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Use of IC imaging among pa/ents with NSTEMI/STEMI:
Data from FPCI 
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How ICI can help during MI ? 

Diagnosis
To establish precise diagnosis  
To  iden8fy ACS pathophysology

PCI guidance
To provide information for decision of PCI or not
To support complex PCI strategies 

Complications management
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Stents thrombosis

Underexpansion

Malapposition

Neoatherosclerosis

Dissection

Uncovered struts

Post  cardiac surgery

External 
compression

Twist

Stitch

Hematoma

Potential complex causes of myocardial infarction

Native coronary vessels 

Unstable plaque with 
fibrous cap rupture

Unstable plaque with 
intact fibrous cap

SCAD

Spasm

Tako tsubo
Eruptive calcified nodule

Embolism

MINOCA etiologies Analyzable by ICI



• 35 y-o man / Anterior STEMI/ Successful thrombolysis (H+120 mins)
• Coronary angiography control (Day 2)



• A  65  year-old man is referred for transient ST elevation MI



5 d control MRI
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..Lesion morphology identification in
acute coronary syndrome and
implications for treatment
Rupture of a thin-cap fibroatheroma (TCFA) with associated throm-
bus formation has been the historical focus of attention in ACS and
treatment has been tailored to stabilize this plaque type.15 However,
pathology series and prospective studies conducted with intracoro-
nary imaging demonstrated that one-third of all ACS and one-quarter
of STEACS are caused by plaques with an intact fibrous cap16,17—the
majority identified as eroded plaques and a small cohort of calcific
nodules. Intravascular imaging, in particularOCT, has enabled identifi-
cation of these atherothrombotic features in patients presenting with
ACS, shedding light on in vivo mechanisms and suggesting tailored
therapeutic interventions, as outlined in the subsequent sections.
Despite the superior resolution of OCT, enhancing plaque identifica-
tion, the presence of thrombus in the acute setting can obscure the
underlying vessel wall preventing plaque classification in >20% of
cases.18 In parallel with identification of culprit plaques, intracoronary
imaging has increased the awareness and diagnosis of non-
atherosclerotic ACS events, discussed in Non-Atherosclerotic ACS
Presentations section.

Plaque rupture

Plaque rupture is defined by discontinuity of the fibrous cap overlying
a lipid-rich core (Figure 3). Ruptured fibrous cap-ACS is commonly
associated with a vessel wall cavity, without IVUS or OCT signal, gen-
erated through downstream embolization of the necrotic core.
Thrombi are often found overlying the ruptured segment. However,
thrombus may be absent at the site of an old plaque rupture or with

fresh rupture treated with anti-thrombotic/anti-coagulant therapies.
Multiple plaque rupture sites may be evident and differences between
culprit and non-culprit lesions have been observed, with the pres-
ence of thrombus, smaller luminal area, and greater plaque burden
associated with culprit lesions.19

Plaque erosion

Plaque erosion is characterized by endothelial denudation, a poorly
understood pathological process occurring at a level that is undetect-
able by current intracoronary imaging modalities. Only OCT has
been successfully used, in clinical practice, to identify plaque erosion,
although the diagnosis is one of exclusion, where thrombus is associ-
ated with non-disrupted plaque. An OCT diagnosis of plaque erosion
is considered ‘definite’ in the absence of fibrous cap disruption, in a le-
sion frequently composed of fibrous tissue, with overlying luminal
white thrombus. A ‘probable’ OCT-erosion may lack luminal throm-
bus but demonstrates an irregular luminal surface, or has overlying
thrombus with attenuation of the underlying plaque, without evi-
dence of superficial lipid or calcification in the vessel upstream or
downstream of the thrombus site16 (Figure 3). Effective blood clear-
ance is very important to minimize the potential for misdiagnosing
OCT-erosion secondary to streaming of blood, particularly when in
contact with the lumen wall.
A recent analysis of 51 patients with ACS (STE-/NSTE-ACS)

undergoing three-vessel OCT assessment20 demonstrated that
patients with erosion, vs. plaque rupture, had a lower percentage of
TCFA, smaller lipid burden, and thicker fibrous cap. A large prospect-
ive series of 822 STEACS patients investigated the predictors of pla-
que erosion by OCT.21 Overall, plaque erosion tends to occur with

Figure 1 A treatment algorithm to guide the use of intravascular imaging in patients presenting with acute coronary syndromes.

