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A B S T R A C T 

Spinal non-Hodgkin’s lymphomas are rare and often present late when the disease is in an advanced stage. 

We describe a case of primary B cell lymphoma diagnosed in a 74-year-old male, who presented with 

worsening back pain and unilateral leg weakness. Radiological imaging identified an abnormality within 

the T6 vertebral body, but analysis of initial vertebral body biopsies showed no clear evidence of 

malignancy. The diagnosis of high-grade B-cell lymphoma was only made following repeated bone biopsies 

and subsequent histopathological analysis. The patient’s care has since been transferred to Haematology 

and is currently undergoing intensive chemotherapy. 
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Introduction 

 

Spinal non-Hodgkin’s lymphomas (NHLs) are a rare form (1-2%) of 

extranodal lymphomas, which constitute 10-20% of all lymphomas [1, 

2]. Back pain, neurological dysfunction and spinal instability are often a 

late presentation of systemic disease [3]. They may present as epidural 

lesions or intramedullary lesions, which mimic inflammatory lesions and 

primary spinal cord tumors [4]. In addition, epidural lymphomas, 

accounting for 9% of spinal epidural tumors, mainly involve the thoracic 

spine, whilst inconsistent evidence is available on lower incidence in the 

lumbar and cervical spine [2-4]. The diagnosis of primary lymphoma is 

dependent upon the identification of no involvement of other locations 

at the time of diagnosis, whereas secondary spinal disease may arise 

from haematogenous, venous via Batson’s plexus or lymphatic spread or 

drop metastasis from brain involvement [4-6].  

 

Primary central nervous system (CNS) NHL mainly targets the brain 

parenchyma and leptomeninges, whilst the spinal cord is primarily 

affected by epidural primary or secondary deposits of NHL [7]. Spinal 

lymphomas are intriguing disorders, often discovered in association with 

distinctive clinicopathologic features, such as immunodeficiency, 

autoimmune disease, infection or other immunologic conditions. The 

past four decades have seen an increase in the diagnosis of NHL thanks 

to better understanding of its pathogenesis, improved diagnostic 

modalities and efficacious antineoplastic agents [8]. This paper presents 

the case of an adult male with primary spinal lymphoma who presented 

with back pain and a literature review of current advances in clinical 

management of this occurrence. 

 

Case Report 

 

A 74-year-old gentleman presented to the emergency department (ED) 

with sudden-onset left leg weakness following a fall from the bed. Prior 

to this, he had a 6-week history of progressively worsening central back 

pain, radiating to his left chest, for which he had presented to ED on two 

separate occasions within the previous 4 weeks. His past medical history 

included hypertension, atrial fibrillation, angina, non-insulin dependent 

type 2 diabetes mellitus and cholestasis. There was no history of 

malignancy. 

 

On examination, there was marked left leg weakness with gait 

incoordination and urinary retention. Radiological spinal imaging of the 

thoracic spine on admission showed a T6 vertebral body fracture with 

complete compression of the body of T6 (Figure 1). Computed 

tomography (CT) scan of the thoracic spine showed good vertebral 
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alignment with soft tissue swelling around the fracture line, which was 

attributed to the acute inflammation following the fall. The T6 vertebral 

body had a distinct mottled appearance. This was thought to be due to 

either malignant infiltration or a haemangioma. No osteoblastic or 

osteolytic lesions were identified. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Sagittal x-ray of thoracic spine demonstrating T6 vertebral 

body fracture and compression. 

 

Initial magnetic resonance imaging (MRI) scan of the whole spine 

demonstrated multilevel spondylosis of the cervical spine, which was 

attributed to the patient’s older age. At the thoracic levels, there was a 

loss of 8mm of the anterior column height and T5/T6/T7 anterior cord 

compression (Figure 2). Scans also identified soft tissue oedema and 

bilateral foraminal narrowing of T5/T6 which was considered, at the 

time, to be suggestive of a haematoma secondary to the mechanical fall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: T2-weighted MRI of the thoracic spine, sagittal view 

demonstrating loss of anterior column height and T5/T6/T7 anterior 

cord. 

