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Case Report 

Primary Non-Germinal Center-Type Large B-Cell 
Lymphoma Involving the Thoracic Epidural Space, 
Cauda Equina, and Filum Terminal: Diagnosis and 
Treatment using Biportal Endoscopic Spine Surgery – 
A Case Report and Literature Review 
Nan-Fu Chen and Chien-Yu Ou * 

Department of Surgery, Kaohsiung Armed Forces General Hospital, Kaohsiung, Taiwan 
* Correspondence: ohpanien@gmail.com; Tel.: 0939651918 

Abstract 

Background and Clinical Significance: We report a rare case of a 66-year-old male with malignant 
non-germinal center-type large B-cell lymphoma involving the thoracic epidural, cauda equina, and 
filum terminale simultaneously. Case Presentation: The patient complained of back pain, rapid 
progressive numbness, and motor palsy in both legs in one month. Neurological examination 
revealed grade 2 muscle power in both lower limbs, hypesthesia below the T8 dermatome, and 
bladder and bowel dysfunctions. Magnetic resonance imaging (MRI) with contrast showed a well-
defined extradural lesion extending from the T7 to T9 level, with severe spinal cord compression. 
Additionally, it revealed enlargement of the cauda equina occupying the extradural space from the 
L1-S1 level. The lesion appeared isointense on T1, mildly hyperintense on T2-weighted images, and 
exhibited homogeneous enhancement on post-contrast images. To relieve the patient’s spinal cord 
compression as soon as possible and allow the patient to recover quickly after surgery, we performed 
unilateral biportal endoscopy (UBE) to completely remove the T7-9 epidural lesion. The 
immunohistochemical assessment confirmed a histological diagnosis of diffuse large B-cell 
lymphoma, a non-germinal center type. The patient received radiotherapy to the thoracic and 
lumbosacral areas (50 Gy) and chemotherapy with six cycles of rituximab, cyclophosphamide, 
doxorubicin, vincristine, and prednisolone (R-CHOP) after surgery. Follow-up positron emission 
tomography (PET) scan and MRI performed 4 months after surgery revealed complete remission of 
the lesion. The patient was able to walk using a walker after therapy. Conclusions: UBE is a favorable 
option for selected patients requiring immediate chemotherapy or radiotherapy owing to its reduced 
tissue trauma compared to traditional open surgery. 

Keywords: unilateral biportal endoscopy; primary lymphoma; thoracic; cauda equina; B-cell 
lymphoma 
 

1. Introduction and Clinical Significance 

Diffuse large B-cell lymphoma (DLBCL) is the most common type of non-Hodgkin lymphoma, 
representing 30–40% of non-Hodgkin lymphoma cases worldwide. Approximately 90% of the 
primary central nervous system lymphomas (PCNSLs) are diffuse large B-cell lymphomas [1,2]. 
However, primary diffuse large B-cell lymphoma of the central nervous system (CNS) accounts for 
0.5–3% of primary CNS tumors and ≤1% of all lymphomas [3–5]. Diffuse large B-cell lymphomas 
occurring in the spinal epidural space or cauda equina are rare. Primary spinal epidural diffuse large 
B-cell lymphoma accounts for only 1.8% of all diffuse large B-cell lymphomas [6]. Less than 1% of 
PCNSLs occur in the spinal cord [7]. Moreover, among spinal cord lymphomas, cauda equina lesions 
are even rarer, and only sporadic cases have been reported [8,9]. Although surgical decompression 
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can prevent further deterioration of neurological function in such cases, it does not fully address the 
patient’s underlying condition. The most important factor is to ensure that patients receive 
chemotherapy and radiotherapy as soon as possible.  

