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Aortic dissection
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Aortic dissection

Aortic dilatation

Asymptomatic |
'CL_-) By hazard discorvery during MRI, CT ECHO .... For other purpose
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TAAD: Thoracic Aortic Aneuvrysm and Dissection ?

Syndromic TAAD non syndromic TAAD

e Marfan e Famillial TAAD

e Loeys-Dietz Syndrome
e Turner

e Ehlers Danlos IV

e Arterial tortuosity

e Aneurysm arthritis syndrome . .
* Bicuspid aortic valve

W * Sporadic form ﬁlEc
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Dilatation rate in aortic aneurysm:
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Aortic size (cm)
- o Awnual growih rate aecording o inftial anewrysm size®
52em
Patiens category 4.4 et 5 em 6.0 cm 2 e B4 cim {xample wmean)
All (g o= 79 (.10 emfyr 012 emiyr 014 comfyr 0T emdfvr .19 condyr 012 emdyvr
(005004 006-0.18Y (007021 (0.00025)  (0.10-0.28) (006-00.18)
[hssection status
Chronic dissection (7 = 16) 028 emiyr D35cmiyr  DEZemivr 049 cmfyr D56 enuyr .37 crye
(A0-0471 {13059 (050700 (0LIB-DERZ) (020094 (013-041)
Mo dissection (n = 63) 07 cmdyr 008 cmyyr 010 cmyfyr 012 cmfyr 014 crndyr .08 crndur
(002011 003014y (003-017) (0040200 {0.04-0.23) (003-0,15)
Location of ancurysm
Ascending or arch (n = 54) (.08 cmifyr 040 cmyyr 11 crdyr 013 cmiyr 0.15 cgyr 010 cradyr
(0.030.12) 004018y (00E008)  (008-0.21) [0.06-024) (0.04-0,16)
Descending or thoracic aorta (@ = 23) 0,23 cmyyr .28 cmyr .34 cmvr O emfvr .45 cmyyr 0,29 cmyr
(0.07-03%) (008049 (010039 (012069 (D.1340.79) (0080517

*45%% Confidencs inferval is given in parentheses.

Coady et all, JCV thor Surg 1997,113, 476-491
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Dilatation rate in aortic aneurysm:
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Aortic size (cm)
- o Awnual growih rate aecording o inftial anewrysm size®
52em
Patiens category ] £ crr 5.4} e .0 cm 70 crr 8.0 oo f@k precii)
Al (p o= 79) Lodnemyr 012 eyt (L14 emivr 017 cmjvr 019 congyr 0.12 cmfyr
(005004 (006-0.18Y  (0.07-0.21) (0.09-0.25)  (00-0.28) {0060 18)
Dissection stalus
Chronic dissection (7 = 16) 028 emiyr D35cmiyr  DEZemivr 049 cmfyr D56 enuyr .37 crye
(00047 (015059 [0.15-0.70) (0.18-0.82) (0.20-0.94) (013-041)
Mo dissection (n = 63) 07 cmdyr 008 cmyyr 010 cmyfyr 012 cmfyr 014 crndyr .08 crndur
(002001 (003014 (003-0017) (0040200 (0.04-0.23) [(0U03-0,15)
Location of ancurysm
Ascending or arch (n = 54) (.08 cmifyr 040 cmyyr 11 crdyr 013 cmiyr 0.15 cgyr 010 cradyr
(0030123 (000015 [(00E-0,18) {L06-0.21) (0L06-024) [(0.04-0,16)
Descending or thoracic aorta (@ = 23) 0,23 cmyyr .28 cmyr .34 cmvr O emfvr .45 cmyyr 0,29 cmyr
(0.07-0.3%) (08-0.4%)  (10-0.59) (0.12-0.6%)  (0.1340.79) (0080517

*45%% Confidencs inferval is given in parentheses.

