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Occurrence, clinical manifestations, and prognosis
of Guillain-Barre syndrome

H Rantala, M Uhari, M Niemela

Abstract
In order to obtain more information on the
incidence of Guiliain-Barre syndrome and
recent developments in its prognosis, we
analysed the severity and prognosis of
Guillain-Barre syndrome in children diag-
nosed and treated during the years 1980-6
throughout Finland. The criteria for Guillain-
Barre syndrome were fulfilled in 14 boys and
13 girls. The mean annual number of cases of
Guillain-Barre4 syndrome was thus 3-9, giving
a mean annual incidence of 0-38/100 000 of
population under 15 years of age (95% confi-
dence intervals 0.25 to 0-56/100 000). The
incidence of Guillain-Barre syndrome causing
permanent neurological defects in children
under 15 years of age was 1-4/10 million
annually (95% confidence intervals 0*035 to
7-8/10 million). Our figures appeared to be
one fourth to a half of that reported earlier in
children and even lower than those in adults.
Although there were no deaths among our
patients, mortality from Guillain-Barre syn-
drome seems to have remained similar for the
last 20 years despite current awareness of the
possibility of cardiac arrest and respiratory
failure.

Patients and methods
SOURCES OF DATA
The Finnish National Board of Health keeps a
central database on the diagnosis, sex, and age
of the patients discharged from all the hospitals
in the country. Patients discharged during the
period from 1 January 1980 to 31 December
1986 from paediatric wards with a diagnosis of
any kind of polyneuropathy were listed and
their case histories reviewed by us. The mean
population at risk in Finland during 1980-6 was
1-02 million.

CRITERIA FOR GUILLAIN-BARRE SYNDROME
The findings listed by the Guillain-Barre' syn-
drome study group were used as criteria (table
1).9 The case histories of 83 children were
reviewed by a paediatric neurologist (HR) and
14 boys and 13 girls were found to fulfil the cri-
teria.

STATISTICAL METHODS
The occurrence of cases of Guillain-Barre syn-
drome was assumed to follow an even distribu-
tion in time and place. Confidence intervals
were calculated based on a Poisson distribution.

The overall annual incidence of the Guillain-
Barre syndrome has been estimated to be 1-7/
100 000 persons,1 but no separate incidence
figures are available for children. Similarly our
knowledge of the impact of Guillain-Barre syn-
drome at the population level is incomplete. In
general, reports concerning Guillain-Barre syn-
drome in children are based on patients treated
in one referral hospital,'`8 which may cause bias
in assessments of the severity of Guillain-Barre
syndrome, as the worst cases are most likely to
be reported. On the other hand, its severity and
prognosis in childhood have been evaluated in
surveys involving patients treated mainly dur-
ing 1960-70.1-7 In these series mortality varied
up to a maximum of 9%,6 most of the deaths
being caused by cardiac arrest or respiratory
failure.8 It may be that the awareness of these
events and the better possibilities for treating
such patients have improved the prognosis for
Guillain-Barre syndrome during the last 10
years.

In order to obtain more information about
the incidence of Guillain-Barre syndrome and
recent developments in its prognosis, we analy-
sed its severity and prognosis in children,
reviewing the literature and the records of
patients diagnosed and treated during the years
1980-6 over the whole of Finland.

Results
The mean annual number of cases of Guillain-
Barre syndrome was 3 9, giving a mean annual
incidence of 0-38/100 000 of population under
15 years of age (95% confidence intervals 0-25 to
0-56/100 000). The incidence of Guillain-Barre
syndrome causing permanent neurological
defects in children under 15 years of age was
1-4/10 million annually (95% confidence inter-
vals 0 035 to 7-8/10 million). The patients were
evenly distributed in terms of age, which varied
between 0-4 and 14-3 years. A preceding infec-
tion was verified in 23 patients with respiratory
symptoms occurring most frequently (n= 18). A
vaccination before the symptoms was recorded
in 11 patients.
The disease began from the lower extremities

in 25 patients, one had paresis of the urinary
bladder as the first sign of the disease, and one
had paraesthesia (table 1). Nine had facial palsy,
three had paresis of the abducens nerve, one
had a bilateral hypoglossus paresis, and two had
bulbar paresis. Twenty children had pain in the
back or in the lower extremities two to 14 days
before the onset of the neurological defects.
Four children had meningism. An increase in
blood pressure requiring medical treatment was
found in one patient.
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Table I Diagnostic criteria for the Guillain-Barre
syndrome as laid down by the Guillain-Barre syndrome study
group,9 and numbers ofpatients fulfilling the criteria in the
present series

