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Koarktace aorty ( CoA ) - epidemiologie

= 5-8 % vSech VSV Baumgartner H. et al — ESC guidelines for GUCH 2010

= Muzi:zeny 2-5:1

= Diagndza prevazineé stanovena v détstvi

Centrum kardiovaskularni
IKK FN Brno a transplantacni chirurgie, Brno /////I CK1CF



Morfologické typy CoA

= Zuzeni descendentni aorty v oblasti isthmu lokalni liStou vyklenujici
se ze zadni stény aorty proti Usti duktu

= Tubularni hypoplazie

= Vzajemna koexistence jednotlivych typd u jednoho pacienta mozna

TUBULAR HYPOPLASIA DISCRETE WAIST DIAPHRAGM
(EXTENSIVE NARROWING) (INFOLDING OF WALL) (INTIMAL SHELF)

A.Cook - Great Ormond Street Hospital London
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Etiologie

= duktalni teorie - rozsireni duktalni tkané do isthmu a jeji konstrikce
PO narozeni

Aortic
isthmus o

Ductal
Ductal tissue
tissue S

Norma CoA
= hemodynamicka teorie — abnormalni redistribuce toku krve ve

fetalnim obdobi s primarné snizenym vydejem LK
( vliv pfidruzenych levostrannych obstrukénich vad)

= genetickd —delece 22g11 ( sy CATCH 22 — CoA + |AA)

Centrum kardiovaskularni
IKK'FN Brno a transplantacni chirurgie, Brno ///// CKTCF




o Y
Pridruzené abnormity

= |zolovana

=  Komplexni koarktace - asociované léze ( az 50%)
= Bikuspidni aortalni chlopen azv 85 %
Beekman RH et all 1990

=  Shone komplex = subvalvarni, valvarni, supravalvarni stenoza aorty
mitralni stendza pri padakovité deformite

= VSD muskularni/ perimembranbii
=  Anomalie odstupu tepen aortalniho oblouku
Soucast komplexnich vad (TGA s VSD, DORV transpozi¢niho typu, SV,HLHS)

Centrum kardiovaskularni /
IKK'FN Brno a transplantacni chirurgie, Brno ///1 CKTCF
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Pridruzené abnormity

" Geneticky vazana
TurnerlQv syndrom ( CoAazu35%)
Williams- Beuren syndrom

= Tubularni hypoplazie aortdlniho oblouku
< 60% Sire asc.ao

= Goticky aortalni oblouk

= Aneuryzmata Willisova okruhu ( 3-5 %)

ral/

PR
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Nejcastejsi operacni postupy u CoA

Resekce a nahrada
protézou

Resekce + anastomoza

end to end
(1945 C.Crafoord)

Extraanatomicky
bypass

Plastika zaplatou dle
Vossschulteho (1957)

Plastika dle Implantace stentu

Waldhausena ( 1966)

Centrum kardiovaskularni
IKK FN Brno a transplantacni chirurgie, Brno
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Dlouhodobé vysledky po operaci

819 pacienttli po operaci CoA v détstvi v letech 1946-2005 ( Mayo Clinic Rochester)
Vék - median 17,2 + 13,6 let

83 % hypertenze pred operaci

Casna mortalita 2,4 %

Vyvoj operacnich postupl v pribéhu let

100% 60
90% W Subclavian Flap or Other
- 50
o 1
S0% i Patch-Angioplasty
70% L 40
60% - ‘. Interposition Graft
50% | 30 §
o wam—
40% Bypass Graft
- 20
0,
30% s End-End
0,
20% 10
10% =& Mean age +/- SD
0% -0

<1950
1950-1959
1960-1969
1980-1989
1990-1999

1970-1979

Brown et al JACC 2013
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Dlouhodobé prezivani

= Dlouhodobé prezivani 93,3 %, 86,4 % a 73,5 % po 10, 20 resp. 30 letech

= Nejsilnéjsim prediktorem prezivani je vék pri operaci a pritomnost hypertenze

100 100
o 80 =
80 4 _ <20
- =
= 604 P<0.001 E 605 520
g ; 40 P<0.001
£ 40 1 n
=
w 20 -
20 1
— Age & gender matched population 0 i . i . . .
0 — Patients with aortic coarctation repair 0 5 10 15 20 25 30
0 5 10 15 20 25 30 Follow-up (years)
<20 550 424 329 261 205 150 98
Follow-up (years) 20 269 209 162 156 125 a3 80

