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Background: The optical coherence tomography (OCT) catheter, Ocelot (Avinger Inc., Redwood City, 
CA), has been utilized to cross Trans-Atlantic Inter-Society Consensus Document (TASC) D lesions. Studies 
have assessed the characteristics of high-risk plaques in the carotid artery, but few, if any data exist evaluating 
OCT and plaque morphology in the superficial femoral artery (SFA). This study assessed SFA plaque 
morphology using OCT and lesion crossing success in chronic total occlusions (CTOs). 
Methods: We reviewed patients who underwent attempted infrainguinal revascularization with TASC D 
CTOs using the Ocelot catheter between June 2014 and June 2018, and recorded demographic information, 
smoking status, and medical comorbidities. A matched cohort of 44 successfully crossed lesions was 
compared to 44 that failed; images insufficient for analysis were excluded. The morphology of the plaque was 
studied using OCT at the proximal cap, midpoint of the lesion, and the distal cap. Morphologic data studied 
included the intima-media thickness ratio, cross-sectional area of the plaque, and gray-scale median of the 
plaque. 
Results: A total of 140 patients who underwent lower extremity procedures for TASC D lesions of the 
SFA with OCT imaging were reviewed with a crossing rate of 69.0%. No significant differences were found 
between crossed and uncrossed lesions for intima-media thickness or cross-sectional area at the proximal cap, 
the midpoint, or the distal cap. A lower gray-scale median at the proximal cap was associated with the ability 
to cross the chronic SFA occlusion (P=0.05). Subgroup analysis stratified by smoking and calcium content 
also demonstrated that a lower gray-scale median at the proximal cap was associated with the ability to cross 
the chronic SFA occlusion (P=0.01 and P=0.04, respectively). 
Conclusions: Lower gray-scale median at the proximal cap of a chronic SFA occlusion calculated using 
OCT images was associated with the ability to successfully cross the lesion. Higher plaque gray-scale median 
is correlated with increased calcium, greater fibrous tissue, and signal-rich plaques. Gray-scale median in the 
proximal cap is useful marker to determine plaque composition and subsequent technical success for crossing 
chronic SFA occlusions. Further studies are needed to fully determine the utility of OCT images to predict 
successful endovascular revascularization of chronic SFA occlusions. 
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Introduction

Traditionally, treatment of Trans-Atlantic Inter-Society 
Consensus Document (TASC) D femoropopliteal lesions 
required open surgical bypass (1). The advent of newer 
endovascular image-guided catheters has expanded 
treatment options of TASC D lesions for patients deemed 
poor surgical candidates (2). Optical coherence tomography 
(OCT) uses light to create high-resolution images of 
vascular structures. OCT imaging measures the difference 
in time of reflected near-infrared light sent through a 
tissue sample and reference mirror (3). Current Fourier-
domain OCT uses multiple light wavelengths to create an 
instantaneous image with an axial resolution of 10 μm and 
a radial resolution of 20 μm (4). This is more precise than 
IVUS, which gives a resolution of 150 μm (5). 

The Ocelot (Avinger Inc., Redwood City, CA) is 
an image-guided catheter that combines a rotating 
spiral tip with OCT to transmit real time imaging of 
intraluminal vessel structures and plaque morphology 
during revascularization procedures. Studies evaluating 
OCT imaging catheters and ex vivo histological sections 
demonstrate that OCT imaging allows for clear delineation 
of peripheral arterial atherosclerotic diseases components 
including layered arterial structures (intima, media, 
and adventitia) and atheromatous components (fibrous, 
fibro-calcified, and necrotic core plaque sections) (4).  
Consensus documents found high levels of evidence for 
the measurement of normal arterial wall layers, fibrous 
plaque, and fibro calcific plaque structures using OCT 
imaging (6). 

