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Abstract

Objectives: The treatment for chronic limb-threatening ischemia (CLTI) has changed 

dramatically in the last few decades with a shift towards an endovascular-first approach and 

aggressive revascularization to achieve limb salvage. As the size of the CLTI population and 

intervention rates increase, patients will continue to experience technical failure (TF). Here, we 

describe the natural history of patients after TF of endovascular intervention for CLTI.

Methods: We conducted a retrospective cohort study of patients with CLTI that attempted 

endovascular intervention or bypass at our multidisciplinary limb salvage center from 2013 to 

2019. Patient characteristics were collected according to the Society for Vascular Surgery’s 

reporting standards. Primary outcomes included survival, limb salvage, wound healing, and 

revascularization patency. Product-limit Kaplan-Meier estimated survival functions for these 

outcomes, and between-group comparisons were made using Mantel-Cox log-rank nonparametric 

tests.

Results: We identified 242 limbs from 220 unique patients that underwent primary bypass 

(n=30) or attempted endovascular intervention (n=212) at our limb salvage center. Endovascular 
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intervention was a TF in 31 (14.6%) limbs. Following TF, 13 limbs underwent secondary bypass 

and 18 limbs were managed medically. Patients that experienced TF tended to be older (p<0.001), 

male (p=0.003), current tobacco users (p=0.014), have longer lesions (p=0.001), and have chronic 

total occlusions of target arteries (p<0.001) as compared to those who experienced technical 

success (TS). Furthermore, the TF group had worse limb salvage (p=0.047) and slower wound 

healing (p=0.028), but their survival was not different. Survival, limb salvage, and wound healing 

were not different in patients who received secondary bypass or medical management after TF. 

The secondary bypass group was older (p=0.012) and had a lower prevalence of tibial disease 

(p=0.049) than the primary bypass group and trended towards decreased survival, limb salvage, 

and wound healing (p=0.059, p=0.083, and p=0.051, respectively).

Conclusions: Increased age, male sex, current tobacco use, longer arterial lesions, and occluded 

target arteries are associated with TF of endovascular intervention. Limb salvage and wound 

healing are relatively poor after TF of endovascular intervention, but survival appears comparable 

to patients who experience TS. Secondary bypass may not always rescue patients after TF, 

though our sample size limits statistical power. Interestingly, patients who received a secondary 

bypass after TF trended towards decreased survival, limb salvage, and wound healing compared to 

primary bypass.

Table of Contents Summary

We report an immediate technical failure rate of 14.6% after attempted endovascular intervention 

in a retrospective study of 212 limbs with chronic limb-threatening ischemia. Outcomes were less 

favorable as compared to patients that experienced technical success, and the benefit of subsequent 

bypass appeared minimal.
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Introduction

Chronic limb-threatening ischemia (CLTI) is the most severe variant of peripheral artery 

disease (PAD), and its prevalence has rapidly grown in line with an aging population and 

increased diabetes rates on a global scale.1,2 Outcomes for CLTI are unfavorable, with high 

rates of mortality, adverse cardiovascular events, and amputations.3–8 Thus, CLTI presents a 

significant economic burden on healthcare systems, requiring frequent clinical observation, 

chronic wound care, and staged surgical interventions.9–11

Treatment for CLTI has changed dramatically in the last few decades with a shift towards an 

endovascular approach as the primary intervention strategy, which has been associated with 

improving outcomes.7,12–16 However, an endovascular-first strategy remains controversial, 

especially given the recent conclusions from the BEST-CLI trial identifying the superiority 

of open bypass if a single segment of adequate great saphenous vein (GSV) can be 

harvested.6,7,12,17 Furthermore, although the technical failure (TF) rates in most device 

trials are negligible, the real-world experience of BEST-CLI demonstrates that TF can be as 

high as 15%, even with optimal patient selection.6 As we continue aggressive attempts at 
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revascularization to improve the lives of patients with CLTI, the number of patients whose 

endovascular intervention is a TF will rise.

Despite recent advancements, information on the natural course of patients with CLTI 

is limited.3,18 While the natural history of untreated patients with CLTI was reported a 

few years ago, a paucity of data exists on the course of patients who attempt and fail 

endovascular intervention. We aimed to explore the natural history of patients with CLTI 

after the TF of endovascular intervention.