Coady et all, JCV thor Surg 1997,113, 476-491
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Dilatation rate in aortic aneurysm:
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Aortic size (cm)
- o Awnual growih rate aecording o inftial anewrysm size®
52em
Patiens category 4.4 et 5 em 6.0 cm 2 e B4 cim {xample wmean)
All (g o= 79 (.10 emfyr 012 emiyr 014 comfyr 0T emdfvr .19 condyr 012 emdyvr
(0.05-0.14)  (D06-0.18)  (00T-021)  (0.090.25)  (0.10-0.28) {0L.06-0.18)
Dissection stalus
Chronic dissection (1 = 16) | 0.28 cm/iyr {135 cmyr 11,42 cmvr (149 codyr 056 coy'yr (037 cove I
(010-047)  (0.130.59)  (0.A5-0.70)  (0.13-0.82)  (0.20-054) 0130619
Mo dissection (n = 63) 07 cmdyr 008 cmyyr 010 cmyfyr 012 cmfyr 014 crndyr .08 crndur
(O0Z-011)  (003-0.14)  (003017)  (0.040.20)  (0.04-0.23) (0.03-0,15)
Location of ancurysm
Ascending or arch (n = 54) (.08 cmifyr 040 cmyyr 11 crdyr 013 cmiyr 0.15 cgyr 010 cradyr
(003012) (0040157 (005008 (0060217 (006024 (0.04.0,16)
Descending or thoracic aorta (@ = 23) 0,23 cmyyr .28 cmyr .34 cmvr O emfvr .45 cmyyr 0,29 cmyr
(0.07-0.359)

*45%% Confidencs inferval is given in parentheses.

\\\ﬂ W%

(0.08-0.49)  (DI0-059)  (0.12-0.69)  (0.13-0.79) (0.09-0.51) \
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Dilatation and risk of dissection
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Risk factors for dilatation :

« media disease » Increase in wall stress

Collagen disease: HYPERTENSION
Marfan, Smoking
Ehlers Danlos 1V, Age
Loeyz —Dietz...... Atheroma

History of cardiac surgery (15%)
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Syndromic TAAD : Marfan Disease
e FBN1 Fibrillin 1 (TGFRB2) (Loets-Dietz)

e Growth rate:

0,1 cm/year
If"] Loets-Dietz: upto lcm/y)

SAlNT— LUC Loets Dietz, NEJM 2006
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Non syndromic TAAD:

e Up to 20% of patients with TAAD have a first degree

relative with TAAD => familial TAAD !
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FTAAD  Sporadic  All
N=31 N=129 N=160

Albornoz et al, annals of thor surg 2006,82, 1400-1406
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Bicuspid valve: ?

Progression Rate of Ascending Aortic Dilation in Patients With
Normally Functioning Bicuspid and Tricuspid Aortic Valves

Giovanni La Canna. MD™*_ Eleonora Ficarra, MD®, Elefteria Tsagalau, MD®, Matilde Nardi, MD",
Antonella Morandini, MD®, Alaide Chieffo, MD?, Francesco Maisano. MD®, and Ottavio Alfieri. MD®

‘Am J Cardiol 2006:98:249-253

Diameters BAV TAV p
(n = 27) (n = 86) Value
SV
Baseline (mm) 41353 423 =63 NS
Follow-up (mm) 432 £ 49 446 £ 6.7 NS
Rate of progression (mm/yr) 0.86 = 0.81 0.82 = 1.1 NS
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Baseline (mm) 37.8 =52 38755 NS

Follow-up (mm) 402 £59 403 £5.5 NS

Progression rate (mm/yr) 1.06 = 1.6 0.63 = 1.1 NS
Proximal ascending aorta

Baseline (mm) 473 54 459 = 5.1 NS

Follow-up (mm) 494 = 6.1 477 =59 NS

Progression rate (mm/yr) 081 = 1.1 0.75 = 1.1 NS
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Bicuspid valve:

Progression Rate of Ascending Aortic Dilation in Patients With
Normally Functioning Bicuspid and Tricuspid Aortic Valves

Giovanni La Canna, MD™*, Eleonora Ficarra, MD®, Elefteria Tsagalau, MD®, Matilde Nardi, MD",
Antonella Morandini, MD®, Alaide Chieffo, MD?, Francesco Maisano. MD®, and Ottavio Alfieri, MD®
‘Am J Cardiol 2006:;98:249-253

Diameters BAV TAV p
(n = 27) (n = 86) Value nose
- int
SV with B AVS aﬂia celated
Baseline (mm) 413 +53 4232 = 7 pat E“ts d rates of A
Follow-up (mm) 437 + 5 ;,‘Jaq 'm“a h \ﬂcte%SE
Rate of progression ’A aneu‘—'?_&‘{;‘ BA\} g di d “;:;
e e 8 P e, L patens s
Lnﬁ“ﬁ’“ cationd, Tate (mm/yr) 106=16  063=11 NS
Proximal ascending aorta
Baseline (mm) 473 54 459 = 5.1 NS
Follow-up (mm) 494 = 6.1 477 =59 NS

0.81 = 1.1 0.75 = 1.1 NS

' Progression rate (mm/yr)
/ E
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Bicuspid valves ?
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RP Sinus RP Asc SP Sinus SP Asc
AO AO
Parameter Rapid progressors Slow progressors p-value*
Baseline Follow up Dilatation rate® Baseline  Follow up  Dilatation rate’
(mm) (mm) (mm/year) (mm) (mm) (mm/ year)
LVOT 242 +36 249+36 0409 244+28 252+29 04=+07 0.94
Sinuses of Valsalva 358 £5.8 385=+57 15+15 365+48 369+49 02=+03 <0.001
ST] 320+61 332=+6.0 09+04 314+46 320zx46 03=+06 0.01
Ascending aorta 372 =68 399+69 l6+14 364=62 369=x60 02=+03 <0.001

w

SAINT-LUC

ucL BRUXELLES

e

Igtidar et al , J Heart valve dis 2011, 20, 1400-1406,292-2
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Bicuspid valves ?

Growth rate /y
O R, N W M ol oo

1

RP Sinus RP Asc SP Sinus SP Asc

Parameter rs p-value*
Dilatation rate’
(mm (mm/vyear)
. -g?gfr:

LVOT 242 £ 3} qpyear™ e . 04=+07 0.94
Sinuses of Valsalva 35.8 +5.8 tdoacc® “\'}\00{1 =7 369+49 02+03 <0.001
ST] 320+6.1 E\evﬂ‘ed - 314+46 320=+46 03=+06 0.01
Ascending aorta 372 =68 l6+14 364=62 369=x60 02=+03 <0.001
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Dilatation with BAV a structural problem ?

loss of fibrllin-1
microfibrils

Loss smooth muscle
Disarray elastic fibers
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BAV nl root

aximal shear stress

BAV with rapid dilatation

Hope et al , JACC 2012, 60: 356-7 — """



Dilatation with BAV an hemodynamic problem ?

A heaithy volunteer

velacity

left-anterior view

anterior view
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B aorta size control

LY
i/
i ;_ el
institut de Recherche Expérimentale ot Clinique
82

Mahadevia et al, Clirc 2014, 129: 673-
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Pattern of dilatation related to type of BAV ?

R-L (Right to left) fusion pattern  R-N (Right to non coronary) fusion pattern

Dilatation of the proximal arch

hY
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Cliniques universitaires //4,
SAINT-LUC Vernan Siu, NEJM 2014, 270: 1920-9
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Relative growth in aortopathy ?

e Retrospective study comparing ao growth in patients
with BAV n= 35

marfan n=50

Degenerative Aortopathy=51

2 echo > 2 years interval

b3 JREC

SAINT-LUC Detaint Sarano, heart 2014, 100: 126-134
UCL 2 BRUXELLE =9
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Relative growth in aortopathy ?

