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Critical Elements Required to Bullding a
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How to Improve the Vascular Care of
African American Patlents: Issues and
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The Good, The Bad and The Ugly:
Considerations by a Young Bl ack
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Critical Elements Required to Building a Successful Clinical Practice in Vascular Surgery

Jesse Manunga, MD
Abbott Northwestern, Minneapolis, MN. i
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11

Vas;ufar Surgery
SVS |t
Peter Gloviczki

Alan Dardik

Journal of

Vascular Surgery

Keith D] Calligaro

Official Publication of the Society for Vascular Surgery

Trissa Babrowski, Chicago, IL
Adam W. Beck. Birmingham, AL
Kellie R. Brown. Milwaukee. W1
Venita Chandra. Stanford. CA

Jayer Chung. Houston, TX
Daniel G. Clair. Columbia, SC
David L Dawson. Temple. TX

Randall R. DeMartino. Rochester. MN
Ellen Dillavou. Durham. NC
Hasan Haldun Desluoglu, Buffalo, NY
Matthew 1. Dougherty, Philadelphia, PA
Luc Dubois, London, Ontario, Canada
Matthew 1. Eagleton. Boston, MA
Eric D. Endean, Lexington, KY
Luke S. Erdoes, Johnson City, TN
Spencer Calt. Salt Lake City. UT
Hugh GCelabert. Los Angeles. CA
Jerry Goldstone, San Francisco, CA
Philip P. Goodney, Lebanon, NH

Linda Harris, Buffalo, NY

Stéphan Haulon. Paris, France
Caitlin W. Hicks, Baltimore, MD
Misty D. Humphries, Sacramento, CA
Karl A lllig. Orangeburg, SC
William D. Jordan Ir. Atlanta, GA
Jeanwan Kang. Lebanon, NH
Vikram S. Kashyap. Cleveland, OH
Gregory J. Landry. Portland. OR

Anatomic Feasibility of TAMBE Stent Graft
AAA Screening in the United States

Stroke
Atherectomy in Superficial Femoral Artery
Six-Minute Walk Distance in PAD

Ergonomics of Vascular Surgeons

Spinal Cord Protection During Complex EVAR

Thomas L Forbes

Paul DiMuzio

Ahmed M. Abou-Zamzam Ir. Loma Linda, CA
Christopher J. Abularrage. Baltimore, MD

Stephen W. K. Cheng. Hong Kong. Hong Kong

EDITORS

Peter F. Lawrence

ASSOCIATE EDITORS

Ulka Sachdev-Ost Fred A Weaver

ASSISTANT EDITORS

Audra A Duncan Daniel K. Han

EDITORIAL BOARD
Thomas F. Lindsay. Toronto. Ontario, Canada

Thomas G. Lynch, Washington, D.C.
Robyn Macsata, Washington, D.C.
M. Ashraf Mansour, Ada, M|
Jesse Manunga. Minneapolis, MN

meace!
Jeseph L Mills, Houston, TX
1. Gregory Maodrall. Dallas, TX
Naiem Nassiri, New Haven, CT
Custavo S. Oderich. Rochester, MN
Takao Chki. Tokyo. Japan
Lakshmikumar Pillai, Morgantown, WV
‘William J. Quincnes-Baldrich, Los Angeles, CA
Ravi R Rajani, Atlanta, CA
Tedd E. Rasmussen, Bethesda, MD
Amy B. Reed. Minneapolis. MN
Timothy A Resch, Malma, Sweden
Vincent L Rowe. Los Angeles. CA
Russell H. Samson, Sarasota, FL
Marc L Schermerhorn, Boston, MA
Joseph R. Schneider, Winfield, IL
Lewis B. Schwartz. Park Ridge. IL
Sherene Shalhub, Seattle, WA
Claudie M. Sheahan. New Orleans, LA
Jeffrey 1. Siracuse, Boston MA
Matthew R. Smeds, St. Louis. MO
Benjamin Ware Starnes. Seattle. WA
David H. Stone. Lebanon NH
Cale L. Tang. Seattle. WA
Karen Woo. Los Angeles CA

