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Abstract
Aims: The aim of the study was to investigate long-term changes in lumen eccentricity and asymmetry at 
five years after implantation of the Absorb bioresorbable vascular scaffold (BVS).

Methods and results: Out of 101 patients from the ABSORB cohort B trial, 28 patients (29 lesions) 
with serial optical coherence tomography (OCT) examination at four different time points (cohort B1: post-
procedure, six months, two, and five years [n=13]; cohort B2: post-procedure, one, three, and five years 
[n=16]) were evaluated. The longitudinal variance in lumen diameter was assessed by asymmetry index 
(AI). An asymmetric lesion was defined as AI >0.3. The circularity of the lumen or scaffold was evalu-
ated by the eccentricity index calculated as minimal divided by maximal luminal or scaffold diameter per 
cross-section. The lowest lumen eccentricity index within a scaffold segment (EIL) <0.7 was defined as 
an eccentric lesion. Post procedure, an eccentric lesion was observed in 72.4% and became concentric in 
93.1% at five years (post EIL 0.67±0.05 vs. five-year EIL 0.80±0.10, p=0.03) with a modest reduction of the 
lumen area from baseline to five years by 0.75±0.32 mm2. Asymmetric lumen morphology was observed in 
93.1% (n=27) post implantation and persisted until five-year follow-up. On serial OCT analyses, there was 
a substantial increase in the scaffold EI during the first two years (post 0.70±0.06, six months 0.76±0.08, 
two years 0.85±0.07); then, it remained stable whereas the lumen circularity improved further. There were 
no significant differences in major adverse cardiac events regarding the lumen morphology over the five-
year follow-up.

Conclusions: In patients treated with the Absorb BVS, the cross-sectional circularity improved over five 
years while the variance in longitudinal diameters remained. Regaining of lumen circularity is mainly 
caused by reshaping of the scaffold during the first two years.
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Luminal morphological changes after BVS resorption

Introduction
Bioresorbable vascular scaffold (BVS) technology has been devel-
oped to eliminate the deleterious caging effect of the permanent 
metallic stent. The mechanical behaviour of the BVS is differ-
ent from metallic drug-eluting stents (DES). The BVS exhibits 
more lumen eccentricity and asymmetry than a metallic everoli-
mus-eluting stent (EES) as assessed by intravascular ultrasound 
(IVUS) post implantation. The eccentricity and asymmetry of the 
device may cause an inhomogenous strut distribution, which theo-
retically may decrease local drug concentration1 and alter shear 
stress, therefore promoting scaffold failure.

As demonstrated previously, the BVS struts gradually disappear 
over time. The initial eccentricity and asymmetry of the lumen 
may also change according to the full resorption of the struts and 
the remodelling of the vessel wall. Without the permanent metal-
lic caging, the vessels may remodel and return to their origi-
nal physiologic and morphologic state. Karanasos et al reported 
that, after full resorption of the first-generation BVS (ABSORB 
cohort A, n=4), the lumen asymmetry index decreased over time2. 
However, the long-term lumen adaptation after second-generation 
BVS implantation has never been explored.

The aim of this study was to investigate, using optical coher-
ence tomography (OCT), the eccentricity and asymmetry of the 
lumen at five years after implantation of the Absorb™ BVS 
(Abbott Vascular, Santa Clara, CA, USA) and their impact on 
long-term clinical outcomes.

Methods
STUDY DESIGN AND STUDY DEVICE
The ABSORB cohort B trial was a multicentre, prospective, open-
label trial that included 101 patients (102 lesions) treated with the 
second-generation Absorb scaffold. The first 45 patients (cohort B1) 
underwent invasive coronary imaging at six-month, two-year, and 
five-year follow-up, while the other 56 patients (B2) underwent the 
same at one-, three-, and five-year follow-up. The long-term clini-
cal outcomes were reported in all patients who had baseline OCT 
assessment. The clinical endpoint definitions have been published 
elsewhere3. The long-term changes of lumen morphology were 
exclusively reported only in lesions that had serial OCT assessment 
at all time points. The study protocol was approved by all insti-
tutional ethics committees and informed consent was obtained for 
every patient before any intervention was performed.

The Absorb BVS comprises a poly-L-lactide (PLLA) back-
bone coated with an amorphous drug-eluting coating matrix com-
posed of poly-D,L-lactide (PDLLA) polymer containing everolimus 
100 μg/cm2. A pair of radiopaque platinum markers is located 
at the proximal and distal ends of the scaffold. Details of the 
study and treatment procedure have been described previously4.

