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Aortic Regurgitation

@,o

Aortic regurgitation can be C ima ry disease of the aortic ®esc o CCEACTS GUIDELINES
valve cusps and/or abnormalltles oft c root and ascending aortic s s

geometry. Degenerative tricuspid and rtic regurgltatlon are 2021 ESC/EACTS Guidelines for the

the most common aetiologies in high- mcome s accounting for ;"a'l‘iif:i":"::"’:"a;":a”;d:e:‘sfll .
approximately two-thirds of the underlying aetlo a tic eraraan Association for G oot B eey 1EALTS
regurgitation in the EURObservational Registry Progr lvular B e e e <"

(ESC Task Force Coordinator) (Switzerland), Milan Milojevic' (EACTS Task Force
H e a rt D I S e a S e I I reg I St ry 1: Coordinator) (Serbia), Stephan Baldus (Germany), Johann Bauersachs (Germany),
Davide Capodanno (ltaly), Lenard Conradi' (Germany), Michele De Bonis' (Italy),
Ruggero De Paulis' (Italy), Victoria Delgado (Metherlands), Nick Freemantle'
Other causes include infective and rheumatic endocarditis. (Unteed Kingdom), Martine Gard (France), Kristina H. Haugas (Norwar
nders Jeppsson’ (Sweden), Peter Jiini (Canada), Lue Pierard (Belgium),
rnard D. Prendergast (United Kingdom), J. Rafael Sadaba' (Spain),
ristophe Tribouilloy (France), Wojtek Wojakowski (Poland), ESC/EACTS
ientific Document Group

Acute severe aortic regurgitation is mostly caused by infective
endocarditis, and less frequently by aortic dissection.




Aetiology of AR

Table 1
Etiology of Aortic Regurgitation

@ [seases involving the aortic cusps (leaflets)
emle calcific degeneration

pi ¢ valves
. rﬁl ar heart disease

Diseases mvo!wng the

* Hypertension
« Bicuspid aortic valve complex
¢ Collagen disorders, e.g., Marfan

and Ehlers Danlos syndromes
Aortic dissection (Type A)
Trauma

Aortitis (vasculitic, infectious)
Ventricular septal defect




Evaluation of AR

Echocardlography is the key examination......

L

quantify aortic regurgitation,

used to describe valve a{;‘@my ?

evaluate its mechanisms,

define the morphology of the aorta, and

determine the feasibility of valve sparing aortlcg:agry or valve repair
CCT O

CMR (to quantify RF when echo measurements are equivocal or discordant)

e p—

= l'«' L




A e - -
— UG~ e e

El Khoury functional classification for AR

E? Type | Qype In ) Q:Epe III}
| cusp motion MIWM or cusp perforation Cusp
Al Prolapsa Resftriction
I Id
Mechanism
b
Aortic Valve
Repair STJ sparing’
Techniques | femodeling | gempiantation SCA
Mﬂiﬂ «£r
(Primary) aortlc graft
with SCA
sTJ
(Secondary) SCA Annatoplasty

El Khoury functional classification for aortic requrgitation (SCA: Subcommissural annuloplasty is used much less
frequently now than in the past).
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| e Type | dysfunction was identified when the
dimensions of any components of the aortic
root, including the aortic annulus, the
sinuses of Valsalva, and the sinotubular
junction exceeded the upper limits of
published normal values*: and no other
cause of AR was identified.

l?Q oe 2 dysfunction was considered in the

of an eccentric AR jet and either a

cusp @ﬁe or a cusp fenestration.

e Type 3 dysfunciti s considered
whenever the quality or quantity of the cusp
tissue was judged to be poor.



https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.106.680074#R13-M680074

Echo in AR - Mechanisms

Abnormalities of the aortic wall Abnormalities of the aortic wall
Dilati f Dilation of
Dilation of Dilatj Av_ju,:;i':,? ginus Dilation of Dilation of AV-junction, sinus,
ST-junction ST-junction and ST-junction - ST-junction ST-junction and sinuses and ST-junction
(and ascending aorta) (and ascendinga af\ (= ,,functional (and ascending aorta) (and ascending aorta) (= ,functional
W/ aortic annulus®) aortic annulus®)
Type Ia Type Ib

El Khoury G.: Curr Opin Cardiol 2005;20:115.

Central AR jet




Abnormalities of the aortic valve cusps

Perforation

el

Prolapse

Paracentral jet

Type Id

Restrictive cusp motion

Eccentric jﬁ { Eccentric jet towards the

the prolapsing cu

the more restricted cusp

Type 11

Type 111

Abnormalities of the aortic valve cusps

Perforation Prolaps Restrictive cusp motion

Type 111
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Abnormalities of, rtic wall . _
pisonot — Abnormalities of the aortic valve cusps
Dilation of ~ Dilation Of< nf\ AV-junction, sinus,
o Tiunction | STunction and sifdoy/l " and STuncton

»functional Perforation Prolaps Restrictive cusp motion

fic Jnnulus*

; e Type Ia Type Ib Type Ic Type Id ype 11 Type 111

R that El Khoury G.: Curr Opin Cardiol 2005:20:115.




Adult Echo TIS0.2 MI 0.5
X8-2t
53Hz . M4
12cm

2D
57%
Cc50
P Off
Gen

+ Dist 2..1 cm

::AoR Diam 5.2°cm
= Dist 412 cm
[E] LA/Ao (2D) 0.615

T Y =2
















Adult Echo TIS0.4 MIO0.4
X8-2t
19Hz
12cm

2D
65%
C 50

PAT T: 37.0C
TEET: 39.4C

--120

| I S | — -y
ALK 100mm7s 66bpm







Echo in AR - Number of cusps

Unicuspid Quadricuspid




TEE long axis-vie

Predictors of a durable repair:

» Absence of more than mild residual AR
» Effective height 2 9 mm
» Coaptation length 24 mm

1: Annulus (< 1.6 cm/m?)
2: Sinus (< 2.1 cm/m?)

ST junction (< 1.9 cm/m?)

. :%ona
eh: eﬁectivAght

cl: coaptation lerigth

[Aortic wa
Within ventricle

M(semilunar
attachment
of the leaflets)

WVentriculo-aortic
Junction (VAJ)

Nlinterleaflet triangle)

Basal ring

Sino-tubular junction (5TJ)

Ventricle within sinus

VAJ

Inter|eaflet
triangle
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Aortic dimensions
Aortic diameters are proportional to body sizo
and generally increase with aging

Range (cm)

14-26

C: Sinotubular junction
D: Ascending Aorta 21-35

1.7-34

21-34

Hospita
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Echo in AR - Useful measurements

L

* Measurements are pc{@rm
view (TOE) from leadin

in the PLAX view(TTE) or in the ME 3ch
to leading edge at end-diastole, except

h—

for the Aortic Annulus which 1

@ in mid-systole
* It 1s important to differentiate three p Wes of the ascending aorta:

078

-AoRoot aneurysms (SOV>45mm)
-Tubular Ascending aneurysm (SOV<45mm)

-Isolated AR (all aortic diameters <40mm)




Echocardiographic criteria for severe AR

Table 5 Echocardiographic critexj t efinition of
severe aortic valve regurgitation

Qualitative
Valve morphology

Colour flow regurgitant jet area®

CW signal of regurgitant jet
Other

Semiquantitative

Vena contracta width (mm)
Pressure half-time® (ms)
Quantitative

EROA (mm?)

