Alveolar Soft Part Sarcoma

A Very Rare Case of Pediatric Orbital Alveolar Soft Part
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Case Presentation

A 5-year-old girl presented with progressive proptosis and restricted
eye movement in the right eye.

Orbital MRI revealed a poorly defined, lobulated, isointense mass with
mild to moderate enhancement.

Chest CT scan detected a single subcentimeter pulmonary nodule,
which could not be biopsied at the time.

Core needle biopsy of the orbital mass confirmed ASPS, supported by
positive IHC including PAS, NSE, vimentin, and most notably, TFE3




L)




D16Y/F/2009-05-15

R: 405.00 ms

2025-05-15

Acq: 20:19:39.535
Se: 12/23
Im:9/25

Loc:S5.7

Lat: -

Std.ld: 3



GROSS /)I.'.\('I\’/I’IY(),\'.' _
Specimen [s recefved i formalin 1 one contamner, consists of'a piece of gra
I X09x 09em n dimensions

pecimen + M/}

Embedded » RSS

MICROSCOPI( DESCRIPTION:
o

SCCNIons show o 118y ‘."f.”.\}’h" LSSue ¢ W
!
y

J
/T ) s
VTG, T

iposed of cells with eosine philic evtopla,
i sinosurdal structures intery g by thin capillaries w wh bla
Mitotic figures are rare

v inlosdrd

AT O
ICS are SO0/
" N T
LIPS fadi )

DIAGN (GAYAY
LY, )./k'."'i‘." 7 1

THT SIDE, BlOf DX

ONSISTENT Wil ALVEOLAR SOFT PART 54 RCOMA (4sps)n.

o {:

FLEASE SEE MIck AND NOTE

17 { ’pe
relation S O ’;'.'f;’.’:’.'}(h'/i’/;’, N U WIS i ,/,'\_',',‘) ICa! <
. il 5!
R =y
.'/L l}“s /ls‘l' .’« "Wned u

hirshy mms AV of "41-.’//.
WAICH ¢ Ol -I/"(’A'.’ [’(‘tl‘/k'-\,




The patient received 6 cycles of the EVAIA protocol (alternating cycles of
Vincristine, Doxorubicin, Cyclophosphamide/Ifosfamide and Etoposide) along with
external beam radiotherapy.

G Due to the tumor’s orbital location, surgical resection was not feasible.

} The tumor achieved complete remission post-treatment.

g
@ She lost her follow-up until 10 years later came back with .......
]



® After a 10-year lapse in follow-up, the patient returned with a firm 2x2 crr
@¥ supra-auricular mass.

[ej PET/CT imaging revealed multiple bilateral pulmonary nodules.

‘]f’ Biopsies of the supra-auricular mass was defined as SCC

Peripheral lung nodule was biopsied percutaneously which was
compatible with metastatic ASPS.
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M RI of the left Multiplanar, multislice and multisequence images findings:

T{re (;an‘em has been referred with orbit and face alyveolar sarcoma (?).
Significant anterior face and orbit metallic dental artifact is present.

supraauricular
area

(Orbu and anterior face can’t be evaluated in this MRL.
Left side temporalis space- superior preaurlcular subcutaneous mass (AP: 23
transverse : 18 mm and CC: 22 mum) is present with skin involvement.
No underlying bone invasion is visible.

\Suspicious superior auricle cartilage invasion is present.

Paronid 1s mntact.

No obvious neck LAP could be detected.

At brain imaging left occipital 5 x 4.5 mm and right occipital dura based 6 x 3.5
mm enhancing lesions are present.

They are susplcmus for metastasis.

Control with Mous MRI of the patient can be helpful.
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Pathology of the
supra-auricular mass Pathology of pulmonary Nodule







Pulmonary metastases of ASPS at relapse after 10 years




Brain MRI




Alveolar soft-part sarcomas. Structurally characteristic tumors
of uncertain histogenesis

William M. Christopherson M.D., Frank W. Foote Jr. M.D., Fred W. Stewart M.D.

First published: January 1952 | https://doi.org/10.1002/1097-0142(195201)5:1<100::AlD-
CNCR2820050112>3.0.C0O;2-K | Citations: 399

* 12 cases were reported in 1952. 10 patients were female.
* Age range from 3 to 38 years; the majority were in their 20-30.

