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Abstract

Background To evaluate the efficacy of paclitaxel-coated balloons (SeQuent Please®) for large de novo coronary lesions
with diameters greater than 2.8 mm.

Methods We performed a retrospective study of 527 consecutive patients with 595 de novo lesions (222 lesions) that com-
prised the large vessel disease (LVD) group, with a reference diameter (RD) >2.8 mm; the other 373 lesions comprised the
small vessel disease (SVD) group, with a RD <2.8 mm who received drug-coated balloon (DCB) angioplasty at the Beijing
Hospital, Beijing, China. Sixty-eight patients with 91 lesions, including 45 LVD lesions, underwent coronary angiography
at an average 10.7 months after DCB intervention. Clinical characteristics were recorded, and coronary angiograms were
analysed with Quantitative Coronary Angiography (QCA) software.

Results The patients in the LVD group were much younger than those in the small vessel group (61.7 £ 11.3 vs. 63.8 +11.7,
P=0.003), and fewer LVD patients had diabetes (27.0 vs. 57.8%, P=0.001), three-vessel disease (37.5 vs. 52.6%, P=0.003)
and complex lesions (37.8 vs. 48.8%, P=0.009) than those in the SVD group. Lesion preparations for LVD were more
complicated than for SVD, such as 40.1% of lesions required the additional use of a cutting or scoring balloon (P=0.004),
and 21.2% lesions required non-compliant (NC) balloons (P <0.001). Coronary dissections occurred in 63(28.3%) lesions in
the LVD group but bail-out drug-eluting stent (DES) implantation was required only in one lesion (0.5%), which were both
comparable with those in the SVD group. The success rate of DCB intervention was quite high and also similar in the LVD
group and SVD group (99.5 vs. 99.7%, P> 0.05). QCA analysis showed that the follow-up minimal lumen diameter (MLD)
was significantly increased compared with the MLD immediately post angioplasty both in the SVD group (1.75+0.48 vs.
1.58+0.31 mm, P=0.008) and the LVD group (2.26 +0.66 vs. 2.09 +0.40 mm, P=0.067). At an average of 10.1 months
of clinical follow-up, the major adverse cardiovascular event (MACE) rate was 0% in the LVD group and 1.4% in the SVD
group, with target lesion revascularization (TLR) rates of 0% and 1.1%, respectively. No death was observed in either group.
Conclusions DCB for de novo coronary lesions with diameters greater than 2.8 mm was as safe and effective as for small
vessel lesions, suggesting that the DCB-only strategy is also feasible in large de novo lesions intervention.
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Introduction However, complications following DES angioplasty, such

as restenosis, late in-stent thrombosis [1], bleeding risk

At present, percutaneous coronary intervention (PCI) with
DES implantation is still the mainstay of non-pharmaco-
logical therapy for symptomatic coronary heart disease.
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associated with long-term double anti-platelet therapy
(DAPT) [2], stent fracture or allergic to metal or polymer,
are of great concern. DCB may be an alternative interven-
tion strategy to DES due to its relatively simple procedure,
reduced use of contrast agents during surgery, shorter dura-
tion (1-3 months) of post-operation DAPT and absence of
metal and polymer residue. In recent years, numerous tri-
als regarding the use of DCB to treat de novo lesions have
concluded that the immediate- and long-term outcomes
post DCB intervention are non-inferior to those post DES
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[3-6]. However, most of these trials were limited to small
vessel disease (SVD). No specific report regarding a DCB-
only strategy for large de novo coronary lesions with diam-
eters >2.8 mm is currently available. In the present study, we
retrospectively observed patients who received DCB alone
for de novo coronary lesions at our hospital and compared
the clinical efficacy of DCB for LVD with that for SVD.

Methods
Study design

We performed a retrospective study of 527 consecutive
patients with 595 de novo lesions who received paclitaxel
DCB (SeQuent Please®, B. Bruan Melsungen AG, Berlin,
Germany) angioplasty to treat de novo coronary lesions at
the Beijing Hospital from May 1st 2014 to July 31st 2017.
Lesions with a reference vessel diameter (RD) >2.8 mm
were defined as LVD, and lesions with an RD of <2.8 mm
were defined as SVD. The LVD group included 200 patients
with 222 lesions, and the SVD group included 327 patients
with 373 lesions. All patients underwent clinical follow-up
and a subset of 86 patients also underwent angiographic fol-
low-up. The clinical data and coronary angiogram results of
these patients were analysed.

