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Abstract
Atypical teratoid rhabdoid tumor (ATRT) is a highly malignant embryonal tumor of the CNS,
largely affecting pediatric patients, with exceedingly rare cases in adults at an estimated annual
incidence of 1/1,000,000.We report a unique case of ATRT in a 43-year-old female patient who
first presented with progressive focal headaches. Imaging revealed a sellar mass with suprasellar
extensions, which was partially removed via a transsphenoidal resection. The tumor aggres-
sively recurred just 1 month postoperatively. Her care team pursued a novel treatment plan by
using a slightly modified COG ACNS 0332 regimen, which involved radiation, followed by 4
cycles of monthly chemotherapy including vincristine, cyclophosphamide, and cisplatin. He-
matopoietic stem cells were collected between radiation and chemotherapy in the event that the
patient required stem cell salvage therapy postadjuvant chemotherapy. TheMRIs taken at 2 and
4 months postrecurrence indicated a substantial decrease in tumor volume, with corresponding
clinical improvements to cranial nerve deficits. Given the scarcity of literature on adult cases of
ATRT and the lack of a standard of care for these cases, discussing the efficacy of our patient’s
treatment plan may aid clinical decision making for adult ATRT cases.

Pearls
c Atypical teratoid rhabdoid tumor (ATRT) is an exceedingly rare diagnosis in adults with an

incidence of less than 1/1,000,000.
c Adult ATRT presents in the sellar region with histologic features including rhabdoid cells and

primitive neuroectodermal features. However, definitive diagnosis of ATRT requires IHC
identification of INI1 or BRG1 variations.

c While no standard of care treatment exists for adult ATRT, this case study highlights an
adaptation of the pediatric medulloblastoma clinical trial COG ACNS 0332 regimen for
adult ATRT which includes: resection, radiation, followed by 4 cycles of monthly
chemotherapy including vincristine, cyclophosphamide, and cisplatin.

Oy-sters
c The histologic features of medulloblastoma and ATRT may be commonly confused. Note

that the presence of rhabdoid cells differentiates ATRT from medulloblastoma.
c Craniospinal irradiation is indicated in adult ATRT despite potential neurocognitive

impacts.

ATRT is a malignant tumor of multicellular lineage within the CNS typically observed in patients
younger than 3 years, but also occurring rarely in adults with an estimated annual incidence of less
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than 1/1,000,000.1 The most common histopathologic feature
of ATRT is the presence of rhabdoid cells; however, this is not
pathognomonic for ATRT. The 2021 WHO Classification of
Tumors of the CNS favors more definitive genetic testing, de-
fining ATRT as having variations in either INI1 (SMARCB1/
hSNF5) or rarely BRG1 (SMARCA4), seen via immunohisto-
chemical staining.2 ATRT can be further subclassified into 3
main molecular subgroups that are genetically and epigenetically
unique—ATRT-TYR, ATRT-SHH, and ATRT-MYC.3 Of
note, recent studies of adult ATRTs suggest that these fall mostly
in the ATRT-MYC group and that further clinical andmolecular
heterogeneity in ATRT-MYC may be revealed.3 In this case
report, we document a novel treatment plan for a rare case of
adult sellar ATRT.

Case Summary
Clinical Presentation
A 43-year-old female patient presented on June 10, 2020 with
a 1-month history of progressive left-sided headaches, diplo-
pia, and ptosis. A consequentMRI performed in June 22, 2020
revealed a sellar mass compressing the optic chiasm and in-
vading the left cavernous sinus (Figure 1). A transsphenoidal
approach for resection was performed on 7/1/20 (Figure 1).
This approach resulted in an incomplete resection given that
the tumor was expanding into the cavernous sinus and poste-
rior aspect of the clivus. In conjunction with the localization,
the firmness of the tumor would have necessitated resection
through the cavernous sinus, which is not advisable given risk of