Criteria No of
patients

Features required for diagnosis:
Progressive motor weakness in more than one limb 27
Areflexia or appreciable hyporeflexia 27
Cerebroseinal fluid cell counts ofno more than
50/mm monocytes or 2/mm3 polymorphonuclear
leukocytes 26*

Features strongly supportive of the diagnosis:
Progression over some days to a few weeks 27
Cranial nerve involvement 13
Onset of recovery two to four weeks after half in

progression 27
Raised cerebrospinal fluid protein after one week

ofsymptoms 26*
Abnormal electrodiagnostics with slowed

conduction or prolonged F waves 20

*Lumbar puncture was not performed on one patient because of
a suspicion of increased intracranial pressure.

A lumbar puncture was performed in all cases
except one, where it was avoided because of a
suspicion of increased intracranial pressure.
Protein concentration in the cerebrospinal fluid
was increased in all the patients (mean (SD)
1177 (774) mg/l). None had pleocytosis.

Five children needed assisted ventilation, all
of whom received corticosteroids, and a plas-
mapheresis was performed on three of them. No
one else received corticosteroids or plasmapher-
esis. The symptoms worsened over one to 33
days (mean 8-5 days), but none of the patients
died. The duration of hospitalisation varied
from four to 70 days (mean 34-1 days).

Eighteen children required physiotherapy for
a period of three weeks to 22 months (mean 155
days) after discharge from hospital; All the chil-
dren became symptomless in 22 days to 22
months (mean 158 days), except for one girl
who still has a severe sensory neuropathy 5 5
years after the acute phase.

Discussion
The annual incidence of Guillain-Barre syn-
drome in children under 15 years of age 0 38/
100 000 is very low compared with that in
adults. Kennedy et al found a lower incidence of
Guillain-Barre syndrome among patients less
than 40 years of age than in older ones, the inci-
dence rates being 1 1 and 3-3/100 000 of popu-
lation, respectively.1 They did not give any
separate incidence figures for children, how-
ever. Our figures are one fourth or a half of
those reported in Western Australia, which
were 1-13/100 000 in children of 0-9 years of
age and of 0-62/100 000 in patients of 10-19
years of age.'0 The figures are not fully compa-
rable, however, as the numbers of children
under 15 years of age are not available from
their data.'0
Our study covered the whole population for

seven years, during which there was a cluster of
Guillain-Barre syndrome temporally associated
with an oral polio vaccine campaign. "l Thus our
figures, if anything, are somewhat higher than
the real incidence. The cases were collected
starting with a loose initial diagnosis to ensure

that all cases were found. The heads of the
paediatric wards in the country were aware that
we were collecting cases of Guillain-Barre syn-
drome during 1980 to 1986 and this improved
our coverage. Thus it is very unlikely that any
significant number of cases were left unre-
corded. Sometimes Guillain-Barre syndrome is
difficult to diagnose, however, and those with a
totally wrong diagnosis or a mild clinical symp-
tomatology with myalgia and temporal muscu-
lar weakness could have been left out of our
survey.

Although the acute symptoms were severe in
most cases, the outcome was good. The symp-
toms of Guillain-Barre syndrome did not differ
significantly from those in earlier reports,'-8 but
the great number of children with severe muscle
pain was striking and caused differential
diagnostic difficulties. There was no mortality,
and the incidence of late sequelae was only 1-4/
10 million children under 15 years of age. Ear-
lier reports have mentioned mortality due to
cardiac arrest or respiratory insufficiency
because of either bulbar paresis or paresis of the
respiratory muscles.6 8 Cole and Matthew
emphasised the importance of the possibility of
aspiration, which may unexpectedly precipitate
the need for mechanical ventilation.8 Oral feed-
ing should be avoided in the presence of bulbar
involvement and poor respiratory function.
Fluid balance should be ensured by intravenous
infusion whenever there is any indication of
autonomic disturbances and whenever oral
feeding has been denied. Pulmonary collapse or
consolidation was not a problem in our patients,
which may indicate that the doctors were aware
of the dangers of oral feeding in cases of
Guillain-Barre syndrome. None of our patients
had cardiac involvement, nor were reports
found of cardiac arrhythmias treated with a
pacemaker. The use of artificial pacing might
nevertheless be one important improvement
achieved in the treatment of Guillain-Barre
syndrome.
The five children with the most severe symp-

