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Summary 
T u b e r c u l o s i s u s u a l l y i n v o l v e s the b r a i n t h r o u g h 
haematogenous spread. The mass lesion caused by tu-
berculosis in the brain is called tuberculoma, which is a 
conglomerate of tubercles. Tuberculomas may also be 
found in the spinal cord. Because of their slow growth 
they often become calcified. The study was conducted at 
the King Fahad Hospital. Hofuf. A1 Hassia. Saudi Arabia 
between 1992 and 1998. It was a prospective study of all 
patients which had intracranial mass lesions which showed 
typical ring-enhancement on brain CT scan with contrast. 
Twenty patients satisfied inclusion into the study. Of the 
20 patients studied. 19 (95%) were males and 1 (5%) was a 
female. The ages ranged between 22 and 50 years. Eigh-
teen (90%) of the patients were immigrant labourers from 
Asia and 2 (10%) were Saudi nationals, a male aged 50 
years and a female aged 22 years. Fifteen (83.5%) were 
from India. 2 (11.1%) from Bangladesh, and 1 (5.6%) from 
Sri Lanka. The presenting feature in 60% of cases was 
focal seizure with secondary generalisation. 20% had pri-
mary generalized seizures, and 30% presented with head-
ache. 25% with weakness of the limbs, 15% with fever and 
10% each with vomitting and blurred vision, respectively 
In 65% of cases, there was noneurological deficit but 35% 
had pyramidal weakness in the limbs. In 55% of cases the 
Tuberculomas were located in the left cerebral hemisphere. 
30% in the right cerebral hemisphere and in 15%. the le-
sions were in both hemisphere. When a male Asian immi-
grant labourer aged between 20 and 40 years presents with 
seizures with or without headache, he should have a brain 
CT scan with contrast to exclude intracranial Tuberculoma. 
A short course of anti-tuberculous therapy may be tried 
where there is doubt, irrespective of normal erythrocyte 
sedimentation rate (ESR) We suggest that when the pre-
senting symptom is primary generalized tonic clonic sei-
zure. the intracranial Tuberculoma is located in the frontal 
lobe: a high erythrocyte sedimentation rate (ESR) may in-
dicate multiple Tuberculomas. 

Keyword#: Tubaculomas, generalized seizure, hemi-
sphere, Saudi arahia 

RdNumd 
La tubcrculose attaquc la memoire par la d is t r ibut ion dc 
1 hdmatogdncuse. La lesion massive par la tuberculosc 
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dans lc memoire est appclc tiibcrculomc qui csl unc 
conglomeration des tubcrculcs. Ellc pcut aussi clrc trou-
vec dans la moelle epinidre a cause dc la croissance faible 
et souvent calcifiee. Cclte etude ctail conduite a I'hopilal 
King Fahad. A1 Hassa. Arabic Saouditc cntrc 1992 ct 
1998.C'dtait une etude prospective sur les patients qui 
avaient des lesions massive intracranicrc qui montraieni 
des traces non-typique sur scanairc dc la memoire. vingt 
patients satisfisaient les critcrcs d'inclusion dans ccttc 
etude. 95(%( 19) etaient des males ct 5%( 1) fcmclc. d 'agc 
variant cntre 22-50 ans. 90% des patients ctaicnl dc immi-
grants travailleurs d Asic ct 10%(2) saoudicns.83.5% 
etaient des indiens. 11.1%(2) du Bangladesh ct 5.6%( 1) du 
Sri lanka. Les symptomes a la presentation chcz 60% des 
cas etaient les crampes avec une generalisation sccon-
dairc. 20% avaient des crampes primairc generalisecs. 30% 
avec les maux dc tctc. . 25%la fatigue des jambes. 15% 
ayant la fievrc ct 10% faisant des vomisscmcnts ct vision 
floue rcspcctivcment. Chez 65% des cas. il y avail pas dc 
deficit neurologiques mais 35% avail unc faiblcssc pyra-
midale des jambes. Chez 55% des cas tubcrculeux. etaient 
localisees dans les hemispheres cerebrals . 30% dans lc 
cote droite ct 15 des lesions dans les 2 hemispheres. Lors-
que rimmigrant asiatiquc employe age cntrc 20-40 ans avail 
des crampes sans ou avec maux dc tctc. II doit avoir un 
scanairc dc la memoire pour cxclurc la tuberculoinc 
intracranial. Un courtc durcc dc la thcrapic anti-iubcrcti-
leux pcut ctrc essayd ou il y a lc doutc. irrespective des 
taux dc sedimentations dc globules rouges. Nous avons 
suggerc que lorsquc les symptomes loiiiquc dc crampes 
p r ima i r c gcncra l i sdc sont present . la tuberculoinc 
in t racrania l est localisdc dans lc lobe frontal, un taux dc 
sedimentation des erythrocytes pent indiqucr dc multi-
ples tubcrculomcs. 

