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Background. Alveolar soft part sarcomas (ASPS) of the head and neck are rare, aggressive soft-tissue malignancies. This study
describes the clinical course andmanagement of two patients presenting with ASPS in very rare head and neck locations, the larynx
and parotid gland. Methods. We identified two patients presenting with ASPS of the head and neck and treated at the University
of North Carolina. We compared our results to the literature from 1987 to 2013. Results. Patient ages at diagnosis were 27 and 39
with presenting symptoms of hoarseness and parotid swelling, respectively. Mean follow-up was 87 months. All patients received
surgical resection and adjuvant radiotherapy. There were no recurrences or evidence of distant metastatic spread during the series.
Disease-free survival time for the patients was 4 months and 168 months, respectively. Conclusions. Our study suggests that a
combined-modality approach is important in the treatment of ASPS of the head and neck even in these rare locations. Continued
research into new therapies is necessary to improve historically poor outcomes.

1. Introduction

Alveolar soft part sarcoma (ASPS) is a rare soft-tissue malig-
nancy constituting less than 1% of soft-tissue sarcomas with
only about 25% of those occurring in the head and neck
[1–7]. In the head and neck region typical sites include the
tongue and orbit, with other sites being very rare [2–4, 6–8].
It primarily affects adolescents and young adults (between the
ages 15 and 35) and has a predilection for females over males
[5–8]. Though they are relatively indolent in nature, due to
their high rates of late-onset metastasis, they typically have a
poor long-term prognosis [8, 9].

This IRB-approved retrospective case series describes two
patients with ASPS of the head and neck treated at the
University of North Carolina. Both patients present with very
rare locations for head and neckASPS (the larynx and parotid
gland) with only a few known cases reported in the literature
[2, 9–11]. They were diagnosed based on a thorough his-
tory and physical examination and pathologically confirmed
through biopsy and histopathological analysis, with one case
also including cytogenetic confirmation. For each case, wide-
local surgical excision and adjuvant radiotherapy were the

treatment of choice. Our goal is to add to the literature by
reporting the clinical presentation, histopathologic and
immunohistochemical findings, therapeutic considerations,
and outcomes of two very rare locations for head and neck
ASPS with a literature review.

2. Clinical Cases

2.1. Case 1. A 27-year-oldmale presented to our hospital with
a 3-year history of hoarseness. He reported that the hoarse-
ness had been worsening over the past few months and was
newly associated with increased throat clearing and an occa-
sional eating-associated cough. The past history was other-
wise unremarkable.

Head and neck physical examination was unremarkable
without evidence of masses, lesions, or cervical adenopathy.
Endoscopy was then performed for further assessment. Flex-
ible fiberoptic laryngoscopy revealed a left-sided submucosal
mass of the false vocal cord obstructing the view of the
underlying left true vocal cord. Normal mobility of the true
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Figure 1: Axial (a) and sagittal (b) CT of the avidly enhancing mass in the anterior left vocal cord.

vocal cords was noted and there was good glottis closure with
pronation. The rest of the laryngeal exam was unremarkable.

Computed tomography (CT) revealed a 1.5 × 1.2 ×
1.5 cm avidly enhancing mass in the anterior left vocal cord
(Figure 1). The lesion involved the true left vocal cord and
extended superiorly into the left laryngeal ventricle to the
level of the left false vocal cord. There was no involvement of
the left epiglottic fold, but there was slight infraglottic exten-
sion. A chest radiograph was obtained for staging and ruled-
out pulmonary metastases and mediastinal adenopathy.
Biopsy was then performed under general anesthesia reveal-
ing a firm, yellow mass somewhat alveolar and grape-like in
appearance.

Microscopic examination of the biopsy specimen revealed
a multilobulated spindle cell lesion. Many of the lobules
were composed of nests of large polygonal cells containing
finely granular eosinophilic cytoplasm and separated by del-
icate vessels. Based on the structure, the differential diag-
nosis included ASPS, perivascular epithelioid cell tumor
(PEComa), or possibly metastatic carcinoma.

