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Introduction 
The purpose of this study is to investigate risk factors for renal function decline after elective 
endovascular infra-renal abdominal aortic aneurysm repair and to identify the rate and risks of 
subsequent progression to dialysis. Specifically, we investigate the long-term impact of supra-
renal fixation, female gender, and physiologically stressful perioperative events on renal 
function following EVAR. 
 
Methods 
Review of all EVAR cases in the Vascular Quality Initiative between 2003 and 2020 was 
conducted to investigate variable associations with three primary outcomes: postoperative 
acute renal insufficiency (ARI); greater than 30% decline in glomerular filtration rate (GFR) in 
patients beyond 1 year of follow up; and new onset dialysis requirement at any point in follow 
up. Binary logistic regression analysis was performed for the events of acute renal insufficiency 
and new onset dialysis requirement. Cox proportional hazard regression was performed 
regarding long term GFR decline. 
 
Results 
Postoperative ARI occurred in 3.4% of patients. Significant (p<.05) association with 
postoperative ARI was noted for : age (OR 1.014/year, 95% CI 1.008-1.021); female gender 
(OR1.44, 95% CI 1.27-1.67); hypertension (OR 1.22, 95% CI 1.04-1.44); chronic obstructive 
pulmonary disease (OR 1.34, 95% CI 1.20-1.50); anemia (OR 4.24, 95 % CI  3.71-4.84); 
reoperation at index admission (OR 7.86, 95% CI 6.47-9.54); baseline renal insufficiency (OR 
2.29, 95% CI 2.03-2.56); larger aneurysm diameter; increased blood loss; and higher volumes of 
intra-operative crystalloid.  
 
Risk factors (p<.05) correlating with  a decline of 30% in GFR at any time beyond 1 year were: 
female gender (HR 1.43, 95% CI 1.24-1.65); body mass index (BMI) less than 20 (HR 1.34, 95% CI 
1.03-1.74); hypertension (HR 1.38, 95% CI 1.15-1.64); diabetes (HR 1.34, 95% CI 1.17-1.53);  
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COPD (HR 1.21, 95% CI 1.07-1.37); anemia (HR 1.92, 95% CI 1.52-2.42); baseline renal 
insufficiency (HR 1.31, 95% CI 1.15-1.49); absence of discharge ace-inhibitor (HR 1.27, 95% CI 
1.13-1.42); long term re-intervention (HR 2.43, 95% CI 1.84-3.21) and larger AAA diameter.  
 
New onset dialysis following EVAR occurred in  .47 % meeting inclusion criteria. Higher rate 
(p<.05) of new onset dialysis was associated with age (OR 1.03/year, 95% CI 1.02-1.05); 
diabetes (OR1.376, 95% CI 1.005-1.885); baseline renal insufficiency (OR 6.32, 95% CI4.59-8.72);  
Reoperation at index admission (OR 2.41, 95% CI 1.03-5.67); postoperative ARI (OR 23.29, 95 % 
CI 16.99-31.91); absence of beta blocker (OR 1.67, 95% CI 1.12-2.49); long term graft 
encroachment on renal arteries (OR 4.91, 95% CI 1.49-16.14). 
 
Conclusions 
New onset dialysis following EVAR is a rare event. Physician dependent variables influencing 
renal function following EVAR include blood loss, arterial injury, and reoperation. Supra-renal 
fixation is not associated with postoperative acute renal insufficiency or new onset dialysis in 
long term follow up. Renal protective measures are recommended for patients with baseline 
renal insufficiency undergoing EVAR as acute renal insufficiency following EVAR portends a 20 
fold increased risk of new onset dialysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
5 | P a g e  

Society for Vascular Surgery Patient Safety Organization, All Rights Reserved 
 

 
Table I : Risk Factors for Acute Renal Insufficiency (ARI) Following EVAR. Binary Logistic 

Regression. 
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Table III : Risk Factors for Greater than 30% Drop in GFR after EVAR. 
Minimum 1 Year Follow up.  Cox Regression Analysis. 
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Table 4: Risk Factors for New Onset Hemodialysis Following EVAR. Binary Logistic Regression for 
Outcome of New Onset  



