
Introduction

The incidence of severe acute perioperative allergic reac-
tions is approximately 1:5000 [3]. These are most com-
monly due to anaesthetic agents, but may occur with other
allergens [6]. Anaphylaxis during neurosurgical proce-
dures is particularly important because of the unusual body
positions encountered during surgery and the frequent
placement of the patient in a prone position. This can lead
to extreme difficulty with cardiac massage in the event of
a cardiac collapse. Also, certain subgroups of neurosurgi-
cal patients, such as those with hydrocephalus who have
had multiple shunt revisions and patients with spina bifida
who have undergone numerous operations, are more prone
to intra-operative anaphylaxis than the general population.
It is likely that such frequent operations result in repeated
exposure to allergens.

Awareness of the possibility of anaphylaxis is impor-
tant in neurosurgery, and its successful management re-
quires the combined expertise of both the anaesthetist and
the neurosurgeon, as illustrated by the following two
cases.

Case reports

Case 1

A 13-year-old girl had a sub-total resection of a cervico-thoracic
intramedullary spinal ependymoma 6 years previously. Post-opera-
tive radiotherapy was given. She re-presented with recurrent symp-
toms, including deterioration of lower limb function and bladder
awareness. MRI imaging of her spine (Fig. 1) revealed an enhanc-
ing upper thoracic tumour nodule with a cyst above and below.

Surgery was advised. Anaesthetic induction was performed with
thiopentone, and atracurium was used for paralysis. The patient was
intubated, two large-bore peripheral venous cannulae and a radial ar-
tery cannula being inserted. The patient was placed in the prone po-
sition. Surgery commenced 1 h after induction of anaesthesia. An
upper thoracic laminectomy was performed and a mid-line dorsal
myelotomy made, and the tumour nodule was excised. Approximate-
ly 30 min after commencement of the operation, the patient was giv-
en 100 ml of Haemacel. Within seconds, the patient’s airway pres-
sure increased from 15 to 40 cmH2O and the arterial blood pressure
became unrecordable. The presence of both bronchospasm and car-
diovascular collapse strongly suggested acute anaphylaxis, which
was immediately treated with intravenous adrenaline and volume re-
placement (human albumin solution). Hydrocortisone and chlorphe-
niramine were also given. This produced a rapid and sustained im-
provement, and the operation was completed successfully. The pa-
tient made a satisfactory postoperative recovery with improvement
in lower limb and sphincter function.

Subsequent investigations revealed evidence of acute histamine
release (urinary methylhistamine 184 ng/ml, NR 5–20 ng/ml). The
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latex-specific IgE RAST was negative. From the time-course of
events and the exclusion of latex allergy, Haemacel allergy was felt
to be the diagnosis. The patient now carries a Medic Alert bracelet
for allergy to gelatin-containing colloids.

Case 2

A 15-year-old boy with infantile hydrocephalus had undergone mul-
tiple operations to revise his CSF shunt system. Because his perito-
neum failed to absorb CSF from his ventriculo-peritoneal shunt and
because he had obstructed internal jugular veins, the distal aspect of
his shunt had been placed directly into the right atrium by thoracot-
omy. He presented on this occasion with headaches, intermittent
vomiting and chest discomfort. Investigations revealed a disconnect-
ed distal catheter within the thoracic cavity (Fig. 2) and ventricular
enlargement.

At operation, anaesthesia was induced with thiopentone and the
patient was paralysed with vecuronium. Two large-bore venous can-
nulae and a radial artery catheter were inserted. Surgery commenced
30 min after anaesthetic induction. The thoracotomy was reopened,
and the disconnected catheters were isolated and clamped. Follow-
ing successful insertion of the atrial catheter, the patient developed
severe bronchospasm and cardiovascular collapse, necessitating
internal cardiac massage, intravenous adrenaline and volume re-
placement. When the patient’s condition stabilised, the catheters
were reconnected and the thoracotomy closed. The patient was ven-
tilated for a 12 h postoperatively and made a full recovery. The dif-
ferential diagnosis included air embolism, at either the atrial or the
cranial level, cardiac tamponade, endotracheal tube occlusion or
acute anaphylaxis. Acute anaphylaxis was initially discounted 
because no drugs had been given immediately before the collapse.
Only after the other differential diagnoses were excluded was the
possibility of acute anaphylaxis considered.

