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General anaesthesia in the adult burned patient

CONSTANCE C. M. HOWIE
M.B., Ch.B., F.F.A., R.C.S.
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Summary
Every burned patient must be given adequate relief of
pain during repeated dressings, and this demands both
a skilled anaesthetist and a suitable technique.
The problems arising during general anaesthesia in

burned patients are discussed.

IT is generally agreed that a surgical procedure,
even in a burned patient, requires anaesthesia. This
meeting today reflects to a small extent the wide
diversity of opinion which exists, not only on the
best method of providing analgesia for multiple
changes of dressings, but indeed, on how much
analgesia is required.

This can, to some extent, be explained by different
ideas on the part of our surgical colleagues on what
is meant by a 'burn dressing', and by differences in
dressing techniques and facilities. It is to be hoped
that it is not due to an acceptance that the infliction
of serious pain or mental distress during changes of
dressings is an inevitable consequence of a burning
injury. We hope this meeting will advance the day
when every burned patient will be offered adequate
relief from pain with no more risk than in any other
branch of surgery.

General measures
Burn dressing in the Unit in which I work in-

cludes general physical cleansing and extensive
surgical toilet of the burned surface with the removal
of all dead tissue and any burn eschar which is
separating. We would accept that some burns can be
dealt with satisfactorily with normal doses of the
analgesic drugs, and with the obstetric analgesic
inhalers. We feel that in the more extensive burn,
general anaesthesia is necessary. Without this, the
extent and adequacy of the surgical toilet must
necessarily be limited by the amount of discomfort
or even pain the surgeon is prepared to inflict on his
patient. With repeated painful dressings, the patient's
morale and general state will suffer and his confidence
in his attendants diminish.

General anaesthesia
Since the opening of the Plastic Surgery Unit at

Bangour in 1941 its practice has been to do extensive
burn dressings under general anaesthesia, unless this

is contra-indicated, either temporarily by the patient's
condition, or permanently by pre-existing medical
disease.

It is sometimes said that in the extensively burned
patient, the difficulties and dangers of general anaes-
thesia are too great for us to undertake. This state-
ment seems to have been perpetuated since the days
of chloroform and ether. It ignores the advances
made not only in anaesthesia but in the ever-
increasing understanding and improved manage-
ment of burned patients by both surgeons and
anaesthetists.
The risks of anaesthesia can be reduced to an

acceptable level by meticulous care in the patient's
general management, by maintenance of good nutri-
tion by adequate feeding, of a good haemoglobin
level by repeated blood transfusion and by careful
management during general anaesthesia.
The use of a suitable anaesthetic technique by an

anaesthetist skilled and experienced in this field and
aware of its implications is essential. This is no place
for the unsupervised junior anaesthetist; nor is it
advisable that a large number of different anaes-
thetists should use a multitude of techniques on any
one patient.

In the initial period, general anaesthesia should
be withheld until the patient is fully and completely
resuscitated, nor should any be accepted for anaes-
thesia on any subsequent occasion unless they are
clinically normovolaemic. During the initial dressing
further colloid infusion is necessary to prevent the
reappearance of shock.

Results
A few patients each year require a large number of

anaesthetics. In the 3-year period from 1 October
1965 to 30 September 1968, there were 288 patients
admitted with burning injuries and 725 anaesthetics
were given. Eighty-four patients were treated to
healing without anaesthesia. One hundred and
twenty-four patients had burns under 15% and re-
quired from one to four anaesthetics. Sixty-five
patients had burns over 15% or required more than
four anaesthetics. Broken down into individual
years, approximately twenty patients each year had
multiple anaesthetics.

In the 124 patients with burns of less than 15%,
144 of the 212 anaesthetics were given for surgical
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General anaesthesia in adults

procedures. No particular anaesthetic technique was
used for this group of patients.
Some of the remaining sixty-five patients had

relatively small burns. These were mainly deep burns
often of the hand or involving bone and usually in
elderly patients. The majority of the anaesthetics
given to this group were also for surgical procedures.

