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Introduction
Cutting balloon angioplasty (CBA) is predominantly used for pre-
paration of difficult lesions. Recent reports describe the use of cut-
ting balloons also prior to implantation of bioresorbable vascular 
scaffolds (BVS)1. As vascular injury and pathological vessel heal-
ing might play a key role in the pathology of peri-interventional 
evagination or aneurysm formation2, we hypothesised that aggres-
sive lesion preparation leads to coronary artery injury resulting in 
vessel dilatation. We therefore aimed to investigate the incidence 
of coronary aneurysms after BVS implantation and to assess the 
safety of lesion preparation with CBA.

Methods
This retrospective analysis comprises consecutive patients with BVS 
implantation in 2013 and 2014 and six-month angiographic follow-up. 
All patients who underwent predilatation prior to BVS implantation 
using the Flextome™ Cutting Balloon™ Dilatation Device (Boston 
Scientific, Marlborough, MA, USA) were assigned to the CBA group, 
whereas all patients treated with conventional balloon angioplasty 

alone were allocated to the conventional BVS group. Two independ-
ent experienced interventional cardiologists blinded to the operator 
performed quantitative coronary angiography (QCA) assessments 
(Philips, Amsterdam, the Netherlands). Coronary aneurysm was defined 
as a dilatation of >1.5 times the reference vessel diameter (RVD).

Statistical analysis was performed using PASW Statistics 18 
software (SPSS Inc., Chicago, IL, USA). Differences were evalu-
ated by chi-square test for discrete variables and Student’s t-test for 
continuous variables. For ordinal data, the Mann-Whitney U test 
was used. A p-value <0.05 was considered statistically significant.

Results
Seventy-two patients with BVS implantation and six-month fol-
low-up QCA were enrolled in this retrospective study. Thirteen 
patients (18.1%) underwent CBA. Table 1 shows the patients 
and procedural characteristics. In the conventional BVS group, 
23 patients were implanted with the metal Magmaris scaffold (for-
merly called DREAMS 2G; Biotronik AG, Bülach, Switzerland), 
and 15 and 21 with the polymeric DESolve® (Elixir Medical 
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Corporation, Milpitas, CA, USA), and Absorb (Abbott Vascular, 
Santa Clara, CA, USA) scaffolds, respectively; in the CBA group 
three patients were implanted with Magmaris, five with DESolve 
and five with Absorb (Figure 1).

Table 1. Patient and procedural characteristics.

BVS BVS+CBA

n
% or 

mean±SEM 
n

% or 
mean±SEM

Age 59 64.2±1.6 13 68.3±3.3

Male* 45 76.3 6 46.2

Clinical presentation

Stable angina 46 78.0 10 76.9

Unstable angina 1 1.7 1 7.7

Silent ischaemia 12 20.3 2 15.4

Site of lesion

Left anterior descending 
(LAD) 23 39.0 8 61.5

Left circumflex (LCX) 14 23.7 3 23.1

Right coronary artery (RCA) 22 37.3 2 15.4

Lesion characteristics

Lesion length (mm) 59 13.2±0.8 13 14.6±1.8

Reference vessel  
diameter (mm) 59 2.9±0.4 13 3.0±0.2

Type B2/C 11 18.6 3 23.1

Level of calcification

None 9 15.3 3 23.1

Mild 19 32.2 4 30.8

Moderate 23 39.0 5 38.5

Severe 8 13.6 1 7.7

Predilatation

Balloon size, mm 59 2. 9±0.5 11 3.4±0.1

Balloon pressure, atm 59 17.1±0.4 11 16.0±0.6

Balloon length, mm 59 14.1±0.5 11 14.7±1.2

Balloon-to-artery ratio 59 0.97±0.1 11 1.03±0.2

Cutting balloon

Cutting balloon  
diameter, mm 13 3.0±0.4

Cutting balloon  
pressure, atm 13 16.6±0.9

Periprocedural  
extensive dissection 3 5.1 2 15.4

BVS

Scaffold diameter, mm 59 3.1±0.1 13 3.2±0.1

Scaffold length, mm 59 21.3±0.5 13 21.7±0.8

Coronary imaging

IVUS 26 44.1 6 46.2

OCT 25 42.4 3 23.1

Post-dilatation

Non-compliant balloon 51 86.4 12 92.3

Balloon size, mm 51 3.3±0.5 12 3.4±0.2

Balloon pressure, atm 51 17.3±0.5 12 16.0±0.6

Balloon length, mm 51 16.4±0.7 12 16.2±1.3

Balloon-to-artery ratio 51 1.09±0.1 12 1.12±0.3

*p<0.05. BVS: bioresorbable vascular scaffold; CBA: cutting balloon 
angioplasty; IVUS: intravascular ultrasound; OCT: optical coherence 
tomography; SEM: standard error of the mean
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Figure 1. Coronary aneurysm formation following scaffold 
implantation. A) Distribution of BVS. B) Frequency of coronary 
aneurysms in the absence or presence of CBA. C) Mean reference 
vessel diameter and maximal BVS diameter per quantitative 
coronary angiography. *p<0.05. BVS: bioresorbable vascular 
scaffold; CBA: cutting balloon angioplasty; SEM: standard error of 
the mean
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Cutting balloon and bioresorbable scaffolds

At six months, the maximal BVS diameter and the relative vessel 
dilatation were significantly higher in the CBA group (conventional 
BVS: 3.26±0.1 mm versus CBA: 3.82±0.3 mm, p=0.014 for max-
imal BVS diameter, and 19.8±2.0% versus 54.4±14.8%, p=0.001 
for relative vessel dilatation). Eight patients (11.1%) with coronary 
aneurysm were identified by QCA, of whom 3/59 (5.1%) patients 
were in the conventional BVS group (one DESolve patient with two 
aneurysms in two different arteries, and two Absorb patients) and 
5/13 (38.5%) patients were in the CBA group (four DESolve, one 
Absorb), p=0.003. No coronary aneurysm was observed in lesions 
treated with the Magmaris magnesium-based scaffold (Figure 1). 
Figure 2 provides details of each coronary aneurysm.