Interventional procedure

Cardiac intervention was performed through the radial or
femoral artery. Patients received a loading dose of 300 mg
of aspirin and 300 mg of clopidogrel the day before the pro-
cedure. Heparin was given as an initial bolus of 70-100 U/
kg body weight with an additional dose of 1000 IU admin-
istered every hour. Glycoprotein IIb/IIla antagonists were
administered at the operator’s discretion. After intracoro-
nary injection of nitroglycerin (100-200 pg), baseline angi-
ography of the target vessel was performed with at least
two near-orthogonal views showing the target lesion free of
foreshortening and vessel overlap. According to the recom-
mendations for treatment of small vessel de novo lesions
from How to Use the Drug-coated Balloon: Recommenda-
tions by the German Consensus Group [7], written by Kle-
ber et al., conventional balloon pre-dilation, NC balloon,
cutting balloon, scoring balloon (also known as dual wire
balloon) or non-slip element(NSE) balloon dilation with a
balloon/vessel diameter ratio of 0.8-1.0 should be performed
to reduce the occurrence of intimal dissection prior to the
use of a paclitaxel-releasing balloon catheter. If the final
outcome of pre-dilation was satisfactory, i.e., with <30%
residual stenosis, TIMI grade 3 flow, and no dissection of
the lesion or type A/B dissection based on NHLBI65 crite-
ria [8], the patient was regarded eligible for DCB therapy.

For DCB intervention, the balloon/vessel diameter ratio was
still 0.8—1.0, and both ends of the balloon extended beyond
both margins of the lesion by 2-3 mm under a pressure of
8-10 atm that lasted for at least 30 s. If re-dilation was nec-
essary after the DCB was released, only a balloon without
drug coating was allowed under all circumstances to avoid
drug overdose. Each DCB catheter was used once. If the
QCA determined that residual stenosis was <30% and the
TIMI flow was grade 3, the procedure was considered suc-
cessful. If an apparent dissection (i.e., of NHLBI65 type C
or above) occurred and the TIMI flow was below grade 3,
the DCB intervention was considered a failure, and bailout
stenting with DES was performed.

Quantitative coronary angiography (QCA)

All targeted coronary lesions of enrolled patients were ana-
lysed by the built-in QCA software of the Allura Xper FD20
Angiography System (Philips Healthcare, Netherlands). Two
blinded personnel measured and recorded the RD, minimal
lumen diameter (MLD), length of lesion, percent diameter
stenosis and percent area stenosis. For each lesion, measure-
ments were performed in triplicate, and the mean value was
obtained.

Statistical methods

Data were analysed with SPSS 22.0 statistical software
(IBM, Munich, Germany). Quantitative data with a normal
distribution were expressed as X + s. An unpaired ¢ test was
used to analyse the quantitative data in the LVD group and
SVD group, and a paired ¢ test was used to analyse pre-PClI,
post-PCI and follow-up quantitative data. Qualitative data
were expressed as rates or percentages. Fisher’s exact test
was used for between-group comparisons. A two-sided test
was applied, and a P value of less than 0.05 indicated a sta-
tistically significant difference.

Results
Patient and lesion characteristics

Compared with the patients in the SVD group, the patients
in the LVD group had a lower mean age and a lower rate of
concomitant diabetes. The other risk factors were similar for
the two groups. There was no between-group difference in
the percentage of subtypes of coronary heart disease (CHD),
and unstable CHD was the predominant subtype in both
groups. Three-vessel disease was less common in the LVD
group than in the SVD group, as shown in Table 1.

Target lesions on the right coronary or its branches were
more common in the LVD group, while in the SVD group,
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Table 1 Patient baseline

o LVD group SVD group P value
characteristics (>2.8 mm) (<2.8 mm)
(n=200) (n=327)

