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Imaging aspects of the racemose neurocysticercosis
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Neurocysticercosis (NCC) is the most common parasitic infection of 
the central nervous system (CNS) [1, 2]. It is estimated that approxi-
mately 50 million people are infected with NCC in developing countries, 
and this disease is considered endemic in Latin America, Asia and Africa 
[1]. Typically, this infection affects the brain parenchyma, manifesting 
as a focal lesion with adjacent edema. This condition rarely affects the 
ventricular system and subarachnoid space, although in cases where it 
does involve these regions, it is referred to as racemose NCC, which can 
rarely be observed by computed tomography (CT) [3]. Here, we report 
a case of racemose NCC in which neuroimaging findings were of critical 
importance for establishing the diagnosis of this rare form of NCC.

A 47-year-old man presented with dyslipidemia and systemic hyper-
tension and had been monitored for nearly 32 years due to epilepsy that 
started during childhood. He reported a week-long evolution of a clinical 
condition consisting of frontal headache, with partial improvement fol-
lowing the use of anti-inflammatories, and his symptoms were associated 
with insomnia and amnesia and demonstrated progressive worsening. 
During the evolution of his clinical condition, he presented several recur-
rent focal dyscognitive seizures, eyelid and perioral myoclonia and motor 
aphasia lasting seconds; as a result, he was admitted to our hospital for 
investigation. Empirical treatment for neurotoxoplasmosis and seizure 
control was initiated with phenytoin, phenobarbital and valproic acid.

Laboratory tests were performed, and the results were nonspecific 
with a complete blood count showing leukocytosis with a predominance 
of lymphocytes. Serology results for HIV, human T-lymphotropic virus 
(HTLV), syphilis, toxoplasmosis, hepatitis A, B and C, and cytomegalovirus 
were negative, and the tuberculin skin test was nonreactive. An electro-
encephalogram showed an irregular alpha rhythm of 9 to 11 Hz, at a low 
voltage, and also revealed two frontal epileptic seizures that started in 
the left hemisphere and spread to the homologous regions and bilateral 
temporal regions. During the epileptic seizures, the a rhythm was main-
tained, indicating that there was not complete loss of consciousness 
(only compromised consciousness).

High-resolution CT (HRCT) with the administration of iodinated con-
trast medium revealed small rounded lesions, which were well-defined, 
grouped, presented a  ‘grape-cluster’ appearance and were located at 
the cortical-subcortical region of the left frontal lobe (superior and 
middle gyri). There was ring enhancement of the contrast medium as-
sociated with significant perilesional edema, as well as effacement of 
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the adjacent cortical sulci and the corresponding 
lateral ventricle which caused contralateral devi-
ation from the midline at approximately 0.8 cm. 
One of the lesions showed gross calcifications 
(Figure 1). Imaging aspects were compatible with 
racemose NCC at the granular nodular and calci-
fied nodular stages. At this time, treatment for 
NCC was initiated with albendazole and dexa-
methasone.

Two days after HRCT, magnetic resonance im-
aging (MRI) was performed to obtain T1-, T2-, 
T2*- and fluid-attenuated inversion recovery 
(FLAIR)-weighted sequences before and after the 
use of contrast medium. These images showed 
multinodular intra-axial lesions located at the left 
frontal lobe and the cortical-subcortical region, 
which were isointense and presented markedly 
hypointense halos on T2 and an intermediate sig-
nal and intense enhancement on T1. There was 
also severe perilesional edema with a fronto-pari-
etal distribution (Figure 2). These imaging aspects 
were again consistent with racemose NCC.

Surgical brain biopsy of the left frontal region 
was performed, and two fragments with a  hard 
consistency and light-brown color were collected. 
Microscopic analysis showed chronic inflamma-
tion with regions of focal necrosis and microab-
scesses. Although these findings were nonspecif-
ic, the clinical aspect was considered compatible 
with NCC. After histopathological analysis, treat-
ment for neurotoxoplasmosis was interrupted, 
and treatment for NCC was maintained. The pa-
tient presented clinical improvement and was dis-
charged 41 days after admission; he continued to 

receive valproic acid and achieved adequate con-
trol of his epileptic seizures.

Neurocysticercosis is a zoonosis caused by Tae-
nia solium, for which humans serve as the only 
definitive host. Neurocysticercosis occurs when 
humans act as an intermediate host, acquiring 
parasite eggs through the ingestion of contami-
nated food. In this case, the larvae, in the form 
of cysticerci, are deposited in the nervous tissue 
[2, 4]. The clinical manifestations are nonspecific 
and vary according to the location, size and num-
ber of cysts, as well as the immune response of 
the patient [2]. However, most patients with NCC 
present seizures.

The cysticerci may develop into two forms in the 
nervous system, including the cellulosae and race-
mose forms. The cellulosae form is the most com-
mon, where spherical vesicles of 1 to 2 cm may 
be observed at the cortical-subcortical interface. In 
this form, a discrete chronic inflammatory reaction 
occurs. In the racemose form, the cysticerci are lo-
cated at the basal cisterns or the ventricular and 
subarachnoid spaces and usually present a multi-
lobular vesicular form with a mass effect [4].

