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Abstract: We report a rare case that was initially diagnosed as an inflammatory lesion and ultimately
confirmed as primary central nervous system lymphoma (PCNSL) in an immunocompetent patient
who was not treated with corticosteroid prior to the initial biopsy. A 70-year-old female patient
presented with numbness in the left side of face, arm, and leg. Brain magnetic resonance imaging
(MRI) revealed a lesion with intense gadolinium (Gd)-enhancement in the ventral portion of the
midbrain. A stereotactic biopsy demonstrated mixed T-cell and B-cell infiltrating inflammatory
lesions without demyelination. Three months after postoperative treatment with steroid, the lesion
markedly decreased on follow-up MRI. Twenty-six months after the initial attack, she complained
of dysarthria and urinary incontinence. Repetitive MRI showed a lesion with homogeneous en-
hancement, extensively involving the bilateral cerebral hemisphere, corpus callosum, and the right
middle cerebellar peduncle. The confirmed diagnosis was diffuse large B-cell lymphoma on the
second biopsy. Despite our best efforts, she died 38 months after disease onset. Based on review
of the literature and our case, preceding inflammatory lesions are not always demyelinating and
T-cell dominant inflammatory lesions. When the initial biopsy reveals an inflammatory lesion in an
old-aged patient, the clinician should keep in mind the development of PCNSL and perform close
clinical and radiological observations for a timely diagnosis.

Keywords: primary central nervous system lymphoma; tumor regression; diagnosis; inflammation;
tumefactive lesion

1. Introduction

Primary central nervous system lymphoma (PCNSL) is a rare brain tumor, accounting
for 3% of all brain tumors and 6% of all extra-nodal lymphomas [1]. In recent decades,
the incidence of PCNSL has increased in patients aged >65 years. PCNSL can develop in
patients of any age, with the highest incidence rate in the fifth to seventh decade. Although
PCNSL is more common in immunosuppressed patients, its incidence has also increased
in immunocompetent individuals [2]. The pathogenesis of PCNSL in immunocompetent
individual is still poorly understood. There are a few case studies demonstrating inflam-
matory brain lesions preceding the development of PCNSL. In previous reports, preceding
inflammatory lesions, also called “sentinel lesions”, are described as demyelinating, T-cell
dominant inflammatory lesions, and PCNSL can develop in chronological order in different
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locations [3–5]. The relationship between preceding inflammatory lesions and pathogene-
sis of PCNSL has not yet been revealed. Elucidating this relationship may be helpful to
understand the development of PCNSL in immunocompetent patients.

Median survival of patients has improved since the introduction of methotrexate-
based chemotherapy for PCNSL treatment [6]. Therefore, timely diagnosis and treatment
are important to improve the prognosis of patients with PCNSL [1]. Herein, we report a
rare case of PCNSL with a preceding inflammatory lesion in an immunocompetent patient
who was not treated with a corticosteroid prior to initial biopsy.

2. Case Presentation

A 70-year-old woman without previous medical history presented with a one-week
history of numbness in the left side of face, arm, and leg. A neurologic examination
revealed no additional neurologic sign except above-mentioned symptoms. There were no
abnormal laboratory findings from blood samples. Brain MRI showed a contrast-enhancing
lesion in the ventral portion of the right midbrain with perilesional edema (Figure 1A–C).
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Figure 1. MRI of a preceding inflammatory lesion. T2-weighted (A) and T1-weighted MRI with
gadolinium (B,C) showing an enhancing lesion in the ventral portion of the right midbrain with perile-
sional edema. Follow-up T1-weighted MRI with gadolinium (D) after steroid therapy demonstrating
the proper location of biopsy (white arrow).

