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Introduction

Stroke of the anterior cerebral artery or its branches is 
uncommon and the clinical manifestations can be variable, 
and sometimes not typical for stroke (1). Heubner’s artery 
and medial striate artery infarction typically presents with 
contralateral face and arm weakness, as they supply the 
anterior limb of internal capsule, the anterior portion of the 
caudate nucleus, and the anterior perforated substance (2).  
However, other more subtle symptoms can be present 
including abulia, akinetic mutism, and neglect syndromes (1,2).

Central nervous system (CNS) lymphoma can be 
encountered as primary CNS lymphoma an extra-nodal 
form of lymphoma without systemic involvement or, more 
commonly, as secondary CNS lymphoma in patients with 
systemic diseases in aggressive subtypes of non-Hodgkin 
lymphomas (3,4).

In this paper, we provide the first description of how a 
stroke of the Heubner’s artery can be misdiagnosed as CNS 
lymphoma. 

Case presentation

A 71-year-old man was admitted to the emergency 
department due to the slowly progressive onset of cognitive-
motor impairment, abulia, and drowsiness over the last 
week. The patient had unremarkable past medical history.

Unenhanced head computed tomography (CT) 
scan showed no intracranial hemorrhage and two small 
hypodensities at the head of right caudate nucleus (Figure 
1A). Three days later, the patient underwent brain magnetic 
resonance imaging (MRI), showing focal lesion at the 
head of right caudate nucleus, with high signal on Fluid-
Attenuated Inversion Recovery sequence (Figure 1B), 
and foci of restricted diffusion within the lesion (Figure 
1C,1D). Gadolinium-based contrast agent enhanced 
brain MRI and spectroscopy were also performed. The 
examination revealed intralesional inhomogeneous contrast-
enhancement (Figure 1E), decreased levels of N-acetyl-
aspartate (NAA) and choline (Cho) peak (Cho/NAA ratio 
=2.10). Based on the suspect of CNS lymphoma, the patient 
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underwent 18F-fluorodeoxyglucose positron emission 
tomography (18F-FDG PET), which showed asymmetric 
reduction of uptake of the right caudate nucleus (Figure 
1F), strongly against the diagnosis of CNS lymphoma. The 
patients’ symptoms progressively improved and a follow-up 
brain MRI, performed after two months, showed a gliotic-
malacic area without contrast-enhancement, consistent with 
sequalae of ischemic stroke (Figure 1G,1H). Remarkably, 
the patient didn’t receive any chemotherapy in between the 
admission and the MRI follow-up. Thus, the final diagnosis 
of artery of Heubner stroke was made. All procedures 
performed in this study were in accordance with the ethical 
standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised 
in 2013). Written informed consent was obtained from the 
patient for publication of this case report and accompanying 
images. A copy of the written consent is available for review 

by the editorial office of this journal.

Discussion

In the present case, the atypical clinical and MRI picture, in 
terms of morphologic, and signal characteristics led to raise 
the diagnostic hypothesis of CNS lymphoma. 

The clinical presentation was with slowly progressive 
onset of cognitive-motor impairment, abulia,  and 
drowsiness. These symptoms are not typical for stroke but 
can be observed in the context of artery of Heubner stroke 
(1,2). Thus, the clinical picture was the first confounder in 
this case.

At MRI, the lesion was in the basal ganglia, was 
periventricular in location, showed diffusion restriction 
and contrast-enhancement after injection of gadolinium-
based contrast agent. All these features are typical for CNS 
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Figure 1 Unenhanced head CT showing small hypodensities at the right caudate nucleus head (A). Unenhanced brain MRI (B-D) 
demonstrating a wider right caudate nucleus lesion with high signal at Fluid-attenuated inversion recovery sequence (B) and intralesional foci 
of restricted diffusion (C,D). T1-weighted sequence after gadolinium-based contrast agent administration showing inhomogeneous contrast-
enhancement of the lesion (E). 18F-FDG PET depicting asymmetric reduction of tracer uptake of the right caudate nucleus (F). Follow-up 
brain MRI performed after 2 months demonstrated gliotic-malacic evolution of the lesion, without any contrast-enhancement (G,H). CT, 
computed tomography; MRI, magnetic resonance imaging; 18F-FDG PET, 18F-fluorodeoxyglucose positron emission tomography. 
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lymphoma but also for stroke (1-4). Indeed, subacute stroke 
may still present diffusion restriction together with contrast-
enhancement due to blood-brain barrier damage. Decreased 
levels of NAA and choline peak at MR spectroscopy is not 
atypical for cerebral infarction and can be also observed 
in CNS lymphoma which usually presents a high peak of 
choline (5,6). The overlapping imaging appearance between 
CNS lymphoma and stroke was another important cause of 
misclassification in the present case. Moreover, the lesion 
was not fully hypodense at the first CT but rather it was 
isodense with just two small intralesional hypodensities 
and showed larger size at MRI performed just three days 
later. This finding, which might be due to a fogging 
effect sometimes observed in subacute stroke, was also a 
confounder because CNS lymphoma might be isodense or 
slightly hyperdense at CT (3,7). 

The negative 18F-FDG uptake of the right caudate 
nucleus substantially ruled out the diagnosis of CNS 
lymphoma. The follow-up brain MRI at 2 months finally 
confirmed an evolution of lesion consistent with the 
diagnosis of ischemic stroke. 

Perfusion weighted imaging would have been essential 
in this case to confirm the diagnosis of stroke by showing 
reduced values of relative cerebral blood flow within the 
lesion, avoiding diagnostic delays and possibly unnecessary 
brain biopsies (8-10).

In conclusion, physicians should keep in mind that 
subacute artery of heubner stroke can be a chameleon 
presenting as CNS lymphoma.
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