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Measuring fractional flow reserve (FFR) with a coronary 
pressure wire has become the reference standard for 

assessing the functional significance of epicardial coronary 
artery disease in the cardiac catheterization laboratory.1 For 
many reasons, adoption of FFR measurement into daily prac-
tice has lagged behind the data supporting its utilization.2 One 
likely reason is the technical aspect of assessing coronary 
pressure wire–derived FFR and in particular challenges with 
manipulating standard coronary pressure wires, hesitancy to 
pull back the pressure wire sensor to check for pressure drift 

after having crossed a stenosis, and issues with pressure drift 
increasing uncertainty about the correct FFR value.

Recently, a microcatheter with an optical pressure sensor 
was introduced, which can be advanced over any traditional 
0.014″ coronary guidewire and maneuvered in and out of the 
vessel without recrossing the stenosis with the guidewire 
(Navvus MicroCatheter; ACIST Medical Systems, Inc, Eden 
Prairie, MN).3 By incorporating an optical pressure sensor, the 
microcatheter system may be less prone to pressure drift seen 
with the piezo-electric coronary pressure wires. The potential 
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disadvantage of the system is that the microcatheter itself may 
increase the degree of coronary artery stenosis and lower the 
measured FFR value.4 The influence of the microcatheter on 
coronary hemodynamics may also depend on lesion and vessel 
characteristics. To date, these issues have not been investigated 
in a large, multicenter, prospective fashion across a spectrum of 
vessel and lesion types and using an independent core laboratory.

Methods
The goal of the ACIST-FFR study (Assessment of Catheter-Based 
Interrogation and Standard Techniques for Fractional Flow Reserve 
Measurement) is to assess the differences, if any, in FFR measure-
ments made by the microcatheter system and a standard coronary 
pressure wire. The primary end point is the difference in measure-
ment between the microcatheter FFR and the pressure wire FFR, 
considered a reference standard. Major secondary end points include 
determining the independent predictors of any bias between the 2 
FFR measurements, the diagnostic accuracy of the microcatheter 
FFR using a threshold of 0.80, device success (defined as a valid FFR 
reading), presence of clinically significant pressure drift (defined as 
drift >0.03 in either direction), and the difference in pressure wire 
FFR with and without the microcatheter across the stenosis.

Eligible patients included those who were 18 years of age or older, 
who had an intermediate de novo coronary lesion with an operator-
assessed reference diameter ≥2.25 mm requiring FFR measurement 
based on the operator’s clinical judgment. Only 1 stenosis per pa-
tient was evaluated. Patients with ST-segment–elevation myocardial 
infarction or non–ST-segment–elevation myocardial infarction, New 
York Heart Association class IV heart failure, suspected or visible 
thrombus, dissection or excessive calcification or tortuosity in the tar-
get vessel, or a stenosis in a bypass graft were excluded. All patients 
provided informed, written consent, and the study was approved by 
the local ethics committee at each participating center.

After performance of diagnostic angiography and administration 
of anticoagulation to obtain an activated clotting time >250 s, intra-
coronary nitroglycerin (100–200 μg) was administered. A standard 
coronary pressure wire (either Abbott Vascular Inc, Santa Clara, CA 
or Philips Healthcare, Amsterdam, The Netherlands) was calibrated 
outside of the body and advanced such that the sensor was positioned 
at the tip of the guiding catheter where the 2 pressures were equalized 
and recorded. The wire was then advanced so that the pressure sensor 
was at least 2 cm beyond the stenosis. The resting distal pressure (P

d
)/

proximal pressure (P
a
) was recorded. The pressure microcatheter was 

then loaded onto the back end of the pressure wire and advanced so that 
the sensor was positioned at the tip of the guiding catheter where the 
2 pressures were equalized and recorded. The microcatheter was then 
advanced such that the sensor was positioned distal to the target lesion 
and just a few millimeters proximal to the sensor of the pressure wire. 
Resting P

d
/P

a
 from both systems was recorded. Intravenous adenosine 

at 140 μg/kg per minute was administered for at least 2 minutes, and 
FFR was recorded from both systems. The microcatheter was then 
pulled back to check for pressure drift, which was recorded. The micro-
catheter was then removed from the guiding catheter, remaining on the 
pressure wire, outside of the coronary guide catheter. Intravenous ad-
enosine was restarted at the same dose, and FFR from the pressure wire 
alone was recorded (with a minimum duration of 2 minutes between 
adenosine administrations). The pressure wire was then pulled back to 
check for pressure drift, which was recorded. If either system showed 
a pressure drift >0.03, the recordings for that system were repeated.

