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Flow reversal in coronary collaterals
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We report a case of collateral flow reversal observed seven months after angioplasty and due to the progression
of a second lesion in another vessel. Such an occurrence has not been reported previously in association with
angioplasty. Its clinical implications are discussed.

Introduction

We report a case of a patient in whom collateral
flow originating from the left anterior descending
coronary artery was initially associated with a right
coronary artery stenosis; seven months after suc-
cessful angioplasty of the right coronary artery
lesion, a severe left anterior descending stenosis
developed and induced reversed collateral flow
from the right coronary artery through the same
collateral channel. Flow reversal in collaterals has
been shown to occur in an animal model1'1, following
surgical bypass grafting121 and spontaneously in
man'31. The present report documents flow reversal
in pre-existing collaterals after angioplasty. It may
be a rare occurrence, but its clinical implications are
significant.

Case report

A 40-year-old manual worker suffered an inferior
myocardial infarction in July 1985. Two months
later, he underwent coronary angiography because
of exertional angina with a positive stress test: there
was inferior hypokinesia of the left ventricle with
an ejection fraction of 62% and an enddiastolic
pressure of 11 mmHg. There was a high grade
tandem stenosis in the vertical portion of the right
coronary artery [Fig. 1 (a)] with collateral flow from
the left anterior descending artery via a right ven-
tricular marginal branch [Fig. 2(a)], and a proximal
non significant (30%) lesion on the left anterior
descending coronary artery. Two days after suc-
cessful angioplasty of the right coronary artery
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lesion, a repeat stress test was negative and the
patient was discharged symptom-free.

Seven months later, exertional angina recurred
and a stress test was again positive. A repeat angio-
gram showed a moderate (60%) restenosis of the
right coronary lesion as well as a severe (90%)
stenosis at the site of the previously non-significant
lesion of the left anterior descending coronary
artery [Fig. l(b)]. Right to left collateral flow was
visible through the same right ventricular marginal
branch that had previously served as a left to right
collateral channel [Fig. 2(b)]. The left ventricle was
unchanged, and function in the territory of the left
anterior descending coronary artery appeared nor-
mal at rest. Both arteries were successfully treated
by angioplasty. The coronary wedge pressure14' was
35 mmHg in the left anterior descending artery but
was only 20 mmHg in the right coronary artery
after angioplasty of the left lesion because the
ostium of the collateral marginal branch was
occluded by the inflated balloon. At the end of the
procedure, complete disappearance of collateral
flow was noted. A repeat stress test was negative,
and the patient was again asymptomatic. At follow-
up angiography six months later, both dilated sites
showed good patency and the collateral channel
was not opacified in either direction (Fig. 3). The
patient remained asymptomatic and the stress test
negative.

Comment

Collaterals have been shown to become angio-
graphically visible in response to spasm, stenosis or
occlusion'5"71. However, without sufficiently severe
coronary stenosis no conclusions can be drawn
from the absence of angiographically visible col-
laterals, since they will only be apparent when the
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Figure 1 (a) 30° right anterior oblique view of the right coronary artery showing the
initial high grade tandem stenosis (arrows) at the time of left to right collateral flow,
(b) 30° right anterior oblique view with 30° caudal tilt showing severe proximal stenosis
of the left anterior descending coronary artery (arrow) at the time of reversed right to
left collateral flow

gradient across them generates sufficient flow.
This gradient is transiently increased by balloon
inflation during angioplasty, and collaterals have
been shown by contralateral injection to then
become visible'4'8'. This collateral flow has been
called 'recruitable' and its existence can be pre-

dicted by an elevated coronary wedge pressure
distal to the treated lesion'4'. Coronary wedge
pressure is the pressure recorded distal to a
stenosis while the inflated balloon occludes the
coronary artery. Its level varies with aortic pressure
but for patients in a stable haemodynamic state it is
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essentially determined by the collateral flow reach-
ing the artery distally to the lesion'491. One of the
limitations of coronary wedge pressure measure-
ment is illustrated by the present case: because the

collateral channel opened into the right coronary
artery immediately distal to the stenosis, flow
through it was impeded during balloon inflation
and this led to spuriously low values for the wedge

Figure 2 30° right anterior oblique view showing collateral flow (long arrow) in the
right marginal branch (short arrows), (a) The vessel is filled from the left anterior
descending coronary artery before angioplasty of the right coronary artery. There is a
non-significant stenosis of the proximal left anterior descending (arrowhead), (b) Seven
months later, the same collateral channel is filled from the right coronary artery and
opacifies the distal left anterior descending artery (double arrowhead) because of the
now severe proximal left anterior descending coronary artery stenosis.
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Figure 3 Follow-up angiography six months after the second procedure, (a) 30° right
anterior oblique view of the right coronary artery, (b) 30° right anterior oblique view of
the left anterior descending artery. No collaterals are now visible and there is no
restenosis of either lesion

pressure in the right coronary, when compared
to the values obtained from the left anterior
descending coronary artery.

In the present case, progression of the lesion in
the left anterior descending coronary artery led to
spontaneous flow reversal in a collateral branch
that had remained in a 'standby' state after the
original right coronary artery stenosis had been

treated with angioplasty. This illustrates the fact
that preexisting collateral channels can be recruited
at a later stage by progression of coronary disease.
The observed flow reversal has not been reported
previously in association with angioplasty. It con-
firms the data obtained from patients after coron-
ary artery bypass grafting suggesting that pressure
gradients were the sole determinants of the
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direction of flow in collateral channels'2'. Recently, a
case of spontaneous flow reversal through collateral
channels after a follow-up of 6 years has been
reported'3'.

Evaluation of the degree of protection against
ischaemia that is afforded by collateral flow is diffi-
cult. Our patient had no change in his resting left
ventricular function at rest despite the development
of a severe proximal left anterior descending lesion.
A coronary wedge pressure of 35 mmHg such as
was measured in the present case should maintain
significant residual flow in the event of total
occlusion'4'.

Although Cashin el a/.'10' have reported a rate of
progression of non-significant coronary lesions of
only 3% during a 37 months follow-up, it has also
been shown that such moderate lesions may pro-
gress to sub-total or total occlusion in a sudden and
unpredictable manner1"', as was the case in our
patient. Securing the potential of inverted collateral
flow may occasionally constitute an added benefit
of angioplasty, particularly when 'non-significant'
lesions are seen in the vessel from which the
collaterals originate.
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