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Middle ear adenoma: Tumour of mixed mucinous
and neuroendocrine differentiation

R J Hale, R F T McMahon, J S Whittaker

Abstract
Two cases of progressive hearing loss
due to middle ear tumours are des-
cribed. The histological characteristics
numbered intraluminal mucin produc-
tion and neuroendocrine features, as
shown by agryrophilia and ultrastruc-
tural demonstration of dense core gran-
ules. These tumours have been known by
many different names, reflecting the con-
troversies relating to their presumed
histogenesis and differentiation. The
currently preferred designation is mid-
dle ear adenoma, and these two cases
provide further evidence for dual lines of
differentiation.

Middle ear adenoma was first described by
Hyams and Michaels in 1976' and since then
over 50 cases have been reported. A total of 18
similar tumours have also been reported as
carcinoid tumours of the middle ear. These
tumours have excited considerable interest
with regard to their histogenesis and differen-
tiation and have been variously described as,
or confused with, ceruminous adenoma,
ceruminoma, adenomatous tumour, aural
hidradenoma, monomorphic adenoma and
low grade adenocarcinoma. In this study, we
present our findings on two tumours of the
middle ear which add further evidence for
dual lines of differentiation in these unusual
tumours.

neurone specific enolase. Electron micross-
copical examination showed the presence of
typical neurosecretory granules (fig 3).

CASE 2
A 42 year old woman presented with a two
year history of progressive hearing loss of
mixed perceptive and conductive types. A
tumour was noted in the middle ear, adjacent
to the intact tympanic membrane, and
excision biopsy was performed. A mastoid
abscess developed, requiring antibiotics and
drainage. The subsequent clinical course was
uneventful and the patient remained well 19
years after presentation. Histologically, the
tumour was composed of nests and cords of
round/cuboidal cells which infiltrated a fibrotic
stroma. There was little pleomorphism and
few mitoses. Glandular lumina were noted
which contained alcianophilic mucin, al-
though no intracytoplasmic mucin was seen
(fig 4). Many of the cells, particularly those
at the base of. acini, contained eosinophilic
granular cytoplasm which were Grimelius
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Case reports
CASE 1
A 27 year old man presented with progressive
hearing loss. At operation a firm tumour was
found which was adherent to the intact tym-
panic membrane. Several small pieces were
removed for pathological examination and the
patient made an uneventful recovery. Histo-
logical examination showed an infiltrating
tumour (with some crush artefact) which had
a varied pattern including trabecular, glan-
dular, and solid areas (fig 1). Mitoses were
scanty and little nuclear plemorphism was
seen. Alcianophilic mucin was identified in
glandular lumina but no intracytoplasmic
mucin was found. Many cells contained a
moderate amount of granular eosinophilic
cytoplasm. A high proportion of these cells
showed argyrophilia with the Grimelius stain
(fig 2), particularly prominent at the base of
cells and acini, with scattered cells exhibiting
immunoreactivity for chromogranin and
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Figure I Tumour in case I showing a prominent
glandular pattern (haematoxylin and eosin).
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Middle ear adenoma

Figure 2 Case I
displaying a positive
Grimelius reaction, with
noticeable granular
staining particularly
concentrated in the basal
portions of cells at the
periphery of acini.
(Grimelius).
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Figure 4 Trabecular and ribbon pattern in tumour of
case 2 with focalglandular lumina (haematoxylin and
eosin).

positive. Some of these cells were positive for
neurone specific enolase and chromogranin on
immunohistochemical staining. Only tissue
extracted from the paraffin wax blocks was
available for electron microscopy and this
proved unhelpful.

Discussion
Primary tumours of the middle ear are
unusual neoplasms and many different names
have been applied to them. In 1976 Hyams
and Michaels described the concept of middle
ear adenomas' and later Murphy et al reported
the first instance of a carcinoid tumour of the
middle ear.2 In fact, this latter group showed a
combined mucinous and neuroendocrine neo-
plasm and subsequently, 18 more cases of
such combined tumours were reported.7 In
the meantime many cases of pure neuro-
endocrine tumours and pure adenomas were
also described. This has led to the suggestion

Figure 3 An electron
micrograph of case I
showing a tumour cell
containing neurosecretory
granules (uranyl acetatel
lead citrate).
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that adenomas and carcinoid tumours
represent the ends of a spectrum of differentia-
tion of such tumours.7 Thus it is not unexpec-
ted that combined tumours showing both
mucinous and endocrine features would be
recognised. Michaels, however, has argued
against the use of the term "carcinoid" for
these tumours because they do not display
endocrine effects or behave aggressively.8
Recent reports suggest that this is not entirely
correct. Latif et al described a single case with
vague symptoms of palpitations and diarr-
hoea, which regressed on removal of the
tumour and was thought to represent the
systemic manifestations of carcinoid syn-
drome, although no definitive biochemical
investigations were performed.9 Stanley et al,
in one of their two cases, reported a case
which recurred locally on two occasions.'0
Carcinoid tumours at other sites may also lack
some of these characteristic behavioural
features and it is not unusual to find gastro-
intestinal and occasional bronchial tumours
which also secrete mucin.

In this study we have shown unequivocal
evidence of neuroendocrine differentiation by
the demonstration of argyrophilia and
neurone specific enolase and chromogranin
positivity immunohistochemically. In one case
typical neurosecretory granules were seen
ultrastructurally. Intraluminal acidic mucin
was identified although no intracytoplasmic
mucin or mucin granules at electron micros-
copy could be found. Some previous reports
have described both intracytoplasmic mucin
and dense core granules in separate cells of the
same tumour. In these cases the neuro-
secretory granules have been localised to the
base of cells at the periphery of acini, and this
is reflected in the pattern of argyrophilia seen
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in our cases. In addition to showing the histo-
logical characteristics of middle ear adenomas,
our cases also confirm the more recently recog-
nised features of neuroendocrine differentia-
tion. We feel that there is now sufficient
evidence to support the argument that the
lesion currently designated as middle ear
adenoma should be accepted as a tumour
showing dual differentiation.
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Eponyms in pathology . . .

KLEBS, Theodor Albert Edwin (1834-
1913) was a German microbiologist born in
Konigsberg, Prussia, where he studied under
Rathke and von Helmholtz after qualifying in
medicine. In 1861 he became Virchow's assis-
tant in Berlin, having been his pupil in Wurz-
burg for several years. He became professor of
pathology in Berne, Switzerland, taking up
Swiss citizenship while there, and later held
chairs in Wurzburg, Prague (where he worked
with Rokitansky), Zurich, and Karlsruhe. He
then emigrated to North America where he was
professor of pathology at Rush Medical
College, Chicago, but returned to Europe in
1900, working for five years in Hanover before

moving to Berlin, Lausanne, and finally Berne
again where he died at the age of 79. A prolific
worker and writer who made immense con-
tributions to the then new science of bac-
teriology, he was an innovator who often left
others to develop his original ideas and was
therefore never the first to put his name to any
of the important discoveries. Among other
things, he established the importance of the
intestinal route for the entry of tubercle bacilli,
and he is credited, along with Loeffler, with the
discovery of the diphtheria bacillus in 1893
(Klebs-Loeffier bacillus). The genus of Gram
negative bacteria, Klebsiella, is named after
him.
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