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TB Meningitis Mimicking Otomastoiditis

Diagnostic Challenges of
Tuberculous Meningitis Initially
Presenting as Otomastoiditis

Hung Quang Nguyen?!, Hoa Hong Thi Doan?, Long Hoang Vo?

ABSTRACT

Background: Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB), remains a
major global health problem, with one-third of the world’s population infected. Objective:
This report presents five cases of tuberculous meningitis with a particular emphasis on the
symptoms and signs of otitis media that, in various combinations, should raise suspicion for
tuberculous meningitis. Case presentation: These cases underscore the diagnostic chal-
lenges and clinical complexities associated with tuberculous otitis media, particularly when
there is concurrent involvement of the central nervous system. It is crucial for physicians to
maintain a high index of suspicion for tuberculosis in patients exhibiting chronic otorrhea
that does not respond to conventional treatments, especially in endemic regions or in the
presence of systemic symptoms. The use of advanced diagnostic tools and a multidisci-
plinary approach is essential for achieving timely diagnosis and effective management.
Early initiation of antituberculous therapy, coupled with surgical interventions when war-
ranted, can lead to favorable clinical outcomes. However, it is important to note that some
patients may experience long-term sequelae, which highlights the necessity for prompt
diagnosis and treatment to improve prognosis in those presenting with otitis media. Con-
clusion: The findings of this case series contribute to a better understanding of the rela-
tionship between otitis media and tuberculous meningitis, advocating forincreased aware-
ness among healthcare providers to facilitate early recognition and intervention.
Keywords: Tuberculous Meningitis; Otitis media; Chronic Otorrhea; Diagnostic Challenges.

1. BACKGROUND

Tuberculosis (TB), caused by Mycobacterium tuberculosis (MTB), remains
a major global health problem, with one-third of the world’s population
infected (1). Despite being preventable and curable, TB is one of the top 10
causes of death worldwide and the leading cause of death from a single infec-
tious agent (2). Tuberculous meningitis (TBM) is an extrapulmonary form
of TB characterized by sub-acute or chronic inflammation of the meninges
due to the invasion of the subarachnoid space by M. tuberculosis bacilli (3).
TBM is the most severe form of tuberculosis, with a mortality rate ranging
from 20% to 67% even with anti-tuberculous treatment, and it is universally
fatal without treatment (4). The outcome of treatment largely depends on the
stage at which diagnosis is made; mortality exceeds 50% if the Glasgow Coma
Scale score is <10/15 at the time treatment begins (5). Early diagnosis is chal-
lenging due to the nonspecific nature of TBM symptoms, such as headaches
and fever, which can develop over days or weeks, and because mycobacterial
tests often lack sensitivity (5).

The pathogenesis of TBM remains debated, and the mechanism by which
M. tuberculosis invades the cerebrospinal fluid (CSF) is not fully understood
(6). It is possible that a “Trojan horse” mechanism is involved, where M.
tuberculosis is transported across the blood-brain barrier by infected macro-
phages (7). Rich and McCordock (1933) suggested that bacilli reach the oxy-
gen-rich central nervous system through hematogenous spread, either during
the bacillemic stage of primary tuberculous infection or following reactiva-
tion of TB (1). The Rich focus forms when microglial cells and astrocytes are
activated upon bacilli gaining access to the brain. Once established, Rich foci
may become activated either rapidly or years later, leading to the release of
M. tuberculosis into the subarachnoid space and triggering an inflammatory
response. The evolution and manifestation of TBM are variable, depend-
ing on the number and virulence of bacilli and the host's immune response.
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Occasionally, the infection may spread to the CNS from
distant sites of TB, such as tuberculous otitis, osteogenic
tuberculous foci in the spine, or the cranial vault (1, 8, 9).

Despite extensive research on the classical symptoms
of TBM, there remains a significant gap in understanding
the relevance of atypical symptoms, such as otitis media,
which may indicate the presence of TBM. Existing stud-
ies often overlook the potential link between these
non-specific signs and the development of TBM, which
can lead to delayed diagnosis and suboptimal treatment
outcomes. Consequently, there is a pressing need to
enhance awareness regarding the possible association
between otitis media and TBM, and to refine diagnos-
tic approaches to facilitate early detection and improve
patient prognosis. This study, conducted in Vietnam,
addresses this critical gap by providing detailed insights
into TBM cases where atypical symptoms were present,
thereby contributing valuable data to the global under-
standing of TBM diagnostics in diverse clinical settings.
The findings underscore the importance of considering
a broader range of symptoms in TBM diagnosis, par-
ticularly in settings where traditional indicators may be
less prominent.