FAKULTNI
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Brown et al JACC 2013

Y, CKICH




Reoperace a reintervence na descendentni aorté

= Bezreoperace/reintervence 96.7%, 92.2%, a 89.4% po 10, 20, a 30 letech
= \ysSi pravdépodobnost reoperace/reintervence pfi operaci <5 let véku
operace < 1 roku (31,3% po 30 letech)

100
\x,__\_‘_\_' >5
80 4
58 —
Q — <5
LB
£5 60
== P<0.001
= @ 40
c o
38
n
= 20 -
D T T T T T 1
0 5 10 15 20 25 30
Follow-up (years)
=5 189 140 87 55 41 29 21
=5 613 482 412 342 266 200 123

Brown et al JACC 2013
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Co lze ocekavat u pacienta po operaci CoA ?

= Rekoarktace

= Pseudoaneuryzma aorty

= Bikuspidni aortalni chlopen

= Hypertenze

= Disekce aorty

= Predcasna koronarni ateroskleroza

" Endokarditida

= Cerebrovaskularni prihody, aneuryzmata
Willisova okruhu

Centrum kardiovaskularni
IKK'FN Brno a transplantacni chirurgie, Brno ////1 CKTCF
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Klinické vysetreni
Tlakovy spad HKK-DKK
TK Holter

Zatézova ergometrie
ECHO

MR

CT

Angiografie, katetrizace
RTG srdce, plice

IKK FN Brno

Centrum kardiovaskularni
a transplantacni chirurgie, Brno
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Rekoarktace

= Prevalence - 3-26% Williams WG et al J Thorac Cardiovasc Surg 1980
Therrien J et al JACC 2000

= Rizikové faktory
Nizsi vék operace (< 1 roku), komplexni CoA Waldman JD J Thorac Cardiovasc Surg 1983
Anastomoza end to end (az 65%) Therrien J et al JACC 2000
Angioplastika bez stentingu
Hypoplazie aortalniho oblouku

= Klinické dusledky
Hypertenze, progrese koronarni aterosklerozy,
srdeCni selhani

= Klinické vysetreni
Systolicky cévni Selest pfi levém hornim okraji sterna
Kontinualni Selest nad levou lopatkou a v mezizebri ( kolateraly)
Oslabené Ci vymizelé pulsace na femoralnich tepnach
Hypertenze

CNEMSY IKK EN.Brno Centrum kardiovaskularni ////, CKTCF

a transplantacni chirurgie, Brno
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Rekoarktace - ECHO

= suprasternadlni pristup
= Morfologie aorty a odstupujicich tepen oblouku, turbulentni toky
= 7ZvySena masa svaloviny LK, porucha plnéni  Johnson MC et al. Am J Cardiol 1994
= PW/CW- méreni korigovaného gradientu ¥ :
nutno zohlednit prestenotickou rychlost '
G korig. = Gr CW - Gr PW

Continuity Equation: (Principle of mass conservation)
Al % Vl = Az * Vz
Bernoulli Equation:

Py—P,=4xV;-V)

charakter krivky - pilovity charakter krivky s doprednym
(diastolic tail) = marker vyznamnosti CoA

Ty
13:286)°
+ Vel 409 cm/s
PG 67 mmHg

Gr korig.= 64 mmHg

FAKULTNI
NEMOCNICE
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Chyby pri hodnoceni gradientu

= Nadhodnoceni gradientu
= rigidni jizva
= dlouhé tubularni hypoplastické useky — je pritomen systolicky gradient ale
chybi diastolicky gradient
= ztrata elasticity aortdIni stény ( starsi pac., pfitomnost stentgraftu)
= aortalni regurgitace

