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Focal epilepsy in India with special reference to lesions
showing ring or disc-like enhancement on contrast
computed tomography
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From the Neurology Clinic, Ruby Hall Clinic and Sassoon General Hospital Pune, and The Poona Medical
Centre, Pune, India

SUMMARY In 150 consecutive cases of simple partial epilepsy significant CT abnormalities were
found in 68%. The commonest lesion noted was a hypodense lesion on unenhanced scan, with a ring
or disc-like enhancement on contrast scan, and surrounding hypodensity. This lesion was seen in 39
cases and was more common in patients below the age of 15 years and in those with shorter duration
of fits (< 6 months). Nineteen of these cases had focal signs, 16 showed focal slow activity on EEG
and 17/39 had neither signs nor focal slowing on EEG. Ten cases with a ring or disc enhancing
lesion had evidence of tuberculosis elsewhere in the body, three more had a past history of tuber-
culosis and four others had a history of close contact with a case of tuberculosis. After 3 months of
antitubercular treatment, 23 out of 25 patients who were rescanned showed clearing of the lesion.
The two who did not were operated upon, and the lesion was shown histologically to be a tuber-
culoma. Ten other cases have done well, but have not been rescanned. Only one case was not treated
with antitubercular therapy. She developed fits, altered consciousness, and meningitis and recovered
from this serious illness after starting antitubercular therapy. Though not histologically verified, it
seems justified to conclude that in India a ring or disc enhancing lesion is the commonest accom-
paniment of focal epilepsy, and that at least one third (and probably more) of these lesions are
tuberculomas.

Focal epilepsy is a common variety of epilepsy and is
usually divided into simple and complex partial seiz-
ures.' The former when studied by CT have shown
abnormalities in 50-70% of cases.2 -7 Those with
complex partial seizures show such changes less fre-
quently.2 There have been no reports of focal epilepsy
studied by CT from India and reports from other
oriental countries are few.
We report our findings in a consecutive series of

150 cases, all of them studied by CT and EEG. On CT
we have often seen a hypodense lesion on plain scan
with ring or disc-like enhancement on contrast scan.
Such a lesion has only rarely been reported in the
Western literature.

Materials and methods
One hundred and fifty cases of simple partial epilepsy seen in
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the Neurology department of the Ruby Hall Clinic, Pune,
were chosen for this study. Cases were included if they had
simple partial seizures, with CT and EEG studies. During
this period 12 cases of simple partial epilepsy were excluded
because the CT was not performed, either because the
aetiology was obvious (such as stroke, childhood hemi-
plegia) or because the patient was not willing to have further
investigations.

Results

The 150 cases included 90 males and 60 females, and
the age range was 3-77 years. Forty four cases were
below 15 years of age and 50 were between 20-40
years. The lesions diagnosed in the study are shown in
table 1. The lesion recorded here as ring or disc
enhancing lesion consisted of a hypodense focal area
on CT scan which on enhancement became a ring or
disc with surrounding focal hypodensity (figs 1 and 2).
This rarely produced distortion of neighbouring
structures; it was more common in children, being
found in 40 9% of 44 cases below 15 years, and in
19% of 106 cases above that age. This difference is
significant (p < 0-02). A ring or disc enhancing lesion
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Table 1 CTscan findings in focal epilepsy

Age below Age above
15 years 15 years Total
(%) (%) (%)

Total 44 (100) 106 (100) 150 (100)
Normal 14 (31-8) 34 (32 1) 48 (32)
Focal disc or ring

