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Background: Available data on the use of the Bioresorbable vascular scaffold (BVS) (Abbott Vascular, Santa Clara,

CA) in real-world patients is limited, particularly in Asian populations. The aim of this study was to assess clinical

outcomes of patients treated with a BVS in real-world practice in Taiwan.

Methods: This study focused on 156 patients with coronary artery disease and a total of 249 lesions who received

BVS implantation from October 2012 to October 2015. The study’s primary endpoint was major adverse cardiac

event (MACE), such as a myocardial infarction (MI), target vessel revascularization (TVR), target lesion revascularization

(TLR), definite or possible scaffold thrombosis, cardiovascular death, and all-cause mortality during the thirty-day

follow-up period. The secondary endpoint was MACE during the one-year follow-up period. Additionally, the

composite clinical secondary endpoint was target lesion failure (TLF), which was called device-oriented composite

endpoint.

Results: The average age of the patients was 60.34 � 10.15 years, and 81.4% were male. The average of Syntax

score was 12.42 � 8.77 points. 44.2 % lesions were type B2 or C. At 31 days, one patient experienced a MACE

(1/156) the composite of two TLF (2/249) with ST elevation MI, which was related to scaffold thrombosis. At

one-year, 5.1 % (8/156) of the patients experienced a MACE and 3.6% (9/249) of the lesions experienced a TLF.

There was no cardiovascular or all-cause mortality in the 30-day follow-up. The one-year cardiovascular and

all-cause mortality rates were each 1.3%, respectively. Diabetes, ostial lesion, bifurcation lesion, and non-standard

dual anti-platelet therapy (DAPT) were the strong associations of one-year TLF.

Conclusions: Even with difficult and complex lesions of patients in this study, acceptable outcomes were achieved

with low definite or possible scaffold thrombosis rates after BVS implantation. And despite anatomical issues, it is

important to complete standard DAPT.
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INTRODUCTION

Bioresorbable vascular scaffolds (BVSs) offer an em-

erging option in the percutaneous treatment of coro-

nary artery disease (CAD). Their eventual resorption

renders the artery free from a permanent metallic ‘cage’,
1

and introduces the concept of a natural healing process

following an initial percutaneous coronary intervention

(PCI) without leaving any foreign materials in the body

that could result in later adverse events.
2

This allows for
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normal vasomotor vessel function to be restored, while

also maintaining access for future coronary artery by-

pass grafting (CABG), if required. BVSs demonstrate fa-

vorable outcomes in patients with stable CAD with sim-

ple de novo coronary lesions.
3,4

The results from several

small studies and case reports suggest that BVSs can be

utilized in a range of patients, including those with ST-

segment elevation myocardial infarction (MI), long dif-

fuse disease, complex bifurcation disease, severe calci-

fied lesions, and in-stent restenosis lesions, demonstrat-

ing good short-term results.
5-8

However, the role of BVSs

in unselected real-world patients involving complex le-

sions remains inadequately evaluated, particularly in

Asian populations.

The aim of this study was to assess the thirty-day

and one-year clinical outcomes of BVSs in a real-world

population treated at a single center in Taiwan.

MATERIALS AND METHODS

Patients and groups

From October 2012 to October 2015, 156 patients

with CAD and a total of 249 lesions received BVS implan-

tation in our hospital. The first 40 patients were enrolled

in The ABSORB EXTEND study. Thirty-day and one-year

clinical outcomes, such as target lesion revascularization

(TLR), target vessel revascularization (TVR), MI, definite

or possible scaffold thrombosis, cardiovascular mortal-

ity, and all-cause mortality were analyzed.

The Institutional Review Committee on Human Re-

search at our institution approved the study protocol.

Definitions

MI definitions were in accordance with the most re-

cent universal definition of MI.
9

TVR was defined as a re-

peat percutaneous intervention (PCI) or CABG in a tar-

get vessel, and TLR was defined as a repeat PCI or CABG

for a lesion in the previously treated segment or in an

adjacent 5 mm segment. The occurrence of stent throm-

bosis was defined based on the Academic Research Con-

sortium definition.
10

Cardiovascular mortality was de-

fined as death related to an MI and cardiac arrhythmia,

and all-cause mortality was defined as death from any

cause. Non-standard dual anti-platelet therapy (DAPT)

was defined as patients who received only one anti-

platelet therapy (aspirin, clopidogrel, or ticagrelor) and

two anti-platelet therapy (clopidogrel plus cilostazol).

