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□ CASE REPORT □

Guillain-Barré Syndrome with Optic Neuritis
and a Focal Lesion in the Central White Matter

Following Epstein-Barr Virus Infection

Jae Young An, Bora Yoon, Joong Seok Kim, In Uk Song, Kwang Soo Lee and Yeong In Kim

Abstract

We report a case of Guillain-Barré syndrome (GBS) accompanied by optic neuritis and a central white
matter lesion subsequent to Epstein-Barr virus (EBV) infection. A 49-year-old man presented with visual dis-
turbance and hemiparesis one week after developing cold-like symptoms. T2- and diffusion-weighted brain
MRI showed a high-signal intensity lesion in the left internal capsule. The patient’s visual acuity improved
during steroid pulse therapy, but his hemiparesis progressed to quadriparesis. Nerve conduction studies
showed demyelination predominant in the distal nerve terminals, consistent with GBS. Serological testing
suggested EBV reinfection. Our findings indicate that EBV-related central and peripheral demyelination can
occur simultaneously and can be successfully treated with a combination of corticosteroids and immuno-
globulin.
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Introduction

There have been several reports of central nervous system
(CNS) involvement in Guillain-Barré syndrome (GBS),
which is usually associated with cytomegalovirus or myco-
plasma pneumonia (1-4). Although the neurological compli-
cations of Epstein-Barr virus (EBV) infection include a wide
spectrum of clinical syndromes involving the CNS and pe-
ripheral nervous system (PNS) (5, 6), GBS accompanied by
optic neuritis (ON) and a focal lesion in the central white
matter subsequent to EBV infection is very rare.

Case Report

A 49-year-old man with arterial hypertension experienced
a visual disturbance in his right eye accompanied by right
hemiparesis upon awakening. The patient had had a cough
and low-grade fever 7 days earlier. On physical examination,
the patient had a body temperature of 36.7℃ and a blood
pressure of 135/76. Neurological examination revealed mild

right hemiparesis (Medical Research Council [MRC] grade
4). Visual acuity was light perception in the right eye. Deep
tendon reflexes (DTRs) were slightly decreased in the right
upper and lower extremities. All other neurological findings
were normal. A complete blood count showed a hematocrit
of 44.5%, a WBC count of 7.78×109 cells/μL (67.5% neu-
trophils, 24.6% lymphocytes, and 5.8% monocytes), and a
platelet count of 274×109 cells/μL. The results of blood
chemistry, including transaminase, were normal, as were the
chest radiograph findings. Brain magnetic resonance imag-
ing (MRI) revealed a focal area of high signal intensity in
the left internal capsule on T2- and diffusion-weighted im-
ages, but there was no decrease in the apparent diffusion co-
efficient (ADC) value, and no gadolinium enhancement was
observed (Fig. 1). A test for visual evoked potential showed
no wave formation on the right side.
The CSF was clear, with an opening pressure of 17cmH2O,
WBC count of 3 cells/uL, glucose level of 72.2 mg/dL
(blood glucose of 128.5 mg/dL), and protein level of 55 mg/
dL. No microorganisms were observed on Gram- and acid-
fast bacilli (AFB)-stained smears or an Indian ink prepara-
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Figure 1. A focal area of high signal intensity on T2-weighted (A) and diffusion-weighted (B) 
MRI was noted in the posterior limb of the left internal capsule, which showed no gadolinium en-
hancement (C) and no decrease in the apparent diffusion coefficient (D). 

tion. CSF cryptococcal antigen was negative, as was PCR
for Mycobacterium tuberculosis and herpes simplex. The
CSF concentration of myelin basic protein was not elevated,
and the IgG index was normal. Oligoclonal bands were not
detected. Tests for vasculitic markers, including serum anti-
nuclear antibodies, extractable nuclear antigens and antineu-
trophil cytoplasmic antigen, were negative.
The patient was initially diagnosed with acute dissemi-

nated encephalomyelitis and treated with pulse intravenous
methylprednisolone (1 g/day for 3 days). On day 2, the
hemiparesis progressed to quadriparesis (MRC 2-3/5), and
DTRs were absent in all limbs.
Table 1 shows results of nerve conduction studies. There