Physicians can use OCT to image arterial structures 
and plaque morphology to guide treatment during 
revascularization procedures (7). Studies have demonstrated 
that the Ocelot catheter can be utilized safely and effectively 
to cross TASC D lesions (7,8). The CONNECT II trial 
demonstrated a 97% total cross rate with a 72% cross rate 
using the Ocelot catheter alone (2). There have been studies 
analyzing the association between preoperative angiography 
findings, lesion length, and calcium distribution with 
successful lesion crossing using the Ocelot catheter (9). 
However, the utility of OCT images acquired during 
revascularization procedures to predict superficial femoral 
artery (SFA) lesion crossing has not been previously 
described. In this study, we used the Ocelot catheter and 
OCT imaging to evaluate arterial wall structure and plaque 
morphology in an effort to predict successful crossing of 
chronic SFA occlusions.

Methods

Patient selection

This was a s ingle-center,  retrospective review of 
prospectively collected data. All patients who underwent 
lower extremity procedures with the Ocelot catheter 
from June 2014 to June 2018 were included in this study. 
All patients evaluated in this analysis were TASC D total 
occlusions of the SFA. The treatment paradigm for all 
patients with TASC D lesions is to first have attempted 
crossing using OCT catheter technology, which is 
considered less invasive, prior to the consideration of open 
bypass surgery. Success of the Ocelot revascularization 
procedure was determined by the operating physician’s 
operative note. A propensity score was created based on 
preoperative comorbidities to allow for a comparable 
matched group of uncrossed lesions to cross lesions (10). 
Selected comorbidities were correlated to allow for outcome 
metrics to assess the effectiveness of OCT and crossing 
total SFA occlusions based on morphologic plaque criteria. 
Comorbidities used in matching were characteristics 
from the medical records including: age, gender, race, 
and comorbidities including: smoking history, diabetes 
mellitus, lesion calcification, hypertension, coronary 
artery disease, and prior cardiac and vascular procedures. 
A matched cohort consisting of 44 uncrossed SFA lesions 
and 44 successfully crossed SFA lesions was created based 
on similar patient characteristics and comorbidities. Six 
patients with crossed and one patient with uncrossed SFA 
lesions were excluded from analysis due to OCT imaging 
lacking clear visualization of layered arterial wall structures. 

Patients were considered eligible when diagnosed with 
chronic limb ischemia grade 3, target vessel diameter  
>5 mm, and total occlusion of the target vessel. Patients 
with a high medical comorbidity burden who desire a 
minimally invasive endovascular treatment with reduced 
recovery time were considered for revascularization with 
the Ocelot catheter (11). 

Patient OCT cases were blinded by random number 
generation and each case was reviewed for selection of still-
shots for image analysis (Figure 1). During review, still-
shots of the plaque and artery were taken at three points: 
the proximal cap, the distal cap, and midpoint of the chronic 
SFA occlusion. Chronic SFA occlusions were crossed in an 
anterograde manner with start and end points defined as the 
first visualized plaque and last visualized plaque before lesion 
crossing or catheter removal due to failure to cross. Different 
operators would have similar anatomic landmarks defined by 
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the OCT images yielding comparable start and end points 
among operators. The proximal cap was defined as the first 
point on OCT imaging that the plaque and layered arterial 
structures were visualized. The distal cap was defined as 
the last point on OCT imaging that the plaque and layered 
arterial structures were visualized prior to lesion crossing. 
The midpoint of the lesion was described as the time point 
midway between the start and end of the chronic SFA 
occlusion using total catheter crossing time. The proximal 
and distal caps were selected as measurement points as these 
areas of a chronic SFA occlusion contain a rigid fibrous cap 
and often represent the most difficult areas to cross. 

The movement of the Ocelot catheter during a chronic 
SFA occlusion revascularization procedure is not linear. The 
catheter may traverse a majority of the plaque in a matter of 
minutes or involve multiple points of stoppage in catheter 
imaging to allow fluoroscopy to ensure proper positioning 
of the catheter. Each case is different in this regard, making 
the selection of the midpoint by distance within the plaque 
impossible. A midpoint in time of crossing is the best 
approximation for collecting intra-plaque morphology data 
in the most objective manner possible. OCT images were 
reviewed independently by two vascular surgeons who 
were blinded to the patients and the crossing success. OCT 
imaging parameters that were clear, objective, and clinically 
relevant were selected for analysis. 