Tara

12

6 of 36




MHIF Cardiovascular Grand Rounds
March 9, 2026

INVENTIONS AND DISRUPTIVE INNOVATIONS
IN VASCULAR SURGERY

13

LECTURE-SPECIFIC OBJECTIVES

1. Distinguish between inventions and innovations, and between
sustaining and disruptive innovations

2. Describe major milestones in the evolution of vascular and
endovascular surgery

3. Apply surgical innovations in clinical practice but preserve the
integrity of ethical patient care

List major innovations that define the future of vascular surgery

B

14
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INVENTION

* A new idea or creation of a brand-new
device or process

* Requires scientific skills

* A patent protects intellectual property

15

INNOVATION

* Application of an invention
* Adds value to a new device or idea
* Meets existing or unarticulated needs

* Requires scientific, technical and marketing skills

16
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“Innovation is the most powerful
force for change in the world”

Bill Gates

17

FUNDAMENTAL INNOVATIONS
THAT CHANGED SURGICAL CARE

ANESTHESIA ASEPSIS - ANTISEPSIS

William T.G. Morton Ignaz Semmelweis Sir Joseph Lister
1846 1847 1867

18
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TOP 12 INNOVATIONS
THAT CHANGED VASCULAR SURGERY
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1. Vascular Anastomosis 2. Endarterectomy 3. Vein bypass 4. Homograft repair of AAA

5. Prosthetic grafts 6. Fogarty balloon catheters 7. IVCFilters 8. RFA and Laser ablations

{

9- Balloon angioplasty 1o, Sz 11. Stent grafts 12. Branched and fenestrated stent
grafts
19
SUSTAINING INNOVATIONS
A
Evolutionary
PERFORMANCE
Sustaining
TIME j
Source: “Digital Leadership”
20
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DISRUPTIVE INNOVATION

New, advanced technology quickly outperforms

established methods, disrupts old market
A

PERFORMANCE -
Sustaining
Innovations

Continuous
Evolutionary

Game-changing
Revolutionary
Breakthrough

Disruptive
Innovations

TIME

A\ 4

Source: “Digital Leadership”

21

DISRUPTIVE INNOVATION

New, advanced technology quickly outperforms
established methods, disrupts old market

Open Surgery

PERFORMANCE -
Sustaining
Innovations

A

Endovascular
Revolution

Disruptive
Innovations

TIME

v

Source: “Digital Leadership”

22
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ENDOVASCULAR REVOLUTION
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ORIGINAL ARTICLES

From the Socicty for Vascular Surgery
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Vascular surgeons must acquire endovascular
skills

There are two clear reasons why vascular sur-
geons must become competent with the catheter-
guidewire-imaging techniques that will enable them
to perform endovascular treatments. The first is that
some of these treatments will prove to be safe and
effective and will replace standard open surgical tech-
niques. This is already true for percutaneous balloon
angioplasty (PTA) and caval filters. As stents, endo-
vascular grafts, and other newer treatments become
perfected, it is possible that 40% to 70% of current
operations will be replaced with less-invasive endo-
vascular treatments.***° The survival ot Vascular Sur-
Won the ability of vascular surgeons
to adapt and acquire the catheter-guidewire-imaging
skills to perform some of the new endovascular pro-
cedures that replace vascular operations. If we do

24
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ENDOVASCULAR REVOLUTION

ORIGINAL ARTICLES
From the Society for Vascular Surgery

Presidential address: Charlds Darwin and
vascular surgery

Frank J. Veith, MD, New Tork, N'T-

Vascular surgeons must acquire endovascular
skills

There are two clear reasons why vascular sur-
geons must become competent with the catheter-
guidewire-imaging techniques that will enable them
to perform endovascular treatments. The first is that
some of these treatments will prove to be safe and
effective and will replace standard open surgical tech-
niques. This is already true for percutancous balloon
angioplasty (PTA) and caval filters. As stents, endo-
vascular grafts, and other newer treatments become
perfected, it is possible that 40% to 70% of current
operations will be replaced with less-invasive endo-
vascular treatments.>?23 The survival of Vascular Sur-
gery will depend on the ability of vascular surgeons
skills to perform some of the new endovascular pro-
cedures that replace vascular operations. If we do

25

ENDOVASCULAR REVOLUTION

PLAIN, CUTTING , SCORING, DRUG ELUTING, SHOCKWAVE ANGIOPLASTY BALLOONS

=

DRUG-ELUTING, BIORESORBABLE AND INTEGRATED BIOSENSOR STENTS

Bare Metal Stent Drug Eluting Stent Bioresorbable Stent Intergrated Sensor
Stent

Advanced Science, Volume: 6, Issue: 20, First published: 19 August 2019, DOI: (10.1002/advs.201900856)

