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venous stasis which occurs is the only factor
which can be measured. But even here
there is a great difference between the rate
of the axial flow, which in most people
passes fromt the foot to the groin in 10-15
seconds,' 2 and the length of time pools of
stagnant blood may lie in and around valve
cusps and in the venous sinuses of the
soleus muscle. The delay may be up to 27
minutes3 with a person lying horizontal, 45-
50 minutes if manual intermittent positive
pressure respiration is employed.4 The flow
is also retarded by anything weakening the
action of the heart, like halothane, fall in
C02 pressure, etc.

In the face of this multiplicity of factors,
the positive value of electrically stimulating
the calf muscles during the operation
needed a properly planned clinical trial
making the fullest use of the 400 legs of
200 patients undergoing major surgical
operations.' The positive result of this trial
has been confirmed by an even more
carefully planned clinical trial using superior
diagnostic measures.6 I am worried by the
risk that, from the outset, the reputation of
this simple procedure will be undermined
by reports of trials too small to have any
chance of showing a valid correlation, either
positive or negative; and by other reports
on improperly designed trials unlikely to
yield a valid mathematical answer; and
using a quite different method of stimula-
tion, whose ability to maintain a normal
rate of venous flow to the end of the opera-
tion has yet to be proved.
May I humbly ask those interested in this

particular aspect of the problem to construct
and conduct their trials with care or we will
finish up in the same confusion as we are
in over the proper treatment of early
carcinoma of the breast, the correct way to
repair an inguinal hernia, etc., etc.-a confu-
sion which, in each case, is a result of neg-
lect of basic statistical methods in clinical
research.-I am, etc.,

F. S. A. DORAN.
Bromsgrove General Hospital,

Brornsgrove, Wcrcs.
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SIR,-The point made by Mr. G. E.
Moloney and others (24 October, p. 244),
concerning the use of controls in assessing
the efficacy of electrical stimulation as a
prophylactic against deep vein thrombosis,
is well taken.
The original investigation by Doran,

Drury, and Sivyer,' upon which most of the
current work is based, did not, unfortu-
nately, extend to a rigorous examination of
the effect on the velocity of venous return
in one leg of electrically stimulating the
other. All subsequent work on the effects of
electrical stimulation which make each
patient his own control (by stimulating only
one leg) are, therefore, open to doubt.
We have just concluded an investigation

into the effects on the volume flowrate in
the femoral vein of rhythmic passive flexion
of the foot. Passive flexion was chosen for
two reasons. Firstly, because it mimics the
effect of active exercise in producing
compression of the calf veins. Secondly,
because it is possible to exercise control
over the rate and amplitude of the flexion
with a precision that is unattainable using
electrical stimulation. In our investigation, the
volume flowrate in the femoral vein was
measured proximal to the sapheno-femoral
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junction using an electromagnetic flowmeter.
Controlled passive flexion of the foot was
produced by a specially constructed
machine. In one part of the investigation
flows were measured in both femoral veins
while the foot of one leg was subjected to
rhythmic passive flexion. In Figure 1 the
sustained change in mean flow produced by
passive flexion is shown as a function of the
period of oscillation of the foot. The results
show that the mean flow is increased by
passive flexion-the faster the flexion, the
greater the increase. Analysis of the points
indicates that no increase in the mean flow
can be expected when the period of oscilla-
tion is greater than 3 seconds. This may, in
part, explain the success of some23 and the
failure of others4' to prove the efficacy of
electrical stimulation as a prophylactic
against deep vein thrombosis. Figure 1 also
shows that passive flexion of one leg
produces an increase of flow in the other
leg of approximately 5%/,G, and that this

increase is independent of the period of
oscillation of the flexed foot. This figure for
control limb-flow change is similar to that
found by us in an earlier investigation into
the effects of external pressure on femoral
vein flow.6

Another fact which emerged is that if the
resting flow is greater than 180 ml./min. no
increase can be expected (Fig. 2). The
implication behind this result is important.
If poor flow is the precursor to deep vein
thrombosis then, from the results presented

here, it would appear that it will be those
patients who are at highest risk who will
benefit most from pre-operative passive
flexion.-We are, etc.,

V. C. ROBERTS.
S. SABRI.

M. C. PIETRONI.
L. T. COTTON.

Department of Biomedical Engineering,
King's College Hospital Medical School,
London S.E.5.
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