Subsequent investigations confirmed the diagnosis of acute
anaphylaxis, with plasma cell tryptase 10.4 ng/ml (NR 1–2) and uri-
nary methylhistamine 60 ng/ml (NR 5–20 ng/ml). The latex-specif-
ic IgE RAST was positive, and with this time-course of events, a di-
agnosis of acute latex allergy was made. The patient has subsequent-
ly required a further shunt revision. This was undertaken using a 
latex-free technique and was uneventful. The patient now carries a
Medic Alert bracelet for latex allergy and has been warned about the
risks from household latex items, such as rubber balloons.

Discussion

Major anaphylactic reactions are graded from one to four.
Grade one is a mild reaction, whilst grade four is severe
cardiovascular collapse, usually requiring external cardiac
massage and admission to the intensive care unit.

In case 1 there was a grade three reaction to Haemacel
requiring adrenaline and fluid resuscitation. Had the pa-
tient not immediately responded to this treatment, exter-
nal cardiac massage would have been necessary. As the pa-
tient was in the prone position with her spinal column ex-
posed, it would not have been possible to turn her to the
supine position. External cardiac massage has been de-
scribed in the prone position; Sun et al. described two cases
[12]. The first involved a 14-year-old child undergoing 
a craniotomy in the prone position for evacuation of an
intracerebellar haematoma. The second case involved a 
34-year-old man undergoing an emergency cervical lamin-
ectomy. In the former case, the anaesthetist placed his
clenched left fist under the patient’s sternum and then
rhythmically compressed on the midthoracic spine with his
right hand. In the second case, the anaesthetist placed his
clenched fist under the sternum whilst the surgeon com-
pressed the spine rhythmically between the scapulae. Both
cases had a successful outcome. Direct compression over
the spine may not be possible if the thoracic spine is the
site of the operation, as in this case. In these circumstances,
compression on either side of the wound, over the scapu-
lae, has been reported to be successful [14]. The gelatin-
based colloids, such as Haemacel and Gelofusine, are
known to release histamine. When used in isolation out-
side the operating theatre, for volume expansion or plas-
mapharesis, they are very safe. However, in the presence
of other histamine-releasing drugs, including some an-
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Fig. 1 T1-weighted MRI scan
of thoracic spine showing en-
hancing tumour nodule and as-
sociated cyst

Fig. 2 Chest X-ray showing
disconnected cardiac catheter in
right thoracic cavity



aesthetic agents, the incidence of serious reactions in-
creases to about 1 in 15 [8].

The patient presented here as case 2 had a cardiopul-
monary collapse. The differential diagnosis included air
embolism, at either the atrial or the cranial level, cardiac
tamponade, endotracheal tube occlusion or acute anaphy-
laxis. Acute anaphylaxis was initially discounted because
no drugs had been given immediately before the collapse.
Only after the other differential diagnoses were excluded
was the possibility of latex allergy reconsidered. The prev-
alence of latex allergy is increasing. It is commoner in those
with repeated exposure to latex, such as patients undergo-
ing multiple operations, children with spina bifida or uri-

nary tract anomalies who require repeated urinary cathet-
erisation, and health care workers [2, 4, 5, 7, 9]. Surpris-
ingly, these patients have often had repeated uneventful
operations, and it is unclear what triggers the sensitisation
to latex.

Latex anaphylaxis usually presents late in the operation,
often after 30–120 min, thereby distinguishing it from
many anaesthetic drug-related episodes. However, there
are several reports of immediate anaphylaxis [2, 5] soon
after induction of anaesthesia. Hence, an early onset does
not exclude latex as the cause of the reaction.

A history of a previous reaction to latex is not uncom-
mon, but may be quite obscure [1]. Many household items
contain latex, including rubber balloons, gloves and balls.
A history of perioral swelling whilst blowing up balloons
or coughing/sneezing whilst in contact with latex is highly
suggestive of latex allergy [10, 11, 13].

Any latex that comes into contact with the patient, par-
ticularly their blood or mucous membranes, can trigger a
reaction. Many items used in the operating theatre contain
latex (Table 1).

The management of severe anaphylaxis requires the
close co-operation of the surgeon and the anaesthetist. This
is particularly so in neurosurgery, where there is an in-
creased risk of major anaphylaxis and the frequent posi-
tioning of the patient in the prone or sitting position may
make resuscitation difficult.
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Table 1 Sources of latex in the operating theatre

Gloves
Urinary catheters
Monitoring devices
Operating table and rolls and padding
Face masks
Ventilator tubing and reservoir bag
Rubber endotracheal tubes
Some surgical drains
Stoppers of drug bottles
Stopper of syringes (probably safe)
Tourniquets
Some adhesive tape
Injection ports infusion systems and bags
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