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Cac két qua nghién ciru mai
trong Iinh vuc hinh anh hoc n6i mach
co the dwoc ing dung thé nao trong thuwc hanh PCI?

TS.BS Dinh buc Huy
Bénh vién Tim Tam burc
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Khuyén cdo murc I-A cho Hinh anh hoc ndi mach
<hi PCI cho ton thuwong mach vanh phirc tap (ESC, ACC/AHA)

2024 ESC Guidelines for the management of CCS

Assessment of procedural risks and post-procedural outcomes

Intracoronary imaging guidance by IVUS or OCT is recommended when performing PCl on anatomically complex lesions, in particular left | -
866,337,810,840,841

main stem, true bifurcations, and long lesions.

2025 ACC/AHA Guideline for the Management of ACS

Proximal

COR LOE RECOMMENDATION

1. In patients with ACS undergoing
1 - coronary stent implantation in
left main artery or in complex
lesions, intracoronary imaging
with intravascular ultrasound
(IVUS) or optical coherence to- ,
mography (OCT) is recommended Plaque burden <50%  Adequate stent expansion  Plaque burden <50%
for procedural guidance to 05T B e discection

reduce ischemic events.*' "




Boi canh 1am sang

* Mirc do phirc tap cua cac thu thuat PCl hién dai ngay cang tang
e Can danh gia ton thuwong mach vanh chinh xac hon

Cac cau hoi quan trong

1. T6én thuwong nao thuc su can IVUS/OCT dé tiép can?
2. Thuc hién IVUS/OCT thé nao cho hiéu qua?

3. Tai sao bdc sitim mach van chua s dung IVUS/OCT ding muc?



Tai sao IVUS/OCT lai quan trong?

» Cai thién danh gia chi tiét ton thwong
 Lwa chon kich co stent chinh xac

« TOi wu héa két qua PCI



RENOVATE-COMPLEX-PCI Trial

» Nghién ctru ngau nhién, da trung tdm, do nghién clru vién khé&i xwéng tai 20 trung
tdm & Han Quoc

Patients with Complex Coronary Artery Lesions Undergoing PCI

Randomization (2:1) for Treatment Strategy of Target Lesions

|

Imaging-Guided Strategy Angiography-Guided Strategy

Lee JM, Choi KH, ..., Song YB, Hahn JY. N Engl J Med 2023



Pinh nghia ton thuong phirc tap

TIEU CHUAN RENOVATE-COMPLEX-PCI

(Dinh nghia Tén thuong mach vanh Phirc tap)

Tén thwong chia déi thwe sw g Can dat nhiéu Stent

True bifurcation (Medina 1,1,1...) v&i nhanh bén = 2.5mm. Téng sb = 3 stent cho méi bénh nhan.

Tac hoan toan man tinh (CTO) 7 Tai hep trong Stent (ISR)

Thoi gian tac 2 3 thang. Tén thuong dich la vi tri tai hep c.

Than chung (LM) khong bao vé g Voihdéa nang

Tén thuong 16 vao, than hoéc chia déi xa. Hinh anh véi hdéa dang vong trén chup mach.
Tén thwong dai g Tén thwong 16 vao (Ostial)

Chiéu dai stent dwoc dat = 38 mm. L6 vao LAD, LCX hoac RCA.

Can thiép da nhanh
XU ly = 2 mach mau trong cting 1 1&n can thiép.

DAC BIET LUU Y CAC NHOM TON THUONG THEN CHOT:
~ Chiadoi (Bifurcation) | | CTO | | Thanchung (LM) | | Ténthwongdai | PCIdanhanh

Lee JM et al. N Engl J Med. 2023 (RENOVATE-COMPLEX-PCI Trial)



Thiét ké nghién ciru
2:1 chia ngau nhién
So sanh Imaging-guided PCI vs. Angio-guided PCl
Dan sO nghién clru

Ton thuwong mach vanh phire tap
20 trung tam tai Han Quoc



Vai tro cua IVUS/OCT

* Lua chon IVUS/OCT tuy thudc quyét dinh cla bac si
« Bat budc t6i wu hda sau dat stent (post-stent optimization)

Tieu chi chinh
e That bai mach mau dich (TVF)

o T&r vong do nguyén nhan tim mach, Nhoi mau co tim lién
quan mach dich, hoac Tai can thiép mach dich do chi dinh
lam sang (Clinically-driven TVR)



Két cuc |am sang (TVF-That bai mach mau dich)

« HR 0.64 (95% CI 0.45—0.89)

