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Initial presentation and recurrence of metastatic
rhabdomyosarcoma as breast mass

Ho V. Nguyen, MD; Shadi Aminololama-Shakeri, MD; and Yanhong Zhang, MD

Rhabdomyosarcoma rarely metastasizes to the breast. We report a case of a pediatric patient who ini-
tially presented with a right breast mass and pancytopenia, which was subsequently diagnosed as alveolar
rhabdomyosarcoma. Despite initial favorable response to chemotherapy, a new metastatic focus was

found in the contralateral breast 10 months later.

Introduction

In the pediatric and adolescent population, the over-
whelming majority of breast masses are due to benign eti-
ologies. When malignant, they tend to be metastatic disease
from lymphoma, leukemia, and rhabdomyosarcoma. In
both primary and metastatic cases of rhabdomyosarcoma
to the breast, the histologic subtype is most commonly al-
veolar. Our case of metastatic alveolar rhabdomyosarcoma
initially presented as a right breast mass and pancytopenia.
This is an extremely rare presentation of rhabdomyosar-
coma. Following an initial favorable response to chemo-
therapy, a new left breast metastasis was found on repeat
PET/CT 10 months after diagnosis.

Case report

A 15-year-old female presented to urgent care with dif-
fuse swelling of the right breast. She initially palpated a
lump in her breast one week before presentation. The lump
then quickly enlarged and became more firm, such that the
right breast was noticeably larger than the left breast. The
patient also had symptoms of an upper respiratory tract
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infection and two episodes of epistaxis. Physical exam was
positive for a large firm mass involving most of the outer

Figure 1. 15-year-old female with metastatic rhabdomyosarcoma.
Bilateral mammogram demonstrates diffusely increased density
within the right breast.
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right breast. In addition, laboratory analysis was re-
marskable for pancytopenia (WBC 4, Hgb 10, Plt 56). A
subsequent mammogram showed a unilateral dense right
breast (Fig. 1). Breast ultrasound revealed a 5cm hy-
poechoic mass at 10 o’clock (not shown). The patient was
started on Keflex for possible mastitis.

Figure 2. 15-year-old female with metastatic rhabdomyosarcoma.
Frontal chest radiograph shows multiple findings including asym-
metrically enlarged right breast, mediastinal lymphadenopathy,
small bilateral pleural effusions, and pulmonary opacities.

One week later, the patient did not notice any improve-
ment in her right breast swelling. Repeat laboratory evalua-
tion confirmed persistent pancytopenia. Due to concern for
malignancy, she was admitted to the hospital and referred
to surgical oncology. The working diagnosis was acute mye-
logeneous leukemia with granulocytic sarcoma of the
breast. Rhabdomyosarcoma was considered but was felt to
be unlikely due to the presence of pancytopenia. Bone
marrow biopsy was nonspecific; immunophenotyping for
myeloid leukemia was negative. The patient then under-
went a palpation-guided core biopsy of the breast mass.
Pathology was consistent with alveolar rhabdomyosarcoma
with a FOX01 (FKHR) gene rearrangement on chromo-
some 13q14.

On further questioning, the patient reported several
weeks of right foot swelling and tenderness following mini-
mal trauma. Subsequent foot radiographs demonstrated a
healing second metatarsal fracture. She also complained of
developing pain in her right thigh and knee. A chest radio-
graph was remarkable for intrathoracic lymphadenopathy
and diffuse pulmonary opacities (Fig. 2). A PET scan re-
vealed diffuse infiltration of the right breast with multiple
hypermetabolic masses. Moreover, there was diffuse bone-
marrow activity plus innumerable hypermetabolic pulmo-
nary opacities, pathologically enlarged lymph nodes
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Figure 3. 15-year-old female with
metastatic rhabdomyosarcoma.
Maximum intensity projection (MIP)
image reveals extensive hyperme-
tabolic activity within the right
breast, lungs, axial and proximal
appendicular skeleton, right foot,
and lymph nodes of the chest, ab-
domen, pelvis, right inguinal region,
and right popliteal fossa.

