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Abstract 

BACKGROUND: Direct implantation of metallic drug-eluting stents is recommended for lesions with high 
thrombotic burden; however, this can't be applied to bioresorbable scaffold for which adequate lesion preparation 
is recommended.  

AIM: We aimed at assessing the feasibility and safety of direct scaffold implantation based only on angiographic 
assessment in patients presented with non-ST segment elevation acute coronary syndrome. 

METHODS: The study was a retrospective two-centre study conducted over patients diagnosed with NSTE-ACS 
presented to cardiology department at Juan Ramon Hospital, Spain and critical care department, Cairo University 
in the period between February 2016 to May 2017. We included patients for whom we depend only on 
angiographic assessment for decision making whether to directly implant the scaffold or predilate the lesion and 
we excluded patients for whom intracoronary imaging was used at the index procedure either for pre or post-
implantation. The primary outcome of interest was the device-oriented composite endpoints (DOCE) including 
cardiac death, and MI attributed to the target vessel and TLR. The secondary endpoints were the broader patient-
oriented composite outcome (POCE) and scaffold/stent thrombosis. POCE includes all-cause mortality, any MI 
and any revascularisation (including TLR, TVR and revascularisation of non- target vessel) 

RESULTS: Among 46 patients with NSTE-ACS treated with BVS, we did direct implantation in 20 patients (group 
A), and we used pre dilatation in 26 patients (group B). The two groups have similar demographics and clinical 
criteria. Procedural success was obtained in all study population. Mean follow up duration was 12 months. We 
have total of 10% device-oriented composite endpoints in group A versus 15% in group B (p-value = 0.684). We 
didn’t document any cardiac death in both groups. In group B we had one (3.8%) non-fatal MI while there was no 
MI in group A (P-value = 1). In group A we had 2 cases (10%) of TLR while in group B there were 3 cases 
(11.5%) TLR (P-value = 1). We have two cases (7.7%) of TVR in group B and one in group A p-value = 1. All 
cases were planned staged PCI. Scaffold thrombosis occurred in one case in group A (5%) and two cases in 
group B (7.7%) p-value = 1. 

CONCLUSION: With proper lesion selection, direct BVS implantation in all-comers NSTE-ACS patients is feasible 
and safe even without the aid of intracoronary imaging. 

 
 

 

 

Introduction 

 

Despite that drug-eluting stents (DES) with 
biocompatible or biodegradable polymers have a 
considerably improved safety profile and considered a 
standard of care for patients with coronary artery 
disease [1], [2], bioresorbable stents, commonly 
referred to as scaffolds, can provide support to the 

vessel wall for a defined period after angioplasty but 
are subsequently resorbed [3]. 

Current recommendation for the 
bioresorbable vascular scaffold (BRS) implantation is 
plaque preparation with adequate pre dilatation [4], [5] 
however in the setting of large thrombus burden like 
patients with acute coronary syndrome (ACS), 
aggressive pre dilatation may result in an increased 
risk of distal embolization and subsequent flow 
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deterioration [6]. 

Moreover, the culprit lesion in both groups 
has different morphologic patterns. Lesions in ST-
segment elevation myocardial infarction (STEMI) 
tends to be softer, more lipid-rich, with thinner cap 
with more thrombotic burden mainly red thrombus [7] 
making them an ideal substrate for the BRS which is 
not the case for the non-ST segment elevation ACS 
(NSTE-ACS). NSTE-ACS represents a challenging 
subset in which BRS is under-investigated. 

On the other hand, precise vessel/scaffold 
sizing should be performed, preferably with optical 
coherence tomography (OCT), which also allows 
accurate assessment of scaffold apposition [8]. 
However, in the setting of all-comers ACS patients 
intracoronary imaging may not be available especially 
in low- and middle-income countries. We aimed at 
assessing the feasibility and safety of direct scaffold 
implantation based only on angiographic assessment 
in a high-risk group of patients (NSTE-ACS). 

 

 

Methods 

 

The current study was a retrospective two-
centre study conducted over patients diagnosed with 
NSTE-ACS presented to cardiology department at 
Juan Ramon Hospital, Spain and critical care 
department, Cairo University in the period between 
February 2016 to May 2017. 