26
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ENDOVASCULAR REVOLUTION

Aortic
Aneurysms

27

ENDOVASCULAR REVOLUTION

Dissections v
Aortic
Aneurysms

28
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ENDOVASCULAR REVOLUTION

Trauma

Dissections

Aortic
Aneurysms

Intramural
Hematoma

Aortic
Ulcers

29

75 YEARS OF AORTIC SURGERY
1951-2026

Gmerrom 14
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EVOLUTION OF FB-EVAR PROGRAM AT MAYO CLINIC

PMEG

» Description of
techniques (Fens,
mini-cuffs and
branches)

Spinal cord ischemia
protocol

* Routine CSF drainage
* Neuromonitoring

» Staging

Prospective PS-IDE
» Full access to Cook

ZFEN trial and others technology (arch, |
» Fast IRB process ascending, TAAA, iliac)
* Industry engagement + High enrollment

+ Expansion to other )
industry sponsored trial

Courtesy of Dr. Gustavo Oderich

31
Prospective, nonrandomized study to evaluate endovascular @ W—
repair of pararenal and thoracoabdominal aortic aneurysms
using fenestrated-branched endografts based on supraceliac
sealing zones
Gustavo S. Oderich, MD,” Mauricio Ribeiro MD, PhD.”"” Jan Hofer, RN,” Jean Wigham, RN,” Stephen Cha, MS*
Julia Chini,” Thanila A. Macedo, MD.” and Peter Gloviczki, MD.” Rochester. Minn: and Ribeirdo Preto, Brazil
32
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* MAYO CLINIC EXPERIENCE WITH FB-EVAR AND OPEN REPAIR OF
THORACOABDOMINAL AORTIC ANEURYSM (2008 — 2020)

100%
80%
60%
40%
20%
FB-EVAR 0%
OSR 2008 2009 2010 20m 2012 2013 2014 2015 2016 2017 2018 2019 2020
Procedure Year
Number of Cases
Overall 8 29 25 -3 16 30 46 50 51 52 56 78 35
OSR 15 s 22 7 T 14 13 3 n 8 9 8 S
FBEVAR 3 14 3 n 9 6 33 37 40 4d 47 70 30
Figure S2. Percent of 504 cases with thoracoabdominal aortic aneurysm done by FB-
EVAR (teal bar) or OSR (rose bar) over a 13-year period.
FB-EVAR indicates fenestrated-branched endovascular aortic repair; and OSR, open
surgical repair.

33

MAYO CLINIC - UTH HOUSTON EXPERIENCE WITH FB-EVAR

* Prospective, non-randomized study

30-day mortality

« 462 FB-EVAR patients 5/462 (11%)

Mayo Clinic
Rochester, MN

2013 2014 2015 2016 2017 2018 2019 2020 2021

Oderich et al. Ann Surg 2021 UT Health Enrollment per Year
Houston, TX

Courtesy of Dr. Gustavo Oderich

34
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PATIENT SURVIVAL
98+1%
100 —p= N

§
= -
@
2
2 60
3
wn
2 40
‘% 20 - : Any cause mortality 57+5%
o o Aortic-related mortality

0 % 2 3 4

Mean follow up,
; 26+20 months

Years

430 295 195

Number at risk

Oderich et al. Ann Surg 2021

131 70 34

35
Computational Flow
Modelling to Assess
Hemodynamic
Changes Following CLINIC
F-BEVAR L4
UlHéglth Houston
McGovern Medical School
36
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BRANCH

HEMODYNAMICS
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Wall Shear Stress (TA\AVSS)

»
¢
WSS markedly 5
increased above }
physiologic range in

the distal
stent/native artery
transition.

TAWSS (dynes/cm2)
30 40 50

Courtesy of Gustavo Oderich, MD and Kenneth Tran, MD

38
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Patient-specific computational flow modelling for assessing
hemodynamic changes following fenestrated endovascular
aneurysm repair

Kenneth Tran, MD,*" Weiguang Yang. PhD." Alison Marsden, PhD.~“ and Jason T. Lee, MD*" Stanford, Calif

