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Case Report

Acute combined central and peripheral nervous system
demyelination: a case report

Young Eun Roh, Young Mi Kim

Department of Pediatrics, Pusan National University Hospital, Pusan National University School of Medicine, Busan,
Korea

Guillain-Barré syndrome (GBS) and acute disseminated encephalomyelitis (ADEM) are demyelinating neurologic
disorders with different target organs. Although they share similar pathogenetic mechanism, reports of
simultaneous occurrence of the 2 disorders are rare. A 2 year 6 month old girl visited our hospital for fever,
cough, and general weakness. Although the muscle power of extremities showed mild weakness and voiding
difficulty, initial deep tendon reflex of both knees and ankles was normal. A nerve conduction study to evaluate
the weakness revealed the absence of F waves. Cerebrospinal fluid analysis demonstrated pleocytosis with
lymphocyte predominance and elevated protein levels. Magnetic resonance imaging showed abnormal T2
hyperintensity in pons, medulla and spinal cord. Serum anti-GD1b antibody was positive. Based on clinical
findings, laboratory findings, nerve conduction study, and neuroimaging, the diagnosis of GBS and ADEM was
made. This is the first case of GBS accompanied by ADEM in Korea.
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Guillain-Barré syndrome (GBS) and acute dis-
seminated encephalomyelitis (ADEM) are caused
by immunologic dysregulation commonly asso-
ciated with a prior infection or vaccination.1,2
GBS produces inflammatory demyelination of the
peripheral nervous system (PNS). Characteristic
features of GBS are progressive, symmetric muscle
weakness with decreased deep tendon reflex.!
ADEM is a demyelinating disorder of the central
nervous system (CNS) and encephalopathy is the
cardinal feature.? Pathogenesis of GBS and ADEM

is not completely understood. Despite the differ-

ence of targeted neurologic system, these two dis-
orders are commonly triggered by environmental
stimuli and explained as immune responses against
the nervous system.'™ Co-occurrence of GBS and
ADEM is uncommon. We report a Korean girl with

GBS concurrent with ADEM.

CASE

A 2 year 6 month old girl presented with general

weakness for 2 days. She had fever and cough
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for 11 days. Her oral intake decreased to 10% of
usual meals, the sleep duration was longer than
usual, and she demonstrated voiding difficulty. At
the time of admission, the patient was drowsy pre-
senting a Glasgow Coma Scale (GCS) of 14/15 (eye
3, motor 6, verbal 5) with the following vital sign:
blood pressure, 100/60 mmHg; pulse, 156/min;
and body temperature, 37.4C. Upon examination,
coarse breathing sound with rale was heard on
both lung fields. Neurologically, there was no cra-
nial nerve dysfunction, and her motor power in
the upper and lower extremities was decreased
to grade IV and III respectively with no sensory
abnormalities. Deep tendon reflexes were intact
with negative Babinski sign. Ataxia, oph-
thalmoplegia, and facial palsy were not observed.

White blood cell count (20,190/ul, segmented
neutrophil 26%) and C-reactive protein level (1.28
mg/dL) increased. Metabolic studies and thyroid
function tests were normal. Lumbar puncture re-
vealed pleocytosis (99 cells/high power field; 82%
lymphocytes) with elevated protein (77.3 mg/dL)
and negative gram stain and culture. Polymerase-
chain reactions for several respiratory virus and
mycoplasma pneumonia antibodies were all
negative. Chest x-ray showed peribronchial in-
filtration in the left lower lobe, and abdomen x-ray
showed paralytic ileus due to the autonomic dis-
turbances (Fig. 1).

Cerebrospinal fluid (CSF) analysis showed pleo-
cytosis mainly lymphocyte, so intravenous delivery
of mannitol was initiated under suspicion of aseptic

meningoencephalitis. In addition, intravenous
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ampicillin/sulbactam was started for pneumonia.

On third hospital day, her knee reflexes were
decreased to +/+, and ankle reflexes were absent.
She showed stuporous mentality. Nerve con-
duction studies (NCSs) indicated an early stage

acute poly-

inflammatory  demyelinating
radiculoneruopathy with absent F waves in a nerve
conduction study. The motor and sensory con-
duction velocities were normal. She was given in-
travenous immunoglobulin (400 mg/kg/day) for
5 days upon a diagnosis of GBS. Intrathecal im-
munoglobulin synthesis and oligoclonal bands
were not detected. Anti-GD1b antibody im-
munoglobulin M was detected with high titer 55.61
(normal: < 20) and anti-GQIb antibody immunoglobulin
G was negative. Electroencephalography was nor-
mal during sleep, Brain magnetic resonance imag-
ing (MRI) showed diffuse and subtle T2 hyper-
intensity in both pons and medulla. Spine MRI
revealed nonspecific T2 hyperintensity at conus
medullaris of spinal cord (Fig. 2). She was diagnosed
with GBS based on weakness and loss of deep ten-
don reflex of extremities, abnormal nerve con-
duction study, monophasic course, anti-GD1b.
Concurrent ADEM was diagnosed based on her
encephalopathy, negative findings in viral serology
and bacterial culture of the CSF, an abnormal brain
imaging showing T2 hyperintensity in brainstem,
and exclusion of other causes for encephalopathy.

