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Abstract

Background: The objective of this study was to categorize the presentation and treatment
of acute limb ischemia (ALI) in young patients and compare adverse outcomes following
revascularization when compared to older patients.

Methods: All patients presenting to a multi-institution health system with ALI from 2016

to 2020 were identified. Presenting features, operative details, and outcomes were included in
the analysis. Patients with existing peripheral arterial disease (acute on chronic) were analyzed
separately from patients without (de novo thrombosis/embolus). Within these groups, young
patients (age < 50) were compared to older patients (age > 50). Three-month major adverse limb
event-free survival (MALE-FS) was the primary outcome.

Results: 232 patients (60 + 16 years, 44% female, 87% white race) were included in the analysis.
119 patients were in the acute on chronic cohort while 113 were in the de novo thrombosis/
embolism cohort. Age did not affect outcomes overall (p = .45) or in acute on chronic patients

(p = .17). However, in the de novo thrombaosis/embolism cohort, patients < 50 years old had

worse MALE-FS compared to patients >50 years old (HR 2.47, 95% CI 1.08-5.68; p = .03) after
adjusting for Rutherford class, time from presentation to the operating room, and smoking status.
In this group, there were similar trends in operative approach across ages (endovascular 12% vs.
14%, open 48% vs. 41%; hybrid 41% vs. 45%; p =.78). In young patients, embolism was more
likely from a proximal arterial source (71%) whereas in older patients, source of embolism was
more often cardiac (86%). There were equal rates of hypercoagulable disease across age groups
(10% vs. 10%; p = .95). In-hospital mortality was 3% overall (5% in acute on chronic patients, 3%
in patients with de novo events).
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Conclusions: Despite advances in interventional options, in patients with ALI due to de novo
thrombosis or embolus, young age is associated with worse short-term limb related outcomes.

Table of Contents Summary:

This retrospective study captured all patients who underwent operative treatment of acute limb
ischemia. Short-term major adverse limb event-free survival was worse in young patients who did
not have a previous diagnosis of peripheral artery disease. This represents a high-risk population
and should warrant a lower threshold for anticoagulation after revascularization.
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INTRODUCTION

Acute limb ischemia (ALLI) affects an estimated 14 per 100,000 individuals per year.!

AL is associated with high morbidity and mortality, with reported one-year amputation
rates of 11% and one-year mortality rates as high as 40%.2 In recent years, endovascular
interventions have shown comparable patency to open techniques with reduced morbidity
and mortality.3# Despite these evolving interventional technologies, limb salvage following
ALI remains poor.>8

Younger patients are a particularly under-investigated group in acute limb ischemia and
may have an elevated risk of adverse events compared to older counterparts. Those with

an inherited thrombophilia, which may manifest in younger patients, have also been shown
to have worse outcomes after revascularization for treatment of peripheral arterial disease.’
Furthermore, patients younger than 50 years old with peripheral arterial disease have been
identified as a group that is under-prescribed indicated medical therapy.® As with chronic
disease, these factors may complicate the management of acute limb ischemia in young
patients. There has yet to be a study that directly compares risk factors and outcomes in ALI
between old and young patients.

Therefore, the objective of this study was to outline age related differences in acute limb
ischemia presentation and outcomes, and to identify factors that may contribute to poor
outcomes specifically in young patients. We hypothesized that young patients would have
worse short-term outcomes following acute limb ischemia compared to older patients.

METHODS

Patient population

All patients who underwent an operation for ALI at UPMC, a multi-hospital healthcare
system including both academic and community hospitals, from January 2016 to January
2020 were included. This time period was chosen to evaluate the use of current techniques,
including endovascular, open, and hybrid techniques, for revascularization for ALI. The
time frame also included ALI prior to the COVID pandemic, as the ALI observed in
COVID patients seems to have exceptionally poor outcomes.®0 The electronic medical
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record (EMR) was reviewed to capture patient demographics, co-morbidities, medications,
in-hospital variables, operative variables, and outcome variables. Patients were deemed

to be hypercoagulable if they had a positive hypercoagulable panel at any point. This
study was approved by the University of Pittsburgh’s Human Research Protection Office
(STUDY21100134).