Methods

Institution Information

After approval from an Institutional Review Board (The Ohio State University Biomedical 

Sciences Institutional Review Board protocol number 2019H0219), a retrospective cohort 

study was conducted of patients with CLTI who were managed at our multidisciplinary 

limb salvage center from 2013 to 2019. Our Limb Preservation Program team consists 

of vascular surgery, podiatry, and a fully staffed wound center providing both inpatient 

and outpatient care at a single location. The building contains an inpatient hospital, a 

vascular lab, operating rooms, catheterization labs, and a dedicated limb salvage inpatient 

floor. Initial patient evaluation includes consultation with vascular and podiatric physicians, 

arterial and venous noninvasive testing, debridement, prosthetic and orthotic evaluation, and 

scheduling of coordinated treatment. The Program is purposefully located in a community 

with high rates of renal failure, diabetes mellitus and CLTI, and the ability to provide 

coordinated expedited care to these patients who often have difficulty with follow up 

and compliance is central to our treatment approach. For example, clinic occurs on 

Tuesdays, and our angio suite block is on Fridays, allowing scheduling of treatment within 

three days while still accommodating individual patient needs, including withholding of 

anticoagulation, hydration for renal failure, treatment for dye allergies, and arranging 

transport. Furthermore, when bypass is considered after angiography, we perform vein 

mapping and partner with cardiologists to initiate risk stratification in the recovery area 

immediately after angiogram. This minimizes time between diagnosis and intervention, 

limiting clinical progression in the interim. At all points in the treatment process, a 

patient-centered shared decision-making model is used. Patients prioritize benefits they hope 

to achieve (e.g. prevent amputation, eliminate pain) and harms they hope to avoid (e.g. 

prolonged hospitalization, multiple procedures, procedural complications) based upon their 

unique past experiences and personal priorities.19 When these patient-centered priorities 

conflict with recommended treatments or when there is clinical equipoise between more 

than one treatment, a compromise treatment course accommodating the patient’s priorities is 

selected and agreed upon by both the surgeon and patient.

Evidence-based Wound Healing Society protocols are used in the treatment of all patients.20 

All patients are seen every two to four weeks for wound care until healed. Vascular clinical 

and noninvasive arterial examination occurs every three months for the first year after 

revascularization. After the first year, vascular follow-up occurs every six months with 

noninvasive arterial assessment.
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Limb loss was defined as any above-ankle amputation. Loss of patency was defined as a loss 

of a previously palpable pedal pulse, a velocity ratio >2.5 on arterial duplex, a drop in ABI 

of >0.15, or when repeat intervention was performed in the target arterial path.

Patient Characteristics

Patient information was collected according to SVS Reporting standards. Additionally, 

functional status is excluded from our report because approximately 85% of patient charts 

did not contain this information. For endovascular interventions, lesion characteristics 

including lengths and presence of chronic total occlusion (CTO) were reviewed.

Surgical and Endovascular Intervention

Patients undergoing attempts at limb salvage underwent either attempted endovascular 

intervention or primary bypass per the judgment of the operating surgeon and 

multidisciplinary limb salvage team using our patient-centered shared decision-making 

model. Specifically, if initial angiogram demonstrated multilevel long-segment CTO that 

included the trifurcation and the patient was suspected to have acceptable operative risk, 

angiography would be terminated after the diagnostic portion. Vein mapping and initiation 

of cardiac risk stratification were performed immediately after angiography in the recovery 

area. If there was adequate single-segment GSV and acceptable operative risk, primary 

bypass would be recommended.

Target arterial paths for endovascular intervention were overwhelmingly chosen based on 

the healthiest outflow vessel, including the peroneal artery. Rarely, when multiple tibial 

recanalizations were equally possible, attempts at endovascular revascularization were 

angiosome-directed. In these cases, pedal choke vessel status was assessed intraoperatively 

and used to guide target selection. Patients that received attempted endovascular intervention 

were classified into two groups, a technical success (TS) group and a TF group. TF was 

defined as the inability to restore in-line flow to the affected foot for anterior tibial and 

posterior tibial targets, the inability to restore in-line flow to the affected ankle for peroneal 

targets, or residual (>50%) stenosis after intervention along the target arterial path.6,21

Following TF of endovascular intervention, patients immediately underwent vein mapping 

and initiation of cardiac risk evaluation while in the recovery area. The decision to undergo 

secondary bypass was based on our patient-centered shared decision-making model and 

heavily informed by vein status and cardiac risk evaluation. All patients who underwent 

secondary bypass had bypass within two weeks of TF, and most patients received secondary 

bypass within one week. Patients that did not undergo secondary bypass pursued medical 

management.

