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Brain stem glioma presenting as gastro-oesophageal reflux

M J MAHONY, J D KENNEDY, A LEAF, D J MATTHEW, AND P J MILLA

Department of Child Health and Respiratory Unit, Institute of Child Health and Hospital for Sick Children,
London

SUMMARY Brain stem gliomas may present as
gastro-oesophageal reflux. In such cases gastro-
oesophageal reflux presents atypically late, and
computed tomography may not detect the presence
of the tumour until late in the course of the disease.

Gastro-oesophageal reflux occurs commonly in
infants and typically presents with vomiting soon
after birth. Respiratory symptoms associated with
aspiration, iron deficiency anaemia with oesophagi-
tis, and failure to thrive are, however, well
recognised.' Gastro-oesophageal reflux may also
occur in a variety of disorders of the central nervous
system, including cerebral tumours. In these latter
disorders the presentation of reflux is often atypical.
We describe here three children with brain stem
gliomas who presented initially with gastro-
oesophageal reflux.

Case reports

Case 1. A boy was born at term, with a birth weight
of 3150 g. At the age of 8 months he started to
vomit. Investigations yielded no abnormality on
chest or skull x-ray film, barium meal and follow
through examination, jejunal biopsy, repeated mid-
stream urine specimen examinations, metabolic
screening, and computed tomography. Cerebro-
spinal fluid was xanthochromic, but subsequent
carotid angiography yielded normal results.
Vomiting continued and at 11 months physical
examination revealed brisk knee reflexes only, with
weight 5-7 kg (<3rd centile), height 72 cm (10th
centile), and head circumference 44 cm (3rd
centile). A barium meal examination showed a large
hiatus hernia with free gastro-oesophageal reflux,

and oesophagoscopy showed oesophagitis. A
Nissen's fundoplication was performed. After
operation the patient developed stridor and signs of
a pseudobulbar palsy. Brain scan showed dilatation
of the ventricles, with a tumour mass surrounding
the fourth ventricle. Despite a ventricular drain,
ventilation, and intensive support, the patient's
condition continued to deteriorate and he died.
Postmortem examination confirmed the presence

of a large tumour, which filled the fourth ventricle
and invaded the medulla, pons, and right cerebellar
hemisphere. Both the nucleus ambiguus and tractus
solitarius were involved. Histology showed a poorly
differentiated glioma.

Case 2. A boy was born normally at term, with a
birth weight of 3300 g. At the age of 4 months he
developed attacks of breath holding, but he thrived
otherwise. By 9 months he was vomiting and
experiencing paroxysms of coughing. Investigations,
including barium meal, oesophagogastroscopy,
metabolic studies, electroencephalography (EEG),
and computed tomography, yielded normal results.
His symptoms continued and by 12 months he
presented as a thin, wasted child with persistent
drooling, absent ankle reflexes, tongue furrowed on
the left side, and his neck held in extension. His
weight was 7-65 kg (<3rd centile), height 72 cm (3rd
centile), and head circumference 46-5 cm (25th
centile). Blood pressure was 110/70. All investiga-
tions, including auditory evoked responses, EEG,
computed tomography, and those for Riley-Day
syndrome, produced normal results except a barium
meal examination, which now showed a dilated
oesophagus with disordered motility.
Vomiting continued and because of the ineffective

and poorly coordinated peristalsis a Nissen's fundo-
plication and pyloroplasty was performed at 15
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Figure Twenty four hour oesophagealpH study in case 3.
Gastro-oesophageal reflux (pH <4) was presentfor 28-5%
ofthe recording.

months. The vomiting resolved after surgery and he
started to thrive. His breath holding attacks later
became a major problem and at 2*5 years he was
reassessed. Neurological examination, a further
computed tomogram, and an EEG yielded normal
results. The cyanotic attacks and apnoea were
thought to be due to severe voluntary breath
holding. He died suddenly and unexpectedly at
2 years 11 months. At postmortem examination a

tumour was found, involving the upper medulla,
invading the floor of the fourth ventricle, and
affecting the nuclei of the seventh to 10th cranial
nerves. It was shown to be a gangliocytoma.

Case 3. This boy was born at term weighing 3500 g.
At 8 months episodes of vomiting and choking
developed. Examination revealed generalised wast-
ing only. Extensive investigations, including meta-
bolic screening, jejunal biopsy, chest and abdominal
x-ray films, upper gastrointestinal endoscopy,
microlaryngoscopy, and computed tomography, all
yielded normal results. His symptoms continued and
at 15 months he weighed 7-5 kg (<3rd centile) and
had a height of 76 cm (10th centile) and a head
circumference of 48 cm (50th centile). Examination
produced normal results apart from brisk deep
tendon reflexes. A barium meal examination
showed a sliding hiatus hernia with gastro-
oesophageal reflux, which on 24 hour oesophageal
pH study was present for 28-5% of the time
(Figure). A midline posterior fossa mass was found
on computed tomography. At operation the tumour
had infiltrated the floor of the fourth ventricle and
extended down the cervical cord to the second
cervical vertebra. A subtotal resection of a grade II

astrocytoma was performed. The patient is being
followed up as an outpatient.

