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Neurocysticercosis with symptomatic epilepsy manifestation
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ABSTRACT

Aim To present a unique case of a 22-year-old male patient with 
symptomatic epilepsy manifestation on a background of neurocy-
sticercosis (NCC). 

Methods An Indian student in Kharkiv, who lived in rural parts 
in India, presented with sudden episodes of seizure followed by 
severe headaches. Laboratory analyses and neurological status 
(MRI) were performed.

Results Neurological status of the patient revealed nystagmus and 
difficulty in performing co-ordination tests. General analysis of 
blood showed raised eosinophil count to 8%. The MRI showed a 
few small conglomerating peripherally enhancing thick-walled in-
fective granulomas in left frontal lobe with extensive surrounding 
oedema in the left fronto-parietal lobe. The patient was treated 
with albendazol, levipil, methylprednisolone and pantoprazole. 
Clinical symptoms and subsequent MRI showed improvement.

Conclusion Neurocysticercosis is often misdiagnosed in the early 
stages, which leads to adverse outcomes. Although seizures are the 
most common clinical manifestation, it is a symptom that is not 
found in majority of the patients. The NCC of adult onset accom-
panying epileptic seizures is not well studied and a link between 
the helminthic invasion, epilepsy and psychiatric conditions needs 
to be established. This disease is potentially eradicable with well-
planned eradication programs targeting all stages of Taenia solium 
life cycle. 
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INTRODUCTION

Originally recognized as a swine disease in ancient 
Greece, neurocysticercosis (NCC) is now consi-
dered the most common helminthic disease of the 
central nervous system in humans (1). Conditions 
like a warm climate, severe poverty, illiteracy and 
unhygienic living conditions, all favour the tran-
smission of this disease in most of the developing 
world, which makes it endemic to these regions 
(2). Furthermore, according to various population-
based studies, the main reason for the higher pre-
valence of people with epilepsy in rural villages 
of endemic countries is NCC in comparison to the 
prevalence of epilepsy in developed countries due 
to other reasons (1). It has been called a "hidden 
epidemic" (3) and "arguably the most common pa-
rasitic disease of the human nervous system"(4). 
Cysticercosis in the United States, commonly 
presenting in the form of neurocysticercosis, has 
been classified as a "neglected tropical disease" 
(5,6), commonly affecting the poor and home-
less, particularly those without access to a clean 
environment or those with ill-habit of inadequate 
hand-washing and eating with such unclean hands.
The NCC is a preventable parasitic infection cau-
sed by larval cysts of the pork tapeworm (Taenia 
solium). The most important risk factor for acqu-
iring cysticercos is being in close proximity to a 
tapeworm carrier. Larval cysts of the tapeworm 
can find their way to the brain and lead to epilepsy 
(7). The NCC is acquired through consumption 
of food or water contaminated with faeces of a 
carrier of T. solium tapeworm (faecal–oral rou-
te of transmission). Common symptoms of NCC 
include seizures, headaches, blindness, meningi-
tis and dementia (8). Infected humans pass out 
eggs or gravid proglottids through their faeces, 
which can be ingested by pig living in an area of 
poor hygiene. The eggs further develop and com-
plete the complex life cycle of the tapeworm (9). 
This disease often goes un- or misdiagnosed. 
Even when diagnosed, there is a huge gap in a 
treatment. Generally, patients with NCC present 
with either tonic-clonic seizures or partial-onset 
seizures. Usually, most of the patients have an 
active cyst—either vesicular or colloidal, at the 
time of the first seizure. New-onset seizures are 
commonly associated with active cysts. Chro-
nic epilepsy is usually associated with calcified 
granulomas (10). The most epileptogenic cysts 

are considered to be active cysts undergoing de-
generation (colloidal cysts). Cysts degeneration 
usually happens fast within 6 to 12 months af-
ter initial presentation. As a result, the rates of 
seizure-recurrence increase during this period 
(because of the conversion from vesicular cysts 
to colloidal cysts). Epileptogenesis in patients 
with NCC can be attributed to several factors: 
inflammation, gliosis, genetics, and predilection 
for the cysts to travel to the frontal and temporal 
lobes (1). Furthermore, the response of the host 
to degenerating cysts cannot be disregarded in 
the process of epileptogenesis.
A magnetic resonance imaging (MRI) scan is of-
ten needed for increased diagnostic sensitivity and 
accuracy (11). Diagnosis may be confirmed by 
detection of antibodies against cysticerci in cere-
brospinal fluid (CSF) or serum through ELISA or 
immunoblotting techniques (2,12). Albendazole 
(13,14) and praziquantel are the principal anti-pa-
rasitic drugs used to treat NCC, as they reduce the 
number of cysts and frequency of seizures.
Here we present a case of neurocystircerosis in a 
young adult with manifestation of symptomatic 
epilepsy and behavioural changes. 