We present a rare case in which the lesions occurred simultaneously in the thoracic epidural 
space, cauda equina, and filum terminal, causing neurological function to deteriorate in a short 
period. Due to the patientʹs distinctive preoperative MRI images, we prioritized lymphoma at the top 
of the differential diagnosis. To ensure that the patient receives chemotherapy and radiotherapy as 
soon as possible after surgery, we chose the uniportal biportal endoscopy (UBE) surgical technique 
to achieve thoracic spinal cord decompression and obtain a pathological diagnosis simultaneously. 
After receiving chemotherapy and radiotherapy, his positron emission tomography (PET) scan 
revealed complete tumor remission, and his neurological function recovered quickly 4 months after 
surgery. To the best of our knowledge, this is the first reported case of primary spinal DLBCL 
invading the thoracic epidural space, cauda equina, and filum terminale simultaneously. It is also the 
first case of primary spinal DLBCL treated with UBE surgery. 

2. Case Presentation 

A 66-year-old male presented with a history of back pain, rapid progressive numbness, and 
motor palsy in both legs in one month. For the last 7 days, he was unable to walk owing to the 
increased severity of his symptoms, and he was admitted to our hospital in a wheelchair. He also 
complained of difficulties in defecation and urination. His symptoms could not be alleviated, even 
with the administration of analgesics. Neurological examination revealed marked palsy of both lower 
limbs with a score of 2, hypesthesia below the T8 dermatome, and a positive Babinski sign in both 
feet. Due to difficulty in urination, a foley catheter was placed in another hospital before visiting my 
clinic. Magnetic resonance imaging (MRI) of the thoracic spine revealed a well-defined right-sided 
extradural mass lesion that was 5.7×2.1×1.8 cm in size, extending from the T7 to T9 vertebral level, 
causing severe compression and displacement of the spinal cord to left side (Figure 1a, 1b). 

 

Figure 1. MRI of thoracic spine (a) sagittal contrast-enhanced image showing a well-defined epidural soft tissue 
mass at the T7-T9 level (arrow). (b) axial contrast-enhanced image at the T8 level showing a right-sided, 
homogenously enhanced extradural lesion with spinal cord compression (arrow). 

MRI of the lumbar spine revealed enlargement of the cauda equina and filum terminale, 
occupying the dural sac from the L1 to S1 level (Figure 2a-c).  
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Figure 2. MRI of Lumbar spine. (a) Sagittal T1-weighted image showing homogeneous iso- to hypointensity 
compared to the conus. (b) Sagittal T2-weighted image showing heterogeneous iso- to hyperintensity compared 
to the conus, with no cerebrospinal fluid (CSF) signal. (c) Sagittal enhanced T1-weighted image showing diffuse 
enhancement of the cauda equina roots from the level of the L1 to S1 vertebra. (d) Axial T2-weighted image 
showing enlargement of cauda equina roots at the level of the L3 body. (e) Coronal enhanced T1-weighted image 
showing enhancement of cauda equina and the nerve roots. (f) The enhanced cauda equina and nerve roots 
resemble a Christmas tree-like appearance. 

The lesion showed homogeneous iso- to hypointensity on T1 and heterogeneous iso- to 
hyperintensity on T2-weighted images, with homogeneous enhancement on post-contrast images. 
Additionally, there was diffuse enhancement of the cauda equina with thickening of the filum 
terminalis and nerve roots (Figure 2d) which resembled a Christmas tree in coronal view (Figure 2e, 
2f). Extensive work-up for malignancy, including tumor markers and brain and abdominal computed 
tomography findings, was negative. We also performed a positron emission tomography-computed 
tomography (PET/CT) scan of the patient and found a highly metabolic lesion in the spinal area (T12–
S1), which corresponded with the MRI findings. No lesions were found in any other locations on 
(PET/CT) scan. The possible differential diagnoses based on these examinations included lymphoma, 
granuloma, and metastatic tumors; however, lymphoma was ranked first in the differential diagnosis 
because of its unique MRI findings.  

