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2. First-Aid Burn Cream (No. 9).
Cetyl Trimethyl Ammonium Bromide

(Cetavlon) .. .. .. .. I per cent
Sulphanilamide .. .. .. 3
Castor Oil .. .. .. .. 25
Beeswax .. .. .. .. I8
Wool Fat .. .. .. ..
Cetyl Alcohol .. .. .. .. 5eo
Glycerine o.. .. .. .. 1
Water to produce .. .. .. IOO

THE CARE OF THE BURNED
PATIENT

By R. P. OSBORNE, F.R.C.S.
(Plastic Surgery Unit, Stoke Mandeville Hospital,

Aylesbury, Bucks.)
History
Tannic acid, for long the most popular method

of treating burns, was introduced by Davidson
(I925), and good support was given in England
by Wilson (I929) and Mitchener (1938). Because
tannic acid lacks any bactericidal action, Aldrich
(I933) favoured gentian violet, and later the triple
dye solution (I937).*

Since the War began in I939, there have been
many articles written (Mowlem I94I, Wells I942,
Erb et al I943) relating to liver necrosis following
the use of tannic acid. Present writings appear
to favour-saline treatment (McIndoe I940),
plaster of Paris (Barnes and Trueta I94I; Fleet
and Ackman I944), the Koch method of pressure
dressings (Allen and Koch I942; Silver and Reid
I942), or the envelope method (Bunyan I94I,
Douglas I944).

Objects
Whichever method is chosen, the objects should

be the same:

(i) To obtain a skin covering as soon as possible.
(2) To maintain full function..
(3) To prevent deformity.
(4) To prevent infection and cross infection.
(5) To eliminate pain.
(6) To reduce to a minimum the length of

time between receipt of the injury, and
return to normal duty.

* From the Plastic Surgery Unit, Lancashire County
Hospital, Whiston.

Planning
There should be a definite plan of campaign in

every hospital, large and small, understood and
adopted by all who may be called upon to take
part in the treatment of the case. By this means
better results will be obtained and the value
and comparative value of any method better
assessed.
Ackmann (I944) and his colleagues have drawn

up a plan which is a model of perfection. It is
sad to note that a complacent attitude still exists
in some hospitals: bums must not be regarded as
minor problems and their treatment left in the
hands of the enthusiastic but inexperienced junior
residents.

First Aid
This will depend upon the materials to hand at

the site of the accident, and will vary from applying
the cleanest material available, to a sulphonamide
preparation (Colebrook I944) spread as a cream on
gauze, covering this with wool and a firmly applied
crepe bandage. The general measures consist of
warmth, warm sweetened drinks such as cocoa or
tea, calm reassurance: the use of narcotics, depend-
ing upon the presence of a doctor and the absence
of any other undiagnosed injury. Several cases
of partial thickness bums in Service personnel
have been treated since "D" Day, and the results
of applying 5 per cent sulphanilamide cream on
gauze, followed by bandaging, without any cleans-
ing of the burned area, were very gratifying.
Particularly so if the dressings"had been renewed
at least every 48 hours for, naturally, the cotton
bandages used tended to become loose and the
wound exposed, as movements of the individual,
and passage of time occurred. None of the areas
were free from bacterial contamination, all were
clinically clean and very rapidly healed with IOO
per cent function after the application of Stannard
envelopes. It is agreed that they would have
healed just as speedily by any of the other methods,
but t-he advantage gained by using the envelopes-
was the immediate freedom of movement.

Definitive Therapy
(a) Local-limbs

Since reporting on the use of envelopes in the
British Journal of Surgery (1943), the author has
continued to use these whenever possible. Douglas
(i944) has since issued a detailed account of this
method as used in the U.S.A., and to him should
go the credit for first introducing the procedure
(1936 and i939). Nothing further need be added
to the detailed account already given except to:
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122 POST-GRADUATE MEDICAL JOURNAL April, I945
emphasize the necessity to elevate the limbs in
the early stages, or whenever there is oedema if
the case is seen late, and to apply pressure by means
of wool and crepe bandages outside the envelope
between the irrigations. During the irrigations
active movements are encouraged. The other
instruction requiring emphasis is the use of splints
outside the envelope, e.g. for deep bums of the
hand-made of plaster with the hand, fingers and
wrist in the position of function.