PATIENT AND METHODS

Patient and study design 

A 22-year-old male patient from India was hospi-
talized in the neurological department of Kharkiv 
city Students Hospital in November 2019 with 
complaints of convulsion attacks with impaired 
consciousness occurring at his hostel in Kharkiv 
and at the University.
The first episode of seizure occurred one day pri-
or to hospitalization. According to the roomma-
tes, the patient fell suddenly in the evening while 
walking with his head turned to the right and con-
vulsions in both his hands and feet, which lasted 
for approximately 1 minute. The seizure was not 
preceded by an aura. The patient remained un-
conscious for 5-7 minutes after the seizure. After 
that, the patient complained of a severe headac-
he, but he had no confusion. A similar attack was 
repeated the next day during school hours, which 
was when the patient was examined by a physi-
cian and was sent to the neurological department 
Kharkiv Regional Hospital with a preliminary di-
agnosis: Idiopathic epilepsy.
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From the anamnesis, the patient reported no na-
usea or vomiting. However, he reported having 
experienced episodes of mild-moderate headac-
he of a waxing and waning character for the past 
year. He also complained of occasional tingling 
feeling in his right lower limb, which had been 
progressively increasing in duration (usually la-
sting for 5-15 minutes) for the last 6 months. The 
patient also reported having difficulty in sociali-
zing and increasing anger management issues for 
the past two years and that this was different from 
his personality as a child. However, the patient 
had never been diagnosed with any psychiatric 
disorder (as he did not find them concerning). 
The patient lived with his family in India in a 
small town before arriving in Kharkiv in 2018 
for studies. His living conditions were “normal”. 
The family claimed to be vegetarians and did not 
consume meat of any kind. He had one younger 
brother, who never had any medical conditions. 
Both his parents suffered from hypertension. In 
addition, the mother suffered from migraine. The 
patient did not smoke or drink alcohol.

Methods 

Biochemical laboratory analyses, neurological 
status with MRI was performed.

RESULTS

On examination the patient had no fever (tem-
perature was 37°C), heart rate of 85/minute, res-
piratory rate of 19/minute, oxygen saturation of 
97%, and blood pressure of 130/89 mm of Hg. 
His skin was moist with good elasticity. He had 
no significant cardiac, respiratory, gastrointesti-
nal or urinary symptoms. 
In the neurological status: consciousness was clear, 
orientation of space and time was present. Pupils 
and palpebral fissures were identical on both sides, 
left and right. Convergence was saved. Horizontal 
nystagmus to the left was present. The face was 
symmetrical with the tongue in the midline. Deep 
tendon reflexes were quickened but symmetrical, 
left and right. The sensitivity of the face and limbs 
was saved. Pathological reflexes and meningeal si-
gns were not determined. In the Romberg position, 
the patient was stable. However, the patient had 
trouble in performing coordination tests.
The diagnosis on admission: Focal motor seizu-
res, idiopathic epilepsy.

General analysis of blood showed: red blood cells 
(RBC) 4.8x1012/L, haemoglobin 152g/L, mean 
corpuscular haemoglobin (MCH) 0.9, white blo-
od cells (WBC) 7.5x109/L, eosinophils 8.0%, 
stab neutrophils 4%, segmental neutrophils 57%, 
lymphocytes 24%, monocytes 5% and erythro-
cyte sedimentation rate (ESR) 20 mm/h.
An electroencephalograph (EEG) showed high 
voltage activity of delta waves. Such abnormalities 
were detected because of the presence of 2.5-3-Hz-
wave formations in left fronto-parietal distribution. 
The MRI (Figure 1) was conducted on 26 Novem-
ber 2019, which showed a cortical-subcortical in-
homogeneous structure in the lateral parts of the 
left frontal lobe with volume formation, irregular 
shape, without clear outlines of size 24x26x25mm 
with a pronounced perifocal oedema and mass 
effect with compression of the left lateral ventricle 
and shift of midline structures to the right by 3mm. 
The maxillary sinuses were swollen with a thic-
kening of the mucosa by 4-5 mm, along with the 
presence of cysts on the right of size 25x17mm.

