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PCNSL of non AIDS patients [4]. Although there are 
many cases of human immunodeficiency virus (HIV) or 
AIDS in Europe and USA, those are few in Japan. Nor-
den reported that AR-PCNSL accounted for 32.3% of all 
PCNSLs in Surveillance, Epidemiology, and End Results 
database [5]. However there are no precise reports 
from Japanese cohort due to few numbers of AIDS.

Then AR-PCNSL has several different clinical fea-
tures compared with typical PCNSL. The typical PCNSL 
often shows uniform contrast enhancement in head 
MRI or CT, and these imaging features were identi-
fied in 87% of PCNSL [6]. Uniform high uptake was 
also observed at PCNSL lesion in 18F fluorodeoxyglu-
cose positron emission tomography (FDG-PET). How-
ever there are some reports that contrast MRI or CT 
showed ring like enhancement in AR-PCNSL [7,8]. 
Here we analysed the imaging features of six patients 
with AR-PCNSL and reviewed literatures.

Case Series

Case 1
A 42-year-old man presented headache and left 

hemiparesis of lower limb, and came to our office. We 
diagnosed his AIDS at 29-year-old and he had been giv-
en combined antiretroviral therapy (ART). Contrast MRI 
showed a ring enhancement lesion in right frontal lobe 
(Figure 1A). FDG-PET showed central low uptake and 
moderate uptake at tumor rim (Figure 1B). Meanwhile, 
diffusion weighted imaging (DWI) showed no clear find-
ings (Figure 1C). At first, we suspected toxoplasmosis 
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Introduction
Primary central nervous system lymphoma (PCNSL) 

accounts for 4.9% of primary brain tumor in Japan, 1.9% 
in USA [1,2]. PCNSL tends to develop in the immuno 
compromised patients [3]. Then there are given number 
of acquired immune deficiency syndrome (AIDS) relat-
ed PCNSL (AR-PCNSL). Flinn reported that the incidence 
of AR-PCNSL was several thousand fold compared with 
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Case 3
37-year-old man presented refractory cutaneous 

ulcer and we diagnosed his AIDS. He presented dysar-
thria and gait disturbance 2 months later. His contrast 
MRI showed a ring enhancement at left caudate head 
(Figure 3A). FDG-PET showed central low uptake and 
moderate uptake at left putamen (Figure 3B). His his-
topathological specimen showed DLBCL (Figure 3C). His 
serum CD4 positive T cell was normalized by combined 
ART, and we performed rituximab plus high dose meth-
otrexate therapy to him. He got complete remission and 
survives at 127 months after AR-PCNSL diagnosis.

Case 4
36-year-old man complained continuous dizziness 

and white moss inside the mouth. Three months later, 
his neighbor found that he was unconscious in his house 
and came to our office. Then we diagnosed his AIDS. His 
head MRI showed a ring enhancement at right tempo-
ral lobe (Figure 4A). FDG-PET showed central low up-
take and peripheral moderate uptake (Figure 4B). His-

and performed stereotactic biopsy. The histopathologi-
cal findings were diffuse large B cell lymphoma (DLBCL) 
against our expectations. We performed whole brain ra-
diotherapy as adjuvant therapy. Due to low CD4 positive 
T cell in number, we could not induce chemotherapy. 
Although we expected his severe prognosis, he survives 
at 145 months.

Case 2

A 67-year-old man was indicated esophageal can-
didosis and we diagnosed his AIDS. Then he presented 
dysarthria and dysphagia at 7 months later. His head 
contrast MRI showed two ring enhancement lesions in 
both right frontal and right temporal lobe (Figure 2A). 
DWI showed no clear findings (Figure 2B). His histo-
pathological diagnosis was DLBCL. He was high ages and 
low CD4 positive T cell in number, and we performed 
whole brain radiotherapy alone to him. Then he died at 
2 months from biopsy on the way of radiotherapy. We 
got his autopsy specimen and observed central necrosis 
at same lesion of ring enhancement (Figure 2C).

