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OZET

KORONER ARTER HASTALIGINI ONGORMEDE
EKOKARDIYOGRAFIK STRAIN ANALIiZI VE EFOR TESTININ
BIiRLIKTE KULLANIMI

Efor testinin koroner arter hastaligim1 saptamada duyarliligit %68, o6zgilligia %77
dolayindadir. Dolayistyla  yanlis  pozitif sonuglar azimsanmayacak  diizeydedir.
Ekokardiyografi ile koroner arter hastaligi tanisi i¢in, duvar hareketleri ve duvar kalinlasmasi
gorsel olarak degerlendirilerek global ve bolgesel kasilma hakkinda karar verilmektedir.
Ancak son yillarda bolgesel ve global sol ventrikiil kontraksiyonunu sayisal olarak
degerlendirmeye yarayan yeni metotlar gelistirilmistir ki strain goriintiileme bunlarin
basinda gelmekte ve gorsel degerlendirmenin dogrulugunu artirmaktadir. Bu ¢alisma, efor
testine strain goriintiillemeyi eklemek suretiyle yapilacak non-invazif degerlendirmenin,
koroner anjiyografiye gonderilecek hastalarda segiciligi artirilabilecegi hipotezini test etmek

amaciyla planlanmistir.

Caligmaya efor testi pozitif olan ve koroner anjiografi (KAG) endikasyonu konulan 77
hasta dahil edilmistir. Calismaya alinan hastalar ciddi KAH olan ve ciddi KAH olmayan
hastalar olmak iizere 2 gruba ayrilmistir. Hafif KAH; normal koroner arterler ya da en az bir
koroner arterde <%50 darlik, orta KAH; en az bir koroner arterde %50-70 arasinda darlik ve
ciddi KAH; en az bir koroner arterde %70 ve tizeri ya da sol ana koronerde %50 ve lizeri
darlik saptanmasi olarak belirlenmistir. KAH yayginligt Gensini skoru kullanilarak
hesaplanmistir. Ekokardiyografi degerlendirmesi KAG uygulamasimnin +12 saat zaman
araliginda yapilmistir. Strain analizi, EchoPac BT 13.0 (GE, Horten Norveg) yazilimi ile

benek takibi yontemi kullanilarak yapilmustir.

Calismaya alinan hastalarin yas ortalamasi 56.4+10.8°dir. KAG sonucuna gore 56
hasta (%73) ciddi KAH, 21 hasta (%27) ciddi olmayan KAH grubuna ayrilmistir. Epikart,
endokart ve miyokart strain parametreleri ciddi KAH grubunda, ciddi olmayan KAH
grubundaki hastalara gore istatistiksel olarak daha diisiik saptanmistir (Ciddi KAH olan ve
olmayan hastalarda sirasiyla GLSendokart: -20.6+2.4 ve -26.3+3.1, p<0.001; GLSmiyokart: -
17.5+£2.1 ve -22.1+2.5, p<0.001; GLSepikart: -14.9+1.9 ve -18.7+2.2, p<0.001). GLS degeri
Gensini skoru ile de pozitif korelasyon gostermistir. Efor testi pozitif olup strain degeri

korunmus hastalarin 6nemli bir boliimiinde ciddi KAH saptanmamuistir (%73). Pozitif efor



testine ek olarak strain degerlendirmesi yaklasiminin duyarlilign %81, 6zgiilliigii %89 olarak

hesaplanmustir.

Sonug olarak, pozitif efor testine ek olarak strain degerlendirilmesinin tek basina efor
testine gore ciddi KAH saptamada daha yiiksek duyarlilik ve oOzgiilliige sahip oldugu
saptanmistir. Bu sonuglar efor testi pozitif ancak straini korunmus olan hastalarin anjiyografi
karar1 vermeden Once ileri non-invazif anatomik ya da fonksiyonel goriintiilleme

yontemleriyle degerlendirilmesinin daha iyi olacagin diisiindiirmektedir.

Anahtar kelimeler: Efor testi, ekokardiyografi, strain, koroner arter hastaligi



ABSTRACT

CONCOMITANT USE OF ECHOCARDIOGRAPHIC STRAIN
ANALYSIS AND TREADMILL STRESS TESTING TO PREDICT
CORONARY ARTERY DISEASE

The sensitiviy and specificity of treadmill exercise test in the detection of coronary
artery disease (CAD) are 68% and 77% respectively. As a result false-positive results occure
in a considerable number of patients. Traditionally, wall motion and wall thickening are
evaluated visually with echocardiography to decide about global and regional contraction.
However, in recent years new methods have been developed for accurate quantification of
regional and global left ventricular contractions, and strain imaging is one of them. This study
is planned to test the hypothesis that a combined non-invasive approach with concommitent
use of strain imaging and treadmill exercise testing could increase the accuracy of patient

selection for coronary angiography.

