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Functioning middle ear neuroendocrine tumor: A rare case 
of systemic activity
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ABSTRACT

Introduction: Middle ear neuroendocrine tumors 
(MeNETs) are rare neoplasms with dual epithelial and 
neuroendocrine differentiation. They typically present 
as indolent lesions with nonspecific symptoms, making 
diagnosis challenging.

Case Report: We present a case of a functioning 
MeNET in a 59-year-old male with left-sided hearing 
loss, ipsilateral postauricular and occipital pain, and 
systemic symptoms suggestive of neuroendocrine 
activity. Surgical excision and histopathology confirmed 
a grade 1 neuroendocrine tumor.

Conclusion: This case represents the first reported 
instance of a functioning MeNET, broadening the 
understanding of this tumor’s potential systemic 
activity. It highlights the importance of thorough 
clinical evaluation, surgical management, and long-term 
surveillance, as well as the need for further research into 
the pathophysiology of MeNETs.
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INTRODUCTION

Middle ear neuroendocrine tumors (MeNETs) are 
exceptionally rare neoplasms with both epithelial and 
neuroendocrine differentiation, representing less than 
2% of primary tumors in the middle and inner ear [1]. 
These tumors were first documented in 1976 by Hyams 
and Michaels [2] and were further characterized in 1980 
by Murphy et al. [3]. Since then, over 140 cases have been 
reported in the English literature, with various terms used 
to describe them, including middle ear adenoma, middle 
ear adenomatous neuroendocrine tumor, and middle ear 
carcinoid tumor [4, 5].

Middle ear neuroendocrine tumors generally exhibit 
indolent biological behavior, manifesting as benign-
appearing lesions with slow local growth. Due to their 
nonspecific clinical presentation and radiological 
features, diagnosis can be challenging. The mainstay of 
treatment is complete surgical excision. We report a case 
of a functioning MeNET and a review of the literature.

CASE REPORT
A 59-year-old male presented with left-sided “muffled” 

hearing of unspecified duration, accompanied by 
ipsilateral postauricular and occipital pain. Microscopic 
examination of the left ear revealed a dull, bulging pars 
flaccida, and pars tensa of the tympanic membrane, with 
absence of the light reflex. The right ear examination was 
unremarkable.

Pure-tone audiometry demonstrated moderate to 
severe mixed hearing loss in the left ear and mild to 
moderate sensorineural hearing loss (SNHL) in the right 
ear across frequencies from 250 to 8000 Hz (Figure 1). A 
temporal bone computed tomography (CT) scan revealed 
complete opacification of the left mesotympanum, 
retrotympanum, epitympanum, and aditus ad antrum, 
with no evidence of ossicular chain erosion, scutum 
erosion, or tegmen tympani dehiscence (Figure 2).
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Surgical exploration via left tympanomastoidectomy 
was performed, revealing a polypoid mass with an 
epithelial layer occupying the mastoid antrum, aditus 
ad antrum, retrotympanum, mesotympanum, and 
hypotympanum. The ossicular chain was surrounded 
by this mass and was found to be disrupted, with the 
long process of the incus absent. The characteristics 
of the mass did not align with common differential 
diagnoses such as cholesteatoma, facial nerve neuroma, 
encephalocele, granulation tissue, or a high-riding 
jugular bulb. An incisional biopsy was performed for 
further evaluation.

Histopathological analysis of the specimen revealed 
duct-like structures in a back-to-back configuration, lined 
by cuboidal to columnar cells with eosinophilic cytoplasm 
and bland ovoid nuclei. Immunohistochemistry 
demonstrated tumor cells positive for AE1/AE3, 
synaptophysin, chromogranin, vimentin, and INSM1. 
The Ki-67 proliferation index was 1–2%. These findings 
were consistent with a grade 1 neuroendocrine tumor 
(Figure 3).

At the first postoperative visit, the patient reported 
additional symptoms experienced over the past two 
years, including unexplained episodes of tachycardia, 
flushing, diarrhea, diaphoresis, and chest pain. A 
subsequent positron emission tomography and computed 
tomography (PET/CT) scan revealed increased metabolic 
activity in the left middle ear, consistent with the known 
neuroendocrine tumor (Figure 4).

