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Abstract

Middle ear adenomatous neuroendocrine tumor (MEANT) is a rare entity and accounts for approximately 2% of all middle ear tu-
mors. Histologically, the presence of neuroendocrine and glandular structures has led to the use of a wide variety of terminologies
such as adenoma, carcinoid tumor, and neuroendocrine tumor. The patients usually have nonspecific symptoms such as unilateral
hearing loss, auditory fullness, tinnitus, and otalgia. There is no specific radiological finding. A definitive diagnosis is based on
complete removal of the tumor and combined histopathology and immunohistochemical examination. In this case-report, we de-
scribe a patient with MEANT who complained of hearing loss and auditory fullness in her left ear. Otomicroscopy revealed a mass
of polypoid tissue filling the left external auditory canal. In the pure tone audiometry test, the pure-tone average was reported
as L45/5 R10/0, and the tympanogram was type B on the left ear. In temporal bone computed tomography, the soft-tissue mass
located in the middle ear was found to extend to the antrum and the external auditory canal. Biopsy taken under local anesthesia
from the visible mass in the external auditory canal was reported as MEANT and the diagnosis was confirmed by histopathology

and immunochemistry after surgery.
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Middle ear adenomatous neuroendocrine tumors
(MEANTSs) are uncommon causes of middle ear masses
that account for <2% of the primary ear neoplasms.™ Up to
now, approximately 150 cases have been identified in the
literature to date. This tumor was first described by Hyams
and Michaels in 1976.2 Murphy et al.®! found that these tu-
mors exhibit neuroendocrine differentiation. Histologically,
the presence of neuroendocrine and glandular structures
has led to the use of a wide variety of terminologies such
as adenoma, carcinoid tumor, and neuroendocrine tumor.
The most common symptoms of these tumors are unilat-

eral conductive hearing loss with aural fullness. It may be
accompanied by otalgia, tinnitus, and facial nerve palsy.®
Most MEANTSs have benign morphological features and slow
local growth, but in 1999, Mooney et al.®! reported MEANT
with aggressive histological patterns. There is only one re-
port of distant metastasis in the literature to date. Com-
puted tomography (CT) and magnetic resonance imaging
(MRI) do not help differentiate them from chronic otitis
media (COM). Histopathology and immunohistochemistry
are required for definitive diagnosis.”® The recommended
treatment for MEANT is complete surgical removal.®!
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Case Report

A 38-year-old female patient presented to our clinic with
complaints of increased hearing loss and aural fullness in
the left ear for several months. Otomicroscopic examina-
tion of the patient revealed that the left external ear canal
was filled with polypoid tissue, so it was not possible to vi-
sualize the eardrum and the right tympanic membrane was
intact and natural in appearance. The rest of the clinical ex-
amination was normal.

In the audiometry test, the pure-tone average was report-
ed as L45/5 R10/0 and the tympanogram was type B on the
left ear. In temporal bone CT, the soft-tissue mass located
the middle ear was found to extend to the antrum and the
external auditory canal (Fig. 1a).

The MRI showed that the soft-tissue mass extending into
the ear canal was isointense in T1-weighted images, and it
was close to the intensity of the gray matter signal in T2-
weighted sequence (Fig. 1b). After imaging, a biopsy was
taken from the visible mass in the external ear canal under
local anesthesia. Histopathology and immunochemistry
have proven it to be an MEANT. The patient consulted with
the endocrinology department and an octreoscan was car-
ried out. There was no carcinoid syndrome and no distant
metastases were described.

Complete surgical excision of the mass was planned with
tympanomastoidectomy under general anesthesia. Dur-

Figure 1. (a) Axial plane computed tomography images of left Mid-
dle ear adenomatous neuroendocrine tumor (MEANT). Left, the tu-
mor typically surrounds the ossicles. Right, the tumor extends into
the auditory canal. (b) Coronal plane magnetic resonance images of
left MEANT. Left, the tumor extending into the ear canal is isointense
in T1-weighted image. Right, the tumor approaches the signal inten-
sity of gray matter in T2-weighted image.

ing the surgery, it was found that the tumor surrounded
and eroded the ossicles, but there was no bone erosion in
the tegmen or scutum. It was not possible to separate the
tumor from the malleus and incus. When the tumor was
found to have spread to the sinus tympani, the posterior
wall of the external auditory canal was removed and the
canal wall down mastoidectomy was performed to reduce
the risk of recurrence. There was no dehiscence on the
bony canal of the facial nerve tympanic segment. The graft
prepared from tragal cartilage was laid on the suprastruc-
ture of stapes with spongostan supporting it.