Introduction 
Tuberculosis is an ubiquitous infection and its manifesta-
tions arc protean. The most common presentation is the 
involvement of the respiratory system but the Central Ner-
vous Sys tem ( C N S ) is of ten af fec ted through 
haematogenous spread as in Tuberculous Meningitis 
(TBM). Il can also occur as a mass lesion anywhere in the 
body when it is described as a tuberculoma (TBL). which 
is defined as conglomerates of lubcrclcs resulting from 
haematogenous spread of infection |JJ. TBLs may be found 
in any part of the CNS and because of its slow growth it is 
often calcified. It is a common neurological disorder in 
many parts of the world. 
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This paper dcscribcs our experience in the presen-
tation. management and outcome of patients with intracra-
nial tuberculomas (ICTBLs) admitted under our care at the 
King Fahad Hospital Hofuf. Saudi Arabia, from January 
1992 to May 1998. 

King Fahad Hospital Hofuf is a 620-bcd govern-
ment hospital which is the main referral hospital in the city. 
Hofuf and its environs have a large population of immi-
grants from the Asian and African countries. These Asians 
arc mainly labourers and farm hands. 

Patients and methods 
The bio-data, clinical presentation and examination of all 
patients presenting with ICTBLs were documented on a 
designed protocol. To be included in the study the intrac-
ranial mass lesion must show a characteristic ring-enhancc-
mcnt on brain CT scan with contrast. Each patient had the 
following investigations done, namely: - complete blood 
count with ery throcyte sedimentation rate (ESR). full bio-
chemistry profile, purified protein derivative (PPD J. chest 
x-ray. sputum examination, electrocardiograph, electroen-
cephalograph and HIV screening. 

Each patient rcccivcd a quadruple antitubcrculous 
chemotherapy which included rifampicin. isoniazid. pyrazi-
namidc and streptomycin in the usual adult recommended 
doses for periods ranging between 9 months to 12 months. 

Brain CT Scan was repeated at 4 weeks. 8 weeks 
and 24 weeks after the commencement of treatment. Pa-
tients were followed-up until the clearance of the intracra-
nial lesions or for as long as they were in the area. 
Antiepileptic drug. Phenytoin sodium or very occasion-
ally carbamazepine was used to control seizures. Other 
presenting symptoms were treated accordingly. 

Results 

Twenty (20) patients satisfied the cri terion for inclu-
sion in the study. Of these, there were 19 (95%) males 
and 1 (5%) female. The age ranged between 22 and 50 
years (Mean =31.75: SD=5.632) . Eighteen (90%) of all 
the patients were immigrants f rom Asia, they were aged 
between 23 and 47 years (Mean =31.28: SD=5.594) and 
they were all labourers who had spent less than a year 
in the Kingdom before they developed symptoms that 

rought them to the hospital. The remain ing 2 (10%) 
patients were Saudis - a male aged 50 years and a fc-

' k ^ 8 w ? o C a r S - T h c i m m i S r a " t s hailed from India 
(5 6%) B a n g l a d c s h - 2 < ' I 1 % ) and Sri Lanka. 1 

i n 2 0 ° f ° i a " C p i l c p t i c s c i z u r c s a c c °un tcd 
ache 25°/ w M P C r ° f n t l c p a l l e n l s P r c s c " l ed with licad-
1 0 ° / c I t weakness of thc limbs. 15% with fever and 

ocach presented with vomiting and blurring of vision. 

Table 1 shows thc presenting features in our 20 
patients. 

Table 1: Presenting Features of Intracranial Tubercu-
loma (N=20) 

Symptoms N Signs n 

Focal seizures with Hcmiparcsis 5 
secondary general i-
zation 12 
Generalized tonic- Facioparcsis 
clonic seizures 4 (UMN) 2 
Hcadachc 6 Bilateral oculo-

motor palsy 1 
Weakness of limbs 5 P a p i l l e d e m a 1 
Fever 3 
Vomiting 2 Retinitis l 
Blurring of vision 2 Staphyloma 1 

Meningeal irritation 
sign 1 
No neurological 
dcficit 12 

respectively. One patient presented with features of (liber-
a t ions meningitis. In 6 0 % of cases, there were no delect-
able neurological deficits. Twenty five percent of thc pa-
tients had pyramidal weakness in the limbs. One patient 
had p a p i l l e d e m a and s taphyloma. 

