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Abstract

Chagas disease, or American trypanosomiasis, is a parasitic infec-
tion caused by the flagellate protozoan Trypanosoma cruzi, an or-
ganism that is endemic to Latin America. While Chagas disease is 
primarily a vector-borne illness, new cases are emerging in non-en-
demic areas due to globalization of immigration and non-vectorial 
transmission routes. Once the infection has started, the main target 
organs are the heart, the alimentary tract, and the nervous system. 
However in immunosupressed patients, focal encephalitis due to 
T. cruzi infection may occur which tends to acquire a necrotizing 
feature with mass effect, perilesional edema, and pseudotumoral 
form (CTLAT, “cerebral tumor-like American trypanosomiasis”). 
In recent years, a few reports have described HIV-positive patients 
with central nervous system lesions due to Chagas disease. Here we 
report the clinical, neuroimaging, and histopathological findings of 
a patient with CTLAT and acquired immunodeficiency syndrome. 
To our knowledge, this is the first report in literature of the metabo-
lite pattern assessed by magnetic resonance spectroscopy in these 
lesions.
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Introduction

Chagas disease, or American trypanosomiasis, is a parasitic 
infection caused by the flagellate protozoan Trypanosoma 
cruzi, an organism that is endemic to Latin America [1]. The 

disease is transmitted to humans by a group of triatomine 
insects and less frequently by blood transfusion, congeni-
tal transmission, or contaminated organ transplants. While 
Chagas disease is primarily a vector-borne illness, new cas-
es are emerging in non-endemic areas due to globalization 
of immigration and non-vectorial transmission routes [2]. 
Once the infection has started, the main target organs are 
the heart, the alimentary tract, and the nervous system. Dur-
ing the chronic symptomatic disease, abnormalities of the 
gastrointestinal tract (megaesophagus and megacolon) and/
or heart (cardiomegaly) are typically present [3]. However 
in immunosupressed patients, a focal encephalitis due to T. 
cruzi infection may occur which tends to acquire a necrotiz-
ing feature with mass effect, perilesional edema, and pseu-
dotumoral form (CTLAT, “Cerebral tumor-like American 
trypanosomiasis”) [4]. In recent years, a few reports have 
described HIV-positive patients with central nervous sys-
tem (CNS) lesions due to Chagas disease. Here we report 
the clinical, neuroimaging, and histopathological findings of 
a patient with CTLAT and acquired immunodeficiency syn-
drome. To our knowledge, this is the first report in literature 
showing the metabolite pattern of these lesions assessed by 
magnetic resonance spectroscopy (MRS).

 
Case Report

   
A 48-year-old male patient was hospitalized at the neuro-
logical unit after presenting a clinical history of increased 
headache, poor general condition, impaired vision, general 
fatigue, and dizziness. The patient was alert, oriented, and 
thin. He was from Argentina and did not present any per-
sonal or familiar antecedents of interest apart from smoking. 
The neurological and the general physical examination were 
normal except for a marked cachexia.

MRI examination revealed the presence of two brain 
lesions in the right hemisphere. One located in the frontal 
lobe measuring 12.4 × 12 mm, and the other located in the 
occipital lobe measuring 43 × 26 mm (Fig. 1A). Both le-
sions appeared hypointense on T1-weighted images and 
hyperintense on T2-weighted and FLAIR images. No water 
diffusion restriction pattern was observed on the DWI im-
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ages. After contrast injection (Gd-DTPA) ring enhancement 
was observed. Laboratory tests revealed VIH stage 3, being 
brain toxoplasmosis proposed in the differential diagnosis. 
The therapy with anti-toxoplasma drugs was started. Twelve 
days later, a second MRI study was carried out revealing the 
persistence of both lesions with a significant size increase 
(Fig. 1B). Specifically the frontal lesion was 18 × 16 mm and 
the occipital lesion was 84 × 35 mm. MRS of both lesions 
revealed pathological metabolite changes with the presence 
of activity (increased choline), marked neuronal loss (de-
creased or absent NAA), and significant necrosis (presence 
of mobile lipids and/or lactate) (Fig. 2). The results showed 
the existence of marked neuronal loss even well outside the 
necrotic core (Fig. 2D). This metabolite profile, which was 
non-specific, could be related to several conditions of prolif-
eration and/or inflammation.

