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Abstract: The appropriate assessment of intermediate coronary artery stenosis continues to be a challenge for car-
diologists. Several studies have shown that anatomic parameters obtained by intravascular ultrasound (IVUS) and
optical coherence tomography (OCT) showed a correlation with fractional flow reserve (FFR) values in identifying he-
modynamically severe coronary stenoses. However, the efficacy of IVUS/OCT versus FFR integration in intermediate
coronary lesions is still debated. This review will allow for an independent analysis of research data and outlines the
diagnostic efficiency of IVUS and OCT derived-anatomical parameters in identifying the hemodynamic significance
of an angiographically intermediate stenosis as determined by FFR.
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Introduction

An intermediate coronary lesion on angiogra-
phy is defined by a diameter stenosis of 40% to
70%. Clinical decision making in patients with
intermediate coronary stenosis is still being
debated. Conventional two-dimensional coro-
nary angiography could not provide the ana-
tomic information in detail [1].

Fractional flow reserve (FFR) is the well-estab-
lished physiological index to assess the func-
tional significance of a coronary stenosis [2].
Earlier studies showed that FFR <0.75 is an
accurate predictor of ischemia [3]. http://eur-
heartj.oxfordjournals.org/content/32/3/345.
long-ref-6Recent studies however, have used
FFR <0.80 as the optimal cut-off point to guide
revascularisation [4]. Although clinical decision
making based on FFR can be safely made with
a good predictive value, it does not provide
morphological and anatomical information. In
order to find a good predictor of the hemody-
namic severity of an intermediate coronary

lesion, and provide morphological information,
more recent studies have suggested that hybrid
imaging modalities seem favorable. Several
investigators have reported different multimo-
dality imaging by combining IVUS and FFR [5],
OCT and FFR [6-8]. They found a correlation
between FFR values and anatomical parame-
ters (minimum lumen area (MLA) and minimal
lumen diameter (MLD)) derived from IVUS or
OCT [5-7].

However, the differences in inclusion criteria
and anatomical variables resulted in the differ-
ent cut-off values of MLA and MLD for ischemic
FFR. Thus, the purpose of this systematic review
is to summarize the studies regarding the role
of anatomic assessment obtained by IVUS ver-
sus OCT and physiological assessment provid-
ed by FFR in identifying intermediate coronary
artery stenosis. We hope that this article can
permit more accurate decisions in the manage-
ment of patients with intermediate coronary
lesions.


http://www.ijcem.com

Co-registration of IVUS, OCT and FFR in CAD

Table 1. Correlation between OCT and FFR study characteristics

Study Number of lesions (subjects) Percentage diameter stenosis (%) FFR cut-off value
Stefano GT et al, 2011 [6] 18 (14) 40-70 0.80
Shiono Y et al, 2012 [8] 62 (59) 58.2+17.0 0.75
Gonzalo N et al, 2012 [9] 61 (56) 50.9+7.7 0.80
Pawlowski T et al, 2013 [10] 71 (48) 40-70 0.80
Pyxaras SA et al, 2013 [11] 55 (36) 34+13 0.80
Reith S et al, 2014 [12] 142 (100) 56.08+10.75 0.80
Zafar H et al, 2014 [13] 41 (30) 45+10.7 0.80

FFR, fractional flow reserve.

Methods
Study design

This review included all available original stud-
ies reporting the use of OCT or IVUS versus FFR
for the evaluation of intermediate coronary
lesions. Review articles and animal studies
were excluded.

