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Abstract: A 77-year-old woman presented with worsening cognitive impairment, nausea and vomiting. Computed 

tomography (CT) of the head revealed a high-density mass that symmetrically filled both lateral ventricles. Magnetic 

resonance imaging (MRI) showed an enhanced mass with T1 and T2 prolongation and restricted diffusion on diffusion 

weighted imaging (DWI). Diagnosis was delayed until a post-mortem examination, which revealed the mass as a primary 

central nervous system lymphoma (PCNSL). A high-intensity tumor on DWI with lateral ventricle involvement should 

raise the possibility of PCNSL.  
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INTRODUCTION 

 Primary central nervous system lymphoma (PCNSL) is a 
rare type of tumor, accounting for 5% of all intracranial 
neoplasms [1]. The most common localization sites of PCNSL 
are in the supratentorial white matter of the frontal lobes [1-3]. 
Diagnosis of PCNSL is often difficult due to variability in 
their imaging patterns and locations. Here we report a case of 
an unusual PCNSL with lateral ventricle involvement. 

CASE REPORT 

 A 77-year-old woman was admitted to hospital with a 4-
month history of cognitive impairment and a 3-month history 
of nausea and vomiting. Lactate dehydrogenase (LDH), 
soluble interleukin receptor (sIL-2R), and tumor marker 
levels were all within normal limits. Cerebrospinal fluid 
(CSF) findings showed a cell count of 54/3 (normal: 0/3-
15/3, /mm

3
), total protein 199 mg/dl (normal: 10-40mg/dl), 

and glucose 49 mg/dl (normal: 50-75mg/dl). 
Neuropsychological examination revealed mild dementia 
(mini-mental state examination (MMSE): 23). Computed 
tomography (CT) revealed a high-density mass that 
symmetrically filled both lateral ventricles. Physiologic 
calcifications of the choroid plexus were found at the 
bilateral margins of the mass, with no signs of calcification 
in the mass (Fig. 1). Magnetic resonance imaging (MRI) 
showed a solid, enhancing mass extending from the bilateral 
ventricles to the fourth ventricle. T2-weighted images 
showed an iso-intense mass that exhibited areas of low 
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intensity on T1-weighted images . Furthermore, the mass 
showed high-intensity on DWI and low signal intensity on 
the apparent diffusion coefficient (ADC) map (Fig. 1, 2). 
Proton magnetic resonance spectroscopy (MRS) was 
performed with a 1.5T whole-body-system and revealed a 
high lipid peak, decreased N-acetylaspartate and increased 
choline but no lactate peak (Fig. 3). 

123
I-IMP brain perfusion 

single-photon emission computed tomography (SPECT) 
showed mild tumor uptake in both lateral ventricles.  

 A biopsy was recommended to the patient and her 
family, but was refused. Three months later, the patient 
experienced a disturbance of consciousness. A follow-up CT 
revealed a significant increase in the size of the mass, 
compared with the initial presentation (Fig. 4). The patient 
died 11 days later, and an autopsy was performed. The 
autopsy revealed that tumor mass extended from both lateral 
ventricles to the fourth ventricle (Fig. 5), consistent with 
image findings (Fig. 2) showing brain herniation. The extra-
cranial organs were normal in appearance with no evidence 
of malignancy elsewhere. Microscopically, tumor cells had 
infiltrated into the Virchow-Robin space and parenchyma 
(including the medulla oblongata, hippocampus and corpus 
callosum). As tumor cells were found in the walls of the 
ventricles and choroid plexus, it was postulated that the mass 
originated within the ependymal or subependymal vascular 
space. Histologically, the mass contained a monomorphic 
proliferation of large lymphoid cells. Immunohistochemical 
staining revealed expression of CD20 and MUM1 (Fig. 6). 
These findings confirmed a high-grade, large B-cell, PCNSL. 

DISCUSSION 

 PCNSLs are rare tumors accounting for 5% of all 
intracranial tumors [4, 5]. 
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Fig. (1). The tumor symmetrically fills both lateral ventricles. Brain computed tomography (CT) (a) shows a high-density mass in both lateral 

ventricles. Physiologic calcifications of the choroid plexus are found at the bilateral margins of the mass (arrows), but no calcification is 

found in the mass. T1-weighted magnetic resonance imaging (MRI) (b) shows a low intensity mass with marked enhancement (c). T2-

weighted MRI shows an isointense mass lesion (d). Diffusion weighted imaging (DWI) shows the tumor with high signal intensity with 
restricted diffusion (e) with corresponding hypointensity on the apparent diffusion coefficient (ADC) map (f). 

