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The cauda equina is a rare location for malignant tumors. This report presents a case 
of cauda equina lymphoma and a review of the related literature. A 67-year-old female
presented with a one-month history of intractable pain in the right lower extremity. 
Imaging studies revealed an intradural mass at the L4-5 vertebral body level. Surgical 
treatment was performed for neural decompression and biopsy. The ventral branch 
of the right S1 nerve root was particularly affected by the tumor. Histopathologic exam
confirmed diffuse large B-cell lymphoma, and the patient has been diagnosed as primary
central nerve system lymphoma.
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Fig. 1. Lumbosacral magnetic resonance imaging showing the intra-
dural tumor in the cauda equina. Multiple enhancing nodules in the
cauda equina along the L3 to S3 vertebral body level are observed
in the sagittal sections of post-contrast T1-weighted images. The 
largest lesion with a rosary pattern at the L4-5 vertebral body level
is 1.1×0.9 cm in size, extending to the right S1 neural foramen
(arrows). Atypical contrast enhancement in the conus medullaris is 
also observed (arrowheads).

INTRODUCTION

The cauda equina is a rare location for neoplasms, accounting 
for 0.5% to 5.3% of all benign and malignant tumors of the 
spinal cord and appendage6,8). The most common pathology 
of the cauda equina tumor includes myxopapillary ependy- 
moma, often involving the filum terminale or the conus medul- 
laris, and schwannoma, which could occur in any peripheral 
sensory nerve. Malignant tumors are extremely uncommon 
in the cauda equina, and, to the best of our knowledge, there 
have been only a few reported cases of metastasis or lymphoma.

In this article, we present an unusual case of primary central 
nervous system (CNS) lymphoma that occurred in the cauda 
equina as the first manifestation. This lymphoma involved both 
the central and peripheral nerve systems without evidence of 
systemic disease, which is a particularly rare occurrence.

CASE REPORT

A 67-year-old female presented with intractable pain in the 
right lower leg a month prior to her visit. Her symptom was 
accompanied by gait disturbance due to weakness in both legs, 
but dominant on the right side. She also experienced urinary 
frequency and incontinence, likely indicating cauda equina 
syndrome. On neurologic examination, right ankle plantar 
flexion was slightly impaired as Medical Research Council grade 
4/5, and paresthesia was dominantly distributed in the right 

L5-S1 dermatome. On magnetic resonance imaging (MRI), mul- 
tiple intradural nodular lesions at the L3 to S3 vertebral body 
level were found, possibly suggesting a benign peripheral nerve 
sheath tumor, such as schwannomatosis (Fig. 1). Additional 
findings included abnormal contrast enhancement in the conus 
medullaris, which was interpreted as spinal cord infarction 
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Fig. 2. Intraoperative and histopathologic findings. A dumbbell-shaped
mass is involving one of the lumbosacral nerve roots (A), which is 
identified as the ventral branch of the right S1 nerve root passing
through its designated foramen (B). The main mass is exposed after
microscopic dissection and totally resected. High-power magnifica-
tion view (hematoxylin and eosin stain [H&E], ×400 magnification)
section. (C) reveals diffuse infiltration by large, atypical lymphoid cells,
which are positive on CD20 immunostaining (D).

Fig. 3. Brain magnetic resonance imaging showing an enhancing
nodule in the left paraventricular white matter. This lesion is mea-
sured 8 mm in the post-contrast T1 axial image (A) and disappeared
in the follow-up after 2 cycles of chemotherapy (B).

regarding the patient’s prior history of spinal trauma with 
vertebral compression fracture at L1. Routine laboratory exami- 
nation, including serology, showed no specific findings; howe- 
ver, interestingly, serum lactic acid dehydrogenase level was 
slightly increased as 256 IU/L while other inflammatory markers 
were normal.