Table 2 shows the locations of the tuberculomas on 
CT scan. 

Table 2: Locations ofTubcrcuIomas in thc Brain (N=20) 
Solitarv= 17 

Site Right LcH 

Frontal Lobe 1 4 
Parietal Lobe 2 3 
Occipital Lobe 
Fronto-Parictal Lobe 2 
Paricto-Occipital 1 .> 

Tcmporo/Parietal I 
Total 6 II 

Multiple 3 both hemispheres ami in nil lobes and suprasellar. 

In about 5 5 % of cases, thc ICTBLs were iocatcd in 
thc left hemisphere. 3 0 % in thc right and in 15% the ^ ' 
sions were in both hemispheres. In 85% of patients, the 
ICTBLs were solitary . Thc "target sign" was demonstrated 
in one patient. 

Table 3 summarizes thc characteristics in thc 20 pa-
tients. 
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Tabic 3: Summary o f lhc Characteristics of 20 patients with ICTBLSs 

No Ace Sex Nationality Presentation Siiins CT KiikIiiu! I'SR. Pl>|) CXK 

25 

30 
26 

25 

26 

47 

40 

23 

10. 31 

M 

M 
M 

27 M 

M 

M 

M 

M 

M 

M 

Indian 

Indian 
Indian 

Indian 

Indian 

Indian 

Sri Lankan 

Bangladeshi 

Indian 

Indian 

Focal Seizure/ 
Secondary 
Generalization 
Generalized Seizure 
Focal Seizure/ 
Secondary 
Generalization 
Focal Seizure/ 
Secondary 
Generalization 
Focal Seizure/ 
Secondary 
Generalization 
Weak Lower Limbs 

Focal Seizure/ 
Secondary 
Generalization 
Generalized Seizure 

Focal Seizure/ 
Secondary 
Generalization 
I Ieadache, lever, 
weak limb 

N 

N 

N 

N 

Lell Hemiplegia 

N 

N 

N 

Right I leiniplegia 

.ell Frontal 

Right Frontal 
Right Parietal 

Lell Frontal 

2 7 
7 X 

Right Fronto-Parietal 2 

I Iilar Nodes 
Right Fronto-Parietal 1 

Lell Panelo-Occipilal in 

N 

X 20 N 

in both hemispheres 

0 Calcified 

20 N 

0 N 

Multiple Lesions 90 0 Miliary 
shadowing 

Lell Parieto-Occipital IX () N 

Lell Parietal 6 16 N 

11. 26 M Indian I Ieadache, fever, 
T B M N Lell Frontal 55 0 N 

12 35 M Indian Focal Seizure/ 
Secondary 
Generalization 

N Lell Parietal 6 20 N 

13. 30 M Indian Generalized Seizure N Lell Frontal 13 0 N 
14. 23 M Bangladeshi Focal Seizure/ 

Secondary 
Generalization/ 
Weakness of Limbs 

Todd's 
Paralysis 

Right Parietal X 0 N 

15 45 M Indian Weakness of Limbs/ Letl Hemiparesis Right Parieto-Occipital 17 0 Calcified 
Headache 

16 35 M Indian 1 Ieadache. Blurred 
Vision Transient RUL 
weakness 

N Lell Pai ieto-l kupi lal II 0 N 

17. 35 M Indian Focal Seizure/ 
Secondary 

Right Facio-Paresis 
( t JMN) 

Lell Parietal X 0 N 

Generalization/ 
7 N 18. 50 M Saudi Chronic Headache, 

vomiting. Raised 
Papi 11 oedema 
Staphyloma 

Multiple large lesions 
in both hemispheres 

90 7 N 

intracranial pressure 
Lell parietotemporal 12 0 N 19. 34 M Indian 1 st attack of Focal 

Seizure/Secondary 
Generalization 

Right Facioparesis 
( IJMN) 

Lell parietotemporal 12 0 N 

No motor deficit 
Supra sellar 
Basal Ganglia and 
parietal lobe (multiple 

94 0 Tuber-
culosis 

20. 22 F Saudi Not communicating. Lell hemiplegia. Supra sellar 
Basal Ganglia and 
parietal lobe (multiple 

94 0 Tuber-
culosis 

weak limb. Generalized 
Seizures, Poor vision. 