 
 

 
11 | P a g e  

Society for Vascular Surgery Patient Safety Organization, All Rights Reserved 
 

 

2. Females are underprescribed best medical therapy before presenting 
for carotid revascularization 
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Objective/Introduction 
Current professional guidelines recommend best medical therapy (BMT) with statin agents and 
antiplatelet therapy for patients with carotid artery stenosis. Despite these guidelines, we 
hypothesize that significantly fewer females will have been prescribed best medical therapy at 
presentation for carotid revascularization compared to males. 
 
Methods 
Using the Society for Vascular Surgery’s Vascular Quality Initiative (SVS VQI) databases for 
patients who underwent carotid endarterectomy and carotid artery stenting between 03/2005 
and 11/2020, a risk factor analysis was conducted to assess the association of patient sex with 
BMT. Patients taking a statin and aspirin or a statin and a P2Y12 inhibitor were considered to 
have been prescribed BMT. Univariable comparisons and multivariable logistic regression 
models were used to assess the association of BMT with patient sex and other characteristics. 
The association of BMT with perioperative (30-day) stroke overall and stratified by sex was also 
evaluated. 
 
Results 
Of 161,460 patients who underwent carotid revascularization between 2005 and 2020, 38.6% 
(n=62,271) were female. 78.0% (n=48,563) of females and 80.91% (n=80,257) of males were on 
BMT (p≤0.001). After adjusting for sociodemographic factors and comorbidities, female sex was 
associated with significantly lower odds of BMT prescription (adjusted OR [aOR] 0.88, 95% CI 
0.85, 0.90). Other patient factors associated with significantly lower odds of BMT included 
anticoagulant use (aOR 0.54, 95% CI 0.51, 0.56), procedure urgency (aOR 0.88, 95% CI 0.85, 
0.92), older age (aOR 0.90, 95% CI 0.88, 0.92), chronic kidney disease (aOR 0.92, 95% CI 0.89, 
0.95), and ASA class 4 (aOR 0.92, 95%CI 0.89, 0.95). Factors associated with higher odds of BMT 
included history of coronary artery revascularization (aOR 1.60, 95% CI 1.54, 1.65), beta blocker 
use (aOR 1.40, 95% CI 1.36, 1.45; all, p≤0.001), ACE inhibitor use (aOR 1.39, 95% CI 1.35, 1.43),  
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and diabetes (aOR 1.11, 95% CI 1.08, 1.13). BMT was associated with lower perioperative stroke 
compared to no BMT overall and in analyses stratified by sex (all, p≤0.05; Figure 1).  
 
Conclusions 
Despite existing guidelines, females are significantly less likely to be on BMT for stroke 
prevention when presenting for carotid revascularization relative to males, even after adjusting 
for sociodemographic and comorbid factors. Perioperative stroke is significantly associated with 
BMT status regardless of sex. Development of quality measures to ensure appropriate 
prescribing of BMT are critical for primary and recurrent stroke prevention prior to presenting 
for carotid revascularization. 
 
Figure 1. Perioperative (30-day) stroke frequency in patients on best medical therapy (BMT) 
overall and stratified by sex, VQI 2005-2020. 
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3. Symptom status of patients undergoing carotid endarterectomy in 
Canada and United States 
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Corresponding author 
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Objective/Introduction 
Previous studies have demonstrated significant geographic variations in the management of 
carotid artery stenosis despite standard guidelines. To further characterize these practice 
variations, we assessed differences in patient selection, operative technique, and outcomes for 
carotid endarterectomy (CEA) in Canada vs. United States. 
 
Methods 
The Vascular Quality Initiative (VQI) was used to identify all patients who underwent CEA 
between 2010-2019 in Canada and United States. Demographic, clinical, and procedural 
characteristics were recorded and differences between countries were assessed using 
independent t-test and chi-square test. The primary outcome was the percentage of CEA 
performed for asymptomatic vs. symptomatic disease. The secondary outcomes were 30-day 
and long-term stroke or death. Associations between country and outcomes were assessed 
using univariate/multivariate logistic regression and Cox proportional hazards analysis. 
 
