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Cholesterol granulomas are benign granulomatous lesions caused by tissue reaction to a for-
eign body such as cholesterol crystals. These crystals have been are associated with pathologi-
cal conditions of pneumatized spaces, including those causing inadequate aeration, obstruc-
tion of drainage, and hemorrhage in pneumatized spaces, and where materials trapping materials,
such as hemosiderin or cholesterol become trapped, and then forming a cholesterol granulo-
ma. Cholesterol granulomas are frequently found in the temporal bones, with the middle ear,
mastoid caverna, and petrous apex being the most commonly affected sites. As there have been
few reported cases of cholesterol granulomas presenting as a mass in the external acoustic ca-
nal (EAC), a cholesterol granuloma occluding the entire EAC in a pediatric patient is considered
quite rare. We encountered a large cholesterol granuloma occupying the entire EAC, resulting
in total EAC occlusion in a 12-year-old girl. The granuloma was diagnosed via medical imaging
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and surgically excised.

Introduction

Acquired external auditory canal (EAC) stenosis is relative-
ly rare and results from infection, inflammation, trauma, and
tumors. The incidence of acquired EAC stenosis has been es-
timated at 0.6 cases per 100000 people.” Chronic otitis exter-
na is the most common cause of acquired EAC stenosis.” Neo-
plasms such as bony exostosis, benign inflammatory tumors,
and malignant lesions can also cause EAC occlusion. Choles-
terol granulomas are benign granulomatous lesions caused by
tissue reaction to a foreign body. The lesion formation is caused
by cholesterol crystals, and occurs secondary to insufficient
ventilation, drainage disorders, hemorrhage, and/or chronic in-
flammation.” This process was first described by Manasse” in
1894. These lesions have been reported in various regions of
the body where cholesterol crystals may form such as the lu-
ngs, breasts, peritoneum, mediastinum, liver, spleen, thyroid,

kidneys, lymph nodes, testis, facial skeleton, skull, and the tem-
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poral bones.™ Within the temporal bones, cholesterol granu-
loma is known to occur most commonly in the petrous apex.”'”
With few cases of cholesterol granuloma presenting as a mass
in the EAC having been reported, occlusion of the entire EAC
by a cholesterol granuloma in a pediatric patient is quite rare.”""
A pre-operative diagnosis of the EAC-occluding mass is nec-
essary to devise appropriate treatment, reduce operative com-
plications, reduce post-operative morbidity, and effectively re-
store hearing. Correct diagnosis of EAC stenosis is challenging
in young children owing to the low incidence of EAC masses
in the pediatric population. Here, we report a large cholesterol
granuloma occupying the entire EAC and resulting in its total
occlusion in a 12-year-old girl. The granuloma was diagnosed

via medical imaging and surgically excised.

Case Report

A 12-year-old girl presented with progressive hearing loss
in the right ear and was referred to our hospital. The patient
complained of progressive hearing impairment and fullness
of the right ear. She had no history of otitis media or previous
trauma to the ear. On physical examination, the right tympan-

Copyright © 2014 The Korean Audiological Society 89



Cholesterol Granuloma Occluding the External Auditory Canal in Child

ic membrane was not visible because of a mass that was com-
pletely obstructing the EAC. Right-sided hearing measured
using pure tone audiometry was 55 dB hearing level, with an
air-bone gap of 45 dB, demonstrating moderate, conductive
hearing loss (Fig. 1). The patient had a normal hearing thresh-
old in the left ear. High-resolution computed tomography (CT)
revealed a large, soft-tissue mass located in the right temporal
bone measuring 4.0 X 3.3 c¢m in size with clearly defined bound-
aries. The mass filled the right EAC and had eroded the later-
al part of the EAC and the mastoid cortex. The mass did not
involve the tympanic membrane, middle ear, ossicles, or mas-
toid antrum (Fig. 2). In order to better characterize the lesion,
magnetic resonance imaging (MRI) was performed. MRI re-
vealed a mass with high signal intensity in T1- and T2-weight-
ed images. Contrast-enhanced, T1-weighted images revealed
a non-enhanced mass with high signal intensity (Fig. 3).

Based on the diagnosis of a cholesterol granuloma from the
results of medical imaging, surgery under general anesthesia
was performed via a postauricular approach. A cystic mass
containing a sticky, brown-colored liquid was located just be-
low the subcutaneous tissue and was discovered to have erod-
ed the mastoid cortex at the posterior and superior portions of
the lateral EAC (Fig. 4A). The mass had extended near to the
tympanic membrane and superficial mastoid air cell but not
into the mastoid antrum or middle ear. After the mass was
completely excised (Fig. 4B), the widened EAC and exposed
mastoid air cells were covered with a posterior-based perioste-
al flap, and the skin of the EAC was repositioned. There were
no post-operative complications such as infection, bleeding, or
facial palsy. Histopathological analysis of the mass revealed a
typical cholesterol granuloma with numerous cholesterol clefts
surrounded by immature, fibrous tissue. The mass was also de-
scribed as having an abundance of polynuclear cells, giant cells,
and round cells (Fig. 5A).

