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(FHE] a4« e i o5 (quantitative flow ratio, QFR) H#Z TSI HIAEERFEH AR (active jailed balloon technique,
A-IBT) I %% 2l ¥ 2% Bk % +7 R (conventional jailed balloon technique, C-JBT) ¥ AF 72 3= 1 5 ik E 4 43 X Ji 74 (coronary
bifurcation lesion, CBL) [¥ IflLiz T @SR, F ek LA 2019 4E 5 H 2 2020 4F 5 A T4 B K 2#HHE d ol B e o Nk
2 ki 5 I CBL, JRAES AIRYT R IR IR R HOR 1Y 255 B8, 70y FEohMEEER A (n=171) FIREBhHEE
BRI (n=84) . ILECPIABATIGIRER AL, S AVRTT R BT AR BDZIRCR, 10 I QFR X =32 M2 43 S AT D e 2= 1T o
2 £ 255 Ul F A 261 SRS, R S - XA SORAE 204 S (78.2% ), Medina 1.1.1 %1 232 4> (88.9% ) . WiZH i
AR 3 S M AE B 43 S A IR AR A3 1 | s AR A e B AR . AHER TR Sl i AR EREE A, i AR EREE A 43 3 M A 2
P A 9 % A R B A (0.6% vs 10.7%, P<<0.001) , 4337 1% 0 WA FE 1% 42 3058 ( thrombolysis in myocardial infarction,
TIML) L3 3 22 i LR &5 (96.0% vs 78.6%, P<<0.001) , 4332 L4 QFR 235 T % 3% [0.90(0.84,0.95) vs 0.83(0.68,0.91),
P<0.001]. £+ AARAEF TRIKECES SURZEN AJRIT T, F Bk EE R R B Sl ER Rk 8 5 R 0] B A R 4 S
FERASE, [l HH I A A3 S M A T Re v M At

[REIR ] Wk SRS s FahEEsRRHER . BB R IEHOR ;o & 1M It 404K
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Comparision of active and conventional jailed balloon techniques in non-left main true coronary bifurcation
lesions based on quantitative flow ratio

WANG Jing-pu'?, ZHU Li'?, LI Chen-guang'”’, YUAN Bin’, PAN Cong-cong'?, DAI Yu-xiang"’, CHEN Zhang-wei'?,
LU Hao'?, WU Yi-zhe'?, CHANG Shu-fu'?, ZHANG Feng"”’, QIAN Ju-ying"?, GE Jun-bo"’
1. Department of Cardiology, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. National Clinical Research Center for Interventional Medicine, Shanghai 200032, China
3. Sun Simiao Hospital, Beijing University of Traditional Chinese Medicine, Tongchuan 727031, Shaanxi, China

[ Abstract | Objective To evaluate the active jailed balloon technique (A-JBT) and conventional jailed balloon technique
(C-JBT) in non-left main true coronary bifurcation lesion (CBL) using quantitative flow ratio (QFR). Methods A total of 255
patients with CBL confirmed by coronary angiography (CAG) were consecutively enrolled from Zhongshan Hospital, Fudan
University between May 2019 and May 2020. The clinical characteristics, percutaneous coronary intervention (PCI) related

data, immediate events after main vessel stenting as well as QFR of main vessel and side branch were compared between A-JBT
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group (n=171) and C-JBT group (n=84). Results There were 261 CBLs included and 204 (78.2%) lesions involved left anterior
descending coronary artery (LAD), 232 (88.9%) lesions were Medina 1.1.1. The was no significant difference in procedural details

involving target lesion characteristics as well as the stenosis degrees of main vessel and side branch between two groups. After

main vessel-stenting, the incidence of acute side branch occlusion in A-JBT group was significantly lower than that in C-JBT group

(0.6% vs 10.7%, P<0.001). Meanwhile, the patients in A-JBT group obtained significantly higher rate of thrombolysis in myocardial
infarction (TIMI) grade 3 (96.0% vs 78.6%, P<0.001), and had higher QFR of side branch (0.90[0.84,0.95] vs 0.83[0.68,0.91],
P<0.001) compared with C-JBT group. Conclusion In non-left main true CBL, A-JBT can reduce the incidence of acute occlusion

in side branch and improve functional blood supply compared with C-JBT.

