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A great mimicker of mastoiditis: Multisystem 
Langerhans’ cell histiocytosis
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Abstract

Langerhans’ cell histiocytosis (LCH) is a rare group of diseases characterized by abnormal clonal proliferation of Langer-
hans cells in one or more systems. LCH can occur in any system. We report a case of bilateral otologic LCH that presented 
as a case of mastoiditis. Despite multiple courses of antibiotics, there was no improvement. Subsequent excision biopsy 
of a postauricular mass confirmed the diagnosis of LCH. The patient responded well to chemotherapy.
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Introduction
Langerhans’ cell histiocytosis (LCH) is a rare group of 
diseases characterized by abnormal clonal proliferation of 
Langerhans cells in one or more systems. LCH occurs in 
all age groups but is most common in children from one to 
three years old. LCH has a low incidence, around three to 
five cases per million children each year.[1] In order to es-
tablish a definitive diagnosis, either Birbeck’s granules must 
be identified on electron microscopy or the immunohisto-

chemical staining of the cell must be CD1a, S100 and/or 
CD207 (Langerin) positive.[2]

LCH can occur in any system. The most frequently af-
fected area of the head and neck is the flat bones of the skull, 
followed by the meatal skin of the external auditory canal, 
the cervical lymph nodes, the temporal bone, the maxilla 
and the mandible.[3] Temporal bone involvement occurs in 
15-25% of LCH cases with bilateral disease in 25-30% of
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those cases.[4,5,6] The other possibly involved organs are 
the skin, pituitary, liver, spleen, lung and lymph nodes.[7] 
The clinical course of LCH is unpredictable and can range 
from spontaneous resolution to rapid progression and even 
fatal disease. Liver or spleen involvement indicates poor 
prognosis.[8]

Case Report
A 9-year-old boy presented with left posterior auricular 
swelling for 9 months that gradually increased in size but 
was not painful. Subsequently, he developed bilateral ear 
discharge one month later. His hearing started to reduce 
bilaterally and was progressively worsening. However, he 
denied vertigo or tinnitus. There were no significant nasal 
symptoms. 

He was treated at a district hospital and was given mul-
tiple courses of antibiotic ear drops as well as oral antibiot-
ics. However, despite multiple courses of antibiotics he still 
had persistent ear discharge and the postauricular swelling 
gradually increased in size.

He was then referred to the otorhinolaryngology team 
in a tertiary hospital. On examination, there was a postau-
ricular mass measuring about 1cm x 2cm, brownish, smooth 
surface, soft, friable but non-tender (Figure 1).  Otoscopy 
examination showed pinkish moist soft tissue in both ex-
ternal ear canals. The view of the tympanic membrane 
was obscured by the soft tissue. Facial nerves were intact 
bilaterally and there was no palpable neck node. Hearing 
assessment was performed and showed bilateral profound 
mixed hearing loss. 

Figure 1. A- Left post auricular mass measuring 1x2cm, brownish, granu-
lar surface, soft, friable, non-tender. B- Excision of left postauricular mass

Laboratory studies revealed normal hemoglobin lev-
el with normal total white cell count. C-reactive protein 
and erythrocyte sedimentation rate were both elevated 
at 22 mg/L and 62 mm/hour, respectively. Mantoux test 
was negative. Sputum was negative for acid-fast bacilli and 
chest X-ray was normal. 

High-Resolution CT of temporal bone revealed that 
bilateral external ear canals and bilateral mastoid air cells 
were filled with soft tissue (Figure 2). The right stapes was 
eroded but the left stapes and both mallei were present 
normally. Lytic lesions were seen at the base of the skull 
and mastoid bone. Brain MRI excluded any brain paren-
chymal extension, however, there were bilateral adjacent 
dural and leptomeningeal enhancements noted at the mid-
dle temporal fossa.

Bilateral examination under a microscope and excision 
biopsy of the left post-auricular mass were then performed 
(Figure 2).  Microscopic examination showed pinkish gran-
ulation tissue in both external auditory canals. Bilateral 
tympanic membranes were intact but dull. A post-auricular 
mass measured 1x2cm, and was brownish, with granular 
surface, soft and friable. Histopathological examination of 
the postauricular mass was consistent with LCH and tis-
sue fragments were infiltrated with neoplastic Langerhans 
cells that were oval in shape, having indented nuclei 
(Figure 3A). These histiocytes were immunoreactive 
to CD1a (Figure 3B).

Figure 2. A- High-Resolution Computed Tomography of temporal bone 
revealed left external ear canals and left mastoid air cells were filled with 
soft tissue. B- High-Resolution CT of temporal bone revealed right ex-
ternal ear canals and right mastoid air cells were filled with soft tissue.

Figure 3. A- Tissue fragments infiltrated with neoplastic Langerhans 
Cells that are oval in shape, having indented nuclei. B- Langerhans’ cell 
histiocytosis immunoreactive to CD1a.

