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Abstract:  

Introduction:  

Swept source Fourier domain optical coherence tomography, also known as the optical 

frequency domain imaging (OFDI), is a key tool for intracoronary assessment. The aim 

of the study was to determine whether there was a difference in terms of artefacts and 

image quality during a pullback process between ABBOTT (using the DragonFly 

OPTIS® catheter) and TERUMO (using the FastView® catheter).  

Materials and methods:  

The design was a historical multicentric cohort study with retrospective data analysis 

extracted from the PERFECTO study, from March 2018 to January 2020. Motion 

artefact, residual blood artefact and technical specifications were collected and 

evaluated by a single proofreader in open label.  

Results:  

Ninety-three patients from the PERFECTO study were included. An OFDI control was 

performed at J0 and at 3 months after percutaneous coronary intervention (PCI), 

resulting in a total of 338 pullbacks since a control could imply one or more pullbacks. 

The pullbacks were divided into two groups based on the catheter used during the 

PERFECTO study (ABBOTT n=61, TERUMO n=277). There was no statistically 

significant difference in the proportion of artefacted frames per pullback between 

ABBOTT and TERUMO (20% vs 18%; p = 0.81), and in terms of pullback image quality 

(85% vs 89%, p = 0.37). The studied artery length was greater in TERUMO group (54 

vs 74mm; p <0,001).  

Conclusion:  

Both medical devices seem to be similar in terms of artefacts and image quality of 

pullback. However, TERUMO provides higher artery length, which could have clinical 

implications.  

Keywords: OCT, OFDI, ABBOTT, TERUMO, artefact 
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1. Introduction:  
 

a. Background :  
 

Angiography is the cornerstone for coronary imaging but it has several limitations. It 

provides two-dimensional images, which can limit the visualization of intricate coronary 

structures and subtle lesions. It cannot directly characterize plaque composition, 

making it difficult to differentiate stable plaques from vulnerable ones. 

It leads to the development of cross sectional and high-resolution image allowing a 

precise evaluation of the coronary arterial wall to guide the percutaneous coronary 

intervention (PCI). Intravascular ultrasound (IVUS) imaging and Optical Coherence 

Tomography (OCT) were designed to overcome the weakness of angiography (figure 

1). The first one allows a deeper penetration in the arterial wall while the other offers a 

higher resolution with less penetration. Both are based on the principle of wave 

propagation and echo reception applied for sound concerning IVUS (speed 3 x 102 

m/s) and for light concerning OCT (speed 3 x 108 m/s) (1).  

 

b. History and OCT classification (figure 2):  
 

OCT has revolutionized medical imaging since its inception in 1991 (2). First, it was 

applied to ophthalmology in 1996 to evaluate glaucoma and macular degeneration at 

an early stage (3,4). Then, its applications have expanded, leading to its use in various 

medical disciplines, including cardiology since 2004.   



  

 19 

At the beginning, the system was limited to a certain scanning speed because of 

physical constraint: a moving reference mirror. Changing the location of the mirror 

allows backscattered tissue intensity levels to be detected from different depths in the 

tissue sample. It was called Time Domain OCT (TD-OCT).  In cardiology, TD-OCT 

required a temporary artery occlusion to make a quality pullback due to the low speed 

of image acquisition which is its principal limitation.  

In 2006, a breakthrough significantly increased the speed of acquisition by using 

broadband light, frequency encoded information and a fix mirror. It is called Fourier 

Domain OCT (FD-OCT) referring to the mathematic principle (5,6).  

FD-OCT could be performed in two ways:  either by using a spectrometer (called 

Spectral Domain OCT (SD-FD-OCT)) or a wavelength tunable laser (called Swept 

Source FD-OCT (SS-FD-OCT)).  The last one is also called Optical Frequency Domain 

Imaging (OFDI) (7).   

OFDI was used for the first time for coronary imaging in 2008  and still remains the 

gold standard for intra coronary OCT imaging (8).  