The patient’s neurological function deteriorated rapidly, and pain in both lower limbs could no 
longer be relieved by morphine. To improve the patient’s neurological function and neuropathic pain 
and to allow the patient to receive radiotherapy and chemotherapy as early as possible after surgery, 
we used the UBE surgical technique to remove the thoracic extradural tumor and perform complete 
spinal cord decompression. Only two small skin incisions were made during surgery (Figure 3). 
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Figure 3. Surgical wounds. W: wound of working portal; S: wound of scope portal. 

Intra-operatively, the lesion was located on the right side of the epidural space, extending from 
the T7 to the T9 vertebral bodies. The lesion appeared gray, soft, friable, and hypervascularized 
(Figure 4a).  

 

Figure 4. intraoperative endoscopic pictures. (a) The thoracic epidural tumor (yellow arrow) appears gray, soft, 
friable, and hypervascular, causing compression of the dural sac (black) to the left side. (b) Dural expansion 
was observed following decompression. 

After removal of the extradural tumor, adequate nerve decompression was immediately 
confirmed by normal pulsation of the dura under direct endoscopic vision (Figure 4b).  

On histopathological examination, the mass was described as an ill-defined infiltrative lesion 
composed of heavy lymphoid infiltration with variable-sized lymphoid follicle formations (Figure 
5a). Immunohistochemical staining revealed that the cells were positive for CD20 and BCL-2 (Figure 
5b, 5c). However, they were negative for CD10 (Figure 5d). BCL-6 labeling was greater than 30%, and 
MUM-1 showed strong positivity (Figure 5e, 5f). Therefore, the pathology was diagnosed as diffuse 
large B-cell lymphoma (DLBCL), consistent with the non-germinal center type [6,10]. The positive 
expression of BCL-2 indicated the tumorʹs aggressiveness.  
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Figure 5. (a) Hematoxylin and eosin (magnification, ×400) staining revealed a pleomorphic population of 
mononuclear cells with irregular large nuclei, little cytoplasm, and mitotic figures. (b) The cells were positive for 
the CD20 B cell marker. (c) BCL-2 immuno-histochemical staining was positive. (d) CD 10 immuno-
histochemical staining was negative. (e) BCL-6 labeling was more than 30% positive. (f) MUM-1 immuno-
histochemical staining revealed strong positivity. CD, cluster of differentiation; BCL2, B-cell lymphoma 2; 
MUM-1, multiple myeloma oncogene 1. 

 After surgery, the patient was referred to an oncologist and received six cycles of chemotherapy 
with rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone (R-CHOP). Palliative 
radiotherapy was also administered to the surgical sites and lumbar region. MR images of the 
thoracic and lumbar spines did not show any enhancement in the thoracic spine and cauda equina 4 
months after the completion of chemotherapy (Figure 6). Follow-up PET - computed tomography 4 
months after chemotherapy revealed no abnormal metabolic activity. Motor function was 
progressively restored following rehabilitation, and the patient was able to walk with a walker. 
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Figure 6. Post-op MRI 4 months after induction of chemotherapy. (a) T2-weighted sagittal image of thoracic 
spine showing no spinal cord compression by the tumor. (b) T2-weighted axial image of the thoracic region at 
the T8 level showing full expansion of the dural sac without tumor compression. (c) T2-weighted sagittal images 
of the cauda equina showing reappearance of CSF signals in the dural sac. 

3. Discussion 
Primary central nervous system lymphoma (PCNSL) is an aggressive lymphoma confined to the 

brain, spinal cord, leptomeninges, CSF, and the vitreoretinal compartments of the eye [11]. PCNSL 
accounts for 4–6% of all malignant lymphomas [12]. However, DLBCL comprises the majority (90–
95%) of PCNSL [13]. Primary DLBCL of the CNS constitutes only 0.5% of all primary CNS tumors [3–
5]. Primary spinal epidural DLBCL accounts for 1.8% of all diffuse large B-cell lymphomas [6]. For 
primary spinal epidural lymphoma, the thoracic spine is the most commonly involved site, followed 
by the lumbosacral and cervical spine [14]. 

