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Recognize a DFU as a VVascular
Emergency

The Devastating Cost of Delayed Care and WHY a referral for

Endovascular Revascularization is !




Epidemiology of Diabetic Foot Ulcer

6.3%

Global Prevalence

Approximately 6.3% of adults with diabetes
worldwide are affected by a foot ulcer.

19-34%

The lifetime risk of a person with diabetes
developing a foot ulcer is between 19% and
34%.

85%

Amputation Precedent

Diabetic foot ulcers precede 85% of
diabetes-related amputations.

~40%

Recurrence Rate (1 Year)

About 40% of patients experience a
recurrence of their foot ulcer within one
year after healing.



Why referral for Endovascular Revascularization

EuEE

The High Cost of |

>

3.1x

Increased risk of
major amputation
with a delay of more
than 2 weeks to
revascularization.

The critical importance of timely revascularization

° *

0.6% 8.4%

Increase in the risk
of major amputation
or death for each
day of delay in
referral.

Estimated increase
in major amputation
or death every 2
weeks of delay.

O

Time =
Tissue

As urgentas a
STEMI or Stroke.
Every second
counts in saving the
limb.




A DFU is a Vascular Emergency

TCCE Time form Referral to Revasc Goal < 2 Weeks

Amputation Risk Soars with Delay Every Day Counts: The Climbing Risk

This chart starkly compares the odds of major amputation. A delay of
more than two weeks in performing revascularization multiplies the risk
by more than three times, a clinically significant and preventable

The risk of major amputation or death isn't static; it accumulates with
each passing day. This chart shows the estimated cumulative increase
in risk, demonstrating that even short delays have a measurable

increase. L
negative impact.
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A DFU is a Vascular Emergency

Time from Referral to Revasc is KEY!

Key Takeaways
0
3-Fold ~8%
Increased risk of major amputation Increased risk of amputation or death

with delays =2 weeks for each 2-week delay
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A DFU is a Vascular Emergency

Clinical Pathway

Recommended Clinical Pathway vs. The Risk of Delay

Timely
Patient with DEU Prﬂmupt RETE'"E" & Revascularization
ascular
& lschemia — | —> (<2 weeks)
Evaluation Improved Limb Salvage
& Survival

VERSUS
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A DFU is a Vascular Emergency

A Call to Urgent Action

Why a Diabetic Foot Ulcer (DFU) is a Vascular Emergency

& Treat a DFU like a vascular or oncological emergency. Just as you
wouldn't wait weeks or months to evaluate cancer, you should not wait
to refer a DFU patient.

m CLI with DFU has a higher 1-year and 5-year mortality rate than all
cancers combined (except for lung cancer). This data underscores the
critical need for immediate action to improve patient outcomes.

1,3-5



A DFU is a Vascular Emergency

Guideline Recommendations

Evidence-Based Care for DFU/CLI

Following the Recommendations of Leading Authorities

Authority-Backed
Recommendations

The ACC, SVS, and AHA all
recommend prompt vascular
evaluation and revascularization for
diabetic foot ulcers with ischemia,
ideally within two weeks.

The Urgency of "Endo
First"

Early referral and endaovascular
revascularization are critical. The
risk of limb loss and death
increases by approximately 8%
every two weeks that treatment is
delayed. Don't wait to refer!

Multidisciplinary
Collaboration

Studies show that a
multidisciplinary approach to care
significantly lowers major
amputation rates. We must work
together as a team to achieve the
best possible outcomes for our
patients.

1,3-5



A DFU is a Vascular Emergency

CLI/DFU and Amputation Mortality

Escalating Risk Over Time

The risk of mortality is not just acute but escalates dramatically over the long term. This
chart compares the 1-year and 5-year mortality rates for diabetic foot ulcers and various
levels of amputation, revealing how the danger compounds with time and procedural

severity.
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A DFU is a Vascular Emergency

CLI/DFU and Amputation Mortality

Amputation's Escalating Toll

The level of amputation is directly correlated with mortality risk. As the procedure
becomes more proximal (higher up the leg), the S-year mortality rate increases
dramatically, quickly surpassing the rates for many solid tumors.

