Brain Tumor Res Treat 2023;11(1):66-72 / plSSN 2288-2405 / eISSN 2288-2413

CASE REPORT https://doi.org/10.14791/btrt.2022.0038

'.) Check for updates

A Rare Occurrence of Primarily Extranodal Spinal Epidural
Lymphoma With Spinal Cord Compression and Invasion

to the Thoracic Cavity

Min-Cheol Seok' =/, Ahmad Khalid Madadi' ", Mohammad Mohsen Mosleh' “*’, Sun Hee Chang?“*’, Moon-Jun Sohn'

"Department of Neurosurgery, Neuroscience & Radiosurgery Hybrid Research Center, Inje University llsan Paik Hospital, College of Medicine,

Goyang, Korea

2Department of Pathology, Inje University llsan Paik Hospital, College of Medicine, Goyang, Korea

Received September 15, 2022
Revised  October 5, 2022
Accepted November 24, 2022

Correspondence

Moon-Jun Sohn

Department of Neurosurgery,
Neuroscience & Radiosurgery
Hybrid Research Center,

Inje University llsan Paik Hospital,
College of Medicine,

170 Juhwa-ro llsanseo-gu,
Goyang 10380, Korea

Tel: +82-31-910-7730

Fax: +82-31-915-0885
E-mail: mjsohn@paik.ac.kr

Keywords

INTRODUCTION

Lymphomas account for 5% of all adult systemic cancer [1];
spine lesions seldom occur in 5.8%-6.5% of lymphoma [2,3].
Spinal lymphoma is relatively uncommon and accounts for
1%-2% of the overall extranodal occurrence of systemic lym-
phoma [4]. Spinal lymphoma usually developed advanced and
systemic disseminated stage as metastatic lesions. Only 0.1%-
6.5% of all lymphomas are present in epidural space [5].

Since extranodal epidural lymphoma occurs rarely in both
Hodgkin’s and non-Hodgkin's types, the diagnosis of the dis-
ease is challenging. Extranodal and primary spinal epidural
lymphoma (PSEL) is an extremely rare entity of lymphomas
located in the epidural without any other recognizable sites of
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A 41-year-old man suffered from progressive radiculomyelopathy caused by spinal epidural mass pri-
marily encasing the spinal cord at the cervicothoracic vertebrae that extended into the thoracic cavity
through the neural foramen. An urgent decompressive laminectomy and epidural tumor resection were
performed to prevent neurological deterioration and effective spinal cord decompression. The histo-
pathologic diagnosis was diffuse large B-cell lymphoma. As first-line treatment for stage Il extranodal
lymphoma, he received 6 cycles of R-CHOP (rituximab/cyclophosphamide, hydroxydaunorubicin, Onco-
vin, and prednisone) chemotherapy. Consequently, follow-up positron-emission tomography CT and MR
images demonstrated a complete metabolic response (Deauville score 1). This rare occurrence of pri-
marily extranodal spinal epidural lymphoma with limited disease will be presented in a literature review.

Lymphoma; Non-Hodgkin; Diffuse large cell lymphoma; Spinal cord compression;
Epidural neoplasms.

lymphomas at diagnosis [5]. However, with recent advances
in more sensitive imaging modalities, the incidence of diagno-
sis has increased. Non-Hodgkins lymphomas are often found
to be a common form of extranodal origin (approximately
24%-48%). The most common histology is diffuse large B-cell
lymphoma (DLBCL) and prevalence according to the loca-
tion is in the order of thoracic, lumbar, and cervical spine [6].

Herein, we are to present a case of a rare occurrence of pri-
marily multilevel extranodal spinal epidural lymphoma with
progressive spinal cord compression and adjacent thoracic in-
vasion that was eventually diagnosed as DLBCL.

CASE REPORT

A 41-year-old man suffered from progressive intolerable pain
on the posterior neck, upper thoracic back radiating to both
shoulder, left-hand weakness, and numbness of 4th-5th fingers
for 2 months. The symptoms began acutely with paresthesia
and a tingling sensation during playing golf. His symptoms had
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not improved with conservative treatments including physio-
therapy and acupuncture as well as percutaneous procedures
for local pain control. Once his pain got worsened and aggra-
vated gradually, he visited our emergency room with intoler-
ably severe neck and upper thoracic pain and progressive left
arm weakness including numbness of both hands. On admis-
sion, he had severe interscapular and neck pain (visual ana-
logue scale=8-9). Neurological examinations revealed left
arm weakness of elbow, wrist, and grasping power in grade 3.

