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Table 3 Recommendations for grading of AS severity

Aortic
sclerosis Mild Moderate Severe
— Peak velocity (m/s) =2.5m/s 26-29 3040 =40
—— Mean gradient (nmHg) - <20 20-40 =40
—— AVA(cmd - >1.5 1.0-15 <1.0
Indexed AVA (cm?/m?) - >0.85 0.60-0.85 <0.6
Velocity ratio - > 0.50 0.25-0.50 <0.25

Ideal olan bu ii¢ kriteriyanin bir biriylo uygun olmasidir

J Am Soc Echocardiogr 2017;30:372-92.



Table 3 Recommendations for grading of AS severity

Aortic
sclerosis Mild Moderate Severe
— Peak velocity (m/s) =2.5m/s 2629 3.0-40 =40
——— Mean gradient (nmHg) - <20 20-40 =40
——— AVA(cm?d = >15 1.0-15 <1.0
Indexed AVA (cm?/m?) - >0.85 0.60-0.85 <0.6
Velocity ratio - > 0.50 0.25-0.50 <0.25

Teorik olaraq ciddiyati doyarlondirmok uicuiin ideal parametr: AVA

Hesablanmada bir ¢ox texniki mohdudiyyat movcuddur

on saglam parametr: ortalama (mean) gradient

European Heart Journal (2025) 00, 1-102.



Table 3 Recommendations for grading of AS severity

Aortic
sclerosis Mild Moderate Severe

— Peak velocity (m/s) =2.5m/s 26-29 3040 =40

——— Mean gradient (nmHg) - <20 20-40 =40
— AVA(cmd = >15 1.0-15 <1.0
Indexed AVA (cm?/m?) - >0.85 0.60-0.85 <0.6
Velocity ratio - > 0.50 0.25-0.50 <0.25

Ideal olan bu ii¢ kriteriyanin bir biriylo uygun olmasidir

AD olan xastdlorin 1/3-dd ortalama gradientldo AVA arasinda uygunsuzluq var

on six uygunsuzluq: Ortalama gradient <40 mmHg, AVA <1 cm?



on six uygunsuzluq

Patient with suspected AS

Low-gradient AS

AVA <1.0 cm? and MPG <40 mm Hg

AVA <1 cm?
(AVAIi <0.6 cm?’/m?)

European Heart Journal (2025) 00, 1-102.



Onomli

» Hipertoniya Vmax vo ortalama gradienti doyistira bilor.

Ortalama gradient 240 mmHg vo ya < 40 mmHg ¢ixa bilar

> Ideal olaraq aort darliginm doyorlondirilmosi xastonin arterial tozyiqi

optimal olduqda aparilmalidir.

J Am Soc Echocardiogr 2017;30:372-92.



Adult Echo
S4-2

22Hz
17cm

2D
74%
C 50
P Low
HGen

PLAX

CF
68%
4000Hz

AR Y
\ ALY YA
50 »24;")“'5 | '\f M' W‘ﬁ

WF i' " U 4Ll L
o

\ ; |

SN, ‘\"r']v"

K\& W\ ‘| “.“" {
u ‘, 0' \
A ?{l“ '“w lt"‘

!|I \v ,
“.

‘;:Hb‘

JP!

TISO.5 MIOQ.1  smaomskabmns
-0
M3 M4
+61.6
= %+ Vmax 478 cTnE‘
Vmean 352 cm/s

Max PG 91 mmHg
Mean PG 54 mmHg

VTI 118 ca

-61.6
cmls

m »*t
"W i

it

U o\

. .,,,M

1 ] l .
100mm/s '



Adult Echo TIS0.5 MI 0.1 T Ll
S4-2 ;
45Hz

M3
18cm
2D + AV VTI

iy Vmax 356 cm/s
el Vmean 244 cmis
HGen Max PG 51 mmHg

. Mean PG 28 mmHg
i VTI 79.6 cm

] ‘ I ‘w U
. : | ‘ v
ey

-cm/s

--100

--200

0

--300

--400
' 3 ! » ' oSewok
75mm/s bpm

KALIBRASYON



on six goriilon uygunsuzluq

Patient with suspected AS

I

Vmax =4 m/s and mean PG =40 mmHg

% Low-gradient
Y/ » LVOT diametrini daqiqlosdirin.

» Gradient vo Vmax iiciin Apikal 5 bosluq
2
AVA <1 cm Doppler incolomoasini daqiqlasdirin.

(AVAI <0.6 cm?/m?)
Exclude measurement errors?

European Heart Journal (2025) 00, 1-102.



on six uygunsuzluq

Patient with suspected AS

i

Vmax >4 m/s and mean PG >40 mm

Right Para

? g N ”[\/’M-s.o

& 5.1 m/&°

‘N‘ , Low-gradient

k1

AVA <1 cm?
(AVAI <0.6 cm?/m?)

Exclude measurement errors?

European Heart Journal (2025) 00, 1-102.



Patient with suspected AS

1

Vmax =4 m/s and mean PG =40 mmHg

European Heart Journal (2025) 00, 1-102.

SVi <35 mL/m?

Y

P~

7

Low-flow

)
? Low-gradient

AVA <1 cm?
(AVAI <0.6 cm?/m?)

Exclude measurement errors?@

SVi <35 mL/m?

)

?v

Normal flow

ani SVi >35 mL/m2



Patient with suspected AS

i

Vmax =4 m/s and mean PG =40 mmHg

-

\

SVi <35 mL/m?

Y
W
T

Low-flow

~

%

)

? Low-gradient

AVA <1 cm?
(AVAI <0.6 cm?/m?)

European Heart Journal (2025) 00, 1-102.

SVi <35 mL/m?

)

7

Normal flow



Patient with suspected AS

}

Vmax =4 m/s and mean PG =40 mmHg

)
? Low-gradient
AVA <1 cm?

(AVAI <0.6 cm?/m?)

