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Neuroglial Choristoma of the Middle Ear and
Mastoid: A Case Report

ABSTRACT

Neuroglial choristoma is a rare finding and is characterized by histologically normal
neuronal and glial tissue located in the middle ear. Thirty-four cases were reported in
the current literature since 1987. Neuronal and glial heterotopia is often paucisymptom-
atic. Moreover, symptoms are usually nonspecific. The diagnosis is often challenging. We
report an interesting case of neuroglial heterotopia of the tympanic cavity is reported.
Histology revealed normal glial tissue containing nodules of neuronal cells with glial
fibrils. The lesion was lined by epithelium. Simple gland-like epithelial inclusions were
also present. Cytological alterations, necrosis, or atypical mitoses were not found. The
immunohistochemical evidence of anti-glial fibrillary acidic protein, anti-synaptophysin
and anti-S100 protein confirmed the glial nature of the lesion. Neuroglial choristoma
should be considered in the differential diagnosis of mass lesions of the tympanic cavity
and mastoid.

Keywords: Middle ear choristoma, neuroglial choristoma, neuroglial heterotopia,
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Introduction

The term choristoma defines the presence of normal tissue in an abnormal site. Neuroglial
choristoma or heterotopia of the middle ear is a rare affection characterized by histologi-
cally normal neuronal and glial tissue located in the middle ear, outside the central nervous
system."?The first portrayal of this affection was made by Wolbach in 1907.2 In particular, the
heterotopic tissue was located in the spinal cord meninges.® Neuroglial choristomas usually
involve extracranial midline structures, such as the nose, nasopharynx, oropharynx, and oral
cavity, while choristomas of the middle ear usually correspond to heterotopic salivary gland
tissue.*® Middle ear heterotopia is usually found in the posterosuperior tympanum and may
be associated with anomalies of the ossicular chain, round window, oval window, middle ear
musculature, and facial nerve.” Neuroglial choristoma involving midline structures is usually
diagnosed in the pediatric population, while most middle ear neuroglial heterotopic masses
are reported in adults.” A recent review of the English literature showed only 30 reports of
neuroglial choristoma of the middle ear® These lesions are usually an incidental discovery
and should be differentiated from more common pathologies.’ In the present study, a case
of neuroglial heterotopia of the middle ear and mastoid is reported, diagnosed by its immu-
nohistochemical features.

Case Presentation

A 66-year-old man presented with a 3-year history of right ear fullness and hearing loss
with no pain and/or otorrhea. There was no evidence of congenital ear anomalies, previous
trauma and/or ear surgery. Otomicroscopic evaluation of the right ear revealed a dry epitym-
panic retraction pocket with no granulation tissue or pearly masses. Pure tone audiometry
showed moderate-severe mixed-type right hearing loss in the high frequencies (Figure 1).
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Figure 1. Pure tone audiometry showed moderate-severe mixed-

type right hearing loss in the high frequencies.

Computed tomography (CT) scan revealed the presence of soft tis-
sue density material in the middle ear, extended to the epitympanic
space and mastoid. Thinning of the tegmen tympani was evident
on CT scan. No ossicular chain erosion was observed (Figure 2). The
patient underwent canal wall down tympanoplasty with mastoid
obliteration. During surgery, a soft tissue mass was found in the epi-
tympanum and in the antrum. No relationship with the facial nerve
was observed. The mass was totally removed. Tegmen tympany
appeared thinned and was reinforced with bone pate and temporalis
fascia. However, exposure of the dura and cerebrospinal fluid leak-
age were not observed. The patient was evaluated at 1, 3, 6, and 12
months after surgery. During follow-up, no evidence of recurrence
was observed and the audiometric exam did not exhibit air-bone
gaps. Written informed consent was obtained from the patient who
agreed to take part in the study.

Histopathological Examination

The resected specimen was processed using standard histological
techniques, including formalin fixation and paraffin embedding.
Serial sections were cut and stained with hematoxylin and eosin
(H&E) and then with immunohistochemistry using an automated
platform.The lesion appeared as a 0.6 cm, smooth, grayish-white nod-
ule. Histologically, it consisted of neurons and glial cells in fibrillary

MAIN POINTS

« Neuroglial heterotopia of the middle ear is an infrequent benign
nonneoplastic condition. The diagnosis can be challeng-
ing because of its nonspecific symptoms and its radiological
appearance.

