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Abstract: Primary central nervous system (PCNSL) T-cell lymphoma is a very rare extra nodal non-Hodgkin’s lym-

phoma (NHL) tumor arising from the central nervous system. The incidence of this disease is increasing globally in part 

due to larger numbers of immunocompromised patients. There are no pathognomonic clinical or radiographic features of 

T-cell PCNSL. Brain biopsy is generally necessary for tissue diagnosis in order to direct appropriate treatment and coun-

sel patients on prognosis. We report our experience in an immunocompetent patient who presented with a several week 

history of progressive encephalopathy. The imaging findings, histopathological studies, treatment and review of the cur-

rent literature of this rare condition are discussed.  
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INTRODUCTION 

 Primary central nervous system lymphoma (PCNSL) 
refers to an extra nodal non-Hodgkin’s lymphoma (NHL) 
tumor that primarily arises from the central nervous system 
(CNS) without evidence of systemic disease. Primary central 
nervous system T-cell lymphoma is considered a distinct 
disease [1]. It remains a very rare entity despite a gradual 
increase in global incidence. The reason for the initial rise in 
incidence had been linked to a growing immunocom-
promised population, in part due to, acquired immune defi-
ciency syndrome (AIDS), increased prevalence of human 
immunodeficiency virus (HIV) infection, organ transplanta-
tion and the elderly [2-4]. However, due to advances in 
antiretroviral therapy the incidence of PCNSL in the im-
munocompromised population has been decreasing, yet the 
incidence of PCNSL in the immunocompetent population 
has been rising without clear explanation. The overall occur-
rence rate of PCNSL is 1:100,000, which accounts for 3-6% 
of all primary brain neoplasms [2, 5]. The occurrence rate of 
B-cell lymphomas is much more common than T-cell lym-
phomas and this concept hold true both in systemic and CNS 
presentation of lymphomas [2, 5, 6]. Of the cases of PCNSL 
reported, 98% are B-cell and 2% are T-cell lymphomas [3, 
6]. The prevalence of T-cell PCNSL is much higher in east-
ern countries, such as Korea (16%) and Japan (8-14%) com-
pared to that of western countries such as France (3.6%) and 
the United States. (2%) [5]. 

 There have been recent efforts to classify T-cell and B-
cell PCNSL based upon presentation, radiological findings 
and epidemiological factors. Some have reported that factors 
such as age, sex, location of the tumor and presenting symp-
toms may significantly impact clinical outcome [5]. A recent 
radiological overview on T-cell PCNSL by Kim and co-
workers has shown predilection for sub-cortical location, 
high incidence of cortical or intra-tumoral hemorrhage, rim  
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enhancement or cystic area consistent with necrosis on MRI 
[7]. In addition, they identified lower relative cerebral blood 
flow (rCBV) as a distinguishing marker between both B-cell 
and T-cell PCNSL versus other brain tumors, such as high 
grade glioma [7]. However, these diagnostic findings are 
neither sensitive nor specific enough and therefore diagnosis 
usually depends upon obtaining tissue sample through bi-
opsy [8]. There remains disagreement in the literature re-
garding the prognosis of T-cell PCNSL and whether it is 
more favorable, less favorable or equivalent prognosis rela-
tive to other primary CNS lymphomas [4, 5, 9, 10]. We re-
port a case of primary T-cell lymphoma of the central nerv-
ous system involving the brain with a review of the literature 
in this field. The resulting literature does not yet provide 
unequivocal answers but opens new investigatory avenues 
concerning pathophysiology, imaging modalities, diagnostic 
and therapeutic responses. 