 

Subsequently, the patient was transferred to the Neurosurgery Unit 

where he received 7 doses of 8mg dexamethasone to reduce oedema, 

awaiting spine stabilization surgery via T6 laminectomy and 

vertebroplasty. A biopsy of T6 vertebral body was also taken to 

investigate the possibility of malignancy. No post-operatively 

complications were reported, and the patient displayed improvement in 

his leg pain and gait coordination, despite still relying on a wheeled 

Zimmer frame + two supports to mobilize. A repeat MRI of the thoracic 

spine post-operatively showed no discrete haematoma, unlike the initial 

whole spine MRI, but did show evidence of osteomalacia (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Post-operative T2-weighted MRI of the thoracic spine, 

demonstrating no oedema but moderate osteolytic bone lesions. 
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Figure 4: A) T2-weighted of the thoracic spine, demonstrating 

postoperative further collapse of T6 with new posterior cord 

compression at T6A. B) STIR MRI of the thoracic spine, demonstrating 

postoperative further collapse of T6 with new posterior cord 

compression at T6. 
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Histopathology report of the biopsies taken intraoperatively found no 

convincing evidence of malignancy. Microscopy found mostly bone and 

necrotic matter with very few viable cells. Further cytological analysis 

found no tumor cells and no known cancer markers, such as MNF116, 

were absent. The patient was referred to the general cancer 

Multidisciplinary Team (MDT) review, who found no evidence of 

malignancy, and he was subsequently transferred to the specialist 

rehabilitation unit at Pinderfields Hospital. 

 

Approximately 6 weeks post-operatively, whilst as an in-patient in 

Pinderfields Hospital, the patient had a deterioration in power of left leg. 

New MRI scans showed there was further collapse of T6 with new 

posterior cord compression (Figure 4). A new lesion was also noted at 

T6. In light of this, the patient was transferred back to Neurosurgery at 

Hull Royal Infirmary for further management. On re-admission, the 

patient had reduced power in both lower limbs. Left lower limb had 3/5 

MRC power grade at L2 and 4/5 at levels L3/S1. The right lower limb 

had a 4/5 MRC power grade at all levels. 

 

Current differential diagnoses were spinal metastases and multiple 

myeloma. A repeat CT thorax, abdomen and pelvis scan was ordered to 

investigate these, but no evidence of malignancy was found. A repeat x-

ray of the thoracic spine was unchanged from the previous scans done. 

Screening for multiple myeloma was completed; serum free light chain 

analysis found increased levels of both Kappa and Lambda chains, but 

with a normal ratio. There was also increased levels of alpha-2 globulin, 

but there were no Bence Jones protein or paraprotein found. 

 

A second operation was arranged to decompress the posterior part of the 

cord, to aid diagnosis of the underlying cause and to help prevent further 

deterioration of neurological function. Access was via the old midline 

scar from the previous decompression with x-ray guidance to confirm 

the correct level. Intraoperatively, a suspicious soft-tissue mass was 

located attached to the dura at T5-T7, which was excised to achieve gross 

total resection and samples were sent to histopathology. Abnormal scar 

tissue causing compression of the dura at T5-T7 was also found. 

 

Histological report from the suspicious mass sample showed paraspinal 

tissue with extensive pleomorphic nuclei, some of which had prominent 

nucleoli showing different stages of mitotic activity and apoptosis. This 

was now suggestive of high-grade B cell lymphoma. Immunological 

analysis of the samples showed CD45 and CD20 were expressed, but the 

samples were still negative for cytokeratin tumor markers (MNF116). At 

the date of write-up, the patient’s care had been transferred to 

Haematology, who currently plan on initiating the R-CHOP (rituximab, 

cyclophosphamide, doxorubicin hydrochloride, vincristine, 

prednisolone) chemotherapy regime with an adjunct of Methotrexate. 

