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Abstract

Intracranial mesenchymal tumor FET::cyclic adenosine monophosphate response element-binding

fusion-positive is a soft tissue tumor with an extremely rare intracranial occurrence. Histological diag-

nosis is sometimes difficult, requiring confirmation of characteristic fusion genes. The patient was a

45-year-old male who presented with a chief complaint of pain and an abnormal sensation in the

right trigeminal nerve area, in whom a neoplastic lesion in Meckel’s cave was noted. The preoperative

diagnoses included meningioma and schwannoma. The tumor was extirpated as much as possible,

and the tumor tissue showed a high proliferative potential with rhabdoid features, raising the suspi-

cion of a rhabdoid meningioma. However, immunostaining was positive for desmin and cluster of dif-

ferentiation 99, suggesting the possibility of angiomatoid fibrous histiocytoma. For diagnosis, Ewing

sarcoma breakpoint region1 gene-cyclic adenosine monophosphate response element-binding 1 fusion and

Ewing sarcoma breakpoint region1 gene-activating transcription factor 1 fusion were examined at our

institution, but were undetectable and did not lead to a diagnosis. Genomic profiling with Founda-

tionOne CDx (Foundation Medicine, Cambridge, MA, USA) confirmed Ewing sarcoma breakpoint re-

gion1 gene-cyclic adenosine monophosphate response element modulator fusion and a diagnosis of in-

tracranial mesenchymal tumor FET::cyclic adenosine monophosphate response element-binding

fusion-positive was made. Diagnosis of intracranial mesenchymal tumor FET::cyclic adenosine mono-

phosphate response element-binding fusion-positive requires both histological examination and con-

firmation of the fusion gene. Genomic profiling using the FoundationOne CDx is also useful when the

fusion gene cannot be sufficiently confirmed at an individual’s institution.
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Introduction

Intracranial mesenchymal tumor (IMT) FET::cyclic

adenosine monophosphate response element-binding

(CREB) fusion-positive, is a recently recognized provisional

entity in the 2021 World Health Organization (WHO) Clas-

sification of Tumors of the Central Nervous System.1) These

are mesenchymal, tumors with a wide morphological spec-

trum.2) IMT FET::CREB fusion-positive occurs primarily in

children and young adults and has previously been termed

intracranial angiomatoid fibrous histiocytoma (AFH) or in-

tracranial myxoid mesenchymal tumor (IMMT).2) The FET

family (usually Ewing sarcoma breakpoint region1 gene

[EWSR1] and less frequently fused in sarcoma [FUS]) gene

rearrangements with CREB family genes (CREB1, ATF1, and

CREM) have been identified to characterize a specific

group of mesenchymal tumors called AFH and IMMT.3,4)

AFH is a rare tumor that was first described approximately

40 years ago and accounts for approximately 0.3% of all

soft tissue tumors.5) AFH is a neoplasm with intermediate

malignant potential that occurs in the extremities of chil-

dren and young adults.6) Histologically, AFHs may demon-
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Fig.　1　Radiological findings. The tumor was observed in the Meckel’s cave, and it showed as iso intensity on T1-weighted, T2-

weighted, and diffusion-weighted images (A-C), and uniform enhancement on gadolinium contrast-enhanced MRI (D, E). No FDG

accumulation was observed in positron emission tomography (F).

FDG: fluorodeoxyglucose; MRI: magnetic resonance imaging

strate a morphological spectrum, but representative fea-

tures include a fibrous pseudocapsule, ovoid or pleomor-

phic cells, pseudoangiomatoid spaces, and lymphoplasmo-

cytic cuffing.7,8) Clear cells, small cell changes, and rhab-

doid features are rare.9) Intracranial AFH (iAFH) usually

presents in young patients as either an intra- or extra-axial

tumor that frequently displays prominent myxoid features

and lacks lymphoid cuffing, which is unusual in AFH pre-

senting in extracranial locations.6) They contribute to a di-

verse group of mesenchymal tumors biologically character-

ized by oncogenic fusions between the EWSR1 and mem-

bers of the CREB gene family, notably ATF1, CREB1, and

CREM.10) Histologically, AFH is sometimes difficult to diag-

nose, but confirmation of the fusion gene can be diagnos-

tic.6) Genomic profiling is used to explore therapeutic op-

tions for the diagnosis and treatment of malignant tumors

for which there is no standard treatment. In some cases,

profiling results directly lead to treatment, whereas in oth-

ers, they contribute to diagnostic confirmation. In this

study, we report a case in which ESWR1-CREM fusion was

confirmed and diagnosed using FoundationOne CDx

(Foundation Medicine, Cambridge, MA, USA).

