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Eosinophilic meningitis: cause of a chronic pain
syndrome

P D Clouston, A J Corbett, D S Pryor, R Garrick

Abstract
Three tourists developed eosinophilic
meningitis after visiting the Fijian
Islands. Two had a severe and long last-
ing illness with chronic intractable pain.
In one patient electrophysiological
studies and MRI scan of the brain were

abnormal and provided evidence of both
radicular and cerebral parenchymal
involvement by the most likely causative
agent, Angiostrongylus cantonensis.
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By 1965 eosinophilic meningitis was well
recognised as occurring on many Pacific
Island groups.' The disease characteristically
follows a self limiting course lasting several
weeks with headache, meningism, and
cerebrospinal fluid eosinophilia. In addition,
an acute sensory disturbance, fever and cran-

ial neuropathy may be present.2" Recent
reports have described a more severe illness
with delirium, limb weakness and occasional
fatality.7 The only causative agent described
in the Pacific in such cases has been the rat
lung worm Angiostrongylus cantonensis. Infec-
tion by this agent is usually acquired by the
consumption of poorly cooked snails, fresh-
water prawns and, rarely, unwashed lettuce.28
The fully mature nematodes live in rat pul-
monary arteries. Snails eat rat faeces contain-
ing the first stage larvae. Not only rats but
other hosts such as crabs, frogs or freshwater
prawns ingest the snails or slugs which carry
the immature larvae.

Following human ingestion larvae migrate
to the central nervous system where they are

unable to complete their life cycle and the
larvae die.39 The human disease is caused by
both the effects of larval migration and the
inflammatory reaction that occurs when larvae
die in the nervous system."'' Neither cor-

ticosteroids nor antihelminthics have been of
any benefit in alleviating this illness.2
Three patients who developed eosinophilic

meningitis after visiting the Fijian Islands are

described. Two had a severe form of the
illness.

Case reports
CASE ONE
A 44 year old woman became ill on 15 Sep-
tember 1987, three days after returning to
Australia from a week's holiday in Fiji. Dur-
ing her stay the patient recalled eating a meal
of snails and prawns. The initial symptoms
were malaise, anorexia, abdominal discomfort

and lower limb mvalgia. Several days later she
developed a left lower motor neuron facial
palsy which was treated with a two week
course of prednisone. A CT scan performed
on 21 September 1987 was normal. On the 8
October 1987 the patient was admitted to
Concord Hospital, Sydney, complaining of
persistent lower limb myalgia, abdominal pain
and nausea. For the preceding three days she
had been vague and slightly confused. She
was afebrile and normotensive. She per-
severated and was unable to write a sentence
or perform a constructional task adequately.
Examination demonstrated left lower motor

neuron facial palsy but no other abnormal
neurological sign. Full blood count, eosino-
phil count, chest radiograph electrolytes and
creatinine were normal. Liver transaminases
were elevated, AST 43 U/L and gamma
glutamyl transferase 53 U/L. An EEG
demonstrated temporal slow wave activity
more prominent on the left with several left
temporal sharp waves. A lumbar puncture was
recommended but the patient refused and
discharged herself.
On 28 October 1987 the patient complained

of ten days of headache, horizontal diplopia
for one week and persistent trunk and limb
paraesthesiae. Mental state assessment was
normal. Neurological examination showed
bilateral abducens palsies, left papilloedema,
slight neck stiffness and minor right arm
weakness. The previous left facial weakness
had resolved. Her right arm weakness
involved intrinsic muscles of the hand, exten-
sor digitorum communis, extensor carpi
radialis and the triceps. The right triceps and
supinator jerks were reduced. Sensation to
pin, temperature and light touch were normal
even in areas where the patient experienced
paraesthesiae. Proprioception was intact. An
LP showed turbid cerebrospinal fluid (CSF)
with a pressure of greater than 30 cm H20.
CSF protein was 0 7 g/l and CSF glucose 1-8
mm/l (serum glucose 4 5 mm/l). CSF cell
count was 509 white cells/mm3 and cytological
examination showed 82% lymphocytes, 13%
eosinophils, 40% plasma cells and 1% baso-
phils consistent with eosinophilic meningitis.
Visual and brainstem auditory evoked respon-
ses and a cerebral CT scan were all normal.
An MRI scan of the brain was obtained two

months after the onset of the illness and
showed multiple discrete white matter lesions
in both cerebral hemispheres and the
cerebellum (fig). No ova, cysts or parasites
were seen on stool examination. Nerve con-
duction studies of the right median, ulnar and
radial nerves were normal. Electromyography
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Figure MRI scan in
Case 2 illustrating
multiple areas of high
signal in the white matter
(T2 weighted Image).