IMAGING ACQUISITION AND ANALYSIS
OCT ACQUISITION
Over the last five years OCT techniques have evolved. OCT 
acquisition in this study was performed using four different 

commercially available systems: the M2 and M3 time-domain 
systems and the C7 and C8 Fourier-domain systems (all LightLab 
Imaging; Westford, MA, USA). Details of the image acquisition 
have been described previously5.
OCT DATA ANALYSIS
The OCT images acquired post procedure and at follow-up were 
analysed off-line, using proprietary LightLab software (St. Jude 
Medical, St. Paul, MN, USA) and Q-Ivus 3.0 (Medis medical 
imaging systems, Leiden, the Netherlands). The scaffold segments 
and the 5 mm segments adjacent to both edges were analysed at 
1 mm intervals by an independent core laboratory (Cardialysis, 
Rotterdam, the Netherlands).
OCT LUMEN ECCENTRICITY AND LUMEN ASYMMETRY
Lumen diameters in each cross-section were measured through 
each gravitational centre for each sectorial degree6. The variance 
in lumen diameter throughout the scaffold was assessed by an 
asymmetry index. The asymmetry index was calculated per scaf-
fold segment as (1 – [minimal lumen diameter/maximal lumen dia-
meter])7. A lesion was characterised as an asymmetric lesion when 
the value of AI was over 0.31,8,9. Conversely, a lesion with an AI 
≤0.3 was defined as a symmetric lesion.

The eccentricity index was calculated as a parameter for 
the circularity of cross-section using the formula of mini-
mal luminal diameter divided by maximal luminal diameter 
from the same cross-section10. This parameter was calculated 
in all analysed frames and the most eccentric lumen shape 
in the scaffold segment was identified as the lowest value of 
eccentricity index (EIL). A lesion with an EIL ≥0.7 was defined 
as concentric while an EIL <0.7 was defined as an eccentric 
lesion. The distinction between the method of calculation of 
eccentricity index and asymmetry index is illustrated and 
detailed in Figure 1.

The reference lumen area (RLA) was estimated as the mean 
lumen area between the 5 mm proximal and distal segments to 
the edges of the BVS8. Area stenosis (%) was calculated from 
(1– [lumen area at the cross-section of interest/RLA])×100.
CO-LOCALISATION OF POST-PROCEDURAL AND FOLLOW-UP 
OCT
Two post-procedural cross-sections were used as references to 
compare the changes of lumen area and the lumen eccentricity 
index at follow-up. The first cross-section was the site of post-
procedural lowest eccentricity index (EIL), while the second cross-
section was the site of post-procedural highest eccentricity index 
(EIH). The distance from the first cross-section comprising the dis-
tal marker to the EIL or the EIH cross-section was measured in 
the longitudinal view. Co-localisation of the corresponding cross-
sections at all time points was performed by using the distance 
from the distal markers and topographical landmarks, such as side 
branch (SB), vein, pericardium, position and configuration of cal-
cifications, in order to assure a precise co-localisation procedure. 
The serial changes of lumen area, lumen EI and neointimal thick-
ness (reported as mean value of minimal, maximal and mean) in 
matched cross-sections were evaluated.
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STATISTICAL ANALYSIS
All statistical analyses were performed using IBM SPSS Statistics, 
Version 23.0 (IBM Corp., Armonk, NY, USA). OCT analysis was 
performed per lesion. All continuous variables were presented as 
mean±standard deviation (SD) or median and interquartile range 
(IQR; 1st to 3rd quartile) as appropriate. Pairwise comparisons were 
performed by a Wilcoxon signed-rank test. All reported p-values 
were two-sided, and values of p<0.05 were considered statistically 
significant.

Results
BASELINE CLINICAL AND ANGIOGRAPHIC 
CHARACTERISTICS, AND PROCEDURAL DETAILS
Out of 101 patients in the entire cohort, 28 patients (29 lesions) 
had serial OCT at all time points. Thirteen lesions from cohort 
B1 and 16 lesions from cohort B2 were included in the analysis, 
as shown in the flow chart (Figure 2). The patient, lesion and 
procedural characteristics are shown in Table 1. Post-dilation 

was performed in 19 lesions (65.5%) with a maximal post-bal-
loon dilation pressure of 17.79±5.32 atm.

