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EDITORIAL COMMENT

Does Asymmetric Expansion of
Bioresorbable Vascular Scaffolds
Cause Stent Failure?*
Myeong-Ki Hong, MD,a,b,c Jung-Sun Kim, MDa,b

B

ioresorbable vascular scaffolds (BVSs) have

obtain an optimal scaffold area as well as symmetric

been introduced in clinical practice to over-

scaffold expansion. Furthermore, their subsequent

come the limitations of metallic stents. First-

clinical implications should be clariﬁed.

generation metallic drug-eluting stents (DES) were
developed to decrease in-stent restenosis of bare-
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metal stents (1). However, incomplete endothelial

In this issue of JACC: Cardiovascular Interventions,

coverage and excess inﬂammation might be associ-

Suwannasom et al. (5) discussed the relationship of

ated with late DES thrombosis (2). Next-generation

stent/scaffold expansion and symmetricity between

(second- and third-generation) DES were modiﬁed

metallic everolimus-eluting stents (EES) versus BVS,

with adequate amounts of drugs, better biocompat-

and subsequent clinical outcomes at 1-year follow-up

ible or biodegradable polymers, and thinner stent de-

in the ABSORB II (A bioresorbable everolimus-eluting

signs, which decrease DES thrombosis (3). Although

scaffold versus a metallic everolimus-eluting stent for

recent stent technology has led to advances in DES

ischaemic heart disease caused by de-novo native

performance, the metallic stent platform remains

coronary artery lesions) trial. The authors applied the

permanently in the vessel wall, which can be an

MUSIC (Multicenter ultrasound stenting in coronaries)

obstacle to repeated dilation of the lesion in cases of

criteria for optimal scaffold/stent expansion, the

in-stent restenosis. Neoatheroscleosis is another

asymmetry index (AI) (derived from different several

issue that is observed in approximately 25% of DES

cross sections) and the eccentricity index (derived

in-stent restenotic lesions during long-term follow-

from the same single cross section) in this study (6). As

up (4). Therefore, complete vascular healing of

expected, metallic EES expanded more symmetrically

treated lesions and the disappearance of stent mate-

and concentrically than BVS immediately after stent-

rial may be ideal for patients with coronary artery dis-

ing procedures. Optimal stent expansion was achieved

ease

follow-up.

at higher rates in metallic EES (20%) than BVS (8%).

Currently available BVS are composed of a poly-L-

An AI >0.3 predicted device-oriented composite end-

lactic acid-based polymer 154 m m in thickness, which

points in univariate analysis for BVS (p ¼ 0.03), but not

has a less tolerant mechanical proﬁle than metallic

metallic EES (p ¼ 0.66) (see Table 4 in Suwannasom

DES. During BVS implantation it may be cautious to

et al. [5]). Asymmetric expansions of stents including

in

terms

of

long-term

clinical

both BVS and EES were associated with greater
numbers of clinical events at 1 year (6.9% vs. 1.8% in
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symmetric expansion; p ¼ 0.007), mostly driven by a
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higher incidence of periprocedural myocardial infarc-
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tion (4.5% vs. 1.8% in symmetric expansion; p ¼ 0.09).
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signiﬁcant in BVS (hazard ratio: 9.19; 95% conﬁdence

Both authors have reported that they have no relationships relevant to

interval: 1.19 to 70.60; p ¼ 0.03), but not in metallic EES
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(hazard ratio: 1.51; 95% conﬁdence interval: 0.25 to
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9.35; p ¼ 0.65) (see Figure 3 in Suwannasom et al. [5]).

intravascular imaging on favorable long-term clinical

This suggests that this parameter of AI could be useful

outcomes was reported in EES-treated diffuse long

for BVS implantation, but not for metallic EES

lesions in a previous intravascular ultrasound study

implantation. The clinical implications of asymmetric

(11). Although intravascular imaging modalities are

expansion remain unclear in metallic DES. Although a

useful for

previous study reported an association between the

angiography-guided

asymmetric expansion of metallic DES and thrombus

showed a 70% decrease in scaffold thrombosis

formation inside the stent, other reports did not show

compared to previous BVS registries (12). At this time,

any differences in neointimal hyperplasia or in clinical

the utility of imaging-guided BVS implantation should

outcomes between concentric and eccentric stent

be tested in comparison with recently proposed

expansion conditions (7–9). Although the current

angiography-guided strategies.

guiding BVS implantation, the new
BVS

implantation

strategy

study hints that there might be unfavorable effects of

The current study has statistical limitations in terms

asymmetric EES expansion, the number of EES-treated

of patient assessment and procedural factors affecting

patients enrolled in this study was too small to draw

clinical outcomes because of its low 1-year event

clear conclusions.

rate. In addition, most events were derived from

Next, how can we achieve optimal and symmetric
stent

expansion?

