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Abstract

Introduction: Tuberculosis of the central nervous system (CNS) remains endemic in developing countries with high
morbidity and mortality despite advances in imaging and treatment. The objective of our work was to describe the
diagnostic and therapeutic difficulties of this pathology in the context of a country with limited health resources.

Materials and methods: We retrospectively studied 8 cerebral tuberculosis abscess files, collected in the archives
of the neurosurgery department of the Conakry University Hospital over a 5-year period (January 2013–December
2017). The diagnosis was made by scanning and by isolation of acid-fast bacilli (AFB) by direct examination of pus.

Results: Mean age was 33 years (9–56 years), sex, 5H 5 men/3F 3 women. History of pulmonary TB, 3 cases; TB
contagious, 5 cases; TST ITR positive, 5 cases; associated visceral TB, 5 cases; HIV positive serology, 2 cases. The clinic
was dominated by altered consciousness, 7 cases; focal signs, 7 cases; and fever, 5 cases. The site was hemispherical
in 7 cases and one case in the posterior brain fossa. Treatment was medico-surgical in all patients. The evolution
was favorable in 3 cases, the neurological sequelae in 3 cases, 2 cases of death, and 2 cases of recurrence.

Conclusion: Cerebral tuberculous abscesses constitute a medico-surgical emergency. Despite their rarity, morbidity
and mortality remains high in the context of developing countries due to diagnostic and therapeutic delays.

Keywords: Abscess, Tuberculosis, CNS, Neurosurgery, Conakry

Introduction
Tuberculosis, caused by Mycobacterium tuberculosis, re-
mains a hot topic around the world. It is a major public
health problem in developing countries, where it re-
mains common [1, 2]. It is on the rise in developed
countries, especially since the AIDS pandemic [3]. Cere-
bral intraparenchymal tuberculosis accounts for 10–30%
of intracranial expansive processes in developing coun-
tries [4–6] where it remains endemic and associated
with high morbidity and mortality despite advances in
imaging and treatment. Despite their low frequency (1%

of extrapulmonary tuberculosis cases) [7], they occupy a
special place because of their poor prognosis, mainly due
to the delay in treatment. This parenchymal localization
is essentially confined to tuberculomas. Abscesses are
exceptional [8].
We report our experience in order to describe the

diagnostic and therapeutic difficulties of this pathology
in the context of a country with limited health
resources.

Materials and methods
We retrospectively studied 8 cerebral tuberculosis ab-
scess files, collected in the archives of the neurosurgery
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department of the Conakry University Hospital over a 5-
year period (January 2013–December 2017).
All our patients benefited from a complete clinical

examination, a standard check-up (blood count, C-
reactive protein, HIV serology, tuberculin intradermal
reaction, examination of sputum or gastric tubing, and
urine for acid-fast bacilli), cerebral CT scan, chest X-ray,
and direct examination of pus with Ziehl-Neelsen stain-
ing for mycobacteria after puncture of the abscess. All
patients received quadruple therapy (isoniazid, rifampi-
cin, ethambutol, and pyrazinamide) for 3 months, com-
bined with corticosteroid therapy for the first 15 days
(prednisolone) and then dual therapy (isoniazid and ri-
fampicin) for 18 months. Surgical treatment was carried
out in all cases. The operating technique was a freehand
evacuating puncture; an excision of the hull was associ-
ated in case of recurrence.
The evolution was judged good when there was clinical

recovery without sequelae, average when there were neu-
ropsychic or motor sequelae, and poor in case of death.
Our study essentially concerned patients whose direct

examination of pus isolated acid-fast bacilli (AFB) in
pus. The data collected were analyzed using the SPSS
version 21.0 software.

Results
Epidemiologic characteristics
The average age of our patients was 33 with extremes of
9 and 56. The study concerned 5 men and 3 women.

Three patients had a history of pulmonary tuberculosis, and
the notion of tuberculosis contagion was found in 5 cases.
Intradermal tuberculin reaction was positive in 5 cases. Pul-
monary tuberculosis was associated in 4 cases and urogeni-
tal in 1 case. The HIV serology was positive in 2 cases.