Results 
131,411 US patients and 701 Canadian patients underwent CEA in VQI sites during the study 
period. Patients from the US were older with more comorbidities including hypertension, 
diabetes, congestive heart failure, and chronic kidney disease. The use of a shunt, patch, drain, 
or protamine was less common in the US. Most patients had 70 - 99% stenosis, with no 
difference between regions. The percentage of CEA performed for asymptomatic disease was 
significantly higher in the US even after adjusting for demographic, clinical, and procedural 
characteristics (72.4% vs. 30.7%, adjusted OR 3.91 [95% CI 3.21 - 4.78], p < 0.001, Figure 1). 30-
day stroke/death was low (1.8% vs. 1.9%) and 1-year stroke/death was similar between groups  
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(HR 0.98 [95% CI 0.69 - 1.39], p = 0.89). The similarities in 1-year stroke/death persisted in 
asymptomatic patients (HR 0.70 [95% CI 0.37 – 1.30], p = 0.26) and symptomatic patients (HR 
1.14 [95% CI 0.74 – 1.73], p = 0.56). 
 
Conclusions:  
There are significant variations in CEA practice between Canada and US. In particular, most US 
patients are treated for asymptomatic disease, whereas most Canadian patients are treated for 
symptomatic disease. Furthermore, adjunctive procedures including shunting, patch use, and 
protamine administration are performed less commonly in the US. Despite these differences, 
perioperative and 1-year stroke/death rates are similar between countries. Future studies 
should investigate reasons for these variations and quality improvement projects are needed to 
standardize care.  
 

 
Figure 1. Percentage of carotid endarterectomies performed for asymptomatic disease in 
Canada and US.  
 
*Adjusted for demographics (age, gender, body mass index, race, ethnicity), comorbidities 
(hypertension, diabetes, smoking, coronary artery disease, congestive heart failure, chronic 
pulmonary obstructive disease, chronic kidney disease, dialysis, prior ipsilateral carotid 
endarterectomy/stent), medications (aspirin, P2Y12 antagonist, statin, beta blocker, 
angiotensin converting enzyme inhibitor), imaging findings (percent carotid stenosis), and 
procedural characteristics (urgency, anesthesia, technique, patch, shunt, drain, protamine, 
electroencephalography, stump pressure, completion doppler/duplex/angiogram, procedure 
time, and procedure year). 
Abbreviations: OR (odds ratio), CI (confidence interval). 
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Introduction 
The incidence of peripheral artery disease differs between males and females, and prior data 
has outlined sex-based differences in surgical outcomes after endovascular aortic repair, 
arteriovenous fistula creation, and critical limb ischemia. The aim of this study was to 
objectively determine the association between sex and clinical outcomes following intervention 
for aortoiliac disease. 
 
Methods 
Patients were identified in the aorto-iliac occlusive (AIO) targeted Vascular Quality Initiative 
(VQI) database who underwent aorto-bifemoral bypass surgeries determined by CPT codes 
between 2012 and 2019. Patients without one year of follow-up were excluded. Risk 
differences by gender were calculated using a binomial regression model in 30-day and 1-year 
incidence of mortality and limb salvage, as well as incidence of surgical complications prolonged 
length of stay (>10 days), reoperation and change in renal function. Inverse probability 
weighting was used to standardize demographic and medical history characteristics. 
Multivariate logistic regression models were employed to conduct analyses of the before 
mentioned clinical outcomes, controlling for known confounders.  
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Results  
Of 16,218 patients eligible from VQI data during the study period, 6,538 (40.3%) were female. 
Stratified by sex, the mean age, BMI, and race were not statistically different between the two 
cohorts. While there was no statistically significant difference detected in mortality between 
males and females at 30 days post-operatively, females undergoing aortoiliac operative 
intervention had an increased adjusted one-year mortality with an OR of 1.25 (95%CI 1.11-1.41; 
p < 0.001). Males had a higher rate of a post-operative change in renal function with a risk 
difference of -0.02 (95% CI -0.03--0.01; p < 0.001). Females had 1.2 times the odds of limb 
salvage at one year (adjusted OR 1.20, 95% CI 1.02-1.42) compared to males.  
 