ABSTRACT
Objective:
the per of fenestrated aneurysm repair ([EVAR], with the hypothesis that compu
i d lic branch hemodynar i ith i
Methods: ook
P i it y
from computed geometric then discretized into tetrahedral

finite element meshes. Patient-specific pulsatile in-flow conditions were derived from known supraceliac aortic flow
waveforms and adjusted for patient body surface area. average resting heart rate, and blood pressure. Outlet boundary
conditions consisted of three-element Windkessel models approximated from physislogic flow spiits. Rigid wall flow

we used kes salver to perform a
Results: and patients
30 target vessels (20 ic scallops) i red a higher meagg
elements to reach mesh convergence (3.2 = 1.8 x 10° v 26 = 11 x 10°% P~ 00S) with a longer
103 = 63 hours vs 78 = 35 hours; P = 04) compared with preoperative models. fEVAR w;
statistically significant mean imal aortic arterial 30,
P = 02) and peak renal artery pressure 1316 = 148 mm Hg vs 1289 * 118 mm Hg: P = 0
simulations. No differences were observed in peak pressure in the celiac. superior me
{P= 17-96). When measuring blood flow. the only observed difference was an incza
(175 = 38ml/svs169 = 35 mLf: P= 04} FEVAR was not associated with
in the celiac. superior mesenteric. or renal arteries (P = 06_a&

proaa

distal renal artery (32.7 = 139 dynesicm?
sectional velacity profilesrevealed 108

fiow modelling was a feasible method for assessing the hemodynamic performar
device configurations and revealed subtle differences in computationally derived peak o
rates | i ffe

Clinical Relevance: Using a computational flow medelling for assessing the hemodyna
endovascular aneurysm repair {EVAR]. this realworld. patient-specific study included

JVS-Vascular Science

i bt f th ity Vot Sy

CONCLUSIONS

\ _*» Computational flow modelling, based on
s COMNPUter estimated metrics and Al,

ey 0 €TeCts hemodynamic changes and

ongoing clinical use of commercially available fEVAR devices for repair of juxtarenal a9
computational framework for future evaluation of EVAR configurations in a preoperative 4

Keywords: Fenestrated endovascular aneurysm repair. Computational fluid dynamics: 1
Patient-specific

develop.

predict failing stents before symptoms

39

endovascular B INNOVATIONS IN VASCULAR SURGERY AND
ENDOVASCULAR INTERVENTIONS

Endograft Fixation
Systems

Mechanical
Thrombectomy
Systems

Fem-Pop bypass

\

Hybrid Grafts Vascular Plugs Venous Stents

| y Transiuminal Catheter
y e Q

Direstianal Rotationat

& &

Types of Atherectomy

Percutaneous  Neuroprotection
Systems

Atherectomy Shockwave Lithotripsy

40
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3D-PRINT AORTIC MODEL AND PULSATILE FLUID PUMP

41

42
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79-year-old male with 9-cm
pararenal aortic aneurysm
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REALITY

45

SIMULATION ANGIO REAL CASE ANGIO
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.
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FIRST IN-MAN IMPLANT TEAM

GORE EXCLUDER Thoracoabdominal Branched
Endoprosthesis (TAMBE)

47

48 y/o Man with Pseudoaneurysm of the
Ascending Aorta

48
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51

Case Report

ENDOVASCULAR

Giiigszane  THERAPY.

Endovascular Repair of Saccular Ascending
Aortic Aneurysm After Orthotopic Heart
Transplantation Using an Investigational
Zenith Ascend Stent-Graft

Blayne Roeder, PhD’, Juan Pulido, MD*, and Peter Gloviczki, MD'

Journal of Endovascular Therapy
2015, Vol. 22(4) 650-654
© The Author(s) 2015

wagopu
DOI: 10.1177/1526602815593537
www Jovt org

®SAGE

Gustavo S. Oderich, MD', Alberto Pochettino, MD?, Bernardo C. Mendes, MD',

52
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Society for
Vascular Surgery

Recipients of the SVS Medal of Innovation

ESVS Honorary
Member

2008

2010
Juan Parodi Timothy A.M. Chuter,

2015 Nicolai Volodos

2012

Thomas Fogarty

2013 2019 2025
Roy Greenberg Edward Dietrich Robert L. Kistner Enrico Ascher
53
“When something is important
enough, you do it even if the
odds are against you.”
|
"PAaCcE>X
NTES LM
| ]
SolarCity
|
Elon Musk
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MAIJOR CHALLENGES OF SURGICAL INNOVATIONS