We included patients for whom we depend 
only on angiographic assessment for decision making 
whether to directly implant the scaffold or predilate the 
lesion and we excluded patients for whom 
intracoronary imaging whether intravascular 
ultrasound (IVUS) or OCT were used at the index 
procedure either for pre or post-implantation. 

We used the ABSORB (Abbott Vascular, 
Santa Clara, CA, USA), the second-generation 
device, BVS 1.1 which is an everolimus-eluting BRS 
composed of Poly-L-lactic acid (PLLA) and Poly-D, L-
lactic acid (PDLLA), designed in in-phase zigzag 
hoops linked by bridges 

When pre dilatation was attempted it was 
done with balloon 0.5 mm smaller or equal to scaffold 
device recommended. In the second group direct 
scaffold implantation was done. Deployment of the 
scaffold was done with slow increase of two 
atmospheres every five seconds until the scaffold is 
completely expanded. The pressure is maintained for 
30 seconds. Post-dilatation, when attempted, was 
done with non-compliant balloon at high pressure (> 
16 atm) and the dilatation limit was 0.5 mm above the 
nominal diameter.  

Clinical follow-up was obtained by the clinical 

visit and/or through telephone contact, according to a 
schedule specific for each site. Major adverse cardiac 
events were collected at discharge and the end of the 
follow-up period. The primary outcome of interest was 
the device-oriented composite endpoints (DOCE) 
including cardiac death; MI attributed to the target 
vessel and TLR [9]. The secondary endpoints were 
the broader patient-oriented composite outcome 
(POCE) and scaffold/stent thrombosis. POCE 
includes all-cause mortality, any MI and any 
revascularisation (including TLR, TVR and 
revascularisation of non- target vessel) [9]. MI 
definitions were based on the most recent universal 
definition of MI [10]. All deaths were considered 
cardiac unless proven otherwise. Stent/scaffold 
thrombosis definitions were based on the Academic 
Research Consortium (ARC) criteria [9].  

Data were coded and entered using the 
statistical package SPSS (Statistical Package for the 
Social Sciences) version 25. Data were summarised 
using mean, standard deviation, median, minimum 
and maximum in quantitative data and using 
frequency (count) and relative frequency (percentage) 
for categorical data. Comparisons between 
quantitative variables were made using the non-
parametric Mann-Whitney test [11]. For comparing 

categorical data, Chi-square (2) test was performed. 
Exact test was used instead when the expected 
frequency is less than 5 [12]. P-values less than 0.05 
were considered as statistically significant.  

 

 

Results 

 

From whole patients who received at least 
one BVS during the mentioned period, forty-six patient 
were enrolled in our study. Those patients received at 
least one BVS depending on visual assessment of the 
angiography without the aid of any intracoronary 
imaging modality during the index procedure. 

Table 1: Clinical characteristics 

 Direct 
(20) 

Predilatation 
(26) 

P value 

Patient Characteristics 
Age 49.85 ± 9.16 52.50 ± 7.40 0.602 
Male sex 16 (80.0%) 17(65.4%) 0.275 
Smoking 15 (75.0%) 20 (76.9%) 1 
Obesity 2 (10.0%) 3 (11.5%) 1 
Dyslipidemia 6 (30.0%) 9 (34.6%) 0.741 
Hyperuricemia 1 (5.0%) 1 (3.8%) 1 
Hypertension 5 (25.0%)0 9 (34.6%) 0.482 
DM 3 (15.0%) 3 (11.5%) 1 
Family history of IHD 0 1 (3.8%) 1 
Clinical Presentation and management 
TIMI risk score 1.9 ± 0.91 2.0 ± 0.85 0.885 
Admission 
diagnosis 

Unstable 
angina 

9 (45.0%) 13 (50.0%) 0.736 

NSTEMI 11 (55.0%) 13 (50.0%) 
Early invasive strategy 15 (75.0%) 21 (80.8%) 0.726 
Elective strategy 5 (25.0%) 5 (19.2%) 
Single vessel disease 17 (85.0%) 20 (76.9%) 0.711 
MVD 3(15.0%) 6 (23.1%) 

