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Abstract

Progressive Multifocal Leukoencephalopathy (PML) is a life-
threatening demyelinating brain disease, usually caused by reacti-
vation of a rare opportunistic infection with JC virus. This pathology 
is strongly associated with immunosuppressed states, with primary 
PML developing in an immunocompetent patient is very rare. Im-
aging has an important role in orientating the diagnosis. We report 
the case of an 8 years old girl, who was on chemotherapy, and suf-
fered neurologically. Her MRI showed PML lesions. Through this 
case, we provide a review of the literature about this rare pathol-
ogy to help clinicians and radiologists evoke it. 
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Introduction

Progressive multifocal leukoencephalopathy (PML) is a very 
rare demyelinating disease of the central nervous system due 
to reactivation of the JC virus (John Cunningham). It targets oli-
godendrocytes in the context of immunodepression, especially 
HIV-infected patients. Diagnosis combines a bundle of clinical, 
radiological and biological arguments (positive PCR in the CSF) 
or histopathological findings. Imaging shows the involvement of 
subcortical white matter in early stages with no enhancement 
after Gadolinium. We report the case of an 8-year old girl, who 
was diagnosed with T-lymphoblastic lymphoma who was on 
intensive chemotherapy. She presented to our department for 
an MRI due to neurological symptoms. PML diagnosis was then 
evoked. 

Case Report

Our patient, an 8 year-old-girl, had a family history of a 
brother who died from leukemia associated to brain cancer. 
She was diagnosed two months ago with a T-lymphoblastic lym-
phoma, and was on intensive chemotherapy. Her family noticed 
some incoherent and nonsensical speech at times with agita-
tion and irritability. Her oncologist referred her for altered men-
tal status to our radiology department for brain MRI. The latter 
showed T2 and FLAIR bilateral non symmetrical hyperintensities 

affecting sub cortical white matter in both the supra and infra 
tentorial areas (Figure 1). The lesions didn’t show a restriction 
in diffusion weighted images and no enhancement after Gado-
linium administration was noted (Figure 2). We evoked PML le-
sions and referred her to the pediatric oncology department for 
urgent medical care. She underwent a lumbar puncture and the 
qPCR for JCV returned positive, which further strengthened our 
diagnosis. The infant was started on antiretroviral therapy but 
unfortunately died 4 months later.

Discussion

Progressive Multifocal Leukoencephalopathy (PML) is a de-
myelinating pathology, resulting from a subacute opportunistic 
infection caused by JC polyomavirus. This virus was first iso-
lated from autopsied brain tissue from a patient named John 
Cunningham (JC), and it infects oligodendrocytes causing de-
myelination in immunocompromised patients (especially AIDS 
patients). 

Being a ubiquitous virus, it circulates widely in the environ-
ment, primarily in sewage. More than 85% of the adult popu-
lation worldwide has antibodies against JCV. We admit that 
probably asymptomatic infection is acquired in childhood or 



adolescence. It the remains latent until the virus is reactivated. 
In the case of immunodepression, the reactivated JCV can be-
come neurotropic, infecting oligodendrocytes, and thus causing 
this progressive demyelinating encephalopathy [1]. Neverthe-
less, its incidence in the non-HIV setting is increasing, such as 
post-transplant population, in case of leukaemia, solid organ 
malignancies or when a chemotherapy is instaured [2].

Clinically, it manifests with various neurological symptoms, 
in particular an altered mental status, motor deficits or even 
limb and gait ataxia. It usually spares the optic nerve and the 
spinal cord. Seizures are also a possible manifestation as this 
disease can also involve the grey matter in later stages [3,4].

CT-SCAN may show asymmetric focal zones of hypodensities 
involving the subcortical and deep periventricular white matter, 
not enhancing after contrast administration [5].

The diagnosis key in MRI is multifocal demyelination subcor-
tical white matter areas in hyperintense T2 and FLAIR, extending 
towards the deep white matter (peri ventricular). Usually, grey 
matter remains spared until advanced stages. Lesion are usu-
ally bilateral, but non symmetrical without any mass effect or 
enhancement after Gadolinium administration. We noted that 
the subcortical U-fibers are the most involved location with a 
predilection for the parieto-occipital regions and thalami [6]. In 
Diffusion Weighted Images (DWI), newer lesions have restricted 
diffusion to the periphery. However, there’s no restriction in 
the oldest ones. Recently, it has been reported if enhancement 
is present, it may be associated with improved survival and a 
better prognosis [5]. The second most common location is the 
posterior fossa white matter (in particular the middle cerebellar 
peduncles) [1].  

Differential diagnosis includes other demyelinating diseases 
such as Multiple Sclerosis (MS), Acute Disseminated Encepha-
lomyelitis (ADEM) and HIV-encephalitis [7]. The latter is also 
referred as HIV-Associated Dementia (HAD), and on imaging 
it is characterized by atrophic and symmetric abnormalities of 
the periventricular or diffuse white matter; usually sparing the 
subcortical U-fibres. Early MS disease can also be misdiagnosed 
as PML, but usually periventricular location or well-defined bor-
ders is in favor of new MS lesions (due to the fact that PML 
usually affects subcortical white matter and may evolve to peri-
ventricular location) [3]. ADEM is also a possible differential 
diagnosis but in that case, post infectious or post vaccination 
context is required.

As for laboratory studies, CSF examination can be helpful in 
excluding other diagnoses and its greatest value is demonstrat-
ing the presence of JC virus by PCR. Several studies  have dem-
onstrated its high sensitivity and specificity in PML [8].

Brain biopsy has a 100% specificity and 65 to 95% sensitivity 
in confirming the diagnosis. Histologically, it may present de-
myelination or oligodendroglia with enlarged amphophilic nu-
clei located at the periphery of the lesions. Another finding is 
“Weird” reactive astrocytes with hyperchromatic nuclei, which 
resemble tumor cells [9].

This disease can be life-threatening with a very poor progno-
sis in the absence of treatment (fatal in 3 to 4 months). Treat-
ment with Antiretroviral Therapy (ART) may prolong survival.
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Figure 1: Axial FLAIR WI showing the bilateral non symmetrical hy-
perintensities of the sub cortical white matter (red arrows) noted 
in the supra tentorial area and in the right cerebral peduncle.

Figure 2: Axial T2 and DWI (A and B) showing the area of T2 hyper-
intensity subcortical white matter with no restriction in diffusion 
(blue arrows). Axial FLAIR (C) and T1-WI after Gadolinium adminis-
tration (D) showing the absence of enhancement (red arrows).
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