Literature search and data extraction

The online MEDLINE and EMBASE database
were searched for literature in December 2014.
The search strategy was “optical coherence
tomography”, “optical frequency domain imag-
ing”, “intravascular ultrasound”, “intracoronary
ultrasound”, “fractional flow reserve”, “interme-
diate coronary stenosis”, and “coronary steno-
sis”. No time restriction for publication date
was used. All titles and abstracts of the articles
were evaluated. After exclusion based on the
title and abstract, full articles were evaluated,
and articles meeting the inclusion criteria were
identified. In addition, a manual search of the
reference lists of the identified studies was
performed, and references were evaluated.
Selected studies were reviewed and relevant
patient characteristics and parameters ob-
tained by OCT or IVUS and FFR values were reg-
istered. Extracted parameters were the num-
ber of included coronary lesions, degree of ste-
nosis, OCT/IVUS derived-MLA or MLD cut-off
value, FFR ischemic threshold. In addition, sen-
sitivity/specificity value for OCT or IVUS-derived
MLA/MLD in predicting ischemic FFR values
were also extracted.

Results

A total number of 191 articles were found from
which 25 studies [6, 8-31] were included for
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final data analysis. Among these, seven articles
[6, 8-13] investigating OCT, 19 IVUS [9, 14-31],
and 1 study [9] investigated both OCT and IVUS.
All studies used FFR to identify hemodynami-
cally coronary stenoses.

Correlation between OCT measurements and
FFR

Seven studies [6, 8-13] evaluated the relation
between OCT-derived lumen measurements
and FFR. Table 1 summarise the baseline
patient and lesion characteristics of the study
population. These 7 studies included a total of
343 patients (450 nonobstructivelesions).
Quantitative measures of intermediate coro-
nary stenosis by angiography that arise from
40% to 70%. Six studies used FFR <0.80 as a
cut-off value [6, 9-13], one study [8] showed
that FFR <0.75 is the threshold for diagnosing
functionally significant stenosis. Table 2 pro-
vides detailed data on sensitivity, specificity,
accuracy and other selected characteristics
from published articles. MLD sensitivity ranged
from 70% to 90.3%, MLA sensitivity ranged
from 70% to 93.5%. Whereas MLD specificity
ranged from 67% to 87%, MLA specificity
ranged from 63% to 97%. A good correlation
was found between OCT derived MLD/MLA and
FFR ischemic threshold based on the results of
diagnostic accuracy except for Stefano GT et al.
[6].

Stefano GT et al. [6] were the first to determine
the correlation between FFR and OCT derived
lumen measurements in 14 patients with 18
stenoses. They found a potential complemen-
tary role of physiological and anatomical
assessment to guide decision making in the
evaluation of intermediate coronary artery ste-
nosis. Since then, more researches found OCT
combined with FFR has the potential to become
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Table 2. Relation between OCT-derived lumen measurements and FFR ischemic threshold

Diagnostic e s .

Study Cut-off value AUC g Sensitivity Specificity Main outcome
accuracy

Stefano GT et al, NP NP NP NP NP This is the first description of a potential complementary role of FD-OCT and FFR to guide decision
2011 [6] making in the evaluation of intermediate coronary artery stenosis.
Shiono Y et al, MLD: 1.35 mm  MLD: 92% MLA: 90% MLD: 85.5% MLD: 90.3% MLD: 80.6% Anatomical measurements of coronary stenosis obtained by OCT show significant correlation with
2012 [8] MLA: 1.91 mm? MLA: 85.4%  MLA:93.5% MLA:77.4% FFR.
Gonzalo N et al, MLD: 1.34 mm  MLD: 74% MLA: 73% MLD: 73% MLD: 82% MLD: 67%  OCT has a moderate diagnostic efficiency in identifying coronary stenosis with an associated FFR
2012 [9] MLA: 1.95 mm? MLA: 72% MLA: 82% MLA: 63%  <0.80 and OCT is slightly more efficient than IVUS, particularly in vessels <3 mm.
Pawlowski T et MLD: .28 mm  MLD: 90% MLA: 91%  MLD: 87% MLD: 71% MLD: 84%  OCT-derived MLA have a significant correlation with FFR (r?=0.63, P<0.05). Vessel size influenced
al, 2013 [10] MLA: 2.05 mm? MLA:87% MLA: 75% MLA: 90%  the OCT cut-off value.
Pyxaras SA et al, MLD: .53 mm  MLD: 88% MLA: 89% MLD: 80% NP NP Correlation coefficients between OCT and FFR data were weak (r?=0.28, P=0.001 for MLD and
2013 [11] MLA: 2.43 mm? MLA: 87% r?=0.23, P=0.003 for MLA).
Reith S et al, MLD: 1. 305 mm MLD: 83% MLA: 84% NP MLD: 86.3% MLD: 69.4% OCT-derived MLA, MLD and percent area stenosis show a significant correlation with FFR measure-
2014 [12] MLA: 1.64 mm? MLA: 78.8% MLA: 75.8% ments in both diabetic and non-diabetic patients.
Zafar H et al, MLD: 1. 23 mm  MLD: 76% MLA: 80% NP MLD: 70% MLD: 87%  The FFR values and FD-OCT anatomical parameters MLA (r?=0.4, P<0.001), MLD (r?>=0.28,
2014 [13] MLA: 1.62 mm? MLA: 70% MLA: 97%  P<0.001) were found to be significantly correlated. The diagnostic efficiency of MLA in identifying

