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Abstract

Background: The ingestion of eggs of Taenia solium (also 
called pork tapeworm) determines infestation of the Central 
Nervous System (CNS) by the larval form of parasites with the 
formation of multiple cysts. The main diagnostic criteria for 
neurocysticercosis is the evidence of cystic lesions showing the 
presence of scolex on neuroimaging studies, typically MRI) or 
CT.

Neurocysticercosis represents the most common parasitosis 
of the nervous system in the developing world, being also the 
leading cause of acquired epilepsy.

Sporadic cases of neurocysticercosis are reported in Italy 
and the vast majority of patients are infected abroad. We here-
by describe the case of a patient initially diagnosed with neu-
rocysticercosis because of multiple cystic intracranial lesions, 
which were finally identified as brain metastases of primary 
lung adenocarcinoma.

Case presentation: A 67-year-old Italian-born Caucasian 
woman with a subacute history of gait disorders was admit-
ted to the Infectious Diseases Unit of the Hospital of Pisa in 
Italy in February 2018, with a suspected diagnosis of neurocys-
ticercosis. MRI showed multiple supra- and infratentorial cystic 
lesions, some of which had a “dot” within the cyst, suggesting 
the presence of scolex, which would have been an absolute di-
agnostic criterion for neurocysticercosis. Serological tests for 
cysticercosis were negative. This result, together with the neg-
ative epidemiology, the number and dimensions of the cysts, 
and a study of the literature, prompted thoracic TAC-PET imag-
ing, because of the suspect of metastatic lung cancer. CT scan 
showed a spiculated nodule in the latero-basal segment of the 
left lower lobe and numerous other solid pulmonary nodules. 
A fine needle biopsy of the main lesion confirmed the diagnosis 
of adenocarcinoma (NSCLC).

After an onco-pneumological consultancy, it was decided 
not to start antineoplastic therapy and the patient was moved 

Keywords: Lung cancer; Neurocysticercosis; Cystic Brain 
Metastases

Key Clinical Message

This article reports a case of rare metastatic lung adeno-
carcinoma presenting with atypical cystic brain lesions ini-
tially diagnosed as neurocysticercosis. The differential diag-
nosis of brain metastases of lung cancer should be known 
by all clinicians working in the field, so as to reduce the di-
agnostic delay of cystic brain metastases. 
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into a day hospice, where she expired about one month 
after her admission to our ward. 

Conclusions: This case illustrates the importance of the 
differential diagnostic approach to peculiar radiological fea-
tures that on first examination might appear suggestive of 
neurocysticercosis. The unusual clinical presentation of this 
case and the radiological aspect of brain lesions delayed our 
patient’s diagnosis of primary cancer. Lack of perilesional 
edema, cystic appearance and the supposed identification 
of scolex within cysts led, at first, to the diagnosis of neu-
rocysticercosis. Despite the absence of constitutional symp-
toms, the possibility of malignancy should be considered in 
the differential diagnosis of brain cystic lesions.

Case Presentation

A 67-year-old Italian woman with a history of uterine fibro-
ma and multiple thyroid nodularities was admitted to the Uni-
versity hospital of Pisa. The patient had not shown any particu-
lar sign or symptom till 2 weeks before. 

She presented to an outside institution with a subacute his-
tory of gait disorders and motor slowing. She had no constitu-
tional symptoms or cognitive impairment. Magnetic Resonance 
Imaging (MRI) of the brain performed in the aforementioned 
institution showed multiple supra- and infratentorial cystic le-
sions similar in signal intensity to the cerebrospinal fluid (CSF) 
on the T1- and T2-weighted images (Figures 1, 2), with interme-
diate signal in T2-weighted fluid-attenuated inversion-recovery 
(FLAIR) images (Figures 3), without perilesional edema. Some 
of these cysts seemed to have central enhancing dots, and most 
of these had peripheral enhancement (Figures 4, 5).

Since the neuroradiologist from the center where the patient 
was first visited suspected a diagnosis of neurocysticercosis, the 
patient moved to our institution for further investigation.

She reported a history of smoking, hypertension, and dyslip-
idemia. She denied constitutional symptoms and did not report 
traveling abroad.

On physical examination, besides the above-mentioned 
symptoms, she appeared in good health with normal cognitive 
performance and vital signs.