Primary outcome

Major adverse limb event-free survival (MALE-FS) was the primary outcome. MALE-FS
was a composite outcome that included ipsilateral vascular reintervention, major amputation
(below-knee or above-knee), or death.11 MALE-FS was evaluated at three months as a
marker of short-term outcomes following ALI.

The association between age and MALE-FS was moderated by prior history of PAD (p-
value of interaction = .02). Therefore, the effect of age on MALE-FS for patients with prior
documented PAD was analyzed separately from patients with no documented prior PAD
(Supplemental Figure 1). Patients with documented prior PAD in the electronic health record
were included in the acute on chronic cohort. Patients with no documented prior PAD were
considered to have de novo thrombosis/embolism and included both in situ thrombosis and
embolism. We excluded any patients with ALI due to aortic dissection. Within these groups,
young patients (age < 50) were compared to older patients (age > 50).

Statistical analysis

Data were analyzed with Stata version 16 (StataCorp LP, College Station, Texas).
Continuous variables are reported as mean + standard deviation or median (interquartile
range [IQR]) and were compared between cohorts using Student’s T-tests for parametric
variables and Mann-Whitney U tests for non-parametric variables. Categorical variables are
presented as frequency (%). Chi-squared testing was used unless frequency (expected <5)
required Fisher’s exact testing.

Outcomes were plotted with Kaplan-Meier curves comparing MALE-FS using log rank
testing. Multivariable cox regression analyses were chosen to identify factors contributing
to MALE-FS. All variables with a P < .10 were included in the final model. Hazard Ratios
(HR) and their corresponding 95% confidence intervals (CI) were reported as measures

of associate factors. The study followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guidelines.12

Sensitivity analyses

Several sensitivity analyses were performed on this patient population. Both the Kaplan-
Meier and multivariable cox regression analyses were performed in a similar fashion to the
primary analysis on patients with different age thresholds. Comparisons were made between
acute on chronic and de novo thrombosis/embolism groups with age thresholds of both 40
years and 60 years old. Comparisons were also made after excluding patients who received a
major amputation at the index operation.
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RESULTS

232 patients (60 * 16 years, 44% female, 87% white race) were included in the analysis. 119
patients had prior documented PAD which were categorized as acute on chronic patients.
113 patients did not have prior documented PAD and were characterized as the de novo
thrombosis/embolism cohort. In the acute on chronic group, 32% of patients were < 50 years
old compared to 37% in the de novo thrombosis/embolism group (p = .48; Figure 1). Over
the study timeline, there were no statistically significant changes in age distribution (p = .15)
or type of intervention, endo, open, or hybrid, used (p = .85). Median follow-up was 11.5
months (IQR 2.8, 36.6 months).

Acute on chronic

Comorbidities and patient characteristics within the acute on chronic group are presented
in Table I. In the acute on chronic group, most patients were male (61%), white (92%),
with a prior (65%) or current (16%) history of smoking. More patients in the older cohort
had a history of atrial fibrillation (21%) compared to the younger cohort (5%; p = .02).
Additionally, there was a lower proportion of prior documentation of hypercoagulable
disease in the older cohort (6%) compared to the young cohort (18%; p = .05). Fifteen
percent of older patients carried an active cancer diagnosis, compared to 3% of young
patients (p = .09). On presentation, most patients in both the young (54%) and older

(46%) cohorts presented with Rutherford Class I1b ischemia (p = .73). Additionally, 36% of
patients in the older cohort experienced a prolonged (>6 hours) time from presentation to
the operating room, whereas 62% of patients in the young cohort had prolonged time to the
operating room (p = .01).

Operative characteristics in this cohort are displayed in Table I1. There were no significant
differences in type of intervention. Twenty-eight percent of patients in the older cohort
underwent endovascular only interventions compared to 31% of patients in the young
cohort. Similarly, 21% of older patients underwent open interventions compared to 21% in
the young cohort (p = .93). There were similar rates of stenting, bypass, and thrombectomy
— both percutaneous and open — as well as similar operative times. However, while

both older and young patients had similar rates of severe ischemia on presentation

(5% vs. 5% Rutherford Class 11 ischemia; p=.73), young patients in this cohort had a
significantly higher rate of amputation at index operation (1% vs. 13%, p = .01). Thirty-day
complications were also similar between ages. While not statistically significant, there was
a larger proportion of older patients requiring an amputation after index revascularization
(20%) compared to young patients (9%; p = .08). In-hospital mortality was 0% for young
patients and 8% for older patients. This was due to either multisystem organ failure
secondary to cardiogenic shock (66%) or septic shock (33%). Three-month mortality was
3% for young patients and 19% for older patients. Cause of death in these patients were

as follows: multisystem organ failure due to cardiogenic shock (33%), multisystem organ
failure due to septic shock (33%), acute renal failure (22%), and unknown (11%).