Regurgitant volume (mL/beat)

Enlargement of cardiac
chambers

Abnormalflaillarge coaptation

defect
Large in central jets, variable in
eccentric jets

Dense

Holodiastolic flow reversal in

descending aorta (EDV =20 amis) Echocardiog H' riteria of severe aortic regurgitation (lll.° -IV.°

65% of LVOT

jaa ¢ Vena C [dth > 6 mm
* Pressure ha (CW-Doppler) < 200 ms
=30 ; * Holodiastolic flow reversal in descending aorta
- : * RV > 60 ml, RF > 50%, ERO > 0.30 cm?
5 * Left ventricular enlargement

)




SEVERITY

1. Regurgitant jet Mdf&‘ meterratlo greater than or

equal to 60 percent
2. Vena contractagreater than

3. Regurgitant jet area/LVOT arearatl an or equal to
60 percent

4. Aortic regurgitation pressure half-timeles al to
250 ms

5. Holodiastolic flow reversalin the descending thorasi
abdominal aorta

6. Regurgitant volumegreater than or equal to 60 mL
7. Regurgitant fractiongreater than or equal to 50 percent

8. Effective regurgitant orificegreater than or equal to
0.30cm2

9. Restrictive mitral flow patterrfusually in acute setting)

* Regurgitant jet height measured as

maximal diameter of regurgitant jet just
below AV,PLAX view

* LVOT diameter in end diastole

K%




MILD MODERAT |SEVERE MILD
E

Jet <25% >/=65%
width/LVOT Reg vol < 30 ml
diameter
Vena <3mm
contracta Reg fraction |<30 %
Jet <5%
area/L\VOT @ .
area f <0.1cm
PHT >500 ms </= 250ms {:ﬂ
Holodiastoli present Mitral inflow
c flow restriction |
reversal

MODERATE

SEVERE

>/= 60 ml

>/=50%

>/= 0.3 cm?

Present

Vi
S




Regurgitant jet width/LVOT
diameter ratio greater than or equal
G, to 60 percent

Jet / LVCT width
(%)

TrROD cvvcssees < 10%

Moderate ..... 25 -65%

"ﬂ
N4

e

Parasternal long axis view




Vena contracta greater than 6

Vena Cantracta
Wiatk /iam)

Mild ........... <3 oin
Moderate... 3 - 6 mm

mm

Color Flow 2
Velocity
Scale

—

Right venlracle

*«-2

Ve .m-lo

D i

Flaw

T )

m— —
Aortic
regurgitant
jet




LVOT Jet
area  area

Diastole

&, °
Hp: X

Area = 0.75cm?

PSAX

IQ'.SB 3 Jet Area ’ Mild < 5% |
Area 785 x LVOT diametef’z Moderate 5~ 60%

» Regurgitant jet area measured from PSAX i Simplified ‘; Severe > 60%

view at level of LVOT
Jd

* LVOA measured at end diastole at same
site O
* Ratio calculated




» Regurgitant doppler signal is a function of
pressure gradient between aorta and LV

- \ | - . . .
Mild Aortic Regurgitation _  SHT (P ', time) Cma e I » Mild AR —small increase in LVEDP-

= PHT: > 500 msec . " O o e gradual decline and flat deceleration slope

v A Mid . /.."> 500 msec - 1 . . .
Lo o 59 Mod . 200-500 msec . - Severe AR -LVEDP rises rapidly-rapid
AR Siope = 1.7 m/sec? - w2\ * | Severe/.. <700 msec v decline
P% Time = 842 msec \j‘_‘
Decel Time = 2903 msec -l
Sweep = 1 00mm,/ 4
R E o NI SO W O T 58 ILSRLIG Mid Ml e R 3T

— S - N — J . i —

Severe Aotz Regy gitey on
PHT: < 200 maec

Pressure

Velocity




Aortic
Flc w Reversal

» Suprasternal window-descending aortic
flow profile

» Short period of low velocity flow reversal-
normal

* Pan diastolic flow reversal with end
diastolic velocity>20cm/s

<— "initial velocity
——— diastolic flow ———= . "holodiastolic
reversal velocity*

4—-_\.I /-.
systolic
forward

flow

SEVERE ALl




Calculation of R.Volume and

R.fraction
sv%vn
R.Volum ot]-SV[mv]
RF—R.Vqum%/ t
ERO=R.VqumeN'%
R.V>60m|,RF>50%,ERgﬁ;ﬂcm2 Indicate

severe AR 3 %




LVOT area /

- :‘2.‘ Regurgitant = gy av=SVuv
Volume (IW)

| ‘Qf‘\ e —

Effecti "4) .
Re;ﬁr'gltan egurgitant Volume

Orifice Area CWbD le
(EROA) ( gjlfs oppler

Regurgitation Severity (by l“ _S)W
BB covonsvmavansammsssrsnases

RO .civvivs sssoiains 0.10-0. 1
Moderate - Severe .... 0.20-0.29 cm’
BVONR s icivinmninmninriti > 0.30 cn¥?




Restrictive mitral flow pattern 0
AO

“Reversed” Doming

OOS

g iagram of a 2-D image of a patient with AR, The
regurgi tjet ikes the anterior leaflet of the mitral
valve, not all n fully, giving the appearance

of "reversed dom:



Fig. 7.24 M-mode of the mitral valve in a patient with
severe AR demonstrates early mitral valve closure (arro!
secondary to a markedly elevated LVEDP.

Fig. 7.25 Depressed E wave (arrows)
noted by M-maode of the mitral valve
(a & b) in two different patients with
severe AR. Diastolic fluttering is aso
noted on the mitral vabve leaflet.




Extent of@}(}(\
s
Trivial—just below aortic leaflets. & O
. Mild—LVOT.

Moderate—AR extends to mitral leaflet level.
 Severe—body of the LV.