The patient underwent surgical treatment for decompression 
of the space-occupying lesion and tumor biopsy. We planned 
to remove the largest mass at the vertebral body level, which 
was most likely to be the cause of the patient’s symptoms. After 
L4 and L5 laminotomy, the tumor was sufficiently exposed within 
the subarachnoid space. The largest mass with a rosary pattern 
particularly involved the ventral branch of the right S1 nerve 
root, compressing adjacent nerve roots in the cauda equina 
(Fig. 2A). Similar tumorous changes were observed in the vent- 
ral branch of the right S2 nerve root, whereas the branches 

of the right L5 nerve root appeared to be normal (Fig. 2B). 
A frozen section was obtained from the core of the main mass 
and reported as a poorly differentiated malignant tumor rather 
than schwannoma. Since the tumor was ill-defined so that the 
nerve fibers within the nerve root were not clearly demarcated 
during microscopic dissection, we resected the entire lesion. 
The patient was recovered without any complications or neu- 
rologic deterioration, and her intractable pain, as well as gait 
disturbance and urinary symptoms, was significantly improved 
after surgery.

The pathology report from the permanent specimen con- 
firmed diffuse large B-cell lymphoma (BCL) that CD20 and BCL- 
6 were positive in immunohistochemistry (Fig. 2C, D). Whole- 
body and brain 18F-fluorodeoxyglucose positron emission to- 
mography (PET)/computed tomography (CT) was performed, 
which was negative for malignancy in other sites except the 
lumbosacral spine. Otherwise, brain MRI revealed a small lesion 
in the left frontal paraventricular white matter near the body 
of the caudate nucleus (Fig. 3A), providing evidence of CNS 
involvement, together with the lesion in the conus medullaris 
as shown above (Fig. 1). These findings indicate that this lym- 
phoma affected both the central (paraventricular and intra- 
medullary) and peripheral (cauda equina) nerve systems at 
once. After the diagnosis of primary CNS lymphoma, the patient 
had subsequently started systemic chemotherapy with rituxi- 
mab, high-dose methotrexate, procarbazine, vincristine regi- 
men. The patient was well-tolerated on the treatment, and 
the extent of lesions in the conus medullaris and the caudate 
nucleus were both decreased on follow-up MRI for early asse- 
ssment after 2 cycles of chemotherapy (Fig. 3B).

DISCUSSION

Neurolymphomatosis is a rare entity of lymphoma that affects 
the peripheral nerve system1). Despite its rarity, there have 
been similar reports of neurolymphomatosis arising from the 
lumbosacral nerve roots in the cauda equina (Table 1). These 
tumors have been categorized as primary cauda equina lym- 
phoma by some authors10,14,15). Additionally, a few reports 
demonstrated secondary involvement in the cauda equina 
accompanied by lymphoma in other sites, which is usually 
refractory and associated with poor outcome2,3,13).

Based on the literature review, primary cauda equina lym- 
phoma has been frequently misdiagnosed as other spinal tumors 
or inflammatory diseases4,11,13). PET/CT appears to be an impor- 
tant diagnostic procedure, as neurolymphomatosis often affects 
multiple sites7). Cerebrospinal fluid exam is inconsistent in 
previous reports, thus less useful5,14). Surgical intervention is 
a definite method for the diagnosis and is highly recommen- 
ded if other modalities are inconclusive.

Regarding the treatment, appropriate evaluation for systemic 
or CNS involvement is essential. Additional thin-section con- 
trast-enhanced brain MRI is helpful because PET/CT is often
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Table 1. Previously reported cases presenting with isolated neurolymphomatosis in the cauda equina in the last decade

References Year Age/
Sex

Major 
symptom

Vertebral 
level Biopsy Pathologic

subtype
Primary or 
secondary

Systemic 
evaluation*

CNS 
evaluation Treatment Outcome

Iwasaki 
et al.

2012 69/M Lumbosacral 
radiculopathy

T12-L1 Open biopsy 
at T12-L1

DLBCL Primary Negative on 
whole-body 
CT and 
bone scan

- HD-MTX Progression-free 
for 1 year, 
deceased in 18 
months

Nishida 
et al.

2012 47/
M

Lumbosacral 
radiculopathy

- CSF exam 
only

DLBCL Primary Negative on 
whole-body 
CT

Positive 
on CSF 
cytology

HD-MTX/
Ara-C, 
RT 40 Gy

Alive, 
progression-free 
for 1.5 years

Teo et al. 2012 58/M Lumbosacral 
radiculopathy

T11-L4 Open biopsy DLBCL Primary - Negative 
on CSF 
cytology

N/A Alive, 
progression-free 
for 2 years

Tsai et al. 2013 62/F Lumbar 
radiculopathy

L3-4 Open biopsy 
at L3-4

DLBCL Primary - - - -

Broen 
et al.

