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Fractional Flow Reserve in Coronary Artery Disease[]
Comparison with Intravascular Ultrasound
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ABSTRACT

Background and Objectivel] Precise assessment of lesion severity is fundamental for the clinical decision
making in the patients with coronary artery disease. Coronary angiography has limitation to projection imaging
techniques. Intravascular ultrasound (IVUS) has been known to be a gold standard of morphological severity
of coronary stenosis. Fractional flow reserve (FFR) is known to be a lesion specific functional index of epica-
rdial stenosis that can be derived from intracoronary pressure assessed during maximal vasodilation. The
objective of this study was to investigate the validity of fractional flow reserve for stenosis severity in compa-
rison with IVUS. Methods[ The study population consisted of 24 patients with angina pectoris (MO FO 190 5,
agel] 58+ 12 yrs). The IVUS and intracoronary pressure wire performed at 26 lesions after diagnostic coronary
angiography. We measured angiographical diameter stenosis (DST), minimal luminal diameter (MLD), minimal
luminal area (MLA) and reference area stenosis (--AST). FFR was defined by the ratio of distal mean coronary
pressure (Pd) to aortic mean pressure (Pa). Results] FFR showed significant correlation with both r-AST (r
0 —0.93, p<0.00001) than DST @O —0.79, p<0.0001). When the lesions with MLD less than 1.1 mm were
excluded, considering the limitation of IVUS for the thickness of its catheter, FFR showed excellent correlation
with r-AST with higher correlation coefficient [0 —0.96, p<0.00001). FFR showed significant correlation
with MLA (0 0.87, p0 0.0001) or MLD ([ 0.83, pd 0.0005). Conclusion(] FFR with excellent correlation
with r-AST measured by IVUS seems to be a useful lesion specific functional index for the assessment of
coronary stenosis in angina patients. (KKorean Circulation J 1999;29(8):773-780)
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Table 1. Clinical characteristics of Patients

Age (yrs) 58+ 12
Diagnosis
Stable angina 6 (25%)
Unstable angina 18 (75%)
Risk factor
DM 4 (17%)
Hypertension 18 (75%)
Smoking 14 (58%)
T.cholesterol (mg/dl) 193+ 40
Triglyceride (mg/dl) 182+ 90
HDL (mg/dl) 40+ 9
Target lesion
LAD 20 (78%)
LCX 2(7%)
RCA 4 (15%)

DMUO Diabetes mellitus

HDLO high-denisity lipoprotein cholesterol
LADO left anterior descending artery
LCXO left circumflex artery

RCAO right coronary artery

Table 2. FFR, parameters of IVUS and angiography

meanz SD
FFR 0.72+ 0.14
DST (%) 70+ 22
MLA (mm?2) 3.06+ 2.34
MLD (mm) 1.67% 0.65
r-AST (%) 65+ 25

FFRO fractional flow reserve, DSTO diameter stenosis
MLAO minimal luminal area

LDO minimal luminal diameter

r-ASTO reference area stenosis
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Fig. 2. Quadratic correlation of FFR with angiographical diameter stenosis (left) and reference area stenosis me-
asured by IVUS (right). IVUSO intravascular ultrasound, FFRO fractional flow reserve, DSTO diameter stenosis, r-

ASTO reference area stenosis.
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Fig. 3. Quadratic correlation between FFR and r-AST
excluding the lesions with MLD1.1 mm FFRO fractional
flow reserve, r-ASTO referece area stenosis, MLDO mi-
nimal luminal diameter.
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Fig. 4. Quadratic correlation of FFR with MLD and MLA excluding the lesions with MLD< 1.1 mm. FFRO fractional
flow reserve, MLDO minimal luminal diameter, MLAO minimal luminal diameter.
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Fig. 5. Angiographical overestimaton of coronary stenosis. AO The coronary angiography showed significant
membrane like stenosis in mid-LAD (arrow). BO Intravascular ultrasonography of the lesion showed mild stenosis
with r-AST of 30%. CO Pressre tracing revealed FFR of 0.83 compatible with r-AST.
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