With suspect of glioma or lymphoma, Leksell frame-based stereotactic biopsy was
performed without cerebrospinal fluid (CSF) examination. Biopsy of the lesion showed
lymphocytic infiltration composed of mixed CD3+ T-cells and CD20+ B-cells with low
Ki-67 index in the perivascular space and glial stroma. Demyelinating features such as
foamy macrophages engulfing myelin debris were not detected (Figure 2). Descriptive
diagnosis was made as an inflammatory lesion with dense lymphocytic infiltration.
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Figure 2. Pathological images of the preceding inflammatory lesion. Histopathological examination of the specimen
(A,B) showing dense mononuclear cell infiltration in the perivascular space and glial stroma without necrosis, mitosis, or
microvascular proliferation (hematoxylin and eosin staining, 100×, 400×). Immunohistochemical staining showing mixed
CD3+ (C) and CD20+ (D) lymphocytic population with a low Ki-67 index (E) (200×).

Brain computed tomography (CT) and MRI were performed after the biopsy proce-
dure. Proper specimens were sampled with minimal hemorrhage (Figure 1D). After careful
consideration, the patient was treated with intravenous methylprednisolone 160 mg daily
for 5 days, leading to subsidence of symptoms gradually. Subsequently, daily doses of
10 mg oral prednisolone were introduced for remaining mild symptoms. Three months af-
ter the initial brain MRI, there was nearly complete resolution of the lesion. Brain MRI was
performed at 6-month interval and did not reveal specific pathologic findings. Twenty-six
months after the initial attack, she suddenly developed urinary incontinence, quadripare-
sis, and mental deepening. Brain MRI showed homogenously enhancing lesions in both
cerebral hemispheres and a curvilinear enhancing lesion involving the middle cerebellar
peduncle, distant from the initial lesion (Figure 3A–C).

Neuro-navigation guided burr hole biopsy targeting the right frontal lobe revealed
diffuse large B-cell lymphoma (Figure 4). A subsequent systemic evaluation provided no
evidence of a systemic lymphoma. She was treated with methotrexate chemotherapy and
cytarabine chemotherapy due to methotrexate-induced diabetic insipidus. This treatment
provided clinical improvement and nearly complete remission of the lesions on subsequent
brain MRI (Figure 3D). Thirty-five months after the initial attack, she suddenly developed
right hemiparesis and cognitive impairment. Brain MRI showed homogenously enhancing
lesions in the left basal ganglia and pons along the corticospinal tract. She refused further
treatment and died at 38 months after the disease onset.
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Figure 3. MRI of primary central nervous system lymphoma (PCNSL) following the preceding inflam-
matory lesion. T1-weighted MRI with gadolinium (A–C) showing homogeneously enhancing lesions
in the bilateral cerebral hemisphere and corpus callosum with punctate enhancing lesions in the
right middle cerebellar peduncle. Follow-up T1-weighted MRI with gadolinium (D) demonstrating
complete resolution of the lesions after chemotherapy therapy.
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Figure 4. Pathological images of PCNSL. Histopathological examination of the specimen (A) showing
atypical, large, and irregular cells with vesicular nuclei and prominent nucleoli (hematoxylin and
eosin staining, 200×). The majority of tumor cells were negative for CD3 (B) but positive for CD20
(C) with a high Ki-67 index (D) (200×).
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3. Discussion

We present a patient with a steroid-unaffected inflammatory brain lesion preceding
PCNSL. This rare clinical presentation implies that tumefactive inflammatory brain lesions,
not only demyelinating lesions, could be omen of PCNSL development and that close clini-
cal observation is mandatory for such patients. PCNSL can be associated with preceding
inflammatory lesions as summarized in a few case reports [3,7]. In rare cases, preceding
inflammatory lesions resolved spontaneously or through steroid treatment, ultimately
resulting in PCNSL development.

