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ABBREVIATIONS
CTO = chronic total occlusion
LAD = left anterior descending (coronary

artery)
PCI = percutaneous coronary intervention

RCA = right coronary artery
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IMAGES IN MEDICINE

Coronary “Collateralization” or
“De-Collateralization” by Percutaneous
Coronary Intervention in the Collateral

Flow Supplying or Receiving Vessel

Isidoros P. Gavaliatsis, MD, FESC

ABSTRACT

Images of coronary angiography are being presented of two patients undergoing per-
cutaneous coronary intervention (PCI). In the first patient with chronic total vessel
occlusion, who also had a significant stenosis of the contralateral artery, there were no
visible collaterals, which became fully functional and visible right after the successful
PCI of the contralateral lesion (collateralization by PCI). In the second patient with
acute myocardial infarction undergoing primary PCI of a total vessel occlusion, there
was good collateral supply (provided by the contralateral vessel), which vanished upon
restoration of anterograde flow to the totally occluded artery (de-collateralization by PCI).

The upper panel images concern a 73-year-old gentleman with an old anterior myo-
cardial infarction, undergoing percutaneous coronary intervention (PCI) of a critical
lesion in the mid-segment of the right coronary artery (RCA), as depicted in panel A
(pre PCI). Note the absence of coronary collaterals to the totally occluded left anterior
descending (LAD) coronary artery. Full collaterals emerge right after the successful
dilation of the collateral flow supplying vessel (RCA), as illustrated in panel A (post
PCI). The lower panels are images from a 71-year-old patient undergoing PCI at 24
hours after an anterior myocardial infarction. Panel B (pre PCI) shows collaterals to
the totally occluded LAD. However, these collaterals disappear right after the success-
ful PCl in the collateral flow receiving vessel (LAD), as shown in panel B (post PCI).

There is usually broad variation in collateral flow capabilities among patients
with coronary artery disease.!> During PCI balloon occlusion, studies, using different
methods to assess collateral flow, have shown that retrograde collateral flow velocity
usually appears within seconds following the onset of balloon inflation, and the relative
magnitude of flow velocity contributed by retrograde collateral flow to the recipient
artery ranges between 20-30% of corresponding anterograde distal flow velocity after
PCI. However, in two distinct groups of patients, in those with chronic total occlusion
(CTO) encountered during coronary angiography and in patients undergoing primary
PCl in acute myocardial infarction, collaterals are assessed with the occlusion model in
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CORONARY “COLLATERALIZATION” OR “DE-COLLATERALIZATION” BY PCI
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the majority of coronary angiographies, visualized and classified
into 4 categories according to a scale proposed by Rentrop et
al.** This is based on collateral recipient artery filling by the
contrast agent; grade 0 = no collaterals; grade 1 = small col-
lateral vessels coming off the recipient artery without filling of
the main epicardial artery; grade 2 = partial collateral filling of
the main epicardial recipient artery; and grade 3 = complete
collateral filling of the main epicardial recipient artery up to the
level of occlusion. Thus, in the first patient with chronic total
LAD occlusion, who also had a critical lesion of the RCA, on
initial angiographic assessment there were no visible collaterals,
which became fully functional (grade 3 by the Rentrop scor-
ing system) right after the successful PCI of the RCA lesion
(collateralization by PCI) (upper panels). In the second patient
with the acute myocardial infarction undergoing primary PCI
of a total LAD occlusion, there was good (grade 2) collateral
supply (provided by the RCA), which vanished upon restora-
tion of anterograde flow to the LAD (de-collateralization by
PCI) (lower panels).
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