Conclusions 
While there was no mortality difference between sex at 30 days, there was a significant 
increase in mortality in females after their aortoiliac intervention at one year. Male patients are 
more likely to have a decline in renal function after their procedures when compared to women 
but otherwise, post-operative complications including prolonged hospital stay, re-operation, 
and wound disruption were not statistically different between based on sex. Limb salvage rates 
at one year were higher in female patients when compared to males. Further studies could 
elucidate underlying factors contributing to sex-based differences in clinical outcomes following 
aortoiliac interventions. 
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Objectives 
National quality improvement (QI) registries such as the Vascular Quality Initiative (VQI) have 
emerged as essential tools for evaluating disparities in surgical outcomes, but it remains unclear 
whether these voluntary registries are concordant with national demographics. Therefore, we 
compared demographic characteristics in patients who underwent infrainguinal 
revascularization for symptomatic peripheral arterial disease (PAD) in the VQI to a national 
administrative database and another QI registry.   
 
Methods 
All patients who underwent inpatient infrainguinal revascularization for symptomatic PAD 
between 2016-2019 within the National Inpatient Sample (NIS), the National Surgical Quality 
Improvement Program (NSQIP), and the VQI were evaluated. Patient demographics (age, sex, 
race, ethnicity) were compared across databases using the χ2 test. As a secondary analysis, we 
assessed trends in demographic characteristics over time.  
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Results 
A total of 59,023 VQI patients, 326,730 NIS patients, and 16,152 NSQIP patients were included. 
The number of cases in VQI and NSQIP represented 18% and 4.9% of cases in the NIS, 
respectively. Across all 3 databases, median age was 68 years, the proportion of female 
patients ranged from 35-36%, and the majority of patients were White race (61-72%). NSQIP 
and VQI both reported a total of 5 race categories (White, Black, Asian, Native Hawaiian/Other 
Pacific Islander, American Indian(AI)/Alaska Native(AN)), while NIS only reported 4 categories 
(White, Black, Asian, AI/AN). VQI was the only database that separately reported patients with 
more than 1 race. Hispanic ethnicity was reported in all databases. Regarding racial and ethnic 
representation, the proportion of Black patients in VQI (21%) was similar to NIS (21%) and 
higher than NSQIP (18%, Table). However, NIS had higher proportions of Asian and Hispanic 
patients (1.7% and 12%, respectively) compared with VQI (1.0% and 8.0%) and NSQIP (1.0% and 
8.8%). Over time, Hispanic representation increased in NIS (p=.031) and VQI (p<.001), and Black 
representation increased in VQI (p<.001) but decreased in NSQIP (p<.048, Figure). There was no 
change in Asian representation over the study period.  
 
Conclusion 
NIS had the largest number of procedures and best represents the national experience. 
Compared with NIS, VQI had similar representation of Black patients but lower representation 
of Asian and Hispanic patients. This difference may reflect inconsistencies in race/ethnicity data 
collection and reporting across databases or may highlight true underrepresentation of these 
populations in VQI. Despite improvement over the study period, VQI should consider 
foundational support to recruit additional centers servicing higher proportions of Asian and 
Hispanic patients.  
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Table 
Demographic characteristics of patients undergoing inpatient infrainguinal revascularization for 
symptomatic peripheral arterial disease, by database. 
 

