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Purpose

1. Where we are
Review the latest guidelines from Canada, US and Europe Societies

2. How we got here
Reveal gaps in knowledge

3. Where we may be going
Speculate on future care paradigms



Why understanding aortic behaviour is important? 

Intervention is invasive – has some risks

Dilemma:

Young patients with small aneurysms are running into trouble
vs. 

Denominator is very large – many patients have large aortic aneurysms 
that are stable for prolonged periods of time 

If we operated on every dilated aorta, we may do more harm than benefit



Why predicting aortic behaviour will be even more important in the future



* Aortic root ≠ Asc Aorta





Distinguish between root and ascending but size indications are same 









Summary of 2014-2016 Guidelines for Prox Ao Intervention:

Asc Ao > 5.5cm

Asc Ao > 5.0cm with some risk factors (rate of growth, family history of dissection, 
hypertension, patient preference…)

Asc Ao 4.5 – 5.0cm for Connective Tissue Disease

Probably don’t need to be more aggressive if bicuspid valve 



Summary of 2014-2016 Guidelines on Prox Aortic Intervention:

Level of scientific evidence is poor no randomized data
no large non randomized studies
small, retrospective studies
consensus opinions 

Lots of room for flexible interpretation including patient preference, aortic 
shape, rate of growth, patient size



What 2014-2016 Guidelines are not telling us:

Difference of size indication between root vs. ascending aorta

What annual risk of rupture/dissection truly is

Are these guidelines valid only for a N. American population or range of BSAs? 

Is there something magical about an aortic diameter of 5.5cm? If so, what??



Share 2 recent case where guidelines leave us confused



Aug 2016

29 y.o VACTERL Syndrome

R sided aortic arch 
Bicuspid valve with mild stenosis 
Asymptomatic
Petite stature 

Does she have an indication for surgery?





The Asc Ao is 2.7x the size of desc aorta !
Do the Guidelines convince us that this 29 y.o is safe?



July 2016

50 y.o active female 

BSA 1.53m2 
Bicuspid valve with mild to moderate AI  
asymptomatic
normal lv size and function
family history of bicuspid valve and 
ascending aortic aneurysm repair (brother)

Does she have an indication for surgery?







According to Guidelines does this 50y.o  have an indication 
for surgery?

<5.5cm
<5.0cm
no known history of rapid growth 
family history of elective aneurysm repair – no family 
history of dissection

indexed to BSA:  3.24!
one publication suggests >2.75cm/m2 is high risk



Size & growth rate 
not great 

predictors of 
rupture/dissection

Need more science

Why do Aneurysms Rupture? 

Risk stratification of Aortic Aneurysms – Indolent but Catastrophic



How robust are the natural history data of Ascending Aortic Aneurysms? A Systematic 
Review – CCC 2016

Search Strategy







Conclusions of our systematic review:

No single study reported all of: aneurysm growth rate, size at dissection or 
rupture, incidences of dissection or rupture, predictors of increase rate of 
growth, rupture and dissection, and overall survival. 

Discrepancies between results from different studies

Data not robust enough to do a meta-analysis on topic



CTAC – Canadian Thoracic Aortic Collaborative proposal of a Nationwide Registry:

Establishment of a Capacity for Co-ordination of National Clinical Trials in the Treatment of 
Ascending Aortic Aneurysms 



Establishment of a Capacity for Co-ordination of National Clinical Trials in the 
Treatment of Ascending Aortic Aneurysms 

Objectives of Nationwide Online Registry:

Describe natural history
Establish core CT lab
Determine a NNT for asc ao aneurysms
Risk profile aneurysms beyond size
Forum for prospective trials of medical and surgical therapy



Establishment of a Capacity for Co-ordination of National Clinical Trials in the Treatment of 
Ascending Aortic Aneurysms 

Letters of Intent to participate from Cardiac Surgeons at 15 Canadian institutions
Memorial University of Newfoundland 
New Brunswick Heart Centre
Laval University
Royal Victoria Hospital, McGill University 
Montreal Heart Institute 
Queens University
Ottawa Heart Institute
Toronto General Hospital
Northern Ontario School of Medicine
London Health Sciences Centre
University of Manitoba
University of Calgary
University of Alberta
St. Paul’s Hospital, University of British Columbia 
Royal Jubilee Hospital, University of British Columbia 



Establishment of a Capacity for Co-ordination of National Clinical Trials in the Treatment of 
Ascending Aortic Aneurysms 

Estimated cost : $187,000 for first 2 years

Current status: Applying for seed funding
Conference call with industry next week to explore partnership



Biomechanical Engineering Analysis as a tool to determine 
Aortic “fingerprint”



Is there a Role for Biomechanical Engineering in Helping to Elucidate the Risk Profile of the 
Thoracic Aorta? Ann Thorac Surg. 2016 Jan;101(1):390-8



2010 Mar

12.0

0.0

1st Principal Stress (N/cm2)2012 Dec2011 Dec

Aneurysms rupture/dissect when wall 
stress > wall strength

Collaboration with 
Biomedical 
Engineering,  
Histo-Pathology & 
Imaging 
colleagues



AATS Aortic Symposium 2014

3D Growth
Multidimensional growth estimation

Post operation 1 year follow-up
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AATS Aortic Symposium 2014

Results
3D Growth

Growth rate (mm/y) Outer diameter (mm)

Maximum diameter
Maximum growth



“Aorta at Risk” Project 
Personalized Medicine – “fingerprint”

Prospective tissue sample 
from asc ao aneurysms

Multimodality imaging

HistoPath analysis

Tissue strength & stiffness 
testing

Once we understand 
properties of asc ao, can 
we determine a non 
invasive risk profile ? 



Early work indicates that aneurysmal 
tissue from bicuspid aortas may in 
fact be stronger than aneurysms 
associated with trileaflet valves

To be presented at STS 2017



Provocative Question:

Histopath (eg: fibrillin deficiency) may explain why patients with CT disorders 
develop aneurysms - but for the same size ascending aorta why is that the Marfan’s
aorta is much more to rupture/dissection? 

Recall that aneurysms rupture when wall strength < wall stress  



Screening 

How can we appropriately screen a population to prevent disasters?

Cavaet: Will also discover a lot of aortas that may not benefit from treatment  



March 2016

20 y.o male abdo pain

Lap Appendectomy at Rural Hospital

Repeat CT POD4 for CP/unwell

Died prior to transfer



In retrospect, root dilatation and abdo aortic 
dissection could be appreciated on preop CT at 
time of abdo pain presentation

Questions:
What kind of systematic screening program 
can identify him early? 

How did aorta get to 8cm in young man 
without rupturing? 

March 2016



Sept 2016

46y.o Type A and GI 
bleed – died prior to 
transfer from RGH



Screening at FMC:

Working with DI to develop “White Papers” 

incidental finding of aortic aneurysms

screening of first degree relatives



Conclusions:

Recent interest in aortic pathology/surgery has led to formation of new guidelines 

Current guidelines are based on low quality evidence

More subtleties to aneurysm rupture than just aortic diameter

Perhaps aneurysms in young patients behave differently than in older patients

More tools are needed to assess risk profile of this silent killer



Future:

1. Prospective multicentre natural history registry to 
determine a NNT

2. Biomechanical assmt may help stratify risk assessment 
along with size, growth rate, indexed size, pt. age, 
biomarkers to develop a “FingerPrint”

3. Appropriate Screening protocols are to be determined



Calgary Thoracic Aortic Program, www.aorta.ca, Jehangir.Appoo@AlbertaHealthServices.ca
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