There were forty-two patients with burns of over
15%, 7700 of these anaesthetics were given for
dressings. The greatest number given to any one
patient was twenty-six, to a boy of 15 years of age
with a 5000 burn.

Later measures
Once the eschar begins to separate these patients

require anaesthesia approximately twice weekly
During this stage they have a marked tachycardia and
a persistent pyrexia. We aim by repeated transfusion,
usually once weekly, to keep the haemoglobin above
80%. We take the opportunity while the patient is
anaesthetized and the veins dilated to set up these
drips. Transfusions are also required during strip-
ping of large areas of donor skin or large excisions.
These patients compensate poorly for relatively
small changes of blood volume. It is essential that
transfusion should start simultaneously with surgery
and replacement keep pace with loss. If signs of
shock do develop and do not respond quickly to
simple measures it is wisest to limit the surgery. The
final stage of any operation on a burned patient is
usually the application of bandages which inevitably
involves more handling than the shocked patient
can tolerate. All handling must be gentle and pos-
tural changes likely to cause hypotension should be
avoided. We never sit these patients up. We transfer
them directly from bed to operating table and back
to bed.
The heat regulating mechanism is poor. They

have lost a large area of skin. More of the patient is
exposed than in any other form of surgery and
anaesthesia increases the tendency to heat loss, If
the body temperature is not to fall active measures
must be taken to reduce heat loss. The duration of
surgery should not be unnecessarily prolonged. The
theatre temperature must be kept high. In addition
to this we now use a simple circulating water blanket
on the operating table. This has enabled us to keep
the patient warm at a theatre temperature more
tolerable to the staff.

If the patient's temperature is allowed to fall his
condition will give rise to anxiety in the post-
operative period. He will be vasoconstricted with
peripheral cyanosis. The violent shivering which will
occur in an attempt to restore body temperature
creates a sudden demand for energy which these
patients can ill afford. The return to consciousness
and to oral feeding will be delayed.

I am ever more inclined to think that the preven-
tion of heat loss is one of the most important pre-
cautions in the anaesthetic care of the burned patient.

These patients have a high metabolic rate. We
have all heard of cardiac arrests during anaesthesia
in burned patients who are apprehensive and anaemic,
and who have lost a great deal of weight. One rarely
now sees a patient in whom the natural consequences
of the injury have been allowed to develop. Such a
patient was transferred to us from one of the Scottish
Islands 10 weeks after she sustained 15% burns.
She was emaciated, dehydrated, and anaemic. She
was certainly a potential candidate for cardiac arrest
had she been anaesthetized at this stage.

There is no place in burned patients for the pro-
longed pre- and postoperative starvation which is
too frequently the routine care of patients under-
going elective surgery. Nausea, vomiting, and pro-
longed unconsciousness must also be avoided.

Provided unsuitable agents are not used these
general measures are far more important than the
actual anaesthetic technique used. Any agent how-
ever, must be used with great care and in low dosage,
particularly during the period of burn toxaemia if it
is not to be implicated in the death of a patient.
We are all familiar with the physical problems

these patients present to the anaesthetist. Access to
the patient is limited. There is a serious shortage of
superficial veins and any that are available must be
preserved for drips and not sacrificed needlessly for
the induction of anaesthesia. It is rarely possible to
apply a sphygmomanometer cuff but one can usually
find a palpable pulse point, even if necessary through
burn eschar.
Apart from this, assessment is based on clinical ex-

perience and constant observation of less commonly
used signs which are nevertheless more sensitive
indications of the patient's condition. Capillary refill
time in ear lobe, finger tip or toe, or in a newly healed
area is valuable. Probably more sensitive still are
colour changes in the zone of hyperaemia round the
burn or in the granulation tissue itself. Slight pallor
may indicate impending shock and any suggestion of
a slaty colour is very ominous. The patient's re-
sponse to anaesthesia can also be very informative,
particularly if one anaesthetist is used to anaes-
thetizing the same patient.
We also usually manage to attach to the patient

two adhesive electrodesfrom which we can obtain an
oscilloscope tracing of heart action and the pulse rate.