Immunohistochemistry then revealed negative staining
results for epithelial membrane antigen (EMA), cytokeratin
AE1/AE3, Cam 5.2, S-100, HMB-45, Melan-A, and smooth
muscle actin, with rare cells positive for desmin. TFE-3 then
showed diffuse nuclear positivity. These results narrowed the
differential to ASPS or PEComa. To confirm the diagnosis,
FISH analysis was then performed to evaluate for TFE-3
gene rearrangement. A characteristic feature of ASPS is the
unbalanced TFE-3 translocation; however, in this case, the
translocation was determined to be balanced, even on
repeated analysis. Given the observed morphology and gene
rearrangement results in the limited biopsy sample, PEComa
was the preliminary diagnosis.

The patient was consented for excision of the mass via an
endoscopic left vertical hemilaryngectomy excising the left
true and false vocal cord. Intraoperatively, all frozen section
margins were reported to be clear of tumor; however, on final
pathologic analysis, two of the frozen section margins con-
tained residual tumor. Also, now evaluating a larger sample,
pathology concluded that the characteristic microscopic
appearance and the immunohistochemical results should
override the molecular results and made the final diagnosis
of ASPS.

Laser reexcisionwas then performed tomanage the initial
positive margins, resulting in negative margins, and it was
determined that no residual tumor was present in the reex-
cised specimen. Considering the initial positive margins, the
narrow surgical field, and the inability to obtain widemargins
while sparing the larynx, the multidisciplinary tumor board
decided to include adjuvant radiotherapy in the treatment
plan to reduce the risk of local recurrence. The patient
received radiotherapy (59.4Gy) at an outside hospital closer
to home due to additional family support. He responded well
to the therapy, had no complications, and is disease-free 4
months after the completion of treatment.

2.2. Case 2. A 37-year-old female presented to our institution
with a 2-year history of left cheek swelling. The swelling was
located in the region of the parotid gland and was not associ-
ated with pain.The past history was otherwise unremarkable.

Head and neck physical examination revealed a 2 × 2 cm
firm, nontendermass in the left parotid area.Themass did not
appear to be fixed to the underlying tissues. No adenopathy
was appreciated and the remainder of the exam was unre-
markable. Flexible fiberoptic nasal laryngoscopy was then
performed for further evaluation, also determined to be
unremarkable. CT scan was previously obtained at an outside
institution and was not available to report.

Fine-needle aspiration was then performed to evaluate
the mass. The initial assessment reported the presence of
oncocytic cells consistent with an oncocytoma. The patient
was then consented for excision of the mass via a left
superficial parotidectomy, which was completed with close
surgical margins.

Microscopic examination of the excised mass revealed a
2.1 cm discrete, possibly encapsulated, tumor consisting of
nests and sheets of large,moderately pleomorphic, and polyg-
onal cells bounded by broad fibrous septae with abundant
small vessels. The cells showed minimal nuclear pleomor-
phism, prominent single central nucleoli, and abundant clear
to eosinophilic granular cytoplasm. Rare mitotic figures were
also noted. The differential diagnosis included oncocytoma,
myoepithelioma,melanoma, adult rhabdomyoma, andASPS.

Immunohistochemistry then revealed focal reactivity to
desmin with no reactivity for actin, S100, HMB45, keratin,
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Table 1: Clinical characteristics of the alveolar soft part sarcoma series.

Case Age Gender Location Tumor size Symptoms
1 27 Male Larynx 1.5 cm Hoarseness
2 39 Female Parotid gland 2.1 cm Enlarging mass

synaptophysin, or chromogranin. This immunophenotype
supported the diagnoses of adult type rhabdomyoma and
alveolar soft part sarcoma and excluded the others. Periodic
acid Schiff (PAS) staining was then performed revealing
focal reactivity with some cells showing an intracytoplasmic
crystalline material. It was then determined that the PAS
positive structure combined with the desmin reactivity was
most consistent with ASPS.

Since ASPS has a high metastatic rate, especially to the
lung, chest CT was performed for staging and ruled out
pulmonary metastases. Considering the close surgical mar-
gins, she then underwent adjuvant radiotherapy to a total
dose of 63.4Gy. There were no major complications from
treatment. Since completion of radiotherapy she has had
regular follow-up and has remained disease-free 168 months
after the completion of her treatment.

