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• TAA incidence 6/100,000 

• Aneurysm  

Localized arterial dilation >50%  in 

diameter 

• Dissection 

Entry of column of blood through an 

intimal tear with layer separation → 

false lumen  
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• Potentially fatal condition 

• 2 - 3.5/100,000 person 

years 

• High mortality    

40% immediate 

1% per hour – first 48 hrs 

70% - first 2 weeks 

• Correct diagnosis <50% 

• Goal – rapid early Dx and 

Rx 
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1896 
Antoine Marfan 

Clinical description 

1952 
Cooley & DeBakey 
Thoracic aneurysm 

repair 

1956 
Victor McKusick 

Heritable Disorders of  

Connective Tissue 

1968 
Hugh Bentall 
Composite graft 

1991 
Hal Dietz 

Fibrillin gene 

2003 
Hal Dietz 

TGFB 
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Elastin 

Microfibrills 
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Gene 
mutations 

Increased 
vascular wall 

stress 

SMC contractile 
dysfunction/overload 

Elastin 
fragmentation 

Age 

HTN 

Smoking 

Atheroma 



Eleid, Michelena 

Michelena et al. JAMA 2011;306:1104-13 
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Syndromic <5% 

   Marfan FBN1 

   Turner 45,X 

   Loeys-Dietz TGFBR 1, 2 

   Vascular Ehlers-Danlos 

   Aneurysm-osteoarthritis 

COL3A1 

SMAD3 

Bicuspid aortic valve 
Notch-1 GATA5 
ACTA2 and ? 

Familial 

15-20% 

TGFBR 2, MYH11, 
ACTA2  

Sporadic 80% (age > 60) 
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Fibrillin-1 

Dietz…Francomano Nature, 

1991 
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             Williams et al, 2007                             Loeys et al, 2006 

http://ats.ctsnetjournals.org/content/vol83/issue2/images/large/S757.S0003497506022442.gr1.jpeg


Loeys-Dietz Syndrome 



• Mod COPD 

• S/P iliac aneurysm endograft 2006 

• S/P CABG 2007 

• Root 55mm, asc ao 44mm since 2010 

• Surgical consult 2010: continue to observe 

• Grandfather died iliac aneurysm 

• What to do?  
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What’s up with the aorta…additional imaging  



Sinus = 47 mm 

22-Year-Old Female with MFS 

 
26 Weeks Pregnant 





22-Year-Old Female with 

MFS 
30 Weeks Pregnant 

Sinus = 53 mm 



1. Emergency surgery – aorta and cesarean 

2. Emergency surgery – aorta only 

3. Continue observation 

4. Other 



22-Year-Old Female with MFS 
Additional Imaging 

MRI Aortic Root = 47 mm 

…continued observation 



• TRY USING SAME TECHNIQUE (ECHO, CT, MR) 

• SAME MEASUREMENT METHOD WITHIN THE  TECHNIQUE 

• REPEATED MEASUREMENTS 

• SAME AORTIC LEVEL 

• SIDE-BY-SIDE COMPARISON BY EXPERT 
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Elefteriades. Ann Thorac Surg 2002;74:1877-80 



0.03% patient-year 

Age-adjusted relative-risk of aortic dissection 

in BAV is 8.4[2.1-33.5] compared to the general 

population (p=0.003) 

Thus, the incidence of dissection if baseline 

aneurysm is ~ 0.45% per patient-year 

Michelena et al. JAMA 2011;306:1104-13 







Svensson et al. J Thorac Cardiovasc Surg 

2003;126(3):892-3. 

 Wojnarski et al. The Annals of thoracic 

surgery 2015;100:1666-74. 