A skeletal survey was done and revealed no focal lytic 
lesions in the bilateral upper and lower limbs, pelvic bone, 
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vertebrae or chest. A bone scan showed increased uptake 
of tracer in the temporo-mastoid bone region during the 
delayed phase and was consistent with LCH of the tem-
poro-mastoid bone. Bone Marrow Aspiration Trephine 
showed no evidence of marrow infiltration. Computed to-
mography of thoracic abdomen and pelvis showed no evi-
dence of other system involvement.

He was stratified as LCH–MS–RO- (postauricular 
skin, temporal bone and dura involvement) and was giv-
en 4 months of Stratum I chemotherapy, which consisted 
of vinblastine and prednisolone. However, repeated CT 
brain, HRCT temporal bone and bone scan noted that the 
lesion was not responsive to Stratum I chemotherapy. Sub-
sequently, 6 months of Stratum II chemotherapy was given 
by the paediatric oncology team. The Stratum II chemo-
therapy consisted of cytarabine, vincristine and predniso-
lone. Repeated CT brain, HRCT temporal bone and bone 
scan after completion of Stratum II chemotherapy showed 
no residual disease. Post stratum II chemotherapy he was 
given 24 months of continuation therapy consisting of oral 
methotrexate and oral 7-mercaptopurine, which he is cur-
rently on. On follow-up, the patient tolerated the medi-
cation well without side effects. Otoscopy examination 
showed no ear discharge, and soft tissue mass in the ex-
ternal ear canal was resolved. His facial nerve was normal. 

Discussion
LCH with otologic involvement is estimated to be around 
15-61% of all cases of LCH.[10,11,12] Unspecific otolog-
ic symptoms such as otorrhea, otalgia, dizziness, mastoid 
swelling or temporal bone mass are the otologic presenta-
tions of LCH.[13] 5-25% of LCH patients present with sole-
ly otologic symptoms initially, just like our patient’s clinical 
presentation, mimicking the presentation of mastoiditis.
[10,11,12] Differentiating mastoiditis from LCH can be chal-
lenging, however there are some clues that prompt the di-
agnosis of LCH. Retrospectively, in our patient, there was 
no fever, and despite topical and systemic antibiotics, ear 
discharge and postauricular swelling persisted. In both mas-
toiditis and LCH, soft tissue can be present in the exter-
nal auditory canal. Tenderness and erythema postauricular 
swelling are usually present in cases of mastoiditis. Howev-
er, a postauricular mass may or may not be tender in cases 
of LCH. In LCH, the tympanic membrane can be normal, 
signifying the importance of examination under the micro-
scope to differentiate between mastoiditis and LCH. 

Besides mastoiditis being a mimicker of LCH, there are 

two other histological differential diagnoses, which are ex-
tra nodal sinus histiocytosis with massive lymphadenopa-
thy (Rosai-Dorfman disease) and non-Hodgkin malignant 
lymphoma. If a postauricular mass is present, it is advised 
to excise the mass and send for histopathological examina-
tion to confirm the diagnosis. Rosai-Dorfman disease may 
occasionally involve the ear and temporal bone region.[14] 
Both LCH and Rosai-Dorfman disease are S-100 protein 
reactive, however, Rosai-Dorfman disease is nonreactive 
for CD1a and Langerin.[15] Light microscopy usually can 
differentiate LCH from malignant lymphoproliferative 
disease. If necessary, immunohistochemical stains can be 
used.

Surgically managed otologic LCH has been associated 
with a high rate of complications.[3] Normal facial nerve 
landmarks can be obscured in LCH and hence facial nerve 
palsy is at risk. Aggressive LCH can expose the sigmoid si-
nus and dura, [16,17] thereby increasing the risk of a dura tear 
if operative management is chosen. LCH–MS–RO- with 
otologic involvement responded well to Stratum II chemo-
therapy consisting of cytarabine, vincristine and predniso-
lone. Repeated HRCT temporal bone post-chemotherapy 
showed no residual disease. The patient tolerated chemo-
therapy well without side effects of chemotherapy.

Table 1. Langerhans cell histiocytosis classification according to the 
Histiocyte society 9

Subtype Description

LCH – SS A single organ is affected; no lung or risk organ 
involved.

LCH lung Lung involvement but no risk organ.

LCH – MS – RO- Multiple systems affected but no lung or risk 
organ involved.

LCH – MS – RO+ Multiple systems affected and at least one risk 
organ involved.

LCH: Langerhans’ cell histiocytosis, MS: multiple systems, RO: risk or-
gans, SS: single system 
* Four different subtypes of LCH are defined by the Histiocyte Society
depending on the number and kind of organs (systems) involved. Risk
organs are the spleen, liver or hematologic system.

Conclusion
Temporal bone LCH presentation is similar to mastoiditis. 
A high index of suspicion and prompt diagnosis is crucial 
especially if the condition does not improve with antibi-
otics. Biopsy should be taken to confirm the diagnosis of 
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LCH. Multisystem LCH with otologic involvement but 
without risk to organs or lung involvement when treated 
with chemotherapy shows good outcomes.
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