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Introduction
Neurocysticercosis (NCC) is a cosmopolitan disease that 

occurs in developing countries where endemic areas exist [1]. 
NCC is a common helminthic infection of the nervous system 
that occurs when humans become intermediate hosts in the 
life cycle of pig tapeworm Taenia solium, after ingesting its 
eggs. This disease is most often transmitted by tapeworm 
carriers to healthy individuals by unhygienic manipulation or 
by direct contact with human excrement [2]. The ingestion of 
undercooked pork contaminated with cysticerci is a mistaken 
belief, because the role of pigs is to maintain the cycle of 
infection by causing human tapeworm [3]. These eggs release 
oncospheres which enter the intestinal wall and circulate in 
the bloodstream to form cysticerci. Cysticerci that form in 

the brain can cause neurological manifestations, including 
seizures, headache, intracranial hypertension, encephalitis, 
cognitive impairment, stroke, focal neurological deϐicits or 
even death; which makes NCC a pleomorphic disease [4-7]. 
These neurological manifestations depend on the number 
of lesions, their topography, the extent of the inϐlammatory 
reaction and the evolutionary stage of the parasite. 

Epilepsy is a common neurological condition, especially 
in developing countries, and can have a devastating effect 
on people with the disease and their families. The burden of 
epilepsy in low-income countries is more than twice that of 
high-income countries, probably because the incidence of risk 
factors is higher [8]. Among these risk factors, we ϐind the most 
common infections associated with seizures are NCC, malaria 
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and meningitis [8-11]. It is estimated that NCC is responsible 
for a third of epilepsies in parts of South America [12]. In 
Lubumbashi (Democratic Republic of Congo), Mukuku, et al. 
[13] had found NCC as the etiology of epilepsy in 26.5% of the 
cases.

A recent study by Del Brutto, et al. [14] demonstrated a 
strong relationship between epilepsy and NCC in Ecuador in 
an endemic village for NCC. In sub-Saharan Africa, a study 
in Tanzania also demonstrated that NCC is a major cause of 
epilepsy [15].

This study aims to describe socio-demographic, clinical 
and paraclinical characteristics of patients with an epilepsy-
NCC association.

Methods
Study design and setting

The study took place in the Neuropsychiatric Center of 
Lubumbashi, located in the southeast of the Democratic 
Republic of Congo, in the province of Haut-Katanga.

This is a descriptive cross-sectional study of the records of 
patients with an epilepsy chart related to NCC. This study took 
place over a 2-year period from January 2015 to December 
2016. Our study was carried out on patients admitted for 
consultation at the Neuropsychiatric Center of Lubumbashi.

Study population

Our study included all patients admitted for consultation 
at the Neuropsychiatric Center of Lubumbashi in whom 
a diagnosis of NCC had been retained by the medical staff 
according to the diagnostic criteria proposed by Del Brutto, 
et al. [16].

Epilepsy was deϐined according to Fisher, et al. [17] by any 
of the following manifestations:

At least two unprovoked attacks (or reϐlexes) spaced more 
than 24 hours apart;

An unprovoked (or reϐlex) attack and a probability of 
occurrence of subsequent attacks over the next 10 years 
similar to the general risk of recurrence (at least 60%) 
observed after two unprovoked attacks;

Diagnosis of an epileptic syndrome.

The presence of cysticerci in the CNS (brain) was conϐirmed 
by the use of single slice scanner at one tube rotation cCT scan 
(TOSHIBA CT Scan x-ray machine). The thickness of the slices 
was 5 mm at the base of the skull and 10 mm above the base of 
the skull. The injection of intravenous contrast agent was not 
applied in all patients. Images have been digitally archived. 
CT scan detects ring-enhancing lesions (stage 2) and multiple 
ring enhancing lesions (stage 3) in NCC infected patients.

All images were examined by a neuroradiologist. 

Independently, these images were also examined by a specialist 
neurologist.

