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I ntrodudtion:

Previous studies demondtrated thet first-pass myocardia perfusion MRI during vasodilator stress permits noninvasive detection of flow-limiting
denoses in the coronary arteries Parfuson MR sequence employing steedy-date free processon hes a potentid to improve image
contragt-to-noise retio [1,2], however, subendocardia hypointensity artifact during first-pass of the contrast medium observed on steedy-state
perfuson MR images may leads to suboptimal diagnogtic accuarcy in detecting significant coronary artery stenosis. Since the diagnostic
peformance of steady-date perfuson MR sequence has not been fully evaluated, the purposes of this sudy were to evaluate if Steady-dete
perfuson MR sequence (FIESTA) can provide improved image qudlity in comparison with a conventiona perfusion MR sequence using a
hybrid echo-planar approach, and to determine the diagnodtic performance of stress perfusion MRI using FIESTA in detecting significant
flow-limiting stenasesin the coronary arteries.

Methods

Forty-one patients (mean age 65+/-10 years) with suspected coronery artery disease were evaluated witha 1.5 T MR system (Signa CV/i, GE
Medica Systems, Waukesha, WI). Frd-pass myocardia perfuson MRI was performed during ATP dress and in the resting sate by using
FIESTA (Fast Imaging Employing Steedy-state Acquisition) perfusion sequence (TR 3.0ms, TE 1.2ms; Tl 180ms; flip-angle 45 degress). Thirty
dynamic MR images were acquired every 2RR intervals on 6 short-axis dices of the LV with arapid injection (4ml/sec) of 0.05mmol/kg of
Gd-DTPA followed by 20ml sdine flush. X-ray coronary angiography was performed in dl patients within 2 weeks of MR study. Stenosis of
70% or more of the lumind diameter in the coronary artery was considered to be significant. The contrest-to-noise ratios a pesk contrast
enhancement in normally perfused myocardium were caculaied on FIESTA perfuson MR images and convertiond perfusion MR images
(gradient echo sequence with echo planar reedout; TR 6.7ms; TE 1.4ms; 4 echo-trains; Tl 180ms; flip angle 20 degress).

Results

FIESTA perfuson MRI showed sgnificantly improved contrest-to-noise rétio (16.8 +- 5.8 vs 13.0 +- 3.5, p<0.05) when compared with
convertiond perfusion MRI using echo-planar reedout. In addition, no serious subendocardia hypointensity artifact was observed on HESTA
perfuson MR images during firs-pass trangit of MR contrast medium through the left ventricle. At sdlective coronary angiography, 70% or
greater diameter tenosis was detected in 50 of the 123 mgjor coronary arteries. The overdl sensitivity of stress myocardia perfusion MRI using
FIESTA for detecting patients having a least one coronary artery with significant lumina narrowing was 90% (26 of 29 patients). The sensitivity
and specificity of sressmyocardia perfusion MRI using FHIESTA in predicting significant senosisin theindividual coronary artery were 84% (42
of 50 arteries) and 90% (66 of 73 arteries), respectively.

Conclusion:

Myocardia perfuson MRI with FESTA demonstrated improved contrast-to-noise ratio and overall image quaity when compared with
convertiond perfusion MRI using a hybrid echo-planar method. Excellent pecificity was observed because subendocardiad hypointensity
artifact did not subgtantialy deteriorate the detection of subendocardia ischemia with this gpproach. Stress myocardia perfusion MRI using
FIESTA permits accurate detection of significant coronary artery disease in patients with suspected coronary artery diseese.

Figure:

Stress perfusion MRI using FIESTA in double vessel disease
Ischermic myocardium was clearly depicted as subendocardia
perfuson defects in aterosepta wall and inferior wall
(arrows).
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