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Abstract
BACKGROUND 
Primary intracranial alveolar soft-part sarcoma (PIASPS) is a rare malignancy. We 
aimed to investigate the clinical profiles and outcomes for PIASPS.

CASE SUMMARY 
We firstly reported five consecutive cases from our institute. Then, the cases from 
previous studies were pooled and analyzed to delineate the characteristics of this 
disease. Our cohort included two males and three females. The median age was 
21-years-old (range: 8-54-years-old). All the patients received surgical treatment. 
Gross total resection (GTR), radiotherapy, and chemotherapy were administered 
in 3 patients, 4 patients, and 1 patient, respectively. After a median follow-up of 
36 mo, tumor progression was noticed in 4 patients; and 3 patients died of the 
disease. Pooled data (n = 14) contained 5 males and 9 females with a median age 
of 19 years. The log-rank tests showed that GTR (P = 0.011) could prolong 
progression-free survival, and radiotherapy (P < 0.001) resulted in longer overall 
survival.

CONCLUSION 
Patients with PIASPS suffer from poor outcomes. Surgical treatment is the first 
choice, and GTR should be achieved when the tumor is feasible. Patients with 
PIASPS benefit from radiotherapy, which should be considered as a part of 
treatment therapies.

Key Words: Primary intracranial alveolar soft-part sarcoma; Surgery; Radiotherapy; 
Progression-free survival; Overall survival; Case report

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i1.296
http://orcid.org/0000-0003-2839-2198
http://orcid.org/0000-0003-2839-2198
http://orcid.org/0000-0003-2839-2198
http://orcid.org/0000-0002-1721-3762
http://orcid.org/0000-0002-1721-3762
http://orcid.org/0000-0002-1721-3762
http://orcid.org/0000-0003-2713-9291
http://orcid.org/0000-0003-2713-9291
http://orcid.org/0000-0002-0781-2939
http://orcid.org/0000-0002-0781-2939
http://orcid.org/0000-0002-3816-8373
http://orcid.org/0000-0002-3816-8373
http://orcid.org/0000-0001-8558-0742
http://orcid.org/0000-0001-8558-0742
http://orcid.org/0000-0003-1775-2797
http://orcid.org/0000-0003-1775-2797
http://orcid.org/0000-0003-1775-2797
mailto:zfcwhuh@gmail.com


Chen JY et al. Primary intracranial alveolar soft-part sarcoma

WJCC https://www.wjgnet.com 297 January 7, 2022 Volume 10 Issue 1

Country/Territory of origin: China

Specialty type: Oncology

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): 0 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
ps://creativecommons.org/Licens
es/by-nc/4.0/

Received: May 18, 2021 
Peer-review started: May 18, 2021 
First decision: July 5, 2021 
Revised: July 15, 2021 
Accepted: November 30, 2021 
Article in press: November 30, 2021 
Published online: January 7, 2022

P-Reviewer: Ottaviano M 
S-Editor: Liu M 
L-Editor: Filipodia 
P-Editor: Liu M

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Alveolar soft part sarcoma, or alveolar soft-part sarcoma (ASPS), is 
reportedly a rare tumor with a high recurrent rate. Current understanding of primary 
intracranial ASPS, or primary intracranial ASPS (PIASPS), is limited to case reports or 
small case series that preclude statistical analysis of outcomes (e.g., progression-free 
survival or overall survival). In this article, we first reported 5 consecutive cases from 
our institute. Then, the 9 cases from previous studies were pooled and analyzed to 
delineate the characteristics of this disease. We found PIASPS was a rare malignancy 
and predominately affected young females. Patients with PIASPS suffer from poor 
outcomes, characterized by a high tendency of recurrence. Surgical treatment is the 
first choice and gross total resection should be achieved when the tumor is feasible. 
Besides, PIASPS benefit from radiotherapy, which should be considered as a part of 
treatment therapies.