~45% ~60%

Transmetatarsal Amputation Below-Knee Amputation Above-Knee Amputation
5-Year Mortality 5-Year Mortality 5-Year Mortality




Mortality Rate (%)

A DFU is a Vascular Emergency

CLI/DFU and Amputation Mortality
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A DFU is a Vascular Emergency

CLI/DFU and Amputation Mortality

Comparison to

Condition/Procedure 1-Year Mortality 5-Year Mortality References
Common Cancers
Chronic limb-
o . ~209 % 1-
threatening ischemia 0% 70% [1-3]
Diabetic foot ulcer 13-20% 44-50% [4-7]
TransmeFatarsaI ~20% ~45% Comparable to [1,7-8]
amputation colorectal
Below-knee ~30% ~60% [1, 4]
amputation
Above-knee ~40% >70% [1, 4]
amputation
Lower than

Colorectal cancer ~10% ~35% CLTI/DFU [7, 9]
amputation

Breast cancer <5% ~10% Much lower [7, 9]

Prostate cancer <5% <10% Much lower [7, 9]



Ischemic Neuropathy and Its rote In
DFU and Amputation

Ischemic Neuropathy is associated with a higher rate of amputation




Ischemic Neuropathy

ADA Statement

The Pathological Cascade

At a microscopic level, the lack of blood flow triggers a destructive sequence within the nerve fibers.

Endoneurial

Edema

Swelling oceurs around
nerve fibers

Reduced Blood \]/ \]/ Demyelination \]/

. P lin sh
Flow (Ischemia) mecﬂvfsmhy:t R

The ADA states that diabetic neuropathy should be a diagnosis

of exclusion, requiring careful evaluation for other causes such
ischemia.
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Ischemic Neuropathy

The Overlooked Diagnosis

Ischemic Neuropathy and its Link to Diabetic Symptoms

70%  30%

of patients presenting with symptoms of of cases are attributed to other causes,
"diabetic neuropathy" are actually found including direct nerve damage from high
to have ischemic neuropathy, a blood sugar levels associated with
condition caused by poor blood flow. diabetes.

Recognizing the primary cause of symptoms is crucial for effective treatment.
A diagnosis of ischemic neuropathy requires a different therapeutic approach
than managing blood sugar alone.
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Ischemic Neuropathy

Association with DFU and Amputation

The High Cost of Ischemia

Understanding the Link Between Diabetic Foot Ulcers and Amputation Risk

Ischemic diabetic foot ulcers (DFUs), characterized by peripheral
artery disease (PAD) and poor blood flow, are significantly more
common than purely neuropathic ulcers. This lack of perfusionis a
critical factor leading to more severe complications.

8%

of Diabetic Foot Ulcers are associated with Ischemic

Neuropathy.

s [schemic Meuropathy Associated Other Causes
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Ischemic Neuropathy

Association with DFU and Amputation

The Pathway to Amputation

The American Heart Association confirms that the vast majority of diabetes-related amputations are
not sudden events, but rather the final step in a progression that begins with a non-healing foot ulcer,
critically worsened by ischemia.

Diabetic Foot . 85 0/
Ischemia 0O

Ulcer —> —_—

Impairs Healing of Amputations are
Forms Preceded by a DFU
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Diagnhostic Limitations of
Noninvasive Testing in CLI

High false-negative rates and other limitations with traditional imaging

modalities




Diagnostic Limitations of Noninvasive Testing in CLI

Risk Factors for High False Negatives

Age 65 or older
Diabetes mellitus type 2

CKD/ESRD

Medial Artery Calcification (Mdnckeberg medial sclerosis)




Diagnostic Limitations of Noninvasive Testing in CLI
ABI High False Negatives : Unreliable in High-risk Patients

Overall ABI False-Negative Rate

(Patients age 65+ with Diabetes or Chronic Kidney Disease)

40-65%

This means up to 2 out of 3 high-risk patients with PAD could receive a falsely normal ABI result, delaying critical
treatment.




