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[# ZE] BB ARG TR, 855650 T W2 Bif& (optical coherence tomography , OCT) Ik M & 4% 78 A e
B, BRGE N E B L 34 (quantitative flow ratio, QFR)TEIL A2 . F73% LA A 2016 4F 10 H—20204E 2 A TR
BFR 2255 —Bih i 2 B A BeA Tt Wk 52 S8 3 89 141, sef AR 3 Ik s S 2% 109 &b (W6 728 1l 8 B 25 2 B 509%~90% ) , 3T T AR 7
OCT AR AR MLA o WA R LR R} o B e R sl ik 5 (quantitative coronary angiography , QCA ) BCE B AH S setR sl ik 28
R, 32 H QFR [R1EPE S H A0 S48 . A OCT T #ie/VE i 1 AR (minimal lumen area, MLA ) < 2.5 mm’ 5% [7] F4% %% K (area steno-
sis, AS)=75% RS Wikl (1] 53> B 50 B = i REIR B 0 A2 4, 51 QFR IFIPA AL IR A Th i 12 Wi i (. S5R: 5
A0 BB AS 4IAT L, B B A8 410 QFR & AR (P < 0.001) . 5 OCT K QFR PEAL 4 3D-QCA A EL , 2D-QCA T AS{HHE K
(P=0.007,P <0.001), 3D-QCA S OCT PFAh iy ASTH 2 [H] 22 5 R Ge it L (P=0.356) . Z&M:IIH 7R, OCT-MLA 5 QFR 1EAH
% (r=0.56,P <0.001) ,0CT-AS 5 QFR Fi A (r=-0.60, P < 0.001) . Zik#H TAE4HHE (receiver operating characteristic , ROC) H
A0 N, QFR 2 W Im 45 HH 10 4078 i B4 0.81, 2k F 1 B 0.837(959%C1:0.754~0.901, P < 0.001) , RA¥ 4 83.3%,
TR R 80.0% . 518  ZE IR Skl S8 Hh s F QFR &5 OCT, ] e K Al b 1 55 0 2 2 B O TRI e, DA st ok A i e 2
B, IS S G SR AR A A2 .
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Diagnostic value of quantitative flow ratio in intermediate coronary lesions assessed by
optical coherence tomography

XUE Yuan, MENG Haoyu, WANG Liansheng”

Department of Cardiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To investigate the diagnostic value of quantitative flow ratio (QFR) combined with coronary stenosis assessed
by related optical coherence tomography (OCT ) parameters in intermediate coronary lesions. Methods : From October 2016 to February
2020, a total of 89 patients with 109 lesions were enrolled in the First Affiliated Hospital of Nanjing Medical University. All patients
underwent coronary angiography suggesting intermediate lesions (stenosis between 50% and 90% by visual estimation) and lesions
were evaluated by OCT. Baseline data, quantitative coronary angiography data (QCA) and coronary lesions characteristics were
collected and lesions were retrospectively analyzed by QFR. The diagnostic value of QFR in intermediate coronary lesions was
evaluated when coronary significant stenosis defined as minimal lumen area (MLA)<2.5 mm’ or area stenosis (AS)=75% by OCT.
Results: Compared with the non-significant stenosis group, QFR in the significant stenosis group was significantly lower (P < 0.001).
AS assessed by 2D-QCA was significantly higher than that assessed by OCT(P=0.007 )and 3D-QCA (P < 0.001)derived from QFR. AS
evaluated by 3D-QCA and OCT had no significant difference (P=0.356). According to linear regression, OCT-MLA was correlated
positively with QFR significantly (r=0.56, P < 0.001). OCT-AS was correlated negatively with QFR significantly (r=—0.60, P < 0.001).
ROC-analysis revealed that 0.81 is the ideal QFR cut-off to identify coronary lesions with significant stenosis (AUC:0.837,95% CI:
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0.754~0.901, P < 0.001, sensitivity 83.3% and accuracy 80.0% ). Conclusion: The application of QFR combined with OCT can

accurately predict the coronary stenosis and evaluate the coronary functional parameters , which can guide the diagnosis and treatment

in intermediate coronary lesions.

