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(# ZE] BH XU TEE A (OCT) K UESS 5 T = 5 A Ik 3 bk 2 3 T8 25 A ATRI7 #4790 26 M #5%
Fik EEC2019 4F 2 A & 2021 4 2 AP E A RBBE B E B —EX OS2 32 BRIk 2N B BEAE N
WFFERT G, [P o3BT FL I PRER PR TR B  OCT Bdls S BE VIS5 R . R A SPSS 13. 0 B AT B8 430 B o AR I Bl 28
B BT R ¢ K56 X K5, SR 32 B E PRI (59. 811 1) % . 1k 30 0, 2otk 2 9l . oA j V-4
ZEFEST MM (58.3+7. 6) % . LR SR BIKA ATRTT B IMAS AT RS2 27 4b , mESE 4 &b 458 5 kb, ARYE Mehran 237,
I AL 13 40 TR O 4k TM#Y 10 2 Je IV AY 4 4k, OCT 4552« Z 20057 1697 AR N TR B 78 9 78 T AR T %22 100. 0% (32/32)
OCT &/ , AR R e/ Mg FEHEIFR N (1. 9£0. 8) mm* , FIFUR A H8 (67. 0£11. 0) % , A J5 Fe/NE B HEIAR (5. 0 1. 3) mm? | [0 FBRAS
N (24.0£10.5) %, ARPEEHLHIRIZIRIGGST 25 4b LGP BEI SCAIAYT 10 &b, FRafifii FE @ sk aey ok ab i 1 &b, 6
SBETEARE A BE A 8] & 2 T AR T RAE MARSF O M EA RFF, TONAEIE R IE TR, 32 Bl E T, 6 D H N RELE
A EE 5 01(15.6%) P PN EE B 1 H1(3.1%) ;3AB0IRMIET B E 1 #1(3.1%) . 48 OCT =ik T304 N
AN ANIBITZ 2 AR
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Optimization of interventional treatment of coronary in-stent restenosis by OCT
three-step algorithm:. a preliminary study
YUAN Xiao-Hang, ZHANG Ying-Qian, ZHANG Ming, PAN Xie-Tian, JING Jing, CHEN Yun-Dai,

GAO Lei”
(Senior Department of Cardiology, Sixth Medical Center, Chinese PLA General Hospital, Beijing 100853, China)

[ Abstract] Objective To optimize the interventional treatment of coronary in-stent restenosis (ISR) by three-step algorithm with
the precise guidance of optical coherence tomography (OCT). Methods This retrospective study was conducted in 32 ISR patients in
the First Medical Center of Chinese PLA General Hospital from February 2019 to February 2021. A retrospective analysis was made of the
clinical baseline data, surgical data, OCT data and follow-up outcomes. SPSS 13. 0 was used for statistical analysis. Data comparison
between groups was performed using -test or X” test depending on data type. Results The average age of 32 patients (30 males, 2
female) was (59.8+11.1) years. The mean left ventricular ejection fraction of all patients was (58.3+7.6)%. Percutaneous coronary
intervention ( PCI) targeted 27 left anterior descending arteries, 4 left circumflex arteries, and 5 right coronary arteries. According to
Mehran's classification, 13 was of pattern I, 9 of pattern I, 10 of pattern I, and 4 of pattern IV. The success rate of OCT-guided
" three-step method" for ISR was 100. 0% (32/32). OCT showed that the preoperative minimum lumen was (1.9+0.8) mm® with an
area stenosis rate of (67.0£11.0)%, and the postoperative minimum lumen area was (5.0£1.3) mm® with an area stenosis rate of
(24.0+10.5)%. Intraoperative DCB was used in 25 cases, DES in 10 cases, and ordinary balloon dilation in 1 case. No postoperative
complications, postoperative cardiovascular adverse events, myocardial infarction and death occurred during the postoperative hospitalization.
Among the 32 patients, 5(15.6%) developed angina within 6 months, including 1(3.1%) revascularization. One patient (3.1%) died
of non-cardiac causes. Conclusion The three-step OCT guided interventional therapy for in-stent restenosis is safe and effective.
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56k AR B0 Jok o8 B Ak 20 IEAR ( coronary artery
disease, CAD) Jz& f JHir 38 [ 2 AR {8t B A9 1 R0
2 B R B AR YT ( percutaneous coronary inter-
vention, PCI) f& I J7 Je 0o 5 1 £ 24 it 2 — , 2018
AETR EE O BT AR A SR 1. 46 A, HIBEE I
10 & AT 3 22 ka4 BRSO AR A R 7
P&, B )2 S B2 N F Bk 78 (in-stent restenosis,
ISR) KA 5 PCLIRYT I 10% 4247, I EL ISR
(1 % 1 5 S B s TR) B A EE | T LA 2 I ]
FROHERS K A2 ISR 1Y AR Ok B 22 | X W i 75 ISR
Jh E G LA PR A AR AT SRR