Technique
Only light general anaesthesia is required and the

depth of anaesthesia should be lightened as the
dressing proceeds and the surgical stimulation di-
minishes. The patient should recover consciousness
as the dressing is completed.
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154 Constance C. M. Howie

For some time I have used the same anaesthetic
technique on these patients. They are premedicated
with atropine alone. Narcotic premedication has
been avoided because of delay in the recovery in
consciousness and the inevitable increase in post-
operative nausea and vomiting. There is no real need
for sedative premedication in these patients. They
welcome anaesthesia. Moreover, patient and staff
get to know each other very well and this is far more
effective than any sedative. Postoperative sedation
is also kept to a minimum and is usually only neces-
sary after stripping large areas of donor skin or after
large excisions.

Nitrous oxide, oxygen and trichloroethylene have
been used as the main agents for producing anaes-
thesia. A high flow rate is used to avoid rebreathing.
I chose trichloroethylene because of its powerful
analgesic properties at light levels of anaesthesia and
its minimal side-effects. Recovery from anaesthesia is
pleasant, some analgesia continues into the post-
operative period and there is no restlessness.
For several years, I used an ordinary vaporizer

bottle and the concentrations were determined by
sense of smell. Later assay of this vaporizer showed
that the maximum concentration used was 0-90
reducing to 0.1% at which point the smell of tri-
chloroethylene was only just detectable. I now use a
percentage vaporizer and rarely use more than
0-75%° and that only for a short period.

Because of its association with cardiac arrest in
burned patients, intubation is only performed where
there are specific indications. To obtain relaxation
for this, halothane up to 3-500 is used. The circula-
tion has never given rise to anxiety during intuba-
tion. It is, of course, essential that this should not be
attempted until the patient is well anaesthetized. We
limit the use of suxamethonium to the initial post-
burn dressing. Even where intubation is not required,
the addition of halothane 0-5-1 0°/ can be useful to
speed the induction in more resistant patients. The
administration of halothane is stopped once the
patient has settled or the tube is in place.
On less than half the administrations, it is possible

to precede inhalation with a sleep dose of thio-
pentone. This technique has proved simple and
satisfactory in the operating theatre. In August 1966,
Pillberg & Vellacott reported 2000 minor surgical
cases anaesthetized in much the same way except
that halothane 0-500 was continued throughout. The
comment in Anaesthesiology at the time was that
perhaps we could regard this as another example of
balanced anaesthesia using the inhalational rather
than the intravenous agents.
We treat these patients as emergencies and try to

starve them for only 4 hr pre-operatively. This is

much safer than in true emergencies. The diet can
be suitably modified and there is no shock of injury
to delay gastric emptying. To achieve this accurate
timing of surgery is essential but administratively,
extremely difficult.

These methods were employed on twelve con-
secutive patients whose burns were from 15 to 62%:.
These patients were treated in the new burns unit
where we give anaesthetics mainly in the morning.
Even in these ideal conditions, we were not as
successful as we had hoped.
We restart oral intake as soon as the patient will

accept it in the postoperative period and try to meet
the patient's dietary wishes. This is not as difficult a
problem as pre-operative timing. The majority of
the twelve patients took by mouth within 1 hr.
Those who started with fluids quickly went on to
solids.