Clinical use of intracoronary imaging 3
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Coronary Optical Coherence Tomography and Cardiac Magnetic Resonance Imaging 
to Determine Underlying Causes of Myocardial Infarction With Nonobstructive Coronary Arteries in Women.
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• A 28 y old man is referred to the cath lab for anterior STEMI + cardiogenic shock
• Conservative aortic valve reparation (aortic valvuloplasty + coronary arteries 

reimplantation + supra valvular aortic ring insertion) 72h before
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MLA=30 mm2MLA=4.5 mm2

D:6.3 mm
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CT scan control (Day 5)

Direct sten*ng  4.0 x 11 BES
POT with 5.5 mm NCB
FKBi with 2 x 3.5 mm  NCB

Final result / IVUS : ok



www.hightech-cardio.org 15

How ICI can help during MI ? 

Diagnosis
To establish precise diagnosis  
To  identify ACS pathophysology

PCI guidance
To provide information for decision of PCI or not
To support complex PCI strategies 

Complica;ons management



www.hightech-cardio.org 16

Large plaque burden + limited thrombus volume
Progressive thrombus regression under DAPT
Residual tight stenosis with significant hemodynamic
impact 
Consider stenting

Moderate plaque burden + large thrombus load
Progressive thrombus regression under DAPT
Mild residual stenosis without significant
hemodynamic impact 
Possible plaque healing with medical therapy-
Stenting is not mandatory
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antithrombotic therapy without stenting might suf-
fice to manage patients with culprit erosion to avoid
stent-related complications.20 Plaques with severe
calcifications, especially those with calcified nodules,
are associated with poor expansion, apposition, or
dissections immediately after PCI and worse long-
term outcomes.21–23

In the present study, more than 50% of patients
with STEMI with residual angiographic diameter
stenosis #70% in the OCT guidance group were not
stented, 15% higher than in the angiographic

guidance group. With angiographic guidance alone,
operators were dependent on the 2-dimensional
lumenogram, with no information as to underlying
culprit lesion morphology.24 In this study we found
that when OCT imaging was performed, operator
dependence on angiography was greatly reduced, and
decision making was based on OCT evaluation of the
lumen and lesion characteristics. Except for plaque
erosion, which had a prespecified protocol recom-
mendation to avoid stenting, 40% of ruptures were
not stented after OCT imaging, potentially because of

CENTRAL ILLUSTRATION Stent Implantation on the Basis of Optical Coherence Tomographic Guidance Versus
Angiographic Guidance in ST-Segment Elevation Myocardial Infarction: The EROSION III Study (N = 226)
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Jia H, et al. J Am Coll Cardiol Intv. 2022;15(8):846–856.

(A) The rate of stent implantation in the optical coherence tomographic (OCT) guidance and angiographic guidance groups (primary endpoint). (B) OCT diagnosis of
underlying mechanisms of the culprit lesion and the percentages of patients treated with or without stents in each subset. (C) OCT characteristics of lesion
vulnerability in the stented vs nonstented subgroups. EROSION III ¼ Optical Coherence Tomography-Guided Reperfusion in ST-Segment Elevation Myocardial infarction
With Early Infarct Artery Patency.
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STATISTICAL ANALYSIS. Because of the lack of
relevant study and reported data, we estimated that
the rates of stent implantation in the OCT guidance
group and angiographic guidance group were 55.7%
and 74.2%, respectively, according to our single-
center database. With a 5% 2-sided type I error rate
and 80% power, 104 patients were required in each
arm. To account for patients lost to follow-up, tech-
nical failures, or images unsuitable for analysis, an
additional 15% was added. Therefore, a minimum of
240 patients were required in the present study.

Continuous variables are expressed as mean ! SD
for those normally distributed and as median (IQR)
for those not normally distributed. Categorical var-
iables are expressed as number (percentage).
Quantitative data were compared using Student’s
t-test or the Mann-Whitney U test and qualitative
variables using the chi-square or Fisher exact test as
appropriate. Event-free survival was modeled using
the Kaplan-Meier method between groups and
compared using the log-rank test. A 2-sided P
value <0.05 was considered to indicate statistical
significance. All analyses were performed in SPSS
version 26.0 (IBM).

The primary analysis was conducted in the per
protocol set, which included all patients who

underwent reperfusion with OCT or angiographic
guidance without any major protocol deviations. The
primary and secondary endpoints were also
compared in the full analysis set of all randomized
patients.

