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【 CASE REPORT 】

Pathologically Proven Gadolinium-enhanced MRI Lesions in
the Bilateral Corticospinal Tracts in Lymphomatosis Cerebri
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Abstract:
A 78-year-old woman in complete remission of mass-forming primary central nervous system lymphoma

(PCNSL) showed diffuse leukoencephalopathy as well as corticospinal tract lesions with intense gadolinium

enhancement on magnetic resonance imaging (MRI). She died 3 months later. In line with the MRI findings,

pathological examination revealed dense infiltration of atypical lymphoid cells, consistent with a diagnosis of

lymphomatosis cerebri (LC)-type PCNSL. This is the first report of LC in which the corticospinal tracts dem-

onstrated robust contrast enhancement directly corresponding to the neuropathological findings, and it is also

a rare instance in which LC presented as a recurrence of typical PCNSL.
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Introduction

Primary central nervous system lymphoma (PCNSL) usu-

ally presents as a hyperintense, homogeneous, gadolinium-

enhanced solitary mass lesion on magnetic resonance imag-

ing (MRI) (1). On the other hand, lymphomatosis cerebri

(LC), a rare variant of PCNSL, is radiologically character-

ized by diffuse and asymmetric leukoencephalopathy with-

out contrast enhancement (2). It is therefore rare for typical

PCNSL to recur as LC-type PCNSL (3).

We herein describe the case of a 78-year-old female pa-

tient with LC who presented with hyperintense gadolinium-

enhancing MRI lesions in the bilateral corticospinal tracts 5

years after achieving remission of mass-forming typical

PCNSL. A post-mortem histological examination revealed a

dense infiltration of lymphoid cells in the corticospinal

tracts, which corresponded well to the robust contrast en-

hancement on MRI.

Case Report

A 72-year-old woman developed gait disturbance and was

admitted to a nearby hospital. A fluid-attenuated inversion

recovery (FLAIR) MRI showed a hyperintense mass lesion

in the right temporal lobe, with partial gadolinium enhance-

ment on T1-weighted imaging (Fig. 1a, b). Following a

stereotactic brain biopsy, the patient was pathologically di-

agnosed with PCNSL of the diffuse large B-cell lymphoma

(DLBCL) type. She received multi-agent chemotherapy, in-

cluding pirarubicin, cyclophosphamide, vincristine,

methotrexate, and prednisone, and achieved a first complete

remission. At 73 years of age, her PCNSL recurred in the

right frontal lobe without any accompanying neurological

deficits, and she received high-dose methotrexate (HD-

MTX), resulting in a second complete remission.

Five years later, at 78 years of age, she was admitted to

our hospital because of an acute disturbance of conscious-
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Figure　1.　Findings on magnetic resonance imaging. (a, b) 73 years, (c, d, e) 78 years, (f) 1 month 
prior to death. (a) Hyperintense lesion in the right temporal lobe on a FLAIR image. (b) Gadolinium-
enhancing mass lesion in the right temporal lobe on a T1-weighted image. (c) Diffuse hyperintensities 
in the left frontal lobe and bilateral diencephalon, and old lesions in the right temporal and frontal 
lobes on a T2-weighted image. (d) Hyperintense signals in the bilateral corticospinal tracts on a coro-
nal FLAIR image. (e) Gadolinium-enhancing bilateral corticospinal lesions on a coronal T1-weighted 
image. (f) Diffuse hyperintensities in the bilateral cerebral hemispheres, sparing the left occipital lobe, 
on a FLAIR image. FLAIR: fluid-attenuated inversion recovery
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ness [Glasgow Coma Scale score of 13 (E3V4M6)]. Here

neurological findings were otherwise normal, including the

absence of pyramidal signs. The results of hematological ex-

aminations, including a complete blood count and blood

chemistry, were normal. A cerebrospinal fluid examination

showed a slight elevation of the cell count and protein level

(6/μL and 66 mg/dL, respectively), but cytology yielded

negative results for malignant cells.

T2-weighted MRI of the brain revealed newly developed

diffuse abnormal hyperintensities in the left frontal lobe and

bilateral diencephalon, and old lesions in the right temporal

and frontal lobes (Fig. 1c). Hyperintense lesions were also

observed in the bilateral corticospinal tracts on coronal

FLAIR MRI (Fig. 1d). Notably, on a T1-weighted coronal

image only the corticospinal lesions showed symmetric,

dense gadolinium enhancement (Fig. 1e). Either a re-

recurrence of PCNSL or a new neuroinflammatory disorder

was suspected, and the patient was emergently treated with

high-dose intravenous methylprednisolone. However, her

condition rapidly deteriorated and she died 3 months after

admission.