(b) Local-face
Envelopes cannot be used for burns of the face

and here the suggested procedure is to cleanse the
affected area by very gentle use of gauze soaked
in electrolytic sodium hypochlorite solution I in I00
at I00° F., or i % C.T.A.B. (If the scalp, is
involved, it is advisable to shave the area -and a
wide margin around-otherwise infection is apt
to follow, especially in women.) The area is dried
by means of filtered air through a hair dryer,
covered with a single layer of tulle gras; over this,
gauze four layers thick soaked in the electrolytic
sodium hypochlorite i in I00; a layer of wool and
a firm crepe bandage completes the dressing.
In widespread burns only the nostrils and ver-
milion of the lips are left uncovered.
The after-treatment is to remove the bandage

and wool twice a day and resoak the gauze with the
*same solution of electrolytic sodium hypochlorite
I in I00 at I00° F. by means of an undine. The
whole dressing is taken down and renewed every
48 hours. Healing occurs quicker than on other
parts of the body in partial-thickness burns,
and correspondingly, the areas are fit for grafting
at an earlier date in cases of full-thickness loss.

(c) Local-Other Areas
Envelope therapy can be used for burns involving

the thorax and upper abdomen or back, using a
covering designed in the form of a smock; for
burns involving wide areas a nightdress of the
envelope material is available which is used in
combination with a specially designed "irrigation
bed" (Goldberg, I944).

(d) General Measures
These begin the moment the patient is admitted

to Hospital, treating the shock by means of warmth
(not exceeding 700 F.), warm, sweetened drinks
by mouth when possible, and giving a suitable
drug to relieve the pain. Temperature and
respiration are recorded four-hourly, and the pulse
rate hourly. A fluid intake and output record is
commenced. Plasma given intravenously is best
started at once and continued during the process
of cleansing and application of local covering-a

process which is not begun until the patient has
made a good recovery from the shock.

Other general measures continue throughout the
whole treatment of the patient and will be described
under the appropriate headings.

The Circulatory System
Blood pressure readings are insufficient to assess

the condition of a burned patient (Olson I943).
More reliance can be placed upon the haemoglobin,
haematocrit, and plasma protein levels, together
with the blood count. The more extensive the
burn, the greater the need for repeated readings,
for without them the general treatment becomes
a haphazard procedure.
Plasma is lost from the capillaries and therefore

plasma must be replaced-either empirically
with the first bottle run in quickly, and a subsequent
maintenance rate of 8o-ioo drops per minute,
or based on calculations made from a formula
(Harkins I940, Black I940, or Elkington I940).

In major bums blood transfusions will be
required after the first few days; in the severe
cases at weekly intervals-particularly if there is
infection. A difficulty then arises following upon
the loss of suitable veins due to thrombosis: when
all available have been used the transfusion caii be
given into bone marrow. A state of anaemia will
delay the successful treatment of the infection
and render the "take" of grafts less certain.

Infection
Although the area burnt is rendered sterile at

the time of injury, it is only a matter of hours
before bacterial contamination occurs. An oppor-
tunity of gauging the effect of sulphonilamide
cream as a first-aid dressing in civilian life, and
admitted to hospital within a few hours, has not
yet occurred. Several cases w-ere admitted from
Normandy where this measure had been used, but
all showed contamination.
When the patient is admitted to hospital one

of the aims is to prevent further contamination,
and reduce the possibility of cross-infection
(Clowes I943), two requirements which are well
met using the envelope therapy (admittedly,
with much less ceitainty when the irrigation bed
is used). No matter what local application is
used, whenever the area is exposed, all taking
part, and the onlookers, should be gowned and
ma§ked-not forgetting a mask for the patient.
The organisms commonly found are Staph.

albus, Staph. aureus, diptheroid bacilli, haemolytit
and non-haemolytic streptococci, B. Subtilis, and
unhappily B. coli, B. proteus, and B. Pyocyaneus.
Generally the contamination is mixed.
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April, I945 BURNS 123
The methods of combating the bacteria and their

effects are the sulphonamides, locally or by mouth,
penicillin, local or systematic, propamidine, eu-
flavine preparations, and zinc peroxide. When
sulphonamides are used, the concentration level
of the drug in the blood must be watched: high
levels are to be expected if it is used locally over
large areas. Altemeier (i944), Meleney (I944),
and Whipple (I943) have recently suggested that
sulphonamides are more effective by mouth than
used locally. B. coli, B. proteus, or B. pyocyaneus
are the most difficult to eliminate and neither
sulphonamides nor penicillin are of value. Many
local applications have been suggested, e.g.
I0 % mercurochrome, household vinegar, 2 %
acetic acid, 5 % gentian violet, potassium tellurite,
proflavine with sulphathiazole, neutral proflavine
sulphate, etc.

It is well-nigh impossible to keep a full thickness
loss area free from bacteria, but all efforts to
control the infection should be made, and this
includes attempts to free the area of any dead
tissue. Any continued infection leads to anaemia,
exhaustion, loss of weight, fall of plasma proteins,
loss of appetite, and all the usual signs of fever.
At the same time there will be a delay in the
appearance of granulations sufficiently healthy
to permit skin grafting, and early skin grafting
is the very factor one aims at in this depth of
burn.