SVi<35 mlym2 = Low-flow

Classical
Low-flow Low-gradient

Paradoxical

Low-flow Low-gradient
LVEF 250% and SVI <35 mL/m?

LVEF <50%

European Heart Journal (2025) 00, 1-102.




Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVi< 35

Ciddi AD nin 1/3-i, low-flow, low-gradient aort stenozudur

% 20.8 %13.3 %

Qorunmus EF-li, low-flow, low-gradient aort stenozu

Klassik low-flow, low-gradient aort stenozu
Paradoksal low-flow, low-gradient aort stenozu

J Am Heart Assoc. 2021;10(22):¢021126
» Qadinlar > Kisilor
> Yiiksok BKi
» Kicik SV oOlgiilori

Struct Heart. 2018;2(1):3-9.
JACC: Cardiovasc Imaging. 2017;10(2):185-202



Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg

)
? Low-gradient

AVA <1 cm?

(AVAI 0.6 cm?/m?)

-

SVEF >50%

Paradoksal low-flow, low-gradient aort stenozu

-

Qorunmus EF-li, low-flow, low-gradient aort stenozu

/

SVi<35 mi/m2 = Low-flow
SVEF <50%

Klassik low-flow, low-gradient aort stenozu

European Heart Journal (2025) 00, 1-102.



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF >50%

SVi <35 mL/m?

T
T

.

Paradoksal low-flow, low-gradient

aort stenozu

Paradoksal low-flow, low-gradient aort stenozu dayorlondirildikds ilk addim olciimlorin dogruluguna omin

olmaqdir

Sonra atim hacmini azalda bilacok sobablar arasdirilmahdir.

Current Treatment Options in Cardiovascular Medicine (2025) 27:27

JACC Case Rep. 2022 Feb 2;4(3):170-177.



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF >50%

SVi <35 mL/m?

T
T

.

Paradoksal low-flow, low-gradient

aort stenozu

Paradoksal low-flow, low-gradient aort stenozu dayorlondirildikds ilk addim olciimlorin dogruluguna omin

olmaqdir

Doppler siirat indeksi > 0.25 olduqda LVOT diametrinin oldugundan az ol¢iilmiis olma ehtimalim dusiundirir

JACC Case Rep. 2022 Feb 2;4(3):170-177.



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF >50%

SVi <35 mL/m?

T
T

.

Paradoksal low-flow, low-gradient

aort stenozu

SV-un asagi olcilmasi AVA-nin da az ol¢ciilmasing yol aca bilor

» 2D biplan Simpson metodu
» Teichholz metodu
> 3D metodlar



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF >50%

SVi <35 mL/m?

i
T

.

Paradoksal low-flow, low-gradient

aort stenozu

o Bu xastalords HT varsa, qapaq doyorlondirilmasindan oncd qan tazyiqinin kontrol altinda oldugundan omin olmaq lazimdir
o Qan tazyiqi yiiksak olan xastoda arterial yiik (afterload)- SV yiikiiniin azaldilmasi1 6nomlidir.

o SAT <135 mmHg olmas1 SV yiikiinii azaldaraq SV ve hemodinamik parametrlori shamiyyatli doracods yaxsilasdirir



Ort gradiyent <40 mmHg, Vmax <4.0 m/s, AKA <1 cm2, SVEF =50%

SVi <35 mL/m?

Paradoksal low-flow, low-gradient aort stenozu

Patofizyolojisi

SV hipertrofiyas: SV boslugunu Kicildir vd diastolik disfunksiyasina da sabab olur. Biitiin bunlar atim hacmini azaldir. Bundan

dlava SV longitidunal sistolik funksiyalar: da azalr.

AD- ilo yanas1 AF atim hocmini azaldir.

AD ilo yanasi iroli MY retrograd (sol atriuma) SV atim fraksiyasini (hocmini) artirir vo ya antegrad aximi azaldir.

AD ilo yanas1 onomli doracodo MD atim hocmini azalda bilar.



Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg

)
? Low-gradient

AVA <1 cm?
(AVAI 0.6 cm?/m?)

SVi<35ml/m2  Low-tlow

Bu xastalarin 30% -da kardiak amiloidoz (AL, ATTR) movcuddur

Amiloidoz varsa prognoz daha pisdir



Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg

)
? Low-gradient

AVA <1 cm?
(AVAI <0.6 cm?/m?)

Amiloidozda asag1 axima sobab olan faktorlar
o SV hipertrofiyasi SVi <35 mL/m? Low-flow
o Diastolik disfunskiya

o SV longitidunal sistolik disfunksiyasi

Bu xastalarin 30%-ds kardiak amiloidoz movcuddur.

o Atrial aritmiyalar Birlikdolik? Sobab?



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF >50%

SVi <35 mL/m?

T
Y

T

Paradoksal low-flow, low-gradient

aort stenozu

European Heart Journal (2025) 00, 1-102.



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF >50%

SVi <35 mL/m?

T
Y

Paradoksal low-flow, low-gradient

aort stenozu

Olava diagnostik meyar >1200 AA\L/JC(?emaIe) Sitmptomlar1 olan xastlords
>2000 AU (male)
: TAVI/ SAVR
¢ European Heart Journal (2025) 00, 1-102.

Severe AS



Ort gradiyent <40 mmHg, Vmax <4.0 m/s, AKA <1 cm2, SVEF =50%

SVi <35 mL/m?

Y
Y

T

Paradoksal low-flow, low-gradient

aort stenozu Simptomlari olan xastalorda
Olava diagnostik meyar Ao TAVI/ SAVR > medikal miialico
>1200 AU (female)
>2000 AU (male)
? JACC Cardiovasc Interv 2021;14:1481-92.
Y Am Coll Cardiol 2012;60:1259-67.

T

Severe AS



Impact of Surgical and Transcatheter )

Aortic Valve Replacement in
Low-Gradient Aortic Stenosis

A Meta-Analysis

Hiroki Ueyama, MD,"" Toshiki Kuno, MD, PuD,* Matthew Harrington, MD," Hisato Takagi, MD, PuD,"
Parasuram Krishnamoorthy, MD,” Samin K. Sharma, MD,"” Annapoorna Kini, MD,” Stamatios Lerakis, MD, PuD"

JACC Cardiovasc Interv 2021;14:1481-92.



