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specimens continuously for periods up to 30 days
without difficulty.

I am grateful to the Department of Medical Illustra-
tion for the photograph and to Dr. H. B. Valman
for encouragement.
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Poliomyelitis-like illness after acute
asthma
Two cases are reported in which pain in one arm,
followed by weakness and wasting, occurred after an
acute exacerbation of bronchial asthma.

Case reports

Case 1. A girl aged 4 a 9 years was admitted to
hospital as an emergency at midnight on 17 Septem-
ber 1973, with a 24-hour history of cough and in-
creasing wheezing, and a past history of eczema and
asthma. She had received a full course of oral polio
vaccine in infancy and a booster dose at school entry.
On examination she was pale, cyanosed, and rest-

less, with severe bronchospasm. Weight 17 kg. Hb
14-3 g/dl; white blood cells 0 22 x 109/l with
neutrophil leucocytosis; arterial blood, pH 7-31,
Pco2 4-1 kPa (30-8 mmHg), standard bicarbonate
16-7 mmol/l (16-7 mEq/l), base deficit 9*8 mmol/l
(9-8 mEq/l), Po2 8-0 kPa (60-2 mmHg).
She was nursed in humidified oxygen and given

aminophylline 125 mg (8 mg/kg) and hydrocortisone
200 mg by bolus injections intravenously. During the
next 65 hours a total of 690 mg aminophylline (0-6
mg/kg per h) and 1040 mg hydrocortisone were
infused. The infusions were given into peripheral
veins in the arms and the site was changed on
several occasions. Ampicillin 250 mg 6-hourly
(initially intravenously, later orally), orciprenaline
10 mg 6-hourly, and promethazine 10 mg 8-hourly
were also given.

She recovered slowly during the next week. 8 days
after admission she complained of pain at various
sites in the left arm. Reflexes were difficult to elicit in
both arms but there was no obvious weakness and
she was discharged 2 days later. When reviewed 18
days after the onset of pain there was a complete
flaccid paralysis of the left arm with wasting of the
deltoid. Pectoral, triceps, biceps, and brachioradialis
reflexes were all absent on the left. Other reflexes
were normal, there was no sensory impairment, and
no other neurological abnormalities were found. CSF
contained no cells, protein 0 17 g/l, glucose 2'7
mmol/l (48*7 mg/100 ml). Virus antibody titres
showed no rise in titre against the following viruses:
myxovirus influenza, adenovirus, psittacosis, Coxiella
burnetii, polio types 1, 2, and 3, coxsackievirus types
BI, 2, 3, 4, 5, and 6.
An electromyogram (EMG) was performed on

18 October 1973 (Dr. D. Taverner). Conduction
rate studies showed no response in the motor fibres
of the left median nerve, but entirely normal response
in the sensory fibres. Limited needle sampling of the
left deltoid showed absent motor unit activity on
voluntary effort with profuse fibrillation activity at
rest. The findings were consistent with a lesion of the
anterior horn cell or anterior root.
Two years later there was some return of muscle

power but extensive weakness of the trapezius,
pectoralis major, shoulder girdle, deltoid, biceps,
triceps, forearm, and hand muscles with wasting of
the affected muscles. The triceps and brachioradialis
reflexes were absent but the biceps reflex was present.
There was no sensory impairment.

Case 2. A boy was admitted to hospital with a recur-
rence of asthma on 22 September 1973, aged 5-3
years. He was severely dyspnoeic and was treated in
a humidified oxygen tent and given aminophylline
500 mg into a free-flowing intravenous infusion into
the left antecubital fossa over 3 hours (8 8 mg/kg
per h). The asthma was soon relieved, the patient
returning home after 4 days. After about a week at
home he complained of discomfort around the left
shoulder and seemed unable to raise the left arm.
Clinical examination showed marked weakness of
the muscles of the left shoulder girdle corresponding
to a 5th cervical upper cord plexus lesion without
sensory involvement. X-ray of the left shoulder
showed no bony injury. No examination of the
CSF or virological studies were undertaken. Con-
siderable recovery was reported over the next 3
months, but the left deltoid, pectoralis major, and
infrascapular muscles remain wasted and abduction
at the shoulder is weak. He had received oral polio
vaccine.
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Discussion

