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original report') were, however, reported by the hospital from
which the haemorrhagic shock encephalopathy syndrome was first
described, presumably reflecting both the higher diagnostic aware-
ness and readiness to report of a centre with a particular interest in
the condition.

Conclusions about the epidemiological features of the haemorr-
hagic shock encephalopathy syndrome should, therefore, be viewed
with caution because of the selected nature of the sample. Several
observations can nevertheless be made. The cases reported from
other centres were similar to those in the original study in age and
clinical features, though some patients had a raised ammonia
concentration and some had normal renal function. The latter could
be a function of severity of shock, but the former illustrates the grey
area in the differential diagnosis of the haemorrhagic shock
encephalopathy syndrome from Reye's syndrome. In one patient
the haemorrhagic shock encephalopathy syndrome was considered
to be the cause of death even though there was some fatty change in
the liver. A more detailed and systematic approach to case definition
at necropsy is needed, for the findings are usually reported in a non-
standardised fashion. The histological appearances of the small
bowel, for example, which is said to undergo characteristic changes
in hyperthermia,7 are rarely studied.
The findings so far do not support the suggestion that the

haemorrhagic shock encephalopathy syndrome is commoner in
winter months.5 The excess of boys has not previously been
reported, nor has the excess in mortality among girls. No clear
aetiological factors emerged either from the laboratory or pilot risk
factor studies. There was no evidence of gross overwrapping; there
was, however, a certain consistency in the way in which the seven
"typical" cases were clothed and wrapped, which suggests a need to

examine the possible role of more subtle factors affecting heat loss.
The importance of these, together with that of such factors as
medical and family histories, can only be assessed by controlled
studies.
A controlled investigation of possible associations between both

the haemorrhagic shock encephalopathy syndrome and sudden
infant death syndrome and overheating has just started. It is based
at London and Newcastle. Cases of the haemorrhagic shock
encephalopathy syndrome will be ascertained from the British
Paediatric Association/Communicable Disease Surveillance Centre
registry, and paediatricians are asked to continue to report cases as
promptly as possible to the Communicable Disease Surveillance
Centre by telephone, letter, or on the standard case report form. All
reports sent to the registry are held in strictest confidence, and data
will not be made available to this or any other studies without
permission of the individual paediatrician.
These studies would not be possible without the kind cooperation

of paediatricians who report cases. The registry is particularly
indebted to Drs M Levin, J A Morris, C Kennedy, and T J David.
The special virological studies were undertaken by Dr S Fisher-
Hoch at the PHLS Centre for Applied Microbiology and Research,
Porton Down. The toxicological assays were undertaken by Mr E
Pryde of the Health and Safety Executive Laboratory.

Copies of the detailed report of the surveillance and risk factor
study findings are available from the Communicable Disease
Surveillance Centre.

PHLS Communicable Disease
Surveillance Centre,

61 Colindale Avenue, Lon-don NW9 SEQ

Lesson ofthe Week

Severe extravasation injury: an avoidable iatrogenic disaster?

D A R BURD, G SANTIS, T M MILWARD

Extravasation ofintravenous fluids into the subcutaneous tissues is a
common occurrence. Reports estimate that extravasation occurs in
up to 11% of children and 22% of adults receiving intravenous
fluids.'2 In most cases the effects are mild and resolve spon-
taneously, but in a few serious complications may develop. These
include full thickness skin loss and muscle and tendon necrosis
leading to permanent disability.' We report a case of severe
extravasation injury due to Conray 420 (sodium iothalamate injec-
tion 70% wt/vol), a hyperosmolar radiological contrast medium.

Case report

A 73 year old Asian woman being investigated for abdominal pain
developed episodes of fits associated with hypokalaemia and hypocalcaemia.
Despite correcting the metabolic disturbances with dilute intravenous
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Severe extravasation injuries may lead to permanent
disability; treatment is unsatisfactory, so prevention is
of paramount importance

solutions ofpotassium chloride and calcium gluconate her fits continued and
a CT brain scan was performed.
Conray 420 (60 ml) was injected through an 18 gauge Venflon catheter

already in situ on the radial border of the right wrist. One hour later the right
arm and hand were noted to be swollen, blue, and cold. Over the next 40
hours the swelling became more pronounced and blisters developed over the
entire dorsal aspect of the forearm. The radial pulse could not be felt and her
fingers, initially showing a brisk capillary return, lost this and became cold,
swollen, and mottled. These changes were considered to be due to a mixed
arterial and venous thrombosis secondary to chemical cellulitis. The patient
was given heparin 15 000 units intravenously 12 hourly and a plastic
surgeon's opinion sought. After extensive deblistering Doppler studies
showed good arterial flow in forearm and digital arteries. It was evident,
however, that major full thickness skin necrosis had occurred over both
dorsal and ventral aspects of the forearm and hand.
Further investigations disclosed metastatic disease in liver and brain. The

patient's general condition deteriorated and she lapsed into coma and died.
Permission for necropsy was refused.
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Discussion

The long term sequelae and full extent of the tissue necrosis could
not be determined in this case. Elsewhere, however, the extravasa-
tion of Conray 325 in the arm of a child reportedly resulted in severe
soft tissue damage requiring major reconstructive surgery with a
prolonged stay in hospital.4 Since Conray 325 (sodium iothalamate
injection 54% wt/vol) differs from Conray 420 only in its strength we
suspect that had our patient survived the outcome would have been
similar. Fortunately, such injuries are rare but their iatrogenic
nature and potential for disastrous consequences make prevention
of paramount importance. This may be achieved only by full
awareness of the risk factors. It is not the extravasation but the
nature of the extravasated agent which determines the injury.
Three groups of chemicals are implicated in major tissue

damage-namely, (a) hyperosmolar agents (these include concen-
trated cation solutions such as potassium and calcium, hypertonic
solutions for parenteral nutrition, and many currently available
radiographic contrast media); (b) agents that induce ischaemia (for
example, the vasopressors, adrenaline, noradrenaline, dopamine,
and dobutamine); and (c) drugs that are directly toxic to the tissues
(for example, chemotherapeutic agents for cancer, drugs whose
chemical nature renders them toxic-for instance, the extreme
alkalinity of sodium bicarbonate and sodium thiopentone-and
drugs which may be carried in tissue irritant vehicles). In addition to
the category of drug, however, there are factors which relate to the
patient and to the infusion technique.

