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Coronary angiography (CA) has been used as the gold stan-
dard approach to assess the presence and severity of
coronary artery disease. However, it is limited by semiquan-
titative assessment consisting of subjective descriptions of
luminal narrowing of major epicardial vessels, although
improvements have been made such as the development
of quantitative coronary angiography.' The use of intravas-
cular imaging in clinical practice, including intravascular
ultrasound (IVUS) and optical coherence tomography (OCT),
enabled in vivo assessment of coronary atherosclerosis and
mechanisms of plaque progression and destabilization. IVUS
has enabled in vivo visualization of coronary plaques and
vessel sizing in daily clinical practice. However, due to
limited resolution, IVUS may not provide sufficient data
regarding plaque vulnerability.? OCT has superior ability to
accurately characterize coronary atherosclerotic plaques to
detect the different plaque components when compared
with other imaging modalities, due to its higher spatial
resolution.?> Nonetheless, intracoronary imaging techniques
are still underused, which cannot be fully explained by the
need for adequate training in the acquisition and interpre-
tation of the images.

Evidence for the use of intracoronary imaging has been
growing in recent years. Clinical trials and meta-analyses
have demonstrated that both OCT and IVUS may improve
percutaneous coronary intervention (PCl) outcomes. Bene-
fits associated with the use of intracoronary imaging seem
to be greatest the higher the complexity of the lesion and
foreseen intervention technique, with stronger evidence for
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the PCl of left main (LM) lesions and chronic total occlu-
sions, mostly based on data obtained using IVUS.# Current
European Society of Cardiology/European Association for
Cardio-Thoracic Surgery Guidelines on myocardial revas-
cularization recommend using IVUS or OCT for selected
patients to optimize stent implantation and to optimize
treatment of unprotected left main lesions with class
lla, level of evidence B.° There are multiple differences
between IVUS and OCT but, while recognizing the advan-
tages and limitations of each, it is unknown whether one is
superior to the other in optimizing PCl outcomes.®

Post-PCl minimum stent area (MSA) has been found to
be the strongest predictor of both restenosis and stent
thrombosis. In this regard, both available intracoronary
imaging techniques have published evidence of improved
results when compared to angiography. Despite these
findings, comparison of vessel sizing between IVUS and OCT
remains a running debate because published data are not
always consistent. Kubo et al. studied 100 coronary lesions
to investigate the reliability of frequency domain optical
coherence tomography for coronary measurements com-
pared with quantitative coronary angiography (QCA) and
IVUS. The IVUS lumen area was larger than OCT (3.68+2.06
mm? vs. 3.27+2.22 mm?).” However, these findings may not
always hold in individual cases. For example, Bland-Altman
plots in multiple IVUS-OCT comparative studies showed that
in one-third of cases, OCT lumen area was larger than IVUS
lumen area.?

The differences in measured sizes have not been fully
understood. At the start of coronary OCT practice, time-
domain OCT was the available technology but required
proximal balloon occlusion, resulting in smaller vessel
dimensions. Further explanation may reside in the limited
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capacity of OCT in visualizing the external elastic lamina
(EEL) when the plaque burden is high, with many publica-
tions having been based in procedures guided by lumen size,
thus resulting in final smaller stent sizes and MSA. When the
EEL was the basis for sizing, differences between imaging
techniques seem to dissipate. In the ILUMIEN (Observational
Study of Optical Coherence Tomography in Patients Under-
going Fractional Flow Reserve and Percutaneous Coronary
Intervention) Ill study stent sizing was based on the proximal
and distal reference segment EEL measurements, and lumen
size was only used for decisions when the EEL was not visi-
ble in at least 180 degrees. Among 450 randomized patients,
the final median MSA was 5.79 mm? after OCT guidance,
5.89 mm? after IVUS guidance, and 5.49 mm? after angiog-
raphy guidance. OCT guidance was noninferior (p<0.001) but
not superior to IVUS guidance (p=0.42).°

In this issue of the Journal, Oliveira et al."” analyzed
the differences between IVUS and OCT in achieving accu-
rate coronary vessel sizing. For consistent comparison,
the authors created a simulation scenario in which five
three-dimensional printed models of a left main to left
anterior descending (LAD) lesion were assembled in a pul-
satile simulator that allows for catheter insertion, guidewire
advancement, stent placement and then IVUS or OCT acqui-
sitions. For the latter, and since the simulation system uses
saline perfusion, image acquisition was performed with-
out contrast media. Obtained images in reference locations
were used for comparison of dimensions after stent implan-
tation from the LAD to the LM by proximal optimization
technique. In the final analysis, OCT significantly underesti-
mated the area, minimal diameter, and maximal diameter
measurements in comparison to IVUS and HD-IVUS (p<0.001),
with a median difference of measured diameters between
OCT and both IVUS modalities that ranged 0.42-0.52 mm.
The authors then used a correction factor based on the
delivery catheter lumen size. When the correction factor
was used, the differences between results were no longer
statistically significant.

