
JEAN	BISMUTH,	MD	
Chief Division of Vascular Surgery, USF Health Morsani School of Medicine  

Professor of Surgery University of South Florida 
Adjunct Professor Rice University InsAtute of Biosciences and Bioengineering 

Adjunct Professor Rice University InsAtute of Mechanical Engineering

Remote Measurement Of Blood Flow In Any 
Artery Or Gra8 Using An Implantable Ultrasonic 
Sensor With Transmission To The Internet (From 
IntelVasc): How Does It Work, And Experimental 

Data

Disclosures

WL Gore - speaker 
Cook Medical - speaker 
IntelVasc - CMO and co-founder 

2

INTELVASC

3

MONITORING VASCULAR OCCLUSION REMOTELY 

™
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PERIPHERAL 
ARTERIAL DISEASE 

to USD…

T H E  P R O B L E M

1,3M Surgeries a year

TIME TO DIAGNOSIS / COST

EARLY

MODERATE

LATE

$7,000

$15,000

$45,000

Time Matters!
$20B
healthcare expenditure

30%
PAD patients will have

65%
PAD patients are

90%
PAD patients miss

suffer from PAD in US
33M
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5IDENTIFYING CLINICAL 
COMPLICATIONS EARLY

If vascular problems 
are detected, clinical 

visit is scheduled

Assessment data is 
uploaded to the cloud 

Biosensor sends data 
to mobile app 

comfortably from 
home

The specialist inserts 
the sensor 

subcutaneously 

Patient attends an 
outpatient medical 

visit

MEDICAL VISIT

HIGHER PATIENT COMPLIANCE

BIOSENSOR 
INSERTION

AT-HOME
MONITORING

MOBILE BASED 
CLINICAL
 UPLOAD 

REMOTE 
CLINICAL 

EVALUATION

Higher attendance in-person or remote FU visits

IMMEDIATE VASCULAR DETECTION
• Patient only attends a clinical visit if a problem is detected
• Efficient video-consultancy
• Simpler surgical interventions
• Shorter ICU stays
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• The mobile app is aimed to be a convenient way to collect data from the 
reader and upload this to the cloud

• The app will guide the patient how to use and take readings as well as 
display important information on scheduled checkups and offer a way to 
communicate with clinicians directly 

• The clinical backend will display important trends on the status of the 
intervention and repair, the clinician can edit the frequency that the 
mobile app reminds the patient to take readings

USER FOCUSED EXPERIENCE

Easy to download and 
install, full walkthrough 
and patient guidance

Clinical backend for 
data processing and 
metric display

Mobile Cloud

MOBILE AND CLOUD DASHBOARD
U S E R  I N T E R F A C E  A N D  M E T R I C S
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PATIENT PATHWAY
D I S C O V E R I N G  W A S T E D  R E S O U R C E S  A N D  C O S T S

Current standard Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

Vascular Decline

Clinical Checkups

With IntelVasc Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

Vascular Decline

Clinical Checkups

At Home Scan

PAD 

Identific
ation

PAD Early 
Detection

PAD 
Identification
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REMOTE MONITORING
PAT I E N T  C O M P L I A N C E

Proactive Disease Management: 

Transition from reactive approaches 
addressing acute complications (e.g., 
thrombosis) to strategies that anticipate and 
prevent events in vascular care.

Enhanced Surgical Focus: 

Allow surgeons to shift from high-risk, 
repeat procedures to more complex cases, 
improving outcomes for patients with 
vascular disease.

Improved Patient Compliance:

Increased adherence to care protocols due 
to the convenience of at-home scanning.
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Experimental Data

™
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PROTOTYPE DEVELOPMENT

Left: First piezoelectric transducer array prototype. The array has 8 elements 
and is 15.3 mm in total. The central frequency is 4 MHz. Right: comparison of 
fluid velocity measurements performed on the same phantom with the 
prototype and with the L11-5v probe. The error bars demonstrate the 
standard deviation over 50 measurements.   

 

Preliminary studies in a vessel phantom mimicking stenosis. Silicone caulking is added in a polyurethane tube to mimic stenosis. 
Significant changes in blood flow are detected away from the stenosis. Error bars are obtained by repeating each measurement five 
times. 

High grade stenosis (60%)

Low grade stenosis (30%)
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12HIGHLY RELIABLE TECHNOLOGY - FLOW MODEL RESULTS

Our ultrasonic sensor could  
detect flow reliably at 

99% Sensitivity 
relative to known inflow 

*Results obtained at our engineering labs at NCSU using a Verasonics Research Scanner by Feb 2024
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13First cadaver study

Insertion of the sensor prototype over the perfused artery in 
a cadaveric leg, The sensor was connected and controlled by 
the Verasonics scanner 
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Spatial variations of flow VS distance to stenosis

~ 80% stenosis
~ 50% stenosis

Spatial variations of flow can be attributed to  
- Turbulence or Very high flow velocity (both due to 

stenosis) 

Sensor with respect to 
vessel (with contrast) 

Sensor with respect to 
guide wire in vessel  
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DEVELOPMENT PATHS
PAT H W AY S  O F  E X P L O R AT I O N

• USER FRIENDLY

• CONVENIENT +  
NO MAINTENANCE

• CHARGEABLE

• REPEATABLE AND RELIABLE 
MEASUREMENTS

• VERSATILITY ON MANY 
OTHER VESSELS

• ONE TIME IMPLANT DURING 
INITIAL SURGERY

NON-INVASIVE PASSIVE 
ASSESSMENTS

ON DEMAND, DIRECT FLOW 
ASSESSMENT

WEARABLE IMPLANTABLEAT HOME FLOW 
ASSESSMENTS FOR 

SENOSIS MONITORING

NON-INVASIVE 
WEARABLE

INVASIVE IMPLANTABLE
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