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Clinical Tomographic Correlations of 220 Patients with Neurocisticercosis, Bahia, Brazil
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Neurocysticer cosis (NCC) isa common par asitic diseasein our region, presenting diver sity of neurological symptoms
and signs. The present study has as primary objective an evaluation of the NCC's clinical and epidemiological
profile within Bahia Sate, by means of a prospective study of 220 patients diagnosed from March 1988 to March
1999, with a follow-up of six months. Exams, such as Computed Cranial Tomography Scan (CT), Cerebral Spine
Fluid (CSF) and Electroencephalogram (EEG), were accomplished in three distinct moments of these patients
evolution: at starting or diagnostic point (zero time), at after-intervention period (one month after treatment), and

at control period (six months after treatment).
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Cysticercosis is a parasitosis, typical of developing
regions, which is associated to poor hygiene and basic
sanitation conditions. From the epidemiol ogical point of view,
Neurocysticercosis can be found disseminated in different
parts of the world, and becomes extremely important in the
social and economic profile of the affected areas, because
75% of the patientsarefound at their fully productive age[1].

InBrazil, the greatest prevalence can befound in the states
of Parand, Séo Paulo, Minas Gerais, Rio de Janeiro and Bahia
[2]. Itismost common among adultswho are on the third and
fourth decade of age. There is no preference, though, for a
definite sex or social class. Its most common clinical
manifestations are epil eptic and hypertensive syndromes, being
the cause for late epilepsy in different endemic areas. Menta
aterations are frequent in the disease's course, schizophrenic
syndromes, humor disturbances and cognitive deterioration
have been described. The present study analyzes patients
bearing Neurocysticercosis (NCC), by associating its clinical
presentation with lesions found at the Cranium Computerized
Tomography (CT).The CT resultswere divided into 4 stages:
stagel —initial cyst, with noinflammatory response stimulation
or with a minima inflammatory reaction; stage Il - edema
surrounded cyst and intense inflammatory reaction, forming a
granuloma; stage |11 —granulomaunder degenerative process,
and stage 1V — calcified granuloma. The treatment was based
on the disease's activity criteria, and consisted of prescribing
Anticydticercotic drugs (Praziquantel or Albendazol€), Corticoid
and Symptomatic drugs.

Materialsand M ethods

The study has utilized a protocol, consisting of a
questionnaire containing data referring to social and
economical, demographic and neurological variables,
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concerning theclinical formsof presentation, complementary
exams (Complete CSF study and Axial Computerized
Tomography and/or Magnetic Resonance) as well as
Therapeutics. This protocol has been applied in the services
of the public and private network sinceMarch 1988. Thecriteria
for including patient in the protocol is the NCC diagnosis,
which must be confirmed by the CSF exam (IFI, HAI and
ELISA), aswell asby imaging (CT).

Thedatareferring to the 220 patients have been eval uated,
having been collected from March 1988 to March 1999. Those
obtained data have been analyzed by the SPSS statistical
program (version 6.0 for Windows).

Results

The results have demonstrated that, regarding
demographic data, 125 patients (56.8%) were males, while 95
(43.2%) werefemales, having an equiva ent distribution among
the white, mulatto and black races (Figure 1). It has been
observed that NCC has affected individual s with amean age
of 30.3 years, varying from 2 to 84 years of age. About one
half of the patients (49.1% or 108 patients) proved having had
concluded the junior high school education, and were still
studying, predominantly (21.9% or 48 patients), followed by
domestic occupation (14.6% or 32 patients) and merchants
(9.1% or 20 patients).

As for the clinical manifestations, the convulsive crisis
was the most important form, appearing in an isolate way, in
80.9% of the cases, while the psychiatric form appeared in
1.4%, and theintracranial hypertension syndrome (ICHS) was
present in 3.2% of the cases (Figure 2).

In general, the intracranial hypertension syndrome was
present in 14.1% of the cases, while the psychiatric form, in
5.5% of them. The studied sample has not evidenced the
presence of the medullar form.

As for the neurological variables, 180 patients (81.8%)
had displayed normal neurological examination. The sign
found was hemiparesis isolated in 20 patients (9.1%). Pure
hemiplegiawas present in 5 patients (2.3%). The association
between dysarthria and hemiparesis occurred in 2 patients
(0.9%), while alterations of cranial pairsoccurredin 6 (2.8%)
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cases. The less frequent presentations are dysarthria,
hemiparesisand/or cranial nerves, associated with cerebellar
syndrome, with one patient for each case (Figure 3).