All-cause mortalityi

B Paradoxical low-flow, low-gradient

Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE_Weight IV, Random, 95% ClI

Hazard Ratio
IV, Random, 95% CI

Clavel 2012 -0.6931 0.3537
Eleid 2013 -1.2379 0.5641
Herrmann 2013 -0.6733 0.3638
Melis 2013 -1.1394 0.5448
Mohty 2013 -1.4697 0.4787
Ozkan 2013 -0.5108 0.5119
Shen 2020 -1.4271 0.6824
Tribouilloy 2015 -0.2877 0.8564

Total (95% ClI)

23.7%
9.3%
22.4%
10.0%
12.9%
11.3%
6.4%
4.0%

100.0%

0.50 [0.25, 1.00]
0.29 [0.10, 0.88]
0.51 [0.25, 1.04]
0.32 [0.11, 0.93]
0.23 [0.09, 0.59]
0.60 [0.22, 1.64]
0.24 [0.06, 0.91]
0.75 [0.14, 4.02]

0.41 [0.29, 0.57]

Heterogeneity: Tau? = 0.00; Chi’ = 4.38,df = 7 (P = 0.73); I = 0%

Test for overall effect: Z = 5.19 (P < 0.00001)

—.——
+-
S M
¥
0.01 0.1 1 10 100
Favors [AVR] Favors [Conservative]
N=323 N=399

JACC Cardiovasc Interv 2021;14:1481-92.



All-cause mortalityi

Paradoxical low-flow, low-gradient
N= (SAVR 236, TAVR 66, Conservative 222)

omparison: other vs 'Conservative’
Treatment (Random Effects Model) HR 95%-ClI

SAVR - 0.42 [0.28; 0.65]

TAVR -~ 0.42 [0.25: 0.72]
| | |

0.5 1 2
Favors [Others] Favors [Conservative]

JACC Cardiovasc Interv 2021;14:1481-92.



All-cause mortalityi

Comparison: other vs 'SAVR'
Treatment (Random Effects Model) HR 95%-CI

Conservative | S=—— 2.37 [1.55; 3.62)
TAVR [ T : 1.00 [0.59; 1.69]
0.5 1 2
Favors [Others] Favors [SAVR]

Comparison: other vs 'TAVR'
Treatment (Random Effects Model) HR 95%-ClI

Conservative | . 2.37 [1.38; 4.04)
SAVR ] 1.00 [0.59; 1.69]
| T ]
0.5 1 2
Favors [Others] Favors [TAVR]

JACC Cardiovasc Interv 2021;14:1481-92.



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF >50%

Paradoksal low-flow, low-gradient

Ilavo diagnostik meyar

SVi <35 mL/m?

T
Y

T

aort stenozu

AVCS
>1200 AU (female)
>2000 AU (male)

T
N

Y

Integrated
assessmentf

Tipik simptomlar varsa:

SV Hipertrofiys1 (HT yoxlugunda)

CT/MR: planimetrik AVA <1.2 cm?

TAVI/ SAVR



> Xoastd tagdimata 1



TIS0.5 MI 0.1

M3 M4
+61.6
Vmax 396 cmm
Vmean 254 cmis
Max PG 63 mmHg
Mean PG 31 mmHg
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SVEF: 60%, Ort gradient: 31 mmHg, Vmax: 3.9 m/s, AVA: 0.8 cm?, SVi: 29 mL/m?

SVi <35 mL/m?

T
T

:

Paradoksal asag1 aximl, asagi

gradientli AD xastasi

European Heart Journal (2025) 00, 1-102.



Bilgisayarh kantitatif tomografi

Multislice Bilgisayarh Tomografi Koroner Kalsivum Skorlama Tetkiki

TEKNIK:128 dedektorlii MDCT ile EKG ile senkronize Imm kesit kalinligi, 0,75mm kolimasyon ve 0,5mm
rekonstriiksiyon araligi ile kontrastsiz volumetrik aksiyel kesitler alinmistir. Kalsiyum skorlamas: sol ana koroner
arter(LM), sol anterior desending arter(LAD), sirkum{leks arter(CX),sag ana koroner arterde (RCA)'de Aganston
skorlamasina gore degerlendiriimistir.

inceleme hareket artefaktlar: nedeniyle suboptimaldir.

Endikasyon: Aort stenozu. Aort kapak kalsifikasyon skorlamas: acisindan rica olunur;

77 vasindaki kadin hastada kalsivam degeri 6l¢iim sonuclari;

SONUC] Aort kapaginda Agatston skoru 33760J volum skoru 2700, esit kiitle 907.48
oroner arterlerde kalsiyum skoru 1030. Yiiksek koroner hadise riski.



Img 6/13 Srs 1/10
. - ‘g e us
79 yvasmdaki kadin hastada kalsiyum degeri dlgiim sonuclar;

Pace-maker kaynakh streak artefaktlar ve pulsasyon artefaktlan nedenivle inceleme suboptimaldir.
Esik degeri ;130 HU

ARTER Lezyon sayist  Volum skoru  Esit kiitle* KALSIYUM
[mm?] |mg CaHA]  SKORU

Z>r>r>r»rrr

LM . ‘ A .
LAD | 452
CX . ' _ 194
RCA . . ‘ 315
Aort Kapak | . _ 434
Toplam | | | 1395
*Kalibrasyon faktoni:0.833

Yas ve cinsiyete gore risk tayini tablosu;

ERKEK KADIN

SKOR  Yas <40 | 40-50 50-60 60-70+ Yas <5 50-60 ' 60-70 =70
0 D | D D D D D D D
1-10 O | b| D | D O | D D D
11-100  OY | O | O O | OY | 0] O D
101400 Y | Y |OY O Y 1Y 10X | O
>40() X Y Y Y X Y Y Y
Damar tikanikligi ve kalp krizi riski : D-dlguk risk, O-orta derece risk, Y-Yiiksek risk

SONUGC; Hastanin aort kapak kalsiyum skoru 434, koroner arterlerle birlikte toplam skor 1395 dlculmustir.