Hypo-proteinaemia
Loss of protein occurs early due to the exudation

of plasma from the surface of the burn, and into the
subjacent tissues, and to some extent this is
replaced by the intravenous use of plasma. How
much of the plasma given is retained is difficult
to say, but to give saline would merely serve to
increase the total loss. It is often stated that the
first infusion of plasma should be given rapidly,
and thereafter a steady drip, but the value of this
is doubted by Lee and Wolff (1942).

Later the plasma proteins may be further
depleted because of infection, loss of nitrogen in
the urine, and the demands for tissue repair, and
since an adequate protein reserve is necessary
for wound-healing (Ravdin I940),' it is essential
that efforts be made to replace the lost proteins.

Wolff and Lee (I942) have published a chart
whereby, if the plasma protein level, haematocrit
value, and body weight are known, the plasma
protein deficit can be read off. The treatment of
such a deficit is in the form of blood transfusions,
concentrated serum infusion, high protein diet
(e.g. eggs, milk, meat and brewers yeast). In
cases where the surface area burnt is large, it
may not be possible to replace the proteins in

the amount necessary by mouth; in this connection
much work is being done on the intravenous use
of amino acids, and food by means of a stomach
tube (Taylor 1943). It is interesting to observe
that workers in America suggest from their experi-
ments that hypo-proteinaemia has some bearing
in connection with the formation of bed-sores
(Mulholland 1943).

Skin Grafting
Save in small areas in unimportant sites, full-

thickness loss burns will require to be grafted.
Ideally, these areas would be excised and grafted
at the time of the initial cleansing if this was
possible, for considerable time now wasted in
waiting for the removal of dead tissue would be
saved. The reason it is not carried out then, is
the absence of certainty as to the exact extent of
the full-thickness loss. Dingwall (I943) suggests
giving io cc. of 2o % sodium fluorescein intra-
venously, and then examining the burned area in
ultra violet light screened with a Woods filter.
Under this light, areas of full-thickness loss are
seen as sharply demarcated blue-black patches,
in contrast to the surrounding yellow-green colour
of normal fluorescein containing skin. As it is,
the aims are to get the surface ready for grafting
by removal of all dead tissue, reducing bacterial
contamination as much as possible-especially the
haemolytic streptococcus, and B. pyocyaneus,
correcting any anaemia, and so producing flat,
firm, bright red granulations (Barrett Brown
I943, and Padgett I943). This preparation takes
three to five weeks, and when these aims have
been achieved, thin Thiersch grafts may be applied.
However, when large areas are involved, and
bacterial contamination is heavy with much
discharge, time can be saved by using thin Thiersch
grafts applied in the form of postage stamps.
This type of graft is prepared as described by
Gabarro (I943), but the author (I944) applies
a Stannard envelope over the area grafted whenever
possible, a method suggested by Professor T. P.
Kilner. A pressure dressing of wet gauze, wool,
and crepe bandage is applied outside the envelope.
On the third day this pressure dressing is removed,
the envelope gently lifted off (it is not removed),
the tulle gras' covering the grafts and granulations,
and afh irrigation with electrolytic sodium hypo-
chlorite (i in 20) carried out, taking care not to
direct the stream directly on to the grafts. There-
after an irrigation is performed once daily until
the seventh day, when the pressure dressings are
discarded. Irrigations are then continued until
all the spreading grafts coalesce, and the patient
is encouraged to carry out a full range of movements
during these irrigations. By this means the chance
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of the grafts failing to take because of infection
is vastly reduced, ample drainage being available.
The combination of good drainage and moist
dressing is emphasised by Padgett (I943) as a
necessity when grafting granulated areas. This
postage stamp method is of additional value
when, because of the extent of the burn, the
amount of donor area is limited.
A great advance in the treatment of full thick-

ness burns will be made when the time between the
injury and the application of a graft is reduced to
a matter of days rather than weeks. Ackman
and his colleagues (I944), using an occlusive
pressure dressing over 5 % sulphathiazole emulsion
can skin graft at the time of the first dressing on
the 12th to I4th day (with this dressing strepto-
coccus pyogenes B. pyocyaneus, and B. proteus
have been absent). This is a highly creditable
saving of time.

Early separation of the dead tissue in full-
-thickness burns is the most important local change;
the earlier it can be achieved and grafting proceed,.
the less the drain on the patient's resistance.
It is the presence over a long period of a large
infected wound which is responsible for the de-.
terioration of the general condition, and this is
in turn responsible for the delay in improvement
of the local condition. Therefore, one looks
forward with considerable interest to the results
of the experiments of Connor and Harvey (i944),
who are using acids so prepared as to lower the
pH of the surface of the wound. So far, their
results suggest that a slough can be removed in
72 hours without damage to the underlying tissue,
so that grafting can proceed at once. Should
their further experiments confirm the present
findings, a tremendous advance will have been
made since, in addition to eliminating the damaging
general effects of the open wound; the local dys-
function due to the formation and contracture
of scar tissue will be reduced to a minimum.

