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Abstract

Introduction: Percutaneous coronary intervention (PCl) is a common method of treatment for patients with coronary artery
disease. One of the most common complications during the PCl procedure is coronary artery dissection. It usually requires an addi-
tional action to assure the patency of the treated vessel.

Aim: The aim of the publication is to describe the occurrence of coronary artery dissection after bioresorbable vascular scaffold
(BVS) implantation. This selected type of PCI procedure is especially interesting because precise target vessel measurement before
BVS implantation is required for optimal determination of scaffold size.

Material and methods: Based on angiographic data gathered in the POLAR ACS Registry, we assessed the frequency of dissec-
tions, their localization, and severity. Based on data regarding patients’ demographic, clinical status, and details regarding treatment
strategy, the factors that could have an influence on the dissection occurrence were identified.

Results: A group of 100 patients included in the analyses. Group A consisted of 9 patients. This group was defined as patients in whom
the significant dissection occurred after the BVS implantation. Group B comprised 91 patients. Both groups were very similar according to
demographic data. The frequency of predilatation was similar; post-dilatation was performed more often in group A but without statistical
significance. The presence of calcification in the target lesion was an independent factor of dissection during the index PCl procedure.

Conclusions: The occurrence of significant dissection can be effectively treated, and the good angiographic results of this treat-
ment immediately after the initial procedure translate into good clinical results in longer follow-up.

Key words: QVA, bioresorbable vascular scaffold, percutaneous coronary intervention, dissection.

Summary

Taking into account the angiographic characteristics of the treated lesions, as well as the treatment strategy, several
significant differences were observed between the studied groups, while one independent risk factor for dissection was iden-
tified: the presence of at least moderate calcifications in the treated segment. The clinical complication rate observed in the
12-month follow-up was very low in the whole group, allowing for the conclusion that the occurrence of significant dissection
can be effectively treated, and the good angiographic results of this treatment immediately after the initial procedure trans-
late into good clinical results in longer, 1-year follow-up.
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ration for stent implantation, and at this point in the
procedure it is usually clinically not significant and could
be treated successfully by stent implantation. However, if
this kind of complication occurs after stent implantation,
usually on the proximal or distal stent edge, it usually
requires additional action to improve the result of the
procedure and assure the patency of the treated vessel.
Usually, a prolonged balloon inflation is sufficient, but
sometimes the additional stent implantation is required,
especially for the treatment of higher-grade dissections.
There are several factors identified that are connected
with higher risk of dissection during the PCI procedure,
such as high-pressure inflations, calcifications in the tar-
get lesion, or overestimation of the device size.

Aim

The aim of the present publication is to describe the
occurrence of coronary artery dissection after bioresorb-
able vascular scaffold (BVS) implantation, which is ob-
served in angiography directly after scaffold implantation.
This selected type of PCl procedure is especially interest-
ing because precise target vessel measurement before
BVS implantation is required for optimal determination
of the scaffold size. What is more, high-pressure inflation,
especially for post-dilatation is not recommended, so the
factors increasing the risk of dissection during PCl proce-
dure with BVS implantation could be different from those
encountered during metallic stent implantation.

Based on angiographic data gathered in the POLAR
ACS Registry, we assessed the frequency of dissections,
and their localization and severity. Based on data regard-
ing patient demographics, clinical status, and details re-
garding treatment strategy, the factors that could have an
influence on the dissection occurrence were identified.

Material and methods
Study material

Dataregarding the strategy and results of BVS implan-
tation were gathered from the Polish Registry of patients
with ACS treated by BVS implantation (POLAR ACS). The
POLAR ACS Registry was compiled in 12 Invasive Cardi-
ology Centres from November 2012 to September 2013.
POLAR ACS was a one-arm prospective observational reg-
istry study, with an independent CoreLab employed for
the angiography analysis (KCRI, Krakow, Poland).

A detailed description of patient demographics, clini-
cal data, as well as QCA analysis was described in a pre-
vious publication [1].