(EMG) provided evidence of denervation with
profuse fibrillation and reduced recruitment
in right first dorsal interosseous, extensor
carpi radialis and triceps muscles. Upper limb
ulnar nerve somatosensory evoked potential
study showed absence of Erb's (N9)
cervicomedullary (N13) and thalamocortical
(N/P 19) potentials on the left. Right ulnar
nerve somatosensory evoked potential demon-
strated an absent Erb's point potential and
cervicomedullary and thalamocortical poten-
tials were normal in latency with low
amplitudes. Serum was collected at two and
three months of the illness for enzyme linked
immunosorbent assay (ELISA) for Angio-
strongylus cantonensis. Both showed an
antibody ratio of 2:1 relative to a negative
control while a concurrently tested positive
control showed a ratio of 4:1. This result was
inconclusive.
During the next three months the patient's

sixth nerve palsies and papilloedema slowly
resolved. Her right arm weakness has persis-
ted and she continues to be troubled by per-
sistent painful parasthesiae involving the
trunk and left leg. At times the sensory distur-
bance is radicular in character with bandlike
or vicelike sensations around the trunk. Trials
of paracetamol, codeine phosphate and clon-
azepam gave no relief. She now requires
amitryptyline 100 mg daily for partial pain
relief and continues to experience chronic leg
and trunk pain twenty months after her acute
illness.

CASE 2
In June 1984, two weeks after returning from
a holiday in Fiji, a 54 year old man developed
right sided low back pain radiating to the right
groin. Over the next few days the pain
progressed to affect the left forearm and leg.
He was troubled by headache, malaise and
had difficulty in concentrating. Pain involving
the toes and inner aspect of the left leg was
sufficiently severe to require admission to hos-
pital for narcotic analgesia.

Neurological examination in July 1984

showed an absent left knee jerk and patchy
sensory loss to pin and light touch over the
anterior aspect of the left leg. Investigations
including full blood count, serum electrolytes
and liver function tests, viral titres and
cerebral CT scan were normal. Lumbar punc-
ture demonstrated elevated CSF protein 1-14
g/l, normal CSF glucose and 405 white cells/
mi3, 58% lymphocytes, 12% monocytes and
27% eosinophils consistent with eosinophilic
meningitis. CSF cryptococcal antigen, VDRL
and culture for bacteria, fungi and AFBs were
negative. Eosinophilic meningitis with charac-
teristic sensory disturbance acquired in Fiji
was assumed to be due to A cantonensis.
Serum ELISA tests for antibodies to A can-
tonensis performed at two different
laboratories gave conflicting results with sig-
nificant and non-significant titres reported.
Over the next six months the patient con-

tinued to be troubled by pain over the lateral
aspect of the left thigh and both sides of the
left calf. The skin of the left leg was sensitive
to touch. In addition hyperalgesia with patchy
sensory loss to pin and light touch over the
dorsal forearm, and left index and middle
fingers remained. Serial lumbar puncture
showed progressive resolution of the CSF
abnormalities. Nerve conduction studies,
EMG, posterior tibial and median nerve
somatosensory evoked potentials performed at
six months were normal. In February 1985,
following an acute exacerbation of left leg pain
a -lumbar myelogram was performed and was
normal. MRI scans of the brain and lumbar
spine performed during 1987 were normal.

Various combinations of non-narcotic anal-
gesics, benzodiazepines, antihistamines, tricy-
clic antidepressants and thioridazine have
failed to control residual dysaesthesia and pain
over the left forearm and left leg. A two week
trial of high dose prednisone and a trial of
transcutaneous electrical stimulation gave no
benefit. During 1987 nerve blocks were per-
formed on both the left femoral nerve and left
lateral cutaneous nerve of the thigh. The
femoral block produced minor relief of his
thigh pain. An epidural corticosteroid injec-
tion at the L4 level resulted in no alleviation
of pain. A trial of clonazepam precipitated an
episode of acute depression. A programme of
tricyclic antidepressant therapy has provided
partial symptom relief.

CASE THREE
A thirty year old yachtsman presented to
Dunedin Hospital, New Zealand on 23 January
1984 after a two month illness. In November
1983 while in Fiji the patient ate freshwater
prawns from the Sikatoka river. Several days
later he developed fatigue, shooting pains in the
head, neck and legs as well as cramping
abdominal pain. He was confined to bed for
three weeks with leg weakness and paraesth-
esiae, tinnitis and abdominal pain. Full blood
count showed eosinophilia with white cell
count 9,600/mm3 with 530o neutrophils, 29%
lymphocytes and 17% eosinophils.
By mid December 1983 the patient's symp-

toms had improved but he continued to
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experience leg weakness, dysaesthesiae and
horizontal diplopia. Liver enzymes, urea,
creatinine, electrolytes and chest radiographs
were normal. However, eosinophil count on 22/
12/83 remained elevated at 1920 cells/mm'.
The patient was able to leave Fiji in January
1984 but remained troubled by both upper and
lower limb pain. Throughout his illness there
was no fever or meningism. On examination at
Dunedin Hospital, two months after the onset
of the illness, the patient's neurological and
general physical examination were entirely
normal.
The blood eosinophil count had returned to

normal. A lumbar puncture performed on 24/
1/84 showed normal CSF pressure, glucose 3-3
mm/l (serum glucose 5-9 mm/l) and protein
0 75 g/l. The CSF cell count was 15 red cells/
mm3 and 98 white cells/mm3 with 59% lym-
phocytes, 36% neutrophils and 5% eosino-
phils. -

CSF culture for bacteria, fungi and protozoa
was negative. Stool examination for cysts, ova
and parasites was negative. The clinical his-
tory, blood and CSF eosinophilia were consis-
tent with eosinophilic meningitis. As the disor-
der was acquired in Fiji the probable cause for
eosinophilic meningitis was A cantonensis. The
illness was self limiting and no further treat-
ment was required.