An independent core laboratory (Cardiovascular Research 
Foundation, New York, NY) evaluated all pressure tracings and per-
formed quantitative coronary angiography on all baseline angiograms 
for standardized and centralized review. Each subject’s physiology 
study was assessed for quality based on prespecified criteria that 
included evaluation of the aortic and coronary pressure signal for 
waveform distortion or loss, aortic pressure ventricularization, and 
arrhythmia. Each tracing received a binary decision about adequate 
quality for inclusion, and P

d
/P

a
 or FFR was calculated independently 

for each tracing. To evaluate the amount of drift, a final pullback of 
the pressure device was mandatory. Significant drift was defined as a 
pressure ratio deviation of >0.03, that is, <0.97 or >1.03, and those 
cases were removed from the analysis. Subjects were excluded from 
the primary analysis if the FFR pressure tracing for one or both sys-
tems were of inadequate quality, or if drift was significant and the 
FFR measurement not repeated. All tracings were overread by a phy-
sician experienced in physiology measurements to ensure data qual-
ity, and feedback was provided to all study sites.

Statistical Considerations
Comparisons of characteristics of patients included in and excluded 
from the analytic cohort were performed using χ2 tests for qualita-
tive variables and Student t test or Mann–Whitney test as appropri-
ate for continuous variables. To assess whether technical issues were 
differentially present by technique, the percentage of FFR values not 
recorded because of technical issues was compared between the 2 
systems using a McNemar test.

Our primary objective, to compare differences in the microcath-
eter and pressure wire FFR measurements, was obtained through a 
Bland–Altman analysis and a 1-sample t test. Secondarily, we used a 
Passing–Bablok regression to characterize the differences in micro-
catheter and pressure wire through the estimated intercept and slope. 
For this purpose, the slope and intercept (and 95% confidence interval 
[CI]) of the linear association between paired FFR measurements by 
the microcatheter and the pressure wire were characterized. Further 
prespecified analyses included determining the relationships between 
differences in measurements, if any, and angiographic characteristics 
such as vessel interrogated, reference vessel size, stenosis severity, 
and lesion length as performed through regression techniques. CIs for 
proportions (sensitivity, specificity, accuracy) were calculated using 
the Wilson Score method. The mean pressure drift between measure-
ment systems was compared using a paired t test. The proportions 
of cases with clinically significant pressure drift were compared be-
tween the 2 measurement systems using the McNemar test. The as-
sociation between the degree of bias (ie, signed difference between 
microcatheter and pressure wire) and variables was assessed using 
linear regression. A multivariable analysis assessing the association 
between patient and angiographic characteristics with the measure-
ment bias was performed using those variables with a significance 
level of 0.15 in the univariable analysis. A sensitivity analysis was 
performed using site-reported FFR measurements rather than the 
core laboratory–assessed FFR measurements. The sample size for 
ACIST-FFR was driven principally by the clinical interest in a data 

WHAT IS KNOWN

• Measuring fractional flow reserve (FFR) to guide 
percutaneous coronary interventions improves clini-
cal outcomes.

• FFR can be challenging to measure with a traditional 
coronary pressure wire because of its handling char-
acteristics, and this may contribute to underutiliza-
tion of FFR.

WHAT THE STUDY ADDS

• This multicenter trial using a core laboratory is the 
largest comparing FFR measured with a microcathe-
ter to FFR measured with a traditional pressure wire.

• An optical, pressure-monitoring microcatheter mea-
sures lower FFR compared with a pressure wire, but 
the diagnostic impact appears to be minimal in most 
cases.
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set of sufficient size for scientific rigor, and the resulting size of the 
study was substantially larger than that required by statistical power 
analysis. A formal statistical evaluation before the study’s initiation 
was performed for the predicted bias B

C
 at FFR=0.8, with statistical 

hypotheses defined as follows:

H B OR BC C0 0 03 0 03: . .     ≤ − ≥

H B AND BC C1 0 03 0 03: . .     > − <

Rejection of the null hypothesis would therefore result in the con-
clusion that the predicted bias B

C
 was within the acceptable range. 

