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Intracranial temporal bone angiomatoid fibrous histiocytoma: illustrative case
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BACKGROUND Angiomatoid fibrous histiocytoma (AFH) is a rare, slowly progressive neoplasm that most commonly occurs in soft tissues. AFH
rarely occurs in bone such as the calvaria. The authors present a case of AFH in the petrous temporal bone, which, to their knowledge, is the first case of

AFH in this location.

OBSERVATIONS A 17-year-old girl presented with worsening positional headaches with associated tinnitus and hearing loss. Imaging demonstrated
an extraaxial mass extending into the right cerebellopontine angle, with erosion of the petrous temporal bone, with features atypical for a benign
process. The patient underwent retrosigmoid craniotomy for tumor resection. Pathology was consistent with a spindle cell tumor, and genetic testing
further revealed an EWSR1 gene rearrangement, confirming the diagnosis of AFH. The patient was discharged with no complications. Her symptoms
have resolved, and surveillance imaging has shown no evidence of recurrence.

LESSONS The authors report the first case of AFH in the petrous temporal bone and only the second known case in the calvaria. This case illustrates
the importance of the resection of masses with clinical and imaging features atypical of more benign entities such as meningiomas. It is important to
keep AFH in the differential diagnosis for atypical masses in the calvaria and skull base.

https://thejns.org/doi/abs/10.3171/CASE2026

KEYWORDS angiomatoid fibrous histiocytoma; temporal bone; pathology; radiology; EWSR1; meningioma

Angiomatoid fibrous histiocytoma (AFH) is a rare, slowly pro-
gressive neoplasm that occurs most frequently in children and
young adults.” The World Health Organization’s classification of
tumors of soft tissue and bone has characterized AFH as a slow-
growing and indolent tumor with a low risk of metastasis and re-
currence.? The rate of metastasis is 1%-5% and warrants its
classification as a low-grade malignant tumor.® After initial treat-
ment with complete, wide local excision, the recurrence is low.*
Patients with AFH may experience other systemic symptoms as-
sociated with tumor cytokine production, such as anemia, fever, and
malaise.®

Thus far, the majority of reported cases of AFH have occurred in the
superficial soft tissues, with relatively few reports in bone® and even
fewer with intracranial presentation.”"" The rarity of AFH makes
prospective diagnosis challenging, and the lesion has been mistaken
for other pathologies, including angiosarcoma, eosinophilic
granuloma,?'? meningioma,'® aneurysmal bone cyst,'® or cavernous

malformation.” In this report, we present a rare case of primary AFH in
the temporal bone, which, to our knowledge, is the first case of the
histological diagnosis of AFH in this location.

Illustrative Case

Clinical Presentation

A 17-year-old girl with a past medical history of type 2 diabetes
treated with metformin presented with new-onset daily positional
headaches progressively worsening over a period of 6 months. The
headaches were associated with high-pitched tinnitus, vertigo, vom-
iting, and blurry vision. Neurological examination was normal with the
exception of a right esophoria corrected by cover testing and reduced
deep tendon reflexes, likely related to poor glucose control. Audiogram
demonstrated severe low-frequency loss in the right ear. Due to as-
sociated tinnitus and vertigo, magnetic resonance imaging (MRI) of the
brain was performed to evaluate for a structural etiology for her
symptoms.

ABBREVIATIONS AFH = angiomatoid fibrous histiocytoma; CPA = cerebellopontine angle; CT = computed tomography; LCH = Langerhans cell histiocytosis; MRI = magnetic

resonance imaging; NGS = next-generation sequencing.
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FIG. 1. A: Axial T2-weighted imaging demonstrates a heterogeneously T2
hypointense extraaxial mass in the right CPA, centered in the expected
location of the endolymphatic sac, with extension through the mastoid
temporal bone (arrow). There is mild mass effect on the adjacent right
cerebellar hemisphere but no invasion. B: On axial T1 postcontrastimaging,
the mass demonstrates avid postcontrast enhancement (arrow). No dural
tail is visualized.