Statistical analysis

The analysis was performed based on standard de-
scriptive statistics. Categorical variables were presented
as percentages. Continuous variables were expressed as
mean with standard deviation or median (interquartile
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range). Differences between groups were compared us-
ing Student’s or Welch'’s t-test, depending on the equal-
ity of variance for normally distributed variables. The
Mann-Whitney U test was used for non-normally distrib-
uted continuous variables or for ordinal variables. Cate-
gorical variables were compared by Pearson’s y? test or
by Fisher’s exact test.

All statistical analysis were performed using JMP®,
Version 13.1.0., SAS Institute Inc., 2016. A p-value < 0.05
was considered as statistically significant.

Results

In total 100 patients were included in the analyses.
This group was divided into 2 subgroups: Group A — dis-
section group, with patients in whom dissection was
observed in angiography, and Group B — no-dissection
group, without significant dissection observed in QCA af-
ter BVS implantation.

Group A consisted of 9 patients (9%, 9 lesions). This
group was defined as patients in whom significant dis-
section occurred after BVS implantation. Dissection was
considered ‘significant” when, according to the operator,
it required an additional action to treat this complication.
This intervention was in most cases an additional stent
implantation (8 patients; in 4 patients one addition-
al BVS, in 1 patient 2 additional BVS; in 3 patients one
additional metallic stent) and prolonged inflation of bal-
loon catheter (1 patient). Group B comprised 91 patients
(92 lesions).

Dissection after predilatation, before BVS implantation,
occurred in 22 patients, and in 17 of them it was covered
by BVS implantation with optimal angiographic results.
Five of them were finally in the dissection group. In another
4 patients from the dissection group, dissection appeared
after BVS implantation and required additional interven-
tion, but it was absent after predilatation. The description
of dissection according to the NHLBI classification [2] is
presented in Table I. Examples of angiographic images of
individual dissection classes are shown in Table II.

Both groups are very similar according to demograph-
ic data (Table I). More than one stent was often implant-
ed in the dissection group as a consequence of group
definition.

The treatment strategy in both study groups was sim-
ilar. The frequency of predilatation was similar; post-dila-
tation was performed more often in group A but without
statistical significance. The balloon catheter for predila-
tation as well as for post-dilatation was shorter than the
implanted BVS (Table I11).

In Group B the predilatation (p = 0.0434; Table IlI),
stent implantation (p = NS; Table Ill), and post-dilatation
(p = 0.0444; Table IV) were performed with lower pres-
sure than in group A.

At baseline, the length of the treated lesion was sim-
ilar in both groups (p = NS; Table IlI). Pre-dilatation in
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Table I. Demographic and medical characteristic of the study groups

Parameter Group A - dissection Group B - no dissection P-value
(n=9) (n=91)

Age [years] mean + SD 63.44 +8.85 62.73 +11.11 0.8518
BMI [kg/m?] mean + SD 29.87 £3.66 27.90 +4.34 0.1688
Previous Ml (%) 11.11 18.39 0.5661
Previous PCl (%) 22.22 2414 0.8972
Previous CABG (%) 12.50 6.90 0.5914
Diabetes mellitus (%) 22.22 28.74 0.6725
Hypertension (%) 88.89 74.71 0.3068
Smoking (%) 22.22 48.10 0.1271
Previous stroke (%) 11.11 1.19 0.1393
Family history of CABG (%) 33.33 32.73 0.9761
Initial diagnosis (%):

STEMI 11.11 14.13 0.8782

NSTEMI 33.33 39.13

UA 55.56 46.74
The type of dissection that re- =
quired intervention, n (%):

A 0 =

B 2(22) =

C 2(22) =

D 3(33) -

E 2(22) =

Group B was performed with a longer balloon catheter,
which had a smaller diameter than in Group A. The dif-
ference in balloon catheter length used for second pre-
dilatation was statistically significant (p = 0.0464; Ta-
ble V). Nominal logistic regression indicated the presence
of calcification in the target lesion as an independent
factor of dissection during the index PCl procedure (OR =
1.2-42.7; p = 0.0325).

