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Disseminated tuberculosis occurs through lymphohematogenous dissemination of Mycobacterium
tuberculosis bacilli. The exact incidence of disseminated tuberculosis is still unknown and its
diagnosis presents a challenge since the symptoms are not specific of the disease. Brain tuber-
culoma is one of the complications of tuberculosis. The literary review of brain tuberculoma shows
that it mainly occurs in the cerebrum and cerebellum, whereas involvement of the brainstem is rare.
Recently, we have experienced a case of 46-year-old man with fever of 2 months duration who was
diagnosed with disseminated tuberculosis with miliary central nervous system (CNS) tuberculomas;
brain tuberculomas were found even in the brainstem and the spinal cord. Pulmonary, intestinal,

renal, and choroidal involvements were also noted.
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INTRODUCTION

The approach to fever of unknown origin (FUO) is
challenging. Through workup and penetrating assess-
ments should be done on the patient to locate the fever
focus. Several researches prove that infectious disease
still is the most common cause of FUO (1-3). Among the
infectious diseases, tuberculosis should always be con-
sidered as a possibility, especially in endemic areas. How-
ever, physicians often do not consider tuberculosis as a
cause of FUO if symptoms are nonspecific and chest
radiograph is normal.

Disseminated tuberculosis is defined as tuberculous
infection involving the blood stream, bone marrow, liver, =
2 noncontiguous sites, or miliary tuberculosis (4). It is due
to lymphohematogenous dissemination of Mycobacterium

tuberculosis bacilli.
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Herein, we report a case of 46—year-old man with fever
of 2 months duration who finally was diagnosed with
disseminated tuberculosis with miliary CNS (central ner-
vous system) tuberculoma; pulmonary, intestinal, renal,

and choroidal involvements were also noted.

CASE REPORT

A 46-year—old, previously healthy man was referred to
Korea University Guro Hospital in July 2007 with fever
and fatigue of 2 months’ duration; the cause of fever could
not be detected despite 3 weeks’ evaluation in the referral
hospital. He had no past history of having suffered from
tuberculosis or other infectious, metabolic diseases, and
had no family history of tuberculosis or other diseases. He
was a street vendor and his socioeconomic status was low.
He had been drinking about 120 grams of alcohol daily for
the past 25 years. He complained of fever, fatigue, and
weight loss of 20 kilograms during the last 2 months.

On admission, his vital signs were as follows: blood
pressure, 90/60 mmHg; heart rate, 100 beat/min; respi-
ratory rate, 20 beat/min; and body temperature, 39.4°C. On

physical examination, hepatosplenomegaly was observed.
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Liver was firm and palpable, 3 finger—breadths below the
costal margin. Laboratory tests were as follows: hemo-
globin level, 10.1 g/dL; white blood cell count, 4,100/uL;
platelet, 61,000/uL; asparate aminotransferase (AST), 170
IU/L; alanin aminotransferase (ALT), 104 IU/L; r-glu-
tamyl transpeptidase (r-GTP), 125 IU/L; alkaline phos-
phatase (ALP), 621 IU/L; blood urea nitrogen, 28.3 mg/dL;
creatinine, 1.5 mg/dL; and urine WBC, 30-60/HPF. The
peripheral blood (PB) smear showed pancytopenia and
microcytic normochromic anemia with anisopoikilocytosis.
The antigen and antibody of human immunodeficiency
virus (HIV) were not detected. Initial chest radiographic
findings were unremarkable, but miliary lung nodules
appeared on the 4" hospital day (Fig. 1). The computed
tomography (CT) scan of abdomen showed hepatosple-
nomegaly. On the 4" hospital day, his personality changed
and became aggressive, suffered mood swings, and com-
plained of sleep disturbance. Magnetic resonance imaging
(MRI) of the brain was taken, and it revealed numerous
diffuse small nodular or ring enhanced lesions in the cere-
brum, cerebellum, brainstem, and upper cervical spinal cord
(Fig. 2). Bone scan showed flared appearance on the ster-
num, and colonoscopy revealed terminal ileitis. Acid-fast

bacilli (AFB) were found in urine and cerebrospinal fluid

Figure 1. Miliary nodules were observed in both lung fields.

(CSF) by Ziehl-Neelsen stain. The results of polymerase
chain reaction for the detection of Mycobacterium tuber-
culosis (TB-PCR) were positive in urine, sputum, CSF,
and ileocecal tissue. Mycobacterium tuberculosis was
cultured from sputum and CSF. On ophthalmologic exami-
nation, choroidal tuberculomas were also found (Fig 3).

Anti—tuberculosis medications were prescribed: isonia-
zid, rifampin, pyrazinamide, and ethambutol. Corticoste-
roid was also used for tuberculous meningitis with brain
tuberculoma. Dexamethasone was given intravenously
starting with the dose of 0.2 mg/kg and tapered over 17
days. Afterwards, it was switched to oral dexamethasone
4 mg for the first following week, changed to prednisolone
15 mg for the next week, followed by prednisolone 7.5 mg
for 2 weeks and finally to prednisolone 5 mg for 45 days.
Total duration of corticosteroid use was 13 weeks and total
amount of corticosteroid was equal to 235.3 mg of de-
xamethasone. Throughout the treatment, fever subsided,
and his personality became normal. Elevated liver enzyme
and thrombocytopenia also normalized. He was discharged
without further complication and remained asymptomatic

during six months follow—up.