The correlation between clinical forms and tomography
stages, in the initial time period, evidences a statistical
significance between ICHS and stage | (p = 0.02), aswell as
between the clinical and the convulsive formsand stagell (p
=0.005). Therewasno significant correlation between stages
[l and IV and theclinical forms.

By following the same principles, when the neurological
variables are compared with theinitial CT stages, it hasbeen
evidenced that the patients having anormal neurological exam
have presented agreater association with stage |V (p=0.001),
while those patients bearing hemiparesis alone had a greater
correlationwith stage 1V (p=0.002). Theremaining crossings,
though, have not been significant ones.

Asfor the CSFfindingsat zerotime, from oneto six months,
one can perceive a significant decrease in the number of
inflammatory CSF, and a proportional increase of non-
inflammatory CSF, after aclinical intervention. There hasbeen
an evolutioninthe non-inflammatory CSF, going from 68.07%
t0 87.50% and 93.60%, aswell as of inflammatory CSF going
from 31.90%t0 12.50% and 6.38% for the zero time, onemonth’'s
period and six months' period, respectively. There has been
improvement in the e ectroencephalic exams, carried out within
the same periods of time. The EEG at zerotimewasnormal in
only 31% of the patients, and hasevolved to anormal condition
in 80% of the patientswho have been reevaluated within asix
months' period, displaying in proportiona decrease of the
abnorma EEG

Figure 4, which has proved the CT resullts, at zero time,
one month and six months, has evidenced that the zero time
predominance stagesare stages |V (44.03% 0 and |1 (39.90%).
The value observed for stage | at zero time (24.70%) has
decreased gradually in one month (2.5%) and six months
(3.2%), after follow-up start. The parasite’s final evolution
stage (stage 1V) hasincreased from 44.03%, at zero time, to
87.1%, inthesix months' period, denoting accelerationinthe
calcification process.

The most used therapeutic combination has been
Albendazole, combined to corticoid and symptomatic drugs,
in 59.5%, followed by the isolated use of symptomatics, in
29.5%. The praziquantel-corticoid and symptomatic
association has benefited 4.5% of the cases, while one patient,
who has not shown any improvement with Albendazole, has
been, later on, treated with Praziquantel, Corticoids and
Symptomatics, showing clinical improvement.

Discussion

According to the studied sampl€e's demographic data, one
can verify the disease’ s manifestation in both genders, with a
3:2 mae/femderateand, with agreater frequency withthe age
ranging between the 2™ and 3 decades. It reaches young
adults and it is less common among children, these data
agreeing with other reports found in the literature. This

affection negative impact becomes evident for the most
assailed subgroups, either from the occupational or from the
educational point of view. It affects mostly the subgroup of
studentswho are found at their active learning stage and who
are impaired by this neurological disease and, due to
convulsive seizures, it also endangers people who working
onrisk occupations, such aselectricians, drivers, nursing aids,
among others.

The present study, a a breakthrough in Bahia State,
evidencesthat NCC isendemicin our environment.

Among NCC's clinical manifestations, the findings are
compatible with other studies, confirming the convulsive
crises, asthe main symptom, presented either asisolate ones,
or associated to other clinical forms. ICHS isthe second most
common symptom. The psychical manifestation has a 5.5%
preva ence, determining how importantitistoincludeNCCin
the differential diagnosis of organic causes of psychiatric
disturbances. There was found a correlation between the
psychiatric disturbances and presence of epilepsy (p=0.00),
which cannot serve as a parameter, though, for determining
whether epilepsy isarisk factor for psychiatric pathology or
not. Studies have shown, however, that patients bearing
convulsive crises, regardless of the underlying pathology,
have the worst prognostic. Thisis probably due to the early
installation of psychosis, or even due to the anti-convulsive
drugs, which may represent adamaging effect to the patient’s
mental state. ICHSisasyndrome, most frequently determining
the psychic manifestationsat NCC. It is, therefore, afrequent
psychic and neuropsychol ogical affection among ambulatory
patients, bearing NCC, and literature has demonstrated that
those patients tend to present more affective disturbances
that those displaying psychotic pictures. The main
psychopathological trend, in this case, is that the symptoms
are unspecific. One can observe that the presence of a
neurological disease and the| CHS occurrence arerisk factors
for increasing psychiatric morbidity in those patients, for
which additional studies are needed.

