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Figure 6 (A)
Cineangiogram of a long
stenosis with 56% reduc-
tion in lumen in the mid-
left anterior descending
coronary artery. (B)
Pressure velocity loop for
four cardiac cycles. Note
the linear relation in mid-
late diastole, with a flat
slope of the pressure-veloc-
ity relation unlike the
slopes observed in normal
arteries.

flow decrease (mid and end diastole).* In their
experimental preparation, Mancini et al used
electromagnetic flowmeters to measure coro-
nary flow. Changes in left ventricular pressure
during the cardiac cycle were used to define
the start and end points for the measurement:
this avoids the diastolic phase which is influ-
enced by the rapid cardiac relaxation, and the
phase of isovolumetric myocardial contrac-
tion. In a separate series of experiments, the
slope of the instantaneous hyperaemic dia-
stolic flow-pressure relation (IHDFPS) was
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shown to be independent of changes in heart
rate, preload, aortic pressure, and cardiac con-
tractility.**% The IHDFPS correlated better
than the conventional CFR with the severity of
coronary stenoses induced by epicardial con-
strictors. The measurement of coronary con-
ductance obtained with this index was highly
correlated with the measurement obtained
with microspheres. In humans, selective mea-
surements of instantaneous coronary flow can-
not be easily performed in the cardiac
catheterisation  laboratory.  Intracoronary
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New concepts for interpretation of intracoronary velocity and pressure tracings

Doppler, however, can accurately measure
instantaneous flow velocities during the car-
diac cycle.’!* Doppler-tipped guidewires can
be used to measure velocity distal to the steno-
sis, so that the flow changes will certainly
reflect the severity of the lesion under study.

We have studied the feasibility, repro-
ducibility, and independence from haemody-
namic indices at the time of the assessment of
the instantaneous hyperaemic diastolic
velocity-pressure slope (IHDVPS) in 52
arteries with < 30% diameter stenosis.*® The
sensitivity and specificity of the IHDVPS for
the assessment of a flow-limiting stenosis was
established by comparing the measurements of
THDVPS in the control group with the mea-
surements obtained in 24 arteries with > 30%
diameter stenosis (fig 6). With a cut-off value
of < 0-8 cm's'.mm Hg!, the sensitivity and
specificity of this index for detecting the
absence of a > 30% diameter stenosis were
95% and 91%, respectively, with a sensitivity
slightly greater than that of coronary flow
reserve. The assessment of a larger group of
patients with flow limiting stenoses is required
to establish the potential advantage of IHD-
VPS over CFR in the assessment of an impair-
ment of coronary conductance. Other studies
are needed to determine the value of this index
for the assessment of changes of coronary con-
ductance after coronary interventions.
Compared with CFR the IHDVPS has the
advantage of being independent of haemody-
namic changes and changes in baseline veloc-
ity.

The measurement of the relation between
proximal coronary pressure and flow velocity
distal to the stenosis explores both the changes
in coronary conductance caused by the pres-
ence of a stenosis and the vasodilatory capacity
of the distal coronary circulation. An indepen-
dent assessment of these two components can
be obtained if the pressure distal to the stenosis
can be measured simultaneously. In a series of
animal experiments performed by Gould the
relation between transstenotic pressure and
flow velocity showed an excellent correlation
with the severity of experimentally induced
coronary stenoses.”” The simultaneous mea-
surement of the transstenotic pressure gradi-
ent and flow velocity has several practical
advantages. The possible misinterpretation of
a low flow increase during maximal vasodilata-
tion is avoided because the simultaneous
recording of the transstenotic pressure gradi-
ent discriminates between a low flow increase
caused by haemodynamically severe stenosis
(high pressure gradient) and a low flow
increase caused by an impairment of the distal
vasodilatory mechanisms or by competition of
flow through a well-developed collateral circu-
lation (low pressure gradient). Conversely,
when maximum flow is low because of factors
not dependent on the stenosis resistance, the
measurement of a low transstenotic pressure
gradient can be misleading by suggesting the
presence of a non-significant stenosis.

Though the maximum flow and conse-
quently the maximal transstenotic gradient are
also determined by factors that are indepen-
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dent of the stenosis resistance, the pressure
gradient/flow relation is intimately correlated
with stenosis haemodynamics. A high-fidelity
pressure transducer mounted on an angio-
plasty guidewire has been used in combination
with a separate Doppler guidewire in
humans!'” 4 (fig 2). The initial results of the
analysis of the instantaneous pressure gradi-
ent-velocity relation suggest that this tech-
nique can reproducibly and accurately assess
indices that more precisely characterise the
physiological significance of coronary stenoses.

Conclusions

Miniaturisation of Doppler and high-fidelity
pressure sensors has permitted the application
in the human catheterisation laboratory of
sophisticated methods of functional assess-
ment of stenosis severity previously confined
to the experimental animal laboratory. These
techniques could add a new dimension, the
functional assessment, to the morphological
evaluation of coronary stenosis with angiogra-
phy or intracoronary ultrasound. Indices
derived from poststenotic pressure and/or
velocity measurements correlate well with the
results of non-invasive provocative tests of
myocardial ischaemia and can be used to pre-
dict the recurrence of ischaemia after coronary
interventions.
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