[Key words] intermediate coronary lesions ; quantitative flow ratio; optical coherence tomography ; myocardial ischemia
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R B kit % (quantitative coronary angiography, QCA )
VAR DT — R B T A B RgiRZE,
(EL AR e RO 3 £ R AL A2 B JhE S a3 7 A o i
Tp g e TRl o 2019 AF R LI S 27 2 i i I
Xof BT AT 18 T Jok 25 6 A S5 e Dk 3 AR s i ARk
NS 90% KR AL HEA T A AL . H HTA 2
T3 E T S AR S Kl S5 22 B 3FA , Tk il St
4184 (fractional flow reserve , FFR)AE N TAL %L ik DI g
PO LR LAY B AR, © A 2T UESE A H] FFR
18 5 4 B 5 Bk A A (percutaneous coronary interven-
tion, PCD) Al A 858 T S AL B A, BRSO Il
BT 2 T W2 BZ (optical coherence
tomography , OCT ) j& H Hif 73 9 48 45 /5 1) Js A S 18 4L
A AT LL A GO U4 T AT 41 AR H i A
AT RS, 705 3 BEBR I o3 R 2 B B DA I
PR BSOS REAREE T H L
WIT AR ANE R A 522 K 25y i) KURS; oM Y
BB T AR BRG] 7 il PRIV o 7 L3
738 (quantitative flow ratio, QFR) | F i ik 1t 52 = 4
ORI ) ) 2 R G, T T 22 i i,
N T RE ML E i, PRl JC B IAG TR 3l bk ifi
1A BLIRE , OF HE A ZHH 5 R WIS FFR BA
RAFA—EE" " AT B ESS& OCT PG Y e
BIOE 25 A A SRR bR , 1R 5T QFR 7R Kl 5 722
FRIZWT .
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44 A 2016 4F 10 H—2020 42 H TR s EERK
o — B B e A e AT el Dk 5 4 s e AR 3 Dk i
GO s CH AL 1A B AEFRIE 50%0~90% ) , H TR
thAT OCT PRAS AR 722 1L A8 1Y J8 3, DA dse /N Ji T AR
(minimal lumen area, MLA) <2.5 mm?. [fj L3k 745 R
(area stenosis, AS)=75% ¥ Ifil & 95 75 53k B\ Bl 4%
2 (n=54) FIAEI P2 4 (n=55) . HEBRARUE : 5 Fh
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122 QCA»H7 ik

fi H —- 4k QCA (2D-QCA) H sh 43T A 1Al 44
AR SEEAR B0 NG A A2 o ) R e 722 i A5 ) — 4 (%]
185 5 M A I LS B MLA B 2 2% 8 Jis i
(reference lumen area, RLA) ., MLA & X h#/NE
Jis T AR K S B R A T AR, RLA /28 YR fe /NS T T
FRGUT oty B2 378 it 10 mm 18 61 P e A s T AR A1) °F- 1
18, I8 AS=(RLA-MLA)/RLAX100%, ic'3%2D-
QCA Ty ASZ,

1.2.3  OCTHAEZ M & 75 %

FIAT OCT 544453 51 26 E FD-OCT C7-XR 145
AR RGEAREL . ¥ 6F $55 | 548 23k 7R sh kI 1
J&i , TAE 22 25 1R bk 2 #IM A 83 , FD-OCT
21345 (Dragonfly ) Z235 TAE T 2258 {07 28 FL A8 28 i ,
FIFH o e ) a e v kA6 5 1 545 )5 , L 15 mm/s (1)
G0 RIRCTAE  HIE S B A R R G T4
Br (D) o R I AE R R S8 SR G R 1R A8
1% ) MLA & RLA, JF [6] B 318 AS, i 5% RLA .
MLA (AS.

1.2.4 QFR & #7 ik

T AN 955 72 ek IOk L4 240 R T QF R 4
B A AngioPlus1.0.1.1, 8 22248 (i)
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Figure 1 Coronary non-significant stenosis group and significant stenosis group according to OCT measurements

B AE I QFR A (& 2) , [ IRFE 5% =4 QCA (3D-
QCA) T ARG AS,
13 %itds

K JH SPSS 23.0 A #AT G2 00 o SRHIEY
Brabpifi 22 (x = ) FoRMF G IR0 TR TR,
Student ¢ 5 35 34T P2 1] FLA5E 5 ANAF A IE A 404 1)
T ORER F P A8 (0 o3 62 850 [M (Pos, Prs) ] 3R
7N , Mann-Whitney UKz 3e 7547 Wi 2H 0] Fedss ., dl i o