Abdominal and pulmonary examination was normal, apart 
from a slight decrease in vesicular sounds. Despite the heavy 
brain involvement revealed by the imaging, the remaining 
neurological examination was unremarkable except for slight 
hyperreflexia with minimal spreading of the ankle jerk reflexo-
genic area. Gait disorders were more evident when she went up 
and down the stairs and she had no nystagmus nor sensitivity 
abnormalities.

Cardiac, pulmonary, and abdominal findings were normal.

In the following days, slight diffuse hyposthenia was noted, 
and the patient showed increasing difficulty in reaching and 
maintaining an upright posture, the gait became more unstable 
and a light but progressive cognitive slowing appeared.

Her electroencephalogram showed rapid frequencies and 
abnormalities in the right temporal lobe.

In the suspect of neurocysticercosis, antiepileptic prophylax-
is (levetiracetam) and steroid (dexamethasone) were started, to 
negate the risk of potential exacerbation associated with the 

scheduled treatment with albendazole. 

A serological test (enzyme-linked immunoelectrotransfer 
blot assay) for cysticercosis was negative, despite the significant 
number and dimension of brain lesions. Considering this data 
and that Italy is not an endemic country for cysticercosis, we 
investigated other alternative diagnoses.

Abdominal and thoracic Computer Tomography (CT) with 
and without contrast were performed. This showed a spiculated 
15 mm nodule in the lateral basal segment of the left lower lobe 
(Figure 6) suspicious for a primary lung tumor and numerous 
other solid pulmonary nodules.

The sample from a Fine Needle Aspiration Cytology (FNAC) 
on the nodular lesion of the lung confirmed the diagnosis of a 
primary Non-Small Cell Lung Adenocarcinoma (NSCLC). 

Cytogenetic FISH showed: ALK rearrangement in 80% of neo-
plastic cells, ROS1 rearrangement in 8% of neoplastic cells, low 
expression of PD-L1 (2% of neoplastic cells. No mutations were 
found in the EGFR and kRAS genes.

After onco-pneumological consultancy, it was decided not to 
begin antineoplastic therapy due to the stage and extension of 
the pathology. Palliative support care with high-dosage steroids 
and levetiracetam were started and the patient was moved to 
a day hospice. Her cognitive status gradually deteriorated as 
far as motor capacities, she was rapidly bedridden and needed 
bladder catheterization. She died about one month later.

Figure 1: Multiple cystic lesions in sagittal T1-weighted MRI.

Figure 2: Multiple cystic lesions in axial T2-weighted MRI.
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Figure 3: Multiple cystic lesions in axial T2-weighted FLAIR MRI.

Figure 4: Multiple cystic lesions in sagittal T1-weighted MRI.

Figure 5: Multiple cystic lesions in axial T2-weighted MRI.

Figure 6: Spiculated lung lesion in axial TC.

enhanced MRI, which has been found [2] to be an extremely 
sensitive (97%) and specific (100%) imaging modality for the di-
agnosis of brain metastatic lesions from lung cancers [3]. These 
typically appear iso- to hypointense in T1-weighted images, 
hyperintense in T2-weighted images, and hyperintense in T2-
weighted FLAIR. The enhancement pattern can be uniform, in-
homogeneous, or ring-enhancing but it is usually intense. Brain 
metastases typically have variable amounts of surrounding 
vasogenic edema [4,5]. Post-mortem studies show that brain 
metastases in lung cancer can be asymptomatic in up to 25% 
of patients [6]. The differential diagnosis of cystic brain lesions 
includes primary tumors and vascular, inflammatory, or infec-
tious diseases such as brain abscess, tuberculoma [7], neurocys-
ticercosis, and sarcoidosis. Cystic brain metastases have been 
reported, for example, in malignancies of the lung, the prostate, 
the thyroid, the breast, and the thymus [8-13]. 

Not surprisingly, neurocysticercosis may be initially misdiag-
nosed as cystic brain metastasis [14].

If the primary tumor is not identified, systemic cancer is well 
controlled, and if the patient is a long-term survivor, definitive 
proof of the nature of brain cysts can be obtained with brain 
biopsy [15]. However, our patient did not meet any of these cri-
teria, since a primary cancer with a known propensity for brain 
metastases was identified and there was a heavy metastatic 
burden. Thus, to avoid invasive procedures and additional suf-
fering for the patient, we did not perform a brain biopsy. 