Clinical manifestations
Clinically, the presentation of symptomatology was vari-
able, dominated by disturbances of consciousness, focal
neurological signs, and fever. The general patients’ char-
acteristics are summarized in Table 1. The time to diag-
nosis ranged from 3 weeks to 4 months.

Biological data
Biology showed hyperleukocytosis in 4 cases and positive
CRP in 5 cases. Direct examination of pus isolated numer-
ous acid-fast bacilli (greater than 10/fields) in all cases.

Medical imaging data
Chest X-rays, performed in all patients, showed abnor-
malities in 5 patients with a miliary appearance in 2
cases, an active tuberculosis appearance in 2 cases, and
stigmas of a tuberculous past in 1 case.
In the brain scan performed in all patients, the image

was typical of a cockade of spontaneous hypodensity
contrasting in a ring pattern and surrounded by a large
hypodense halo of edema. The localization was hemi-
spherical in 7 cases including 4 frontal cases (Fig. 1), 2
temporal cases, 1 multiple case (Fig. 2), and in the

Table 1 General patients’ characteristics

Case no. 1 Case no. 2 Case no. 3 Case no. 4 Case no. 5 Case no. 6 Case no. 7 Case no. 8

Age/sex 9 years, male 37 years, male 50 years,
female

41 years,
male

24 years, female 31 years, male 15 years,
male

59 years,
female

History of
tuberculosis

Yes No No No Yes No No Yes

Notion of
contagion

Yes No Yes No Yes No Yes Yes

ITR Positive Positive Negative Positive Negative Positive Positive Negative

Extracerebral
tuberculosis

No Yes, urogenital Yes,
pulmonary

Yes,
pulmonary

No Yes, pulmonary No Yes,
pulmonary

HIV serology Negative Negative Negative Negative Positive Negative Negative Positive

Clinic Fever,
headache,
vomiting,
confusion

Headache,
vomiting,
slimming, focal
sign, confusion

Fever,
vomiting,
slimming,
focal sign,
coma

Fever,
headache,
focal sign,
confusion

Fever, headache,
vomiting,
slimming, focal
sign, coma

Headache, focal
sign, convulsions,
coma, slimming

Headache,
focal sign,
convulsions

Fever, focal
sign,
convulsions,
coma

Antituberculosis
treatment
(duration)

21 months 21months 21 months 21 months 2 months 21 months 21months 1 month

Surgery Puncture,
exeresis

Puncture Puncture Puncture Puncture Puncture Puncture Puncture,
exeresis

Evolution Favorable Favorable Average
(hemiparesis)

Average
(epilepsy)

Death Average
(epilepsy)

Favorable Death

ITR intradermal tuberculin reaction, HIV human immunodeficiency virus
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posterior fossa in 1 case (Fig. 3). Hydrocephalus was asso-
ciated in 1 case and subdural empyema in 1 case (Fig. 4).

Treatment
The treatment was medico-surgical in all our patients.
The medical treatment consisted of quadruple therapy
(isoniazid 300 mg/day, rifampicin 600mg/day, etham-
butol 1800 mg/day, and pyrazinamide 1200mg/day) for
3 months, combined with corticosteroid therapy for the
first 15 days (prednisolone 2 mg/kg/day) then dual ther-
apy (isoniazid and rifampicin) for 18 months.
The time of surgery varied from 24 h to 2 weeks. For 6

cases, it was performed within the first 24 h following
hospitalization and for 2 cases after failure of 2 weeks of
trial treatment (Adiazine® 4 g/d Malocide ® 1 mg/kg/d)
for suspicion of cerebral toxoplasmosis in the field of
HIV. It consisted of a trepano-puncture in all patients,
which was justified on criteria of size and clinical toler-
ance, notably for consciousness disorders associated with
a compressive collection.