Imaging measurements and definitions

Each OCT image was analyzed for intima-media thickness, 

plaque cross sectional area, gray scale mean and median, and 
the presence of clear calcifications were defined utilizing 
Adobe photo shop per as per methodology by el-Barghouty 
et al. (12) Intima-media thickness was defined as the 
distance between the lumen-intima interface and external 
elastic lamina spanning the arterial intima and media. The 
distance between the lumen-intima interface and external 
elastic lamina was taken at the shortest distance seen on 
each screenshot with the distance vector directed radially 
from the center of the catheter crossing profile measured 
using Adobe Photoshop. Plaque cross sectional area was 
measured using Adobe Photoshop to outline the plaque 
from the catheter edge to a 1mm defined radial border for 
analysis (4,12). The Ocelot catheter has a 2 mm crossing 
diameter allowing the catheter profile on OCT images to 
be used as a 2 mm point of reference during image analysis. 
1 mm was determined as the outer distance for this analysis 
as tissue penetration for the Ocelot catheter ranges between 
1–2 mm dependent on the tissue (3). Plaque area is outlined 
in Figure 1 as non-layered structure visualized around the 
Ocelot catheter (12). In contrast to cardiac imaging, the 
Ocelot catheter cannot visualize the entire SFA occlusive 
plaque in cross section due to limited tissue penetration of 
1 to 2 mm. A 1mm radial border from the catheter edge 
was selected to include as much plaque as possible in our 
measurements without including “static” signal that can be 
seen in Figure 1 circumferentially from just outside of the  
1 mm border to the edges of the screenshot.

The same plaque section outlined was also assessed for 
gray scale mean and median in Adobe Photoshop (13,14). 
Gray scale median and mean are numerical measurements of 
signal-poor to signal-rich plaque composition. Each image 
was analyzed for the presence of clear calcifications seen 
on OCT imaging. Calcifications were defined as areas of 
heterogenous, signal-poor plaque with sharply demarcated 
borders within the plaque area (insert 3). Patients were 
stratified into two groups based on the outcome of the 
endovascular procedure (crossed vs. uncrossed). In order to 
compare differences between crossed and uncrossed chronic 
SFA occlusions, chi square or independent sample t-tests (for 
continuous variables) were conducted. Additionally, separate 
stratified analyses were examined controlling for the 
presence of calcification (none present) and smoking status 
(current/former smokers).  A calcium score was utilized 
to define thickness and density which was calculated using 
2 points for maximum angle >180°, 1 point for maximum 
thickness >0.5 mm (15). For each comparison, P values 
based on the chi-square value or t-value were examined. All 

Figure 1 Sample optical coherence tomography (OCT) still-shots 
for image analysis.
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analyses were performed in SAS version 9.4 (SAS Institute, 
Cary, NC). The study was approved by the Institutional 
Review Board of University of Missouri-Columbia (IRB 
Project number: 2004005) meeting all ethical approval. 
Written informed consent from the patients was deemed to 
be unnecessary as this was a retrospective chart review of 
de-identified records and images.

Results

There were 140 patients who underwent attempted 
revascularization of TASC D SFA lesions using the Ocelot 
catheter between June 2014 and June 2018. Of these cases, 
96 of the lesions were successfully crossed and treated, 
leading to a 69% rate of crossing the lesions. A cohort 
of patients with similar demographic characteristics and 
comorbidities from the successfully crossed group was 
developed to compare to those individuals in whom crossing 
the lesion was unsuccessful. During OCT image analysis 
one uncrossed SFA lesion and six crossed SFA lesions were 
excluded from analysis due to lack of ample OCT imaging 
for analysis of arterial layers and plaque composition. 

Of the 81 patients (Table 1) adequate for analysis, the 
average age was 67.8±8.4, 76.5% were male, and the 
majority of the patients were Caucasian (86.4%). In regards 
to smoking history, 52% of patients were current smokers, 
32% former smokers, and 16% were non-smokers. 
Measured patient comorbidities included for matching were 
diabetes mellitus (44%), hypertension (81.5%), coronary 
artery disease (54%), and hyperlipidemia (68%). Twenty 
percent of patients had a prior coronary artery bypass 
graft, while 16.1% had a prior percutaneous coronary 
intervention, and 39.5% had a previous vascular procedure 
of some kind. 