Neurolymphomatosis (NL) is characterized by the infiltration of malignant lymphoma cells into 
peripheral nerves, spinal nerve roots, plexuses, or cranial nerves [15–17]. Malignant lymphoma 
arising in the cauda equina and filum terminale is included in the entity of neurolymphomatosis. NL 
is a rare malignant lymphoma, accounting for only 0.2% of non-Hodgkin ʹs lymphoma cases [18]. NL 
can be categorized into two types: primary and secondary. Primary NL is defined as the initial 
presentation of a hematological malignancy, whereas secondary NL occurs when the condition 
develops as a site of relapse or progression from a previously diagnosed lymphoma or leukemia [15]. 
Additionally, primary NL is less common than secondary NL [19]. Primary cauda equina lymphoma 
(PCEL) accounts for less than 1% of all neurolymphomatosis cases [18]. According to statistics in the 
literature, less than 1% of PCNSLs occur in the spinal cord [7], and lymphoma involving the cauda 
equina is even rarer.  

The incidence of primary diffuse large B-cell lymphoma (PDLBCL) developing alone in the 
thoracic spinal epidural space, cauda equina, or filum terminal is very low, and the incidence of 
developing PDLBCL in these areas simultaneously is even lower.  

Lymphoma is uncommon in the epidural space of the spine. Therefore, it is rarely listed as a 
primary differential diagnosis. However, in this case, the tumor also showed infiltration of the cauda 
equina, filum terminale, and numerous nerve roots, which is rare in metastatic tumors. Therefore, 
lymphoma was considered a more likely disease in the differential. Primary cauda equina and filum 
terminale lymphoma as primary NL is an extremely rare condition [16,20,21]. A previous study 
pointed out that diffuse large B-cell type lymphoma makes up approximately 82.6% of reported cases 
of cauda equina lymphoma (CEL) [20]. The MRI of cauda equina and filum terminal lymphoma is 
also very unique and rare. The most common MR findings of CEL are enhanced swelling or 
enlargement of the cauda equina and nerve roots in axial views (Figure 2d) and loss of CSF signal on 
T2WI sagittal views (Figure 2b) [20–22]. In addition, the contrast-enhanced cauda equina and nerve 
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roots appear to resemble a Christmas tree in coronal views, creating a unique image (Figure 2e-f). 
This particular image has not been reported in previous literature. 