Citation: Chen JY, Cen B, Hu F, Qiu Y, Xiao GM, Zhou JG, Zhang FC. Clinical characteristics 
and outcomes of primary intracranial alveolar soft-part sarcoma: A case report. World J Clin 
Cases 2022; 10(1): 296-303
URL: https://www.wjgnet.com/2307-8960/full/v10/i1/296.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i1.296

INTRODUCTION
Alveolar soft part sarcoma (ASPS) accounts for less than 1% of soft-tissue sarcoma[1]. 
Christopherson et al[2] first described ASPS as a unique variant from general soft-
tissue sarcoma in 1952. ASPSs are characterized by pseudoalveolar architecture and 
various cytoplasmic inclusion bodies with diastase-resistant periodic acid-Schiff 
crystalline[3]. ASPSCR1-TFE3 (or ASPL-TFE3), a fusion gene, has been shown to 
contribute to tumor genesis and be particularly informative in diagnosing ASPS[4,5]. 
While the exact cell (myogenic or neurogenic) origin of ASPS is disputable, the 
sarcoma entity is mainly found in the lower extremities and, to a lesser extent, in the 
upper extremity or trunk, head and neck, and abdomen[6]. ASPSs tend to metastasize, 
and brain is one of the most common targets[7,8]. Accordingly, intracranial ASPS 
presents as primary and metastatic ASPS, with the former being less common. The 
current understanding of primary intracranial ASPS (PIASPS) was based on 8 case 
reports (9 cases)[3,9-15]. In this study, we firstly reported 5 consecutive cases from our 
institute to delineate the clinical characteristics of this disease. Then, the cases from 
previous studies were pooled to evaluate the efficacy of treatment options in patients' 
outcomes with PIASPS.

CASE PRESENTATION
Chief complaints
There were 5 patients with PIASPS between 2005 and 2019, including 2 males and 3 
females (Table 1). The median age of the 5 cases was 21 years (range: 8-54-years-old). 
One patient was asymptomatic, and the intracranial lesion was found because of 
routine computed tomography (CT) for a minor cranial injury. The other 4 patients 
suffered from various symptoms, including headache in 3 cases, aphasia, muscle 
weakness, each in 1 case.

History of present illness
For the 4 symptomatic patients, the median duration from the onset of symptoms to 
the diagnosis was 7.5 mo (range: 2-24 mo). Worsened headache (2/3) and muscle 
weakness (1/1) were reported after the onset of symptoms.

History of past illness
One patient had an injury in the spinal column in his childhood, which was well 

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v10/i1/296.htm
https://dx.doi.org/10.12998/wjcc.v10.i1.296
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Table 1 Fourteen cases from previous literature and our institute

Ref. Sex/age Location/diameter Treatment strategies Salvage treatments and outcomes

Bots et al[9], 1988 M/9 yr Pituitary gland NGTR + RT (45 Gy) Metastases (12.3 mo, GTR); alive (40 mo)

Bodi et al[3], 2009 F/39 yr L temporal/6 cm GTR Tumor free; NED (10 mo)

Das et al[10], 2012 F/17 yr Bifrontal GTR + RT Tumor free; NED (4 mo)

Mandal et al[11], 2013 F/32 yr R parietal GTR

Ahn et al[12], 2014 F/9 yr R CPA/4.5 cm NGTR + RT (54 Gy) LR (14 mo, NGTR + GKS + CMT1); alive 
(56 mo)

Emmez et al[13], 2015 F/11 yr L frontal GTR + RT (54 Gy) + CMT2 LR (45 mo, GTR + chemotherapy); alive 
(54 mo)

Tao et al[15], 2016 F/28 yr L frontal/4.1 cm GTR + RT Tumor free; alive (27 mo)

Tao et al[19], 2017 M/13 yr R temporal/3.7 cm NGTR + RT LR (14 mo); DOD (24 mo)

Kumar et al[14], 2019 M/21 yr L post. fossa GTR Tumor free; NED (8 mo)

Present M/24 yr R frontal/3.5 cm GTR + RT (52 Gy) Tumor free; NED (25 mo)

Present F/53 yr Ant. skull base/5.0 cm NGTR + RT (46 Gy) + CMT3 LR (10 mo, surg.); AWD (36 mo)

Present M/21 yr R parietooccipital/4.0 cm GTR Metastases (15 mo); DOD (26 mo)

Present F/8 yr R temporal/2.8 cm NGTR + RT LR (8 mo, surg.); DOD (50 mo)

Present F/16 yr L parietal/3.0 cm GTR + RT (42 Gy) LR (32 mo, surg. + CMT1 + RT); DOD (61 
mo)

1CMT, ifosfamide, carboplatin, and etoposide.
2CMT, ifosfamide, vincristine, and actinomycin.
3CMT, doxorubicin and ifosfamide.
M: Male; F: Female; R: Right; L: Left; GTR: Gross total resection; NGTR: Non-gross total resection; RT: Radiotherapy; GKS: Gamma knife surgery; CMT: 
Chemotherapy; NED: No evidence of disease; DOD: Dead of disease; LR: Local recurrence.

treated by surgery. No medical history was reported for the other 4 patients.