Side branch injury was defined as when the flow be-

came TIMI 0-1 flow after BVS implantation. Target lesion

failure (TLF) was defined as the composite of cardiac

death, target vessel-MI, or ischemic-driven TLR.

Study endpoints

The primary endpoint for this study was a major ad-

verse cardiac event (MACE), such as an MI, TVR, TLR, de-

finite or possible scaffold thrombosis, cardiovascular

death, and all-cause mortality during the thirty-day fol-

low-up period. The secondary endpoint was a MACE,

such as an MI, TVR, TLR, definite or possible scaffold

thrombosis, cardiovascular death, and all-cause mortal-

ity, during the one-year follow-up period. Composite

clinical secondary endpoint was TLF which called de-

vice-oriented composite endpoint. Another composite

clinical endpoint was MACE, which was designated the

patient-oriented composite endpoint. The TLF (device-

oriented composite endpoint) was chosen for the pre-

dictors of scaffold outcome analysis.

Statistical analysis

Data are expressed as mean � standard deviation

for continuous variables, or as counts and percentages

for categorical variables. Continuous variables were

compared using an independent sample t or Mann-

Whitney U tests, and categorical variables were com-

pared using a Chi-square statistic. Univariate and multi-

variate Cox regression analyses were performed to iden-

tify the one-year associations. Each correlation between

the variables is expressed as a hazard ratio (HR) with

95% confidence interval (CI). All statistical analyses were

performed using SPSS 22.0 (IBM. Corp., Armonk. NY,

USA). A p value < 0.05 was considered statistically signif-

icant.

RESULTS

Baseline characteristics (Table 1)

The average age of study patients was 60.34 � 10.15

years, and 81.4% were male. The most common clinical

condition in the study patients was stable angina (51.3%).

The other clinical conditions were unstable angina and
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non ST-segment elevation MI (NSTEMI) and rare ST ele-

vation MI (STEMI, 1.3%) cases. Most of the patients had

hypertension (74.4%) and hyperlipidemia (67.9%). The

average SYNTAX score was 12.42 � 8.77, and the aver-

age follow-up period was around 383.60 � 292.35 days.

Of all patients, 87.2% received standard DAPT, 5.1% re-

ceived clopidogrel plus cilostazol, and another 7.7% re-

ceived only one anti-platelet agent (aspirin or clopido-

grel or ticagrelor). The DAPT was prescribed for at least

1 year following implantation of scaffolds.

Lesion and procedural characteristics (Table 2)

In this investigation, a total of 156 study patients

had 249 lesions. All of the patients received PCI via a ra-

dial arterial approach. Approximately 44.2% of the pa-

tients had type B2 or type C lesions. There were 50 pa-

tients with bifurcation lesion, 6 patients had a left main

(LM) bifurcation lesion, and 44 patients had non-LM bi-

furcation lesion. Furthermore, 4.4% of patients had

ostial lesions, 1.6 % received LM stenting, 5.6% patients

had chronic total occlusion (CTO) lesion, and 5.2% of pa-

tients received stenting for in-stent restenosis.

Pre-PCI reference luminal diameter (RLD) was 2.81 �

0.51 mm, with the percentage of pre-PCI dilatation be-

ing 99.4%. The percentage of cutting balloon use was in

3.6%. The post-PCI RLD was 2.97 � 0.47 mm. The per-

centage of post-PCI dilatation was 98.1% with the use of

intravascular imaging (89.3%) including intravascular ul-

trasound (IVUS) (78.7%) and optical coherence tomogra-

phy (OCT) (35.3%). The average diameter of scaffolds

was 3.01 � 0.37 mm, and the average length of scaffolds

was 25.29 � 4.53 mm. The complication rate of PCI was

6.8% (17 patients). Ten patients experienced a jailed

branch vessel, 3 experienced a coronary perforation, 3

experienced a coronary dissection related to the scaf-

fold deployment, and 1 experienced a wire fracture due

to a severely calcified vessel.

