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Introduction

Actinomycosis is a chronic granulomatous contagious dis-
ease, caused by Actinomyces, a slow growing, anaerobic, 
gram-positive, non acid-fast, filamentous bacterium. Actino-
myces species are commensal flora of the oropharynx, gas-
trointestinal tract and female genital tract in human. It was 
once a fatal disease, however in the antibiotic era, it is well 
cured by most of the antibiotic treatment. Still, Actinomyco-
sis usually needs open biopsy for confirm diagnosis and re-
quires long term antibiotics administration. It often mimics 
tumor or fistula tract with swollen mass or draining sinus 
respectively. Most infection are cervicofacial, followed by 
thoracic and abdominal area.1) Actinomycosis occurring in 
middle ear is rare, and moreover, there was only one report 
with inner ear involvement. Here, we report the second world-
wide case of middle ear Actinomycosis involving facial nerve 
and labyrinth.

Case

A 60-year-old female patient presented our hospital with 
acute left facial paralysis symptom. She was taking medica-
tion for hypertension, otherwise her past history was non-
specific. She had left side impaired hearing and left otorrhea 
for 3 years. Then 3 days previously, left otalgia and left facial 
paralysis with House-Brackmann (HB) grade IV occurred. 
She also complained of intermittent dizziness, however nys-
tagmus was absent. No other cranial nerve was involved. Her 
left eardrum was bulged with purulent pulsating discharge 
(Fig. 1). Pus culture and temporal bone CT was done. Candida 
albicans was noted in pus culture. Temporal bone CT demon-
strated complete opacification of the left middle ear cavity and 
mastoid (Fig. 2A). Ossicular erosion and lateral semicircular 
canal bony dehiscence were also noted. Pure tone audiogram 
showed total deafness on the left side, whereas right side nor-
mal. With the impression of left chronic otitis media with com-
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plicated facial nerve palsy, she underwent canal wall down 
mastoidectomy, tympanoplasty and facial nerve decompres-
sion. Intra-operative finding showed thick granulation tissue 

filling the middle ear cavity (Fig. 3A). Malleus and incus 
were almost totally eroded. Stapes was preserved with intact 
superstructure. Focal dehiscence covered by granulation tis-
sue was noted at the tympanic segment of facial nerve (Fig. 
3B). Granulation tissue was gently removed from the facial 
nerve. Lateral semicircular canal appeared as a blue line sug-
gesting that the membranous labyrinth was intact. Bony de-
hiscence was reinforced with perichondrium. Post wall of ex-
ternal auditory canal was reconstructed with anterior based 
musculoperiosteal flap. The day after the operation, left facial 
paralysis was HB grade III, further more improving to grade 
II a week later. Final biopsy revealed to be Actinomycosis 
with ‘sulfur granule’ formation (Fig. 4). Together with high 
dosage of steroid due to facial palsy, intravenous ceftriaxone 
(2 g/day) was administered for a week and then oral cefcapene 
(300 mg/day) was given for 6 months postoperatively. The 
facial paralysis was completely recovered to normal after 1 
month. After 6 months, dizziness was absent and facial nerve 
function remained to be intact. Her neodrum was intact and 

Fig. 1. Left ear drum showing postero-superior bulging with puru-
lent discharge.

Fig. 2. Pre-operative (A) and 6 mon-
th’s post-operative (B) temporal bone 
CT scan. A complete soft tissue opaci-
fication is noted in middle ear cavity 
and mastoid. Also an ossicular ero-
sion (black arrowhead) and bony 
dehiscence of the lateral semicircu-
lar canal are shown (black arrow) (A). 
A well aerated middle ear cavity lat-
eral to facial nerve tympanic segment 
is seen post-operatively (*) (B). A B

Fig. 3. Intra-operative findings. Thick 
granulation tissue covering the facial 
nerve was noted (black arrowhead) 
(A). After removing the granulation 
tissue, facial nerve tympanic segment 
with bony dehiscence was seen (black 
arrow). The stapes superstructure was 
intact (*) (B).