The

adequate

and

symmetric

peri-procedural myocardial infarctions, which are
not considered long-term clinical outcomes, but

expansion of BVS is usually affected by underlying

procedure-related

plaque characteristics and burden. A previous optical

intervention indices including symmetricity should

coherence tomography study of BVS demonstrated the

be investigated with follow-up angiographic or intra-

relationship between stent eccentricity and extent of

vascular imaging for their inﬂuence on the degree of

calciﬁed or ﬁbrous plaque (10). Pre-stent lesion prep-

neointimal proliferation and scaffold healing patterns,

aration with appropriately sized balloon catheters was

which can provide more useful information to explain

a crucial step. Imaging guidance such as intravascular

the underlying mechanism for future clinical events.

ultrasound or optical coherence tomography can pro-

Lastly, although AI >0.3 may be a more meaningful

vide more accurate information regarding vessel size

parameter than the eccentricity index, easily appli-

and plaque characteristics for obtaining adequate

cable criteria are necessary to assess optimal scaffold

modiﬁcations of plaque for optimal stent expansion. In

expansion in daily catheterization procedures for

this study, post-stent balloon dilation was more

large numbers of patients scheduled for BVS implan-

frequently

expansion

tation. The use of AI is more complicated than that

groups, which might be associated with a higher inci-

of the eccentricity index because the calculation of

dence of periprocedural myocardial infarction. Theo-

AI is derived from several different cross sections

retically, proper lesion preparation should result in a

in the whole scaffold segment, not a single cross

greater likelihood of optimal symmetric stent expan-

section.

performed

in

asymmetric

events.

Furthermore,

post-

sion, which may reduce the frequency of post-stent

In conclusion, this paper suggests that symmetric

balloon dilation. This concept is more relevant to BVS

BVS, not EES, expansion is necessary to reduce the

implantation because BVS implantation is more resis-

frequency of device-related clinical events. Clinicians

tant to expansion and is easier for scaffolding fractures

should endeavor to correct stent symmetricity.

compared to metallic stents when post-stent dilation
with bigger balloons or higher pressure is applied.

REPRINT REQUESTS AND CORRESPONDENCE: Dr.

Therefore, pre-intervention surveillance with intra-

Myeong-Ki Hong, Division of Cardiology, Severance

vascular imaging may be emphasized to prepare

Cardiovascular Hospital, Yonsei University College of

lesions before stent implantation and to promote

Medicine,

selection of adequate BVS size. The impact of

Seoul, Korea. E-mail: mkhong61@yuhs.ac.

03722

Yonsei-ro

50-1,

Seodaemun-gu,

REFERENCES
1. Moses JW, Leon MB, Popma JJ, et al. Sirolimus-

of

eluting stents versus standard stents in patients
with stenosis in a native coronary artery. N Engl J
Med 2003;349:1315–23.

2435–41.

2. Finn AV, Joner M, Nakazawa G, et al.
Pathological correlates of late drug-eluting
stent thrombosis: strut coverage as a marker

endothelialization.

Circulation

2007;115:

3. Garg S, Serruys PW. Coronary stents: looking
forward. J Am Coll Cardiol 2010;56:S43–78.
4. Lee SY, Shin DH, Mintz GS, et al.
Optical coherence tomography-based evaluation

of instent neoatherosclerosis in lesions with more
than 50% neointimal cross-sectional area stenosis.
EuroIntervention 2013;9:945–51.
5. Suwannasom P, Sotomi Y, Ishibashi Y, et al. The
impact of post-procedural asymmetry, expansion,
and eccentricity of bioresorbable everolimuseluting scaffold and metallic everolimus-eluting

Hong and Kim

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 9, NO. 12, 2016
JUNE 27, 2016:1243–5

Asymmetric Expansion of BVS

stent on clinical outcomes in the ABSORB II trial.
J Am Coll Cardiol Intv 2016;9:1231–42.

hyperplasia following sirolimus-eluting stent implantation. Am J Cardiol 2005;96:1404–7.

6. de Jaegere P, Mudra H, Figulla H, et al. Intravascular ultrasound-guided optimized stent
deployment. Immediate and 6 months clinical and
angiographic results from the Multicenter Ultrasound Stenting in Coronaries Study (MUSIC Study).
Eur Heart J 1998;19:1214–23.

9. Kim BK, Ko YG, Oh S, et al. Comparisons of the
effects of stent eccentricity on the neointimal
hyperplasia between sirolimus-eluting stent
versus paclitaxel-eluting stent. Yonsei Med J
2010;51:823–31.

7. Otake H, Shite J, Ako J, et al. Local determinants
of thrombus formation following sirolimus-eluting
stent implantation assessed by optical coherence
tomography. J Am Coll Cardiol Intv 2009;2:459–66.
8. Kaneda H, Ako J, Honda Y, et al. Impact
of asymmetric stent expansion on neointimal

10. Shaw E, Allahwala UK, Cockburn JA, et al.
The effect of coronary artery plaque composition, morphology and burden on Absorb bioresorbable vascular scaffold expansion and
eccentricity - a detailed analysis with optical
coherence tomography. Int J Cardiol 2015;184:
230–6.

11. Hong SJ, Kim BK, Shin DH, et al.
Effect of intravascular ultrasound-guided vs.
angiography-guided everolimus-eluting stent implantation: the IVUS-XPL randomized clinical trial.
JAMA 2015;314:2155–63.
12. Puricel S, Cuculi F, Weissner M, et al. Bioresorbable coronary scaffold thrombosis: Multicenter comprehensive analysis of clinical
presentation, mechanisms, and predictors. J Am
Coll Cardiol 2016;67:921–31.

KEY WORDS asymmetric stent expansion,
bioresorbable vascular scaffold, optical coherence
tomography

1245