DL%100 Vw%100




Aort gapaqg kalsium skorlamasi

»Hemodinamik ciddiyyat
> 1loriloma

» Klinik noticolorlo olagali

oldugu tliciin onomli molumatlar verir!

J Am Coll Cardiol 2014; 64:1202-13 J Am Coll Cardiol 2017;69:2096-8.



Koroner arteriya ve aort gapaq kalsium skorlamasi
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Aort gapaqg kalsium skorlamasi

» Kisilorda: >2000 Agatston vahidi (AU)

» Qadinlarda: >1200 AU doyorlori

Yiksek hassasliq va spesifikliklo (~85%) cidd1 AD-n1 gostarir.

J Am Coll Cardiol 2013;62:2329-38. Circ Cardiovasc Imaging 2018;11:e007146.



Aort gapaqg kalsium skorlamasi

» Kisilorda : >3000 AU

» Qadinlarda: >1600 AU

Ciddi AD ii¢lin ¢ox spesifikdir.

J Am Coll Cardiol 2013;62:2329-38. Circ Cardiovasc Imaging 2018;11:e007146.



Aort gapaqg kalsium skorlamasi

» Kisilordo : <1600 AU ise

» Qadinlarda: < 800 AU i1se

Ciddi AD olma ehtimali asagidir.

J Am Coll Cardiol 2013;62:2329-38. Circ Cardiovasc Imaging 2018;11:e007146.



Aort gapaqg kalsium skorlamasi

» Diqqgotli sorh etmok lazimdir.
v’ Bikuspit aort qapaq
v’ Yanasi amiloidoz
v’ Revmaztimal AD
v’ Radiasiyaya bagli AD

v Iltihabi xostoliklora bagli AD

Struct Heart 2022;6:100027.

Heart 2017;103:32-9

Sci Rep 2023;13:8019.

Heart 2024;110:594-602.

JACC Cardiovasc Interv 2024;17:2969-71.

Onomli daracads AQ Kalsifik olmaya bilar !



Pablo Picasso: Elm ve Xeyirxahliq: Picasso Miizeyi, ispaniya, 1897



Fevral, 1964; Goteborg, isveg

Rassam Pierre Brassau Adiyla Sargilanan Rasimlar
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“Fir¢a zarbalari hirsli gakilds titizlikla rags edir.” “Pierre, bir balerinanin incaliyi saklinda ¢alisan bir sanatgcidir."



Tasakkiir edirom



»Yiksek gradientli ciddi AD olan simptomatik biitiin uygun xostalordo

invaziv miidaxilo (TAVI/SAVR) tovsiyyo edilmokdadir.

»Buna qarsi, asag1 gradientli ciddi AD xastlarinin yonoatimi ¢ox daha ¢otindir



Ort gradiyent <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVEF > 50%

SVi <35 mL/m?

i
T

.

Paradoksal low-flow, low-gradient

aort stenozu

Paradoksal low-flow, low-gradient aort stenozu dayorlondirildikds ilk addim ol¢cimlorin dogruluguna omin

olmaqdir
» LVOT diametrini doqiqlosdirin.

» Gradient vo Vmax iiciin Apikal 5 bosluq Doppler incalomasini dogrulayin.



Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 ecm2, SVEF =50%

SVi <35 mL/m?

i
T

.

Paradoksal low-flow, low-gradient

aort stenozu

Paradoksal low-flow, low-gradient aort stenozu doyarlondirildikds ilk addim 6l¢iimlarin dogruluguna omin
olmaqdir

> Xostalorin 50%-da an yiiksak gradient sag sternal pancaradon Jslds edilir.



Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg

)
? Low-gradient

AVA <1 cm?
(AVAI <0.6 cm?/m?)

Bu qrupun doyorlondirilmasindo DSE faydasi SVi <35 mL/m? Low-flow

mohduddur. Dobutamin adoton axim suratini

SVEF <50%

ohomiyyotli dorocodo artirmaz. DSE noticosi negativ . ] ]
7Y e Amiloidoz + klasik low-flow, low-gradient aort stenozu

olsa bela AVCS tovsiyya edilir.



B Paradoxical low-flow, low-gradient

TR s

Hazard Ratio Hazard Ratio
——Study or Subgroup __fogiHazard Ravol —  SE Weight 1V, Random, 95% CI IV, Random, 95% CI
Clavel 2012 -0.6931 0.3537 23.7% 0.50 [0.25, 1.00] —
Eleid 2013 -1.2379 0.5641 9.3% 0.29 [0.10, 0.88]
Herrmann 2013 -0.6733 0.3638 22.4% 0.51 [0.25, 1.04] —r
Melis 2013 -1.1394 0.5448 10.0% 0.32[0.11, 0.93) e p—
Mohty 2013 -1.4697 0.4787 12.9% 0.23 [0.09, 0.59] e —
Ozkan 2013 -0.5108 0.5119 11.3% 0.60 [0.22, 1.64] -
Shen 2020 -1.4271 0.6824 6.4% 0.24 [0.06, 0.91) v
Tribouilloy 2015 -0.2877 0.8564 4.0% 0.75 [0.14, 4.02) -
Total (95% CI) 100.0% 0.41 [0.29, 0.57) <>
Heterogeneity: Tau’ = 0.00; Chi* = 4.38,df = 7 (P = 0.73); I’ = 0% t + {
Test for overall effect: Z = 5.19 (P < 0.00001) i O.FIMG [AVR] : Favors [Coll?servative}oo
C Normal-flow, low-gradient N=323 N=399
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio) SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Chadha 2019 -1.772 0.4675 10.0% 0.17 [0.07, 0.42]
Eleid 2013 -0.1508 0.2567 15.6% 0.86 [0.52, 1.42] s
Melis 2013 -1.8971 0.6495 6.8% 0.15 [0.04, 0.54] v
Ozkan 2013 -0.9163 0.3798 12.2% 0.40 [0.19, 0.84) TS e
Saeed 2019 -1.3471 0.2477 15.9% 0.26 [0.16, 0.42) =
Shen 2020 -0.4155 0.4196 11.2% 0.66 [0.29, 1.50] —
Triboullloy 2015 -0.5978 0.63 7.1% 0.55 [0.16, 1.89) —r
Zusman (SAVR) 2018 -0.5978 0.5991 7.6% 0.55(0.17, 1.78) ——
Zusman (TAVR) 2018 -0.7133 0.3233 13.7% 0.49 [0.26, 0.92] S —
Total (95% CI) 100.0% 0.41[0.27,0.62) >
Heterogeneity: Tau® = 0.21; Chi* = 19.55, df = 8 (P = 0.01); I’ = 59% ' + t i
Test for overall effect: Z = 4.28 (P < 0.0001) on O'Flavors [AVR] ! Eavors (Colt?servative}oo
N=635 N=833

