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most important factor in determining the outcome of arterial surgery is the

establishment of adequate blood flow in the reconstructed arterial segment. How ever
immediate intraoperative assessment of this flow presents a difficult problem. Various methods
have been used for this assessment:

observation and palpation of pulses within the operative field

intra-arterial pressure measurements with careful attention to the presence of “gradients,”

arteriography and

digital plethysmography.
Unfortunately, the in formation obtained by these methods can not be related directly to blood
flow within the reconstructed arterial segment, and on occasion it can give the erroneous impres-
sion of a technically satisfactory procedure despite very poor or absent blood flow. If the surgical
effort has been inadequate, this fact must be ascertained at the initial operation when revision
or extension of the procedure can be accomplished most easily with the best chance of success.
We have evaluated the clinical use of the pulsed-field electromagnetic blood flow meter to assess
the immediate intraoperative result of reconstructive surgery in obliterative arterial disease.
The physical and mathematical principles upon which the electromagnetic blood flow meter was
developed have been outlined by Kolin Details of construction and operation
of the pulsed- field electromagnetic blood flow meter and transducers are obtainable from the
manufacturers.® The flow meter ( Fig. 1) employs a transducer ( Fig. 2) which surrounds the
artery. A proper fit is insured by producing a slight constriction of the artery. An electromagnet
located within the transducer is excited by a pulsed current from the flow meter, producing a
magnetic field at right angles to the direction of flow. Blood, an electrolyte, flowing through lines
of force induces a voltage or pulse signal which is sensed by the electrodes located at opposite
points within the lumen of the transducer and in contact with the arterial wall. The pulse signal
is then amplified and the artifacts induced in the transducer are subtracted electronically from
the composite flow and artifact signal. The flow signal which is directly proportional to blood
flow in the artery is then displayed on a recorder. Either pulsatile or mean flow can be displayed
by varying the integration time constant.
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