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CASE STUDY
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ABSTRACT

Background: Tuberculous meningitis (TBM| is a severe infection of the central nervous sysfem that has high mortality. The
isease predominantly affects young children and those who are immuncompromised. Strokes have been reported in
about one-third of children with tuberculous meningitis and are associated with poor clinical outcomes.
Case report: A previously healthy 14-year-old girﬂiving in Dar es Salam, Tanzania presented with one month history of
weight loss associated with weakness, loss of appetite, apathy; without respiratory symptoms. Anti-TB therapy was started,
based on radiological findings of the chest Wﬁich showed multiple potcﬁy centrilobular nodules with linear branchin
pattern bilaterally,” mediastinum lymph node enlargement with punctate calcification. She then became aphasic an
eveloped rightsided hemiparesis. Brain imaging showed infarction, hydrocephalus and meningeal enhancement.
Diagnosis of fuberculous meningitis (TBM| with Teft sided ischaemic sfroke was made and dexamethasone was added
fo her regimen. Treatment and rehabilitation was continued for 12 months with minimal improvement.
Conclusion: Tuberculous meningitis can present with non-specific features and has grave oufcomes. Stroke is an uncommon
complication in older immunocompetent children and results in severe morbidity. A high index of suspicion is required in

adolescents with neurological symptoms that can be confused with behavioural symptoms.

INTRODUCTION

uberculous meningitis(TBM) in children is a

deadly disease with a mortality rate of up to
30% in severe cases and about 50% of surviving
patients have some form of neurological sequelae
despite adequate -anti-tuberculous treatment.!
Because of their relative inability to contain
primary tuberculosis infection in the lungs, children
younger than 5 years are more frequently affected
by tuberculous meningitis. Risk factors including
poverty, malnutrition, overcrowding, a compromised
immune system and living in an endemic area are
similar to those of pulmonary TB. It is very rare in
immunocompetent patients.

Lymphohematogenous spread of the mycobacteria
to the brain from the primary focus in the lungs
results in the development of a Rich focus. This
caseous granuloma ruptures into subarachnoid space
leading to basal inflammatory exudates that cause
cranial nerve palsies and obstruct cerebrospinal fluid
pathways resulting in hydrocephalus and obliterative
vasculitis which triggers infarctions."

Signs and symptoms of TBM vary from non-specific
symptoms such as headache, fever, vomiting and neck
stiffness to more progressive meningitic symptoms
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such as focal neurologic deficits, with cranial nerve
palsies (50%) and limb weakness (10%).2

Stroke is a common complication of TBM and has
been reported in 13-57% of patients.® It is a poor
prognostic predictor and about 1 in 5 patients with
stroke die within 6 months of diagnosis. *

The diagnosis and management of TBM is
challenging, particularly in low resource settings
because the pathogenesis of the disease is still poorly
understood. In addition, there are no rapid, sensitive
and affordable tests to diagnose TBM.> Neuroimaging
findings are non-specific and include:basal meningeal
enhancement, hydrocephalus, tuberculomas and
infarcts.?®

Unlike pulmonary TB, the optimal therapy of TBM
has not been established in clinical trials yet.°A study
analysis done from nine trials showed that use of
corticosteroids in patients with TBM reduced the risk
of death by a quarter at two months to two years
after the treatment was initiated.”

We report a case of TBM with stroke in an
immunocompetent adolescent female. A summary of
the timeline of events is provided in Table 1.
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CASE REPORT

A 14- year-old girl of South Asian origin living in
Tanzania for the past 8 years; who had been vaccinated
with bacilleCalmette-Guérin (BCG) vaccine in infancy
presented with a one month history of subjective gradual
weight loss associated with loss of appetite, weakness,
decreased activity and subjective fever. She also reported
severe pain in her limbs. However, she had no history
of cough, difficulty breathing, headache or night sweats.
She had been to several outpatient clinics and was being
treated for helicobacter pylori-associated gastritis with no
relief. As the illness progressed, she developed extreme
weakness and was not able to ambulate. She also had
changes in her speech and personality where she would
respond only with words and would respond selectively
to the mother only.

Her past medical history was unremarkable with no
previous hospital admissions or surgical procedures. She
had normal growth and developmental milestones.

On examination, she was found to be weak, severely
cachexic and pale with no palpable lymph nodes. She
had no signs of respiratory distress. Her central nervous
system findings were unremarkable except for the poor
verbal response. The rest of her examination was normal.

A diagnosis of probable tuberculosis was made with
a differential diagnosis of autoimmune disease and
hematologic malignancy.