JACC Cardiovasc Interv 2021;14:1481-92.



[ A Classical low-flow, low-gradient

J

Study or Subgroup

log[Hazard Ratio]

Hazard Ratio

SE_Weight 1V, Random, 95% CI

Hazard Ratio
IV, Random, 95% ClI

Aksoy (high calcium) 2013
Aksoy (low calcium) 2013
Cavalcante 2016

Clavel 2008

Herrmann 2013

Monin (CR+) 2003

Monin (CR-) 2003
O'Sullivan (SAVR) 2015
O'Sullivan (TAVR) 2015
Pai 2008

Pereira 2002

Romero 2014

Rosa 2016

Sato 2019

Sebag 2014

Tribouilloy 2009
Zilberszac 2019

Total (95% CI)

Heterogeneity: Tau? = 0.00; Chi’ = 14.99, df = 16 (P = 0.53); I’ = 0%

-1.772
-0.7765
-1.3471
-0.5621

-0.844
-1.6094

-0.755
-0.9943

-0.844
-0.6931
-1.6607
-0.7985
-1.3863
-0.9163
-0.8916
-0.9163
-0.6349

Test for overall effect: Z = 12.53 (P < 0.00001)

0.5487 1.6%
0.5717 1.5%
0.4389 2.5%
0.1807 15.0%
0.4167 2.8%
0.6058 1.3%
0.2123 10.9%
0.4607 2.3%
0.2975 5.5%
0.3336 4.4%
0.3812 3.4%
0.2799 6.2%
0.5156 1.8%
0.13 28.9%
0.3414 4.2%
0.4074 2.9%
0.3256 4.6%
100.0%

0.17 [0.06, 0.50]
0.46 [0.15, 1.41]
0.26 [0.11, 0.61]
0.57 [0.40, 0.81]
0.43 [0.19, 0.97]
0.20 [0.06, 0.66]
0.47 [0.31, 0.71]
0.37 [0.15, 0.91]
0.43 [0.24, 0.77]
0.50 [0.26, 0.96]
0.19 [0.09, 0.40]
0.45 [0.26, 0.78]
0.25 [0.09, 0.69]
0.40 [0.31, 0.52]
0.41 [0.21, 0.80]
0.40 [0.18, 0.89]
0.53 [0.28, 1.00]

0.42 [0.36, 0.48]

’HMHH!*"J

0.01

0.1 1
Favors [AVR]
N=819

10 100
Favors [Conservative]
N=845



ﬁygunsuz yiiksok gradientli AA

Severe AS

A
@

o o

/

Reversible
high flow®

o

PCn

P

v

Reassess under
normal flow

Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg
T

=

Ciddi AD olaraq gobul edilir ! % Yiiksok gradient
AVA <1 cm?
(AVAI <0.6 cm?/m?)

Q

H 2
@ Yani AVA >1 cm

v

Exclude measurement errors?

European Heart Journal (2025) 00, 1-102.



e | i S
normal flow

Exclude measurement errors?@




Patient with suspected AS

i

Vmax =4 m/s and mean PG =40 mmHg

European Heart Journal (2025) 00, 1-102.

SVi <35 mL/m?

Y

Vi

7

Asagi1 aximh

)

? Asagi gradientli xastd

AVA <1 cm?
(AVAI <0.6 cm?/m?)

Exclude measurement errors?@

-

\_

~

SVi <35 mL/m?

7

Normal aximh /

yani SVi >35 mL/m?2




Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg SVEF >50%

SVi <35 mL/m?

7
? Yani SVi >35 mL/m?*

Normal flow
low-gradient AS
(severe AS less likely)©

)
? Asagi gradient

AVA <1 cm?
(AVAI 0.6 cm?/m?)
? Uygunsuz kriteriyalar
Y.- Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?

Exclude measurement errors?

On six sabab: Qapaq sahasinin normadan asagi ol¢iilmasi.

European Heart Journal (2025) 00, 1-102.



Normal flow
low-gradient AS
(severe AS less likely)©

Ort gradient <40 mmHg, Vmax <4.0 m/s, AVA <1 cm?, SVi >35 mL/m?, EF =2 50%

Bu xastlarin prognozu orta daracali AD-In prognozuna banzardir. Bu xastalarda adatan orta doraco AD vardir.

AVCS
>1200 AU (female)
>2000 AU (male)

T
N

Y

Diizonli klinik v exokardiografik taqib tovsiyya edilir.

European Heart Journal (2025) 00, 1-102.



Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg

%
/ SVi <35 mL/m? \
AVA <1 cm?

: (AVAI 0.6 cm?/m?)

Y, SVEF <50% ? Uyumsuz Kriterler

I «. Y,- Ort gradiyent <40 mmHg, Vmax <4.0 m/s, AKA <1 cm2
Azaltilmis EF’li, dusiik akimh, dusiik I

gradiyentli AD Exclude measurement errors?