It is difficult to distinguish imaging features of space-occupying inflammatory lesions
and brain tumors like PCNSL and glioma from the beginning. Although several imaging
studies have been performed, they have not clearly contributed to differential diagnosis.
MRI features such as T1 hypo-intensity, T2 hyper-intensity, and contrast enhancing are
common to that disease. With the metabolic data from positron emission tomography
(PET), advanced MRI techniques (diffusion, spectroscopy, or perfusion) may be useful for
differential diagnosis and disease monitoring [8,9]. After all, histological confirmation is
required for final diagnosis as done in our case. Unlike other brain tumors, resection of PC-
NSL is not recommended. Infiltrative spreading and the deep seated location impede tumor
removal. Chemotherapy-sensitive, radiotherapy-sensitive, and corticosteroid-responsive
features of PCNSL make aggressive surgical resection meaningless. Stereotactic biopsy or
other less invasive technique is recommended when CSF examination and eye examination
are unable to reach a diagnosis [6]. In the present case, MR images suggested brain tumors
like glioma or PCNSL in the deep seated midbrain. We inevitably performed Leksell
frame-based stereotactic biopsy.

Most previous studies have reported that preceding inflammatory lesions were
histopathologically characterized by a predominance of T cell infiltration with few B
cell and demyelination [4,10]. Demyelination is inconclusive, but a characteristic feature to
help narrow diagnosis candidates, including infectious, metabolic, toxic and autoimmune
etiology [11]. Especially in patients treated with inappropriate steroid treatment before
pathologic confirmation, incomplete demyelination with extensive inflammation at the
initial biopsy can raise the possibility of PCNSL in recurred brain lesions [11]. Unlike
previous studies, our case did not show demyelinating features like foamy macrophages
engulfing myelin debris. In addition, mixed T- and B- lymphocytes infiltrated in the
perivascular space and glial stroma. Not only our case, but also a few previous case studies
have reported minimal inflammation and a mixture of T- and B-cells without demyelina-
tion [3,12]. Thus, T-cell dominant lymphocytic infiltration and demyelinating features are
not mandatory characteristics of heralding inflammatory lesions.

There may be questions about the accuracy of the biopsy result. Corticosteroid
treatment before initial biopsy can mask clinical symptoms, imaging appearance, and even
histological findings of PCNSL. Corticosteroids have a cytolytic effect on lymphoma cells,
making them disappear and causing inaccurate diagnosis [13]. As we thought of PCNSL as
a disease candidate, corticosteroid treatment was not applied before the initial biopsy in the
present case. The stereotactic biopsy target site might obscure histopathological diagnosis.
The specimen acquired by stereotactic biopsy could be an appropriate target tissue or an
uncertain surrounding tissue. Even with appropriately targeted tissues, indefinite diagnosis
can be made because of heterogenous pathology of PCNSL [13]. In our case, brain CT and
MRI performed after stereotactic biopsy supported that the lesion was sampled properly
with minimal hemorrhage.

The interval between preceding inflammatory lesions and following PCNSL ranged
from 6 months to 4 years [7]. The preceding inflammatory lesions can disappear sponta-
neously or by corticosteroid treatment without showing clues of PCNSL. Some reports
have proposed clinical criteria to raise suspicion for preceding inflammatory lesions and
PCNSL. However, there are many exceptions [10]. The present case had descriptive diag-
nosis as an inflammatory lesion with dense lymphocytic infiltration based on predominant
lymphocytic population composed of mixed T- and B- cells with low Ki-67 labeling index
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in the perivascular space and glial stroma without mitoses, necrosis, or microvascular
proliferation. Her initial symptoms and imaging features disappeared after two months
of low dose corticosteroid treatment. After that, the patient was free of symptoms and
the inflammatory lesion resolved completely for 23 months. At that time, we could not
think that PCNSL would awfully develop because her symptoms were mild and the lesion
responded well to corticosteroid for a long time. Twenty-five months after the initial
histopathological diagnosis, her newly emerging symptoms suddenly exacerbated within
three days. Repetitive biopsy from another site confirmed diffuse large B cell lymphoma,
different from previous findings. Furthermore, we ruled out the possibility of Epstein-Barr
virus-positive PCNSL due to high dose steroid treatment by negative result of in situ
hybridization for Epstein-Barr virus encoded RNA performed on the second biopsy.