After Treatment of a Grafted Area
Since thin grafts are applied in order to reduce

the chance of "failure to take," the newly covered
area is at first delicate. Whilst active move-
ments are encouraged, friction against hard
articles must be avoided in the early days: blister
formation has been seen following the use of a
billiard cue, table tennis bat, and garden spade,
in enthusiastic Service patients,

Daily wax baths followed by massage with
larnoline, and a further application of lanoline
when retiring into bed for the night, are the best
methods of improving the grafted area-keeping
it smooth and supple, and, at the same time, it is
getting thicker. The patient or parents, can

learn to apply the lanoline, which should be
continued morning and evening for three months
after discharge from hospital.

Rehabilitation exercises should begin as soon as
possible when the patient is in bed and continued
when he gets up, thus restoring his general fitness.

Homografts of Skin
Homografts of skin may be indicated when the

burns are extensive and the patient's general
condition poor, or when the amount of donor
area is small as in children. The use of the grafts
will serve to improve the patient's condition by
limiting the exudation from the burnt surfaces.
They will not survive for more than a few weeks,
and by this time it is to be hoped that general
measures have so improved the patient, that his
own donor areas can be used. For,tunately, the
need for homografts is not great, otherwise diffi-
culties in obtaining donors might at some date
be solved by the creation of "skin banks," in
addition to the "blood banks" which are so
invaluable.

Penicillin
When sulphanilamides either by mouth or used

locally, fail to eliminate the streptococcus from a
burn, the use of penicillin is of very great value.
The elimination of this organism serves to reduce
the effects of infection, and to render the take of
grafts more certain. If the Staph. aureus is
producing large quantities of pus which would
tend to "lift off" grafts, again treatment with
penicillin prior to grafting is to be advocated.

B. pyocyaneus, B. proteus, and B. coli are not
eliminated by penicillin and, unfortunately, they
can be responsible for the production of a great
deal of pus.

In mixed infections penicillin will eliminate the
streptococci and staphylococci, but the effects of
B. pyocyaneus, B. proteus and B. coli may become
more marked.

If penicillin is to be used it can be applied either
locally as a powder or cream, or systemically.
To use it as a fluid either for irrigation or in com-
presses would be sheer waste.
Bodenham (i943) has reported on the use of

penicillin powder and cream in 75 cases of burns
and wounds; and in the prophylactic use of the
powder under grafts on non-infected surfaces in
I5 cases. He recommends the use of a cream
(ioo Oxford units per gramme) for the treatment of
burns.

Battle (I944) working in charge of a Maxillo-
Facial Unit with the C.M.F., reports the use of the
calcium salt in sulphathiazole or sulphanilamide
powder (2,500 Oxford units per gramme) on 48
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granulating areas due to burns in 33 cases. This
powder in all cases was applied to the granulating
area under the grafts at the time of grafting.
Their preliminary preparation varied, however,
and on this variation Battle placed them into
three main groups.
In Group "A" a "blitz" technique was employed

as soon as the separation of sloughs allowed; the
patient was dressed on two or more consecutive
days with the powder, vaseline gauze (open mesh),
and dry gauze. Pressure with a crepe bandage
was universally applied. On the 3rd day the
grafting operation was performed.
In Group "B." In this group dressings were

done intermittently with penicillin powder. The
treatment was spread over a long period with two
or three days between dressings. Two of these
patients were also the recipients of a full course of
parenteral penicillin-Case I7 for a clinical septi-
caemia and Case 22 for pneumonia.

I

In Group "C." In this group of cases no peni-
cillin was applied until the time of grafting.
Case Nos. i6, 29, 30, 31, 33, and 25 all came into
the theatre for their operation with their arms
still encased in oiled silk of their Stannard envelopes.
The granulations were cleansed with saline and
the powder applied as elsewhere but only at the
time of grafting.
The following table represents the result of the

three groups:-
Percentage of Take Areas

Ttl ,Total
nTtber number go % 80-90 7o-8o 60-70Panumbtr Areas 0% 0/ 0/ %Pains Grafted

Group "A" 15 19 10 5 2 2
Group"B ' 10 I9 9 7 2 I
Group C ' Io I 7 8 6 2 I

All Groups 35 55 27 i8 6 4

In commenting upon these results Battle
emphasises that in only four of these cases was the
haemolytic streptococcus isolated prior to using
penicillin, and that in the absence of controls, his
figures are of little value in drawing conclusions.

