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Abstracts

Compartment syndromes and the burnt patient
A. G. G. BATCHELOR B.Sc, M.B., B.S., F.R.C.S.
City Hospital, Nottingham

Soft tissue swelling within an unyielding osteofas-
cial compartment may lead to Volkmann's contrac-
ture. This may result from a variety of direct insults
to the compartment in the burned patient. It may also
arise from the contraction, or apparent contraction,
of the walls of the compartment.
Volkmann's ischaemic contracture represents a

middle course in the response to such an insult, the
mildest course being undetected and leading to
complete recovery, the most severe distal gangrene,
necrosis and even a full crush syndrome.

Circumferential full-thickness burs may locally
compress a compartment over sufficient length to
raise the pressures pathologically. Appropriate treat-
ment is escharotomy. Proximally situated circumfer-
ential burns may lead to distal ischaemia and give
rise to a compartment syndrome. Ischaemia in excess
of 4 hr produces sufficient swelling within muscle to
lead to pressure problems. Where the bur is one
aspect of multiple trauma, the overwhelming visual
aspect of the bur may lead to neglect of apparently
minor soft tissue injuries.
There is a group of patients who could perhaps be

considered to have iatrogenic compartment syn-
drome. The volume of interstitial fluid in unburnt
tissue increases in association with the fluid load
administered during resuscitation of a burn. This
may convert a sub-clinical compartment syndrome
into one which requires intervention. Dressings may
give rise to problems as may prolonged periods of
immobilisation.
The clinical signs comprise Pain, Paraesthesia,

Pulselessness, Paralysis, Pallor and Peripheral cool-
ness, but are inadequate for a number of reasons.
They are only present when the compartment syn-
drome is established, and they do not apply when the
patient is unconscious. In the patient with the distally
burnt, completely insensitive limb, it is impossible to
palpate meaningfully.
Compartment pressures may be measured directly.

Refinements of technique permit more accurate
measurement. The critical pressure, around 30
mmHg, is accepted as that at which ischaemic
changes are occurring in the compartment. A tech-
nique for such measurements is described which is

simple and quick. Setting up the apparatus takes a
few minutes, the measurement a few seconds.

The technique of intra compartment pressure measure-
ment by direct puncture
The apparatus is extremely simple. It consists of a

23 gauge needle connected via a Y connector to a
pressure transducer and a 1 ml syringe. A 3-way tap
is also useful so that the system may be flushed with
ease. The system is completely filled and flushed with
saline for injection. The zero point is calibrated with
the needle in contact with but not puncturing the skin
over the desired compartment. All measurements
should be taken with the patient supine and relaxed.
The compartment is punctured and a small volume
of saline (0-1 ml) is infused rapidly causing a sharp
rise in the pressure trace. This pressure trace rapidly
falls to a new level which is higher than the original
zero. This procedure may be repeated 2 or 3 times for
each puncture and the end point found to be
reproducible. It is suggested that this is a reliable
measure of the pressure within that compartment.
This technique has been compared with that of the
Wick Catheter and the results found to be statistically
comparable particularly over the range from 10 mm
of mercury to 45 mm of mercury which is the
clinically important range.
The indications for such measurements are not

numerous but they must be considered in the
unconscious patient or the patient with severe limb
burs or complex multiple trauma. There is no
reason why with vigilance ischaemic contracture
should not become a dinosaur of trauma surgery.

Problems of haemostasis in burns surgery
E. HAZARIKA M.S., F.R.C.S. & J. MASON M.B.,
F.F.A.R.C.S.
City Hospital, Nottingham
A 26-year-old male patient, with full thickness

burs to 35% of his body surface area, was treated by
excision and meshed split-skin grafting on the 7th
day post-burn. Postoperatively, he developed persis-
tent bleeding which was finally halted by clot
removal, bipolar coagulation of bleeding points,
replacement of the meshed skin graft and the
application of a layer of oxidised regenerated cellu-
lose. The treatment was effective and the patient
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made an otherwise uneventful recovery. The authors
are unaware of the previous use of oxidised regene-
rated cellulose for the control of haemorrhage from
50% of the body surface area, with success.

