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Introduction

Langerhans cell histiocytosis
(LCH) is a rare disease involving
cells belonging to the mono cyte-
macrophage system, specifically
Langerhans cells. The atypical
cells can infiltrate several parts of
the body and may present as either
bone-localized lesions called
eosinophilic granulomas or as a
multifocal systemic disorder
called Hand-Schueller-Christian,
when exhibiting chronic
 evolution, or Letterer-Siwe, when
exhibiting an acute or subacute
course with poor prognosis.1

Children are most frequently
affected,2 whereas the incidence
among adults is much lower.
Localization in the temporal bone
has been frequently reported,
either as a solitary lesion or as part
of a multisystemic disorder;
 however, in adults, bilateral

 temporal bone involvement is
rare.3-5

Diabetes insipidus (DI) is a
possible endocrine complication
secondary to posterior pituitary
and/or hypothalamic disease, and
it is reported in 15-50% of patients
with LCH.6 In this paper, a clinical
case of an adult affected by LCH
with bilateral non-simultaneous
involvement of the temporal bone
and associated with DI is reported. 

Case report

A 42-year-old woman with
polyuria (4-6 litres/day) and
 polydipsia underwent a series of
examinations of the hypothalamo-
pituitary axis, including bone
scintigraphy, lung computed
tomography (CT), and cerebral
magnetic resonance imaging
(MRI), which yielded a diagnosis
of DI in 1998. The patient was

then treated with a dose of desmo-
pressin adjusted according to
body weight, fluid balance, and
osmolarity. Nine months later, the
patient was referred by her
endocrinologist to our ENT
Department with a complaint of
subjective vestibular syndrome
associated with a sensation of full-
ness in the right ear. Otoscopy was
normal, and pure tone audiometry
(PTA) and tympanometry showed
normal function bilaterally. The
bithermal caloric test with
electronystagmography revealed
lower activity in the right lateral
semicircular canal. Auditory
brain-stem responses were nor-
mal, whereas extensive blood tests
did not indicate any remarkable
alteration. High resolution CT
(HRCT) of the temporal bone
demonstrated reduced bony pneu-
matisation of the right mastoid
cells with a soft tissue mass filling
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the mastoid cavity and partially
eroding the posterior semicircular
canal (Figure 1), whereas the left
temporal bone did not show any
notable abnormalities. A total
body CT scan and scintigraphy
excluded the involvement of other
organs. Due to the patients’ histo-
ry, a petrosal localization of LCH
was suspected and she underwent
a right mastoidectomy using a
canal wall-up technique. Upon
histopathologic examination, the
tissue fragments were diffusely
infiltrated by a cell population of
medium to large cells with
 abundant eosinophilic cytoplasm
and a nuclear profile ranging from
oval to kidney or buttock-shaped.
Immunohistochemical studies
showed the cells to be positive for
S-100 protein and CD1a antigen
(Figure 2). The final histological
diagnosis confirmed LCH. The
patient received limited external
beam irradiation to the right tem-
poral bone. Hearing function
remained normal and follow-up
was regular. Eleven months after
the operation, involvement of the
contralateral (left) temporal bone

was observed in a follow-up CT
scan (Figure 3), which was associ-
ated with mild low-frequency con-
ductive hearing loss (Figure 4a).

An extended left mastoidectomy
was performed without taking
down the posterior canal wall and,
again, histopathologic analysis
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Figure 1
a-b: A HRCT scan shows a reduced bony pneumatisation of the right mastoid cells with a soft tissue mass partially eroding the
 posterior semicircular canal (white arrow) and the bone of the middle cranial fossa (black arrow).

Figure 2
a: Cellular infiltrate composed of large cells with relatively
abundant eosinophilic cytoplasm and a nuclear profile ranging
from oval to kidney or buttock-shaped with fine chromatin
(hematoxylin & eosin, 400�); b: positivity for S-100 protein,
both at the cytoplasmic and nuclear levels (APAAP Technique,
400�); c: positivity for CD1a (APAAP Technique, 400�).

a b
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revealed LCH. The patient
received a chemotherapeutic regi-
men consisting of prednisolone
and vinblastine. Even in this case,
hearing was restored (the ossicular
chain was intact) (Figure 4b). The
post-operative follow-up was
 regular until 16 months later when
a sensation of fullness in the right
ear appeared. At that time, PTA

showed a right low-frequency
conductive hearing loss with
 tympanometry type B, for which,
a ventilation tube was inserted
(Figures 5a,5b). A new CT scan
revealed disease progression
through the temporal bone in the
right ear with a destructive mass
involving the mastoidectomy
 cavity and the attic recess. Four

months later, the patient was sub-
mitted to another operation on the
right ear. Due to the extension of
the tumour, it had spread into the
middle cranial fossa with infiltra-
tion of the dura, total removal
could not be performed. However,
the tympanic cavity remained
intact and it was unnecessary to
make an open tympanoplasty;