Anaesthesia
The use of strong solutions of electrolytic sodium

hypochlorite requires a general anaesthetic. We
have never had to use an anaesthetic for the sub-
sequent irrigations, except in an occasional case
of severe burns in which other forms of treatment
had been carried out elsewhere, and the patient had
a low threshold to pain and had lost his confidence.
Some patients do complain of tingling during, or

smarting pain, lasting for a few minutes after the
irrigation, and if this is intolerable it can be met
by reducing the strength of the solution-if
necessary to i % electrolytic sodium hypochlorite.
Late cases have complained of severe pain during
the irrigation and for these we have used the
Minnitt Gas and Air machine with complete
success. If necessary this method is fortified by
the addition of a little trilene, either by the addi-
tion of a Rowbotham's bottle, or suspending a
piece of gauze by means of adhesive tape over the
air inlet and dropping trilene on to this as required.
As the general condition improves,, the necessity
for an anaesthetic disappears.
For the initial dressing or for the skin grafting

operation we use cyclopropane for all patients
over two years of age; below this age gas and oxygen
suffices.
Gordon (1943) uses intravenous novocaine for

painful dressings, but we have not yet given this
a trial when carrying out an irrigation.

Scar Contracture
Preventative treatment lies in the prevention of

oedema, overcoming infection, and grafting as
early as possible. In some deep burns of the
dorsum of the hand, no method of local treatment
will prevent deformity, and in these cases the hand
and fingers must be splinted in the position of
optimum function. Ectropion is a particularly
dangerous result of contracture because of the risk
of permanent damage to the cornea, and must have
priority when grafting is performed.
The correction. of other contractures can usually

be performed by excision of the scar and the
application of a free graft with the area splinted
if possible in an over-corrected position. After
the graft has taken, massage with lanoline should
be continued and the splints maintained at night
for three months.

Keloids
The cause of this complication is unknown,

although infection may play some part. It
occurs at the junction of graft to normal skin, at
the junction of postage stamp grafts to each other,
or when areas have been allowed to heal without
grafting. Treatment is called for when the irri-
tation. and resultant scratching are severe or for
cosmetic purposes. In both cases the X-ray
treatment recommended by Levitt and Gillies
is of great value.

Summary:
i. Burns do not belong to the realm of minor

surgery.
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2. The tannic acid era has passed.
3. The best First Aid treatment is-sulphanilamide

cream, together with a carefully applied pressure
dressing.

4. The prominent methods of definitive local
therapy are-pressure dressings, saline baths,
and the envelope therapy.

5. Great and continued attention must be paid to
the general treatment if more lives are to be
saved and better results from local measures
achieved.

6. Considerable advances have yet to be made
in eliminating B. pyocyaneus, B. proteus, and
B. coli.

7. Better results are to be expected with improved
methods for restoring lost plasma proteins.

8. Promises of great value are made in the
experimental work on the use of acids which
will remove sloughs in a matter of hours
instead of weeks, thus rendering early skin
grafting possible.

9. Early skin grafting and skilled attention to the
general condition are the secrets of success in
the treatment of full-thickness burns.

Illustrative Cases
Case I (L.J., age 3).
Admitted 5th November I944. The child's nightdress

caught fire on 2Ist October 1944, as a result of which she
received full-thickness burns of the right side of the neck,
extending over the shoulder to the right wrist, involving
a large area of the right chest wall, the right buttock,
and a large area of the lateral side of the right thigh.
(Estimate, by Berkow (1924) method, was 27 %.)
She was admitted to her local hospital the same day and

was given one pint of plasma and two of saline. After
a few hours the areas were cleansed under gas, oxygen
and ether anaesthesia. Propamidine, tulle gras, and
bandages were applied as a dressing. This dressing was
repeated three times, under- a similar anaesthetic in
fourteen days. The one smear taken showed the presence
of B. proteus.

i6th Day (T. IOI, P. 130, R. 30). The day following
the transfer, all the areas were irrigated under gas, oxygen,
and a little ether, with electrolytic sodium hypochlorite
(I in 20): a few sloughs separated, but most were densely
adherent. The limbs were oedematous and all areas
infected. After drying, 5 % sulphanilamide cream on
gauze, wool, and a crepe bandage were applied. A posterior
plaster shell was made. General condition poor.
Blood:

Erythrocytes, 3,580,ooo per cu.mm. Neutrophils 70 %
Haemoglobin, 69 % (IO * 76 gms.%) Eosinoplils -

Colour Index, o * 9 Basophils
Halometer, 7 * 2 U. Lywphocytes28%
Leucocytes, 23,125 per cu.mm. Monocytes 2 %
Volume of packed cells, 24 mm.
Mean corpuscular volume, 68 cu.
Mean corpuscular haeitoglobin concentration, 44 %

Urine:
Albumen absent
Urea 0 * 7 gm.
An occasional leucocyte present
Rbc's crystals absent
No growth on culture

Bacteriology (all areas):
Pus cells and gram negative bacilli
Culture overgrown by B. proteus
17th Day (T. 98. 4, P. 130, R. 28). Plasma protein
5I7 gms. per ioo m.l. plasma.
i8th Day (T. 990, P. 140, R. 28). Redressed as on the

I6th day; blood transfusion started, one pint given at
slow drip, followed by half a pint of plasma.

igth Day (T. IOI0, P. 120, R. 28). General condition
very poor; cyanosis; drowsy.