The development of modern neuroimaging 
techniques has dramatically altered the accuracy 
of NCC diagnosis, which may be associated with 
several neurological syndromes [5–7]. In racemose 
NCC, the lesions typically present a cystic aspect 
with a  ‘grape-cluster’ appearance when reaching 
large sizes; these characteristics led to the term 
racemose NCC. This condition is associated with 
an intense inflammatory reaction, fibrosis and 
progressive thickening of the leptomeninges [8]. 

Figure 1. Cortical-subcortical left frontal lesion intermingled with gross calcification and edema/infiltration in the 
surrounding area, compressing the lateral ventricles and displacing the midline structures. A – Axial HRCT of the 
skull without contrast (W: 45; C: 90) demonstrating a left frontal lesion intermingled with gross calcification and 
edema/infiltration in the surrounding area. B – Axial HRCT of the skull after contrast (W: 45; C: 90) demonstrating 
multinodular lesions with intense enhancement of the ring type
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In approximately 50–60% of cases, there is ob-
struction of the cerebrospinal fluid flow, resulting 
in hydrocephaly and progressive intracranial hy-
pertension. Moreover, death occurs in over 20% of 
such cases, and this is therefore considered a ma-
lignant form of NCC [9, 10].

Computed tomography and MRI provide objec-
tive evidence concerning the number, topography 
and involution stage of the lesions [11]. Cystic 

lesions located within the cerebrospinal fluid cis-
terns usually have a multilobular appearance, tend 
to displace neighboring structures and behave 
as lesions with a mass effect [8]. Magnetic reso-
nance imaging is the most valuable non-invasive 
method to demonstrate segmental narrowing or 
occlusion of intracranial arteries in patients with 
subarachnoid NCC [12]. However, cysts tend to 
demonstrate an intensity signal similar to that of 
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Figure 2. Magnetic resonance images of the skull with FLAIR- (A), T2*- (B), T2- (C) and T1- weighted sequences (D) 
following the intravenous administration of gadolinium. The sequence of images shows multinodular intra-axial 
lesions with a ‘grape-cluster’ appearance, which were isointense and demonstrated markedly hypointense halos 
on T2 and an intermediate signal with intense enhancement on T1. These lesions were located in the left frontal 
lobe and cortical-subcortical region. There was intense perilesional edema with a fronto-parietal distribution
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the cerebrospinal fluid and usually do not show 
significant enhancement after the use of gado-
linium. In CT, cysticerci appear as hypodense le-
sions that distort the ventricular system causing 
asymmetric hydrocephaly [13–15]. According to 
an evolutionary point of view, parenchymal NCC 
may be divided into the following four stages:  
(1) the vesicular stage, characterized by the pres-
ence of a scolex within the cyst and the absence 
of enhancement of the cyst wall; (2) the colloi-
dal vesicular stage, characterized by thick fluid 
inside the cyst, a  ring-enhancing lesion and loss 
of scolex; (3) the granular nodular stage, charac-
terized by enhancement of the nodular lesion or 
a small ring-enhancing lesion; and (4) the nodular 
calcified stage, in which small, calcified granulo-
matous lesions can be seen [11].

There is a rather wide range of differential di-
agnoses of NCC. In the vesicular stage of this dis-
ease, the scolex is visible; its appearance is typical 
and practically pathognomonic. However, if the 
scolex is not detected, the following alternative 
features should be considered: widened perivas-
cular spaces and neuroglial cysts in cases involv-
ing intraparenchymal lesions; ependymal cysts 
and choroid plexus cysts at intraventricular sites; 
and subarachnoid cysts and epidermoid cysts at 
other extra-axial locations [16, 17]. In the colloi-
dal vesicular stage of NCC, cystic metastases and 
primary neoplasms should be considered; these 
lesions are typically heterogeneous and have ir-
regular margins, facilitating differential diagnosis 
in most cases [18]. Particular attention should be 
devoted to the possibility of pyogenic brain ab-
scesses due to these abscesses’ cortico-subcorti-
cal location, heterogeneous content and thin con-
trast-enhanced capsules. Among potential types 
of infections, fungal, parasitic and mycobacterial 
infections may present as low-density lesions 
with peripheral enhancement in CT [17, 18]. In ad-
dition to the aforementioned types of infections, 
subacute infarcts and parenchymal hematomas 
could exhibit ring-like enhanced lesions similar to 
NCC-related lesions in certain cases [16, 18, 19]. 
In the granular nodular stage of NCC, the main 
imaging characteristics for differential diagnosis 
include early stage granulomatous diseases and 
metastases that present as contrast-enhanced 
nodular lesions [16–20]. Finally, in the nodular 
calcified stage, late-stage granulomatous disease 
and tuberous sclerosis are the main conditions 
that should be considered in differential diagno-
ses of NCC [21–23].

In conclusion, the present case report describes 
a rare form of NCC. The lesions extended from the 
periventricular region to the cortical-subcortical 
interface, indicating a case of racemose NCC with 
an atypical location that was in the most chron-
ic stage of the disease. Thus, we emphasize the 

need to explore neuroimaging methods to more 
comprehensively characterize the involvement of 
the CNS in this condition.
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