Figure 1. Magnetic resonance imaging (MRI) of the brain at 
admission at Kharkiv city Students Hospital on 26 November 
2019. A, B) On both slides in frontal section at different degrees 
of depth the lateral part of the left frontal lobe is depicted with 
the presence of cortical-subcortical inhomogeneous structure 
with volume formation, irregular shape, without clear outlines 
of 24x26x25 mm size with a pronounced perifocal oedema and 
mass effect with compression of the left lateral ventricle and 
shift of midline structures to the right by 3mm

Based on the epidemiological anamnesis, clini-
cal and MRI research, the patient was diagno-
sed with neurocysticerosis with a primary lesion 
of the left frontal lobe: symptomatic epilepsy, 
cephalgic and asthenic syndrome.
The patient was prescribed (orally) carbamazepin 
200 mg 2 times a day for 6 months and albenda-
zole 400 mg 2 times a day for 3 weeks according 
to the local guidelines of Ukraine.
On 28 November 2019, the patient self-discharged 
due to the desire to continue the treatment at home.
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On 2 December 2019, the patient referred to For-
tis Hospital Limited in Mumbai, India, where 
anti-cysticercus antibody test was done, which 
came out to be positive and another brain MRI 
with contrast (Figure 2) was performed showing 
a few small conglomerating peripherally enhan-
cing thick-walled infective granuloma sin left 
frontal lobe with extensive surrounding oedema 
in the left fronto-parietal lobe. These showed 
central T2 hyper intense signal intensity with 
peripheral T2 hypointensity. The conglomerate 
lesion measured approximately 20x12 mm along 
axial the dimension. Minimal shift of falx to the 
right is noted. Findings likely - neurocysticerosis.

mild perilesional oedema, which appeared hype-
rintense in T2-weighted images and isointense 
in T1W images. Minimal blooming was noted in 
gradient recalled echo (GRE) images. No areas of 
restricted diffusion in diffusion-weighted imaging 
(DWI) were seen. The conglomerate lesion mea-
sured approximately 9x10 mm in axial dimensions 
(previously measuring 20x12mm) and 15.5 mm in 
cranio-caudal dimension. 
On 31 January 2020, with consultation at neuro-
logy department №2, Kharkiv, some conclusions 
about the patient’s health were made: the patient's 
condition had improved, the dynamics of com-
plaints (the absence of seizures, reducing the in-
tensity and frequency of headaches) and MRI 
picture were positive and the neurologic status 
was without any remarkable features. The patient 
was recommended to be continually monitored by 
neurologist, infectious diseases doctor and repeat 
MRI in 6 months. Oral treatment was prescribed: 
levipil 500 mg 2 times daily for 2-3 years, carba-
mazepin 200 mg 2 times a day for 2 years.
The patient was also advised to consider psychothe-
rapy regarding the changes in his personality.
The patient reported decrease in the frequency 
of headaches and the duration of tingling in the 
extremities after 4 months of treatment. Although 
the patient did not get an MRI done, clinically, he 
looked better. 

DISCUSSION

We present a case of NCC with epileptic syndrome 
and psycho-behavioural changes. Although accor-
ding to WHO data, infection of the central nervous 
system with Taenia solium is one of the leading 

Figure 2. The MRI of brain with contrast in Fortis Hospital 
Limited in Mumbai, India on 02 December 2019. A) In fron-
tal section persistent small well-defined heterogeneously 
enhancing conglomerate lesion involving left frontal lobe with 
surrounding mild perilesional oedema with minimal blooming 
in gradient is revealed. B) C) D) In cranio-caudal dimension at 
different degrees of depth the conglomerate lesion measured 
9x10 mm in axial dimensions and 15.5mm in cranio-caudal 
dimension is depicted

Figure 3. The MRI of brain with contrast done in Fortis Hospi-
tal Limited in Mumbai, India on 06 January 2020. A, B) On both 
slides in frontal section at different degrees of depth left frontal 
lobe with persistent small well-defined heterogeneously enhanc-
ing conglomerate lesion (measured 9x10 mm in axial and 15.5 
mm in cranio-caudal dimension) with surrounding mild perile-
sional oedema with minimal blooming in gradient is depicted