Post-operative immunohistochemistry confirmed the di-
agnosis. There were no complications during the patient’s
follow-up period, and no recurrence was detected in the
MRI of the 1t year postoperatively.

Discussion

The mucosa of middle ear is derived from the endoderm,
and the middle ear lacks enterochromaffin cells and skin
cells with neuroendocrine properties. Therefore, the
pathophysiology of MEANTs is unclear. Thompson and
Torske suggested that this tumor may originate from an
undifferentiated stem cell.”! This theory explains the epi-
thelial components as well as the neuroendocrine mark-
ers, such as pancytokeratin, synaptophysin, and chromo-
granin-A (Fig. 2).

In Saliba and Evrard’s classification in 2009, MEANTs were
divided into three ypes according to their immunohisto-
chemistry findings and metastases."® MEANTs with posi-
tive immunohistochemical markers and negative metasta-
ses are classified as Type 1, negative immunohistochemical
markers and negative metastases as Type 2, and carcinoid
tumor with positive immunohistochemical markers and

Figure 2. (a) Tumoral infiltration under the stratified squamous ep-
ithelium, forming nodular-solid layers and cords (Hematoxylin and
Eosin, H&E, x100). Tumor area (b) pancytokeratin positivity, (c) syn-
aptophysin positivity, (d) chromogranin-A positivity, and (e) CD56
positivity (Immunohistochemistry, x100).
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metastases are described as Type 3. Our case was evalu-
ated as Type 1 according to the classification of Saliba and
Evrard.

The MEANT typically surrounds the ossicles and may ex-
tend into the mastoid antrum and auditory canal. It is of-
ten seen in the 5" decade and there is no significant dif-
ference among gender. The most common symptoms of
these tumors are unilateral conductive hearing loss with
auditory fullness and accompanying otalgia, tinnitus, and
facial nerve palsy.™ The coexistence of these symptoms
may mimic COM. COM is also characterized by tympanic
membrane perforation, hearing loss, and inflammation of
the middle ear mucosa."" Torske and Thompson reported
a case presented with facial nerve palsy.”! The tumor did
not infiltrate the nerves in any of these cases. Facial nerve
palsies are thought to be associated with tumor compres-
sion or anatomical abnormalities.”' In addition, regional
or systemic symptoms may rarely appear in middle ear
carcinoid tumors associated with the carcinoid syndrome.
In accordance with this information, our patient had a
neuroendocrine tumor mimicking COM characterized by
a polyp filling the external ear canal and had no evidence
of facial paralysis and no systemic symptoms.

The definitive diagnosis of MEANTSs is based on combined
histopathology and immunohistochemistry. CT and MRI
are used in the pre-operative evaluation, but radiologi-
cal images are not specific. CT images highlight homo-
geneous, hypodense, and well-circumscribed lesions that
can extend to the mastoid bone and external auditory
canal. MEANTSs tend to surround the ossicles without ero-
sion. On MR, it is isointense on T1 images and is close to
the intensity of the gray matter signal in T2-weighted se-
quence.

The recommended treatment for MEANT is complete surgi-
cal removal.®! Although tumors confined to the mesotym-
panum can be excised transcanally, mastoidectomy is pre-
ferred for large tumors extending into the epitympanum
and mastoid cavity. As it is expected, the rate of recurrence
is higher in the transcanal approach (14%) than in mas-
toidectomy (9%).1'! In cases of ossicular involvement, the
ossicles are removed and reconstructed, although it may
be preferable to preserve the ossicular chain with repeat-
ed debulking procedures.” The recurrence rate showed a
better long-term outcome in cases where ossicles were re-
moved and reconstructed. Radiotherapy, chemotherapy, or
somatostatin analogs are not recommended for the treat-
ment of MEANTSs. Our patient was also successfully treated
with canal wall down Type 3 tympanomastoidectomy and
there was no evidence of recurrence or metastasis at 1-year
follow-up.
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Conclusion

MEANTSs are rare middle ear masses with benign morpho-
logical features and slow local growth. They usually do not
cause systemic symptoms and mimic chronic otitis. The eti-
ology of these tumors is unclear, their classification is not
well defined, and the treatment is complete tumoral exci-
sion. Patients need to be monitored lifelong using CT/MRI
scans for early detection of recurrence.
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