toms in our survey needed assisted ventilation
and received corticosteroids, and plasmapher-
esis was also performed on three of them. All
returned to full health without any sequelae.
The prognosis cannot be predicted on the basis
of the severity of the acute phase.8 There is no
evidence of corticosteroids being effective. 2 In
the controlled trials of plasmapheresis in adults
it has been found to be either ineffective or to
have shortened the duration of severe weakness
and assisted ventilation, but no effect has been
reported on the mortality.9 13 14 The experience
of plasmapheresis in Guillain-Barre syndrome
in children is limited. Khatri et al reported good
clinical responses in their uncontrolled series of
11 children with Guillain-Barre syndrome.'5 If
plasmapheresis is to be used it should be
employed in the early phase of the disease and
by those who have experience with intensive
plasmapheresis in paediatric patients. 5 Recently
it has been reported that intravenously adminis-
tered immune serum globulin may be beneficial
in childhood Guillain-Barre syndrome. 16
No temporal trend in the prognosis was

found in the combined data on Guillain-Barre
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Table 2 Prognosis for Guillain-Barre syndrome in different studies

Authors Time No of Selection No (%) of Assisted
patients deaths ventilation

Markland and Riley' 1951-63 19 Hospital 0
Paulson6 1961-8 46 Hospital 4(9) 11
Briscoe et al'7 1970-85 24 Hospital 1(4) 1
Evans'8 1971-7 18 Hospital 0 2
Hogg et al'9 1972-6 5 Population 1(20) 1
Kleywegetal2" 1975-87 18 Hospital 2 (11) 4
Cole and Matthew8 1977-84 11 Hospital' 2 (18) 11
Present series 1980-6 27 Population 0 5

Combined 168 10(5 9) 35

*Only those needing assisted ventilation were included.

syndrome in children (table 2). Although we
found no mortality, our survey did not signifi-
cantly differ from those reported earlier. The
frequency of the need for assisted ventilation of
5/27 is a common figure, indicating that our
patients represent a typical series of cases of
Guillain-Barre syndrome despite being based on
a nationwide survey.

Although Guillain-Barre syndrome is a rare
disease with a relatively good long term out-
come, it causes a long period of hospitalisation
and a prolonged need for rehabilitation. The
Guillain-Barre syndrome is still a serious and
sometimes life threatening condition.

This research was supported financially by the Paulo Founda-
tion, Helsinki, Finland.
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Commentary
Rantala and colleagues report an age specific
annual incidence of 0-38/100 000. Similar
figures have been reported from Denmark,'
Norway,2 and the USA.3 The last mentioned
study reported a linear increase in incidence
with increasing age throughout childhood and
adult life. These reports, however, can only
describe the course of the condition in cases in
whom the correct diagnosis is made.

Hospital based reports have emphasised the
difficulties of diagnosis, especially in children.
Three of the last five personal cases have been
referred for the first time after cardiac arrest
and still bearing other diagnoses. Of the remain-
ing two, one had been misdiagnosed as encepha-
litis and the other had prominent pain and
cramps, preserved reflexes and reasonable pre-
servation of power at the time when cerebrospi-
nal fluid examination and neurophysiology con-
firmed the diagnosis.
The classical signs of limb weakness and

hyporeflexia may be unimpressive early in the
illness. Again, abnormalities of cerebrospinal
fluid protein and nerve conduction velocity may
not be striking early in the illness. The Guillain-
Barre study group listed,4 in addition to those
features tabulated by Rantala et al, the following
other clinical features strongly supportive of the
diagnosis: mild sensory signs or symptoms,
autonomic dysfunction, initial absence of fever,
and relative symmetry of impairment. The
diagnosis should be considered in any child with
acute or subacute unexplained ataxia, cranial
nerve palsies, weakness or pain in the trunk
and/or limbs. Patients with Guillain-Barre syn-
drome may be misdiagnosed as having encepha-
litis (which may also accompany the Guillain-
Barre syndrome), myositis, cachexia, arthralgia,
arthritis, transverse myelitis, behaviour dis-
order, or hysteria. Prominent cranial nerve
involvement may lead to an apparent absence of
brainstem reflexes and be misinterpreted as
coma, particularly if accompanied by limb para-
lysis. The Miller-Fisher variant may present
with cranial nerve involvement ataxia and prop-
rioceptive loss without detectable motor weak-
ness.
The differential diagnosis of subacute poly-

neuropathy includes glue sniffing, diphtheria,
botulism, heavy metal poisoning, poliomyelitis,
organophosphate poisoning, myasthenia gravis
(tick paralysis), and rabies.
The series of Rantala et al is similar to others

in reporting the need for assisted ventilation
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