Diagnostic Limitations of Noninvasive Testing in CLI

ABI High False Negatives

ABI in Symptomatic Patients
with Diabetes

The sensitivity of ABI for detecting =50%
stenosis is only 35-60%, resulting in a large
window of missed diagnoses.

B False-Negative Rate (40-65%)
Caorrectly |dentified

Data shows that in this group, the test fails to detect
disease in 40% to 65% of cases

["E

ABI in Patients with Chronic
Kidney Disease (CKD)

The issue is similarly pronounced in patients
with CKD, where arterial calcification is
common and severe.

I Vax False-Megative Rate (57%)
Correctly ldentified

With a false-negative rate up to 57%, clinicians may

be falsely reassurad by a normal ABL

Sensitivity vs. False
Negatives

Low sensitivity directly corresponds to a
high false-negative rate. This chart
illustrates the range for diabetic patients.

0% 20% 40% 60% 30% 100%

B Sensitivity Range

| Potential Missed Diagnoses

The wide blue bar shows the variability in the test's
ability to correctly identify disease.
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Diagnostic Limitations of Noninvasive Testing in CLI

CTA and MRA High False Negatives
Poor/limited BTK and BTA Imaging with CTA and MRA

Computed Tomography Angiography
(CTA)

CTA offers rapid imaging but is significantly hampered by the
presence of dense medial calcification, which is commaon in
these vessels. This can make it difficult to distinguish
calcium deposits from the actual blood flow within the
vessel, leading to potential misdiagnosis.

Primary Challenge Factors

Poor Calcium /
Contrast
Differentiation

Elooming
Artifacts

Limited Spatial
Resolution

Disease Severity
Misinterpretation

Magnetic Resonance Angiography
(MRA)

MRA is less affected by calcium, providing a clearer view of
the vessel lumen in calcified arteries. However, it introduces
a different set of challenges related to acquisition time,
patient safety in those with kidney disease, and imaging
protocols that may not even include the most distal vessels.

Primary Challenge Factors

Long Acquisition
Times

Potential Mephrogenic
Systemic Fibrosis (CKD)

Incomplete Foot
Imaging Protocol
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Diagnostic Limitations of Noninvasive Testing in CLI

CTA and MRA High False Negatives

(Poor/limited BTK and BTA Imaging with CTA and MRA)

Diagnostic Pathway: A Head-to-Head Comparison

CTA Path

Advantage:
4> Fast Acquisition

Major Hurdle:
Calcium Obscures Lumen

Outcome:
Risk of Over/Underestimating Disease Severity

Advantage:
il Unaffected by Calcium

Major Hurdles:
(©) Long Scan Time
A NSF Risk (CKD)
D Incomplete Imaging

Outcome:
Risk of Missing Distal Disease or Contraindication
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Diagnostic Limitations of Noninvasive Testing in CLI

CTA and MRA High False Negatives
(Poor/limited BTK and BTA Imaging with CTA and MRA)

Performance: Below the Knee Performance: Below the Ankle
MRA generally demonstrates higher sensitivity and specificity Both modalities show reduced accuracy in distal vessels,
in the vessels located below the knee. though MRA maintains an advantage in calcified arteries.
I CTA R MRA CTA I MRA
100% 100%

90% 90%
80% | D 80%
70% | 70%
60% | 60%
50% | 50%
40% | 40%
30% | 30%
20% | 20%
10% | 10%

0% 0%

Sensitivity Specificity Sensitivity Specificity
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Diagnostic Limitations of Noninvasive Testing in CLI

Pedal US and PAT Save the Leg!
Superior for BTK/BTA Disease

The Challenge with Calcification

In patients with diabetes mellitus and chronic kidney
disease, medial arterial calcification makes arteries
noncompressible. This severely limits the effectiveness
of traditional diagnostic methods like the Ankle-Brachial
Index (ABI) and Toe-Brachial Index (TBI), which can miss
significant arterial blockage.