2. OBJECTIVE

In this report, we present and discuss five cases of
TBM, focusing on symptoms and signs of otitis media
that, in their various combinations, should raise suspi-
cion of TBM. We emphasize the importance of perform-
ing neuroimaging, as well as appropriate histological
and bacteriological testing for accurate diagnosis.

3. CASE PRESENTATION

Case 1

A 23-year-old female patient with no significant medi-
cal history presented in February 2014 with intermittent
right otalgia. Otoscopic examination revealed a trans-
lucent right tympanic membrane with yellowish fluid
behind it. The left ear, as well as the nose and throat
examinations, were unremarkable. The patient was ini-
tially treated with intranasal corticosteroids and sys-
temic antibiotics, but her otalgia did not improve.

One month later, in March 2014, the tympanic mem-
brane appeared normal, and there were no signs of
post-auricular tenderness or erythema. However, the
patient experienced pain upon palpation of the mas-
toid process, particularly along the posterior margin. A
computed tomography (CT) scan of the temporal bone
demonstrated complete opacification of the mastoid air
cells, with erosion of both the lateral and medial walls of
the mastoid. Brain MRI showed right sigmoid sinus and
temporal meninge enhancement.

Mastoidectomy was performed for biopsy and drain-
age. Histological examination revealed inflammatory
tissue, and CSF analysis from an initial lumbar puncture
was normal. The patient was treated with intravenous
ceftriaxone and quinolones, resulting in temporary
symptomatic relief.

In December 2014, the patient's earache and headache
worsened, accompanied by vomiting. A repeat brain
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magnetic resonance imaging (MRI) scan showed an
infarction extending from the lateral sinus to the supe-
rior sagittal sinus. A second lumbar puncture revealed
findings suggestive of suppurative meningitis, with pro-
tein levels of 0.9 g/L. The patient was started on intra-
venous ceftriaxone and metronidazole, but no clinical
improvement was noted after five days of treatment.
A third lumbar puncture showed elevated protein (1.3
g/L), 85 cells/pL (70% lymphocytes), raising suspicion of
TBM. An interferon-gamma release assay (IGRA) test
was positive, though a lung CT scan appeared normal.

Upon further questioning, the patient disclosed that
her husband had been receiving antituberculosis ther-
apy for pulmonary tuberculosis for five months prior.
Anti-tuberculosis treatment was promptly initiated,
consisting of isoniazid, rifampicin, ethambutol, and
pyrazinamide, combined with dexamethasone. Within
ten days of starting the treatment, the patient's head-
ache resolved, and her general condition significantly
improved.

In June 2016, the patient developed epilepsy with
recurrent seizures over the subsequent two years. In
March 2018, she was diagnosed with a pulmonary
abscess, experienced prolonged fever, and developed
deep vein thrombosis. Her platelet count ranged from
700,000 to 1,300,000 cells/pL. During this period, the
patient experienced significant weight loss (15 kg) and
joint pain. As of four months prior to this report, the
patient has remained stable.

Case 2

A 65-year-old man presented with bilateral severe
hearing loss and intermittent earache. On September
7, 2015, he was referred to the ENT department at the
National Hospital, Vietnam, due to these symptoms,
which had begun approximately two weeks prior. He
had no history of TB or family history of TB. Otoscopic
examination revealed bilateral bulging and thickened
tympanic membranes, particularly in the posterior half.
Audiometry indicated mixed hearing loss of 70 dB in the
right ear and sensorineural hearing loss of 87 dB in the
left ear. Despite two weeks of treatment with oral antibi-
otics (clarithromycin combined with amoxicillin-clavu-
lanic acid) and steroids for otitis media with effusion, his
symptoms did not improve.

Intermittent headaches, vomiting, and weight loss
developed, and on October 25, 2015, brain MRI revealed
bilateral mastoid opacification, with no other abnor-
malities. The patient was initially treated for trigeminal
neuralgia with Trileptal, Lyrica, Gabax, and Lopior, pre-
scribed by a neurologist. However, five days after treat-
ment, the patient developed high fever, vomiting, severe
headaches, bilateral facial nerve paralysis, and loss of
appetite. On November 10, 2015, he was admitted to the
National Lung Hospital with meningeal signs. Lumbar
puncture analysis revealed 60 cells/pL with 80% lym-
phocytes. Pulmonary CT scan showed nodular opaci-
ties in the right upper lobe, and while the sputum smear
for acid-fast bacilli (AFB) was negative, a positive cul-
ture for MTB was obtained using BACTEC. Brain MRI
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revealed basal meningeal enhancement, and HIV serol-
ogy was negative.