enchancing lesions 18 (409) 21 (190) 39 (26)
Tumour 1 (2-3) 12 (11-3) 13 (9-5)
Vascular 2 (46) 23 (21 7) 25 (16 5)
Focal calcification 1 (2-3) 4 (3 75) 5 (3-3)
Atrophy 1 (2 3) 9 (8-4) 10 (6 6)
Miscellaneous 7 (15 9) 3 (2 8) 10 (6 6)

~~~~~~~iinllii- -- 00.

Fig I Plain scan ofa ring or disc enhancing lesion showing
focal hypodense lesion.

was also more common in those with fits of less than
6 months duration (32 of 105 cases) than in cases of
6-12 months duration (3 of 25 cases). This difference
just fails to reach significance 0-1 > p > 0-05.
CT scan abnormalities were found in 60 2% of

cases without any signs and in 58-8% of cases with no
EEG abnormality. In both these circumstances ring
or disc enhancing lesion was the commonest abnor-
mality. Table 2 compares this series of focal epilepsy
with 100 cases from the same hospital (under treat-
ment in the same unit) in the .era before CT became
available in February 1982. In the older series only 52
were submitted to angiography or pneumo-
encephalography and the major difference in the
groups is that ring or disc enhancing lesions were not
diagnosed in the prescan era. Even at the present time
some cases of ring or disc enhancing lesion have had
an angiogram and no abnormality had been detected.

In 32 cases with ring or disc enhancing lesion the
fits were pure motor and in seven were sensory motor.
Only 10 lost consciousness during the fit. Twenty
seven had had fits for only 3 months or less and five
between 3-6 months. Twenty one had shown a sud-
den cluster of fits. Focal signs were seen in 19 cases.

Fig 2 (a) Constrast study ofcase infig 1, disc enhancing
lesion, (b) contrast study showing ring enchancing lesion.

Sixteen showed focal slowing on EEG and nine
showed focal spikes. Of these 39 cases with ring or
disc enhancing lesion 10 had evidence of tuberculous
infection in the lungs or elsewhere at the time of fits
and three had prior history of tuberculosis. Two sib-
lings in one family had the same lesion and their
grandfather who was in regular contact with them
had died of tuberculosis. There were two others with
close contact with a case of tuberculosis. The CSF
was abnormal in 4 of 39 cases.
As a tuberculoma is known to have these CT scan

appearances8 and because of the above association
these 39 cases were all treated with standard anti-
tuberculous therapy with isomazid, rifampicin and
ethambutol/or streptomycin. The course of the dis-
ease in these cases was as follows:
(a) Of 25 cases followed up by a second scan after 3

months or longer 23 have cleared completely.
(b) The 2 cases who had not cleared on scanning
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Table 2 Focal epilepsy, before and after availability ofCT

CT scan Prescan

Total cases 150 100*
No cause detected 32% 75t
Tumours 9-5% 7
Vascular 16-5% 6t
Atrophic lesions 6-6% 4
Focal calcification 3-3% 0
Tuberculoma (histologically

verified) 13% 2
Focal ring or disc 26% 0t
Other causes 66% 6%

*52 submitted to angiography or pneumoencephalography.
tSignificant difference.

after 3 months have been operated upon, and in
both a diagnosis of tuberculoma was made histo-
logically.

(c) Ten patients are well with no fits and no other
symptoms. They have refused a second CT scan.

(d) In one case after 2 months of therapy the patient
developed headache and further deficit. She has
been operated upon and an astrocytoma diag-
nosed. (In table 2 she is reported as tumour and
is not included in the 39 cases with ring or disc
enhancing lesion). Before the operation a diag-
nosis of tumour was suspected on the basis of her
deterioration.

(e) As recent reports have pointed out that some of
these cases of ring or disc enhancing lesion may
show disappearance of CT findings with time9 it
was decided to treat some with anticonvulsants
alone, and not give anti-tubercular therapy.

The patients for such a trial were chosen carefully
as they would have to come for follow up regularly
and agree to repeat CT. A police constable's wife was
chosen as the first case. She did come for follow up for
6 weeks and then developed fits, unconsciousness and
hemiplegia. She was shown to have meningitis. Her
condition was serious for some days and it was
decided to start anti-tuberculous treatment. She
thereafter made a slow recovery. She had had a repeat
scan recently after 9 months therapy. The ring or disc
enhancing lesion has resolved. No further trial with-
out antituberculous therapy has been undertaken in
this series.

Discussion

Several series of patients with focal epilepsy studied
by CT have been reported in the Western litera-
ture.2 -7 None of these have described the ring or disc
enhancing hypodense lesion, though the rate of posi-
tive findings is similar to ours. In three of these
series' 3 7 all the abnormalities in patients with focal
epilepsy were described. In 154 cases of partial epi-
lepsy in these three series there were 79 focal lesions
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but no lesion similar to ring or disc enhancing lesion.
However, it is known that in India these lesions are
seen not infrequently.
