
www.elsevier.com/locate/braindev

Brain & Development 41 (2019) 820–825
Case Report

Central nervous system vasculitis from Epstein-Barr
virus-associated T/natural killer-cell lymphoproliferative disorder

in children: A case report
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Abstract

Background: Epstein-Barr virus-associated T/natural killer-cell lymphoproliferative disorders (EBV-T/NK-LPD) is a group of
rare disorders resulting from EBV-infected T/NK-cells. It manifests as a broad spectrum of clinical symptoms according to immuno-
logic status and viral load of an infected patient. Here, we report a boy who developed central nervous system (CNS) vasculitis and
myelopathy as possible neurologic manifestations of EBV-T/NK-LPD.

Case report: A 16-year-old boy came to our hospital with a necrotic skin lesion on his right shoulder. He suffered from local skin
reactions with high fevers after mosquito bites since he was 10 years old. During the evaluation of his skin lesion, he suddenly devel-
oped left facial palsy. Brain magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA) showed acute infarc-
tions of the pons and middle cerebellar peduncle and irregularities of both anterior inferior cerebellar arteries. Serologic testing
showed an elevation of total Ig E levels, anti-VCA IgG levels, and anti-EA IgG titers. EBV DNA copy numbers of the whole blood
and cerebrospinal fluid (CSF) were elevated. Biopsy of the right shoulder skin showed extranodal NK/T-cell lymphoma. According
to clinical features and laboratory findings, he was diagnosed with EBV-T/NK-LPD. He was treated with chemotherapy and
hematopoietic stem cell transplantation but developed recurrent infarctions during treatment.

Conclusion: This case showed the diagnostic challenge of neurologic manifestations of EBV-T/NK-LPD. EBV-T/NK-LPD-
associated CNS vasculitis needs to be considered as a differential diagnosis of CNS vasculitis, when it is accompanied by the typical
clinical spectrum of EBV-T/NK-LPD such as severe mosquito bite allergy, extranodal NK/T-cell lymphoma.
� 2019 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Epstein-Barr virus (EBV) is one of eight types of
human herpesvirus types. EBV has been found to be
ubiquitous in humans, with most humans infected
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during childhood through person-to-person contact
such as saliva and genital secretions. Most EBV infec-
tions in children do not cause symptoms. However,
EBV infection among adolescents and young adults
may cause infectious mononucleosis whose clinical pre-
sentation consists of high fever, pharyngitis, lym-
phadenopathy, hepatomegaly, and splenomegaly.
Furthermore EBV can cause various types of lympho-
proliferative diseases, such as Burkitt lymphoma, Hodg-
kin’s lymphoma, hemophagocytic lymphohistiocytosis,
and non-lymphoid malignancies, such as nasopharyn-
geal carcinoma [1]. EBV-associated T/natural killer-cell
lymphoproliferative disorders (EBV-T/NK-LPD) is a
rare group of disorders characterized by clonal expan-
sion of T cells or natural killer (NK) cells infected with
EBV. With the accumulation of clinical data, it has been
recognized that EBV-T/NK-LPD presents as a broad
clinicopathologic spectrum depending on the immune
response and EBV viral load of the infected patient [2].

EBV infection is also associated with neurologic dis-
orders, with a reported incidence of 0.4–37.3%. These
include meningitis, encephalitis, cerebellitis, transverse
myelitis, cranial nerves paralysis, radiculopathies,
Guillain-Barre syndrome, and sleep and behavioral
abnormalities resulting from central nervous system
(CNS) involvement [3]. However, most reported cases
are related to primary EBV infection, and neurologic
disorders associated with EBV-T/NK-LPD have been
hardly reported. Here, we report a case of a patient
who presented with EBV-T/NK-LPD-related neurolog-
ical symptoms with extranodal NK/T-cell lymphoma
and severe mosquito bite allergy (SMBA).

2. Case report

A 16-year-old boy was referred to our hospital for
evaluation of a necrotic skin lesion on his right shoulder.
He went to a dermatologic clinic before this because of a
mass like lesion on the same area one month prior, and
the mass was excised. After resection, the skin lesion
developed necrotic changes and erythema. He was
admitted to our hospital because the biopsy results
showed markedly increased lymphocytic infiltration sug-
gestive of lymphoma.

His perinatal and family histories were unremark-
able. He suffered from local skin reactions with high
fevers after mosquito bites since he was 10 years old.
The skin lesions at mosquito bite sites changed into
hemorrhagic bullae that subsequently developed into
necrosis or an ulcer (Supplementary Fig. 1). He was
diagnosed with Skeeter syndrome, a local allergic reac-
tion caused by allergenic polypeptides in mosquito
saliva.