DISCUSSION

Literary review shows that infectious disease is the
leading cause of FUO (1-3). Among them, tuberculosis is
the most common infectious cause of FUO in endemic
areas. Researches have shown that tuberculosis is res-
ponsible for 23% of all causes of FUO in Taiwan (1), and

Figure 2. Numerous small nodular or ring enhanced lesions
were noted in cerebrums, cerebellums, brainstem, and upper
cervical spinal cord, suggesting tuberculomas on the T1 weighted
MRI.
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Figure 3. Multiple choroidal tuberculomas were noted in both
eyes by the indirect ophthalmoscopy.

24% in Turkey (2). In Korea, tuberculosis is responsible
for 21.6% of causes of FUO in one research and 11.7% in
the other research placing it as the most common infec-
tious cause (5,6).

Exact incidence of disseminated tuberculosis is not
known. Since the symptoms are nonspecific, high index of
suspicion 1S necessary to reach the diagnosis. Arnow and
Flaherty reported that the most common forms of tuber-
culosis, which present as FUO, were disseminated disease
without the miliary pattern on chest radiograph or ex-
trapulmonary disease without clear localizing features (7).
Likewise, Wang et al. also reported that the patients group
whose diagnoses were delayed had the lowest rate of
miliary pattern on chest radiograph (4). The initial lack of
clues for diagnosis brings on little suspicion of each
disease entity, and leads to delayed diagnosis or misdia-
gnosis. Initially in this case, the patient had no respiratory
symptoms and his chest radiograph was clear. Moreover,
he did not have previous tuberculosis history, which
might make physicians to overlook the possibility of
having tuberculosis. In the endemic areas of tuberculosis,
it is important to screen for tuberculosis and take fol-
low—up chest radiograph serially in approach to FUO
patients.

In this case, pulmonary, renal, intestinal, and CNS
involvements of tuberculosis were demonstrated by the
results of TB-PCR and culture. Brain MRI showed brain
tuberculoma which is an uncommon manifestation of
tuberculosis. Brain tuberculomas are due to hematogenous
spread of tubercle bacilli. Tuberculomas usually occur in
the cerebral and cerebellar hemispheres because of their
high vascular supply, and brainstem tuberculoma is rare
(8,9). In this case, however, brain tuberculomas were

found even in the brainstem and spinal cord. This could

signify the presence of a large infectious burden. The
levels of ALP and r—GTP were elevated initially and
decreased after anti—tuberculous treatment. Abdominal CT
scan at the time of admission showed hepatosplenomegaly,
reflecting hepatosplenic involvement. In addition, bone
marrow involvement is also a possibility which could
explain pancytopenia and findings observed in the bone
scan. Pancytopenia was recovered after initiation of anti—
tuberculous drugs. Choroidal involvement was also ob-
served. The choroid is the commonly affected site and
choroidal tuberculosis suggests direct hematogenous infec-
ton (10).

Disseminated tuberculosis occurs because of inade-
quate host defense in containing tuberculous infection,
especially due to impaired cell-mediated immunity (11). In
this case, the patient was a malnourished chronic alco-
holic, drinking 120 g of alcohol daily for the past 25 years.
Heavy alcohol intake and malnutrition, which are known
as conditions related to mycobacteriosis—associated FUO,
might have contributed to the immunologic silence in this
case (1). Both alcohol intake and malnutrition are im-
portant causes of impaired cell-mediated immunity; mito-
gen-blocking factor in alcoholics and leptin deficiency in
malnourished patients are associated (12, 13).

Corticosteroid is commonly used in the treatment of
tuberculous meningitis along with anti—tuberculous drugs.
Corticosteroids help reduce swelling and congestion of the
meninges, and thus decrease pressure inside the brain and
the attendant risk of death or disabling residual neurolo-
gical deficit among survivors (14). The adjunctive treat-
ment with dexamethasone improved survival in patients
over 14 years of age with tuberculous meningitis in the
literature (15). Standard therapeutic guideline on cortico-
steroid for tuberculous meningitis does not exist, but in
one literature, dexamethasone (for adults 12 to 16 mg/day
for three weeks, tapered over the next three weeks) or
prednisolone (for adults 60 mg/day for three weeks and
tapered over the next three weeks) is recommended (14).
In the other research, patients with a score on the Glasgow
Coma Scale of 14 or less, such as our patient, received
intravenous dexamethasone treatment for four weeks (0.4
mg/kg/day for the first week and decreasing by 0.1 mg/
kg/day for each following week) and followed by oral
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treatment for four weeks, starting at a total dose of 4 mg/
day and decreasing by 1mg each week (15). In this case,
we used dexamethasone intravenously starting at 0.2 mg/
kg and tapered over 17 days. Afterwards, oral therapy
was maintained for about 10 weeks. As described above,
total duration of corticosteroid use was 13 weeks and the
total amount of corticosteroid was equal to 235.3 mg of
dexamethasone.

The mortality from disseminated tuberculosis is most
often due to delayed diagnosis and treatment. Timing of
anti—tuberculosis treatment is known as one of the in-
dependent prognostic factors of disseminated tuberculosis
(4). In the setting of relative immunologic silence, high
index of suspicion and prompt treatment are important.
Therefore, physicians could carefully consider starting
anti—tuberculous medication as a clinical trial to the pa-
tients with FUO without localized infection sign, espe-

cially in endemic areas of tuberculosis.
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