Age (years)? 61.7+11.3 63.8+11.7 0.033
Male (%) 149 (74.5) 223 (68.2) 0.123
BMI* 26.0+3.0 255+3.2 0.140
Smoking (%) 108(54.0) 159(48.6) 0.231
Diabetes (%) 54 (27.0) 135 (58.7) 0.001
Hypertension (%) 127 (63.5) 224 (68.5) 0.237
Hyperlipidaemia (%) 108 (54.0) 185 (56.6) 0.564
History of CABG (%) 1(1.2) 5(3.8) 0.416 (Fisher)
History of PCI (%) 17 (20.0) 24 (18.5) 0.629
Atrial fibrillation (%) 3(3.5) 5(3.8) 1.000 (Fisher)
Clinical presentation 0.083 (constituent ratio)
Stable angina (%) 17 (8.5) 29 (8.9)
Unstable angina (%) 153 (76.5) 248 (75.8)
NSTEMI (%) 26 (13.0) 39 (11.9)
STEMI (%) 4(2.0) 11 (3.4)
Features of coronary lesions 0.003 (constituent ratio)
3 VD (%) 75 (37.5) 172 (52.6)
2 VD (%) 73 (36.5) 97 (29.7)
1 VD (%) 52 (26.0) 58 (17.7)
LM (%) 21 (10.5) 36 (11.0)

CABG coronary artery bypass grafting, PCI percutaneous coronary intervention, NSTEMI non-ST-eleva-
tion myocardial infarction, STEMI ST-elevation myocardial infarction, 3VD three-vessel disease, 2VD two-
vessel disease, /VD single-vessel disease, LM left main coronary disease

“Expressed as X + s; the others were expressed as number (%)

target lesions were more frequently located on the LCX or
its branches. The percentage of calcium lesions or type B2/C
lesions was higher in the SVD group than in the LVD group
(P=0.019 and P <0.001, respectively). The degree of target
vessel stenosis assessed by visual inspection was lower in
the LVD group than in the SVD group, while when the QCA
method was used, these parameters were similar in the two
groups. The MLD in the LVD group was significantly higher
than that in the SVD group (P <0.001) (Table 2).

Procedural characteristics

During DCB intervention, the ratio of maximum pre-dilation
balloon diameter/RD was significantly lower in the LVD
group than in the SVD group (P=0.025). The percentage
of patients using plain old balloon alone for successful pre-
dilation in the SVD group was significantly higher than the
percentage in the LVD group (P <0.001), whereas the per-
centage of patients using plain old balloon combined with
NC balloon was significantly higher in the LVD group than
in the SVD group (P <0.001), as was use of the cutting/
scoring/NSE balloon (P=0.004). The DCB/pre-dilation bal-
loon diameter ratio was similar in the two groups, but the
DCB diameter/RD ratio and pre-dilation balloon diameter/
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RD ratio in the LVD group were both lower than those in
the SVD group (P <0.001 and P=0.025). The DCB length
and lesion length ratio in the LVD group was lower than
that in the SVD group (P =0.035). The DCB deployment
pressure in the two groups was not significantly different,
but the dilation time was shorter in the LVD group than
in the SVD group (P <0.001). Artery dissection of varying
grades occurred in 32.9% (196/595) of all lesions receiv-
ing DCB intervention. The constituent ratio of dissection
among the two groups was different (P=0.04). In the SVD
group, Type B dissection was more frequent than Type A
dissection; furthermore, Type B dissection was more com-
mon in the SVD group than in the LVD group (P=0.007).
In the LVD group, the rates of the two types of dissections
were similar. One patient in the SVD group experienced
Type C dissection after DCB was deployed at the diagonal
artery, and the dissection extended to the LAD causing the
lumen stenosis increased from 50 to 75%. Consequently,
bailout stenting with DES was implanted in the diagonal
artery. The lesion in the LAD was treated successfully with
another DCB. A spiral coronary artery dissection occurred
in one patient in the LVD group after the DCB was released
in the middle of the LAD. As a result, the flow decreased to
TIMI grade 2, and a bailout DES was implanted. The device
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Table 2 Lesion baseline

characteristics

LVD group (>2.8 mm)
(n=222)

SVD group (<2.8 mm)
(n=373)

P value

Lesion location

0.000 (constituent ratio)

LAD/D (%) 101 (45.5) 168 (45.0) 0.914
LCX/OM (%) 50 (22.5) 135 (36.2) 0.000
RCA/PDA/PL (%) 67 (30.2) 65 (17.4) 0.000

Ramus intermedius (%) 0@ 4(1.1) 0.302 (Fisher)
LM (%) 4(1.8) 00 0.019 (Fisher)
Bridge graft (%) 0@ 1(0.2) 1.000 (Fisher)
Feature of lesion

