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Analysis of 30 Cases with External Auditory Canal Cholesteatoma
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ABSTRACT Objective: To investigate the clinical features and the optimal treatment to improve clinical diagnosis and prognosis of
external auditory canal cholesteatoma(EACC). Methods: A retrospective study was carried out 30cases (32ears) with EACC were chosen.
12 ears whose lesion located in external auditory canal without bone destruction were cleared the lesion under ear endoscope; 10 ears
whose lesion located in external auditory canal with extensive bone destruction or stenosis were cleared the cholesteatoma and done
external auditory canal plasty by endaural incision under microscope; 10 ears whose lesion invaded into tympanic cavity or mastoid were
done radical mastoidectomy by postauricular incision, if it's fitting, typanoplasty was done in addition. Results: All the patients were diag-
nosed EACC in pathology. After surgery, the external auditory canal generous was kept, and the skin returned to normal to prevent

epithelium accumulating. They had no reoccurrence in more than one year's following up. Conclusions: The combination of endoscope

and microscope could remove cholesteatoma completely which will prevent residue and recurrence and improve hearing.
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Introduction

Acquired cholesteatoma is an inflaimmatory mass of the
petrous temporal bone. It is most commonly encountered in the
middle ear cavity. External auditory canal cholesteatoma (EACC)
is an uncommon form of cholesteatoma. It is rare entity with an es-
timated occurrence of one in 1000 new patients at otolaryngology
clinics. A cholesteatoma is a cystic structure lined by keratinizing
stratified squamous epithelium with associated periostitis and bone
erosion. EACC is easily mixed with keratosis obturans (KO)and
External ear canal cerumen. And patients may suffer a lot from
hearing loss, otorrhea, ear pain, often be misdiagnosed as middle
ear cholesteatomas. In this paper, 30 cases (32 ears) whose final
diagnosis was EACC by clinical and pathological methods from
1994 to 2009 in our department were studied.

1 Material and Methods

1.1 Clinical data

In 30 EACC cases (32 ears), 9 cases were male and 21 were
female. The patients' ages range from 4 to 75 years old (mean age,
27 years). 15 cases happened in the left ear, 13 in the right ear, and
2 in both ears. Clinical manifestations: There were hearing loss in
all 32 ears; otorrhea in 19 ears, of which 13 ears were purulent ot-
orrhea and 9 ears were bloody otorrhea; Ear pain in 18 ears; and
tinnitus in 8 ears. The interval from the onset of symptoms to visit-

ing doctor was 8 days to 20 years. None of them were affiliated
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with facial palsy in their visiting.

Clinical examination: All external auditory canals of the pa-
tients were blocked with gray squamous epithelium things or
gray-brown mass as cerumen. 9 of them show granulation ob-
structing the access of external auditory canal, skin erosion and
purulent discharge, gray masslike keratinized epithelium could be
seen after removing the granulation. 3 canals were occluded by
cerumen in which there was white masslike squamous epithelial
keratosis after removing the cerumen. 2 ears, blocked, proliferated
with scar in depth of which existed cholesteatoma.

Results of pure tone threshold: 30 patients have varying de-
grees of hearing loss. Ossicular chain intact in 30 ears, the lan-
guage frequency (500Hz, 1 kHz, 2 kHz), air conduction threshold
average (41.25 % 11.62) dB, bone conduction threshold average
(17.01 £ 9.06) dB, air-bone gap average (22.99 £ 7.15) dB. 2
patients whose ossicular chains were destroyed, the language fre-
quency (500Hz, 1kHz, 2kHz) , air conduction threshold average
(61.67 = 4.08) dB, bone conduction threshold average (23.33
2.58) dB, air-bone gap average ( 39.17 £ 3.76) dB.

Temporal bone CT scanning: 31 of the 32 ears were pneu-
matic mastoid, while 1 ear was diploic mastoid. Bone segment of
external auditory canal was filled with soft tissue shadow in all the
patients and bone wall expanded to vary direction in different de-
gree by erosion, the typical ones were changed into the shape of
flask whose mouth is small as bottom broad, tympanic shield plate
showed dilatancy bone defection from outer to the inner side, and
tympanic membrane was always be pushed attached to the
promontory. CT performance refers to H o 1 t stage!, the develop-
ment of EACC is divided into three stages: I, Bony wall of the
external auditory canal cholesteatoma was oppressive limitations

caused by more superficial pits; Il , the formation of
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cholesteatoma pouch, limited to the external auditory canal, and
bone wall erosion; Il , destruction of the external auditory canal
cholesteatoma invaded the attic, mastoid In this study,12 ears
were in stage I( Figurel ) ;10 ears in stage Il ( Figure2 ); 10 ears in
stage Il ( Figure3).