A complete blood count showed anaemia with
haemoglobin of 6.5g/dl (range: 10.5-14.5g/dl) with
microcytic hypochromic red cell indices. White blood cell
count was normal at 5.63 x10°/1 (range: 4.5-13.0 x10°/1),
absolute neutrophils count - 4.93x10°/1 (range: 1.78-5.38
x10°/1) and lymphocytes - 0.37x10°/1 (range: 0.4 - 4.0
x10°/1). Peripheral smear revealed anisopoikilocytosis
with target cells, there were no abnormal or immature
cells seen.

C reactive protein (CRP) was elevated at 91.5mg/l
(normal: 0.5 — 5.0mg/l). Electrolytes and renal function
were normal except for hyponatremia with sodium of
123mmol/l (range: 135-145mmol/l).

Liver functions showed severe hypoalbuminaemia - 18g/1
(range: 35 — 48g/1) with normal liver enzymes.
Autoimmune disease workup was done and both anti
double-stranded DNA (anti dsDNA) and antinuclear
factor (ANA) were negative.

A chest x-ray showed multiple patchy micro lobular
consolidations bilaterally and a subsequent Chest
Computerised Tomography (CT) scan showed multiple
patchy centrilobular nodules with linear branching pattern
bilaterally, mediastinum lymph node enlargement with
punctate calcification, highly suggestive of pulmonary
tuberculosis. (Figure 1). Further history revealed open TB
contact with an aunt, 2 years before moving to Tanzania
and was not put on post-exposure prophylaxis.

A diagnosis of Pulmonary TB was made with severe acute
malnutrition and anti TB drugs (rifampicin, isoniazid,
pyrazinamide and ethambutol) were initiated as per the
national guideline together with nutritional rehabilitation
provided by parenteral nutrition. No active management
with iron supplement or blood transfusion was done for
anaemia, as it was attributed to chronic inflammation.
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FIGURE 1. A chest CT showed multiple patchy micro
lobular consolidations bilaterally

e

Overthecourseof 3 days, sheshowed clinicalimprovement;
she started feeding orally, started ambulating and gained
1.5 kg. Her repeat CRP was 11.1mg/l and Hb: 7.2g/l.
However, despite her clinical improvement, her regular
speech did not return and she remained disinterested and
was thought to have depression.

On the 4" day, she suddenly became more lethargic,
completely aphasic, had reduced oral intake and began
drooling saliva. She was then referred to a higher level of
care for further workup and possible intensive care unit
(ICU) admission.

Upon review after referral, she was lethargic with a
Glasgow coma score of 8/15, appeared cachexic, and
moderately pale with a normal pulse (103 beats per
minute), respiration (18 breaths per minute) and blood
pressure (110/83). Her weight was 21kg which was less
than the 3" centile for age. On neurologicexamination, she
had a stiff neck with bilaterally equal and reactive pupils
and hemiparesis of the right upper and lower limb. She
had an impaired gag reflex. Respiratory, cardiovascular
and abdominal exam findings were unremarkable.

Magnetic resonant imaging (MRI) and magnetic resonant
angiography (MRA) of the brain with contrast was
performed which revealed subacute ischemic infarct
affecting the left basal ganglia as well as the insular cortex
with left frontoparietal leptomeningeal enhancement
(figure 2). Hence a diagnosis of tuberculous meningitis
with left-sided subacute ischemic infarct was reached.
The MRA showed complete occlusion of the M2 segment
of the left middle cerebral artery and its branches (figure
3). The gastric aspirate was taken for gene Xpertwhich
detected Mycobacterium tuberculosis sensitive to
rifampicin; however, gram stain for acid-fast bacilli (AFB)
was negative. Her HIV test was also negative.
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TABLE 1: Timeline of Key Events, Diagnostic Tests and Interventions
Summary from initial and follow up visit Diagnostic testing Intervention
Day 1 1 month history of gradual weight loss, Haemoglobin 6.5g/dl, Initiation of anti
increasing weakness, loss of appetite, limb White blood cell count TB drugs
pain and selective mutism. 5.63 x109/1, C reactive (rifampicin,
On examination: pale, cachexic, poor verbal protein 91.5mg/1 isoniazid,
response and unremarkable systemic exam. sodium 123mmol/l pyrazinamide &
Diagnosis: severe acute malnutrition and Peripheral smear: ethambutol)
pulmonary TB anisopoikilocytosis with
target cells, albumin
18g/1 chest x-ray and CT
suggestive of pulmonary TB
Day 4 Became lethargic, aphasic and drooling MRI and MRA of the brain: Referral to high-
saliva. subacute ischaemic infarct er centre & ad-
On exam: Glasgow score 8/12, lethargic, of the left basal ganglia. mission in ICU.
cachexic, stiff neck, impaired gag reflex, Gastric aspirate: mycobact- Continue with
hemiparesis of the limbs on the right. erium tuberculosis sensitive anti TB and
Diagnosis: tuberculous meningitis with to rifampicin. pyridoxine.
subacute ischaemic infarct. HIV test: negative Initiation of
dexamethasone
and lamotrigine.
Speech & physi-
otherapy with
nutritional
rehabilitation.
Day 9 Significant improvement with some Albumin: normal Discharged ho-
weight gain Haemoglobin: 6.4g/dl me on 1 year
dose of anti TB,
tapering dose of
oral prednisolo-
ne & rehabilitati-
on.
Follow up Still aphasic with right-sided weakness
after 1 year and stiffness on physiotherapy and
baclofen.
Dependent on caregivers for daily
activities.