At three months, there was no difference in MALE-FS between young and older patients. In
patients < 50 years old, MALE-FS was 82% at three months compared to 79% (log rank p
value = .24; Figure 2A).
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De novo thrombosis/embolism

Comorbidities and patient characteristics within the de novo group are presented in Table

I. The proportion of male patients was similar to the proportion of female patients (50%
male). 82% of patients were white with a prior (48%) or current (12%) history of smoking.
There was a trend toward higher proportion of patients with a diagnosis of atrial fibrillation
in the older cohort compared to the young cohort (32% vs. 17%; p = .07), but this difference
was not statistically significant. There were no differences in incidence of hypercoagulable
state across groups (older 10%, young 10%; p = .95) or active cancer diagnosis (older

10%, young 10%; p =.17). Thirty two (76%) of younger de novo thrombosis patients had

a confirmed proximal source of embolism located. 26 (81%) of these were a proximal
arterial source, whereas 6 (19%) were identified to be cardioembolic. On presentation, there
were similar rates of both Rutherford Class I1a (38% vs. 39%) and Ilb (41% vs. 49%)
between age groups (p = .26). In in older patients, source of embolism was most commonly
cardiogenic (86%) whereas in young patients, embolism was more likely from a proximal
aortic or peripheral arterial source (71%, p < .01). Additionally, 42% of older patients had

a prolonged (>6 hours) time from presentation to the operating room compared to 21% of
patients in the young cohort (p = .02).

Operative characteristics in this cohort are displayed in Table 1. There were no significant
differences in type of intervention. Fourteen percent of patients in the older cohort
underwent endovascular only interventions compared to 12% of patients in the young
cohort. Similarly, 41% of older patients underwent open interventions compared to 48%

of young patients (p = .78). There were also similar rates of stenting, bypass, and
thrombectomy — both percutaneous and open. However, as with the acute on chronic group,
young patients in this cohort had higher rates of major amputation at index operation

(19% vs. 1%, p < .01). The younger cohort also had significantly longer operative times

in the de novo thrombosis/embolism group (young 203 minutes vs. older 158 minutes; p
=.01). Thirty-day complications were similar between cohorts. Rates of ipsilateral major
amputation at thirty days were similar between cohorts (older 0% vs. younger 5%; p = .18).
In hospital mortality was 0% for young patients and 4% for older patients. This was due to
either cardiogenic shock (66%) or respiratory failure (33%). Three-month mortality was 5%
for young patients and 13% for older patients. This was due to the following circumstances:
multisystem organ failure due to septic shock (38%), cardiogenic shock (13%), respiratory
failure (13%), trauma (13%) or unknown (25%).

Unlike acute on chronic patients, short-term MALE-FS at three months in older patients was
83% compared to 71% in the young cohort (log rank p-value = .04; Figure 2B).

Multivariable analyses

On multivariable cox regression, young age was not associated with MALE-FS in the
total population (HR 1.12, 95% CI 0.75-1.91; p = .44). Age was also not associated
with improved MALE-FS in the acute on chronic cohort (young age: HR 1.26, 95% CI
0.74-1.29; p = .37). However, when evaluating the de novo thrombosis/embolism cohort
separately, the younger cohort was associated with worse short-term MALE-FS after
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controlling for Rutherford Class on presentation, time to the operating room, and previous
smoking history (HR 2.47, 95% CI 1.08-5.68; p = .03).

Sensitivity analyses

Sensitivity analyses were performed by adjusting the age thresholds. Instead of stratifying
the groups at age 50, an age threshold of 40 years old was considered, while controlling
for Rutherford Class on presentation, prolonged time to the operating room, and smoking
status. There were only 17 patients who were in the < 40-year-old group, which makes the
multivariable models difficult to interpret. Given such a low sample size, the higher age
threshold of 50 years old was chosen.