In surgery: All cases of bony external auditory canal expan-
sion, full of cholesteatoma. There were 6 ears, for which the lesion
destroyed the posterior wall of external auditory canal, and the vi-
olation of the mastoid cavity. There were 2 ears, for which the
tympanic shield plates are destroyed and invaded lesions attic.
There were 2 ears, for which the tympanic plate and external audi-
tory canal posterior wall of shields are destroyed; the lesion invad-
ed the mastoid sinus tympani drums. 28 eardrums intact, but the
tympanic membrane retraction cholesteatoma oppression. 2 mem-
brana flaccida were Perforating. 2 eardrums were completely de-
stroyed. ossicular chain of 30 ears were integral and in good activ-
ity. 2 ears malleus, incus, stapes damage absorption.

Pathology: All the pathological diagnosis after surgery were
cholesteatoma.

1.2 Treatment

Different management should be chosen according to the dif-
ferent clinical stage.

1.2.1 Lesions cleared in the ear endoscopy(12ears) 10 stage
I ears and 2 stage I ears were performed. There were less bone de-
struction and more lenient external auditory canal cartilage seg-
ment in all the ears undergoing ear endoscopy. By 00 ear endo-
scope through the external ear canal, the cholesteatoma were pried
along the canal wall gently with detacher, to separate it from the
bone wall and removed or draw it oft; During the whole operation
it was necessary to avoid damaging the tympanic membrane. If it
is accompanied with granulation proliferation, granulation prolif-
eration should be cut off with polyp forceps. The destruction of
bone walls were detected by 300 ears endoscope and the residual
cholesteatoma epithelium, granulation tissue and pus were cleaned
up, avoiding damage the external auditory canal skin. After the op-
eration, Levofloxacin Hydrochloride + dexamethasone gauze were
used to fix into the canal, and dressing was changed once one day,
last 3 days. Then the ear canal was washed with 3% hydrogen per-
oxide and the compound chloramphenicol ear drops for 1 week.
Patients should be periodically reviewed.

1.2.2 Lesions Cleared under the microscope by the endau—
ral incision (10 ears) 2 stage I ears and 8 stage II ears. All their
lesions were confined to the external ear canal and cartilage sege-
ment of the external auditory canal are narrowed. The lesions were
cleared under microscope by incision in the ear, and then external
ear canal was polished as enlargement. That was, removing the
relatively narrowed part of the bony external auditory canal, thus

expanding the bony external auditory canal homogeneously. For

the patients with aural atresia, atresia open were usually cut before
giving above treatment.For patients with large skin defects. Tem-
poral fascia was taken as graft to promote wound healing. Then,
filling gelatin sponge and iodoform gauze into the canal. After 2
weeks, we took out the wadding, dressing and reviewing regularly.
1.2.3 Lesions Cleared under the microscope by the postau—
ricular incision (10 ears) they were all stage Ill ears in which
the cholesteatoma invaded into attic or the mastoid sinus drum.
Post auricular incision was token and the lesion was cleared under
microscope. For 6 ears with mastoid disease, the mastoid cavity le-
sions were clear, and then they were closed with autologous tem-
poral fascia mastoid cavity. 2 ear lesions invaded the attic, tym-
panic membrane perforation of the Ministry of relaxation, the le-
sions cleared with autologous temporalis fascia patch perforation.
For 2 ears, the lesion invaded tympanic cavity, antrum tympan-
icum and the mastoid sinus. Malleus, incus, stapes bone destruc-
tion, radical mastoidectomy remove lesions. Excluding these pa-
tients, the remaining cases were made canal plasty. Autologous
temporal fascia was used to repaired the eardrum perforation and
the surgical cavity was packed with gelatin sponge and iodoform
gauze. 2 weeks later, the iodoform gauze were removed and
dressed regularly. 6 to 8 weeks later, the cavity healed and cover-

age with epithelium.Reviewing regularly.

