Middle Ear Neuroendocrine Tumors: A Case Series Highlighting Diagnostic and Management Challenges
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Table 1. Clinical Characteristics and Recurrence of Middle Ear Neuroendocrine Tumors in Five Patients

Age and | Initial clinical Recurrence |Recurrence| Interval to fi
Surgical History
Sex symptoms (yes/no) |Symptoms| Recurrence

Introductio

Middle ear neuroendocrine tumors (MeNETs) represent <2% of
middle and inner ear neoplasms." First described as adenomas by
Hyams and Michaels in 19762 and later termed carcinoid tumors
by Murphy et al. in 1980, these lesions remain a source of

debate in terminology and biological behavior. The World Health Hearing Primary, second look,
Organization now recognizes “MeNET” as the preferred term, Posterior- B r
reflecting their dual epithelial and neuroendocrine nature.* Hearing loss, . loss, recurrence, revision for ; -
Clinical presentation is nonspecific, with hearing loss, tinnitus, superior t e
. L v > ’ o 14F  tinnitus, otalgia, Yes otorrhea, 14 years  residual tumor, second [ )
and otalgia mimicking more common middle ear disease. Imaging middle ear,
is also limited, typically showing middle ear opacification without vertigo tinnitus, look Figure 2. High-power image of patient 3's biopsy showing focal chromogranin

staining (brackets). Chromogranin expression in MeNETs is often limited, variably
drainage distributed, and may appear weak or absent.

Hearing loss, MeNETs present unique diagnostic and therapeutic
32F ) mastoid, EAC, Yes imbalance, 3 years challenges. Clinically and radiographically, they are often
otalgia indistinguishable from cholesteatoma or other middle ear

distinctive features.® Definitive diagnosis therefore relies on attic, antrum
histopathology and immunohistochemistry (IHC), with frequent
expression of cytokeratins, synaptophysin, and chromogranin."®
Marinelli et al. proposed a T/N/M/S staging system that stratifies
tumors by extent, nodal or metastatic disease, and secretory

status, offering a framework for prognosis.”

Middle ear, Otalgia, Primary, recurrence,

second look

Met OdS and Mate aIs ineus hesdaches masses.® Histopathology with IHC remains the diagnostic gold

standard, typically showing uniform cuboidal cells in

. . A . Middle ear, Primary, revision for trabecular or glandular arrangements, with positivity for
This retrospective multi-institutional case series was performed Hearing loss, ear Bancytokeratini il synaptophysiniiiandillichromograninile
at two tertiary academic referral centers: UC Davis Medical 65F ossicles, attic, No N/A N/A residual tumor, second Negativels100) staining further differentiates IMeNETs from
Center and Harborview Medical Center. Five patients with fullness paragangliomas.? Surgery is the cornerstone of management.
pathologically confirmed MeNETs were included. Clinical data mastoid look CanallwalNUplproceduresimaylbelsutncientirorllocalized
were extra(':ted from .electronic me(:?ical 'records ar}d ir?CIlfded Hearing loss, tumors, while canal wall down tympanomastoidectomy or
demographics, presenting symp?oms, 'maging, operatlveAflndmgs, Middle ear, subtotal petrosectomy may be required for recurrent or
pathp!ogyr an.d ft?llc\_lv—up. Al hIS.t0|0gIC sll(Aies were feiered ?t Bolk TS, GELY i No N/A N/A Primary, second look extensive disease.® Radiation has a limited role and is
part|C|paF|ng |r_15F|tut|ons to confirm the dfagnosw. Hematoxylln fulness ossicles generally reserved for unresectable residual disease.®™ In
el @esln SEINE e [pefiined, enel el our series, recurrences occurred in two patients, including
analysis was used to assess for neuroendocrine differentiation. Tz are 10 yeEs o i ownEEm Newdy, GymeEme
Merlewm feekd AGYRE,  @WEZ,  spmEmepiE, Hearing loss, Primary, revision membrane involvement was present in 3 patients (60%), and
chromogranin, vimentin, Ki-67, and others as indicated. The study . bone, middle ) both recurrences arose in this subset, suggesting that TM
B @] witler (RS el (UE Bavibs (2e227-0) 9F GO CEL a7 G, No D N/A surgery for residual adherence may predispose to residual disease and should
fullness, vertigo or encourage the surgeons for a wider resection of the tympanic

