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Abstract

Primary central nervous system Hodgkin’s lymphoma (CNS-HL) is extremely rare. This current

case report describes a 60-year-old male patient that presented with numbness of the left lower

extremity and worsening headache. After a full range of investigations and a partial resection of

the right cerebellum, external ventricular drainage reservoir placement and cranioplasty, he was

diagnosed with primary CNS-HL. The patient was treated with 3 g/m2 methotrexate (intravenous

[i.v.], once a day, day 1) and 1 g/m2 cytarabine (i.v., every 12 h, days 2þ 3), followed by anti-

programmed cell death protein 1 antibodies (200 mg sintilimab, i.v., once a day, day 1, every 3

weeks). After six courses of treatment with intrathecal injections of 50 mg cytarabine (once a day,

day 1) and 5 mg dexamethasone (once a day, day 1), there was no residual lesion on cranial

magnetic resonance imaging. No significant drug-related adverse events were observed. The

patient has been followed up every 3 months and no relapse has occurred.
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Introduction

Primary central nervous system Hodgkin’s
lymphoma (CNS-HL) is rare, with only two
of 14 868 cases with CNS involvement
reported in the recent literature.1 The inci-
dence of CNS involvement was as low as
0.02%.2,3 Primary CNS-HL is extremely
rare and only 22 cases have been reported
in the literature.4 To date, the longest sur-
vival time reported was 9 years.5 There is no
consensus on diagnosis, treatment and
prognosis of primary CNS-HL because
the incidence is so low that large-scale clin-
ical trials cannot be carried out.

Case report

In February 2015, a 60-year-old male devel-
oped symptoms of a headache and pre-
sented to the Department of
Neurosurgery, Fujian Medical University
Union Hospital, Fuzhou, Fujian Province,
China. Head computed tomography (CT)
imaging showed obstructive hydrocephalus
of unknown cause. Prior to the headache,
the patient had no history of other diseases.
His symptoms improved after he received
mannitol (125 ml intravenous [i.v.], every
12 h, days 1–7) treatment to reduce the
intracranial pressure. Subsequently, the
patient continued to experience occasional
painful headaches, but he did not seek fur-
ther medical advice for a diagnosis. In
October 2018, the patient presented to the
Department of Neurosurgery, Fujian
Medical University Union Hospital with
numbness of the left lower extremity and
worsening headache. Head CT imaging
revealed an abnormal density shadow with
supratentorial ventricular dilatation
hydrops in the bilateral cerebellar hemi-
spheres. Magnetic resonance imaging
(MRI) revealed multiple nodules, masses
and abnormal signals of Gyri in the bilater-
al cerebellar hemispheres, bilateral cerebel-
lar oedema and hydrocephalus (Figure 1).

Partial resection of the right cerebellum,
external ventricular drainage reservoir
placement and cranioplasty were per-
formed. Pathological examination of the
right cerebellar mass showed that there
was lymphocyte infiltration and multiple
foci of necrosis (Figure 2). There were
large cells with small lymphocytes around
and some of the cells had binucleate nucle-
oli. Reed–Sternberg (RS) cells were
detected. Based on immunohistochemistry,
in situ hybridization and T cell receptor
gene rearrangement findings, the diagnosis
of CNS-HL was made. The HL was mixed
cellularity HL (MCHL) with a lot of
monoclonal T cell infiltration.
Immunohistochemical staining showed
that the large cells were stained as follows:
CD30þ, cyclinD1þ, MUM-1þ, Pax5�,
CD15�, Bob-1�, KI67þ (40%), CD20–,
CD21–, CD10–, Oct-2– and ALK–. Small
lymphoma cells were stained as follows:
CD2þ, CD3þ, CD5þ, CD43þ, BCL-2þ,
TIA-1þ, CD7�, BCL-6�, KI67þ (20–
30%), CD20–, CD21–, CD56–, CD10–,
GRB–, perforin–, TDT–, MPO– and
SOX11–. The rate of positive immunostain-
ing of programmed death-ligand 1 (PD-L1)
was 15%. The peripheral blood Epstein-
Barr virus (EBV)-DNA level was 1.26 x
104 copies/ml. EBV-encoded small RNAs
(EBERs) staining was positive. The karyo-
type was 46,XY. No gene mutations were
found for lymphoma hotspot genes by next
generation sequencing.