One year before hospitalization, he came to our neu-
rologic clinic due to a sudden onset of decreased pain
and temperature sensations on his right upper and lower
extremities and trunk. Other than that, he had no fever
and other neurological symptoms. Spine magnetic reso-
nance imaging (MRI) showed syrinx at T6-7 with subtle
T2 hyperintensity changes at T5-9 level, but without
enhancement (Fig. 1). His brain MRI and magnetic res-
onance angiography (MRA) were normal. Cere-
brospinal fluid (CSF) analysis was normal except for
elevated CSF leukocyte count (white blood cell count,
14 cells/lL; no red blood cells; glucose, 88 mg/dL; pro-
tein, 17 mg/dl; CSF IgG index, 0.08; oligoclonal bands,
negative). CSF culture revealed no microorganisms.
Immunologic evaluation for other autoimmune diseases
was unremarkable. He was treated with systemic
methylprednisolone, and his abnormal sensations were
mostly improved without any changes on follow-up
MRI.

Five days after the hospitalization, the patient sud-
denly felt dulled sensations on the left side of his face.
He developed weakness in the same area, as well as
horizontal nystagmus. On physical examination, he
had splenomegaly. On blood examination, blood cell
counts, electrolytes, and chemistry tests were all normal
except for elevated serum total IgE levels up to
18,520 IU/mL. IgM antibodies to cytomegalovirus,
EBV, human immunodeficiency virus, adenovirus, vari-
cella zoster virus, herpes simplex virus, Toxoplasma

gondii, and mycoplasma were all negative. CSF analy-
sis, bacterial culture, and CSF cytology were all unre-
markable. Brain MRI/MRA revealed high signal
intensity on diffusion-weighted images with simultane-
ous low signal intensity on apparent diffusion coeffi-
cient maps in the left lateral pons and middle
cerebellar peduncle and irregularities of both anterior
inferior cerebellar arteries suggestive of acute infarction
associated with vasculitis (Fig. 2).

Biopsy of the right arm skin lesion showed a poly-
morphic atypical lymphoid infiltration with cytotoxic
T/NK cell lineage, mainly in the perivascular and peri-
adnexal areas, and a positive signal for EBV-encoded
small RNA (EBER) in situ hybridization. Immuno-
chemistry showed positive results for Ki-67 (95%),
CD3, CD56, TIA-1, and granzyme B, but a negative
result for CD20. These results suggested extranodal
NK/T-cell lymphoma in a background of chronic active
EBV infection of NK-cell and T-cell type (Supplemen-
tary Fig. 2).

Since elevated serum IgE levels, SMBA, and the skin
biopsy findings of NK/T-cell lymphoma were consid-
ered as clinical features of EBV-T/NK-LPD, we posited
that the patient’s neurological symptoms were related to
EBV-T/NK-LPD. We therefore conducted further labo-
ratory tests. Serology tests for EBV showed positive
viral capsid antigen (VCA) IgG (556 IU/mL), early anti-
gen (EA) DR IgG (82 IU/ml), and EBV nuclear antigen



Fig. 1. Spine MRI taken a year before admission due to abnormal sensations. Sagittal (A) and axial (B) T2-weighted images revealed syrinx at the
T6-7 level with subtle T2 hyperintensity at the T5-T9 level.

Fig. 2. Brain MRI and MRA showing neurologic complications associated with EBV-T/NK-LPD. (A) Axial FLAIR image demonstrated high
signal intensity in left lateral pons. Simultaneously, diffusion weighted image showed high signal intensity (B) with low apparent diffusion coefficient
values (C) in the same lesion, which was suggestive of acute infarction. (D) Susceptibility weighted imaging revealed multiple foci of hypo-intense
signal in the both surface of midbrain, representing multiple small hemorrhage. (E, F) MRA demonstrated irregularities on both anterior inferior
cerebellar arteries (AICA). White arrows indicate right AICA (E) and left AICA (F), respectively.
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(EBNA) IgG (118 IU/ml), consistent with previous EBV
infection. The EBV DNA copy number from the whole
blood sample and CSF was 8.27 � 105 copies/mL and
5.10 � 103 copies/ml, respectively.

Based on these data and the clinical manifestations,
the patient was diagnosed with EBV-T/NK-LPD with
extranodal NK/T cell lymphoma, SMBA, and CNS vas-
culitis. He was treated with chemotherapy and under-
went hematopoietic stem cell transplantation (HSCT).
During the chemotherapy, he developed recurrent focal
neurologic symptoms including headache, diplopia, dys-
arthria, and abnormal light reflex responses, caused by
newly developed cerebral infarctions (Fig. 3). Since his
catheter angiogram showed multifocal luminal ectasia