Although the present patient had encephalop-
athy and abnormal findings in brainstem on brain

MRI, we excluded Bickerstaff’'s brainstem ence-

phalopathy and Miller-Fisher syndrome because



Acute combined central and peripheral nervous system demyelination

Fig. 1. Abdomen X-ray showed paralytic ileus.

there was no typical symptom such as ataxia and
ophthalmoplegia and anti-GQ1b antibody was
negative. Cases of ADEM with demyelinating le-
sions confined to the brainstem have been
reported.

She was given intravenous immunoglobulin (400
mg/kg/day) for 5 days. A follow-up brain MRI and
spinal MRI performed 4 weeks after the end of
treatment were normal (Fig. 3). Knee jerks in both
sides and motor weakness have fully resolved and

she has been doing well for over 6 months.

DISCUSSION

The international Pediatric Multiple Sclerosis
Study Group (IPNSSG) provided criteria of ADEM,
including 1) a first clinical CNS event with pre-
sumed inflammatory demyelinating case, 2) ence-
phalopathy, not explained by fever, 3) no new clin-
ical and MRI finding emerge 3 months or more
after the onset, and 4) abnormal brain MRI during
acute phase.* GBS can be diagnosed when there

is bilateral weakness of limbs, decreased deep ten-
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Fig 2, 3. Magnetic resonance imaging studies of brain and thoracolumbar spine. Initial T2 weighted
images showed diffuse, subtle, high signal lesion in brain stem (Figure 2) and conus medullaris of
spinal cord (arrowhead), and distended bladder due to neurogenic bladder (Figure 3).

don reflexes, monophasic course, albumino-cyto-
logic dissociation, consistent NCS findings, and
absence of alternative diagnosis for weakness.’
Several potential mechanisms have been sug-
gested, which include immune responses to a com-
mon epitope component of both PNS and CNS
myelin and general susceptibility to autoimmune

8 Coincidental occurrence might be

disease.
possible. However, these do not explain the precise
mechanisms of co-occurrence and the rarity of
simultaneous occurrence of peripheral and central
demyelinating disorders.

Our patient had simultaneous GBS and ADEM.

PNS involvement was proven by the clinical and

electrophysiological studies, CSF findings, and
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positive serum anti-GD1b antibody. CNS involve-
ment was identified by brain MRI, spinal MRI, and
pleocytosis in CSF. Although acute inflammatory
demyelinating disorders of the nervous system se-
lectively involve either CNS or PNS, demyelinating
diseases of both systems are related to autoimmune
mechanisms.'? ADEM usually affects CNS, and GBS
predominantly involves PNS, but few studies pres-
ent involvement of others. Considering acute onset
of disease, presenting encephalopathy, no history
of neurologic signs suggestive of earlier demyeli-
nating episode, and T2 hyperintensity in Brain MRI,
the patient diagnosed with ADEM. Through the
onset of acute motor sign, absent reflexes, and

lumbar puncture revealing albumino-cytologic
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dissociation, the diagnosis of GBS was made. In
our case, the patient showed positive serum an-
ti-GD1b antibody closely associated with GBS,
which means not a spectrum of ADEM involves
PNS.

To our knowledge, there have been only four
reports of seven patients with concomitant ADEM
and GBS in children.®® Bernard, et al reported
a case of GBS and ADEM which evolved to chronic
inflammatory demyelinating polyradiculoneuropathy.®
GBS and ADEM occurred simultaneously or se-
quentially in all patients. The range of age was
from 2.6 to 16 years. Our patient was 2.6 years
old, and is the youngest patient reported thus far.
5 patients among 7 patients had acute infectious
illness, but there was no correlation with
vaccination. Peripheral demyelinating neuropathy
was demonstrated by electrophysiological studies,
such as electromyography and NCS. Central de-
myelinating lesions were identified by CSF findings
and neuroimaging. All patients were treated with
methylprednisone or intravenous immunoglobulin.
Prognosis was very good in all patients. Pleocytosis
of CSF was observed in 4 out of 7 patients with
GBS and ADEM in children. Our patient also showed
CSF pleocytosis. The CSF cell count in GBS is typi-
cally normal and pleocytosis is an unusual finding
of GBS. In clinical GBS, elevated cell counts alert
the physician to consider alternative diagnosis.™
Infectious myelitis caused by enterovirus, herpes
simplex virus, Epstein-Barr virus, and cytomegalo-
virus can show similar clinical symptoms with

GBS.!° Human immunodeficiency virus infection

associated with GBS can produce CSF pleocytosis, !
and CNS demyelination associated with GBS can
present with CSF pleocytosis.®!°

In summary, we report a girl with GBS associated
with ADEM. Although simultaneous GBS and ADEM
are rare, the combination of the two diseases has

been continuously reported. Further study is need-

ed to explain this combination and its prognosis.
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