CASE REPORT 

 We report the case of a 67 year old left handed female 
who presented to our institution with a two week history of 
progressive confusion and expressive dysphasia. The patient 
began having difficulty with directions and getting lost while 
driving in familiar areas. Her past medial history was signifi-
cant for type 2 diabetes mellitus, hypertension and hypothy-
roidism. Her neurologic examination was notable for mild 
confusion scoring 34/38 on the Kokem mental status test, 
word-finding difficulty and encephalopathy. Laboratory 
studies were normal and computerized tomography scan of 
the brain was unremarkable. An electroencephalogram re-
vealed generalized slowing with prominence in the right cen-
trotemporal region. There were no epileptiform discharges. 
A magnetic resonance (MR) imaging study of the brain with 
gadolinium demonstrated extensive cortical and subcortical 
lesions involving the supratentorial and infratentorial com-
partments (Figs. 1A-B). Extensive associated contrast en-
hancement of the lesions was present with minimal diffusion 
restriction. A MR angiogram was normal. Cerebrospinal 
fluid analysis was notable for 20 red blood cells; glucose 
85mg/dl; protein 48 mg/dl (normal range 14-45 mg/dl); 20 
white blood cells (normal range < 5) and negative cytology.  
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 The patient underwent a stereotactic brain biopsy of one 
of the right frontal lesions. The pathology was consistent 
with T-cell lymphoma. Immunohistochemical stains were 
performed on paraffin-embedded tissue using antibodies to 
CD2, CD3, CD5, CD7, CD8, CD20, CD30, CD31, CD43, 
CD79a, KP-1 (CD68), S-100, PAX5, TIA-1, ALK, EMA, 
TcR beta F1 and TcR gamma/delta. Tumor cells reacted 
positively to CD2, CD3, CD5, CD7, CD8, CD43 and TIA-1. 
The remaining stains were negative. There was a high prolif-
eration index by Ki67 staining (>60%). Additional imaging 
included enhanced CT scans of the chest, abdomen and pel-
vis as well as positron emission tomography were negative. 
Bone marrow aspirates were negative. Following discussion 
of the chemotherapy and radiotherapy treatment options with 
the patient and family, they opted for a chemotherapy regi-
men of cyclophosphamide, hyroxydaunorubicin, vincristine 
and prednisone (CHOP) and is currently in remission at eight 
months following her initial diagnosis. She did not receive 
radiation therapy. 

DISCUSSION 

 Presentation of T-cell PCNSL is variable between pa-
tients suffering from AIDS and other immunocompromised 
patients and immunocompetent population. The most com-
mon presenting symptoms of T-cell PCNSL are: motor 
weakness and incoordination, disturbance of consciousness, 
headache, nausea, visual disturbances, seizures, aphasia, 
sensory symptoms, autonomic dysfunction, hypothalamic 
dysfunction and ataxia [11]. A slight male preponderance 
has been reported with male to female ratio of 1.5:1 [12]. 
The order of radiographic location of T-cell PCNSL tumors 
presentation in decreasing frequency is: supratentorial, in-
fratentorial, basal ganglia nuclei, brainstem and leptomen-
inges [11,13]. 

 Unlike most immunocompetent patients, AIDS patients 
have a predilection for infra-tentorial location of tumors 

[14]. Immunocompromised patients will more often present 
with multiple lesions and immunocompetent patients will 
more often harbor a single lesion. However, as in our patient 
who had multiple lesions despite being immunocompetent, it 
highlights the fact that PCNSL can present in many different 
forms. Cystic degeneration with necrosis and hemorrhage are 
consistent within both populations [3]. T-cell PCNSL has 
consistent histological features including small nuclei, bland 
morphology without high grade features, heterogeneity and 
angiocentricity [2, 3, 5, 10-12]. The histopathologic appear-
ance of T-cell PCNSL can include loosely scattered cells 
without solid mass formation and frequent perivascular infil-
tration [2]. Elevated lactate dehydrogenase and CSF protein 
levels have been noted to potentially be poor prognostic in-
dicators [5]. Overall, however, there has been no definite 
pattern of T-cell PCNSL emergence clinically, radiologically 
or pathologically [7].  

 The treatment of patients with corticosteroids prior to 
brain biopsy has been shown in some cases to induce apop-
tosis of lymphoid cell and deplete brain tissue of neoplastic 
infiltrate within 24-48 hours of initiation of the medication, 
resulting in only prominent gliosis with only a few reactive 
lymphocytes or macrophages in the brain biopsy specimen 
[14, 15]. Several different tests including CD7 surface anti-
gen loss, immuno-staining for CD3, CD4, CD8, CD20 and 
molecular testing for T-cell receptor (TCR) gene rearrange-
ments of both TCR-  and  are employed in order to diag-
nose T-cell PCNSL [3]. These methods are especially useful 
in distinguishing between neoplasia and a reactive process 
such as demyelination and vasculitis [6]. Monoclonal lym-
phoid cell proliferation is often found in cases of T-cell 
PCNSL [6]. There have been four case reports of Ki-1 anti-
gen expression in anaplastic large cell lymphomas that have 
shown poor prognosis and resistance to corticosteroids [15].  