An older age threshold of 60 years old was also considered. Young patients had improved
MALE-FS in the acute on chronic group (HR 0.26, 95% CI 0.13-0.52; p = .04). Age did

not have the same effects on the de novo thrombosis/embolism group when the age threshold
was 60 years old (HR 1.59, 95% CI 0.93-2.73; p = .09). Given the effect seen at age 50
seemed to become negligible at 60 years old, the age threshold of 50 years was chosen.
Furthermore, previous literature has used 50 years as an age threshold for consideration of
young patients in the treatment of peripheral arterial disease.”:8:13

After excluding patients who required a major amputation at the initial operation, similar
trends persisted. In acute on chronic patients, young age had a lower hazard of MALE-FS
(HR 0.26, 95% CI 0.07-0.99; p = .05). Whereas in de novo thrombosis/embolism, young
age had a higher hazard of MALE-FS, although not statistically significant (HR 1.64, 95%
Cl 0.84-3.19; p = .15). Patients who required amputation at index operation were included
in the analysis as this was an evaluation of all patients who present with acute limb ischemia.

DISCUSSION

Acute limb ischemia is an incredibly morbid disease process, with one-year amputation rates
as high as 37%.414 Despite the development of minimally invasive techniques and adjuncts,
outcomes remain poor.>:6 Young patients presenting with ALI are of particular importance,
as there is a paucity of data describing risk factors and outcomes in this group. Most reports
in the literature are case reports, limited to describing an ambiguous presentation of ALI in a
single young patient.15-17

While young patients are often thought to have better surgical outcomes due to less
comorbidities and less frailty, we hypothesized that young patients would have worse short-
term outcomes following acute limb ischemia compared to older patients for a number of
reasons. First, young patients are less likely to have underlying peripheral arterial disease
and may be less tolerant to an acute ischemic event. Second, young patients are less likely to
have underlying atrial fibrillation and or other known risk factors for ALI. Thus, there may
be a lower index of suspicion in these patients leading to delays in diagnosis and treatment.
Third, prior studies suggest that young patients are known to have worse outcomes after
treatment of peripheral arterial disease in the setting of hypercoagulability, therefore, we
hypothesized that there are specific risk factors that portend worse outcomes in young
patients.” As reported here, patients who are < 50 years old and do not have a history of
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documented PAD have worse MALE-FS compared to older patients who do not have a
history of PAD.

In our cohort, observed short-term MALE-FS was highest in young patients with de novo
thrombosis/embolism compared to older patients. The three-month MALE-FS in our study
cohorts ranged from 71%-82% depending on the etiology and age range. This is similar
to the large historical single-center reports in the literature,318 Medicare population,14

and most recent literature.1® Short-term limb salvage rates have not been reported in the
literature. When evaluating the cohort with de novo thrombosis/fembolism, there were higher
rates of major amputation at index operation in younger patients. This was also reflected
in lower MALE-FS at three months in patients with de novo thrombosis/embolism in
young patients. While not significant, this trend persisted despite excluding patients that
received an amputation at initial intervention. In a retrospective single center study of
young patients with both chronic and acute ALI, Torrealba et a/found that patients with
inherited hypercoagulable states are reported to have worse limb related outcomes after
revascularization.” In our cohort, there was no difference in reported hypercoagulability,
however this may be limited by the available hypercoagulability testing. In fact, there is data
to suggest that some of the genetic variants commonly included in heritable thrombophilia
testing are of little clinical relevance while there are some variants we do not test which
should be included.?0 It is difficult, therefore, to conclude that the young patients in our
cohort definitively did not have a genetic thrombophilia. The poor outcomes seen in young
patients were seen in patients without underlying peripheral artery disease, suggesting this
population may have had prothrombotic tendencies. In addition, delays in diagnosis may
have led to increased amputation rates at initial operation or lack of functional limb even
after revascularization leading to subsequent amputation.

While there was no increased time to the operating room in the young patient cohort, many
patients in our cohort were transferred from an outside facility. Potential delays in diagnosis
may have contributed to increased amputation rates at the initial operation or lack of a
functional limb even after revascularization leading to short term major amputation. Future
studies will need to identify the effects of transfer on severity of disease progression on
presentation and outcomes. Young patients in the de novo thrombosis/embolism cohort also
had longer operating room times. The reasons for this are not completely clear as younger
patients did not have significantly more extensive thrombus burden, hybrid techniques, or
fasciotomies. This could reflect poor response to thrombectomy or lysis in younger patients,
sometimes requiring redo thrombectomies or anastomasis revisions, which the authors do
observe in clinical practice.