20th Day (T. 990, P. 140, R. 28). Has gradually taken
better diet since admission; eggs, milk, oranges, marmite.

2iSt Day (T. 99°, P. I40, R. 28). Cyanosis less marked;
plasma protein 5 * 04 gms. per IOO m.l. plasma; dressing
under cyclopropane; all granulations much cleaner; most
of slough separated; irrigation as before, but zinc peroxide
used instead of sulphanilamide because of cyaDosis.
Concentrated serum in 200 c.c. water given by slow drip
(4 hours).
22nd Dav (T. I00°, P. 130, R. 26). Pulse volume

stronger than for last few days; taking diet well; looks
less toxic. Plasma protein 7 gms. per ioom.l. plasma.
Albumen 3-5 per Ioo m.l. plasma. Globulin 3"II per
Ioo m.l. plasma. Fibrin o039 per IOO m.l. plasma.

24th Day (T. 98-4, P. 130, R. 26). All smears sbowed
few pus cells but no organisms. Under pentothal, postage
stamp Thiersch grafts from left thigb applied to right arm,
neck and thorax. Similar grafts from inner aspect
rigbt thigh applied to outer aspect right thigh. Stannard
envelopes to arm and leg over grafts. Acriflavine emul-
sion wool to neck and thorax. Pressure dressing of wool
and crepe bandages to all areas. Child placed in posterior
plaster shell with go' abduction right shoulder. Operation
time Ii hours. General condition very poor.
25th Day (T. IOIl, P. I6o, R. 30). A very poor day.
26th Day. Slowly improving.
27th Day (T. 990, P. I40, R. 24).

Blood: Erytbrocytes 3,2IO,000
Haemoglobin 69 %
Colour Index I.O

Under cyclopropane both envelopes irrigated-grafts in
situ-granulations healthy pink. Chest-grafts in situ
and granulations pink: irrigation: compresses of electro-
lytic sodium hypocblorite I in Ioo applied. Neck-
owing to movements of the child 25 % of grafts lost;
dressed as for thorax. Pressure dressings to all areas.

28th-34th Day (T. average IOI°, P. I40, R. 24). General
condition improving. Taking high pyotein diet well.
Dressings every other day under cyclopropane. Very
slow spread of grafts.

Blood:
Erythrocytes 2,350,000 per cu.mm. Neutrophils 48 %
Haemoglobin 49 % (5 -67 gms. %) Eosinophils I %
Colour Index I 007 Basophils
Halometer 7.5 u. Lymphocytes 47 %
Leucocytes Io,937 per cu.mm. Monocytes 4 %
Volume of packed cells 25 mm.
Mean corpuscular volume 92 cu.
Mean corpuscular haemoglobin concentration 23 %
Total protein 65 gnis. per Ioo m.l. of plasma

albumen 3 I8 ,,
globulin 2 9 ,. .
fibrin 0 *42 ,.

Bacteriology:
Staphylococci overgrown by B. proteus in all areas.

35th Day. Blood transfusion-one pint in 5j hours. Had
a rigor during transfusion.
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ILLUSTRATIONS ON BURNS
By

R. P. OSBORNE,
F.R.C.S.

CASE I

i.-Before grafting. 2ISt day following injury.

U1,

2.-After grafting. goth day following injury,
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BURNS R. P. OSBORNE

CASE II

...1 .....

I j

-...*. ...

- I | ..~~~~~~~..................!... .....

i.-Showing limbs in Stannard envelope

... .:.

.........

... ... '.:'.'.:

.. ... .......

.. .. .. .. .......

.. ..

2.-Lower limbs in 6th week, showing spread of postage stamp grafts.
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BURNS R. P. OSBORNE

