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Single small enhancing CT lesions in Indian
patients with epilepsy: clinical, radiological and
pathological considerations

Mathew J Chandy, Vedantam Rajshekhar, Siddhartha Ghosh, Shankar Prakash,
Thomas Joseph, Jacob Abraham, Sushil M Chandi

Abstract
Thirty consecutive Indian patients with
focal or generalised seizures and single,
small (< 10 mm), enhancing lesions on
CT scans (SSECTL) were studied. Five
patients (Group A) were treated with
anticonvulsants alone and did not have a
biopsy. In ten patients (Group B) a CT
guided stereotaxic biopsy of the lesion
was carried out and in the remainder
(15-Group C) an excision biopsy of the
lesion was carried out following CT
guided stereotaxic localisation. In all
patients in Group B the lesions were
reported as "chronic nonspecific inflam-
mation". In seven of 15 patients in Group
C the lesions showed a cysticercus with a

granuloma and in a further five the path-
ology was that of a "parasitic gran-
uloma" but the parasite could not be
identified. Biopsy did not reveal a tuber-
culoma or neoplasm in any of the
patients. The lesions studied are the
same as "disappearing" CT lesions
reported in Indian patients, as in 12 of 15
patients in Groups A and B, who could
be followed up for more than three
months, the lesions had spontaneously
disappeared or left calcific residues. It is
concluded that in Indian epileptic
patients with SSECTL cysticercosis is
the commonest aetiology. A treatment
protocol for these patients is suggested
on the basis of the findings.
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Since the advent of CT scan in India a large
number of patients with focal or generalised
seizures are being investigated for structural
cerebral lesions. A significant number (26%)
of these patients are found to have single,
small (< 10 mm) enhancing CT lesion
(SSECTL) with varying amount of surround-
ing oedema.' The exact pathological nature of
these lesions has not been verified as biopsy of
such lesions has only been carried out in
isolated cases. Various presumptive diagnoses
such as tuberculoma, cysticercosis, sar-

coidosis, larva migrans, transient viral en-

cephalitis, microabscesses, post ictal
enhancement and vascular lesions have been
considered." Due to the high incidence of
tuberculosis in our population and the
"response" of the lesions to anti-tuberculous
drugs, it was widely believed that these lesions
were tuberculomas. Sethi et al 7 reported
that these lesions showed a spontaneous

resolution and they were popularly termed
"disappearing" lesions. This led to further
confusion and controversy on the aetiology of
these lesions.
The aims of our study were twofold; firstly

to determine the pathological nature of
SSECTL in a large series of consecutive
patients; and secondly to rationalise the man-
agement of patients with such lesions.

Material and methods
From May 1987 till October 1988, 30 con-
secutive patients were included in this study
with the following criteria: A) history of focal
or generalised seizures; B) presence of a single,
small (< 10 mm), enhancing lesion on the CT
scan (SSECTL); C) no history of anti-tuber-
culous or other specific drug therapy for the
lesions.
The patients' ages ranged from seven to 53

years, most of them being in the second to
fourth decades. There were an equal number of
males and females (15 each).

All except one patient presented with focal
seizures with or without secondary generalisa-
tion. One patient had generalised seizures. The
duration of symptoms at presentation ranged
from 10 days to five years. Eleven patients
complained of headaches. Neurological exam-
ination revealed minimal deficit in 23 patients
in the form of soft signs. One patient had
moderate distal hemiparesis (grade 4/5). Seven
patients had no neurological deficits. None of
these patients had evidence of raised intra-
cranial tension.
The majority ofthese lesions were situated in

and around the sensorimotor area (fronto-
parietal) (23/30). Five lesions were situated in
the posterior parietal and two in the temporal
regions. All lesions were situated superficially
in the grey matter or at the grey-white junction.
Most of them were found in supraventricular
cuts (25/30). All lesions were isodense in the
plain CT scan with significant enhancement on
the contrast scans. There were 17 "ring"
lesions (central hypodensity with peripheral
enhancement) and 13 "disc" lesions (lesion
enhancing uniformly). There was a variable
amount of oedema around the lesions. A
midline shift was not seen in any case but mass
effect was present in the form of effacement of
the surrounding sulci.
The patients were grouped into three

categories on the basis of their management:
group A: patients who did not have a biopsy
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(five patients); group B: patients who had a CT
guided stereotaxic biopsy (CTGSB) (10
patients); and group C: patients who had an
excision biopsy of their lesions following CT
guided stereotaxic localisation (CTGSE) (15
patients).
CT guided stereotaxic biopsy was originally

planned for all these patients. However,
prebiopsy CT scans showed a disappearance of
the lesions in three patients. Two other patients
who were being followed up with CT scans for
their lesions over the last three years and
attended the department during the period of
the study were also included. These five
patients constitute group A. CTGSB was
carried out on the next ten patients (group B).
The material obtained from the stereotaxic
biopsy was insufficient to arrive at a definitive
diagnosis and thus in the last 15 patients (group
C) the lesions were excised.
The CT guided stereotaxic procedures were

performed using the Brown-Roberts-Wells
(BRW) system (Radionics, Burlington, Mass,
USA). We found the Azimuth-Declination
method ideal for biopsy and localisation.8 The
lesions were excised through a trephine
craniotomy after localisation. In the first four
patients of group C, the excised nodules were
bisected in the operating room and then put
into formalin. The next nine nodules were sent
intact. In another two patients a well-defined
nodule was not found.