IAC membrane, and may add new insight into Marinelli’s staging

system.”
Conclu
The cohort included five patients (three female), mean age 39 years

MeNETs are rare, low-grade tumors with variable clinical
(range 14-65). All presented with unilateral middle ear symptoms,

behavior. Diagnosis requires thorough histopathologic and
immunohistochemical evaluation. Surgery remains the

Figure 1. Morphologic patterns in MeNETs: ribbon-like/rosette architecture (arrows),
glandular structures with lumina (arrowheads), and solid growth of small round cells.
Images from patients 2 and 3, stained with H&E.

most commonly hearing loss, followed by tinnitus, aural fullness,
vertigo, and otalgia. Ossicular involvement was universal, with
stapes adherence in all cases and incus necrosis in three. All
underwent tympanomastoidectomy, and each required at least one
revision procedure for residual disease, recurrence, or second-look.
Two patients experienced histologically confirmed recurrences at 3
and 14 years, underscoring the potential for delayed relapse.

Immunohistochemistry demonstrated synaptophysin positivity in all
tumors and chromogranin positivity in four, while S100 was
negative in every case, excluding paraganglioma a common
histologic mimic.2 When staged according to the Marinelli T/N/M/S
system, four patients were T2 (both of the recurrences) and one
was T4. These findings highlight that even lower graded T2-T3
tumors carry a notable risk of recurrence, supporting the role of
staging in guiding surgical planning and long-term surveillance.”
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mainstay of treatment, but recurrence is frequent, often
years after initial surgery. Our findings emphasize the
importance of individualized surgical management, planned
second-look procedures, and long-term imaging surveillance.
The association between tympanic membrane involvement
and recurrence in our series may represent a staging
refinement opportunity. Multidisciplinary collaboration is
critical, and multicenter prospective studies are needed to
refine treatment guidelines and surveillance strategies .

REFERENCES

1. Katabi N. Neuroendocrine neoplasms of the ear. Head Neck Pathol. 2018;12(3):362-366.

2. Hyams V, Michaels L. Benign adenomatous neoplasm (adenoma) of the middle ear. Clin
Otolaryngol. 1976;1(1):17-26.

3. Murphy GF, Pilch B, Dickersin GR, Goodman ML, Nadol JB Jr. Carcinoid tumor of the middle
ear. Am J Clin Pathol. 1980;73(6):816-823.

4. sandison A. Update from the 5th edition of the World Health Organization classification of
head and neck tumours: tumours of the ear. Head Neck Pathol. 2022;16(1):76-86.

5. Tuan AS, Chen JY, Mafee MF. Glomus tympanicum and other intratympanic masses: role of
imaging. Oper Tech Otolaryngol Head Neck Surg. 2014;25(1):49-57.

6. Cardoso F, Monteiro EM, Lopes L, Avila M, Scarioli B. Adenomatous tumors of the middle ear:
a literature review. Int Arch Otorhinolaryngol. 2017,21(3):308-312.

7. Marinelli JP, Cass SP, Mann SE, et al. Adenomatous neuroendocrine tumors of the middle ear:
a multi-institutional investigation of 32 cases and development of a staging system. Otol
Neurotol. 2018;39(8):e712-e721.

8. Breton JM, Arkun K, Tischler AS, Qamar AS, Sillman JS, Heilman C8. Clinical and
histopathological principles for the diagnosis of a recurrent paraganglioma of the jugular
foramen initially diagnosed as a middle ear adenoma: illustrative case. J Neurosurg Case
Lessons. 2021;2(5):CASE21307.

9. Engel MSD, van der Lans RIL, Jansen IC, et al. Management and outcome of middle ear
adenomatous neuroendocrine tumours: a systematic review. Oral Oncol. 2021;121:105465.

10. Ozdemir O. Middle ear adenomatous neuroendocrine tumor: a case report and review of
the literature. Sisli Etfal Hosp Med Bull. 2022;56(1):57-61.