Evolution
The evolution was favorable in 3 cases, average in 3
cases (1 case of hemiparesis and 2 cases of epilepsy), and

Fig. 1 Frontal abscess

Fig. 2 Multiple abscesses

Fig. 3 Cerebellar abscess with overlying hydrocephalus
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bad in 2 cases (2 deaths: 1 case of respiratory distress
and 1 case of septic shock). Recurrence was noted in 2
cases, requiring surgical removal.

Discussion
CNS tuberculosis is common in developing countries. It
has been on the rise in industrialized countries since the
advent of HIV 1 infection [4]. CNS involvement can take
three forms of unequal frequency: tubercular meningitis,
tuberculomas, and, exceptionally, tubercular abscesses
[9]. Cerebral abscess is a rare lesion in tuberculosis, oc-
curring in 4–8% of non-HIV patients and 20% of AIDS
patients [10]. The abscess is often single, sometimes
multilocular and accompanied by greater perilesional
edema [11]. It most often occurs in the cortico-
subcortical regions and in the central gray nuclei, but
also in the cerebellum. Genuine cerebral subdural tuber-
culous empyema has been more rarely reported [12, 13],
encountered in a patient in our series.
These brain abscesses, like tuberculomas, are probably

secondary to hematogenous dissemination from a primi-
tive site, most often pulmonary, sometimes acute, con-
temporary with the abscess [14] as was the case in 4
patients in our series, sometimes old scarring or chronic
[15], encountered in 3 patients in our series and 18

patients out of 122 in Kilani et al. series on adult central
nervous system tuberculosis [11], and sometimes digest-
ive, lymph node, or urinary [16] as reported in a patient
in our series. On the other hand, the low frequency of
abscesses compared to tuberculomas remains unex-
plained. Lecuit et al. hypothesize the role of CD4 defi-
ciency as an etiopathogenic factor in the lower
frequency of granulomas, which are controls for the host
response to the presence of the pathogen in HIV-
infected patients [17].
Unfortunately, the tuberculin intradermal reaction is

of limited value: negative, it does not eliminate the diag-
nosis, given the possibility of anergy; positive, it is not a
certainty. Finally, it is rarely phlyctenular. In our series,
it was positive in 5 of the cases and only positive in 1 in
7 cases in the series of Mazodier et al. on neuromenin-
geal tuberculosis [18].
The clinical signs found in the literature are similar to

those due to pyogenic abscesses [9, 17]. They include
focal deficits in 7 cases in our series, headache in 6 cases
in our series, vomiting in 4 cases in our series, fever in 5
cases in our series, convulsions in 3 cases in our series,
and altered consciousness in 7 cases in our series. The
delayed diagnosis would explain these disorders of con-
sciousness. The patients being admitted most often at a
very advanced stage. The localizations are also not very
specific. They are more frequent in the supra-tentorial
stage 7 cases in our series, rare in the posterior fossa 1
case in our series and sometimes multiple 1 case in our
study, or sometimes may be associated with another tu-
bercular disease of the central nervous system [19].
The progress made with the contribution of CT scans

has made it possible to differentiate tuberculoma and ab-
scess, but few radiological signs make it possible to sep-
arate a tuberculous abscess from a pyogenous abscess.
Both lesions have a hypodense center surrounded by a
high-contrast crown, and significant peripheral edema.
Only a thick annular opacification would suggest a tu-
berculous origin [20].
In CNS tuberculosis, cerebral CT is still the first-line

examination to be performed, especially since it is more
easily performed, especially in the following situations of
the emergency. MRI, a more sensitive examination,
should be reserved when CT lesions are not suggestive
or when vascular lesions, brain stem localizations, or as-
sociated spinal injury are suspected. However, the high
cost of this examination and its unavailability in several
centers in our country limit its use [11].
The rarity of this form of tuberculosis can lead to lack

of knowledge. In the presence of an expansive cerebral
process, whether it appears as an avascular mass or sur-
rounded by a ring of increased vascularity, glial tumors,
infarction, tuberculoma, pyogenous, or tuberculous ab-
scess cannot be differentiated during imaging