Mean procedure t ime was 102.4±33.7 minutes, 
fluoroscopy time was 25.6±15.3 minutes, crossing time 
19.9±14.9 minutes, and contrast dose 81.8±39.1 mL. 
Contrast utilization in the OCT group was found to be 
significantly lower (P=0.01). Matched patient characteristics 
were similar between the crossed and uncrossed groups 
analyzed, with the only significant difference being 
increased contrast dose in the crossed group 92.7 vs.  
71.9 mL (P=0.01).

Intima-media thickness was assessed at the proximal 
cap, middle, and distal cap of each plaque (Table 2). Overall 
intima-media thickness decreased from 0.42 mm at the 
proximal cap to 0.36 mm at the distal cap, but was not 
significantly different between crossed and uncrossed 

lesions. The cross-sectional plaque area increased from  
4.22 mm2 at the proximal cap to 4.33 mm2 at the distal 
cap, with no significant difference between crossed and 
uncrossed lesions. 

Gray-scale median differed significantly between patients 
with uncrossed and crossed lesions at the proximal cap (89.1 
vs. 80 respectively, P=0.05). Gray-scale median of crossed 
and uncrossed lesions was not significant at the middle 
of the plaque or the distal cap. When controlling for the 
presence of calcification and smoking history, gray-scale 
median was significantly higher in uncrossed lesions than 
crossed lesions at the proximal cap (P=0.04 and P=0.01, 
respectively), Tables 3,4.

Discussion

Treatment paradigms for femoropopliteal vascular lesions 
have transformed significantly over time. Surgical bypasses 
have been replaced by various less invasive endovascular 
treatment options. Intraluminal recanalization of chronic 
SFA occlusions is now possible with image-guided catheter 
technology, such as the Ocelot catheter (2). The Ocelot 
catheter has shown early clinical results suggestive of a 
viable treatment option of chronic SFA occlusions with 
crossing success in 72% of cases and up to 97% with the 
addition of an assist re-entry device (2,7). In our cohort we 
encountered a 69% cross rate which was similar to those 
previously reported in the literature (7,9). Although there 
was no significant difference between the intima-media 
thickness or cross sectional plaque area of patients with 
successfully crossed and uncrossed SFA lesions, the gray-
scale median differed significantly between patients with 
uncrossed and crossed superficial femoral arteries at the 
proximal cap of the lesion.

OCT imaging has been applied to predict clinical 
outcomes in other clinical applications. OCT imaging has 
been used to identity thin-cap fibroatheroma, intra-stent 
thrombus, and intra-stent dissection in coronary arteries, 
which were predictive of peri-procedural myocardial 
infarction and tissue necrosis post-percutaneous coronary 
intervention (PCI) (16). Furthermore, OCT imaging 
was used to identify stent length selection, stent position, 
and stent malposition during PCI, ultimately leading 
to procedural changes in 57% of cases before and 27% 
after PCI (17). OCT imaging provides clinicians higher 
resolution views of vascular structures than have been 
available in the past with ultrasound applications (18). 
Despite the positive clinical outcomes possible with use of 
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Table 1 Demographics

Characteristics Overall (N=81) Uncrossed (N=43) Crossed (N=38) t/χ2 P value

Age, mean (SD) 67.79 (8.41) 67.60 (7.93) 68.00 (9.02) 0.21 0.83

BMI, mean (SD) 27.54 (5.14) 27.72 (5.29) 27.34 (5.03) 0.33 0.74

Gender, n (%)

Female 19 (23.46) 9 (20.93) 10 (26.32) 0.32 0.56

Male 62 (76.54) 34 (79.07) 28 (73.68)

Race, n (%) 0.29 0.58

Other 11 (13.58) 5 (11.63) 6 (15.79)

White 70 (86.42) 38 (88.37) 32 (84.21)

Smoking history, n (%) 1.86 0.39

Non 13 (16.05) 8 (18.60) 5 (13.16)

Quit smoking 26 (32.10) 11 (25.58) 15 (39.47)

Current smoker 42 (51.85) 24 (55.81) 18 (47.37)

