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Sol Atriyum Segmenter Morfoloji

Coronary sinus

Hunter R , et al. Circ Arrhythm Electrophysiol 2011;4:622-9.
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LA pasif bosalma volimu = Vmax — VpreA,

LA pasif bosalma fraksiyonu = [(Vmax — VpreA) / Vmax] x 100%,
LA aktif bosalma volimu = VpreA — Vmin,

LA aktif bosalma fraksiyonu = [(VpreA —Vmin) / VpreA] x 100% .
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PV akimlari, LA Strain, SR, Volim ve Basing
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LA Strain, Strain Rate, Volim ve Basing

Hoit BD, JAm Coll Cardiol. 2014;63(6):493-505
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Ellipsoid: Dimension—Length
V = 4/3r(D /2)(D /2)(L/2)

Ellipsoid: Area-Length
V= 8A/3rL

Lang R, et al. ] Am Soc Echocardiogr 2005;18:1440-63.

V= 4/3r(D/2)

e o
.

Method of discs
V=m/4*L(a ) (L/n)




Biplan Area-Length Yontemi
LA Voliim Ol¢iimii

LA Volim = 313“[(-&1)(#2)"“—)]*

Lang R, et al. ] Am Soc Echocardiogr 2005;18:1440-63.



Modifiye Simpson Yontemi

A2C

Lang R, et al. ] Am Soc Echocardiogr 2005;18:1440-63.



LA Volum indeksi
(ml /m2)

2246  29-33  34-139 > 40
ml /m?2 ml /m?2 ml /m?2 ml /m?2

J Am Soc Echocardiograph 2005;18:1440-63.



Sol Atriyal Appendiks Akim Hizlari

Agmon Y,et al. Am J Cardiol 2000;86: 769-73.

100 —
cm /s 1. LAA kasilmasi,
S50 —
2. LAA dolusu,
3. Sistolik yansima dalgalan
506 —
4. Erken diyastolik LAA ¢ikis akimi

1 ve 2 her 10 yilda bir 4.1 cm/s (p <0.001)ve 2.0 cm/s (p <0.01) azaliyor.



AF ve A. Flutterde LAA Akimlari
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SPAF Il
LAA Akim Hizlari ve SEK/ TR
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LA /LAA SEK LAATR

LAA hizi < 20 cm/s ise goreceli iskemik inme riski 2.6 kat artmis.

The Stroke Prevention in Atrial Fibrillation Investigators Committee on Echocardiography.
Ann Intern Med 1998;128:639-47



LAA hizlani LA Fonksiyonu i¢in kullanilamazlar.
Stroke Prevention: Assessment of Risk in a Community(SPARC)
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Agmon Y,et al. ] Am Soc Echocardiogr 2002;15:433-40
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Pilic Kanadi (Chicken Wing)
bicimli LAA (% 48 )

Di Biase L, et al. ] Am Coll Cardiol 2012;60:531-8.



Riizgar Tulumu (Windsock)
bicimli LAA(% 19)

Di Biase L, et al. ] Am Coll Cardiol 2012;60:531-8.



Kaktiis bicimli LAA ( % 30)

Di Biase L, et al. ] Am Coll Cardiol 2012;60:531-8.



Karnabahar (Cauliflower)
bicimli LAA ( % 3)

Di Biase L, et al. ] Am Coll Cardiol 2012;60:531-8.



LAA Morfolojisi ve inme Oykiisii %

Di Biase L, et al. ] Am Coll Cardiol 2012;60:531-8.
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Pilic Kanadi bicimine gore diger uc¢ bicimli LAA
disik CHADS2 skorlularda ( 0-1)
Inme riskini bagimsiz olarak arttiriyor.
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Pilic Kanadi LAA Diger 3 bicimli LAA

Di Biase L, et al. ] Am Coll Cardiol 2012;60:531-8.
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sC, etal. Eur Heart{D— Cardiovascular Imaginé 14} 684-91.