[Key Words ] coronary bifurcation lesion; active jailed balloon technique; conventional jailed balloon technique;

quantitative flow ratio

JeE Ik A SO AR 7 AR i e R B kA AR YT
( percutaneous coronary intervention, PCI ) ¥ %% fi%
15%~20% ", BLAT PCTIRERAE . 132 vk
FER AR RORE EEOIMAE R B3 (major
adverse cardiovascular event, MACE ) % A= 3 il #[1
A B TR SR . Provisional SIS gt
B RS B A 5 1) S AR N B 7 RN S AR PN Il
WU T, TR e I e A S (B,
F2 A SR 2 g | NS IS NSRS 7, [ A
A5 STT M2 BR K P ZE KU1 DR, g
I3 ST I DI RESE 43 SO AS I ARYT I OCHE

AR o2 B R R MR R BRI S, (ATCHE
AR5 A ZE " o HUESERBEH AR MR RS T /0%
IR B R DR Horh Bl ERAE (T A X
RoAIR o3 S MR ZE FAD et o S i e, ABHA R4k
T2 M Ar il o2 I 43 SRk 20
kAT e TR I, W S FE R A7 2R

ML i 6i# 4% 53 %% (fractional flow reserve, FFR )
80 XOWARIR YT T B HGE U, IR D Rk LS
FEM KA L R, JE Sl 4y S M A I
FETERORMERE, HA 43 392 B i e g, =
PR WA A5 S fexfE LI 2 P L
1Lt 438X ( quantitative flow ratio, QFR ) & T 1k
SRR AL D RE 2P T H, 5 FFR A R 47
A —FOrET, AT E A | BRI M ITEAL 43 S A T
R Bk, AT ETEA T QFR HOR AL E3)
EE BRI R A S AR Bk R AT IR A
FLPETEE Ik 53 S 78 R I RSSCR:

1 #REFZE

1.1 BFRAT % LA 2019 4F 5 H & 2020 4F

5 HFE BR2EMHE A L B B 46 ki 5 ( coronary
angiography, CAG ) PH#fAFAE S ik 53 S 28 Ik H
FESERBEF AR 292 Bl . HERRPRME: (1)
HL A Medina 73 89 OB Mo SURAE ;s (2) /2
FEAE; (3) ARSIk e %E;  (4)

REAE 452 32 b AR Bk o5 BE RS A AR (5) 0l 45 41
M.k 4a M S S TR A QFR, R &
A 255 B (261 M), Hrb FghHisiek
P2 171 B (177 DIE4AE ) | wiahigisekaed
84 B (84 MNMKEAE ) o AHFFERSF (/R 5
B ) AHDCHEN, Z2PR B P2 Sl s H it (B2021-
726R ) , i BE BB AN FE T

12 @rkE®  PrABERH 24 h WHE L2
farbe i MR AL, JF i B 5 PCL& S 1O IEw
LREIT AT PCIAR : HHLLL 1% R 2K KRBk
e ZE B S KB sl Ik, B A SR . HKIR
PRt Judkins AT kG 52, B AL AR A4 I,

WoRAF T ARk MIBESC. A7 abk sl ik &
FE 3 s ARG D S ol 7 R o AR R
fiE: BRI SRS MR B
AR AR AR AL TR T . SO R

L WUAE BE % #2130 % ( thrombolysis in myocardial
infarction, TIMI ) Ifil. Ji 1 % & Medina 73 %Y. 4R #&
ARG O, BERBEA A A T BRPE TR AR 32 52 il 4
PATH RAN I, FFic SR PAb R | AR

KN TKETT, IR M AR . %
TIRAEFREE =50% M2 N4, AR A Bk
SR B EEER B A

13 @& EHA  FIMEEREHOR.: F 30K
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ISR HAY (B 1) o PEaiigEekEsoR . 7
ST SRR, 73 IR~ WS, 1 Bk g
AEMRT K (E2) 5 FESSIRMAJR S0 E
AN B AT ZE N T A3 ST BRI
W, DMK I, MIGeei e S es . Ry Kalixh
OVE SRR R AN 6] B 25 TR 845 T MR
SCSCRFEANG Ly STMIR AR L, RS FE U It
PSRBT (50) 53 SCABOPE BRE R P ik EoR
X3 SO AR AT ARAL B, D KR B ORI 32 55

BRI T Sy SR
14 QFR#t H w2 HmBEINESH ALRIEH

AngioPlus 2.0 #1F (Bl BTy ) X AIF 5T A 22 A i
LR S5 RIVZ0 38 5 3 R vh 32 SOR30 3 QFR #EAT H v
orbre BRRE: SAGREIR, AEREA DR
B SCBEMT, HEAT VAR EH A LA R B A il
X Kf MBS HE R, MIEWBNSEE R
SR I —EG PAFOT N 35 K8 3 QFR
(E 1, E2) .