% or median (IQR) NIS NSQIP VQI P value 
Total patients 326,730 16,152 59,023   
Age, years 68 (61, 77) 68 (61, 76) 68 (60, 76) 0.022 
Age category       
   <60 years 72,850 (22%) 3489 (22%) 13,259 (23%) <0.001 
   60-69 years 105,215 (32%) 5207 (32%) 19,322 (33%)   
   70-79 years 91,295 (28%) 4685 (29%) 16,152 (27%)   
   80-89 years 47,700 (15%) 2339 (15%) 8674 (15%)   
   ≥90 years 9670 (3.0%) 432 (2.7%) 1616 (2.7%)   
Female sex 117,360 (36%) 5643 (35%) 21,406 (36%) <0.001 
Race      <0.001 
   White 206,925 (71%) 9862 (61%) 42,436 (72%)   
   Black 59,785 (21%) 2893 (18%) 12,150 (21%)   
   Asian 5060 (1.7%) 164 (1.0%) 561 (1.0%)   
   Native Hawaiian or Other Pacific Islander 

 NR 0 (0.0%) 103 (0.2%)   
   American Indian or Alaska Native 2420 (0.8%) 0 (0.0%) 352 (0.6%)   
   Other 8180 (2.8%) 3172 (20%) NR   
   More than 1 race  NR NR 168 (0.3%)   
   Unknown 7465 (2.6%) 0 (0.0%) 3253 (5.5%)   
Hispanic ethnicity 36,895 (12%) 1172 (8.8%) 4720 (8.0%) <0.001 

NIS = National Inpatient Sample; NSQIP = the National Surgical Quality Improvement Program; VQI = Vascular 
Quality Initiative; NR = not reported 
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Figure. Representation of select racial and ethnic groups among patients undergoing inpatient 
infrainguinal revascularization for symptomatic peripheral arterial disease in the Vascular 
Quality Initiative and National Inpatient Sample from 2016-2021. P<.05 indicates significant 
increase in representation over time.  
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Objective 
Popliteal artery aneurysms (PAA) are rare in women with only about 5% of all PAA occurring in 
women. Data in this area are equally scarce. The aim of this study is to investigate if sex disparities 
exist in patients treated with open PAA repair (OPAR). 
 
Methods 
We reviewed all patients with PAA who were treated with OPAR in the Vascular Quality Initiative 
(VQI) from January 2010 to July 2021. Univariate analyses and multivariable Logistic/Cox 
regression analyses controlling for potential confounders were performed. Study outcomes 
included primary patency, major amputation, overall survival, and amputation-free survival at 
one year. 
 
Results 
The study included 3,807 adult patients, of which 4.2% (n=160) were women. Female patients 
were younger (66.1 years vs. 68.3 years, P=0.012), and less likely to have coronary artery disease 
(14.5% vs 23.4%, P=0.009), but more likely to be on aspirin (69.2% vs 60.4%, P=0.019), statins 
(67.8% vs 60.4%, P<0.001) and to undergo repair for symptomatic disease (77.5% vs 64.1%, 
P=0.001). There was no difference between women and men with regards to primary patency 
(95.2% vs 90.8%, P=0.230) and overall survival (94.3% vs 96.1%, P=0.270). Amputation-free 
survival was lower for women compared to men (91.4% vs 95.3%, P=0.033). This was driven by 
lower freedom from major amputation in women (96.1% vs 98.9%, P=0.010, Figure 1). After 
adjustment for confounders, there were no differences between women and men with regards 
to loss of primary patency and all-cause mortality. For symptomatic PAA, the risk of major 
amputation was threefold higher for women (aHR, 3.09; 95%CI, 1.05-9.06; P=0.040), and the risk  
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of the composite endpoint of major amputation or death was two-fold higher for women 
compared to men (aHR, 1.97; 95% CI, 1.02-3.79; P=0.043).  
 
Conclusions 
In this large national study of patients with PAA, women were more likely to be treated for 
symptomatic PAA. The risk of one-year major amputation was three-fold higher for women with 
symptomatic PAA compared with men with similar presentation. Appropriate early treatment of 
popliteal aneurysms in women before they become symptomatic could optimize limb salvage 
outcomes. 
 