PCNSL might emerge unexpectedly due to abnormal lymphocyte proliferation after
independent preceding inflammatory lesions. It can be triggered by preceding inflamma-
tory lesions in pro-inflammatory patients [4]. PCNSL associated with chronic inflammation
has also been reported in immunocompetent patients [14]. On the other hand, preceding
inflammatory lesions may be the first immunological defense against emerging PCNSL,
causing diagnostic difficulty [5]. Similar cases have been reported repeatedly, but the
pathogenetic association between preceding inflammatory lesion and PCNSL is yet mere
hypothetical, and further studies on the underlying mechanism are needed. Although the
underlying mechanism is unknown, inflammatory response plays an important role in
developing PCNSL. Histopathological features as in the present case may be helpful for
understanding the pathogenesis of PCNSL in immunocompetent patients. To find common
features to give clues, we searched previous studies in English literature that reported
biopsy-proven preceding inflammatory lesions and following PCNSL in immunocompetent
and corticosteroid-untreated patients before initial biopsy [3–5,15–17] (Table 1). Combin-
ing six cases from the literature and our case, we found that patient’s age was the most
noticeable factor. PCNSL in immunocompetent patients usually developed between the
age of 55–70 years, while inflammatory demyelinating disease without following PCNSL
was present in young adulthood [18]. Similar to PCNSL, preceding inflammatory lesions in
the reported cases developed between the age of 44–70 years. Other clinical characteristics
were not unified. In brain imaging, either space-occupying lesions or not-occupying lesions
such as chronic lymphocytic inflammation with pontine perivascular enhancement respon-
sive to steroids (CLIPPERS) could be preceding inflammatory lesions [17]. In microscopic
findings, inflammatory lesions could be preceding lesions regardless of demyelination or
T-cell dominant infiltration. Even steroid responsiveness was variable among previous
reports. Collectively, inflammatory brain lesions in aged patients should be suspected as
preceding lesions of PCNSL.

Anderson et al. have named inflammatory demyelinating brain lesions preceding
PCNSL as “sentinel lesions” [3]. After that, reported studies have used “sentinel lesions” to
describe inflammatory brain lesions preceding PCNSL. However, the term of “sentinel le-
sions” is not suitable to describe chronologically related diseases. The relationship between
“sentinel lesions” and PCNSL resembles transient ischemic attack and ischemic stroke
rather than sentinel lymph node and breast cancer. Thus, we propose that inflammatory
brain lesions preceding PCNSL should be termed as “omen” or “prodromal lesion” of
PCNSL.
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Table 1. Summary of PCNSL with preceding inflammatory lesions in immunocompetent and corticosteroid-untreated patients before initial biopsy.

Case No
*/Ref.

Age/Sex First Lesions Interval #

(mos)
Relapsed Lesions

Symptom MRI Pathology Tx Symptom MRI Pathology Tx Px !

1/[15] 56/F Fatigue

Small
multifocal T2-
hyperintense

lesion

Demyelination with
lymphocyte

infiltration, reactive
astrocytosis

Corticosteroid 5 Dementia
Quadriplegia

Widespread
T2-

hyperintense
white matter

lesion

PCNSL
(B-cell) with
severe T-cell
in filtration

None
(autopsy)

13 mos
survival

2/[3] 49/F Ataxia
Deafness

Enhancing
lesion

Normal tissue with
minimal

inflammation
Corticosteroid 11 Confusion

Dysarthria
Enhancing

lesion
PCNSL
(B-cell) Unknown Unknown

3/[4] 59/F Facial paralysis
Hemihypesthesia

T2-
hyperintense,

mild
enhancing

lesion

T-cell dominant
inflammatory lesion

with partial
demyelination

Corticosteroid 28 Dysmetria
Ataxia

Enhancing
lesions

PCNSL
(B-cell)

MTX-
chemotherapy;

Stem cell
apheresis;