B 1 FZhERERA PCIFEAREELE QFR 1 RE
A:PCLIRE, Jp S A sk AE 1 5 BB (O R 3k ( 25 )s B C: 3T ARRAT( B ) FIARSE (C) 5245 R 3 30 f 4

714 QFR.,

B2 #WEhFIKEEAR PCIERBE R QFR SHRE
A:PCLIE R, 73 S AR BRETE 2 S SR R A4 3K (225 ); B C T ARHT (B ) MRS (€ )3 5270 br 3Ry 32
I QFR, A2 5 7R S %
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1.5 MLEIEAR 0N LR L M AR b B ke K HE (o) 24 0.05.
BE . FARMHAN G FAR B briE R A2 -
£

TR APEAE <30%, TIMI MG E 23 %, 7
AR IR F R AR, RN
TIMI AR sk 4 32 9 e ™

1.6 it Fam® AR SPSS 25.0 it
70007 o THE ORI T IE SRS, £ & A0
B X+ Fom, B BRI FEA K Se; JE
ERTGRI M (Pag, Pos) Fori, 4 LR
Mann-Whitney Ui, 43228 L n(%) FRow, K

21 WEARAZ AR S5 (K1) BoR: 2554
BEVIE M E (200 4], 78.4% ) , 4Fi% 34~88
%, F¥(63.449.8) 5 Faw M0 119 fil
(46.7% ) , AR L2 73 6 (28.6%) , dE
ST BHAA = BLL VAL 41 41 (16.1%) , ST B
RLOAUEIZE 22 ] (8.6% ) o PHEL A N LI2Fd a5
fEl R R K IRIZ W22 5 e ge it

Rk 56 ek Fisher’s #f IRy 001740 (8] Hogs .

F1 BEAOZRIEKRIFRLE

i Sk (n=255) BEhIEERRIELL (n=84)  FIESERBEA (n=171) o/ (H PAa"
B n(%) 200 (78.4) 68 (81.0) 132(77.2) 0.471 0.493
iy 4 63.41+9.8 632492 63.61+10.1 -0.319 0.750
WEAE S n(%)

R IR 163 (63.9) 51 (60.7) 112 (65.5) 0.559 0.455

BE IR 82 (32.2) 26 (31.0) 56 (32.7) 0.083 0.773

e i I 35 (13.7) 12 (14.3) 23 (13.5) 0.033 0.855

&P DIEA A 8(3.1) 5(6.0) 3(1.8) 2.031 0.154

] 78 (30.6) 27 (32.1) 51 (29.8) 0.143 0.706

PCI 53 (20.8) 22 (26.2) 31 (18.1) 2.224 0.136
Il RIZ T n(%) 1.919 0.589

SCAD 119 (46.7) 43 (51.2) 76 (44.4)

UA 73 (28.6) 24 (28.6) 49 (28.7)

NSTEMI 41 (16.1) 10 (11.9) 31 (18.1)

STEMI 22 (8.6) 7(8.3) 15 (8.8)

T WGZH ) A [ PCT: £8 2 SRR B AJBYT s SCAD : B2 iEVE T s UA : AFaE RO 400 ;s NSTEMI: JE ST Be i AL Ui
%C;STEMI: ST Bedf = BLU IUFAE .
22 ARkEFAFE LR (F2) BR: 2611
FCPE A SUHR AR B4 A TR R ST - X6 52 (204