Signal intensity




Acute vs Chronic AR
L

Ly
C j{@UTE VS CHRONIC

* Shape o@@l e CW doppler
Rate of decele S}

Premature mitral v

. flow

. a {cl??re

» Endocarditis,dissection _, Af

« Normal Iv dimensions O
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Recommendations on indications for surgery
in
(A)severe aortic regurgitation
&

(B) Aortic root or Tubular ascending aortic aneurysm
(irrespective of the severity of aortic regurgitation)

)(‘

@ESC i 7

Eurioesn Socmly dex 10009 Y euhaaryenabd9%
of Cardology

ESC/EACTS GUIDELINES

Level®

Class®

ndl@lor surgery

A) Severe aortic re

Surgery is recommerffed
patients regardless of LV

2021 ESC/EACTS Guidelines for the

management of valvular heart disease

Developed by the Task Force for the r nent of
disease of the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery (EACTS)

Surgery is recommended in asy
patients with LVESD >50 mm or LVESD
>25mm/m?” BSA (in patients with small bo:
size) or resting LVEF <50%,107:108112114115

heart

Surgery may be considered in asymptomatic
patients with LVESD >20 mm/m? BSA (especially
in patients with small body size) or resting LVEF
<55%, if surgery is at low risk.

Surgery is recommended in symptomatic and
asymptomatic patients with severe aortic regur-
gitation undergoing CABG or surgery of the
ascending aorta or of another valve.

Aortic valve repair may be considered in
selected patients at experienced centres when
durable results are expected.

B) Aortic root or tubular ascending aortic aneurysm® (irre-
spective of the severity of aortic regurgitation)

Valve-sparing aortic root replacement is recom-
mended in young patients with aortic root dila-

tion, if performed in experienced centres and
od 133136140

durable results are expect
Ascending aortic surgery is recommended in
patients with Marfan syndrome who have aortic
root disease with a maximal ascending aortic

diameter =50 mm.

Ascending aortic surgery should be considered
in patients who have aortic root disease with

maxjmal ascending aortic diameter:

lla C
Loeys—Dictr=
® >50mm in the presence of a bicuspid valve
with additional risk factors” or coarctation.
When surgery is primarily indicated for the
aortic valve, replacement of the aortic root or lla c

tubular ascending aorta should be considered
when >45 mm.’

T




Indications for surgery

A) Severe aortic regurgitation

Surgery is recommended in symptomatic
105-109

e patients regardless of LV function.
is recommended in asymptomatic
enfs it LVESD >50 mm or LVESD

| >25mm (in patients with small body
107,108,112,114,115

size) or resting LVE

Surgery may be consi ptomatic
patients with LVESD =20 mmf%speciall}r
N

in patients with small body size) o

<55%, if surgery is at low risk.
Surgery is recommended in symptomatic and
asymptomatic patients with severe aortic regur-

gitation undergoing CABG or surgery of the

ascending aorta or of another valve.

Aortic valve repair may be considered in
selected patients at experienced centres when

durable results are expected.

Class®

Level®

e
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B) Aortic root or tubular ascending aortic aneurysm*® (irre-
spective of the severity of aortic regurgitation)

Valve-sparing aortic root replacement is recom-
mended in young patients with aortic root dila-
tion, if performed in experienced centres and
durable results are expected,'*3 136140

cending aortic surgery is recommended in

ieMds with Marfan syndrome who have aortic

se with a maximal ascending aortic

dlam er >50 m

Ascending acdic fu ould be considered

in patients who h - disease with

maximal ascending aortic cI| ete

® >55mm in all patients.

. >45 mm in the presence of Marfan me ila c
and additional risk factors® or patients wi
TGFBR1 or TGFBRZ mutation (including
Loeys—Dietz syndrome).”

. 350 mm in the presence of a bicuspid valve

with additional risk factors® or coarctation.
When surgery is primarily indicated for the
aortic valve, replacement of the aortic root or ila c
tubular ascending aorta should be considered
when =45 mm.’
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Pre-op ITEE evaluation of AR

. Repa/rq@'{f(g of AR
4 .

* (Criteria air

° Bicuspid valves W{t@lapse
Tricuspid valves wit @ olapse
Dilatation of aortic annulus / @

Perforation of aortic cusps

Aortic dissection ji:ﬂ
J

* Exclusion criteria for repair O

* Fibrosis, thickening, calcification

Grim RA, Stewart W]J. Cardiology Clinics 1998;16:477




Repairability of AR

Lp

TEE grg@is-vi

1: Annulus (< 1.6 cm/m?)
2: Sinus (£ 2.1 cm/m?)
3: ST junction (< 1.9 cm/m?)

4: Tubular aorta

eh: effegtive height

Predictors of a durable repair:

» Absence of more than mild residual AR
» Effective height 2 9 mm
» Coaptation length =4 mm
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Medical Therapy

4.3 Medical therapy
Medical therapy, especially angiotensin-converting enzyme inhibitors
{(ﬁCEI) or dihydropiridines, may provide symptomatic improvement

Y ¢ iglindviduals with chronic severe aortic regurgitation in whom sur-
ef jgnot feasible. The value of ACE!l or dihydropiridine in delaying
surgd&y in the prgeence of moderate or severe aortic regurgitation in

asymptomatic Das not been established and their use is not

In patients who underg ut continue to suffer from heart
failure or hypertension, ACH|, angjot¢nsin receptor blockers (ARBs),

and beta-blockers are useful.”

In patients with Marfan syndrome,
stay for medical treatment and reducing ess and aortic
growth rate and should be considered beforg and aftgl sur-
gery."#=1% While ARBs did not prove to have aXuperjérfef
when compared to beta-blockers, they may be considered aglfan
alternative in patients intolerant to beta-blockers.'*~ " By anal;
while there are no studies that provide supporting evidence, it is
common clinical practice to advise beta-blocker or ARBs in patients
with bicuspid aortic valve if the aortic root and/or ascending aorta is
dilated. Management of aortic regurgitation during pregnancy is dis-
cussed in section 13.

-Nockers rgmain the main-




Serial Testing

L
R éi?
* AR (asymptomatic pt /@Wer% AR / normal LV — FU every year)

(pts with 1% diagnosis / mpromise — FU every 3-6 months)

angiography/CMR & compared to baseline

® Asc Aorta dilatation (>40mm) — any iﬁ&ﬁ%&nm should be validated by CCT
J

® After repair, Marfan pts remain at risk for dissection o Q >sidual Aorta
paif, P

(lifelong regular FU at an expert centre 1s required)




Special patient populations

L

® In pts with moderate'£® %undergo CABG or MV surgery, the decision to

treat the AoV is controversi
expectancy & pt’s operative risk).

t Team should decide based on the aetiology, clinical factors, life

® The level of physical & sports act e presence of a dilated aorta
remains a matter of clinical ]udgement intlfdabsence of evidence.
* Given the familial risk of thoracic Aortic An creenlng and referral for

genetic testing of the pt’s 15 degree relatlves wit @mte imaging is

indicated in pts with connective tissue disease.

* For pts with BAV, pt’s 15 degree relatives appropriate to have an Echo screening.
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loToplkn ovadpoun

"I'he Ancurismes which happen in the internal
parts are incurable.”