significant stenosis in vessels <3 mm washigh.

OCT, optical coherence tomography; FFR, fractional flow reserve; MLD, minimal lumen diameter; MLA, minimal lumen area.
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Table 3. Correlation between IVUS and FFR study characteristics

Study

Number of lesions

Percentage diameter

FFR cut-off value

(subjects) stenosis (%)

Takagi A et al, 1999 [14] 51 (42) 46.16+21.8 0.75
Briguori C et al, 2001 [15] 53 (43) 52+11 0.75
Jasti V et al, 2004 [16] 55 (55) 49+15 0.75
Costa MA et al, 2007 [17] 800 (60) 45.404+9.80 0.75
Lee CH et al, 2010 [18] 4 (94) 54.1+14.0 0.75
Kang SJ et al, 2011 [19] 236 (201) 30-75 0.80
Koo BK et al, 2011 [20] 315 (300) 50.4+11.4 0.80
Ben-Dor | et al, 2012 [21] 205 (185) 48.3+9.4 0.80
Gonzalo N et al, 2012 [9] 7 (47) 50.9+7.7 0.80
Kang SJ et al, 2012 [22] 784 (692) 51.0+11.8 0.80
Cui M et al, 2013 [23] 165 (141) 59.63+11.29 0.80
Waksman R et al, 2013 [24] 367 (350) 45.3+8.7 0.80
Lopez-Palop R et al, 2013 [25] 1(61) 40+70 0.80
Kang SJ et al, 2013 [26] 700 (700) 51.6+12.5

Han JK et al, 2014 [27] 881 (822) 49.6+12.7 0.80
Naganuma T et al, 2014 [28] 132 (109) 50.7£13.7 0.80
Voros S et al, 2014 [29] 85(85) 55.3£19.5 0.75
Yang HM et al, 2014 [30] 206 (206) 54.3+8.3 0.80
Park SJ et al, 2014 [31] 112 (112) 46.9+11.4 0.80

FFR, fractional flow reserve.

a valuable tool for the assessment of coronary
artery stenosis. However, the variation of MLA
threshold to identify ischemia lesions is quite
wide, from 1.62 mm?to 2.43 mm? among these
published studies. We also found that the value
of MLA to identify ischemia lesions has an
excellent specificity (63-97%) and high accura-
y (72-87%) in these studies. Reith S et al.
study [12] demonstrated that the correlation
between OCT-derived intraluminal parameters
and FFR values appear to be reliable in both
diabetic and non-diabetic patients with inter-
mediate coronary lesions.