3. Discussion

Alveolar soft part sarcomas are extremely rare soft-tissue
sarcomas, typically occurring in the deep soft tissues of the
lower extremities, and are especially rare in the head and
neck [8, 9]. Clinically they are rather indolent in nature, with
a slow clinical course, and usually present with functional
impairment due to primary tumor location (i.e., hoarseness
or dysphagia) or as a painless slowly enlarging mass, as seen
in our cases (Table 1) [6, 8, 9]. However, due to their highly
vascular nature, they also have a high rate of distant metasta-
sis, with the lungs, brain, and bone being the most common
sites [6, 8, 9]. Lungmetastases aremost common and are seen
in 40–60% of cases [9, 12–14]. While hematogenous spread is
the typical route, lymphatic metastasis is also seen in around
7–10% of cases [9, 15].

For the diagnosis of ASPS, imaging combined with
analysis of the histologic, immunochemical, and molecular
genetic features is beneficial. On imaging, the tumor demon-
strates low attenuation on noncontrast CT and strong tumor
enhancement with contrast administration. TI- and T2-
weighted MRI images typically show higher signal intensity
than muscle while demonstrating tubular areas of flow voids,
representative of rapid blood flow within the tumor [16, 17].
Microscopically, ASPS is characterized by a pseudoalveolar
appearance with clustered polygonal tumor cells, containing
an abundant eosinophilic to clear granular cytoplasm, and
separated by capillary-sized vascular channels and connective
tissue [8, 12, 18]. On immunohistochemistry, the tumor cells
are typically negative for epithelial markers (i.e., EMA
and cytokeratins), chromogranin A, synaptophysin, S-100,
HMB45, andMelan-A [8]. Desminmay be positive in around
50% of cases, and nonspecific markers such as neurone-
specific enolase and vimentin may be positive in 30–50% of

cases [8]. Most characteristically, ASPS exhibits cytoplasmic
crystals containing PAS-positive and diastase-resistant mate-
rial, which is seen in 80% of cases [9, 12, 15, 18]. In addition,
on molecular genetic analysis, ASPS can be characterized by
the der(17)t(X:17)(p11.2;p25) translocation. This unbalanced
translocation between chromosomes 17q25 and Xp11.2 leads
to the ASPL-TFE3 fusion gene, which activates the MET
promoter and confirms the diagnosis [8, 11, 18–20]. The
diagnostic features of the cases presented were mostly con-
sistent with the literature. The tumor in case 1 demonstrated
the expected enhancement on contrast imaging, microscopic
examination in both cases revealed large polygonal cells with
granular eosinophilic cytoplasm separated by small vessels,
and immunohistochemical results in each case demonstrated
either PAS-positive cytoplasmic crystallinematerial or TFE-3
nuclear positivity (representing the fusion gene) with most
other markers staining negative. The major differing feature
presented in case 1 was the balanced translocation between
17q25 and Xp11.2. However, though very rare, this balanced
translocation has been reported a few times in the literature
[21, 22].The difficulty in reaching a final pathologic diagnosis
in our cases, especially case 1, shows that careful and thorough
diagnostic testing is essential for proper diagnosis of ASPS,
especially in rarer anatomic locations.

Due to the rarity of ASPS of the head and neck, the
optimal treatment plan has not been clearly elucidated. Cur-
rently, the main treatment of primary ASPS, like most soft-
tissue sarcomas, is surgical removal using a wide-local exci-
sion with the goal of obtaining negative margins [6, 7, 9].The
attainment of negative margins after surgical resection has
been shown to increase local control and survival rates. Due
to the low rate of lymphatic spread, neck dissection is typically
only utilized when palpable nodes are present rather than
prophylactically [6, 9].Whenmetastatic lesions are present in
the lung or brain, the current standard treatment is also
surgical excision aiming for negative margins as it has been
linked to increased median survival [18, 23, 24].