2 Results

All 30 patients (32 ears) were cured and followed up for more
than 1 year, there was no cholesteatoma recurrence. 12 ears in
stage I , 10 ears in stage I, and 6 ears in stage I, these patients
were done Simple cholesteatoma dissection. After operation their
hearing returned to normal. 2 ears were done tympanic
cholesteatoma dissection and repaired the patients (those intact os-
sicular chains). After surgery, they returned to normal hearing. Air
conduction threshold average (21.59 + 3.74) dB, compared with
preoperative, t = 14.25, P <0.01 statistical significance. Bone con-
duction threshold average (18.26 + 4.37) dB, compared with pre-
operative, t = 1.25, P> 0.05, the difference was not statistically sig-
nificant. Air-bone gap average was (3.33% 3.14) dB. Compared
with preoperative, t = 20.1 P <0.01 significant difference; 2 ears
who do radical mastoidectomy (ossicular chain breaker), after op-
eration, air conduction threshold average (60.83 £ 5.85) dB, com-
pared with preoperative, t = 0.54, P> 0.05, the difference was not
statistically significant. Bone conduction threshold average (23.33
+ 2.580) dB, compared with preoperative, t = 0, P> 0.05, the dif-
ference was not statistically significant. Air-bone gap average was
(37.50 + 4.18) dB, compared with preoperative, t = 1.58, P> 0.05,

the difference was not statistically significant.

3 Discussion
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External auditory canal Cholesteatoma is an external ear
canal disease that originate from external ear canal epithelium
clumps containing cholesterol crystals, but the exact etiology is
unclear. In EACC, lateral epithelium desquamation is affected.
Keratin debris is blocked, causing local erosion and bone lysis,
which can be severe 3. Commonly, most onset of EACC was in
nature, and few get the history of surgery, trauma or inflammatory,
which can destroy the integrity and physiological function, leading
to cell proliferation of stratum germinativum and apoptosis barrier
of keratinocyte which will provoke proliferation, abscission and
accumulation of keratinized squamous epithelium. Meanwhile, the

fallen epithelium will exclude difficult if there exists factors as

Fig 1 Both sides of the mastoid processes are gasification type. The right
ear canal with soft tissue density and slight expansion of the external

auditory canal bone.

Fig 2 Both sides of the mastoid processes are gasification type. Right side
of the bony external auditory canal can be seen within the soft tissue
density, local bone destruction, the formation of the capsular bag,
expanding external auditory canal bone, mastoid air room soft tissue

density, and room separated without damage.

Figure3 Both sides of the mastoid processes are gasification type. The left
tympanic cavity, mastoid and ear canal filled with soft tissue density, the
left mastoid air cell bone is destroyed, expanding external auditory canal

bone

self-cleaning barrier, stenosis of external ear canal, or congenital
aural atresia, and so on.

At present, the normal metabolism of ear canal skin is dis-
turbed, the over proliferated and keratotic cell falls and accumulate
in the external ear canal, the inner part of the accumulated epithe-
lium become hypoxia, corrupt and decompose, resulting in choles-
terol crystals into cholesteatoma. Meanwhile, granulation tissue
produces epidermal growth factor and lyocollagenase which cor-
rode the bone wall of external auditory canal and grow invasively
to dilate the external auditory canal wall to the surrounding, which
may corrode the structure of middle ear leading to widespread
bone destruction ™ °. However, the mechanism of the bony de-
struction in cholesteatoma remains controversial. Most theories of
the bony destruction or resorption in cholesteatoma with chronic
otitis media involve pressure necrosis, osteolysis, or contact be-
tween the inflammatory granulation tissue and bone, which cause
a series of enzymatic bony destructions 7.

Local inflammation, in which IL-1, TNF-a and GM-CSF
(Granulocyte-macrophage colony stimulating) factor are the main
factors leading to dissolution and absorption of sclerotin is the pri-
mary cause of bone destruction caused by EACC. Bujia J ¥ proved
that IL-1 originating from keratinocyte plays an important role in
the high proliferation of keratinized epithelial and bone destruction
by gene express detection techniques.

In the early stage, patients with EACC may feel blocked, as it
developed, it may present with hearing loss, tinnitus, smelly or
bloody purulent secretion. In severe patients, it may accompany
with ear-ache, headache, or facial palsy, and so on. Its main clini-
cal features are intermittent or persistent ear pus, dull pain, chok-
ing feeling, hearing loss and bony external auditory canal expan-
sion.