LUMEN MORPHOLOGY AT BASELINE
The baseline OCT results are detailed in Table 2. The post-procedural 
residual area stenosis was 1.0% (IQR –14.1%;13.2%) and the asym-
metry index was 0.39±0.06. Out of 29 lesions, asymmetric morpho-
logy (AI >0.3) was observed in 93.1% of lesions (n=27). The lumen 
EIL was 0.67±0.05. Twenty-one lesions (72.4%) were classified as 
eccentric lesions. The highest eccentricity index (EIH) was 0.92±0.03.

LUMEN MORPHOLOGY AT FIVE YEARS
Overall and individual changes in lumen morphology are presented 
in Figure 3. On average, both the asymmetry index and eccentric-
ity index increased from post procedure to five years (asymmetry 
index: post 0.36±0.05 vs. five-year 0.44±0.11, p<0.001; eccentric-
ity index: post 0.67±0.05 vs. five-year 0.72±0.09, p=0.01), indi-
cating that the lumen became more concentric but longitudinally 

Figure 1. Differences between the methods used to calculate eccentricity index and asymmetry index. Asymmetry index was calculated per 
scaffold segment as (1 – minimal lumen diameter/maximal lumen diameter). Minimal lumen diameter was the minimal value of minimal lumen 
diameter throughout scaffold segment (A1), maximal lumen diameter was the maximal value of maximal lumen diameter throughout scaffold 
segment (A2). Therefore, the minimum lumen diameter and maximum lumen diameter could derive from different cross-sections in the scaffold 
segment. The eccentricity index used the formula of minimal lumen diameter divided by maximal lumen diameter in the same cross-section. 
This parameter was calculated in all analysed frames as shown by the individual purple dots. The most eccentric lumen shape in the scaffold 
segment was identified as the lowest value of eccentricity index. AI: asymmetry index; EI: eccentricity index



e2247

EuroIntervention 2
0
17;1

2
:e

2
24

4
-e

2
2

5
2

Luminal morphological changes after BVS resorption

more asymmetric. The percentage of eccentric lesions decreased 
to 27.6%, whereas the proportion of asymmetric lesions remained 
unchanged (93.1%).

BASELINE LUMEN MORPHOLOGY AND THE LONG-TERM 
CLINICAL OUTCOMES
At baseline, there were 50 patients who had OCT assessment post 
procedure. The asymmetry index was 0.36±0.07 and asymmetric 

morphology (AI >0.3) was observed in 80% of lesions. The 
graphical presentation in Figure 4 shows that major adverse car-
diac events (MACE; a composite of cardiac death, all myocardial 
infarction and ischaemia-driven target lesion revascularisation) 
occurred in 10% of the asymmetric lesions and 10% of the sym-
metric lesions, p=1.00. Similarly, there were no significant differ-
ences in the eccentric lesions and concentric lesions (11.1% vs. 
7.1%, p=0.68) over five-year follow-up.

101 patients (102 lesions) were enrolled in trial

ABSORB Cohort B1
45 patients (45 lesions)

16 patients (16 lesions)
did not have OCT
post implantation

ABSORB Cohort B1
29 patients (29 lesions)

had OCT post implantation

16 patients (16 lesions)
did not have paired OCT

at baseline and at 5 years

13 patients (13 lesions)
had paired OCT at baseline

and at 5 years

ABSORB Cohort B2
56 patients (57 lesions)

35 patients (35 lesions)
did not have OCT post

implantation

ABSORB Cohort B2
21 patients (22 lesions) had OCT

post implantation

7 patients (7 lesions) did
not have paired OCT at
baseline and at 5 years

15 patients (16 lesions)
had paired OCT at baseline and

at 5 years

In total 29 paired serial OCT (lesions) with 4 time points
(post-procedure, 6/12 months, 24/36 months and 60 months, 116 pullbacks)

were analysed (eccentricity index and asymmetry index)

Figure 2. Study flow chart. OCT: optical coherence tomography

Figure 3. Individual asymmetry index and eccentricity index changes of the lumen between baseline and five years. A) Individual changes in 
the asymmetry index where blue lines connect individual cases in which the asymmetry index improves (lower than baseline); the dotted black 
lines connect the individual cases in which the asymmetry index becomes worse (higher than baseline). B) Individual changes in the 
eccentricity index where red lines connect individual cases in which the eccentricity index becomes concentric (EI ≥0.7); the dotted black lines 
connect the individual cases in which it becomes eccentric (EI <0.7). EI: eccentricity index
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SERIAL CHANGES OF LUMEN MORPHOLOGY UP TO FIVE 
YEARS
The changes in the eccentricity index at the site of the EIL were 
assessed in matched cross-sections at all time points (Figure 5). The 
lumen EIL increased substantially from baseline to two-year fol-
low-up in parallel with the scaffold eccentricity index (Figure 5A). 
In the first two years after implantation, the improvement of 
lumen circularity was basically driven by reshaping of the scaf-
fold. From one year to three years, the scaffold eccentricity index 
did not change, whereas the lumen circularity improved further 
(Figure 5B). In this period, the continuous growth of neointima 
contributed to the regaining of lumen circularity, which eventually 

Table 1. Baseline patient and lesion characteristics, and 
procedural details.