¢ P=0008 100 - 20 -
* Hazard ratio, 0.64; 95% Cl, 0.45 to 0.89; P=0.008
Angiography-guided PCI
. 8 12.3%
£ 10 - ’ |
S 7.7%
g 60 — : .
3 _‘_,_,_4—'—‘/- Imaging-guided PCI
4
5 40 01 : : :
= 0 1 2 3
=
o
20
u - l
0 1 2 3
Years of Follow-up
Number at risk
Angiography-guided PCI 547 496 280 120
Imaging-guided PCI 1092 1023 591 255

Lee JM, Choi KH, ..., Song YB, Hahn JY. N Engl J Med 2023



Phan tich cac phan nhém da dinh trudc

Intravascular Angiography-
Imaging— Guided
Subgroup Guided PCI PCI Hazard Ratio (95% Cl)
no. of events/total no. of patients
(cumulative incidence, %)

Overall 76/1092 (7. 60/547 (12.3 - 0.64 (0.45-0.89
Type of imaging devices |
Intravascular ultrasonography 59/800 (8.0) 60/547 (12.3) E 0.66 (0.46—-0.95)
Optical coherence tomography 15/278 (5.8) 60/547 (12.3) | 0.47 (0.27-0.83)
Type of complex coronary lesions j
True bifurcation 23/233 (10.3) 13/126 (11.8) — 0.97 (0.49-1.93)
Chronic total occlusion 9/220 (5.0 13/99 (14) | ] | E 0.30 (0.13-0.71)
Unprotected left main coronary artery disease 9/138 (6.8) 11/54 (25) } | | 0.31 (0.13-0.76)
Diffuse long coronary-artery lesion 36/617 (6.5) 31/281 (11.9) — . i 0.52 (0.32-0.83)
Multivessel PCl involving =2 major coronary arteries  36/409 (9.5) 22/213 (11.7) - 0.84 (0.50-1.44)
Lesion necessitating use of =3 stents 16/208 (8.1) 6/97 (6) | : i | 1.24 (0.49-3.18)
Lesion with in-stent restenosis 22/158 (15.6) 12/78 (17) —— 0.90 (0.45-1.82)
Severely calcified lesion 11/157 (7.3) 11/74 (17) : I il 0.46 (0.20-1.06)
Ostial lesions of major coronary artery 8/182 (4.4) 9/69 (16) | = i 0.33 (0.13-0.85)
0ol0 100 1000
E -

Intravascular Imaging-  Angiography-Guided

Lee JM, Choi KH,..., Song YB, Hahn JY. N Engl J Med 2023 Guided PCI Better PCI Better



Pre-PCl angiography

°
OCT trial: ILUMIEN IV v
¢ High-risk patient and/or presence of one or more high-risk

lesions; all inclusion and exclusion criteria met

v

Successful and uncomplicated treatment
of all non-target vessel lesions, if any

~x « A .4 V4
* Ngau nhién / Song song / Tién ctru e
;. , x . Randomisation 1:1 —
e PCldudi huwdng dan OCT (n=1,233)
[ 4 N A -_— ocT ITlClr:]Srlll:: clinical characteristics A2 AL
PCI dUdl hU’O’”g dan CMV (n - 1,254) i gMedicaIlytreatedDM i
OCT stent sizing guidance, High-risk target lesion Angliogrﬁptr;y-guiged PCtZI,
\ e . o~ . v per study protocol - ACS per “local standard practice”
* Thoi gian theo doi: trung vi 2 nam l - Long o mutile sions ! |
OCT-guided optimisation - Bifu_rcation .with 2 planned stents Angiographic optimisation,
P \ 2 A A 2. per study protocol _ é?%l(iggggeﬁ séenvde rsr(g;?;te ) per “local standard practice”
* Tudi trung binh cua bénh nhan: 66 tudi .  mtan et |

Procedure complete

Tiéu chi hinh anh chinh, dién tich stent td&i thiéu v

30-day, 1-year and 2-year follow-up
in all patients

ngay sau can thiép: v
5.72 mm? & nhém OCT so voi Aot
5.36 mm? & nhdom chup mach (p < 0.001)

A

Y

Ali ZA et al. N Engl J Med 2023;389:1466-76.



https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861

O

K&t cuc 1am sang chinh
That bai mach mau dich sau 2 nam

7.4% trong nhom OCT
8.2% trong nhdom CMV
p=0.45

O nhitng bénh nhdn cé tén thuwong phirc tap, PCl dudi

hwdng dan OCT lién quan dén viéc giém MACE (t& vong

tim mach, NMCT lién quan mach dich, HK stent).