 

The enrolled patients were divided into two 
groups. Group A included 20 patients who received 
direct scaffold implantation and group B included 26 
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patients in which pre dilatation was done. Patients' 
demographics, clinical data and risk factors were 
nearly similar in both groups as shown in Table 1. In 
group A 11 patients (55%) had NSTEMI and 9 
patients (45%) had unstable angina, while in group B 
NSTEMI represent 50% (13 patients) and UA 
represent 50% (13 patients), P = value 0.736. Group 
A has TIMI risk score of 1.9 ± 0.91 as compared to 
group B 2.0 ± 0.85, P-value = 0.885. Post-dilatation 
was done in 90% of patients in group A and 88% of 
group B, p-value = 1. Angiographic and procedural 
data are presented in Table 2.  

Table 2: Angiographic and procedural data 

Target 
vessel 

LAD 16 (69.6%) 19 (57.6%) 0.453 

LCX 4 (17.4%) 6 (18.2%) 

RCA 3 (13.0%) 8 (24.2%) 

Post-dilatation 18 (90.0%) 23 (88.5%) 1 
Scaffold size, mm 3.23 ± 0.25 3.04 ± 0.33 0.018 
Scaffold length, mm 18.15 ± 6.06 20.45 ± 6.25 0.140 
Dissection 1 (5.0%) 4 (15.4%) 0.369 
Slow flow 1 (5.0%) 0 (0.0%) 0.435 
No re-flow 1 (5.0%) 0 (0.0%) 0.435 
Stent thrombosis 0 (0%) 0 (0%) ---- 
Side-branch compromise 3 (15%) 6 (23.1%) 0.711 

 

Procedural success was obtained in all study 
population. Offline QCA analysis was done for all 
patients and data are presented in Table 3. Immediate 
clinical success was achieved in all cases. There was 
no significant difference between procedural 
complications in both groups.  

Table 3: QCA data 

 
QCA 

Direct Predilatation P-value 

MLD 1.15 ± 0.31 0.94 ± 0.29 0.008 
RVD 3.02 ± 0.44 2.83 ± 0.46 0.171 
DS % 61.74 ± 11.41 65.47 ± 10.99 0.170 
Acute gain 1.25 ± 0.38 1.17 ± 0.48 0.880 
Late loss 0.52 ± 0.53 -0.65 ± 3.46 0.210 
Late loss index 36.57 ± 24.59 39.43 ± 48.47 0.607 

 

Edge dissection occurred in one patient (5%) 
in group A and 4 patients (15.4%) in group B, p-value 
0.369. Slow flow and no-reflow occurred in 2 patients 
in group A yet this was statistically insignificant, p-
value = 0.435. Side branch compromise occurred in 3 
patients (15%) in group A and in 6 patients (23%) in 
group B p-value = 0.945. Those who had chest pain or 
impaired TIMI flow were treated with either balloon 
dilatation in side-branch ostium or final kissing 
inflation. We didn’t document any in-hospital major 
adverse events. Mean FU duration of this group was 
12 months. Angiographic follow up was done in 7 
patients in group A (35%) while in group B 
angiographic follow up was done in 14 patients (53%) 
P-value = 0.451. During the whole FU period, there 
was a lower incidence of both device-oriented and 
patient-oriented composite endpoints in the direct 
implantation group (group A), yet this was statistically 
insignificant (Table 4). DOCE occurred in 10% in 
group A and in 15% in group B (p-value = 0.684). 
POCE occurred in 15% in group A and 23% in group 
B (p-value = 0.711). We didn’t document any cardiac 
death in both groups. In group B we had one (3.8%) 
non-fatal MI while there was no MI in group A (P-value 

= 1). In group A we had 2 cases (10%) of TLR while in 
group B there were 3 cases (11.5%) TLR (P-value = 
1). One case of TLR in group A was due to very late 
definite scaffold thrombosis and was treated with 
DES. The other case underwent an OCT which 
revealed ISR with neoatherosclerosis and was treated 
with another scaffold. In group B one case of TLR was 
also due to late thrombosis and was treated with DES. 
OCT of the second case revealed diffuse intimal 
hyperplasia and was treated with scoring balloon 
followed by a drug coating balloon (DCB) angioplasty, 
and the third case has neoatherosclerosis and was 
treated with DES. We have two cases (7.7%) of TVR 
in group B and one in group A p-value = 1. All cases 
were planned staged PCI.  