These 2 children developed lower motor neurone

weakness of one arm after an exacerbation of bron-
chial asthma. Both were known atopic subjects. Both
received an intravenous infusion of aminophylline
into the affected arm and one received steroids. Both
complained of muscle pain, and weakness developed
several days after the acute asthmatic episode. Both
have shown poor recovery of muscle power. EMG
studies in one child were consistent with an anterior
horn cell lesion, but the findings were not definite
and the clinical picture is compatible with a root or

plexus lesion.
We have considered a variety of explanations for

this syndrome. Several features are similar to
neuralgic amyotrophy. In this condition sudden pain
in the shoulder muscles, without constitutional
disturbance, is followed by paralysis with wasting.
Sensory changes are frequent. The site of the lesion is
uncertain; early descriptions included cases where
anterior horn cell involvement was likely (Parsonage
and Turner, 1948) but recent evidence implicates
peripheral branches of the brachial plexus (Gathier
and Bruyn, 1970). Recovery has generally been good;
in our patients it was poor. Some precipitating factor
is found in the majority of cases but a virus aetiology
has never been shown. No reported case has followed
acute asthma.

It is possible that the neurological lesion was

related in some way to the intravenous infusion given
into the arm. Possible mechanisms include the
following. (1) Immobilization of the limb. Delay in
the onset ofsymptoms makes this unlikely. Similarly,
local congestion or compression in the cervical
spine, due to the immobility and abnormal posture
of a very sick child, is unlikely. Such a mechanism
would not explain the association with asthma. (2)
Local complications. Damage to the brachial plexus
has resulted from extravasation of fluid from
catheters placed in proximal veins (Whittle, 1973).
The infusion sites in both our patients were at, or

distal to, the antecubital fossa. (3) A neurotoxic
constituent of the infused fluid. The doses of amino-
phylline given to our patients were excessive.
Aminophylline in high dosage may cause paraes-
thesiae, restlessness, irritability, and convulsions.
However, it has not been reported to cause perma-
nent damage to the lower motor neurone. Toxic
neuropathies due to other drugs do not manifest as
anterior horn cell damage and usually improve after
removal of the toxin. In the Australian series discus-
sed below only one of the patients had intravenous
aminophylline and 5 had no aminophylline (I. J.
Hopkins, personal communication).
Hopkins (1974) described 10 children aged 14 to
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8 years with an acute poliomyelitis-like illness de-
veloping 4 to 7 days after an acute asthmatic illness.
Danta (1975) described a similar case in a 6j-year-old
girl who developed acute amyotrophy of the left arm
5 days after an acute attack of bronchial asthma.
Their patients closely resemble ours. All had been
vaccinated for polio. Virus studies were performed
in 9 of the Australian cases, an ECHO 18 virus being
isolated from one and an adenovirus-9 from another.
In 7 patients where serology was performed there
was no rise in antibody titre to poliovirus. Pain was
present in 9 of 11 patients and severe residual
weakness was common.
EMGs were performed in 2 of the Australian

cases and were consistent with anterior horn cell or
axonal damage. Hopkins considered that the lesion
was probably in the anterior horn cell. Serial EMGs
were performed in Danta's case and showed evi-
dence of denervation, with normal motor and sen-
sory conduction velocities. He considered that the
lesion was probably in the nerve roots or brachial
plexus.
There are some important differences between our

cases and the Australian. CSF showed pleocytosis in
all, and mildlv raised protein in 6. A leg was affected
in 8, an arm in only 2, in 3 there were bilateral signs.
The interval between the onset of wheezing and
paralysis was 4-7 days; slightly shorter than in our
patients.
Hopkins considered the possibility of a hyper-

sensitivity reaction. However, the illness in his
patients and in ours was unlike other known hyper-
sensitivity reactions occurring in the central nervous
system. The most attractive hypothesis is that a
neurotropic virus, which incidentally triggered off an
asthmatic attack, could then have resulted in neuro-
logical disease. The localization of neurological
damage in our patients could have been influenced
by the local trauma of an intravenous infusion.
However, no virus has been detected. In cases of
poliomyelitis-like illness, a viral aetiology is usually
shown (Combined Scottish Study, 1961). Addition-
ally, the absence of constitutional changes, men-
ingism, and CSF changes in our patients, and in
Danta's patient, makes a viral infection less likely.
Danta used the term 'asthmatic amyotrophy' to
describe the association of acute flaccid paralysis
with asthma. It appears to be a recognizable syn-
drome but its aetiology is conjectural.

