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	 Summary
	 Background:	 Lymphocytic vasculitis of the central nervous system is an uncommon subtype of primary angiitis 

of the central nervous system (PACNS) – a rare inflammatory disorder affecting parenchymal and 
leptomeningeal arteries and veins.

	 Case Report:	 Establishing diagnosis on the basis of neuroimaging only is difficult, as it can mimic a brain tumor. 
Thus, histological diagnosis is essential for appropriate management.

		  We present a case of biopsy-proven lymphocytic vasculitis mimicking a brain tumor on 
neuroimaging that was subsequently successfully treated with steroid therapy. We also discuss the 
findings in perfusion MR (PWI) and MR spectroscopy (MRS).

	 Conclusions:	 Regional hypoperfusion on PWI and elevation of glutamate and glutamine levels on MRS (without 
associated typical tumor spectra) are common findings in inflammatory disorders, including 
PACNS, and can be useful in differential diagnosis with tumors.
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Background

Lymphocytic vasculitis of the central nervous system is an 
uncommon subtype of primary angiitis of the central nerv-
ous system (PACNS) – a rare inflammatory disorder affect-
ing parenchymal and leptomeningeal arteries and veins.

Establishing diagnosis on the basis of neuroimaging only is 
difficult and histological diagnosis is essential for initiation 
of appropriate management.

We present a case of biopsy-proven lymphocytic vasculitis 
mimicking a brain tumor on neuroimaging that was subse-
quently successfully treated with steroid therapy. We also 
discuss findings in perfusion MR (PWI) and MR spectros-
copy (MRS).

Case Report

A 46-year-old woman with progressive confusion, headache, 
dizziness and nystagmus underwent brain MR examination 
with a 1.5 Tesla system (Philips Intera Gyroscan) using axial 
and coronal FSE T2 weighted (w), axial and sagittal SE T1, 
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axial FLAIR T2 sequences, as well as axial DWI/ADC and 
axial and sagittal FLAIR T1 after injection of paramagnetic 
contrast agent.

MRI showed a tumor-like lesion characterized by increased 
signal on FLAIR T2-weighted images (Figure 1A) and low 
signal on T1-weighted images in the right temporal lobe; 

FLAIR T1 sequence following injection of paramagnetic 
contrast agent revealed signal intensification (Figure 1B).

Diffusion weighted imaging (DWI) with echo-planar spin-
echo technique (b value =0 and 1000) showed no areas of 
restricted diffusion (Figure 2).

The PWI study carried out with an EPI-SE sequence (TR 
1900, TE 80, matrix 192×128, 1,7-mm thickness, 40 acqui-
sitions, 67-sec. acquisition time, 0.1 mmol/kg of gadobutrol 
at a flow rate of 5 ml/s, 8-sec. acquisition delay) showed 
low relative cerebral blood volume (rCBV) within the lesion 
and in the peripheral region, indicating hypoperfusion 
(Figure 3).

Single-voxel MRS using a point resolved spectroscopy 
(PRESS) protocol with short (35 ms) TE revealed a slight 
elevation of lactate peak and elevation of glutamate and 
glutamine peaks (2.1–2.5 ppm).

Stereotaxic biopsy of the lesion demonstrated perivascular 
lymphocytic infiltration without evidence of malignancy or 
foreign organisms (Figure 4).

Steroid treatment was instituted and follow-up imaging 
three months later showed regression of the lesion.

Discussion

Lymphocytic vasculitis, also known as lymphocytic angiitis, 
is a subtype of PACNS – a rare inflammatory disorder affect-
ing parenchymal and leptomeningeal arteries and veins [1].

The cause of this extremely rare inflammatory disorder is 
unclear. The correct diagnosis is essential because most 
patients respond to appropriate therapy. Diagnosis of PACNS 

Figure 1. �(A) FLAIR T2-weighted image. (B) FLAIR T1 sequence image 
after contrast injection. Presence of a tumor-like lesion in 
the right temporal lobe, characterized by increased signal 
on FLAIR T2-weighted image, enhancing after injection of 
contrast agent.
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Figure 2. �Diffusion weighted imaging – ADC map. The lesion does not 

show areas of restricted diffusion.
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is difficult due to its rarity and variability of clinical and 
imaging findings. MR images commonly show an area of 
vasogenic edema with mass effect and with contrast enhance-
ment that can be misinterpreted as a brain tumor [2,3].

Various protocols have been suggested to improve the diag-
nosis of central nervous system vasculitis (CNVS) using 
conventional MR imaging and angiography. Harris et al. [4] 
reported that a negative MR excludes intracranial vascu-
litis with greater certainty than angiographic findings. In 
our opinion, results of angiography are unimportant in a 
patient with normal MR findings and it is indicated only if 
MR results are abnormal.

On the contrary, Greenan et al. [5], found that some 
patients with CNVS may have normal MR examination 
and positive angiographic findings. Authors concluded that 
angiography should be the technique of choice for the diag-
nosis of patients with suspected CNVS.

Small vessels are predominantly involved in CNS vasculitis, 
resulting in ischemic lesions that can be depicted on con-
ventional MR or, even better, by using DW technique [6,7]. 
These MR findings are not specific for CNSV and uninfarct-
ed tissue is frequently present in CNSV.

Angiography exhibits low resolution in detecting small-ves-
sel abnormalities in CNSV and provides evidence for the 
presence of lesions of medium-to-large blood vessels [8]. 
Therefore, angiography is less sensitive than MR, but more 
specific for CNSV.

Pomper et al. [8] suggested that the two techniques provide 
different information about CNVS, complementing each 
other in the diagnosis of vasculitis.

A definitive diagnosis frequently requires brain biopsy, but 
histological confirmation depends on the site of inflamma-
tory lesion, from which biopsy was obtained and timing of 
biopsy during active inflammation [6].

In the presented case, MRI showed a tumor-like enhancing 
lesion associated with moderate vasogenic edema and low 
rCBV, which can also be observed in low-grade gliomas.

MRS revealed an increased peak of glutamate and glu-
tamine suggesting non-neoplastic lesion. There are only 
two reports of spectroscopy patterns of glutamate and glu-
tamine elevation associated with inflammatory processes 
of the CNSV [2,9].

According to literature, MRS pattern of CNSV shows con-
flicting results: in a report of lymphocytic vasculitis, MR 
spectroscopy did not reveal significant elevation of the cho-
line (Cho) peak [9]. On the contrary, Beppu et al. [2] report-
ed a marked elevation of Cho in case of CNSV.

PWI has been suggested as a non-invasive technique to 
gather information about hypoperfusion caused by small 
vessel involvement in CNSV. Yuh et al. [6] reported a case 
of CNSV diagnosed on the basis of PWI findings in a patient 
with a stroke-like lesion on conventional MRI and negative 
angiogram.

In our case, PWI showed reduced rCBV within the lesion as 
well as in the adjacent cerebral tissue, indicating regional 
tissue hypoperfusion caused by a small vasculitic lesion.

Conclusions

In conclusion, our report emphasizes that elevation of gluta-
mate and glutamine on MRS and regional hypoperfusion on 
PWI may constitute MR features of CNSV that neuroradiolo-
gists have to take in account in the differential diagnosis with 
brain tumors, which may appear similar in conventional MRI.

Figure 3. �Perfusion weighted imaging (PWI study). Presence of low 
cerebral blood volume (rCBV), indicating hypoperfusion 
within and around the lesion.

Figure 4. �Histological diagnosis obtained by stereotaxic biopsy of the 
lesion. Presence of perivascular lymphocytic infiltration.
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