88.9% ) o PHALIN AT M AR £ 13 TIMI
MR RER TG T E L,

A, 78.2%) , VU Medina 1.1.1 & 24 & (232 4,
*2 MARTEEHZFRILER
= BRn=261) A REA (1=84) LA (1=177) 2 fH P’
AN n(%) 0.293 0.864
RS- X 3 204 (78.2) 67 (79.8) 137 (77.4)
Il 52 - ik 32 35(13.4) 11 (13.1) 24 (13.6)
(G- JaRER) 22 (84) 6(7.1) 16 (9.0)
Medina 535 n(%) 0.228 0.892
1.1.1 232 (88.9) 74 (88.1) 158 (89.3)
1.0.1 13 (5.0) 4(4.8) 9(5.1)
0.1.1 16 (6.1) 6 (7.1) 10 (5.6)
RS TIMI 1(%) 0.585 0.444
1~2 %% 34 (13.0) 9(10.7) 25 (14.1)
3% 227 (87.0) 75 (89.3) 152 (85.9)
A4 32 TIMI n(%) 0.624 0.430
1~24 17 (6.5) 4(4.8) 13 (7.3)
3% 244 (93.5) 80 (95.2) 164 (92.7)

T PIZEAIAR o TIMI O U R A AR T
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23 PCL#& AL 4558 (R3) BR: W4E
HETHATRRBR T RN, TR K
AN AR AR BRI fR] L AR Hpx B R R i A P
7 (intravascular ultrasound, IVUS ) L FH /) 22 5
Tegeit2#m . A B PCIARE £32 TIMI K
39 FEhIEEIRPEL A 0 32 TIMI 43 20 I =

TR sk (TIMI 3 9. 96.0% vs 78.6%
P<0.001) . PR B FH AR 3R &A™ 5 I )z
(NHLBI 7381 C~F #) ; EZhtizEeR¥EeH i 2 2
PRI ZE R A= R W R I TRk sh 25 ek 22 20 (0.6% vs
10.7%, P<<0.001) .

®3 WARTERNNFHRIBER LR

] afkn=261) WA FUEEER A (n=84)  TIFERR A (n=177)  zi/ (B Pl
SCIRZHY n(%) 1.584 0.453
TR 99(37.9) 30(35.7) 69(39.0)
i | 120(46.0) 37(44.0) 83(46.9)
] 42(16.1) 17(20.2) 25(14.1)
FHPCI
TAKE /mm 29(24,38) 29(24,38) 29(24,38) —0.383 0.702
YR A /mm 3.00(2.75,3.00) 3.00(2.75,3.00) 3.00(2.75,3.00) —0.422 0.673
TR 7K 7 /atm 10(10,12) 12(10,12) 10(10,12) —1.603 0.109
A X (IEA
BREERK JE /mm 15(15,20) 15(15,20) 15(15,20) —1.136 0.256
BRaE AR /mm 2.00(1.50,2.00) 2.00(1.50,2.00) 2.00(1.50,2.00) —0.444 0.657
BRI Sy /atm — — 6(4,10) — —
X AR i /mL 150(120,180) 150(120,195) 150(120,180) —1.143 0.253
P73 b B FSF ] /min 16.74(12.82,23.79) 18.38(13.38,24.97) 16.67(12.58,23.63) —0.941 0.341
IVUS n(%) 15(5.7) 2(2.6) 13(7.1) 1.261 0.262
ARJG TIMI n(%)
F3Z
3% 261(100) 84(100) 177(100) — —
o3 20.082 <0.001
0~24% 25(9.6) 18(21.4) 7(4.0)
3% 236(90.4) 66(78.6) 170(96.0)
337 A 2 n(%) 10(3.8) 9(10.7) 1(0.6) 13.290 <0.001

24 Z - ARk

“WRLLIE A IVUS - I N7 5 1 atm=101.325 kPa,

%%

4F &

45 (k4. £5) B
s AL RFE KGR A S Mo = e g it
PR ARJE DB ER B o S A T AR

W sh s RREEH (P<<0.01) .

F4 MATTEEBEIEZFERLILR

[(1.4140.42) mm vs (1.16+0.41) mm | S f5e/ N
H2[(1.1440.32) mm vs (1.01+0.36) mm ] B KT

iE] MIRMm=261)  WishiAEREA (n=84) TSR ERIEEY] (n=177) HE PIE’
VLot 2 FAE /°

AT 157.78+16.42 159.49+11.89 156.97+18.15 1.338 0.182

N 158.98+15.22 160.86+11.93 158.114+16.48 1.512 0.130
TV 37 fA B /°

N 46.03+14.77 45.49+14.18 46.28+15.07 —0.401 0.688

y N 43.87+12.36 44.41+11.70 43.62+12.67 0.481 0.631
Jpi A8 K B /mm 26.16+11.87 25.94411.46 26.27+12.09 —-0.205 0.838
e/ NVE I HA% /mm