Thirty-day and one-year clinical outcomes of the

study patients and lesions (Table 3)

Only one patient (0.6%) experienced a MACE (STEMI)

during the thirty-day follow-up period. This case was a

subacute definite scaffold thrombosis. During the one-

year follow-up period, eight patients (5.1%) experienced

a MACE. Of them, one patient experienced STEMI, an-

other patient experienced NSTEMI and two patients had

a treated vessel infarction. Overall, eight patients (5.1%)

experienced a TVR and nine lesions (3.6%) experienced

a TLR. Two patients (1.3%) experienced a definite scaf-

fold thrombosis and cardiovascular death.

Univariate and multivariate Cox regression analyses

about 1-year TLF (Table 4)

Univariate Cox regression analyses identified diabe-

tes (HR: 5.332, 95% CI: 1.108-25.672, p = 0.037), ostial
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Table 1. Baseline characteristics of study patients

Patients (N = 156)

General demographics

Age (year) 60.34 � 10.15

Male gender (%) 127 (81.4)0

Clinical condition

STEMI (%) 2 (1.3)

NSTEMI (%) 16 (10.3)

Unstable angina (%) 58 (37.2)

Stable angina (%) 80 (51.3)

Risk factors

Hypertension (%) 116 (74.4)0

Diabetes (%) 57 (36.5)

Current smoker (%) 56 (35.9)

Prior myocardial infarction (%) 16 (10.3)

Prior stroke (%) 9 (5.8)

PAOD (%) 1 (0.6)

Hyperlipidemia (%) 106 (67.9)0

Heart failure (%) 5 (3.2)

Prior CABG (%) 1 (0.6)

ESRD on maintenance hemodialysis (%) 2 (1.3)

Laboratory examination

Creatinine (mg/dL) (exclude ESRD) 1.12 � 1.13

HbA1C (%) 6.56 � 1.21

Total cholesterol (mg/dL) 161.29 � 38.320

LDL-cholesterol (mg/dL) 92.75 � 32.57

HDL-cholesterol (mg/dL) 44.22 � 11.47

Syntax score 12.42 � 8.770

F/U time (days) 383.60 � 292.35

DAPT

Aspirin + clopidogrel or ticagrelor 136 (87.2)0

Clopidogel + cilostazol 8 (5.1)

Only aspirin or clopidogrel or ticagrelor 12 (7.7)

Data are expressed as mean � SD or as number (percentage).

CABG, coronary artery bypass grafting; DAPT, dual anti-platelet

therapy; ESRD, end stage renal disease; F/U, follow-up; HbA1C,

glycohemoglobin; HDL, high density lipoprotein; LDL, low

density lipoprotein; NSTEMI, non ST segment elevation

myocardial infarction; PAOD, peripheral arterial occlusive

disease; STEMI, ST segment elevation myocardial infarction.



lesion (HR: 76.513, 95% CI: 10.553-554.772, p < 0.001),

bifurcation lesion (HR: 5.415, 95% CI: 1.453-20.175, p =

0.012), and non-standard DAPT (HR: 7.953, 95% CI:

2.133-29.658, p = 0.002). Other variables such as dys-

lipidemia, MI, type B2 or C lesion, high Syntax score,

peri-procedure MI, and PCI complications were not sig-

nificantly different.

Multivariate Cox analysis revealed that diabetes

(HR: 8.558, 95% CI: 1.223-59.881, p = 0.031), ostial le-

sion (HR: 13.202, 95% CI: 1.668-104.490, p = 0.014), bi-

furcation lesion (HR: 11.227, 95% CI: 2.029~62.132, p =

0.006), and non-standard DAPT (HR: 15.914, 95% CI:

2.813~90.029, p = 0.002) were independently associ-

ated with one-year TLF. Doing such an analysis on a

small sample size may be very misleading indeed and
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Table 2. Lesion and procedural characteristics

Lesions

(N = 249)

Patient number 156

Lesion number 249

Access (%)

Radial 249 (100)

Femoral 0 (0)

