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Primary Hodgkin lymphoma of the central nervous system is an exceedingly rare condition with very
few cases reported in the literature. Isolated intradural involvement of the spine is rarer still, with only
two prior cases located in the extramedullary cervical and lumbosacral spine. We present a 48-year-old
female who was presented with back pain, radiculopathy and a short history of sphincter disturbance
and was subsequently found to have a lobulated homogenously enhancing exophytic lesion involving
the conus medullaris and cauda equina on magnetic resonance imaging. Histopathological examination
demonstrated the features of classic Hodgkin lymphoma. In this report, we present a case of primary
intramedullary Hodgkin lymphoma involving the conus medullaris and cauda equina.
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The identification and management of Hodgkin lymphoma (HL) has improved significantly since it was first
characterized in 1832, with current 20-year survival rates around 70% [1–3]. The disease typically originates in
the lymph nodes and may spread to any organ system, commonly displaying extra-nodal involvement including
cardiac, pulmonary, hepatic, thymic, splenic and bone infiltration [4,5].

Central nervous system (CNS) involvement is relatively uncommon, reported to occur in 0.02–0.5% of cases [6–

8]. Rarer still, a limited number of case reports describe the existence of primary CNS HL, although its existence
remains controversial [9–20]. Primary intracranial HL has been previously documented in the literature [21], and
spinal extradural lesions have also been reported [22–26]. Primary HL of the conus medullaris has been reported once
previously [27]; however, this case was not isolated to the spine, with evidence of brainstem involvement found on
neuroimaging.

To our knowledge, there have been only two previous case reports demonstrating primary intradural HL, which
was isolated to the spine, with one case in the cervical spine [28] and the other in the lumbosacral region [29]. Both
cases were intradural extramedullary lesions.

We present a case report of a patient with a primary intradural intramedullary classical HL, with immunohisto-
chemical analysis. Informed written consent was gained from the patient to publish this case report.

Case description
History & examination
A 48-year-old female presented with a 2-month history of lower back pain and a 4-week history of right L5-S1
radiculopathy with associated perianal paresthesia. For the few days prior to her admission, she developed anal and
urinary sphincter dysfunction with incomplete emptying of her bowels and occasional urinary incontinence. She
was systemically well with no history of fevers, weight loss, night sweats or fatigue. Her medical history included
alopecia areata treated previously with corticosteroids. On physical examination, she had preserved motor function
with loss of sensation to S3-5 dermatomes and preserved reflexes. Routine blood workup was normal.
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Figure 1. Preoperative sagittal T1-weighted precontrast and postcontrast images (A & B) and axial T2- and
T1-weighted postcontrast images (C & D). Intramedullary lesion involving conus medullaris with larger lobulated
component extending into the cauda equina measures 13 × 14 × 22 mm3, is intermediately hyperintense on
T2-weighted and iso- to hyperintense on T1-weighted relative to paraspinal muscles and avidly enhances. Subtle
enhancement of the descending nerve roots on the right is present. Nonenhancing expansion of the cord from conus
to mid T10 vertebral level is consistent with edema.

Neuroimaging
A computed tomography (CT) scan revealed no abnormality; however, magnetic resonance imaging (MRI) of the
lumbosacral spine revealed a lobulated homogenously enhancing exophytic lesion involving the conus medullaris
and filum terminale (Figure 1). The lesion, measuring 13 × 14 × 22 mm3 and located at the level of the L1/2
lamina was associated with cord edema extending to the level of T11. A further small lesion of 5 mm was also noted
in the cauda equina at the L5/S1 level. Subsequent imaging of the remainder of the cranio-spinal axis revealed no
abnormality, with no leptomeningeal enhancement. On neuroradiological grounds, an ependymoma was favored
with metastases and lymphoma thought less likely.

Operation
The role of surgery was discussed with the patient and, given the presumptive diagnosis of ependymoma, complete
resection of the lesion was planned. A L1/2 laminectomy was subsequently undertaken with midline dural opening.
The tumor was identified within the conus and seen tracking down the filum terminale. Separate to the conus,
tumor was found encasing the right side of the cauda equina and, when dissected apart, the affected nerve roots
contained intraneural tumor. No clear tumor–conus interface was seen. Therefore, the conus component was
debulked in a piecemeal fashion and sent with biopsies of the cauda equina component for histopathological
analysis.
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Figure 2. Histological features and CD30 immunohistochemistry at tumour diagnosis. (A) Hematoxylin and eosin
stain photomicrographs (20 × objective) showing spinal cord parenchyma (*) infiltrated by Hodgkin lymphoma (white
arrow). (B) Hematoxylin and eosin stain (40 × objective) shows a lacunar cell (arrow head) and a Hodgkin cell (arrow)
surrounded by a mix of small lymphocytes, histiocytes and eosinophils. (C) CD30 immunohistochemistry (40 ×
objective) demonstrates membrane staining of Hodgkin cells.