DEVICE LIFE CYCLE

oBsoLescence | CONCEPT
» Skyrocketing costs ==

PROTOTYPE

¢ LO n g a p p rova I p rOCESs POSTMARKET STUDIES ;i:::u"es PRECLINICAL STUDIES
* Expertise
* FUNDING! e P
+ Intellectual property LABORATORY
. COMMERCIAL USE + Patents STUDIES
* Complex regulations - Business modsls

* FUNDING

MARKETING
CLINICAL STUDIES

MANUFACTURING

55

ETHICAL CHALLENGES OF ADOPTERS OF INNOVATIONS

* Limited information on the new device
* Need training and mentor

* Learning curve

* Early experience only by the inventor

* Long term results are not available

56
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ETHICAL CHALLENGES OF ADOPTERS OF INNOVATIONS

* Limited information on the new device

* Need training and mentor

* Learning curve

* Early experience only by the inventor

* Long term results are not available

* Must make a shared decision with the patient
* MUST PROTECT THE INTEREST OF THE PATIENT!

57

TAKE HOME MESSAGE

* Surgical innovation is essential to advance cost-
effective care

58
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TAKE HOME MESSAGE

* Surgical innovation is essential to advance cost-
effective care

* Shared decision making by an ethical surgeon and
a well informed patient is the cornerstone of
ethical patient care

59

TAKE HOME MESSAGE

* Surgical innovation is essential to advance cost-
effective care

* Shared decision making by an ethical surgeon and
a well informed patient is the cornerstone of
ethical patient care

* Continuous re-evaluation and improvement of a
new procedure, performing comparative studies,
cost analysis and long-term follow-up care are our
responsibilities
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“Never before in history has
innovation offered promise of so
much to so many in so short a time.”

Bill Gates

61

ARTIFICIAL INTELLIGENCE

THE FUTURE OF VASCULAR SURGERY?

“Technological innovation, demographic change (aging
populations with complex vascular disease), and the
continued shift toward minimally invasive, image-guided
interventions. The specialty is evolving into a hybrid
discipline combining surgery, endovascular intervention,
advanced imaging, and data science. .”

CHAT-GPT
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THE FUTURE OF VASCULAR SURGERY

1. Percutaneous endovascular therapy first

2. Complex aortic endovascular repairs with off-the shelf multibranched devices

3. Reduced radiation exposure due to advanced Imaging and navigation

- Intravascular ultrasound (IVUS)-guided interventions
- Fusion imaging combining CT and fluoroscopy
- 3-D navigation systems and electromagnetic catheter tracking.

- Robotics and remote interventions

4. Hybrid operating rooms with high resolution imaging

Seamless transition between open and endovascular techniques

63

THE FUTURE OF VASCULAR SURGERY

Improved long-term results of infrainguinal procedures

- lithotripsy, drug coated balloon and drug eluting, bioresorbable and
biosensor stents, tissue-engineered vascular grafts, cell-based therapies

Improved venous and lymphatic Interventions
- Dedicated venous stents, lliocaval, Left Renal vein and SVC stents
- Endovascular deep vein valve

- Mechanical thrombectomy for deep vein thrombosis and pulmonary
embolism

- Supermicrosurgical and robotic lymphatic reconstructions for lymphedema

Open aortic and arterial surgery reserved for failed endovascular
procedures, infections, malignant tumors and selected by-passes

64
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THE FUTURE OF VASCULAR SURGERY

8.  Atrtificial Intelligence and Digital Planning
- Automated aneurysm measurement and surveillance
- Endograft sizing and procedural planning with
simulation
- Prediction of restenosis, thrombosis, or endoleaks.

9.  Personalized and Data-Driven Vascular Care
- Large clinical registries and machine-learning tools will help
personalized treatment decisions and predict outcomes

65

THE OPERATING ROOM AT ST MARY’S HOSPITAL,
ROCHESTER, MINNESOTA IN 1893

w

Dr Charles H.

Dr William J. .
Mayo Mayo

66

33 of 36



MHIF Cardiovascular Grand Rounds
March 9, 2026

OPERATING ROOM 801
ST MARY’S HOSPITAL, MAYO CLINIC, ROCHESTER, MN
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“Innovation distinguishes
between a leader and a follower”

Think different.

Steve Jobs

69

/
1,
C
| S
Q
_ MAYO CLINIC «
| VASCULAR AND

ENDOVASCULAR
PROGRAM

MAYO
CLINIC

Y
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THANK YOU!

MAYO
CLINIC (’:, Minneapolis

W Heart Institute

Foundation’
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