CASE IV

... .. .,,.. ....,...

~~~~~.... .'.^'.s. 0...

......... ... .. ....... ;.c.'.'t.
.... ... << ° iil

...........~........ .... ...::..:a.........~~~~~.........

,.- ss,, .<

....: .....B.

i.-Before operation with eyes closed.

:l.. .. :r :.
........:.... :...

2.-Before operation with eyes open.

3.-After operation with eyes closed. 4.-After operation with eyes -open.
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BURNS R. P. OSBORNE

CASESV

i and 2.--Before operation.

..............

lmlDS..ilb

3 and 4.--After operation.
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BURNS R. P. OSBORNE

CASE V

'.U Aiii'.
!xj

IR-F c4p.

m-m

U

....

...........

.......

..... .....

i.-Before operation.

* .. . l-

--

- A A --A--------A----A-- |!1
.-- .- .:

..
.....

2.-After operation.

...

5.-After operation.

..

6.-After operation.
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Akril, IQ45 BURNS 127
38th Day. Dressing under cyclopropane. Excellent

spread of grafts on arm and leg; new envelopes applied;
very slow spread of grafts on chest and neck. Small
pressure sore on scalp noticed on 33rd day, has suddenly
spread and is now 4in. x by 2 in. with bone exposed.
From then onwards rapid progress was made; the leg

was healed on the 43rd day, and the arm on the 49th-the
envelopes being removed on these days. The temperature
came down to 990 and the child was much brighter, much
easier to nurse, and was eating extremely well.
On the 45th day more postage stamp Thiersch grafts

taken from the left upper arm, were applied to the neck
and chest, as some of these had failed in the former and
were rather sparse in the latter, but those present had
spread very well.
From the 52nd day she had irrigations daily without any

anaesthetic, and did not complain of any pain.

Blood:
Erythrocytes 3,970,000 per cu.mm.
Haemoglobin 70 %
Colour Index o.9
Leucocytes 7,8I2 per cu.mm.

On the s8th day massage with lanoline to all the healed
areas and exercises were begun. From then onwards
she made steady progress; all areas healing with the
exception of a small pbstinate area on the tip of the
shoulder. She remained an in-patient on the iooth
day because her home was situated too far away from
any hospital where she could receive the necessary physio-
therapy. There is IOO % function of the leg, abduction
of the shoulder to 90°, full function of the elbow, and some
tendency to contracture of the neck scar.
Comment: An extreme full-thickness loss in a very young

patient who responded well to general measures, though
many anxious days were experienced. A striking im-
provement was noticed following the rapid spread of
grafts. The reappearance of organisms within the
envelopes is explained by the fact that these could not be
rendered occlusive at their upper extremities due to the
extent of the burns on to the shoulder and buttock.
The organisms did not interfere with the spread of the
grafts. The pressure sore was a disappointment, for she
had excellent nursing attention.
The child's life was saved by the general measures

taken.

Case II (E.S., aged 26).
Admitted 17th July, I944. A Service patient burnt

during a tank battle in ltaly seven weeks previously, as
a result of which he received partial-thickness burns of
the whole face and neck, full-thickness burns of the
helices, deep partial-thickness burns of most of both
forearms, dorsum of hands and fingers, scattered partial-
thickness anterior chest wall, full-thickness of both legs
from the junction of upper and middle third of the thigh
to the junction of middle and lower third lower Jeg, and
full-thickness both heels. (Berkow Chart = 36 %.)

In Italy he received eight pints of plasma, two of con-
centrated serum, and two of glucose saline within the
first week. The local dressings consisted of saline com-
presses, renewed twice daily, supplemented later by
penicillin powder. Sloughs began to separate during the
second week, and in the fifth week the limbs were placed
in plaster. These plaster dressings were renewed at
intervals, and finally removed during the voyage to
England because of a profuse discharge of offensive
greenish pus and intense pain in the legs.
On admission he was terrified of having any further

change of dressing because of the pain he had always had
in the past. He was thin, toxic looking, without an

appetite, very thirsty, and would not attempt to move
any of the limbs, which he held in extension. Under
anaesthesia (pentothal), the granulations were found to
be pale, flabby, and exuberant, discharging a copious
quantity of greenish pus; the hands and lower limbs were
oedematous. A Stannard envelope was applied to the right
forearm and hand, with a plaster splint and pressure
dressing externally.

5 % sulphanilamide cream and pressure dressings were
applied to the lower limbs and ears.

Blood: Erythrocytes 2,850,ooo Haemoglobin 50%

Bacteriology;
B. pyocyaneus, B. proteus and B. coli in all areas.

The right upper limb was irrigated twice daily and was
healed six weeks later, with some flexure contracture of
the m.p. joints, but with very useful range of movement.
The lower limbs presented a problem because of the

continued persistence of the organisms found on admission,
and the large amount of pus produced. Homografts
were applied as postage stamps to the right leg five days
after admission, and these took; thereafter both legs were
irrigated every 48 hours in an irrigation bed in which he
remained, but so low was his morale that gas and air
analgesia (Minnitt apparatus), sometimes supplemented
with trilene, had to be used.

Postage stamp grafts taken from the lef-t upper arm
were applied to the left leg in the third week, and to the
right leg from the right upper arm in the fifth week, both
limbs being placed in Stannard envelopes as described
by the author (I944). Blood transfusions were given at