The patient was diagnosed with TBM and associated
pulmonary TB. Treatment was initiated with standard
anti-tubercular therapy (isoniazid, rifampicin, pyrazin-
amide, ethambutol) and continued with ciprofloxacin
for 12 months. At follow-up, the patient had persistent
severe hearing loss and imbalance, though the right-
sided facial paralysis had fully recovered and the left-
sided paralysis showed incomplete recovery.

Case 3

A 9-year-old girl presented with intermittent fever
ranging from 39°C to 40°C, accompanied by otalgia.
Otoscopic examination revealed a bulging and ery-
thematous left tympanic membrane. She was diagnosed
with acute otitis media and treated with a broad-spec-
trum antibiotic for one week, but her condition did not
improve, and she continued to experience high fever
and headaches. A second course of antibiotics was
prescribed, but her symptoms persisted, and otorrhea
developed. She was admitted to the National ENT Hos-
pital on January 19, 2019.

Upon admission, otoscopic examination showed a
small anterior perforation of the tympanic membrane
with thickening, pallor, and bulging in the remaining
part. Audiometry revealed a 60 dB conductive hearing
loss. A temporal bone CT scan demonstrated osteo-
myelitis of the petrous bone and mastoid opacification.
Brain MRI revealed extensive soft tissue filling the mid-
dle ear cavity, destruction of the petrous apex, and left
temporal meningeal enhancement. The patient had no
prior history of TB, no family history of TB, and had
received the BCG vaccine. A mastoidectomy was per-
formed on January 24, 2019, for biopsy, which revealed
typical tuberculous lesions.

The patient was transferred to the National Pulmonary
Hospital on January 29, 2019, with suspected meningeal
involvement. The following day, she became lethargic,
with vomiting and worsening headaches. Neurological
examination revealed positive meningeal signs and left-
sided hemiplegia. Brain MRI findings were suggestive of
TBM, though chest X-ray findings were normal. Lumbar
puncture revealed 350 cells/mm? with 56% lymphocytes,
positive Pandy's test, protein 0.9 g/L, chloride 115.3
mmol/L, and glucose 2 mmol/L. An IGRA test was pos-
itive. The diagnosis of aural tuberculosis with TBM was
suspected. On February 26, 2019, TBM was confirmed
by the presence of MTB in the CSF via BACTEC culture.

Anti-tubercular therapy was initiated the day after
admission with HRZE (isoniazid, rifampicin, pyrazin-
amide, ethambutol) combined with Bacsutan, followed
by streptomycin. After 10 days of treatment, the patient
showed significant improvement, with the resolution of
fever, headaches, and hemiplegia. She was discharged
on day 20 and continued treatment following a 2-month
HRZE regimen, followed by 10 months of RH (rifampi-
cin, isoniazid). At a 3-month follow-up after completing
treatment, she had fully recovered clinically, though she
declined repeat cranial imaging.

Case 4
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A 26-month-old girl was referred to the National Pul-
monary Hospital on June 22, 2017, for generalized spas-
ticity and drowsiness after 50 days of anti-tuberculosis
treatment for TBM. In February 2017, she developed
fever, vomiting, and left-sided otorrhea. Despite multi-
ple courses of antibiotics, including intravenous treat-
ment, she showed no improvement and was diagnosed
with acute otitis media. By April 2017, she experienced
persistent high fever, delirium, vomiting, and weight
loss, prompting admission to the National Pediatric
Hospital on April 18, 2017. Family history revealed that
her father had recently completed anti-tuberculosis
therapy for pulmonary TB with positive sputum AFB,
and her mother was undergoing a 4-drug anti-TB regi-
men for pulmonary TB with negative AFB.