Rapid neurological deterioration in this patient with loss of bladder function and paraplegia 
occurred over the last few days, which was caused by simultaneous tumor compression of the 
thoracic spinal cord and cauda equina. Although lymphomas are very chemo- and radiosensitive 
tumors, treatment with radiotherapy alone, chemotherapy alone, or radiation therapy combined with 
chemotherapy can be effective for managing PDLBCL of the spine [23–25]. However, surgical 
decompression remains essential to obtain a correct diagnosis in such cases. Several studies have 
recommended that patients with spinal cord or cauda equina compression due to lymphoma require 
surgical management to achieve nerve decompression and to obtain a correct histological diagnosis. 
Early surgery in conjunction with aggressive chemotherapy and radiotherapy is associated with good 
functional outcomes [26–28]. In addition, a previous study demonstrated that the functional recovery 
of patients with spinal cord compression due to primary spinal epidural lymphoma is relatively 
better than that of patients with metastatic carcinoma [29,30]. For these reasons, this patient required 
immediate decompressive surgery to prevent the progression to complete spinal cord injury. 
However, in this patient, the tumor not only invaded the thoracic spine but also the cauda equina 
and numerous nerve roots. The primary goal is to obtain a tissue diagnosis while ensuring the patient 
can receive subsequent radiotherapy and chemotherapy as soon as possible. Although a simple tissue 
biopsy can provide an immediate tissue diagnosis, it does not quickly improve thoracic spinal cord 
compression and is not an effective treatment option. Surgical decompression can provide tissue 
diagnosis as well as an opportunity for decompression of the spinal cord and restoration of the 
patient’s neurological function. However, traditional open surgery involves large surgical wounds, 
increased tissue damage, and post-operative pain. Lymphoma mostly occurs in elderly and 
immunocompromised patients [31,32]. Such patients usually have poor immune function and 
malnutrition. If such patients undergo traditional open surgery, they may face problems such as poor 
wound healing, wound infection, and bleeding after surgery. This delays the subsequent 
radiotherapy and chemotherapy. To relieve compression of the thoracic spinal cord, shorten the 
postoperative wound recovery time, and allow patients to receive radiotherapy and chemotherapy 
as soon as possible, we used the UBE surgical technique. UBD is a newly developed spinal endoscopic 
technique that was first reported by Antoni et al. in 1996 [33]. Only two small portals were made 
during this surgery: an endoscopic portal and a working portal (Figure 3). This minimally invasive 
spine surgery has the advantages of a small skin incision, less blood loss, and a shorter hospital stay 
and has been used in treating lumbar disc herniation and lumbar spinal stenosis with good clinical 
outcomes [34,35]. With the ongoing advancement and widespread adoption of this surgical 
technique, the UBE technique has also been used in spine fusion surgery [36,37]. Additionally, this 
surgical technique has been employed to treat cervical disc herniation and myelopathy [38,39], as 
well as ossification of the posterior longitudinal ligament and ligamentum flavum in thoracic spines 
[40,41]. Although there have been sporadic case reports in the literature using UBE technique to treat 
spinal tumors [42,43], to the best of our knowledge, this study was the first to apply the UBE 
techniques to treat thoracic epidural large B-cell lymphoma. The patient’s neuropathic pain 
significantly improved after surgery. Owing to the small skin incision and reduced tissue trauma 
after biportal endoscopic surgery, the surgical wound healed well without infection. He received 
palliative radiotherapy followed by R-CHOP chemotherapy earlier, which resulted in complete 
remission of the tumor and quicker recovery of neurological function. This study has several 
limitations. First, the manuscript presents a single patient case, making it difficult to draw definitive 
conclusions without larger cohort studies. Additionally, the study primarily focuses on the use of the 
UBE surgical technique without direct comparison to other treatment methods, limiting the ability to 
evaluate its relative efficacy. Future research should focus on conducting multicenter studies with 
larger patient populations to evaluate the efficacy and safety of minimally invasive surgical 
techniques like UBE in managing primary CNS lymphomas involving complex spinal involvement. 
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4. Conclusions 

Primary CNS large B-cell lymphomas are rare, with even more infrequent cases involving 
simultaneous invasion of the thoracic epidural space, cauda equina, and filum terminale, which can 
lead to rapid neurological decline. Early diagnosis and treatment are essential to prevent further 
neurological decline in such cases. Special and unique MRI images can serve as the basis for early 
diagnosis. Emergency neural decompression and early tissue diagnosis are crucial for patients 
presenting with severe symptoms of spinal cord compression. From this case, we found that UBE 
surgery offers a favorable option for selected patients requiring immediate chemotherapy or 
radiotherapy due to its reduced tissue trauma compared to traditional open surgery.  
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Abbreviations 
The following abbreviations are used in this manuscript: 

PCNSL  Primary central nervous system lymphoma 
CSF   Cerebrospinal fluid 
DLBCL  Diffuse large B-cell lymphoma 
PDLBCL  Primary diffuse large B-cell lymphoma 
NL   Neurolymphomatosis 
PCEL  Primary cauda equina lymphoma 
UBE   Uniportal biportal endoscopic 
R-CHOP  Chemotherapy regimen (rituximab, cyclophosphamide, doxorubicin, vincristine, and 
prednisone) 
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