
Are surgical shoes providing
value for money?
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Surgical shoes are commonly prescribed by ortho-
paedic surgeons and rheumatologists. The shoes
include both bespoke surgical shoes, which are
specially designed and fitted, and "comfort shoes,"
which are commercially made soft leather or suede
shoes and are cheaper to prescribe. Comfort shoes
usually cost 40% less than bespoke shoes and appear
more cosmetically acceptable to the patient.

All patients need to be reassessed before repeat
prescription to ascertain their ability to put on and
remove the shoes and to note their acceptance of
the shoes' appearance. Many patients now wearing
bespoke footwear have deformities that are amenable
to the wearing of comfort shoes.

Patients, methods, and results
Ninety eight patients were prescribed and fitted with

shoes through the NHS at the General Hospital,
Nottingham, from January 1985 to December 1986.
Two to three years after the original prescriptions
patients were interviewed at home by two trained
female interviewers. The patients were asked about
their compliance, how often they wore the shoes, and
whether there were any specific and general problems
in wearing them. They were also asked whether they
thought that the shoes were comfortable and of benefit;
what they thought about the appearance of their
boots or shoes; and whether other footwear, such as
slippers, sandals, or other boots and shoes, was worn
concurrently.
Of the 98 patients who were entered into the study,

one man and six women had died, six patients were
untraceable, and three patients had undergone an
operation and no longer needed surgical footwear. The
remaining 82 comprised 23 men and 59 women. The
age range was 22 to 95 (median age 6S). Eight patients
had been prescribed comfort shoes and 74 bespoke
shoes (table). Fourteen patients had stopped wearing
their special shoes within 36 months after prescription.
Fifty wearers of bespoke shoes and seven wearers of
comfort shoes thought that their shoes were of benefit.
We used the technique of Klenerman and Hughes to

estimate that the average day was roughly 16 hours
long.' Using this method we found that almost two
thirds of wearers wore their shoes regularly. Seventy
five had unlimited or only slightly restricted mobility.
Of the remainder, one was chairbound and seven were
housebound. Forty nine wearers of bespoke shoes and
all wearers of comfort shoes were so satisfied with their
shoes that they would want a repeat prescription. A
considerable number of patients (33) had difficulty in
putting on their shoes, often requiring help, and
clearly prescribers were not paying sufficient attention
to the need for Velcro fasteners for some patients.

Diagnosis ofconditions requiring surgical shoes

Condition Bespoke shoes Comfort shoes Total

Osteoarthritis 2 2
Rheumatoid arthritis 2 2
Hallux valgu's 16 2 18
Pescavus 3 3
Congenital deformity 9* 1* 9
Old polio 2 2
Ankle problems 2 1 3
Hammer/claw toes 3 1 4
Hallux rigidus 1 1 2
Combinatiotts 21 2 23
Other 14 14

Total 74 8 82

*Onc pati;ent in this group had becen prescribed both tvpes of shoe.

Comment
Of 82 patients prescribed surgical footwear in

Nottingham, 66 continued wearing their shoes after
two years. But even patients who still wore their
surgical shoes were often dissatisfied, the reasons being
inability to fasten their shoes themselves because of
problems with other joints and the poor appearance of
the shoes. Better use of surgical shoes will result if
Velcro fasteners are specified more often in the original
prescription for patients with poor manual dexterity.
In addition, patients should be shown the range of
shoes available before requesting formally that a pair
be made to order. It is better for the patient to reject the
shoe before provision than immediately after.

We thank Mrs Swan and the appliance officers at the
Nottingham hospitals and the special trustees of the
Nottingham University Hospitals for their financial support.
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Cold injury from liquid propane

N K James, A L H Moss

The danger of injury from volatile liquids such as
liquid propane igniting is well known. "Burn like"
injuries produced from short but direct contact are less
well known. We report two cases of cold injury from
liquid propane.

Case 1
A 15 year old boy was playing with a cylinder of

liquid propane gas and fell with the cylinder on top of
him. Some colourless liquid and white gas sprayed on
to his face and hands for about 20 seconds. When he
was examined in the burns unit at this hospital he had
superficial "burns" to his face and right hand of 1-5%

body surface area. His hand was erythematous and
blistered, his face erythematous. He was treated for a
thermal injury. The hand was covered with silver
sulphadiazine and a polyethylene bag and was raised
and mobilised. The face was treated by exposure. He
was discharged the next day. Three weeks later an area
3 x 4 cm on the dorsum of the first web space of the
hand, which had not healed because of full thickness
skin loss, was surgically debrided and a split skin graft
applied. Six weeks after the injury his burns had fully
healed and function had returned.

Case 2
A 43 year old driver transporting liquid propane gas

opened the filling valve while filling the tanker and a jet
of liquid propane leaked from the tank, spraying his
right thigh. He was wearing overalls and a pair of
jeans. He was transferred to the burns unit from the
local accident unit. He had a superficial "burn" to
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the anterolateral aspect of the right thigh of 3%
body surface area. The skin was erythematous and
oedematous but not blistering and was treated
conservatively. The wound healed within three weeks,
and he was discharged with no further treatment.