RESULTS

Between December 2017 and November 2019, we
randomly allocated 246 patients to OCT guidance
(n ¼ 123) vs angiographic guidance (n ¼ 123) of
reperfusion. The full analysis set included 235 pa-
tients (95.5%), 116 in the OCT guidance group and 119
in the angiographic guidance group. Four patients in
the OCT guidance group were excluded from the per
protocol analysis because of uninterpretable images;
5 cases in the angiographic guidance group deviated
from the study protocol because of OCT imaging after
randomization. Ultimately, 226 patients (91.9%)
constituted the per protocol set, 112 in the OCT
guidance group and 114 in the angiographic guidance
group (Figure 1).

BASELINE CHARACTERISTICS AND PROCEDURES.

Baseline clinical characteristics and angiographic
findings were comparable between the 2 groups

FIGURE 1 Study Flow Diagram

Angio ¼ angiography; OCT ¼ optical coherence tomography.
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A P R I L 2 5 , 2 0 2 2 : 8 4 6 – 8 5 6 EROSION III: OCT-Guided Reperfusion in STEMI
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FOCUS ON MYOCARDIAL INFARCTION AND SHOCK

EROSION III
A Multicenter RCT of OCT-Guided Reperfusion in STEMI
With Early Infarct Artery Patency

Haibo Jia, MD, PHD,a,b,* Jiannan Dai, MD, PHD,a,b,* Luping He, MD,a,b,* Yishuo Xu, MD,a,b Yongfeng Shi, MD, PHD,c
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ABSTRACT

OBJECTIVES The aim of this study was to test whether optical coherence tomographic (OCT) guidance would provide

additional useful information beyond that obtained by angiography and lead to a shift in reperfusion strategy and improved

clinical outcomes in patients with ST-segment elevation myocardial infarction (STEMI) with early infarct artery patency.

BACKGROUND Angiography is limited in assessing the underlying pathophysiological mechanisms of the culprit lesion.

METHODS EROSION III (Optical Coherence Tomography–Guided Reperfusion in ST-Segment Elevation Myocardial

Infarction With Early Infarct Artery Patency) is an open-label, prospective, multicenter, randomized, controlled study

approved by the ethics committees of participating centers. Patients with STEMI who had angiographic diameter

stenosis # 70% and TIMI (Thrombolysis In Myocardial Infarction) flow grade 3 at presentation or after antegrade blood

flow restoration were recruited and randomized to either OCT guidance or angiographic guidance. The primary efficacy

endpoint was the rate of stent implantation.

RESULTS Among246randomizedpatients, 226 (91.9%)constituted theperprotocol set (112withOCTguidanceand 114with

angiographic guidance). Themedian diameter stenosiswas 54.0% (IQR: 48.0%-61.0%) in the OCT guidance group and 53.5%

(IQR: 43.8%-64.0%) in the angiographic guidance group (P¼ 0.57) before randomization. Stent implantation was performed
in 49 of 112 patients (43.8%) in the OCT group and 67 of 114 patients (58.8%) in the angiographic group (P ¼ 0.024),

demonstrating a 15% reduction in stent implantation with OCT guidance. In patients treated with stent implantation, OCT

guidance was associated with a favorable result with lower residual angiographic diameter stenosis (8.7%" 3.7% vs 11.8%"
4.6% in the angiographic guidance group; P < 0.001). Two patients (1 cardiac death, 1 stable angina) met the primary safety

endpoint in the OCT guidance group, as did 3 patients (3 cardiac deaths) in the angiographic guidance group (1.8% vs 2.6%;

P¼ 0.67). Reinfarction was not observed in either group. At 1 year, the rates of predefined cardiocerebrovascular events were

comparable between the groups (11.6% after OCT guidance vs 9.6% after angiographic guidance; P ¼ 0.66).

CONCLUSIONS In patients with STEMI with early infarct artery patency, OCT guidance compared with angiographic

guidance of reperfusion was associated with less stent implantation during primary percutaneous coronary

intervention. These favorable results indicate the value of OCT imaging in optimizing the reperfusion strategy of

patients with STEMI. (EROSION III: OCT- vs Angio-Based Reperfusion Strategy for STEMI; NCT03571269)

(J Am Coll Cardiol Intv 2022;15:846–856) © 2022 by the American College of Cardiology Foundation.