Overall
NP=28, NL=29

Baseline patient characteristics

Age, mean±SD 61.4±9.4

Male sex, n (%) 20 (71.4)

Hypertension, n (%) 17 (60.7)

Hyperlipidaemia, n (%) 24 (85.7)

Diabetes, n (%) 1 (3.6)

Current smoker, n (%) 10 (35.7)

Previous myocardial infarction, n (%) 9 (33.3)

Previous PCI, n (%) 7 (25.0)

Stable angina, n (%) 23 (82.1)

Baseline lesion characteristics

Target vessel Left anterior descending 15 (51.7)

Left circumflex 6 (20.7)

Right coronary artery 8 (27.6)

AHA/ACC lesion 
classification*

Type B1 lesion 20 (69.0)

Type B2 lesion 8 (27.6)

Moderate/severe calcification 4 (13.3)

Procedural characteristics

Predilation performed, n (%) 29 (100)

Semi-compliant balloon used for predilation 27 (93.1)

Maximal predilatation balloon diameter, mm 2.63±0.22

Length of predilatation balloon, mm 12.62±1.61

Maximal predilatation pressure, atm 12.00±3.14

Diameter of scaffold implanted, mm 3.0

Scaffold length, mm 18.0

Maximal device balloon inflation pressure, atm 13.17±2.90

Post-dilation balloon performed, n (%) 19 (65.5)

Maximal post-dilatation balloon diameter, mm 3.18±0.19

Maximal post-dilatation pressure, atm 17.79±5.32

Length of post-dilatation balloon, mm 11.70±3.13

Data are shown as mean±SD or median (IQR 1st-3rd) or n (%). *One 
piece of missing data in cohort B2. ACC: American College of 
Cardiology; AHA: American Heart Association; PCI: percutaneous 
coronary intervention

Table 2. OCT findings post-procedure and at 5-year follow-up.

Post-
procedure

5 years
p-value*

N=29 N=29

Reference lumen area, mm2 6.22±1.68 5.83±1.51 0.19

Minimal lumen area, mm2 5.96±0.93 3.84±1.35 <0.001

Mean lumen area, mm2 7.40±1.05 5.98±1.30 <0.001

Minimal lumen diameter, mm 2.40±0.26 1.95±0.39 <0.001

Maximal lumen diameter, mm 3.72±0.26 3.53±0.45 <0.001

Minimal scaffold area, mm2 6.19±0.93 n/a

Mean scaffold area, mm2 7.56±0.98 n/a

Residual area stenosis (%) 1.0
(–14.1;13.2)

34.1
(18.5;45.3) <0.001

Scaffold asymmetry index 0.36±0.05 0.44±0.11 <0.001

In-scaffold lowest lumen 
eccentricity index (EIL)

0.67±0.05 0.72±0.09 0.01

In-scaffold highest lumen 
eccentricity index (EIH)

0.92±0.03 0.94±0.02 0.002

Matched cross-section data at the site of the lowest eccentricity 
index post-procedure

Lumen area at the site of EIL, 
mm2 6.83±1.37 6.09±1.69 0.049

Lumen eccentricity index 0.67±0.05 0.80±0.10 <0.001

Area stenosis at the site of  
EIL (%)

–3.1
(–38.4;6.4)

–1.3
(–22.3;11.9) 0.11

Matched cross-section data at the site of the highest 
eccentricity index post-procedure

Lumen area at the site of  
EIH, mm2 7.65±1.37 6.19±2.09 <0.001

Lumen eccentricity index 0.92±0.03 0.87±0.06 0.008

Area stenosis at the site of  
EIH (%)

–26.7
(–48.4;–11.5)

–1.1
(–28.5;13.5) 0.004

Data are shown as mean±SD or median (IQR 1st-3rd) or n (%). The 
comparison was performed by Wilcoxon signed-rank test. *Comparison 
between baseline and 5 years. EIH: post-procedural highest eccentricity 
index per pullback; EIL: post-procedural lowest eccentricity index per 
pullback 

resulted in similar eccentricity of the lumen and scaffold at three 
years (Figure 5B). Serial changes of neointimal thickness at EIL 
and EIH cross-sections are tabulated in Table 3. The neointimal 
thickness of EIH cross-sections was comparable to that of EIL 
cross-sections.

