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Cardiac Catheterization

These findings have been made the subject of a separate
communication (Gorlin er al., 1955). There was evidence
to show that aortic stenosis prevented the increase in stroke
work which normally occurs on exercise before the symp-
‘toms were incapacitating, and that the * pulmonary capillary
pressure,” although normal at rest except for those patients
in frank congestive failure, rose abnormally on exercise.
This gave a good indication of the poor ventricular reserve.

In combination with post-mortem studies of the aortic
valves in an artificial perfusion system (McMillan er al.,
1952) it appeared that the critical valve area in isolated
aortic stenosis was of the order of 0.5 square cm.; with co-
existing aortic incompetence it is variably larger. This reduc-
tion is generally due to commissural fusion, but may arise
from increased wvalve-cusp rigidity alone (Smith and
Matthews, 1933).

We believe, however, that cardiac catheterization has no

important part to play in the routine assessment of a patient |

with aortic stenosis,

Material and Methods

The diagnosis of aortic stenosis was made from the
characteristic harsh systolic murmur, maximal either in the
aortic area or in the suprasternal notch. This murmur was
usually loud, but, as is emphasized later, in cardiac failure
its intensity was sometimes reduced. Those with evidence
of mitral valvular disease were excluded. Only four of the
patients have died ; severe aortic stenosis was found in the

three who came to post-mortem examination.
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Vypocteny vztah mezi ,anatomickou” plochou usti
(AVA) a strednim gradientem podle Gorlinova vzorce
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Klasifikace aortalni stenozy

+ Riziko AS Tl
DAY +» S vysokym gradientem
« Ao sklerdza + velmi tézka Vmax >5 m/s
+» RCHS

+» S nizkym gradientem =, |low flow"

+ Progresivni AS (stf. grad<40 + AVA <1)

» V max 2-3,9 m/s

+ Nizka EF
» Str. grad 16 - 40 ; s 3
mmHg > Vysc’)ka EF,vaIe nizky SV pri
male komore = ,paradoxni low
» AVA >1 flow"

Guidelines ACC 2014



LOW GRADIENT AS
AVA<1.0cm? and MG<40mmHg

<50% > 50%
< 35 ml/m? SVi —— > 35 ml/m?
y ! l
«CLASSICAL» «PARADOXICAL»
LOW-FLOW Lowsow ~ | | NORMALFLOW
LOW-GRADIENT LOW-GRADIENT -

Clavel, EHJ online 2016



Typy aortalni stenozy

stredni LV index tep.| Hodnoceni
Typy AS gradient | EF (%) objemu kontraktilni

Kalciové

(mm HQ) (ml/m2) rezervy Sl

Normalni prutok

> —
vysoky gradient =l = ’

Normalni flow a
gradient, nizka 240 <50 >35 - +
EF

Klasicka low

: <40 <50 <35 + +
flow, low gradient

Paradoxni low
flow, low gradient

<40 >50 <35 +/— +

Pseudostendza <40 <50 <35 = =




AS s nizkym gradientem a nizkou
EF

posouzeni funkcni rezervy

pseudosten6za? R

bez funkcni rezervy ?



AS s nizkym gradientem a nizkou EF
low flow low gradient

» Stredni gradient <30 mmHg, EF <50%

» Dobutamin 5 - 20 ug/kg/min.

- gradient,§ EF§ AVA =

» =tezka AS, indikace k urychlene korekci vady



AS s ,paradoxnim low flow, low gradient® EF>50%
&AVA <1 cm?

AVA<1.0cm? and MG<40mmHg

+ Inkonzistence kriteril’, <50% ‘ EF >50%
tézka vada od AVA 0,87 j w—

«CLASSICAL»

= podhodnoceni  LOW-FLOW
: : LOW-GRADIENT
asymetrického LVOT?

= podhodnoceni
gradientu?

» Jde ve skuteCnosti o

% ; + V max 3-3,9 m/s
stredni vadu?

» Agradient 20-39 mmHg
+ SV <35 ml/m?