 

 A B C 
Figure 1: A) A 42-year-old man presented headache and left hemiparesis of lower limb. Contrast MRI showed a ring 
enhancement lesion in right frontal lobe; B) FDG-PET showed central low uptake and moderate uptake at tumor rim; C) 
DWI showed only edematous findings. Although we suspected toxoplasmosis at first, the histopathological findings were 
DLBCL. 

 

 A B C 
Figure 2: A 67 year-old man presented dysarthria and dysphagia. A) His head contrast MRI showed two ring enhancement 
lesions in both right frontal and temporal lobe; B) DWI showed no clear findings; C) His autopsy specimen showed central 
necrosis at the ring enhancement lesion of contrast MRI.
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lesion (Figure 6B). Histopathological findings were DL-
BCL. His CD4 positive T cell in number improved by 
combined ART, we performed rituximab plus high dose 
methotrexate therapy for him (Figure 6C). He survives 
at 84 months.

All our six AR-PCNSL cases are summarized in Table 1.

Discussion
The central nervous system (CNS) disorder due to 

HIV and AIDS are as follow; 1) Opportunistic infection of 
immunodeficiency (60%), 2) AR-PCNSL (a few %), 3) Di-
rect infection to CNS by HIV (15%) [9,10]. Opportunistic 
infection of immunodeficiency consists of toxoplasmo-
sis, cryptococcosis, cytomegalovirus encephalitis and 
so on. Toxoplasmosis especially accounts for about half 
number of opportunistic infection of immunodeficien-
cy. In Japanese cohort, Nishijima also reported that 10 
cases of toxoplasmosis (17%) and 3 cases of AR-PCNSL 
(5%) were observed in 58 cases of AIDS patients [11].

In imaging, there are some brain tumors which show 

topathological findings were DLCBL. Although we gave 
him combined ART and performed whole brain radio-
therapy 50 Gy/25fraction to him, he died at 6 months 
(Figure 4C).

Case 5
52-year-old man presented fever and dullness, and 

other doctor diagnosed his AIDS. The doctor introduced 
combined ART to him. His character changed 7 months 
later and came to our office. His head MRI showed a ring 
enhancement at right frontal lobe (Figure 5A). FDG-PET 
showed a ring like high uptake and central low uptake at 
same lesion (Figure 5B). Histopathological findings were 
DLBCL. Although we performed rituximab and radio-
therapy to him, he died at 12 months (Figure 5C).

Case 6
28-year-old man presented dullness and we diag-

nosed his AIDS. His head MRI showed a ring enhance-
ment at right caudate head (Figure 6A). FDG-PET 
showed ring like uptake and central low uptake at same 

 

 A B C 
Figure 3: A 37 year-old man presented dysarthria and gait disturbance. A) His contrast MRI showed a ring enhancement 
at left caudate head; B) FDG-PET showed central low uptake and moderate uptake at left putamen; C) DWI showed slight 
high intensity at left putamen.

 

 A B C 
Figure 4: A 36 year-old man was unconscious in his house. A) His head MRI showed a ring enhancement at right temporal 
lobe; B) FDG-PET showed central low uptake and peripheral moderate or high uptake; C) DWI showed no clear findings.
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topsy (Case 2), necrosis was identified in center of low 
uptake, and these findings are compatible with imaging 
features. Westwood reported that FDG-PET showed no 
glucose metabolization in lesion of toxoplasmosis and 
it was effective in diagnosis [15]. The reason why AR-
PCNSL shows ring enhancement in contrast MRI is un-
clear. The necrosis may reflect tumor malignancy and 
aggressive progression.

The lesion numbers of our AR-PCNSL cases were sin-
gle lesion in five cases and two lesions in one. Porter 
reported that in 21 toxoplasmosis cases, 18 cases (86%) 
had multiple lesions [16]. Meanwhile Thurnher report-
ed that AR-PCNSL showed 66 lesions in 22 patients [8]. 
Both toxoplasmosis and AR-PCNSL are generally multi-
ple lesions unlike our research.