Discussion

The three patients described here all presented with
vomiting due to gastro-oesophageal reflux, but the

timing of presentation was atypically late for infan-
tile reflux.
The pathophysiology of gastro-oesophageal reflux

is complex and involves a number of factors,
including lower oesophageal sphincter tone,
oesophageal motility, and gastric emptying. Resting
tone in the lower oesophageal sphincter is largely
myogenic but is influenced by neural and humoral
factors both in an excitatory and inhibitory fashion.
The neural component is composed of extrinsic and
intrinsic neural elements. The extrinsic element is
almost entirely the vagus nerve, which supplies a
network of intramural branches to the distal
oesophagus and is largely responsible for sphincter
relaxation.2
The brain stem may therefore modulate

oesophageal motility through vagus nerve projec-
tions to the oesophagus. The neurophysiological
basis for this has been provided by animal studies in
which electrical stimulation of brain stem structures,
the dorsal motor nucleus of the vagus, and the
nucleus ambiguus resulted in dysmotility of the
upper gastrointestinal tract in cats. The present
cases highlight the clinical relevance of these animal
studies and are further strengthened by a recent
report of the presentation of a brain stem glioma
with disordered motility of the upper gastro-
intestinal tract.5 Thus there is both clinical and
experimental evidence to support an association
between brain stem lesions and disordered oesopha-
geal motility or even hiatus hernia. It has been
suggested that the latter is due to contraction of the
longitudinal smooth muscle layer of the oesopha-
gus.6 Thus if there is disordered extrinsic inner-
vation through the vagus nerve this may well by
important in the genesis of the hiatus hernia.

Brain stem tumours present insidiously as the
tumour infiltrates between normal neural structures,
separating rather than destroying them. Obstruction
of flow of cerebrospinal fluid occurs late and the
diagnosis is usually suggested by the presence of
cranial nerve and long tract signs in the absence of
signs of raised intracranial pressure.7

In the three patients described here we suggest
that tumour infiltration of the brain stem resulted in
disordered oesophageal motility with consequent
gastro-oesophageal reflux. It was important that the
presenting symptoms of reflux in these patients was
atypically late, with vomiting developing towards
the end of the first year of life. Initially, computed
tomograms yielded normal results in all patients,
and this emphasises that computed tomography
rarely provides adequate delineation of the brain
stem to exclude a tumour in the early stages.
We thank Professor R 0 Weller for the neuropathology report on
the patient in case 2.
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Prognosis in Guillain-Barre, syndrome

D M BRISCOE, J B MCMENAMIN, AND N V O'DONOHOE

Department of Neurology, Our Lady's Hospital for Sick Children, Dublin, Ireland

SUMMARY Clinical recovery started in 23 children
with Guillain-Barre syndrome after a mean time of
19 days and to full recovery in 15 was 6-2 months.
Long term follow up indicated that 19 with acute
onset had completely recovered clinically and three
with subacute onset had a chronic relapsing or
protracted course.

Guillain-Barre syndrome was described more than a
century ago, but little has been written about the
long term outcome in children. Subacute presenta-
tion, severe or prolonged illness, profound sensory
loss, papilloedema, CSF pleocytosis, gross slowing
of nerve conduction, and onion bulb formation on
nerve biopsy are associated with incomplete
recovery.1-3 Most studies deal with adult patients.
Eberle et al, however, referring specifically to
Guillain-Barre syndrome in childhood, found that if
16 days elapsed without improvement after the
weakest point was reached there was a 96%
probability that recovery would not occur, and if the
plateau before improvement lasted longer than 18
days incomplete recovery was almost certain.2 Be-
cause the patients in that study were followed up for
a fairly short time and because our experience has
been quite different we report the long term
outcome in a well defined group of children.

Patients and methods

We studied patients admitted to our hospital during
the period January 1970 to December 1985. They
were selected according to recommended clinical

criteria: progressive motor weakness affecting more
than one limb with or without cranial nerve involve-
ment, arreflexia, and absence of pleocytosis.4
Twenty four patients (13 male and 11 female aged
from 19 months to 13 years (mean age 4 years 7
months)) fulfilled the criteria.

Results

Twelve patients had had a preceding illness or
event, upper respiratory tract infection being the
most common (seven cases); the others comprised
measles (two cases), mumps (one), infectious mono-
nucleosis (one), and pneumoencephalography for
suspected hydrocephalus (one).
Twenty one patients presented acutely (symptoms

for three weeks or less before maximum deficit) and
three subacutely (symptoms for six weeks or more
before maximum deficit). Three patients who pre-
sented acutely had the Miller-Fisher variant.5 At the
time of maximum neurological deficit 10 patients
suffered muscle weakness in both arms and legs.
This was severe in four, who also had weak
diaphragms. Only one patient required ventilation.
Eight patients had evidence that the cranial nerves
were affected (facial palsy alone in three and
multiple cranial nerves affected in five). Six had
evidence of autonomic neuropathy manifested as
hypertension (three cases), hypotension (one), car-
diac arrhythmia (three), profuse sweating (two),
and sphincter disturbance (two). The cerebrospinal
fluid (CSF) was examined in all patients at least
once. A raised CSF protein concentration (mean 1-6
g/l, range 0-1-6-0 g/l) in the absence of a cellular
response (less than 10 cells/field) was found in 22
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