Detailed analysis of pre-dilatation and post-dilatation
strategy leads to the conclusion that in Group B, without
significant dissection, the diameter of balloon catheters
was less than in Group A, but post dilatation the diam-
eter of balloon catheters was higher in Group B. These
differences were without statistical significance.

The clinical complication rate observed in 12-month
follow-up was very low in the whole group; it was one
stent thrombosis with myocardial infarction and target
vessel revascularization and one non-target vessel revas-
cularization. Both events occurred in group B, without
significant dissection during the initial procedure.

Discussion and conclusions

Dissection during the PCl procedure with BVS im-
plantation, which required additional stent implanta-
tion, occurred in 9% of the study population. Patients
with clinically significant dissection had a demographic
and medical profile similar to the patients without this
complication. Predilatation in patients with clinically sig-
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nificant dissection was performed with shorter balloon
catheters but with higher inflation pressure; BVS implan-
tation and post-dilatation were performed with higher
inflation pressure than in patients without significant
dissection. The presence of at least moderate calcifica-
tions in the treated segment turned out to be an inde-
pendent risk factor for significant dissection.
Calcifications, as well as the suboptimal selection
of the balloon catheter diameter, the presence of oth-
er lesions in the treated artery, and the lesion length,
have been identified as dissection risk factors during
percutaneous coronary angioplasty procedures [3]. The
above-mentioned risk factors in most cases were quite
effectively eliminated by selecting lesions in the coronary
arteries that can be optimally treated with BVS implanta-
tion, as well as by paying special attention to the precise
dimensioning of the treated lesion, and selection of the
size of the stent and balloon catheter for predilatation.
The obtained results suggest that the angiographic as-
sessment often underestimates the presence of calcifica-
tions, which is confirmed by studies using intravascular
imaging techniques, in which the percentage of calcifica-
tion in the general population of patients undergoing in-
vasive cardiology procedures reaches as much as 75% [4].
The published frequency of dissections after BVS im-
plantation depends on the method of visualization; in
OCT it is reported at up to 40% of lesion [5], while in
angiographic assessment it is usually less than 10% [4].
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Table II. Coronary artery dissection — classification

Type A —small radiolucent area within the lumen of the vessel Type B — linear, nonpersistent extravasation of contrast; parallel
with minimal or no persistence of contrast after the dye has tracts, intimal flaps, or double lumens separated by a radiolucent
cleared. area during contrast injection, with minimal or no persistence after

the dye clearance.

Type C —extraluminal persisting extravasation of contrast; dissec- Type D —spiral-shaped filling defect, often persistent staining
tions appear angiographically as contrast outside the coronary lu-  after contrast clears from the vessel.

men with persistence of contrast in the area after clearance of dye

from the coronary lumen (appears as a cap within the contours of

the coronary artery).

Type E — persistent lumen defect with delayed anterograde flow. ~ Type F —filling defect accompanied by total coronary occlusion.
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Table lIl. Invasive treatment strategy — predilatation and BVS implantation