KR 5 2250 r itk AT Z2 41 18] FL AL, IF AT ] Games-How-
ell K5 56X 75 26 AN 55 i Bl AT AL TR] LB, 1T
BURER IR 1 43 3R, FH R J7 K6 56 5 Fisher
K9 HE AT W2 6] P2 o d ek m] 0H 4347 4 OG22
AR, FIHSZEE TAERHE (receiver operat-
ing characteristic, ROC) i £k ¥4l QFR X§ OCT T #2
N A B AR ZE RIS W . P < 0.05 2R A5
HE-3'8

A B 72 PR BER A TR SR R 1A 5 C AR S Ik = 4E T AR 1 5 D - ARSIk QFR M AL - AR Bk Aor 578 I AR QFR

(BRI XS I fHZE A s F 2 X1 OCT MR

2 161ABIKRFIKFEE QFR 547K OCT B

Figure 2 Representative example of QFR analysis and OCT image for the right coronary artery
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2.1 FLEIE F K R R B kR T AR AR AR

LI OCT-MLA<2.5 mm’ 5, OCT-AS=75% {1 Hi&
VB 11 A P S A AR I A P S A 2 R AR B
B 2 B TORL ORIk B R LA LR 1.2
2 (B 7E IR GO RE KO AR 1L o0 A b 22 R e gt
FEX(P>0.05) . 5AEWBHRAEH (n=55) 1Lk, ]
PR (n=54) 1Y QFR {f i % F#AIK (0.76+0.10 vs.

0.87+0.07,P < 0.001) , 31 3D-QCA 4347, i AL 1ML 45
AS(71.0%+6.2% vs. 63.8%=+5.8% ,P < 0.001) & Tk
WP
2.2 QCA.OCT Z QFR #4# Kk 3 Bk o %8 3k F A2 %
2683

BRI R 7 22T ko |, 3 R TAR I A A4S R
7L Z B 22 AEAE SRR L (P < 0.001) o 41[H]
Fbd R, 5 OCT (P=0.007) } 3D-QCA (P < 0.001)
FHEE,2D-QCA ™ ASTHEH K. QFREH B 3D-QCA
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Table 1 Comparison of baseline data between two groups
Il R A1l (n=89)" W B 75 21 (n=43) AW 7= 4H (n=50) P
(D T £s) 62.0 + 10.0 622+9.8 62.5+10.3 0.881
B¥En(%)] 58(65.2) 29(67.4) 29(58.0) 0.349
(%) ] 53(59.6) 24(55.8) 30(60.0) 0.683
IR (%) | 18(20.2) 11(25.6) 9(18.0) 0.375
WA [n(%) ] 21(23.6) 11(25.6) 8(16.0) 0.253
RIS [(n(%) ] 10(11.2) 6(14.0) 4(8.0) 0.556
WEAEPCT S [n(%) ] 5(5.6) 3(7.0) 2(4.0) 0.659
A28 5 B 2 A RH T (mmol/L L% = 5) 2.30 + 0.69 221 +0.68 238 £0.70 0.247
M FRER (wmol/L,X £ 5) 329.8 + 84.0 3443 +78.6 317.0 £ 87.4 0.139
IR (%) ]
SR AN 8(9.0) 5(11.6) 3(6.0) 0.464
AFE LB 74(83.1) 35(81.4) 43(86.0) 0.547
SR WIS 7(7.9) 3(7.0) 4(8.0) 1.000

o Her 4 9150 [ AT ) e S AR W B Ao A8, i i SR e 4 1A

®2 WARBREN KR ERELL R

Table 2 Comparison of coronary lesions characteristics between two groups

SR BRI SRR it (n=109)

EPAEH (n=54)  AEBIRHRAEL (n=55) PH

SEEAR BRI AE 1A A (%) ]

LIRS 75(68.8)

)57 11(10.1)

A bR B0 ok 23(21.1)
FERBIEITAE QCA S %L

2D-AS(%,% +5) 72.0+6.9

TR AE OCT 241
%%%H’EE R[mmz,M(st,Pﬁ)]
%/J\%H&EE R[mmz,M(st,Pmi)]

9.23(7.53,11.50)
2.65(2.04,3.62)

