
Surgical Neurology International • 2021 • 12(111) | 1

is is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others 
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
©2021 Published by Scientific Scholar on behalf of Surgical Neurology International

Case Report

A case of multiple synchronously diagnosed brain 
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INTRODUCTION

Alveolar soft part sarcoma (ASPS) accounts for roughly 1% of all soft-tissue sarcomas (STSs). 
ASPS typically presents as a slow-growing mass in the lower extremity. Detection of the 
nonreciprocal translocation t (X; 17) (p11.2; q25) between chromosome 17q25 and Xp11 
resulting in the chimeric ASPSCR1-transcription factor E3 (TFE3) fusion gene is diagnostic. e 
standard of care includes wide margin, function-sparing, excision of the primary lesion, often 
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Background: Alveolar soft part sarcoma (ASPS) is a rare soft-tissue sarcoma with a propensity for early 
hematogenous dissemination to the lungs and frequent brain metastasis. e development of lung metastasis 
almost invariably precedes intracranial involvement. ere are no previously reported cases in which a patient 
was synchronously diagnosed with ASPS and multiple brain metastasis without lung involvement.

Case Description: A 29-year-old gentleman was found to have three intracranial lesions following the onset of 
generalized seizures. Staging studies identified a soft-tissue mass in the left thigh and an adjacent femoral lesion. 
Biopsy of the soft-tissue mass was consistent with ASPS. e patient then underwent neoadjuvant stereotactic 
radiotherapy to all three brain lesions, followed by en bloc resection of the dominant lesion. e patient was 
then started on a programmed death-ligand 1 (PD-L1) inhibitor. Subsequent surgical resection of the primary 
lesion and femur metastasis demonstrates a histopathologic complete response of the bony metastasis and partial 
response of the primary lesion. At present, the patient has received 14 cycles of atezolizumab without recurrence 
of the primary or bony lesions and the irradiated intracranial disease has remained stable without recurrence of 
the resected dominant lesion.

Conclusion: While intracranial involvement is relatively common in ASPS, a case with multiple, synchronously 
diagnosed brain metastasis without concurrent lung metastasis has not been described. e presented case 
discusses the safety and efficacy of aggressive management of intracranial disease in the setting of atezolizumab. 
Prospective evaluation of the efficacy of checkpoint inhibitors and the prognostic value of PD-L1 expression in 
ASPS with brain metastasis are necessary.
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with adjuvant radiation therapy (RT) in the form of external 
beam RT or brachytherapy.[17]

ASPS has a propensity for early, often synchronous, 
hematogenous dissemination to the lungs and is diagnosed 
in 63% of cases.[15] Five-year survival with Stage IV ASPS 
is approximately 20%, with a median overall survival of 40 
months.[15] Intracranial involvement is almost invariably 
preceded by lung metastasis and often diagnosed within 
24–36 months of ASPS diagnosis.[15,18] Management of brain 
metastasis includes either RT alone or surgical resection 
when possible with adjuvant RT.[15,20] Given the high rates of 
metastasis, current guidelines for ASPS staging include both 
cranial and lung imaging.[18]

e role of systemic therapy for metastatic ASPS is 
poorly understood.[17] Metastatic disease was traditionally 
treated with anthracycline-based chemotherapy, such 
as doxorubicin, though the response rate was poor.[15] 
Conducting a randomized clinical trial in advanced ASPS is 
challenging given its rarity and in the few that have occurred, 
patients with symptomatic brain metastasis were excluded 
from the study.[12] Given the high rate of programmed death-
ligand 1 (PD-L1) expression in ASPS, atezolizumab alone or 
pembrolizumab with concurrent axitinib is being studied in 
clinical trials.[2,22]

e presented case describes the clinical and surgical 
management of a patient with synchronous brain metastases 
from ASPS without definitive evidence of concurrent lung 
metastasis, which is exceptionally rare, with similarities to 
only one prior case.[5] In addition, we discuss the implications 
of immune checkpoint inhibitor (ICI), atezolizumab, in 
patients with metastatic ASPS, which led to a partial response 
(PR) of the primary lesion, complete response (CR) of bony 
metastasis, and stable intracranial disease at 15 months 
follow-up.

CASE DESCRIPTION

A 29-year-old gentleman with no significant medical history 
presented following a generalized tonic-clonic seizure. His 
physical examination and vital signs were unremarkable 
except for a grossly evident left lateral thigh mass. MRI 
brain showed three contrast-enhancing lesions: 14 × 6 mm 
right posterior temporal lesion, 7 × 5 mm posteromedial 
right thalamic lesion, and 3 mm subcortical posterior right 
frontal lobe lesion [Figures 1a-c]. Imaging of the left femur 
revealed a 7.1 × 3.9 × 4.1 cm mass in the vastus lateralis and 
an adjacent femoral metastasis. Biopsy of the soft-tissue mass 
was consistent with ASPS. Following soft-tissue biopsy, PET 
scan showed pathologic radiotracer uptake in the left femur 
without radiotracer uptake in the lungs [Figures 2a and b].

