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Introduction

Neuroendocrine  adenomas  of  the

middle  ear  (NAME)  are  rare

benign tumours of the middle ear,

first  described  by  Hyams et al.1

and  Derlacki et al.2 in  1976.  At

present,  only  about  one  hundred

cases  have  been  reported  in  the

 literature,  with  Torske et al.3

 publishing the largest collection of

cases, forty-eight in all. The histo-

genesis  of  these  lesions  remains

controversial  and  inappropriate

diagnosis  has  often  confused

NAMEs  with  ceruminoma,  ceru-

minous  adenocarcinoma,  ectopic

salivary  gland  tumour,  adenocar-

cinoma,  hidradenoma,  adenoma

and other entities.4,5

A characteristic of these lesions

is dual differentiation  in exocrine

epithelial  and  neuroendocrine

components.5-7 They are considered

benign, with no bony  invasion or

metastatic tendency.3 Since neuro -

endocrine adenomas involve little

secretory  activity  for  peptides,

typical  flush  symptoms  (flush,

cramping,  diarrhoea)  are  not

observed  and  this  entity  should

therefore  be  differentiated  from

classical  carcinoids.3,8 Nowadays,

neuroendocrine  adenomas  of  the

middle  ear  are  considered  to

 originate  from a  pluripotent  stem

cell  in  the  middle  ear  mucosa

since,  in  the  normal  middle  ear

mucosa,  there  is  no  evidence  of

neurosecretory cells.3,4,7,9

Case report

A  23-year-old  male  patient  pre-

sented  with  exacerbation  of

 chronic  tinnitus,  accompanied  by

hearing  loss  on  the  left  and

 vertigo.  Several  years  previously,

he  had  experienced  symptoms  of

otitis  media  with  facial  nerve

palsy.  Since  then,  the  symptoms

had  never  completely  resolved

and  chronic  otitis  media  was  the

preliminary diagnosis.

Microscopic examination of the

left  ear  revealed  a  scarred-over,

but  intact,  tympanic  membrane

with  pronounced  vascularisation.

Toynbee manoeuvre was negative.

Audiometry

The pure tone audiogram showed

a mean conductive hearing loss of

48dB on the left side (Figure 1a).

Radiology

CT  scans  revealed  complete

opacification  of  the  tympanic

cavity  with a polypoid mass 4 mm

in diameter protruding against the

tympanic membrane. The mastoid
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cells  were  completely  obliterated

with  sclerotic  septations. The CT

scan did not  reveal bony destruc-

tion  of  the  walls  or  the  auditory

ossicles.  Radiologists  diagnosed

chronic  otitis  media,  excluding  a

cholesteatoma (Figure 2). 

Surgical procedure

A  tympanomastoidectomy  was

performed,  demonstrating  poly-

poid masses and inflamed middle

ear  mucosa  filling  the  tympanic

cavity,  including  the  attic  region.

The  auditory  ossicles  were  com-

pletely encased by the lesion. The

mass  was  removed  completely

with  preservation  of  the  auditory

chain.  The  tympanomeatal  flap

was repositioned and secured with

a  temporalis  fascia  graft  and

 silastic sheets.

Histopathology

Histological examination revealed

a  trabecular  and  partially  solid

configured  tumour.  The  tumour

cells contained eosinophilic cyto-

plasm with uniform cell shape and

nuclei  and  no  atypical  mitotic

activity.  Immunohistochemistry

generated  a  positive  reaction  for

pan-cytokeratin.  Luminal  cells

were positive for cytokeratin-type

14,  whereas  basal  cells  were

 positive  for  cytokeratin-type  7.

Most  of  the  cells  also  expressed

synaptophysin  and  chromogranin

A.  The  definitive  diagnosis  was

neuroendocrine  adenoma  of  the

middle ear. 

Figure 1a
Pre-operative pure tone audiogram of the left ear

Figure 1b
Post-operative pure tone audiogram of the left ear

Figure 2
Pre-operative CT scan, with the arrow indicating the lesion.
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Follow-up

Three months after  surgery,  there

were  no  signs  of  recurrence  and

the  audiogram  showed  a  conduc-

tive hearing improvement up to a

maximum  of  25 dB  (Figure  1b).

The remaining conductive hearing

loss is most probably due to post-

operative adhesive processes.

Discussion

Since  its  first description  in 1976

by Hyams et al.1 and Derlacki et

al.2,  there  have  only  been  about

one  hundred  cases  of  neuro -

endocrine adenomas of the middle

ear (NAME) reported in the litera-

ture.10 Apart  from  Torske et al.3,

who reviewed a series of 48 cases,

only a few case reports of this rare

tumour have been published in the

literature. 