 

Discussion 

 

Spinal NHLs have been reported in all ages but mainly affect the fifth to 

seventh decades of life [3, 9]. Common presenting symptoms include 

weakness, sensory loss, spasticity, pain and bowel or bladder 

dysfunction [4, 3]. ‘B’ symptoms of fever, night sweats and weight loss 

may also be present in a minority of patients [10]. 

 

In this patient, there was an initially low suspicion for malignancy due 

to the presence of non-specific neurological symptoms and the 

association of onset of symptoms with the recent fall. Furthermore, the 

patient did not complain of other symptoms, such as weight loss, loss of 

appetite or night sweats. Lastly, there was no background of 

immunocompromise, which is common in extranodal presentations of 

NHL. Nonetheless, further imaging raised the suspicion for malignant 

infiltration of the spine, which triggered the referral to our neurosurgical 

department. 

 

As demonstrated by this case, NHL has a predilection for the thoracic 

spine thanks to its plasticity and length, which are capable of 

accommodating bulky disease, and the concentrated lymphatic drainage 

[11, 12]. Furthermore, males are predominantly affected compared to 

females [13, 3]. It is hypothesized that spinal lymphomas arise from the 

paravertebral ganglion or the epidural lymphoid tissue, then enter the 

epidural space via the vertebral foramen [14]. This is supported by 

evidence of tumor extension into the neural foramina and epidural space 

on MRI in previous studies as well as this report [2, 15, 16]. Spinal 

lymphomas are believed to uniquely possess this type of tumor growth, 

which achieves cord invasion without vertebral bone destruction. 

Nonetheless, lack of bone destruction or erosion is not a specific or 

sensitive finding for primary lymphomas. In fact, primary lesions may 

also be intraosseous, causing bone erosion following tumor growth 

Indeed, this has been described in the literature and is also supported by 

this case that demonstrated significant vertebral erosion at T6 [9, 16]. 

 

A number of protocols laying out a pathway to diagnosing spinal 

lymphomas are available in the literature. If suspecting a diagnosis of 

spinal lymphoma, it is imperative to exclude other localizations to 

differentiate between primary disease and secondary lesions due to 

metastatic spread of systemic lymphoma [2]. MRI of the brain and spine 

should be the preferred imaging modality and first-line mode of 

investigation in spinal lymphomas [4]. Solitary lesions are most 

commonly seen, as demonstrated by this case, but lesions throughout the 

spinal cord have also been reported [2, 17]. Isointense or hypointense 

homogenous lesions may be described in concomitance with contrast 

enhancement or foramina extension [15, 16]. Nonetheless, spinal 

lymphomas may often undergo the initial diagnostic journey for bone 

erosion or destruction on CT or X-ray. Furthermore, positron emission 

tomography/computed tomography (PET/CT) offers excellent imaging 

due to high avidity for 18F fluorodeoxyglucose of NHL, which appears 

well demarcated [4, 18]. 

 

Subsequent investigations may include cerebrospinal (CSF) cytology, 

blood evaluation for cell counts, glucose and protein levels, CSF and 

peripheral blood flow cytometry, and tissue biopsy. Previous research 

has demonstrated the potential for CFS flow cytometry in combination 

with CFS cytology to establish a quick diagnosis of primary or secondary 

lymphoma and to exclude inflammatory diseases [19, 20]. Nevertheless, 

CSF cytology may report as inconclusive, which is known not to exclude 

a diagnosis of CNS lymphoma [21]. The role of biopsy in itself is also 

greatly debated due to the questionable safety of a biopsy of the spinal 

cord, which may result in irreversible neurological damage. If the 

suspicion for lymphoma is high, efforts should be made to locate a 

primary focus of systemic lymphoma via peripheral blood flow 

cytometry and bone marrow biopsy prior to taking a spinal cord biopsy 

[4]. 
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In particular, classical neurosurgical teaching is known to suggest that 

pre-operative corticosteroid administration reduces the diagnostic 

accuracy of tissue sampling [22]. This is believed to be due disruption of 

B-cell lymphoma cells which are not protected from steroid-induced 

apoptosis, causing lesions to appear with histologically destructive and 

demyelinating features: the so-called sentinel lesions. These are often 

difficult to distinguish from demyelinating disease [23]. 