MRI images demonstrated a contrast-enhancing lesion in
the epidural space which compressed and encased the spinal
cord in the spinal canal from C4 to T5. The epidural mass was
extending into bilateral intervertebral foraminal spaces to spread
to the left pleural space diffusely with pleural thickening. There
was also an enhanced lesion in the epidural space with bilat-
eral foraminal involvement, the right side of C6-T3 and the left
side of C5-T6 (Fig. 1). Positron-emission tomography (PET)
CT showed that a mass of more than 3 cm size with strong flu-
orodeoxyglucose (FDG) uptake in the anterior mediastinum,
multiple enlarged lymph nodes in the left supraclavicular por-
tion and left mediastinum (suggesting lymph node metasta-
sis), multiple plaque-like lesions in the left pleura with strong
FDG uptake suggesting pleural metastasis (Fig. 2). For path-

ological diagnosis and spinal cord decompression, he under-
went elective surgical resection of the tumor encasing the up-
per thoracic spinal cord via the decompressive laminectomy
T1, 2, 3, 4 (Fig. 3). The mass compressed spinal cord was a
consecutive avascular band-like mass with the finding of reac-

Fig. 1. Preoperative MRI findings. A-C: The fat suppression with gadolinium (Gd) enhancement showed that consecutive epidural mass ex-
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tive inflammation. Post-operatively, both hand weakness with
severe upper thoracic axial and radiating pain was remarkably
resolved. Two weeks after the surgery, it had improved to mo-
tor power grade 5.

Histological findings demonstrated diffuse proliferation of
atypical small round cells, which were large cells with scanty
cytoplasm and basophilic or vesicular nuclei on H&E staining
(x200) (Fig. 3). Immunohistochemistry findings showed a
40% of Ki-67 proliferative index and strong positive CD20 as
a B-cell marker (Fig. 4). All other markers, however, including
CD3, CD10, CD30, Bc12, Bc16, C-myc, and MUMI (multiple
myeloma oncogene-1) were negative. The histologic diagnosis
was DLBCL. Then the patient was transferred to the hemato-
oncologic department for staging work-up and subsequent
chemotherapy. A systematic investigation determined Stage II
E extranodal spinal epidural malignant lymphoma that indi-
cated non-bulky type (<7.5 cm), two or more nodal involve-
ments on the same left side of the diaphragm consistent with
mediastinal malignancy with pleural metastasis. There were
no definite abnormal glucose metabolic lesions in the brain
and currently, no remarkable finding is observed in the ab-
dominopelvic cavity on CT image. Also, there was no abnor-
mality in the hepatobiliary, gastrointestinal tract, including
the pancreas and spleen, and genitourinary tract as well as
contralateral lung and mediastinum.

According to National Comprehensive Cancer Network
(NCCN) guidelines, chemo port was inserted on the right sub-
clavian vein (Fig. 4) for chemotherapy. The patient responded
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tended into both intervertebral foramina from C3 to T7 vertebrae lesions (white arrows) on sagittal and coronal sections. D and E: The spi-
nal cord was encased by diffuse homogenously enhancing mass lesions (white arrows) on axial T1-weighted imaging with Gd enhance-

ment at T1 and T4 vertebra.
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A B D
Fig. 2. PET CT scan on staging workup. A and B: PET-CT indicates that extranodal spinal epidural lymphoma extended into the unilateral
mediastinal cavity through the left pleura spread (sagittal and coronal image, white arrows). C and D: The multiple lymph node invasion in
the left supraclavicular (C, white arrows) and mediastinal lymph nodes along with ribs suggests metastasis (D, white arrows). PET, positron-
emission tomography.
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Fig. 3. Intraoperative photos of initial and surgical resection and histologic features. A and B: Upon exposing the spinal cord, avascular
amorphous encasing mass was continuously compressed the spinal cord. C: Following adequate surgical decompression, the spinal cord
was satisfactorily expanded from tumor decompression. D: On histologic findings, H&E staining (x200) demonstrates atypical round-shaped
large cells in scanty cytoplasm with basophilic or vesicular nuclei that are compatible with diffuse large B-cell lymphoma.
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Fig. 4. Immunohistochemistry findings and chemoport ins
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ertion. A and B: Immunohistochemistry findings reveal a high Ki-67 proliferative

index of 40% (A) and a strong positive CD20 as a B-cell marker (B). C: Chemoport was inserted into the right subclavian vein for R-CHOP
(rituximab/cyclophosphamide, hydroxydaunorubicin, Oncovin, and prednisone) chemotherapy.

effectively to the primary 6 cycles of adjuvant R-CHOP (ritux-
imab/cyclophosphamide, hydroxydaunorubicin, Oncovin,
and prednisone) chemotherapy. After 3 cycles of R-CHOP
chemotherapy, PET CT was performed for interim staging
that showed the near complete remission of lymphoma lesions
in the left pleura and mediastinum. Consequently, he showed
a complete metabolic response (Deauville score 1) after the
primary 6 cycles of R-CHOP chemotherapy during the follow-
up period. The chemoport was removed after the confirma-
tion of complete remission in imaging studies (Fig. 5). The
patient is under outpatient follow-up as the symptoms have
disappeared and muscle strength has completely recovered.