100-
109 Hazard ratio, 0.90 (95% Cl, 0.67—1.19)
90- 99 P=0.45 8.2
v 804 8 Angiography-guided PClI
g 70 6-
5 60 5] OCT-guided PCI
K A4
Q 50_ 3_
oo
S 40~ 24
o 14
E 30_ O I I I I I I I 1
(]
a 90— O 3 6 9 12 15 18 21 24
10-
O | | | | | | | |
0 3 6 9 12 15 18 21 24
Months
No. at Risk
Angiography- 1254 1195 1184 1168 1143 1108 1092 1070 573
guided PCI 1233 1187 1174 1157 1127 1096 1085 1077 560

OCT-guided PCI

Ali ZA et al. N Engl J Med 2023;389:1466-76.



https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861
https://www.nejm.org/doi/full/10.1056/NEJMoa2305861

Ton thuong Phirc tap (Complex) so vai
Moi loai ton thuwong (All-Comer)

e HAH c6 bang chirng manh mé& nhat trong nhédm PCl phirc tap

» Loi ich van dwoc duy tri & cac ton thwong it phire tap

Ton thuong
It phire tap




Chién lvoc
tdi wu hda stent

* Panh gia dién tich stent t6i thiéu
 Sira chita nhirng bat thuong dang ké

Thong s6 hinh anh
coO gia tri tién lwgng

* Dién tich cat ngang t6i wu
(diém cat): 5.5 mm?

Plaque burden <50% at stent edge
and no lipid pool

Dissection Malapposition

(<60°, flap limited to intima, No extensive (axial distance <0.4mm
<2mm length) protrusion and <1mm length)

Ref prox.

MSA>5.5mm? (IVUS) and >4.5mm? OCT

MSA/average reference lumen > 80%

Raber L, Mintz GS, Koskinas KC, et al. Eur Heart J 2018;39:3281-300.



Tac dong cua stent khdong né toi uwu

e Tang ti lé that bai mach dich
e Chd yéu do khéng dat chuan MSA > 5.5 m?

10.0%; Log-rank P value
10.0%
MSA 25.5 mm? + No suboptimal finding in IVI Reference
= MSA <55 mm?2 MSA 25.5 mm2 + 21 suboptimal finding in IVI 0.057
o 7.5% Adjusted HR 3.08, 95% CI 1.01-8.50, P=0.048 — MSA 255 mm2 o 7.5% 1 MSA <55 mm? + No suboptimal finding in IV 0.015
=3 ) =] MSA <5.5 mm? + 21 suboptimal finding in V] 0.017
= &
w [T
= c Q
5 S  5.0% 5.2%
® 5.0% 4.8% 0 | J 4.7%
-] @
- -
) ) - 3.2%
o,
~ 2.5% S 2.5%]
2.2%
0% 0% 0%
0 1 2 3 0 1 2 3
Years from Index Procedure Years from Index Procedure
i Number at risk
Number at risk
MSA 25.5 mm? + No suboptimal finding in IVl 137 132 66 24
MSA <5.5 mm? 52 485 279 135 MSA 25.5 mm? + 21 suboptimal finding in IVl 258 252 133 57
MSA <5.5 mm? + No suboptimal finding in IVI 107 104 66 28
MSA 25.5 mm? 395 384 199 81 MSA <5.5 mm? + 21 suboptimal finding in IVl 335 381 213 107

Lee JM at al. Circ Cardiovasc Interv. 2025;18:e014920. DOI: 10.1161/CIRCINTERVENTIONS.124.014920



Chuan héa quy trinh thuc hién IVUS/OCT
giup cai thién hon nira két qua Idm sang sau PCI

s R e ""';‘E"H‘?g“z%'.'.‘;;"c'.' in CENTRAL ILLUSTRATION: Intravascular Imaging-Guided Percutaneous
bninendbontutr ok May 2018 - May 2021 (n=5,586) Coronary Intervention and Standardized Optimization Protocols
5,297 excluded per criteria 3,947 excluded per criteria
I_— _I l Use of Angiography vs Intravascular Imaging Standardized Optimization Protocol
Patients with complex coronary artery Patients with complex coronary artery
lesion undergoing PCI (n=2,972) lesion undergoing PCI (n=1,639)