Table 1 Baseline aortic diameters and yearly aortic dilatation rates in patients with BAV, DA, and MF5

BAV DA MF5
N=353 N=51 N=50 p Value
Age, year 48+15 T1+11 35411 <0.0001
Gender, male n (%) 254 (72%) 40 (78%) 36 (72%) 0.60
Systolic BP mm Hg (baseling) 12417 124+16 12819 0.59
Ejection fraction, % 5948 55+11 63+9 <0.0001
AR =2, n (%) 123 (35%) 9 {18%) 1 (2%) <0.0001
Aorta diameter at baseling
Aortic annulus, mm 25.0+3 24.6+3 24b+2 0.49
Sinuses of Vakalva, mm 37.1+6 41.5+6 41 8+6 <0.0001* £
Sinotubular junction, mm 31.545 37.5+5 33345 <0.0001*t2
Ascending aorta, mm 37.9+6 44.5+4 32445 <0.0001*t2
Dilatation rate, mmiyear
Aaortic annulus 0.05+0.2§ 0.005+0.2 0.0420.7 0.51
Sinuses of Vakalva 0.21+0.45 0.09+0.2§ 0.49+0.5§ <0.0001 14
Sino-tubular junction 0.18+0.5§ 0.10+0.2§ 0.10+1.2 0.50
Ascending aorta 0.42+0.65 0.20+0.35 0.12+1.0§ 0.0005*t
Maximal dilatation rate 0.42+0.6 0.20+0.3 0.49+0.5 0.02=

*“Indicates significant differences between BAY and DA,

tindicates significant differences between BAV and MFS.

#indicates significant differences between MFS and DA

Elndicates significant differences between baseline and followeup diameters.

Larger baseline aortic diameters in DA patients reflect the inclusion criteria of 40 mm for these patients versus 37 mim for BAY and MFS.
AR, aortic regurgitation; BAV, bicuspid aortic valve; BP, blood pressure; DA, degenerative aortopathy; MFS, Marfan syndrome

SAINT-LUC Detaint Sarano, heart 2014, 100: 126-134 !
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Relative growth in aortopathy ?

Table 1 Baseline aortic diameters and yearly aortic dilatation rates in patients with BAV, DA, and MF5

BAV DA MF5
N=353 N=51 N=50 p Value
Age, year 48+15 T+11 35411 <0.0001
Gender, male n (%) 254 (72%) 40 (78%) 36 (72%) 0.60
Systolic BP mm Hg (baseling) 12417 124+16 12819 0.59
Ejection fraction, % 5948 55+11 6319 <0.0001
AR =2, n (%) 123 (35%) 9 {18%) 1 (2%) <0.0001
Aorta diameter at baseling
Aortic annulus, mm 25.0+3 2463 24647 0.49
Sinuses of Vakalva, mm 37.1+6 41.5+6 41 8+6 =0.0001*%
Sinotubular junction, mm 31.545 AL bl 33345 <0.0001*t2
Ascending aorta, mm 37.9+6 44.5+4 32445 <0.0001*t2
Dilatation rate, mmiyear
Aaortic annulus 0.05+0.2§ 0.005+0.2 0.0420.7 0.51
Sinuses of Vakalva 0.21+0.45 0.09+0.2§ 0.49+0.5§ <0.0001 14
Sino-tubular junction 0.18+0.5§ 0.10+0.2§ 0.10+1.2 0.50
Ascending aorta 0.42+0.65 0.20+0.35 0.12+1.0§ 0.0005*t
Maximal dilatation rate 0.42+0.6 0.20+0.3 0.49+0.5 0.02=

*“Indicates significant differences between BAY and DA,

tindicates significant differences between BAV and MFS.

#indicates significant differences between MFS and DA

Elndicates significant differences between baseline and followeup diameters.