Discussion
Coronary aneurysms should be avoided as they may disturb the 
laminar flow, have been shown to be associated with restenosis and 
stent thrombosis, and may lead to vessel rupture2-4. So far, coro-
nary aneurysm formation after BVS implantation has only been 
described in case reports and one recent study with 90 patients 
treated with Absorb scaffold that found coronary aneurysms in 3% 
and evaginations in 56% of patients2,5.

In our series, lesion preparation with CBA was associated 
with a significantly higher rate of coronary aneurysms at six-
month follow-up (38.5% compared to 5.1%, p=0.003). While 
it is understood that lesions with CBA treatment are probably 

BVS + CBA 1 BVS + CBA 2 BVS + CBA 3 BVS + CBA 4 BVS + CBA 5 BVS 1 BVS 2 BVS 3.1 BVS 3.2

Target vessel RCA LCX LAD RIM LAD RCA RCA LCX RCA

Predilatation Sprinter NC
(3.0 21)
14 atm

–
Sprinter NC
(3.0 12) 
16 atm

Sprinter NC
(2.5 12)
16 atm

Sprinter NC
(2.5 12)
16 atm

Sprinter NC
(2.5 12)
14 atm

Maverick
(2.5 12)
18 atm

Maverick
(3.0 8)
18 atm

Maverick
(3.0 8)
18 atm

Cutting balloon Flextome
(3.5 15)
14 atm

Flextome
(3.0 15)
12 atm

Flextome
(3.0 15)
14 atm

Flextome
(2.5 15)
14 atm

Flextome
(2.5 15)
12 atm

– – – –

Periprocedural 
dissection

– – yes – – – – – yes

Perforation – yes – – – – – – –

BVS 2  DESolve
(3.5 38; 
3.5 18)
14 atm

DESolve
(3.0 18) 
14 atm

DESolve
(3.5 28)
14 atm

DESolve
(3.0 18)
12 atm

Absorb
(2.5 18)
14 atm

Absorb
(3.0 23)
12 atm

Absorb
(3.0 18)
15 atm

DESolve
(3.0 18)
14 atm

2  DESolve
(3.0 14; 
3.25 28)
14 atm

Post-dilatation Sprinter NC
(3.5 21)
18 atm

Sprinter NC
(3.5 12)
16 atm

Sprinter NC
(3.5 21)
18 atm

Sprinter NC
(3.0 12)
16 atm

Sprinter NC
(2.75 12)

14 atm

Sprinter NC
(3.0 21)
12 atm

Sprinter NC
(3.0 12)
20 atm

Sprinter NC
(3.0 12)
14 atm

Sprinter NC
(3.0 12)
14 atm

IVUS/OCT – – – – – – – – –

Post-procedure 
angiography

Follow-up
Maximal vessel 
Ø by QCA [mm]

6 months
3.87

6 months
3.53

12 months
5.12

12 months
3.38

6 months
3.99

12 months
4.49

12 months
4.15

6 months
3.85

6 months
5.07

Vessel dilatation 
by QCA [%]

86 89 135 92% 110 106 74 68 98

Follow-up 
angiography

IVUS/OCT – – yes – – – – – yes

IVUS

– – – – – – – –

OCT

– – – – – – –

Aneurysm QCA

Figure 2. Details of patients with coronary aneurysms. BVS: bioresorbable vascular scaffold; CBA: cutting balloon angioplasty; RIM: ramus 
intermedius; SEM: standard error of the mean
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more complex, we did not see relevant differences in baseline 
characteristics except the gender difference. Aggressive lesion 
preparation with pathological vessel healing is probably the 
underlying key mechanism. The highest frequency of coronary 
aneurysms was found in the DESolve group treated with CBA 
(4/5, 80%), whereas no aneurysm was observed after implan-
tation of the magnesium-based Magmaris scaffold. The patient 
numbers are too low to draw valid conclusions, but one might 
speculate that the early resorption of scaffold struts and mate-
rial characteristics may play an important role. The metal-based 
Magmaris scaffold behaves similarly to a permanent DES, and 
in BIOSOLVE-II no malapposed struts were observed on OCT 
at six-month follow-up6. The relatively high number of coronary 
aneurysms in the DESolve group could be caused by the self-
correcting wall apposition of this device, eventually causing ves-
sel irritation.

Study limitations
The limitations are those of a retrospective, single-centre analy-
sis with a limited number of patients. No systematic intravas-
cular imaging or core laboratory assessments were performed. 
Therefore, our results are hypothesis-generating at best.

Conclusions
The current study suggests that lesion preparation with cutting 
balloon angioplasty is associated with coronary aneurysm forma-
tion in polymeric scaffold implantation. Therefore, CBA should 
be used with caution in this setting. Our results should be con-
firmed in larger multicentre trials, including OCT and core labora-
tory assessments.

Impact on daily practice
Our study raises a caveat and suggests that cutting balloon 
angioplasty for lesion preparation in combination with implan-
tation of polymeric scaffolds should be used with caution due 
to a high risk of coronary aneurysm formation.
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