On 4 December 2019, the patient was examined 
by a neurosurgeon at Fortis Hospital Limited in 
Mumbai, India and received recommendation for 
a treatment (orally) according to the Indian Guide-
lines: levipil 500 mg 2 times a day for 2-3 years, 
albendazole 400 mg 2 times a day for 3 weeks, 
methylprednisolone 4 mg three times a day, with 
a gradual reduction of the dose for 15 days, panta-
prazol 40 mg 2 times a day for 15 days, and carba-
mazepin 200 mg 2 times a day for 2 years. 
On 6 January 2020, the patient referred again to 
the Fortis Hospital Limited, where brain MRI with 
contrast (Figure 3) revealed persistent small well-
defined heterogeneously enhancing conglomerate 
lesion involving left frontal lobe with surrounding 
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causes of epilepsy, in our country such diseases as 
neurocystecyrcosis are rare and in the differential 
diagnosis of the causes of epileptic syndrome are 
not in the first place. It should be borne in mind 
that today the population migration is very acti-
ve and the endemicity of the spread of diseases is 
losing its relevance. Describing this clinical case, 
we want to pay the attention of doctors to this pro-
blem, so that in the future they treat such patients 
with greater caution. Another aspect of this matter 
is its treatment: various randomized studies eva-
luating the clinical benefits of the treatment have 
yielded conflicting data whereby some studies in-
dicate a benefit of the treatment and others suggest 
that the treatment shows no difference in patients’ 
condition (12). Our patient however, responded 
well to the treatment. 
Cysticerci may be located in brain parenchyma, 
subarachnoid space, ventricular system, or spinal 
cord, causing pathological changes that are res-
ponsible for the pleomorphism of neurocysticer-
cosis (1). In our patient, the disease was located in 
the left frontal lobe, which could explain the be-
havioural changes. Seizures are the most common 
clinical manifestation, but many patients present 
with focal deficits, intracranial hypertension, or 
cognitive decline (15). According to a study con-
ducted in India only 8% of the patients with anti-
cystercus antibodies had a history of seizures (16). 
Interpretation of clinical data, neuroimaging studi-
es and immunological test help in accurate diagno-
sis of neurocysticercosis. 
Another aspect of this matter is its treatment: va-
rious randomized studies evaluating the clinical 
benefits of the treatment have yielded conflicting 
data whereby some studies indicate a benefit of 
the treatment, and others suggest that the tre-
atment shows no difference in patients’ condition 
(12). Our patient, however, responded well to the 
treatment. The introduction of cysticidal drugs 
have changed the prognosis of most patients with 
neurocysticercosis. These drugs have shown to 
reduce the burden of infection in the brain and to 
improve the clinical course of the disease in most 
patients. The therapy for NCC, formerly restric-
ted to palliative measures, has advanced with the 
advent of two drugs considered to be effective: 
praziquantel (PZQ) and albendazole (ALB) (17). 
Even though there are treatment options, the tre-
atment gap in India is more than 90% (13).

Patients with mental retardation were found to 
carry an increased risk of cysticercosis as compa-
red with patients with other psychiatric disorders 
(6). Although, our patient had no mental retarda-
tion, he had a history of poor social skills and 
anger management issues. It has been estimated 
that a large proportion of psychiatric inpatients 
with positive cysticercosis serology, despite 
carrying no adult Taenia spp. in their stool and no 
CNS imaging, have high prevalence of NCC (6). 
We presented a novel case of the young student 
who, despite living in “normal” conditions and 
being vegetarian, developed neurocysticercosis 
with symptomatic epilepsy and behavioural chan-
ges. We can only assume that the patient consu-
med contaminated vegetables or fruits growing 
in unhygienic conditions and got infected with 
tapeworm, which was dormant in his body for qu-
ite some time. Therefore, further efforts should be 
made to eradicate the disease via control program 
implementation against all interrelated steps in the 
life cycle of T. solium, including human carriers of 
the adult tapeworm, infected pigs and eggs in the 
environment. Since these targets represent interre-
lated steps in the life cycle of T. solium, inadequate 
coverage of even one of them may result in a rebo-
und prevalence of taeniosis or cysticercosis after 
the program has been thought to be completed.
Despite a lot of literature information about this 
syndrome and its many symptoms including seizu-
re-recurrence, it is often misdiagnosed, attention to 
which needs to be paid. The NCC of an adult onset, 
accompanying with symptomatic epilepsy and be-
havioural changes is not well studied. Further rese-
arch in this field needs to be carried out.
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