AS s ,paradoxnim low flow, low gradient® EF>50%
&AVA <1 cm?

Inkonzistence kriterili,
tezka vada od AVA 0,87 Laz?;”ézq e

podhodnoceni pri
asymetrickem LVOT?

podhodnoceni
gradientu?

jde ve skutecnosti o
stredni vadu?

V max 3-3,9 m/s
Agradient 20-39 mmH(g
SV <35 ml/m?



Valve area and mean pressure gradient (dPm) with relationship to criteria for severe aortic stenosis
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Preziti v ,hemodynamickych” skupinach pacientu s AS

ry v

AVA<0,6 cm?/m? : chirurgicka vs konzervativni |éCba
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GROUP 2 : Normal flow, low gradient
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+» N=9488 58% muzi

+« Hranice AVA 0.8 cm? snizila

Stejny gradient <=> ruzna AVA

AVA=1 stredni Vmax VLVOT/
LVOT gradient Vmax

+» Vmax 3.920.8 m/s, MG 37+£16 mm Hg,
AVA 1.0940.34 cm?.

» Rozdeleni do 3 skupin podle LVOT.
+» AVA se vyznamne nelisila

» Osoby s malym LVOT cCastéji starSi zeny
(91%), s CastejSim paradoxnim low-flow

Inkonzistenci zavazné AS ze 48% na
26% u osob s malym LVOT

= Hranice AVA 1,0 cm? se jevi
konzistentni pro velky LVOT.

Michelena HI Heart. 2013:99:921-31



AS s ,paradoxnim low flow, low gradient® EF>50%
&AVA <1 cm?

. : 7 7 28 HOV 6
Inkonzistence Kriterii, ke
tezka vada od AVA 0,87 Einizata
podhodnoceni
asymetrického LVOT?

podhodnoceni
gradientu?

jde ve skutecnosti o
stredni vadu?

V max 3-3,9 m/s
Agradient 20-39 mmH(g
SV <35 ml/m?



Nonapikalni projekce

Doppler Imaging in Aortic Stenosis: The Importance
of the Nonapical Imaging Windows to Determine
Severity in a Contemporary Cohort.

n=100

Vmax nejCastéji z pravého parasternalniho okna -
50%

apex 39%
pri ostrem uhlu aorty Castéji Vmax nonapikalné
Pri vynechani nonapikalni projekce 8% pt

chybné klasifikovano misto high-gradient severe
AS jako low-gradient severe AS

Re:
Vmax byla mimo apikalni projekce u 61% pacientu

vynechani nonapikalnich projekci vedlo k
podhodnoceni zavaznosti vady u 23%

YHILIPS 21/05/2014 13:05:16 TIS0.7 MI 1.4

schirurgie S5-1/Adult

FR 42Hz
20cm

2D
68%
C50
P Low
HGen

+ Dist 3.05 cm—-—)
Ggga 7.30 cm?

Thaden J Am Soc Echocardiogr. 2015;28:780-
5



AS s ,paradoxnim low flow, low gradient® EF>50%
&AVA <1 cm?

- - . " s 28 NOY B
Inkonzistence kriterii, g
tezka vada od AVA 0,87 Eits
podhodnoceni
asymetrického LVOT?

podhodnoceni
gradientu?

jde ve skutecnosti

V max 3-3,9 m/s
0 Stredni vadu ?

Agradient 20-39 mmHg
SV <35 ml/m?



Prognoza asymptomatickych pacientu s LF LG tézkou
AS vs. stredni AS dle gradientu ve studii SEAS

A

Aortic Valve Events ~  Low Gradient ‘Severe' Aortic Stenosis
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Preziti bez KV prihod, srdecniho selhani a nahrady chlopneée
asymptomaticka AS

1.04 Wiy
S R =
1 . Vmax<3m/s
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0 12 24 % 48 €0 S * % @ %
Months of Follow-Up
SEAS, Jander Otto 1997

William A. Zoghbi Circulation. 2011;123:838-840
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Preziti nahrada chlopne vs. konzervativne
HG vs paradoxni low gradient
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Prognoza HG vs. LG vs. stredni
AS