Figure 3
a: HRCT scan showing the left mastoid infiltrated by soft tissue with the destruction of the bony cortex of the middle cranial fossa.
Soft tissue is also localized in the middle ear surrounding the ossicular chain, which was intact. b: HRCT scan showing the infiltrat-
ed left mastoid and the result of the right mastoidectomy (canal wall-up technique).

a b

Figure 4
Pure tone audiometry of the left ear. a: Mild low-frequency conductive hearing loss before surgery; b: Almost complete air-bone gap
closure on the left side after an extended left mastoidectomy (canal wall-up technique).

a b



70 G. C. Modugno et al.

there was a functional hearing
result (Figures 5c,5d). The diag-
nosis of LCH was confirmed by
histopathology. A follow-up with
serial CT scans showed no further
advancements during the first
year, whereas multiple lesions
involving the ischiatic bone and
vertebral column were suspected
by CT and confirmed by PET
 during the subsequent period
(2003-2006), leading to cyclic and

systemic corticosteroid treatment.
Optical disorders linked to
 chiasmatic involvement of the
hypothalamic lesion were treated
with additional radiotherapy in
2006. The petrosal disease, which
had a slow evolution leading to a
cortical bone fistula on the right
side, was treated with surgical
debridement in 2006 with an
unsuccessful attempt of fistula
closure. Subsequent spontaneous

fistula closure followed accurate
management with periodic
 medications and topical corti -
costeroid application. To date, the
follow-up has not shown any
 substantial variations. 

Discussion

A review of the literature
 demonstrates that LCH is an
 infrequent finding in otology, as it

Figure 5
Pure tone audiometry of the right ear. a: Three years later the first right mastoidectomy, PTA showed a right low-frequency conduc-
tive hearing loss (tympanometry type B); b: Almost complete air-bone gap closure on the right side after an insertion of a ventilation
tube; c: Right low-frequency conductive hearing loss when the progression of the disease involved the mastoidectomy cavity and attic
recess; d: Partial air-bone gap closure on the right side after the revision surgery (canal wall-up technique).
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is impossible to find a real series.
In fact, most reports concern an
isolated case in adults, a report of
three cases being an exception.7

Although temporal bone involve-
ment is not exceptional in child-
hood,2,4,8,9 to our knowledge, this is
the third case of bilateral temporal
bone involvement in an adult
patient in the literature10,11 and the
second to present an association
with DI.10

Otologic symptoms are non-
specific and may simulate otitis
externa and media, acute
 mastoiditis, cholesteatoma, or a
variety of neoplasms.7,12 Hearing
loss is most commonly conductive,
although sensorineural impairment
and vertigo may rarely occur
because of the destruction of the
bony labyrinth.13 Facial nerve
 paresis or paralysis is rare.12

To assess systemic involve-
ment, chest and skeletal radio -
graphs and laboratory tests,
including a complete blood count,
liver function enzymes, and urine
osmolarity study after water
 deprivation, are used. In selected
patients, bone marrow aspirate,
immunological studies, pul-
monary functional tests, and liver
or lung biopsies may be recom-
mended. The use of HRCT and
MRI can define the extent of
osseous or soft tissue involve-
ment, even being non-specific.
Hence, definitive diagnosis is
made by histopathology on the
basis of morphological, immuno-
histochemical, and ultrastructural
features. Langerhans cells stain
positive for CD1a antigen, adeno-
sine triphosphatase, S100 protein,
and a-D mannosidase and reveal
Birbeck granules as cytoplasmic
inclusion bodies under electron
microscopy.14

Although occasionally defined
as “excellent,” the prognosis of

LCH is actually unpredictable.
Poor prognostic variables include
patient’s age, as younger people
tend to be more severely affected,
and the degree of organ dysfunc-
tion at diagnosis.12 The choice of
therapy is still controversial.
Therapeutic options for head and
neck lesions are tailored to the
extension of the disease and
include surgery, ranging from
biopsy with curettage to complete
excision when possible, radiation
therapy and systemic treatments.15

External radiotherapy, alone or
combined with surgery, is admin-
istered at low dosages, even in
older patients, to control local
lesions and DI with the early irra-
diation of the posterior pituitary-
hypothalamus axis. Most recently,
radiosurgery has been reported to
be effective in the treatment of
monolateral lesions of the tempo-
ral bone.16 Chemotherapy includes
corticosteroids and other drugs,
such as vinka alkaloid or
antimetabolite. 

Our experience suggests that,
even in the case of progressive
chronic disease, the ossicular
chain can remain uninvolved,
making conservative surgical
treatment that leaves an intact
canal wall possible. Progression
proved to be controllable by topi-
cal and systemic corticosteroid
therapy; moreover, spontaneous
regression has been reported in
many localizations, including
bone.17

Careful follow-up is essential
for detecting new lesions and the
multisystemic spread of the dis-
ease, and serial CT scans have an
important primary role in moni-
toring disease activity and treat-
ment response. When recurrences
at other locations are suspected,
resorting to PET is necessary to
better define the clinical picture.
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