A revision canal wall up mastoidectomy was 
performed, successfully achieving near-total removal of 
the middle ear and mastoid mass due to tumor extension 
into the oval window.

DISCUSSION

Middle ear neuroendocrine tumors are low-grade 
malignant lesions with rare local recurrences and 
distant metastases. They typically present in the fifth 
decade of life and affect both sexes equally. The most 
common presenting symptom is unilateral conductive 
hearing loss, reported in 86% of patients [6]. Other 
reported symptoms include otalgia, otorrhea, tinnitus, 
and aural fullness [6–8]. Facial nerve paralysis may 
occur, likely due to neural compression rather than 
perineural invasion [9].

Figure 1: Pure-tone audiometry revealing moderate to severe 
mixed hearing loss in the left ear and mild to moderate SNHL in 
the right ear across frequencies from 250 to 8000 Hz.

Figure 2: Temporal bone CT scan. Axial view (A) and coronal 
view (B) showing left middle ear mass.

Figure 3: Histopathologic images. (A) Hematoxylin and eosin 
stain at 20× magnification, (B) hematoxylin and eosin stain at 
40× magnification, (C) INSM1 immunohistochemical stain at 
40× magnification, (D) chromogranin immunohistochemical 
stain at 40× magnification, and (E) synaptophysin 
immunohistochemical stain at 40× magnification.

Figure 4: PET/CT scan. Axial view (A) showing increased 
metabolic activity in the left middle ear. Coronal view (B) 
displaying areas of increased metabolic activity throughout the 
body.
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Neuroendocrine tumors, in general, are classified 
as functioning or non-functioning based on the 
presence of tumor-specific syndromes [10]. Functioning 
neuroendocrine tumors are associated with the secretion 
of bioactive substances, leading to clinical syndromes 
such as carcinoid syndrome, which is characterized by 
flushing and diarrhea [10]. The case presented here is the 
first reported instance of a functioning MeNET, adding 
a new dimension to the clinical understanding of these 
tumors.

On otoscopic examination, MeNETs typically appear 
as retrotympanic brownish-red masses with an intact 
tympanic membrane [4]. Computed tomography scans 
usually reveal a homogenous, hypodense mass limited to 
the middle ear, often showing bone invasion, encasement 
of the ossicles, and associated bone remodeling without 
significant destruction [4]. Magnetic resonance imaging 
(MRI) findings typically include an iso-intense mass in T1 
with homogenous enhancement following the injection of 
gadolinium [11].

Histologically, MeNETs predominantly exhibit 
duct-like structures arranged in a back-to-back gland 
configuration. Immunohistochemistry plays a crucial 
role in diagnosing MeNETs; staining for chromogranin 
A, synaptophysin, and CD56 is necessary to confirm the 
histopathologic diagnosis [1]. The Ki‑67 proliferation 
index and mitotic count are required for MeNET grading, 
prognosis, and therapeutic decision‑making [12].

The primary treatment for MeNETs is complete 
surgical resection, often requiring removal of the ossicles 
[4]. Most tumors are excised in a piecemeal fashion 
[4], and 15–20% of patients develop recurrence [9, 13]. 
Although uncommon, there have been case reports of 
patients with cervical lymph node involvement and 
distant metastasis [13–16].

Following surgical resection, long-term follow‑up is 
essential due to slow tumor progression and challenges in 
achieving complete resection with wide surgical margins 
[17]. Contrast-enhanced MRI is the preferred modality 
for ongoing surveillance [18].

CONCLUSION

Middle ear neuroendocrine tumors are exceedingly 
rare neoplasms with an indolent course and nonspecific 
clinical presentation. This case report represents the 
first documented instance of a functioning MeNET, 
expanding the current clinical understanding of these 
tumors by demonstrating their potential to produce 
systemic symptoms consistent with neuroendocrine 
activity. It underscores the importance of thorough 
clinical evaluation and increased awareness of MeNETs, 
as well as the need for continued research into their 
pathophysiology, management strategies, and long-term 
outcomes.
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