Summary

Two children had pain in one arm, followed by
weakness and wasting, after an acute exacerbation of
bronchial asthma. Similar cases in which a polio-
myelitis-like illness was associated with acute asthma

 on M
ay 15, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.52.9.738 on 1 S

eptem
ber 1977. D

ow
nloaded from

 

http://adc.bmj.com/


740 Short reports

have been reported, but the relationship between the
two remains conjectural.
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Anaerobic infection in a neonate
Early detection by gas liquid
chromatography and response to
metronidazole
There is growing awareness of the importance of
anaerobic bacteria in the pathogenesis of infection
in adults and older children. As these organisms are
frequently found in the female genital tract, it is not
surprising that they should be involved in infection
of the newborn.
The following case illustrates the difficulties ex-

perienced in routine culture of these fastidious
organisms, and the use of gas liquid chromatography
in the early detection of infection. The use of
metronidazole in the treatment of serious anaerobic
infection is suggested.

Case report

A female infant, weighing 4 38 kg, was born to a
37-year-old primigravida. Labour had begun spon-
taneously at term; the membranes were artificially
ruptured producing clear fluid. After 7 hours of
labour the mother was noted to be pyrexial and the

draining liquor became offensive. She was treated
with cephaloridine, and caesarean section was
performed because of failure to progress after the
membranes had been ruptured for 23 hours.
When the uterus was opened foul-smelling fluid

appeared; the infant was apnoeic and hypotonic at
delivery. She was intubated at one minute and about
10 ml of frothy, foul smelling white fluid was
aspirated from the pharynx and trachea. Spon-
taneous respiration was initiated by 10 minutes but
the infant remained floppy and lethargic. She, too,
had an extremely offensive smell and was tachy-
pnoeic with a respiratory rate of 100 per minute.
There was abdominal distension and the liver was
enlarged 4 cm. During the first few hours of life the
periumbilical area became increasingly erythematous
and the eyelids became crusted with yellow material.
X-ray of the chest showed patchy consolidation of
the right basal area and a small effusion; the en-
larged liver was also shown. Swabs from eyes, ears,
umbilicus, nose, throat, and rectum were sent for
culture, as were liquor and pharyngeal aspirate and
blood. Standard bacteriological techniques were
used for both aerobic and anaerobic growth. The
only positive culture was obtained from the liquor
specimen which grew slender pleomorphic Gram-
negative rods in liquid culture (Robertson's cooked
meat medium). These could not be subcultured on to
solid media even when an anaerobic chamber
(Gaspak*) was used. Gastric aspirate showed
numerous pus cells, many Gram-positive cocci and
Gram-negative rods, but again yielded no bacterial
growth even after prolonged incubation (72 hours)
anaerobically and aerobically.
The liquor, and later the cooked meat broth, were

subjected to gas liquid chromatography using a Pye
Unicam 104, which was programmed to detect the
presence of volatile fatty acids. This analysis indi-
cated the presence in both samples of acetic, pro-
pionic, and butyric acids, the latter two being
associated with the presence of anaerobic organisms
(Holdeman and Moore, 1975).
The infant was initially treated with intramuscular

ampicillin and cloxacillin (Ampiclox); metronidazole
100 mg (20 mg/kg) intravenously twice daily was
added to the medication 4 hours after delivery
because of the clinical suspicion of anaerobic
infection and the chromatography report. Within 24
hours she was considerably better. After 3 days she
was active, alert, and no longer tachypnoeic; the
liver size had returned to normal, the umbilical
redness was barely visible, and feeds were being taken
orally. On the third day metronidazole was given in
the form of rectal suppositories 100 mg bd, and by 6

*B.B.L., Cockeysville, Maryland 21030, USA.
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