Physical examination
Critical and general signs were within the normal range for 5 patients. The 
neurological examination showed that papilledema was found in 2 patients, diplopia 
in 1 patient, and myasthenia of the upper right limb in 1 patient.

Laboratory examinations
Routine blood and urine tests of the 5 patients were normal.

Imaging examinations
Pre-operative chest X-ray scans were normal in all patients. CT and/or magnetic 
resonance imaging were performed in all patients. The majority of lesions (4/5) 
presented as isointense/hypointense on T1 images, isointense/hyperintense on T2 
images, and heterogeneous enhancement after the administration of gadolinium, with 
a heterogeneously high-density appearance on CT scan (Figure 1A-D). The median 
tumor size was 3.0 cm (range: 2.8-5.0 cm). Anterior skull-base ASPS was found in 1 
case; the other 4 ASPSs were frontal, parietal, parieto-occipital, and temporal.

MULTIDISCIPLINARY EXPERT CONSULTATION
Multidisciplinary expert consultations were recorded for all patients, and one of them 
(the 10th case in Table 1) was presented in this part.

Jia Wang, MD, Professor and Chief Doctor of Radiologist, Department of Radiology, 
General Hospital of the Yangtze River Shipping 
The radiological appearance of this patient was not typical. Meningioma could be one 
potential diagnosis.
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Figure 1 Radiological and histopathological findings. A-D: Pre-operative magnetic resonance imaging and computed tomography revealed a right frontal 
lesion with an isointense signal on T1 images (axial), hyperintense signal on T2 images (axial), and heterogeneous enhancement after the administration of 
gadolinium (axial) with a heterogeneously high-density appearance (axial). The presence of a "dural tail sign" was highly suggestive of meningioma; E and F: 
Postoperative magnetic resonance imaging proved that this lesion had completely resolved; G: Pathological morphology informed the diagnosis of intracranial 
alveolar soft-part sarcoma (hematoxylin-eosin, × 200); H: Showing that the tumor stained positively for TEF-3, immunohistochemical examination (× 200) further 
confirmed the diagnosis.

Jun-Yu Chen, MD, Attending Doctor of Neurosurgeon, Department of Neurosurgery, 
General Hospital of the Yangtze River Shipping 
Based on symptoms, signs, physical examinations, and radiological scans, a presumed 
diagnosis was right frontal meningioma. Surgical treatment should be planned to 
remove the brain tumor and obtain a pathological diagnosis.

Fei Hu, MD, Professor and Chief Doctor of Neurosurgeon, Department of 
Neurosurgery, General Hospital of the Yangtze River Shipping 
Craniotomy should be performed via the right frontal approach.

Jing Lv, MD, Professor and Chief Doctor of Pathologist, Department of Pathology, 
General Hospital of the Yangtze River Shipping 
Under the microscope, the specimens from hematoxylin-eosin staining showed a 
characteristic appearance of nests of cells loosely arranged along fibrous septa. 
Immunohistochemistry staining revealed tumor cells were positive for TEF-3. 
Pathological findings were consistent with the diagnosis of ASPS.

Fang-Cheng Zhang, Department of Neurosurgery, Wuhan Union Hospital, Tongji 
Medical College, Huazhong University of Science and Technology, Wuhan, Hubei, 
China
Positron emission tomography or combinations of x-ray chest film, abdominal 
ultrasound scan, and/or CT should be performed to evaluate extracranial lesions. The 
diagnosis of PIASPS was only made when there was no evidence of extracranial ASPS.