A postmortem examination showed that atypical lymphoid

cells with large and irregular-shaped nuclei had densely in-

filtrated the corticospinal tracts (Fig. 2a), consistent with the

robust contrast enhancement observed on MRI. On an im-

munohistological examination, these lymphoid cells were

strongly positive for CD20, a pan-B cell marker (Fig. 2b). A

few reactive T cells positive for CD3 were observed in the

vicinity of neoplastic B cells (Fig. 2c). Scattered, atypical

lymphoid cells were also observed in the left occipital lobe

around the calcarine sulcus (Fig. 2d), where no abnormali-

ties were found on MRI performed 1 month before death

(Fig. 1f).

No cohesive mass lesions with malignant lymphoid cells

were observed in the brain, including the corticospinal

tracts, resulting in a diagnosis of a re-recurrence of high-

grade DLBCL of the LC type.

Discussion

LC is a rare variant of PCNSL that is characterized by the

diffuse infiltration of malignant lymphoma cells without for-

mation of a discernible cohesive tumor mass. Originally, the

MRI features of LC were reported to consist of diffuse leu-
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Figure　2.　Pathological findings. (a) Atypical lymphoid cells with large and irregularly shaped nu-
clei are densely infiltrating the corticospinal tracts [Hematoxylin and Eosin (H&E) staining]. (b) Neo-
plastic lymphoid cells are positive for CD20. (c) A few reactive T cells positive for CD3 are observed 
around neoplastic B cells. (d) Scattered neoplastic lymphoid cells are observed in the left occipital lobe 
around the calcarine sulcus (H&E staining).

(a) (b)

(c) (d)

koencephalopathy in the cerebral hemispheres with no con-

trast enhancement, reflecting an intact blood-brain barrier

(BBB) (2). However, subtle, patchy, or even mass-like en-

hanced lesions have been reported in the later stages of

LC (4-7). A recent case series characterized the neuroradi-

ological findings of LC and revealed that a relatively high

percentage of patients (35.6%) demonstrated spreading of

lymphoid cells along the corticospinal tracts (4). The patient

in our case presented with an impressively robust enhance-

ment of the bilateral corticospinal tracts following the ad-

ministration of a gadolinium contrast agent. No previous re-

ports have shown such intense contrast enhancement of the

corticospinal tracts in LC, and moreover, such lesions have

never been confirmed neuropathologically. Based on our

pathological finding of a dense infiltration of lymphoid cells

in the corticospinal tracts (Fig. 2a), we assume that the BBB

might have been disrupted by the aggressive invasion of

these cells, and that this disruption corresponded to the ro-

bust contrast enhancement on MRI. This differs from the

non-contrast-enhancing lesions in typical LC, where dif-

fusely infiltrative lymphoid cells do not affect the structure

of the BBB (4).

It is also interesting to note that our patient was initially

diagnosed with typical mass-forming PCNSL, and she

achieved a complete remission, then 5 years later developed

LC, an atypical, diffuse form of PCNSL. Only one previous

case report pathologically confirmed that typical PCNSL re-

curred as LC-type PCNSL (3). However, a recent imaging

study showed that atypical, non-enhanced T2-weighted/

FLAIR hyperintense lesions, possibly indicating LC, co-

existed with typical enhancing PCNSL lesions (8). The for-

mer lesions could constitute distinct sites of relapse (8). Al-

though the authors of this past study did not confirm the pa-

thology of these lesions (8), the recurrence of typical

PCNSL as LC-type PCNSL might not be as rare as previ-

ously considered. In the radiological diagnosis of PCNSL,

attention should be paid to possible changes in the histologi-

cal type as the disease progresses or recurs, because the ra-

diological findings are quite different between mass-forming

PCNSL (Fig. 1a, b) and LC (Fig. 1c-f).

Although our patient’s mass-forming PCNSL recurred

only 1 year after intensive chemotherapy that included

methotrexate, the second remission, which was achieved af-

ter treatment with HD-MTX, lasted for 5 years. In two ret-

rospective studies (9, 10) of relapsed PCNSL, re-treatment

with HD-MTX resulted in median progression-free survival

durations of 16 and 25.8 months, respectively. Furthermore,

in one of these studies, the degree of functional impairment

was a prognostic factor for the progression-free survival (9).

The long-term effectiveness of HD-MTX treatment during

the second remission in our case might be attributed to the

lack of neurological deficits at relapse. On the other hand,
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the prognosis of LC-type PCNSL is extremely poor, and the

median overall survival was reported to be only 2.95

months (11), consistent with the 3-month survival after re-

recurrence as LC in our case. Although our patient did not

receive methotrexate for LC, its administration has been re-

ported to prolong the median overall survival of LC patients

by up to 13.8 months (11).

In conclusion, our patient with mass-forming PCNSL

demonstrated an unusual recurrence in the form of LC, with

intensely enhanced lesions in the bilateral corticospinal

tracts which has not been previously described. Moreover,

the densely infiltrative lymphoid cells were pathologically

confirmed in the corticospinal tracts.
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