Clinical Summary

A 45-year-old man visited his dentist on December 2020

after experiencing an abnormal sensation in his right up-

per lip. In February X, he was treated with nerve blocks

and oral medication at the Department of Anesthesiology

of our hospital, but did not improve and was referred to

our department after magnetic resonance imaging (MRI)

showed a neoplastic lesion in the right middle cranial

fossa. On admission, he experienced pain, an abnormal

sensation on the right face, and hypesthesia of the right

half of the tongue. No other symptoms of the cranial nerve

were observed. Tumoral lesions were observed in the

Meckel’s cave, with isointensity on T1 weighted image

(WI), T2WI, and diffusion-weighted images (Fig. 1A, B, C),

and a uniform enhancement effect on gadolinium-

enhanced T1WI (Fig. 1D, E). Fluorodeoxyglucose (FDG)

positron emission tomography did not reveal any FDG ac-

cumulation (Fig. 1F). Considering trigeminal schwannoma

and meningioma, a craniotomy was performed. Intraopera-

tive findings revealed that the dura mater of the Meckel’s

cave was incised to identify the trigeminal nerve, which

was enlarged by the tumor. A dark red tumor was present
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Fig.　2　Pathological findings. Rhabdoid cells with eosinophilic cytoplasmic inclusion are also present (A). Mitotic figures are oc-

casionally found (up to 6 out of 10 high-power fields) (B). Tumor cells are diffusely positive for desmin (C) and CD99 (D).

within the trigeminal ganglion. The boundary between the

tumor and the trigeminal nerve was indistinct, and the

second and third branches of the trigeminal nerve, which

were strongly attached to the tumor, were partially tran-

sected.

Pathological Findings

The section shows the proliferation of atypical round to

polygonal cells with round or short, elongated nuclei in a

haphazard fashion, accompanied by focal collagenous

stroma and focal hyaline vascular changes. Rhabdoid cells

with eosinophilic cytoplasmic inclusions were also ob-

served (Fig. 2A). Mitotic figures were occasionally observed

(up to 6 of 10 high-power fields) (Fig. 2B). Immunohisto-

chemically, the tumor cells were diffusely positive for

vimentin and focally positive for EMA, CK AE1/AE3, and

synaptophysin, but negative for chromogranin A, STAT6,

GFAP, and S-100 protein (Fig. 2B). The expression levels of

INI-1 and BAP1 were retained. Desmin and CD99 were fre-

quently detected in rhabdoid cells (Fig. 2C and D). The Ki-

67 positive rate was approximately 13%. The morphological

findings were consistent with rhabdoid meningioma; how-

ever, the desmin-positive findings were inconsistent with

rhabdoid meningioma. Although iAFH was considered, no

EWSR1/CREB1 or EWSR1/ATF1 fusion genes were detected

by reverse transcription polymerase chain reaction. Al-

though no clear histological diagnosis was made, rhabdoid

meningioma was suspected morphologically, and 60 Gray

radiotherapy administered over 30 fractions was adminis-

tered. Since recurrence was expected thereafter, the patient

was submitted to cancer genomic profiling at Founda-

tionOne CDx for the purpose of considering future treat-

ment. EWSR1/CREM fusion was identified as a genetic ab-

normality consistent with IMT, FET::CREB fusion-positive.

Postoperatively, mild hypesthesia of the right face per-

sisted, but the abnormal perception disappeared. The pa-

tient has been under observation for 36 months with no

apparent recurrence.