ABI & TBI Sensitivity can be as low as

35%

in these patient populations, leading to missed
diagnoses.

A Superior Alternative: Duplex Ultrasound

Arterial duplex ultrasound with pedal imaging provides a highly sensitive solution,
accurately detecting hemodynamically significant stenosis even in the presence of
calcified arteries. Its 95% sensitivity rate marks a vast improvement over traditional

indices.
1-7



Diagnostic Limitations of Noninvasive Testing in CLI

Pedal US and PAT Save the Leg!
Superior for BTK/BTA Disease

Comparative Diagnostic Accuracy

This chart compares the sensitivity and specificity of
the different modalities for below-the-knee and below-
the-ankle diagnostics in high-risk patients.

Diagnostic Performance Ranges

B Cconsitivity [ Specificity

Pedal Duplex FAT CTA MREA
Ultrasound
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9
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Why Endovascular
Revascularization Firstis the
Standard of Care

The Patient Benefit of an “Endo First” Strategy:
e Safety
e Effectiveness

e Surgical Considerations




Endovascular Revascularization First

Key Decision Makers

Patient preference

Surgical risk (open vascular surgery, increased perioperative
mortality, moderate risk at least, increased infections, etc)

Comorbid conditions (CAD, CHF, Carotid Disease, DM2, CKD)

Location of disease: If BTK or BTA Endo > Open

Availability of single segment GSV (SSGSV)

Facility and Operator volume




Endovascular Revascularization First

Safe and Effective

&

Endovascular-First Approach

The generally recommended initial strategy. It's
minimally invasive, often avoiding general
anesthesia, making it suitable for frail or high-risk
patients. Safe, outpatient procedure with same
day discharge.

A\

Surgical Bypass

A more invasive option where a new path for blood
flow is created using a vein from the patient or a
synthetic graft. Inpatient open surgical procedure.
Prolonged recovery. Increased infections.

1-6



Endovascular Revascularization First

Avg. Hospital
Stay (Days)

Major
Complication
Rate (%)

Recovery Time to
Ambulation
(Weeks)

Safe and Effective

Endovascular vs. Open Surgery Outcomes

B Endovascular [ Cpen Surgical Bypass
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Endovascular Revascularization First
Safe and Effective

Quick Access

This approach often requires less preoperative preparation, with no
need for extensive cardiovascular clearance. For CLTI patients, "time is
tissue," and every delay increases the risk of amputation and death.

1-6



Endovascular Revascularization First
Safe and Effective

Minimally Invasive

This procedure requires only a small puncture, leading to less pain,
minimal scarring, and a faster recovery.

Suitable for High-Risk Patients

It avoids the risks of general anesthesia and major surgery, making it a
safer option for frail or elderly patients with serious health conditions.

Safe and Effective

When performed by skilled operators using modern techniques,
endovascular therapy achieves high rates of limb salvage.




Endovascular Revascularization First
Safe and Effective

Low Risk of Infection

The minimal puncture and use of sterile catheters significantly reduces
the risk of post-operative infections compared to vascular surgery.

Cost-Effective

Significantly lower costs associated with the initial procedure and
hospital stay compared to major surgical bypass.

Outpatient Procedure

Many patients can be discharged on the same day, avoiding overnight
stays and getting them back to their lives faster.




Endovascular Revascularization First

Cost Savings of Limb Salvage

1-Year Cost Proportions

B Endovascular

I Surgical Bypass
I Major Amputation

Endovascular therapy represents the
smallest portion of initial costs,
making it the most affordable entry
point for treatment.

5-Year Cost Proportions

B Endovascular

I Surgical Bypass
I Major Amputation

Over five years, the cost-
effectiveness of endovascular
salvage becomes more apparent,
while amputation's financial burden
grows.