* The primary site was in the extremities in 10 cases. Deep lingual musculature in 1 and
anterior abdominal-wall muscle in 1.

* Conservative treatment by local excision was performed.

* The unique histological pattern and the natural history of the ASPS left no doubt
that these tumors were different from previous recognized tumors




Alveolar soft part sarcoma (ASPS)

ASPS is a very rare STS in children under 5 years of age. It accounts for 1% of STS and 5% of
pediatric non-rhabdomyosarcoma STS.

It is caused by the ASPSCR1-TFE3 fusion gene, resulting from a balanced translocation:
t(X;17)(p11;925). This fusion acts as tumorigenesis.

Some IHC studies have recently indicated that ASPS may originate from
striated muscles, there is still uncertainty to the exact nature of this tumor.

Head and neck region in infants and children are the most common sites of origin, especially the
orbit and tongue.



Alveolar Soft Part Sarcoma: Molecular studies

_, ASPSis associated with t(X,17) leading to ASPSCR1-TFE3 fusion
‘k‘) gene on der (17) and ASPSCR1-TFE3 chimeric transcript, seenin
almost all cases.

transcript or FISH for TFE3 rearrangement will be helpful in

ﬁ In pathologically challenging cases, RT-PCR for the fusion
making a definitive diagnosis.



Age group

Commonest sites

Other possible sites

Children

Tongue, orbit

Trunk, extremities

Adults

Thigh, buttock, trunk

Rarely head/neck




Natural history of ASPS

* ASPS Is unigue among STS, to have a small primary with an
Indolent behavior with late metastasis in the lungs. It is one of the
few STS, with a high risk of brain metastasis, becoming
symptomatic months to years after diagnosis.

* Despite being a chemoresistant tumor, it is known as a slow-growing
mass with prolonged survival even in a few metastatic patients with
spontaneous disease stabilization and indolent disease behavior.

* The most common sites of metastasis are lungs, bone, and brain.



How do we Treat Patients with ASPS?

* Localized Disease:

- Localized disease is treated with wide local excision followed by adjuvant radiotherapy if there is
evidence of microscopic or macroscopic residual disease or if the margin status is questionable

 Metastatic Disease, Limited Disease Burden:

- Patients with limited disease who are asymptomatic may be observed with close follow-up,
considering the indolent behavior. Brain metastasis [symptomatic/asymptomatic] should be
treated with CNS-directed therapy.

» Metastatic Disease with Heavy disease burden/Symptomatic/Rapidly progressive Disease:

- ASPS is a relatively chemoresistant disease. Hence, in both adjuvant and metastatic settings,
chemotherapy is not offered.

- First-line therapy includes targeted therapy with antiangiogenic [VEGF] agents pazopanib and
sunitinib and immunotherapy with immune checkpoint inhibitors and combinations of both.



Combined Treatment with VEGFR Inhibitors and Immune Checkpoint Inhibitors for Alveolar Soft Part Sarcoma (ASPS)

Targeted therapy: VEGFR inhibitors J [ Immune checkpoint inhibitors (ICls)
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Combined therapy with VEGFR and ICIs shows improved outcomes in ASPS




Treatment Modality

Key Agents / Examples

Notable Outcomes

Conventional
Chemotherapy

Doxorubicin, Ifosfamide,
Cisplatin, Gemcitabine-
Docetaxel

Low response (~¥<10%), mostly
stable/progressive disease

Trabectedin

Minimal activity in ASPS

Targeted Therapy (TKIs)

Cediranib, Sunitinib,
Pazopanib, Anlotinib

Response rates 16—46%,
PFS up to ~21 months

Other TKis

Dasatinib, Tivantinib,
Crizotinib, Cabozantinib

Low activity; cabozantinib ~25%
response in small studies

Immunotherapy (ICls)

Pembrolizumab,
Atezolizumab,
Durvalumab+Tremelimumab,
ipilimumab+Nivolumab

Objective responses in subset;
some durable benefit/control




Annals of Oncology 11: 1445-1449, 2000.
© 2000 Kluwer Academic Publishers. Printed in the Netherlands.

Original article

Alveolar soft part sarcoma in children and adolescents: A report from
the Soft-Tissue Sarcoma Italian Cooperative Group

M. Casanova,' A. Ferrari,' G. Bisogno:,:2 G. Cecchetto,” E. Basso,” B. De Bernardi,*
P. Indolfi,’ F. Fossati Bellani' & M. Carli’




Multidisciplinary Approach to STS

* Conservative surgery: radical surgery or a primary re-excision

* Biopsy alone due to tumor site and extent, and preoperative chemotherapy, and
then conservative radical surgery.