Discussion

In this case, the tumor was located in the trigeminal

nerve within Meckel’s cave, and preoperative imaging re-

vealed an enlarged trigeminal nerve. Based on the imaging

findings, the differential diagnosis was trigeminal schwan-

noma or meningioma, whereas hematoxylin and eosin

(HE) staining suggested rhabdoid meningioma. Rhabdoid

meningioma is an uncommon, aggressive variant often

showing high proliferation and other histologic features of

malignancy, consistent with a WHO grade III tumor.11-14)

Given its high frequency of recurrence and aggressive be-

havior, patients with this tumor typically require aggressive

clinical management and radiation.15,16) In this case, HE

staining showed proliferation of tumor cells similar to

rhabdoid cells, suggestive of rhabdoid meningioma; how-

ever, immunostaining was positive for desmin, which is in-

consistent with the immunohistological features of men-

ingiomas. Furthermore, CD99 and Desmin were positive.

Accordingly, the possibility of IMT, FET::CREB fusion-
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Table　1　Literature-Based Case Summary

Age, median (range) 23 (5-79)

Sex, male:female 26:40

Location

extra axial 43

intra axial 9

ventricle 12

cranial nerve 1

spine 1

Histological diagnosis

AFH 12

IMMT 39

IMT, FET::CREB 15

Molecular Fusion

EWSR1-CREB 19

EWSR1-CREM 20

EWSR1-ATF1 19

other 8

Ki-67, median (range) 10 (1-30)

Resection

GTR 43

*relapse late *16/38

NTR 3

relapse late 1/3

STR 8

relapse late 8/8

PR 2

relapse late 2/2

ND 10

Adjuvant therapy

RT 10

GK 1

CT 1

RT+CT 2

Follow up period (months), median (range) 27 (1-158)

Outcome*

Alive and disease free 29

Stable disease 3

Alive with disease progression 7

Alive and details unknown 11

Died 4

*Only with documented postoperative course.

AFH: Angiomatoid fibrous histiocytoma, CT: Chemothera-

py, GK: Gamma knife, GTR: Gross total resection, IMMT: 

Intracranial myxoid mesenchymal tumor, IMT, FET::CREB: 

Intracranial mesenchymal tumor, FET::CREB fusion posi-

tive, ND: Not described, NTR: Near total resection, PR: Par-

tial resection, RT: Radiation therapy

positive was considered; however, a definitive diagnosis

could not be made on histological examination alone. No-

tably, a previous report detailed a case in which a defini-

tive diagnosis was made after confirming the presence of

the fusion gene, which allows histological differentiation

from rhabdoid meningioma.6) Recurrent gene fusions in-

volving EWSR1 and the CREB family (CREB1, ATF1, and

CREM) are well documented in AFH, with EWSR1-CREB1

being the most frequent rearrangement,7,17-21) followed by

EWSR1-ATF122-24) and EWSR1-CREM fusions.25,26) The presence

of EWSR1-CREB1 and EWSR1-ATF fusions was examined at

our institution; however, the diagnosis could not be con-

firmed. Finally, EWSR1/CREM fusion was confirmed using

FoundationOne CDx, confirming the diagnosis. In previous

reports, there were cases in which the fusion gene could

not be confirmed at one institution and the diagnosis was

subsequently confirmed using next-generation sequencing

at another institution.6) Additionally, rare cases of sarcoma

fusion-activated transcription factor 1 gene translocation

(FUS-ATF1) have been reported.23) Therefore, a wide range

of fusion gene searches is necessary to confirm the diagno-

sis. FoundationOne CDx is a next-generation sequencing-

based comprehensive genomic profiling test that can

evaluate 324 cancer-related genes, including mutations,

amplifications, deletions, and rearrangements in the entire

coding region, along with the tumor mutation burden and

microsatellite instability.27) This foundation has led to treat-

ment with tyrosine kinase inhibitors in a variety of carci-

nomas as a result of genomic profiling, and may also be

useful in the diagnosis of IMT, FET::CREB fusion-positive.

Genomic profiling tests currently covered by insurance in

Japan include OncoGuide NCC Oncopanel System (Sysmex

Corporation, Hyogo, Japan), GenMine TOP (Konika Mi-

nolta, Tokyo, Japan), and FoundationOne CDx. The number

of genes analyzed in each test differed, and only Founda-

tionOne CDx and GenMine TOP could detect EWSR1-

CREM in this case. Therefore, the choice of genomic profil-

ing test is also important.