Finally, poor tolerance to ischemic insult likely plays a role in age disparity as well. The
reduced limb salvage rates reported in young patients is limited to those without prior PAD.
Previous studies have shown no differences in limb salvage outcomes for claudication in
patients younger than 50 years old compared to older patients.13 There are several possible
explanations for this. The pathology leading to poor limb outcomes is likely separate from
underlying atherosclerosis, as patients with atherosclerosis have similar outcomes regardless
of age. An alternative explanation could be that in the even in the absence of prior known
PAD, older patients may have a degree of collateralization while their younger counterparts
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do not have that additional arterial reserve.. It could also follow that due to less collaterals,
younger patients may have been closer to a Rutherford 3 than their older counterparts,
with more severe ischemia. Regardless, young patients with no prior PAD represent a
patient population that warrants targeted therapy such as early surgical intervention, close
follow-up, and long-term anticoagulation. Future studies should evaluate to utility of these
interventions.

While most patients in the de novo thrombosis/embolism cohort were discharged on
anticoagulation, only 12% of young patients were on anticoagulation at time of presentation.
The young patients were also significantly less likely to be on antiplatelet medication.
Soudet et al performed a retrospective analysis of their single institution data and found

that compared to older patients, patients younger than 50 years old with PAD were under-
prescribed medical treatment such — leading to increased recurrence of symptoms and
increased risk of major amputation.8 This younger cohort may not only have more severe
risk factors, but they are less likely to be medically optimized. While this likely represents a
reduced utilization of health care compared to their older counterparts, there are other factors
that may lead to the under-prescription of anticoagulation or antiplatelets. For example,
many hypercoagulable tests are not ordered until a patient has already presented with a
thrombotic complication. This likely results in an under-diagnosis of hypercoagulability in
this population. Identifying these patients earlier should be a priority of future studies.

This study intentionally included acute limb ischemia patients prior to the COVID-19
outbreak. Our institution, along with many other institutions across the world, have observed
increased rates of ALI in COVID positive patients and at younger ages.%21:22 This is likely
a completely separate disease process than the ALI discussed in this report, and is thus out
of the scope of this analysis.23 Future studies should aim to evaluate the risk factors and
outcomes of AL in the setting of COVID-19.

Our study has several limitations. First, this was a retrospective analysis and relied on
retrospective review of electronic medical records. This introduces the possibility of
selection bias between groups. To ameliorate this, the data collectors for this study were
blinded to the planned analysis until after data collection. Additionally, much of the
diagnostic variables were reliant on the information coded in the electronic medical record.
While this captures the presence of a variable, it may not capture the absence of a variable,
limiting measurement reliability. Finally, the median follow-up in this series of under a
year limits long-term outcome data. Obtaining long-term follow-up data for ALI patients
is difficult in the non-randomized control trial setting due to the high rates of loss to
follow-up.# However, most patients had follow-up at three months, which is the reporting
threshold we chose.

CONCLUSIONS

In patients presenting with ALI, short-term MALE-FS was worse in patients < 50 years
old who do not have documented prior PAD independent of severity of presentation,
comorbidities, and treatment modality. Early recognition and high clinical suspicion are
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necessary in this patient population. Further study is required to explore the increased
morbidity and mortality in young patients with ALI.
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Article Highlights:
Type of Research:
Multihospital single institution retrospective cohort study
Key Findings:

In acute limb ischemia, patients <50 years old had significantly worse short-term MALE-
free survival compared to patients >50 years old (p=.02) despite similar interventional
techniques and after controlling for degree of ischemia on presentation. This finding was
seen in patients without prior diagnosis of peripheral artery disease.

Take Home Message:

In patients without a prior diagnosis of peripheral artery disease, young patients have a
higher incidence of short term major adverse limb events. In treating younger patients,
vascular surgeons should have a high suspicion for revascularization failure and consider
adjunctive therapies such as anticoagulation after revascularization.
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Figure 1.

Diagram demonstrating the study population and relevant comparative groups.
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Figure 2.