In  the  past,  diagnosis  was  dif -

ficult  and  neuroendocrine  adeno-

mas have been mistaken for ceru-

minomas,  ceruminous  adenocar -

cinoma,  ectopic  salivary  gland

tumours,  adenocarcinomas  and

others.4 Ceruminomas  and  ceru-

minous  adenocarcinomas  should

be  excluded  in  differential  diag -

nosis  beforehand  since  their  pre-

cursor  cells  are  absent  from  the

middle  ear.  Nevertheless,  these

tumours,  as  well  as  paragangli o -

mas,  cholesteatomas  or  menin -

geomas,  are  possible  in  the  dif -

ferential  diagnosis  of  NAME.9,11

In our  case,  chronic  otitis  media

was suspected before definite his -

tology  was  available.  Clinically,

the  patients  present  with  hearing

loss  as  the  prevailing  symptom,

accompanied  by  others  such  as

tinnitus,  equilibrium  changes,

fullness,  otorrhea  and  pain.3,4,8,12

Diagnosis  according  to  the

 symptoms is  therefore impossible

given low specificity. The tumour

Figure 3
a) Light microscopy (original magnification × 200) staining for synaptophysin; b) Light microscopy (original magnification × 200)
staining for chromogranin; c) Light microscopy (original magnification × 200) staining for cytokeratin; d) Light microscopy (original
magnification × 200) stained with haematoxylin/eosin showing monomorphic nuclei and cells in trabecular and glandular arrangement.
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is  distributed  evenly  among men

and  women  with  a  mean  age  of

around  45 years  ranging  from  20

to 80 years.3

The  histogenesis  of  the  lesion

remains  controversial  and,  in  the

past, various origins such as mid-

dle ear mucosal epithelium, prim-

itive  precursor  cells,  endolym-

phatic sac cells, surface epithelial

progenitors, paraganglionic tissue,

cells of the endocrine system and

pluripotent  stem  cells  have  been

proposed.13 Neuroendocrine  cells

are not described in the normal or

inflamed middle ear mucosa.7

According  to  the  literature,  a

pluripotent stem cell of the middle

ear mucosa is the most convincing

theory  relating  to  origin.3,10 An

important  diagnostic  feature  is

that,  cytologically,  the  tumour

consists  of  two  types  of  cells,

namely  cells  with  exocrine  dif -

ferentiation  and  cells  with  endo -

crine  differentiation.6 According

to  Torske et al.3,  immunohisto-

chemistry  reveals  positive  stain-

ing for cytokertin and keratin 7 in

89.6% of cases and chromogranin

in 81.3%. Our case showed a sim-

ilar staining pattern in which cells

were  also  highly  positive  for

synaptophysin.  Torske et al.3

found  a  positive  reaction  for

synaptophysin  in  only  31.1%  of

cases. The  most  common  growth

patterns  are  glandular,  trabecular

and solid.3 In our case,  trabecular

and  solid  growth  patterns  pre-

vailed. 

The benign nature of NAMEs is

indicated by  the uniform cell and

nucleus  shapes  without  atypical

mitoses, and  the absence of bony

destruction  on  CT  scans  in  most

cases.3,14 On  the  other  hand,  CT

scans  are  inconclusive,  resulting

in  misleading  diagnoses  such  as

chronic  otitis  media,  as  in  our

case. 

Our  patient  had  facial  nerve

palsy  as  an  associated  symptom.

This  is  rarely  reported  in  litera-

ture and  was  most  probably

caused by concomitant inflamma-

tory  processes  or  the  expansive

growth  of  the  tumour  with  or

without  oedema,  rather  than  the

invasion  of  bone  or  neural  struc-

tures as in malignant tumours.14 If

suspected  chronic  otitis  media

does  not  resolve  under  therapy,

particularly  when  there  are

episodes of facial nerve palsy and

CT  scans  are  inconclusive,  an

MRI  investigation  should be per-

formed  to  exclude  other  entities

such as cholesteatomas.15

The  therapy  of  choice  is  the

complete surgical resection of the

tumour with close follow-up since

the recurrence rate is about 18%.3

Depending  on  the  extent  of  the

tumour,  ossicle  chain  removal  or

complete  tympanomastoidectomy

should  be  considered.  As  in  our

case,  the  ossicle  chain  should  be

preserved  whenever  possible.

Radiotherapy is neither necessary

nor recommended as NAMEs are

considered  benign  lesions  and

symptoms  are  caused  by  expan-

sive growth rather than invasion.4

Furthermore,  irradiation  may

involve  the  risk  of  the malignant

transformation of the tumour.

Conclusion

Neuroendocrine  adenomas  of  the

middle  ear  (NAME)  are  rare

benign  tumours  characterised

by the  dual  differentiation

of exocrine  and  endocrine  com -

ponents.  The  treatment  of  choice

is  complete  surgical  removal.

Especially  when  dealing  with

chronic  otitis media  not  respond-

ing  to  conservative  therapy  with

episodes of facial nerve palsy, this

entity  should  be  considered  in

 differential diagnosis after having

excluded  cholesteatoma,  and

 surgery  is  indicated.  MRI  scans

should be performed as computed

tomography is inconclusive.
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