Primary outcomes included mortality, limb salvage, wound healing, and revascularization 

patency if applicable. Outcomes were compared between the TS and TF groups, between the 

secondary bypass and medical management groups, and between the primary and secondary 

bypass groups.
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Statistical Analysis

Two-sample independent t-tests were used to compare continuous variables (shown as mean 

± standard deviation), and Chi-squared or Fisher’s exact tests were used for categorical 

variables (shown as category counts and percentages). Product-limit Kaplan-Meier estimated 

survival functions, and between-group comparisons were made using Mantel-Cox log-rank 

nonparametric tests. Unadjusted data was used for all analyses. A p-value less than 0.05 was 

considered statistically significant. All statistical analyses were performed using SPSS.

Results

Interventions Performed

Our multidisciplinary limb salvage clinic attempted limb salvage in 242 limbs from 220 

unique patients between 2013 and 2019. The overall cohort had an average age of 65.2 

± 11.6 years, 65.3% were male, 57.7% were White, 41.5% were Black, 40.8% were 

current smokers or quit less than 10 years ago, 78.3% had diabetes mellitus, 90.0% 

had hypertension, 20.4% required dialysis due to chronic kidney disease, and 86.2% had 

hyperlipidemia. SVS cardiac status stages 1, 2, 3, and 4 comprised 36.5%, 8.7%, 39.8%, 

and 14.9% of the cohort, respectively. SVS pulmonary status stages 1, 2, 3, and 4 comprised 

67.8%, 11.3%, 13.4%, and 7.5% of the cohort, respectively. Lastly, SVS WIfI stages 1, 2, 3, 

and 4 comprised 17.1%, 20.1%, 29.1%, and 33.7% of the cohort, respectively.

Primary bypass was done on 30 limbs (12.4%) from 29 patients, and endovascular 

intervention was attempted on 212 limbs (87.6%) from 191 patients (Figure 1). 

Endovascular intervention was a TS in 181 limbs (85.4%) from 160 patients and a TF 

in 31 limbs (14.6%) from 31 patients. Causes of TF included an inability to cross the lesion 

(n=28), and persistent >50% stenosis after intervention (n=3). Of the 31 limbs for which 

endovascular intervention failed, 13 limbs (42.0%) received a secondary bypass, and 18 

limbs (58.0%) were medically managed.

Outcome of Endovascular Intervention

Characteristics of patients that underwent attempted endovascular intervention are shown 

in Table I. Patients that experienced a TF of endovascular intervention tended to be older 

(72.52 ± 12.7 vs. 64.72 ± 11.1, p<0.001). Males comprised a greater proportion of the 

TF group than the TS group (87.1% vs. 59.7%, p=0.003). Recent or current tobacco use 

was also higher in the TF group (58.1% vs. 34.8%, p=0.014). Lesions were longer in 

the TF group as compared to the TS group (25.51 ± 14.95 cm vs. 15.35 ± 11.65 cm, 

p=0.001). Additionally, the TF group had a greater proportion of CTOs (100% vs. 42.5%, 

p<0.001). Ethnicity, diabetes mellitus, hypertension, dialysis dependence, hyperlipidemia, 

cardiac status, pulmonary status, SVS WIfI stage, and level of atherosclerotic disease did not 

differ between the TS and TF groups.

Outcomes for patients who attempted endovascular intervention included mortality, limb 

salvage, and wound healing (Figure 2). The mean survival in the TS and TF groups was 

52 and 42 months, respectively (p=0.087). The mean time to major amputation was longer 

in the TS group compared to the TF group (58 vs. 45 months, respectively; p=0.047). The 
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mean time to wound healing was shorter in the TS group compared to the TF group (25 vs. 

38 months, respectively; p=0.028).

Course After Technical Failure of Endovascular Intervention

After TF, no patients had an alteration of their anatomy or progression of their SVS WIfI 

stage. Patients that went on to receive secondary bypass after TF had a higher prevalence 

of diabetes mellitus (91.7% vs. 50.0%, p=0.018) and a lower prevalence of tibial disease 

(30.8% vs. 66.7%, p=0.048) as compared to the medical management after TF group. 

Age, sex, ethnicity, tobacco use, hypertension, dialysis dependence, hyperlipidemia, cardiac 

status, pulmonary status, SVS WIfI stage, aortoiliac disease, and femoropopliteal disease did 

not differ between the secondary bypass and medical management groups.