She was admitted to ICU, started on lamotrigine
12.5mg (0.6mg/kg/day) for seizure prophylaxis and
dexamethasone 4mg 8 hourly (0.5mg/kg/day) was
initiated to reduce cerebral oedema. A neurosurgical
consult was sought and non-surgical conservative
treatment was advised. Her anti TB drugs were continued
and 20mg daily of pyridoxine was added. Occupational,
speech and physiotherapy was initiated on the following
day of admission. Nutritional rehabilitation was continued
with high-calorie nasogastric tube feeds.

She showed gradual improvement and on the 9" day was
discharged with the weight of 22.1kg, her electrolytes
had normalized, albumin was normal though she still
had anaemia (Hb: 6.4g/dl). She was on oral prednisolone
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2mg/kg per day to be taperedfor over a month, anti- TB
drugs for 1 year and to continue with rehabilitation.

On follow up after completing her anti-TB treatment, she
remains aphasic; she still has stiffness and weakness on
the right side of her body and is on physiotherapy and
using baclofen. She has not been able to return to school
and is still dependent on caregivers for daily activities.

DISCUSSION

Tuberculous meningitis has been commonly reported in
children in countries with a high burden of TB. However,
the peak age of occurrence is common in children under
the age of 5 years.' It is rare in older children with no
underlying immunosuppression. Our patient was a 14 y-
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ear-old female with no underlying medical history and
hence TBM with a stroke was an unexpected occurrence.

The initial presentation of TBM is usually with non-
specific symptoms like fever and headaches. As the
disease progresses, they may present with signs of
raised intracranial pressure, cranial nerve palsies and
neurologic deficits.! Our patient presented initially with
non-specific symptoms of weight loss, poor appetite and
limb pain without any pulmonary symptoms for more
than a month. This led to a delay in diagnosis of TB and
subsequently, consideration of other diagnoses such as
autoimmune disease and hematologic malignancy in
addition to tuberculosis.

She subsequently showed speech disturbance with
poor verbal response and changes in her personality.
This was initially presumed to be a behavioural or
emotional problem. Behavioural problems are common
in adolescents with chronic illness and girls with chronic
illness have been found to be more at risk of emotional
disturbances.® Her symptoms were only attributed to being
neurological when she developed further neurological
signs like reduced level of consciousness and drooling.
The delay in recognition of the neurological signs and
symptoms also led to further diagnostic delay of TBM.

The common triad of neuroradiological findings in TBM
are: Basal meningeal enhancement, hydrocephalus and
infarctions in the supratentorial brain parenchyma and
brain stem.” Tuberculosis related infarcts commonly occur
in the “TB zone” supplied by the medial lenticulostriate
and thalamoperforating arteries. However, other studies
have also described infarcts in multiple areas and
involving perforators as well as cortical branches.” Our
patient had an infarct involving the basal ganglia which
is the commonest site of infarction in TB.

FIGURE 2. Magnetic Resonant Imaging (MRI) of the
Brain

Arterial occlusion in TB usually involves the terminal
branches and the complete occlusion of the M2 segment
of the middle cerebral artery that was seen in our patient
is a rare finding. Our patients’ neuroimaging also did not
demonstrate the vasospasm and vasculitis that occurs
frequently in TB associated strokes.

Despite adequate anti TB treatment and supportive care,
our patient did not make a complete recovery and had si-
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gnificant residual neurological symptoms. This is similar
to what is described in the literature with only about
35 % of patients making a complete recovery. Poorer
outcomes are described in those diagnosed with late
stages of disease.!

FIGURE 3. magnetic Resonant Angiography (MRA)  of
the Brain

CONCLUSION

TBM in children remains a devastating disease, associated
with substantial morbidityand mortality. The diagnosis of
TBM remains challenging for clinicians especially in a
resource-limited setting, mainly due to difficulties in the
directdetection of M. tuberculosis bacilli in CSF and other
specimens. The non specific nature of initial symptoms
also contributes to diagnostic delay.A high index of
suspicion is required for early diagnosis and treatment in
countries with high burden of TB irrespective of age and
immune status; more so in adolescents where neurologic
symptoms can be confused with behavioural problems.
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