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Brain Abscess: An Atypical CT Appearance of CNS

Tuberculosis

Peter J. Yang,' Kenneth M. Reger,' Joachim F. Seeger,' Raymond F. Carmody," and Robert P. lacono®

Brain abscess is an extremely rare manifestation of tuber-
culous involvement of the CNS; meningitis and tuberculoma
are much more common [1-6]. The CT appearance of tuber-
culous abscess cannot be distinguished from many other
entities that can present as a ring-enhancing lesion, such as
pyogenic abscess, primary or metastatic neoplasm, or resolv-
ing hematoma. However, given the appropriate history one
can suggest the correct diagnosis. We present an unusual
case in which there was coexistence of supratentorial tuber-
culomas with an infratentorial tuberculous abscess.

Case Report

A 29-year-old man with productive cough, malaise, dysphagia, and
weight loss was treated for pulmonary tuberculosis. Approximately 6
weeks after completing only 1 month of his projected 1-year course
of antituberculous chemotherapy, he presented with continued leth-
argy, fever, multiple cranial nerve dysfunctions, and prominent cere-
bellar findings. The patient was otherwise healthy, with no evidence
of malnutrition or immunodeficiency. A chest radiograph demon-
strated a large, thin-walled right apical cavity, fine nodular infiltrate in
the left upper lobe, and no definite adenopathy.

Cranial CT before and after IV contrast infusion revealed a large,
paravermian mass of low attenuation with a thin enhancing rim,
compressing the fourth ventricle (Fig. 1). This was thought to repre-
sent a cerebellar abscess. Mild secondary hydrocephalus was also
present. Additionally, there were several homogeneously enhancing
supratentorial masses (Fig. 2) consistent with tuberculomas. There
was no contrast enhancement of the basilar cisterns.

The large cerebellar abscess with a firm capsule was surgically
drained through an occipital craniotomy. The purulent contents were
positive for acid-fast bacilli. Cultures from the abscess revealed
Mycobacterium tuberculosis. The patient recovered with antituber-
culous medication.

Discussion

CNS tuberculosis presents most frequently as basilar men-
ingitis, followed by tuberculomas [1, 5, 6]. True tuberculous
brain abscess is extremely rare [2-4] and almost all cases
were reported in the pre-CT era. CNS tuberculosis is thought
to arise from hematogenous spread of the tubercle bacillus

from a primary site of infection [3, 6]; however, up to 30% of
cases have no prior or current evidence of extracranial infec-
tion [1].

In Whitener’s exhaustive review of the literature [3], there
were only 17 verified cases of tuberculous brain abscess. His
strict criteria included macroscopic evidence of capsule for-
mation with a pus-containing cavity, inflammatory reaction in
an abscess wall composed primarily of vascular granulation
tissue, and proof of tuberculous origin by either culture or
acid-fast stain. The central multinucleate giant cells sur-
rounded by epithelioid granulomatous reactions that charac-
terize tuberculomas are absent in tuberculous abscess [3, 4].

The pathogenesis of abscess formation is thought to be
related to multiple factors, including host sensitivity, size of
innoculation, and protein and vitamin deficiencies [2-4]. It has
been suggested that the influx of polymorphonuclear leuko-
cytes into an area of massive caseous necrosis in a hyper-
sensitive individual might lead to liquifaction and abscess
formation [7].

Differentiation between tuberculomas and tuberculous ab-
scess can be difficult when using CT criteria alone. A tuber-
culoma can appear as a nodular or ring-enhancing mass [8-
12]. Calcification occurs in only 1-6% [2, 11, 12]. Tubercu-
lomas may be diagnosed with a high degree of confidence
when there is a “target sign”—a central area of calcification
with peripheral ring-enhancement [9]. It has also been stated
that the central area of caseous necrosis in a tuberculoma is
commonly isodense with brain tissue, whereas the central
area of pus in an abscess is decreased in attenuation [9].
Besides histologic and CT differences, tuberculous abscess
has a more rapid clinical course, is usually larger in size, and
is said to occur in older age groups as compared with tuber-
culomas [2, 3, 12].