WBRT

34 mos
survival

4/[17] 58/M Ataxia
Diplopia

Punctate,
curvilinear
enhancing

lesions

T-cell dominant
inflammatory lesion

without
demyelination

Corticosteroid
& Aza-

thioprine
14 Ataxia

Diplopia

Punctate,
curvilinear
enhancing

lesions

PCNSL
(B-cell) None 37 mos

survival

5/[16] 70/M Dementia
Hemiparesis

Homogenous
and ring

enhancing
lesions

Demyelinating
changes with

reactive astrocytes
Corticosteroid 3 Dementia

Hemiparesis

Homogenous
enhancing

lesion

PCNSL
(B-cell) WBRT 8 mos

survival

6/[5] 44/F

Hand
numbness

Ataxia
Vertigo

Irregular
enhancing

lesion

Both myelin and
axonal loss with

focal demyelination

Corticosteroid
& MTX 10

Dementia
Seizure
Mental
change

Enhancing
lesions

PCNSL
(B-cell)

None
(autopsy)

10 mos
survival

7 (current
case) 70/F

Facial
numbness

Hemiparesthesia

Homogenous
enhancing

lesion

Inflammatory lesion
with mixed T/B-cell

infiltration
without

demyelination

Corticosteroid 26
Quadriparesis

Mental
change

Homogenous
enhancing

lesions

PCNSL
(B-cell)

MTX-
chemotherapy

38 mos
survival

*: in the order of publication date, #: Interval: from 1st biopsy to 2nd biopsy, !: survival duration from initial diagnosis; MRI; magnetic resonance imaging, Tx; treatment, Px; prognosis, PCNSL; primary central
nervous system lymphoma, MTX; methotrexate, WBRT; whole brain radiation treatment, mos; months, F; female, M; male.
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4. Conclusions

In conclusion, preceding inflammatory lesions are not always demyelinating lesions
or T-cell dominant inflammatory lesions. Inflammatory brain lesions in old-aged patients
have a possibility to be an “omen” or “prodromal lesion” of PCNSL. Thus, clinicians must
carry out close clinical and radiological observations to reach a timely diagnosis. It is
important not to hesitate repetitive biopsy for suspicious lesions.

Author Contributions: K.-H.L. and K.-S.M. designed this study. K.-H.L. carried out the pathological
studies. Y.J.K. and K.-S.M. drafted the manuscript. S.K.K. and I.-Y.K. carried out the acquisition of
radiologic data. Y.J.K., T.-Y.J. and K.-S.M. carried out the interpretation of clinical data. T.-Y.J. and
I.-Y.K. revised the manuscript for critical points. All authors have read and agreed to the published
version of the manuscript.

Funding: This work was supported by Basic Science Research Program through the National Re-
search Foundation of Korea (NRF) funded by the Minist (2018R1A5A2024181 for K.-H.L. and
2020R1C1C1007832 for K.-S.M.) and the Chonnam National University Hospital Biomedical Re-
search Institute (BCRI20051 for K.-H.L.). There was no role of the funding bodies in the design of the
study, in collection, analysis, and interpretation of data or in writing the manuscript.

Institutional Review Board Statement: Ethic review and approval were waived for this study, due
to the fact that this is a single case repot.

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to
publish this paper.

Data Availability Statement: Not applicable.

Acknowledgments: The English in this document has been checked by at least two professional
editors, both native speakers of English.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Schlegel, U. Primary CNS lymphoma. Ther. Adv. Neurol. Disord. 2009, 2, 93–104. [CrossRef] [PubMed]
2. Shiels, M.S.; Pfeiffer, R.M.; Besson, C.; Clarke, C.A.; Morton, L.M.; Nogueira, L.; Pawlish, K.; Yanik, E.L.; Suneja, G.; Engels,

E.A. Trends in primary central nervous system lymphoma incidence and survival in the U.S. Br. J. Haematol. 2016, 174, 417–424.
[CrossRef] [PubMed]