 
Figure 1. Freedom from major amputation 
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7. Effects of Peripheral Arterial Disease Interventions on Survival: A 
Propensity-Score Matched Analysis Using VQI Data 
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Dipankar Mukherjee, 1 Chang Liu, 2 Amna Jadali, 1 Elizabeth Lewis, 1 and Richard Neville 1 
 
Background 
Atherectomy is currently being used extensively for occlusive peripheral artery disease (PAD) 
interventions without proven benefits. This analysis examines the effects of atherectomy and 
other endovascular interventions on patient survival. Objectives: The aim of this study is to 
compare overall survival for patients undergoing PAD endovascular interventions, such as plain 
old balloon angioplasty (POBA), stent deployment and atherectomy. 
 
Methods 
Propensity score matched cohorts were constructed to conduct pairwise comparisons of overall 
survival in patients who underwent stenosis and occlusive PAD interventions between May 
2011 and February 2020 using Vascular Quality Initiative (VQI) regional registry data. Inverse 
probability treatment weighting method was used to compare secondary outcomes of in-
hospital mortality, length of stay, complications and major amputations. Comparative analysis 
was performed for POBA vs stenting, POBA vs atherectomy, and stenting vs atherectomy.  
 
Results 
A total number of 15281 eligible cases were identified. After propensity score matching, 6094, 
4032, and 3312 cases were used to compare POBA versus stent deployment, POBA versus 
atherectomy and stent versus atherectomy, respectively. Stent deployment had significantly 
better overall survival compared with POBA and atherectomy ( P < 0.001). Multivariable Cox 
proportional hazard models suggested stenting was associated with a reduction in mortality 
hazard by 30% compared with POBA (HR: 0.7; 95% CI: 0.6–0.82; P < 0.001) and a 40% mortality 
reduction compared with atherectomy (HR: 0.6; 95% CI: 0.48–0.75; P < 0.001). No significant 
difference was found between POBA and atherectomy. There was no statistical difference in 
other secondary outcomes which were comparable among all cohorts.  
 
Conclusions 
Stent deployment was significantly superior to POBA and atherectomy in terms of overall 
survival with comparable complication and amputation rates. The natural history of PAD 
patients presenting with claudication is associated with an extremely low annual mortality risk. 
Therefore, further examinations of outcomes, especially in regards to mortality rates, both 
POBA and atherectomy on the management of PAD patients especially those presenting with 
claudication is warranted. 
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Authors  
Abdul Kader Natour, MD, Alexander Shepard, MD, Robert Cuff, MD, O.W. Brown, MD, Nick 
Mouawad, MD, Mark Mattos, MD, Timothy Nypaver, MD, Peter Henke, MD, Loay Kabbani, MD 
 
Objective 
To determine if preoperative vein mapping (PVM) was associated with increased use of 
autogenous venous conduits in a real-world registry of lower extremity infra inguinal bypass 
(IIB).  
 
Methods 
A retrospective review of a statewide vascular surgery registry was queried for all patients 
between 2012 and 2020 who underwent IIB. We excluded trauma patients and patients with 
acute limb ischemia, and previous lower extremity bypasses. Preoperative, and intraoperative 
variables were analyzed, and post-operative outcomes were correlated with the use of PVM. 
 