H AT, I R 2 IR 3l ik i 5 ( coronary angio-
graphy, CAG) A 7 AR 3l bk &5 44 A i = PCI, H
CAG Hfig B R HI M 1) — 4B I 1%, % T ISR ik
PR TV VRS Hb VA HC A IS T AR | B A B
L G APERF U SCAR N B2 2 A AL Ol
FRA AT R o N AR AR R
AHTWrJZ R4 (optical coherence tomography, OCT) AJ
DAAE BRG] ISR 28 1 7, BEAEWF9E o, 5 CAG
MIEL, OCT $5 54 A AT B IR 24 56 A IR I
FAGEF R AERDT 2018 AERRIN I 7 23/ Bk
W B AR 230 LIl iz H @ 48 R HEFE OCT 45 %
A Ta) ™ B & AL 42 5] OCT i
FIF B4 ISR (& 2EHLRT 0 H A 3% = A T
AR HEAL B OCT 5 F9R97 ISR MR, A
W B TELZE IR IR 50, 2 i OCT M Edg 5 =20
276 AL ISR A AR 7 U R O W0 A0 4R 58 HOR T
ROR

1 WHRE5FE

1.1 HRIIFH

FEHL 2019 4 2 A = 2021 4 2 A7 R fi
A R R B 5 — B 2 LR YT Y 32 f91] ISR HREE
RWFFERT G, LB A B LI R 4 Bk R %K
5 \OCT Bdls S BEVIZE R . AABRIE: 18 ~80 %, 1
SIANBIR , F7 6 B O LSS o S R R0 ( B50) 2 WL Y3k
i, e R B ks 52 BRI W o S48 e, HOR
AT OCT futr . HEBRFRUE AR iR 58 L =20k SR
JaTCE e, 6 A MU R B i R B R
TE AR M5 R BT 48550 s I BB L S I Il
iE 2 PEE DIREAS 4 B YO DI REN & bR B Tk

B IR s R SO B0 e 2 s (Bl ] DR R
SAMEAKR TR AR B 1 A TT 36259 ) LUK OCT %dls
(R BAR J5 e /NE I TR B 78 A2 D) K 18 74 B
HebER) o MR Mehran 43 907 6 2 B 5 995 ) A7
Al 1A Rk A (<10 mm) |, 4045 R 2 580 3 %%
LIRSS itk I P A YD S i P | 2 S A K e
(>10mm, R FR T8 A% SN ) 5 T 2RY, 399 3 8 (>
10 mm #3280 %) s VY SE e JE R (BE R
HR 25 PRI R P 7 X IR /R
VHEEEF) (2013 AFEIT) FhoALE A TE PN 5T
1.2 OCT 5F ARz
1.2.1  OCT FIBRAER T AW R HIHE R
ILUMIEN OPTIS )it 22 A - W J= 371 9 i 3 P9 AR 3%
iR OCT MG, R AR ERZERHWT B AR, W 5 220
Dragonfly /8 1% PB4 SO Ui 5 mm AL E AL, #E
TGS H SR E, PG 2 18 mm/s, JiE
W TR 180 Mit/s, E HEAEMERDL A T WZE A
AT R R AR O LA R R T B A T
1.2.2 PARuRES =EE X ik =it
5.0 BER R AR IKA R, EH 6 F 15517
H RREIMERATLIESZ, R)5RM OCT 48
S EBE A ANIRIT IR

