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Clinicoradiological and pathological correlations
in patients with solitary cysticercus granuloma
and epilepsy: focus on presence of the parasite
and oedema formation
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Abstract
A study of the clinical, radiological, and
pathological correlations in 43 patients
with solitary cysticercus granuloma and
epilepsy focused on factors that might
help in predicting the presence of the
parasite in the granuloma and those that
might influence the formation of oedema
around the granuloma. The duration of
symptoms (<six months and > six
months) and CT morphology of the gran-
uloma (ring and disc, type A; nodular
lesion, type B) were studied as factors
that could possibly predict the presence
of the parasite in the granuloma. The
influence of sex of the patient and the
presence of a neutrophilic response in the
granuloma on the intensity of oedema
around the lesion as seen on CT was also
studied. The pathological features were
studied in the excised granulomas. The
intact or degenerated form of the cys-
ticercus was evident in 22 of 43 speci-
mens. Neither the duration of seizures
(P = 0-17) nor the type of lesion on CT
(P = 0.16) was predictive of the presence
of the parasite in the granuloma. The
sex of the patient (P = 0-51) and the
neutrophilic response in the specimen
(P = 0.73) did not correlate with the
degree of oedema on CT indicating that
neither of these host factors was a major
determinant of oedema production. The
findings point to the varied and unpre-
dictable natural history of solitary cys-
ticercus granulomas and the complex
nature of host-parasite interactions in
individual patients. The inability to pre-
dict the presence of the parasite in the
granuloma on the basis of the clinical
or radiological features precludes a
selection of patients with such lesions for
cysticidal drug treatment.
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Solitary cysticercus granulomas seen as soli-
tary, small (< 20 mm), enhancing lesions on
CT are a common cause of epilepsy in many
parts of the world.' Their CT morphology,
biological behaviour, and clinical manifesta-
tions have recently been elucidated.' I

Epilepsy is their commonest manifestation
and they rarely, if ever, cause a progressive

focal neurological deficit or raised intracranial
pressure.3 These lesions usually resolve spon-
taneously but an appreciable number persist
for prolonged periods ranging from many
months to years. Cysticidal drug treatment
has been used to hasten the resolution of these
lesions, but has not been universally effective.5
The factors affecting the response of a granu-
loma to cysticidal drugs are not clear.
The parasite is often not visualised in gran-

ulomas which are excised. With a view to pre-
dicting the presence of the parasite in the
granuloma and hence possibly selecting
patients for cysticidal drug treatment, we
attempted to determine whether there were
any correlations between the clinicoradiologi-
cal features and the presence of a parasite in
the excised granuloma. The effect of sex of
the patient and neutrophilic response in the
granuloma was also compared with the degree
of perilesional oedema.

Materials and methods
PATIENT POPULATION
The study was on 43 unselected patients (27
male and 16 female) who presented with
seizures and a single, small (<20 mm),
enhancing lesion on CT. The granuloma was
excised totally in all the patients after a CT
guided stereotactic craniotomy. The indica-
tions for excision of the granuloma were (a)
for histological diagnosis; patients who under-
went surgery for this indication presented in
the initial period of the study (1987 to 1991)
when the management of these lesions was
still being debated. At that time their
aetiology was unclear and antituberculous
treatment was considered an appropriate
alternative to non-specific treatment; and (b)
for epilepsy not easily controlled with drugs.
The patients' ages ranged from 2-47 (median
27) years. Twenty three patients had had
symptoms for less than six months (0 5 to six
months; median two months) whereas the
others (20 patients) had had symptoms for
periods ranging from eight months to 22 years
(median 18 months). The CT lesion mea-
sured between 8 mm and 20 mm (median 10
mm).

CT DATA
The CT data for the lesion were derived from
contrast enhanced stereotactic CT (with 4
mm thick slices in the region of interest)
which was performed as a part of the stereo-
tactic craniotomy procedure. The lesions were
categorised according to a classification
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solitary discs and rings, Type B lesions con-
sisted of nodular lesions with two confluent
discs or rings or a combination (figure). The
oedema on CT was graded subjectively on a
scale of 0 to 3, grade 0 denoting no oedema
and grade 3 severe oedema with a shift of the
midline structures.

PROCESSING OF SAMPLES
The histological specimen (stained with
haematoxylin and eosin) was examined for the
presence of the parasite and neutrophils in the
inflammatory reaction. If the specimen failed
to disclose the parasite, multiple 5, thick
deeper sections were cut and stained for acid
fast bacilli with Ziehl Neelsen stain and for
fungal elements with periodic acid Schiff's
and Gomori's methanamine stain.
The parasite was considered to be present

in the granuloma when the whole parasite or
parts such as the sucker, hooklets, or the outer
membrane were seen.

CORRELATIONS SOUGHT AND HYPOTHESES
TESTED
In seeking correlations between the clinical
and CT features and the pathological findings
we formulated four hypotheses-namely: (1)
the parasite was more likely to be seen in the
granuloma of a patient with a shorter duration
of symptoms (seizures) (< six months v > six
months); (2) the parasite was more likely to
be present in a "ring" type of CT lesion than
other types of CT lesions ("disc" or type B);
(3) the severity of the perilesional oedema on
CT would be greater in female than in male
patients; and (4) the presence of a neu-
trophilic response in the granuloma wall
would be associated with a greater degree of
oedema around the enhancing CT lesion.

STATISTICAL METHODS
A x2 test was used to determine the statistical
significance of differences. A P value <0 05
was considered significant.