At five-year follow-up, there was a substantial increase in 
the eccentricity index from baseline (0.67±0.05 to 0.80±0.10, 
p<0.001). The cross-section became more concentric in 82.8% 
with a modest reduction of the lumen area from baseline to five 
years by 0.75±0.32 mm2. However, the reduction of lumen did 
not create a significant area stenosis at the site of EIL (post-pro-
cedure –13.1% [IQR –38.4%;6.4%] vs. five years –1.3% [IQR 
–22.3%;11.9%], p=0.14).

Discussion
The main findings of the current analysis are the following: 1) the 
polymeric device has a high incidence of asymmetry (93.1%) and 
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Luminal morphological changes after BVS resorption

eccentricity (72.4%) of the lumen post implantation; 2) at five-
year follow-up, the lumen shape of the scaffold segment became 
more circular; 3) the lumen asymmetry did not improve in the 
long-term follow-up, suggesting that longitudinal heterogeneity of 
the lumen diameters persisted.

Recently, the prospective randomised controlled ABSORB II 
trial comparing the Absorb BVS and the XIENCE stent (Abbott 
Vascular) reported that high AI (>0.3) was associated with an 
increase in the device-oriented composite endpoint (DoCE), 
mainly driven by myocardial infarction11, suggesting that the 

Figure 4. Distribution of geometrical morphology after scaffold implantation and the incidence of DoCE over five-year follow-up. The scatter 
plot represents the asymmetry index (AI) on the x-axis and the eccentricity index (EI) at the site of the most eccentric lumen on the y-axis. Red 
dots represent cases with major adverse cardiac events.

Table 3. Comparison of neointimal thickness between the lowest eccentricity index cross-section and the highest eccentricity index 
cross-section.

Matched cross-section data
6 months

(N=13, L=13)
1 year

(N=15, L=16)
2 years

(N=13, L=13)
3 years

(N=15, L=16)

At the site of the lowest eccentricity index post-procedure (EIL)

Minimal neointimal thickness at the site of EIL*, µm 15.8±18.3 72.5±69.9 113.8±66.2 105.0±61.5

Maximal neointimal thickness at the site of EIL*, µm 460.8±340.8 400.6±140.3 466.2±150.6 412.5±97.6

Mean neointimal thickness at the site of EIL, µm 204.2±75.7 207.5±81.3 286.2±79.1 261.9±73.4

At the site of the highest eccentricity index post-procedure (EIH)

Minimal neointimal thickness at the site of EIH*, µm 95.4±75.9 71.9±64.0 129.2±74.9 127.5±67.1

Maximal neointimal thickness at the site of EIH*, µm 340.8±130.4 363.1±216.6 403.9±140.2 370.6±139.5

Mean neointimal thickness at the site of EIH, µm 216.9±89.5 196.3±75.5 253.9±78.5 240.0±74.1

Comparison of neointimal thickness

p-value for minimal neointimal thickness# 0.007 0.08 0.58 0.30

p-value for maximal neointimal thickness** 0.18 0.55 0.19 0.33

p-value for mean neointimal thickness¶ 0.79 0.56 0.21 0.27

Data are shown as mean±SD or median (IQR 1st-3rd) or n (%). *represents mean value; #comparison between minimal neointimal thickness of EIL and 
EIH ; **comparison between maximal neointimal thickness of EIL and EIH; 