100 —e— tubular hypoplasia
----- <+ local stenosis //
80 y
P . E 60 % Reduction
= Podhodnoceni gradientu ~ o S o Gmpa
z e ’ —m— Cl=04
= kolateraly 2 40 S 2o
§.. /* —e—ci=07
SO Cl=0.2
2 . O cieos
1 s Cl=0.5
L % Gl=06
O cl=07
0 . . : . .
0 20 40 60 80 100

theoretical DP [mmHg]

De Mey et al Journal of Biomechanics 2001

FAKULTNI
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Rekoarktace - ECHO

=  Subkostalni pristup
= PW hodnoceni rychlosti a kvality toku v abdominalni aorté
snizena rychlost
pilovity dopredny tok v diastole
zachovany pulsatilni tok a chybéni diastolic tail = méné vyznamna CoA

a0 «,\/ —+ Vel 91.8 cm/S———...
PG 3 mmHg

‘J,‘m“%.

\“ I )
i ik, "I A wu

i -
- v ; VM ‘4/5." ) n‘f ! \ “.‘ !
' : L 'm‘:'}it-m’ :Lwis.'WW' b i

\ i “ WAy ' ’ . “y\nl m .l_cml
100mm/s y | 3

--40
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TIakovy spad HKK DKK

=  Meéreni TK na obou hornich i dolnich koncetinach
=  Gradient HHK/DKK — vyznamny > 20 mmHg
m gradient = max. systolicky tlak na PHK — max. systol. tlak na DKK

Méreni tuzkovym dopplerem u leziciho pacienta ( a.tibialis post. , a.poplitea)
Podhodnoceni v pfitomnosti kolateral

FAKULTNI

AT e e Sl Centrunl k’ard_iovas:kulérm’ //// CKTCF

a transplantacni chirurgie, Brno



R NN [ N A S T

S

CT, MR

= yyznamnd CoA = zUZeni > 50 % oproti diametru descendentni aorty
v Urovni branice

= Hypoplazie aorty
Anomalie tepen oblouku
Pritomnost kolateral

FAKULTNI
NEMOCNICE
BRNO

Centrum kardiovaskularni /
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Katetrizace

=  Zhodnoceni morfologie a diametru aorty
= Méreni gradientu v jednotlivych etazich aorty ( hypoplazie oblouku,
gradient PHK-LHK)

oravs ACG
z elglouiy
GRADIEN

P

GRADIENT 36-55 mrrly
adsiug AOD

ad fyposlsiicis

casi oblouiy

GRADIENT AOA - AOD
36-35 mmrly

GRADIENT PRAVA AS - LEYA
(PHi% - Lili) 50 mmily

GRADIENT PRAVA AS - PRAVA.
(Prii¢- PDi¢) 35 mmrly

X4 Distance; 38.94 mm . . s
X2 Distance; 1.84' mm GRADIENT LEVA AS
X3 Distance: 8,07 mm

X4 Distancer 12.48 mm

X5 Distance: 15,67 mm '; A [ ; . Pk : 3 ‘-3’:;
X6 Distance; 26,15 mm e e R L
X7 Distance: 77 96 mm_| 1 FHGARA AR gk Ly By A
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Indikace k reoperaci

Indications Class* Level®

All patients with a non-invasive pressure
difference >20 mmHg between upper and
lower limbs, regardless of symptoms but with
upper limb hypertension (>140/90 mmHg in
adults), pathological blood pressure response
during exercise, or significant LVH should have
intervention

Independent of the pressure gradient,
hypertensive patients with >50% aortic
narrowing relative to the aortic diameter

at the diaphragm level (on CMR, CT, or
invasive angiography) should be considered for
intervention

Independent of the pressure gradient and
presence of hypertension, patients with =50%
aortic narrowing relative to the aortic diameter
at the diaphragm level (on CMR, CT, or invasive
angiography) may be considered for intervention

ESC Guidelines for GUCH 2010

PSS e IKK EN.Brno Centrum kardiovaskularni ////, CKTCF
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Rekoarktace — moznosti reseni

= Kardiochirurgicky

= |ntervencné — implantace stentgraftu
= Hybridni pfistup ( implantace stentgraftu + redirekce tepen aortalniho oblouku )

IR

- LIGOVANA ACESIN

ODSTUP BIFURKAGNTERGT EZY:

FAKULTNI
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Pseudoaneuryzma

= ZvétSeni diametru aorty > 150% oproti rozméru aorty v Urovni branice
= Prevalence 5 az 50% Bromberg Bl et al JACC 1989

= Rizikovy faktor = operace s pouzitim zaplaty ( Vossschulte, Waldhausen)
" |ncidence roste s Casem od operace

(median - 28 let od primooperace - soubor CKTCH)

%
w4+ Desc Ao aneurysms

H.?A
Patch repair

0t

101

;----?B Other methods

"_pu-&l--?