A postulated standard deviation of 0.056 for the paired difference of 
FFR measurements (ie, the bias) B

C
 was computed from the previous 

ACCESS-NZ study (Assessment of Coronary Fractional Flow Reserve 
Using a Monorail Pressure Catheter), using the ACCESS-NZ standard 
deviation of 0.11 for FFR measurement and an observed correlation 
of 0.87 between the pressure wire and microcatheter FFR measure-
ments. This results in a statistical sample size of just 32 subjects. The 
actual evaluable sample size of 169 was therefore sufficient to assess 
this objective from a statistical standpoint. Hypothesis tests were con-
ducted using 2-sided tests at a 0.05 level of significance. Statistical 
analyses were performed with R software5 at Stanford University, in-
dependently from the Sponsor for all analyses with the exception of 
those corresponding to the device success. The data, analytic methods, 
and study materials will not be made available to other researchers for 
purposes of reproducing the results or replicating the procedure.

Results
A total of 245 patients were enrolled from 11 participating 
centers. The study flowchart is outlined in Figure 1. Thir-
teen subjects were consented, but FFR was never ultimately 
measured. In 9 subjects, FFR was measured, but there was 
no assessment of drift. In 13 patients, FFR measurement was 
attempted but not completed because of inability to cross the 
lesion with the microcatheter or because of device (micro-
catheter or wire) malfunction. The pressure wire crossed the 
target lesion successfully in all cases; in 8 cases (3%), the 
microcatheter did not cross. In 210 patients, successful FFR 
measurement with both systems with adequate assessment of 
pressure drift was achieved. A total of 41 patients were further 
excluded by the core laboratory because of concerns about 
the pressure tracings (dampening or ventricularization of the 

proximal pressure) or pressure drift from one or both systems. 
Thus, the primary analysis included the 169 patients who had 
FFR successfully measured from both systems without clini-
cally significant drift and with acceptable tracings according 
to the core laboratory. In 115 cases, the pressure wire FFR was 
measured with the Abbott Vascular (previously St. Jude Medi-
cal) pressure system, and in 54 cases, it was measured with 
the Philips Healthcare (previously Volcano) pressure system.

The patient characteristics are listed in Table 1, and the angi-
ographic characteristics are listed in Table 2. The mean reference 
vessel diameter was 2.8±0.5 mm (30% of cases were <2.5 mm), 
the mean lesion length was 15.3±8 mm, and the mean diameter 
stenosis was 47±9%. Patients excluded from the analysis (n=76) 
were comparable to those included in the analysis (n=169) for the 
majority of the baseline characteristics. Those excluded, how-
ever, were more likely to have dyslipidemia (87% versus 75%; 
P=0.04) and a different distribution of angina severity (Table I in 
the Data Supplement). The angiographic characteristics of the 2 
groups were similar (Table II in the Data Supplement).

Device success, defined as a successful FFR measurement, 
was significantly higher with the pressure wire compared with 
the microcatheter (98.7% [232/235] versus 95.0% [224/234], 
paired data only; P=0.021). Subjects enrolled but not complet-
ing the protocol were not included in this rate. The mean micro-
catheter FFR was significantly lower than the mean pressure 
wire FFR (0.81 versus 0.83; P<0.001). There was a strong cor-
relation between the microcatheter and pressure wire FFR mea-
surements (r=0.90; P<0.001; Figure 2). The primary end point, 
the average difference between the microcatheter FFR and the 
pressure wire FFR, was −0.022 (95% CI, −0.029 to −0.015) 
as assessed by Bland–Altman analysis (Figure 3). Similarly, 
the mean FFR measured with the pressure wire alone was sig-
nificantly higher than the mean FFR measured with the same 
pressure wire, but with the microcatheter across the stenosis 
(0.84 versus 0.81; P<0.001); the bias between these 2 mea-
surements as assessed by Bland–Altman analysis was −0.032 
(95% CI, −0.038 to −0.025; Figure 4). The slope and intercept 
(and 95% CI) of the Passing–Bablok regression between paired 