Lesion-related artery (%)

Left main artery 4 (1.6)

Left anterior descending artery 124 (49.8)0

Left circumflex artery 47 (18.9)

Right coronary artery 74 (29.7)

Lesion type (%)

Type B2 and C lesion 110 (44.2)0

Bifurcation lesion 50 (11.1)

Left main 6 (2.4)

Non left main 44 (17.7)

Ostial lesion 11 (4.4)

Left main lesion 4 (1.6)

Chronic total occlusion 14 (5.6)

In-stent restenosis lesion 13 (5.2)

Pre-PCI angiography

Pre-PCI stenosis (%) 77.37 � 8.52

Pre-PCI MLD (mm) 00.83 � 3.22

Pre-PCI RLD (mm) 02.81 � 0.51

Pre-dilatation (%) 155 (99.4)

Maximal pre-dilatation balloon diameter (mm) 02.90 � 0.44

Maximal inflation (atm) 17.00 � 4.48

Cutting balloon use 9 (3.6)

Post-PCI angiography

Post-PCI stenosis (%) 12.18 � 6.34

Post-PCI MLD (mm) 2.60 � 0.45

Post-PCI RLD (mm) 2.97 � 0.47

Post-dilatation (%) 153 (98.1)

Maximal post-dilatation balloon diameter (mm) 3.14 � 0.48

Maximal inflation (atm) 19.99 � 5.52

Scaffolds

Diameter (mm) 03.01 � 0.37

Length (mm) 25.29 � 4.53

Intravascular imaging (%) 209 (83.9)0

Intravascular ultrasound 196 (78.7)0

Optical coherence tomography 88 (39.3)

Rotational atherectomy (%) 6 (2.4)

Complication of PCI (%) 17 (6.8)0

Branch vessel jailed 10 (4.0)0

Coronary perforation 3 (1.2)

Coronary dissection 3 (1.2)

Wire fracture 1 (0.4)

Data are expressed as mean � SD or as number (percentage).

MLD, minimal luminal diameter; PCI, percutaneous coronary

intervention; RLD, reference luminal diameter.

Table 3. Thirty-day and one-year clinical outcomes of study

patients and lesions

Patients

(N = 156)

Lesions

(N = 249)

Thirty-day clinical outcomes

MACE (%) 1/156 (0.6)

MI (%) 1/156 (0.6)

STEMI 1/156 (0.6)

NSTEMI 0

Treated vessel MI 1/156 (0.6)

Target-vessel revascularization (%) 1/156 (0.6)

Target-lesion revascularization (%) 2/249 (0.8)

Definite or possible scaffold thrombosis (%) 1/156 (0.6)

Cardiovascular mortality (%) 0

All-cause mortality (%) 0

Target-lesion failure (%) 2/249 (0.8)

One-year clinical outcomes

MACE (%) 8/156 (5.1)

MI (%) 2/156 (1.3)

STEMI 1/156 (0.6)

NSTEMI 1/156 (0.6)

Treated vessel MI 2/156 (1.3)

Target-vessel revascularization (%) 8/156 (5.1)

Target-lesion revascularization (%) 9/249 (3.6)

Definite or possible scaffold thrombosis (%) 2/156 (1.3)

Cardiovascular mortality (%) 2/156 (1.3)

All-cause mortality (%) 2/156 (1.3)

Target-lesion failure (%) 9/249 (3.6)

MACE, major adverse cardiac event; MI, myocardial infarction;

NSTEMI, non ST segment elevation myocardial infarction;

STEMI, ST segment elevation myocardial infarction.



prone to bias. This analysis should be heavily caveated,

although it is reassuring to see no unsuspected predic-

tors revealed from the data.

Case illustrations

The first case involved a 51-year old man, who pre-

sented with angina, and received two 3.0 � 18 mm BVSs

at the proximal to mid left anterior descending artery

(LAD) for diffuse diseased lesions (Figure 1A). A 3.5-year

follow-up coronary angiography (CAG) with OCT exami-

nation was performed. CAG of the left coronary artery

showed fair coronary flow without stenosis (Figure 1B).