The role of radiotherapy has been controversial. Early
studies reported no significant benefit with the addition of
radiotherapy [24, 25]. For example, Lieberman et al., in a 102-
patient review of ASPS at all sites from 1952 to 1987, reported
that there was no survival advantage for patients treated with
radiotherapy [24]. However, more recent studies by Sherman
et al., Anderson et al., and Ogura et al., all, showed significant
benefit in local control amongst their patients who received
adjuvant radiotherapy after primary surgical removal [18, 26,
27]. In addition, Ogura et al. found radiotherapy benefit in
treating patients with brain metastases due to ASPS [18].
Four of their patients with brain metastases were treated with
gamma knife radiotherapy and all achieved satisfactory local
control, with a median progression-free survival time of 12
months. They were all alive at last follow-up. Historically, the
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Table 2: Treatment and outcomes of the alveolar soft part sarcoma series.

Case Primary treatment Margin status Recurrence location Time to recurrence Disease-free survival
1 Surgery + adjuvant radiotherapy Positive N/A N/A 4 months (Alive)
2 Surgery + adjuvant radiotherapy Negative N/A N/A 168 months (Alive)

median survival time after brain metastases diagnosis from
ASPS is 12months [18].There has been little study in this area,
and more research should be conducted to evaluate the most
efficacious treatment between gamma knife radiotherapy and
surgical resection for ASPS brain metastases. The patients
in our study were both treated with surgical resection and
adjuvant radiotherapy which resulted in a good clinical result
(Table 2). Both patients have remained recurrence-free, with
progression-free survival times of 168 months and 4 months.

Conventional cytotoxic chemotherapy has been widely
reported to have little benefit in the treatment of ASPS [13–
15, 18, 24, 25, 27]. Many sources have cited the lack of efficacy
for agents like doxorubicin, ifosfamide, dacarbazine, gem-
citabine, vincristine, docetaxel, melphalan, and TNF-alpha
[14, 18, 24, 25, 27–29]. Due to this, neither of the patients
in our series underwent chemotherapy treatment. However,
recently, more evidence has appeared for the use of antian-
giogenic agents in the treatment of ASPS. Given the highly
vascular nature of ASPS, antiangiogenic agents like beva-
cizumab, sunitinib malate, and cediranib have shown pro-
mise in small series and clinical trials for the treatment of
primary and metastatic ASPS [18, 30–34]. Gardner et al.
reported substantial single-agent effectiveness against ASPS
in a 7-patient clinical trial [34]. Ogura et al. also noted signif-
icant tumor shrinkagewith a progression-free survival period
of 27 months in their patients treated with cediranib [18].
Based on early promising results such as these, continued
research into the efficacy of these agents is needed to hope-
fully improve outcomes in ASPS. In addition, given that the
ASPL-TFE3 fusion protein binds to the MET promoter and
can lead to high rates of MET overexpression, molecularly
targeted therapy against MET may also be a potential ther-
apeutic target [35].

Despite current treatments, the long-term prognosis for
ASPS has remained poor due to the high rate of metastatic
disease. Lieberman et al. cited 2-year, 5-year, 10-year, and 20-
year survival rates of 77%, 60%, 38%, and only 15%, respec-
tively [24]. Similar 5-year and 10-year survival rates have also
been reported inmore recent studies [14, 18, 26]. Portera et al.
reported that while the 5-year disease-free survival rate was
71% for patients presenting with localized disease, the rate
dropped to 20% for patients presenting with metastases [14].
It has also been cited that median survival time decreased
from a median of 11 years to 3 years when metastasis was
present on presentation [9]. In recent studies, metastases
on presentation have been reported in 48–65% of patients
[14, 18, 20, 29], with posttreatment metastatic rates ranging
from 19 to 24% [14, 18, 20].The local recurrence rate has been
similar, ranging from about 10 to 25% [14, 20, 24, 28, 36]. The
rarity of ASPS in the head and neck regionmakes it difficult to
determine prognostic factors for survival, as most studies are
smaller clinical series. Though, when viewing studies based

on ASPS of all sites, tumor size and AJCC stage have most
readily been correlated with survival [14, 18, 24, 25, 29]. It is
difficult to evaluate prognostic factor correlations in our small
sample. Both patients had small tumors (less than 5 cm in
size), presented at a low stage without metastasis, and
received adjuvant radiotherapy despite margin status, and
both patients are alive and have had good clinical outcomes.