Figure 1. Flowchart depicting patients included 
and excluded in the study. FFR indicates frac-
tional flow reserve.
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FFR measurements by the microcatheter and pressure wire 
were 1.17 (95% CI, 1.07–1.25) and −0.16 (95% CI, −0.23 to 
−0.08), respectively (Figure 5). At a pressure wire FFR=0.80, 
the Passing–Bablok shows a difference of −0.027 (95% CI, 
−0.035 to −0.016). Using a cutoff value of ≤0.80 measured 
with the pressure wire, the sensitivity, specificity, and diagnos-
tic accuracy of the microcatheter-derived FFR were 88% (95% 
CI, 76%–96%), 78% (95% CI, 69%–85%), and 81% (95% CI, 
75%–87%), respectively. Using a cutoff value of ≤0.78 mea-
sured with the pressure wire, the sensitivity, specificity, and 
diagnostic accuracy of the microcatheter-derived FFR improved 
to 82% (95% CI, 69%–92%), 90% (95% CI, 83%–95%), and 
88% (95% CI, 82%–92%), respectively. The area under the 
curve of the receiver operator characteristic curve comparing 
microcatheter-derived FFR to pressure wire–derived FFR was 
0.94 (Figure 6). The FFR values with the microcatheter and 
pressure wire differed by >0.05 in 47 (28%) cases. However, 
there were only 5 cases (3.0%; 95% CI, 1.3%–6.7%) in which 
the pressure wire FFR was >0.80, and the microcatheter FFR 
value was <0.75 (the accepted grey zone for pressure wire FFR).

Drift
The mean pressure drift was not different between the pressure 
wire and the microcatheter (0.015±0.017 versus 0.014±0.012; 
P=0.66; the rate of clinically significant pressure drift with the 
pressure wire in paired drift data was 7.4% (15/203) compared 
with 3.5% (7/203) for the microcatheter (P=0.10).

Sensitivity Analysis
There was a strong correlation between the site-reported pres-
sure wire FFR values and the core laboratory–assessed pres-
sure wire FFR values (r=0.99; P<0.001; n=216); the same was 
true when comparing the microcatheter FFR values reported 
by the sites and the core laboratory (r=0.96; P<0.001; n=213; 

Figures I and II in the Data Supplement). The mean differ-
ence between the microcatheter FFR and the pressure wire 
FFR from the 221 site-reported values as assessed by Bland–
Altman analysis was −0.025 (95% CI, −0.034 to −0.016).

Predictors of Bias Between FFR Methods
On univariable analysis, the magnitude of bias between the 
2 FFR systems tended to be associated with reference vessel 
diameter (P=0.058) and with lesion length (P=0.10). Lesion 
location (for proximal or nonproximal location, P=0.58) and 
interrogated vessel (for left anterior descending versus non–
left anterior descending, P=0.57) were not significant predic-
tors. Furthermore, the difference between the 2 systems was 
not associated with clinical characteristics listed in Table 1. 
On multivariable analysis, both reference vessel diam-
eter (P=0.027) and lesion length (P=0.044) were significant 

Table 1. Clinical Characteristics

Variable n=169

Age, y 68±9

Male 133 (79%)

Body mass index, kg/m2 31±7

Hypertension 140 (83%)

Dyslipidemia 127 (75%)

Diabetes mellitus 63 (37%)

Tobacco use 23 (14%)

Prior myocardial infarction 53 (31%)

Renal replacement therapy 6 (4%)

CCS grading of angina pectoris

Atypical/none 25 (15%)

 Grade 1 65 (39%)

 Grade 2 28 (17%)

 Grade 3 30 (18%)

 Grade 4 21 (12%)

Values are presented as n (%) or mean±SD. CCS indicates Canadian 
Cardiovascular Society.

Table 2. Angiographic Characteristics

Variable n=169

Vessel interrogated

 Left main 4 (2%)

 LAD 87 (52%)

 Left circumflex 31 (18%)

 RCA 44 (26%)

Diameter stenosis 47±9

Reference diameter, mm 2.8±0.5

Lesion length, mm 15.3±8

Microcatheter FFR 0.81±0.1

Pressure wire FFR 0.83±0.1

Lesion location

 Proximal 40 (24%)

 Mid or distal 94 (56%)

ACC/AHA classification

 A 51 (30%)

 B1 74 (44%)

 B2 34 (20%)

 C 10 (6%)

Calcification

 None 68 (40%)

 Mild 73 (43%)

 Moderate 28 (17%)

 Severe 0

Tortuosity

 None 80 (47%)

 Mild 65 (39%)

 Moderate 24 (14%)

 Severe 0

Values are presented as n (%), or mean±SD. ACC indicates American College 
of Cardiology; AHA, American Heart Association; FFR, fractional flow reserve; 
LAD, left anterior descending; and RCA, right coronary artery.
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independent predictors of the difference between the 2 sys-
tems. When the FFR measured from the microcatheter was 
included in the analysis, it was a significant univariable pre-
dictor of the difference between the 2 systems (P<0.001) and 
it was the only significant independent predictor of the dif-
ference (P<0.001), with reference vessel diameter and lesion 
length no longer significant predictors.