Comment
Industrial and domestic use of liquid propane is

increasing. Liquid propane is volatile; the boiling
point at atmospheric pressure is -44°C. The gas
is usually transported as a liquid under pressure
at -64°C. The catastrophic consequences of igniting
liquid propane have been reported.' Injuries occasion-
ally occur in the industry, but injuries from direct
contact with propane are rarely seen. Spraying liquid
propane on to the skin usually causes cold injury.
Hicks et al showed that spraying the skin with propane
for 12 seconds caused epidermal necrosis in animals.)
Spraying for 30 seconds caused dermal necrosis
24 hours later, and damage to the superficial muscle
was seen five days later. The tissue freezes, which leads
to cell damage and vascular thrombosis-similar to
frostbite but more rapid with propane.

Our two patients had what looked like a thermal
injury, where the tissue feels warm and does not have
to be warmed slowly as in prolonged exposure to cold.
Neither patient had evidence of "frosting," and the
appearance was similar to a scald.

Spilling liquid propane directly on the skin caused
deep necrosis in the first patient. The liquid propane
vapourised on the warm tissues, causing rapid cooling
of the surrounding tissue and resulting in a deeper
injury than propane gas caused in the second patient.
He was also protected by two layers of clothing.
Initially, skin loss in both patients seemed to be
superficial.

Liquid propane is now used as a fuel for domestic
heating systems, cars, camping, and caravaning. By
law, containers for transporting liquid propane carry
warnings of explosion but no warning of the danger of
direct contact.

Artursoni G. The tragedy ol San JoLanico-the most severe LPG disaster in
historv. Buirns 1987;13:87-102.

2 Hicks LN, Htt JL, Baxter CR. Liquid propane cold injury: a clinicopathologic
and experimcntal study.7 Trauma 1979;19:701-3.
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Liquid crystal thermography
and C reactive protein in the
detection of deep venous
thrombosis

E A Thomas, M J D Cobby, E Rhys Davies,
W D Jeans, J T Whicher

Deep venous thrombosis is a common problem which
is difficult to diagnose reliably on clinical grounds
and usually requires phlebography to establish the
diagnosis. The concept of a simple, quick screening
test which could effectively exclude the possibility
of a deep venous thrombosis is appealing. Infrared
thermography' and iodine-125 and labelled fibrinogen
venoscanning2 have a high sensitivity but poor specifi-
city and would be potential candidates except that they
require specialised, expensive equipment which is
not readily available. More recently liquid crystal
thermography has been employed, which uses simple,
portable equipment.' In a consecutive series of patients
suspected of having deep venous thrombosis we
examined the accuracy of liquid crystal thermography
and measurement of the C reactive protein concentra-
tion compared with phlebography.

Patients, methods, and results
We studied 78 patients (36 male, 42 female) with a

mean age of 58 years (range 10-90) clinically suspected
of having deep venous thrombosis. They were first
examined by liquid crystal thermography and the
result recorded before proceeding to phlebography.
After the first 31 patients had been examined in this
way subsequent patients also had blood withdrawn
before the injection of contrast for estimation of the C
reactive protein concentration.

Liquid crystal thermography was performed with a
series of latex contact sheets containing organic ester
derivatives which respond to different temperatures by
emitting visible light of varying wavelengths and there-
fore different colours.4 Phlebography was performed
in the usual way by using non-ionic contrast medium.
C Reactive protein was asssayed by radial immuno-

diffusion. The defined upper limit of the normal
concentration is < 10 mg/I.
Comparing the results of liquid crystal thermo-

graphy with phlebography yielded 47 positive thermo-
grams including 20 which were false positive. The
thermograms were negative in 31 patients, of which
five were false negative. Liquid crystal thermography
therefore had a sensitivity of 84% (95% confidence
interval 72% to 96%) and a specificity of 57% (42% to
70%) in detecting deep venous thrombosis.
There were 47 patients who were examined by liquid

crystal thermography who also had their C reactive
protein concentration measured before phlebography.
In 32 cases the concentration was raised, and in 14 of
these the phlebogram was normal. In all but two of
these patients there was an alternative explanation for
the raised C reactive protein value. The 15 patients
with normal C reactive protein concentrations all had
normal phlebograms. There were no false negative C
reactive protein estimations. The C reactive protein
concentration therefore had a sensitivity of 100% (95%
confidence interval 78% to 100%) and a specificity
of 52% (34% to 70%) in detecting deep venous
thrombosis.

Comment
The management of suspected deep venous throm-

bosis is a recurrent problem, and a simple screening
test to decide which patients should have more compli-
cated, painful, and expensive examinations would be
useful. We had hoped that the portable liquid crystal
thermography unit would fulfil this role.' We found,
however, that its sensitivity was too low with too many
false negative results.
C Reactive protein is a sensitive and reliable acute

phase protein whose concentration can now be esti-
mated rapidly and cheaply. Its concentration in plasma
increases within six to eight hours after an inflamma-
tory stimulus, peaking at around 48 hours before
falling to normal with a half life ot about 48 hours. In
the presence of inflammatory complications such as
infection the expected fall on the third postoperative
day does not occur. Steroids, oestrogens, and preg-
nancy have no effect on its concentration. Some
diseases, such as the connective tissue diseases, osteo-
arthritis, and ulcerative colitis, also lack an acute phase
response.
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