OCT of LAD showed complete neointimal coverage of

the residual BVS struts (black boxes) from proximal to

mid LAD (Figures 1C-E). The overlap site showed two

layers of BVS struts (Figure 1D). The second case was a

53-year-old man who presented with unstable angina,

and received one 3.5 � 28 mm BVS for 70-80% stenosis

at the proximal right coronary artery (RCA) (Figure 2A).

After scaffold deployment, the flow of RCA did not have

any limitation, and OCT examination showed good ap-

position of scaffold (Figure 2B).A 1-year follow-up CAG

of RCA presented no restenosis (Figure 2C), and OCT

also presented complete neointimal coverage of the re-

sidual BVS struts (Figure 2D). However, one new lesion

with critical stenosis of left circumflex artery (LCX) was

noted (Figure 3A). After one 3.0 � 23 mm BVS was de-

ployed, good CAG result was noted (Figure 3B). IVUS

Acta Cardiol Sin 2017;33:614�623 618

Wei-Chieh Lee et al.

Table 4. Univariate and multivariate cox regression analyses about 1-year target lesion failure (TLF)

Univariate analyses Multivariate analyses
Variables

Hazard ratio 95% CI p value Hazard ratio 95% CI p value

Risk factors

Diabetes 5.332 1.108~25.672 0.037 08.558 1.223~59.881 0.031

Dyslipidemia 4.946 0.619~39.548 0.132

Clinical condition

STEMI or NSTEMI 0.043 00.001~825.819 0.532

Angiographic factors

Type B2 or C lesion 1.356 0.364~5.0510 0.650

Ostial lesion 76.5130 10.553~554.772 < 0.001 < 13.202 01.668~104.490 0.014

Bifurcation lesion 5.415 1.453~20.175 0.012 11.227 2.029~62.132 0.006

High Syntax score 1.025 0.962~1.0920 0.453

In-stent restenosis 2.887 0.361~23.096 0.318

Peri-procedure MI 0.911 0.189~4.3840 0.907

PCI complication 2.600 0.325~20.794 0.368

Medication

Non-standard DAPT 7.953 2.133~29.658 0.002 15.914 2.813~90.029 0.002

CI, confidence interval; DAPT, dual antiplatelet therapy; MI, myocardial infarction; NSTEMI, non ST-elevation myocardial infarction;

STEMI, ST-elevation myocardial infarction.

Figure 1. A: Coronary angiography (CAG) of the left coronary artery

(LCA): Proximal to mid segment of left anterior descending artery (LAD)

showed diffuse diseased lesions (white arrows); B: CAG of LCA: 3.5-year

follow-up CAG showed fair coronary flow without stenosis; (C, D, and E)

Optical coherence tomography (OCT) of LAD showed complete neo-

intimal coverage of the residual bioresorbable vascular scaffold (BVS)

struts (black boxes) from proximal to mid LAD (C-E). D: The overlap site

showed two layers of BVS struts (white arrows).

A B

C D E



showed double-layer struct, but could not evaluate the

condition of BVS clearly (Figure 3C). OCT showed good

apposition of BVS (Figure 3D).

DISCUSSION

BVS has the potential to revolutionize the percu-

taneous treatment of CAD. Unlike currently available

drug-eluting stents (DESs), BVS do not remain in the ves-

sel wall after their intended function of preventing

acute recoil and limiting intimal hyperplasia is fulfilled.
10

In a porcine coronary artery model, OCT struts appeared

like a preserved box within two and half years, became

open box between two and half years and three years,

and dissolved black box between three years and three

and a half years, and either dissolved bright box or were

indiscernible within four years.
11

In our patient, BVS

struct still exist, which were not completely resolved in

OCT image. The absorb time of the BVS struct may indi-

vidualize by patients. According to the recent Absorb III,

China, and Japan study, treating noncomplex obstruc-

tive CAD with a BVS was not inferior with respect to TLF,

MI, cardiovascular mortality at 1-year compared with an

everolimus-eluting stent.
12-14

However, the use of BVSs

to date has largely been restricted to patients recruited

into clinical trials with a relatively small number of

“real-world” patients treated with these devices. Here

619 Acta Cardiol Sin 2017;33:614�623
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Figure 2. (A) Coronary angiography (CAG) of right coronary artery (RCA): 70~80% stenosis at proximal RCA (white arrow); (B) optical coherence to-

mography (OCT): good apposition of scaffold; (C) 1-year follow-up CAG of RCA presented no restenosis; (D) 1-year follow-up OCT of RCA: complete

neointimal coverage of the residual bioresorbable vascular scaffold (BVS) struts.