2014 75/F Lumbosacral 
radiculopathy

L4-5 Biopsy of 
right L5 
nerve root

DLBCL Primary - Positive 
on CSF 
cytology

- Deceased in 10 
months

71/F Lumbosacral 
radiculopathy

L4-5 Biopsy of 
right L5 
nerve root

DLBCL Primary Negative on 
whole-body 
PET/CT

Positive 
on CSF 
cytology

R-CHOP, 
IT-MTX

-

Nakashima
et al.

2014 59/M Lumbosacral 
radiculopathy

T12-S1 Open biopsy 
at L3-4

DLBCL Primary Negative on 
whole-body 
PET/CT

Negative 
on CSF 
cytology

HD-MTX, 
RT 50 Gy

Alive, 
progression-free 
for 1 year

Marquardt 
and Li

2018 73/F Lumbosacral 
radiculopathy

L2-S2 Open biopsy 
at L2

DLBCL Primary Negative on 
whole-body 
PET/CT

Negative 
on CSF 
cytology

R-CHOP, 
IT-MTX, 
RT

Alive, 
progression-free 
for 20 months

61/M Sacral 
radiculopathy

S1 Biopsy of 
right S1 
nerve

DLBCL Primary Negative on 
whole-body 
PET/CT

Negative 
on CSF 
cytology

R-CHOP, 
IT-MTX, 
RT

Alive, 
progression-free 
for 48 months

47/M Sacral 
radiculopathy

S1-2 Biopsy of 
right sacral 
ala

DLBCL Primary - Negative 
on CSF 
cytology

R-CHOP, 
IT-MTX, 
RT

Alive, 
progression-free 
for 13 years

Sasaki 
et al.

2018 62/M Lumbosacral 
radiculopathy

L2-4 Open biopsy 
at L3

DLBCL Primary Negative on 
whole-body 
PET/CT

Negative 
on CSF 
cytology

HD-MTX 
+ R, RT 
30 Gy

Alive, 
progression-free 
for 8 months

Suzuki 
et al.

2018 65/M CES L1-S1 Open biopsy 
at L4-5

DLBCL Primary Negative on 
whole-body 
PET/CT

Positive 
on CSF 
cytology

HD-MTX/
Ara-C

Alive, 
progression-free 
for 6 years

Ban et al. 2019 64/M CES L3 Surgical 
excision at 
L3

DLBCL Secondary 
from NHL in 
left inguinal 
LN, 7 
months ago

Negative on 
whole-body 
PET/CT

- R-CHOP Deceased in 13 
months

Bourque
et al.

2019 77/M Lumbosacral 
radiculopathy

S1-3 - - Secondary 
from NL in 
left ulnar 
nerve, 1 
year ago

- - RT Decreased in few 
months

Current 
case

2020 67/F CES L3-S3 Surgical 
excision at 
L4-5

DLBCL Primary Negative on 
whole-body 
PET/CT

Positive 
on brain 
MRI

R-MPV -

M: male; F: female; CES: cauda equina syndrome; CSF: cerebrospinal fluid; DLBCL: diffuse large B-cell lymphoma; NHL: non-Hodgkin’s lymphoma; 
LN: lymph node; NL: neurolymphomatosis; CT: computed tomography; PET: positron emission tomography; CNS: central nerve system; HD-MTX: 
high-dose methotrexate; Ara-C: arabinosyl cytosine; RT: radiation therapy; R-CHOP: rituximab, cyclophosphamide, doxorubicin, vincristine, and 
prednisone; IT-MTX: intrathecal methotrexate; R: rituximab; R-MPV: rituximab, high-dose methotrexate, procarbazine, and vincristine.
*Results are evaluated for systemic disease other than the spine lesion.

negative as in our case. As neurolymphomatosis may involve 
the arachnoid space, the regimen based on protocols targeting 

CNS involvement has often been chosen7). Although the general 
outcome of neurolymphomatosis in the cauda equina remains 
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unclear, a few cases have been shown a positive response to 
systemic chemotherapy9,10,12,14).

CONCLUSION

To the best of our knowledge, our case is unique in that 
primary CNS lymphoma occurred in the cauda equina as the 
first manifestation. This rare, but potentially treatable, entity 
of malignancy is frequently misdiagnosed. Thus, timely diag- 
nosis, with biopsy and multiple imaging modalities, is important 
for adequate treatment.
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