5 10 15 2
YEARS

Fig 3. Actuarial curves of incidence of descending thoracic aortic

aneurysms after different methods of coarctation repair: patch aorto-

plasty (A, n = 494) and other methods of repair (B, n = 397).

Von Kodolitsch et al. ] Am Coll Cardiol 2002
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Pseudoaneuryzma

= Klinicky vétSinou némé x riziko ruptury !

= Hemoptyza (aortobronchidlni pistél)

= Chrapot

= Atypické thorakalgie

= Diagnostika : klinické vys.+ RTG + CT/MR - senz. 97%
ECHO —senz. 71% Therrien et al JACC 2000

FAKULTNI
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Pseudoaneuryzma — moznosti reseni

= Kardiochirurgicky - resekce a nahrada protézou
= |mplantace stentgraftu
= Hybridni pristup bez ECC ( implantace stentgraftu + redirekce tepen oblouku)

NI NI

20756,

07 5
5

ACC SN 2 AS SN sits de sifurieieni protszy

AT ice Tl = Centrunl k’ard_iovas_kulérni ////, CK1CF
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Bikuspidni aortalni chlopen

= A7 u 85% pacientll s CoA

= 2. nejcastéjsi indikace k dalSimu kardiochirurgickému vykonu (AoS/AoR)

=  Aneuryzma ascendentni aorty zplsobeno ménécennosti stény
(mensi pocet elastinovych vlaken, vétsi vzdalenost elast. lamel)

= Prevalence aortalnich komplikaci az 50% u pacientti starSich 39 let s BAV x
2,8% u pac. do 20 let bez BAV

= ZvySené riziko infekéni endokarditidy

6020

S0%o

5006 - [EBNO BAV EIBAV |

4“% B e T T T ST EEE LT ——

20-39 - =39
Age (years)

Figure 3. Prevalence of aortic wall complications in patients with coarcta-
tion of the aorta when these patients were classified according to age group .
and coexistence of the bicuspid aortic valve (BAV). Oliver et al. JACC 2004

CNEMSY IKK EN.Brno Centrum kardiovaskularni ////, CKTCF
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Hypertenze

= Az u60% pac. po 25 letech od operace
= Pritomna i bez soucasné vyznamné rekoarktace
= Multifaktorialni pri€ina

Brown et al JACC 2013

prekoarktacné zvysena tuhost aortalni stény ,fragmentace elastickych vlaken
cystickda medionekroza stény

endotelialni dysfunkce,neschopnost vasodilatace, porucha senzitivity
baroreflexu, alterace RAAS

Niwa K et al Circul 2001

100 -

80 -

60 -

Hypertension (%)

M Preoperative HTN COHTN at follow-up
£5yrs 5-15yrs 15-25 yrs 225 yrs
(n=105) (n=149) (n=121) (n=176)

Brown et al JACC 2013
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Pozatézova hypertenze

= Pfitomna i u normotonik( bez rekoarktace
= Incidence 25az 55 %
= Rizikovy faktor KV morbidity
= Definice
Neplati jednotna cut-off hodnota
Narust systol.TK = 30mm Hg na kazdy 1W/kg zatéze

Mean =2-5D =111.2 + 0.310- Age (y)
+ 0.334 - Work rate (W) £2-17.9

Levy D et al N engl J Med 1990
Hager A et al J of Thoracic and Cardiovasc Surgery 2007

Centrum kardiovaskularni
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Prevalence hypertenze

= COALA study (273 pac. 27 let od operace)
= 25% lé¢enych hypertonikd

= 23% hypertenze diagnostikovana TK Holterem Jen u 13% vyznamna reCoA

= 10% zatézova hypertenze
= 42% normotoniku

m=3 =104 n=& Nn=23 =17
1005 - { 3 I { ) I L 7 ( ) { )
O normotensive
Bl M only hypertensive at exercise
B hypertensive without medication

80°% W antihypertensive madication
=
=
= FO%%
-]
=
< 0% -
=
>
= S50
w
=
@ A0
[=1]
-]
=
@ 30%L -
L]
2

209 -

109

O -

16-19 yvears 20-29 years 30-39 years 40-49 years 50-7T2 years
age group

Figure 1. Prevalence of hypertension after coarctation repair.