Outcomes were not statistically significantly different between the medical management and 

secondary bypass groups. The mean survival in the medical management and secondary 

bypass groups was 41 and 45 months, respectively (p=0.448). The mean time to major 

amputation was 46 months in both groups (p=0.824). The mean time to wound healing in 

the medical management and secondary bypass groups was 33 and 41 months, respectively 

(p=0.691).

Primary and Secondary Bypass Groups

Patients that received bypass after TF tended to be older (70.62 ± 13.8 vs. 60.77 ± 10.0, 

p=0.012) compared to those that received primary bypass. Primary and secondary bypass 

groups did not differ by sex, ethnicity, tobacco use, diabetes mellitus, hypertension, dialysis 

dependence, hyperlipidemia, cardiac status, or SVS WIfI stage. Patients that underwent 

primary bypass had a higher prevalence of tibial disease than the secondary bypass group 

(63.3% vs. 30.8%, p=0.049), but the prevalence of aortoiliac and femoropopliteal disease did 

not differ between the primary and secondary bypass groups. Additionally, there were no 

technical failures in the primary or secondary bypass groups.

Outcomes were not statistically significantly different between the primary and secondary 

bypass groups. The mean survival in the primary and secondary bypass groups was 61 and 

45 months, respectively (p=0.059). The mean time to major amputation in the primary and 

secondary bypass groups was 62 and 47 months, respectively (p=0.083). The mean time 

to wound healing in the primary and secondary bypass groups was 24 and 41 months, 

respectively (p=0.051). The mean time to loss of bypass patency in the primary and 

secondary bypass groups was 54 and 37 months, respectively (p=0.404).

Discussion

We report a TF rate of 14.6% for patients with CLTI undergoing endovascular intervention. 

As compared to the TS group, the TF group was older, had a greater proportion of males 

and current tobacco users, had longer arterial lesions, and had more CTOs. While overall 

survival was not linked to TF, this group experienced higher amputation rates and slower 

wound healing. Following TF, outcomes were not different between those who received 

secondary bypass versus medical management. Finally, outcomes in the secondary bypass 

group trended towards being less favorable compared to the primary bypass group.
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While intermediate and long-term failure rates caused by restenosis or recurrent disease 

after endovascular intervention are well described, immediate TF rates following attempted 

endovascular intervention for CLTI are often under discussed outside of randomized 

controlled trials. It is likely the near 0% TF rates reported in many industry-sponsored 

device trials are a function of their highly selected populations and strict inclusion criteria 

that probably underestimate real-world TF rates. TF most commonly results from the 

inability to cross the arterial lesion or immediate failure of recanalization and has been 

linked to calcification and anatomic severity of disease.21–23 Real-world failure rates appear 

to have decreased in the last 20 years, with the 2005 BASIL RCT reporting the highest rate 

at 27%, and our TF rate of 14.6% is in good agreement with the recent BEST-CLI trial’s 

report of 15% TF.6,7,14

Our findings agree with other reports that increased age is associated with TF.4 Additionally, 

the TF group had a greater proportion of males and recent tobacco users (i.e., quit <10 

years ago) which is expected given the independent association of these characteristics 

with arterial calcification: the best predictor of TF.22,23 Age, male sex, and tobacco use 

are important patient characteristics as they are also strongly associated with worse overall 

outcomes in CLTI along with other characteristics and comorbidities including chronic 

kidney disease, congestive heart failure, poor nutrition, non-White race, and high WIfI 

stage.4,21,24,25 While our work did not identify differences in WIfI stage between the TS 

and TF groups, WIfI stage is useful in predicting the benefit of revascularization.26 This 

finding suggests the WIfI classification system is less suited to predicting TF despite its 

documented utility in predicting benefit of revascularization. Unsurprisingly, limb salvage 

and wound healing were less favorable in our TF group as compared to the TS group, and 

instead resembled outcomes of patients with untreated CLTI.18

We did not identify differences in disease level with TF, but the TF group suffered from 

longer arterial lesions and CTOs more commonly compared to the TS group. Clinical 

experience supports these observations, as lesion lengths and CTOs are associated with 

higher TF rates. However, it is likely that other anatomic characteristics (e.g., calcification, 

runoff vessel quality, and patency of pedal vasculature) and risk factors not captured in this 

study also influenced the outcome of our TF group.