ISSN 1936-8798/$36.00 https://doi.org/10.1016/j.jcin.2022.01.298
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Kim et al IVUS- Guided PCI in AMI

approach to PCI in AMI may provide superior outcomes 
to angiography- guided intervention. Delineation of dis-
ease, with particular recognition of lipidic plaque bur-
den <50% defining stent landing zones, modification 
of calcific lesions and accurate assessment of vessel 
size, often effected by associated spasm and high lu-
minal thrombus load in the AMI setting, enables opti-
mal stent selection. Often post- stenting optimization is 
challenged by conflicting concerns about the acute risk 
of no reflow/distal embolization with high pressure post- 
dilatation versus the long- term impact on outcome with 
persisting stent under- expansion. IVUS provides an ac-
curate assessment of the acute stent result, quantifying 
stent expansion and identifying tissue protrusion, per-
sisting thrombus and stent edge problems.

Studies evaluating the clinical impact of IVUS- guidance 
in patients with AMI are limited, a previous KAMIR study 
showed no significant difference in the incidence of all- 
cause death at 1 year between IVUS-  and angiography- 
guided PCI after matching; however, it is likely that 
inclusion of patients who underwent PCI with balloon 
angioplasty or stent implantation, including bare- metal 
stents and first- generation DES, plus a limited follow- up 
of 1 year impacted on the findings.19 Consequently, our 
new analysis of an extended KAMIR data set has focused 
upon patients with AMI receiving contemporary second 
generation DES with 3- year follow- up.

In a large database from the United States, includ-
ing 1  484  080 patients with PCI, spanning 2004 to 
2014, IVUS guidance was used in only 4.8% of cases, 

Figure 3. Cumulative incidence of individual clinical outcomes.
Kaplanԟ Meier curves are shown for the comparison of the rates of (A) cardiac death, (B) target vessel myocardial infarction, (C) 
ischemic driven target lesion revascularization, and (D) stent thrombosis between groups. IVUS indicates intravascular ultrasound; 
and PCI, percutaneous coronary intervention.
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received antiplatelet agents including 300 mg of aspirin 
and a P2Y12 inhibitor (clopidogrel 300- 600 mg, ticagre-
lor 180 mg, or prasugrel 60 mg) before the procedure, 
followed by daily aspirin (100 mg) and P2Y12 inhibitors 
(clopidogrel 75 mg once, ticagrelor 90 mg twice, or 
prasugrel 10 mg once daily). Angiographic data were 
obtained visually by operators at the investigative site. 
All procedures were performed with standard interven-
tional techniques. The decision to use IVUS during PCI 
was made at the discretion of the operator. Similarly, 
the choice of stent, interventional strategy (for example, 
use of thrombus aspiration), and therapeutics (such as 
the use of glycoprotein IIb/IIIa inhibitors) was left to the 
treating physician.

Study Outcomes
The primary outcome was target lesion failure (TLF) at 
3 years after index procedure, defined as the compos-
ite of cardiac death, target vessel myocardial infarction 
(TV- MI), and ischemia driven target lesion revasculari-
zation. All- cause death was regarded as cardiac death 
unless a definite non- cardiac cause could be identified. 

TV- MI was defined as a myocardial infarction (MI) with 
evidence of myocardial necrosis in the vascular terri-
tory of a previously treated target vessel. Target lesion 
revascularization was considered ischemia- driven if 
any revascularization, including PCI or bypass surgery, 
of the target lesion was undertaken in the presence 
of ≥50% angiographic diameter stenosis associated 
with symptoms of ischemia or a positive functional 
study, or a ≥70% angiographic diameter stenosis with-
out ischemic symptoms or positive functional study. 
Secondary outcomes included individual components 
of TLF, definite or probable stent thrombosis, which 
was defined according to the Academic Research 
Consortium definitions,15 and major adverse cardiovas-
cular events, which comprised a composite of death 
from any cause, any MI, and any revascularization.