MSCT LA volimi ( ml)

Sohns C, et al. Eur Heart J — Cardiovascular Imaging (2013) 14, 684-91.
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Paroksismal AF (p <0.006) ve LA voliimii < 106 mL
(p < 0.04) PVA basarisinin bagimsiz belirleyicileri.
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Sohns C, et al. Eur Heart J — Cardiovascular Imaging (2013) 14, 684-91.
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Cameli M, et al. Cardiovascular Ultrasound 2012, 10:4

EDV 15.82 ml

ESV 5.81ml
SV 10.01mi =
EF 63.29%
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EDV 78.08 ml
ESV 61.89ml
SV  16.19ml
EF 2074 %
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RT 3D Eko

Atriyal Volumler ve EF%
Normal degerleri

RT3DE Males Females Total Study Population (n = 159)
n=75) In=84)
LAVI max (ml/m) 154) 1539 1541
LAVI min (ml/m) 520 518 519
LAEF (1) 4677 1440 4579
RAVI max (ml/m? 1850 1741 1847
RAVI min (ml/m) 722 518 520
RAEF (%) 4574 1883 4680

Aune E, et al. Eur J Echocardiogr 2009;10:738-44



LAV by 2DE (ml)

LAV by 2DE - LAV by CMR {ml)
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Pik Atriyal Longitudinal Strain ve
Pik Atriyal Longitudinal Straine dek gecen siire (TPLS)
Referans Degerleri

Mean + DS 5°-95° Percentile

PALS (%)

Global 422 + 6.1 32.2 - 53.2
4-chamber 401179 290 - 536
2-chamber 443 + 60 35.2 - 52.7
TPLS (ms)

Global 368.0 + 299 3229 - 4304
4-chamber 3642 + 426 300.8 - 4369
2-chamber 3674 + 341 3264 - 435.2

Cameli M, et al. Cardiovascular Ultrasound 2012, 10:4
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Pik LA kontraksiyon Strain
ve Atriyal Ritm
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Kardiyoversiyon sonrasi
LA Strain ve SR seyri
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Cameli M,et al. Cardiovascular Ultrasound 2012, 10:4



MD’de LA peak Strain<17.4% ve AF Riski

Ancona R,et al. JASE'2013;26:270-7. 240 |77 ! S T
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LA Strain ve Mitral yetersizligi

Saghkh Kontrol Mitral Yetersizligi
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Global Pik Atriyal Longitudinal Strain

MY ve PAF ile iliskisi

Global Peak Atrial Longitudinal Strain (%)

25
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Moderate MR ¥ No PAF episodes

i Past PAF episodes

n=52 n=12 - n=49 n=17 n=42 n=

Severe MR

Presence or absence of Paroxysmal Atrial Fibrillation episodes

Cameli M, et al. IntJ Cardiovasc Imaging 2011.
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Doku Doppler LA strain ve strain rate
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Orta-ileri LA SEK Ongoriisiinde ROC Degerleri
2D ve Doku Doppler LA Strain / SR ve LA Volim

Leong DP, et al.Eur Heart J— Cardiovascular Imaging 2013; 14, 898-905

Global p<0.001




Organik MY’ de LA Volim
BNP dlizeyini bagimsiz olarak belirler.

Snow BNP

400 . 75%

250 P<0.0001 T ggg::

300 =

250

200

150

100 :
50

BNP ( pg /ml)

<50 50-99 =100
LA Volim (ml)

LA voliimde her 10 ml artis BNP diizeyini 1.13 (1.02-1.26) kat
arttiriyor ( p < 0.05).

LA volim BNP diizeyinin bagimsiz belirleyicisi (p < 0.0001).

