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                        CASE REPORT    

 Aspergillus mastoiditis in an immunocompetent patient: 
A case report and review of the literature      

    MONA     YOUSSEF  1  ,       MARC     BASSIM  2  ,       NINA     SHABB  3     &         SOUHA S.     KANJ  1    

  From the   1 Department of Internal Medicine, Division of Infectious Diseases,  2 Department of Otolaryngology, and 
 3  Department of Pathology and Laboratory Medicine, American University of Beirut Medical Center, Beirut, Lebanon                             

  Abstract 
 Aspergillus mastoiditis usually occurs in immunocompromised patients. There are a few isolated reports in the literature 
involving immunocompetent patients. We hereby describe the case of an immunocompetent patient diagnosed with invasive 
Aspergillus mastoiditis, which was treated successfully, and review the literature pertaining to this condition. The common 
clinical presentations, putative pathophysiology, and recommended therapy are discussed.  

  Keywords:   Aspergillus  ,   mastoiditis  ,   immunocompetent  ,   otitis   

  Introduction 

 Aspergillus species can be identifi ed by gross and 
microscopic appearance as a mold with septate 
hyphae of 2 to 4 µm in diameter. Human exposure 
is common, however, human infection is infrequent 
in immunocompetent patients. Aspergillus mastoidi-
tis is usually reported in cancer patients. We present 
a case report of Aspergillus mastoiditis in immuno-
competent patient who was treated for 6 months 
before the diagnosis was made by surgery.   

 Case report 

 A 67-y-old man presented with a 6-month history of 
severe left-sided hearing loss, left tinnitus, and chronic 
otorrhea from both ears. This was associated with 
dizziness that had increased in severity over the pre-
ceding month, and a chronic headache. He denied 
fever, chills, or weight loss. He had no respiratory, 
gastrointestinal, urinary, or dermatologic complaints, 
and had received topical and systemic antibiotics 
without improvement. His medical history was 
otherwise unrevealing. 

 Physical examination revealed whitish debris in 
both ears and a left facial paralysis. The rest of his 

exam was otherwise unremarkable. An audiogram 
confi rmed profound hearing loss in both ears with 
very poor discrimination. 

 Computed tomography (CT) imaging of the 
temporal lobes with multiplanar reconstruction 
showed diffuse opacifi cation of both mastoid air cells, 
with erosion of the posterior surface of the petrous 
part of the temporal bone including the posterior half 
of the inner ear. The erosion pattern included areas 
of severe bone lysis with segments of diffuse sclerosis 
(Figure 1A). 

 Magnetic resonance imaging (MRI) showed an 
erosive and lytic lesion involving the posterior wall 
of the left petrous pyramid with signifi cant widening 
of the vestibular aqueduct, erosion of the posterior 
wall of the superior semicircular canal, and exten-
sion into the mastoid air cells with complete 
opacifi cation of the mastoid air cells, which in view 
of preserved bony septae suggested retained secre-
tions. An endolymphatic sac tumor was highly 
suspected. Other diagnoses such as metastatic bone 
disease and paraganglioma were also considered. A 
positron emission tomography (PET) scan, ordered 
to rule out a metastatic origin of this lesion, was 
negative. 
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 Based on the above fi ndings, surgical excision of 
this mass through a translabyrinthine approach was 
done. Intraoperative fi ndings revealed a very vascular 
lesion fi lling and eroding the mastoid air cells and 
extending into, and occasionally through, the dura of 
the posterior fossa and jugular bulb. The lesion was 
completely excised with no gross residual disease. 
Intraoperative frozen section specimens were not 
conclusive. 

 The fi nal pathology result showed severe infl am-
matory changes with necrosis, bone destruction, and 
fi brosis, and no evidence of tumor. Numerous acute 
angle branching septate hyphae were seen, raising the 
diagnosis of Aspergillus mastoiditis (Figure 1B). A 
serum sample for Aspergillus galactomannan was 
also positive, confi rming the diagnosis of Aspergillus 
mastoiditis. 

 Based on the above, the patient was started on 
itraconazole 200 mg per os twice a day for a total of 
3 months. At the 2-month follow-up visit, the patient 
had markedly improved regarding all his symptoms.   

 Discussion 

 Fungal mastoiditis is an uncommon but serious con-
dition that usually occurs in immunocompromised 
patients, such as those with leukemia, acquired 
immunodefi ciency syndrome, or diabetes mellitus. 
The fi rst such case was reported by Petrak et   al. in 
1985 in an immunocompromised host [1]. The most 
commonly reported organisms were Mucor and 
Aspergillus species. 

 A limited number of cases have been reported in 
immunocompetent adults. In 2009, van Tol and van 
Rijswijk reported the case of an immunocompetent 
patient who underwent mastoidectomy because of 
unexplained, progressive otalgia. Histopathology and 
cultures yielded Aspergillus fumigatus [2]. Their 
report also included a review of 6 cases previously 

described in the literature [3 – 8]. All were diagnosed 
with Aspergillus mastoiditis with no predisposing 
risk factors. 

 More recently, in 2012, Varghese et   al. reported 
the largest case series of fungal otomastoiditis in 
immunocompetent adults [9]. 