Statistical Analysis
Continuous variables were analyzed with descriptive 
methods depending on their distribution, corroborated 
by the Shapiro- Wilk test. Variables with a normal distri-
bution were described with mean values and standard 

Figure 1. Study flowchart.
The study population was derived from the nationwide, multicenter, prospective KAMIR- NIH (Korea Acute 
Myocardial Infarction Registry- National Institutes of Health) registry. BMS indicates bare- metal stent; DES, 
drug- eluting stent; FFR, fractional flow reserve; IVUS, intravascular ultrasound; OCT, optical coherence 
tomography; PCI, percutaneous coronary intervention; and POBA, plain old balloon angioplasty.
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IVUS-guided PCI & outcome following MI  
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Diagnosis
To establish precise diagnosis  
To  identify ACS pathophysology

PCI guidance
To provide information for decision of PCI or not
To support complex PCI strategies 

Complications management



www.hightech-cardio.org 23

ICI guidance for complications management during MI

Stent abnormalities : underexpansion, struts malapposition, edge dissection 

Wire posi;on assesment (in case of dissec;on) 

Acute stent thrombosis management



Initial angio LAD + Dg thrombectomy Post thrombectomy

51 year-old woman  / No CV risk factors / Anterior STEMI (H+90 min)



Dg Stenting Final result
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ICI in complex MI : wrap up

• ICI : not for all MI !!
• Under-used tools
• Efficient / Safe / Major impact on PCI workflow
• Extremely useful for complex diagnosis
• Mandatory for MINOCA ? 
• Positive impact on outcome of STEMI/NSTEMI PCI
• Valuable addition in case of complex PCI & complications management

• The initial time & money investments could be rewarded by clinical 
benefits
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OCT vs. IVUS vs. Angioscopy for 
underlying lesion analysis in STEMI patients
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OCT and CMR for the Diagnosis of Patients Presenting With MINOCA and 
Suspected Epicardial Causes
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Kim et al IVUS- Guided PCI in AMI

416 patients with LMS disease (196 in IVUS group and 
220 in angiography group) were included among a total 
of 504 patients in the KAMIR- NIH registry (excluded 
88 patients). Therefore, further studies are needed to 
determine the benefits of IVUS- guided LMS PCI in pa-
tients with AMI.

Study Limitations
First, the study has an inherent limitation on non- 
randomized, observational registry data, which might 
have resulted in selection bias. However, various 

sensitivity analyses, including PS- matching and in-
verse probability weighting methods, were conducted 
to adjust for the measured or unmeasured confound-
ers of different baseline characteristics. Second, there 
were no detailed procedural data such as whether 
post- dilation has been performed and the maximum 
balloon pressure, total procedure time, total radiation 
dose, amount of contrast volume, and occurrence of 
contrast- induced nephropathy. Furthermore, the tim-
ing of IVUS use and detailed IVUS data, including 
minimal stent area and the presence of dissection 

Figure 4. Long- term clinical impact of IVUS- guided PCI in patients with acute myocardial 
infarction.
The current study evaluated the long- term clinical impact of IVUS- guided PCI for patients with acute 
myocardial infarction in the current second- generation drug- eluting stent era, using a dedicated 
nationwide registry for acute myocardial infarction. In the setting of acute myocardial infarction, IVUS- 
guided PCI was associated with a significant reduction in 3- year target lesion failure (TLF) (A) and this 
result was consistently observed in multiple sensitivity analyses with confounder adjustment (B). Kaplanԟ 
Meier curves of adjusted TLF at 3 years by quartile of institutional volume of IVUS use (C, Left panel) 
and graph on IVUS use rates and risk of 3- year TLF (C, Right panel) showed that quartile 4 significantly 
associated with a reduction in adjusted TLF at 3 years compared with quartile 1, and adjusted the risk of 
3- year TLF gradually decreased from quartile 1 to 4. HR indicates hazard ratio; IPW, inverse probability 
weighting; IVUS, intravascular ultrasound; PCI, percutaneous coronary intervention; and PS, propensity 
score. *P for comparison vs quartile 1. Diamonds indicate the value of adjusted hazard ratio; and dashed 
line the reference line for 1 (standard adjusted hazard ratio).
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and malapposition, were not recorded during the pro-
cedure. The use of IVUS at physician discretion and 
without dedicated criteria for PCI guidance and stent 
optimization is likely to underestimate the beneficial 
effects observed with IVUS use. Similarly, the use of 
IVUS is not possible in all subgroups of patients, as 
demonstrated by the advanced age, greater frequency 
of STEMI and reduced EF observed in the angiogra-
phy group. Third, all types of second- generation DESs 
were included in our study, although the clinical out-
comes were significantly different according to the 
specific DES types in patients with AMI.26

CONCLUSIONS
In this nationwide multicenter registry, IVUS guidance 
was associated with a lower risk of TLF at 3  years, 
mainly driven by hard end points including cardiac 
death and TV- MI, among patients with AMI undergoing 
second- generation DES implantation compared with 
those undergoing angiography- guidance. Moreover, 
quartile analysis of volume of IVUS use showed that 
higher IVUS use was associated with a decreased risk 

of 3- year TLF. These results suggest an important role 
for IVUS- guided PCI in the treatment of patients with 
AMI to enhance long- term outcomes.