Study variables

The variables studied were as follows: age, sex, eating habit 
(the question was whether the patient regularly consumed 
pork), the concept of pig breeding or the pork trade (this 
involved whether the patient in direct contact with the pig or 
its meat), place of residence (it was a question of knowing if 
the patient had had to live near farms), clinical characteristics 
(type of epileptic seizures), biological characteristics 
(presence or absence of hyperosinophilia), types of lesions 
observed in CT scan (corresponding to the evolutionary 
stages of the cysticercus) and outcome of the patients under 
treatment started. These lesions have been classiϐied into 4 
different types of lesions according to Duchene [18]:

Stage 1: absence of intraparenchymal abnormality visible 
in CT; the diagnosis of NCC is made by the analysis of the 
cerebrospinal ϐluid and by MRI;

Stage 2: CT shows cysts with regular morphology, without 
inϐlammatory signs or perilesional edema, sometimes with a 
hyperdense mural nodule corresponding to scolex;

Stage 3: Intraparenchymentous cysts associated with 
inϐlammatory signs due to cystic degeneration, with loss of 
boundaries, annular or nodular peripheral enhancement or 
peri-lesional edema;

Stage 4: CT shows a single or multiple nodular, calciϐied 
images (residual form).

Statistical analyzes

Descriptive statistics were used (frequency, average, 
standard deviation) and the data were analyzed using Epi Info 
7.2 software.

Results
Out of a total of 18 patients in whom NCC was conϐirmed, 

13 (72.2%) presented epileptic seizures. The mean age of 
the patients was 30.2 ± 13.5 years (range: 5 and 50 years). 
The median was 26 years. The most represented age group 
was from 20 to 29 years (38.5% of the cases). We found 
a predominance of the male sex (61.5%). Eleven (84.6%) 
patients had direct contact with pigs. The clinical picture 
was dominated by generalized tonic-clonic seizures (76.9%) 
and secondarily generalized partial seizures (15.4%). 
Hypereosinophilia was present in 5 (38%) patients (Table 1). 
The electroencephalogram (EEG) was normal in 84.4% of the 
cases. Two patients had EEG abnormalities: EEG abnormalities 
were made of generalized spike and spike discharges in the 
ϐirst patient and the second had spikes in the frontal regions. 

The lesions were calciϐications in 69.2% of the cases 
and the parietal location was the most affected (92.3%). Six 
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Stopping seizures was observed in 9 patients after 
reassessment at 12 months of follow-up and 5 others were 
evaluated at 6 months of treatment without any reported 
seizure.

Discussion
We recorded 18 patients with NCC, of which 13 (72%) 

had epileptic seizures. In the DRC (in Kinshasa), Kabeya, et al.
found 81% of epilepsy in patients with NCC [19]. In Nepal, 
Shrestha, et al. [20] found a frequency of 83% among patients 
with NCC; in Bolivia, Miranda, et al. [21] found 66%. According 
to the literature review, epilepsy accounts for 50 to 80% of 
clinical manifestations linked to NCC [22].

The present study reports an average age of the patients 
of 30.2 ± 13.5 years. In a Burundian study, Nsengiyumva, et al.
[23] found an average age of 29.8 years. A Togolese study 
found an average age of 36 ± 14 years [24]. In Ecuador, Brutto, 
et al. found an average age of 31.9 ± 17.6 years [12]. According 
to data from the literature, cerebral cysticercosis is a zoonosis 
present at all ages, preferentially affecting adults rather than 
children [25]. The cumulative effect of exposure with age 
related to the activities practiced may explain this difference 
[26].

We found a predominance of the male sex (61.5%). In 
Tanzania, in the district of Mbulu, Mwang’onde, et al. [27] 
also found a male predominance of 60%. The same is true for 
Millogo, et al. [28] who found a predominance of men in their 
Burkinabé series. In Ecuador, Brutto, et al. [12], in their study 
found an equal distribution between men and women.