In <1 month from initial diagnosis, the dominant posterior 
temporal lesion grew from 14 mm to 22 mm in axial diameter. 

After interdisciplinary discussion, the patient agreed to 
neoadjuvant stereotactic radiotherapy (SRT) (24 Gy in three 
fractions)[11] to all three brain lesions, followed immediately 
by en bloc resection of the dominant right posterior temporal 
lesion. TFE3 immunostaining and ASPL-TFE3 chimeric 
transcript detection of the brain tumor confirmed metastatic 
ASPS.[23] e specimen was strongly positive for PD-L1 
(tumor proportion score [TPS] 90%). Based on emerging 
data for PD-L1 ICI in ASPS, atezolizumab was initiated.[2,4,7]

Atezolizumab was started 2 weeks after surgery (1200 mg 
dose every 21-day cycle). After 4 cycles, PET imaging showed 
continued radiotracer uptake in the left vastus lateralis 
and femur. MRI brain at that time showed no evidence of 
recurrence in the postoperative bed, a PR and reduced T2-
FLAIR signal of the thalamic lesion and stable appearance 
of the posterior frontal lobe lesion (RECIST 1.1). Following 
7 cycles, repeat MRI femur showed a PR of the primary 
lesion from 4.2 × 4.1 cm to 2.3 × 2.1 cm (RECIST 1.1) 
[Figures  2c and d]. Approximately 5 weeks following the 
MRI femur, the patient underwent resection of the primary 
and adjacent metastatic femoral lesions, which although 
unappreciable on examination, had remained hypermetabolic 
on PET imaging [Figure 2b]. Pathology noted 75% necrosis/
fibrosis in the primary lesion and CR of the femoral 
metastasis. At present, 15 months following initial diagnosis, 
the patient has received 14 cycles. Review of CT chest, MRI 
brain, and CT femur shows no recurrence of the left lower 
extremity disease or the dominant right posterior temporal 
lesion [Figure 3a]. A faint linear enhancing focus remains at 
the posterior aspect of the right thalamus [Figure 3b] and the 
posterior right frontal lobe lesion has decreased in size from 
4 mm to 3 mm [Figure 3c], with unchanged peritumoral 
edema. No new appreciable lesions were noted [Figures 3a-c].

DISCUSSION

e presented report describes the first definitive case of ASPS 
synchronously diagnosed with multiple brain metastases and 
no concurrent lung metastasis. In a retrospective review of 
70 patients with ASPS, 48 patients (65%) were diagnosed 
with Stage IV disease.[15] Among these patients, 14 were 
found to have multiple metastatic sites, of which the lung was 
involved in all 14 cases and always preceded the diagnosis 
of brain metastases in the nine patients who developed 
intracranial lesions.[15] Several cases have described brain 
metastasis without concurrent lung metastasis, however, 
intracranial involvement occurred metachronously.[19,21,23] 
To the best of our knowledge, one reported case of ASPS 
metastatic to the brain without concurrent lung metastasis 
shares characteristics with the patient described in this 
report, although important details are lacking.[5] In this 
previous case, a 25-year-old male was diagnosed with a single 
occipital brain lesion.[5] He underwent surgical resection and 
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chest X-ray only, which has a lower sensitivity for 
metastases than CT chest, the current standard of care in 
ASPS.[18] Furthermore, confirmation of the tumor specimen 
with immunohistochemical and genetic analysis was not 
described. Finally, the brain lesion preceded diagnosis of 
a systemic lesion by 5 years, which is not a synchronous 
diagnosis and is unexpectedly long survival for untreated 
metastatic ASPS. us, the patient in the presented report 
seems to be the first with a definitive diagnosis of ASPS 
with synchronous brain metastases and no concurrent 
lung involvement using modern diagnostic techniques. In 
addition, it represents the first case of multiple synchronously 
diagnosed brain metastases without concurrent lung 
involvement.

e response to ICI is currently being determined by multiple 
clinical trials. A Phase II trial evaluating the efficacy of 
atezolizumab in the treatment of metastatic ASPS is currently 
active, however, patients with symptomatic intracranial 
disease are excluded (NCT03141684).[2] e decision was 
made to start the presented patient on atezolizumab given 
the previously described success in metastatic ASPS without 
brain metastasis. However, it is important to consider 
STS subtype and the role of %TPS PD-L1 expression of an 
individual’s tumor to determine the likelihood of an adequate 
response.

