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INTRODUCTION 

Primary central nervous system lymphoma (PCNSL) is an uncommon type of 
extranodal non-Hodgkin’s lymphoma, which involves the brain, leptomeninges, 
eyes, or spinal cord without evidence of systemic disease [1]. It accounts for 1.5% 
of non-Hodgkin’s lymphomas, and lymphoma of the brain stem and spinal cord is 
extremely rare, accounting for 1–3% of PCNSLs [2-4]. The very low incidence of 
this tumor and its diverse imaging presentation makes its diagnosis difficult. 

Here, we report a case of primary lymphoma occurring from the medulla oblon-
gata to the cervical spinal cord, which was considered inflammation before the 
pathologic report was revealed. 

CASE REPORT 

A 56-year-old male, with no medical history, presented with disequilibrium and 
sensory changes in the arm and leg, which was more severe in the left hemibody, 1 
month previously. He had felt left-sided weakness 10 days prior to his visit to our 
hospital. On physical examination, sensations of touch on the left side were dimin-
ished and motor weakness was grade 4+. The deep tendon reflex of the left leg was 
hyperactive and the other limbs were normoactive. He tested positive for the Rom-
berg test. Magnetic resonance imaging (MRI) of the cervical spine at the time 
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Case Report
Primary central nervous system lymphoma is an uncommon type of extranodal 
non-Hodgkin’s lymphoma, and lymphoma in the brain stem and spinal cord is rare. 
We report a case of primary lymphoma that developed from the medulla oblongata 
to the cervical spinal cord, which was considered inflammation or glioma before the 
pathologic report enabled the correct diagnosis. A 56-year-old male presented with 
decreased light touch sensation on the left hemibody and disequilibrium that had 
lasted for a month. On imaging, a T2-hyperintense lesion mimicking a glioma was 
found extending from the medulla oblongata to the spinal cord at C2. Open biopsy 
at the posterior column of the C1 area was performed and histopathology indicated 
a diffuse large B-cell lymphoma. After a complete staging evaluation, chemotherapy 
was administered. Equivocal lesions on imaging should be diagnosed pathologically 
to provide sufficient information for proper management.
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showed a diffuse T2/fluid attenuated inversion recovery hyperin-
tense infiltrative lesion in the medulla oblongata to C2 spinal cord 
with multifocal patchy enhancement in the periphery of the lesion, 
and mild diffusion restriction in the anterior aspect of the medulla 
(Fig. 1). The initial suspicion was a tumorous condition including 
high-grade glioma and diffuse midline glioma or demyelinating 
disease. Laboratory tests including infection markers and peripher-
al blood cell counts were within the normal range. A serologic test 
for human immunodeficiency virus was negative. A cerebrospinal 
fluid (CSF) exam showed white blood cell count 5/μL, red blood 
cell count 5/μL, protein 76 mg/dL, glucose 75 mg/dL, and lactate 
dehydrogenase 17 IU/L, which had a non-specific pattern. CSF 
culture revealed no growth of tuberculosis, bacteria, or virus, and 
there were no malignant cells in the cytology of CSF. The patient 
underwent open biopsy of the lesion under general anesthesia. 
The spinal cord was swollen from the central region to the left, so 
the posterior median sulcus was not clear. There were black, dif-
fuse, and minute pigmentations on the pial membrane similar to 
finely-spread pepper. Small pieces of the spinal cord were obtained 
on the left side of the C1 area, which was enhanced in the MRI 
and thought to correspond to the posterior column. 

In the biopsy report, hematoxylin and eosin staining showed the 
diffuse proliferation of round cells with a hyperchromatic nucleus 

that was larger than that of a normal histiocyte nucleus. Immuno-
histochemistry was positive for cluster differentiation (CD) 20, 
CD79a, B-cell lymphoma 2, and CD10, and 40% of tumor cells 
were Ki-67 positive. The confirmatory result of the biopsy was dif-
fuse large B-cell lymphoma (Fig. 2). The patient had an enhanced 
computerized tomography scan of the chest, abdomen and pelvis, 
and a positron emission tomography scan to assess the presence of 
a lymphoid tumor. There was no malignancy in other organs, 
which confirmed primary intramedullary lymphoma in the brain-
stem to high cervical spinal cord. He was started on chemotherapy. 
Five 14-day cycles of induction chemotherapy with rituximab, 
methotrexate, procarbazine, and vincristine were given as follows: 
day 1, rituximab 500 mg/m2; day 2, methotrexate 3.5 mg/m2 (over 
2 hours), vincristine 1.4 mg/m2; day 1–7, procarbazine 100 mg/
m2/d (odd cycles only). After the 2nd cycle, there was a partial re-
sponse on c-spine MRI (Fig. 3). He received a 3rd cycle of chemo-
therapy, and is going to receive reduced-dose whole brain radio-
therapy. After radiotherapy, he is going to receive two consolida-
tion high-dose cytarabine cycles (one cycle = 28 days). Currently, 
he is alive 20 months after his neurologic symptoms presented. 

Ethical statements 
Informed consent was waived by the Board. 

Fig. 1. Initial brainstem and cervical spinal cord magnetic resonance imaging. (A) A diffuse infiltrative lesion from the medulla oblon-
gata to the C2 spinal cord with high signal intensity on a T2-weighted image. (B) Multifocal patchy enhancement in the periphery of 
the lesion on a T1-weighted enhanced image.

A B



116 https://doi.org/10.52662/jksfn.2021.00039

Ju-Sung Jang, et al.  