In this case, the brain metastases were initially diagnosed, 
in another institution, as neurocysticercosis, an infection of the 
CNS caused by the larval stage of the tapeworm Taenia solium. 
In the developing world, it is the most common parasitosis of the 
nervous system and is the leading cause of acquired epilepsy.

This condition commonly presents with multiple intracranial 
lesions that differ on MRI according to the developmental stage 
[16,17].

Vesicular (viable) cysts are well circumscribed and rounded 
with a “hole-with-dot” appearance due to the hyperintense ec-
centric scolex in their interior, with little or no enhancement 
on gadolinium-enhanced images. They do not have significant 
surrounding edema or inflammation and likely cause seizures 
because of mass effect. On the other hand, colloidal and gran-
ular cysts cause pro-epileptogenic inflammation and have as-
sociated edema, with ill-defined margins and an enhancement 
pattern after contrast medium administration [18]. Calcified 
(dead) cysticerci appear on CT as hyperdense nodules without 
surrounding edema nor abnormal contrast enhancement: their 
epileptogenicity may be explained by gliosis, antigen exposure, 
or hippocampal sclerosis [19].

Other less frequent manifestations include compression 

Disclosure 

Written informed consent for publication of clinical details 
and clinical images was obtained from the patient. 

Discussion

The most common primary solid tumor responsible for brain 
metastases is NSCLC, which can present with a variety of clinical 
manifestations [1]. Multiple brain metastases are frequent (10–
30% of patients with cancer) and can be identified at contrast-
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stroke, hypertension possibly related to hydrocephalus (espe-
cially in the case of intraventricular neurocysticercosis), chronic 
meningitis (because of subarachnoid or spinal cord lesions) [20], 
granular ependymitis, cysticercotic encephalitis, ophthalmo-
logic and endocrinologic manifestations, progressive decrease 
in visual acuity and other ophthalmological symptoms related 
to vitritis, uveitis, or endophthalmitis (in the case of intraocu-
lar cysticercosis), and various degrees of cognitive impairment 
[16]. Most of the symptoms appear between 3 and 5 years after 
infection, but they may not manifest for 30 years or longer [20].

Absolute diagnostic criteria of neurocysticercosis are: histo-
logic demonstration of the parasite from a biopsy of a brain or 
spinal cord lesion; evidence of parasitic cyst with a usually ec-
centric scolex; and/or direct visualization of subretinal parasites 
by funduscopic examination [16]. Positive serum immunoblot is 
a major diagnostic criterion, being a sensitive (reaching 94% in 
patients with multiple cysts, as in our case) and specific test [20]. 

In the first institution where our patient was initially visited, 
she was diagnosed with neurocysticercosis, similar characteris-
tics can be found for neurocysticercosis and lung cancer (Table 
1). Reasons for such an erroneous diagnosis may have been: 
the presence of multiple brain cystic lesions, whose content 
appeared similar to CSF on T1- and T2-weighted images; the 
identification of an eccentric structure within some of the cysts 
in T1-weighted images, seen as an eccentric focus of enhance-
ment in gadolinium-enhanced T1-weighted images, which was 
firstly misinterpreted as the scolex; lack of surrounding edema; 
the presence of ring enhancement of some cysts.

The first three points might have been suggestive of cysts at 
the vesicular developmental stage, while the fourth point would 
be more compatible with colloidal cysts than with vesicular 
cysts.

Elements against the parasitic etiology were: the negative 
local epidemiology; the number (more than 40), the dimensions 
(up to 3 cm) and the different shapes (round, oval, irregular) of 
the cysts; the intermediate signal in T2-weighted FLAIR images 
of the cysts; the presence of peripheral inhomogeneous bright 
enhancement of some cysts; the presence of enhancing mural 
nodule within the cysts; the absence of serological markers.