* Radiation therapy following conservative surgery or radical re-excision.

* As in other soft tissue sarcomas, the role of radiotherapy and chemotherapy in the
treatment of ASPS remains to be established.

Annals of Oncology 11: 1445-1449, 2000
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Records of 56 patients with ASPS were reviewed in a center from China since Jan 2015 to 2022.

All patients were under 12 years at the time of initial diagnosis.

Head and neck (32.1%), limbs (41.1%), trunk (21.4%).

26 (46.4%) patients developed metastasis at the time of diagnosis or during follow-up.

Observation was recommended for 15 patients with stage IV patients with only pulmonary
metastases.

7 (46.7%) patients remained stable until last follow up.

15 patients with progressive disease received mono or combined therapy. 11 patients received PD-1
monotherapy.

4 patients received a combination therapy of PD-1 inhibitors plus TKiIs.

All of them remained stable. No disease-related death occurred during follow-up. The 1-year PFS rate
was 83.3% and median PFS was 29.4 months.

Frontiers in oncology, Volume 12 - 2022



ASPS exhibits a higher occurrence in head and neck in children. ASPS
originating from glossopharyngeal region tends to have a lower
metastasis rate.

ASPS displays a more indolent growth pattern in children, which
makes observation a preferable choice for children with sole
oulmonary metastasis.

Pediatric ASPS appears to be less effective to targeted therapy and
Immunotherapy than adults.

The treatment of progressive ASPS in children remains challenging.

Frontiers in oncology, Volume 12 - 2022



Table 2. Prospective study of ICls in patients with ASPS

Drug Study name/study ID number Phase No. of patients with ASPS ORR, % mPFS (months) mOS (months) Reference

Atezolizumab NCT03141684 52 36.5 20.8 NE i
Atezolizumab ALBERT trial/jRCT2031200041 20 10.0 10.0 NR >

Nivolumab OSCAR trial/UMIN000023665 14 7.1 6.0 NR o
Pembrolizumab AcSé trial/NCT03012620 14 57.1 6.6 NR o0
Geptanolimab NCT03623581 37 37.8 6.9 NR o
Toripalimab NCT02836834 12 25.0 11.1 34.7 o8
Durvalumab + tremelimumab NCT02815995 10 40 (irRECIST) 34.23 NR >

ASPS, alveolar soft part sarcoma; ICls, immune checkpoint inhibitors; irRECIST, immune-related RECIST, mOS, median overall survival; mPFS, median progression-free survival; NE,
not evaluated; NR, not reached; ORR, overall response rate.




Atezolizumab

In December 2022, FDA
approved Atezolizumab for

adults and children 2 years
and older with advanced
alveolar soft part sarcoma.

This is the first drug ever
approved for this rare
disease.




Take Home Messages

ASPS is a rare orphan disease, with an indolent yet
relentless clinical course.

A detailed clinico-radio-pathological evaluation is the
key to diagnosis.

It usually presents as a painless slow-growing vascular
soft tissue mass in the lower limb of adolescents and
young adults, predominantly females.

It has characteristic histopathology with Pseudo-alve-
olar patterns and intracytoplasmic crystals. IHC with

TFE3 and Molecular studies for ASPSCR1-TFE3 help in
challenging situations.

Metastatic disease to lung/bone/brain leads to poor prog-
nosis. It is unique among STS to have brain metastasis.
Localized disease is managed with wide local excision
followed by adjuvant radiotherapy if microscopic or
macroscopic residual disease.

It is essentially a chemoresistant disease with an
almost negligible role for Adjuvant chemotherapy.
Metastatic disease is treated with targeted anti-VEGF
agents such as pazopanib/sunitinib and immunother-
apy such as pembrolizumab or combination.

With many novel agents in the pipeline and pathway-
driven Basket trials with collaborative prospective
clinical trials, the future of management of ASPS looks
promising. It is truly a therapeutic journey from Nihil-
ism to cautious optimism.




What is your opinion on the treatment
of this patient?



Special thanks to Prof. S. Alavi for her assistance In
preparing this presentation, and to all of you for
your attention.
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