Results
PATHOLOGICAL FINDINGS
Microscopic examination disclosed cavitary
lesions containing parts of an intact or degen-
erate cysticercus in 22, inflammatory cavitary
lesions without the parasite in 13, and non-
cavitary hyalinised fibrous nodules with
inflammation in eight patients. Of the 22
specimens with the cysticercus, only two had
the entire parasite. In five patients degener-
ated forms of the cysticercus were seen,
whereas in the rest (15) only parts of the para-
site were visible.
An inflammatory response consisting of

lymphocytes, plasma cells, and macrophages
was present in all the granulomas. A neu-
trophilic infiltrate was, however, seen in only
10 of 22 specimens with the parasite and in
nine without the parasite.

CLINICORADIOLOGICAL AND PATHOLOGICAL
CORRELATIONS
Tables 1 and 2 summarise the results of the
study. There was no significant correlation
between the duration of symptoms (seizures)
and the presence of the parasite in the granu-
loma. Similarly, the type of CT lesion was not
correlated with the parasite presence. Finally,
the presence of neutrophils in the granuloma-
tous inflammation or the sex of the patient did
not correlate with the degree of oedema
around the lesion.
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Table 1 Duration ofseizures, type ofCT lesion, and parasite presence

No of cases (%l)

Feature parasite + parasite - P value

Duration of symptoms:
<6 months 13 (56 5) 12 (43 5)

0-17 (NS)
>6 months 15 (60) 10 (40)

Type ofCT lesion:
Type A

Ring 12 (57-5) 9 (42 5)
Disc 6 (35-3) 11 (64 7) 0-16 (NS)

Type B 4 (80) 1 (20)

Parasite+ = parts of the parasite seen in the granuloma; parasite- = parasite parts not seen in the
granuloma.

Table 2 Sex of the patient, neutrophilic response in the granuloma, and severity of
perilesional oedema on CT

Grade ofoedema on CT*

Feature 0 1 2 3 P value

Sex of the patient:
Male 8 10 9 0

0-51 (NS)
Female 3 7 6 0

Neutrophilic response
in the granuloma:

Present 3 9 7 0
0 73 (NS)

Absent 7 8 9 0

*See text for explanation of grade of oedema; values are numbers of patients.

Discussion
PATHOLOGY OF PARENCHYMAL CEREBRAL
CYSTICERCUS CYSTS
Cerebral cysticercosis is caused by the larval
form of the parasite Taenia solium or the pork
tapeworm. The live parasite does not gener-
ally produce any symptoms. The process of
involution usually begins spontaneously with
the disintegration of the outer vesicular mem-
brane and discoloration of the fluid contents.
This process also often heralds the onset of
neurological symptoms. The inflammatory
tissue forms a granuloma around the cyst,
the cysticercus granuloma, or the "nodular-
granular" stage in Escobar's pathological
staging of the evolution of a cerebral
parenchymal cysticercus cyst.6

DURATION OF SYMPTOMS, TYPE OF CT LESION,
AND PARASITE PRESENCE
Although we did not expect all lesions pro-
ducing symptoms for less than six months to
have the parasite, we anticipated that a greater
proportion of these lesions would have the
parasite. The death of the parasite and degen-
eration of its contents leading to its disappear-
ance from the granuloma was expected to be
related to the time after the process of involu-
tion began, which closely precedes the onset
of seizures. It is apparent that the natural his-
tory of the solitary cerebral cysticercus granu-
loma is extremely varied and is unpredictable
in any given patient.
The second hypothesis was made on the

premise that a cavitary lesion ("ring" lesion),
which closely resembles the live larval form, is
more likely to contain the scolex than a solid
lesion ("disc" lesion); however, a high propor-
tion of even apparently solid lesions on the
CT ("discs") contained the parasite.
As CT was performed only about two

hours before the granuloma was excised, any
correlation that was to exist between the CT
findings and the pathological attributes of the
granuloma should have been reflected in our
study.

HOST FACTORS DETERMINING INTENSITY OF
PERILESIONAL OEDEMA
Del Brutto et al7 have shown a greater inten-
sity of host response and hence degree of
oedema around parenchymal cysticercus cysts
in women than in men with the disease. We
did not find any correlation between the sex of
the patient and the degree of oedema.
We chose to study the effect of the neu-

trophilic response rather than the lymphocytic
and plasma cell response on the perilesional
oedema because the lymphocytic and plasma
cell responses are constant features of all
cysticercus granulomas including those which
are in the end stages of their activity. Thus
whereas these cells were seen in all our speci-
mens, a neutrophilic response was only seen
in 19 cases. Therefore, we presumed that the
neutrophilic response, which is episodic and
short lived, would correlate well with the
oedema, which also occurs episodically and
resolves spontaneously. Obviously factors
derived from the neutrophils are not a major
substrate for oedema production. The oedema
is possibly linked to some humoral factors
released either by the parasite or resulting
from the host immune response but not
dependent on the neutrophilic component of
the inflammatory response or the sex of the
patient.

IMPLICATIONS FOR CYSTICIDAL TREATMENT
The cysticidal drugs albendazole and prazi-
quantel act directly on the parasite. Whereas
praziquantel produces paralysis of the cys-
ticercal musculature, albendazole inhibits the
uptake of glucose by the parasite's mem-
branes.8 Cysticidal treatment possibly hastens
the resolution of a solitary cysticercus granu-
loma in some patients.5 The treatment also
confirms the diagnosis in the responders.
We postulated that if the presence of the

parasite could be predicted on the basis of
clinical or CT features then such a subgroup
of patients might benefit from cysticidal treat-
ment. Although there is no evidence to sug-
gest that the presence of the parasite
determines the response of the lesion to
albendazole treatment, it seems a reasonable
assumption to make as the drug acts on the
parasite itself.
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