LETTERS TO THE EDITOR

Shortcomings of coronary
angiography

(SEPTEMBER 1999)

1O THE EDITOR: | enjoyed reading Dr. Nissen’s
excellent article on the shortcomings of coro-
nary angiography and their implications in
clinical practice in the September issue of the
Cleveland Clinic Journal of Medicine.! To the
reasons enumerated by Dr. Nissen why
angiography does not measure coronary artery
disease accurately, [ wish to add another.

As Dr. Nissen mentioned, coronary
angiography provides a two-dimensional sil-
houette of a three-dimensional structure.
Actually, it gives a one-dimensional measure-
ment of a two-dimensional structure. In
other words, what the angiographer sees on
the angiogram is the diameter of the vessel,
not the cross-sectional area of the vessel
lumen: A = mr2, where A is the luminal area
of the vessel, T equals 22/7, and r is the
radius of the vessel. Thus, a 50% narrowing
of the vessel diameter on the angiogram cor-
responds to a 75% reduction of the luminal
area of the coronary artery, and a 75% nar-
rowing of the vessel diameter corresponds to
a 95% reduction of the luminal area (FIGURE
1). Consequently coronary angiography
always underestimates the severity of the
coronary artery obstructive disease.
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710 THE EDITOR: Dr. Nissen’s article on
“Shortcomings of coronary angiography
and their implications in clinical practice”!
was interesting and correctly pointed out
the physiologic limitations of angiography.
However, FiGure 4 in that article represents
coronary flow reserve data from the dog
model published approximately 10 years
ago. This data is not for human coronary
arteries, which is represented by a quadratic
function (reGure 2). This was work published

450 CLEVELAND CLINIC JOURNAL OF MEDICINE

Coronary angiography always
underestimates the severity
of coronary obstruction
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FIGURE 1. Diagrammatic representation of the relation
between longitudinal narrowing (diameter reduction)
as seen on coronary angiography and cross-sectional
area reduction as seen on histologic examination of a
coronary artery. A coronary arterial segment with a
50% longitudinal width narrowing has a 75%
reduction in cross-sectional area; a 75% reduction in
longitudinal width corresponds to a 95% reduction in
cross-sectional area.

FROM ARNETT EN, ISNER JM, REDWOOD DR, KENT KM, BAKER WP, ACKERSTEIN H, ROBERTS WC.
CORONARY ARTERY NARROWING IN CORONARY HEART DISEASE: COMPARISON OF CINEANGIO-
GRAPHIC AND NECROPSY FINDINGS. ANN INTERN MED 1979; 91:350-356;

REPRODUCED WITH PERMISSION.

VOLUME 67 *« NUMBER 6

by my group in the October 1994 issue of
Angiology.23 The specific flow reserve equa-
tion is now published in the Textbook of
Angiology.4

Dr. Nissen is correct that “a small
difference in stenosis can make a big
difference in symptoms,” and the visual
interpretation of percent diameter stenosis
is frequently misrepresented by angiogra-
phers, as we note in two other publica-
tions.5,6
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[ believe it would be beneficial both for

the author and your reading audience to be
aware of these papers and their findings.
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Coronary flow reserve begins to decline
at a percent stenosis of 15%-20%
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FIGURE 2. Comparison of percent diameter stenosis with
stenosis flow reserve in 1,040 coronary artery lesions in
humans.
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The HOPE study

(APRIL 2000)

70 THE EpiTor: While the mechanism of reduc-
ing cardiac events by ACE inhibitors is still
unclear as mentioned by Hoogwerf and
Young in their excellent review of the HOPE
trial! and by the main investigators, the
answer to this question will never be simple.

Current understanding of the cellular
mechanism of atherogenesis provides us with
invaluable information about the role of
ACE inhibitors that can partially answer the
question raised by the HOPE trial.

The activation of the cellular suicide
pathway leading to apoptosis of the coronary
endothelial cells possibly through activation
of the transmembrane protein Fas/APO 1 is a
key event in the development of atheroscle-
rotic lesions.23

Dimmler et al4 reported induction of
apoptosis in human endothelial cells by using
angiotensin II. Further evidence suggests that
the activation of the vascular renin-
angiotensin system following endothelial dys-
function/injury plays an important role in the
pathogenesis of vascular remodeling and ath-
erosclerosis.

We were able to prove that ACE
inhibitors can inhibit apoptosis induced by
Fas/APO 1 in a different cell line,>6 and
blockade of angiotensin receptors was shown
to prevent angiotensin Il-induced apoptosis
in human endothelial cells.4

The TREND study? was another land-

mark study that showed that ACE inhibition
with quinapril improved endothelial dysfunc-
tion in patients who were normotensive and
who did not have severe hyperlipidemia or
evidence of heart failure.

[ believe that ACE inhibitors play a piv-
otal role in preventing atherosclerosis and in
plaque stability through inhibition of
endothelial cell apoptosis. Further studies are
needed in this area.
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