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Case Summary

An 11-year-old presented with right ear pain, inter-
mittent fevers, and new right-sided jaw pain with diz-
ziness. Medical history included recurrent otitis media
with otorrhea and bilateral ventilation tube placement.
During the previous month, the patient reported a right
ear infection that did not respond to medical manage-
ment. On examination, the right external auditory canal
demonstrated marked posterior wall swelling and
edema, modest otorrhea, and tympanic membrane
effusion. A contrast-enhanced CT scan of temporal
bones was ordered.

Imaging Findings and
Subsequent Course

Contrast-enhanced CT demonstrated right-sided
coalescent mastoiditis with occlusive thrombosis of
the right sigmoid and transverse sinuses (Figure 1).
Mastoidectomy, ventilation tube replacement, and
three myringotomy incisions were performed. Subse-
guent anticoagulation and empiric oral antibiotics were
started. Postoperatively, ventilation tube obstruction was
observed and tube replacement in the clinical setting
was unsuccessful, warranting revision surgery. Focal
granulation tissue was appreciated intraoperatively along
the posterior wall of the right ear canal and the posteri-
or-superior aspect of the tympanic membrane. The canal
was gently debrided and an occluded ventilation tube
was identified and subsequently evacuated. After further
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debulking, three small myringotomies were created.
Following this procedure, the patient reported right-
sided otalgia, ear secretions, and nausea.

Magnetic resonance imaging (MRI) with and with-
out contrast demonstrated contrast enhancement
extending above the tegmen tympani with linear
enhancement along the right tentorium. Also demon-
strated were several foci of T2 hyperintensity and nod-
ular enhancement on both sides of the right tentorium
extending to the inferior aspect of the temporal lobe
and the superior aspect of the right cerebellum (Fig-
ure 2). This was concerning for an infectious versus
an inflammatory process disseminating through the
tegmen tympani and petrous bone with involvement
of the right tentorial dural lining. Vasogenic edema was
also noted in the temporal lobe and cerebellum with
redemonstration of sigmoid sinus thrombosis. The
patient again underwent extensive debridement of the
mastoid region, and right ear tissue cultures were col-
lected. Gram stains revealed no organism growth and
minimal leukocytes.

MRI was repeated six weeks later, demonstrating
stable enhancement throughout the right mastoid and
involving the right petrous apex, concerning for petrous
apicitis and osteomyelitis. Also, increased vasogenic
edema was appreciated in the adjacent right tempo-
ral lobe and cerebellum, while the right sigmoid sinus
thrombus was stable (Figure 3). Meanwhile, a myco-
bacterial culture grew Mycobacterium abscessus.
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FIGURE 1. (A) Destruction of the trabeculations within the right mastoid (red arrow), in keeping with coalescent mastoiditis. (B) Note the occlusive

thrombus within the sigmoid sinus (red arrow).

The patient was started on tigecycline, azithromycin,
and amikacin, and was later discharged to home. At
3-month follow-up, clinical examination revealed sig-
nificant symptomatic improvement, while a repeat
MRI demonstrated resolution of the nodular areas of
enhancement and the vasogenic edema.

Diagnosis
Non-tuberculous mycobacterial otomastoiditis with
intracranial involvement

Discussion

Non-tuberculous mycobacterium (NTM) describes
mycobacterial species not including M tuberculosis or
M leprae. These organisms are ubiquitous in nature,
with transmission usually taking place via contam-
inated soil and water but also via milk, food, and ani-
mals.™* Human-to-human transmission has not been
described.” Although these species are among the
most common organisms identified from infections in
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HIV/AIDS patients, particularly those with CD4 count
<50 cells/uL, NTM infections within the otomastoid
region is rare, especially in immunocompetent patients
due to low virulence."5"" Lundman et al (2015) identi-
fied 89 such cases in the literature thus far.