Fig. 4 Frontal abscess associated with empyema
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investigations with certainty [14]. Tuberculous etiology
is evoked if there is also active visceral tuberculosis, en-
countered 5 times out of 8 times in our series. The pres-
ence of epithelioid and gigantocellular follicles is
suggestive of a tubercular process but may be totally ab-
sent, and other agents may initiate them [14]. That is,
without the demonstration of acid-fast bacilli in situ and
their isolation in culture, the diagnosis of cerebral tuber-
culosis can be omitted. Progression under antituberculo-
sis treatment is not discriminatory diagnostic evidence.
Indeed, several observations report the development of
tuberculous abscesses under well-conducted specific
treatment [21, 22]. In our series, diagnostic confirmation
was obtained in all cases by isolation of acid-fast bacilli
in pus to direct examination after Ziehl-Neelsen color-
ation, but the culture was not carried out due to the in-
adequacy of our technical facilities which did not allow
sterile pus to be cultured on direct examination, which
could explain the relatively low frequency of our series.
The treatment of tuberculous abscesses is medico-

surgical, and in all cases it combines a diagnostic and
curative surgical procedure with conventional antituber-
culosis antibiotic therapy [23]. The medical treatment is
based on a quadruple therapy combining isoniazid, ri-
fampicin, ethambutol, and pyrazinamide for 2 to 4
months, followed by dual therapy (isoniazid and rifampi-
cin) for 12 to 18months [24]. Initiated in all patients in
our series, it preceded surgical treatment 5 out of 8 cases
in patients with visceral tuberculosis. It was associated in
all cases in our series with 15 days of corticosteroid ther-
apy which is comparable to the series of Mazodier et al.
who combined corticosteroid therapy with antitubercu-
losis treatment in the 7 patients in their study [18]. Cor-
ticotherapy would also find its place alongside
antituberculosis antibiotics during CNS tuberculosis.
One study shows that it reduces mortality and neuro-
logical sequelae in patients with a medium severity pic-
ture (confusion, focal signs) [18]; other authors show a
benefit in severe cases (coma) [25, 26]. Finally, cortico-
steroid therapy is believed to reduce the volume of
hydrocephalus [26].
Surgically, the treatment of the abscess itself involves

two possible techniques: puncture(s)–aspiration(s) with
or without stereotactic guidance and excision by craniot-
omy [9]. The choice of procedure will depend on the
general condition of the patient and the size and loca-
tion of the abscess. In our series, all abscesses were
treated by unguided puncture–aspiration using the
Cushing’s trocar due to the lack of stereotaxis in our
technical platform. The direct approach for excision was
performed in 2 patients in our series after recurrence.
The evolution of cerebral tuberculous abscess after

surgical treatment is often favorable under antitubercu-
losis treatment continued for at least 18 months, initially

associated with corticosteroid therapy [9]. The fatal evo-
lution in our series (2 cases: 1 case of respiratory distress
and 1 case of septic shock) and the sequelae (3 cases: 1
case of hemiparesis and 2 cases of epilepsy) would be re-
lated to late surgery due to the delay in diagnosis. In our
context, this can be explained by the diagnostic wander-
ing that these patients experience in the upstream struc-
tures before their arrival in the referral centers, by the
under-equipment of the hospitals, and by the financial
difficulties that most of these patients experience.

Conclusion
Cerebral tuberculous abscesses are a medical-surgical
emergency in bulky forms with mass effect. Despite their
rarity, morbi-mortality remains high in the context of
developing countries because of diagnostic and thera-
peutic delay. There is no clinical or radiological evidence
that points with certainty to the diagnosis of cerebral ab-
scess of tuberculosis origin. It is therefore always neces-
sary to think about it in the face of favorable ground and
evocative radiological signs; the diagnosis of certainty is
not always easy, and any delay in diagnosis leads to ser-
ious sequelae and mortality; the treatment remains
medico-surgical.
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