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Objective: To find out the role of CT scan in the diagnosis of neurocysticercosis (NC) and also
to get an idea of the nature and extent of this disease in a definite geographical ethnic location.
Methods: CT scan of the brain of altogether 4 762 persons residing in a congested area of
central Kolkata, was performed between 2004 and 2010, in an imaging centre in central Kolkata
(Calcutta), of whom 1 114 (23.39%) suspected patients were investigated for NC, having complaints
of convulsion (472), headache (272), right sided weakness (98), loss of consciousness (84), left sided
weakness (61), abnormal behavior (48), slurring of speech (34), difficulty with keeping balance (33)
and dementia (12). Results: NC was detected in 45, 1, 0, 2, 1, 0, 0, 1 and 0, respectively consisting
4.48% (50/1 114) of the suspected cases varying from as low as 2 (in 2006) to as high as 23 (in 2005)
in different years indicating this parasitic infection is perennial. The age of patients varied from
6 to 59 years of whom 28 (56%) were vegan. We were also able to detect 4 types of lesions viz.
calcified lesions (14), small hypodense i.e. vesicle (12), bright central spot i.e. vesicular lesion
with central spot (2) and ring enhancement (22). For 3 patients, further imaging investigation (MRI)
was needed to confirm the diagnosis. We calculated the specificity and sensitivity of CT scan of
brain diagnosing NC which was found to be 64% and 100%, respectively. Conclusions: Although,
the sample may not be the representatives of the whole community, the findings suggest that
cysticercosis is a significant but under-recognized public health concern in Kolkata.
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1. Introduction
N eurocysticercosis ( NC ) is a well recognized global
and common parasitic disease during these days[1,2]. The
common symptoms associated with NC are epilepsy[3],
loss of consciousness, headache, abnormal behavior[4]
etc. Patients with these symptoms are often referred to the
imaging centre for diagnosis for NC through CT scan/MRI of
the brain, as NC is an abnormality which is better diagnosed
by the introduction of CT scan and MRI than any previous
recognized radiological procedures[5] in the brain. A study
was planned to analyze CT scan of the brain of the patients
sent for identifications in an imaging centre, suspected to
be suffering from NC. The aims and objectives of this study
were: 1) to find out the role of CT scan to diagnose NC cases
in brain where no other laboratory tests were performed;
2) to calculate sensitivity and specificity of CT scan of the
brain in diagnosing NC; 3) to get an idea of the nature and
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extent of this disease in a definite geographical ethnic
location; 4) to document different types of NC lesions in the
brain.
2. Materials and methods
T he study was conducted in G autam L aboratoriesImaging and Research Centre, 7-Kalikrishna Tagore Street,
Kolkata 700007, situated in Central Kolkata providing all

super-specialty services in radiology and hematology.
The study period extended from January 2004 to December
2010. CT scans of the brain of the patients were referred
to this imaging centre by the local doctors, suspected to
be suffering from NC. All details about each patient like
name, age, sex, food habit i.e. vegan or non vegan, recent
complaints, etc. were recorded. The lesions on the brain of
the patients suffering from NC were analyzed. Sensitivity
and specificity, regarding the diagnosis through a statistical
model, were also studied.
3. Results
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CT scan of the brain of altogether 4 762 patients, i.e. 397, 752,

110, 1 322, 671, 710 and 800 in 2004, 2005, 2006, 2007, 2008, 2009
and 2010, respectively was carried out and a year wise
representation was shown in Figure 1.
The number of patients varied from 110 (in 2006) to 1 322 (in
2007). Out of those 4 762 patients, 1 114 (23.39%) cases were
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Figure 1. Year wise distribution of CT scan of the brain (2004-2010).

suspected to be suffering from NC having clinical symptoms
of epilepsy with convulsions (472), headache (272), right
sided weakness (98), loss of consciousness (84), left sided
weakness (61), abnormal behavior (48), slurring of speech
(34), difficulty in keeping balance of the body (33), dementia
(12), constituting 42.36, 24.41, 8.79, 7.58, 4.30, 3.05, 2.96, 1.07
percent of the total suspected cases (1 114), respectively.
Ultimately through imaging techniques, out of a total of 1 114
suspected cases, NC was confirmed in 50 (4.48%) of which 34
(68%) were males. The age of the patients varied from 6 to 59
years. Maximum number of cases was found in age groups