Using the PubMed search engine, we searched for case

reports of IMT, FET::CREB fusion-positive cases reported to

date and compared this case with previous reports. The

previous concept, in which AFH was diagnosed based on

histological findings alone without a fusion gene search,

was excluded. Currently, 66 cases, including this one, have

been published (Table 1).2-4,6,7,17,25,26,28-50) Of these, 12 patients

had AFH, 39 had IMMT, and 15 had IMT, FET::CREB

fusion-positive. Our patients had a relatively older age of

onset, based on previous reports. Tumor localization was

extra-axial in 42 cases and intra-axial in 9. In most previ-

ous reports, extra-axial tumors with an attachment site in

the dura mater have been reported, but this case was rare

because there was no obvious attachment site to the dura

mater, and the tumor was located in the trigeminal nerve.

The fusion gene pattern was EWSR1-CREB1, EWSR1-ATF1,

EWSR1-CREM, EWSR1-CREBL3, FUS-CREM, and EWSR1-

rearrangement (or fusion) in 19, 19, 20, 1, 1, and 6 cases,

respectively. The most frequently reported fusion gene pat-
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Fig.　3　Kaplan-Meier curves for PFS. Median PFS periods in

GTR (n = 39) and other (n = 13) were 36 months (95% CI, 26.9-

46.0) and 10 months (95% CI, 2.7-17.0), respectively. Patients

with GTR had significantly longer PFS than other resection

rates (p = 0.02, log-rank test).

CI: confidence interval; GTR: gross total resection; PFS: pro-

gression-free survival

terns in AFH were, in order, EWSR1-CREB1, EWSR-ATF, and

EWSR1-CREM. However, in this study, the frequency of

these 3 fusion genes did not change in IMT, FET::CREB

fusion-positive. The EWSR1-CREM fusion in our case is not

uncommon and should be recognized as being as common

as other fusion patterns. Ki67 was described in 22 cases,

with a mean and median of 9.6% and 10%, respectively. Of

the 66 cases, postoperative follow-up was documented in

52, with gross total resection (GTR) in 39 and other resec-

tions (near-total resection [NTR], subtotal resection [STR],

and partial resection [PR]) in 13. Of the 39 GTR cases, 30

were treated with surgical resection alone, of which 22

were recurrence-free and 17 had recurrence. The median

follow-up period was 20.5 months. Salvage therapy for re-

current cases included reoperation in 4 patients, radiation

therapy (RT) in 2, and stereotactic radiotherapy (SRS) in 2.

In addition to GTR, RT and chemotherapy were adminis-

tered in 7 cases, but all resulted in tumor recurrence. The

median follow-up period was 48 months. Salvage therapy

included surgery in 6 patients, RT in 4, SRS in 2, and cri-

zotinib in one. Non-GTR included NTR, STR, and PR in 3,

8, and 2 cases, respectively. Adjuvant therapy included che-

motherapy with ifosfamide, vincristine, adriamycin, car-

boplatin, and radiotherapy. Of the 13 patients who did not

achieve GTR, 10 relapsed (76.9%), and the average follow-

up was 33.2 months. Based on this tally, it should be rec-

ognized that the local recurrence rate in IMT, FET::CREB

positive patients is much higher than the 15% rate previ-

ously reported for AFH. Additionally, when the time to re-

currence was compared between the GTR and other

groups using the Kaplan-Meier method and log-rank test,

patients with GTR had a significantly longer time to recur-

rence (p = 0.02) (Fig. 3). Previous reports have shown that

wide excision is important for improving prognosis and

that complete wide resection is associated with better out-

comes. The importance of GTR was also demonstrated in

this study.5) However, depending on the tumor location, the

removal of the entire tumor may be difficult. In this case,

the boundary between the tumor and the nerve was un-

clear in the trigeminal nerve in the cistern region, and it is

possible that a portion of the tumor remained. We added

RT in consideration of rhabdoid meningioma; however,

there have been previous reports of postoperative radiation

in some cases.2,25) Postoperative irradiation or chemother-

apy for curative treatment should also be considered in

cases in which clear total resection is difficult.