  

  







• Retrospective 

• Referral bias 

• Selection bias 

• Only total death 

• Not possible to analyze dissection 
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Ao size did not predict death 

Circulation 2007  



Oliver et al. Am J Cardiol;104:1001-06 



Root/ascending aorta 
50-54 mm 

(Confirm by CTA or 
MRA) 

Root/ascending aorta 
≥55 mm 

(Confirm by CTA or 
MRA) 

No risk factors Risk factors 
(Any one or more) 

•Family history of  
dissection 

•≥3 mm/year dilatation 

•Uncontrolled HTN 

•Root phenotype 

•Personal history of 
coarctation 

Elective surgical 
repair 

•Consider aortic 
valve sparing if 

valve tissue 
appropriate 

•Consider center 
of excellence 

International Journal of Cardiology, 2015 
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Type 1 



Type 2 





•Most common dilatation irrespective of BAV type-Asc Ao 

 

•Root dilatation linked to R-L fusion, male gender (p=0.0001) 

 

•R-L fusion annulus/root/STJ enlargement 

 

•AR related to root progression 

 



CP1293058-55 



CP1293058-56 



©2012 MFMER  |  3209410-57 



CP1293058-58 

Circulation 1991;84:1625-1635 
 

• 104 asymptomatic, 86% male, mean 36 y 

• EF≥ 45%, 3+ to 4+ AR 

• Mean FU 8 y 

• Surgery if symptoms or ↓LVEF  

• Sudden death 0.4%/y 

• Events 5%/y 



CP1293058-59 

Bonow et al:  Circulation, 1991 

Aortic Regurgitation 
Natural History:  Composite Outcome 

CP972518-1 

P
a
ti

e
n

ts
 a

s
y
m

p
to

m
a

ti
c

 

w
it

h
 n

o
rm

a
l 
L
V

 f
u

n
c

ti
o

n
 (

%
) 

Years 

0

20

40

60

80

100

0 2 4 6 8 10 12

Sudden death  
Onset of symptoms 
Onset of asymptomatic 
LV dysfunction 
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CP1293058-60 

Circulation 1991;84:1625-1635 
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Pressure 

Volume 

B 

A 

C 

D 

Slope = Emax         contractility 

Pressure Volume Relationship 

ESD 

Why ESD? 
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CP1293058-63 

AR: Volume & pressure 
overload 
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• 450 patients 1980-1995, men 

Circulation 2002;106:2687-2693 
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Ejection 
fraction (%) 

Preop Postop Preop Postop Preop Postop 

LoEF 
(EF <35%) 

MedEF 
(EF 35%-50%) 

NI EF 
(EF 50%) 

29%6% 

35%14% 43%6% 

48%12% 
58%7% 

56%10% 

P<0.06 P=0.002 P=0.005 



CP1293058-65 

AVR for symptomatic patients with 
low EF has almost no cut-off 

•Even EF < 25% may benefit 

•Prognosis without surgery     
very poor 



72 yo SOB, Hx Afib on amio, now 
sinus rhythm, aneurysm 

CP1293058-66 

EF 25% 



CP1293058-67 



CP1293058-68 



72 yo 11/2 years post Sx 

CP1293058-69 

EF 25% 
EF 35% 

Normal LV size 
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CP1293058-71 

Surgery for Aortic Regurgitation in 
Women  

Contrasting Indications and Outcomes 
Compared With Men   

E Klodas, M Enriquez-Sarano, A. Jamil Tajik, C Mullany, K Bailey, J Seward 
Circulation. 1996;94:2472-2478  

 

 

• 249 (51 women, 198 men severe AR  1980-89) 

 

• Variable       Men    Women     P                                        
BSA, m²       1.99      1.68    <.0001                           
LVD, mm     70.7      61.9    <.0001                          
LVS, mm     49.4      41.8    <.0001                           
EF, %           51.1     53.4        NS 
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Men n= 187 181 179 176 169 151 128 116 96 75 63 

Women n= 49 48 44 41 40 36 30 24 16 13 8 

Surgery for Aortic Regurgitation in Women  

Contrasting Indications and Outcomes Compared With Men   
E Klodas, M Enriquez-Sarano, A. Jamil Tajik, C Mullany, K Bailey, J Seward  

Circulation. 1996;94:2472-2478 

CP972518-6 

Years 

Late 

survival 

(%) 
39±9 

Men 
Women 

P=0.0002 

72±4 
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Surgery for Aortic Regurgitation in Women  