In clinical, it needs to distinguish from middle ear
cholesteatomas, keratosis obturans (KO). Both EACC and middle
ear cholesteatomas get the same tissue source, which show same
biological behavior as over proliferation of squamous epithelium,
accumulation of fallen keratotic epithelium and erosion of scle-
rotin. But, there exists difference in etiology, development, and
treatment, so, it was necessary to differentiate them. The incidence
rate of EACC is lower when the cholesteatoma increases; it not
only produces compressive bone absorption, but also dilates the
external auditory canal by the proteinase in cholesteatoma. It may
destroy the anterior and inferior wall of the canal besides the supe-
rior posterior mastoid and atticus. Embolization of the external au-
ditory canal keratosis often involved both ears, no bone damage,
mostly acute pain, often accompanied by sinusitis and bronchiecta-
sis, only non-surgical method to clear the lesions ¥, External au-
ditory canal is characterized by bone erosion.

The destructive points of EACC are mainly located in the ex-
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ternal auditory canal, when it invades into middle ear, it manifests
as the erosion of tympanic shield plate from external auditory
canal. In pneumatic and diploetic mastoid patients, the tympanic
membrane is usually pushed onto the promontory. In patient with
sclerotic mastoid, the damage of middle ear cholesteatomas is of-
ten from the attic to tympanic shield plate, and the hhorizontal seg-
ment of facial nerve bony tube and cone curved pipe segment of
bone is relatively in high risk of involvement. And in EACC, vio-
lations of external auditory canal vertical segment of the facial
nerve and chorda tympani tubules more easily involved ',

Management of the patients is notably different duing to its
clinical stages. High-resolution computed tomography can be used
to detail the middle ear structures of the facial nerve and semicir-
cular canals and the tegmen tympani "2. According to Holt stage, it
was believe that patients in stage | and those in II but not associ-
ated with cartilage canal stenosis could be managed under endo-
scopic surgery, during which keeping the tympanic membrane in-
tegrity; patients in stage Il associated with the external auditory
canal cartilage segment stenosis, the cholesteatoma plug in the ex-
ternal ear canal to form a capsular, and corrode the bone wall. The
external auditory canal would be in the shape of flask after remov-
ing the cholesteatoma which is not good for drainage. It was need
to do external auditory canal plasty to promote the discharge of se-
cretion to prevent the recurrence of cholesteatoma; Patients in
Stage Ill, the cholesteatoma invaded into the attic, sinus and mas-
toid drum, should be done mastoidotympanectomy under micro-
scope in anesthesia, removing the foci. If it was fitted, tym-
panoplasty would be done, which not only clearing the lesions but
also improving the hearing.

In the healing process of EACC, it requires remove the
cholesteatoma thoroughly in principle, However, there is blind
area in surgery because the lesions could not be detected directly
duing to the concealed lesion in patients with EACC whose audi-
tory canal cartilage segment expanded and bone segment nar-
rowed. And the lesion not only localed in the external auditory
canal, but also invaded into tympanic cavity and mastoid. The
surgery may be done under microscope or direct vision, in which
the visual fields was small and vague and it may hurt tympanic
membrane, facial nerve, and lesions usually were left over. The
tympanic and mastoid segments were mostly vulnerable to injury
during otologic surgery!*". Although facial nerve injury was an i-
atrogenic complication, incidence had declined markedly, from
15% to 1%, because of improvements in surgical microscopy and
with the use of motorized drills . Ear endoscope could provide
good lighting and high-resolution images, and the angle and dis-
tance of observation can be adjusted. It's easy to round the physio-
logical curvature in different angle so as to get close the lesion for

detailed observation. It made up for the shortcomings of conven-

tional microscope, and also reduced unnecessary surgical incision.
But there still were drawbacks, such as operate with only one
hand, the image was planar, and the endoscope was easily contam-
inated with blood, thus increased the difficulty of surgery. More-
over, it's a defective operation to remove the ear bone endoscope
with an electric drill under endoscope. Therefore, some patients
need further exposure of the operative field can't remove the lesion
under endoscopic ear completely.

Surgical microscope could show the field clearly, which pro-
vides reliable three-dimensional sterecoscopic images, and the eye-
piece was far from the surgical operating area, avoiding being con-
taminated. And we can operate in two hands which reduces the
difficulty of surgical procedure too. For patients who need radical
mastoidectomy line operation was necessary. However, because of
its cost, narrowed operative field and observation only in lens axis,
its promotion and application are limited. Thus, both endoscopic
and microscopic ear surgery get their advantages and disadvan-
tages in otologic surgery. In clinical work, the combination of en-
doscopy and microscopy in clearing chelesteatoma will remove
the cholesteatoma clearly and prevent recurrence, and we can see
the lesion directly to make sure the degree. If it's feasible for tym-
panoplasty, we will do it to improve the hearing and the life quali-
ty of patients.
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