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【 CASE REPORT 】

T-cell Lymphoma Presenting Neutrophilic Inflammation
in the Cerebrospinal Fluid
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Abstract:
A 66-year-old woman presented with upper abdominal pain and weakness in the limbs. She had bilateral

uveitis and gastric ulcers. A neurological examination revealed tetraparesis and sensory disturbance in the

right arm. A cerebrospinal fluid (CSF) examination showed polymorphonuclear pleocytosis with elevated pro-

inflammatory cytokine levels. Magnetic resonance imaging showed brain lesions and a long spinal cord le-

sion. She was initially diagnosed with neuro-Behçet’s disease and was treated with corticosteroids, resulting

in no improvement. A gastric mucosa biopsy indicated T-cell lymphoma colocalizing with neutrophils. The

cytokine-mediated neutrophilic inflammation probably caused characteristic CSF and histopathological fea-

tures. It is noteworthy that T-cell lymphoma may present with CSF neutrophilic inflammation.
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Introduction

Neutrophilic inflammation in the cerebrospinal fluid

(CSF), represented as polymorphonuclear pleocytosis, is a

characteristic feature of bacterial meningitis and less fre-

quently of neuro-neutrophilic diseases (NND), including

neuro-Behçet’s disease (NBD) and neuro-Sweet disease (1).

Other pathological conditions in the central nervous system

(CNS), including those of infectious, inflammatory, or neo-

plastic origin, generally present with normal cell counts or

mononuclear pleocytosis in the CSF (2, 3). Therefore, when

clinicians see patients with neutrophilic inflammation in the

CSF, they first assess the condition as bacterial meningitis or

NND.

We herein report a patient with disseminated T-cell lym-

phoma in the CNS whose CSF showed neutrophilic inflam-

mation.

Case Report

A 66-year-old woman with no remarkable medical history

presented with upper abdominal pain and gradually progres-

sive weakness in all 4 limbs. She first noticed mild paresthe-

sia in the right arm, followed by weakness in the right arm

and leg. One month later, she felt difficulty walking due to

weakness in the four limbs, suggesting that the lesions de-

veloped first in the right cervical nerve root, then in the left

frontal lobe, and finally in the spinal parenchyma.

A physical examination revealed bilateral active uveitis

and tenderness in the upper abdomen. A neurological exami-

nation revealed mild tetraparesis prominent in the right leg

and generalized hyperreflexia without apparent pathological

reflexes, as well as paresthesia in the right arm without seg-

mental distribution. A confrontation visual field test did not

detect any apparent visual field defect. Laboratory tests

showed mild anemia (hemoglobin concentration: 9.8 g/dL)

and mildly elevated serum C-reactive protein (1.9 mg/dL).

Serum antibodies against aquaporin-4, myelin oligodendro-
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Figure　1.　Cytology of the cerebrospinal fluid (Giemsa staining). Neither atypical lymphocytes nor 
neutrophils were detected in the cytology of the cerebrospinal fluid obtained after corticosteroid ad-
ministration. Scale bars: 200 μm, 50 μm (insert).

Table.　Cerebrospinal Fluid Data of the Patient.

Item value
Normal range or 

reference value

Cell count, /mm3 81 <6

Polymorphonuclear cells 74 <1

Mononuclear cells 7 <6

Protein, mg/dL 251 <45

Glucose, mg/dL 35 >40

Plasma glucose, mg/dL 152 N.A.

CSF/plasma glucose ratio 0.23 >0.4

soluble IL-2 receptor, U/mL 433 <100

IL-6, pg/mL 1,128 <4.0

IL-8, pg/mL 969 <2.0

IL-10, pg/mL 11.2 <5.0

IL-17A, pg/mL 3.2 <0.2

Cytology* Class II 

(no malignancy)

CSF: cerebrospinal fluid, IL: interleukin, N.A.: not applicable, *CSF obtained 

after corticosteroid administration

cyte glycoprotein, and human T-cell leukemia virus type 1

were all negative.

Gastrointestinal endoscopy revealed multiple gastric ul-

cers. A CSF examination showed polymorphonuclear pleo-

cytosis without malignant cells (Table). The initial CSF ex-

amination was performed in an emergency setting; a fraction

of the CSF sample was stored at -80℃, and cytokine assays

were performed using the stored sample. CSF cytology was

assessed using the sample obtained after corticosteroid ad-

ministration, showing neither atypical lymphocytes nor neu-

trophils (Fig. 1). Brain magnetic resonance imaging (MRI)

showed hyperintense lesions on fluid-attenuated inversion re-

covery in the right occipital lobe and left frontal lobe with

gadolinium enhancement (Fig. 2a-d). Spine MRI showed a

longitudinally extensive lesion in the C6-Th10 vertebral seg-

ments (Fig. 2e-g).