Lifetime Cost Proportions

B Endovascular

B Surgical Bypass
I Major Amputation

For lifetime care, amputation
consumes the largest share of
healthcare resources, solidifying limb
salvage as the most economically
sound long-term strateqy.
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Why “Endo First” is\the Standard of
Care vs Surgical Bypass

Brief look at:
e Contemporary trial data

* Institutional and physician volumetrics
* QOutcome data




Endovascular Revascularization First

(Safe and Effective)
No SSGSV = Endo Superior

B Endovascular Therapy Alternative Conduit Bypass
80%

70%
60%
20%
40%
30%
20%

- ||||||||||| ||||||||||
0%

Major Amputation Major Adverse Amputation-Free
Limb Events Survival




Endovascular Revascularization First

BASIL-2 Trial = Endo Compared to Surgical Bypass: MALE

Major Amputation or Death

Event Rate (%)
Ll o
i —
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Endovascular Therapy Surgical Bypass



Endovascular Revascularization First

BEST-CLI Trial = Endo Compared to Surgical Bypass

Defining Expertise in the BEST-CLI Trial

Quantifying skill to ensure reliable outcomes in critical limb ischemia research.

The Gold Standard: High-Volume Operator Criteria

To ensure the highest quality of care and data, the BEST-CLI trial established rigorous, experience-
based benchmarks for participating investigators. These criteria define a "high-volume" operator,
considered an expert in their respective field. The thresholds were based on procedure volume over
a two-year period.

Surgical Bypass Endovascular Intervention
Minimum lower extremity below-knee bypass Minimum below-knee endovascular interventions

procedures required in the last 2 years. required in the last 2 years.
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Endovascular Revascularization First
BEST-CLI Trial = Endo Compared to Surgical Bypass

Very low technical proficiency and procedure volume in the
endovascular arm

No routine endovascular protocol utilized

No routine IVUS (4%)

No routine use of atherectomy (13%)

39% of patients treated with balloon angioplasty only




Endovascular Revascularization First
BEST-CLI Trial = Endo Compared to Surgical Bypass

The BEST surgical candidates treated with a high-quality vein
graft (SSGSV) did better than endovascular patients treated
without routine utilization of modern therapies including
advanced imaging/IVUS, atherectomy, etc.




Endovascular Revascularization First

BEST-CLI Trial = Endo Compared to Surgical Bypass

Cohort 1: Patients with Good Vein Available Cohort 2: Patients without Good Vein
For patients with a suitable GSV, surgical bypass proved When a good quality vein was not available, outcomes
superior, primarily by reducing the need for repeat between surgery and endovascular therapy were
procedures. statistically similar.
60 50
45
50
40
35
40
g g
= 30 = 25
20

15

10
10

n

Surgical Bypass Endovascular Therapy Surgical Bypass Endovascular Therapy
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Endovascular Revascularization First

Cardiology Volume

Center Volume vs. Patient Outcomes (lllustrative Data)

B High-Volume Center (=5504T) [ Low-Volume Center (<100/yr

Limb Salvage Rate _

Major Complications

In-Haspital Mortality

0 10 20 30 40 50 60 70 80 a0 100
Percentage (%)
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Endovascular Revascularization First
Emerging Treatment Pathways

Femoral Artery to Femoral Vein to Popliteal Artery Bypass

Totally Percutaneous FEM-POP Bypass




Endovascular Revascularization First




Endovascular Revascularization First
FA > FV > Pop Art Bypass




Endovascular Revascularization First
Totally Percutaneous FEM-POP Bypass




Endovascular Revascularization First

The Pedal Arch Advantage

s S,

The Pedal Arch Advantage Amputation Prevention

Regional leader in pedal arch restoration. High quality, low risk, limb salvage.

Pedal arch revascularization is a specialized technique that improves ischemic neuropathy, promotes
wound healing, and is critical for limb salvage. Unlike traditional vascular surgery, which rarely
revascularizes the deep plantar arch, the Tulsa Cardiovascular Center of Excellence is a regional leader in
this advanced procedure.