Twenty-six patients were treated with anti-
convulsants (phenytoin sodium, phenobarbi-
tone or carbamazepine). This includes all
patients in groups A and B and 11 patients in
group C. The remaining four patients from
group C were not given anticonvulsants follow-
ing excision of their lesions but they did receive
them preoperatively.

All except three patients in groups A and B
had follow up scans usually at three months
after initial presentation. In the case ofpatients
in group C whose lesions were totally excised,
follow up scans were not carried out. Two
patients of group C who did not have a total
excision of the lesion had follow up scans.

Results
Group B Diagnosis in this group of patients
was based on the smears of the biopsy
specimen. All specimens showed gliosis with or
without chronic inflammation characterised
mainly by lymphocytes and occasional plasma

Figure 2 Biopsyfrom a
patient in group C showing
a cysticercus with the
sucker and part of the body
(H& E x 160).

Table I Histopathological diagnosis in patients in
groups B and C

Number of
Diagnosis patients

Cysticercus with granulomatous inflammation 7
Cavitary lesion suggestive of parasitic granuloma 5
Hyalinised nodule with chronic inflammation 1
Gliosis with or without inflammation 12*

*Includes all 10 patients of group B and 2 of group C.

cells. In two patients there was a suggestion ofa
granuloma with epithelioid cells.
Group C In 13 cases, a well-defined, firm,
white nodule was excised (figs 1 A and B). The
diameter of the nodules varied between 0O8 and
1-2 cm. Central cavitation was seen on section-
ing 12 of them.

Microscopic examination showed a cyst con-
taining parts of an intact or degenerated
cysticercus in seven cases (fig 2). The cysts were
surrounded by chronic inflammatory cells.
Cavitary lesions with convoluted margins were
seen in five other cases. The cavities contained
necrotic material and were lined by palisaded
epithelioid histiocytes and surrounded by
dense collections of lymphocytes, plasma cells,
eosinophils, epithelioid cells and foreign body
granulomata. The surrounding brain tissue
showed gliosis and a variable amount offibrosis
in all 12 cases. In one patient a well-defined,
solid, collagenised nodule was seen. There was
no specific lesion seen in this specimen. In two
others microscopic examination only revealed
gliosis and chronic inflammation. Caseous
necrosis was not seen in any case. Table 1
summarises the histopathological diagnoses in
groups B and C. The pathological findings in
group C have been reported earlier.9
Table 2 summarises the findings on follow up

CT scans in patients of groups A and B.
Group A In three patients the lesions had
either "disappeared" or had been reduced to a
calcific dot, within four to six weeks ofthe initial
scan. In two others the lesion decreased in size
on CT scans carried out after one, and one and a
half years after initial presentation. In scans
carried out at three years after the first ones, the
lesion had "disappeared" in one and left a
calcific dot in another.
Group B The lesions "disappeared" in three,
became smaller in one and were reduced to
calcific dots in three others. Three patients were
lost to follow up.
Group C Two patients who did not have total
excision of their lesions had follow up scans. In
one the repeat scan after three months showed
no change, but that taken at nine months
showed a "disappearance" of the lesion. In the
other patient the lesion became ill-defihed and
slightly larger after three months. This patient

Table 2 CTfindings at lastfollow up (groups A and B)

Number of
CTfindings patients

"Disappeared" 6
Calcific dot 5
Reduced size 1
Same or larger size 0
No follow up 3

Figure I A) a nodule
excisedfrom a patient in
group C. B) cut section of
the same with a mural
nodule.
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who refused further surgery is being followed
on anticonvulsant therapy.
Four patients had procedure related com-

plications. One patient had a moderate sized
cerebral haematoma following CTGSB. One
patient had increased facial weakness after an
attempt at excision of a lesion. A third patient
developed transient motor dysphasia and the
last one had marked hemiparesis after excision
of the lesion. The post operative CT scan in the
latter patient showed a marked increase in
cerebral oedema around the operative site. All
these patients were given steroids for a week to
ten days, with which they all made a significant
recovery.

