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Laplaceuv zakon

Wall Tension (T) = Transmural Pressure (P) x Radius (r)

2 x Wall Thickness (u)




Predtizeni (preload)
a dotizeni
(afterload)

 C - kontrolni skupina

« MR - mitralni regurgitace

AR - aortalni regurgitace

« * p<0,05 oproti kontrolni skupiné
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Wisenbaugh et al, JACC 1984,;3:916-23
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Srovnani afterloadu u AoS a AoR

Preoperative left ventricular function assessed by two-dimensional echocardiography

Shape LV ESS | ESS,

EDV ESV LVM (short/long EF (dyne/ (dyne
No. (ml) {ml) (g) axis ratio) LVM/EDV (%) em*x 10%) cm?x 107)
Aortic stenosis 16 174 =64 96 + 66 279 + 38 0.59=0.09 1.8l +=0.63 46=+17 78+43 207 =76
Aortic regurgitation 7 294+ 1404 179+ 105" 328= 146 0.69x0.09° 1.14=0.18* 40=12 100+30 217+ 50

EDV = end-diastolic volume; ESV = end-systolic volume; LVM = left ventricular mass: EF = ejection fraction; ESS_ = end-systolic meridional
stress; ESS_ = end-systolic circumferential stress.
Ap < .01: Bp < .02; %p < .05.

Sutton et al. Circulation 1987:79:77-89



Srovnani afterloadu u AoS a AoR
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Zmeny afterloadu a EF po AVR
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Vzestup EF byl dan odlehCenim LK spiSe nez zlepSenim kontraktility.

Taniguchi et al, Circulation 1990;82:798-807



Remodelace LK po nahrade Ao chlopne

80 % celkové redukce EDD LK
se odehralo béhem prvnich 2 tydnu
po nahradé chlopné
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Bonow et al. Circulation 1988:78:1108-1120



Remodelace LK po nahrade Ao chlopne
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FIGURE 4. Plots of serial changes in left ventricular end-diastolic dimension and ejection fraction in 39 patients with
subnormal preoperative ejection fraction. *Patients who died from chronic congestive heart failure after the late
postoperative study. Preop, postop, serial changes in left ventricular end-diastolic dimension before and after valve
replacement, respectively.

Bonow et al. Circulation 1988:78:1108-1120



LV EJECTION FRACTION (percent)

Trvani dysfunkce LK a pooperacni
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Prognoza po operaci
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Fiedler et al. Heart 2018:104:835-840



Progndza po AVR

Toronto 1990-2003, AVR bez CABG, EF do 40 %

) . o Long-term outcome data: percentage freedom from clinical events at 1, 5 and
Preoperative patient characteristics

10 years
Overall (n=132) AS (n=60) Al (n=712) p AS Al p
Age (years) 63.1+ 12.4 67.5+ 11.0 59.5+12.3  <0.001 ] 5 10 ) 5 10 (log-rank)
Sex year years years year years years
Male 117 (88.6%) 54 (90.0%) 63 (87.5%) 0.7 Death 93 7 48 9 8 61 0.15
Female 15 (11.4%) 6(10.08) 9 (12.5%) Cardiac death 98 89 66 % 93 73 04
BSA (m?) 1.9+ 0.2 1.9+ 0.2 1.9 +0.2 0.8 VRM 98 98 98 100 96 90 0.7
VRMM 97 94 77 97 86 65 0.18
LVEF Reoperation 100 100 97 9 95 87 0.10
20—40% 62 (47.0%) 23 (38.3%) 39 (54.2%) 0.07 Endocarditis 98 98 95 9 97 97 0.8
<20% 70 (53.0%) 37 (61.7%) 33 (45.8%)

VRM: valve-related mortality; VRMM: valve-related morbidity or mortality.

Chukwuemeka et al. Eur J Cardiothoracic Surgery 2006;29:133-138



Zaver

 Systolicka dysfunkce LK u aortalni regurgitace je zpusobena
objemovym a predevsim tlakovym pretizenim (afterload
mismatch).

» Odlehéeni LK operaci Ao chlopné vede u velké ¢asti pacientu
s nizkou EF k jejimu zlepseni.

* | u pacientu s nizkou EF operace Ao chlopné vyrazne zlepSuje
prognozu.

* Operace Ao chlopneé je indikovana i u nemocnych s tezkou
systolickou dysfunkci LK, pokud jsou jinak prijatelnymi
kandidaty kardiochirurgickeho vykonu.
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SURVIVAL OF PATIENTS WITH SYMPTOMS OF
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Survival rates of patients with symptoms of ominous significance. Patients with diminished
working capacity (o o) have a slightly poorer life expectancy than the whole group of
patients with free aortic insufficiency.’ Angina pectoris (x x) also seems to be an indica-
tion of shortened life expectancy,’ but only the occurrence of heart failure (e o).k is a
definite sign of ominous significance. Right heart failure ( ) leads to death within three
years in most patients.’

Circulation 1968;38 (Suppl 5), 77-92



Guidelines ESC 2021

Indications for surgery Class® Level®

A) Severe aortic regurgitation

Surgery is recommended in symptomatic
105109

patients regardless of LV function.

Surgery is recommended in asymptomatic
patients with LVESD >50 mm or LVESD
>25 mm/m? BSA (in patients with small body

size) or resting LVEF <509, 107:108,112,114,115



Afterload mismatch and preload reserve
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Ross jr JACC 1985;5:811-826
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