FINAL DIAGNOSIS
After a pathological diagnosis was established, further diagnostic work-up was 
conducted when necessary. The final diagnoses of the 5 patients were PIASPS.
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TREATMENT
None of these patients was treated outside regarding the intracranial lesion. All of 
these patients accepted surgical treatments. In addition to routine hematoxylin and 
eosin staining (Figure 1G), immunohistochemical examination for TFE-3 was also 
employed (Figure 1H). Before establishing the diagnosis of PIASPS, extensive 
screenings were performed to exclude potential extracranial lesions, which included 
but were not limited to CT chest, abdomen and pelvis, and positron emission 
tomography.

Postoperatively, gross total resection (GTR) and NGTR were achieved in 3 and 2 
patients, respectively. Among the patients who received GTR, 1 patient received no 
adjuvant therapies and another 2 patients accepted local radiation therapy because of a 
high Ki-67 index (> 10%). Both NGTR patients received radiotherapy. Consequently, 4 
patients received adjuvant radiotherapy postoperatively. The radiation doses available 
in three patients were 42 Grays, 46 Grays, and 52 Grays. Only 1 patient received 
chemotherapy (doxorubicin and ifosfamide), which followed NGTR plus 
radiotherapy.

OUTCOME AND FOLLOW-UP
After a median follow-up of 36 mo (range: 25-61 mo), 1 patient remained tumor-free, 
but tumor progression was noticed in 4 patients. Local recurrence (LR) was observed 
in 3 patients, and the durations for LR were 8 mo, 10 mo, and 15 mo. All three patients 
with LR received surgical treatment, with one receiving radiotherapy and 
chemotherapy after surgery. Another patient suffered from leptomeningeal 
metastases, and the patient declined further treatments. When this study ended, 3 
patients died of the disease (20 mo, 50 mo, and 61 mo after surgery).

DISCUSSION
An extensive search using the medical subject heading term "alveolar soft-part 
sarcoma" was conducted in OVID MEDLINE, EMBASE, Cochrane Database, and 
PubMed. Published cases were included as long as candidates were pathologically 
diagnosed with PIASPS and reported in the English literature. Cases with the 
concurrent presence of IASPS and other malignant tumors were excluded. Chen JY 
and Zhang FC scrutinized the resources of each patient to rule out duplicate cases. The 
clinical data of interest included the following: Age at diagnosis, sex, tumor location, 
the extent of surgery, radiotherapy, chemotherapy, progression-free survival (PFS), 
and overall survival (OS). Statistical analyses of the role of treatment options in 
prognoses (PFS and OS) were assessed by the Log-rank test using STATA 15.0 (Stata 
Corp, Lakeway Drive College Station, TX, United States). When P-value < 0.05, the 
difference is considered significant statistically.

To investigate this disease comprehensively, the cases from our center and previous 
studies were pooled to conduct survival analyses. In brief, the female predominance 
was confirmed, as the integrated data (n = 14) 5 males and 9 females (Table 1). The 
median age of 14 patients was 19 years, ranging from 8 to 53 years. One patient's 
follow-up detail was not reported[11]; the other 13 patients were available regarding 
follow-up data, with a median follow-up being 36 mo (range: 4-68 mo). Tumor 
progression was found in 8 (61.5%) cases and death due to disease was observed in 4 
(30.4%) cases. The 3-year PFS and OS were 15.5% and 67.1%, respectively. According 
to log-rank tests, GTR (3-year PFS of GTR vs NGTR was 36.0% vs 0; P = 0.011) 
(Figure 2A) could prolong PFS but not the use of radiotherapy (P = 0.128) or 
chemotherapy (P = 0.090). Only radiotherapy (3-year OS of radiotherapy vs no 
radiotherapy was 87.5% vs 0; P < 0.001) (Figure 2B) resulted in longer OS, and neither 
GTR (P = 0.071) nor chemotherapy (P = 0.064) did.