There are three companies that share the market: ABBOTT using the DragonFly 

OPTIS® and OPSTAR®  catheters, TERUMO using the FastView® catheter, and 

PHILIPS using the Volcano® catheter.  
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c. Physical principles of OFDI:  
 

OFDI uses near-infrared light emitted from a tunable laser whose wavelength swept 

approximately between 1250 and 1350nm (9). The light crosses a beam splitter called 

Michelson interferometer that divides it in two: the reference sample and the target 

sample. The light that is being part of the target sample goes through a catheter and 

is partially reflected and backscattered by tissues whereas the reference sample has 

a 100% fix reflected light (figure 3). During one laser sweep, each wavelength is 

sequentially detected by a high-speed photo detector. Optical coherence between the 

reference and the target sample is collected and analyzed which implies the correlation 

between two wave trains. The result is an interferogram. One wavelength sweep 

constitutes a spectral interferogram with fringes pattern for each depth z. It is integrated 

to the reference interferogram from the fix mirror.  

Fourier transform, a mathematical principle, determined the tissues depth from the final 

interferogram. Indeed, the modulation frequency or fringe spacing is linked to the depth 

position z by z = π/k, where k is the fringe spacing (10–15).  
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Different from TD OCT, the interferogram simultaneously contains information for all 

depth layers (A-lines) of the sample.  It allows high speed acquisition of the artery 

constitution and consequently a non-occlusive technique. Thus, image acquisition is 

limited by both the laser sweep rate and the data transfer.  

 

d. OFDI hardware:   
 

OFDI catheter is first advanced over a regular guide wire (0,014 inch), distal to the 

region of interest. No specific OFDI guide wire exists. A dedicated marker, located 

distal to the OCT lens, enables the pullback staring point selection (figures 4 and 5).  

 

OFDI catheter contains an optical fiber that is terminated at its distal end by a gradient 

index lens that focuses on the prism to direct it sideways to the arterial wall. The 

catheter is connected to a rotary junction that uses a motor to make the optical fiber 

rotate within the transparent catheter. The rotary junction is mounted on a translation 

stage that allows automated pullback. OCT console provides near infrared light and 

collects backscattered light from the vessel through the catheter. The blood must be 

flushed from the vessel lumen because the backscattered light by red blood cells is 

high and creates an artefact. Flushing is performed during the pullback through the 

catheter (figure 5).(1,16)  



  

 22 

 

 

By scanning the light beam across the sample, a series of A lines (= A scan) are 

captured, and together they produce a 2D image called B-scan (= frame = cross 

sectional image = axial view) (figure 6). A pullback corresponds to a succession of 

frames (figure 7). 

Thus, the rotational speed determines the number of A scan (=A lines) per frame and 

the rate at which cross sectional frames (=B scan) are obtained. The pullback speed 

influences the spacing between consecutive frames (figure 7).  
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e. Practical application of OFDI: 
 

There are two key moments when OFDI can be useful for physicians.  

First, it helps to precisely diagnose the culprit lesion, especially in acute coronary 

syndromes (ACS). Indeed, there are as many forms of ACS (such as plaque rupture, 

plaque erosion, calcified plaque, dissection, intraplaque hemorrhage and 

embolization) as underlying physiopathologies and histologies. Currently, practitioners 

face myocardial infarction with non-obstructive coronary arteries (MINOCA) that 

account for 6-15% in ACS(17). The findings that lead to an etiology are often 

angiographically inapparent. The therapeutic attitude should be carefully analyzed to 

avoid overfully stenting. OCT provides precious pros and cons through an accurate 

evaluation of histologic characteristics in each depth layer. It is already used and will 

probably become essential for MINOCA evaluation.  

In 2023, the European Society of Cardiology (ESC) released guidelines for the 

management of acute coronary syndromes (18) . These guidelines endorse the 

utilization of OFDI for guiding PCI in ACS (grade IIa), as supported by the DOCTORS 

study led by Meneveau et al (19). Moreover, they suggest its application to enhance 

diagnosis precision, particularly in cases where uncertainty surrounds the culprit lesion 

(grade IIb) as shown by Souteyrand et al. through the PESTO register (20). 