Ambroisc Parc

' ""hcre is no discase more conducive to clinical
hvemi ity than ancurysms of the aorta.”

Sir William Osler

ALYUTTITLOXKOC LXTPLKOC F'aAog xeipa '/o
MaTrupocg Ebers (1552 11X) Ambroise Paré ( —1590 uX)




OplLouoc

» MovL TTLKN OLXTXON TG XOPTNC,
OLXMETP l@z 50% TNC KXVOVLKNC

o,

» TO XOPTLKO TOLX ETTEL VX XTTOTEAELTOL
KXL XTTO TOUC TPELC XU ’aTou
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Aortic arch

TorroypopLkn
KxTovoun .

' ' Sinotubular
» To 60% ﬁ?&wnv XOPTLKN PLTXX  unction
N/KXL THV & lA@TO( XOpTH Aortio oot

» To 40% xxdbop& TNV %000( —

Annulus

Descending
thoracic aorta

Owpokikn xopTn

» To 10% adpopx 1O O(OpTLKQS}% Abdorina
» To 10% xdpop& OAN TNV XOPTY ,q .

P4

& S



ATPXKTOELON - ZKKOELON

) afrpcv/(ToacSn' EKTELVOVTXL OE OAN TNV TTEPLUETPO

» OKO }ge MEPOC TNC TTEPLUETPOU

Q o flsianm abcoamin
& ’

Fusiform Aneurism  Saccular Aneurysm




Eugovion

y ] 3 agaf BuvaTou otic HITA
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ITopXyovTec kKitvoUvou

Smoking Odds Ratio 5,57

» Kamrvio Ozx Male Gender  Odds Ratio 2.68
» YTIEPT rf FamiyHx ~ Odds Rat|o1.$4
Age Over 65 Odds Ratio 1.71
OOKA

» ABNpoaKAn @m )e Hypertension  Odds Ratio 1.15

» FTEVETIKEC XVUWMKX a Smoking <20 Pk-Yrs Odds Ratio 2.75
* obvdpouo Marfan 3iauking >50 Pk-Yrs Odds Ratio 9,55
- guvopouo Ehlers-Danlo

» AtTtTUXN AOV Muae ate Correlation with

» TODAN Coronary and Perizn 27, /:"erosclerosls

Not Strongly Associated with
Hyperlipidemia or Diabetes

"ederle ot al. J Vase Sung 2003; 38:329 AT



NORMAL AORTA

Fibrillin

| Or

MMPs




» Meooc XtTwvac

o Ano%(ou X TTO:
* EAX

-Koxkayo
* NELEC MULKEC LV@O

» 10L0TNTEC 44
- EAxxoTikoTnTX (elasticity)

- Avtoxn epeAkvouoL (tensile strength)




[TcBoyeveLo

- KuoTukri exkduAion uégou xirdve
> EKPLALOTN TWV EAXOTLKWY LVWV KXL VEKPWON TWV
Aetfzwtkduv LVOOV
© XVT XOon TOUC KTTO BROEODLAO

BAevVW XMOQPEPO LALKO,
© ELKOVX KLOTN écrou XLTWVX

The “EDP” Hypothesis

Elastin Degradation Releases Peptides
With a Variety of Biological Activities

Proteinases Elastin Degradation Amplifies the EDPs

Inflammatory Response in AAAs
\ Inflammatory Cells Mediate /
Elastin Degradation Through
Local Proteinase Production



» MNXXVIKEC AELTOUPYIEC TNC XOPTNC
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AlTioAoyio

1dLoTTXONC KLOTLKN EKPUALOT) METOUL XLTWVX
KANPOVOULKEGC OLXTXPXXEC
pouo Marfan
5& Ehlers-Danlos
. (xm'vo,uly
. 5[7TTU,\/I7 TN BoXALIO

AOnpookAnpuv

AVELPVOUXTX OXE % ME A0 ALOXXWPLOUO
AVELPUOUXTX OXETLTC evwcn ™ AoV
AVELPUOHXTX oxentoueva WEELC

,UUKCUTU(A’ A’VEU,OUO',UQ’TA’
© OUPIALOLK OXVEUPUOMXTX 4 @
AVELPUOUXTX OXETLCOMEVX ME XPpTNPLTL EO

AVELPLOOUXTX OXETLCOMEVX HE TPXUUX




bvotkn eEEALEN

» H duoLkn €EEALEN TWV XVELPUTURTWV
TTOU OEV EXOULV XVTLUMETWTILOTEL XELPOVPYLKK,

elvaL oé&{/z.gfaTog AOYw pAENG

» 'EVX potye€ a‘q')pucua DwpxKLKNE XOPTNC
EKONAWVETXL [UE VLKO OxvxTo o€ TToco0TO 25%

100
20
Expected
80 P
T0 781
WPercent eo0
survival S0 0
m -
30 |- 89 oay 25.9 L5 Observ
20 — 218 _--""'mr-__mﬁ - 192 MNon-disseclion
10 = | “'_‘---1?'_'11].5-—_-' 13,0 Total
| i | i° _j 70 Dissection
o
1 2 3 4 5
Years after diagnosis




Annual Growth Rates of
Thoracic Aortic Aneurysms

----------------------------------- JVLA

3

0.10 cm/yr

— 0.30 cm/yr

$

3

Percentage incurring complication
W
*

R

351039 4.0t0 4.9 5.0105.9
Initial aortic size (cm)



KAwvikn Ateyvawon

» ouvnNOwc XwpPLg CLMTTTWHUXTX, TuXxlx (CXR, echo)

> xp(')vé};zmeto OWpPKLKO XAYOC
(25-75% /@To GUUTITWHX)

~  OTNMELX KO(pBLO(Kiﬁ) TTXPKELXG XTTO XVETTXPKELX AoV
(OLxToxon aopTLth%S\

> OUMTITWMXTX TTLEONC (XAY ,qu(g, OULUPLYMOC,
XLMOTITLON, BPXYXOC, TLVOPOUO

g(vu%ol)\ng PAEBxC)
» omavix pngn > RA, SVC (HOCF) 0

»  ECWTEPLKAX YVWPLOUXTX VOOWV TUVOETLKOU LOTOU




ATTeELKOVIOTIKEC HEBOOO!L

> A/(Tl\/é)\/ ?5['0’ Bwpukoc

b H/\/wka'pcS{ &rapin

» AopToypoadio é@(/

v Alovikn Touoypodic J&y oypopioe (CT/CTA)
» Moyvntikn ayyeloypopio RW 0




AkTIVoypadio Buwpokoc

» X0ENC @—
necodwp l@
» MEYEOLvVON TOUL 0(0@'

knob

» TIRPEKTOTTLOT TNC
TPXXELXC




Hywkopdloypoplo

AloxBwpokikn

0(0¢£,
ypny f Gemun

Mn €TTEU
€EVUKOAN eTrO(voO\ QTNTX

ECHPTWMEVN XTTO %YOUVTO( TNV EEETXON

ALOLO0PAYELOC

» XKPLBEOTEPN XELOAOYNON TOU |!e ¢ Ao
» XTTELKOVLOT] MEYXAUTEPOL MEPOC TN ‘

» HopdoAoyix TNC AoV (dLTTTLUXN PXABLOX)