In some STS subtypes, PD-L1 expression is associated with 
higher tumor stage, deep-seated sarcoma, distant metastasis, 
higher histologic grade, tumor differentiation, and 
tumor necrosis.[6] In others, PD-L1 expression confounds 
clinicopathological parameter correlations and clinical 
outcomes.[3] Antibody specificity, affinity, and/or epitopes 
may contribute to correlative differences in PD-L1 expression 
and clinical outcomes.[8] Variability in previous reports of 
PD-L1 expression includes differing values for defining PD-
L1 positivity, various anti-PD-L1 immunohistochemistry 
assays, and preoperative treatment protocols that influence 
PD-L1 expression.[9,13,14]

Figure  2: Pretreatment PET scan and MRI femur. ere are 
hypermetabolic lesions of the left femur (block/black arrow) and 
vastus lateralis (arrow) (a and b). No radiotracer uptake is noted 
within the lungs (a). MRI femur depicted a 4.2 cm × 4.1 cm vastus 
lateralos lesion (c) which, following 7 atezolizumab cycles, regressed 
to 2.3 cm × 2.1 cm (d).
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Figure  1:  Pre- and posttreatment T1 gadolinium-enhanced MRI brain. A pretreatment T1-gadolinium enhanced MRI brain. Contrast-
enhancing lesions are shown in the right temporal lobe (a – arrow), thalamus (b – arrowhead), and frontal lobe (c – block arrow). 
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postoperative radiation to the lesion, which lead to a CR.[5] 
Surgical pathology suggested clear-cell renal cell carcinoma, 
although a primary renal tumor was not identified.[5] 
Surprisingly, 5 years later, he presented with a mass of the 
left adductor muscles, which was resected and histologically 
confirmed to be ASPS.[5] e intracranial specimen was 
reevaluated and felt to be consistent with ASPS.[5] He was 
started on an unspecified chemotherapy and subsequently 
lost to follow up.[5]

Important deviations from the presented case include 
the fact that lung involvement was evaluated with 
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e role of ICI with concurrent radiation for STS is 
being evaluated by the NEXIS trial (NCT03116529), 
though patients with symptomatic or uncontrolled brain 
metastases are excluded.[10] In the setting of SRT and 
atezolizumab in this case, a possible abscopal response of 
the primary and femoral metastatic lesion was observed 
following irradiation of the intracranial lesions. However, 
the response was unable to be corroborated by laboratory 
testing, as tumor tissue, blood and CSF samples were not 
readily available for analysis. In addition, the intracranial 
specimen demonstrated high PD-L1 expression (TPS 
90%). e CR of the bony metastasis and PR of the primary 
lesion suggest that with high PD-L1 expression, ICI is a 
viable option for systemic treatment. Concurrent SRT 
and ICI may result in radiation-induced increased PD-
L1 expression and increase the likelihood of an abscopal 
response.[13] Future studies are necessary to assess PD-L1 
%TPS as a predictive biomarker and subsequent suitability 
for PD-L1 ICI.[6,9]

In addition to a concurrent ICI and SRT strategy, the 
authors also employed a relatively new treatment paradigm 
involving neoadjuvant SRT followed by surgical resection 
of the dominant lesion. As described first by Asher et al., 
potential benefits of neoadjuvant radiation are 3-fold: (1) a 
better-defined treatment target thus diminishing the volume 
of healthy parenchyma exposed to radiation and decreasing 
risk for radiation necrosis, (2) the sterilization of tumor 
cells preoperatively may decrease the risk of intraoperative 
dissemination and leptomeningeal seeding, and (3) an 
increase in tumor antigen exposure, which may further 
enhance ICI response.[1,16] Previous reports have suggested 
that ICI, particularly with concurrent radiation, may have 
increased risk of radiation necrosis, thus a neoadjuvant 
radiation strategy may assist in mitigating this risk, as the 
need for resection cavity margin expansion to include 
surround healthy parenchyma is avoided.[1,16] In addition 
to the above, the presented patient demonstrated rapid 

progression of the dominant lesion from 14 mm to 22 mm 
in <1 month, thus it was determined that additional local 
control with surgical resection would be beneficial. After 
a 15-month follow-up period, no radiographic evidence 
of radiation necrosis or intraoperative dissemination/
leptomeningeal involvement is present; in fact, intracranial 
control has been excellent and there is no evidence of 
recurrence at the site of resection.

CONCLUSION

e presented case provides a unique presentation of ASPS 
with multiple, synchronous brain metastases without 
evidence of lung metastasis. Aggressive local management 
of brain metastases with surgery and SRT, in addition to 
ongoing ICI followed by surgical resection of the primary 
lesion, has thus far led to disease control. is report 
supports aggressive local therapy including surgery and SRT 
for symptomatic brain metastases from ASPS. Patients with 
similar presentations may warrant consideration for clinical 
trials given the rarity of metastatic ASPS and the potential 
for good outcomes with aggressive, early treatment of brain 
metastases. Additional studies are necessary to clarify 
optimal management strategies for patients with ASPS brain 
metastases.
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Figure 3:  Eleven-month posttreatment T1 gadolinium-enhanced MRI brain. An eleven-month postoperatively MRI. e temporal lesion has 
not recurred (a) with near complete response of the thalamic lesion (b – arrowhead) and stable frontal lesion (c – block arrow).
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