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Abstract

Alveolar soft part sarcoma is a rare tumour that mostly affects young female patients.
Most published literature involves isolated cases or small case series. We report the case of a 23-year-old woman
who presented with a fast-growing, isolated alveolar soft part sarcoma of the left calf. She had no co-morbidities
and was 22 weeks pregnant at the time of presentation. Immunohistochemical analysis of the tumour revealed it
to be positive for progesterone receptors. Wide excision was performed, with no local recurrence or systemic
spread at six-month follow-up. The fact that the tumour expressed progesterone receptors, combined with
previous reports of disease progression during pregnancy, raises the possibility of a hormonal contribution to the
pathogenesis. This raises the possibility for novel treatment strategies and warrants further investigation.
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Introduction

Alveolar soft part sarcoma (ASPS) is an extremely rare
tumour, with only approximately 200 cases reported in the
literature.1,2 These tumours are unique among soft tissue
sarcomas, in that no histological variants have been
described.1 They commonly affect the deep soft tissues of
young adults and account for 0.5–1% of all soft tissue
sarcomas.3,4 Due to its rarity, controversy exists with
regard to its cellular origin, line of differentiation and
optimal treatment.1,4,5
Adolescents and young adults between the ages of 15
and 35 years are mostly affected. An overall female
predominance is observed, although an age-related
gender ratio inversion has been reported.2,4,6,7 While the
majority of affected individuals before the age of 30 years
are female, males are more commonly affected after the
age of 30 years.4,6,7

ASPS generally present as a soft, painless, slow-growing
mass.1,4 They are typically located in the deep tissues of the
buttock and thigh, but any site may be involved.1 Primary
tumours have also been reported to originate in the lungs,
orbit, bladder and gynaecological tract.2,5,8 Zhang et al.
reported 38 cases involving the female genital tract,
including the vulva, vagina, cervix, uterus and broad
ligament.9
Due to a relatively indolent but relentless course,
patients often present with a protracted history and
symptoms of metastatic disease.1,7 Metastases to bone,
lung, brain and liver have been reported and are detected
in 20% of patients at diagnosis.7,10 Reichardt et al. reported
a 30% incidence of brain metastases, which is three times
higher than any other soft tissue sarcoma.11 This, unfortunately, denotes a very poor prognosis, as patients with
brain metastases have a median survival of 12 months.4
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Results from the MD Anderson Cancer Center in Texas
showed a 71% five-year survival in patients who
presented with localised disease, while patients who
presented with metastatic disease only had a 20% fiveyear survival.7 Lieberman reported survival figures from
the Memorial Sloan-Kettering Cancer Center in New York:
patients who presented without metastases had survival
figures of 77% at 2 years, 60% at 5 years, 38% at 10 years
and 15% at 20 years.6

Pathology

Macroscopic

Lesions have a yellow-grey appearance with mixed firm
and friable areas on macroscopic examination. Despite the
lack of a capsule, tumours are well circumscribed. On
cross-section, a white-tan surface with grey-red areas of
necrosis and haemorrhage is identified (Figure 1).

Microscopic

Histological evaluation reveals uniform nests of polygonal
cells separated by fibrovascular septae and capillary-sized
vascular channels.1,9 Prominent cellular discohesion leads
to a distinctive pseudoalveolar pattern.1,4 Cells contain one
or more vesicular nuclei with prominent nucleoli, and
mitotic figures are rare.1,3,12 The cytoplasm contains
abundant eosinophilic granules that are Periodic acid
Schiff (PAS) positive and diastase-resistant.1,2,9,13 These
granules have been identified as crystals consisting of
aggregates of the monocarboxylate transporter protein
MCT1 and its cellular chaperone CD147.1,4,14 These intracellular crystalline structures are one of the histological
hallmarks of ASPS, in conjunction with the appropriate
architectural pattern and cytomorphology.1,3,15 These
sarcomas are not usually graded according to conventional tiered grading systems as the neoplasms do not
attempt to recapitulate normal histo-anatomic structures
and are regarded, by definition, as high-grade sarcomas.