\ DSE / En sik sebep: Kapak alaninin normalden diisiik olgiilmesi.




Azaltilmus EF 1i, dusuk akimh, dusuk gradiyentli AD

Effective AVA <1.0 cm?.

Mean aortic transvalvular pressure gradient <40 mmHg.
LV ejection fraction <50%.

SVi <35 mL/m*

EF'si dusuk hastalarda AD ciddi oldugu halde aort gradiyenti yuksek olmayabilir.



Azaltilmus EF 1i, dusuk akimh, dusuk gradiyentli AD

Table 4 Low dose dobutamine protocol

Starting dobutamine dose of 2.5 to 5
mcg/kg/min

every 3-5 minutes

@ Increase dose 2.5 to 5 mcg/kg/min ileri AD ile yalanc1_ileri AD

Maximum dobutamine dose of
20 mcg/kg/min

Infusion stopped when:

arasinda ayrim yapmak lazim !

J Am Coll Cardiol 2018;71:475485.

1) Maximum dobutamine dose reached (20 mcg/kg/min)

2) Positive result obtained

3) Heart rate rises 10-20 bpm over baseline or exceeds 100 bpm
4) Symptoms, blood pressure fall, or significant arrhythmias

Positiv

Result:

An increase in effective AVA to a final valve area >1.0 cm2 suggests that stenosis is not severe [47].

Severe stenosis is suggested by an AS jet velocity 24.0 m/s or a mean gradient > 30-40 mmHg provided
that valve area does not exceed 1.0 cm? at any flow rate [50,51].

Absence of contractile reserve (failure to increase SV by >20%) is a predictor of a high surgical mortality
and poor long-term outcome although valve replacement may improve LV function and outcome even in this
subgroup [52].

Yalanci-ileri AD
Gergek ileri AD

European Heart Journal (2022) 43, 561-632.



DSE with flow reserved and AVA <1 cm?
and/ore
AVCS >1200 AU (female) >2000 AU (male)

Y
T

T

Severe AS Intervention

EF diisiiklugii ileri AD’ye (asir1 afterload’a) baghysa, genellikle kapaga miidahale sonrasinda EF diizelir.

Ancak, EF dusukligu miyokard enfarktisii veya kardiyomiyopatiye bagh fibroz ise EF’de diizelme olasihig1 dusitiktiir.



DSE with flow reservedland AVA <1 cm?
and/or¢
AVCS >1200 AU (female) >2000 AU (male)

T
T

T

Severe AS Intervention

Akis rezervinin olmamasi cerrahi ve uzun vadeli mortalitenin artmasiyla iliskili olsa da, her iki miidahale yontemi de

gozlemsel calismalarda SVEF ve klinik sonuclari iyilestirmistir.
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Yag : 86 wil
Hasta No : 443943
TEMEL TRANSTORASIK EKOKARDIYVOGRAFI RAPORU
SOLVENTRIKULVE AORT | SOL ATRIYUM, SAG ATRIYUM, SAG VENTRIKUL

S\ End-Diyastolik Cap (mm) 23 S0l Atriyum Ant-Post Cap (mm) 42
S\ End-Sistolik Cap (mm) 34 S0l AtriyumApikobazal Cap (mm) il
N Septurn Kalinhdi (mim) 12 Sol Atriyumied-Lat Cap (mimj !
Posterior Duvar Kalinhn (mmj 12 S0l Atrivum Hacmi (mil) 110
AortikAnulus Capi (mm) 19 Sag AtriyumApikobazal Gap (mmj !
SinusValsalva Capi (mm) 39 Sag AtriyumMed-Lat Cap (mm) !
Azendan Aort Capi (mm) 33 Sag Atriyum Alani (cmE) 26
SV Ejeksiyon Fraksiyonu (Vizild) 40745 Sag Ventrikillinflow Capi (mm)
SV Ejeksiyon Fraksiyonu (Simpson) Sag Ventrikiil 4B Bazal Capi (mmj) 44
E (mis) 1,0 Sag Ventrikiil TAPSE (mim) 16
A (mis) (] Sad Ventrikiil 5t (crmi's) 6
E . (cmis) =8p 5 Sag Ventrikiil E S Alan (cmE)
A, [cmis) i Sad Ventrikiil FAC %)

SOL VENTRIKUL DUVAR HAREKETLERI
lapeks apikoseptum akinetik

MITRAL KAPAK | AORT KAPAK = Ort gradiyent <40 mmHg
Kapak Morfolojisi Dejeneratif Kapak Morfolojis Kalsifik
Yetersizlik Derecesi lleri [Yetersizlik Derecesi Ora
\ena Contracta (mrmj 07 \Vena Contracta {mm) = Vmax<4.0m / S
et AlanuLA Alam (%) et CapuL\VOT Cap (3a)
EROA (mm?) EROA [mm?)
Regurgitasyon Volimi {mil) 70 Regurgitasyon Volimi {mi) ]
Stenoz Derecesi ok Stenoz Derecesi ller AKA < 1 cm 2
Planimetrik Kapak Alam {mm?) Vo me (TTY'S) 34
Pt Kapak Alam (mm? MaxGradient{mmH 48 .
Gracienpta:mﬂHg]: : MaﬂnGrau:ia'ltﬂmrrﬁ]g] 8 = SVi<35 mL/m2
Wilkins Skoru Hapak Alamni 0,54 INDE KS AVA 0 4
Stroke wolim indeks 297 Aort
wii 38 4-Lvot wti 171
TRIKUSPIT KAPAK | PULMOMNER KAPAK

Kapak Yapisi Normal Kapak Yapisi Normal
Yetersizlik Derecesi Orta IV max (m/s) 06
Yetersizlik Vd ositesi (mf's) 31 PY Derecesi
Inferior fena Cava Capl (mm) 21% 50 den az kollabe PA Sistolik Basinci (mmHag) 39+15=02
lAnilds Cap (mm) PA Cap (mm)