Figure 1 Radiographic Changes From Clinical Presentation to Posttreatment

(A) Before surgery: precontrast and postcontrast
images showa large sellar and suprasellarmass,
which demonstrates slightly heterogeneous en-
hancement with more prominent enhancing
area centrally (yellow arrows). The mass com-
pletely encases the left cavernous carotid artery
with invasion of the left cavernous sinus (orange
arrow). (B) Postoperative precontrast and post-
contrast images demonstrate interval trans-
sphenoidal pituitary surgery with resection and
debulking of the large sellar and suprasellar
mass with fat packing material in the inferior
aspect of the sella and sphenoid sinus (yellow
arrow). There is a residual peripheral enhance-
ment, which is most prominent in the left cav-
ernous sinus consistent with residual tumor
(orange arrow). Radiographic changes also show
a reduction in mass effect along the un-
dersurface of the optic nerve. (C) One month
after surgery (before chemoradiotherapy): in-
terval aggressive recurrent disease centered in
the left cavernous sinus with extension to the
orbital apex (orange circle) and foramen ovale
(yellow arrow). (D) Two-month follow-up after
chemoradiotherapy demonstrates significant
decrease in pituitary and left cavernous disease;
no residual mass effect. (E) One year (most re-
cent) follow-up after chemoradiotherapy: stable
nonspecific minimal enhancement in the left
cavernous sinus, which could be posttreatment
changes or residual disease; otherwise, no re-
current tumor.
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cranial nerve damage. The postoperative biopsy report detailed
a background of nondescript poorly differentiated cells, with
reasonably numerous karyorrhectic cells and cells with eosin-
ophilic cytoplasmic globules, and few INI1-positive tumor cells,
which led to an ATRT diagnosis (Figure 2). The patient denied
germline testing, and not enough tissue was available to per-
form gene expression profiling for ATRT subgroup analysis.

AnMRI taken on August 5, 2020 showed tumor regrowth of a
4.5 × 4.3 × 3.0 cm nonresectable sellar mass with suprasellar
extensions and dural extension into the left middle cranial
fossa and the left tentorium cerebelli. Examination revealed
complete left oculomotor, trochlear, and abducens nerve
palsies. Trigeminal nerve function was intact with mild left
facial nerve palsy.

Treatment Plan
A multicenter care team opted for the COG ACNS 0332
regimen being studied for the treatment of newly diagnosed,
high-risk pediatric medulloblastoma/PNET. This treatment
guideline consists of craniospinal irradiation (CSI) at 36 Gy,
with an 18Gy boost to the sellar tumor and weekly vincristine,
followed by 4 cycles of monthly chemotherapy including
vincristine, cyclophosphamide, and cisplatin (St. Jude modi-
fication).4 Vincristine concurrent with radiation was avoided
to preserve stem cell counts for the hematopoietic stem cell
collection scheduled following radiotherapy (RT) comple-
tion. CSI was initiated in September 2020. During the break
between radiation and chemotherapy, the patient underwent

stem cell collection. Her postradiation MRI showed a de-
crease in volume of the supersellar, cavernous sinus, infer-
otemporal, and orbital portions of the tumor. Moreover, the
optic chiasm was no longer effaced, and the internal carotid
arteries demonstrated less compressive effect compared with
the August 5, 2020 MRI. On October 30, 2020, her left oc-
ulomotor, trochlear, and abducens nerve palsies had im-
proved. Her left facial weakness and hearing had also
improved. The patient is currently 17 months postdiagnosis
with clinicopathologic stability shown on MRI and physical
examination and on maintenance tazemetostat, an EZH2 in-
hibitor. IRB 2019-1403 was approved by the University of
Cincinnati Institutional Review Board. The patient provided
written consent.