Additional feeding over the remainder of the 24
hr can ensure that the total intake is not greatly re-
duced. It is essential that the nursing staff be per-
suaded to take an active interest in feeding these
patients. They must also have the time, the facilities
and the supplies to be able to provide each patient
with suitable food at the time he needs it. In patients
on supplementary tube feeding, the times of the
feeds can be altered to ensure the same intake by
tube over the 24 hr. Of the forty-two patients with
burns of over 15%, eighteen died. There were no
serious anaesthetic complications and no deaths
were attributable to anaesthesia.
The mortality after a burn is related to the age of

the patient as well as the percentage of the injury.
We feel that if the sum of these two comes to 80 or
over the patient's chances of survival are slim.
On three occasions the patient's condition gave

rise to unusual anxiety. In all of these the likely
cause was pre-existing hypovolaemia.

Anaesthesia had to be refused on one occasion
each to three patients-aged 47 with a 38% burn,
48 with a 41°/ burn, and 42 with a 38% burn. All
three were subsequently anaesthetized without
incident.

In one child it was necessary because of acute
cardiac disease to abandon the use of general
anaesthesia. He had twelve dressings under various
forms of sedation. This convinced us again of the
benefits which general anaesthesia can confer on
both patients and staff.
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Discussion

Discussion

DR A. W. DIAMOND: I wonder whether either Dr
Bush or Dr Howie would consider an intra-arterial
cannula for monitoring patients, especially those exten-
sively burned?
DR HOWIE: I think not. In the first place, you have got

to find a site which is not burned to put it in. The second
thing is that we have found that our drip needles, if they
are cultured, when you take them out, may produce a
growth of bacteria, and therefore we avoid interfering
with the vessels more than is absolutely necessary. It is
true that we have no base line because we have never
been able to take these patients' blood pressure and
therefore we really do not know how useful it would be
to us.
DR BUSH: As far as we are concerned, the answer to

that would be that the situations in which we work would
preclude its use because we work in an extremely small
theatre and we have not got the facilities for it, neither
have we got the staff to do it.
DR P. BASKETT (Bristol): May I ask Dr Howie what

patients she considers unanaesthetizable? She mentioned
at the beginning of her talk that some patients were
permanently refused anaesthetics.
DR HOWIE: This is the sort of pre-existing medical

disease that would preclude anaesthesia for life-saving
surgery-possibly chronic chest disease, chronic cardiac
disease-any of this type of thing where you feel that the
use of repeated anaesthetics was dangerous.
DR BASKETT: But do not some patients need to have

anaesthetics? They have to have them.
DR HOWIE: No. While we believe in anaesthesia for

large dressings, we also believe that a screaming patient
is better than a dead one, if the need arises.

DR BASKETT: I do not know if you really need to have
a dead patient.
DR HOWIE: No, we do not either. But when one looks

as if it is going to be really hazardous because of respira-
tory infection-
DR BASKETT: Would you not think that the intense

pain which these patients must have is perhaps worse
than a pre-existing medical disease, cardiac disease?
DR HOWIE: I think we would probably use Entonox

on them now.
DR J. MURRAY: Dr Howie presumably finds trichloro-

ethylene a satisfactory anaesthetic. Does she have
difficulties with the so-called trilene tachypnoea, and if
she does what steps does she take to remedy it?
DR HOWIE: This is something that these percentages

do not reveal. I have not seen cardiac irregularities. We
have seen tachypnoea and if we reduce the percentage of
trichloroethylene it will disappear. One has to be very
careful to distinguish between what is increased ventilation
because of stimulation and what is purely tachypnoea
which is a different thing altogether.
DR HINTON: I congratulate Dr Howie on her paper

and I should like to say particularly how much I agree
with her on the point about the need to keep the patients
warm in the theatre. I only wish she could persuade the
surgeons to do so during the immediate postoperative
periods as well. Not uncommonly, in an intensive care
unit I get called to see a patient and I am told 'The
anaesthetist has given the patient too much fluid',
whereas in fact they have given the patient the proper
amount of fluid in the theatre but they have returned him
to the ward where he has become very cold. I only hope
that Dr Howie can persuade surgeons to carry this warm-
ing into the postoperative period as well.
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