Figure 2. Scattered ring enhancing nodular cystic lesions are seen throughout the brain mainly involving both halves of cerebellum along with
bilateral occipital, temporal and parietal cerebral lobes showing adjacent areas of edema-partly obscuring the 4th ventricle, basal subarachnoid
cisterns, both sylvian fissures and cortical sulci along with supratentorial ventricles. Septum pellucidum appears mildly shifted towards right
side.
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between 10 and 39, which was 38 (76%). Out of 50 confirmed
cases, 45 (90%) had the clinical symptoms of epilepsy along
with convulsion, 2 (4%) had the history of occasional loss
of consciousness and 1 (2%) each had history of headache,
left sided weakness and difficulty in keeping balance of the
body.
Out of 50 cases, 28 (56%) were vegans. In 2004, 2005, 2006,
2007, 2008, 2009 and 2010, the number of NC cases was 9, 23,
2, 8, 4, 3, and 1, respectively with a yearly mean of 7.14.
In our study, four types of lesions were detected[6]. These
lesions were calcified lesion (14), small (less than 2 cm)
hypodense i.e. vesicular lesion (12), similar hypodense lesion
with bright central spot i.e. vesicular lesion with central spot
(2) and similar lesion showing ring or disk enhancement (22).
We experienced about risk enhancemening lesions, which
were shown in Figure 2.
Sensitivity and specificity[7,8] of 77 patients having lesions
like NC in the brain were determined. Sensitivity indicates
how likely patients are to have a positive test if they have
the disease whereas specificity defines how likely patients
are to have a negative test if they do not have the disease.
Among them, 32 were coded as scan positive for NC where
45 initially doubtful cases were designated as scan negative,
of whom in 27, no NC was clinically detected, but in other
18 subjects NC lesions were confirmed (15 cases underwent
CT scan for 2nd time and 3 cases performed MRI-known as
follow up cases).
Based on the data above we calculated sensitivity and
specificity of the CT scan method. Here sensitivity was
32/50=16/25 or 64% whereas specificity was 27/27=1 or 100%.
So, according to our study model, a CT scan can correctly
diagnose 64% of NC cases.
4. Discussion
NC is a global disease[1,2]. Approximately, 50 million
persons are infected worldwide and about 50 000 die of NC
yearly[9]. Diagnosis of NC in early stage is essentially needed
for effective treatment. The role of CT scan of the brain in
diagnosing NC cases, where no other laboratory procedures
have been performed, is evaluated. Of 1 114 suspected cases,
on examining CT scan of the brain, 77 cases have been
provisionally diagnosed as NC cases, but on further analysis
and MRI studies, 50 patients are confirmed to be suffering
from NC. Most important drawback of serological tests is
cross reactivity with other helminthic infections[10] and NC is
better diagnosed by medical imaging techniques[5]. Out of 77
cases, we have to take help of MRI in 27 to arrive at a logical

conclusion (100% specific).
This investigation clearly demonstrates the existence of
NC in an area of central Kolkata in all the years of the study
period, the number of cases varying from 2 (2006) to 23 in 2005
with a yearly mean of 7.14. This perennial occurrence of NC
indicates that this parasitic disease is very much endemic in
this area and it is a significant but under-recognized public
health problem in Kolkata. Through collection and analysis
of such recent data, the area of prevalence of NC may be
marked, the intensity of infection may be judged, and the
appropriate preventive measures may be advocated.
The specificity and sensitivity of CT scan of the brain in
diagnosing NC have been determined which are 64% and
100%, respectively.
NC can occur in any age and any gender may be affected.
In our study, the maximum number of patients i.e. 38 (76%)
belong to 10 to 39 years of age group showing that infection

is more common in young and in adult age than in any other
age groups. Another important feature is worth mentioning.
A ccording to our data, 56 % of vegans ( 28 ) have been
infected. A majority of the people in the study area is vegan
indicating that most of these NC infections have occurred
through contaminated unwashed, uncooked or undercooked
vegetables[6], not through infection via faeco-oral route or
through eggs of Taenia solium that enter the stomach of the
infected person possessing the adult worm in the intestine.
The government and different health organizations should
take responsibilities to educate people in right direction
about this disease. S ome primary guidelines can be
documented to prevent these types of endemic neurological
disease. The concept of individual hygienic system despite
of any religion or race provision of sanitation and sanitary
water supply and most importantly proper way of washing
and cooking of vegetables can reduce the risk of attack.
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