Imaging

MRIrevealed a uniformly enhancing, extraaxial mass measuring up
to 18 mm along the right petrous ridge, extending into the right cer-
ebellopontine angle (CPA). The initial leading diagnostic consideration
based on the MRI was a meningioma. This mass, however, demon-
strated extension into the otic capsule (Fig. 1) and the lack of a dural tail,
which are atypical features for a meningioma. Because of these un-
usual imaging findings, a computed tomography (CT) scan was ob-
tained to evaluate the temporal bone. CT of the temporal bone showed
that the mass was eroding into the adjacent petrous temporal bone, the
lateral semicircular canal, and protruded into the middle ear cavity
(Fig. 2). The involvement of the inner ear likely contributed to the
patient's symptoms of vertigo and tinnitus. Based on this CT ap-
pearance, the potential diagnoses were expanded to include an en-
dolymphatic sac tumor or Langerhans cell histiocytosis (LCH).

Operation

Based on the presence of symptoms and imaging features suggestive of
a possible neoplasm, a resection of the mass was recommended.

The patient underwent a right retrosigmoid craniotomy for micro-
surgical resection of the tumor, followed by a titanium mesh repair of the
calvarial defect. The vestibular aqueduct was noted to be widened by
the tumor, and the tumor was successfully removed from the endo-
lymphatic duct. When dissected, the tumor was fibrous and calcific, and
the frozen section was consistent with a spindle cell tumor.

Pathology

Pathology demonstrated a nodular proliferation of epithelicid tumor cells with
imegular nuclear contours, vesicular chromatin, and indistinct nucleoli (Fig. 3)
with occasional whorlike growth patters. Tumor nodules were separated by
dense fibrous bands containing robust lymphoplasmacytic inflammatory infil-
trates with germinal center formation. Mitoses were difficult to find, and there was
no necrosis. Additionally, tumor cells showed patchy positivity for desmin, CD99,
epithelial membrane antigen, and CD68, with focal $100. Furthermore, tumor
cells were negative for SMA, CD1a, SSTR2a, and ALK.

The specimen was further subjected to genetic testing. EWSR1 break-
apart testing by fluorescence in situ hybridization revealed an EWSR1
gene rearrangement. Next-generation sequencing (NGS) using the
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FIG. 2. Axial high-resolution CT of the right temporal bone
demonstrates osseous erosion of the underlying temporal bone
(arrow). The erosion extends through the posterior semicircular
canal to the middle ear.

UCSF500 Cancer Gene panel identified an EWSR1 gene rearrangement
on chromosome 22q12. Sequencing reads were obtained over the re-
ciprocalfusion between EWSR1 and intron 1-2 ofthe LIMA1 gene, which is
located immediately adjacent to the ATF1 gene on chromosome 12913,
raising the likely possibility of an in-frame EWSR1-ATF1 fusion. Finally, the
presence of EWSR-ATF1 fusion together with morphological, histological,
and immunological findings supported the diagnosis of AFH.

Clinical Follow-Up

The patient was discharged a week after the resection without compli-
cations. Since discharge, the patient's headaches have subsided and hearing
loss in the right ear has resolved. Follow-up MRI scans obtained 3 months and
6 months after surgery demonstrated no evidence of recurrence.

Discussion

Observations

AFH is a rare, indolent neoplasm that is often confused with other
entities. Previous instances of AFHin bone have been described in both the
radiology and pathology literature.'® AFH in the skull is quite rare, with only
one other reported case of AFH in the parietal bone.'?In this case, AFH was
preoperatively presumed to represent an eosinophilic granuloma, and
pathological and molecular analysis of the resected tumor tissue was
required to ultimately confirm the diagnosis of AFH."2

In our case, the imaging characteristics of the tumor initially pointed
toward the diagnoses of meningioma, endolymphatic sac tumor, or
LCH. On postcontrast T1-weighted MRI, meningiomas demonstrate
avid enhancement, as in our case. However, meningiomas often demon-
strate a dural tail, which was absent in our case, and meningiomas are more
frequently associated with hyperostosis of the underlying bone, not erosion.
Demographically, meningiomas most commonly occur during the 3rd to 6th
decades of life and are relatively rare in children and adolescents.''



FIG. 3. Histological and immunohistochemical features. A: Hematoxylin-eosin stain demonstrates a solid-
appearing neoplasm composed of nodules of tumor cells separated by fibrous bands and surrounded by a
fibrous pseudocapsule. There is a robust lymphoplasmacytic inflammatory infiltrate (original magnification
%20). Higher power views (B, original magnification x200; and C, original magpnification x400) show nodules
of epithelioid tumor cells with ovoid to vesicular nuclei, coarse chromatin, and dense eosinophilic cytoplasm,
forming a vaguely whorled architectural pattern. There are scattered lymphocytes and plasma cells within
the tumor nodules, which are also surrounded by dense lymphoplasmacytic inflammation. Rare Touton-like
giant cells are present. Tumor cells show strong, patchy positivity for desmin (D), epithelial membrane antigen

(E), and CD68 (F) (original magnifications x400).