Larger baseline aortic diameters in DA patients reflect the inclusion criteria of 40 mm for these patients versus 37 mim for BAY and MFS.
AR, aortic regurgitation; BAV, bicuspid aortic valve; BP, blood pressure; DA, degenerative aortopathy; MFS, Marfan syndrome

SAINT-LUC Detaint Sarano, heart 2014, 100: 126-134 !
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Relative growth in aortopathy ?

Table 1 Baseline aortic diameters and yearly aortic dilatation rates in patients with BAV, DA, and MF5

BAV DA MF5
N=353 N=51 N=50 p Value
Age, year 48+15 T+11 35411 <0.0001
Gender, male n (%) 254 (72%) 40 (78%) 36 (72%) 0.60
Systolic BP mm Hg (baseling) 12417 124+16 12819 0.59
Ejection fraction, % 5948 55+11 63+9 <0.0001
AR =2, n (%) 123 (35%) 9 {18%) 1 (2%) <0.0001
Aorta diameter at baseling
Aortic annulus, mm 25.0+3 24.6+3 24b+2 0.49
Sinuses of Vakalva, mm 37.1+6 41.5+6 41 8+6 <0.0001* £
Sinotubular junction, mm 31.545 37.5+5 33345 <0.0001*t2
Ascending aorta, mm 37.9+6 44.5+4 32445 <0.0001*t2
Dilatation rate, mmiyear
Aaortic annulus 0.05+0.2§ 0.005+0.2 00407 0.51
Sinuses of Vakalva 0.21+0.45 0.09+0.2§ 0.49+0.5§ <0.0001 14
Sino-tubular junction 018:058 0.10+0.2§ 0.10+1.2 0.50
Ascending aorta 0.42+0.65 0.20+0.35 0.12+1.0§ 0.0005*t
Maximal dilatation rate 0.42+0.6 0.20+0.3 0.49+0.5 0.02=

*“Indicates significant differences between BAY and DA,

tindicates significant differences between BAV and MFS.

#indicates significant differences between MFS and DA

Elndicates significant differences between baseline and followeup diameters.

Larger baseline aortic diameters in DA patients reflect the inclusion criteria of 40 mm for these patients versus 37 mim for BAY and MFS.
AR, aortic regurgitation; BAV, bicuspid aortic valve; BP, blood pressure; DA, degenerative aortopathy; MFS, Marfan syndrome

SAINT-LUC Detaint Sarano, heart 2014, 100: 126-134 !

ucL BRUXELLES

1t

\l



- CUIOVAIVE

Relative growth in aortopathy ?

Table 1 Baseline aortic diameters and yearly aortic dilatation rates in patients with BAV, DA, and MF5

BAV DA MF5
N=353 N=51 N=50 p Value
Age, year 48+15 T+11 35411 <0.0001
Gender, male n (%) 254 (72%) 40 (78%) 36 (72%) 0.60
Systolic BP mm Hg (baseling) 12417 124+16 12819 0.59
Ejection fraction, % 5948 55+11 63+9 <0.0001
AR =2, n (%) 123 (35%) 9 {18%) 1 (2%) <0.0001
Aorta diameter at baseling
Aortic annulus, mm 25.0+3 24.6+3 24b+2 0.49
Sinuses of Vakalva, mm 37.1+6 41.5+6 41 8+6 <0.0001* £
Sinotubular junction, mm 31.545 37.5+5 33345 <0.0001*t2
Ascending aorta, mm 37.9+6 44.5+4 32445 <0.0001*t2
Dilatation rate, mmiyear
Aaortic annulus 0.05+0.2§ 0.005+0.2 0.0420.7 0.51
Sinuses of Vakalva 0.21+0.45 0.09+0.2§ 0.49+0.5§ <0.0001 14
Sino-tubular junction 0.18+0.5§ 0.10+0.2§ 0.10+1.2 0.50

Ascending aorta 1424065 0.20+0.35 0.0005*t
Maximal dilatation rate 0.42+0.6 0.20+0.3 00.49+0.5 0.02=
*“Indicates significant differences between BAV and DA,
tindicates significant differences between BAV and MFS.
#indicates significant differences between MFS and DA
Elndicates significant differences between baseline and followeup diameters.