She was initially diagnosed with NBD because she had

uveitis, gastric ulcers, and multiple CNS lesions with neutro-

philic inflammation in the CSF. She was treated with corti-

costeroids but showed no improvement. The reassessment of

the spine MRI findings revealed a poorly marginated mass

in the right paraspinal muscle (Fig. 2f, g). A gastric mucosa

biopsy of adjacent ulcers indicated lymphoid cells present-

ing nuclear atypia (Fig. 3a, b). The cells were positive for

CD2, CD3, CD4, CD7, CD45, and T-cell intracytoplasmic

antigen-1 (TIA-1); very weakly-positive for CD56; and

negative for CD5, CD8, CD20, and CD30, indicating T-cell

lymphoma (Fig. 3c). Neutrophils colocalized with lym-

phoma cells in part of the specimen, indicating neutrophilic

inflammation (Fig. 3a). A paraspinal mass biopsy showed

lymphoid cells presenting with nuclear atypia and positive

surface markers for T-cell lymphoma, similar to the gastric

mucosa biopsy findings. The paraspinal mass biopsy also

showed the infiltration of inflammatory cells, including neu-

trophils and mononuclear cells. 18-fluorodeoxyglucose posi-

tron emission computed tomography (FDG-PET) showed

an elevated standardized uptake value (SUV) in stomach

(SUVmax: 7.1), paraspinal mass (SUVmax: 2.7), and spinal cord

(SUVmax: 4.5). The levels of interleukin (IL)-6, IL-8, IL-10,

and IL-17A were elevated in the CSF, as measured by a

bead-based assay (Bio-Plex Pro Human Cytokine GI 27-
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Figure　2.　Magnetic resonance imaging findings of the patient. Brain magnetic resonance imaging 
(MRI) shows high-signal-intensity lesions in the right occipital lobe and left frontal lobe with partial 
gadolinium enhancement (a-d, arrowheads; a, c: fluid-attenuated inversion recovery; b, d: T1-
weighted image with gadolinium administration). Spine MRI shows a longitudinally extensive spinal 
cord lesion in the C6-Th10 vertebral segments with partial gadolinium enhancement (e-g, arrow-
heads; e, f: T2-weighted image; g: T1-weighted image with gadolinium administration). Spine MRI 
also shows a poorly marginated, enhanced mass in the right paraspinal muscle (f, g, arrows).

Plex Panel; Bio-Rad, Richmond, USA) (Table). She was ul-

timately diagnosed with T-cell lymphoma with neutrophilic

inflammation.

She was administered chemotherapy but died of sepsis

shortly after starting treatment. Based on the clinical course,

results of the biopsies, and FDG-PET findings, we assumed

that all of the lesions were associated with T-cell lymphoma.

Discussion

We encountered a patient with disseminated T-cell lym-

phoma in the CNS whose CSF showed neutrophilic inflam-

mation. The difficulty in making an early diagnosis in this

case was due to the organ involvement and CSF findings

that mimicked NBD. Uveitis and multiple intestinal ulcers

are common clinical features of NBD, although malignant

lymphoma may also present with such organ involvement.

Neutrophilic inflammation in the CSF with the elevation

of pro-inflammatory cytokines, including IL-6, IL-8, and IL-

17A, was the characteristic feature of the present case.

These cytokines have the potential to induce neutrophilic in-

flammation via cell adhesion molecules and other chemoki-

nes. Such neutrophilic inflammation presenting with the

same cytokine profile has been also reported in NND (4, 5).

These findings suggest that the elevation of pro-neutrophilic

cytokines is a common mechanism of neutrophilic inflam-

mation in the CSF. In addition to the CSF, biopsies of the

gastric mucosa and paraspinal mass in this case also showed

neutrophilic inflammation. Neutrophilic inflammation in the

tissue associated with T-cell lymphoma has been reported in

the skin and lymph nodes (6-10). Based on the present find-

ings, the cytokine-mediated neutrophilic inflammation prob-

ably caused the characteristic CSF and histopathological

findings in our case.
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Figure　3.　The histopathological findings of the gastric mucosa biopsy. The biopsy specimens show 
infiltration of lymphoid cells with nuclear atypia (a, b, arrowheads) and colocalizing neutrophils (a, 
arrows). The lymphoid cells are positive for CD3 (c, arrowheads) and negative for CD20 (data not 
shown), indicating T-cell lymphoma. (a, b: Hematoxylin and Eosin staining; c: anti-CD3 immunos-
taining). Scale bars: 20 μm.

There are two possible sources of pro-neutrophilic cytoki-

nes: lymphoma cells, and non-lymphoma cells, such as acti-

vated lymphocytes, macrophages, and endothelial cells. Re-

garding lymphoma cells, it has been reported that

neutrophil-rich anaplastic large-cell lymphoma induces neu-

trophilic inflammation via CD30 and IL-8 (7); however, this

is not applicable to the present case because of the lack of

CD30 expression. Further studies are therefore needed in or-

der to clarify the detailed mechanisms underlying neutro-

philic inflammation associated with T-cell lymphoma.

In conclusion, it is noteworthy that T-cell lymphoma may

present with neutrophilic inflammation in the CSF. Although

the early diagnosis of T-cell lymphoma with neutrophilic in-

flammation is difficult, the existence of intractable skin and

soft tissue lesions may be indicating this disease. A careful

evaluation and readiness to perform a biopsy are needed

when clinicians suspect patients of having NND based on

neutrophilic inflammation in the CSF.

Written informed consent was obtained from the patient. The

institutional review board approved the use of human subjects for

this study. This study has been performed in accordance with the

ethical standards laid down in the 1964 Declaration of Helsinki.
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