3. Alderson, L.; Fetell, M.R.; Sisti, M.; Hochberg, F.; Cohen, M.; Louis, D.N. Sentinel lesions of primary CNS lymphoma. J. Neurol.
Neurosurg. Psychiatry 1996, 60, 102–105. [CrossRef] [PubMed]

4. Husseini, L.; Saleh, A.; Reifenberger, G.; Hartung, H.P.; Kieseier, B.C. Inflammatory demyelinating brain lesions heralding
primary CNS lymphoma. Can. J. Neurol. Sci. 2012, 39, 6–10. [CrossRef] [PubMed]

5. Lu, J.Q.; O’Kelly, C.; Girgis, S.; Emery, D.; Power, C.; Blevins, G. Neuroinflammation preceding and accompanying primary
central nervous system lymphoma: Case study and literature review. World Neurosurg. 2016, 88, 692.e1–692.e8. [CrossRef]
[PubMed]

6. Grommes, C.; DeAngelis, L.M. Primary CNS lymphoma. J. Clin. Oncol. 2017, 35, 2410–2418. [CrossRef] [PubMed]
7. Ng, S.; Butzkueven, H.; Kalnins, R.; Rowe, C. Prolonged interval between sentinel pseudotumoral demyelination and development

of primary CNS lymphoma. J. Clin. Neurosci. 2007, 14, 1126–1129. [CrossRef] [PubMed]
8. Kuhlmann, T.; Schröter, A.; Dechent, P.; Weber, F.; Rustenbeck, H.H.; Füzesi, L.; Brück, W.; Ehrenreich, H.; Frahm, J. Diagnosis of a

multifocal B cell lymphoma with preceding demyelinating central nervous system lesions by single voxel proton MR spectroscopy.
J. Neurol. Neurosurg. Psychiatry 2001, 70, 259–262. [CrossRef] [PubMed]

9. Chiavazza, C.; Pellerino, A.; Ferrio, F.; Cistaro, A.; Soffietti, R.; Ruda, R. Primary CNS lymphomas: Challenges in diagnosis and
monitoring. BioMed Res. Int. 2018, 21, 3606970. [CrossRef] [PubMed]

10. Kvarta, M.D.; Sharma, D.; Castellani, R.J.; Morales, R.E.; Reich, S.G.; Kimball, A.S.; Shin, R.K. Demyelination as a harbinger of
lymphoma: A case report and review of primary central nervous system lymphoma preceded by multifocal sentinel demyelination.
BMC Neurol. 2016, 16, 72. [CrossRef] [PubMed]

11. Barrantes-Freer, A.; Engel, A.S.; Rodríguez-Villagra, O.A.; Winkler, A.; Bergmann, M.; Mawrin, C.; Kuempfel, T.; Pellkofer,
H.; Metz, I.; Bleckmann, A.; et al. Diagnostic red flags: Steroid-treated malignant CNS lymphoma mimicking autoimmune
inflammatory demyelination. Brain Pathol. 2018, 28, 225–233. [CrossRef] [PubMed]

http://doi.org/10.1177/1756285608101222
http://www.ncbi.nlm.nih.gov/pubmed/21180644
http://doi.org/10.1111/bjh.14073
http://www.ncbi.nlm.nih.gov/pubmed/27018254
http://doi.org/10.1136/jnnp.60.1.102
http://www.ncbi.nlm.nih.gov/pubmed/8558135
http://doi.org/10.1017/S0317167100012610
http://www.ncbi.nlm.nih.gov/pubmed/22384490
http://doi.org/10.1016/j.wneu.2015.11.099
http://www.ncbi.nlm.nih.gov/pubmed/26724610
http://doi.org/10.1200/JCO.2017.72.7602
http://www.ncbi.nlm.nih.gov/pubmed/28640701
http://doi.org/10.1016/j.jocn.2006.05.003
http://www.ncbi.nlm.nih.gov/pubmed/17890092
http://doi.org/10.1136/jnnp.70.2.259
http://www.ncbi.nlm.nih.gov/pubmed/11160483
http://doi.org/10.1155/2018/3606970
http://www.ncbi.nlm.nih.gov/pubmed/30035121
http://doi.org/10.1186/s12883-016-0596-1
http://www.ncbi.nlm.nih.gov/pubmed/27206499
http://doi.org/10.1111/bpa.12496
http://www.ncbi.nlm.nih.gov/pubmed/28213912


