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Thoracic Aortic Aneurysm: Peering Into the
Enemy




Rupture







Aortic dissection iIs most common lethal condition
affecting the human aorta.






















eep ypothermic Circulatory ~rrest—( )
A powerful technique in our armamentarium







Yale Center for Thoracic Aortic
Disease

3,000 pts. In computerized
database
9,000 pt.-years of follow-up

*9,000 Imaging studies







An indolent process







Yearly risk of rupture




Yearly risk of dissection
prior to operative repair




Yearly risk of death prior
to operative repair




Yearly risk of rupture,
dissection, or death







* This analysis strongly supports the advisability of
elective, preemptive surgical intervention for the lethal
condition of large thoracic aortic aneurysms










~Thoracic aortic aneurysm Is a genetic disease
~Marfan’s is just the tip of the genetic iceberg







Thumb-palm sign







Genetic patterns in 300 Yale family
pedigrees

Autosomal dominant

Autosomal dominant or
X-linked

Recessive

Other




Distribution of Arterial Aneurysms and Dissections Sites in Kindred of Familial Probands
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asc(n=105)

Proband Sites desc(n=26) aaa
desc

asc Kindred Sites

Kindred sites
Proband sites asc desc AAA other Total paired sites
asc 106 90 9 34 15 148
desc 25 7 3 27 8 45
193

Albornoz GA, Coady MA, Roberts M, Davies RR, Elefteriades JA. Familial thoracic aortic aneurysms and
dissections-incidence, modes of inheritance, and phenotypic patterns. Ann Thorac Surg. 2006.






Yale Research indicates an important etiologic
role for excess MMP activity in the destruction of
the aortic wall underlying thoracic aortic aneurysm

disease.




MMP_Analysis

O Normals

B Aneurysms

MMP-1 ~ MMP-2  MMP-9 TIMP-1  TIMP-2




O normals

W aneurysms

MMP/TIMP ratio




Yale Team: JAMA Dec 5, 2003

5 Healthy young men-> Aortic dissection







Data analyzed

65/90 (66.6%)
Reported
Physical/Emotional
INnciting events: o

o 24/90 (26.6%)
Physical

e 36/90 (40.0%)
Emotional

Physical Stress ~ Emotional Stress Physical and/or
Emotional Stress




Extreme emotion

“Very upsetting news”

“Bad business lunch”

“Blg losses at casino” “Attending

sister’'s

Extreme stress while P—

on business trip”

“Emotional stress of

: . “Vigorous sex”
lung cancer diagnosis




Why does dissection pick one point
In time to occur?

Exertion
or emotion
\ ;,/

Pressure

Genetic Predisposition Acute Aortic Dissection
Aortic Dilatation







Mechanical properties of the aneurysmal
human ascending aorta

All mechanical characteristics
/ can be calculated on the basis of
SIX parameters:

systole | diastole

d | VvV | J
t V|V
BP | \/ | \V/
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Figure 1. Distensibility values in normal aortas and aortic aneurysms of
different diameters. Distensibility of ascending aortic aneurysms
decreases rapidly as diameter increases, to very low values at dimensions
greater than 6 cm.




Wall stress (kPa)

Normals <4cm 4.1-5cm 5.1-6cm

aortic diameter(cm)

Figure 4. Exponential relationship between wall stress and aneurysm size in
ascending aortic aneurysms. The dark columns represent a blood pressure of 100
mmHg, and the light columns represent a blood pressure of 200 mmHg. The lines at

800-1000 kPa represent the range of maximum tensile strength of the human aorta.







Risk/Benefit Ratio
For Thoracic Aortic Aneurysm

Operation




Safety of Thoracic Aortic Surgery In
the Present Era

Collagen-impregnated grafts
Anti-fibrinolytic agents (Amicar, Aprotinin)
Improved surgical techniques (coronary buttons)

506 consecutive pts. (asc, arch, desc, thoracoabd)

Mortality  Stroke Paraplegia Any permanent comp
(death, CVA, para)

Asc/arch  3.0% 3.0% 0 4.4%
Desc 2.9% 4.2% 5.1% 7.8%

Achneck et al. Ann Thorac Surg Oct 2007




TAA Is a lethal disease,
but...we have found a
silver lining in the cloud
of TAA.
















In the future...

Diagnose diathesis by
blood test.

Predict rupture/dissection not
only by size, but also by
mechanical properties

Control exertion and emotion

Prevent expansion by direct
MMP antagonists?

? Gene-directed rx ?