was evidence of demyelination predominant in the distal
nerve terminals; motor distal latencies were substantially
prolonged in all the nerves tested with relative preservation
of nerve conduction velocities in the forearm and leg seg-
ments. Reduced median and ulnar sensory responses with
preserved sural responses were consistent with demyelina-
tion in the distal nerve segments. Figure 2 shows waveforms
in median and ulnar motor studies. Abnormal temporal dis-

persion of the distally evoked compound muscle action po-
tentials, again, supported demyelination in the motor nerve
terminals. Serum anti-GM1, GD1, GQ1b and MAG antibod-
ies were negative. Serologic tests for EBV were performed
by enzyme immunoassay. The patient was positive for anti-
bodies to viral capsid antigen (VCA) IgG and IgM and EBV
nuclear antigen (EBNA) IgG and IgM, but negative for
EBV-early antigen, diffuse or restricted (EADR) IgG and
IgM antibodies. Serologic tests for CMV, C. jejuni, and M.
pneumonia were negative.
The patient was diagnosed with atypical GBS associated
with EBV infection. Treatment with intravenous immuno-
globulin G (IVIgG) (0.4 mg/kg/day for 5 days) was started
on day 4. Bilateral peripheral facial palsy, dysphagia, and
mild dyspnea were noted on day 5, but the patient’s visual
acuity in the right eye improved to a finger count of 30 cm.
On day 35, the patient was able to walk without support,
and the visual acuity in his right eye improved to 0.16.
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Figure 2. Motor nerve conduction studies of the left median and ulnar nerves showed conduction 
block and temporal dispersion.

Table 1. Motor and Sensory Nerve Conduction Studies

Discussion

The clinical spectrum of neurological complications asso-
ciated with EBV infection is wide, but the exact incidences
of these complications are unknown. Some studies reported
an association between EBV infection and GBS in up to
10% of cases (7, 8).
In the present case, the patient initially presented with ON

and a focal lesion in the central white matter after develop-
ing mild symptoms of an upper respiratory infection, and
progressed to areflexic paralysis, bilateral facial nerve palsy,
and autonomic dysfunction, consistent with GBS.
Brain MRI suggested that the lesion was caused by sub-

acute infarction or demyelination. However, we thought that
this lesion was more likely to have resulted from demyelina-
tion than from subacute infarction because the MRI was per-
formed within 10 hours after the onset of weakness. How-
ever, it was uncertain whether the initial right-sided weak-
ness was due to the left-sided focal central white matter le-
sion or whether it was an early symptom of GBS.
Although infection and neurological symptoms may coin-

cide, there was a clear correlation between the clinical
symptoms and serological findings in the present case. Sero-
logic testing of early acute phase specimens for EBV sug-
gested reinfection (9, 10). EBV-associated neurological dis-
ease was previously thought to occur exclusively in cases of
acute primary infection and children. However, with the re-

cent development of improved diagnostic tools, there have
been several reports of EBV-related neurological complica-
tions associated with reactivated infection in adults (11, 12).
In most of the reported cases of GBS with ON, the tem-
poral profile of GBS differed from that of ON (1, 13). This
biphasic illness profile suggests that an autoantigen was lib-
erated from the nervous system during the first attack and
subsequently sensitized the host to cause the second insult
(13). However, in the present case, GBS developed at the
same time as ON, which suggests that an epitope shared by
the CNS and PNS was targeted. The patient’s visual acuity
improved, but the hemiparesis progressed to quadriparesis,
and peripheral facial nerve palsy and autonomic symptoms
began to develop after steroid pulse therapy. Although the
exact mechanism is not fully understood, the pathogenesis
of ON or central white matter lesion development may dif-
fer from that of GBS.
Given the widespread prevalence of human EBV infection
throughout the world, it is likely that the burden of neuro-
logical disease associated with EBV has been underesti-
mated. Furthermore, EBV may present atypically, and it has
been associated with a wide spectrum of neurologic dis-
eases. EBV should be considered when a patient presents
with both CNS and PNS symptoms. Simultaneous treatment
of high-dose steroid pulse and IVIgG therapy may be more
helpful in reducing the incidence of adverse neurological
outcomes than IVIgG monotherapy in these cases.
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