throughout the chest/
abdomen/pelvis, a large right
popliteal fossa mass, and multi-
ple soft-tissue masses in the right
foot. The largest and most hy-
permetabolic of these soft-tissue
masses was located along the
plantar surface at the level of
the metatarsals (Figs. 3-4). The
patient was diagnosed with stage
4 rhabdomyosarcoma, with the
largest right foot mass presumed
to be the primary tumor site.
The patient was started on
chemotherapy with etoposide,
ifosfamide, and mesna per COG
protocol ARSTO8P1 Arm P2.
She also received radiation
5 therapy to the right foot, pop-
liteal fossa, and hemipelvis. Ten
‘) months later, a PET/CT per-
113 formed after 13 cycles of che-
motherapy showed decreased

Figure 4. 15-year-old female with metastatic rhabdomyosarcoma.
Fusion image of the chest better details hypermetabolic activity in a
diffusely enlarged and dense right breast, extensive pulmonary
involvement, and intrathoracic lymphadenopathy.

activity in the previous areas of involvement. However, a
new hypermetabolic focus in the lateral left breast was
identified (Fig. 5). Ultrasound confirmed the presence of a
2.2cm left axillary tail mass with suspicious features (Fig. 6).
Histopathology from subsequent core-needle biopsy was
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Figure 5. 15-year-old female with metastatic rhabdomyosarcoma.
Fusion image from a subsequent PET/CT shows a new hyperme-
tabolic focus in the far left lateral breast.

Left Breast 1:00
12G CELERO CORE BX

Figure 6. 15-year-old female with metastatic rhabdomyosarcoma.
Correlative ultrasound demonstrates a mass with heterogeneous

echogenicity in the left axillary tail with irregular margins and inter-
nal vascularity, suspicious for a new metastasis.

consistent with metastatic alveolar rhabdomyosarcoma
(Figs. 7-8). The chemotherapy regimen was then altered to
vincristine, irinotecan, and temozolomide. The left breast
mass initially decreased in size. Unfortunately, the response
was transient; followup ultrasound a month later revealed
that it had grown to 4 cm. One week after the ultrasound
study, the patient presented to the emergency department
with dizziness and hypoesthesia on the right side of her
body. MRI of the brain showed multiple intra-axial hemor-
rhagic metastases, the largest of which was in the left infe-
rior parietal lobule (Fig. 9).

Discussion

In the pediatric population, breast malignancies are quite
rare. The etiologies of breast enlargement and masses are
most often benign. These include hormonal, infectious, or
traumatic etiologies. In addition, benign tumors such as
fibroadenomas outnumber malignancies. Unlike in adult
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women, primary breast carcinoma in children and adoles-
cents is exceedingly rare, with phyllodes tumor being the
most common primary malignancy. Most malignancies are
metastases, commonly from neuroblastoma, rhabdomyo-
sarcoma, or hematologic malignancies (1).

Figure 7. 15-year-old female with metastatic rhabdomyosarcoma.
The core biopsy demonstrated sheets of small round blue cells,
separated by a framework of dense fibrous septa, with formation of
irregular "alveolar" spaces and central loss of cellular cohesion.
This is consistent with a poorly differentiated small blue-round-cell
tumor.

Figure 8. 15-year-old
female with metastatic
rhabdomyosarcoma.
The tumor cells stained
positive for myogenic
markers, including
myogenin (above) and
myoD1 (below). They
were negative for pan-
cytokeratin, CD45, and
S100 (not shown). The
cytogenetic study (not
shown) revealed a
FOXO01 (FKHR) gene
rearrangement on
chromosome 13q14.
These findings are
consistent with alveolar
rhabdomyosarcoma.