 Aspergillus infection in the temporal bone 
can have 1 of 3 different presentations. The most 
benign form is a non-invasive, localized infection that 
responds to conservative surgical removal. The sec-
ond form is an invasive osteolytic presentation, with 
diffuse granulation tissue and fi brosis, similar to the 
case described in this report. This is the presentation 
most commonly reported in immunocompetent 
patients. The third type, typically presenting in 
immunocompromised patients, is a fulminant angio-
invasive infection with no granulomatous response 
and very rapid deterioration [10,11]. 

 Four routes of entry of fungal infection to the 
middle ear are typically discussed: tympanogenic, 
meningogenic, hematogenic, and nasopharyngeal 
[1,12]. The patients present frequently with symp-
toms of intermittent otorrhea, intractable ear pain, 
chronic dizziness, and progressive cranial nerve palsy. 
Interestingly, evidence of facial nerve involvement 
was noted in almost all of the patients [2]. Almost all 
cases were diagnosed as chronic otitis and mastoidi-
tis with bacterial infections and were treated as such, 
mainly with topical and systemic antibiotics covering 
Pseudomonas species. The extensive use of topical 
antibiotics and steroids is thought to play a role in 
the facilitation of fungal proliferation. However, it is 
still not clear what supports the massive proliferation 
of fungi in immunocompetent patients. Therefore, 
the diagnosis in these cases is typically diffi cult, but 
should be suspected in those who present with pro-
longed otorrhea and rapidly progressing audio-
vestibular symptoms and signs in spite of adequate 
antibacterial therapy. 

  Figure 1.     (A) An axial cut from the CT scan of the temporal bone revealing erosion of the posterior wall of the temporal bone and into 
the labyrinth, with partial erosion of the superior semicircular canal, along with complete opacifi cation of the mastoid. (B) Gomori ’ s 
methenamine stain of the surgical specimen: numerous acute angle branching septate hyphae are seen.  
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 Routine cultures from the ear are not conclusive 
and do not indicate the real pathogen. Histopatho-
logical examination and/or intraoperative cultures 
are the gold standard. An elevated C-reactive protein 
and/or erythrocyte sedimentation rate can help 
in following the clinical course of the infection 
and response to treatment. Galactomannan antigen 
can be detected in the serum of patients mainly 
with hematological malignancies, with an overall 
sensitivity and specifi city for proven invasive aspergil-
losis of 71% and 89%, respectively. A temporal bone 
CT scan, bone scanning, and PET scan can aid with 
the diagnosis. The CT scan is known to be better for 
bone details and MRI more helpful in delineating the 
soft tissue abnormalities. The fi nal diagnosis neces-
sitates the demonstration of surgical tissue invasion 
with Aspergillus species. Aspergillus is usually easily 
identifi ed by its morphologic appearance, which 
includes septate hyphae with dichotomotous branch-
ing at approximately 45 ° . Special staining can help 
to type the organism. 

 Dual arm treatment of Aspergillus mastoiditis is 
necessary. Aggressive surgical debridement and 
resection is initially required, followed by antifungal 
therapy once the diagnosis is confi rmed. Amphoteri-
cin B used to be the treatment of choice, especially 
in immunocompromised patients. Voriconazole has 
become the treatment of choice [20]. Unlike ampho-
tericin B, voriconazole and itraconazole have limited 
pharmacotoxicity. The optimal dose and duration of 
therapy are unknown and should be decided by an 
infectious diseases specialist. 

 The use of hyperbaric oxygen therapy postopera-
tively has also been reported, but evidence support-
ing its use is limited [13]. 

 The characteristics of all the cases described in 
the literature to date are summarized in Table I 
[2 – 8,11,14 – 19]. Included are the age, gender, clinical 
symptoms, tympanic membrane status, underlying 
disease, fi ndings of imaging, type of surgery done, 
histopathological and culture fi ndings, antifungal 
therapy, and the outcome. We excluded from Table I 
the 7 cases reported by Varghese et   al. since they were 
summarized in their paper [9]. In almost all cases, 
the patients were asymptomatic for a long time, and 
they had received multiple courses of systemic and 
topical antimicrobials for different alternative diagno-
ses, including malignant otitis externa, otitis media, 
and mastoiditis before the correct diagnosis was 
made. Aspergillus infection progresses slowly over 
time and the degree of immunosuppression deter-
mines the likelihood of manifesting into a disease. All 
the reported patients were immunocompetent, with 
no underlying malignancy or HIV, except for 1 patient 
who had recently been diagnosed with myelodyspla-
sia [3]. A few patients had diabetes mellitus and a few 

others had underlying ear problems (cholesteatoma 
or chronic otitis media). Aspergillus species were 
most commonly A. fl avus and A. fumigatus. Old age 
(average 70 y), a perforated tympanic membrane, and 
facial nerve involvement were prominent common 
characteristics. Evidence of facial nerve involvement 
in patients with mastoiditis, particularly those who do 
not respond to antibiotics, should raise the suspicion 
of Aspergillus infection. In most of the reported cases, 
the patients recovered from the infection. Aggressive 
surgical debridement with radical mastoidectomy 
and debridement followed by antifungal therapy was 
the mainstay of treatment in all of them to ensure the 
best outcome. Antifungal therapy was usually intra-
venous amphotericin B for a while, followed by per 
os itraconazole or voriconazole. 

 In conclusion, this case describes the rare occur-
rence of fungal mastoiditis in an immunocompetent 
patient. A high index of suspicion is necessary for 
early diagnosis. Successful treatment requires a mul-
tidisciplinary approach with both surgical interven-
tion and antimicrobial therapy.        

   Declaration of interest:   The authors report no 
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