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Abstract

Objective: To explore the correlations between the minimum area, lesion length, plaque burden indi-
cators measured by intravascular ultrasound (IVUS) and the coronary flow fraction (QFR), providing
key data support for clinical assessment of the severity and nature of coronary artery lesions, and
further analyzing the heterogeneity characteristics of IVUS morphological indicators and QFR associ-
ations under different target vessels, plaque types, and subgroups with comorbidities. Methods: 258
patients with coronary heart disease who underwent IVUS and QFR examinations were selected as
the research subjects. General clinical data, IVUS-related indicators (minimum area, lesion length,
plaque burden), and QFR values were collected. Spearman correlation analysis was used to test the
correlations between IVUS indicators and QFR. Subgroup stratified Spearman correlation analysis
was conducted based on target vessels, plaque types, and whether diabetes was present. The correla-
tion coefficients and statistical differences among subgroups were compared. Results: There was a
significant negative correlation between lesion length and QFR (r = -0.138, P = 0.027). Subgroup strat-
ified results: (1) Target vessel stratification: LAD group (r = -0.161, P = 0.042); non-LAD group (r =
-0.097, P = 0.215), and only the LAD subgroup had a statistically significant correlation between the
two; (2) Plaque type stratification: calcified plaque subgroup (r = -0.174, P = 0.035), non-calcified
plaque subgroup (r =-0.102, P = 0.186), and the association between lesion length and QFR was more
significant in the calcified plaque population; (3) Diabetes stratification: DM group (r = -0.189, P =
0.021), non-DM group (r = -0.105, P = 0.169), and the negative impact of lesion length on QFR was
more prominent in diabetic patients. Conclusion: The reduction of QFR is significantly negatively cor-
related with the increase in the length of the target vessel lesion. This correlation is particularly evi-
dent in LAD lesions, calcified plaques, and patients with diabetes.
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2.3. MEIBHR

W — MR R TR PRI fFEY . BMIL W s BEAE% s (G009 CHD. #E K% DM, & Il E
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B OB A R FR(LVEF-AL O = By« LVIDD-/2 OB PR RN ). bR B AL B 70, /A
BT ERBEAE AR AYAE, 05 IVUS $8hr(dR/NRAR S WAR KR SRR & QFR {1 .

SRR S hRdE: © BRI T4 : LAD (A RTFSOMAE) . 9F LAD 4 (LM/LCX/RCA J#i%); @
PEPUE W ZH s F5ATEERAL(IVUS o] WA ALBES) . A0 RS (AP 4 IR B B, TRASAL oY) ) b
JRIFICA: DM ZH(BEA A2 2 BURERE) . I DM ZCEHE IR 52) -

2.4. G E A

AT SPSS 27.0 BHATHUEACT . 1 Se T iE S AR S S IEASYER LS IR IES AR CAE +
FRUEZERAR, AR W LA A B (P40 R ER) B30 402838 B R I (4 b)) Fom o A4 M 77 1
IEA /A 5L H Pearson 7%, JEIEAS /> AiAF &% FH Spearman v, K#E T 7 2 b #ETT B2 WE 2H Spearman
FHICMEIHT, WA WA A R B B 2R . Fra R AU, LA P < 0.05 /E 82 5% BH St
BOERE[11].
3. R
3.1. FARMR—RIIR

AT FESLGYN 258 1] 76t ik A8 B2, WRR S FH P 79 191(30.62%); BRI S A dn R ik 166

151](64.34%) FE R 93 151(36.05%). i .LoI 153 111(59.30%); A 49 1(18.99%) T AH I 5 o T kR A%
TRALEE DL 2 7 % 3 (LAD) A 32, 3 155 £411(60.08%);  BRFEAS FH Y ih ki S R € 143 151(55.43%), VIE|EkFE
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128 1(49.61%) . 9256 % MO IF#E A 4R AR: TNT/10.02 (0.20) ng/mL. CK-MB 17.11 (10.31) U/L. LVEF 59.00
(6.00)%. LVIDD 47.00 (5.00) mm. L% 1.