The most common soft-tissue sarcoma of childhood,
rhabdomyosarcoma accounts for 5% of all childhood ma-
lignancies (2). These tumors arise from primitive muscle
cells that fail to differentiate into normal skeletal muscle;
they also occur in organs that do not contain skeletal mus-
cle. Most cases arise from the head and neck, genitourinary
organs, and extremities. The main subtypes of rhabdomyo-
sarcoma are embryonal (with botryoid and spindle-cell
variants) and alveolar. Other less common subtypes include
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Figure 9. 15-year-old female with metastatic rhabdomyosarcoma.
Gradient echo (A) demonstrates intracranial hemorrhagic metasta-
ses with fluid-fluid levels. Post-contrast (B) image shows leptomen-
ingeal enhancement surrounding the mass in the left inferior parie-
tal lobule.

pleomorphic (which are uncommon in children) and
anaplastic (3). Embryonal rhabdomyosarcoma constitutes
60-70% of all rhabdomyosarcomas and often arises in
mucosal-lined tissues of the head and neck, genitourinary
organs, and gastrointestinal tracts (2). This subtype derives
its name from its resemblance to developing muscle cells
(hypercellular zones demonstrating myogenesis mixed with
hypocelllar zones that contain primitive mesenchyme) (3).
In contrast, the alveolar subtype, which makes up 20 % of
rhabdomyosarcoma, tends to occur in the soft tissues of the
trunk and extremities (2). These tumors produce small
round blue cells that are separated by fibrovascular septa.
The central aggregates of tumor cells appear to be con-
tained within “alveolar” spaces. The discovery of a PAX3-
FKHR fusion gene (PAX3 gene on chromosome 2q35 and
FKHR/FOXO!1 gene on chromosome 13q14) allows de-
finitive differentiation of alveolar rhabdomyosarcoma from
other small round-blue-cell tumors. In terms of survival,
the alveolar and pleomorphic subtypes have poorer prog-
nosis than the embryonal subtype. The botryoid and
spindle-cell variants of the embryonal subtype have the best
prognosis among rhabdomyosarcomas (3).

Metastases to the breast are seen in 6% of patients with
rhabdomyosarcoma (1). These are most commonly of the
alveolar subtype. In one analysis that examined 19 cases of
rhabdomyosarcoma with initial metastases to the breasts, all
of those (18) in which the histology could be accurately
determined were of the alveolar subtype. Both primary and
metastatic breast rhabdomyosarcomas have been reported
to most commonly occur in adolescent females or young
adults, with an age range of 11.5 to 20.2 years and a me-
dian of 15.2 years (4). However, since 1997, other cases
have been reported in adult women. More recently, Li et al
reported five patients with either primary or secondary
breast rhabdomyosarcomas whose mean age was 30
years (J).

Clinically, breast metastases often present as rapidly en-
larging masses that may be tender. Their radiologic ap-
pearances are nonspecific. Although they can be bilateral
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and multiple, breast metastases more commonly initially
present as a single mass. Mammographically, they can also
(as 1n the case of our patient) manifest as diffusely increased
density (1). The combination of pancytopenia and breast
mass, seen with our patient, is an exceedingly rare presen-
tation of rhabdomyosarcoma (6).

Due to the radiosensitivity of developing fibroglandular
tissue in pediatric patients and their dense breasts, ultra-
sound 1s preferred over mammography as the initial imag-
ing modality in this population. The sonographic appear-
ance of a metastatic lesion is most commonly a solid mass
with variable echogenicity. As in adults, breast masses in
the pediatric population require thorough workup. Al-
though the appearances of benign and malignant masses
may overlap, those with suspicious features (for example,
irregular margins, posterior shadowing, antiparallel orien-
tation) warrant further evaluation with tissue sampling (7).
However, the lack of a discrete mass on ultrasound does
not negate biopsy, as metastatic rhabdomyosarcoma can
sonographically mimic normal fibroglandular tissue (8).

To the best of our knowledge, there is a paucity of long-
term survival data in the literature for rhabdomyosarcoma
with initial metastases to the breasts. Hays et al reported a
5-year Kaplan-Meier estimated survival rate of 35% in
patients with breast metastases from rhabdomyosarcoma.
Nevertheless, the same study reported two patients with no
evidence of active disease for more than 15 years (4).

Our case emphasizes the importance of recognizing that,
although rare, malignancies do occur in the pediatric and
adolescent breasts. In addition, metastatic disease is signifi-
cantly more common than primary breast malignancies. In
these young patients, especially those with known primary
malignancies such as rhabdomyosarcoma or lymphoma/
leukemia, a new palpable breast mass should be viewed
with suspicion. Although benign entities occur with much
greater frequency in children than adult females, a breast
mass should warrant careful workup in all patients.
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