Brain Sci. 2021, 11, 191 9 of 9

12. Nagano, M.; Ayaki, T.; Koita, N.; Kitano, T.; Nishikori, M.; Goda, N.; Minamiguchi, S.; Ikeda, A.; Takaori-Kondo, A.; Takahashi,
R. Recurrent epstein-barr virus-positive (EBV+) primary central nervous system lymphoma (PCNSL) in a patient with clinical
features of chronic lymphocytic inflammation with pontine perivascular enhancement responsive to steroids (CLIPPERS). Intern.
Med. 2019, 58, 849–854. [CrossRef] [PubMed]

13. Giannini, C.; Dogan, A.; Salomão, D.R. CNS lymphoma: A practical diagnostic approach. J. Neuropathol. Exp. Neurol. 2014, 73,
478–494. [CrossRef] [PubMed]

14. Sugita, Y.; Masuoka, J.; Kameda, K.; Takahashi, K.; Kimura, Y.; Higaki, K.; Furuta, T.; Ohshima, K. Primary central nervous system
lymphomas associated with chronic inflammation: Diagnostic pitfalls of central nervous system lymphomas. Brain Tumor Pathol.
2020, 37, 127–135. [CrossRef] [PubMed]

15. Kuroda, Y.; Kawasaki, T.; Haraoka, S.; Fujiyama, F.; Kakigi, R.; Abe, M.; Tabuchi, K.; Kuroiwa, T.; Kishikawa, T.; Sugihara, H.
Autopsy report of primary CNS B-cell lymphoma indistinguishable from multiple sclerosis: Diagnosis with the immunoglobulin
gene rearrangements analysis. J. Neurol. Sci. 1992, 111, 173–179. [CrossRef]

16. Yamamoto, J.; Shimajiri, S.; Nakano, Y.; Nishizawa, S. Primary central nervous system lymphoma with preceding spontaneous
pseudotumoral demyelination in an immunocompetent adult patient: A case report and literature review. Oncol. Lett. 2014, 7,
1835–1838. [CrossRef] [PubMed]

17. Taieb, G.; Uro-Coste, E.; Clanet, M.; Lassmann, H.; Benouaich-Amiel, A.; Laurent, C.; Delisle, M.B.; Labauge, P.; Brassat, D. A
central nervous system B-cell lymphoma arising two years after initial diagnosis of CLIPPERS. J. Neurol. Sci. 2014, 344, 224–246.
[CrossRef] [PubMed]

18. Lister, A.; Abrey, L.E.; Sandlund, J.T. Central nervous system lymphoma. Hematol. ASH Educ. Program 2002, 283–296. [CrossRef]
[PubMed]

http://doi.org/10.2169/internalmedicine.1246-18
http://www.ncbi.nlm.nih.gov/pubmed/30880301
http://doi.org/10.1097/NEN.0000000000000076
http://www.ncbi.nlm.nih.gov/pubmed/24806301
http://doi.org/10.1007/s10014-020-00373-z
http://www.ncbi.nlm.nih.gov/pubmed/32627089
http://doi.org/10.1016/0022-510X(92)90065-S
http://doi.org/10.3892/ol.2014.2033
http://www.ncbi.nlm.nih.gov/pubmed/24932243
http://doi.org/10.1016/j.jns.2014.06.015
http://www.ncbi.nlm.nih.gov/pubmed/24990651
http://doi.org/10.1182/asheducation-2002.1.283
http://www.ncbi.nlm.nih.gov/pubmed/12446428

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