 Most PCNSL are of B-cell origin with T-cell PCNSL 
representing less than 5% of PCNSL [16-20]. As such, the 
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Fig (1). A-B: T-1 weighted axial gadolinium enhanced MR images demonstrating multiple small enhancing cortical and subcortical lesions. 
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optimal treatment regimen for T-cell PCNSL is evolving. 
Previous studies analyzing the prognostic factors and treat-
ment paradigms for patients with aggressive systemic T-cell 
lymphoma have reported that CHOP chemotherapy appears 
to be as effective, and with potentially less side effects, than 
more intensive therapies [18, 19]. The excellent study by 
Shenkier and colleagues summarized the largest series of 
global reports of PCNSL of T-cell origin to date [17]. They 
identified 45 patients concluding that the presentation and 
outcome appeared to be similar to B-cell PCNSL and that 
performance status and administration of methotrexate were 
associated with better outcomes [17]. However, although 
methotrexate was the most commonly administered medica-
tion, the individual treatment regimens were very different. 
While 29 of the 45 of the patients (64%) received 
methotrexate, 18 of the 29 patients (62%) in that group also 
received other various chemotherapy agents. The 
methotrexate was delivered intravenously, intrarteriorly or 
intrathecally. Thirty-five of the 45 patients (78%) also un-
derwent radiation therapy. The mean disease specific sur-
vival was 25 months [17]. Consequently, the treatment para-
digms varied considerably across the participating institu-
tions. Levin and co-workers subsequently published their 
series of five patients with T-cell PCNSL who presented 
with leptomeningeal spread and neurolymphomatosis [20]. 
Four of the five patients received high dose methotrexate, 
procarbazine and lomustine combined with intrathecal cyta-
rabine. The other patient received cyclophosphamide/ 
doxorubicin and intrathecal methotrexate. All patients un-
derwent salvage therapy with either whole brain radiation or 
additional chemotherapy. Mean survival was 16 months for 
the four patients who died and one was alive at 36 months. It 
appears that treatment with methotrexate may be associated 
with better survival in T-cell PCNSL, but the paucity of 
cases and variety of treatment regimens requires further 
study. 

 The exact pathophysiology of both B-cell and T-cell 
PCNSL remains unknown. It has been postulated that since 
PCNSL generally arises from the superficial sub-cortical 
area (as seen in our patient), it raises the possibility that 
pathogenesis of PCNSL differs from that of diffuse large cell 
lymphoma [12]. Other literature suggests that the vascular 
and peri-vascular microenvironment in PCNSL may be re-
sponsible either B-cell or T-cell recruitment due to upregula-
tion of a chemo-attractant the either recruits cells from the 
periphery or traps existing lymphocytes within the CNS [21]. 
Treatment of this neoplasm has improved disease control in 
PCNSL achieving survival of 40-60 months on average [8, 9, 
13, 22]. Radiation and corticosteroids have been reported to 
achieve complete response in 20-50% of patient with median 
survival of 13.5 months [4]. Chemotherapy has shown the 
best outcomes over time relative to other therapeutic ap-
proaches [11]. The combined method of chemotherapy and 
radiation is also used in rare cases of primary peripheral 
nervous system lymphoma with primary CNS metastasis 
[15]. 

CONCLUSION 

 The prognosis of T-cell PCNSL has been controversial 
without a consensus in the literature. Some reports indicate 
poor prognosis relative to other CNS lymphomas and others 
reports better or comparable overall survival time [8, 10, 13]. 

Our immunocompetent patient presented with a progressive 
course of cognitive decline with encephalopathic features. 
Magnetic resonance imaging of the brain revealed small 
multiple enhancing subcortical lesions. She has responded 
well to chemotherapy. This report highlights the rarity of this 
condition and the review of the literature illustrates the vari-
ety of ways in which this condition may present. Brain bi-
opsy was necessary for diagnosis and led to the appropriate 
treatment. 
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