Despite the heterogeneity of the patients stud-
ied, five of these seven studies [8-10, 12, 13]
reported OCT-derived anatomical parameters
and FFR values have a moderate or significant
correlation in the evaluation of intermediate
coronary artery stenosis. Pyxaras SA et al. [11]
conduct a comparison study between 3-dimen-
sional quantitative coronary angiography (3D-
QCA) with OCT and FFR in the assessment of
intermediate coronary lesions. They found that
stronger correlation between FFR and 3D-QCA,
as opposed to OCT. Correlation coefficients
between OCT and FFR data were weak (r>=0.28,
P=0.001 for MLD and r?=0.23, P=0.003 for
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MLA). The author analysed the vessel bending
angle cause inaccurate lumen dimensions may
explain why correlation coefficients with FFR
were significantly higher for 3D-QCA than for
OCT. In order to enhance the accuracy of OCT in
predicting FFR values, Guagliumi G established
a new method for evaluating lesion severity,
vascular resistance ratio (VRR), a measure of
blood flow resistance derived from volumetric
FD-OCT lumen profiles. The VRR-FFR relation-
ship was evaluated in 21 patients, the results
showed VRR have a stronger linear correlation
with FFR measurements in evaluating lesion
severity [7]. Thus, OCT-derived lumen parame-
ters may be a useful criterion for excluding
hemodynamically significant stenosis.

Correlation between IVUS measurements and
FFR

Nineteen studies [9, 14-31] including a total of
4,305 patients (5,349 non-obstructive lesions),
provided IVUS measurements (MLA, MLD) with
FFR. The majority of the studies used FFR
<0.80 as a cut-off value except for six studies
[14-18, 29]. Nineteen studies [9, 14-31] evalu-
ated the relation between IVUS-measured MLA
and FFR ischemic threshold, the sensitivity
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Table 4. Relation between IVUS -derived lumen measurements and FFR ischemic threshold

Diagnostic e s .
Study Cut-off value AUC g Sensitivity Specificity Main outcome
accuracy
Takagi A et al, 1999 [14] MLA: 2.36 mm? NP NP MLA: 83.0% MLA: 92.3% MLA measured by IVUS showed a significant correlation with the FFR values.
Briguori C et al, 2001 [15] MLD: 1.9 mm MLD: 79% NP MLD: 100.0%  MLD:66%  MLA <4.0 mm?, MLD <1.8 mm reliably identified functionally critical intermediate coronary
MLA: 3.9 mm? MLA: 79% MLA: 92.0% MLA: 56%  stenosis.
Jasti V et al, 2004 [16] MLD: 2.8 mm NP MLD: 96% MLD: 93% MLD: 98%  Strong correlations between FFR and MLD (r?=0.79, P<0.0001) and MLA (r>=0.54,
MLA: 5.9 mm? MLA: 94% MLA: 93% MLA: 94%  P<0.0001) among patients with left main coronary artery stenosis.
Costa MA et al, 2007 [17] MLA: 3.33 mm? NP NP NP NP There was no correlation between IVUS and FFR in small coronary disease (Reference diam-
eter <2.8 mm).
Lee CH et al, 2010 [18] MLA: 2.0 mm? NP NP MLA: 82.35% MLA: 80.77% IVUS-derived MLA predicted a FFR of <0.75 with good sensitivity and specificity in small
coronary disease (Reference diameter <3 mm).
Kang SJ et al, 2011 [19] MLA: 2.42 mm? MLA: 80% MLA: 68% MLA: 90% MLA: 60%  MLA <2.4 mm? was the best cut-off value to predict FFR <0.80 with a high sensitivity.
Koo BK et al, 2011 [20] MLD: 1.5 mm NP NP MLD: 69% MLD: 63%  IVUS diagnostic criteria varied according to lesion location and anatomic variation of the
MLA: 2.75 mm? MLA: 69% MLA: 65%  coronary artery.
Ben-Dor | et al, 2012 [21] MLA: 3.09 mm? MLA: 73% NP MLA: 69.2% MLA: 79.5% There was moderate correlation between FFR and IVUS-derived MLA (r?>=0.36, P<0.001), and
MLD (r?=0.25, P<0.001). The correlation was better for larger-diameter vessels.
Gonzalo N et al, 2012 [9] MLD: 1.59 mm MLD: 67% MLD: 66% MLD: 67% MLD: 65%  No significant correlation between FFR value and IVUS measurements (MLA: r>=0.01, P=0.4;
MLA: 2.36 mm? MLA: 63% MLA: 66% MLA: 67% MLA: 65%  MLD: r?=0.03, P=0.2).
Kang SJ et al, 2012 [22] MLA: 2.4 mm? MLA: 77% MLA: 69% MLA: 84% MLA: 63%  IVUS-derived MLA poorly predicted FFR <0.80 with an overall diagnostic accuracy 69%.
Cui M et al, 2013 [23] MLD: 1.88 mm  MLD: 64.8% MLD: 69% MLA: 71.4%  MLA: 67.0% There was a moderate correlation between IVUS parameters (MLA: r?>=0.442, P<0.001; MLD:
MLA: 3.27 mm? MLA: 70.9%  MLA: 73.6% r?=0.372, P<0.001) and FFR.
Waksman R et al, 2013 [24] MLA: 3.07 mm? MLA: 65% NP MLA: 64% MLA: 64.9% Anatomic measurements by IVUS show a moderate correlation with the FFR values.
Lopez-Palop Z et al, 2013 [25]  MLA: 3.1mm? MLA: 77% NP MLA: 96% MLA: 53.6% The correlation between MLA and FFR is weak (r?=0.4; P=0.003) in long coronary lesions.
Kang SJ et al, 2013 [26] MLA: 2.51 mm?  MLA: 76.2% NP MLA: 82% MLA: 62%  The MLA correlated with FFR (r?>=0.463, P<0.001).
Han JK et al, 2014 [27] MLA: 2.75 mm? MLA: 64.6% MLA: 62% MLA: 61% MLA: 63%  Best cut-off value of MLA to define the functional significance was 2.75 mm? in Asians and