Results 
A total of 5540 patients were included in the study. The average age was 67 years. Sixty-nine 
percent of the cohort were male, and 81% were white. PVM was performed on 2532 patients 
(45%). Patients who underwent PVM were more likely to be white (83% vs 79%, P<0.001), and 
have commercial insurance (24% vs 21%, P=0.001). They also had significantly higher BMI, were 
more likely to be diabetic, and presented with more chronic limb-threatening ischemia and 
lower ankle-brachial indices (ABIs). Patients who did not undergo PVM were more likely to be 
current smokers and have a history of COPD. A venous conduit was significantly more likely to 
be used in patients who underwent pre-op vein mapping (69% vs 28%, P<0.001). When looking 
at patients who underwent IIB with a venous conduit; Intra-operative blood loss was 
significantly less and 30-day transfusion tended to be lower in patients who had PVM (290mL vs 
323mL, P=0.032; 30% vs 26%, P=0.07), although no significant difference was seen with the 
length of procedure (P=0.44). Intraoperative angiogram/duplex ultrasonography to establish 
technical adequacy was more commonly used in the PVM subgroup (39% vs 32% P<0.001) and 
was more likely to be reported as normal. No significant difference was found in terms of short-
term outcomes (LOS, neurologic, renal or cardiac complications, 30-day patency, readmission, 
and death) or for SSI variables (30-day readmission for wound infection, need to return to OR 
for infection). 
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Conclusions 
Most patients do not have PVM before their IIB. Patients who undergo PVM are more than 
twice as likely to have a venous conduit used for their bypass. In patients who underwent 
autogenous venous conduit bypass, post-operative imaging to establish technical adequacy was 
performed more frequently in patients who underwent PVM and was more likely to be 
reported as normal. Despite no change in 30-day or 1-year patency, PVM may be a marker for 
physicians who are interested in best practices for IIB. 
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Objectives/Introduction 
In patients undergoing above or below-knee bypass, autologous venous grafts are considered 
the preferred conduit for revascularization. When vein is not available, PTFE grafts are also 
frequently used as an alternative conduit. The results of studies comparing the two have varied 
significantly. Most have been single institution reviews that do not capture a large-scale, real-
world experience, which is the benefit of utilizing the VQI database. This study seeks to 
determine if the type of conduit, either PTFE or venous, has any effect on postoperative 
outcomes for patients undergoing either above or below knee bypass. This includes primary 
outcomes such as post-operative infection rates, patency, limb salvage, and discharge 
destination. 
 
Methods 
This is a longitudinal retrospective cohort study conducted on patients undergoing above or 
below knee bypass surgery from the inception of the VQI database to the present. Descriptive 
statistics of patient characteristics were generated to describe the cohort. We evaluated the 
effect of type of conduit on outcomes (patency, limb salvage, post-operative infection, and 
destination of discharge) using multivariate logistic regression and nearest neighbor propensity 
score match model. We also conducted a subgroup analysis to study differences in outcomes 
based on graft placement above or below the knee. 
 
Results 
The odds of a prosthetic graft remaining patent are about 32% lower than the odds of a venous 
graft remaining patent (OR = 0.68, p< 0.0001). The odds of amputation for a patient receiving a 
prosthetic graft are about 33% higher than the odds of amputation for a patient receiving a 
venous graft (OR = 1.33, p < 0.0001). The odds of post-operative infection for patients with 
PTFE grafts are about 32% higher than the odds of post-operative infection for patients with 
venous grafts (OR = 1.32, p > 0.0001). Finally, there was no statistically significant difference 
between the odds of being discharged home when comparing prosthetic and venous grafts (OR 
= 1.01, p = 0.7680). Our nearest neighbor propensity score match model confirmed these 
results. When comparing venous grafts above vs. below knee, above-knee performs better in  
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patency, limb salvage, and discharge destination. Venous grafts perform better above the knee 
for limb salvage and discharge destination.  
 
Conclusions 
Our data confirms smaller institution-specific studies on patency and limb salvage utilizing a 
national database and a larger final cohort. Our results also demonstrate the superiority of GSV 
grafts for the prevention of postoperative infection. The vascular surgery field has a unique 
patient population with high rates of co-morbidities that make treatment particularly 
challenging. The findings of this study can be used to guide provider practice and help 
determine what conduit is most appropriate based on national data on long-term outcomes, 
something that has not yet been possible. The utilization of the VQI makes this research 
uniquely primed to help the field of vascular surgery improve patient outcomes. 
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10. Outcomes Following Endovenous Ablation Therapy for Obese 
Patients with Lower Clinical CEAP Class 
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Objectives/Introduction 
Endovenous ablation is a prevalent treatment option in patients with severe venous disease. 
However, the decision to intervene on patients with milder disease (cCEAP 2 & 3) is less clear 
and becomes further complicated in patients suffering from obesity, a disease known to have 
positive associations with venous disease severity. The current literature on treatment in 
patients with less severe disease is minimal and even more scarce concerning obese 
populations. The objective of this study was to use the VQI database to evaluate outcomes 
following endovenous ablation in obese patients with lower cCEAP classifications.  
 