Discussion
Several parasites including A cantonensis,
Gnathostoma spinigerum, Paragonimus wester-
mani and the cysticerci of Taenia solium (cys-
ticercosis) have been described from various
parts of the world as causing a neurological
illness with CSF eosinophilia.'2 Both clinical
and necropsy evidence suggests A cantonensis
as the likely cause of eosinophilic meningitis in
the Pacific Islands. Diagnosis is difficult as the
organism is rarely isolated from the CSF
during life and a presumptive diagnosis is
usually made on the basis of appropriate clin-
ical criteria combined with CSF eosinophilia.23
The introduction of serological testing for A
cantonensis has provided further indirect
evidence of its role in the aetiology of eosino-
philic meningitis in the Pacific.6 13
The spread of the illness throughout the

Pacific Islands may be related to the migration
of rats via inter-island shipping as well as the
introduction by the Japanese during World
War II of the giant African land snail, Achatina
fulica, which carries large numbers of the
nematode. An extensive epidemiological
survey of Pacific Island rats in 1963 failed to
find any evidence of A cantonensis on several
Pacific Islands including Viti Levu, in the
Fijian Islands group, despite large numbers of
rats carrying A cantonensis on other island
groups.' The subsequent occurrence of eosino-
philic meningitis in the Fijian islands provides
further evidence of its spread.'4 Our three
patients highlight the dangers posed to tourists
to Fiji of eating poorly cooked snails, shellfish,
and unwashed salad vegetables.

Eosinophilic meningitis may result in a per-
sistent pain syndrome. All three patients were

initially troubled by a sensory disturbance that
is reported by up to 54% ofpatients in the acute
stage of the illness as an ill-defined, evanescent
pain or paraesthesiae involving the limbs and
trunk. This disturbance may not be clearly
dermatomal in distribution, often only involv-
ing small areas of skin. Hyperaesthesia may be
very marked and extreme sensitivity to light
touch may be present. Despite this, formal
sensory testing in many patients is normal.2'
Although some authors have noted that this
disturbance may not resolve with the rest ofthe
illness, the longterm evolution of the syndrome
is not well documented.2 Patients 1 and 2
illustrate that the condition can induce pain
that is severe, prolonged and difficult to treat.
The evanescent and often localised nature of
the sensory disturbance, the presence of
hyporeflexia, and animal and human necropsy
evidence suggest that the sensory disturbance
is primarily due to spinal nerve root
involvement.26 EMG and somatosensory
evoked potentials performed during the acute
phase of the first patient's illness showed seg-
mental acute denervation and ulnar nerve
somatosensory evoked potential findings of
absent Erb's potentials confirmed spinal nerve
root involvement.

Patient 1 provides the first neuro-
physiological evidence for radicular damage in
eosinophilic meningitis. The chronic pain in
patients 1 and 2 may be related to residual
periradicular granuloma formation following
the death of the nematode. Because of the
nature of the sensory disturbance and the
presence of lower motor neuron signs a
thalamic origin for the pain appears unlikely.

All three patients satisfied the clinical criteria
for eosinophilic meningitis caused byA canton-
ensis as described by Punyagupta et al, and yet
in the two patients in whom Enzyme-Linked
Immunosorbent Assay (ELISA) testing was
performed the results were inconclusive.2
ELISA is the most recent and promising test
for angiostrongyliasis. Like all serological tests
the results only add to the presumptive diag-
nosis.15 16 A recent Taiwanese study of ELISA
in eosinophilic meningitis reported a high
sensitivity but further series reflecting the
usefulness of ELISA testing are awaited.'6 In
two reports the lowest titres on ELISA testing
in presumed cases of A cantonensis related
eosinophilc meningitis have been in patients
with more severe symptoms and signs. It is
suggested that a sufficiently large antigen load
may reduce levels of circulating free
antibody.6" A test for the antigen would
provide a more definite diagnosis.

Radiological abnormalities in eosinophilic
meningitis have rarely been described. Ko et al
in two separate reports outlined five patients in
whom lesions were visible on cerebral CT scan
during an episode of eosinophilic meningitis
caused by A cantonensis.'7 8 The size and
location of the lesions varied and probably
relate to the number and movement of the
worms involved. One of their patients was
followed with serial scans and the lesions
resolved fifty nine days after the onset of the
illness. CT scan was unhelpful in patients 1 and
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2 but in patient 1, in whom MRI scanning was
performed during the acute phase ofthe illness,
MRI showed multiple abnormal areas on T1
and T2 images. The greater anatomical resolu-
tion of MRI may help in detecting lesions
during the acute phase of the illness.
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