» AELTOUPYLKOTNTX TNC AoV (XVETTXPKELX)

vV v VvV VvV v




Aortic root dm’s
~ end diastole
> paraséﬂ‘ ng-axis
//Q@ " lf Sy /
> 4 levels: ,1)
(a) annulus, O
(b) sinuses,
(c) ST junction,
(d) AscAo




UTTEPOTEDLVIKN ANWN

omegqvwn TOU XOPTLKOU

Kp. TXPXOTEQMIEANYN
XOPTLKN PLCHK KXL RBH120LOX
XopTNn

Short axis view of left main coronary artery

+ Dist 678 cm



Aoproypudinc (CA)

» MEYOXXAN EVKPLVELX
> xapam@%.még ELKOVEC
» ENEYXOC /

0 OTEd)O(VLO(L(DV €L
> AeLTOLpPYLX TNC LV O
ME[OVEKTI?,UO(TO( ' Z .




A&ovikn Touoypodic /oxyyetoypagic (CT/CTA)

» MN ETTEMPRXTLKN
) ELPEWR.OLXOEDTLUN
> anv£ 1 O(KPLBn EKTLMNON
* {LAOU
. TOLX(DIJO(TOC_,
* TTEPLXOPTLKNG TT @‘
» EKTLMNON MEYEBOLC |< %ng VOOOU

MelovekTnux e
» XPNON TOL OKLXYPXPLKOUL %
» OEV OLVEL TTANpodopLeC yix AoV

» XKXTXAANAN YLX TTXPXKOAOLONON xOOBeEVWV UE
oLTTTLUXN AOV




>0YXpovec Texvikec CT

» €eALkoewdng CT
» 1 XpNON TTOAUTOMLKWY TOMOYpPXPWV
» N xpnon tTng 3D xvxoLuLoTXONG

olvouv 65&\% éeu(oveg

ue evotoBnoio T80t To LQ0%

KXl ELOLKOTNT TTEPL T

Marfan syndrome and Ascending aortic
annuloaortic ectasia aneurysm and

In a 40-year-old man bicuspid aortic valve

in a 40-year-old woman




Moyvntikn cyyetoypoglio (MRA)

v

XKPLBNC KXl XTTOTEAECTUXTLKN

XVXOUOTKXON KXL dNpLovpylx 3D eLkoOvwyv

TTXP TPEWV TTOAAXTTAWY TOMWV

XTTELK ;él' OAOKANPNC TNC A0 KXL TWV KAXOWYV TNC
n omod:umke C OTNV OKTLVOPBOALX

MELOVEKTHIUXTX OO

» OEV ELVXL TTXVTOUL dLXOETLUN \S

» 1 OLXPKELX ECETHONG ELVXL MEYX k

) TO YXOOALVIOU XVTEVOELKVUTXL O€ XTOEELC UEAVEDPPLKN) XVETTXPKELX
» OEV LTTXPXEL TIPOCPXON YLX TTXPXKOAOU nc@ﬁeevr’]
AVTeVOELEELC

» XOOeveLg TTOL TTIXOXOULV XTTO KAELOTODOPLX

» XOO€eVELC HE ENPUTEVOLMX DALKX KL PNUXTOOOTEC

v v VvV Vv




Ascending aortic aneurysm
in a 34-year-old man

Saccular atherosclerotic aneurysm
in a 75-year-old man




Errionuoavoelc
ETTL TWV XTTELKOVIOTLKWYV HEBOOWYV

> eml@qno}\bmu ueyeBouc Tng Ao
» OLYKPL |¢f§y|<T'LunGr] xLENoNC TNC Ao

» 7O XopTLKO Toz)( ETTEL VX

TTEPIAXIBXVETXL N O V ,UET,OI70'I7 27
o CT xwplc oKLXypxXdpLKO

ELVXL XKPLBEOTEPO VX METPXTKL oAd T0
- CT JE XpNon TOL OKLXYPXPLKOU

ELVXL ELKOAOTEPO VX HETPXTXL 4/OVO O a'qug




Errionuaxvoelg
ETTL TWV XTTELKOVIOTLKWYV HEBOOWYV

» OE XEOVLKEC TOMEC N XOPTH O€V ENPXVITETHL WC

TTANPN )?pg
» N XOPTLKN OYGHETPOC OLXPEPEL XVXAOYX ME TTOLKX
OLXMETPO O BTTIAGROLE

Note asymmetric dilatior
of this sinus leads to
1.25 x higher diameter

Aorta in cross-section
just above aortic valve



Errionuaxvoelg
ETTL TWV XTTELKOVIOTIKWYV HHEBOOWYV

» H TTOALUTTAOKOTNTX TNC YEWMETPLXC TNG XOPTNC TIPETTEL VX

AXMPBARVETXL LTTOPN KXTX TLC METPNOELC
» H omobcro@\ :

1247 OEV ELVHL KXOETN
» TO XOPTLKO ‘5}’ xL “C" OXNMXTOC TIXPX MLX TEAELX KXMTTUAN

S te “c” shape
jgat

ascending
ngates
ANCEEUrves

P4

Axial images
yield a
totally spurious
diarmeter “d”

Flane of aortic
v valve has
rotated from
horizontal
“h* tn vertical v




Ermionuoxvoelc
ETTL TWV XTTELKOVIOTLKWYV HEBOOWYV

CT vs Echo
CT: é\f

un okpLBN @ non Tou R 4 s

ueyeboug tng pil XL TOU i;c};rmuhnmq T cmtll et

KEVTPLKOU TUNMXTO E—

xvLoDONC XOPTAC QS\ woiee B Acq Tm: 1202
Echo:

xXKkpLBnc o§loAoynon Tou
ueyeboug Tng pllxg KL TOL
KEVTPLKOU TMNMXTOC TNC
XVLOLOTNC XOPTNC
TTEPLPEPLKOTEPX 1N TIXPEUPROAN
TWV TPXXELOBPOYXLKOL DEVOPOUL
— ONMLOUPYEL TTOANEC DUTKOALEG

wiag. d -j‘. _ad e :I
. X 512 ::—d
\ST.&“D ;.—h

I"I rmlﬂ- Lhi |

L'I-!I

Llﬂ[...-” LlnDLH II:HD [
W:350 L:40 DFOV: 34.7 x 34 6c




20VTnpnNTLkn OEPAXTTEVTLKN TTPOOEYYLON

> emee LKOC EAEYXOC TNC AY
&Q mmHg Yl TouC pn dSLxBnTLKOUC
. <

MmHg ylLx Toug dLxPnTikoUuCg

» PEATLOTOTTOLNC @OUTLSO(LULKOU TTPOPLA

- LDL 70mg/dlI

» OLXKOTTN TOU KO(1TVLO'UO(TOQ g 44

» BEATLWON TNC YEVLKNC KXTROTXONC
[Class I, Evidence C]




WHAT IS THE FUTURE OF MEDICAL MANAGEMENT?