Parameter Group A - dissection  Group B - no dissection P-value
(n=9) (n=91)
Lesion length [mm] mean + SD 17.9 9.9 15.1+5.4 0.4259
Thrombectomy (%) 0.00 (0) 13.04 (12) 0.1219
Predilatation (%) 88.89 (8) 90.22 (83) 0.9002
Calcification — moderate and severe (%) 444 (4) 8.9 (8) 0.0018*
Number of predilatation (%) 0:11.11 (1) 0:9.78 (9) 0.2512
1: 55.56 (5) 1: 75.00 (69)
2:3333(3) 2:9.78 (9)
3:0.00 (0) 3:5.43 (5)
Max diameter of balloon for predilatation [mm] mean + SD 2.93+0.35 2.81+0.42 0.4806
Max length of balloon for predilatation [mm] mean + SD 15.29 +2.36 16.60 +3.06 0.2774
Max inflation pressure of balloon for predilatation [atm] mean + SD 16.00 +2.83 13.44 +£3.23 0.0434*
Difference max diameter of balloon for predilatation and BVS diame- —0.07 +0.19 -0.28 +0.36 0.1191
ter [mm] mean + SD
Difference between maximal predilatation balloon length and maxi- —-9.86 +5.24 —6.08 +4.77 0.0804
mal BVS length [mm] mean + SD
Number of implanted BVS (%) 1: 44.44 (4) 1: 92.39 (85) 0.0011*
2: 44.44 (4) 2:7.61(7)
3:11.11 (1) 3: 0.00 (0)
Inflation pressure of 1 BVS [atm] mean + SD 15.11 +2.03 13.68 +2.55 0.0866
Table IV. Invasive treatment strategy — post-dilatation details
Variable Group A — dissection  Group B - no dissection P-value
Post-dilatation (%) - 39.13 +36 0.1119
Max diameter of balloon for post-dilatation [mm] mean + SD 3.00 +0.42 3.28 +0.40 0.0751
Difference max diameter of balloon for post-dilatation and BVS diam- 0.08 +0.13 0.14 +0.22 0.4996
eter [mm] mean + SD
Max length of balloon for post-dilatation [mm] mean + SD 18.00 +2.45 15.70 +4.03 0.0701
Difference max length of balloon for post-dilatation and BVS length —5.00 +7.21 —7.45 +£5.00 0.3502
[mm] mean + SD
Max inflation pressure of balloon for post-dilatation [atm] mean + SD 18.00 £1.26 15.82 +3.48 0.0444*
Table V. Invasive treatment strategy — predilatation details
Variable Group A - dissection Group B - no dissection P-value
First predilatation:
n 7 50
Balloon length [mm] mean + SD 15.29 +2.36 16.30 +2.96 0.3906
Balloon diameter [mm] mean + SD 2.71+0.39 2.64 +0.47 0.6778
Inflation pressure [atm] mean + SD 15.71 £3.35 13.36 £3.24 0.0666
Second predilatation:
n 3 14
Balloon length [mm] mean + SD 12.67 +4.04 17.50 +£2.59 0.0464*
Balloon diameter [mm] mean + SD 3.00 +0.50 2.77 +0.73 0.6118
Inflation pressure [atm] mean + SD 13.33 £1.15 12.86 +2.54 0.6027
Third predilatation:
n 0 5
Balloon length [mm] mean + SD - 19.00 £2.24 -
Balloon diameter [mm] mean + SD - 2.30+0.27 -
Inflation pressure [atm] mean + SD - 13.60 +2.61 -
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In previous publications, post-dilatation of bioresorb-
able scaffolds was assessed as a safe procedure, which
significantly improved the scaffold apposition without
inducing higher rates of edge dissection or strut fracture
[6]. The presented data confirm the safety of post-dilata-
tion because in more than 66% of patients with signifi-
cant dissection, dissection appeared at an early stage of
the procedure, after predilatation.

The clinical complication rate observed in 12-month
follow-up was very low in the whole group; 2 re-PCls oc-
curred in patients without significant dissection during
the initial procedure. There was no association between
dissections and MACE occurrence in the long-term fol-
low-up. This observation is consistent with a previous re-
port in which the 12-month major adverse cardiac event
rate was similar between patients with and without dis-
sections [7-10]. The results of 1-year follow-up allow for
the conclusion that the occurrence of significant dissec-
tion can be effectively treated, and the good angiograph-
ic results of this treatment immediately after the initial
procedure translates into good clinical results in longer,
1-year follow-up.

The presented study has several limitations; one of
them being the relatively small group of patients. More-
over, the diagnosis of dissection was based only on the
analysis of the angiographic image of the vessel, and no
intravascular imaging was performed.
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