3.0 mm? in Westerners.

Naganuma T et al, 2014 [28]  MLA: 2.70 mm? MLA: 82.2%  MLA: 77.3% MLA: 79.5%  MLA: 76.3% A significant correlation between MLA (cut-off value was 2.84 mm? in reference diameter ves-
sel (RVD) 23.0 mm; and 2.59 mm? in those with RVD <3.0 mm) and FFR.

Voros S et al, 2014 [29] MLD: 1.73 mm MLD: 71% MLD: 61% MLD: 80% MLD: 57%  IVUS parameters (MLA: r?=0.25, P=0.04; MLD: r>=0.29, P=0.02) correlated with FFR.
MLA: 2.68 mm2  MLA: 75% MLA: 78% MLA: 70% MLA: 80%

Yang HM et al, 2014 [30] MLA: 3.2 mm? MLA: 78% NP MLA: 85.1% MLA: 66.7% IVUS parameters correlated with functional significance.

Park SJ et al, 2014 [31] MLD: 1.9 mm MLD: 75% NP MLD: 64% MLD: 75%  MLA <4.5 mm? is a useful index correlated with FFR value <0.80 in intermediate left main
MLA: 4.5 mm? MLA: 83% MLA: 77% MLA: 82%  coronary artery stenosis.

IVUS, intravascular ultrasound; FFR, fractional flow reserve; MLD, minimal lumen diameter; MLA, minimal lumen area; AUC, area under the curve; NP, not reported.
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ranged from 61% to 93%, the specificity ranged
from 53.6% to 94%. Seven studies [9, 15, 16,
20, 23, 29, 31] investigated IVUS-measured
MLD and FFR, the measured sensitivity ranged
from 64% to 100%, the specificity ranged from
57% to 98%. Overall, the regression analysis
showed significant correlation between FFR
value and IVUS measurements except for three
studies [9, 17, 22]. A summary of these studies
is provided in Tables 3, 4.