B2 AN ISR AL A2R OCT S 45 AT L
1oL ISR BBk HRAL, AT H U OCT A HAR P it 12
ZERFIWr ISR A L, BN JRERG 5 | S 280 kA
A SOOI REAS R SRR R AR RY ISR &
S AL A 2L ol AR N () A B R W S X LA
PRI R IS Y ISR, 3 2045 BRI IR A 4 TS 48
RSP /NS IR 2855 (0 e R BR 5K O EUE
JESE . AT HE MR SRR 3 Y ISR, 3 AL A A I
HaH: (neointimal hyperplasia, NIH) F#T A= 3l ik ok £
fi# 1L ( neoatherosclerosis, NA) i FEG W P4 5% AR 5
PEERBEX AL AL HEAT TR 5K, IR BR AT 58 2
5K, T LA BB 46 M 2 33K 20 B0 U7 351 35K 20 S5 X o 718
FLFRRAL B, #5 OCT S48 ARG i B F oz, MIAEA T
TR OCT Forx §if /N AR T BREHAT 104 5K f5
AT ERAPIR

S50 ATAS TRAL BRASCR . TR X s A2 7 ' AL
P RIZIA 745 2 YK OCT K it OCT K 15214
SERVPAG AL BCR . 8 I B A I i, DU AR
Pashi 2 Y OCT S5 2R PR, 24t BRI A BETC I )= | 5



TR EAE LRV ERZE 202465 A 28 H 4521 % 455 Chin J Mult Organ Dis Elderly, Vol.21, No.5, May 28, 2022 - 323 -

FAUA A B B U U FERS YR YT (thrombolysis
in myocardial infarction, TIMI) ML M2, 3R A% <
30% B i FH 25 %) ¥ )2 BR 2% ( drug-coated balloon,
DCB) " 5 UMl FHZG 0k i 32 42 ( drug-eluting stents
DES) , MR4E OCT Frznis R/ A8 KB AR Bk
%E DES 5 DCB R/ . WARES 2 K OCT 78
TIOR8 A ARG R A UL PR I
FHAT OCT WAL W Z S5 AT FiR AP IR,

5= AR AR T MOPPAG T & E . DES 3§
DCB AL BEJ , PR ZEATE 3 K OCT K2 ¥4l DES
5 DCB VYT RCR 4 A LUT $5 bR W o7 i — 220
PRALBR : (1) de/ IV T TR = 80% 192 2% 1ML A6 THI A 5
(2) DES SCHRMGRESE 4 5 (3) SC AR MK R4 e /N 52
BB e K SRR =0. 75 (4) TC IR | P EE e o
FZUR ML A o AR AN R A E A i 5
B HIRIT IR FRRAT OCT PPAf

1 B S AIEEAE S N & 1 s, B S AR
P ISR PEFURELF4EBEH , 28 3 R OCT 45 35 1RYT AL
R

1.2.3  FARBIMrHE  LHEARG 2 ek
IO I A TR AR AR <20% X R/ N S THI AR >
4.5mm’  TIMI If MG 5 48 e B 1) TEAE T O LA
B M R A I i o A LI RO R
1.3 PCI FRHLIE

WEEAR RS KA I KRAE , G 12 1R B T
W R Sk SR L e 2 S A (AR >2 mm) &
L v 58 4P 2 1% ML X TG 2 T4 bR B ik
TR A5 R W R IR 3 KA A O L AR B TC 4%
Ptk
1.4 ARGk

ARJF 6 A H BIGFE T, 10 5% FER KO i =
PF AR UEPESE T | SO WURE PE | HE 1M /P I
ia FE A SR AR RO SO I R AL
1.5 %it=zaE

K H SPSS 13. 0 Gt A T8 ds 4, 15
R bR (vts) Fon, R ¢ K3 5L
FORVTBIEL (4 3%) Fom, RAX %, P<0.05
hESAHIFEX,

B 1 BFE ISR MR YRS ERIR, R P42 R AT = 5% 1R E

Figure 1 ISR of the patient was characterized by homogeneous fibrous plaques, and the operation was strictly carried

out according to the three-step procedure described in the article.