Outcomes were not statistically significantly different between patients who went on 

to receive a secondary bypass or manage their CLTI medically, though group sizes 

limited statistical power. Interestingly, this contrasts with generally improved outcomes 

in patients who receive a bypass after mid or long-term restenosis or reocclusion of 

endovascular intervention, which has been the focus of past work.27,28 Loss of target 

zone availability after failed endovascular intervention may worsen outcomes of subsequent 

bypass. Additionally, the temporal delay between TF and secondary bypass could influence 

outcomes for certain patients. If wounds worsen due to delayed revascularization, the 

feasibility of limb salvage after bypass may be affected. We did not find changes in anatomy 

or WIfI stage for any patients that received secondary bypass after TF, and all patients 

received their bypass less than two weeks after TF. Given this, and the fact there were no 

differences in WIfI stage between the TS and TF groups in the first place, it is hard to link 
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differences in wound status to outcomes after medical management or secondary bypass 

based on our data.

It is possible the intensity of our wound care regimen may have masked the benefit of 

secondary bypass. The benefits of a standardized, systematic approach to wound care are 

well-documented, so the every two to four week multidisciplinary wound care follow up 

provided at our institution to the medical management group may have limited the detection 

of a benefit to secondary bypass.29–31 However, all patients, including secondary bypass 

patients, received the same level of care and follow up prescribed by Wound Healing Society 

guidelines, so we are unable to determine the extent to which wound care modified our 

results.20 Furthermore, the benefits of revascularization for CLTI are clear, especially with 

regards to amputation rates.1,32 Therefore, the comparable outcomes between patients who 

received medical management or secondary bypass after TF in our work may be due to 

small sample sizes and excellent wound care instead of true non-inferiority of medical 

management. While we suspect secondary bypass may be the superior approach in many 

cases based on clinical experience, large multi-institution studies are essential to determine 

the optimal course for patients after TF. In the meantime, decisions for secondary bypass 

should be made using a patient-centered shared decision-making model that incorporates 

patient preferences (e.g., life expectancy, prioritized outcomes, etc.), anatomic evaluation 

(e.g., WIfI stage, vein availability, runoff vessel quality), and clinical context (e.g., operative 

risk).

The secondary bypass group was older and had more tibial disease than the primary bypass 

group. While outcomes between the groups were not statistically different, the secondary 

bypass group trended towards increased mortality, shorter time to major amputation, and 

slower wound healing. Though small cohort sizes limited the detection of meaningful 

differences between these two groups, the clinically meaningful differences in outcomes 

should prompt continued investigation. Possible explanations for these trends include 

damage to target zones from the prior attempted endovascular intervention or a bias to 

select clinically sicker patients for initial endovascular intervention over bypass, resulting 

in a more comorbid secondary bypass group. Furthermore, the trends in differences 

between these groups may be explained given the age difference, a documented risk 

factor for poor outcomes after bypass.1,3,4 Our results are in slight disagreement with 

the BASIL data on secondary bypass outcomes after TF of endovascular intervention, 

which suggested a clinically failed angioplasty did not affect the results of any subsequent 

surgical intervention.7 On subgroup analysis of BASIL participants with infrapopliteal 

disease, no differences were noted between patients who received a primary bypass as 

compared to patients who received a secondary bypass, though only eight patients received 

a secondary bypass.14 Moreover, the high one-year amputation and death rates in the group 

that underwent secondary bypass suggest palliative limb care or primary amputation may 

have been the preferable course for some patients.

Selection bias is the most significant limitation of our retrospective study. The judgments 

to offer endovascular intervention, primary bypass, secondary bypass, and medical 

management were made by a vascular surgeon in the context of a patient-centered shared 

decision-making model. However, its impact on the TF and TS groups should be minimal 
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as both were offered endovascular intervention, and our main conclusions based on these 

groups should be sound. Regarding TF rates, our definition of in-line flow is not as strict as 

a definition of in-line flow to the affected angiosome, which likely results in decreased TF 

rates as compared to a dataset utilizing an angiosome-based definition. Additional anatomic 

characteristics other than lesion length and presence of CTO undoubtedly also impact TF 

rates, and clinical events following TF may further affect the outcomes we observed.

Selection bias most significantly affects our conclusions in the secondary bypass versus 

medical management and primary versus secondary bypass groups. Our analyses in these 

groups is also greatly limited by our small sample sizes, so conclusions pertaining to these 

groups should be taken carefully in the context of individualized patient care. Lastly, none of 

the predictors are independently associated with our outcomes due to small sample sizes and 

the lack of a robust multivariable model. Future work in collaboration with other institutions 

is necessary to generate a larger patient base with sufficient statistical power to inform 

clinical decisions.