Scaffold thrombosis occurred in one case in 
group A (5%) and two cases in group B (7.7%) p 
value = 1. In group A the patient presented with UA, 
OCT under expanded struts which treated with 
aggressive post dilatation, intracoronary GPIIb-IIIa 
inhibitor and DES. In group B one patients with late 
scaffold thrombosis presented with STEMI three days 
after discontinuation of the Aspirin. Primary PCI was 
done with implantation of a DES. The other patient 
presented with recurrent chest pain and his OCT 
revealed proximal edge dissection that was treated 
with implantation of another scaffold.  

Table 4: Outcome 

Composite end points 

 Direct Predilatation P value 

Death 0 0 --- 
MI 0 1 (3.8%) 1 
TLR 2 (10%) 3 (11.5%) 1 
TVR 1 (5%) 2 (7.7%) 1 
ST 1(5%) 2 (7.7%) 1 

 

 

 

Discussion 

 

In the setting of emergency PCI to an ACS 
patient using the BVS the operators will be faced with 
too difficult decisions. First, whether to predilate the 
lesion as recommended for this specific device or to 
directly implant the scaffold as preferred in lesions 
with high thrombotic burden. The second difficult 
scenario is about the appropriate sizing of the scaffold 
and sizing of the balloons for pre and post dilatation if 
intracoronary imaging is not available which is a 
common scenario in all-comers ACS patients due to 
high cost or limited availability. 

There is no solid data to support decision 
making in this difficult scenario. Several studies 
showed that direct implantation of metallic DES is 
associated with the reduction of flow disturbances 
after primary PCI, better ST-segment resolution as 
well as better survival at 30 days and one year [13], 
[14], [15], [16]. 
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However, in the BVS where pre dilatation is 
highly recommended, data about feasibility and safety 
of direct scaffold implantation is so limited to give 
strong evidence for decision making. 

Adding to the difficulty, the spectrum of ACS 
is not homogenous. The culprit lesion in STEMI 
versus NSTE-ACS has different morphologic patterns. 
Lesions in STEMI tends to be softer, more lipid-rich, 
with thinner cap with more thrombotic burden mainly 
red thrombus [7] making them an ideal substrate for 
BVS which is not the case for the NSTE-ACS.  

To the best of our knowledge, our study is the 
first one to evaluate the immediate and one-year 
outcome of direct BVS implantation in a cohort of 
patient with NSTE-ACS based only on angiographic 
assessment without use of intracoronary imaging. We 
achieved procedural and clinical success in all 
patients. We didn’t report any in-hospital adverse 
events. At 12 months follow up there was no 
significant difference between direct implantation 
group and pre dilatation group as regard composite 
endpoints or scaffold thrombosis.  

Rzeszutko et al., [17] reported the in-hospital 
outcome of 50 ACS patients who received direct 
scaffold implantation. NSTEMI represent 62 % of their 
study population. They also didn’t use OCT for sizing. 
They didn’t report any in-hospital MI, scaffold 
thrombosis or TLR but long-term data were not 
reported.  

Suarez de Lezo et al., [18] studied the 
outcome of direct scaffold implantation and reported a 
5.9% MACE rate 12 months. They reported 0.6% 
death due scaffold thrombosis and 4% TLR however 
there was no significant difference between direct 
implantation group and pre dilatation group. 
Importantly they use intracoronary Imaging (IVUS or 
OCT) in nearly 86%of lesions which allow better sizing 
and ensure good scaffold apposition. 