Because of the history of pulmonary tuberculosis in our
patient, the homogeneously enhancing, relatively small supra-
tentorial lesions were thought to represent tuberculomas. The
ring-enhancing posterior fossa lesion had the CT character-
istics of a brain abscess. Even though bacterial superinfection
of tuberculomas has been reported in the preantibiotic era
[8], it is important to raise the possibility of tuberculous
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Fig. 1.—A, Unenhanced CT scan shows 4.5-cm low-attenuation lesion with mixed isodense and
hyperdense rim and surrounding edema in the cerebellum. Temporal horns are enlarged, indicating

obstructive hydrocephalus.
B, After IV contrast administration there is marked rim enhancement.

abscess since appropriate cultures and stains must be ob-
tained at the time of surgery.

The presentation of CNS tuberculosis in our patient was
undoubtedly related to the incomplete course of chemother-
apy. However, he had no known predisposing factors making
him more susceptible to abscess formation. Because tuber-
culomas and a tuberculous abscess were both present, one
might postulate that the abscess arose from a larger posterior
fossa tuberculoma with an exaggerated exudative reaction.
Alternatively, differences in intraparenchymal presentation
might have been related to the size of each innoculation.

In the past, mortality in patients with tuberculous brain
abscess has been reported to be approximately 40% [3, 4].
Earlier diagnosis and treatment with the aid of CT scanning
should reduce this figure. The successful treatment in all
reported cases involved both surgical intervention and ade-
quate medical therapy [3].

In summary, tuberculous brain abscess is rare and the CT
appearance cannot be distinguished from other entities that
can cause a ring-enhancing lesion. However, this diagnosis
can be suggested in the appropriate clinical setting, particu-
larly when other CT evidence of tuberculosis is present.
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Fig. 2.—Multiple homogeneously enhancing le-
sions (noncalcified on precontrast CT) near gray-
white matter junction (arrows), consistent with
tuberculomas. There is an incidental lipoma of
corpus callosum.

REFERENCES

1. Chambers AA, Lukin RR, Tomsick TA. Cranial and intracranial tuberculosis.
Semin Roentgenol 1979;14:319-324
2. Gonzalez PRM, Herrero CV, Joachim GF, Ocana CR, Sevilla GC, Loyzaga
PG. Tuberculous brain abscess: case report. J Neurosurg 1980;52:
419-422
3. Whitener DR. Tuberculous brain abscess: report of a case and review of
the literature. Arch Neurol 1978;35:148-155
4. Rab SM, Bhatti IH, Ghani A, Khan A. Tuberculous brain abscess. J
Neurosurg 1975;43:490-494
5. Post MJD, Hoffman TA. Cerebral inflammatory disease. In Rosenberg RN,
Heinz ER, eds. The clinical neurosciences—Neuroradiology. New York:
Churchill Livingstone, 1984:525-594
6. Rovira M, Romero F, Torrent O, Ibarra B. Study of tuberculous meningitis
by CT. Neuroradiology 1980;19:137-141
7. Dannenberg AM Jr, Sugimoto M. Liquifaction of caseous foci in tubercu-
losis. Am Rev Respir Dis 1976;113:257-259
8. Mayers MM, Kaufman DM, Miller MH. Recent cases of intracranial tuber-
culomas. Neurology 1978;28:256-260
9. Welchman JM. Computerized tomography of intracranial tuberculomata.
Clin Radiol 1979;30:567-573
10. Loizou LA, Anderson M. Intracranial tuberculomas: correlation of comput-
erized tomography with clinico-pathological findings. Q J Med 1982;
201:104-114
11. Centeno RS, Winter J, Bentson JR. Central nervous system tuberculosis
related to pregnancy. Comput Tomogr 1982;6:141-145
12. Whelan MA, Stern J. Intracranial tuberculoma. Radiology 1981;138:75-81