Postoperative positron emission
tomography-CT (PET-CT) imaging
revealed no hypermetabolic lesion caused
by residual lymphoma. There was a hyper-
metabolic lesion at the left cerebellar tonsil
after surgery, which was considered to be
lymphoma infiltration (Deauville Score 5)
(Figure 3a). There were no abnormal find-
ings in the rest of the body (suvs 2.4 in liver
background and Max 1.3 in mediastinal
large blood pool). Cerebrospinal fluid
(CSF) examination showed there were
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7.2� 107 nucleated cells: 97% were mono-

nuclear cells and 3% were multinucleated

cells. Pan’s test was positive and the total

protein level in the CSF was 866 mg/l. No

tumour cells were found in the CSF.
The patient was diagnosed with a prima-

ry CNS classical Hodgkin’s lymphoma

(MCHL) with the help of a multidiscipli-

nary treatment meeting. The patient was

first treated with 3 g/m2 methotrexate (i.v.,

once a day, day 1) and 1 g/m2 cytarabine (i.

v., every 12 h, days 2þ 3). Unfortunately,

drug-induced acute renal injury and myelo-

suppression developed. Subsequently, the

patient was treated with anti-programmed

cell death protein 1 (PD-1) antibodies (200

mg sintilimab, i.v., once a day, day 1, every

3 weeks). After four courses of treatment,

PET-CT imaging revealed no cell infiltra-

tion at the left cerebellar tonsil (Deauville

Score 1) (Figure 3b). The CSF was normal

and a complete response was achieved.

Anti-PD-1 antibodies (200 mg sintilimab,

i.v., once a day, day 1, every 3 weeks) was

continued for two courses. During this

period, lumbar puncture and intrathecal

injections of 50 mg cytarabine (once a

day, day 1) and 5 mg dexamethasone

(once a day, day 1) were administrated for

six courses. After six courses of treatment,

there was no residual lesion on cranial MRI

performed on 15 September 2019. No sig-

nificant drug-related adverse events were

observed. The patient has been followed

up every 3 months and was last seen in

December 2020. No relapse has occurred.

Discussion

Primary CNS-HL is extremely rare and

there is no consensus on diagnosis, treat-

ment and prognosis because the incidence

is so low that large-scale clinical trials

cannot be undertaken. EBV was found in

40–50% of the RS cells of patients, indicat-

ing that chronic immunosuppression may

Figure 1. Magnetic resonance imaging of a 60-year-old male patient that presented with numbness of the
left lower extremity and worsening headache revealed the following: multiple nodules, masses and abnormal
signals of Gyri in the bilateral cerebellar hemispheres (a), bilateral cerebellar oedema (arrow) (a) and
hydrocephalus (arrow) (b).
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Figure 2. Pathological examination of the right cerebellar mass of a 60-year-old male patient that presented
with numbness of the left lower extremity and worsening headache revealed the following: (a) histological
photomicrograph of the biopsy specimen stained with haematoxylin and eosin showing diffuse lymphocytic
infiltration with necrosis; (b) scattered large cells with large nucleoli (arrow) within a background of diffuse
small lymphocytes; (c) binucleate cells (arrow) within a background of diffuse small lymphocytes; (d) scat-
tered large cells (arrow) within a background of diffuse small lymphocytes; (e) immunohistochemical staining
showed the large cells stained for CD30; (f) immunohistochemistry showed that the rate of positive staining
for programmed death-ligand 1 was 15%. Scale bar 50 mm. The colour version of this figure is available at:
http://imr.sagepub.com.
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Figure 3. Positron emission tomography-computed tomography imaging findings of a 60-year-old male
patient that presented with numbness of the left lower extremity and worsening headache revealed the
following: (a) postoperative changes were seen in the right cerebellum. There was no hypermetabolic lesion
caused by residual lymphoma in the operation area. There was a left cerebellar tonsillar hypermetabolic
lesion, which was considered to be lymphoma infiltration (Deauville Score 5) (images taken on 28 February
2019); (b) compared with previous images taken on 28 February 2019, the right cerebellum showed post-
operative changes. The left cerebellar tonsillar infiltrating lesion had receded (Deauville Score 1) (images
taken on 19 July 2019). The colour version of this figure is available at: http://imr.sagepub.com.
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cause CNS-HL.4–7 The most common his-
tological type of primary CNS-HL is
MCHL (44%), followed by nodular sclero-
sis Hodgkin’s lymphoma (31%).4,8