Tortuous lesions (%) 70 (31.5) 141 (37.9) 0.116
Calcified lesions (%) 15 (6.8) 48 (12.9) 0.019

CTO (%) 19 (8.6) 39 (10.5) 0.451

B2/C lesions (%) 84 (37.8) 182 (48.8) 0.009
Reference diameter (mm)  3.24+0.39 2.43+0.33 0.000
Diameter stenosis (visual) 0.81+0.10 0.84+0.10 0.013
Diameter stenosis (QCA)  0.65+0.17 0.67+0.17 0.143

Area stenosis (QCA) 0.85+0.10 0.86+0.10 0.107

MLD (mm) 1.13+0.58 0.81+0.45 0.000

Lesion length (mm) 15.53+5.75 15.38+5.69 0.128

LADID anterior descending artery/diagonal branch, LCX/OM left circumflex branch/obtuse marginal
branch, RCA/PDA/PL right coronary artery/posterior descending artery/posterior lateral branch, CTO

chronic total occlusion

success rate of DCB treatment for de novo lesions was high
(99.7%, 593/595) and was similar in both groups (Table 3).

In-hospital and mid-term follow-up after DCB
intervention

Both pre-intervention and post-intervention MLDs in the
LVD group were significantly higher than those in the SVD
group (P <0.001). The acute lumen gain (ALG) in the LVD
group was obviously higher than that in the SVD group
(P=0.007), but when adjusted by Post-intervention MLD,
the difference was not statistically significant (P =0.092)
(Table 4).

Clinical events are shown in Table 5. During hospitaliza-
tion, one patient in the SVD group discontinued aspirin and
clopidogrel 2 days after DCB intervention due to multiple
myeloma and significant thrombocytopenia. On the 4th day
after the intervention, acute ST-segment elevation myocar-
dial infarction occurred in this patient, and emergency angi-
ography showed thrombosis in the target lesion and TIMI
flow grade 0. After thrombus aspiration and dilation with
a plain balloon, the blood flow recovered to TIMI grade 2,
and no stent was implanted. None of the patients in the LVD
group experienced MACE, defined as all-cause death, myo-
cardial infarction, target vessel revascularization and vessel
thrombosis during hospitalization.

We followed 450 patients (57 were lost to follow-up) at
clinic or by phone at least every 3 months, and the mean

follow-up duration was 10.1 months. One patient in the SVD
group was admitted to the hospital for recurrent angina 5
months after DCB intervention. Angiogram showed no
restenosis in the target lesion, but a very tight new lesion
appeared proximal to the previous lesion. Another DCB
intervention was performed at the new lesion. Two patients
were re-admitted to hospital due to non-ST-segment eleva-
tion myocardial infarction 5 months post-PCI. Both were
still on DAPT. Coronary angiogram showed severe reste-
nosis at the target lesions (both were LCX/OM), 90% and
100%, respectively. We performed a DCB intervention again
at the OM for the first patient; the second patient was treated
with plain old balloon angioplasty (POBA) at another centre.
Since DCBs were not available there and the patient was
allergic to metal, no stent was implanted.

No deaths occurred in either group. The incidences of
MACE in the LVD group and SVD group were 0% (0/189)
and 1.4% (4/281), respectively.

In this cohort, 68 patients with 91 lesions received
coronary angiography follow-up 3 to 30 months (average
10.7+5.7) after DCB intervention. There were 33 patients
with 45 lesions in the LVD group and 35 patients with 46
lesions in the SVD group. The follow-up MLDs were signifi-
cantly increased compared with the pre-intervention MLDs
in both groups (P <0.001). Compared with post-interven-
tion, the follow-up MLDs in all lesions and the lesions in
the SVD group increased significantly (P =0.002 and 0.008,
respectively), but in the LVD group, the difference did not
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Table 3 Procedural characteristics and results