The second key aspect involves post-PCI assessment, allowing for precise evaluation 

of stent underexpansion and malapposition (figure 8, A), as demonstrated by Levesque 

et al (21). This capability facilitates post-angioplasty optimization (22,23).  

In 2018, an expert consensus led by Räber et al. from the ESC recommended the 

application of OFDI, particularly in cases of restenosis, stent thrombosis (figure 8, B), 

and PCI-guided angioplasty in CTO (24). Additionally, it serves as a valuable tool for 
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guiding complex bifurcation PCI as recently shown in the OCTOBER (OCT or 

Angiography Guidance for PCI in Complex Bifurcation Lesions) trial led by Niles R et 

al. PCI guided angioplasty for complex bifurcation significantly decreases death from 

a cardiac cause, target-lesion myocardial infarction, or ischemia-driven target-lesion 

revascularization at a median follow-up of 2 years (25).   

f. Main artefacts in OFDI:   
 

Several OFDI artefacts exist, which can be classified into categories such as artefacts 

stemming from light propagation within the catheter, lumen or vessel wall, artefacts 

due to catheter positioning, and artefacts associated with PCI (figure10)(26–28). The 

main artefacts remain the residual blood artefacts and the motion artefacts (29). 

Motion artefact is defined as an apparent misalignment of the lumen border due to 

rapid axial rotation of the catheter during pullback (figure 9, A). It is usually caused by 

mechanical resistance in the catheter due to either a tortuous or narrow vessel, a 

crimped catheter, or a defective catheter.  

The residual blood artefact is a result of an insufficient blood flush, leading to 

interferences that decrease the signal intensity emanating from the arterial wall (figure 

9, B). Additionally, blood swirling especially at the beginning or end of pullback can be 

mistaken for thrombus. 
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g. History and comparison of catheter characteristics: 
DragonFly OPTIS® versus FastView®:  

Both were introduced in 2010 (figure 11). Currently, ABBOTT offers two OFDI 

catheters (OPTIS® and OPSTAR®). The Dragonfly OPTIS® catheter, along with the 

FastView® catheter, remains the two most commonly used options in French centers.  

The summary of catheter characteristics is presented table 1. The primary distinction 

is that the FastView® catheter achieves a greater maximum pullback distance. 
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h. Objective: 
 

In this study, we will regard ABBOTT as representing the Dragonfly OPTIS® catheter 

and TERUMO as representing the FastView® catheter.  

The aim was to know if there was a difference in terms of artefact and pullback image 

quality between the OFDI from ABBOTT and the OFDI from TERUMO.  
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2. Materials and methods:  
 

a. Study design and ethics:  
 

The study design is a historical multicentric cohort with a retrospective data collection 

(figure 12). Data were screened from the Perfecto study afterwards. It includes seven 

French centers which are university hospitals, general hospitals and private clinics. 

Centers were required to realize more than 50 OCT per year to be included.  

This study was conducted in accordance with the Declaration of Helsinki.  

Our study includes patients with angioplasty-treated chronic total occlusion (CTO) 

immediately controlled by OFDI and at 3 months, no matter what was the number of 

pullbacks per control. Patients were allocated in 2 groups according to OFDI 

companies used during the PERFECTO study: ABBOTT (Dragonfly OPTIS® catheter) 

or TERUMO (FastView® catheter).  

 

b. OFDI implementation: 
 

Every center used a single type of OFDI. Both medical devices use a non-occlusive 

technique with automated pullback. One pullback is composed of multiple frames 

depending on the coronary artery length studied and the pullback speed.  
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c. Data collection:  
 

OFDI pullbacks have been sent to the independent Corelab investing center in Poitiers 

for a post processing analysis. Specific software was used for each company. 

Pullbacks were reviewed by a single proofreader in open label.  Only the presence of 

motion and residual blood artefacts was collected from all frames in each pullback, as 

they are by far the most common. It should be noted that one frame could present both 

artefacts, and therefore one pullback could present both kinds of artefacts as well.  