In the BVS-STEMI-STRATEGY-IT study, 
Alfonso Ielasi et al., [19] evaluate the 30-day outcome 
of BVS in STEMI patients using pre-specified strategy. 
The strategy involved using direct implantation only 
when there is TIMI 2-3 flow after wiring the culprit 
lesion and/or after thrombus aspiration and only when 
the residual stenosis is less than 30%. Otherwise, pre-
dilatation was done. They reported DOCE 0.6% (0.4% 
death and 0.2% TLR) and scaffold thrombosis in 
0.2%. The used intracoronary imaging before 
implantation in 26% of cases and at least after 
implantation in 52% of cases. 

The most important finding of our study is the 
feasibility and good midterm outcome of direct BVS 
deployment in patients with NSTE-ACS. The value of 
an angiographic assessment of a scaffold invisible for 
fluoroscopy was supposed to be limited and does not 
provide information about the scaffold apposition. 
However, this was disproven by our results. However, 
it is not a randomised study, the study sample size is 

relatively small, and the results only allow for raising a 
new principle that needs larger randomised studies to 
prove.  

In conclusion, with proper lesion selection, 
direct BVS implantation in all-comers NSTE-ACS 
patients is feasible and safe even without the aid of 
intracoronary imaging. 

 

 

References 

 

1. Stone GW, Rizvi A, Newman W, et al. Everolimus-Eluting versus 
Paclitaxel-Eluting Stents in Coronary Artery Disease. N Engl J 
Med. 2010; 362(18):1663-1674. 
https://doi.org/10.1056/NEJMoa0910496 PMid:20445180 

2. Stefanini GG, Kalesan B, Serruys PW, et al. Long-term clinical 
outcomes of biodegradable polymer biolimus-eluting stents versus 
durable polymer sirolimus-eluting stents in patients with coronary 
artery disease (LEADERS): 4 year follow-up of a randomised non-
inferiority trial. Lancet. 2011; 378(9807):1940-1948. 
https://doi.org/10.1016/S0140-6736(11)61672-3 

 

3. Waksman R. Biodegradable stents: they do their job and 
disappear. J Invasive Cardiol. 2006; 18(2):70-74.  

4. Tanaka A, Jabbour RJ, Latib A, et al. Bioresorbable vascular 
scaf¬folds: From patient selection to optimal scaffold implantation; 
tips and tricks to minimize device failure. Catheter Cardiovasc 
Interv. 2016; 88(S1):10-20. https://doi.org/10.1002/ccd.26812 
PMid:27797460 

 

5. Everaert B, Wykrzykowska JJ, Koolen J, et al. 
Recommenda¬tions for the use of bioresorbable vascular scaffolds 
in percu¬taneous coronary interventions: 2017 revision. Neth Heart 
J. 2017; 25(7-8):419-428. https://doi.org/10.1007/s12471-017-
1014-z PMid:28643297 PMCid:PMC5513994 

 

6. Ndrepepa G, Kastrati A. Mechanical strategies to enhance 
myocardial salvage during primary percutaneous coronary 
intervention in patients with STEMI. EuroIntervention. 2016; 
12(3):319-328. https://doi.org/10.4244/EIJV12I3A52 
PMid:27320426 

 

7. Ino Y, Kubo T, Tanaka A, et al. Difference of culprit lesion 
morphologies between ST-segment elevation myocardial infarction 
and non-ST-segment elevation acute coronary syndrome: an 
optical coherence tomography study. JACC Cardiovasc Interv. 
2011; 4(1):76-82. https://doi.org/10.1016/j.jcin.2010.09.022 
PMid:21251632 

 

8. Reczuch K, Milewski K, Wąsek W, et al. [Bioresorbable scaffolds 
in the treatment of coronary artery disease. Expert consensus 
statement of the Association of Cardiovascular Interventions of the 
Polish Cardiac Society (ACVI PCS)]. Kardiol Pol. 2017; 75(8):817-
835. https://doi.org/10.5603/KP.2017.0160 PMid:28819961 

 

9. Cutlip DE, Windecker S, Mehran R, et al. Clinical end points in 
coronary stent trials: A case for standardized definitions. 
Circulation. 2007; 115(17):2344-2351. 
https://doi.org/10.1161/CIRCULATIONAHA.106.685313 
PMid:17470709 

 

10. Thygesen K, Alpert JS, Jaffe AS, et al. Third universal definition 
of myocardial infarction. Eur Heart J. 2012; 33(20):2551-2567. 
https://doi.org/10.1093/eurheartj/ehs184 PMid:22922414 

 

11. Chan YH. Biostatistics 102: quantitative data-parametric & non-
parametric tests. blood pressure. 2003; 140(24.08):79-00.  