Detaint D, et al. Circulation. 2005;111:2391-2397



Global LA Longitudinal Strain ve
BNP
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Primer PKG sonrasi AMI seyrinde
LA Volim ve LA Strain

LA max volum (HR :1.05, Cl 1.00-1.10, p<0.04) ve
LA strain (HR 0.94, CI 0.89 - 0.99, p<0.02) bagimsiz belirleyici.

A B
¥ o Logrank p=0.008 g 4 Log-rank p=0.001
. LA max >32 mim? .
) )
LKL 9 304
; : LA strain <19%
4 0
§ 0 § 0
¢ o
2 LA max 32 mijm? 2
1 2 LA strain 219%
: :
0 pppp—p—— 00
0 6 12 B A N ¥ 0 6 12 1% 4 N *
Follow-up {months) Follow-up (months)
Patients atrisk 318 296 n 129 Patlents atrisk 249 236 132 06

Antoni ML, et al. Heart 2011;97:1332e1337.



MRI ve STEMI sonrasinda MACE

LA fraksiyonel degisim bagimsiz belirleyici

Lonborg L,et al. Eur Heart J — Cardiovascular Imaging (2013) 14, 118-127

50
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LA volume, ml/m?

LA pasif fraksiyon

LA fraksiyonel degisim

LAEF

LAmin

20 40 60 80

Kalp siklusu %

100

LA fraksiyonel degisim MACE i¢in bagimsiz belirleyici

Diizeltilmis HR: 0.66 (95% CI: 0.46—0.95)



MACE (%)

Lonborg L,et al. Eur Heart J — Cardiovascular Imaging (2013) 14, 118-27.
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3D delayed enhancement MRI
ve LA Duvarinda Diuslik Voltaj

B MRI - Color

C Electroanatomic Map

C  MRI - Color D Electroanatomic Map
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Oakes RS, et al. Circulation. 2009;119:1758-1767.



deart Rhythm 2010;7:1475-81.
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VVI Eko ile Midlateral strain (P=0.006) ve
strain rate (P=0.01)
3D DE MRI ile bulunan LA Fibrozunu
bagimsiz olarak ongorebilmis.
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Kuppahally SS, et al.Circ Cardiovasc Imaging. 2010;3:231-239.



3D delayed-enhancement MRI vs VVI Eko
LA Fibrozis ve LA Strain VVI
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=721 3D wall motion tracking (3D-WMT)
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Pres delsla L, et al.. Eur Heart J— Cardiovascular Imaging January 2014 doi:10.1093/ehijci/jeu001



CMRI Degerlerine kiyasla
2D Eko ve 3DWMT Uyumu

I O

2D Eko 0.5 <0.001 0.60 0.43-0.73
LA Max Volum
3D WMT 0.83 <0.001 0.83 0.74 - 0.89
LA Max Volum
3D WMT 0.85 <0.001 0.85 0.77 - 0.90
LA Min Volum

3D WMT LA EF % 0.82 <0.001 o0.81 0.67 —0.82

Pres de Isla L, et al.. Eur Heart J— Cardiovascular Imaging January 2014 doi:10.1093/ehijci/jeu001



Son Sozler |

* Sol Atriyumun anatomik ve islevsel
degerlendirilmesinde ekokardiyografi ;

geleneksel 2D TTE ve TEE’ den glincel 3D
volim, Strain ve Strain Rate o6lcim
yvontemlerine dek sidren yeni secenekler
sunabilmektedir.

Volim degerlendirilmesinde real time 3D,
deformasyon degerlendirilmesinde 2D ve
Doku Doppler Strain ve SR kalp MRI ile
uyumlu sonuclar ortaya koyabilmektedir.



Son Sozler I

 RT3D ve Strain/SR ekokardiyografi ile
ortaya konulan LA degerleri AF, mitral
kapak hastaliklari ve iskemik kalp
hastaliginda klinik seyri
ongorebilmektedir.

e SO0z konusu yontemler, AF riski ve PVA
sonrast AF nuksunud hazirlayan fibrotik
dergisimleri de 6ngorebilmektedir.