We noted that 84.6% of the patients had contact with 
pigs (consumers, breeders and sellers). Zaϐindraide, et al. 
[29] found 96.6% of consumers of pork, 39% of whom 
were breeders. Some studies have shown the link between 
cysticercal prevalence and the intensity of pig farming [30]. 
Consumption of pork is important in the transmission of Taenia 
solium infections. Its prevalence is higher among consumers 
of pork compared to those who do not eat [29]. In our study, a 
patient contracted neurocysticercosis through the practice of 
geophagy. A Senegalese study had shown a large proportion 
of cysticercosis in children with digestive parasitosis due to 
geophagy [31]. Geophagy as a mode of contamination of a 
parasitosis has already been described [32,33]. 

The clinical picture was dominated by generalized (tonic-
clonic or myoclonic) and partial seizures, representing 84.6 
and 15.4% respectively. This corroborates an Indian study 
reporting 82.3% of generalized seizures and 17.7% of partial 
seizures [34]. Several other studies found a predominance 
of generalized seizures [28,35]. Conversely, the studies of 
Moyano, et al. [36] in Peru and Prasad, et al. [37] in India found 
a predominance of partial seizures with respective frequencies 
of 64.3% and 56.5%. It is recognized in the literature that in 
NCC, seizures can be of all types (generalized or partial), but 
the generalized tonic-clonic seizures noted in the majority of 
studies [38].

(46.2%) patients had 10 or more lesions (mean number of 
lesions of 7.83 ± 4.91). Ten (76.9%) patients had lesions of 
a single evolutionary stage. Nine (69.2%) patients presented 
lesions in the 4th evolutionary stage (Table 2). 

Seven (53.8%) patients received albedanzole as an anti-
parasitic and corticosteroid treatment. All patients were put 
on antiepileptic drugs [AED] (phenobarbital was the most 
used molecule followed by carbamazepine).

Table 1: Socio-demographic and clinical characteristics of patients.

Variable Number (n = 13) Percent
Age

< 20 years 2 15.4

20-29 years 5 38.5

30-39 years 3 23.1

≥ 40 years 3 23.1

Sex
Female 5 38.5

Male 8 61.5

History
Pork consumer 9 69.2

Geophagy 1 7.7

Pork breeder and consumer 1 7.7

Seller and consumer of pork 1 7.7

None 1 7.7

Type of seizures
Generalized tonic-clonic 10 76e.9

Partial secondarily generalized 2 15.4

Myoclonic 1 7.7

Hypereosinophilia
No 11 84.6

Yes 2 15.4

Table 2: Neuroimaging features.
Variable Number (n = 13) Percent

Location of lesions
Intraparenchymal
• Frontal 6 46.2
• Parietal 12 92.3
• Occipital 5 33.5
Extraparenchymal

• Ventricular 1 7.7
• Falx cerebri 1 7.7

Type of lesions
Vesicular cystic lesions 4 30.8
Colloidal cystic lesions 3 23.1

Calcifi cations 9 69.2
Number of lesions

1 2 15.4
2 1 7.7

3-9 4 30.8
≥ 10 6 46.2

Number of evolutionary stages per patient
1 10 76.9

≥ 2 3 23.1
Parasitic evolutionary stage

2 5 38.8
3 3 23.1
4 9 69.2
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Blood hyperosinophilia was present in 5 cases (38%) in 
our series. It has an interest in the diagnostic orientation of 
NCC and is inconstant: variable during the acute phase of the 
disease, it may be absent in the advanced phase [18,39]. 

