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Evolving And Expanding Role 
of Pedal Artery Imaging

Jill Sommerset RVT, FSVU

Disclosures

• BD
• Siemens
• Aveera Medical
• Moonrise Medical

Need Better Non-Invasive Testing for Complex Patients

PAT
Pedal Acceleration Time
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Flow 
Direction

PAT 

Anatomy

Calcium Burden

Pedal 
Ultrasound

Protocol escalation in the CLTI patient 

ü PAT at the 
wound bed

ü Standard Arterial 
Duplex

ü TBI/ABI

ü PAT 3 - 4 PAT
ü TAP to wound 

bed
ü Vessel size, 

plaque
ü Morphology
ü Lesion 

length/location

ü GSV 
Mapping

ü Pedal 
venous 
mapping

ü Endovascular 
access and 
safety
ü CFA
ü Pedal
ü Radial

Class 4 PAT to the heel

Rethink our approach to CLTI patients

6 Fates

Operate Di late

* N o  G S V  b ila t

DVate Amputate Pal l iate
Medicate/

Off load

Pedal Duplex Role in the Perioperative Course

• Pre-operative 
• Pedal Duplex – PAT, Hemodynamics, calcium burden
• Mapping the target artery pathway
• Uber distal bypass target map and ensuring pedal arch outflow
• Pedal venous evaluation for venous arterialization

Post-operative
• Surveillance
• Wound healing
• Remission 

Intra-operative 
• Direct interrogation of the regional of ischemia
• Endpoint to intervention

Suitable GSV 
>3mm 
52 cm

Pedal Duplex Role in the Perioperative Course

• Pre-operative 
• Pedal Duplex – PAT, Hemodynamics, calcium burden
• Mapping the target artery pathway
• Uber distal bypass target map and ensuring pedal arch outflow
• Pedal venous evaluation for venous arterialization

Post-operative
• Surveillance
• Wound healing
• Remission 

Intra-operative 
• Direct interrogation of the regional of ischemia
• Endpoint to intervention

On table 
Class 1 PAT

73 limbs: 80% Endovascular, 20% Open 
bypass.

Limb salvage with a change in PAT to 
class 1 or 2

PAT of less than 
180ms:predicts healing

How Much is Perfusion is Enough During Limb Salvage 
Revascularization?

Volume 75, 2021 191 
Table I. Pedal acceleration time criteria 

No ischemia Class 1 Mild ischemia Class 2 Moderate ischemia 
Class 3 Severe ischemia 

Class 4 
Clinical symptoms Asymptomatic Greater than 2 block 

claudication Less than 2 block 
claudication CLTI Tissue Loss; Rest 

Pain 
PAT 20 – 120 msec 121 – 180 msec 181 – 224 msec Greater than 225 

msec 
ABI 1.3 – 0.90 0.89 – 0.69 0.68 – 0.50 0.49 – 0.00 
Table II. Demographics. 

Limb salvage ( N = 59) Limb loss ( N = 14) P -value 
Age (years) 73.1 ± 7.8 75.3 ± 8.9 0.352 
Male 26 (44%) 3(21%) 0.12 
Smoker 27 (48%) 9 (64%) 0.213 
HTN 53 (90%) 14 (100%) 0.213 
CAD 32 (54%) 10 (71%) 0.242 
CHF 6 (10%) 0 0.213 
ESRD 14 (24%) 12 (86%) P = 0. 001 
Diabetes 56 (95%) 14 (100%) 0.389 
Infection 6 (10%) 9 (64%) P = 0. 001 
Direct revascularization 37 9 ns 
Indirect revascularization 22 5 ns 
Smoker, active smoker; NTN, hypertension; CAD, coronary artery disease; CHF, congestive heart failure; ESRD, on dialysis. 
Table III. Pre- and post-PAT 
(mSec) Overall 73 Limb salvage 59 Amputation 14 P -value 
PAT preprocedure 224 + /- 25 240 + /- 23 244 + /- 30 0.54 
PAT Postprocedure 144 + /- 49 122 + /- 30 213 + /- 47 < 0.00001 
PAT change 103 + /- 25 117 + /- 34 30 + /- 30 < 0.00001 

Fig. 2. Non healing amputation with abnormal retrograde pedal acceleration time. Con!rmatory angiogram. 
P = 0.P = 0.P = 0. Table III data on table III 

not included in this !nal version) All patients 
underwent revascularization with 80% underwent 
an endovascular intervention. 20% underwent 
open revascularization. There were no statically 
signi!cant major amputations between the 2 
groups. 

Revascularization with antegrade "ow to the 
wound bed was consider direct, while retrograde 
"ow in the angiosomic wound bed was considered 
indirect revascularization. 6 Of the 14 patients 
who underwent amputation, 5 had indirect 
revascularization and 9 had direct revascularization. 
This was not statically signi!cant. 

Teso et al. Ann Vasc Surg 2019 Karmy-Jones R et al. J Am Podiatry Med Assoc. 2024

54 limbs: All diabetic pts with isolated 
infrageniculate disease.

Target artery revascularization to the wound bed 
resulting in a PAT less than 180 msec is 
predictive of limb salvage,
regardless of whether perfusion is direct or 
indirect

Teso et al. Ann Vasc Surg 2019
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Pre

On 
table

Class 4 PAT

Class 1 PAT

Intraop PAT

Pedal Embolic Detection

Non-Clinically Significant Emboli with Therapy Clinically Significant Emboli

Pre-Therapy Post Emboli

Lateral Plantar Artery

Pedal Venous Imaging 

Occluded Lateral Plantar Artery 

Healthy Lateral Plantar Vein
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Think like a vascular surgeon/ 
interventionalist….

Provide pre-operative details to plan 
for intervention.

• Inflow

• Anastomosis

• Proximal conduit

• Distal conduit

• Lateral plantar vein

• Medial Marginal Vein

• Outflow - GSV

Post Operative DVA

 New Pedal Ultrasound Flow Test

Maturation and Conversion 

Document arterialized pedal venous flow outside the 
conduit with ultrasound. Lejar’s

Plexus 

+ for MaturationInitial creation

MATURATION
DVA is open with clear signs arterialized outside the LPV

This is what we are looking for

DUS Evaluation for MATURATION – DVA OPEN
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CONVERSION
DVA is closed with clear signs arterialized outside the LPV

Conversion       Wound Healing 

New Area of Interest:

Spine Stimulation in CLTI Patients

• 82-year-old male
• Non-smoker
• Diabetic

Lives at the Oregon Coast
Cattle rancher

Class 4 PAT Class 4 PAT
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• Declined DVA

• Opted for spinal cord 
stimulator for pain 
control

Real Time Comparison with Stimulation off and on  (LEFT)

No stim
Class 4

Best stim results
Class 1

PAT: 262ms
Velocity: 10 cm/sec

PAT: 81 ms
Velocity: 30 cm/sec

Real Time Comparison with Stimulation on and off  
(RIGHT)

Stim off

Best Stim
Class 1

PAT: 104ms
Velocity: 21 cm/sec PAT: cannot measure – flow is too low

Velocity: 9 cm/sec

Stim off
Class 4

Follow up  

Flow is optimized
Class 1 PAT bilaterally

Conversion – Major amputations avoided Opportunity to improve diagnostic test accuracy 
for CLTI patients.

Class 1

Single vessel Peroneal

Class 4
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Thank you