DISCUSSION

Extranodal spinal epidural lymphoma is a rare condition
characterized by DLBCL and spinal cord compression, Spinal
cord compression is one of the most common and serious
neurological manifestations seen in spinal lymphoma.

By definition, PSEL refers to lymphoma without other dis-
ease sites at the time of diagnosis and the frequency of occur-

rence accounts for about 0.1%-0.6% of all lymphoma [5]. At
the time of diagnosis, spinal MRI findings of this case showed
characteristic features of PSEL as initial presentation, however,
during staging work up, we found that local spread of disease
into the unilateral thoracic cavity and lymph node. Therefore,
we proposed that this occurred local invasion from PSEL. In
general, metastatic spinal epidural lymphoma indicates a dif-
fusely enhancing epidural invasion, which extends to both
ventrally and dorsally on the length of the spinal canal with
disseminated bony invasion. In addition, metastatic lesions
typically occurred advanced and late stage of systemic lym-
phoma, unlike this case. Therefore, we assumed that this case
presented extensive multilevel involvement of PSEL with local
invasion through the intervertebral foramina at the time of di-
agnosis. Therefore, we reported this case as a rare occurrence
of primarily extranodal spinal epidural lymphoma. The PSEL
originates from lymphatic tissue along the venous plexus in
the epidural space of the paravertebral lymphoid rests and orig-
inates from paraspinal, vertebral, and retroperitoneal tissue
after entering through the intervertebral foramina.

Systemic staging work-up indicates determining the thera-
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Fig. 5. Radiographic imaging follow-up after 6 cycles of R-CHOP chemotherapy. A and B: Follow-up MR image of fat suppression Gd en-
hancement demonstrates complete radiographic and metabolic response (Deauville score 1) at 6 months. C and D: PET scan images also
define initial extranodal spinal epidural lymphoma with left supraclavicular and mediastinal lymph node invasion that has completely disap-
peared. R-CHOP, rituximab/cyclophosphamide, hydroxydaunorubicin, Oncovin, and prednisone; Gd, gadolinium; PET, positron-emission
tomography.

peutic regimen and strategy. In terms of NCCN guidelines for
lymphoma, 6 cycles of neoadjuvant R-CHOP Chemotherapeu-
tic regimes and precise delivery techniques of radiotherapy act
as the key disease control methods. Surgery is the cornerstone
of tissue confirmation and urgent surgical intervention for
spinal cord compression followed by adjuvant chemotherapy
or radiotherapy that increases the disease-free survival period.
Approximately, 50% of patients survive more than 3 years who
undergo potentially curable diseases with good clinical out-
comes when treated with surgery and multimodality treatment
[7]. The therapeutic outcome of spinal cord compression caused
by extranodal spinal epidural lymphoma is far better in regards
to both functional recovery and survival than that of metastatic
spinal cord compression from other systemic cancer. Accord-
ing to a 2006 multicenter rare cancer network study, the 5-year
survival rate increased significantly to 75% and 61% of dis-
ease-free survival period for combined therapy rather than
radiotherapy alone. In a report that included the analysis of
94 papers in China for 30 years in 2016, the prognosis of com-
bined treatment of surgery, radiotherapy and chemotherapy,
and surgery plus chemotherapy was analyzed to have a 3-year
survival rate of about 80% and a 3-year disease-free survival
rate of approximately 50% [8,9].

As in this case, the patient underwent surgery for the ade-
quate and effective resection of the epidural spinal cord com-
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pression. According to the pathologic confirmation, 6 cycles of
adjuvant R-CHOP chemotherapy were completed and which
showed a complete response (Deauville score 1). Eventually,
there was no evidence of relapse and excellent functional out-
comes during the follow-up period. It is important to exclude
the differential diagnosis of this rare disease entity as a mimetic
pathology characterized by multilevel consecutive pure epi-
dural lesions surrounding the spinal cord encased. Preopera-
tive radiographic diagnosis is very challenging to differentiate
the similarity of these rare disease entities invading the multi-
level continuous epidural involvement with MRI findings only.
However, histopathologically, the extranodal and PSEL can be
characterized by diftuse proliferation of lymphoid cells, and
avascular nodular mass with reactive inflammation. Unlike
PSEL, inflammatory pseudotumors, such as idiopathic hyper-
trophic pachymeningitis often characterized by granuloma
with central necrosis, and similarly multilevel consecutive epi-
dural inflammatory mass with thickened dura (Table 1) [10].