Contrasting Indications and Outcomes Compared With Men   
E Klodas, M Enriquez-Sarano, A. Jamil Tajik, C Mullany, K Bailey, J Seward  

Circulation. 1996;94:2472-2478 
 

• 2/3 women class III or IV dyspnea 

• 1/3  men class III or IV dyspnea  

• 1 in 10 women preoperative end-systolic 
dimension  55 mm 

•  1 in 3 men preoperative end-systolic 
dimension  55 mm 
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•ESD ≥25 mm/m2 AR 

CP1293058-75 



CP1293058-76 
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ACC/AHA VHD Guidelines 2014 
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Indications for AVR for Chronic AR 

ACC/AHA VHD Guidelines 2014 

Class IIa 

Class I 

Aortic regurgitation 

Severe AR 
(stages C and D) 

Vena contracta >0.6 cm 

Holodiastolic aortic flow reversal 

RVol 60 mL/beat 
RF 50% 

ERO 0.3 cm2 
LV dilation 

Progressive AR 
(stage B) 

Vena contracta 0.6 cm 

RVol <60 mL/beat 
RF <50% 

ERO <0.3 cm2 
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AVR (I) 

Indications for AVR for Chronic AR 
Class IIa 

Class I 

Aortic regurgitation 

Severe AR 
(stages C and D) 

Symptomatic 
(stage D) 

ACC/AHA VHD Guidelines 2014 
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AVR (I) 

Indications for AVR for Chronic AR 
Class IIa 

Class I 

Aortic regurgitation 

Severe AR 
(stages C and D) 

LVEF 
<50% 

Other 
CV 

surgery 

Asymptomatic 
(stage C) 

Symptomatic 
(stage D) 

ACC/AHA VHD Guidelines 2014 
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AVR (IIa) AVR (I) 

Indications for AVR for Chronic AR 
Class IIa 

Class I 

Aortic regurgitation 

Severe AR 
(stages C and D) 

LVEF 
<50% 

Other 
CV 

surgery 

LVEF 50% 

> 25 mm/m2 

Asymptomatic 
(stage C) 

Symptomatic 
(stage D) 

ACC/AHA VHD Guidelines 2014 
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Regitz-Zagrosek V, Lundqvist C, Borghi C, et al. 
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Rate of  
≥5 mm/yr 

Family history of aortic 
complications 

Bonow et al. J Am Coll Cardiol, 2006; 48:1-148 

Beckman et al. Circulation 2010, 121:e266-e369  



JACC 2016 

Root/ascending 
aorta 

50-54 mm 

(Confirm by CTA or 
MRA) 

Root/ascending 
aorta 

≥55 mm 

(Confirm by CTA or 
MRA) 

No risk 

factors Risk factors 
(Any one or more) 

•Family history of  
dissection 

• ≥3 mm/year dilatation 

•Uncontrolled HTN 

•Root phenotype 

•Personal history of 
coarctation 

Elective surgical 
repair 

•Consider aortic 
valve sparing if 

valve tissue 
appropriate 

•Consider center 
of excellence 



 

Ao size did not predict death 

Circulation 2007  







Regitz-Zagrosek V, Lundqvist C, Borghi C, et al. 





Advise against pregnancy 

• Aortic dimension >45 mm 

• Aortic dimension ≤45 mm 

FH of ao dissection 

High risk features 

• Prior aortic dissection 



Root/ascending aorta 
50-54 mm 

(Confirm by CTA or MRA) 

Root/ascending aorta 
≥55 mm 

(Confirm by CTA or MRA) 

No risk factors 
Risk factors 

(Any one or more) 

• Family history of  
dissection 

• ≥3 mm/year dilatation 

• Uncontrolled HTN 

• Root phenotype 

• Personal history of 
coarctation 

Elective surgical 
repair 

• Consider aortic 
valve sparing if 

valve tissue 
appropriate 

• Consider center 
of excellence 



Regitz-Zagrosek V, Lundqvist C, Borghi C, et al. 