Smoking history (collapsed), n (%) 0.44 0.50

Non 13 (16.05) 8 (18.60) 5 (13.16)

Current/quitters 68 (83.95) 35 (81.40) 33 (86.84)

Problems/comorbidities, n (%)

DM 36 (44.44) 19 (44.19) 17 (44.74) 0.00 0.96

HTN 66 (81.48) 35 (81.40) 31 (81.58) 0.00 0.98

CAD 44 (54.32) 22 (51.16) 22 (57.89) 0.36 0.54

HLD 55 (67.90) 32 (74.42) 23 (60.53) 1.78 0.18

Past procedures, n (%)

CABG 16 (19.75) 8 (18.60) 8 (21.05) 0.07 0.78

PCI 13 (16.05) 5 (11.63) 8 (21.05) 1.32 0.24

Previous vascular procedure, n (%) 32 (39.51) 17 (39.53) 15 (39.47) 0.00 0.99

Procedural characteristics

Laterality, n (%) 0.13 0.71

Left 43 (53.09) 22 (51.16) 21 (55.26)

Right 38 (46.91) 21 (48.84) 17 (44.74)

Creatinine, mean (SD) 1.06 (0.66) 1.16 (0.86) 0.94 (0.24) 1.57 0.12

GFR, mean (SD) 78.30 (27.12) 74.31 (26.51) 82.93 (27.44) 1.43 0.15

Procedure time, mean (SD) 102.41 (33.67) 96.79 (31.55) 108.63 (35.25) 1.59 0.11

Fluoroscopy time, mean (SD) 25.58 (15.34) 25.62 (13.91) 25.55 (16.96) 0.02 0.98

Crossing time, mean (SD) 19.87 (14.93) 22.83 (16.15) 16.66 (12.94) 1.86 0.07

Contrast dose, mL, mean (SD) 81.78 (39.12) 71.90 (28.08) 92.68 (46.49) 2.45 0.01

t, t-statistic; χ2, chi square (comparing crossed/uncrossed). DM, type 1 and 2 diabetes mellitus; HTN, hypertension; CAD, coronary artery 
disease; HLD, hyperlipidemia; CABG, coronary artery bypass grafting; GFR, glomerular filtration rate; PCI, post-percutaneous coronary 
intervention.
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Table 2 Outcomes

OCT plaque morphology
Overall (N=81) Uncrossed (N=43) Crossed (N=38)

M diff t P value
M SD M SD M SD

Proximal cap

Intimal medial thickness (mm) 0.42 0.13 0.42 0.13 0.42 0.12 0.001 0.04 0.96

Cross sectional area (mm2) 4.22 0.98 4.13 0.96 4.32 1.00 0.18 0.87 0.38

GS mean 95.22 20.89 99.34 23.83 90.55 16.01 8.79 1.92 0.06

GS median 84.85 21.72 89.12 24.68 80.03 16.84 9.09 1.95 0.05

Midpoint

Intimal medial thickness 0.38 0.11 0.37 0.09 0.39 0.12 0.02 0.87 0.38

Cross sectional area 4.28 1.09 4.23 1.17 4.33 1.01 0.10 0.43 0.66

GS mean 97.40 20.52 100.01 23.29 94.44 16.66 5.57 1.25 0.21

GS median 87.68 20.54 89.84 23.38 85.24 16.75 4.60 1.03 0.30

Distal cap

Intimal medial thickness 0.36 0.11 0.35 0.10 0.37 0.12 0.01 0.69 0.49

Cross sectional area 4.33 1.07 4.29 1.18 4.39 0.94 0.10 0.43 0.66

GS mean 96.75 21.79 99.77 25.97 93.33 15.43 6.43 1.37 0.17

GS median 86.63 22.99 89.63 27.38 83.24 16.41 6.39 1.29 0.20

t, t-statistic; M diff, difference between crossed/uncrossed means. GS, grayscale.