In conclusion, our study reports two cases of head and
neck ASPS in extremely rare locations, the larynx and parotid
gland. When presenting in rare locations such as these,
diagnosis can be difficult and analyses of the histopathologic,
immunohistochemical, and molecular genetic features are
beneficial for confirmation. Due to its rarity in the literature,
the optimal treatment for ASPS has yet to be clearly eluci-
dated. The most evidence seems to conclude that wide-local
excision with adjuvant radiotherapy is the best current
therapy, though long-term survival remains poor. Hopefully,
continued research into new therapies such as antiangiogenic
agents, as well as stringent follow-up for late-metastatic
detection, will improve the poor outcomes of ASPS.
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[23] A. Yavuz, C. Göya, A. Bora, and M. Beyazal, “Primary alveolar
soft part sarcoma of the scapula,” Case Reports in Oncology, vol.
6, no. 2, pp. 356–361, 2013.

[24] P. H. Lieberman,M. F. Brennan,M. Kimmel, R. A. Erlandson, P.
Garin-Chesa, and B. Y. Flehinger, “Alveolar soft-part sarcoma.

A clinico-pathologic study of half a century,”Cancer, vol. 63, no.
1, pp. 1–13, 1989.

[25] M. Casanova, A. Ferrari, G. Bisogno et al., “Alveolar soft part
sarcoma in children and adolescents: a report from the soft-
tissue sarcoma italian cooperative group,” Annals of Oncology,
vol. 11, no. 11, pp. 1445–1449, 2000.

[26] N. Sherman,M. Vavilala, R. Pollock,M. Romsdahl, andN. Jaffe,
“Radiation therapy for alveolar soft-part sarcoma,”Medical and
Pediatric Oncology, vol. 22, no. 6, pp. 380–383, 1994.

[27] M. E. Anderson, F. J. Hornicek, M. C. Gebhardt, K. A. Raskin,
and H. J. Mankin, “Alveolar soft part sarcoma: a rare and
enigmatic entity,” Clinical Orthopaedics & Related Research, vol.
438, pp. 144–148, 2005.

[28] H. E. Auerbach and J. J. Brooks, “Alveolar soft part sarcoma:
a clinicopathologic and immunohistochemical study,” Cancer,
vol. 60, no. 1, pp. 66–73, 1987.

[29] A.Ogose, Y. Yazawa, T.Ueda et al., “Alveolar softpart sarcoma in
Japan: multi-institutional study of 57 patients from the Japanese
Musculoskeletal Oncology Group,” Oncology, vol. 65, no. 1, pp.
7–13, 2003.

[30] A. A. Azizi, C. Haberler, T. Czech et al., “Vascular-endothelial-
growth-factor (VEGF) expression and possible response to
angiogenesis inhibitor bevacizumab in metastatic alveolar soft
part sarcoma,” Lancet Oncology, vol. 7, no. 6, pp. 521–523, 2006.

[31] S. Stacchiotti, E. Tamborini, A. Marrari et al., “Response to
sunitinib malate in advanced alveolar soft part sarcoma,” Clini-
cal Cancer Research, vol. 15, no. 3, pp. 1096–1104, 2009.

[32] S. Kummar, D. Allen, A. Monks et al., “Cediranib for metastatic
alveolar soft part sarcoma,” Journal of Clinical Oncology, vol. 31,
no. 18, pp. 2296–2302, 2013.

[33] I. R. Judson, M. Scurr, K. Gardner et al., “Phase II study of
cediranib in patients with advanced gastrointestinal stromal
tumors or soft-tissue sarcoma,”Clinical Cancer Research, vol. 20,
no. 13, pp. 3603–3612, 2014.

[34] K. Gardner, I. Judson, M. Leahy et al., “Activity of cediranib, a
highly potent and selectiveVEGF signaling inhibitor, in alveolar
soft part sarcoma,” Journal of Clinical Oncology, vol. 27, supple-
ment 15, abstract 10523, 2009.

[35] H. J. Jun, J. Lee, D. H. Lim et al., “Expression of MET in alveolar
soft part sarcoma,”Medical Oncology, vol. 27, no. 2, pp. 459–465,
2010.

[36] S. Van Ruth, F. Van Coevorden, J. L. Peterse, and B. B. R. Kroon,
“Alveolar soft part sarcoma: a report of 15 cases,” European
Journal of Cancer, vol. 38, no. 10, pp. 1324–1328, 2002.