Figure 3. (A) Coronary angiography (CAG) of left coronary artery (LCA): one new lesion with critical stenosis of proximal left circumflex artery (LCX)

was noted (white arrow); (B) CAG of LCA: fair coronary flow of LCX after bioresorbable vascular scaffold (BVS) deployment; (C) Intravascular ultra-

sound (IVUS) of LCX; Double layer struct was BVS struct, but IVUS could not evaluate the condition of BVS clearly; (D) Optical coherence tomography

(OCT) of LCX: good apposition of BVS.

B

DA C

A B

C
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we explored the issue of BVS use in “real-world” pa-

tients, specifically in Taiwan.

BVS has been used to treat more complex lesions,

such as in LM coronary arteries, bifurcated lesions,

ostial lesions, calcified lesions, thrombus present, and

CTOs in several recent cohort studies that reported MACE

rates at 8.5%.
15,16

Previous “real-world” outcomes of the

BVS showed acceptable rates of TLR at six months. Dia-

betes mellitus was the only independent predictor of

TLR.
16

In our study, low MACE rate (0.6 %) and low scaf-

fold thrombosis rates (0.6 %) occurred during the 30-day

follow-up period. During the one-year follow-up period,

MACE, definite scaffold thrombosis, and cardiovascular

mortality rates were 5.1%, 1.3% and 1.3%, respectively.

Ostial lesions often have issues with instent reste-

nosis (ISR), even after DES use. The BVS provided the

opportunity to prevent stent-in-stent treatment, but

also may increase the possibility of scaffold thrombosis.

Other reasons for recurrent ISR after BVS implantation

were related to newly developed neoatherosclerosis or

inappropriate cessation of DAPT.
17,18

Suboptimal implan-

tation with incomplete lesion coverage, underexpan-

sion, under deployment and malapposition comprised

the primary mechanisms for both early and late BVS

scaffold thrombosis, which is similar to metallic stent

thrombosis. The rates of malapposition could be signifi-

cantly improved by 1:1 pre-dilatation under OCT pull-

back analysis in recent studies.
19

Unlike metallic stents,

compliance chart information should not be used to

predict final BVS dimensions in a clinical setting which

was approved in a bench study.
20

However, Wiebe et al.

and other real-world cohort studies mentioned about

the procedural learning curve such as post-dilatation

and intravascular image guide, and could improve the

clinical outcome during BVS implantation.
21-23

However,

in our study, we had a relatively high percentage of

intravascular imaging use, and did not have an associa-

tion between intravascular imaging use and one-year

TLF. Puricel et al. also published the result of BVS-spe-

cific implantation strategy, which could significantly re-

duce the 12-month stent thrombosis rate from 3.3% to

1.0%.
24

DAPT discontinuation also seemed to be a se-

condary contributor in several later events.
25

According

to one meta-analysis study, compared with a DES, pa-

tients undergoing PCI with a BVS had an increased rate

of a definite/probable ST and MI during the follow-up.
26

In the field of BVS for CTO, the CTO-ABSORB pilot

study demonstrated the safety and feasibility of BVS use

in cases of CTO recanalization; a key factor in those

cases involves appropriate lesion preparation.
27

In our

study, no MACEs occurred in those patients treated with

BVSs for a CTO lesion. Treating patients with ISR remains

a clinical and technical challenge. The use of either a DES

or the drug-coated balloon (DCB) is recommended in

these patients.
28

Some case reports and case series en-

sured excellent immediate results, profound anti-ste-

notic efficacy, avoiding the need for implanting an addi-

tional metal layer in the vessel wall.
29

In our study, only

one case had a TLR and two cases had TVR in those pa-

tients with BVSs for ISR. Currently, no study has ana-

lyzed the results of BVSs for LM lesions. Unfortunately,

data are limited in terms of the use of BVSs in coronary

bifurcation lesions. Thus, little is known about the safety

and feasibility of these procedures. An interim report of

435 patients in the ABSORB-EXTEND trial showed a

higher incidence of post-procedural side branch occlu-

sion compared to the Everolimus-Eluting Stent (6.0% vs.