Table 3 Outcomes no calcium present

OCT plaque morphology
Overall (N=72) Uncrossed (N=39) Crossed (N=33)

M diff t P value
M SD M SD M SD

Proximal cap

Medial thickness 0.42 0.13 0.41 0.13 0.43 0.13 0.01 0.47 0.63

Cross sectional area 4.18 1.00 4.13 1.00 4.25 1.01 0.11 0.49 0.62

GS mean 96.30 21.43 100.94 24.26 90.81 16.21 10.12 2.11 0.03

GS median 85.86 22.38 90.59 25.24 80.27 17.19 10.31 2.05 0.04

Midpoint

Medial thickness 0.38 0.11 0.37 0.10 0.39 0.12 0.02 0.80 0.42

Cross sectional area 4.29 1.07 4.27 1.10 4.32 1.04 0.04 0.20 0.84

GS mean 97.91 20.70 100.20 23.08 95.20 17.43 5.00 1.02 0.31

GS median 88.11 20.59 89.85 22.82 86.06 17.73 3.78 0.78 0.44

Distal cap

Medial thickness 0.36 0.11 0.35 0.10 0.38 0.11 0.02 1.12 0.26

Cross sectional area 4.32 1.07 4.33 1.20 4.30 0.92 0.03 0.14 0.88

GS mean 97.23 22.62 99.94 26.97 94.02 15.86 5.92 1.16 0.25

GS median 87.06 23.86 89.59 28.34 84.06 17.09 5.52 1.02 0.31

t, t-statistic; M diff, difference between crossed/uncrossed means. GS, grayscale.
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Table 4 Outcomes smokers only

OCT plaque morphology
Overall (N=68) Uncrossed (N=35) Crossed (N=33)

M diff t P value
M SD M SD M SD

Start

Medial thickness 0.43 0.13 0.43 0.13 0.43 0.12 0.00 0.03 0.97

Cross sectional area 4.10 0.97 4.03 0.99 4.19 0.97 0.16 0.68 0.49

GS mean 97.68 21.22 103.77 23.55 91.21 16.43 12.56 2.56 0.01

GS median 87.28 22.15 93.57 24.61 80.61 17.16 12.96 2.53 0.01

Middle

Medial thickness 0.38 0.11 0.38 0.10 0.39 0.12 0.01 0.60 0.54

Cross sectional area 4.19 0.84 4.14 0.83 4.24 0.87 0.10 0.52 0.60

GS mean 98.61 20.64 102.06 22.88 94.94 17.56 7.12 1.43 0.15

GS median 88.84 20.53 91.77 22.76 85.73 17.67 6.04 1.22 0.22

End

Medial thickness 0.36 0.11 0.36 0.10 0.36 0.11 0.00 0.14 0.88

Cross sectional area 4.29 1.07 4.21 1.18 4.37 0.94 0.16 0.61 0.54

GS mean 98.16 21.87 102.55 26.07 93.51 15.36 9.04 1.75 0.08

GS median 87.74 23.22 91.97 27.78 83.24 16.40 8.73 1.59 0.11

t, t-statistic; M diff, difference between crossed/uncrossed means. GS, grayscale.

the OCT catheter in coronary procedures, there have not 
yet been investigations into the use of OCT imaging of 
lower extremity arterial structures and plaque morphology 
with the goal of predicting clinical outcomes of successful 
crossing of chronic SFA occlusions. This study hopes to 
expand the demonstrated use of OCT imaging from point 
of care clinical guidance to a group of clinical markers to 
assess revascularization success rates when evaluating plaque 
morphology. 

Carotid intima-media thickness is a well-described, 
reproducible measurement that is predictive of full body 
atherosclerotic and coronary artery plaque burden (19,20). 
A larger carotid intima-media thickness is associated with 
increased plaque burden and increased risk of ischemic 
coronary disease (21). Increased intima-media thickness 
within chronic SFA occlusions was not found to be 
predictive of SFA occlusion crossing failure in this present 
study. The Ocelot catheter gives an axial cross-section of 
tissue being crossed, not a forward-facing view of tissue 
that the spiral catheter tip is currently traversing. Changes 
in intima-media thickness and plaque morphology in an 
uncrossed SFA occlusion distal cap would not be captured 

by OCT imaging during revascularization procedures. 
The gray-scale median has been used previously to 