Fig. 3. MRI and catheter angiography performed for evaluation of recurrent neurological symptom in the course of treatment. Brain MRI
performed due to a sustained headache showed new T2/FLAIR hyperintensity in the bilateral inferior cerebellum (A, B) and the right lateral medulla
(now shown in this image) with irregular enhancement. Catheter angiograms (C, D, E) and their three-dimensional reconstruction (F) revealed
multifocal luminal ectasia in anterior spinal artery (long arrow), right anterior inferior cerebellar artery (short arrow) and left posterior cerebral
artery (arrowhead).
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in the anterior spinal artery, right anterior inferior
cerebellar artery, and left posterior cerebral artery, he
was started on aspirin treatment. Nevertheless, the
patient maintained the compete response status for
6 months after HSCT without any remaining neurolog-
ical complications.
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3. Discussion

Our case illustrated the diagnostic challenges of EBV-
T/NK-LPD and related neurologic complications,
including myelopathy and CNS vasculitis. EBV-T/NK-
LPD is a rare EBV-associated lymphoproliferative dis-
order with a broad spectrum of clinical presentations.
The incidence of the T/NK-cell type of this disease var-
ies markedly by race, with most cases occurring in East
Asians [2]. Although multiple facets of this disease are
not fully understood, EBV-T/NK-LPD is classified as
four diseases according to the 2017 World Health Orga-
nization (WHO) Classification of Tumors of
Hematopoietic and Lymphoid Tissues. These types
include systemic EBV-positive T-cell lymphoma of
childhood, systemic form of chronic active EBV infec-
tion (CAEBV) of T/NK-cell type, hydroa
vacciniforme-like lymphoproliferative disorder, and
SMBA [4]. Extranodal NK/T-cell lymphoma is also
classified under the umbrella of EBV positive T-NK cell
proliferations. The diagnostic criteria of CAEBV
include infectious mononucleosis-like symptoms persist-
ing for more than 3 months, increased EBV DNA con-
tent (>102.5 copies/mg DNA) in the peripheral blood,
histological evidence of organ disease, and demonstra-
tion of EBV RNA or viral protein in the affected tissues
of patients without a known immunodeficiency, malig-
nancy, or autoimmune disorder [4]. Although this case
does not fulfill the criteria for CAEBV because of the
absence of infectious mononucleosis-like symptoms, it
can be considered on the continuous spectrum of
CAEBV. EBV-T/NK-LPD can vary on a clinical spec-
trum in the same patient, with one patient’s disease
evolving into other types of EBV-T/NK-LPD, as in
our case.

SMBA is a cutaneous manifestation of EBV-T/
NK-LPD, characterized by abnormally intense local
reactions including erythema, bullae, ulcers, and scar for-
mation [2]. SMBA may be accompanied by high titers of
IgE antibody and systemic symptoms such as fever, lym-
phadenopathy, and liver dysfunction aftermosquito bites
[5]. In our case, the patient had been misdiagnosed with
Skeeter syndrome, caused by allergenic polypeptides in
mosquito saliva, before coming to our hospital. With lab-
oratory findings including high EBVDNA copy numbers
from a blood sample, high titers of IgE, positive immuno-
logic tests for EBV, and positive EBER in situ hybridiza-
tion in the skin biopsy, a local skin reaction after a
mosquito bite could be diagnosed as SMBA. The classic
appearance of the skin lesion allowed us to conclude that
the patient’s unexplainable neurologic symptoms could
be related to EBV-T/NK-LPD.

The patient presented with myelopathy and recurrent
cerebral infarctions caused by CNS vasculitis. We
excluded various disorders from our differential that
might lead to these neurologic symptoms, such as
autoimmune disease, fungal infection, and other viral
infections. To date, neurologic manifestations of EBV-
T/NK-LPD have rarely been reported [6–8]. Previous
studies have reported rare cases of EBV-T/NK-LPD
showing extensive CNS involvement, acute disseminated
encephalomyelitis, brain atrophy, and myelopathy with
poor prognosis. Kobayashi et al. reported an autopsy
case of CAEBV showing perivascular CD3+ and
EBER1+ lymphocyte infiltration with multiple necrotic
foci in an extensive CNS lesion [6]. This findings can be
related to the mechanism of CNS vasculitis in our case.
Other autopsy cases have described EBV-associated
CNS vasculitis in an immunocompromised state due
to medications or human immunodeficiency virus infec-
tion [9,10]. These cases indicated that EBV-associated
vasculitis should be considered as a differential diagnosis
of CNS vasculitis.

In conclusion, we report a rare neurologic complica-
tion related to EBV-T/NK-LPD presenting as myelopa-
thy and CNS vasculitis, especially in children. A
neurologic disorder associated with EBV-T/NK-LPD
should be considered when the clinical spectrums of
EBV-T/NK-LPD, such as SMBA and extranodal NK/
T-cell lymphoma, accompany the patient’s symptoms.
Appendix A. Supplementary data

Supplementary data to this article can be found
online at https://doi.org/10.1016/j.braindev.2019.05.
009.
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