Although our patient has not currently shown any re-

currence, careful follow-up is required. The average age of

patients with IMT, FET::CREB fusion-positive is 28.3 years,

therefore, long-term postoperative tumor control is neces-

sary for the patient’s long life. Therefore, aggressive GTR

acquisition through surgery and adjuvant therapy should

be considered. The reported number of patients with IMT,

FET::CREB fusion-positive was small, and further data col-

lection is required.

Conclusion

We encountered a case of IMT FET::CREB fusion-

positive that mimicked a rhabdoid meningioma. Diagnosis

of IMT FET::CREB fusion-positive requires not only histo-

logical confirmation, but also confirmation of characteris-

tic fusion genes. Fusion genes in AFH have multiple pat-

terns, and genomic profiling using FoundationOne CDx is

useful for diagnosis. IMT, FET::CREB fusion-positive is as-

sociated with a higher recurrence rate after GTR compared

to known reports, requiring careful follow-up and consid-

eration of adjuvant therapy.

Sources of Funding

The authors have no funding sources to disclose.

Ethical Approval

Informed consent was obtained from all individual par-

ticipants.

Conflicts of Interest Disclosure

All authors have no conflict of interest.



38 K. Sono et al.

NMC Case Report Journal Vol. 12, 2025

References

1) Louis DN, Perry A, Wesseling P, et al. The 2021 WHO Classifica-

tion of tumors of the central nervous system: a summary. Neuro

Oncol. 2021;23(8):1231-51. doi: 10.1093/neuonc/noab106

2) Sloan EA, Chiang J, Villanueva-Meyer JE, et al. Intracranial mes-

enchymal tumor with FET-CREB fusion-A unifying diagnosis for

the spectrum of intracranial myxoid mesenchymal tumors and

angiomatoid fibrous histiocytoma-like neoplasms. Brain Pathol.

2021;31(4):e12918. doi: 10.1111/bpa.12918

3) Tauziède-Espariat A, Sievers P, Larousserie F, et al. An integra-

tive histopathological and epigenetic characterization of primary

intracranial mesenchymal tumors, FET:CREB-fused broadening

the spectrum of tumor entities in comparison with their soft tis-

sue counterparts. Brain Pathol. 2022;32(1):e13010. doi: 10.1111/bp

a.13010

4) Sasaki M, Hirono S, Gao Y, et al. Clinicopathological and

genomic features of pediatric intracranial myxoid mesenchymal

tumor with both of EWSR1-CREM gene fusion and MAP3K13

mutation: a case report and comparison with adult cases in the

literature. NMC Case Rep J. 2022;9:101-9. doi: 10.2176/jns-nmc.20

21-0385

5) Enzinger FM. Angiomatoid malignant fibrous histiocytoma: a

distinct fibrohistiocytic tumor of children and young adults

simulating a vascular neoplasm. Cancer. 1979;44(6):2147-57. doi:

10.1002/1097-0142(197912)44:6<2147::aid-cncr2820440627>3.0.co;2-

8

6) Vizcaino MA, Giannini C, Chang HT, et al. Intracranial angioma-

toid fibrous histiocytoma with rhabdoid features: a mimic of

rhabdoid meningioma. Brain Tumor Pathol. 2021;38(2):138-44.

doi: 10.1007/s10014-020-00389-5

7) Dunham C, Hussong J, Seiff M, et al. Primary intracerebral an-

giomatoid fibrous histiocytoma: report of a case with a t(12;22)(q

13;q12) causing type 1 fusion of the EWS and ATF-1 genes. Am J

Surg Pathol. 2008;32(3):478-84. doi: 10.1097/PAS.0b013e318145345

1

8) Thway K, Fisher C. Angiomatoid fibrous histiocytoma: the cur-

rent status of pathology and genetics. Arch Pathol Lab Med.

2015;139(5):674-82. doi: 10.5858/arpa.2014-0234-RA

9) Chen G, Folpe AL, Colby TV, et al. Angiomatoid fibrous histio-

cytoma: unusual sites and unusual morphology. Mod Pathol.