each operation. An excellent "take" followed except on
the posterior aspect of the left lower leg. The bacteriology
remained unaltered, and the discharge of pus persisted,
but less profuse.
From the fourth week onwards he could tolerate irri-

gations without anaesthesia, but he would not co-operate
with the physiotherapist except in the upper limbs.
He was transferred to another hospital twelve weeks

after admission, using both hands very well, 450 flexion
of the hips, but only I00 at the knee joints. Some oedema
persisted in the right leg. He had gained weight, and
was altogether a different man.
Comment: After seven weeks' treatment abroad in the

difficult conditions of warfare, oedema, infection, anaemia,
and a low morale existed, all of which delayed grafting
on reaching England, and placed a great straiD on the
nursing staff. Plasma protein remained low throughout
(between 5 and 6 gms. %). In view of the "take" of
homografts it is clear that a more rapid improvement
would have resulted if far more of these had been applied.
Lack of a dermatone severely restricted the available
donor areas, for more of his own skin could have been used
despite the continued presence of the infection.

Case III (M.B., aged 32).
Admitted 23rd June I944, five hours after receiving

extensive "blistering" of the left thigh, following scalds
by hot water. No first aid measures had been used.

All areas cleansed with electrolytic sodium hypochlorite
(i in 5), under gas and oxygen anaesthesia, followed by
the application of a Stannard envelope. Subsequently
irrigated twice daily with I in 20 solution, and movements
encouraged. Envelope removed on fifteenth day with
complete healing and Ioo % function.

Bacteriology: Staph. albus on admission. No growth on
sixth day.
Comment: An excellent result because of the early

treatment of unbroken blisters, and continued exercises
throughout treatment.
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Case IV (J.T., aged 47).

Admitted to Stoke' Mandeville Hospital 24th July
1942. In January I942, during an epileptic fit, he fell
into the kitchen fire and sustained full-thickness burns of
the right cheek, lower eyelid, and deep partial-thickness
burns of the upper eyelid and right side of the forehead.
He was treated by local dressings (details unknown),
and allowed to heal by scar tissue formation with resultant
severe ectropion of the right lower eyelid and a marked
ectropion of the lower lip. There was a marked right
corneal opacity.
The ectropion was corrected by freeing the lower eyelid

into an over-corrected position, followed by the applica-
tion of a Thiersch graft. Further work on the lips and
cheeks was postponed for domestic reasons but could not
be carried out because death followed a fall into his bath
during another fit.
Comment: Corneal opacity resulting from neglected

ectropion-a condition which should be prevented by
grafting at the earliest possible opportunity.

Case V (T.B., aged 6).
Admitted to Stoke Mandeville Hospital igth January,

I 943. On 7th August, 1942, whilst playing with matches,
his clothing caught fire as a result of which he received
extensive burns of both upper limbs, right side of face
and neck, and the right chest wall. All areas were treated
at his local hospital with gentian violet and he was dis-
charged five months later with the severe scar contractures
seen in the illustrations.

Of these the neck scar received primary attention
because if left it would interfere with the development of
the mandible. These scars were divided, all deep scar
tissue removed, and the wound opened out to the fullest
extent. Free grafts were applied, and the patient placed
in a previously prepared posterior plaster shell.

Later the flexure contracture of the elbow and adduction
contracture of the axilla were corrected in the same manner,
the limb being placed vertically above the head by means
of plaster splints.

All these grafts took well, resulting in a full recovery
of function in all joints, except for a few degrees limitation
of extension of the neck.
Comment: An example of the correction of scar con-

tracture by free grafts. These burns known to be deep
at the time of injury should have been treated by grafting
within two or three weeks during the original treatment;
the contractures could have been foreseen and prevented.

I am deeply indebted to all the members of my team at
the County Hospital, Whiston, and particularly to Pro-
fessor T. Pomfret Kilner for his constant encouragement
and helpful criticism.
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FRACTURES-PART -I

PRINCIPLES OF DIAGNOSIS
AND TREATMENT

by E. H. HAMBLY, F.R.C.S.
(Surgeon E.M.S., Royal National Orthopaedic

Hospital, W.I)
The knowledge and treatment of fractures has

progressed within the last decade almost beyond
recognition in certain branches of the subject.
Side by side with this development on the medical
side there is growing in the minds of laymen and
patients alike a greater knowledge of the treatment
and attainable results. On the other hand, the
clinician is greatly helped by the ever-growing
variety of radiological and therapeutic methods
available.

PRINCIPLES OF CLINICAL DIAGNOSIS
The patient complains of pain, swelling, and

tenderness in the neighbourhood of a particular
bone or joint.
He frequently gives a clear history of an injury,

which he usually describes as a sprain. The
history may be misleading, inasmuch that, in an
old fracture, the injury may have been forgotten.
It is only too easy to accept the patient's history of
a sprain at its face value. Every sprain should be
assumed to be a fracture until proved to the contrary
by X-rays.
On examination of the patient the following

points should be particularly noted. A general
examination should always be made to exclude
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