Upon admission, the physical examination revealed
high fever (39°C), confusion (Glasgow Coma Scale score
of 12), right-sided hemiplegia, left otorrhea, and positive
meningeal signs. Chest X-ray showed calcified nodules
(10 mm) in the right upper lung zone. Brain CT scan
demonstrated ventricular dilation with reduced brain
parenchyma. An urgent ventriculoperitoneal shunt was
placed. CSF analysis revealed 6 cells/uL, protein 0.79
g/L, glucose 1.25 mmol/L, chloride 119.2 mmol/L, and
a positive Pandy test, though PCR for H. influenzae,
tuberculosis, EBV, herpes, and CMV were negative. A
diagnosis of TBM was made.

Initial treatment included meropenem and levoflox-
acin, followed by a regimen of RHZE (isoniazid, rifam-
picin, pyrazinamide, and ethambutol) for 50 days, com-
bined with streptomycin for 20 days and dexamethasone.
However, her condition worsened, prompting transfer
to the National Pulmonary Hospital. Physical examina-
tion revealed poor coordination and generalized spas-
ticity, necessitating nasogastric tube placement. Otos-
copy showed left-sided abundant otorrhea with bilateral
large tympanic membrane perforations and granulation.
Xpert testing of the otorrhea remained positive. Repeat
lumbar puncture revealed protein 0.336 g/L, glucose
2.76 mmol/L, and a negative Pandy test.

On July 3, 2017, a brain MRI showed significant ven-
tricular dilation, suggesting blockage of the ventriculo-
peritoneal shunt, along with brain parenchymal abnor-
malities consistent with severe TBM. A shunt revision
was performed on July 10, 2017. CSF analysis at that
time revealed protein 0.56 g/L, glucose 4.12 mmol/L,
and a positive Pandy test, with negative BACTEC and
Xpert results. The patient continued anti-tuberculosis
treatment with a 2-month SHRZE/10-month RH proto-
col. Prior to discharge, lumbar puncture results showed
protein 0.336 g/L, glucose 2.76 mmol/L, and a negative
Pandy test.

Case 5

A 20-year-old male, residing on a boat at sea with no
known history of TB contact, initially presented with
bilateral persistent otorrhea for one year, intermittently
treated with antibiotics (Augmentin). Two months prior
to admission at the National ENT Hospital, his hear-
ing loss worsened, accompanied by earache and swell-
ing behind the left ear. One week before admission, he
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developed headache, vomiting, and vertigo, though he
denied cough or fever.

On physical examination, the patient was conscious
with bilateral cophosis (complete hearing loss), left-
sided facial paralysis (House-Brackmann grade II), large
perforations of the tympanic membranes with white
exudate, and a fistula in the posterior area of the left ear.
Meningeal signs were negative. Chest X-ray revealed
nodular opacities across all lung zones, particularly in
the upper lobes, suggestive of miliary tuberculosis. Tem-
poral bone computed tomography (CT) demonstrated
bone lysis with opacification of the mastoid and middle
ear cavities. The patient was referred to the National
Pulmonary Hospital for further tuberculosis evaluation.

Laboratory results showed a C-reactive protein
(CRP) level of 132 mg/L, white blood cell count of 14.2
g/L with 80.2% neutrophils. TB LAMP testing of spu-
tum confirmed MTB complex, and MTB TRC testing
of otorrhea, as well as Quantiferon testing, were posi-
tive. A culture of otorrhea on September 16, 2019, grew
Acinetobacter baumannii, sensitive to imipenem, mero-
penem, ceftazidime, ticarcillin/clavulanic acid, pipera-
cillin/tazobactam, ciprofloxacin, tobramycin, and amik-
acin. A subsequent culture on September 21, 2019, grew
Escherichia coli.

CSF analysis revealed glucose of 1.9 mmol/L, protein
of 1.07 g/L, chloride of 113 mmol/L, a positive Pandy
test, and 57 cells/mm?® with 60% neutrophils and 14%
lymphocytes. CSF culture was negative. Brain magnetic
resonance imaging (MRI) revealed parenchymal abnor-
malities with mass lesions, the largest measuring 34 mm,
surrounded by edema.

The patient was promptly started on anti-tuberculosis
therapy with isoniazid, rifampicin, ethambutol, and pyr-
azinamide, along with meropenem and dexamethasone.
Mastoidectomy and drainage of 3 ml of purulent mate-
rial from the left cerebellar area were performed. One
month after initiating treatment, the patient showed sig-
nificant improvement, with resolution of headache.