A1-A3: preoperative angiographic and OCT images of the patient showed diffuse stenosis in the stent in the middle portion of the patient’s anterior

descending artery, characterized by homogeneous fibrous plaques. B1-B3: according to the first OCT, the mechanism of stent restenosis in this

case was neointimal increment, and then the cut balloon was used for pre-dilation. After dilation, the angiography and examination were performed

again, which showed that the pre-dilation effect was satisfactory and the stenosis of annular fibrous plaques was improved. Based on the results of

this OCT, DCB was decided to be used for treatment. C1-C3 . angiographic examination and OCT examination were performed immediately after

treatment with 2. 75 mmX26. 00 mm DCB, showing that the minimum lumen area and stenosis rate met the criteria of surgical success,

and there was no thrombi, or dissection, or TIMI .

ISR; in-stent restenosis; OCT: optical coherence tomography; DCB: drug-coated balloon; TIMI; thrombolysis in myocardial infarction.
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2.1 WMANBEH—MBER

AR 32 ), FLrh 554k 30 5, Lok 2 915 1SR
ARHU AL 36 4b AR 32~74(59. 8+11. 1) % &)
I Hs 17 48], s e 13 3, s i As 11 3] ToRRAE 12 1
REARS MBPELINREARS 2 (6. 3%) , KTEIRBNIKIE
BR324 A i 53 80 (58.347.6) %, SEHTE
ARSI IR FH AT = DU AR LA R S 75 25 254, Horp i
FHBTEIVCAR 31 5] (96. 9% ) A MLAS B 24 5 (75.0%) |
AR ERIS 6 1 (18. 8%) MTTHZ5%) 21 11(65.6%) .
2.2 MANEBEEWPCIFREBER

4G OCT 48 %, A 5T TR« = 2037 1R YT ISR
a8 T AR BP0 0y %28 100. 0% (32/32) . % T ISR
TRYT AR T R S 5 75, 0% (27/36) (RIESE 5
11. 1% (4/36) Ak 13.9%(5/36) ; 4 Mehran 43+
AT AL 13 40 A 9 &b TTAY 10 40 IV AL 14 4b ;7
ATE W OCT Firfli H Ty sk 3k 4 14 141 (38.9%) ; 1
K OCT J& , AR YR 45 A7 W 5k b 4 v | o FH 5 38 Kk
P32 b (88.9%) [ HVIFEIEREE 14 4b(38.9%) fii
PRG3R 7 40 (19. 4% ) ;4755 2 IR OCT KA iPAl
WAL FEZE R, A OCT ¥k AN 1 i, &
FHYIEIERGED 5K R IEE 2 Yk OCT L5 31 HE F— 4
BT, T DCB 34377 25 40 (69. 4% ) il DES 3457
10 4b(27. 8%) | H4fi fifi F 8- Bk 2E 47 sk kb 34 1 4b
(2.8%) ;4755 3 IR OCT Fu s RJFIE 0L, 45 R AR &A=
ZEAL AR NI )R ORI )R g i A FE | a3 A
Y ZESE H O TIMI I 2% /4 30 9% A8 35 Ak (97.2%) ,
1 {5 7F DCB RJ5 OCT B84 >60°1) C K2,
A DES B 35548, A OCT /R4 eI e ok
& TIML T2,
2.3 WMANBENOCT RELR

i OCT K2 & Al 15, OCT 7] g /R AN [a] (1) F- 8%
ERTUA BURHE, OCT 43 AT P 78 41 21 25 44 FRAIE
YIS 18 4k (50. 0% ) , S 5PEN 13 4k (36.1%) ,
SRR S Ab (13.9%); & T BT 23 4b
(63.9%) AR ECET 13 Ab(36. 1%) ; R BT /N
WETE AR R (1.9+0. 8) mm® , RJ5 M (5.0+1.3) mm?,
ERAGHFE L (P<0.000 1) ; A [iAE e bk 28 &
(67.0+11.0)% , RJ5 H(24.0+10.5) %, %R H %
P27 L (P<0.001) ,
2.4 MANBENAREHEELZEBARMIHER

