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【 CASE REPORT 】

Neurolymphomatosis in the Cauda Equina
Diagnosed by an Open Biopsy
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Abstract:
Neurolymphomatosis is a rare form of extranodal malignant lymphoma defined as the infiltration of malig-

nant lymphocytes into the central or peripheral nerve. We herein report a case of neurolymphomatosis in the

cauda equina diagnosed by an open surgical biopsy. He presented with muscle weakness, atrophy, numbness

and hypoesthesia in the bilateral lower extremities with the accumulation of 18fluoro-2-deoxyglucose (FDG) in

the bilateral cauda equina. Cerebrospinal fluid cytology (three times) and flow cytometry (two times) and bi-

opsies of the left sural nerve, bone marrow, paranasal sinus and left testis were all negative for malignancy,

so finally we performed a surgical open biopsy of the cauda equina by laminectomy and diagnosed him with

diffuse large B-cell lymphoma in the cauda equina. He was successfully treated with the disappearance of the

FDG accumulation for a long time. The present case suggested that an early open biopsy of the cauda equina

may be considered for cases of suspected neurolymphomatosis in the cauda equina for a good outcome.

Key words: neurolymphomatosis, cauda equina, spinal biopsy, B-cell lymphoma

(Intern Med 57: 3463-3465, 2018)
(DOI: 10.2169/internalmedicine.1049-18)

Introduction

Neurolymphomatosis is a very rare form of extranodal

malignant lymphoma defined as the infiltration of malignant

lymphocytes into the central or peripheral nerve. Neurolym-

phomatosis in the spinal cord or cauda equina accounts for

less than 1% of all cases of neurolymphomatosis, and about

90% of cases of neurolymphomatosis are diffuse large B-

cell lymphoma (DLBCL) (1). The early diagnosis and treat-

ment result in a good outcome and increase the survival

rate (2). Gadolinium (Gd)-enhanced magnetic resonance im-

aging (MRI) and 18fluoro-2-deoxyglucose positron emission

tomography (FDG-PET) have proven useful for detecting

malignancy, but histopathological studies are essential for

the diagnosis of neurolymphomatosis. However, the sensitiv-

ity of a peripheral nerve biopsy or CSF cytology is low.

Therefore, a surgical open biopsy of the cauda equine may

be considered for the diagnosis of neurolymphomatosis.

We herein report a rare case of neurolymphomatosis in

the cauda equina that was ultimately diagnosed by an open

biopsy and successfully treated with the disappearance of

the FDG accumulation for a long time.

Case Report

A 62-year-old man gradually developed muscle weakness

and numbness in the bilateral lower extremities (LEs) and

became unable to walk without human support after 16

months, at which point he was admitted to our hospital.

On a neurological examination, he showed muscle weak-

ness, atrophy and fasciculations in the bilateral LEs, and

numbness and hypoesthesia in the bilateral distal LEs with

absent bilateral patellar and Achilles reflexes. However, he
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Figure.　(A-C) Gd-enhanced T1-weighted MRI showing contrast enhancement in the cauda equina 
(A, arrowheads) and thickening of the nerve roots (right<left) (B, C, arrowheads). (D, E) FDG-PET 
showing the accumulation of FDG in the cauda equina (D, arrowhead) and nerve roots (E, arrow-
head). (F) Thickening of the cauda equina (arrowheads) was confirmed by an open biopsy. (G, H) A 
pathological study shows the diffuse proliferation of large round cells in the nerve tissue of the cauda 
equina (G, Hematoxylin and Eosin staining); the cells were CD20-positive (H). (I, J) The disappear-
ance of the FDG accumulation on FDG-PET after treatment (arrowheads).
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showed no other remarkable findings of the cranial nerve,

cerebellar or autonomic system, such as urinary disturbance.

A motor nerve conduction study showed a low amplitude

(85.0 μV, normal range 7.3-21.0 mV) in the right tibial

nerve. A sensory nerve conduction study showed no evoked

potentials of the bilateral sural nerves but normal evoked po-

tentials of the bilateral median and ulnar nerves. A bio-

chemical study showed a normal level of creatine phosphok-

inase (CPK; 134 U/L, normal 59-248 U/L), lactate dehydro-

genase (LDH) (147 U/L, normal 124-222 U/L) and tumor

markers, including soluble interleukin-2 (IL-2) receptor (403

U/mL, normal 122-496 U/mL). A cerebral spinal fluid study

showed pleocytosis (41/μL, monocyte dominant, normal �3/

μL) and an elevated protein (325 mg/dL, normal 8-40 mg/

dL) and IgG index (0.91, normal �0.60).