4. DISCUSSION

Tuberculous otitis media is a rare manifestation of
extrapulmonary tuberculosis, comprising less than 1%
of all tuberculosis cases. Its rarity is a significant factor
contributing to its diagnostic challenges (10, 11). Tuber-
culous otitis media frequently presents with non-specific
symptoms, primarily chronic otorrhea, which can easily
be mistaken for more common ear conditions such as
chronic suppurative otitis media. This misdiagnosis is
compounded by the fact that tuberculous otitis media
often does not respond to conventional antibiotic treat-
ments, which are typically effective for chronic suppura-
tive otitis media (12, 13). The indolent nature of tubercu-
lous otitis media, characterized by persistent and often
insidious progression, further complicates the diagnosis,
as symptoms may be attributed to more prevalent and
less serious conditions. In contrast to tuberculous otitis
media, chronic suppurative otitis media is a well-recog-
nized condition with a more typical presentation and
established treatment protocols. Chronic suppurative
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otitis media usually presents with a history of recurrent
ear infections, purulent discharge, and sometimes asso-
ciated hearing loss. However, tuberculous otitis media's
presentation of chronic ear discharge that is unrespon-
sive to standard antibiotics, coupled with its subtle onset,
makes it less immediately recognizable. This often leads
to a diagnostic delay as tuberculous otitis media is not
initially considered, especially in regions where tubercu-
losis is not commonly suspected. Furthermore, the low
index of suspicion for tuberculosis in non-endemic areas
or among patients without obvious risk factors exacer-
bates the problem. This lack of initial suspicion means
that tuberculous otitis media is frequently misdiagnosed
as chronic suppurative otitis media, leading to inappro-
priate treatment and prolonged suffering. The five cases
presented underscore the critical need for heightened
clinical awareness and vigilance when dealing with per-
sistent or atypical ear infections, particularly in regions
with a higher prevalence of tuberculosis. Healthcare
professionals must consider the possibility of tubercu-
lous otitis media in patients with chronic otorrhea that
fails to respond to standard treatments. This is particu-
larly important for patients with risk factors for tubercu-
losis or those who have had previous contact with indi-
viduals with active TB. Enhanced diagnostic practices
should include a thorough evaluation for tuberculosis,
including specific tests for MTB when conventional
treatments for ear infections are ineffective. Advanced
diagnostic modalities such as acid-fast bacilli smear, cul-
ture, and molecular assays can be instrumental in iden-
tifying tuberculous otitis media. The delay in diagnosing
tuberculous otitis media highlights a broader issue in
clinical practice where rare and atypical presentations
of common infections are often overlooked. There is a
pressing need for increased education among health-
care providers about the potential for tuberculous otitis
media and similar rare conditions. Implementing rou-
tine screening for tuberculosis in patients with chronic
or unusual ear infections could significantly improve
early detection and treatment outcomes. Additionally,
clinical guidelines should be updated to reflect the need
for considering tuberculosis in the differential diagnosis
of persistent otologic symptoms, especially in areas with
a significant burden of the disease.

The clinical manifestations of tuberculous otitis media
in the cases presented exhibited considerable variability,
highlighting the complex and multifaceted nature of this
disease. Persistent otorrhea was a common symptom
across all cases, reflecting its role as a prominent feature
of tuberculous otitis media. This symptom, while also
characteristic of chronic suppurative otitis media, was
often accompanied by additional clinical signs that are
less typical for chronic suppurative otitis media but more
indicative of tuberculous otitis media. These included
hearing loss, which varied from moderate to severe in
the patients, and facial paralysis, notably observed in
Cases 1 and 5. The presence of facial paralysis in tuber-
culous otitis media is particularly concerning and sug-
gests extensive disease involvement that may impact
the facial nerve, a complication less commonly seen in
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more straightforward cases of otitis media. In addition
to otorrhea and hearing loss, several patients presented
with systemic symptoms such as fever, weight loss, and
neurological deficits, which further complicated the
clinical picture. For instance, Case 4 exhibited hemi-
plegia, while Cases 2 and 4 demonstrated meningeal
signs. These systemic symptoms, coupled with the local
manifestations, should serve as a red flag for clinicians
to consider tuberculosis as a potential underlying cause,
especially in regions where tuberculosis is prevalent or
among patients with known exposure or contact with
individuals suffering from TB. The presence of such sys-
temic symptoms in patients with ear infections is atyp-
ical and warrants a thorough investigation into possible
underlying systemic conditions like tuberculosis. Audi-
ological assessments revealed findings consistent with
the destructive nature of tuberculous otitis media. All
patients demonstrated varying degrees of conductive or
mixed hearing loss on audiometric testing, indicative of
significant involvement of the middle ear and ossicular
chain damage—hallmarks of tuberculous otitis media.
The reported bilateral hearing loss in Cases 1 and 5,
while unusual for common middle ear infections, aligns
with the more extensive infectious processes typically
associated with tuberculosis. This bilateral presentation
suggests a more diffuse involvement of the middle ear
structures, which is characteristic of tuberculous otitis
media and distinguishes it from localized middle ear
infections.