AR 1.6440.31 1.664+0.31 1.634+0.30 0.516 0.606

VN 2.7040.42 2.654+0.41 2.7340.42 -1.332 0.184

B 2045 e kA5 1.061+0.46 1.00£0.49 1.09+0.44 —-1.576 0.116

SHEHE HAR /mm

AR 3.2840.51 3.2340.53 3.3040.50 —1.083 0.280

AR5 3.2340.44 3.1840.49 3.254+0.42 —-1.106 0.270
e/ INVE I BRI AR R

AR 0.4940.11 0.48+0.11 0.4940.11 —1.178 0.240

NG 0.1630.09 0.1640.08 0.1640.09 0.175 0.861
T/ IV I TR 75

AR 0.7340.12 0.71+0.13 0.7340.11 -1.221 0.223

ENE 0.2840.15 0.2940.14 0.2840.15 0.306 0.760
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xRS5 WASTHRETEEBEHIESIFALLE
it MEn=261)  BiShAEERIEL (n=84) T EhIARERELL (n=177) i’ P
S5 28 K B /mm 11.61+3.86 11.2943.65 11.76+3.97 -0.916 0.360
JF H A% /mm
ARHiT 1.2340.43 1.1840.39 1.25+0.44 —1.242 0215
VN 1.3340.43 1.16+£0.41 1.4140.42 —4.620 <0.001
RP 255 s AR A5 0.10+0.46 —0.024+0.52 0.16+0.42 —3.065 0.002
e/ NVE I H AR /mm
AHiT 1.03+0.34 1.04+0.34 1.02+0.35 0.226 0.821
PN 1.104+0.34 1.014+0.36 1.14+0.32 —2.999 0.003
R 28 s 3R 15 0.07£0.35 —0.02+0.40 0.1240.31 —3.115 0.002
SHE I HAS /mm
ARHT 1.8240.39 1.82+0.36 1.82+0.40 0.042 0.966
y N 1.80+0.35 1.82+0.32 1.79+0.36 0.689 0.492
/N Il BRI A R
RHT 0.43+0.13 0.43+0.13 0.43+0.13 0.065 0.949
PN 0.38+0.14 0.4440.15 0.35+0.12 4.409 <0.001
Fe/INE IS TR 2% 2R
AR 0.66+0.15 0.66+0.15 0.66+0.15 0.063 0.950
N 0.59+0.18 0.65+0.19 0.56+0.16 4.047 <0.001
"PIZRIRIAR EE
25 R FEM AR (FRe) Bon: WM QFRULE R T YA R4 41 [0.90(0.84,0.95) vs

R S K MR JE B Z) 32 52 QFR 25 5+
Tgeit a8 S Esh M Bk 4R 5 B 20 14 52

0.83(0.68,0.91), P<<0.001] .

R 6 WHRTEEMROELLER
bR MM (n=261) PR L] (n=84) T S AEER L (n=177) zfH PAE’
F7
A 0.59(0.40,0.74) 0.59(0.46,0.76) 0.59(0.39,0.73) ~0.851 0.395
VNG 0.94(0.90,0.96) 0.94(0.90,0.96) 0.94(0.90,0.97) ~0.219 0.827
s
A 0.62(0.45,0.76) 0.63(0.47,0.78) 0.62(0.45,0.75) —0.482 0.630
ARG 0.88(0.79,0.94) 0.83(0.68,0.91) 0.90(0.84,0.95) —4.482 <0.001
TWZH A AR L
3 9 B He, ABATA BEBRFS AT XS, BRI 52 R 37
T it

KT SR e AR LR M e 1B . ILAF

K, LA provisional 5 Ay 32 Y B3 AR AR R 43X
TS BORRAE PR, EOR S AT TR I 23 S P 2 B4 K
B LA Medina 43 U8 2 1) 568 Jok L 43 SO AR G H:
PEBETE 22 (I R TUS > o DRI, 22 SRR s 2y
SRS AR AR DG A5
1RGPS G 22 5 R IO a5y S 2R P 2,
(v Fof L 7 e 3 5 P E T T PRI, s ol P
SRR P A R H AR S 4 XU S PCT AR
H R SRR BT TR L SR ML, R
PPERGE T E 2 SN TT 10 o 30 SR A B2 ),
b A I B B [ 2y S TF RS Horb, Ak
BRI AR AR AE— i BRE LD T 4 S A FE N K
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