- Neuroglial choristoma of the tympanic cavity and mastoid is histo-
logically normal brain tissue located into the tympanic cavity and/
or mastoid with no relation to the central nervous system. This fea-
ture differentiates it from encephalocele.

« Histologic evaluation and immunohistochemical study are crucial:
positive reaction to glial fibrillary acidic protein, synaptophysin,
and S100 protein and the absence of atypical cells or mitoses con-
firm the diagnosis.
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Figure 2. CT scan revealing the presence of soft tissue density
material in the middle ear, extended to the epitympanic space.
Thinning of the tegmen tympani was evident.

stroma. The lesion was lined by epithelium and contained simple,
gland-like epithelial inclusions. No cytological alterations, necrosis,
or atypical mitoses were found (Figures 3 and 4). The immunohisto-
chemical evidence of anti-glial fibrillary acidic protein (GFAP) positiv-
ity confirmed the glial nature of the lesion (GFAP Leica, monoclonal,
clone GAS5, diluted 1:100) (Figure 5). The lesion also showed positivity
for anti S100 protein (monoclonal, clone EP184, Cell Marque, ready
for use) and for anti-synaptophysin (Leica, monoclonal, clone 27G2,
diluted 1:400).

Discussion

Neuroglial choristoma is histologically normal brain tissue outside
the nervous system.' Neuroglial heterotopias are classified according
to their location and aetiopathogenesis, as follows: intraparenchymal
central nervous system lesions, meningeal lesions, intracranial extra-
cerebral lesions, distal lesions of the lung and uterus, and extracranial
non-midline structures." The presence in the middle ear and mas-
toid is a rare discovery. According to Rizk et al, the presence of het-
erotopic nervous tissue has been observed in 2 different locations
within the temporal bone: the middle ear cavity and the subarach-
noid space of the internal auditory canal.”? Neuroglial choristoma of
the middle ear and mastoid is usually associated with previous ear
surgical procedures, a history of trauma, or congenital craniofacial
anomalies.®’"® The peculiarity of true neuroglial heterotopia of the
tympanic cavity is its separation from the central nervous system,
which differentiates it from the typical encephalocele.? Even if the
true etiology of neuroglial choristoma is not known, it seems that the
most reliable theories are the absorption theory and the abnormal
embryonic development theory."? According to the former, the pres-
ence of a congenital or acquired defect in the tegmen tympani can
resultin herniation of brain tissue. The following closure of the defect
can explain the occurrence of the heterotopic tissue in the tympanic
cavity and mastoid. Moreover, the herniation pedicle can be reab-
sorbed."™Inflammation and/or trauma to the tegmen tympani could
create a temporary breach and subsequent herniation of brain tissue.
Once the inflammation resolves, fibrosis may isolate the heterotopic
neuroglial tissue within the middle ear.? Based on the latter theory,
an error in embryonic development can cause the displacement and
subsequent differentiation and proliferation of neuroectodermal
cells.” The existence of neuronal elements in an abnormal location
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Figure 4. The lesion is covered by epithelium and contains rare glandular structures (H&E, 5x and 20x magnification).

Figure 5. Immunohistochemical positivity to GFAP (glial fibrillary acidic protein) (20x magnification).
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Table 1. Literature review and comparison of reported cases of middle ear and mastoid neuroglial choristoma.