Discussion
Technical difficulties in the biopsy of SSECTL
The pathological nature of SSECTL has never
been verified in a large series of consecutive
patients. The major limiting factors have been
the small size of these lesions which makes
operative localisation difficult ifnot impossible,
and the location ofthe lesions in eloquent areas,
which increases the risk of producing post
operative deficits. CT guided stereotaxic sur-
gery enabled us to localise the lesions precisely
and avoid these problems in the majority ofour
patients. Based on the findings in the first six
patients of group B, we concluded that these
lesions were "focal encephalitides" of un-
known aetiology.'° It was obvious that more
tissue was needed to arrive at an aetiological
diagnosis and thus we decided on excision
biopsy of the lesions.
The first four nodules, sent after sectioning in

the operating room, showed microscopic
evidence of a parasitic granuloma but did not
reveal the causative agent. The subsequent
nine specimens were sent intact and in seven
cysticerci were identified. It is possible that the
inconclusive nature of the biopsy in the first
four cases was due to the loss of the cysticercus
following bisection in the operating room.
These lesions are generally very firm or hard

in consistency. This is the likely reason for the
inconclusive biopsies in group B. The
stereotaxic biopsy instruments are blunt tipped
and they will not penetrate the thick capsules of
these lesions. It is possible that the lesions were
pushed away and the tissue that was obtained
was from the surrounding brain. A similar
problem is encountered with other inflam-
matory lesions as well."

Figure 3 Suggested
management protocolfor
patients with SSECTL.
SSECTL = single, small,
enhancing CT lesion;
CTSGE = CTguided
stereotaxic localisation and
excision.

Patient with epilepsy and SSECTL

Immunological tests
Anticonvulsants

Repeat CT scan after 8*12 weeks

Lesion disappeared/ Lesion persists Larger lesion
calcified/reduced same size

? Anticonvulsants Immunological tests CTGSE

Positive Negative

Anticonvulsants CTGSE

follow up CT scans

"Disappearing" CT lesions and neuro-
cysticercosis
In 12 out of 15 patients in group A and B, the
lesions "disappeared" or turned into calcific
dots with no specific therapy. The patients in
these groups were clinically and radiologically
indistinguishable from those in group C. Thus
these 30 patients form a homogeneous group
and the pathological findings in group C
represent the pathology of "disappearing" CT
lesions. We are therefore convinced that "dis-
appearing" lesions are nothing but a manifesta-
tion of a very benign form of neurocysti-
cercosis.

In retrospect, cysticercosis should have been
the obvious choice as the aetiology of these
lesions. Cerebral cysticercosis, the commonest
parasitic infestation of the brain is frequently
"silent" and even in those in whom it produces
symptoms, it can be a benign disorder."2"
Eighty per cent ofpatients with benign cerebral
cysticercosis present with seizures.'3 Besides
this, spontaneous radiographic resolution of
cerebral cysticercosis was reported by Miller et
al'5 in 1983. "Disappearance" or death and
calcification of these parasites in the brain is a
natural event in the evolution of most types of
benign cerebral cysticercosis. This process
usually takes from 18 months to 10 years from
the time of infestation.4' 5 The rapid resolution
of the granuloma ("disappearance" in four to
six weeks) in some of our patients and the long
duration of symptoms in others is difficult to
explain except by postulating that this is deter-
mined by the individual host-parasite reaction.
Because of this variability in the natural history
of these lesions it is difficult to set an absolute
time limit beyond which to biopsy a stable but
persistent lesion.

Serological tests in the diagnosis of SSECTL
Immunological tests have been used in the
diagnosis of neurocysticercosis. The specificity
and sensitivity of the tests are lower in patients
with the benign form of the disease.'6 ELISA
has been used to detect anti-cysticercus
antibodies in the serum or CSF ofpatients with
SSECTL. Ahuja et al reported that only a
third of their patients with SSECTL had a
positive result with this assay. In a
collaborative study with the Centers for Dis-
ease Control, Atlanta, USA, we studied the
serum of 18 patients with SSECTL, using the
immunoblot assay for cysticercus antibodies.'8
This assay reportedly has a higher specificity
and sensitivity than the earlier tests.'9
However, this test was positive in only one
patient. Thus we feel that the immunological
tests are useful only if they are positive and a
negative test does not exclude the diagnosis of
neurocysticercosis. Serological tests could,
however, be used as an initial noninvasive test
in the diagnosis of these lesions.

Management protocolfor patients with
SSECTL
Since none ofour biopsies showed evidence ofa
tuberculous lesion, empirical anti tuberculous
therapy, as a routine treatment for these lesions
should be avoided. We propose a rational
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management for patients with SSECTL on the
basis of the findings in our study (fig 3). Con-
servative treatment with anticonvulsants and
monitoring the lesion with CT forms the
mainstay of our management protocol.
Stereotaxic biopsy or excision biopsy is neither
recommended nor required for the majority of
patients with SSECTL. Serological tests, if
positive, may help in avoiding a biopsy for
stable but persistent lesions. A pathological
diagnosis is only required ifthe lesions increase
in size or do not resolve spontaneously within a
reasonable period of time. CT guided
stereotaxic localisation and excision of the
lesion gives the best chance of obtaining a
definitive diagnosis.

Indian patients with seizures and single,
small, enhancing CT lesions most often have a
benign, self-limiting disorder. The lesions
described in our study are the same as "dis-
appearing" CT lesions and most of them
represent cerebral cysticercosis in various
stages of the natural evolution of the disease.
Most of these patients can be treated con-
servatively with anticonvulsants. Surgical
excision for pathological verification is only
required for enlarging and possibly for persis-
tent lesions.
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