What's Past is Prologue:
Beta-Blockers

The Future is Now:
Smoking Cessation
HIM G CoA Reductase Inhibitors (Statins)
Convert',»«, Fnzyme (ACE) Inhibitors

The best is 1. to Come:
Doxy v ¥ e
Losartar.

Future Shock:
Medicinal Foods
Cell-Based Therapies
Vaccination




B-XTTOKAELOTEC

» EAXTTWVOUV TOV pLOUO XVXTTITLENC TOUL
XVELPROUXTOC AOYW TNC MELWONC Tou dp/dt

f}‘}@ [Class I, Evidence B]

‘ (a) Baseline
gl o 1 : (b) Beta blockade
pres iy s ;

(b) dp/dt




A MEA -AT]

» MELLWWONC TNC EVEPYOTTOLNONC TOU
TTPOPAEYHOVWOOUC METRYPXPLKOU
}9}5;0( NF-kB [Class 1a, Evidence B]
Q

Aortic Injury

Chronic Inflammation and Elastin Degradation

Aneurysm Formation



Doxycycline kxt Roxithromycin

» TTEPLOPLCOLV TNV EVEPYOTTOLNON TWV




Doxycycline reduces plasma MMP-9 in Pts
with small asymptomatic AAAs

[]BeforeRx [l After Rx

Ny
N

Plasma MMP-9, ng

Baseline 3 Months 6 Months
All Patients (n=19)

Baxter et al. J Vasc Surg 2002; 36: 1-12



Doxycycline suppresses aneurysm expansion

in Pts with small asymptomatic AAAs

Baselﬁ'

At 6 mos G

At 12 mos
At 18 mos

Mean Aneurysm Size

Doxycycline

31.0 mm

g,

Mean Aneurys

F/U Interval
0-6 mos
6-12 mos
12-18 mos
0-18 mos

Doxycycline
0.0 mm/yr
0.0 mm/yr
0.0 mm/yr

1.5 mm/vyr

Placebo
35.0 mm
36.0 mm
39.0 mm
39.0 mm

ansion Rate

PladW P value
0.0 mm/y ONS
2.0 mm/yr 0.01
5.0 mm/yr 0.01
3.0 mm/yr NS

P value
NS

NS
0.06
NS

Doxycycline 150 mg/day x 3 mos vs Placebo

Mosorin et al. J Vasc Surg 2001, 34: 606



“Let your food be your medicine”
Hippocrates




[ToepockoAov@non

b owumé\ TLKOL XODEVELC HE XVELPLOUK TNC
xXviouaon Q(@Tr']g

» XTOMO ME OLKOY ),LOTOPLKO KANPOVOULKWYV

OLXTXPXXWV KXL Ol @Jjoémm(vouﬁg
<

» ABANTEC (ELOLKX Xponc BO(pd)V), 440

» XTOMX ME dLTTTLXN AV




. Perform serial imaging studies to follow aneurysm
growth
-- Repea’. imaging study 6 months after diagnosis
— If stabie, 7atwaally thereafter

« In general, use s2ime modality each time

— But when possible, arJd if anatomy is stable,

switch from CTA to MR/A ¢t 72cho to reduce
cumulative radiation




. Both aneurysm size and rate of growth are important

+ Interpretation must include measurements

~ “No rignificant change” may really mean aneurysm is
up to 7 ram larger
- Can add up ove: years
« Inter-reader varian(it; = 2-5 mm

— Don't just rely on the iet o't to determine if significant
growth

- Compare serial exams side-by-si«/~ #nd measure
comparable images




+ Most importantly, screening should be recommended
- |nternists often tell the relatives it's not necessary
+ Modality should be chosen to match suspected anatomy
- Aortic ' o¢” {a.g., Marfan syndrome)
+ Echoca.d’ozvam or MRA
+ CT unreliabe
- Ascending thoracic aor's

*» CT or MRI
+ Echocardiogram unreliable

- Arch or descending thoracic aorta
+ CTA or MRA




Indications for intervention on thoracic aortic aneurysms

aortic root s

Consider surgery in females with low body surface area harboring a TGFBR2Z mutation and

z40mm presenting with extra-aortic features

Marfan Syndrome with risk factors
Family history of aortic dissection, aortic size increase =3mmy/yr, severe AR , severe MR, desire for pregnancy

= 4amm N aortic valve
tgtighv(imcluding Loeys-Dietz Syndrome)

Indication for surge
TGFBRI1 or TGFBR2

Bicuspid aortic valve with ri @DFS
Coarctation of the aorta, systemic hypert&wgion, famil

Marfan Syndrome without risk factors

tory of dissection, aortic size increase =3mmy/yr

= 50mm

=55mm | Other patients with no elastopathy

{ Jondeau, G. et al. International Registry of Palients Carrying

Indications
iifor Surgery

Indication for intervention onjaortic archjaneurysms

=55mm Patients with isolated aortic arch aneurysm
Indication for intervention on II neurysms

>55mm |f TEVAR possible

= 60mm

If TEVAR not possible

H { of the Montalcino Aortic Consortium. Circ Cardiovasc Genet.

| udsonUK

- SUMMARY CARD FOR

s Ll s — Aortic Diseases: ESC Clinical Practice Guidelines —

. GENERAL PRACTICE

Comemte o P Gndeine:
10 e e gk e e nd pnt e e

® v
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i AORTIC DISEASES




» 51-year-old Marfan female patient
» with a f@o / of surgery for type A aortic dissection

On admissioﬁG

» presented with unco % hypertension
i

» known hypertensive on \Sa treatment
- B-Blocker

- ACE-inhibitor '<L
» medical treatment became not efficiedfﬁ:tly
» admitted neglect in her appointments ov e last 3 yrs




System MajoRgerite s Involvement

Skelatal bt t 4 owing features, 2 of the major features, or 1 major feature and 2 of
the following:

& Pectus c&in # Pectus excavatum
ECLUS BxCava qQuiring surgery & Jaint hypermaobility

ULSR <0.86 or spah:height = # High palate with dental
wirist and thumb sions & Crowding

»
]
# Scoliosis >20° or spondyloffSthgsi # Characteristic face
»
]
»