APPENDIX
Investigators of KAMIR- NIH (Korea Acute 
Myocardial Infarction Registry- National 
Institutes of Health)
Myung Ho Jeong (Principle Investigator), Chonnam 
National University Hospital, Gwangju, Korea. Young 
Jo Kim, Yeungnam University Medical Center, Daegu, 
Korea. Chong Jin Kim, Kyunghee University Hospital at 
Gangdong, Seoul, Korea. Myeong Chan Cho, Chungbuk 
National University Hospital, Cheongju, Korea. Hyo- Soo 
Kim, Seoul National University Hospital, Seoul, Korea. 
Hyeon- Cheol Gwon, Samsung Medical Center, Seoul, 
Korea. Ki Bae Seung, Seoul St. Mary’s Hospital, Seoul, 
Korea. Dong Joo Oh, Korea University Guro Hospital, 
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Figure 5. Exploratory subgroup analysis in 3- year target lesion failure by intravascular ultrasound use.
IVUS indicates intravascular ultrasound; LM, left main; NSTEMI, non- ST- segmentԟ elevation myocardial infarction; and STEMI, ST- 
segmentԟ elevation myocardial infarction. Blue lines indicate range of 95% CI; and circles the value of hazard ratio.
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What are the advantages of OCT-guided PCI in ACS ??

Ø Sheeth TN et al. Circ Cardiovasc Interv. 2016 Apr;9(4):e003414.
Ø Meneveau et al. CirculaFon. 2016 Sep 27;134(13):906-17
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group, this finding did not lead to any difference in pro-
cedural strategy between groups.

Impact of Post-PCI OCT
The first OCT run performed immediately after stent 
implantation in the OCT-guided group revealed the exis-
tence of stent malapposition in 38 patients (32%) and 
stent underexpansion in 50 (42%) (Table 4). Post-stent 
overdilation was performed in all patients with stent 
underexpansion, and in 22 out of 38 patients (58%) 
with stent malapposition (of whom 20 also had stent 
underexpansion, only 2 had isolated malapposition). 
Overall, there was a greater rate of poststent overdila-
tion in the OCT-guided group compared with the angi-
ography-guided group. Edge dissection was observed 
more frequently in the OCT-guided group (45 [37.5%] 
versus 5 [4%], P<0.0001). Among the 45 edge dissec-
tions observed in the OCT-guided group, 6 (5%) were 
visible by angiography alone. Additional stent implanta-
tion was performed in 32 patients in the OCT-guided 
group (24 for incomplete lesion coverage and 8 for 
adventitial edge dissection) and in 22 in the angiogra-
phy-guided group (20 for incomplete lesion coverage 
and 2 for edge dissection). Overall, the use of OCT led 
the operator to optimize the procedural strategy in 60 
patients (50%), compared with 27 patients (22.5%) in 
the angiography-guided group (P<0.0001), leading to 
a significantly lower diameter stenosis at the end of 
PCI (7.0±4.3% versus 8.7±6.3%, OCT versus angio, 
P=0.01; Table 2). There was a significant improve-
ment in quantitative OCT data between the OCT run 
performed immediately after stent implantation, and 
the final OCT run performed after optimization, at the 
end of the procedure. Stent expansion increased from 

78.9±12.4% immediately after stent implantation to 
84.1±7.3% at the end of the procedure after optimiza-
tion (P<0.0001; Figure 3). The average number of OCT 
runs overall was 3.8±1.4.

Receiver Operating Characteristic Curve Analysis 
Receiver operating characteristic curve analysis was 
used to compare the performance of the quantitative 

Figure 2. A, Final fractional flow reserve (FFR) value after percutaneous coronary intervention in the angiogra-
phy-guided and optical coherence tomography (OCT)-guided groups.  
B, Distribution of the patients from the angiography-guided and OCT-guided groups according to quartiles of FFR calculated from 
the whole study population.