Proportion of artefacted pullback was compared between the two companies. A 

pullback was labeled as an artefact if it contained at least one frame with artefacts 

among its frames 

Motion artefact was defined as an apparent misalignment of the lumen border due to 

rapid axial rotation of the imaging catheter during pullback (figure 8, A).  

Residual blood artefact was defined as light dissipation caused by the residual blood 

due to inadequate replacement preventing from analyzing the frame (figure 8, B). 

The pullback image quality was graded on a predefined four-category-scale 

proposed in the coronary literature (table 2) (30,31).   

If less than 10% of frames in a pullback were considered suitable to be analyzed, the 

image quality was defined as grade 0; if 10-50% of frames were suitable, image quality 

was defined grade 1; if 50-90% of frames were suitable, image quality was defined 

grade 2; and if ≥ 90% of frames were suitable, image quality was defined grade 3.   

A pullback was considered successful if the image quality was graded 2 or 3.  

 

Technical specifications including pullback number per procedure, pullback length 

(mm), and number of frames per pullback were collected from the replay software. 
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d. Statistical analysis: 
 

Continuous variables were described by mean and interquartile range (IQR). 

Categorical variables were described by proportions. The distribution was 

nonparametric. The univariate analysis used the Mann and Whitney test to compare 

quantitative variables and used Fischer test to compare qualitative variables. Values 

of p<0.05 were considered statistically significant. The software used was BiostaTGV. 
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3. Results: 
 

a. Patients and pullbacks selection:  
 

A total of 118 patients have been enrolled between March 2018 and January 2020. 

Twenty-five patients were excluded because of data lack or an incomplete 3-month 

follow-up. There remained 93 patients that were divided in 2 groups according to 

companies: 15 in ABBOTT group from 2 centers and 78 in TERUMO group from 5 

centers. There were 61 OFDI pullbacks in the first group and 277 in the second group, 

resulting in a total of 27 333 and 137 151 frames, respectively.  
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a. Artefacted pullback assessment:  

Results are presented table 3. There is no statistical difference concerning the 

proportion of artefacted pullbacks between ABBOTT and TERUMO groups (69% vs 

71%: p value = 0,87).  

 

b. Artefacted frame assessment:  
 

Results are presented table 4. There is no statistical difference between ABBOTT and 

TERUMO concerning the average number of artefacted frames per pullback (89 [0 - 

111] vs 76 [0 – 103], p value = 0,69) including both subgroups (motion and residual 

blood artefacts). The majority of artefacts are represented by residuals blood artefacts.  

 

As the frames number was slightly different in these 2 groups, we compared the 

proportion of artefacted frames per pullback that was not statistically different between 

ABBOTT and TERUMO (20% vs 18%; p value 0,81). We noticed that the distribution 

was similar in both groups (figure 14).  
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c. Pullback image quality assessment:  
 

Results are presented table 5 and figure 14. There is no statistical difference between 

ABBOTT and TERUMO (85% vs 89%, p value =0,37) concerning the pullback image 

quality.   
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d. Technical specifications assessment: 
 

Results are presented table 6. The studied artery length was significantly greater in 

TERUMO group (74 vs 54mm: p value <0,0001).  
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4. Discussion:  
 

a. Key results:  
 

There is no difference in terms of artefacts and pullback image quality between the two 

medical devices. Nonetheless, TERUMO provides a significantly greater studied artery 

length.   

b. Principal strengths and clinical implication:  
 

To our knowledge, it is the first study comparing the OFDI from ABBOTT versus the 

OFDI from TERUMO in terms of quality. It could help physicians to make their choice 

between these two companies according to their practices. 

The study could lead to more research about the quantification and characterization of 

artefacts. Indeed, our results confirm that residual blood artefact must be considered 

in OFDI to improve the quality. 

c. Perspectives:  
 

While designing the study, we came to the realization that assessing artefacted frames 

remains subjective. Introducing a severity-scaled index for each of them could 

potentially provide a more impartial approach.  