The purpose of surgery in PCNSL is not tumor mass 
reduction but diagnosis by biopsy. The imaging feature 
of typical PCNSL is very specific, and it is easy to make 
preoperative surgical plan. In biopsy of AR-PCNSL, both 
contrast MRI and FDG-PET are useful as well as typical 

ring like enhancement in contrast MRI or CT. They are 
high grade glioma, metastatic brain tumor, brain ab-
scess and so on. However in patient with AIDS, toxo-
plasmosis is the first candidate, AR-PCNSL is second, 
and other diseases are very low frequency. Here the 
differential diagnosis between AR-PCNSL and toxoplas-
mosis is problem. As mentioned above, in frequency, it 
is natural that we suspect toxoplasmosis at first. In fact, 
we suspected that almost our cases would be toxoplas-
mosis at preoperative stage. It is difficult to diagnose 
the ring enhancement lesion in patients with AIDS by 
contrast MRI alone.

Although we analysed DWI as another sequence of 
MRI, DWI did not link to diagnosis of AR-PCNSL in our 
cases. Although DWI or apparent diffusion coefficient 
(ADC) map in MRI may be also effective, more research-
es are needed [12-14].

FDG-PET showed central low uptake and peripheral 
moderate or high uptake in our AR-PCNSL series, and 
this central low uptake reflects necrosis of tissue. In au-

 

 A B C 
Figure 5: A 52 year-old man presented his character changed. A) His head MRI showed a ring enhancement at right 
frontal lobe; B) FDG-PET showed ring like high uptake and central low uptake at same lesion; C) DWI showed slight ring 
like high intensity.

 

 A B C 
Figure 6: A 28 year-old man presented dullness. A) His head MRI showed a ring enhancement at right caudate head; B) 
FDG-PET showed ring like uptake and central low uptake at same lesion; C) DWI showed no clear findings.
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PCNSL. The ideal target of biopsy is the high uptake part 
of FDG-PET.

In pathological findings, our case series were all DL-
BCL (100%) and Haldorsen reports same result (100%) 
[17]. DeAngelis reported that 11 cases of 13 AR-PCNSLs 
(85%) were Epstein-Barr virus positive, and this result 
came close to ours (83%) [18].

In symptom, focal signs of CNS were observed in our 
six cases and diagnostic clues. Although no symptomatic 
seizures were observed in our case series, there were 
two reports that the patients with AR-PCNSL had more 
symptomatic seizures compared with non AR-PCNSL 
[19,20]. Meanwhile, Holtzman reported that symptom-
atic seizure were observed in 15-30% of patients with 
toxoplasmosis or AR-PCNSL, and it was difficult to diag-
nose these disease in view point of symptomatic seizure 
[21].

There are no standard therapy for AR-PCNSL. In 
1980s when there were no ART, Baumgartner reported 
that 55 cases of AR-PCNSL were performed whole brain 
radiotherapy 40Gy, and their median overall survival 
time was only 3.9 months [22]. After introduction of 
ART, 5 year survival rate improved to 22.8% [23]. In Jap-
anese cohort, Nagai reported that 3 year survival rate 
was 64% by performing whole brain radiotherapy 30Gy 
for AR-PCNSL [24]. Patients with AIDS had low CD4 posi-
tive T cell in number, and it is difficult for them to intro-
duce chemotherapy which brings about pancytopenia. 
Jacomet reported that although methotrexate, thiotepa 
and procarbazine were performed for AR-PCNSL, medi-
an overall survival time was only 9 months [25]. Shah 
reported that high dose methotrexate therapy was per-
formed for AR-PCSNL treated by ART and median over-
all survival time was 19 months [26]. By combined ART, 
increasing chance of performing chemotherapy con-
tributes to improve the prognosis of AR-PCNSL. More 
researches need to establish the standard therapy for 
AR -PCNSL.

Conclusion
Head contrast MRI in patient with AR-PCNSL showed 

ring enhancement unlike typical PCNSL. It is important 
to differ AR-PCSNL from toxoplasmosis, and FDG-PET 
may be effective modality in preoperative diagnosis.
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