4.1%; p = 0.09).
28

This effect was more pronounced in

those cases with small side branches having a reference

vessel diameter < 0.5 mm.
30

However, no prospective

randomized clinical data with OCT imaging for different

bifurcation stenting techniques are available.

In Absorb III, TLR incidence in China and Japan

ranged 3.4% to 7.8%, respectively, and TVR was from

4.2% to 9.1%, respectively. In our study, the TLR inci-

dence was 3.6% and TVR was 5.1% during the one-year

period of follow-up. Capodanno et al. described that di-

abetes mellitus was the only independent predictor of

TLR (hazard ratio 2.41, 95% CI: 1.28-4.53; p = 0.006) in

the report of the early and midterm clinical outcomes of

PCI with a BVS from the large multicenter GHOST-EU

registry.
15

In our study, we found diabetes, ostial lesion,

bifurcation lesion, and non-standard DAPT were the

strongly associated with one-year TLF. According to our

results, we need to underscore the importance of DAPT

after BVS implantation, and prevent BVS use for patients

who could disrupt DAPT by themselves.

In the field of using a BVS for STEMI, some studies

presented excellent results. However, scaffold thrombo-

sis clustered mostly in the early phase.
31,32

Giblett et al.

confirmed the delay of early neointimal growth and

structure coverage after BVS implantation under OCT
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observation in acute coronary syndrome patients which

might explain the elevated stent thrombosis rate in the

registry results.
33

Azzalini et al. stated that scaffold

thrombosis may be a result of the prothrombotic milieu

of acute coronary syndrome coupled with an unfavor-

able peristructure rheology of BVSs that might promote

scaffold thrombosis early after implantation, particularly

if other concomitant risk factors are present.
34

But,

TROFI II study showed similar endothelial coverage com-

pared to metallic everolimus eluting stents and BVS in

STEMI at 6-month follow-up.
35

In our study, only 1.3% of

patients with STEMI and 10.3% of patients with NSTEMI

received a BVS implantation due to concerns of scaffold

thrombosis in the period of a high thrombus burden en-

vironment, or if the vessel size could not be evaluated

during the emergent condition if preparation could not

be adequately performed during the critical condition.

Recently, more surgical professionals are attempt-

ing BVS implantation for complex lesions, calcified le-

sions, and more critical conditions. When increasing

complexity of lesions in real-world practice, Liang HW

et al. also reported 5.3% of MI, 2.6% ischemia-driven

TLR, and 2.6% of non-fatal probable scaffold thrombo-

sis.
36

Therefore, we need to understand the limitations

of BVSs, and those precautions associated with BVS im-

plantation and “real-world” outcomes. According to

our data and experience, BVSs are feasible for simple

and complex lesions. A low definite and possible scaf-

fold thrombosis rate was observed if there was appro-

priate stent preparation.

Limitations

Our study did have certain limitations. First, our in-

vestigation was observational in nature. However, it did

provide important experience with BVS implantation in

“real-world” practice, specifically in Taiwan. Second, our

study had a relatively short follow-up period and ab-

sence of a control group. Third, our analysis for predic-

tors of 1-year TLF was very exploratory. Some selection

bias may have been present during the patient selection

for BVS implantation. Even though our study cohort was

small, we provided information about the importance of

standard DAPT use after BVS implantation. Nonetheless,

large-scale clinical data are necessary to explore the

long-term benefit and clinical outcomes of BVS implan-

tation.

CONCLUSIONS

Our investigation indicated that, even in difficult

and complex lesions, acceptable outcomes were achi-

eved with low definite or possible scaffold thrombosis

rates following the implantation of BVS. Furthermore,

despite of the presence of anatomical issues, it remains

important to complete standard DAPT after BVS implan-

tation.
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