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EDITORIAL COMMENT

How Quickly We Forget*
John McB. Hodgson, MD

Those who cannot remember the past are

was

condemned to repeat it.

I

—George Santayana (1)
n this issue of iJACC, Otake et al. (2) present
an imaging substudy from the larger OPINION
(OPtical

frequency

domain

imaging

versus

INtravascular ultrasound in percutaneous coronary
interventiON)

trial,

a

multicenter,

completed

using

both

imaging

modalities.

All patients had follow-up angiography and OFDI

prospective,

randomized, noninferiority trial comparing optical
frequency domain imaging (OFDI)-guided percutaneous coronary intervention (PCI) with intravascular
ultrasound (IVUS)-guided PCI.
SEE PAGE 111

In the main OPINION trial, 800 patients were
randomized and followed for 1 year. Recently
presented data demonstrated that OCT-guided PCI
resulted in equivalent clinical and angiographic
outcomes at 12 months to IVUS-guided PCI (3). In the
current substudy, patients (n ¼ 103) were randomized
to either OFDI- or IVUS-guidance of stent implantation. Importantly, all patients had both IVUS and
OFDI performed at the conclusion of the initial
treatment. Also of note is that the stent implantation
protocol for the 2 groups was different. In the OFDIguided group, stent size was based on the lumen
diameter in the reference segment. In the IVUSguided group, stent size was based on the reference
external elastic membrane diameter. Thus, by protocol, the stent size chosen for the IVUS group was
larger than in the OFDI group. After a satisfactory
angiographic result was obtained, the protocolassigned imaging modality was repeated and stent
optimization performed at the operator’s discretion.
Once stent implantation was optimized, ﬁnal imaging

imaging at 8 months. An important strength of the
study was the ability to directly compare OFDI
and IVUS after stent implantation in all patients.
The most important take away message from this
study is that using either OFDI or IVUS imaging for
second generation drug-eluting stent implantation
yields similar acute and 8-month imaging results
(and in the main trial, similar clinical outcomes).
Direct comparison of measurements by the 2 imaging
modalities showed reassuring similarity (Figure 4 in
Otake et al. [2]) with correlations in excess of 0.9.
Thus, either modality allows accurate determination
of the post-implantation stent area.
The very detailed analysis of surface features
possible

with

OFDI

is

also

well-demonstrated.

Based (in my opinion) on the larger stent sizes
chosen by the IVUS protocol, features of plaque
disruption including plaque protrusion and reference
segment hematoma were more frequent in the
IVUS-guided group. These ﬁndings did not seem to
have any negative clinical implications. Although
detailed surface imaging may not be needed to
optimize stent expansion, this feature of OFDI has
been very important in assessing stent apposition,
strut coverage and intimal hyperplasia (4).
The notable differences between OFDI and IVUS
imaging are, however, negligible compared with the
alternative of angiographic-based stent implantation.
The excellent result seen in the patients in this study
rests on a multiyear foundation of imaging studies.
Let me remind our readers of the “past” and the
insights we have gleaned from intravascular imaging
about stent implantation. In 1994, Nakamura et al. (5)
reported a 34% improvement in minimal stent area
after IVUS-guided optimization at mean balloon
inﬂation pressures of 12 atm. Based on the work
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avoid stent thrombosis, appropriately sized balloons
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>2

mm 2

guidance.

higher), changes in stent length, changes in lesion

Similarly, Fitzgerald et al. (7) continued to show an

after

IVUS

preparation, changes in landing zones and accurate

increased minimal stent area in the IVUS-guided

recognition of angiographically complex anatomy.

group in the CRUISE (Can Routine Ultrasound

In the contemporary ADAPT-DES study with expe-

Inﬂuence Stent Expansion) study, even when dilation

rienced operators, imaging still led to changes in

pressures were increased to near 18 atm. A relatively

strategy in 74% of cases (12)!

modest (0.7 mm2 ) improvement in minimal stent

Despite

nearly

30

years

of

imaging

data

area, however, resulted in a 44% reduction in death

detailing

or infarction over 9 months!

predictors of success and failure, and the beneﬁt

the

mechanisms

of

intervention,

the

Many further studies have established the impor-

for clinical outcome, use of intravascular imaging

tance of intravascular imaging for improving clinical

during stent implantation in the United States re-

outcomes after stenting. Ahn et al. (8) reported a meta-

mains around 20% (13). The study by Otake et al. (2)

analysis of 26,503 patients in randomized and registry

demonstrates that either OFDI or IVUS can be used

trials

to guide stent implantation. The question should

comparing

IVUS

with

angiographic

stent

implantation (8). Using all comers, or a subset of

therefore

propensity matched subjects, they showed a roughly

modality is “best,” but rather, why are we not using

40% relative risk reduction in death, myocardial

any modality?

not

be

which

intravascular

imaging

infarction, and stent thrombosis when IVUS guidance

Failure to remember the imaging lessons of the

was used. In a subsequent meta-analysis of only ran-

past will condemn us to failure in the future. This is

domized trials using contemporary stent designs,

already evident in the new era of bioresorbable

Elgendy et al. (9) showed similar results. In 3,192

scaffolds. It is well recognized that failure to optimize

randomized patients, including multiple complex

scaffold implantation leads to poor clinical outcome

lesion subsets, they showed a 40% to 50% relative risk

(14). Once again, Colombo’s group (15) is showing

reduction in death and stent thrombosis. A consistent

that scaffold implantation (even in calciﬁed lesions)

ﬁnding in these comparative studies is a larger

can

minimal stent area in the IVUS-guided cohort (8).

guidance. They clearly have not forgotten. How is

In addition to assisting in optimizing the ﬁnal
stent area, intravascular imaging yields important

be

successfully

accomplished

with

IVUS

it that most of us have forgotten; or have we just
chosen to ignore?

information on calcium, a major determinant of
stent expansion (10,11). Failure to recognize lesion
calciﬁcation can lead to acute and late procedure
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