¶comparison between mean neointimal thickness of EIL and EIH;  
EIH: post-procedural highest eccentricity index value in scaffold segment; EIL: post-procedural lowest eccentricity index value in scaffold segment
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Figure 5. Serial changes of lumen and scaffold area and lumen and scaffold eccentricity index of matched cross-sections at the site of the 
lowest value of the post-procedural eccentricity index in cohort B1 and cohort B2. The bar graphs in green and magenta colours represent 
lumen area and scaffold area, respectively. The bar graphs in orange represent the neointimal thickness in micrometres. The blue circles and 
vertical lines represent the mean and standard error of the mean of EIL post procedure, whereas the red circles and vertical lines represent the 
mean and standard error of the mean of the scaffold eccentricity index at the same cross-section. The EIL substantially increased from baseline 
to two-year follow-up (blue line, panel A), in parallel with the scaffold eccentricity index (red line, panel A). In the first two years after 
implantation, the improvement of lumen circularity is basically driven by the reshaping of the scaffold area. From one year to three years, the 
eccentricity of the scaffold did not change, whereas the lumen circularity improved further (blue line, panel B). The continuous growth of 
neointimal tissue also contributed to the regaining of lumen circularity and eventually resulted in similar eccentricity of the lumen and scaffold 
area at three years (bar graph in orange colour).
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heterogeneity in lumen diameters and lumen areas throughout the 
scaffold could have pathophysiologic implications in early and 
medium-term follow-up. However, the current analysis showed 
that the asymmetric lesions as well as eccentric lesions were not 
associated with MACE at five-year follow-up. The discrepancy of 
the results might be explained by the small sample size and low 
event rates in the trial.

In previous studies where IVUS and OCT were used, both 
modalities showed that the eccentricity did not affect neointi-
mal growth12,13. The current analysis showed similar findings: the 
neointimal thickness between the EIL and EIH cross-sections was 
comparable.

PRACTICAL IMPLICATIONS
Recent IVUS studies have demonstrated that post-procedural 
asymmetry of a stent or scaffold is an independent determinant of 
device-oriented clinical events (DoCE), irrespective of the expan-
sion index11. However, attempting to correct the eccentricity and 
asymmetry of the lumen may be troublesome. Both aggressive pre-
dilation and aggressive post-dilation may correct the lumen eccen-
tricity (calculated in one cross-section); on the other hand, they 
may not be able to change the gap between minimal and maximal 
lumen diameters, due to the fact that the balloon also increases 
the lumen diameters in both cross-sections (Figure 1). Systematic 
aggressive lesion preparation with a non-compliant balloon in 
combination with routine high-pressure post-dilation (with a non-
compliant balloon), as previously reported by Mattasini et al14, 
would be the strategy of choice to avoid the eccentric and asym-
metric lumen morphology.

So far, evidence of eccentric and asymmetric lumen morpho-
logy post implantation and of clinical outcomes is sparse. Online 
OCT guidance during the procedure to correct asymmetric and 
eccentric lumen morphology with shear stress analysis would be 
of interest in further clinical trials.

Limitations
There are several limitations in the present study that should 
be acknowledged. First, the analysis was based solely on the 
cases that had serial OCT at all time points; therefore, it was 
inevitable to have a small sample size with potential selection 
bias. The findings should be interpreted with caution as the 
ABSORB cohort B included relatively simple lesion character-
istics. The results of the present study may not be applicable in 
complex lesions. In addition, the data were derived from sub-
group analysis; therefore, the study is hypothesis-generating in 
nature. Second, pre-procedure OCT images were not available; 
pre-existing asymmetric or eccentric lesions certainly affect 
the scaffold morphology after deployment. Third, the software 
and catheters differed throughout the study period because of 
advances in technology. However, both eccentricity and asym-
metry indices were calculated by using the ratio of lumen dia-
meters; thus, the values would not be influenced by the different 
types of OCT system. Fourth, because of the limited penetration 

of OCT, the present analysis was unable to assess whether there 
was a relationship between the lumen morphological changes 
and plaque burden, plaque progression or regression, alteration 
of plaque type and vessel remodelling. To address the ques-
tions raised above, co-localisation of OCT and IVUS images is 
a prerequisite. Further analyses of plaque composition, vascular 
remodelling and wall shear stress profiling as assessed by IVUS 
may provide more mechanistic details of luminal change over 
time.

Conclusions
In patients treated with Absorb bioresorbable scaffolds, the cross-
sectional circularity improved over five years while the variance 
in longitudinal diameters remained without creating a significant 
stenosis. Regaining of lumen circularity is mainly caused by 
reshaping of the scaffold during the first two years.

Impact on daily practice
The polymeric device has a high incidence of asymmetry and 
eccentricity of the lumen post implantation. Previous IVUS data 
have shown that a post-procedural asymmetric lesion is associ-
ated with one-year clinical events, mainly driven by MI. The 
present study demonstrated that, at five-year follow-up, the 
lumen could regain its circularity but the asymmetry of the 
lumen still persisted. Asymmetric lesions were not associated 
with MACE at five-year follow-up, albeit in a limited sample 
size. The strategies to avoid eccentricity and asymmetry of the 
lumen post implantation remain challenging and need further 
investigation.
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