Considering recent evidence of clustering of cysticercosis 
patients around Taenia solium  carriers, human cysticercosis 
should be considered a disease mostly transmitted from person 
to person [21]. Albeit endemic in developing countries, neuro-

cysticercosis is also present in developed countries, where it 
is mostly diagnosed in immigrants. However, it has been diag-
nosed in native persons without a history of traveling abroad, 
as well [16]. Effective eradication of neurocysticercosis requires 
targeting of infected pigs, eggs in the environment, and human 
carriers [22]. Treatment includes albendazole as a first-line ther-
apy or praziquantel. Since cyst death is often associated with 
inflammation, also dexamethasone is indicated. For such rea-
sons, anthelminthic therapy might be contraindicated for ocular 
disease [20]. Antiepileptic prophylaxis is necessary both due to 
the disease and to the pro-inflammatory action of the anthel-
minthic therapy, which may cause a worsening of the symp-
toms, seizures included [20]. Antiparasitic treatment is usually 
effective against active cysts, but not against calcified ones. 
Albendanzole, in particular, has been found to reduce general-
ized tonic-clonic seizures due to neurocysticercosis. However, 
49% of patients who presented with new-onset seizures have 
a recurrence of seizures at four years, while patients with calci-
f﻿ied lesions and with normalized imaging studies have a better 
prognosis [23].

Review of the literature 

Five cases [13,24-27] of cystic brain metastases from lung 
adenocarcinoma misdiagnosed as neurocysticercosis have been 
identified, and one of cystic brain metastases from a lung neu-
roendocrine tumor [28]. All studies are summarized with prin-
cipal findings in Table 2. In all cases, the initial misdiagnosis of 
neurocysticercosis was supported by some radiological findings 
(MRI and CT). In the first case [24], also Magnetic Resonance 
Spectroscopy (MRS) offered misleading clues. 

In all cases, antiparasitic therapy was begun, but negative 
serology and/or chest X-ray identifying the possible primary 
tumor prompted further exams to verify the alternative diag-
nosis of metastatic disease. In four cases [13,24,25,27] brain bi-
opsy or resection was performed, and cytological diagnosis was 
made from the sample. In the other two cases [26,28], where 
neither brain biopsy nor resection was made, the treatment in-
cluded palliative radiotherapy.

In four cases [13,24,26,28], including neuroendocrine carci-
noma [28], radiotherapy was administered with overall benefi-
cial effects. In the case of the neuroendocrine carcinoma, the 
therapy was palliative.

In all cases, treatment was delayed due to the misdiagnosis, 
ranging from a delay of one month to many years.

Table 1: Neurocysticercosis vs cerebral metastases.

Neurocysticercosis Cerebral metastases

Multiple cystis Multiple cystis

Typically 1-2 cm in diameter Various size and shapes

Grey-white matter junction or subarachnoid Grey-white matter junction or arterial watershed ares

Vescicular stage: CSF intensity, eccentric huperintense scolex in T1. no edema Hypointense in T1 and hyperintense in T2

Colloidal stage: hyperintense in T1, edema, ring- enhancement Presence of ring-enhancement

Granular nodular: small enhancing nodule, with reduced edema and enhancement Presence of vasogenic edema

Nodular calcified: signal drop-out in T2, high signal in T1, long term enhancement (possible) Hyperintense in FLAIR

  Disproportionate edema in DWI

  Possible presence of hemorrhage
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Table 2: Neurocysticercosis vs cerebral metastases.

Author Year Underling cancer Outcome

Kim SH (13) 2017 ALK-positive lung cancer 5-months clinical improvement

Mota PC (24) 2011 Cytokeratin-positive lung cancer 5-months clinical improvement

Choi H (25) 2012 Adenocarcinoma of unknown origin  

Hoang A (26) 2017 Lung adenocarcinoma  

Costa R (27) 2014 Cytokeratin-positive lung cancer 3-months clinical improvement

Lam JC (28) 2016 Neuroendocrine lung cancer Death after 9 month

Conclusions

This case highlights the importance of working with a sys-
tematic approach and considering all differential diagnoses of 
intracranial cysts. In our case, brain metastatic lesions were ini-
tially diagnosed as neurocysticercosis, but the opposite can be 
true, as well. It is possible that brain lesions due to real neuro-
cysticercosis are misdiagnosed for brain metastases [14,29-31]. 
The differential diagnosis of brain metastases of lung cancer 
should be known by all clinicians working in the field, so as to 
reduce the diagnostic delay of cystic brain metastases. 
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