This targeted approach ensures the best possible outcomes for our patients,
preventing amputation and restoring quality of life.



Endovascular Revascularization First

The Pedal Arch Advantage

Drastic Reduction in Major
Amputations

The most striking finding is the profound impact on
amputation rates. When pedal arch revascularization is
successful, the risk of a major amputation plummets,
offering a stark contrast to outcomes where direct flow is
not re-established. This chart visualizes the dramatic
difference in patient outcomes, underscoring the
procedure's critical role in limb preservation.

Rate (%)
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10

40.9%

0
5.1%
Successful Unsuccessful
Revascularization Revascularization

B Major Amputation Rate (%)

Pedal Arch Advantage 1-4



Endovascular Revascularization First

The Pedal Arch Advantage

Enhanced Wound Healing Rates

Successful
Revascularization

Unsuccessful
Hevascularization

0 20 40 60 80 100
Rate (%)

B Wound Healing Rate (%)

Amputation-Free Survival at 2

Years

B Successful Revascularization

B Unsuccessful Revascularization

Pedal Arch Advantage 1-4



Endovascular Revascularization First

The Pedal Arch Advantage

e Superior wound healing, limb salvage, and amputation-free survival in
patients with CLTI and distal disease.

* Direct angiosome-targeted revascularization is preferred, but indirect
revascularization via collaterals can also improve outcomes if direct
flow cannot be achieved






Key Take-Aways!

When you leave here remember...




Key Take-Aways!

|[dentify High Risk Patients

cl.--
s
Diabetic Patient

A primary comorbidity increasing
vascular risk.

==

Tobacco Use
A major contributor to vascular
damage and disease.

\ 4

History of CAD
Coronary Artery Disease
indicates systemic
atherosclerosis.

©

Hypertension
High blood pressure damages
arterial walls over time.

R

CKD

Chronic Kidney Disease is a
known risk multiplier.

lipid
Hyperlipidemia

High cholesterol contributes to
plague formation.



Clinical
Suspicion

The pathway begins
with recognizing key
indicators of PAD
based on patient
presentation.

» Ischemic
neuropathy

= Non-healing ulcer
« Monophasic
Doppler

Time is Tissue

Four-Step Diagnostic Funnel

Initial
Assessment

MNon-invasive tests
are performed to
assess blood flow in
the extremities.

= Pedal Doppler
s Pedal Acceleration
Time (PAT) evaluation

2

Referral Decision

An abnormal result or
lack of testing
equipment triggers an
immediate next step.

Immediate
vascular referral
required.

Updated Referral Algorithm for Patients with CLI/DFU

Definitive Action

Advanced imaqging is
used for a conclusive
diagnosis and to
guide treatment.

« Angiography
s [ntravascular
Ultrasound (IVUS)



Key Take-Aways!

Time Is Tissue

PCPs and Podiatrists are often first to encounter DFUs and
ischemic symptomes.

Ischemic neuropathy is frequently misdiagnosed as diabetic

neuropathy.

Diabetic neuropathy is a diagnosis of Exclusion




Key Take-Aways!

Time Is Tissue

Diabetic foot ulcer is a Vascular Emergency

Every 1-2 weeks of delay to revascularization increases risk of

major amputation and death.

Early referral to high-volume endovascular centers with below
ankle imaging and below ankle revasc improves healing, limb
salvage, and cost outcomes.




Key Take-Aways!

Time Is Tissue

Diabetic foot ulcer is a Vascular Emergency

Every 1-2 weeks of delay to revascularization increases risk of

major amputation and death.

Early referral to high-volume endovascular centers with below
ankle imaging and below ankle revasc improves healing, limb
salvage, and cost outcomes.




Direct

Communication!

Direct Physician to Physician Communication!
You can call me anytime:
918-637-0448

Together we can reduce amputations in Oklahomal!



Our Commitment to You:

Direct Physician to Physician Communication!
You can call me anytime:
918-637-0448
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