FIGURE 2 Adjusted Mortality Curves for the 4 Groups of AS Patients
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Progndza HG vs. LG vs. stredni AS

TABLE 1 Baseline Demographic and Clinical Characteristics of the 4 Groups of Patients With Aortic Stenosis
LT ]l
Al Patbomts Mloder ate 45 LGfLF AS LG/NF AS Ha AS
(N — 809) {n — 420) {n - 57) {n - 85) {n - 247) P Vame
Drerro faphic=, kebine, dits shd $ymptams
Age, yrd 774 (B9 3-B35) 6.9 (67.4-83 7 TR.5 {73 5-Bb.3)* 783 (F3i9-B3 9)° 769 B7.9-E3.1) QLoos
LLETS 428 {5300 2459 (559.3) 24° @2 33 (IR B) 122 {S.4) Lo
Bady surfsce ares, m” 1590 + 023 Lo4 = 0.2 LB& = D21 L78 = D234 LEE = 024 <0000
Systalic blood presure, mm Hg 1400 (250500} W00 (S.0-5B0.00 W00 20.0-56.0) W00 (B00-50.0) 1BE.O 020.0-50.0) 065
NYHA functional cless IV symptoms 28 {158} 59 (M0 9 058} & (7.1} 54° 215) 0005
NYHA functional clads
I 360 (44.5) 156 (46.7) 25 @3.9) 42 {45.4) 97 (393) Q.07
I N (3.7) 65 (359.3) 23 @D 4) 37 (435) o6 (389)
1l oo (12.2) di (TLO) & 04.00 & (7.1} i Q58)
v 29 {3.6) 3 {30 1 {1.E} 0 {0} 15 6.1}
Medical history and risk Tactors
Hypertenion S83 (711 i (75.2) 40 {702} 65 (Me.5) 62* 65.6) 0043
Smuoking 5 (I7.8) 26 (30.0) M 24.6) 9 (2.4 &6 26.7) 0.4
Dyl il iy 343 (42.4) 186 (44 3) 6 2ET) 36 (42.4) W05 W2 5) ol4
Diaboetie s e litus 243 {30.0) IER (12 9) 20 (3517 A (247 &4 (259) oan
Comnary arbery dis e 265 (32 .8) 26 (30.0) 22 3B.B) 2B (Z1L9 &9 Ee.0) a3l
Histary of at fiasl filbril Lation 266 (32.9) b (34.8) 22 BBB) 27 EL§ 71 RET) 036
Chafson comarbadity index 20 {L0-3.00 2.0 (L0-4.0) 2.0 0.0-4.0) 2.0 {LO0-3.0) LOf (1.0-2.0) <0000

Tribouilloy C. J Am Coll Cardiol 2015,65:55—6




3D planimetrie




AVA planimetricky 1,2 cm?




Kalcifikace stenoza

r I g I d Ita C |’p lj R

=" 7000 '_P{:0,00]. I—
EEDE}D il
) ns|—
% 5000
“Q
3 4000
: i -

M Bikuspidalni .2 3000 ns —
& 2000 T | —
—
O

W S o -
Stredneé téezka Tezka

Ferda J, Linhartova K, Kreuzberg B. Eur J Radiol 2008;68:471-5

rikuspidalni




Zena 67 let

155 cm, 104 kg, BMI 43,3

: 2511112015 10:24:20 TIS0.1 MI 0.3
Arterialni hypertenze CX7-24TEE

M4

Dyslipidemie
Hyperurikemie
St.p.operaci zalduku Billroth I, pro benigni tu 2013

LeCena pro mikrocytarni hypochromni anémii
2013

Chronicky VAS Th patere

Medikace: ARB, betablokator, statin, furosemid 40
mg, alopurinol, PAD

'PAT T: 37.0C

Chodi o dvou francouzskych holich, NYHA lll, bez ZiNZhishdne
stenokardii

Lab: GF MDRD 0, 34 ml/min/1,73 m?2 G3b
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65 ACS -ostialni stenoza kmene, tésna stenoza
RIA proximalne, RC tesna bifurkacni stendza

13 RMS Il

ACD tesna stentza proximalne, vyznamna
42/25 sten6za na male RIVP

Euroscore |l 4.98 %
1,00



Algorithm for the management of paradoxical (preserved left ventricular ejection fraction) low-flow,
low-gradient aortic stenosis.