The clinical features of CNS-HL are similar
to those of other intracranial tumours, cra-
nial nerve palsy, headache, papillary
oedema of the optic nerve, epilepsy, and
sensory impairment. The current patient
had a chronic course of headaches culmi-
nating in limb numbness. PET-CT exami-
nation revealed multiple intracranial lesions
and no extracranial lesions. A craniotomy
biopsy confirmed a classic MCHL.
Histopathological staining showed many
small T cells, which were positive for T
cell receptor gene rearrangement but had
no significant morphological abnormalities.
The origin of these T cells was unknown.
Studies have shown that an increase in the
number of regulatory T (Treg) cells may
impair antitumour immunity and promote
tumour development and growth.9,10 Treg

cells in HL tissue may inhibit activation of
CD8þ and natural killer cells in response to
tumour antigens by inhibiting the produc-
tion of interleukin 2 (IL-2) and up-
regulating the expression of Il-2ra-chain
CD25, thus protecting RS cells from
immune surveillance and clearance.11–14 It
has been found that a high proportion of
Treg cells in the microenvironment sur-
rounding RS cells is associated with a sig-
nificant reduction in disease-free survival
time.15Whether excessive Treg cells may be
have been a risk factor for CNS-HL in this
current patient remains unknown.

The role of EBV infection in systemic
and primary CNS-HL has also been pro-
posed.4 The presence of EBV in RS cells
is associated with an increase of Treg

cells in the tumour microenvironment.5

Fortunately, the presence of EBV in
patients with HL does not affect the surviv-
al of these patients.16 In this current patient,
EBERs staining was positive in the biopsy.
The peripheral blood EBV-DNA was 1.26 x

104 copies/ml. EBV infection may also be
one of the risk factors for primary CNS-
HL. Although there is no standard treat-
ment for CNS-HL, surgical resection,
local radiotherapy, whole brain radiothera-
py, chemotherapy, radiotherapy in combi-
nation with chemotherapy, intrathecal
injection and autotransplantation have all
been used.17–21 Considering the possibility
of serious side-effects from whole brain
radiotherapy, the current patient received
a chemotherapy regimen of high-dose meth-
otrexate and cytarabine combined with
lumbar puncture plus intrathecal chemo-
therapy. After a course of this treatment,
the patient developed severe renal impair-
ment and bone marrow suppression.

Anti-PD-1 antibody is now used to treat
refractory and recurrent HL and it has been
investigated as a first-line treatment for HL
in several clinical studies.22 It has been
reported that 82% of patients with classic
HL expressed PD-L on the surface of
tumour cells and EBV infection increased
the expression of PD-L on RS cells in
these patients.22,23 Engagement of PD-1
by its ligands PD-L1 or PD-L2 transduces
a signal that inhibits T cell proliferation,
cytokine production and cytolytic func-
tion.23 As the current case had PD-L1
immunostaining (15%) in the biopsy
specimen, anti-PD-1 was used in the subse-
quent treatment regimen. Fortunately,
this patient achieved complete remission
after four treatment courses and no signifi-
cant drug-related adverse events were
observed.

In conclusion, primary CNS-HL is
extremely rare. This current case report
describes a male patient with an EBV-
positive primary CNS-HL. These current
findings suggest that EBV infection and
overexpression of Treg cells might have
been risk factors for primary CNS-HL in
this patient. The patient achieved complete
remission with anti-PD-1 antibody treat-
ment and is currently under close
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follow-up observation. A better under-
standing of the role of EBV infection, Treg

cells and PD-L1 in the pathogenesis of
CNS-HL could lead to more effective treat-
ments (such as immunotherapy) that are
less toxic than conventional radiotherapy
and chemotherapy.
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