Immunohistochemistry

ASPS cells are positive for non-specific markers such as
neuron-specific enolase and vimentin in 30–50% of cases.1
Desmin expression can be demonstrated in 50% of cases.
Apart from these non-specific findings, staining for
epithelial markers, neuro-endocrine markers and specific
melanocytic markers are negative.1
Nuclear expression of TFE3 is a characteristic feature of
ASPS. TFE3 is typically expressed in granular cell tumours
and in a subset of renal cell carcinomas associated with
Xp11 translocations. Ki-67 (a proliferation marker) has
been proposed as a potential histologic prognostic
marker.16

Due to a relatively indolent but relentless course, patients often
present with a protracted history and symptoms of metastatic disease

Figure 1. Cross-section of tumour revealing the typical
white-tan surface

Electron microscopy

Membrane-bound intracytoplasmic rhomboid crystalline
structures are a pathognomonic feature of ASPS, but may
not be identified in all cases. Some cases exhibit PASpositive diastase-resistant granules, which are putative
precursors of the crystalline structures.

Cytogenetics

A
tumour-specific
chromosomal
translocation
der(17)t(X;17)(p11;q25) has consistently been identified in
ASPS cells.17-19 This unbalanced translocation results in the
fusion of the Transcription Factor 3 (TFE3) gene at Xp11 to
the ASPL gene at 17q25 creating an oncogenic ASPL-TFE3
fusion gene.19,20 Female predominance has been attributed
to their double X chromosome genome, leading to a
theoretical increased risk for an x-autosome translocation.4,19 This does not, however, explain the age-related
gender ratio inversion.

Treatment

The most effective treatment of ASPS remains unclear.
Due to the relative rarity of these tumours, large
randomised trials have not been conducted. Recurrence
rates ranging from 10–31% have been reported,7,19,21,22 but
this can be dramatically reduced depending on the
treatment strategy.
Ogose et al. and Ogura et al. reported no recurrence in 38
and 18 patients respectively, treated with wide resection
without adjuvant radiotherapy.4,23 Anderson et al. and
Sherman et al. had no recurrence in 14 and six patients
respectively, who were treated with wide resection and
radiotherapy, while Ogura reported no recurrence after
marginal resection and radiotherapy in two patients.4,24,25
However, Ogose et al. reported recurrence in four out of
seven patients who underwent marginal excision without
radiotherapy.23 From this data, it appears that wide
excision is important for local control. With marginal
resection, adjuvant radiotherapy might be necessary to
achieve the same result.
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Chemotherapy does not appear to provide any
additional benefit.1,4,10 Ogura et al. treated 26 patients with
various conventional chemotherapy treatment combinations with no clinical benefit.4 Most other series came to a
similar conclusion, finding ASPS to be resistant to conventional chemotherapy. Various clinical trials are currently
underway that target specific tumour characteristics such
as the MET receptor tyrosine kinase gene induced by the
ASPL-TFE3 fusion protein.10 Three specific trials investigated ArQule, a selective inhibitor of the c-Met receptor
tyrosine kinase, sunitinib malate, and sorafenib, both
multitargeted tyrosine kinase inhibitors; all three of these
drugs show promising results after early testing.10 Other
clinical trials using anti-angiogenic agents like
bevacizumab and cediranib have also been initiated.
We report the case of a 23-year-old pregnant female
patient who presented with a fast-growing ASPS of the
calf. Conventional staging and management had to be
altered to ensure the safety of both the mother and foetus.

Case report

A 23-year-old female was referred to our tertiary level
tumour unit with a six-month history of an enlarging
painful mass in the left calf. The patient had no comorbidities and was 22 weeks pregnant. She had initially
complained of the mass at a pre-natal visit, and was subsequently referred to the orthopaedic department.
On presentation the patient had a mass, measuring
approximately 6 cm in diameter, in the posterior aspect of
the left calf. It had poorly discernable edges, was mildly
tender, and no overlying skin changes were present. The
distal pulses and peripheral nerves were intact.
Local staging included radiographs and an MRI scan.
The radiographs revealed an increased soft tissue shadow
without any bony involvement. MRI scans showed a wellcircumscribed lesion arising from the left flexor hallucis
longus measuring 6.3 cm × 4.3 cm × 3.4 cm. It appeared
confined to the posterior compartment of the leg although
peroneus muscle involvement could not be excluded. The
lesion appeared heterogeneous and hyperintense on STIR
and T2-weighted images. While the tumour exhibited less
intense signal changes on the T1 sequence, it was still more
intense than the surrounding muscle (Figure 2). There was
no involvement of surrounding subcutaneous tissue,
bone, nerves or vascular structures. Systemic staging
involving computerised tomography (CT) scan of the
chest and abdomen was deferred in order to avoid
radiation of the foetus.
An incisional biopsy was performed. Microscopic evaluation revealed a tumour composed of nests and alveolar
structures lined by cells with enlarged nuclei, prominent
nucleoli and abundant dense eosinophilic cytoplasm with
PAS-positive diastase resistant intracytoplasmic granules.
The cells were separated by fine strands of fibrous tissue,
traversed by thin-walled vessels (Figures 3 and 4). Tumour
cells expressed vimentin and desmin (focal). Non-specific
cytoplasmic myogenin staining was present and as this is
a nuclear marker, expression in this case was regarded as
negative. CK7, CK20, AE1-AE3, EMA, S-100 and HMB-45
stains were all negative and excluded the histologic differential diagnoses of granular cell tumour, metastatic renal
cell carcinoma and metastatic malignant melanoma.
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Figure 2. Magnetic resonance images. Heterogenous and
hyperintense T2-weighted image (left) and less intense
signal changes on T1 image (right)