Discussion
The main finding of this study is that a pressure-monitoring 
microcatheter system provides a lower FFR value compared 
with a traditional coronary pressure wire, with an average bias 
of −0.02. Importantly, this finding is unchanged whether all 
site-reported values are included in the analysis or only the 
core laboratory–accepted FFR values are included. The mag-
nitude of the difference between the FFR measured with the 
microcatheter when compared with the pressure wire alone is 
related to the reference vessel diameter and the length of the 

lesion being interrogated. From a physiological standpoint, 
it makes sense that the addition of the microcatheter would 
have a greater impact on flow across the stenosis, leading to a 
larger gradient and lower FFR compared with in the absence 
of the microcatheter in the setting of smaller vessels and lon-
ger lesions. Although one might expect the addition of the 
microcatheter across a proximal lesion or across a left anterior 
descending lesion to be associated with more bias between 
the 2 techniques because of the greater increase in flow across 
lesions in these locations, this was not the case.

When including the FFR from the microcatheter in the 
multivariable model, the FFR from the microcatheter was the 
only significant predictor, independent of vessel and lesion 
characteristics. The more physiologically severe the lesion as 
assessed by FFR from the microcatheter, the greater the differ-
ence between the FFR from the microcatheter and the pressure 
wire. However, in most of these cases, both FFR values were 
below the ischemic threshold and, therefore, the observed bias 

Figure 2. Correlation between the microcatheter 
and pressure wire fractional flow reserve (FFR) 
measurements.

Figure 3. Bland–Altman plot 
comparing fractional flow reserve 
(FFR) measurements from the 
microcatheter to those from the 
pressure wire.
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did not impact clinical decision-making. In only 3% of cases, 
did we find an FFR value for the pressure wire alone above 
the ischemic threshold of 0.80, whereas the FFR value for the 
microcatheter was below the lower end of the FFR gray zone 
of 0.75.

To date, 2 studies have been published comparing FFR 
measured with the pressure microcatheter to FFR measured 
with a pressure wire. In the ACCESS-NZ study, Menon et al3 
compared FFR measured with a pressure wire alone to FFR 
measured with the pressure microcatheter in 50 patients in 
target lesions with reference vessel diameter ≥2.5 mm. They 
demonstrated a strong correlation between the 2 devices 
(r=0.87) with a mean microcatheter FFR value of 0.79 and 
a mean pressure wire FFR value of 0.81. Furthermore, they 
found that the microcatheter FFR was concordant with the 
pressure wire FFR with respect to clinical decision-making at 
a cutoff value of <0.80 after accounting for the measurement 
variability of the pressure wire (=±0.045). There was signifi-
cantly greater drift with the pressure wire system compared 

with the microcatheter, although a few dramatic outliers in the 
pressure wire group might have influenced this finding.

In the second published study comparing these 2 tech-
niques, Wijntjens et al4 measured FFR and coronary flow 
velocity in 28 patients with a dual pressure/Doppler sensor tip 
guidewire with and without the pressure microcatheter. They 
observed that FFR was significantly lower in the presence of the 
microcatheter compared with in its absence (0.82 versus 0.86; 
P<0.001). The mean bias based on Bland–Altman analysis was 
−0.033 (limits of agreement: −0.09 to 0.03). Passing–Bablok 
analysis revealed a significant constant and significant propor-
tional difference between the 2 methods. From the Doppler 
measurements, they also attributed a significant increase in 
stenosis resistance to introduction of the microcatheter. There 
was a trend toward less pressure drift with the microcatheter 
when compared with the pressure/Doppler wire.

The current study confirms and expands on these previous 
findings in a much larger cohort and in a multicenter trial with 
core laboratory analysis. Overall, the microcatheter introduces 

Figure 4. Bland–Altman plot 
comparing fractional flow 
reserve (FFR) measurements 
from the pressure wire with and 
without the microcatheter on top 
of the wire.