Imaging studies provided further insight into the
extent of disease progression. CT and MRI findings
revealed advanced disease in several patients, including
notable bony erosion of the temporal bone and the pres-
ence of intracranial complications. For example, Case 5
exhibited petrous bone osteomyelitis and a cerebellar
abscess, illustrating the aggressive nature of tuberculous
otitis media when left untreated. Such findings under-
score the potential for tuberculous otitis media to prog-
ress rapidly and cause severe complications if not diag-
nosed and managed promptly. The presence of these
advanced complications highlights the critical need for
early recognition and intervention to prevent further
deterioration and achieve better clinical outcomes.

Histopathological confirmation of TB was successfully
achieved in all cases, either through biopsy or culture,
underscoring the critical role of tissue analysis in diag-
nosing tuberculous otitis media. For instance, in Case 3,
histopathological examination of the biopsy specimens
revealed typical tuberculous lesions, providing defin-
itive evidence of TB. In Case 2, culture methods con-
firmed the presence of MTB, further validating the diag-
nosis. These methods are essential for confirming TB
when the clinical and radiological presentations suggest
the disease but are not yet definitively proven by other
means. The utilization of advanced molecular diagnostic
tools significantly enhanced the diagnostic yield in the
remaining cases. Tools such as TB LAMP (Loop-me-
diated Isothermal Amplification), Xpert MTB/RIF, and
BACTEC culture were pivotal in identifying MTB in the
samples from Cases 1, 2, and 5. These molecular tech-
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niques offer several advantages over traditional culture
methods, including faster turnaround times and greater
sensitivity, which is particularly valuable in cases where
the clinical suspicion of TB is high but traditional cul-
ture results may be inconclusive (14, 15). The use of
these advanced microbiological techniques highlights
the necessity of incorporating modern diagnostic tools
into clinical practice to improve the accuracy and timeli-
ness of TB diagnosis. Despite the overall high diagnostic
yield from molecular techniques, some cases, particu-
larly Cases 4 and 5, exhibited negative culture results
from CSF samples. In these instances, the lack of growth
in cultures did not preclude the diagnosis of TB men-
ingitis. Instead, the overall clinical presentation, com-
bined with radiological findings and the results from
molecular diagnostics, strongly suggested TB meningi-
tis. Molecular diagnostic tools, such as the Xpert MTB/
RIF assay and BACTEC culture, eventually confirmed
the presence of MTB in the CSF of these cases, aligning
with the clinical and radiological evidence. This under-
scores the importance of a comprehensive diagnostic
approach, incorporating a range of diagnostic modali-
ties to achieve an accurate diagnosis. These findings are
consistent with the existing literature, which emphasizes
the need for a multidisciplinary approach in diagnosing
tuberculous otitis media and its complications. Inte-
grating clinical evaluations, radiological imaging, his-
topathological analysis, and molecular diagnostics pro-
vides a robust framework for confirming the presence
of tuberculosis and ensuring appropriate management.
Such a comprehensive approach is critical in address-
ing the diagnostic challenges posed by tuberculous otitis
media and improving patient outcomes through timely
and accurate diagnosis.