Curiously, in the OPUS-CLASS Study, and apart from the
100 in-vivo coronary lesions, Kubo et al. also used FD-OCT in
5 phantom circular, polytetrafluoroethylene arterial models
of known lumen dimensions, filled with contrast media for
OCT acquisition. In the phantom model analysis, the mean
lumen area according to FD-OCT was equal to the actual
lumen area of the phantom model. IVUS overestimated
the lumen area and was less reproducible than FD-OCT
(8.03+0.58 mm? vs. 7.45+0.17 mm?; p<0.001).”

The article by Oliveira et al. is most welcome, and the
results bring to light yet another explanation for measure-
ment discrepancies. In a world of medicine by numbers,
one must account for calibration error. In fact, the OCT
catheter sectional dimension is quite small, usually purged
with contrast media, and small calibration errors may trans-
late into augmented error when measuring the vessel. How
can we relate the contrasting findings of Kubo et al. and
Oliveira et al.? There must be a missing link. Additionally,
one may emphasize that the materials and conditions were
not entirely the same. We need further data, especially on
whether any measurement differences result in different
outcomes.

Intracoronary imaging provides an immense array of
information. The quantification of vessel size and luminal
area is a critical step when planning and performing PCl, but
not an isolated step. Additional information derived from
imaging aids in proper planning, plaque preparation, selec-
tion of optimal landing zones and further optimization after
stent deployment. Both imaging techniques, within their
physical limits, provide useful information that can be ulti-
mately translated to interventional decision-making. And,
finally, one should not forget that the optimal results are
those that translate into improved clinical outcomes. Specif-
ically for OCT, we eagerly await the results of the large-scale
ILUMIEN IV trial, which are set to be announced this year to
resume this discussion above.

Technology revolutionizes the way we practice medicine.
Intracoronary imaging offers impressive pathophysiological
insights that were unobtainable in vivo before its intro-
duction into the clinical scenario. Together with tools for
functional assessment of stenosis severity, these technolo-
gies are expected to further improve outcomes in patients
undergoing PCl, in a logic that will certainly contribute to
the evolution of interventional cardiology towards a new era
of precision medicine.

Conflicts of interest

The author has no conflicts of interest to declare.

References

1. Aparisi A, Cubero-Gallego H, Tizén-Marcos H. Intracoronary
imaging: review and clinical use. REC Interv Cardiol (English
Ed). 2022;4:228-37.

2. Legutko J, Bryniarski KL, Kaluza GL, Roleder T, Pociask E, Kedhi
E, et al. Intracoronary Imaging of Vulnerable Plaque-From Clin-
ical Research to Everyday Practice. J Clin Med. 2022;11:6639.

3. Cruz Ferreira R, Pereira-Da-Silva T, Patricio L, Bezerra H,
Costa M. Coronary optical coherence tomography: a practi-
cal overview of current clinical applications. Rev Port Cardiol.
2016;35:105-12.

4. Zhang YJ, Pang S, Chen XY, Bourantas CV, Pan DR, Dong SJ, et al.
Comparison of intravascular ultrasound guided versus angiogra-
phy guided drug eluting stent implantation: a systematic review
and meta-analysis. BMC Cardiovasc Disord. 2015;15:153.

5. Neumann FJ, Sousa-Uva M, Ahlsson A, Alfonso F, Banning AP,
Benedetto U, et al., ESC Scientific Document Group. 2018
ESC/EACTS Guidelines on myocardial revascularization. Eur
Heart J. 2019;40:87-165.

6. Mody R. Intracoronary imaging - can it make difference in state
of the art PCI? J Cardiol Cardiovasc Res. 2022;3:1-37.

7. Kubo T, Akasaka T, Shite J, Suzuki T, Uemura S, Yu B, et al.
OCT compared with IVUS in a coronary lesion assessment: the
OPUS-CLASS study. JACC Cardiovasc Imaging. 2013;6:1095-104.

8. Maehara A, Mintz GS, Stone GW. OCT versus IVUS: accuracy
versus clinical utility. JACC Cardiovasc Imaging. 2013;6:1105-7.

9. Ali ZA, Maehara A, Généreux P, Shlofmitz RA, Fabbiocchi F,
Nazif TM, et al., ILUMIEN Ill: OPTIMIZE PCI Investigators. Optical
coherence tomography compared with intravascular ultrasound
and with angiography to guide coronary stent implantation (ILU-
MIEN III: OPTIMIZE PCI): a randomised controlled trial. Lancet.
2016;388:2618-28.

10. Oliveira C, Brito J, Rodrigues T, Santiago H, Ricardo D, Cardoso P,
et al. Intravascular imaging modalities in coronary intervention:
Insights from 3D-printed phantom coronary models. Rev Port
Cardiol. 2023, http://dx.doi.org/10.1016/j.repc.2023.03.001.

642


http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0055
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0100
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0065
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0105
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0075
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0080
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0085
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0090
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
http://refhub.elsevier.com/S0870-2551(23)00193-2/sbref0095
dx.doi.org/10.1016/j.repc.2023.03.001

	Intravascular ultrasound versus optical coherence tomography: Calibrating the use of intracoronary imaging
	Conflicts of interest

	References