AS(%,x +s) 68.8 + 8.7
TR AE QFR 4

QFR{E (X ) 0.82 +0.10

3D-AS(%,x +s) 673+7.0

36(66.7) 39(70.9) 0.633
8(14.8) 3(5.5) 0.105
10(18.5) 13(23.6) 0.513
75.6 £6.3 68.6 +5.6 <0.001
8.17(5.97,10.13) 10.16(8.44,13.21) <0.001
2.04(1.74,2.44) 3.46(2.81,4.87) <0.001
73.9+6.3 63.8+7.7 <0.001
0.76 £ 0.10 0.87 +0.07 <0.001
71.0 £ 6.2 63.8+5.8 <0.001

52D-AS H#2,"P=0.007, P < 0.001

K OCT PHAl 19 AS B 2 W] 25 S e Ge 127 i L (P=
0.356) .
2.3 OCT A45 QFR #9484 14

e 434 7 (B13) , OCT-MLA 5 QFR {H.
SR I 1IEAH 5 (7=0.56, P < 0.001) , OCT-AS 5 QFR
(B 52 I 2 UK (,=-0.60, P < 0.001) .,
2.4 QFR o /8 B BBk F 6995 B 18

LI OCT-MLA<2.5 mm*5{, OCT-AS=75%1F Hi2
W 10 A5 B S e 5 AR RS, QFR 2 W ROC 4k 7
Mret R s (1 4) . QFR 7 ifi 45 B (B 2 1 i
2 F I BL(AUC) 4 0.837(95%Cl: 0.754~0.901, P <

0.001) , RAFE A 83.3% , 45 i 4 80.0% .,
3 it i

H R 7 - OCT F1 FFR #B2AE H 45 S @k 50
Ikl S A8 A ATRIT I HERE T B, W 4
FERI TS ARERAEAEAT A1) FERT | 30 2% FH A AH G =) PR
PE, BATLL H I EE 2D-QCA $FAS 4887 2 & 1
Sy 2R RO AR TR AT
FEHT, QFR SR Y 3D-QCA 771 & OCT EAL 19 AS 78
GiiteF G 255 3R QFR A = 4k s G vl
AP FREE , RRAE A RUTCA IREE  ERA PP A 4
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Figure 3 Relationship between OCT parameters and QFR
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Figure 4 ROC curve of QFR in the diagnosis of signifi-

cant coronary stenosis

W B A FRIE o 3B AT A% [T 43T, QFR X il A9 A%
1 OCT ZEU(MLA J2 AS) ¥ BAFfy B (& . i
H & A Z 55T 2 1, L5 ik T e 2= PF Al 48 A5
(FFR M A% O WLETE 480 IbnifE, QFR BA TR
I —ZE = QFRAE I AR S I RE 7 I
AR LY EA AT T B RE L,

AR T I N e R 22 BOR TR S kA A2
WS I AF SR EE D o Burzotta 25264 350 1) B2 2 1l
TS5 R OCT 35 341 (n=176) J FFR #§ F-41 (n=
174) . OCT 45 T 41 /2 T 5 &5 1F b 2= /0 — Wi 47
PCI AR : DAS=75% ; 250% <AS <75%3f H MLA <
2.5 mm*; 350% <AS <75%IF H. OCT $ /R B He i
%, FFRIES4HUNFFR<0.847 PCIAR , XF Fb i 4H ]
FER RIS, BT 1340 H 455020, 0CT
18 FREMKA AN B I A B 1A S B0 28
kAR EMT FFR8 S 4. A5 LIOCT T
AS=75%8%, MLA<2.5 mm* /N7 ik i T8 245 24 3 4
FRRIE , 25 B QF R X Il W i B 4 (R 2 Wi 18
B o XA QFRAE R — 35 Jo A A i Ik ) fiE 2 T
575 2%, AR P PEAS IR 3l bk iy Bt i 2,

558 Bh ik A I S BAEAE R BRI OCE , B R
Iz A

ARG H B QFRIZWi S o 0.81, AR % #53r
H BT 2 A B QFR #2 7= A= # gk 1 19 45 #E (QFR<
0.8) o HAHISE M) R B S 7 AR, #2758 OCT
FE LR B kI S 722 vh VR FRAS AN AT sk, H Al
PR _EATHHEFERT e R 20 Dk s s A8 R A 7 4 25 5 1
VAR, DL T e ot S s M L IS DR A e e
EREEZIHEMEETEHHEE, HagH
[T 5235 OCT K FFRAGEL , AN R I T J 34 1
P, [ AETE— o AR KRS o 38 ek A
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