PERIKARD, KONJENITAL KALP HASTALIKLARI ve DIGERLERI

H




Dobutamin stress testi oncesi

ICURRENT .
[EKZERSIZ (EFORLU) VEYA FARMAKOLOJY STRES EKOKARDIYOGRAFI

1 AV Vmax 3.50 m/s
AV Vmean 2.57 m/s
AV maxPG 48.96 mmHg
AV meanPG 29.05 mmHg
AV VTI 87.2 cm
AV Env.Ti 339 ms

HR 177 BPM

DL%100 Vw30
IMagP:1.2 MagA%:13.4

> M @ W r

| e ———————




DSE: 15 pgr/kg/dk dozu

ICURRENT 3
|EKZERSIZ (EFORLU) VEYA FARMAKOLOJTX'STRES EKOKARDIYOGRAFI

1 AV Vmax 4.02 m/s
AV Vmean 3.22 m/s
AV maxPG 64.73 mmHg
AV meanPG 44.53 mmHg
AV VTI 93.0 cm
AV Env.Ti 289 ms

HR 207 BPM

DL%100 Vw%100
{MagP:1.2 MagA%:12.4

‘PIBE’R

O SO~




DSE: 20 ngr/kg/dk dozu

ICURRENT 4
[EKZERSIZ (EFORLU) VEYA rarmakoLOfRSTRES EKOKARDIYOGRAF

1 AV Vmax 4.38 m/s
AV Vmean 3.62 m/s
AV maxPG 76.67 mmHg
AV meanPG 54.52 mmHg
AV VTI 92.3 cm
AV Env.Ti 255 ms

HR 235 BPM

¥ S S S ——

DL%100 Vw %100
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Adi Soyadi : FATMA OZKEN 'Isteﬂ,ren Balum : Kardiyoloji
Dogum Tarihi - Yeri : 041/07/1937 - DIGER isteyen Doktor  : Uz Dr. 0ZGE GUZELBURC
Baba Ad : HOSEYIN istem Zamam  : 01/09/2023 14:12:00
Cinsiyet : Kadin Gekim Zamam  : 01/09/2023 14:13:00
ProtokollDosya Humara : 443943 Rapor Zaman » 11/09/2023 10:44.00
Yag : 86yl
Tam » 125.0 Aterosklerotik kardiyovaskiile

Egzersiz Stress Ekokardiyografi
Farmakolojik Stress Ekokardivografi

Sayin mesleltasim,
Test oncesi kalp iz 67/dk | Kan basinct  122/66 mmHg olarak &lciilmiistir.

Dobutamin infiizvonu 5 mg/kg dozda baglanarak her 3 dakikada bir arttirmak suretivle 20m/kg dozlanna
cikanldi.

Bazal LVOT VIT: 17 7Tem Aort VTLET 2em AVA-0.57 SVindeksi:31.7 ml/im2

10meg 'kg /dk DSE da: TA:126/37TmmHg KH:86 anim/dk LVOT VTI: 24,2 em Ao VTI:93cm
20mcg/kg/dk DSE da- TA:118/54, KH:118ahm/dk LVOT VTI:23.5 cm AoVTL923 em AVA:0.72
SVindeksi :42.1 ml/m2

I SV indeksinde % 24,7 arti5 ol du.

Diisiik ve yiiksek doz DSE sirasinda sikayet ve komplikasyon girilmedi.

I Dobutamin ile m ean gradient > 40 mmHg olarak gtzlenmistir.

I SONUC: Kardivak rezervi olan diisik akim diisiik gradiventli Ileri Aort stenozu

Dr Ozge GUZELBURC
Kardivoloji

KARAR:

sonug: SONUC:  Kardivak rezervi olan diisik akim diisiik
gradiventli Ileri Aort stenozu

NOT:



DSE with flow reserved and AVA <1 cm?
and/or¢
AVCS >1200 AU (female) >2000 AU (male)

o

o

v

DSE with flow reserved
and AVA >1 cm?

!
Y

¢

Pseudo-severe AS
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Adi Soyadi ;KB YOfl} Rapor Tarihi :  15/08/2023 15:14:00
Yag 75wl
Hasta No 1 1830100
TEMEL TRANSTORASIK EKOKARDIYOGRAFI RAPORU
SOLVENTRIKUL VE ADRT | SOL ATRIYUM, SAG ATRIYUM, SAG VENTRIKUL

SV End-Diyastolik Cap (mm) 50 S0l Atriyum Ant-Post Cap (mm) 39
SV End-Sistolik Cap (mm) 38 S0l AtriyumApikobazal Cap (mm) 52
IV Septurmn Kalinhg (mim) 10 Sol AtriyumMed-Lat Cap (mm) 45
Posterior Duvar Kalinhis (mm) 10 5ol Atriyum Hacmi {mil)
AortikAnulus Capi (mm) 23 Saf AtriyumApikobazal Gap (mimj) 54
SinusValsalva Capi (mm) 32 Sag AtriyumMed-Lat Cap (mm) 42
Asendan Aort Capi (mm) 38 Sag Atriyum Alani (cm?)
5V Ejeksiyon Fraksiyonu (Vizud) 40 g Ventrikiilinflow Capi (mm)

1eksiyon Fraksiyonu [Simpson Sag Ventrikiil 4B Bazal Capi (mm) 39
E (mis) 90 Sag Ventrikill TAPSE (mim) 14
1A (mis) 28 Sag Ventrikill 5t jcm/s) 8
E., [cmis) - Sad Ventrikiil ES Alan (cme)
1A, (cmis) - Sag Ventrikill FAC (%)

S0L VENTRIKUL DUVAR HAREKETLERI

G lobal hipokinezi

MITRAL KAPAK | AORT KAPAK

Kapak Morfolojisi Dejeneratif Kapak Morfolojis Dejenerati f

[fetersizlik Derecesi Hafif [Yetersizlik Derecesi Hafif

[Vena Contracta {mm) |Vena Contracta (mm)

et AlanyLA Alam (%) Met CapLVOT Capi (%)