 

In this case, an initial surgical approach was performed for spine 

stabilization and a tissue biopsy was obtained from the T6 vertebra, 

which did not demonstrate signs of malignancy. However, the patient 

had undergone pre-operative corticosteroid treatment prior to tissue 

sampling, which may be responsible for the inconclusive report. 

Nonetheless, no sentinel lesions were observed. In contrast, similarly to 

other published cases, our patient subsequently further deteriorated 

without regular corticosteroid administration [24]. A second lesion was 

visualized on imaging and histological examination during the second 

biopsy demonstrated high suspicion for high-grade B cell lymphoma. 

 

Therefore, if imaging is suggestive of lymphoma, patients should 

undergo CFS cytology and flow cytometry prior to steroid 

administration to prevent CSF artefacts, and the scope of cord biopsies 

should be limited to cases with inconclusive imaging and haematological 

findings [4]. 

 

Due to the low incidence of spinal NHL, the evidence on management is 

inconsistent. High dose intravenous chemotherapy agents, such as 

methotrexate, alkylating agents or antimetabolites, achieved full 

remission in previous studies [4, 19, 21, 25, 26]. Furthermore, 

chemotherapy with adjuvant immunomodulator therapy may prove 

indispensable in treating spinal NHL. However, oral chemotherapy is not 

effective in treating these tumors [27]. Additionally, consideration for 

the risk of systemic toxicity and tolerance to the drug must be taken into 

account when prescribing the regimen, tailoring to individual patients 

[27]. 

 

Evidence on the application is highly variable. For example, it may be 

administered in palliative cases with low tolerance to high dose 

chemotherapy [4]. In contrast, radiotherapy has also been used as first-

line therapy even in cases of neurological decline due to the 

radiosensitivity of lymphomas [28]. Nonetheless, radiation does not 

appear to provide significant advantage to the holistic treatment [4]. 

 

The role of surgical resection is greatly disputed and may not be as 

significant as intravenous chemotherapy, with the only agreed indication 

remaining for the management of spinal instability [4, 29]. For instance, 

there is evidence of primary surgical decompression improving 

neurological outcome [30]. In contrast, other research proved surgery 

with radiotherapy or surgery alone did not provide any additional benefit 

compared to sole radiotherapy or non-surgical management, respectively 

[31, 32]. Nonetheless, surgery is often provided in concomitance to other 

treatment modalities, to obtain tissue samples of definite diagnosis or to 

stabilize the spine [24, 30]. Of interest, only a recent study explored the 

outcomes following surgical intervention, reporting 77% of all mortality 

in the surgical group [21]. 

 

Numerous protocols for combined regimens of chemotherapy and 

radiotherapy have been proposed, demonstrated favourable outcomes 

and response to chemoradiation within days [10, 29, 30, 33-35]. In 

specific, our patient has been arranged to undergo R-CHOP regimen, 

which has been shown to provide positive outcomes [35, 29]. 

 

Extranodal NHL has intrinsically a poor prognosis [2]. Survival outcome 

in spinal NHL improved significantly with systemic chemotherapy. 

Nonetheless, remission rates and survival vary inconsistently across 

studies, from 10% at 1 year to 36% at 2 years [36, 9]. 

Immunosuppression, increasing age, high grade histopathology, 

significant neurological compromise and elevated LHD serum level and 

CSF protein concentration are predictors of grave prognosis [37]. 

 

Conclusion 

 

NHL of the spine is a rare condition with a complex diagnosis. This case 

demonstrated the need to consider spinal lymphoma as a differential 

diagnosis at early stages of presentation and clinical diagnosis. 

Furthermore, this is a typical case in which symptomatic presentation 

has occurred at a late stage of the disease progression. Early differential 

recognition may improve the recognition of this disorder and prevention 

of further neurological deterioration. Aggressive treatment is crucial to 

survival. 
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