2011;24(12):1560-70. doi: 10.1038/modpathol.2011.126

10) Paronetto MP. Ewing sarcoma protein: a key player in human

cancer. Int J Cell Biol. 2013;2013:642853. doi: 10.1155/2013/642853

11) Wu YT, Lin JW, Wang HC, et al. Clinicopathologic analysis of

rhabdoid meningioma. J Clin Neurosci. 2010;17(10):1271-5. doi: 1

0.1016/j.jocn.2009.12.014

12) Buccoliero AM, Castiglione F, Rossi Degl’Innocenti D, et al. Pedi-

atric rhabdoid meningioma: a morphological, immunohisto-

chemical, ultrastructural and molecular case study. Neuropathol-

ogy. 2011;31(1):59-65. doi: 10.1111/j.1440-1789.2010.01113.x

13) Vaubel RA, Chen SG, Raleigh DR, et al. Meningiomas with rhab-

doid features lacking other histologic features of malignancy: a

study of 44 cases and review of the literature. J Neuropathol Exp

Neurol. 2016;75(1):44-52. doi: 10.1093/jnen/nlv006

14) Barresi V, Caffo M. Rhabdoid meningioma: grading and prognos-

tic significance of this uncommon variant. J Neuropathol Exp

Neurol. 2017;76(5):414-6. doi: 10.1093/jnen/nlx022

15) Apra C, Peyre M, Kalamarides M. Current treatment options for

meningioma. Expert Rev Neurother. 2018;18(3):241-9. doi: 10.108

0/14737175.2018.1429920

16) Preusser M, Brastianos PK, Mawrin C. Advances in meningioma

genetics: novel therapeutic opportunities. Nat Rev Neurol. 2018;

14(2):106-15. doi: 10.1038/nrneurol.2017.168

17) Konstantinidis A, Cheesman E, O’Sullivan J, et al. Intracranial an-

giomatoid fibrous histiocytoma with EWSR1-CREB family fu-

sions: a report of 2 pediatric cases. World Neurosurg. 2019;126:

113-9. doi: 10.1016/j.wneu.2019.02.107

18) Waters BL, Panagopoulos I, Allen EF. Genetic characterization of

angiomatoid fibrous histiocytoma identifies fusion of the FUS

and ATF-1 genes induced by a chromosomal translocation in-

volving bands 12q13 and 16p11. Cancer Genet Cytogenet. 2000;

121(2):109-16. doi: 10.1016/s0165-4608(00)00237-5

19) Raddaoui E, Donner LR, Panagopoulos I. Fusion of the FUS and

ATF1 genes in a large, deep-seated angiomatoid fibrous histiocy-

toma. Diagn Mol Pathol. 2002;11(3):157-62. doi: 10.1097/0001960

6-200209000-00006

20) Antonescu CR, Dal Cin P, Nafa K, et al. EWSR1-CREB1 is the

predominant gene fusion in angiomatoid fibrous histiocytoma.

Genes Chromosomes Cancer. 2007;46(12):1051-60. doi: 10.1002/gc

c.20491

21) Shao L, Singh V, Cooley L. Angiomatoid fibrous histiocytoma

with t(2;22)(q33;q12.2) and EWSR1 gene rearrangement. Pediatr

Dev Pathol. 2009;12(2):143-6. doi: 10.2350/08-04-0460.1

22) Hallor KH, Mertens F, Jin Y, et al. Fusion of the EWSR1 and

ATF1 genes without expression of the MITF-M transcript in an-

giomatoid fibrous histiocytoma. Genes Chromosomes Cancer.