Retinal degeneration 
Supra sellar 
Basal Ganglia and 
parietal lobe (multiple pneu-

monic 
headache, fever lesions) changes 



24 MM El-Sayed and AOG Adeuja 

The chest radiograph showed no evidence of tuberculous O n e patient gave a history of old pulmonary tubcr-
infection in 8 0 % of cases. 10% showed calcified hi lar ad- culosis and one was diabet ic at the t ime of study. None of 
enopathy: 5 % showed mil iary shadowing and another 5% the pat ients tested posi t ive to HIV screening. 
showed tuberculous pneumonia in the right lung. Fig. 1 
shows the brain C T scan wi th contras t demons t r a t i ng t Discuss ions 
multiple Tuberculomas with ring enhancement . Intracranial Tuberculomas arc usually a solitary , slow grow 

ing space occupying lesion (SOL)" which presents with 
mm seizures, focal defici ts and raised intracranial pressure |2 | 

In India and other As ian countries, especially among chil-
dren. ICTBLs constitute 20 to 3 0 % of intracranial SOL (3] 
In the developing count r ies generally, tuberculomas con-
stitute 5 - 8 % of C N S - SOL and up to 3 0 % of brain tumors 
13.4). In Kuwait . ICTBLs represented 1.4% of all cases of 
intracranial SOL |5 | . 

In adults, the lesions tend to occur above the ten-
torium. as in all our pat ients and below thc tentorium in 
children. They can be found anywhe re intracranial!)*, lo-
cated in the brain pa rcnchyma | 2 | a n d arc usually solitary, 
although 15% to 3 4 % a r e mult iple |6 | . 

From our data it would appea r that tuberculomas 
have an affinity for the left hemisphere and in particular, 
the parietal lobe. Other sites of location that have been 
observed by other workers , includc optochiasmic tuber-
culomas which may mimic optic nerve and chiasm tumors 

Fig. 1: Brain CT scan with contrast showing ring enhancement [7]. All exceptional location is thc cavernous sinus where 
of the multiple tuberculomas they may produce pals ies of cranial nerves III and V with 

severe headache [8.9J. A l though hypophyseal lubcrculo-
Fig. 2. C T scan of thc same patient with enlargement of mas arc exceptionally rare, cases have been reported in 

the lesion with sur rounding oedema after treatment was which scllar tuberculomas had been mistaken for adenoma 
110] and it may imitate a c ran iopharyngioma if located in 
thc suprasellar area f 11 ] as we found in thc only female in 
our series. Orbital tuberculomas may masquerade as or-
bital mal ignancy in areas where tuberculosis is non-en-
demic [ 12). In the bra ins tem tuberculomas can present as 
isolated intrinsic masses [13). If located in thc dural space 
they may mimic nicningioma-cn-plaquc 114.15.16|. Tuber-
culomas can mimic brain metastases |17 | . In cndcmic re-
gions. hypothalamic tuberculomas may present with fea-
tures of hypopitui tar ism 

Thc C T scan has been shown to have a sensitivity 
of 100% and specif ici ty of 8 5 . 7 % in the diagnosis of 
ICTBLs. but thc low posit ive predictive value of CT diag-
nosis indicates thc need for histological confirmation (19). 
Murayana et a l (20) found that enhanced CT images cor-
related with histological studies and that 25% of their eases 
showed non-specific enhancement patterns. V e n g s a r k a r 
et al |211 observed that C T has greatly influenced the di-
agnosis and management of ICTBLs. 

Thc "target sign", defined as a central nidus of 
calcification or central enhancement surrounded by a ring 
enhancement , had been considered a pathognomonic fin • 
ing in central nervous system tuberculomas. BargalJo at a 
|22] however, opined that it was a non-specific finding and 
might lead to erroneous diagnosis of CNS tuberculoma as 
it may be seen in primary brain lymphoma, toxoplasmosis 
and bacterial abscess. 

commenced. 

Fig. 2. The worsening oj the lesions following the initiation of 
treatment "the paradoxical phenomenon, 

Thc ESR was abnormal in 4 5 % of cases. It was 
JOmmHr and above in the 3 patients with multiple ICTBLs. 
Thc purified protein derivative (PPD) was positive in 20%. 
The electroencephalogram (EEG) was abnormal in 60% of 
thc patients. 
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Magnetic rcsonancc imaging (MRI) has been found 
to be a useful tool in definitive diagnosis of ICTBL. Com-
bination of the signal intensity patterns and conglomerate 
ring-like enhancing appearance of the lesions is character-
istic of tuberculomas and may play an important role in 
differentiating ICTBL from other ring enhancing lesions 
[23.24). Also: in vivo proton magnetic resonance spec-
troscopy (MRS) may be helpful in differentiating tubercu-
lomas from other intracranial mass lesions which have di-
agnostic difficulties on MRI [25|. 