 

Fig. (2). FLAIR shows the high-intensity tumor extends from both lateral ventricles to the fourth ventricle. 
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Fig. (3). Proton MRS in PCNSL: (a) This T2-weighted image shows the location where the spectrum was acquired (square line). (b) TE 34 

ms. (c) TE 144 ms. TR is fixed at 2000ms. A high lipid (Lip) peak is recognized. A lactate (Lac) peak is not visible. Choline (Cho) peak is 

increased and N-acetylaspartate (NAA) peak is decreased.  

 

Fig. (4). Brain CT imaging at the time of second hospital admission shows the enlarging tumor. 
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Fig. (5). (a) Brain coronal section shows a mass in both lateral ventricles, as shown in the imaging findings on Fig. 2. (b) An axial section at 
the level of the fourth ventricle also demonstrates the mass.  

 

Fig. (6). Histological examination shows (a) tumor cell expression between the wall of the ventricles and choroid plexus (H&E). (b) Diffuse 

proliferation of large cells with nuclei (H&E). Immunohistochemical staining reveals expression of CD20 (c) and MUM1 (d). 
 

 PCNSL presents with a variety of focal or non-focal 
signs and symptoms. The clinical presentation is 
characterized by neurologic deficits, mental status changes, 
seizures, and increased intracranial pressure. When 
psychiatric symptoms are prominent it is difficult to 
distinguish PCNSL from other brain disorders that cause 
cognitive impairment [5].  

 PCNSL typically appear on CT as high or iso-dense, 
hypo- or iso-intense on unenhanced T1-weighted MR, and 
iso- or high-intense on T2-weighted MR images. Most 
lesions show moderate-to-marked contrast enhancement, 
while calcification and necrosis are rare. As PCNSL are 
highly cellular tumors, water diffusion is often restricted, 
making them appear with a high-intensity on DWI images 
and a low intensity on ADC maps. Proton MRS presents 
with high Cho/Cr ratios and elevated lipid peaks [6]. 

 The differential diagnosis for the imaging findings of an 

intraventricular mass includes central neurocytoma, 

ependymoma, colloid cyst, choroid plexus papilloma, 

metastasis, or high-grade glioma [7]. As the lesion was 

characterized by symmetrical filling of the ventricles, high-

intensity on DWI and a well-enhanced solid mass, we felt 

that the most likely the diagnosis was lymphoma, metastasis, 

or high-grade glioma. In this case the tumor mass presented 

with a typical signal pattern for lymphoma on MRI; 

however, the location was very unusual. PCNSL occur in 

various regions of the brain, most commonly in the cerebral 

hemisphere (31.4–44%) [2, 3, 8]. However, lesions also 

appear in the basal ganglia and thalamus (15.5–24%), corpus 

callosum (5–15.7%), ventricles (7–11.8%), brain stem (2.4–

8%), cerebellum (9.4–14.3%), spinal cord (1.2–1.4%) and 

the eye (2.9–4.1%) [2, 3, 8]. Previous studies reported the 

diagnostic utility of several tests for the diagnosis of PCNSL. 

Because PCNSL are highly cellular tumors, water diffusion 

is often restricted making them appear high-intensity on 

DWI and hypo-intensity on ADC map, consistent with our 

case [9]. Shinoda et al. showed the high 
123

I-IMP retention 

on SPECT image was characteristic in PCNSL [10]. 

However, mild uptake of 
123

I-IMP by the tumor was not a 

useful marker for diagnosis of PCNSL in our case. Although 

serum sIL-2R are generally useful marker for systemic 

lymphoma patients, Kitai et al. reported the difference of 

serum IL-2R between PCNSL and other brain diseases was 

not significant such as in our case [11].  
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 In summary, a PCNSL with ventricle involvement 
confirmed by autopsy has been presented. PCNSL is a 
treatable neoplasm, although a biopsy is required for 
diagnosis. A high-intensity tumor on DWI with lateral 
ventricle involvement raises the possibility of PCNSL.  
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