ASPS is a rare tumor with a slow high metastatic rate. Prior research has shown that 
GPNMB (glycoprotein nmb), a transcriptional target of ASPSCR1-TFE3, might exert a 
critical role during its systemic metastasis[16]. The brain is one of the most vulnerable 
sites of metastases[7]. Accounting for the terminal event and primary reason for death 
among patients with ASPS[8,12], brain metastasis reportedly features an incidence of 
11%-21%[1,6,17,18]. However, the incidence of PIASPS is less common. In addition to 
the 5 cases treated at our institute, only 9 cases with PIASPA were reported[3,9-15]. 
Our findings based on pooled cases revealed that PIASPS affected young adults with 
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Figure 2 Kaplan-Meier survival curves. A: Gross total resection can prolong progression-free survival (PFS); B: Radiotherapy can improve overall survival 
(OS). ASPS: Alveolar soft part sarcoma; IASPS: Intracranial alveolar soft part sarcoma.

female predominance; GTR (PFS) and the use of radiotherapy (OS) contributed to 
better prognoses.

Surgical resection remains the mainstay of the treatment for IASPS[19-21]. Indeed, 
we found that GTR subgroup achieved a higher 3-year PFS rate when compared with 
the NGTR in this study. Meanwhile, there was a report[22] stating that surgery was 
not only associated with improved survival but also with better neurological 
outcomes. All accessible lesions should be completely removed to achieve better 
outcomes[19], and staged surgeries have been performed to accomplish this goal[21]. 
However, statistical analyses failed to prove that GTR could improve the OS in this 
study, which could be attributed to the relatively small cohort size.

ASPS reportedly responded to radiotherapy, and several authors insisted that on 
the postoperative administration of radiotherapy to patients with insufficient surgical 
margins or even as a routine schedule[9,12,15]. Interestingly, when GTR was achieved, 
some centers still recommended adjuvant radiotherapy[13,15], while other centers did 
not[3,11,14]. Based on our experience, those patients with a high Ki-67 index or 
incomplete tumor resection were suitable for radiotherapy. While it was seemingly 
impossible to evaluate the role of radiotherapy in PIASPS based on previous case 
reports, pooling cases together indicated that radiotherapy could significantly improve 
OS. Only 6 cases reported radiation doses in the pooled cohort, which precluded 
further evaluation of increasing radiation doses' efficacy and safety in treating PFS. 
Unfortunately, our analyses failed to demonstrate that radiotherapy enabled 
significantly to prolong PFS. Future studies on optimal radiation modalities, radiation 
doses, and the optimal radiotherapy administration time are warranted to improve the 
efficacy of radiotherapy.

Anthracycline- or ifosfamide-based regimens, which were considered effective in 
treating other soft tissue sarcomas, lacked efficacy in resolving ASPS[7]. Only 3 
patients were administrated with chemotherapy in the pooled cohort (Table 1)[10,13]. 
Consequently, our results failed to find evidence for the efficacy of chemotherapy, in 
prolonging either PFS or OS. Novel agents, including vascular endothelial growth 
factor-predominant tyrosine kinase inhibitors (e.g., pazopanib[5]) and the mesen-
chymal epithelial transition factor receptor[1] (a protein encoded by the ASPSCR1-
TFE3 fusion gene), seem to provide more therapeutic options to patients with ASPS. 
Emerging data showed that ASPS patients benefited from immune checkpoint 
inhibitors[23,24]. Recently, Su et al[25] reported an advanced lung ASPS with multiple 
metastases, including brain. With combined tyrosine kinase inhibitor and immune 
checkpoint inhibitor therapy, partial remission in brain metastases was achieved. 
Benefits from these novel treatments based on limited cases addressed the necessities 
to verify the response of ASPS in large-scale clinical trials. Therefore, in clinical 
practice, PIASPS patients should be encouraged to be involved in clinical trials, just 
similar to primary glioblastoma[26].

The results based on the pooled data should be carefully interpreted, as they were 
from various centers and distributed among the past 3 decades. However, we tried our 
best to minimize the bias by retrieving the objective parameters. Finally, this study, to 
the best of our knowledge, firstly assessed the PFS and OS of patients with PIASPS 
and the role of treatment options in improving patients' prognoses with PIASPS.
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CONCLUSION
PIASPS is a rare malignancy and predominately affects young females. Patients with 
PIASPS suffer from poor outcomes, characterized by a high tendency of recurrence. 
Surgical treatment is the first choice, and GTR should be achieved when the tumor is 
feasible. Patients with PIASPS benefit from radiotherapy, which should be considered 
as a part of treatment therapies. Future studies are needed to investigate effective 
radiation modalities and novel agents.
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