Literature
study Age Sex Symptoms Intraoperative Findings Treatment Outcome
Shim HJ 63 F Hearing loss Vascular mass in the middle ear, Excision (canal-wall-down Not reported
etal, 2016 tegmen mastoidectomy and
erosion over the attic with no tympanoplasty)
cerebrospinal
fluid (CSF) leaks
Quatre R 63 M Hearing loss, Highly vascular, solid, greyish mass  Excision (mastoidectomy) No complications
etal., 2020 tinnitus, autophony in mastoid and middle ear, no reported,
tegmen dehiscence or CNS recovery of
connection normal hearing
Martinez-  1.61,2.61 1.M, 2. 1.Hearing loss, 2. 1. Grayish polypoid tissue isolated  Surgical excision Not reported
Pefuela A M hypoacusia and from the tegmen, 2. no CSF leak
etal, 2011 tinnitus
LeeJletal, 50 M Progressive hearing  Graywhite fibrotic mass in the Excision (mastoidectomy Not reported
2004 loss and otorrhea epitympanum. No tegmen tympani  with type | tympanoplasty)
erosion
Ankita S 66 F Progressive hearing  Soft tissue mass Excision (mastoidectomy) Not reported
etal, 2023 loss
Ahrendsen Various (1.48,  Various 1,2,3.Progressive  1.smooth yellow cystic mass in the 1, 2, 3. Surgical excision; skull 1,2, 3.No
JTetal, 2.48,3.49) (1.F, 2. hearing loss, epitympanum; 2. soft tissue mass in base repair if present recurrence at
2021 M, 3. otorrhea the middle ear+ no cerebrospinal follow-up
M) fluid (CSF) leak; 3. pink-red
soft-tissue mass, no CSF leak
Gyure KA 15 patients, Various Chronic otitis/ Neuroglial heterotopias and Surgical management; repair Not reported
etal,, 2000 mostly older (6 M,9 mastoiditis, encephaloceles of middle ear/ when necessary (CSF leak or
adults (medium F) deafness, mastoid; some with skull base evidence of bone erosion
age 48.8) dizziness defects was noted in 2 patients)
Garefis K 1.65,2.68 1.M, 2. 1.Earfullness, 1. soft-tissue and gelatin-like Surgical excision, No recurrence at
etal, 2024 F vertigo 2. otalgia, consistency mass in the mastoidectomy follow-up
meningitis epitympanum; 2. inflammatory
tissue
Shemanski 81 M Chronic otitis Smooth mass in the middle ear Excision (omplete intact- Not reported
KA etal., media, hearing loss, canal-wall
2013 tinnitus tympanomastoidectomy,)
UguzMz 61 M Tinnitus, progressive Grey-white soft tissue, defect in the Excision No recurrence at
etal., 2007 hearing loss tegmen, no CSF leak (tympanomastoidectomy) follow-up
Farneti P 74 M Recurrent bilateral ~ Mass of taut elastic consistency in  Excision (tympanoplasty) No complications
etal, 2007 otitis tympanic cavity and mastoid reported

depends upon the timing of the separation of the embryonal tissue
during intrauterine life.'”> Neuroglial choristoma in young patients
with no history of trauma, surgery, or otitis media advocates high
possibility of congenital development. Shim et al also described a
case of middle ear choristoma associated with massive tympanoscle-
rosis.! The most common symptoms, such as unilateral hearing loss
and otorrhea, are nonspecific.'® Imaging studies can be performed
to detect abnormal tissue and bone anomalies. In particular, CT scan
commonly reveals a soft tissue density material occupying the mid-
dle ear and mastoid. Moreover, it can show potential tegmen tym-
pani defects.’®'* Autopsy studies documented such temporal bone
alterations in up to 20% of cases.” MRI can be of assistance to deter-
mine involvement of the central nervous system.'® Nevertheless, the
diagnosis is based on intraoperative findings and on histological
examination. During surgery, it isimportant to look for eventual dural
defects and to exclude the presence of cerebrospinal fluid leakage.
Histologically, it is characterized by clusters of normal and mature
neurons and glial tissue.*®' Chronic inflammation, fibrovascular
elements, or leptomeningeal components are often associated.*®
More rarely, the presence of ependymal or choroid plexus cells can
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be revealed.’ The neuroglial nature of the lesion is confirmed by the
positivity to GFAP, S100 protein and synaptophysin.'*'*'* No atypical
mitoses and cytological atypia are usually observed.™ According to
Ahrendsen et al, malignant transformation of neuroglial choristoma
has never been reported, and low Ki67 proliferation index confirms
its benign nature.® However, additional analysis can be carried out to
check for possible malignancy, and both molecular and cytogenetic
studies can be performed. When neuroglial heterotopia is associ-
ated with cholesteatoma, keratin debris can be found in the speci-
men. Differential diagnosis includes teratoma, glioma, schwannoma,
and ganglioglioma.’ Treatment consists of surgical excision of the
lesion with the aim of improving hearing and alleviating symptoms.
Clinical and instrumental follow-up is essential to assess for potential
recurrence. A comparative analysis of our findings with previously
reported cases in the literature is summarized in Table 1.

In conclusion, neuroglial heterotopia of the middle ear is a benign,
nonneoplastic affection typified by histologically typical brain tissue
located into the tympanic cavity and/or mastoid without connec-
tion to the central nervous system. The absence of atypical cells or
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mitoses and immunohistochemical positivity to neuroglial markers
confirm the diagnosis.
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