Table 2. Quantitative Angiographic Findings Pre- and 
Postprocedure in the Angiography-Guided and OCT-
Guided Groups

Variable

Angiography-
Guided Group 

(n=120)
OCT-Guided 

Group (n=120) P Value

Quantitative findings preprocedure

  Reference 
diameter, mm

2.88±0.39 2.81±0.41 0.18

  MLD, mm 0.87±0.29 0.81±0.30 0.12

  Diameter 
stenosis, %

69.3±9.4 71.3±9.9 0.12

  Lesion length, 
mm

13.5±6.0 13.7±6.4 0.80

Quantitative findings postprocedure

  Reference 
diameter, mm

3.16±0.37 3.13±0.41 0.48

  MLD, mm 2.90±0.42 2.89±0.40 0.82

  Diameter 
stenosis, %

8.7±6.3 7.0±4.3 0.01

MLD indicates minimal lumen diameter; and OCT, optical coherence 
tomography.
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analysis of the lesion by OCT pre-PCI did not affect the 
choice of stent length or diameter compared with visual 
assessment by angiography alone. Furthermore, consid-
ering that in 26.7% of cases, predilation was required to 
obtain a first interpretable OCT run, the question arises 
as to the utility of using OCT prior to stent implantation.

Conversely, the post-PCI prompted a change in 
procedural strategy in half of the patients in the OCT-
guided group. This is somewhat different than the non-
randomized ILUMIEN-I study, where it was reported 
that pre- and poststenting OCT changed the procedural 
strategy in 57% and 27% of cases, respectively.6 The 
improvement in FFR observed in the OCT-guided group 
in our study was related mainly to the correction of 
stent underexpansion identified by OCT. Indeed, the 
rate of underexpansion observed in our study (42%) 
was higher than previously reported registry data 
(24%5 and 35%),18 but almost identical to the rate re-
ported in the ILUMIEN I study (41%).6 We found that 
stent expansion > 79.4% and final minimal lumen area 
> 5.44 mm2 were predictive of FFR value >0.90. In 

previous studies,5,18,19 stent underexpansion was asso-
ciated with an increased risk of major adverse cardiac 
events during follow-up. Data from the CLI-OPCI regis-
try (Centro per la Lotta contro l’Infarto-Optimisation of 
Percutaneous Coronary Intervention) suggest that the 
use of OCT could improve clinical outcomes in patients 
undergoing PCI. A significant reduction in the primary 
end point of cardiac death or myocardial infarction 
was observed in patients undergoing OCT-guided PCI 
compared with patients treated with angiographic guid-
ance alone.4 The data from this registry established 
that suboptimal stent deployment was associated with 
an increased risk of major adverse cardiac events dur-
ing follow-up.4,5,20 The findings of the DOCTORS study 
therefore strengthen the evidence in favor of a potential 
benefit of OCT to guide PCI in patients with ACS. The 
functional improvement observed in the group with OCT 
guidance could be a mechanism mediating the clinical 
benefit observed in CLI-OPCI.

The prognostic impact of OCT findings other than stent 
underexpansion on FFR value is more difficult to establish. 

Table 5. Secondary and Safety Outcomes Including Peri- and Postprocedural Complications in the 
Overall Study Population

Variable
Angiography-Guided  

Group (n=120)
OCT-Guided  

Group (n=120) P Value

Type 4a myocardial infarction (%) 40 (33) 48 (40) 0.28

Procedural complications (%) 7 (5.8) 7 (5.8) 1

No reflow (%) 3 (2.5) 6 (5) 0.50

Coronary spasm (%) 1 (0.8) 0 1

Occlusion 0 0

Collateral occlusion (%) 3 (2.5) 1 (0.8) 0.62

Acute kidney injury (%) 2 (1.6) 2 (1.6) 1

Contrast medium, mL 120 [90; 160] 190 [140; 250] <0.0001

Fluoroscopy time, min 9 [6;13] 12.7 [8.5; 17] 0.001

Procedural duration, min 36 [25; 50] 56 [49; 77] <0.0001

Radiation, cGy/cm2 3985 [2585; 6413] 5648 [3397; 9810] <0.0001

cGy indicates centigray; and OCT, optical coherence tomography.

Figure 3. A, Box and whisker plot 
representing final diameter stenosis 
as assessed by quantitative coronary 
angiography in the angiography-
guided and optical coherence tomog-
raphy (OCT)-guided groups.  
B, Box and whisker plot representing stent 
expansion between the OCT run immedi-
ately post stent implantation and the run at 
the end of the procedure, in the OCT-guided 
group (n=120). CI indicates confidence 
interval; and PCI, percutaneous coronary 
intervention.
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