Feduced elbow extension (<1707
Pes plenus
Protrusio acetabulae

Lens dislocation {ectopia lentis) Flat cornea

creased axial length of globe {causing myopiad

Cardiowvascular Dilatatiun of the aortic root
Dissection of the ascending aorta

Pulmonary MHone Spontaneous pne

apical blebs
Skin/Integument | Mane Striae atrophicae

Recurrent or incisional hernia
Dura Lumbaosacral dural ectasia MNone

Genetic findings | Parent, child or sibling meets these criteria independeantly Mane

Fibrillin 1 mutation known to cause Marfan syndrome

Inheritance of OMA marker haplotype linked to Marfan syndrome
in the family




PMH

» Type -A aortic dissection 11 years ago

» bruises on bot d arteries

» no palpable pulses |ght upper and the
left lower extremity

CT angiography demonstrated 74{ A aortic
dissection extended from aortic root to fliac
arteries




PMH

» Operatjon:
> Supr ary ascending aorta replacement
with a tu l@ graft (Vascutec, 25mm) and
resuspension of/% competent aortic valve

» Recovery:

- Very good
» Histopathological examlltﬂ)
- media of the aortic wall with a p’ro%decrease
in the amount of elastin and loss of ighly
aligned and ordered lamellar arrangement
- extensive deposits of mucopolysaccharides

O



Recent admission - O/E

» HR 76bpm, S@\
» BP 175/95mm d;e
» On auscultation ,?
- parasternal diastolic murmuOQS\

(third left intercostal space
radiating widely along the left sternal

A ”440
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Coronary Angiogram -Aortography

» Normal coronaries

» Aneurysm of q@dva
‘Q




CT angiography

severe Aortic rQot dilatation and findings consistent with the
previous opeiaton,

0 L 62 LAO 44 CE

NSP mm




Urgent Redo-operation

€;§o.

» Bentall pr e'@ure

» Post-op complic@ﬁs
» Long hospital stay

» Discharged the 55t dg\y/(’

in a good condition




Discussion

» Marfan syndrome (MfS) is an autosomal
domlgn inherited connective tissue
disor }6} varlable phenotypic
expression |ovascular ocular and
musculoskelet </estat|ons

» Usually associated with muta rillin-1 (FBNT) gene on
chromosome 15, which encodes glycoprotein fibrillin.

» Estimated prevalence of MfS7is AL~ 0,000

» 26% of cases have no family history (new

mutation) eDean JC. Heart. 2002 ;88:97
* Westaby S. Ann Thorac Surg. 1999;67:1861

TR eDetter C, et al . Eur ] Cardiothorac Surg. 1998 ;13:416


http://www.ncbi.nlm.nih.gov/pubmed/9641341?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=4

Natural History

» Life ex@ ncy is determined by the
severity diovascular involvement

» Without surg ca rvention, many patients

die in the third d f their lives from

complications of aorf; aneurysm
(rupture, dissection, /nsuff/c

» Life expectancy improved |thh
30years as a result of improved s cal

management

*David TE, et al ] Thorac Cardiovasc Surg. 2009 ;138:859



Surgery in MfS:

]. Bentﬁ}ﬁ}scedure (golden standard

- Excellent ea@y ate postoperative
- Complications r Iong -term

anticoagulation. S

Button Bentall
W Procedure

eKarck M, et al ] Thorac Cardiovasc Surg. 2004;127:391
*Braverman AC. Curr Opin Cardiol. 2004 ;19:549
Elefteriades J .J Thorac Cardiovasc Surg 2002;123:201




Surgery in MfS:

2. Valvi ring root
replacéfignt  (David /] & %
Yacoub) /?O

> QOperative results similaltés;(,
A,

Bentall procedure
- Time-consuming
> Durability has to be proven

e Cameron DE, et al Ann Thorac Surg. 2009;87:1344

ePatel ND, et al Ann Thorac Surg. 2008;85:2003

*Volguina IV, et al ] Thorac Cardiovasc Surg. 2009 ;137:1124
eKallenbach K, et al Ann Thorac Surg. 2007;83:5764
sElefteriades J. J Thorac Cardiovasc Surg 2002;123:201




Surgery in MfS:

3. C oné? tive procedures
(replace (@of the dissected aorta with tube graft

with /without re,g@%)n of AV)

o Saves time

> High risk Reoperation usually n'eﬂgedlz

> Close follow-up of patients is mand

*Westaby S. Ann Thorac Surg. 1999;67:1861
*De Paulis R, et al Eur ] Cardiothorac Surg.2005; 27: 86
eTreasure IT. Heart. 2000;84:674
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O&U xxopTikO oUVOPOLIO

PAU IMH Dissection

@@ e
/ s ‘\/?O(/ o

Intramural Aortic o
_ ulcer

haematoma
P 4
| al
el e h a
Acute aortic syndrome (AAS). Arrows indicate the possible

progression of each of these aortic lesions.

B Disease of media
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primary tear

secondary tear

=

R Onchaaie

onset of extension of progression
dissection dissection of dissection

Aortic dissection



Avaroutkn To&wvounon

i

DeBakey DeBakey DeBakey DeBakey

De Bakey Type DeBakey Type II DeBakey Type III
Type I Type I Type Illa Type IIIb g /%
Stanford Tygfe

(Ascending aorta inv stanfard Type &
Stanford Stanford Stanford Stanford =7,

25-30%

60% 10
Type A Type A TypeB TypeB

Types of aortic dissection.




Netrovpyikn To&wvounon

A

Classes of aortic dissection: class 1, classic dissec-
tion with flap between true and false aneurysm and clot in false
lumen; 2, intramural hematoma; 3, limited intimal tear with
eccentric bulge at tear site; 4, penetrating atherosclerotic ulcer
with surrounding hematoma, usually subadventitial; 5, iatrogenic
or traumatic dissection illustrated by coronary catheter causing
dissection.