Table 1. Clinical baseline data of enrolled patients (N = 258)
F 1. NEBEIGKRELZLER(N = 258)

Bl (N = 258 ) e (N = 258 )
PR 515 (%)] Mg (mmol/L) 0.92 (0.12)
5 183 (70.93) BUN (umol/L) 5.43 (2.42)
LS 75 (29.07) Cr (umol/L) 65.00 (26.34)
(D) 66.00 (12.00) UA (mmol/L) 314.60 (134.57)
BMI (Kg/m?) 23.69 (2.95) LDH (U/L) 202.75 (57.10)
W 2 [ 82 (%%6)] LB 151 % (%))
& 79 (30.62) LAD 155 (60.08)
BBAE 5[5 55 (%0)] LCX 36 (13.95)
- 49 (18.99) LM 4 (1.55)
CHD 153 (59.30) RCA 63 (24.42)
DM 93 (36.05) LVEF (%) 59.00 (6.00)
HP 166 (64.34) LVIDD (mm) 47.00 (5.00)
TNT/I (ng/mL) 0.02 (0.20) LDL-C (mmol/L) 2.65 (1.46)
CK-MB (U/L) 17.11 (10.31) TREE[BI%(%)]

CRP (mg/L) 1.85 (3.15) AEERFE AL 39 (15.12)
B UL) 23.30 (14.00) PIEN 143 (55.43)
AE(U/L) 21.00 (11.70) UIE] 128 (49.61)
K (mmol/L) 4.00 (0.43) iy 1 (0.39)

Na (mmol/L) 140.00 (3.00) PRk 2 (0.78)

Ca (mmol/L) 2.20 (0.17)

3.2. IVUS & QFR —fR B 2% 58

PIHCRRIDIAF4E + 540 E, 3t 232 ], JHrpef4EAd 129 51(50.00%), 4517 103 151(39.92%); #x
/NETAR 2.45 (1.04) mm?, A5 K 23.90 (14.81) mm, BEB 64 80.00 (10.0) (%), QFR 0.40 (0.36). i

* 2.

Table 2. Baseline data of IVUS and QFR

% 2. IVUS & QFR EZ B0

AP (N = 258 4)) e (N = 258 1)
/N (mm?) 2.45 (1.04) RE 77 (29.84)
AL A (mm) 23.90 (14.81) R R[5 %(%)]
BEH A7 1T (%) 80.00 (10.00) & 26 (10.08)
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AL 1(0.39) 1ok [ 50 (%%6)]
-4 129 (50.00) o 255 (98.84)
BE 78 (30.23) Eel 3(1.16)
I A% 4 (1.55) QFR 0.40 (0.36)
b3 2(0.78)

IESMRIR S

IEAMERIE R, IVUS AHSTR PRI W = 0.836. JRAKE W = 0.919. BEHLfiAT W = 0.924)
K QFR {H(W = 0.943) ] P {E3<0.001, AHRMIEZ > (P < 0.05). #IL4% 3.

Table 3. Normality test results of IVUS and QFR indicators
= 3. IVUS & QFR $RIRIEA M INEER

TE w P
IR /NHAR 0.836 <0.001
AR 0.919 <0.001
BEH i far 0.924 <0.001

QFR 0.943 <0.001

3.4. IVUS #8#r5 QFR BIME<E

2% Spearman FHSMHE S HT, 76 iR A2 B /AN AR B UIE SE 5 QFR JE 2 35 A e M (r= 0.059, P = 0.343), Btk
fifi 5 QFR AR (r = -0.078, P = 0.209), —#FAMHRMETLLTHE L R KEHIES S QFR 2 47AH
K(r=-0138), ZEREAG I E (P =0.027). PEME 1.
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TS s Eo A AL TE Gt 2 7 S, R A8 K o o T ik L 37 3 m%mﬁEAﬁ%rQMJﬁﬁr
e /NHIAL . BEHR SR AE 43040 24 5 QFR #9985 B4R (5 P > 0.05). L,

4. ¥+1ig

SRR 28 [ T 25 2 TS 2 HLIAE 30 2 SR P B A, I A0 0P T L R S R 25 1 T 25 2
fiF, T QFR FJ Szl T 4 Ths 2 25 SRS HE I, B0 M 2 VR A o o A4 it 7 ST
[7] [8]. AHFFEi@i /M 258 il bom 25 H 2 () IVUS 18655 QFR HOMISENE, FETTIRE L4140 2 WAl 4y
W, B TEIRR I 28 T A 2 5 L B0 72 (AR et S N\ TSR

1 AFFREIL, BEERE KR, QFR M5 FMHM(r=—0.138P=0.027), —&AN%it3%EEN
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Figure 1. Scatter plot of the correlation between I\VVUS indicators and QFR
& 1. IVUS #6455 QFR X MELSE
Table 4. Spearman correlation analysis of lesion length and QFR in different subgroups
F 4. FETHEFRETKES QFR BY Spearman FHX D1
5 ETAH 1% r P
LAD 4 155 -0.161 0.042
JELAD 4 103 -0.097 0.215
AL BE S 103 -0.174 0.035
AL BB 155 -0.102 0.186
B JR 9 28 93 -0.189 0.021
AEBE R 4L 165 -0.015 0.169
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