Hager A et al J of Thorac and Cardiovasc Surgery 2007
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FAKULTNI

Rizikoveé faktory hypertenze

Operace v pozdéjsim véku ( > 9 let)
Pritomny proteticky material ¢i stent ( zména charakteru pulsové viny v
pritomnosti nepoddajného materialu )

. 7
Goticky oblouk

100 —

=

=

o —

= Q.75

a

g

]

£

050 =

o

[k

]

=

a

m

g O35 = current status

= without prosthetic material

- with prosthetic material

0.0 =

.:-:-'20} :-20}’(-11] {-10;-1-1:. ng 10319 20_'29 :30-.39 :..'40
brachial ankle blood pressure difference
Figure 2. Prevalence of hypertension (antihypertensive drugs,
hypertension at ambulatory blood pressure measurement, or hy-
pertension at exercise) according to use of prosthetic material to

repair the coarctation and according to the noninvasively mea-
sured systolic brachial-ankle blood pressure difference.

Hager A et al —COALA study - J of Thorac and Cardiovasc Surgery 2007
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Hypertenze - diagnostika

= Pravidelné provadéni TK Holtera
= Tlak na LHK nevalidni ( neméfitelny po op. dle Waldhausena)

J . d <
> - o - -2 -
= o 8
4 “ . 3
- d R .
- i
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)

Vidy méfit TK na PHK
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Cerebrovaskularni prihody

Aneuryzmata tepen Willisova okruhu
Prevalence 3-5 % - 5x vice nez bézna populace

Riziko CMP 5,6% - hemoragické, ischemické — akcelerovana ateroskleroza
Vonder Muhll IF et al.Canad J of Cardiol 2016

MR mozku ( symptomy, pozitivni RA)

Seriwaza T et al Neurol Med Chir 1992

Centrum kardiovaskularni ~
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Priciny umrti u pacientu po operaci CoA

= 571 pacientl po operaci CoA ( Cohen M et al, Mayo Clinic )

= Median sledovani 20 let

= 87 pozdnich umrti ( 15,2 %)

= Akcelerovana ateroskleroza zplsobujici koronarni prihody = nejcastéjsi
pri¢ina umrti, primérny vék 48 let

TasLE 5. Causes of Death in Long-term Survivors#*

Cause of death n

Coronary artery disease 32

Sudden death 11

Heart failure 8
Cerebrovascular accident 6 7
Ruptured aortic aneurysm 6 7
Perioperative death after

subsequent cardiovascular surgery 6 7
Other 18 20
Total 87 100

Cbhen M et al Circulation 1989
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Zavery

= Koarktace aorty vyzaduje dozivotni sledovani ve specializovaném centru s
dostatkem zkuSenosti

=  Pouziti kombinace klinickych a zobrazovacich metod a jejich zhodnoceni
multidisciplinarnim heart teamem vede k optimalnimu nacasovani reoperace
Ci reintervence

= Centrum komplexni péce o vrozené srdecni vady v dospélosti Brno, které
vzniklo spolupraci dvou subjekt( - kardiologické kliniky FN Brno a Centra
kardiovaskularni a transplantacni chirurgie Brno, je jednim ze 3 Center v
CR,kterd poskytujici vysoce specializovanou pé¢&i o nemocné s vrozenymi
srdecnimi vadami dospélosti

F:K"“"i IKK EN Brno Centrum kardiovaskularni ///// CKTCF
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Centrum komplexni péce o VSV v dospélosti Brno

-
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Dékuji za pozornost

Centrum kardiovaskularni ////, CKTCF
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