Svensson LG, et al, Circulation 1999:99:1331




Class 1

I0TIO

KAQOOIKOC AOPTIKOC OIaXWPIOUOC




Class 2
EVOOTOIXWUATIKC
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/7@ UEOOU
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EVOOTOIXWUATIKO QIuATWUA




Class 3
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IATPOYEVNC / TOQUUATIKOC OIaXWPICHOC




Conditions associated with increased aortic wall stress
Hypertension, particularly if uncontrolled
Pheochromocytoma
Cocaine or other stimulant use

A l Tl 0 A 0 y[a — Weight lifting or other Valsalva maneuver

Trauma

ﬁ Deceleration or torsional injury {e.q., motor vehicle crash, fall)
a p a y@ﬁ“gg Coarctation of the aorta

Conditions associated with aortic media abnormalities
KLVOUVOU /@ e
Marfan syndrome
Ehlers-Danlos syndrome, vascular form
musmd aortic valve (including prior aortic valve replacement)
ndrnme
drome
Fam|l| rtm aneurysm and dissection syndrome
Inflammatﬂrj.r Vase des
Takayasu arteritis
Giant cell arteritis 0
Behcet arteritis
Other
Pregnancy
Polycystic kidney disease

Chronic corticosteroid or immunosuppression agent administration

Infections involving the aortic wall either from bacteremia or extension
of adjacent infection
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Untreated type A AoA

» Intrapericardial rupture
é}(‘ ‘ : Tamponade
» Acute AR}<~
o, L w

» Coronary compromisatié(S‘

,q m. ischemia

» Ao branches occlusion 0

» Free rupture
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Aortic dissection — common presenting

symptoms

International Registry of Acute Aortic Dissection

Pﬂin (IRAD) Physical Findings of 591 Patients With Type A
G Aortic Dissection
Pain alone

Q Presenting Hemodynamics and Clinical Findings Frequency/Finding
. . Hypertensive 32%
Pain wiih syncope Q - B 2
Pain with signs of cong & t faillure o= =
Pain with cerebrovascular accidel ( }%&e) s ofsre ey o

Pericardial friction rub 2%
Cerebrovascular accident 8%

&

Congestive heart failure without pain
Cerebrovascular accident without pain
Abnormal chest roentgenogram without pain
Pulse loss without pain

Ischemic peripheral neuropathy 3%
emic spinal cord damage 2%

10%
12%
5%
130 mm Hg
75 mm Hg
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End-Organ Complications of Acute Aortic Dissection

Hirst AE, Medicine 1955

Pericardial tamponade
, Myocardial ischemia or infarction
Congestive heart failure
Neurologic Ischemic stroke or transient ischemic attack
Peripheral neuropathy
Paraplegia/paraparesis
Spinal ischemia
Pulmonary Pleural effusion
Aortopulmonary fistula with hemorrhage
Gastrointestinal Mesenteric ischemia or infarction

Type End-Organ Complication
Cardiovascular Aortic insufficiency
Syncope

Aorteenteric fistula with hemorrhage
Renal Renal failure
Renal ischemia or infarction
Extremities Limb ischemia
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Aortic dissection — differential diagnosis

0

Acute co vndmme with and without ST-elevation
Aortic 1egu1g1 1owthout dissection

Aortic aneurysms Vv dissection

Musculoskeletal pain

Pericarditis
Mediastinal tumours 4

Pleuritis

Pulmonary embolism %

Cholecystitis
Atherosclerotic or cholesterol embolism
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Electrocardiography

Normal 188 (30%)§ 113 (31%) 301 (30%)

Left ventricular hy;@f . 139 (23%)§ 56 (32%)* 195 (26%)

Myocardial ischaemia or ifl'@ 149 (24%)§ 38 (10%)*% 187 (17%)%

IRAD study ’? O (/ (%)

g e

Yrneptpopia aplotepdc Koot % 26.1

Ioyouia @
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° OXL eLSLKc{}y

> TTOAL evxioOnTol A)O

© KXXVEVIXC DEV UTTOpPEL \%

VX XpNOLMOTTOLNOEL oV
XUTOVOMOC OELKTNC

smooth muscle myosin heavy chain protein
D-dimers
Potentional markers
- Circulating cells
- CD-28 null t-cells
- CD-3+, CD-4+, CD-16+, CD-56+
> Plasma/ serum markers
> Metalloproteases
- MMP-9
> Markers of collagen turn over
- PIII NP
EP
> Inflammation markers

’ z—1 IL-6
. NF-a
> ers
« OsteOwaserin
+ Osteopontin
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P 4
Chest radiography O
533 (60%)

Widened mediastinum 331(63%) 202 (56%)
Abnormal aortic contour 124 (47 %)* 171 (49%) 295 (48%)
Normal 67 (11%)# 74 (21%) 141 (16%)%
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Evoayyelokn nxwkxpdloypadio (IVUS)
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avgpn nivgel Volume-rendered enhanced CTA reveals true (1) and false
(F) lumens of dissection in the descending thoracic aorta.






http://dcmrc.mc.duke.edu/resources_physicians/indications/aorta/view5_256.gif
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Sensitivity of Imaging Modalities in Evaluating
Suspected Aortic Dissection
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Shiga T, et al. Arch Intern Med 2006:166-1350-1356 HEART CENTER




Specificity of Imaging Modalities in Evaluating
Suspected Aortic Dissection

Percentage

A ™

Halical CT TEE MRI  Aortr gram
Imaging Modality
E! / S AL

HEART CENTER

Shiga T, et al. Arch Intern Med 2006;166:1350-1356



Comparison of Modalities

CT TEE MRI
Accuracy with classic dissection +++ +++ +++
Accuracy with dissection variants +++ + +++
Visualfration of entire aorta +++ —_ +++
Bran&Q involvement +++ + +++
Corona ﬁement + + ++  ++
Aortic valve mvolv + +++ +
Entry/reentry tear g tion +++ + +++
Rupture 0 +++  ++ e+t
Objectivity/reproducibility \S\ +++ + +++
Portability Q = + 4+ -
Availability ++ + + +

P 4

Speed + 47 + +
Ease of monitoring patients +++ Q + —
Patient comfort/lack of invasiveness +++ — +

Key: +++, excellent; ++, good; +, fair; —, poor.
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ETTiBefoltuoon TNG dLXYVWONG TOL OLXXWPLOMOU

° EVTOTILOMO TOUL LOTLOU
ALEU@ TNG EKTXRONG TOU SLAXWPLTUOU
Awodop ﬁ@wan TOU PELOOUC KXL TOL xAnBoug
XUAOU
EVTOTTLOMOC TOU @@&nuelou PAEEWC

L

ALEVKpLVNON TNG ETT méuxg N OXL TOL OLXXWPLOMOU
(communicating, non-co rtating)

EKTLMNON XV KAXOOL TNC XOPpTHENEUTIEPLEXOVTHL OTOV
OLXXWPLOMO b4

EKTLMNOTN TNC XVETTXPKELXC TNC aop%kﬁl&ag
EVTOTTLOMOC ONUELWY EEXYYELWONC (TTEPLXOPTLKO
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TTEPLKXPOLXKI) OUAAOYN)



Aortic dm{*{‘m}lh l’l entiation hehween trie ang fﬂ 5¢ lumien

fj f True lumen False lumen

Size 1uf.~f:/ﬂl? O often false>true

Pllsation systollc expansmn stolic compression

Flow direction systollc antegrade flow /ﬁ% ntegrade flow reduced or absent or retrograde flow
Localization within the aortic arch ~— imner contour ouer mr

Signs of slow flow rare lrequen dep * communication
Thrombus rare [requent; depending of communication
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Blood - (a) Vasodilator

i.e., Nitroprusside
pressure (b) Baseline ;
{c) Beta blockade
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