 adjacent anatomi-
cal sites. While some evidence suggests
the benefit of adjuvant RT to improve
local control, heterogeneous dose and
fractionation regimens are reported for
EHE. Future collaborative studies are
needed to further define the role, dose
and fractionation of PORT for EHE
with active participation in rare cancer
databases such as Rare Cancer Aus-
tralia, European RareCareNet, and the
US-based rarediseases.org.
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