Figure 3. Histological specimen (×100 magnification)
showing distinctive pseudoalveolar pattern

Figure 4. Histological specimen (×400 magnification)
showing cells with enlarged nuclei, prominent nucleoli
and abundant eosinophilic cytoplasm
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Following histological confirmation of the diagnosis, a
multidisciplinary input regarding possible further
management was sought. These included orthopaedics,
pathology, oncology, anaesthetics and gynaecology/
obstetrics. Treatment options were discussed with the
patient, including the potential advantages and disadvantages of each management strategy. The combined
decision was made to proceed with wide resection of the
tumour without adjuvant radiotherapy or chemotherapy
until the birth of the baby.
Histological examination of the resected tumour
confirmed the initial diagnosis of ASPS. Vascular invasion
was identified while evaluation of the resection margins
confirmed wide resection on the tumour. In addition,
progesterone receptor stain was positive with a positive
external control (Figure 5). Oestrogen receptor stain was
negative.
Following the delivery of a healthy girl at 35 weeks
gestation, systemic staging was completed. A CT scan of
the chest and abdomen confirmed the patient to be free of
systemic metastases.

Discussion

Cancer during pregnancy is rare, affecting only 1 in
1 000–1 500 pregnancies.26 ASPS is rarer still, accounting
for only a fraction of all soft tissue sarcomas. The combination is therefore even more unusual. Only one case has
been reported in the literature; Tapisiz, et al. reported a
woman diagnosed with lingual ASPS during pregnancy.27
Pregnant patients with malignancy are difficult to
manage. Both mother and foetus are at risk. Additionally
the usual complete workup and management are complicated. CT scan to diagnose metastatic spread exposes the
foetus to excessive and potentially harmful radiation.
General anaesthesia for biopsy carries a 1–2% risk of
miscarriage and chemotherapy is teratogenic.28 It is
important to recognise these potential risks early on and
involve a multi-disciplinary team to manage these
patients. In our case, the staging CT scan and adjuvant
chemotherapy were delayed until after delivery.
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Pregnant patients with malignancy are difficult to manage.
It is important to recognise potential risks early on and involve a
multi-disciplinary team to manage these patients

An interesting finding in this case is the positive progesterone receptor staining. This has been described once
previously, in an ASPS case involving the endometrium.29
The authors concluded that the tumour might have originated from endometrial tissue, explaining the finding of
progesterone receptors. Most case reports and series in the
literature have not specifically evaluated the immunohistochemical expression of hormone receptors in these
lesions, even in cases in which lesions developed in sites
which contain hormonally responsive tissues. Our patient
however had progesterone receptor expression in a lesion
arising within skeletal muscle. This might further explain
the female predominance in ASPS, and the rapid tumour
progression during pregnancy in our patient. Further
research into this aspect of ASPS is needed. Most of the
tumours previously described in the literature were not
associated with pregnancy and the tumour in our case
may potentially have been an incidental finding. The
presence of hormone receptor expression, however, raises
the possibility that this lesion may be related to, or driven
by the hormonal milieu related to the underlying gestational state. Hormonal sensitivity was postulated as early
as 1988, in a case report describing a patient who
developed symptoms related to previously identified lung
metastases during pregnancy and the puerperium.30 An
additional report from 1960 describes a patient with
symptomatic metastases identified during pregnancy,
following a pre-pregnancy diagnosis of ASPS.31

Conclusion

Alveolar soft part sarcoma is an extremely rare tumour of
mainly young female patients. The current case is no
exception to this pattern, but is unusual in its co-existence
with pregnancy and its expression of progesterone
receptors, which are of potential therapeutic significance
in view of the poor response to current conventional
chemotherapy. The latter is a direction for further
research, as late and ultimately fatal recurrences are a
well-recognised phenomenon of ASPS.
Written consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of
this journal.
The authors declare that there is no conflict of interest regarding
the publication of this article.
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