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Toxoplasmosis is the most common opportunistic CNS infection
associated with AIDS. When infecting the brain parenchyma,
toxoplasmosis can cause a necrotizing encephalitis. It is caused by the
parasite Toxoplasma gondii, whose oocytes are commonly found in the
feces of birds and mammals, and domestic cats in particular.

Humans become infected when they ingest the oocytes, usually via
uncooked and contaminated foods. The infection is often indolent, and
most affected patients are asymptomatic. However, headache is the most
common presenting symptom. Patients are at greatest risk of developing
opportunistic infections when the CD4+ cell count falls below 200

cells/mm3.

Imaging Features

Toxoplasmosis usually presents as multiple parenchymal lesions with
surrounding edema and central necrosis. However, the lesions may be few
or solitary (only 14% were solitary in one study), and the morphology may
be nodular or mass-like. The basal ganglia, thalamus and grey-white
matter junction are the most commonly affected structures. The
brainstem may also be involved.

Toxoplasmosis (and other infectious processes that cause microabscesses)
should be considered in the differential diagnosis for multiple enhancing
lesions.

o CT
o In the acute phase, CNS toxoplasmosis presents as multiple
low-density lesions.

o In the chronic, post-treatment phase the lesions often calcify.
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e MR
o T1-weighted images
m Hypointense lesions

m Often with ill-defined surrounding hypointense edema
o T2-weighted images
®m Variable: iso- to hyperintense

®m Lesions that develop into abscesses may appear
centrally hyperintense (necrosis) with hypointense rim
(capsule)

m Hyperintense signal surrounding the lesion due to
edema
o FLAIR
m Perilesional hyperintensity reflecting edema
o DWI/ADC

m Lesion, capsule and/or cavity may demonstrate
restricted diffusion (hyperintense on DWI and
hypointense on ADC)

o GRE/SWI:

m Decreased signal (“blooming” artifact) compatible with
hemorrhage may be seen, which can help to distinguish
toxoplasmosis from lymphoma (3).

o T1 with Contrast: Variable
® Nodular or ring-enhancing

m Target-like enhancement of ring with eccentric mural
nodule is highly specific for toxoplasmosis but is only
seen one third of the time

o MR Spectroscopy
®m Increased lactate and lipids

m Decreased NAA and Choline
® Nuclear Medicine
o F-18 PET/CT: Lesions may take up tracer. F-18 PET cannot
definitively distinguish toxoplasmosis from lymphoma or
metastases.
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o Thallium SPECT: Lack of uptake in toxoplasmosis (avid uptake
in lymphoma/metastases).

Figure 1: Non-contrast CT demonstrates multiple isodense lesions with
surrounding hypodense perilesional edema.
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Figure 2: T1 - hypointense anterior lesion, isointense posterior lesion
(top row left). T2 and FLAIR - Perilesional bright signal reflecting
vasogenic edema (top row right). A discrete capsule with dual
hyperintense and hypointense rim is sometimes visible (bottom row,
arrows).
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Figure 3: MR DWI/ADC.: Restricted diffusion in the rim of the lesion (not
centrally as almost always present in pyogenic abscess). Surrounding
edema seen as bright perilesional ADC and DWI signal.

Figure 4: Both lesions demonstrate central signal loss on SWI
(susceptibility-weighted images) representing hemorrhage. This feature

suggests toxoplasmosis over lymphoma.
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Figure 5: Multiple ring-enhancing lesions are visible on contrast-
enhanced MRI, predominantly distributed in the globi pallidi and at the
grey-white matter junctions. The lesion in the right globus pallidus shows
target-like enhancement with eccentric central enhancing nodule that is
highly suggestive of toxoplasmosis, but seen in less than half of cases.
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Figure 6: Coronal (top) and sagittal (bottom) T1 post-contrast imaging
demonstrates enhancement in the rim of the toxoplasmosis lesions (left),
improved after 2 months of antiparasitic therapy (right).

Differential Diagnosis

® Primary CNS lymphoma
® Metastases

® Other infections:
o Cryptococcosis
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o Pyogenic abscesses (septic emboli)
o Tuberculosis

o Neurocysticercosis

For more information, please see the corresponding chapter in
Radiopaedia. and the Toxoplasmosis chapter in the Brain Tumor Mimics

sub-volume within the Neurosurgical Atlas.
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