Of the IVUS-derived measurements, MLA cut-
off values to predict FFR had been widely
reported. The correlation between MLA cut-off
points and ischemic FFR threshold ranged from
2.0 mm? to 3.9 mm? in non-left main coronary
artery (LMCA) intermediate stenosis and from
4.5 mm? to 5.9 mm? in LMCA stenosis. One of
the main reasons for the wide variation of the
IVUS-derived MLA that correlates with ischemic
FFR value among published studies reflects the
great spectrum of anatomical variations of the
intermediate coronary artery disease and
makes it difficult to determine a single cut-off
point to guide decision making in the
revascularization.

Takagi et al. [14] first reported IVUS-derived
MLA <3.0 mm? predicted FFR <0.75 with a sen-
sitivity 83% and specificity 92%. The combina-
tion of the MLA and area stenosis had 100%
sensitivity and 90% specificity to predict FFR.
Ten studies [9, 14, 18-20, 22, 26-29] reported
smaller MLA cut-off points ranged from 2.36
mm? to 2.75 mm?2. With regard to IVUS-MLD,
the cut-off values stable compared with MLA.
Six studies [9, 15, 20, 23, 29, 31] reported the
MLD <2.0 mm at the lesion site in predicting
functional ischemia.

The FIRST (Fractional Flow Reserve and
Intravascular Ultrasound Relationship) study,
based on a multicenter, prospective registry in
the USA and Europe proposed 3.07 mm? as a
best cut-off value to define the presence of
myocardial ischemia [24]. Han JK et al. study
[27] is the largest sample-size up to date and
an international multicenter study with 822
patients (881 lesions), the pooled analysis
found that best cut-off value of IVUS-MLA to
define the functional significance (FFR <0.8)
was 2.75 mm?, further subgroup analysis
showed that ethnicity influenced on the cut-off
value of MLA, it was 2.75 mm? in Asians and
3.0 mm?in Westerners. However, another study
revealed that there is no significant correlation
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between FFR value and IVUS measurements on
the regression analysis. In this study, MLA opti-
mal cut-off values in identifying stenoses with
FFR <0.80 was 2.36 mm? (67% sensitivity, 65%
specificity, diagnostic accuracy 66%) [9]. We
carefully reviewed this study and found impor-
tant reasons in the diagnostic efficiency of IVUS
to assess hemodynamic stenotic relevance
was low, which include the following: (1) this is
a head-to-head comparison with OCT and IVUS
in identifying hemodynamically severe coronary
stenosis study, the results showed OCT is
slightly more efficient than IVUS in the assess-
ment of functional stenosis severity, particular-
ly in vessels <3 mm; (2) IVUS was not performed
in all cases compared with OCT; (3) It is also
important to notice that Iluminal diameter
between OCT and IVUS are not necessarily
equivalent, luminal areas measured by IVUS
have been shown to be larger than those mea-
sured by OCT systems. All these could contrib-
ute to a low sensitivity of IVUS for stenosis
detection in this study.

Among these included studies, a study by Costa
MA et al. [17] indicated that IVUS anatomical
parameters are limited in determining the
hemodynamic significance of small coronary
disease. While Gonzalo N et al. study [9] sug-
gested that OCT is slightly more efficient than
IVUS in the assessment of functional stenosis
severity, particularly in vessels <3 mm. Kang SJ
et al. [22] found that age, gender, target vessel,
lesion location, lesion length, and plaque rup-
ture affected IVUS-measured MLA criterion and
diagnostic accuracy. A meta-analysis of 11
studies comparing IVUS-MLA versus FFR for
assessment of intermediate lesions showed
that the weighted overall mean MLA cut-off was
2.61 mm?in non-LMCA and 5.35 mm?2 in LMCA
to predict a functional stenosis [32]. Several tri-
als have evaluated IVUS has a relatively strong
correlation with FFR in evaluating intermediate
LMCA stenosis [16, 31]. Limited variability in
LMCA length, diameter, and amount of supplied
myocardium might explain the better correla-
tion in LMCA than non-LMCA stenosis.