Gammaglobulin therapy in burn management with a
report on the treatment of a 5-year-old burn victim
JOHN WATKINS, Ph.D.* & NEIL APPLEYARD
F.F.A.R.C.S.t
*Department ofImmunology, Royal Hallamshire Hos-
pital, Sheffield S10 2JF and tAnaesthetics and Inten-
sive Care Unit, Northern General Hospital, Sheffield

This communication reviewed briefly the immuno-
logical problems of the burn patient and the frequent
complication of septicaemia. Antibiotic therapy
alone is not sufficient. There is a case for boosting the
patient's natural immunity. Attempts to do so have
been reported in the literature over the last 20 years
and involve either infusion ofexogenous immunoglo-
bulin (IgG) or vaccination. Problems of the former
'passive' therapy largely involve transfusion reactions
but this has been solved by enzymatic modification of
the native IgG molecule to reduce its antigenicity.
One such product, Gamma-Veinine, is available
from the Behring Institute, Marburg.
The case report described the successful treatment

with Gamma-Veinine of a 5-year-old girl presenting
with 22% surface burns from a house fire and who,
despite conventional burn therapy, developed septi-
caemia on the 12th day post-burn.
Thirteen anaesthetics for facial reconstruction in a
child
C. S. INCE, F.F.A.R.C.S. & E. C. HOWARD,
F.F.A.R.C.S.
Whiston Hospital, Prescot, Merseyside
At the age of 4, a 13-year-old sucked caustic soda

pellets resulting in severe circumoral scarring. Many
previous attempts at correction had failed.
At 12 years, a myocutaneous flap repair was

undertaken. Premedication was with trimeprazine.
The anaesthetic technique used was gaseous induc-
tion, blind nasal intubation, spontaneous respiration
with positive end expired pressure and humidifica-
tion. Pulse, blood pressure, temperature and blood
gases were monitored. The problems of multiple and
prolonged anaesthesia, difficult intubation and post-
operative management were discussed in detail. It
was emphasised that the case was managed in a
district general hospital without special paediatric
facilities.

Haemostasis and cleft palate surgery
F. J. M. WALTERS, M.B., F.F.A.R.C.S.
Frenchay Hospital, Bristol

Previous workers have reported blood loss during

cleft palate surgery to range from 45 ml to 280
ml in children up to 3 years of age (Tempest, 1958;
Jennings et al., 1980). It rarely decompensates the
patient except perhaps in the small infants. Even
in this group, if the basic cardiovascular para-
meters are monitored and the blood loss carefully
measured, it can simply be replaced. However, for
the surgeon, operating accurately under a pool of
blood in a small mouth can become impossible,
making a successful repair difficult. Ideally therefore,
even the smallest amount of bleeding should be
prevented.
The effect of aspirin taken within 5 days of the

operation should not be neglected, as it may contri-
bute towards bleeding due to platelet dysfunction.
Anaesthetic techniques range from spontaneous
breating with halothane and/or ether, to artificial
ventilation. Some authorities believe that this has
some bearing on the blood loss. Surgeons infiltrate
the palate to produce a form of blunt dissection with
hydrostatic pressure which also will produce some
haemostasis. The use of vasoactive solutions will also
cause local vasoconstriction. Halothane is an ideal
agent for this type of surgery, but the production of
dysrhythmias when adrenaline is also used is well
known. Katz (1968) recommended that the maxi-
mum dose in any 10-min period was 1-4,g/kg. More
recently Wallbank (1970) and Karl (1981) reported
the safe use in children of 1-5-5-8 ,ug/kg and 0-4-15-7
,ug/kg respectively. The avoidance of hypercarbia is
essential as it is important in the interaction between
adrenaline and halothane.
A study is being conducted currently to discover

whether the use of vasoactive solutions applied
topically to the palate can reduce the blood loss in
cleft palate surgery. The patients are induced with
thiopentone, paralysed and ventilated to ensure
hyperoxia and hypocapnia, anaesthesia being
maintained with nitrous oxide, halothane (0-5%
maximum) and papaveretum (0-1-0-3 mg/kg, i.m.).
Gauze is soaked with approximately 0-1 ml Moffat's
solution (cocaine 30 mg/ml and adrenaline 250
ug/ml). This is then applied to the soft and hard
palate, being held in place with an airway, and
ribbon gauze is packed into the nose. The dose being
applied topically is 300 jug/kg cocaine and 25 /ig/kg
adrenaline. The palate is also infiltrated by the
surgeon with a lignocaine (0-5%) and adrenaline (1 in
200000) solution. Losses are measured by collecting
blood from the sucker, tubing and swabs by a
washing technique. The early results from this on-
going stutly indicate that 6 patients, with a mean
weight of 7.4 kg, had a mean blood loss of24 ml. The
volume of lignocaine and adrenaline solution used
was 2 ml in 5 patients and 1-5 ml in the 6th. There
was no evidence of either cerebral or cardiovascular
complications.
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