Tandom and Bhargava8 first reported these lesions

as being tuberculomas on the basis of histology in
some cases and association with tuberculous men-
ingitis in several others. Hence antituberculous treat-
ment was given in these cases. Subsequently Sethi
etal9 showed that some lesions may disappear on
repeat scanning 3 months later while the patient is on
anticonvulsants alone. Sethi etal9 thought these may
represent focal encephalitis and Tandon et al
(personal communication) suggested that some may
represent postictal changes. We have rarely seen these
lesions in cases of generalised epilepsy, or in late onset
epilepsy. We have rescanned seven patients for vari-
ous reasons 1-2 months after the initial scan and seen
that the lesions had regressed but not disappeared,
implying that the regression of these lesions is a grad-
ual and relatively slow process (fig3). In most cases
presenting with fits, CT was generally performed
8 days after the fit or later.

Sethi etal9 believe that the disappearance of these
lesions without anti-tuberculous therapy proves that
these are not tuberculomas. Tuberculous lesions in
the lungs and elsewhere were known to clear by them-
selves in the days before antituberculous drugs and
the primary lesion in the lung may clear leaving no
significant clinical or radiological trace in the vast
majority of Indians. A relevant finding may be that
some cases showed one or two areas of focal
calcification as the only abnormality on CT scan.
These we believe represent healed granulomas. Sethi
eta19 suggest that these lesions should be watched
without antitubercular treatment for 6-12 weeks, and
if they persist one is justified in starting anti-
tuberculous therapy. We feel that if there was no evi-
dence that they were tubercular to begin with, there
persistance is no proof of their tubercular nature. We
feel in our 39 cases the two histologically proven, the
10 with present tuberculosis, and the patient treated
only with anticonvulsants were certainly tubercular
(13 cases, 33%). Of the remaining 26 cases we have no
proof except to point out that they were clinically and
radiologically identical to the above 13, and some had
a history of close contact with tuberculosis. It is also
to be noted that in all forms of extra pulmonary
tuberculosis some cases do not show evidence of
tuberculosis elsewhere.

It is known that several lesions may produce a ring
or disc enhancing lesion. Tumours are known to do
this'0 and we had one such case. We do not think any
of the present 39 harbours a tumour. In 23 the lesion
has cleared and 10 others are clinically normal. Cys-
ticercosis may produce a similar lesion but cys-
ticercosis is rare in this part of India and is much more
often multiple than single. None of our cases had
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Fig 3 Gradual clearance ofa ring or disc enhancing
lesion on antitubercular therapy. (a) Disc enchancing lesion,
(b) showing partial clearance 2 months later on
antitubercular therapy.

peripheral evidence of cysticercosis and complete
clearing without drugs would be most unlikely in such
a high proportion of cases of cysticercosis. Rana et al
studied CT findings in cysticercosis in India. In 62
cases there was no case with a solitary ring enhancing
or disc lesion as described here (personal commu-
nication). Minguetti and Ferreira"1 reporting on 171
cases from Brazil found only six which apparently
showed features similar to our cases. Thus such a
lesion is unusual in cysticercosis (approximately
3-4%) and its resolution in 3 months even more
unusual. Sethi et al raised the possibility that these
lesions may represent a form of encephalitis. As men-
tioned before, in 12 of the 39 cases the fits were of
greater than 3 months' duration, and in some more
than 1 year, so that in these the encephalitis would
have to be a subacute or chronic form and then clear
with treatment. This seems most unlikely. It is possi-
ble that our cases of ring or disc enhancing lesion may
represent two or more types of cases. Those of short
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duration (especially those with a cluster of fits at
onset) may represent a focal encephalitic process. The
rest could well represent other granulomatous lesions,
most likely tuberculomas. However, one of the cases
verified histologically and five of the 10 with tuber-
culosis elsewhere in the body had short duration
epilepsy. In one case seen after this series was closed,
fits appeared in a cluster while on treatment for
miliary tuberculosis and the scan showed a ring or
disc enhancing lesion which was resolving on CT scan
after 2 months.
We find it difficult to resolve the dilemma of

aetiology. Biopsy at first diagnosis seems unnecessary
and unwarranted as the lesion clears with medical
therapy. Watching without definite treatment may be
hazardous especially if patient follow-up is defective.
The only scientific way would be prospective random-
ised comparison of antituberculous therapy and anti-
convulsants alone. Our experiences make us feel that
this would not be practicable.
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