Histopathological examination
Histology demonstrated features of classic HL involving spinal cord parenchyma and peripheral nerve fascicles.
The tumor tissue was composed of scattered Hodgkin cells, Reed–Sternberg cells and lacunar cells surrounded by
a mix of small lymphocytes, histiocytes, eosinophils and occasional neutrophils (Figure 2). No prominent fibrous
bands were present and, therefore, the mixed cellularity subtype was favored. On immunohistochemistry, the tumor
cells showed membrane staining for CD30. They showed weak-positive staining for CD20 and PAX5 and were
also positive for MUM1 and EBV-encoded RNA (EBER) in-situ hybridization (ISH; Figure 3). Other differentials
such as T-cell histiocyte-rich large B cell lymphoma, nodular lymphocyte-predominant HL and peripheral T-cell
lymphoma were excluded on the basis of CD45 negativity.

Postoperative course
Following this histopathological diagnosis, nuclear medicine whole body positron emission tomography
(PET)/CT was organized and proved negative for further CNS involvement or systemic disease. Bone mar-
row trephine and serological screening, including for Epstein–Barr virus, was also normal. The patient was staged
as according to the Ann Arbor lymphoma staging system [30] as Stage IE HL of the CNS. The patient subsequently
completed radiotherapy to the residual tumor with a dose of 36 Gy in 20 fractions to T10-sacrum, delivered with
intensity modulated radiation therapy. Following a discussion with the patient, chemotherapy was not given as
primary treatment, yet reserved in the event of either local or systemic relapse of the disease.

On follow-up review at 10 months postoperatively, the patient was well with no motor deficit and normal bowel
and bladder function. MRI showed complete resolution in the area of enhancement at the L1/2 level as well as
resolution of the nodule of enhancement at L5/S1 postradiotherapy. No further disease was seen on follow-up
imaging of the remainder of the cranio-spinal axis.
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Figure 3. Additional tumour immunohistochemistry and EBER in situ hybridization stains. (A) Hodgkin cell (arrow)
showing weak PAX5 staining relative to background small B cells. (B) Hodgkin cells demonstrating negativity for
CD45. (C) EBER in situ hybridization was positive. (D) MUM1 was positive in Reed–Sternberg and Hodgkin cells.

Conclusion
Primary HL of the CNS is an exceedingly rare condition with few cases reported in the literature. Furthermore,
according to our research, there have only been two other cases of intradural HL isolated to the spine, both
extramedullary [28,29].

Due to the absence of lymphoid tissue in this area, it is difficult to determine the cancer-initiating cell as there is
no evidence of systemic disease burden or extradural disease. The role of regulatory T cells has been hypothesized
in CNS HL pathogenesis, as there has been an associated high number of these cells present in affected tissue [31].

There are several approaches for treatment following a histological diagnosis, including good responses seen using
CNS penetrating chemotherapy and/or radiation therapy [22,29,32]. Standard chemotherapy options for systemic
HL Adriamycin, Bleomycin, Vinblastine, and Dacarbazine (i.e., ABVD) do not penetrate the CNS, so there is
no role for addition of these agents. Radiation therapy alone, postresection, was chosen in this case given the lack
of widespread systemic involvement and the potential toxicities of the CNS penetrating chemotherapeutic agents
(e.g., high-dose methotrexate). Although radiotherapy alone is not often the primary treatment option in CNS
lymphoma, this decision was guided by the few similar reports of isolated CNS HL [11].

Prognosis of this condition is also difficult to ascertain, as there is very limited data about its presentation and
natural history. From the limited case reports, primary HL of the spine generally tends to be associated with very
low risk of systemic relapse and overall, there is a better prognosis with HL isolated to the CNS, compared with
systemic disease [7,33]. However, long-term remission rates are largely unknown and further cases are required to
gain insight into this rare condition.
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Executive summary

• Primary Hodgkin lymphoma (HL) of the central nervous system (CNS) is an exceedingly rare condition with few
cases reported in the literature.

• There have been very few reports of primary CNS HL isolated to the spine.
• Diagnosis is via histopathological examination demonstrating Hodgkin and Reed–Sternberg cells with tumor cell

membranes staining for CD30 on immunohistochemistry.
• There is a paucity of literature regarding optimal treatment; however, good results have been seen with CNS

penetrating chemotherapy and/or radiotherapy.
• From the limited case reports, primary HL of the spine generally tends to be associated with very low risk of

systemic relapse.
• There is a better prognosis with HL isolated to the CNS, compared with systemic disease.
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