associate plaque composition with different symptomatic 
presentations of carotid arterial stenosis (22-24). Multiple 
studies have found that in patients with greater than 50% 
internal carotid artery stenosis; more echolucent plaque 
structure with a lower gray-scale median was associated with 
symptomatic disease and neurologic signs This is consistent 
with studies of coronary artery applications of OCT finding 
thin cap fibroatheromas to be associated with increased risk 
of plaque rupture and peri-procedural myocardial infarction 
(16,21). Within a coronary or carotid non-occlusive lesion, 
lipid-rich thin cap plaques are more prone to rupture and 
thrombus formation leading to myocardial or cerebral 
infarction for coronary and carotid plaques respectively. 
In contrast, occlusive lesions in the SFA are more difficult 
to cross when the cross sectional lesion is more calcified 
on angiography (9). Lipid-rich thin cap atheromas have a 
greater risk of rupture in coronary arteries. In chronic total 
occlusions (CTOs) of the SFA, we believe that more fibrotic 
and calcific plaques represent more difficult lesions to cross. 
Calcifications have a heterogenous mix of signal-rich and 
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signal-poor plaque areas on OCT. Fibrotic plaque areas 
have more uniform signal-rich areas. Fibrocalcific plaques 
demonstrate sections of calcified and fibrotic plaque. 
Calcifications show heterogeneous signals on OCT imaging, 
while areas of fibrosis are signal-rich on OCT imaging, 
which would result in higher average gray-scale median 
values of plaque cross sectional area (3,6). A lower gray-
scale median may be associated with plaques containing less 
calcification and fibrocalcific plaque components and more 
lipid components that are more easily crossed by the Ocelot 
catheter. This present study found lower gray-scale median 
within the proximal cap associated with successful SFA 
crossing by the Ocelot catheter and this finding was more 
pronounced in patients that did not have calcific lesions. 
Higher gray-scale median at the proximal cap is associated 
with fibrocalcific plaque contents, making these chronic 
SFA occlusions less likely to be successfully crossed by the 
Ocelot catheter.

Currently, OCT imaging analysis of gray-scale median 
is performed after the revascularization procedure. This 
present study can serve as a proof of concept of imaging 
analysis parameters that can be used to compare crossed and 
uncrossed chronic SFA occlusions. Future changes to OCT 
imaging software to measure gray-scale median during 
revascularization procedures may lead to greater clinical 
utility. This could include changing to a different re-entry 
device sooner or aborting the endovascular treatment for 
a surgical bypass to limit procedure times, contrast and 
fluoroscopy doses. Furthermore, this study demonstrates 
that there is a significant difference between the proximal 
and distal caps within SFA total occlusions. Patients with 
lower gray-scale median values at the proximal cap are more 
likely to have technical success of lesion crossing by the 
Ocelot catheter within the SFA. 

Limitations to this study include that it was a single 
center and retrospective review with a relatively small 
sample size. There was no assessment of patency rates or 
long-term clinical outcomes of the chronic SFA occlusions. 
The non-linear progression of the Ocelot catheter 
through the lesion over the course of a procedure makes 
it impossible to sample from the midpoint by distance for 
each patient, leading to variation within the intra-plaque 
measurements acquired. The Ocelot catheter does not have 
forward facing OCT imaging, so plaque areas unable to be 
crossed by the catheter were not available for analysis. Still-
shots analyzed from three points within the lesion only 
represent a distinct portion of the overall plaque imaging 
captured by each Ocelot case. 

Conclusions 

OCT imaging provides high-resolution real-time imaging 
of intravascular lesions that may be used in real time to 
guide clinical decision-making and has been found to 
lower overall contrast utilization during revascularization 
procedures (17). Imaging markers of arterial wall and 
plaque morphology at the proximal cap have the potential 
to enhance the clinical utility of the Ocelot OCT catheter. 
This is the first study, to our knowledge, to demonstrate 
that a lower gray-scale median value at the proximal cap 
of a chronic SFA occlusion is associated with successful 
crossing of the SFA occlusion. Higher gray-scale median 
values likely signify more signal-rich plaque composition 
representing denser fibrous plaque tissue. Further studies 
are needed to refine these parameters and assess the utility 
of real-time analysis of OCT images to predict successful 
revascularization for CTOs within the SFA.
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