Neuroimaging plays an important role in the diagnosis, 
allowing the visualization of the different parasitic stages 
within or outside the cerebral parenchyma. Its main limitations 
in public health are their availability and their cost in endemic 
countries [40]. Neuroimaging varies with the evolutionary 
stage of the parasite and the response of the host. They make 
it possible to specify various locations, number and size and 
stage of lesions [41]. In our study, lesions were much more 
intra-parenchymal than extra-parenchymal. The parietal 
location was the most found (92.3%). Intraparenchymal 
NCC (the most common clinical form) occurs when the cyst 
is located in the brain parenchyma [42]. Several studies have 
found the predominance of parenchymal cysticercus lesions 
[19,43]. Shrestha, et al. [20] found parietal location (40%) 
followed by frontal location (18.36%). In Peru, Nash, et al. [44] 
found 78% of the lesions in the parietal lobe. 

We found several types of lesions in our study with a 
predominance of calciϐied lesions (69.2%). Several studies have 
reported calciϐications as predominant lesions [28,41,45,46]. 
We found a minimum number of 10 lesions in 46.2% of the 
patients. In Tanzania, Blocher, et al. [45] found a minimum 
of 9 lesions in 45% of the patients. Relative to the number 
of active stages, 76.9% of the patients had lesions of a single 
active stage. In contrast, 23.1% of the patients had lesions of 
several stages. Kabeya, et al. [19] reported in their study that 
72% of the patients had lesions of a single evolutionary stage. 
Shretha, et al. [20] also found 89.8% of lesions of a single 
stage. Nash, et al. [44] found that no patient had more than 
one evolutionary stage. In our patients, almost a quarter had 
lesions of two or more life stages. The association of lesions 
of different evolutionary stages has been described by several 
authors [24,41,45]. The association of lesions of several stages 
signs several successive infestations [41].

The EEG features of epilepsy associated with cysticercosis 
are rarely described in the literature and do not indicate 
any speciϐicity [47]. In our study, we did not objectify EEG 
abnormalities in most patients. In Burundi, Diagana, et al. [48] 
found 48% of normal signals. The EEG is not a good diagnostic 
tool for NCC; it would be normal in 60% of the cases, apart 
from the acute forms in which it is always abnormal. This is 
an insensitive and non-speciϐic examination in this case. The 
abnormal signals are variable and do not always correspond 
to the symptomatology. However, it is an important element 
during the discussion and is used in conjunction with clinical 
examination and biological investigations. Only neuroimaging 
can then provide certainty about the etiology of seizures by 
showing the nature and location of lesions [49].

The antiparasitic drug used in our study was albendazole 

and AEDs were phenobarbital, carbamazepine, sodium 
valproate and levetiracetam. Some of our patients were put 
on corticosteroids such as prednisone. This treatment was 
prescribed with good outcomes (total absence of symptoms 
in the course of evolution). The choice of an antiepileptic 
depends on the type of seizures. In many countries where NCC 
is endemic, AEDs (phenobarbital, phenytoin and sometimes 
carbamazepine) are relatively accessible. A single ϐirst-line 
treatment using one of the three available AEDs generally 
allows adequate seizure control in people with NCC although 
the effect has only been demonstrated with phenobarbital and 
carbamazepine [42]. The NCC treatment regimen includes 
symptomatic treatment with AEDs and analgesics and 
antiparasitic treatment. In most cases, corticosteroid therapy 
must be added [41]. Preventive measures are also important 
for the control and possibly eradication of NCC. Consequently, 
the treatment must be adapted to each case [50].

Conclusion
This study is a useful starting point from which health 

programs and health workers can work to improve the 
diagnosis and quality of epilepsy-NCC association management 
in our community. Early diagnosis and treatment of parasitic 
infestations are essential for the proper management of 
patients. Any patient presenting with acute onset of afebrile 
seizure should be screened for NCC provided other common 
infective and metabolic causes are ruled out. CT scan is the 
valuable diagnostic tool to support our diagnosis. Extensive 
studies are useful to better understand the epidemiology of 
epilepsy-NCC association in Lubumbashi city.

Data availability

The datasheet used to support the ϐindings of this study is 
available from the corresponding author upon request.
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