Discussion
Adult ATRT is exceedingly rare; thus, the management is best
extrapolated from pediatric cases. This case report used a
multimodal approach to treatment involving resection, radi-
ation, and adjuvant chemotherapy. It has been shown that the
extent of resection is critical to ATRT patient outcomes. A
study revealed that complete total resection had a significantly
higher overall survival (66.6%) compared with near-total re-
section (29%) or subtotal resection (12.5%) in children with
newly diagnosed ATRT.5

Pediatric ATRT is treated with aggressive IV or intrathecal
chemotherapy rather than RT due to the possible negative
neurocognitive effects. However, recent research suggests that
even in pediatric populations, early RT may prolong
progression-free survival.6 In adults, craniospinal irradiation is
a valuable adjunct to chemotherapy and is suggested for adult
ATRT.1 In a study exploring the effects of delayed RT on
outcomes following gross total resection, those patients who
delayed RT ≥ 1 month postoperatively were more likely to
experience local failure and increased progression in pro-
portion to treatment delay time.7

The chemotherapy plan outlined above is derived from COG
ACNS 0332 and 0333, which were designed for neuro-
ectodermal tumors. Both treatment regimens are based on the
Intergroup Rhabdomyosarcoma III and Children’s Cancer
Group 9921 (CCG 9921) studies.8 COGACNS 0332 with St.
Jude modification and removal of chemotherapy concurrent
with RT was chosen following consult with Dr. Susan Chi at
DFCI. The rationale behind this treatment plan was that
ATRT often resembles medulloblastoma in regard to imaging,
histology, and aggressiveness, which may suggest that tradi-
tional medulloblastoma treatment guidelines are applicable to
ATRT.9 Furthermore, case studies and retrospective data
suggest that HDC, PBSC rescue, early RT, and adjuvant
chemotherapy have success against ATRT.10 The COG
ACNS 0332 trial is currently still active but has been limited to
a pediatric population due to the low incidence of either adult
medulloblastoma or ATRT.

Figure 2 Pathologic Characteristics of Adult, Sellar Atypical
Teratoid Rhabdoid Tumor

H&E stains (A and B) of the tumor at ×100 magnification (A) show the rea-
sonably monotonous histology. At ×400 magnification (B), mitoses (circle),
karyorrhectic cells (arrows), and discrete eosinophilic cytoplasmic globules
(inset) (×1,000 oil) are present. (C) (×400) INI1 staining shows INI1-positive
endothelial cells on the central vessel and fewpositively staining tumor cells.
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Following radiation therapy, autologous stem cell rescue was
used to counteract chemotherapy-induced myelosuppression.8

Finally, maintenance tazemetostat at 800 mg twice a day was
prescribed as ATRT typically has a recurring variation in the
INI1/SMARCB1 genes that leads to constitutive activation of
EZH2, a methylator of histoneH3 lysine 27 (H3K27).11 H3K27
is a transcriptional repressor shown to be temporally expressed in
cell cycle progression. Therefore, inhibition of EZH2 by taze-
metostat may reverse pro-ATRT epigenetic changes.

Given the extensive treatment regimen for this patient, post-
treatment side effects were carefully monitored by the treat-
ment team. In particular, the patient experienced significant
nausea following tazemetostat treatment. The symptoms per-
sisted even after antiemetics were prescribed, leading to a dose
reduction per pharmacy recommendation. The patient is cur-
rently tolerating the reduced dose well. In addition, following
CSI, the patient noted some neurocognitive decline, in par-
ticular, bradyphrenia, attention deficits, and recall issues.
Thorough neurocognitive testing is performed regularly
through the University of Cincinnati brain tumor survivorship
clinic in which significant deviations from baseline testing are
flagged.

Conclusion
ThemodifiedCOGACNS 0332 treatment plan used in this case
report—early resection, craniospinal irradiation, followed by
adjuvant chemotherapy and maintenance tazemetostat—serves
as an evidenced-based framework for the treatment of adult
ATRT. Given the scarcity of adult ATRT cases, further quanti-
tative research on optimal treatment strategies continues to be
difficult. However, ATRT remains a part of the NCI-
CONNECT (Comprehensive Oncology Network Evaluating
Rare CNSTumors), which provides a forum to connect patients
and physicians to a network for the optimal care management of
these assortment of rare CNS tumors.
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