Thepatients' neurologica examwashnormal for most cases,
probably because the cysticerco were located in the CNS's
silent areas, or dueto the low capacity of neuronal irritation.
Out of the 18.6% patients who had had some findings in the
neurological exam, most part of them presented hemiparesis,
whilethey presented isolated hemiparesis, in the second place.

It can be noticed, therefore, that thetypical NCC patientis
the one having convulsive crises and a normal neurological
exam, in spite of that disease being a pleomorphic one and
being ableto manifest itself under different forms.

The clinical-tomographic correlation has allowed
evidencing that stage Il is associated to the convulsive form,
while the ICHS has only been associated to stage |. We can,
thus, notice a greater trend towards the appearing of clinical
formsat the disease’srather initial stages. We believethat the
mere initial presence of cysticercosis in certain CNS areas
may have caused ICHS (stage I), while the stimulation of the
immune system, caused by the parasite, with a local
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Figure 1. Neurocysticercosis— Distribution per Race (n=220).
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Figure2. Neurocysticercosis— Clinica Forms (n=220).
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Figure 3. Neurocysticercosis— Neurological Variablesin 220 Patients.
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Figure4. Neurocysticecosis— Computerized Tomography (n=220).
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inflammatory response, releasing of substancesand important
perilesional edema, might be responsible for the clinical
manifestationsfound at stage 1. Astheinflammatory process
is being solved, there can be noticed recurrence to some
clinical manifestations, either because the parasite's growth
has not been ableto cause ICHS, or because theinflammatory
disease had disappeared and the chemical mediators of the
CNS have diminished, which increases the presence of
convulsions. Asfor the pathogenesis of the convulsivecrisis,
the findings agree with reports by Del Bruto et a. [3-6], in
which the active lesion has been emphasized as the main
epileptogenic factor for this affection, since an important
association between the convulsive form and stage Il has
been made. The presence of the perilesional gliosis(stagelV)
probably acts as a secondary factor, and does not evidence
any statistically significant correlation with the convulsive
form, in our sample. In summary, ICHS has been related to
stage | —in which the mere parasite’'s presence, either for its
sizeor for being located in anoble areaof the CNS, hasagreat
importance in the ICHS physiopathology. As the processis
being solved, it becomes quite possible that the diminishing
of theaffected areaplay animportant partintheICHS arousing.
In the same way, there can be observed that stage Il is an
important point for the appearance of clinical manifestations,
sinceit isthe affection’s most exuberant stage, when patients
present convulsions, Psychic manifestations or ICHS.

Itis now convenient stressing that, asit is apleomorphic
disease, it may display varied forms, and the findings do not
have to be standardized.

Regarding the complementary exams, it isverified that at
all proposed time periods, most of the CSFisnon-inflammatory,
and there is a trend to diminish the CSF inflammatory
percentage with the evolution; while the EEG analysis
evidencesthat at initial time, the abnormal EEG contributes
greatly to the involved cases evolving to an improvement at
thefollow-up period. The CT evaluation at theinitial timehas
proved to be important for all stages, while within amonth’s
period, stages| and || have decreased significantly, and stage
Il presented a discrete growth, and stage 1V has grown in
proportion, according to its own evolution. In a six months
period (control time), it has been observed that the significant
majority has evolved to stage IV, few patients remained at
stage 11, no patient wasleft at stage |1, and one patient (who
did not join the treatment) remained at stage I. It is quite
possible that, if the follow-up duration is extended, all the
patients found at stage IV could be evidenced. As it was
described in literature, NC tendsto take from 23 monthsto 7
yearsto calcify [7], it was demonstrated that in our samplethe
process was an accelerated one. In spite of the fact that
treatment with anticyrcotic drugs does not extinguish the

parasite, completely, from the CNS, in many cases, it can
accelerate the calcification process[8-20]. Asthe CT findings
at stage 1V were statisticaly significant inrelation to the normal
neurological exam, we believe that the patients have been
benefited by the treatment.
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