Conclusion

CLTI is a highly morbid condition experienced by patients late in life. While work in 

the past few decades has identified characteristics of patients best suited for endovascular 

treatment, a meaningful minority of patients experience TF. We report detailed long-

term outcomes of this patient population, and the natural history of these patients 

resembles untreated patients. The complex clinical course after TF presents challenges for 

management, and future work is necessary to identify patients who are likely to experience 

TF or benefit from bypass thereafter.
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ARTICLE HIGHLIGHTS

Type of Research:

Single-center retrospective cohort study

Key Findings:

Of the 212 limbs that underwent attempted endovascular intervention to manage their 

chronic limb-threatening ischemia, 31 (14.6%) experienced immediate technical failure. 

As compared to technically successful interventions, patients after technical failure 

experienced worse limb salvage (p=0.047) and wound healing (p=0.028). Outcomes were 

not affected by subsequent bypass.

Take home Message:

Primary limb salvage outcomes are worse after immediate technical failure of 

endovascular intervention for chronic limb-threatening ischemia, and patients may not 

be rescued by subsequent bypass.
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Figure 1. 
Numbers of limbs that underwent primary bypass and attempted endovascular intervention 

are displayed. Following technical failure of endovascular intervention, patients underwent 

either secondary bypass or medical management.
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Figure 2. 
Kaplan-Meier plots are shown for the primary outcomes of patients who attempted 

endovascular intervention: survival (A), limb salvage (B), and wound healing (C). Functions 

are grouped by technical result of endovascular intervention: technical success (TS) shown 

in dashed green and technical failure (TF) shown in solid blue. Censored values are shown 

with “+”. Curves are truncated where standard error exceeded 10%. Survival functions did 

not differ between groups (p=0.087), but limb salvage and wound healing functions differed 

between groups (p=0.047 and p=0.028, respectively).
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Table I:

Characteristics of patients that underwent attempted endovascular intervention are shown.

Technical Failure Technical Success

Patient Characteristics N=31 N=181 p-value

Age 72.5 ± 12.7 64.7 ± 11.1 <0.001*

Male Sex 27 (87.1%) 108 (59.7%) 0.003*

Ethnicity 0.939

White 19 (61.3%) 105 (58.3%)

Black 12 (38.7%) 73 (40.6%)

OtherΔ 0 (0%) 2 (1.2%)

Current Tobacco Use or Quit <10 years ago 18 (58.1%) 62 (34.8%) 0.014*

Diabetes Mellitus (DM) 20 (66.7%) 114 (80.0%) 0.102

Hypertension (HTN) 25 (89.3%) 159 (89.8%) 0.930

Dialysis Dependent 8 (26.7%) 37 (21.1%) 0.499

Hyperlipidemia (HLD) 27 (90.0%) 155 (86.6%) 0.607

Cardiac Statusβ 0.548

SVS Grade 1 13 (41.9%) 61 (33.9%)

SVS Grade 2 1 (3.2%) 14 (7.8%)

SVS Grade 3 11 (35.5%) 79 (43.9%)

SVS Grade 4 6 (19.4%) 26 (14.4%)

Pulmonary Statusβ 0.446

SVS Grade 1 21 (70.0%) 116 (64.1%)

SVS Grade 2 1 (3.3%) 25 (13.8%)

SVS Grade 3 5 (16.7%) 25 (13.8%)

SVS Grade 4 3 (10.0%) 15 (8.3.%)

SVS WIfI 0.969

Stage 1 4 (19%) 28 (18.3%)

Stage 2 5 (23.8%) 32 (20.9%)

Stage 3 5 (23.8%) 44 (28.8%)

Stage 4 7 (33.3%) 49 (32%)

Level of Disease†

Aortoiliac 3 (9.7%) 22 (12.2%) 0.693

Femoropopliteal 21 (67.7%) 139 (76.8%) 0.279

Tibial 16 (51.6%) 77 (42.5%) 0.347

Lesion Length (cm) 25.51 ± 14.95 15.35 ± 11.65 0.001*

CTO Present 31 (100%) 77 (42.5%) <0.001*

Patients with unknown characteristics were excluded from applicable denominators.

*
Statistically significant difference between groups (p<0.05).

Δ
Excluded from analysis.

β
Reported according to SVS standards.21
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†
Some patients had disease at multiple levels.
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