The management of tuberculous otitis media necessi-
tates a multi-faceted approach that includes both anti-
tuberculous therapy and surgical intervention when
indicated. Prompt initiation of antituberculous therapy
is crucial to address the underlying MTB infection and
prevent disease progression. In the cases presented,
antituberculous therapy was initiated as soon as tuber-
culosis was confirmed, following standard protocols that
included a regimen of isoniazid, rifampicin, ethambutol,
and pyrazinamide. This combination therapy is effective
in targeting the various stages of mycobacterial growth
and ensuring comprehensive treatment of the infection.
In some cases, particularly those involving central ner-
vous system complications (Cases 2 and 4), prolonged
courses of antituberculous therapy were required. This
extended treatment regimen is necessary to adequately
address the more complex and severe manifestations of
tuberculosis, such as meningitis and brain abscesses.
The extended therapy helps to ensure the eradication
of mycobacterial infection from the CNS and reduces
the risk of relapse or persistent disease. Surgical inter-
vention played a critical role in the management of
tuberculous otitis media, particularly in cases where
there was significant local disease burden. Mastoidec-
tomy was performed in Cases 1, 3, and 5, which was
essential for draining purulent collections and obtain-
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ing tissue samples for histopathological examination.
This surgical approach not only alleviates symptoms by
removing infected material but also provides vital diag-
nostic information that aids in confirming the presence
of tuberculosis. The ability to obtain and analyze biopsy
specimens is invaluable for accurate diagnosis and tai-
lored treatment planning. In addition to antituberculous
therapy and surgical management, the use of cortico-
steroids was an important component of the treatment
regimen, especially in cases with CNS involvement.
Corticosteroids, such as dexamethasone, were utilized
to mitigate inflammatory responses and reduce neuro-
logical damage. This was particularly evident in Cases
2 and 4, where corticosteroid therapy contributed to
improved neurological outcomes and reduced inflam-
mation within the CNS. The inclusion of steroids in
the treatment plan helped in managing severe symp-
toms and promoting recovery by controlling the body's
inflammatory response to the infection.

The outcomes of patients with tuberculous otitis
media varied significantly, underscoring the complex
nature of the disease and the impact of timely interven-
tion on clinical results. In some cases, such as Cases 2,
3, and 5, patients demonstrated considerable clinical
improvement following treatment. These individuals
showed resolution of symptoms such as fever, headache,
and neurological deficits, highlighting the effectiveness
of comprehensive treatment strategies when initiated
promptly. In these cases, the integration of antituber-
culous therapy with surgical intervention and support-
ive care contributed to a favorable recovery trajectory,
with substantial relief from acute symptoms and over-
all enhancement in quality of life. However, the clinical
outcomes were not uniformly positive across all cases.
The child in Case 4, for instance, experienced persistent
neurological sequelae despite receiving appropriate
treatment. This patient's ongoing issues, including gen-
eralized spasticity and delayed recovery of neurological
functions, reflect the potential for long-term complica-
tions associated with tuberculous otitis media, particu-
larly in the context of TBM. Such persistent neurolog-
ical deficits serve as a stark reminder of the disease's
potential severity, especially in pediatric populations,
where TB meningitis can lead to significant and endur-
ing impairment. The variable outcomes among these
patients highlight several critical factors that influence
prognosis. Early diagnosis and timely initiation of anti-
tuberculous therapy are crucial in improving clinical
outcomes and preventing long-term damage. Prompt
treatment can significantly reduce the risk of severe
complications and irreversible damage, which is partic-
ularly important in managing tuberculous otitis media.
In cases where treatment is delayed or inadequate, the
risk of persistent symptoms and complications, such as
irreversible hearing loss, increases. For instance, in Case
5, the patient suffered from permanent hearing loss
despite the comprehensive treatment provided, empha-
sizing the potential for long-lasting effects even with
aggressive management. The prognosis of tuberculous
otitis media is intricately linked to several key factors:
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early recognition of the disease, prompt initiation of
antituberculous therapy, and effective management of
complications. Early diagnosis allows for timely inter-
vention, which is essential for mitigating the disease's
impact and reducing the likelihood of severe outcomes.
Furthermore, addressing complications such as hearing
loss and neurological deficits is integral to optimizing
patient outcomes and enhancing quality of life. The vari-
ability in outcomes observed across the cases under-
scores the need for continued vigilance and a proactive
approach in managing tuberculous otitis media, partic-
ularly to minimize the risk of irreversible damage and
ensure comprehensive care for affected individuals.

5. CONCLUSION

These cases highlight the diagnostic challenges and
clinical complexity of tuberculous otitis media, espe-
cially when associated with central nervous system
involvement. Physicians should maintain a high index
of suspicion for TB in patients with chronic otorrhea
unresponsive to conventional treatment, particularly
in endemic areas or in the presence of systemic symp-
toms. Advanced diagnostic tools and a multidisciplinary
approach are essential for timely diagnosis and appropri-
ate management. Early treatment with antituberculous
therapy, combined with surgical intervention when nec-
essary, can lead to favorable outcomes, although some
patients may suffer from long-term sequelae, underscor-
ing the need for early diagnosis and treatment.
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