32 i H A AR A B WS 3 ] 24 R & 2B TR AH
KIFRAE K BEN O IMEA REE, HBifs 6 AN
RS 5 B (15.6%) , B s & & 1 )

(3.1%) AR D TRVEFET - E 1 01(3.1%) .
3 i i

ISR 5 JFA BE ¥ & A= & R HLEI A, 100 1SR
F) % 9 ML 5 BE Bt B % F 3R 97 ISR & 6 3
ISR MIHLTE Ak 2 R R L [FVE 45 51, 48 B
K2 U A DGR 2, P AU R 3R 22802 3
ZRREIRAS RSB REARN |, A I R A4 R R
i B 78 P T P B A R i 3015 B bk ok A A
B, OCT LR A FER AR N Jep AL, g T
0 b 00 7 T 00 AR A B AT LA R OO S A

ARG I T 32 Bl 3 36 4b ISR AR Y
PCLIAIFE B R A OCT 18 31« =3k it 47
BIT, PARBIZI % 100. 0% , A J5 6 4> H B 45
RERA RO MAE S RAER D, Hik,OCT 8%
(1) =26 T AR S BI04 s 15 0 B T J AR A 55
SR RCR

H AT E M AMF OCT 4k PCI i TR Z075%,
FERCRLAY CLI-OPCI i 5, OCT i ik 55 7] 48 7 il
FETFARKME ,35% () B 3F KB T /5 Bk — 2 T )
AN RFFIE, OCT 55 5.0 WUBE L 5000 Y5 5L T 11 IR
B i AR AR Y WA Pan-London BAS#F5T
H1,0CT $55 F B PCI FET 3R K B P 38 B0 1ML 45 AN
K& AR TGRS0 PCLIfYT ™ . BT,
MLD-MAX" ™ ARt AR B A A J& OCT 48 31 AT 0
5 PCI bR #EAL R F2, LIGHTLAB F 57 407 4 &5 5
75, OCT 4571 PCLARMEL I FE A] 2l A% 889% F.4li it
FART T HY PCLIRYT YR . I, OCT 5 3 X5 4 A
FARM R T ERMPEAME,

TE ISR RS R Y7 H, OCT AT LAE 28 L /R
ISR MBS BESRAE T 5 48 I BARIE O, R 4R S AR
HXT ISR AR HEAT T B 5 34 77 SR WG (R 88, 59 Ah
OCT o i) X #5548 A AR97 A 5 B 2030058 1708
504 HERTE N OCT (3% K R4 4%, % F OCT
F8 3 ISR IBI7 B BIE AN B R IR, A
5T H st E TR 5E HE —%& OCT 5% ISR ¥R
7 bR AL IR, BDABESE TR 1 OCT 487« =45
BUIRYT ISR, TE =B S AL B 555 DA
FIRFSE, T 5, IRIE T U OCT 7R P28 Pk R e 3% 5 1
(R TRAL BERS G , T v PR Bk 5K e BS LA SOt Ab
O T AR BLE AR R SR 2 YK OCT 25 i
FEERIIARYT R, RO TARYE BRI R 45 1 45 &
IR AL OCT 25 R A 73 . DCB 148 B AR
AT A 398 A ) P L R, T LA T Ll 1 PN
HAEE ISR 9728 DCB A8 BT A2 AR X 47 136
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JroRmE " DES B AE A NE T 94 B
KA RERE AL | 240 0 Gk B et e LA R T Ak B
PSR JZ AT A = R RS B 215 3 Ik
OCT 25Kt J& i s L it — DAL b 3, &3
IR =R AT E KR BEARIE ISR TR A
W 5563,

Zi b AR R R OCT = ikds 3 3
PR NIRIT B4 AR, BADISEE T 85
PERFFE , A7 A1 WnBe = Xof BB o 1500 K bt 5
B PR S AN R 2 A v 5 B — 2D W R T B R
FEA B IRF A HE— A ESE OCT 48§« =497 14
7 ISR R4 G A sk
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