All the patients in our study were diagnosed by CT 
scan showing the characteristic ring-enhancement pattern 
before they were commenced on treatment. However, only 
the 2 Saudis with multiple ICTBLs needed open brain bi-
opsy (OBB) and CT guided stereotactic brain biopsy (CT-
SBB). respectively, for confirmation. 

The main presenting features of ICTBLs are epilep-
tic seizures [26.27.28]. In our series; we categorized the 
seizures according to the history, eye witness account and 
EEG abnormality seen in 6 0 % of the patients. A large pro-
portion of our patients had no neurological deficits. In 
Kuwait however. 6 9 % of the patients presented with con-
vulsions and focal neurological deficit was detected in 
46% [5]. 

A distinct observation in this study is that 95% of 
our patients were males, aged below 50 years, except a 
Saudi male aged 50 years. The male preponderance ob-
served by us accords with the f indings of Abdul-Ghaffar 
el al [5] in which 7 7 % were males. Whereas 90% of our 
patients were from the Asian countries, only 23% (3/13) 
were Asians in the Abdul-Ghaffar el al series. 

It is also interesting that all our patients who pre-
sented with generalized seizures had ICTBLs in the frontal 
lobe. We therefore suggest that when the patient presents 
with generalized tonic-clonic seizures, the tuberculoma is 
likely to be in the frontal lobe. Elevated ESR may indicate 
multiple ICTBLs. 

Ten percent (2/20) of our patients manifested para-
doxical response to anti-tuberculous chemotherapy with 
increasing seizures within 2 and 4 weeks, respectively, of 
commencing treatment. Follow-up CT scan revealed in-
crease in size of the lesions with some increase in the sur-
rounding oedema. Treatment continued in spile of the re-
action and within the subsequent couple of weeks the 
patients condition had improved and the size of the le-
sions and oedema on CT had regressed. One of the 2 pa-
tients required a short course of steroid at this stage. Al-
though the use of steroids to suppress a paradoxical re-
sponse is not proven [29|. Hejazi and Hassler [30] observed 
in their literature review that majority of patients had been 
treated with glucocorticoids (prednisone, prednisolone, 
hydrocortisone or dexamethasone) symptomalically if they 
showed perifocal oedema on CT or clinical worsening. 
Hence, they recommended systemic corticosteroids as adju-
vant therapy for 4 to 8 weeks as worthwhile and effective. 

Paradoxical response to antiluberculous therapy 

has been reported by others 111. 29.30.31.32.33.34.35.36|. 
In nearly all the patients who demonstrated paradoxical 
response, the phenomenon occurred within weeks to 
months of commencement of therapy and there were initial 
symptoms of florid meningitis and most of them devel-
oped hydrocephalus |30 | . Neither of our 2 patients w ho 
demonstrated paradoxical response. 2 and 4 weeks after 
the commencement ofant i tubcrculous chemotherapy, re-
spectively. had florid meningitis or hydrocephalus. 

Afghani and Licbcrman |32 | reported the case of a 
child whose ICTBL paradoxically enlarged while on treat-
ment and on a further retrospective review of their other 
cases they found 23 eases in which tuberculomas increased 
in size or number and another 17 eases in which the le-
sions appeared during therapy. Evidence of new intracra-
nial tuberculoma or the expansion of existing lesions, 
nevertheless, requires no change in the antitubcrciilous 
regimen. 

In our study, we did not ha \c any in hospital mor-
tality. The ICTBLs in our patients resohed with chemo-
therapy before the course was completed. AN the patients 
were maintained on anticpilcptic dnigs. 

Conclusion 
We suggest that w hen an Asian immigrant especially male 
aged between 20 - 40 presents with seizures, w ith or with-
out severe headache, he should have a brain CT scan with 
contrast to exclude the possibilily of ICTBLs and where 
there is doubt, a short course of antitiiberculous therapy 
should be tried using the full recommended doses, irre-
spective of normal ESR. negativ e PPD and normal chest 
radiograph. We suggest that when the presenting s \mp-
tom is generalized, tonic-clonic seizure, the ICTBL is likely 
to be in the frontal lobe and a high ESR max indicate mul-
tiple ICTBLs. 
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