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Year 2006: 
The background to the whole affair 2
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4) Lower aortic root holder
5) Aortic root mounting tools
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Vismara et al., Ann Biomed Eng 2010
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The Vein Graft Disease (VGD)

 Saphenous vein (SV) highly used in multiple 
Coronary Artery Bypass Grafting (CABG)

 Long-term patency of SV decreases over time after 
CABG due to pathological remodeling of the 
vessel wall

Saphenous
vein graft
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Year 2011: 

Sown seeds yield their harvest

Dip.to malattie
cardiovascolari
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Piola, et al., Recent Pat Cardiovasc Drug Discov, 2012

years
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Vein Graft Disease
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Vein graft
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Arterialization of the vein graft:

 Mechanical:
• 80-120 mmHg, pulsatile
• Shear stress (1-7 Pa)

 Acid/Base balance 
• Arterial O2, CO2 content 

Patient
(self-transplant)

Year 2011: 
Sown seeds yield their harvest



June 21, 2019    G. B. Fiore

Vein sample
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Arterialization of the vein graft:

 Mechanical:
• 80-120 mmHg, pulsatile
• Shear stress (1-7 Pa)

 Acid/Base balance 
• Arterial O2, CO2 content 

Patient
(OR-discarded 

sample)

Early remodeling
events 

Ex-vivo vessel culture
(days / weeks)

Year 2011: 
Sown seeds yield their harvest



June 21, 2019    G. B. Fiore

Years 2011 - today: 
The affair history thereafter 9
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Pulsatile ex-vivo culture system(s)

Piola, Prandi et al., JTERM 2013

to external hydraulic
control
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11Pulsatile ex-vivo culture system(s)

https://www.doi.org/10.1007/s10439-016-1747-7

Read the whole story at:
https://www.doi.org/10.1371/journal.pone.0117409

https://www.doi.org/10.1002/term.1798

https://www.doi.org/10.1007/s10439-016-1747-7
https://www.doi.org/10.1371/journal.pone.0117409
https://www.doi.org/10.1002/term.1798
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12Compartmental ex-vivo culture system

Piola et al., Ann 
Biomed Eng 2016
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13Compartmental ex-vivo culture system

Read the story at:

https://www.doi.org/10.10
07/s10439-015-1434-0

https://www.doi.org/10.1007/s10439-015-1434-0
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Summary, vision and perspectives

 A bioengineering approach was used to develop ex vivo
models for studying the cellular and molecular pathways
activated by exposure of the human SV to biomechanical and
biochemical arterial-like conditions.

 Our ex vivo vessel culture systems are advanced, safe,
strictly controlled and reliable bioengineering tools that
enable studying VGD issues directly with human samples.

 We laid the basis for a potential clinical translation of graft
preconditioning and pharmacologic treatments for reducing
the clinical impact of vein graft disease in patients undergoing
CABG implantation.
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Lessons learned…
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Working with samples of human origin:
The Rationale 16

Animal Human

• In vivo

• Large vessel 
transposition

• Paradigmatic

• Rabbits do 
not give
consent

• Ex vivo

• SV; simulated
CABG

• Potentially
patient-specific

• Informed
consent

Sample availability ?
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Working with samples of human origin:
a kind of ‘forma mentis’ 17
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Working with samples of human origin:
a kind of ‘forma mentis’ 18

Intrinsic value of human samples

A sort of
Refinement
concept?

Quality experiments
imply quality design
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