DISCUSSION 

We reviewed recent case reports of PCNSL in the brain stem 
(Table 1) [5-9] and spinal cord (Table 2) [10-28]. For brain stem 
lesions, patients developed diplopia and dysarthria suggesting cra-

nial nerve dysfunction as well as hemibody weakness. Symptom 
progression tended to be fast from 2 weeks to 2 months. 

For spinal cord PCNSL (Table 2), various ages, sex, and loca-
tions were noted. Locations of PCNSL were evenly distributed 
throughout all levels of the spinal cord from the cervical spine to 

Fig. 2. Pathology. (A) Immunohistochemistry shows positive CD20 staining suggesting B-cell lymphoma (×200). (B) Hematoxylin 
and eosin (H&E) staining shows the diffuse proliferation of round cells with hyperchromatic nuclei that are larger than the nuclei of 
normal histiocytes (×400).

Fig. 3. Follow-up magnetic resonance imaging after the second cycle of chemotherapy. (A) The hyperintense lesion had changed to 
an isointense lesion on a T2-weighted image. (B) Decreased extent of the known lymphoma on a T1-weighted enhanced image.
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the cauda equina (9 cases of cervical spine, 8 cases of thoracic 
spine, and 6 cases of lumbar spine and cauda equina). The patients 
developed various myelopathy symptoms depending on the loca-
tion of the lesions. 

In an immunocompetent patient, lymphoma is classically de-
scribed as a solitary mass with intense homogeneous enhancement. 
MRI typically reveals low signal intensity on T1-weighted images 
and an isointense or hypointense signal on T2-weighted images 
[29]. However, in an immunocompromised patient, the proportion 
of rim enhancement or hyperintense signal on T2-weighted images 
is higher than that of an immunocompetent patient [29-31], and 
lymphomas tend to present as multiple lesions. In the literature, 
most cases showed typical radiological findings, but there were 
quite a few different images. For example, no enhancement, inho-
mogeneous enhancement, and leptomeningeal enhancement were 
presented and inhomogeneous signal intensity in T2-weighted im-
age, or syringomyelia [18] was reported. Because of these various 
radiologic findings of brain stem or spinal cord lymphoma and its 
rarity, misdiagnosis at the initial state is common. 

The lesion in our case showed scattered enhancement, diffuse 
swelling, and enlargement in the lower brain stem and cervical spi-
nal cord. Because the patient had no evidence of human immuno-
deficiency virus or other immune deficiency, the heterogenous en-
hancement was thought not related to lymphoma. In addition, the 
incidence of intramedullary spinal cord lymphoma is very rare and 
he did not present with ‘B-symptoms’ such as sweating, fever, and 
weight loss; therefore, the first differential diagnosis included glio-
ma rather than lymphoma. When we reviewed several articles of 
PCNSL, various imaging patterns emerged indicating radiology 
findings are not typical or specific for differential diagnosis from 
other central nervous system diseases. 

It is important to confirm the diagnosis histologically. In many 
cases, steroids were used to relieve symptoms without biopsy. Pa-
tients using steroids presented with symptom relief initially but de-
teriorated again for a few days or weeks [6,7,10,15,24]. This can 
induce disease progression and delay the diagnosis and proper 
treatment. There have been three reported cases of initial misdiag-
nosis including ependymoma, tuberculosis, and demyelinating 
disease [10,13,18]. Lymphocytic pleocytosis in a CSF exam is 
likely to lead many physicians to consider tuberculosis, and high 
protein levels in the CSF suggest a demyelinating disease. Malig-
nant cells were only found in 2 cases of the reports we reviewed. In 
all cases, diagnoses were obtained through biopsy or CSF cytology. 
In many cases, CSF examination showed inconclusive results, sug-
gesting that the specificity of CSF cytology is low and therefore is 
of low diagnostic value. Therefore, unless a biopsy is performed 
and pathologic results are checked, the specific diagnosis for 

PCNSL is difficult. Early biopsy should be considered for brain 
stem or spinal cord lesions that might be primary cancer. 

The optimal treatment for PCNSL has not been established. 
High-dose methotrexate (HD-MTX) and rituximab is used as ba-
sic regimen for induction therapy. Combined chemical treatment 
with vincristine, procabazine, temozolomide, or cytarabine could 
be added. Reduced-dose whole brain radiation (WBRT) for mini-
mizing neurologic side effects could be added [32]. For consolida-
tion, radiation and conventional chemotherapy (cytarabine, 
etoposide) is used. High dose chemotherapy and autologous stem 
cell transplantation can be considered for the patients who are 
younger and have no organ failure [32-34]. 

The median survival of untreated patients with PCNSL is 3 
months, and the patient who treated with methotrexate-based che-
motherapy and WBRT have a median survival of 36 months to 60 
months [33,35]. Prognosis of patients with primary refractory or 
recurrent PCNSL is poorer with median survival of 2 months 
without additional treatment. There is no consensus about the op-
timal treatment of recurrent PCNSL, however WBRT and HD-
MTX rechallenge seems to be effective in small studies [32]. The 
patients who were treated with MTX rechallenge had median 
overall survival of 41 to 62 months, and the patients with WBRT 
had median overall survival of 10 to 16 months [32,36,37]. There 
is a large difference in prognosis between untreated and treated 
PCNSL patients, and this is another reason why early diagnosis 
through biopsy is important. 

CONCLUSION 

For lesions that might be primary cancer, early biopsy can help 
achieve a correct diagnosis, avoiding progression of the disease, 
and improving its prognosis. 
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