A B
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follow up temporal bone CT showed aeration in middle ear 
with no evidence of recurrence (Fig. 2B). 

Discussion

Among 14 Actinomyces genus, 6 bacilli such as Actinomy-
ces israelii, Actinomyces naeslundii are known to cause infec-
tion in human body. This species was first described as a hu-
man pathogen by Israel in year 1878. It was once a fatal disease 
in the pre-antibiotic era, with reports of 62% mortality.2) 

Actinomyces itself has low pathogenicity and is a normal 
flora in oral, gastrointestinal and female genital tracts.1) It is 
characteristically spread by direct invasion through mucosal 
injury due to as trauma, dental cares, tooth extraction, surgery 
or preceding infection.1) Consequently, the most common 
site of the infection is cervicofacial, especially around the 
mandible, followed by thoracic and abdominal region in im-
munocompetent patient.3) Middle ear is a rare site for Acti-
nomycosis, as recently reviewed that in the antibiotic era, only 
26 cases were reported in English written literature.4) It can 
occur in any ages, most frequently infecting young to middle-
aged adult.3,5) It seems that this tendency is somewhat young-
er in middle ear Actinomycosis. It has been shown that more 
than half of the middle ear Actinomycosis occurred at the age 
under 15.4,6) This might have been due to that children are 
prone to ascending infection through Eustachian tube.7) 

Diagnosis of Actinomycosis is rather challenging because 
it has no typical sign or symptoms. In cervicofacial infection, 
patient frequently present with chronic swelling8) and is of-
ten misdiagnosed as malignancy. Actinomycosis in the mid-

dle ear shows chronic intermittent otorrhea most commonly.6) 
As in our case, ear drum is usually bulged with or without 
perforation. Hearing impairment can occur in several degree. 
In present case, the patient was totally deaf, with ossicle ero-
sion and labyrinth involvement. Combined facial nerve palsy 
was reported only in one case worldwidely.7) In that report, 
the patient was 11 year old boy with facial weakness HB grade 
V. After operation and 6 month’s antibiotics treatment, the 
final outcome was HB grade II. In our case it was 60 year old 
female with initial grade VI. Fortunately, after 6 month’s treat-
ment it was completely recovered. Culture of Actinomycosis 
may not be useful due to false negative ratio up to 70%. In-
stead, other micro-organism can be co-infected and detected 
like Fusobacterium, Bacteroides, Haemophilus, Eikennella, 
Staphylococcus, Streptococcus, Gemella, Neisseria and Eu-
bacterium.9) These co-pathogen can facilitate mucosal pene-
tration and spread of Actinomyces. Candida albicans was not-
ed in our case. Confirm diagnosis usually needs soft tissue 
biopsy. Typically ‘sulfur granule’ is noted in Actinomycosis. 
Sulfur granule is a clump of filamentous actinomycete colo-
nies with polymorphonuclear neutrophils. Sulfur granules are 
nearly pathognomonic for Actinomycosis, although Nocardia 
can also form it.10) Nocardia can be distinguished from Acti-
nomycosis since Nocardia is fast growing and positive for 
acid-fast staining. 

Standard treatment of Actinomycosis is surgical debride-
ment with long-term antibiotics administration.6) Debride-
ment is need for disease removal as well as for diagnosis. As 
in our case, thick granulation tissue can be encountered dur-
ing the operation in middle ear Actinomycosis. It has been 
suggested that this granulation provides anaerobic environ-
ment for the Actinomyces.11) Actinomyces is susceptible to 
many antibiotics, still, penicillin is the first line drug. Usually 
antibiotics regimen consist of 2-4 weeks high dose intrave-
nous (iv) administration followed by 6 to 12 months per-oral 
antibiotics.1) In the present case, the infection was successfully 
cured with tympanomastoidectomy and a week ceftriaxone 
iv followed by 6 months’ oral cefcapene. 
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Fig. 4. Hematoxylin & eosin staining demonstrates sulfur granule. 
Cauliflower like appearance consist of clump of filamentous mi-
cro-organisms and polymorphonuclear neutrophils are seen. This 
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