Moreover, although the mass was located in the region of the endolymphatic
sac, our case showed darker T2 signal characteristics than expected for
endolymphatic sac tumors. Furthermore, endolymphatic sac tumors also
characteristically cause permeative bone destruction instead of frank ero-
sion.™ LCH tends to occur in the pediatric population and is commonly found
in flat bones, particularly the calvaria and temporal bones, which would
be consistent with this case."” On CT, however, LCH lesions commonly
demonstrate a punched-out, beveled appearance as a result of the
asymmetrical destruction of the inner and outer plates of the calvaria.®
The erosive changes of the temporal bone in this case are unusual for LCH.
The diagnosis of AFH was not prospectively considered in this case
because ofits relative rarity and lack of previous description in this location.

The common histological features in AFH include sheets of spindle,
ovoid, or round cells with pale, vesicular nuclei.’ These sheets often
become hemorrhagic and can lead to the creation of fluid or blood-filled
pseudoangiomatous spaces, which can compose a major part of the
tumor. Four histological features of AFH have been described by
Ochalski et al., which include 1) fibrous pseudocapsule; 2) cellular foci

of pleomorphic, hyperchromatic, histiocytoid cells; 3) focal areas of
hemorrhage and blood-filled spaces lacking endothelial lining; and 4)
lymphohistiocytic inflammatory cuff surrounding the lesion.”
Molecular hallmarks of AFH are still under investigation and not yet
exhaustively available due to the paucity of cases and reported specific
gene fusions. Thus far, AFH has been linked to three cytogenetic
translocations—(2;22)(q33;912), 1(12:22)(q13:912), and t(12:16)(q13:
p11)—which correspond to EWSR1/CREB1, EWSR1/ATF1,and FUS/ATF1
gene fusions, respectively.” Of these gene fusions, EWSR1/CREB1 is the
most predominant and can be used to confirm the diagnosis of AFH.20
However, not all gene fusions are limited to one pathology and may
overlap with other diagnoses. Therefore, these fusions alone may not
be sufficient for an accurate diagnosis. For example, one notable
overlap involves intracranial AFH and more recently described intra-
cranial myxoid mesenchymal tumors. Like AFH, myxoid mesenchymal
tumors are more commonly found in children and young adults and
demonstrate similar EWSR1-CREB family fusions.'® However, intracranial
myxoid mesenchymal tumors were suggested to represent a distinct tumor
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type because of their intracranial location and histological appearance,
combined with the lack of several morphological features typically associated
with AFH such as the fibrous pseudocapsule, hemorrhagic spaces, and
surrounding lymphoplasmacytic cuffs. Currently, controversy remains re-
garding whether intracranial myxoid mesenchymal tumors are unique en-
fities or whether they represent intracranial variants of AFH.2! Nevertheless, a
multifaceted approach using imaging, molecular studies, and pathological
findings will facilitate further understanding of these intracranial mesen-
chymal tumors with EWSR-CREB fusions and promote appropriate therapy.
These examples highlight the importance of utilizing genetic information in
concert with other morphological and histological findings to determine the
correct diagnosis.??

In this patient, given the nonspecific imaging findings, the NGS cancer
panel greatly assisted with arriving at a diagnosis by identifying a likely
EWSR-ATF1 gene fusion, a molecular feature of AFH.™ Furthermore, one
notable feature of this case was the focal S100 positivity, which is typically
seen in LCH and Rosai-Dorfman disease. Therefore, these findings il-
lustrate that, for soft tissue tumors like AFH, molecular and immunohis-
tochemical markers may offer the most information in assisting appropriate
differential pathologies and, ultimately, the greatest accuracy for diagnosis.

Lessons

We report the first case of intracranial AFH associated with the
petrous temporal bone and only the second known case involving the
calvaria. The radiological appearance of AFH is not distinct and carries
a differential diagnosis, but this disease entity should be considered for
intracranial soft tissue tumors that appear to arise from dura and involve
bone. In a patient with concerning symptoms and imaging features
atypical for more benign and common processes such as meningio-
mas, resection and pathology are indicated for more definitive diag-
nosis. Additionally, aggregating data from multiple diagnostic
modalities, including imaging, immunohistochemical staining, and
molecular genetics, can assist in an accurate final diagnosis.
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