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admission she was hypothermic (93 °F, 34GC,
rectal), extremely dehydrated, blood pressure 120/
80 mm Hg and pulse rate 66/minute. She was
drowsy and confused. The plasma potassium was
5-2 mEq/l., urea 150 mg/ 100 ml, bicarbonate
5 mEq/l. and blood glucose 600 mg/ 100 ml.
Arterial Po2 was 92 and Pco, 13 mm Hg with
a pH of less than 6-8. The Ketostix test on
undiluted plasma was negative. It was concluded
that the patient had lactic acidosis with little
or no ketoacidosis.

However, further analyses showed a blood
lactate of 11-0 mmol/l. (normal, after an over-
night fast, less than 1.0 mmol/l.), pyruvate 0-33
mmol/l. (normal, less than 0-1 mmol/l.), lactate/
pyruvate ratio 33 (normal, 8-15), 3-hydroxybu-
tyrate 4.8 mmol/l. (normal, less than 0-15 mmol/
1.), acetoacetate 0-30 mmol/l. (normal, less than
0-07 mmol/l.), and 3-hydroxybutyrate/acetoace-
tate ratio of 16 (normal, 1.5-3). After drawing
blood for analyses she was treated with soluble
insulin (40 units intravenously and 40 units
intramuscularly), intravenous bicarbonate and
intravenous saline but 30 minutes later the
patient suffered a cardiac arrest and, desp:te
resuscitation, died four hours later.
The raised lactate/pyruvate ratio (an indicator

of cytoplasmic NAD/NADH ratio)l and raised
3-hydroxybutyrate/acetoacetate ratio (indicating
the hepatic mitochondrial redox state)2 in both
these patients suggests that a severe degree of
hepatic anoxia was present. However it would be
unlikely that ketone body production should
continue at a significant rate in the presence of
severe hepatic anoxia. An alternative explana-
tion for the raised 3-hydroxybutyrate/acetoace-
tate ratio is that in the presence of rapidly
deteriorating hepatic function the ratio of ketone
bodies in the blood could be set by the prefer-
ential uptake of acetoacetate by peripheral
tissues (Hawkins, personal communication).
Against the suggestion that intracellular pH may
determine the redox state and thus the ketone
body ratio is the finding that in 30 patients
with diabetic ketoacidosis the ratio was either
normal or only mildly elevated (Williamson,
Hockaday and Alberti, unpublished observation).
The raised lactate/pyruvate ratio can reflect
poor perfusion of peripheral tissues and need
not necessarily imply hepatic anoxia. Thus the
ketone body ratio is, with the proviso mentioned
above, the more specific indicator of hepatic
redox state-3

It is possibly that when lactic acidosis
occurs in diabetic patients it will frequently
be accompanied by a raised ketone body
concentration although the redox state will
not necessarily be altered. We cannot offer
an explanation for the combined acidosis
and redox disturbance found by Dr.
Barnardo and his colleagues beyond suspect-
ing tissue anoxia due to septicaemia, but we
feel that many such cases will be revealed
as more frequent measurements of blood
metabolites are made in susceptible patients.

Finally, we should like to emphasize that
the Ketostix test for blood acetoacetate can
be negative even when total blood ketone
bodies are grossly elevated.
We are grateful to Professor P. B. Beeson

for permission to report the details of this case.
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SIR,-I have recently estimated the blood
levels of lactic acid in 110 patients in an
intensive care unit (in press). This work
suggested that inadequate perfusion of peri-
pheral tissue was the most important cause
of lactic acidosis. In shock, whether this is
secondary to cardiac inadequacy or septicae-
mia, for example, the level of blood lactic
acid is raised. When there is no additional
disturbance of metabolism, catabolism of
lactic acid may take place, especiallv in the
liver. If however other metabolic distur-
bances such as diabetes, infection, raised
blood alcohol levels, etc. are present
unrelated independent lactic acidosis can
develop. Under these circumstances,
therefore, even a slight peripheral produc-
tion of lactic acid may induce a severe
"idiopathic" lactic acidosis, because the
breakdown of lactic acid is inadequate. Fur-
thermore, these studies point out that the
level of pyruvate in the blood has no
clinical significance, either alone or in
relation to lactate as lactate-pyruvate-
quotient.-I am, etc.,