Finally surgical brain biopsy of the occipital lesion re-
vealed necrosis and chronic inflammation with the presence 
of macrophages with intracellular parasites (Fig. 3). The se-
rology was positive for T. cruzi (ELISA and IFI positives) 
and brain Chagas was finally diagnosed.

Discussion
  
Opportunistic infections with parasites are common in pa-
tients who have AIDS being Toxoplasma Gondii, the most 
common cause of focal brain lesions in these patients [5]. 
Although less common than T. gondii, T. cruzi also has the 
potential to cause fatal meningoencephalitis in patients with 
AIDS. States of immunodeficiency, such as human immu-
nodeficiency virus infection, organ transplantation, or pro-
longed corticosteroid therapy, can result in the reactivation 
of the T. cruzi infection in chronically infected patients [4]. 
This is characterized by a high parasite proliferation and a 
clinical syndrome that resembles the acute phase. In fact, in 
some patients, chagasic encephalitis may be the first mani-
festation of AIDS [6]. Evidence of this involvement includes 
headaches, meningoencephalitis, seizures, lethargy, or mood 
changes.

In recent years, a few reports have described HIV-pos-
itive patients with CNS lesions due to Chagas disease [7-
11]. In these reports, lesions appeared large-sized with lobar 
location and usually a thick ring enhancement surrounded 

Figure 1. Contrast-enhanced (Gd-DTPA) axial brain T1-weighted images showing two cerebral lesions at the time of hospitaliza-
tion (A), and 12 days after starting the anti-toxoplasmosis therapy (B). The images were acquired in a Philips Intera 1.5 T scanner 
with a standard quadrature head coil.
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by severe edema. The clinical manifestations of these brain 
lesions are indistinguishable from other lesions also found 
in immunosuppressed patients, such as neurotoxoplasmosis, 
CNS lymphoma, and progressive multifocal leukoencepha-
lopathy (PML). Some authors suggested that T. gondii infec-
tions generally involve the cerebral cortex and the basal gan-
glia, whereas T. cruzi infections primarily affect the white 
matter [12]. However in our case, both lesions affected gray 
and white matter presenting an appearance indistinguishable 
from other brain lesions that usually appear in HIV patients 

[13].
MRS complements conventional MRI by enabling better 

characterization of brain lesions with similar appearances on 
MR images and is increasingly being used in neurosurgical 
practices [14]. In our case, MRS showed a metabolite pattern 
which was slightly different for every lesion and depending 
on the voxel placement. Both lesions presented significant 
necrosis even for the frontal lesion which presented a smaller 
size. Findings related to inflammation and/or proliferation 
[15] and significant neuronal loss were also present. These 

Figure 2. Contrast-enhanced axial brain T1-weighted images showing the voxel position in the measurement of both lesions 
(A, B). 1H MR spectra acquired at 144 ms echo time from the right frontal lesion (C), the occipital lesion in the contrast agent-
enhancement area (D) and in the necrotic area (E). All the measurements were performed before the contrast agent injection in 
a Philips Intera 1.5 T with a standard quadrature head coil (PRESS/2000/144/128; Sequence/TR/TE/averages).
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results are non-specific and consistent with different pathol-
ogies as brain lymphoma, PML, and other neoplasm such 
as glioblastoma, being unable to discard between these eti-
ologies [16]. On the other hand, this metabolite pattern was 
very similar to the reported in brain toxoplasmosis [16, 17]. 
This could be caused by the fact that both parasites induce 
inflammation and necrosis and therefore may share a similar 
metabolite profile.

Correct and rapid determination of the brain abscess 
agent is of value to more appropriately treat patients, as 
early anti-parasite treatment can improve the prognosis and 
survival of the patient. T. cruzi infection is a major cause of 
morbidity and mortality in endemic countries, but now, it is 
becoming a worldwide health problem as a result of urban 
and international migration. The involvement of the CNS is 
infrequent; however, it has a high mortality and morbidity 
rate especially when it is not well diagnosed and treatment is 
not quickly initiated [2, 18].

In this report, we describe a brain CTLAT showing that 
MRS displayed a metabolite pattern non-specific and similar 
to other brain pathologies. Although the MRS did not show 
a characteristic metabolite profile, this technique could be 
used to determine and better monitor the activity, neuronal 
loss, and necrosis degree of the lesions. In this context and, 
in addition to the neuroimaging findings, CTLAT should be 
strongly suspected in HIV-positive patients from endemic 
areas. Especially in patients that are not improving as rapidly 
as expected during anti-toxoplasmosis therapy.
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