Figure 5. The slope and intercept (and 95% 
CI [confidence interval]) of the Passing–
Bablok regression between paired fractional 
flow reserve (FFR) measurements by the 
microcatheter and pressure wire.
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a modest pressure offset which tends to be greater in smaller 
vessels and longer lesions, resulting in a lower FFR value 
when compared with the pressure wire alone. Passing–Bablok 
analysis confirms a modest, constant, and proportional differ-
ence between methods. Unique to our study, the large num-
ber of patients and broad angiographic entry criteria across a 
spectrum of lesion and vessel characteristics, including 30% 
of patients with vessel diameter <2.5 mm, provides new infor-
mation on which patient and lesion characteristics contribute 
most to the observed bias with the microcatheter.

The clinical implications of our findings are that the 
impact of the microcatheter is negligible at very high FFR val-
ues, modest near the 0.80 cut point, and significant at very low 
FFR values. Some operators will defer revascularization if the 
pressure wire FFR is >0.80 and perform revascularization if it 
is <0.75. When the pressure wire FFR value falls in between 
these values, clinical judgment on the benefit of revasculariza-
tion is incorporated into the final decision. Moreover, because 
the FFR measured from the microcatheter was the only inde-
pendent predictor of bias between the 2 FFR techniques, it 
takes into account lesion and vessel characteristics, such as 
vessel size and lesion length. For example, if the FFR from the 
microcatheter is 0.82 in a smaller vessel with a longer lesion, 
the operator does not need to be concerned that a larger degree 
of bias will be present compared with a similar FFR measured 
in a larger vessel with a more focal lesion.

A potential advantage of the microcatheter system is the 
utilization of an optical pressure sensor, which may be prone 
to less pressure drift.6 Indeed, previous studies have found less 
drift with the microcatheter.3 In this study, there was less clini-
cally significant drift with the microcatheter, but this difference 
did not reach statistical significance. Other unique features 
of the microcatheter FFR system include the ability to use it 
with any traditional 0.014″ coronary guidewire and the abil-
ity to maintain guidewire position throughout the procedure. 
A potential disadvantage of the microcatheter system is the 
inability to cross some lesions that might be crossed by a pres-
sure wire. Although the microcatheter could not be advanced 

over the pressure wire past the target lesion in 8 cases (3.2%), 
this may not occur as frequently when the microcatheter is 
advanced over a workhorse or other type of coronary guide-
wire. In addition, this trial tested a first-generation microcath-
eter. A second-generation microcatheter with reduced lesion 
entry profile is now currently commercially available, but was 
not available during the enrollment phase of this study. The 
improvements in the tip of the second-generation microcath-
eter may lead to improved ability to cross narrowed, tortuous, 
and calcified vessels. Although not tested specifically in this 
study, one would expect the difference in resting pressure wire 
indices to be less between the 2 FFR techniques. This is the 
subject of future study.

Limitations of this study include the significant minority of 
FFR measurements which were excluded from the final analysis 
by the core laboratory; however, when including all measure-
ments based on site-reported values, the findings were similar. 
The lack of randomizing the order of measurements between 
the pressure wire and the microcatheter FFR is another pos-
sible limitation, as the second hyperemic response to adenos-
ine might differ from the first. However, previous studies have 
demonstrated excellent reproducibility of FFR measurements 
on repeated testing.7 Only intravenous adenosine was used in 
this study because it is considered the reference standard for 
hyperemia. Results with intracoronary adenosine might differ, 
if less hyperemic effect is achieved. This study did not include 
Doppler flow measurements to provide further support for the 
mechanistic explanation for the findings; however, this was done 
previously.4 This study did not address clinical outcomes based 
on using microcatheter-derived FFR to guide percutaneous 
coronary intervention. Finally, this study included 2 different 
commercially available pressure wire systems, which may have 
introduced variability to the pressure wire FFR measurements.

Conclusions
In summary, a pressure microcatheter measures lower FFR 
values compared with a traditional pressure wire, particularly 
across more physiologically severe lesions, as assessed by 

Figure 6. Receiver operator characteristic 
curve comparing fractional flow reserve 
(FFR) measurement with the microcathe-
ter to FFR measurement with the pressure 
wire. AUC indicates area under the curve.
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the microcatheter FFR. The clinical impact of this difference 
appears to be minimal in most cases.
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