As in our case, most NTM otomastoiditis cases are
caused by M abscessus which, along with M fortu-
itum, represents the faster-growing NTM and typically
infects male children younger than 6 years."*%1° Major
risk factors across all age groups include recurrent
otitis media and tympanic membrane perforation.’*
Among children, specifically, insertion of ventilation
tubes was identified most commonly 82% (54 out of
66), followed by tympanic membrane perforation, indi-
cating transmission is likely via tympanic membrane
defects."* M avium complex, specifically, usually
arises in younger patients (around 2 years old). It can
also be acquired via consumption of contaminated soil
as indicated by the relatively greater prevalence of cer-
vical lymphadenopathy.” Because these transmission
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FIGURE 2. (A) Initial MRI demonstrates linear FLAIR hyperintensity along the right tentorium (red arrow). Also note FLAIR hyperintense signals
at the right anteromedial aspect of the cerebellum. (B) Note the vasogenic edema in the right temporal lobe (red arrow). (C) Postcontrast axial T1
image demonstrating enhancement of the right mastoid and middle ear cavity. There is linear enhancement along the petrous apex with nodular
enhancing lesions extending into the right cerebellum (red arrow). (D) Postcontrast coronal T1 image demonstrates linear enhancement along the
right tentorium along with nodular, enhancing areas extending into the right temporal lobe and right cerebellum (red arrows).

methods bypass inhalation, patients are not neces-
sarily more likely to be immunocompromised. In fact,
most cases involve otherwise healthy children with no
history of other disease.™*®

Once symptomatic, children almost always present
with treatment-resistant ear canal secretions.'* Other
common findings include polyp formation, granulation
tissue in the middle ear, insidious mastoiditis, and facial
nerve involvement.'* Imaging with CT, MR, or both
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allows for evaluation of the cranial structures and the
extent of spread.”%'? Typical findings include opacifica-
tion of the middle ear cavity and mastoids with associated
bone destruction and middle ear attenuation.*'" About
81% (42 out of 52) of cases were limited to the temporal
bone (6% limited to the middle ear alone), but as reported
in the present case, NTM otomastoiditis can rarely extend
intracranially to the temporal lobe, cerebellum, or menin-
ges." NTM infections with central nervous system
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involvement can present vaguely with fever, headache,
or vomiting, or more severely with hemiplegia, seizure,
or altered mental status and yield heterogenous imaging
findings ranging from no obvious inflammation to men-
ingitis to abscess.”*®" In the present case, however, CT
suggested NTM extension through the tegmen tympani,
along the tentorium, involving the temporal lobe and cere-
bellum with venous sinus thrombosis.

As there are no imaging findings specific to NTM
infection, culture and acid-fast bacilli stain are the gold
standards for diagnosis."?88 However, imaging can
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FIGURE 3. (A-C) Follow-up MRI study demonstrates interval wors-
ening of nodular areas of enhancement involving the right temporal
lobe and cerebellum, with increased vasogenic edema in the right
temporal lobe.

assist in guiding biopsy or culture.® Owing to the organ-
isms’ slow growth in vitro, other diagnostic methods,
like PCR, can also be considered, while some cases
can be diagnosed after surgical tissue/specimen is
obtained intraoperatively."®

NTM otomastoiditis is typically treated with antibiot-
ics under recommendations of the American Thoracic
Society and the Infectious Disease Society of America.®
Owing to general susceptibility variance, pathogen-spe-
cific treatment is lacking and is typically guided by cul-
ture susceptibility.”*® More recently, some authors
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have also proposed boric acid.®>' Surgery is indicated
in cases of extensive disease and abscess formation,
and may require revision resulting from wound rup-
ture or granulation tissue obstructing the ear canal or
ventilation tubes, as with our patient." Among immu-
nocompetent or otherwise healthy patients, including
those with CNS involvement, no fatal cases have been
described.”* In immunocompromised patients, CNS
involvement is often fatal."5¢ Long-term sequelae,
meanwhile, correlate with disease severity and most
commonly manifest as hearing difficulty, especially
after surgical intervention.!4®

Conclusion

Non-tuberculous mycobacterial otomastoiditis is an
infrequent yet serious condition. As non-routine test-
ing is required for diagnosis, its rarity and resulting low
clinical suspicion can delay appropriate management.
Therefore, suspicion for NTM otomastoiditis is recom-
mended for patients presenting with treatment-resis-
tant ear secretions and insidious mastoiditis. Further,
the potential for intracranial spread underlines the utility
of CT/MRI imaging. Concrete treatment recommenda-
tions following diagnosis and evaluation, however, are
lacking, due to the condition’s scarcity in the literature.
Hence, continued reporting is warranted to better char-
acterize NTM mastoiditis.
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