A total of 77 patients with positive treadmill stress testing who were assigned to
coronary angiography (CAG) were included in the study. Patients were devided into 2 groups:
Those having mild-moderate CAD vs severe CAD. Mild CAD was defined as; normal
coronary arteries or at least one coronary artery with < 50% stenosis, moderate CAD as; at
least one coronary artery with 50-70% stenosis and severe CAD as; at least one coronary
artery with 70% stenosis or more or left main coronary artery stenosis 50% or more. The
extent of CAD was assessed by using the Gensini score. Echocardiographic evaluation was
performed within +12 hours from the time of CAG. Strain analysis were made with speckle

tracking method by using the EchoPac BT 13.0 (GE, Horten Norway) software.

The average age of the patients was 56.4+10.8 years. According to the CAG results 56
patients (73%) had severe CAD, 21 patients (27%) had non-severe CAD. Epicardial,
endocardial and myocardial strain measurements were significantly lower in patients with
severe CAD than patients without severe CAD (Patients with and without severe CAD,
respectively GLS endocardial: -20.6+2.4 ve -26.3+£3.1, p<0.001; GLSmyocardial: -17.5+2.1
ve -22.1£2.5, p<0.001; GLSepicardial: -14.9+£1.9 ve -18.7+2.2, p<0.001). GLS also positively
correlated with the Gensini score. Significant percentage of the patients with preserved strain

despite a positive exercise test had non-severe CAD (73%). The approach of adding strain



evaluation to positive exercise stress test reached a sensitivity of 81% and a specificity of
89%.

As a result, the addition of the strain evaluation to the positive stress test had a
higher sensitivity and specificity in detecting significant CAD compared to the exercise stress
test alone. These results suggest that patients with positive exercise stres test and preserved
strain are rather be tested with advanced non-invasive anatomical or functional imaging

modalities before deciding about coronary angiography

Key words: Tredmill stress test, echocardiography, strain, coronary artery disease
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KISALTMALAR
3B: Ug boyutlu
ACC: Amerikan Kardiyoloji Koleji
ACEI: Anjiyotensin doniistiiriicii enzim inhibitorii
AD: Anlamli degil
AHA: Amerikan Kalp Dernegi
ARB: Anjiyotensin reseptor blokorti,
ASA: Asetilsalisilik asit
AUC: Egri altinda kalan alan
Cx: Sirkumfleks koroner arter
CW: Siirekli akim
DSH: Diyastol sonu hacim
E: Mitral erken diyastol dalgasi
e’: Septal ve lateral ortalama mitral aniiliis erken diyastol dalga hiz1
EF: Ejeksiyon fraksiyonu (atim orani)
EKG: Elektrokardiyografi
ESC: Avrupa Kardiyoloji Dernegi
EST: Egzersiz stres testi
GLS: Global longitudinal pik sistolik strain
HDL.: Yiiksek dansiteli lipoprotein
HKH: Hedef kalp hiz1
HL: Hiperlipidemi
HRR: Kalp hiz1 toparlanmasi

HT: Hipertansiyon



KAG: Koroner anjiografi

KAH: Koroner arter hastaligi

KIMK: Karotis intima media kalinlig1
KKAH: Kararli koroner arter hastaligi
KKB: Kalsiyum kanal blokeri

KKH: Koroner kalp hastaligi

KPR: Kardiyopulmoner resiisitasyon
LAD: Sol 6n inen koroner arter

LAX: Apikal uzun eksen

LBBB: Sol dal blogu

LDL.: Diisiik dansiteli lipoportein
LMCA: Sol ana koroner arter

LV: Sol ventrikiil

LVH: Sol ventrikiil hipertrofisi
MAPSE: Mitral aniiliisiiniin sistolde apekse yer degistirme mesafesi
MET: Metabolik Esdegerlik

MPS: Miyokart Perfiizyon Sintigrafisi
PM: Pacemaker

PW: Nabizli akim

RBBB: Sag dal blogu

RCA: Sag koroner arter

RDD: Renkli doku Doppler

RPP: Kalp hizi-kan basinci ¢arpani

S: Strain



SPAB: Pulmoner arter sistol basinci

SR: Strain hiz1

SSH: Sistol sonu hacim

ST: Speckle tracking (benek takibi)

TAPSE: Trikiispit aniiliisiiniin sistolde apekse yer degistirme mesafesi
TEKHAREF: Tiirk Eriskinlerinde Kalp Hastalig1 ve Risk Faktorleri
TOO: Test oncesi olasilik

TSH: Tiroid stimiile edici hormon

WHO: Diinya Saglik Orgiitii
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