RE-ASSESS —> AVA<1.0

Y Multi-Window interrogation for

Step #1: RULE-OUT MEASUREMENT measurement of aortic velocity
ERRORS Confirm measure of SV by
Teichholz, 2D, 3D methods
¥ Restrictive Physiology
IDENTIFY CAUSE OF LF e Atrial fixilation
MR, MS
l RV Dysfunction, TR

Step #2: ASSESS SYMPTOMATIC [ Exercis testing
STATUS

SYMPTOMS PRESENT

YES Step #3: CHECK FOR PRESENCE OF
HYPERTENSION

v

Step #4: CONFIRM STENOSIS
SEVERITY

INITIATE/OPTIMIZE
ANTI-HYPERTENSIVE
THERAPY

X Low DosSE DSE
| MDCT AoV CaLcium ScoriNG | 1F FEASIBLE

/\

AoV Calcium Score AoV Calcium Score
>1200AU (Women) <1200AU (Women)
>2000AU (Men) <2000AU (Men)

STEP #5: ASSESSMENT OF
SURGICAL RISK BY HEART TEAM

<

(LOD INTERMEDIATE

Y y

SAVR S‘;},X%g" TAVR &

nick Clavel et al. Eur Heart J 2016;eurheartj.ehw096

HIGH OR PROHIBITIVE

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 2016. For EU erE' d_rl
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Eur Heart J. 2016 Feb 22. pii: ehw033. [Epub ahead of print]
Aortic stenosis and transthyretin cardiac amyloidosis: the chicken or the egg?
Galat A1, Guellich A1, Bodez D1, Slama M2, Dijos M3, Zeitoun DM4, Milleron O4, Attias D5, Dubois-Randé JL1, Mohty D6, Audureau E7, Teiger E1, Rosso J8, Monin JL1,

Damy T9.
Author information

Abstract

BACKGROUND:

Aortic stenosis (AS) and transthyretin cardiac amyloidosis (TTR-CA) are both frequent in elderly. The combination of these two diseases has never been
investigated.

AIMS:

To describe patients with concomitant AS and TTR-CA.

METHODS:

Six cardiologic French centres identified retrospectively cases of patients with severe or moderate AS associated with TTR-CA hospitalized during the last 6 years.
RESULTS:

Sixteen patients were included. Mean = SD age was 79 + 6 years, 81% were men. Sixty per cent were NYHA 1lI-1V, 31% had carpal tunnel syndrome, and 56%
had atrial fibrillation. Median (Q1;Q4) NT-proBNP was 4382 (2425;4730) pg/mL and 91% had elevated cardiac troponin level. Eighty-eight per cent had severe AS
(n = 14/16), of whom 86% (n = 12) had low-gradient AS. Mean % SD interventricular septum thickness was 18 + 4 mm. Mean left ventricular ejection fraction and
global LS were 50 + 13% and -7 £ 4%, respectively. Diagnosis of TTR-CA was histologically proven in 38%, and was based on strong cardiac uptake of the tracer
at biphosphonate scintigraphy in the rest. Eighty-one per cent had wild-type TTR-CA (n = 13), one had mutated Val122| and 19% did not had genetic test (n = 3).
Valve replacement was surgical in 63% and via transcatheter in 13%. Median follow-up in survivors was 33 (16;65) months. Mortality was of 44% (n = 7) during
the whole follow-up period.

CONCLUSIONS:

Combination of AS and TTR-CA may occur in elderly patients particularly those with a low-flow low-gradient AS pattern and carries bad prognosis. Diagnosis of
TTR-CA in AS is relevant to discuss specific treatment and management.
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