Post-operatively, the child’s hearing was restored to the
threshold of 10 dB in the right ear (Fig. 6). At 2 years after sur-

gery, there were no postoperative complications, nor was there
recurrence or EAC stenosis (Fig. 5B).

Discussion

Cholesterol granuloma is a histological term used to describe
a tissue response to a foreign body such as cholesterol crystals.
It has been suggested that the major causes of cholesterol gran-
uloma are related to a number of diverse middle ear diseases:
insufficient ventilation, obstruction of drainage, hemorrhage
into pneumatized spaces, and chronic inflammation.” When a
ventilation problem occurs, edema of the mucous membranes
and rupture of a blood vessel may result secondary to the neg-
ative pressure created in the closed space. The degradation
products of hemoglobin may then be exposed to the surround-
ing tissue, causing a foreign-substance reaction.” Upon repeti-
tion of the inflammatory reaction and additional hemorrhage,
a cholesterol granuloma can form. In our patient, a cholesterol
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Fig. 2. A pre-operative temporal bone CT scans show a large, well-
circumscribed, iso-dense mass (arrow) filling the right external au-
ditory canal, eroding the mastoid cortex, and extending into the tem-
poral bone. A: Attic level at axial view. B: The external auditory canal
level at axial view.

Fig. 1. Pre-operative pure tone audio-

metry (PTA). The pre-operative PTA

average was 55 dB HL with an air-

bone gap of 45 dB HL, showing mod-

erate conductive hearing loss in the right
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granuloma formed a large mass in the EAC involving the lat-  and expanded to the mastoid and EAC.

eral aspect of the temporal bone, which appears to support the A cholesterol granuloma presenting as a mass and causing
local hemorrhage theory proposed by Friedmann.'” The lesion  total stenosis of the EAC in a young child is quite rare. When
may have originated inside of the tympanic bone of the EAC,  a well-marginated, isodense mass obstructing the EAC with

Fig. 3. Pre-operative magnetic res-
onance (MR) images. T1- (A) and T2-
weighted MR images (B) show a well-
circumscribed cystic mass (arrow) with
high signal intensity. The contrast-en-
hanced, T1-weighted image shows a
non-enhanced mass with high signal
intensity (C).

Fig. 4. Intra-operative findings. The
cholesterol granuloma are exposed
via a postauricular approach (A). Af-
ter the tumor was completely remov- [ §
ed, the tympanic membrane (aster- f§
isk), the widened external auditory i
canal, and eroded mastoid bone were
seen (B).

Fig. 5. A: Pathological findings show §
fusiform clefts created by cholesterol
crystals that have been dissolved dur-
ing processing. Many cholesterol crys- '§
tals are engulfed by multi-nucleated K
giant cells (H & E stain, x200). B: The
post-operative right eardrum 24 mon- §
ths after the surgery observed through
the patent external auditory canal.
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Fig. 6. Post-operative pure tone audiometry (PTA) 24 months after
surgery. Post-operative PTA demonstrates a normal hearing thresh-
old in the right ear.

an eroded mastoid cortex and no middle ear or mastoid antrum
involvement was revealed on CT, the following conditions
were considered in the differential diagnosis: a cholesteatoma,
otitis externa, or a rare neoplasm of the temporal bone, includ-
ing a malignant or benign tumor such as a mucinous cyst or a
branchial cleft cyst. Additionally, MRI imaging showed high
signal intensity on both the T1- and T2-weighted images, and
there was no gadolinium enhancement to suggest a cholester-
ol granuloma. Diagnostic imaging including CT and MRI are
essential in establishing the appropriate diagnosis and treat-
ment plan for a cholesterol granuloma. It should be noted that
the pathognomonic MRI findings for a cholesterol granuloma
consist of high signal intensity on both T1- and T2-weighted
images due to cholesterol crystals and hemoglobin degrada-
tion products."”

Cholesterol granulomas do not routinely require surgery.
However, surgical intervention may be considered based on
the size and location of the lesion, the existence of symptoms,
and the necessity for diagnostic confirmation.'*" In this case,
the mass was excised through limited mastoidectomy, and the
widened EAC and opened mastoid air cells were covered with
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a posterior-based periosteal flap. As a result of surgical inter-
vention, the patency of the EAC was maintained without the
post-operative complications of necrosis or stenosis.

A cholesterol granuloma occluding the EAC in a young child
is quite rare. The authors of this case report a rare large choles-
terol granuloma in the EAC of a 12-year-old child that was di-
agnosed by pre-operative CT and MRI scans, surgically re-
moved, and reconstruction performed without any complica-
tions. Normal hearing was restored after surgery. Even in rare
diseases, patients can be treated safely through proper diagno-
sis and appropriate treatment.
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