There may be some debates as to whether this spinal epi-
dural lymphoma is primary or secondary. However, metastatic
spinal epidural invasion of systemic lymphoma usually occurs
in the late stage of the advanced disease. In addition, the met-
astatic growth demonstrates a diffusely enhancing epidural
invasion extending both ventrally and dorsally on the length
of the spinal canal with disseminated bony invasion unlikely in



Table 1. Differential diagnosis of primary spinal epidural lymphoma
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Features Idiopathic hypertrophic Primary spinal epidural Metastatic spinal epidural
pachymeningitis lymphoma lymphoma
MRI findings of Gd enhancement ~ Homogenous Homogenous Homogenous
T1-weighted imaging Low Low Low
T2-weighted imaging Low Low to high Low to high
Bony invasion +/- - +
Spinal canal involvement Both ventral and dorsal to spinal Dorsal to spinal cord Either ventral and/or dorsal
cord to spinal cord
Pathologic findings Granuloma with central necrosis  Diffuse proliferation of lymphoid Diffuse proliferation of lymphoid
cells cells
Gross findings Multilevel epidural mass with ~ Avascular nodular mass with Avascular nodular mass and
thickened dura reactive inflammation reactive inflammation with
adhesion of surrounding tissue
Treatment Steroid CTx +/- RTx CTx +RTx

Gd, gadolinium; CTx, chemotherapy; RTx, radiotherapy

this case. Often, intradural invasion of cerebrospinal fluid seed-
ing is a common characteristic finding of advanced systemic
lymphoma [11,12]. In MRI findings, extranodal and PSEL show
a low signal at T1-weighted imaging (WT) and low to high sig-
nal intensity at T2WI and are characterized by no bony invasion
in the spinal canal. In contrast, metastatic spinal lymphoma
shows a more disseminated invasion of both epidural and in-
tradural spinal cord and bony infiltration of the spinal column
(Table 1). We hypothesize that the PSEL was locally spread to
the adjacent region by direct invocation during consecutive pe-
riodic acupuncture and percutaneous pain procedures in the
treatment of his axial spinal and radicular pain. It is important
to accurately diagnose and treat the unexplained cause of pain
with MRI before invasive treatment. On the other hand, MR
finding of idiopathic pachymeningitis typically demonstrates
that the tumor shows a low signal in T1 and T2WI, with or
without bony involvement and both ventral and dorsal infil-
tration of the spinal cord. It is mainly treated in response to
medication such as steroids. From a point of view of surgical
strategy, biopsy allows for histopathological diagnosis in pa-
tients with no other known diagnosis related to the epidural
lesion and planning of the chemotherapy and radiotherapy.
Surgery is the mainstay of treatment for cord compression with
chemotherapy and/or radiotherapy and it is associated with
good functional outcomes. Surgery alone is not to be effective
at patients’ median overall survival.

PSEL is a potentially curable disease with good clinical out-
comes and prognosis when diagnosed early and treated with
surgery and multimodality treatment. There are two patho-
physiological hypotheses of this disease that originated from
the lymphoid tissue of venous flexus inside the paravertebral
lymphoid rest and originated from paraspinal, vertebral, and
retroperitoneal tissue spread along the intervertebral foramen

[7,8,13,14]. In this case, it is believed to have been spread along
the intervertebral foramen of the cervical and thoracic segments
originating from paraspinal lymphoid tissue and pleural tissue.
PSEL should be suspected in patients with spinal cord compres-
sion and with imaging showing isointense, homogeneous ex-
tradural continuous level compressive soft-tissue lesions bony
involvement, and previous history of cancer. Chemotherapeu-
tic regimes and precise delivery techniques of radiotherapy act
as the key disease control methods. Surgery is the cornerstone
of treatment for cord compression with chemotherapy and
radiotherapy; and is associated with good functional outcomes.
Adjuvant therapy increases the disease-free survival period.
Multi-modality treatment including chemotherapy and/or
radiotherapy and surgery is optional in the case of spinal core
compression and the prognosis of PSEL is far better in terms
of both functional recovery and survival than that of cord
compression in metastatic cancer [15].

In conclusion, although these diseases are rare, it is recom-
mended to be aware of the possibility of occurrence of this dis-
ease, along with careful medical history and appropriate early
imaging diagnosis, and of the characteristic imaging findings
and disease progression with therapeutic principle. This is be-
cause early diagnosis of this disease has a great impact on the
quality of life and sequelae of patients.
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