When to use IVUS or OCT with FFR in the man-
agement of intermediate coronary lesions

At present, there is no single intravascular
imaging modality defined as “gold-standard”
for the assessment of atherosclerotic plaques.
Both IVUS and OCT can be used to visualize
MLD, MLA, lesion length, calcium, fibrosis and
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lipids. IVUS or OCT have unique features and
intrinsic shortcomings. According to the litera-
ture, when it comes to evaluation of left main
and bifurcation lesions, IVUS tends to be bet-
ter. OCT is an advanced imaging technique that
enables ultra-high resolution evaluation of vas-
cular biology. For this reason, previously diffi-
cult to image neointimal hyperplasia, plaque
composition, thin-cap fibroatheromas (TCFA),
intraluminal thrombus or plaque vulnerability
can be seen with OCT [33].

Clinical outcomes

To date, no prospective randomized studies
have been performed to demonstrate the supe-
riority of IVUS/OCT versus FFR integration is
associated with improved clinical outcomes in
comparison with FFR or coronary angiography
alone. However, the authors acknowledge
these combined anatomic-functional assess-
ments could be complementary techniques to
be used in the catheterization laboratory to pro-
vide additional information that permit more
accurate decisions in the management of inter-
mediate artery stenosis and identify patients
with ischaemia-causing stenosis who may ben-
efit from revascularization. Therefore, an inte-
grated anatomic-physiologic-based revascular-
ization in intermediate lesions results in avoid-
ing unnecessary procedures, reducing medical
costs, and improving each patient’s clinical
outcomes.

Future directions and conclusions

The management of patients with angiographi-
cally intermediate coronary lesions is a major
clinical issue, the present study represents the
first structured review focusing on anatomic
versus physiologic assessment of intermediate
coronary lesions, and indicates that a good cor-
relation between FFR and OCT versus IVUS
from currently available evidence. FFR provides
validated functional insights, while OCT versus
IVUS provides image-based lesion assess-
ment, both techniques representing the gold
standard for functional and anatomical defini-
tion of coronary stenosis severity. Their use
may improve the decision making process in
patients with angiographically intermediate
coronary lesions.

The guidelines recommended that coronary
intervention should be preceded by objective
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evidence of myocardial ischemia [34]. Never-
theless, the present cost of imaging catheters
sometimes do not allow for the use of multimo-
dalities. Clinical co-registration of FFR pull back
and intracoronary imaging modalities may be
an important tool to reduce the risk of myocar-
dial ischemia.

Although most studies indicate that FFR and
OCT/IVUS-derived intraluminal measurements
are significantly correlated and OCT/IVUS pre-
dicts hemodynamically relevant coronary ste-
nosis with moderate diagnostic efficiency.
However, intraluminal anatomic parameters
influenced by vessel sizes, lesion location,
plaque severity, and ethnicity. In addition, cath-
eter-based imaging in coronary arteries may be
sensitive to cardiac motion artifacts and wire
tension movements also account for the intra-
luminal anatomic parameters variation. In order
to solve the above problems, a series of solu-
tions should be developed, including combined
IVUS and OCT with FFR in a single catheter,
which allows integration of coronary anatomy
and physiologic information. Moreover, IVUS/
OCT integrated systems but also motorized FFR
pullback and non-invasive imaging modalities
should be connectable. Thus, the operator
should be able to see the corresponding infor-
mation of the complementary imaging modality
just by pointing at any region of interest.

In conclusion, the correlation between FFR and
cross-section information on vascular ele-
ments provided by OCT and IVUS in identifying
intermediate coronary artery stenosis is prom-
ising based on the published evidence. A fur-
ther randomized controlled study with a large
sample and long follow-up is warranted to pro-
vide more evidence to support the strategy.
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