Larger baseline aortic diameters in DA patients reflect the inclusion criteria of 40 mm for these patients versus 37 mim for BAY and MFS.
AR, aortic regurgitation; BAV, bicuspid aortic valve; BP, blood pressure; DA, degenerative aortopathy; MFS, Marfan syndrome

SAINT-LUC Detaint Sarano, heart 2014, 100: 126-134 !
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Relative growth in aortopathy

Table 3 Baseline characteristics and yearly aortic dilatation rate according to BAV subtype

R-| D Atypical, Typical, Atypical,
no raphe no raphe with raphe with raphe
MN=57 MN=56 N=204 M=29 p Value

Clinical characteristics

Age, years 43415 46+15 50+14 48+15 0.004

Male gender, n 41 (72%) 34 (61%) 155 (76%) 20 (B9%) 0.15
(%)
Edhommdiographic dharacteristics

Ejection fraction, 59.4+8 57.2+8 59.9 61.3 0.64
%

ARzmoderate 20 (35%) 1 (20%) 84 (419%) 8 (28%) 0.02*

AS=moderate 6 (129) 10 (20%) 30 (169%) 4 (15%) 0.69
Baseline aortic dimension

Annulus 25436 25+3.5 25+£29 25+1.9 0.77

Valsalva sinuses 31.745.7 347457 38.1+5.4 341£33 0.0001 *

Sinotubular 31.1+5.2 31.145.2 32.245.3 29.1+36 0.02%
junction

Ascending aorts 36.5+6.3 36.8+7.5 39.1+6.1 35.8+6.5 0.005¢
Yearly rate, mm/year

Annulus 0.05+0.3 0.02+0.1 0.06+0.2 0.05+0.1

Valsalva sinuses 0.24+0.3 0.25+0.5 0.19+0.3 0.20+0.4

Sinotubular 0.2420.6 0.12+0.4 0.21+0.5 0.05+0.3
junction

Ascending aorta 0.39+0.5 051+0.8 0.40+0.5 03306

“Significant difference between typical and atypical, regardless of raphe.
tSignificant difference between typical and atypical with raphe.
5ignificant difference between typical with raphe and other subgroups.
AR. aortic regurgitation; AS, aortic stenosis; BAV, bicuspid aortic vahve.

- ... No relation to BAV pattern !
SAINT-LUC

BRUXELLES

Detaint Sarano, heart 2014, 100: 126-134
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Relative growth in aortopathy ?

N 43%
Dilatation rate of the mid-ascending aorta
120 — in BAV
.71i=nts without progression
m —
Y 06 1.2 18 24 3 36 42 48
Yearly rate
N
Dilatation rate of the Sinuses of Valsalva
in Marfan
15 — . Patients without progression
: T —
18 24 3
'I"Hrl}" rate

'47 Greater proportion of patient without change in Ao
| &' dimension in the BAV group ! ¢ Ec

Clinlques universitaires "
SAINT-LUC Detaint Sarano, heart 2014, 100: 126-134J
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Conclusion:

Growth rate is related to type of aortopathy and could be
influenced by risk factors such hypertension

FTAAD seems to have a greater potentiel of growth
compared to Marfan patients.

Dilatation in BAV is frequent but the not the absolute rule !

BAV morphology maybe related to different pattern of
aortopathy

Despite some structural defect similarity, BAV and Marfan
show different patterns for aortopathy. Growth is similar in
both population but the number of unaffected patients is

Cdgreater in BAV.
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Thank you for your attention
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