EROA (mmé) EROA (mmé)

Regurgitasyon Volimi (mil) Regurgitasyon Volimi (ml)

Stenoz Derecesi Stenoz Derecesi ller

Planimetrik Kapak Alam {mmg) W__ (M=) 25

Pt Kapak Alam (mmé) Gradient(mmHg) 26

G radient (mmHg) nGradienti mmH g) 16

Wilkins Skoru Fapak Alani .60 Indcks Ave: 0,30 |
L\VOT capi: 24 Aort VTl 56.2
LVOT VTI:8.7 Boy1.59 Kilo:
T2 Stroke volime: 38 Indeks

stroke volime: 22 BSA: 1.78
TRIKU SPIT KAPAK | PULMONER KAPAK

Kapak Yapisi Nermal Kapak Yapisi Normal

[Yetersizlik Derecesi Hafif [V max (mis) 0.6

[Yetersizlik \V'd ositesi (m's) Y Derecesi

Inferior Vena Cava Capi (mimj 10 kollabe PA Sistolik Basinci (mmHg) 31+5=36

IAnulis Capi (mim) PA Capi (mm)

PERIKARD, KONJENITAL KALP HASTALIKLARI ve DIGERLERI

IAS intakt Sag kalp bogluklan

IAsendan aort dilate
L\ sistelikdiotankai

Diisiik ak =1k gradientli i 3
Hafif aort - mitral ve fri Kispit yetersizlik
LV diastolik dizafonksiyonu(grade3)

Biatrial dilatasyon -Azalmig RV fonksiyonlan




Dobutamin stress testi oncesi

(CURRENT e

IEKZERSIZ (EFORLU) VEYA FARMAKOLOJIK STRES EKOKARDIYOGRAFI

1 AV Vmax 2.73 m/s
AV Vmean 1.90 m/s
AV maxPG 29.86 mmHg
AV meanPG 16.49 mmHg
AV VTI 62.1 cm
AV Env.Ti 327 ms

IDL%100 Vw3%100
IMagP:1.1 MagA%:12.5

> M MR R R




DSE: 15 pgr/kg/dk dozu

EKZERSIZ (EFORLU) VEYA FARMAKOLOJIK STRES EKOKARDIYOGRAF! W
1 AV Vmax 3.49 m/s

AV Vmean 2.25 mi/s
AV maxPG 48.80 mmHg
AV meanPG 24.73 mmHg
AV VTI 48.9 cm
AV Env.Ti 217 ms
HR 277 BPM

Y LW’HWL‘ 'fN .WLJ

Y
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DSE: 20 ngr/kg/dk dozu

URRENT R
EKZERSIZ (EFORLU) VEYA FARMAKOLOJIK STRES EKOKARDIYOGRAFI

1 AV Vmax 3.58 m/s
AV Vmean 247 m/s
AV maxPG 51.29 mmHg
AV meanPG 28.65 mmHg
AV VTI 52.6 cm
AV Env.Ti 213 ms
HR 282 BPM

Ty Mwu

1
s A Vou |} )
"[' (I . J“
A ‘w ¥
| ’

DL%100 Vw3%100
MagP:1.1 MagA%:12.5

> > MG R WKW R
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: TURKIYE KAMU HASTANELERI KURUMU ;—’/f %
. istanbul ili Anadolu Kuzey Kamu Hastaneleri Birligi Genel Sekreterligi |i @ .:}.l
Q Dr.Siyami Ersek Gigiis Kalp ve Damar Cerrahisi Egitim ve Aragtirma Hastanesi \"{,,}____ ,_o:;'y’
Adi Soyadi : KE Y Ol Rapor Tarihi :  20/09/2023 15:24:00
Yag R
Hasta No : 1830100

Fammakolgjik{Dobutamin) Stress E kokardiyografi

Test dncesi kalp hizi 85 /dk, kan basinc 106/63 mmHg olarak dlcilmastir.

Dobutamin inflizyonu 5 mikrogram/kg/dk dozda baslanarak her 3 dakikada bir arttirmak suretiyle
10-15 ve 20 m/kg dozlanna gkanldi. Hedef kalp hizina{(124/dk) ulasiidi. Maksimum kalp hizi 160
vuru/dk, kan basinc 131/80 mmHg dizeyinde test sonlandinidi.

Disik ve yiksek doz DSE sirasinda sikayet ve komplikasyon goriimedi.

LVOT capi: 24 mm.

Test oncesi: Aort kapak (Ozerindeki maksimal ve ortalama
mmHg, AVTI 62 cm/s, LVOT VTl 122 cmis, AVA: 0.88 cm

radiventler s

SVID31.8

rasiyla 29 mm Hg ve 16

20 mikrogram/kg/dk dozunda: Aort kapak (zerindeki maksimal ve ortalama gradiyentler sirasiyla

Aort kapak velositesi: 3.6 m/sn, AVTI
AVA: 1.286 m2J§5V1: 39.1

Disiik sol ventrikil rezervi de mevcuttur.

526 cmis, LVOT VTI 15 cmis,

darligi

SONUG: Yalanci ileri derecede aort kapak darligi- Orta derecede aort kapak

Yapilan 'Iglem
(700.620)Ekzersiz (Eforlu) veya Famakolojik Stress E kokardiyograf

Dog.Dr. YALCIN VELIiBEY




Patient with suspected AS

|

Vmax =4 m/s and mean PG =40 mmHg

7
/ SVi <35 mL/m? \

,ﬂ, Diisiik gradiyent

AVA <1 cm?
: (AVAI 0.6 cm?/m?)
Diisiik akim Y, SVEF >50% : Uyumsuz kriterler
l x Ort gradiyent <40 mmHg, Vmax <4.0 m/s, AKA <1 cm2
Korunmus EF’li, dusiik akimh, dustik l
gradiyentli AD Exclude measurement errors?

\ AKKS / En sik sebep: Kapak alaninin normalden diisiik ol¢iilmesi.
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