2005;44(1):97-102. doi: 10.1002/gcc.20201

23) Rossi S, Szuhai K, Ijszenga M, et al. EWSR1-CREB1 and EWSR1-

ATF1 fusion genes in angiomatoid fibrous histiocytoma. Clin

Cancer Res. 2007;13(24):7322-8. doi: 10.1158/1078-0432.CCR-07-17

44

24) Khan IS, Kuick CH, Jain S, et al. Primary adrenal angiomatoid fi-

brous histiocytoma with novel EWSR1-ATF1 gene fusion exon-

exon breakpoint. Pediatr Dev Pathol. 2019;22(5):472-4. doi: 10.117

7/1093526619830287

25) Gareton A, Pierron G, Mokhtari K, et al. ESWR1-CREM fusion in

an intracranial myxoid angiomatoid fibrous histiocytoma-like tu-

mor: a case report and literature review. J Neuropathol Exp Neu-

rol. 2018;77(7):537-41. doi: 10.1093/jnen/nly039

26) White MD, McDowell MM, Pearce TM, et al. Intracranial myxoid

mesenchymal tumor with rare EWSR1-CREM translocation. Pedi-

atr Neurosurg. 2019;54(5):347-53. doi: 10.1159/000501695

27) Milbury CA, Creeden J, Yip WK, et al. Clinical and analytical vali-

dation of FoundationOneⓇCDx, a comprehensive genomic profil-

ing assay for solid tumors. PLoS One. 2022;17(3):e0264138. doi: 1

0.1371/journal.pone.0264138

28) Demand A, Barber S, Powell S, et al. Angiomatoid fibrous histio-

cytoma: primary intracranial lesion with thoracic spine metasta-

sis and a malignant course. Illustrative case. J Neurosurg Case

Lessons. 2024;7(1):CASE23535. doi: 10.3171/CASE23535

29) Ochalski PG, Edinger JT, Horowitz MB, et al. Intracranial an-

giomatoid fibrous histiocytoma presenting as recurrent multifo-

cal intraparenchymal hemorrhage. J Neurosurg. 2010;112(5):978-

82. doi: 10.3171/2009.8.JNS081518

30) Hansen JM, Larsen VA, Scheie D, et al. Primary intracranial an-

giomatoid fibrous histiocytoma presenting with anaemia and

migraine-like headaches and aura as early clinical features.

Cephalalgia. 2015;35(14):1334-6. doi: 10.1177/0333102415583988

31) Kao YC, Sung YS, Zhang L, et al. EWSR1 Fusions with CREB

family transcription factors define a novel myxoid mesenchymal

tumor with predilection for intracranial location. Am J Surg Pa-

thol. 2017;41(4):482-90. doi: 10.1097/PAS.0000000000000788

32) Sciot R, Jacobs S, Calenbergh FV, et al. Primary myxoid mesen-



A Case of Intracranial Mesenchymal Tumor FET::CREB Fusion-positive 39

NMC Case Report Journal Vol. 12, 2025

chymal tumour with intracranial location: report of a case with a

EWSR1-ATF1 fusion. Histopathology. 2018;72(5):880-3. doi: 10.111

1/his.13437

33) Bale TA, Oviedo A, Kozakewich H, et al. Intracranial myxoid

mesenchymal tumors with EWSR1-CREB family gene fusions:

myxoid variant of angiomatoid fibrous histiocytoma or novel en-

tity? Brain Pathol. 2018;28(2):183-91. doi: 10.1111/bpa.12504

34) Ghanbari N, Lam A, Wycoco V, et al. Intracranial myxoid variant

of angiomatoid fibrous histiocytoma: a case report and literature

review. Cureus. 2019;11(3):e4261. doi: 10.7759/cureus.4261

35) Valente Aguiar P, Pinheiro J, Lima J, et al. Myxoid mesenchymal

intraventricular brain tumour with EWSR1-CREB1 gene fusion in

an adult woman. Virchows Arch. 2021;478(5):1019-24. doi: 10.100

7/s00428-020-02885-7

36) Ballester LY, Meis JM, Lazar AJ, et al. Intracranial myxoid mesen-

chymal tumor with EWSR1-ATF1 fusion. J Neuropathol Exp Neu-

rol. 2020;79(3):347-51. doi: 10.1093/jnen/nlz140

37) Domingo RA, Vivas-Buitrago T, Jentoft M, et al. Intracranial

myxoid mesenchymal tumor/myxoid subtype angiomatous fi-

brous histiocytoma: diagnostic and prognostic challenges. Neuro-

surgery. 2020;88(1):E114-22. doi: 10.1093/neuros/nyaa357

38) Komatsu M, Yoshida A, Tanaka K, et al. Intracranial myxoid mes-

enchymal tumor with EWSR1-CREB1 gene fusion: a case report

and literature review. Brain Tumor Pathol. 2020;37(2):76-80. doi:

10.1007/s10014-020-00359-x

39) Libbrecht S, Van Der Meulen J, Mondelaers V, et al. Intracranial

myxoid mesenchymal tumor with EWSR1-CREB1 fusion. Pathol

Res Pract. 2020;216(12):153239. doi: 10.1016/j.prp.2020.153239

40) Ward B, Wang CP, Macaulay RJB, et al. Adult intracranial myxoid

mesenchymal tumor with EWSR1-ATF1 gene fusion. World Neu-

rosurg. 2020;143:91-6. doi: 10.1016/j.wneu.2020.07.057

41) Adams JW, Malicki D, Levy M, et al. Rare intracranial EWSR1-

rearranged myxoid mesenchymal tumour in a teenager. BMJ

Case Rep. 2021;14(8):e245282. doi: 10.1136/bcr-2021-245282

42) Kambe A, Kuwamoto S, Shimizu T, et al. A case of intracranial

myxoid mesenchymal tumor with EWSR1:CREM fusion in an

adult female: extensive immunohistochemical evaluation. Neuro-

pathology. 2021;41(4):315-23. doi: 10.1111/neup.12740

43) De Los Santos Y, Shin D, Malnik S, et al. Intracranial myxoid

mesenchymal neoplasms with EWSR1 gene rearrangement: re-

port of 2 midline cases with one demonstrating durable response

to MET inhibitor monotherapy. Neurooncol Adv. 2021;3(1):

vdab016. doi: 10.1093/noajnl/vdab016

44) Tan NJH, Pratiseyo PD, Wahjoepramono EJ, et al. Intracranial

myxoid angiomatoid fibrous histiocytoma with “classic” histology

and EWSR1:CREM fusion providing insight for reconciliation

with intracranial myxoid mesenchymal tumors. Neuropathology.

2021;41(4):306-14. doi: 10.1111/neup.12737

45) Kim NR, Kim SI, Park JW, et al. Brain parenchymal angiomatoid

fibrous histiocytoma and spinal myxoid mesenchymal tumor

with FET: CREB fusion, a spectrum of the same tumor type.

Neuropathology. 2022;42(4):257-68. doi: 10.1111/neup.12814

46) Levy AS, Sakellakis A, Luther E, et al. Concurrent intraventricular

intracranial myxoid mesenchymal tumor and ependymoma in a

long-term Ewing sarcoma survivor. Neuropathology. 2022;42(6):

534-9. doi: 10.1111/neup.12844

47) Shaikh ST, Hajra D, Singh S, et al. Intracranial myxoid mesenchy-

mal tumour with EWSR1-ATF1 fusion sans myxoid stroma - re-

port of a newer entity with brief review of literature. Neurol In-

dia. 2022;70(4):1639-42. doi: 10.4103/0028-3886.355080

48) D’Antonio F, Rossi S, Giovannoni I, et al. Case report: remarkable

breakthrough: successful treatment of a rare intracranial mesen-

chymal, FET::CREB fusion-positive tumor treated with patient-

tailored multimodal therapy. Front Oncol. 2023;13:1203994. doi: 1

0.3389/fonc.2023.1203994

49) Hojo K, Furuta T, Komaki S, et al. Systemic inflammation caused

by an intracranial mesenchymal tumor with a EWSR1::CREM fu-

sion presenting associated with IL-6/STAT3 signaling. Neuropa-

thology. 2023;43(3):244-51. doi: 10.1111/neup.12877

50) Ozkizilkaya HI, Johnson JM, O’Brien BJ, et al. Intracranial mesen-

chymal tumor, FET::CREB fusion-positive in the lateral ventricle.

Neurooncol Adv. 2023;5(1):vdad026. doi: 10.1093/noajnl/vdad026

Corresponding author: Toshiyuki Enomoto, MD, PhD

Department of Neurosurgery, Faculty of Medicine Fukuoka Uni-

versity, 7-45-1 Nanakuma, Jonan-ku, Fukuoka, Fukuoka 814-0180,

Japan.

e-mail: eno_040013@yahoo.co.jp