Gadolinium (Gd)-enhanced T1-weighted magnetic reso-

nance imaging (MRI) showed thickening of the nerve roots

(right<left) with contrast enhancement in the cauda equina

(Figure A-C, arrowheads). FDG-PET showed the accumula-

tion of FDG in the cauda equina and left nerve roots (Fig-

ure D and E, arrowheads) corresponding with the enhanced

lesions of MRI (Figure B and C, arrowheads), as well as in

the paranasal sinus and left testis (data not shown).

Based on the above findings, malignant tumors, including

hematological malignancy, were suspected. However, cere-

brospinal fluid (CSF) cytology three times, CSF flow cy-

tometry twice and left sural nerve and bone marrow biopsies

showed no evidence of malignancy. We therefore performed

paranasal sinus and left testis biopsies for possible lesions,

but they also showed no evidence of malignancy.

Finally, we performed a surgical open biopsy of the cauda

equina by L3 laminectomy at 40 days after admission. We

performed posterior laminectomy of the L3 vertebrae based

on the MRI and FDG-PET findings and removed the macro-

scopically thickening part of the cauda equina (Figure F, ar-

rowheads) while monitoring the motor evoked potential

(MEP) and bulbocavernous reflex (BCR). There was no evi-

dent deterioration of the muscle, sensory disturbance or uri-

nary disturbance after the biopsy. A pathological study

found diffuse proliferation of large round cells in the nerve

tissue of the cauda equina (Figure G). An immunohistologi-

cal examination showed positive cluster of differentiation 20

(CD20) staining of large round cells (Figure H). We there-

fore diagnosed the patient with diffuse large B-cell lym-

phoma (DLBCL) in the cauda equina.

Six intravenous administrations of high-dose methotrexate

(3,500 mg/m2 of body-surface area) and rituximab (375 mg/

m2 of body-surface area) combined with irradiation therapy

at the lumbar spine (2 Gy×15 times) greatly improved his

muscle weakness and atrophy of the bilateral LEs, and he
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became able to walk with a cane. We confirmed the disap-

pearance of the previous accumulation on FDG-PET (Fig-

ure I and J, arrowheads). He was discharged three months

after the treatment, and he was still able to walk without re-

currence of the FDG accumulation at eight months after dis-

charge (data not shown).

Discussion

The present case showed primary neurolymphomatosis in

the cauda equina that was finally diagnosed by an open bi-

opsy. He showed muscle weakness, atrophy, numbness and

hypoesthesia in the bilateral distal LEs with thickening

nerve roots (R<L) on Gd-enhanced MRI (Figure A-C, ar-

rowheads). Although the accumulation of FDG was found in

the cauda equina, left nerve roots (Figure D and E, arrow-

heads), paranasal sinus and left testis, standard examina-

tions, such as CSF cytology (three times) and biopsies of

left sural nerve, bone marrow, paranasal sinus and left testis,

were all negative for malignancy. Thus, a surgical open bi-

opsy of the cauda equina (Figure F, arrowheads) finally pro-

vided the diagnosis of DLBCL. After six rounds of chemo-

therapy with irradiation therapy, the symptoms successfully

improved, and the FDG accumulation disappeared (Fig-

ure I and J, arrowheads).

Neurolymphomatosis is an extranodal lymphoma in the

central or peripheral nervous system and is rare in the spinal

cord or cauda equina, accounting for less than 1% of all

neurolymphomatosis (3). About 90% of cases of neurolym-

phomatosis are DLBCL (1). Similar to previous cases of

neurolymphomatosis in the cauda equina (4), the present

case also showed asymmetrical polyneuropathy without pain

(Figure B-E). Gd-enhanced MRI and FDG-PET are useful

for detecting small or insidious malignancies, but the diag-

nosis is still difficult in some cases (5). Indeed, biopsies of

the paranasal sinus and left testis failed to show evidence of

malignancy in the present case.

Limitations of MRI, FDG-PET and CSF cytology in cases

of neurolymphomatosis have been reported (6, 7). A previ-

ous report showed that CSF cytology combined with flow

cytometry increased the sensitivity of findings for malig-

nancy (8). However, CSF cytology three times and flow cy-

tometry twice revealed no evidence of malignancy in the

present case. Thus, the diagnosis of DLBCL was confirmed

pathologically in the present case by an open biopsy at 40

days after the admission, resulting in a good outcome and

increased survival rates (2).

We herein report a rare case of neurolymphomatosis in

the cauda equina diagnosed by an open biopsy, in which

FDG-PET showed the disappearance of the FDG accumula-

tion for a long time after treatment. The present case sug-

gests that an early open biopsy of the cauda equina may be

useful in the cases of suspected neurolymphomatosis in the

cauda equina. Furthermore, FDG-PET was useful for identi-

fying the target of a biopsy and confirming a lack of recur-

rence of malignancy.
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