Kaplan-Meier curves of short-term MALE-FS after ALI in both acute on chronic and de

novo thrombosis cohorts.
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Demographics, comorbidities, presenting factors for each age group separated by etiology.

Table I.

Acute on chronic patients

| Age <50 N =39 | Age >50 N =80 | p-value

Age a | 42.8(6.2) | 57.3 (11.9) <.01
Gender (female) | 18w | 2@y |
Race (nonwhite) | 4(10.3) | 6 (7.6) | .63
BMI | 28.5(6.2) | 28.2(13.8) | .56
Smoking history
Former 33 (84.6) 44 (55.0) .01
Current 3(7.7) 16 (20.0)
Atrial fibrillation | 260 | wvey | o
Diabetes | 14 (35.9) | 26 (32.5) | 71
Chronic kidney disease | 8(20.5) | 13 (16.3) | .57
Creatinine | 1.11 (0.74) | 1.31(1.41) | 21
COPD | 8(20.5) | 19 (23.8) | .69
Hypercoagulable diagnosis | 7(18.0) | 5(6.3) | .05
Cancer | 1(2.6) | 12 (15.0) | .09
Prior ipsilateral intervention | 25(64.1) | 60 (75.0) | 22
Preoperative anticoagulation | 11 (28.2) | 24 (30.0) | .84
Preoperative antiplatelet | 18 (46.2) | 52 (65.0) | .05
Rutherford Class
1 4(10.3) 6 (7.5)
lla 12 (30.8) 33 (41.3) .73
b 21(53.9) 37 (46.3)
11 2(5.1) 4(5.0)
Thrombus burden on initial imaging b
Suprainguinal 9(23.1) 24 (30.0) .95
Femoral-popliteal 26 (66.7) 78 (97.5) .08
Tibial 17 (43.6) 45 (56.3) .94
> 6hrs to operating room 24 (61.5) 29 (36.3) .01

De novo thrombosis patients
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| Age <50 N =42 | Age >50N =71 | p-value

Age | 42.7 (7.0) | 69.5 (12.4) | <01
Gender (female) | 22 (52.4) | 34 (47.9) | .64
Race (nonwhite) | 9(21.4) | 11 (15.5) | 49
BMI | 2809 | w005 | s
Smoking history
Former 28 (66.7) 26 (36.6) <.01
Current 1(2.4) 13 (18.3)
Atrial fibrillation | 7aen | mEe | o
Diabetes | 9 (21.4) | 24 (33.8) | 16
Chronic kidney disease | 1(2.4) | 11 (15.5) | .03
Creatinine | 1.10 (0.69) | 1.38 (1.06) | 14
COPD | 2(4.8) | 15 (21.1) | .02
Hypercoagulable diagnosis | 4(9.5) | 7(9.9 | .95
Cancer | 1(2.4) | 7(9.9) | 17
Prior ipsilateral intervention | 4 (9.5) | 11 (15.5) | 37
Preoperative anticoagulation | 5(11.9) | 15 (21.1) | 22
Preoperative antiplatelet | 6(14.3) | 30 (42.3) | <.01
Rutherford Class
1 4(9.5) 6 (8.5)
lla 16 (38.1) 28 (39.4) .26
1lb 17 (40.5) 35 (49.3)
11 5(11.9) 2(2.8)
Thrombus burden on initial imaging b
Suprainguinal 10 (23.8) 17 (23.9) .75
Femoral-popliteal 33 (78.6) 69 (97.2) 14
Tibial 18 (42.9) 43 (60.6) .23
Source of embolism (N=57) ¢
Proximal arterial source 26 (81.3) 2(7.8) <.01
Cardiac 6 (18.8) 24 (92.3)
> 6hrs to operating 9(21.4) 30 (42.3) .02
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a. . . . L . .
Continuous variables are displayed as summary measure of mean (standard deviation) and P value from Student t-test when the variable is
normally distributed. Categorical variables are summarized by N (%), and P values are calculated from the X2 test,

Thrombus identified on initial imaging — each level is not mutually exclusive

cSource of embolism was identified on imaging of 57 de novo thrombosis/embolism patients

BMI, body mass index; COPD, chronic obstructive pulmonary disease.
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Operative details and 30-day complications for each age group separated by etiology.

Table Il.