Patients at risk-Patients particularly at risk are the very young, the
elderly, the unconscious (whether because of a general anaesthetic or coma),
and those being resuscitated. Certain pre-existing diseases present an added
risk-for example, peripheral vascular disease; diabetes mellitus, particu-
larly with peripheral neuropathy; Raynaud's phenomenon; and superior
vena caval obstruction."'

Technique of infusion-Most extravasation injuries have come from
infusion sites on the dorsum of the hand, around the ankle, or on the dorsum
of the foot. Infusion pumps, multiple punctures in the same vein, and the
use of steel needles as opposed to plastic cannulas all increase the risk of
extravasation.' Previous irradiation at the site of cannulation makes the
tissues particularly susceptible to damage if extravasation should occur.5
There is additional risk in using a cannula already in situ. We find that
intravenous cannulas may become dislodged with movement of the patient;
it is not always possible to confirm placement within the vein by withdrawing
blood, and evidence of extravasation may be obscured by bandages and
strapping. It is not clear why extravasation occurred in our patient, but we
suspect leakage in the antecubital fossa, the site of multiple venepunctures.

Awareness of the risk factors is particularly important for those
working in intensive care units, neonatal and children's wards,
emergency resuscitation teams, and anaesthetic, oncology, and
radiology departments. In high risk settings further positive
measures might be taken to reduce the incidence of extravasation
injuries. Some centres advocate vascular access shunts for all

children receiving cytotoxic agents,3 while implantable drug
delivery systems may make repeated bolus or infusion treatment
less hazardous. Consideration should be given to using less toxic
intravenous preparations, such as iso-osmolar radiological contrast
media. The high cost of these preparations prevents their wide-
spread replacement of hyperosmolar contrast media, but selective
use should be considered in patients at high risk of extravasation.i
Perhaps clear warning of the dangers of extravasation should appear
on the appropriate data sheet together with, if available, specific
advice on the management of extravasation.
The management of a potentially serious extravasation will be

influenced by the stage of presentation. Once evidence of irrevers-
ible tissue damage is present the aim is to prevent complications
while awaiting full demarcation of necrosis. This will be achieved by
rest and elevation, superficial wound debridement, and the applica-
tion of occlusive antibacterial dressings. Subsequent repair will be
determined by the size of the resulting defect. In the early stage after
extravasation it may be possible to reduce the extent of tissue
damage. Measures suggested include the use of antidotes such as
phentolamine in extravasation of vasopressor agents and the
infiltration of hyaluronidase and local steroids. The indications for
the use of certain treatments, however, are controversial. For
example, in the case of extravasation of radiological contrast the
infiltration of hyaluronidase is enthusiastically recommended by
Zenk, while Ansell recommends that this agent should be avoided.8
Such a controversy, as indeed the further evaluation of the
management of extravasation injuries in general, requires appropri-
ate clinical trials. The problem of finding the necessary matched
controls, however, makes such a prospect unlikely.

In view of the present limitations of treatment we believe that
prevention is undoubtedly preferable to cure. Although there may
be widespread awareness of the possibility of severe systemic
reactions to intravenously administered agents, the local dangers of
extravasation are perhaps underestimated. We hope that our lesson
will increase an awareness of the contributory risks, an essential step
towards prevention.
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Herpes zoster used to occur in the middle aged and elderly. It is now often seen in
younger people, and I have seen teenagers infected on several occasions. Is the
virus changing its form ofattack or is it basically a fault in the immune system?

An attack of shingles is the result of reactivation of varicella zoster virus that
has hitherto been latent in dorsal root ganglia. A reduction in cell mediated
immunity specific for varicella zoster virus resulting from severe underlying
disease, immunosuppressive therapy, but most commonly advancing age,
may cause reactivation despite the presence ofserum antibody. Although the
proportion ofpeople with poor cell mediated immunity to varicella increases
with age, several studies have shown that shingles is by no means uncommon
in apparently healthy youngsters. A United States study showed that 7-8% of
590 patients were aged 14 or under.' In a study in a general practice in
England Hope-Simpson reported a zoster attack rate of 1-38 and 2-58 per
thousand among those aged 10-19 and 20-29 respectively.2 Why do some
people develop zoster in early life? It is thought that the decline in cell
mediated immunity to varicella zoster virus is not only age but also time

related. Thus early zoster may follow intrauterine or perhaps inapparent
neonatal varicella. Herpes zoster among younger people may also follow an
attack of varicella associated with an incomplete or modified immune
response, due either to maternal antibody or zoster immunoglobulin;
perhaps the treatment of some patients with acyclovir may modify immune
responses and might be shown in due course to result in early zoster. Recent
studies with attenuated varicella vaccines suggest that these may be of value
not only in protecting immunocompromised patients against primary
varicella but also in boosting immune responses, particularly cell mediated
immunity among older patients in order to prevent subsequent shingles,
which may cause severe and intractable pain.-J E BANATVALA, professor of
virology, London.
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