P. V. WICHERT
Department of Medicine,
Universitatskrankenhaus,
Hamburg, Germany

Fingerprint Changes in Coeliac Disease

SIR,-I should like to comment on the
interesting paper by Dr. T. J. David and
colleagues (5 December, p. 594). Although
ridge atrophy may prove to be a diagnostic
feature in new cases of adult coeliac disease,
after a tentative diagnosis of the latter has
been made the cause of associated fingerprint
changes should be diagnosed with caution-
perhaps until their response to a gluten-free
diet has been observed.
The fingerprint changes described, particu-

larly incomplete ridge atrophy and white
lines, may on occasions be indistinguishable
clinically from those quite commonly seen
in dermatitis, including atopic dermatitis, in
people with dry hands, and in those whose
way of life involves frequent immersion of
the hands in water-e.g., housewives. The
lowering of ridges seen in dermatitis, house-
wives, and in some dry hands is reversible.
I agree that commonly in dermatitis some
fingers may be normal and others affected
and that changes of a particular print may be
patchy. However, ridge flattening (not usually
with complete loss of visible ridges) and
white lines of all digits (and often of palms
also) may be seen in patients with atopic
dermatitis even in the absence of dermatitis
involving the fingerprint area.

It is, of course, also well known that skin
changes including eczema may be associated
with a gluten-sensitive enteropathy, so that
one should not be surprised to find eczema
present in some cases of coeliac disease. In
wasting diseases, generally, ridged skin over
finger tips often remains normal (as in the
40 patients mentioned by Dr. David and his
colleagues), but it can certainly be dry, flat-
tened, and wrinkled. The high incidence of
ridge atrophy found in coeliac disease was
clearly not necessarily associated with dry
skin, but perhaps some reversible factor in-
terfering with the nutrition of the papillary
layer of dermis and epidermis will eventu-
ally be found to account for these changes.

The increase in height of skin ridges
after treatment with a gluten-free diet is an
exciting finding, and will prove of some
importance if ridge changes do correlate
closely with jejunal mucosal changes. It will
also be interesting to see from further
studies whether similar fingerprint changes
to those described are seen in some patients
with tropical sprue, ulcerative colitis, and
dermatitis herpetiformis, in which conditions
jejunal mucosal changes similar to coeliac
disease may be present.-I am, etc.,

JULIAN VERBOV
Department of Dermatology,
St. Bartholomew's Hospital,
London E.C. 1

Postoperative Leg Vein
Thrombosis

SIR,-When we began our study of the
effect of a major surgical operation under
general anaesthesia on the rate of the
venous return from the lower limbs, we
were helped by Mr. L. T. Cotton's earlier
investigations on the effect of posture and
calf muscle activity on the venous return of
conscious patients. Again we are indebted
to him and his colleagues (28 November, p.
556) for demnonstrating as a fact what we
had guessed but net confirmed.
When designing the experiment which

showed that during an operation electrical
stimulation of the calf prevented the devel-
opment of venous stasis, which otherwise
occurred, we had to decide whether to stim-
ulate the right or left leg in a random
series, or always to stimulate the same one.
Although there was no proof, rumour said
that owing to the compression of the left
common iliac vein by the right common
iliac artery the venous return from the left
lower limb was slower than the right. We
therefore chose to always stimulate the left
leg because to succeed over an initial disad-
vantage would strengthen the value of a
positive result. We did suceed and our
result was the stronger for our choice.

Similarly, when we designed the clinical
trial to try and find out if electrical stimula-
tion of the calf reduced the risk of deep
vein thrombosis by reducing the risk of
venous stasis in ttie theatre, we considered
what effect the stimnulation of one leg might
have on the rate of the venous return from
the other. As we were postulating that
venous stasis di-nsed to deep vein throm-
bosis, then it followed that, if stimulating
one leg accelerated the venous return in the
other limb, then by reducing the difference
in the rate between the stimulated and the
unstimulated limbs it would again make it
more difficult to demonstrate that calf stim-
ulation did in fact reduce the risk of deep
vein thrombosis. As before, we succeeded.2
It is a relief to know that I no longer need
worrv about the off-chance that stimulating
the calf of one limb might reduce the rate
of venous return in the other.
As far as the relationship between venous

stasis and deep vein thrombosis is con-
cerned, therefore, I need not apologise for
using one leg as the control for the other in
each patient. To have used both legs so
that patients whose limbs were stimulated
had to be compared with those in which no
stimulation was used at all would have
been statistically clumsy and would have
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