Acute on chronic patients

Age<50N =39 | Age>50N=280 | p-value
Type of intervention a

Endovascular only 12 (30.8) 22 (27.5) 93

Open only 8(20.5) 17 (21.3)

Hybrid 19 (48.7) 41 (51.3)
stent? 11(29.2) 23(28.8) 95
Thrombolysis | 1@ | 2@y | 38
Surgical thrombectomy | 19 (48.7) | 46 (57.5) | 37
Percutaneous thrombectomy | 0(0.0) | 4(5.0) | .16
Bypass | 8 (20.5) | 22 (27.5) | 41
Stent + bypass | 1(2.6) | 2(2.5) | .83
Stent + surgical thrombectomy | 5(12.8) | 12 (15.0) | .87
Four compartment fasciotomy at index operation | 26 (66.7) | 33(41.3) | 77
Major amputation at index operation | 5(12.8) | 1(13) | .01
Operating room time (minutes) | 214.5 (144.5) | 182.3 (111.4) | .90
Transfusion requirement | 11 (28.2) | 11 (13.8) | .06
Length of stay | 10.9 (8.9) | 12.1 (11.9) | 71
Discharge anticoagulation 26 (66.7) 49 (61.3) .57

Coumadin 12 (46.2) 14 (28.6)

Lovenox 2(1.7) 4(8.2)
DOAC 8(30.8) 29 (59.2)
Other 4(15.4) 2(4.1)

Discharge antiplatelet | weas | eeoo) | s
Ipsilateral major “amputation 2(5.1) 16 (20.0) .08
Renal failure | 2(5.1) | 7(8.8) | 46
Respiratory failure | 1(2.6) | 7(8.8) | 21
Congestive heart failure | 4(10.3) | 5(6.3) | 44
Wound infection | 5(12.8) | 10 (12.5) | .90
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In-hospital mortality

| 0(0.0) | 6 (7.5) | 79

3-month mortality

| 1(26) | 15 (18.8) | 32

De novo thrombosis

| Age <50 N =42 | Age>50N=71 | p-value

Type of intervention

Endovascular only 5(11.9) 10 (14.1) 78
Open only 20 (47.6) 29 (40.9) '

Hybrid 17 (40.5) 32 (45.1)
Stent | 6(14.3) | 9.(12.7) | 81
Thrombolysis | 5(11.9) | 15(21.1) | .22
Surgical thrombectomy | 30 (71.4) | 52 (73.2) | .84
Percutaneous thrombectomy | 0(0.0) | 2(2.8) | 27
Bypass | 5(11.9) | 6 (8.5) | .55
Stent + bypass | 1(2.3) | 0 (0.0) | 17
Stent + surgical thrombectomy | 4(9.5) | 7(9.9 | .89
Four compartment fasciotomy at index operation | 15 (35.7) | 33 (46.8) | .53
Major amputation at index operation | 8(19.1) | 1(14) | <.01
Operating room time (minutes) | 202.9 (130.6) | 157.6 (85.6) | .01
Transfusion requirement | 14 (33.3) | 16 (22.5) | 21
Length of stay | 15.0 (0.9) | 14.1 (16.1) | .38
Discharge anticoagulation 32 (76.2) 47 (66.2) .26

Coumadin 12 (37.5) 10 (21.7)

Lovenox 5 (15.6) 8 (17.0)

DOAC 14 (43.8) 23 (48.9)

Other 1(3.1) 7 (14.9)
Discharge antiplatelet | 24 (57.1) | 48 (67.6) | .26
Ipsilateral major amputation | 2(4.8) | 0(0.0) | .18
Renal failure | 0(0.0) | 1(14) | 44
Respiratory failure | 0(0.0) | 1(14) | 44
Cardiac failure | 0(0.0) | 1(14) | 44
Wound infection | 2(4.8) | 3(4.2) | .89
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In-hospital mortality | 0(0.0) | 3(4.2) | .18

3-month mortality | 2(4.8) | 9 (12.7) | 31

a. . . . L . .
Continuous variables are displayed as summary measure of mean (standard deviation) and P value from Student t-test when the variable is
normally distributed. Categorical variables are summarized by N (%), and P values are calculated from the X2 test,

b . .
Interventions reported are not mutually exclusive

[5 . . .
Outcomes listed are 30-day events unless otherwise specified
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