Methods 
Using the SVS-VQI database, we retrospectively analyzed the initial procedure of all patients 
with a cCEAP score of 2 or 3 who underwent endovenous ablation (thermal or laser) from Jan 
2015-Dec 2021. Patients were grouped by obesity defined as a BMI ≥ 30 and excluded based on 
absence of follow up data. Our primary outcomes were change in cCEAP and VCSS from 
procedure to initial follow up. Secondary outcomes included the change in patient reported 
outcomes (PROs) (reported on a 1-5 scale) at follow up, frequency of follow up complications 
and recanalization of treated veins. cCEAP, VCSS and PROs were analyzed using t-test 
comparison of mean change with significance confirmed by multiple variable ordered logistic 
regressions. Complications and recanalization were assessed using fisher exact tests with 
significance confirmed by multiple variable binomial logistic regressions. 
 
Results:  
11,018 patients met our criteria, of which 7,150 (64.9%) where classified as non-obese and 
3,868 (35.1%) classified as obese. Obesity was associated with significantly lower Δ cCEAP (-0.70 
vs  -0.84, p<0.001), but no significant difference in ΔVCSS. Of the PROs, obesity was found to be 
significantly associated with larger changes in of heaviness (-1.68 vs -1.61, p=0.05), swelling    (-
1.52 vs -1.37, p<0.001) throbbing (-1.42 vs -1.24, p<0.001) and itching (-0.86 vs -0.74, p<0.001). 
These data showed no difference in change of achiness, appearance or impact on work. Obese 
patient showed a higher incidence of superficial phlebitis (1.7% vs 0.9%, p=0.001), but a lower  
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incidence of treatment related pigmentation (0.4% vs 0.9%, p=0.013). No difference was found 
for any other complications (bleeding, blistering, DVT, hematoma, paresthesia, treatment 
induced ulcer, infection, proximal thrombus extension) or recanalization. 
 
Conclusions 
These data suggest that while obese patients in cCEAP classes 2 and 3 still experience disease 
improvement following endovenous therapy, it is to a lesser degree than their non-obese 
counterparts. However, obese patients do experience far better resolution in most of their 
symptoms. Therefore, it could be argued that obesity should not impact the decision of 
endovenous intervention as improvement of their condition is still seen and they will 
experience better resolution in their symptoms.  
 
Table: Significant outcomes following endovenous treatment in patients with cCEAP classes 
of 2 and 3.  

 Univariate Multivariate 

Outcome  
Non-Obese 
(n=7,150) 

Obese 
(n=3,868) P-value  OR 95% CI P-value 

Δ cCEAP -0.84 (0.94) -0.70 (0.96) <0.001 1.21 1.11-1.32 <0.001 
Δ Heaviness -1.61 (1.58)  -1.68 (1.62)  0.050 0.81 0.72-0.91 0.001 
Δ Swelling -1.37 (1.56) -1.52 (1.63) <0.001  0.82 0.75-0.89 <0.001 
Δ Throbbing -1.24 (1.49)  -1.42 (1.57)  <0.001 0.68 0.61-0.76 <0.001 
Δ Itching -0.74 (1.42) -0.86 (1.53)  <0.001 0.83 0.76-0.91 <0.001 
Δ Appearance -1.59 (1.36)  -1.49 (1.40)  0.001 0.95 0.85-1.08 0.494 

Complications       
Overall  
complications 442 (6.8)  259 (7.5) 0.188 - - - 
Pigmentation 57 (0.9) 15 (0.4)  0.013 0.53 0.30-0.94 0.029 
Superficial Phlebitis 60 (0.9)  59 (1.7) 0.001 1.75 1.19-2.55 0.004 

 “Δ” variables in univariate analysis are reported as negative numbers, representing a 
beneficial decrease in score following treatment. 
 
Continuous Variables are reported as mean (S.D.) and categorical variables are reported as 
number of patients (frequency). All values found to be significant univariately were assessed 
by multivariable analysis.  

l B). 
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