Yamaguchi et al suggests a classification based on the visible proportion of the lumen 

border for each frame to assess their quality (32). A frame was considered as suitable 

for analysis if there was a visible boundary between the lumen and the vessel wall 

along a continuous arc of at least 270° around the center of the lumen. These data 

remain difficult to collect and assess in a precise way as the artery lumen is not a 

perfect circle. A severity-scaled index based on the suitable lumen border length could 

be another approach (figure 15, A). However, all these classifications do not include 

the presence of motion artefact.  

Motion artefact severity index could be evaluated as the distance of the lumen border 

misalignment in relation to the diameter of artery studied on the frame (figure 15, B). A 
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severity-scaled index higher than 5% would mean that the frame is not suitable for 

analysis.  

In the following years, these tools could be integrated in software and read by artificial 

intelligence to know the proportion and severity of artefacted frames for each pullback.  

In this regard, Lauermann et al. suggests that the utilization of deep learning could 

present a promising approach for automatically identifying artefact OCT images within 

the field of ophthalmology (33). Similarly, Pengling Ren et al have recently conceived 

a pixel-to-pixel generative adversarial network aimed at eliminating motion artefacts in 

OFDI (34).  

 

 

Finally, it is worth to notice that the experience of the practitioner remains a cornerstone 

of the pullback quality. Indeed, subgroups analysis stratified on centers revealed a 

significant difference between each of them.  

d. Several limitations:  
 

The fact that data were analyzed afterwards by a single proofreader and that groups 

were truly unbalanced caused the decrease of the internal validity. The studied 

population was only post PCI patients, but it did not include MINOCA population that 

remains an OFDI target.  
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e. Conclusion:  
 

As far as we know, it is the first study to compare OFDI from ABBOTT and TERUMO. 

Both medical devices seem to be similar in terms of artefacts and pullback image 

quality. It should be noted that TERUMO provides a greater length of studied arteries, 

which could have clinical implications.  

As indicated in the literature, our study confirms that blood artefacts remain one of the 

main issues of an intra-coronary OFDI process. Furthermore, assessing the influence 

of artefacts on the pullback continues to be an aspect that requires more precise 

evaluation in order to enhance the quality of OFDI.  
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Abstract:  

Introduction:  

Swept source Fourier domain optical coherence tomography, also known as the optical 

frequency domain imaging (OFDI), is a key tool for intracoronary assessment. The aim 

of the study was to determine whether there was a difference in terms of artefacts and 

image quality during a pullback process between ABBOTT (using the DragonFly 

OPTIS® catheter) and TERUMO (using the FastView® catheter).  

Materials and methods:  

The design was a historical multicentric cohort study with retrospective data analysis 

extracted from the PERFECTO study, from March 2018 to January 2020. Motion 

artefact, residual blood artefact and technical specifications were collected and 

evaluated by a single proofreader in open label.  

Results:  

Ninety-three patients from the PERFECTO study were included. An OFDI control was 

performed at J0 and at 3 months after percutaneous coronary intervention (PCI), 

resulting in a total of 338 pullbacks since a control could imply one or more pullbacks. 

The pullbacks were divided into two groups based on the catheter used during the 

PERFECTO study (ABBOTT n=61, TERUMO n=277). There was no statistically 

significant difference in the proportion of artefacted frames per pullback between 

ABBOTT and TERUMO (20% vs 18%; p = 0.81), and in terms of pullback image quality 

(85% vs 89%, p = 0.37). The studied artery length was greater in TERUMO group (54 

vs 74mm; p <0,001).  

Conclusion:  

Both medical devices seem to be similar in terms of artefacts and image quality of 

pullback. However, TERUMO provides higher artery length, which could have clinical 

implications.  

Keywords: OCT, OFDI, ABBOTT, TERUMO, artefact 

 



  

 46 

 

 

 

 

 

 

 

 

 

 



  

 47 

 

 

 

 

 

 

  