Patient-level Pooled Analysis
Pati with plex coronary artery lesion
treated by 2™ generation DES (n=4,611)

| |

Angiography-Guided PCI IVI-Guided PCI
(n=2,694) (n=1,917)
g 127 —— P=0.027 Y
= s
@ @
B2 91 | 23
£S 28
@ ' 6 < @ [' 9
2z 22
S 0
3° 3- I
E E
=3 =
v o 4 o
Angiography-Guided PCI  IVI-Guided PClI IVI-Guided PCl, Past |VI-Guided PCl, Present

n=2,694 n=1917 n =826 n=1,091

Reduced Target Vessel Failure With Intravascular Imaging-Guided PCl and Standardized Optimization Protocols

Kwon W, et al. J Am Coll Cardiol Intv. 2024;17(2):292-303.




St dung hinh anh hoc n6i mach trong PCI
cd dem lai lgi ich kinh té y té khéng?

e PCl dudi s hudng dan HAH ndi mach cé thé tang chi phi ban dau
* Tiém nang tiét kiém chi phi dai han

Circulation: Cardiovascular Quality and Outcomes

URIGINAL ARTIGLE

Cost-Effectiveness of Intravascular Imaging-
Guided Complex PCI: Prespecified Analysis of
RENOVATE-COMPLEX-PCI Trial



CONCLUSIONS: The current cost-effectiveness analysis suggests that imaging-guided PCI is more cost-effective than
angiography-guided PCIl by reducing medical cost and increasing quality-of-life in complex coronary artery lesions in long-

term follow-up.

’
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Téng chi phiy té tich Ity dao chiéu gitta 2 nhdm
do murc tang chi phiy té hang nam & nhom PCI
huwdng dan bang chup mach cao hon so voi

nhdm PCl| hudn g d 5 nb é ng VI Hong D et al. Circ Cardiovasc Qual Outcomes. 2024,;17:e010230.



Kinh nghiém PCIl cia bac si tim mach can thiép

» Loi ich nhiéu hon cho nhém béc si it kinh nghiém PCI hon

Patients Undergoing Complex PCI
(Bifurcation, CTO, Unprotected LM, ISR, Long Stent Length, Multivessel PCl, 23 Stents,

and Severely Calcified) N = 6,005

10-Year Risk of Cardiac Death or TVMI
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Less Experienced Operator
(Independent PCl Experience
<5 Years)

Choi KH et al. ] Am Coll Cardiol Intv 2023 o8 /OPRlsg.%ﬁumon

012 3 4567 8 910

Time (Years)

Experienced Operator
(Independent PCI Experience
>5 Years)

26.6% Risk Reduction
P=0.013



Rao can thuwce hién IVUS/OCT thuwong quy
trong thwec hanh PCI

e Chi phi
o Bat cip vé kinh té, kha nang chi trd cdia bdo hiém y té
e Yéu ciu vé dao tao
o Khodng cach vé chuyén mon va chuan hda dao tao
* Thoi gian thu thuat
o Hiéu qua van hanh va tich hgp quy tinh lam viéc
* Chinh sach va khuyén cao
o Khuyén cdo cua cac quoc gia, hdi chuyén mén



Két luan va dinh hudng tuong lai

e Chuan hda quy trinh (t6i wu hda két qua dat stent)
* P3ao tao bai ban (bac si, ky thuat vién phong thong tim)
e HO tro tr hé théng y té



* Nam, 74 tudi, THA, DTD, RLLM, LVEF 69%; Con dau that nguc khong 6n dinh

V6i héa nang hep lan toa tu LM — LAD Khac biét I&n kich thuwdc LM vs. LAD




Makoto™ Intravascular Imaging System pos 25/05/1952
Dualpro™ IVUS+NIRS Catheter
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Makoto™ Intravascular Imaging System
Dualpro™ IVUS+NIRS Catheter
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e 2.5x15 mm NC balloon DOB 25/05/1952  Gelect ;, View B X Oivuuuis
e 3.0x15 mm IVL balloon Review ~ Settings

9 post stent [ »}

Area ‘ﬁ‘ novo lesion post balloon ¢
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2.5x15 mm NC balloon
3.0 x 15 mm IVL balloon

Nt mang voi sau IVL (14»»1»5 glo' 9 gio)
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* 3.5x15 mm DES mid-prox. LAD MSA:
LM 22.7 mm2

* 3.5x38 mm LM - prox. LAD

« Nong lai trong stent Prox. LAD 13.8 mm2
* 4.0x 12 mm NC balloon (LAD)
* 5.0x 8 mm NC balloon (LM)

Thankyou!
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