12. Chan YH. Biostatistics 103: Qualitative Data -Tests of 
Independence. Singapore Med J. 2003; 44(10):498-503.  

13. Möckel M, Vollert J, Lansky AJ, et al. Comparison of direct 
stenting with conventional stent implantation in acute myocardial 
infarction. Am J Cardiol. 2011; 108(12):1697-1703. 

 

https://doi.org/10.1056/NEJMoa0910496
https://doi.org/10.1016/S0140-6736(11)61672-3
https://doi.org/10.1002/ccd.26812
https://doi.org/10.1007/s12471-017-1014-z
https://doi.org/10.1007/s12471-017-1014-z
https://doi.org/10.4244/EIJV12I3A52
https://doi.org/10.1016/j.jcin.2010.09.022
https://doi.org/10.5603/KP.2017.0160
https://doi.org/10.1161/CIRCULATIONAHA.106.685313
https://doi.org/10.1093/eurheartj/ehs184


Nour et al. Angiographically Based Direct Implantation of the Bioresorbable Vascular Scaffold in Non-ST Segment Elevation Acute Coronary Syndrome 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

Open Access Maced J Med Sci. 2019 Aug 15; 7(15):2419-2423.                                                                                                                                                2423 

 

https://doi.org/10.1016/j.amjcard.2011.07.040 PMid:21906709 

14. McCormick LM, Brown AJ, Ring LS, et al. Direct stenting is an 
independent predictor of improved survival in patients un¬dergoing 
primary percutaneous coronary intervention for ST elevation 
myocardial infarction. Eur Heart J Acute Cardiovasc Care. 2014; 
3(4):340-346. https://doi.org/10.1177/2048872614530864 
PMid:24719243 

 

15. Li C, Zhang B, Li M, et al. Comparing direct stenting with 
conventional stenting in patients with acute coronary syn¬dromes: 
a meta-analysis of 12 clinical trials. Angiology. 2016; 67(4):317-
325. https://doi.org/10.1177/0003319715585662 PMid:25964649 

 

16. Dziewierz A, Siudak Z, Rakowski T, et al. Impact of direct 
stenting on outcome of patients with ST-elevation myocardial 
infarction transferred for primary percutaneous coronary 
in¬tervention (from the EUROTRANSFER registry). Catheter 
Cardiovasc Interv. 2014; 84(6):925-931. 
https://doi.org/10.1002/ccd.25266 PMid:24155092 

 

17. Rzeszutko Ł, Węgiel M, Kleczyński P, et al. Direct Absorb 
bioresorbable scaffold implantation in acute coronary syndrome. 
Kardiol Pol. 2018; 76(10):1434-1440. 
https://doi.org/10.5603/KP.a2018.0147 PMid:30067276 

 

18. Suárez de Lezo J, Martín P, Mazuelos F, et al. Direct 
bioresorb¬able vascular scaffold implantation: Feasibility and 
midterm results. Catheter Cardiovasc Interv. 2016; 87(5):E173-
E182. https://doi.org/10.1002/ccd.26133 PMid:26268440 

 

19. Ielasi A, Campo G, Rapetto C, et al. A prospective evaluation 
of a pre-specified Absorb BRS implantation strategy in ST-segment 
elevation myocardial infarction: the BRS STEMI STRATEGY-IT 
study. JACC Cardiovasc Interv. 2017; 10:1855-1864. 
https://doi.org/10.1016/j.jcin.2017.07.023 PMid:28935077 

 

 

 

https://doi.org/10.1016/j.amjcard.2011.07.040
https://doi.org/10.1177/2048872614530864
https://doi.org/10.1177/0003319715585662
https://doi.org/10.1002/ccd.25266
https://doi.org/10.5603/KP.a2018.0147
https://doi.org/10.1002/ccd.26133
https://doi.org/10.1016/j.jcin.2017.07.023