LVD group (>2.8 mm) SVD group (<2.8 mm) P value
(n=222) (n=373)
Maximum pre-dilation balloon diameter (mm) 2.79+0.36 2.30+0.31 0.000
Maximum pre-dilation balloon diameter/RD ratio 0.87+0.12 0.96+0.15 0.025
Plain balloon alone (%) 84 (37.8) 243 (65.1) 0.000
Combining cutting/scoring/NSE balloon (%) 89 (40.1) 107 (28.7) 0.004
Concomitant NC balloon (%) 47 (21.2) 18 (4.8) 0.000
DCB diameter (mm) 291+0.36 2.36+0.32 0.000
DCB diameter/RD ratio 0.90+0.12 0.98+0.15 0.000
DCB/pre-dilation balloon diameter ratio 1.05+0.09 1.03+£0.10 0.030
DCB deployment pressure (atm) 8.70+1.72 8.20+1.55 0.000
DCB length (mm) 18.16 +4.78 19.11+4.80 0.020
DCB/lesion length ratio 1.36 +0.69 1.48+0.52 0.035
DCB inflation time (seconds) 39.85+9.32 44.62+991 0.000
Coronary dissection after DCB intervention (%) 63 (28.3) 133 (35.7) 0.040
0.058 (constituent ratio)
Type A (%) 26 (11.7) 46 (12.3) 0.897
Type B (%) 20 (9.0) 63 (16.9) 0.007
Type C (%) 16 (7.2) 24 (6.4) 0.737
Type D (%) 1(0.5) 0(0.0) 0.373
Type E-F (%) 0(0.0) 0(0.0) 1.000
Bailout stent implantation (%) 1(0.5) 1(0.3) 0.715 (Fisher)
DCB device successful (%) 221 (99.5) 372 (99.7) 0.715 (Fisher)
Procedure successful (%) 222 (100) 373 (100) 1.000
Table 4 Comparison of LVD group (>2.8 mm) SVD group P value
MLD befpre and after DCB (n=222) (<2.8'm)
1ntervention between two (n=373)
groups (X + s, mm)
Pre-intervention MLD (mm) 1.13+0.58 0.81+0.45 0.000
Post-intervention MLD (mm) 1.99+0.36* 1.53+0.48* 0.000
Acute lumen gain (ALG, mm) 0.86+0.64 0.72+0.60 0.007
ALG/MLD 0.42+0.30 0.46+0.30 0.092

post

MLD minimum lumen diameter

*P <0.001, vs. pre-intervention MLD

reach statistical significance (P=0.067) (Fig. 1). The late
lumen losses (LLL), defined as follow-up MLD minus post-
intervention immediate MLD, were negative in both groups
but did not differ significantly (P =0.993) (Table 6).

Discussion

We report a clinical study to evaluate the use of DCB alone
to treat large de novo coronary lesions, i.e., those with a
diameter >2.8 mm. To our knowledge, there are few exclu-
sive studies aiming at LVD PCI using DCB-only PCI strat-
egy. The percentage of LVD was 37.3% (222/595) in this
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study. The main findings of our study are as follows: (1) the
patients in the LVD group tended to be younger and were
less likely to have concomitant diabetes than those in the
SVD group. Three-vessel disease was more common in the
SVD group. (2) The pre-dilation procedure for LVD requires
greater caution and is slightly more complicated than that
for SVD, but the success rate of the DCB device was as high
as that of the SVD group, and there were few complica-
tions during hospitalization in both groups. (3) As shown the
mid-term follow-up angiogram shows, the outcome of large
vessels treated with DCB alone was similar to that of small
vessels [9], including the tendency toward lumen enlarge-
ment and the low incidence of MACE.
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Table 5 Clinical events

In-hospital LVD group (n=200) SVD
group
(n=327)
Death 0 0
Acute myocardial infarction due to abrupt closure 0 1(0.3%)
TLR/TVR 0 1(0.3%)
Major adverse cardiac events 0 1(0.3%)
From discharge to 10.1-month follow-up LVD group (n=189) SVD
group
(n=281)
All-cause death 0 0
Cardiac death 0 0
Myocardial infarction 0 2(0.7%)
Target lesion revascularization 0 2(0.7%)
Target vessel revascularization 0 1(0.4%)
Vessel thrombosis 0 2(0.7%)
Cumulative major adverse cardiac events® 0 4(1.4%)

All values are n (%)

“In-hospital and 10.1-month follow-up combined MACE: all-cause death, myocardial infarction, target vessel revascularization and vessel
thrombosis; TLR/TVR: target lesion revascularization/target vessel revascularization
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Fig.1 Cumulative frequency distribution curves of MLD at before, instant after procedural and follow-up angiography. a SVD group, b LVD
group. All white arrows point to the target lesions

Table 6 Comparison of

. All lesions LVD group (>2.8 mm) SVD group (<2.8 m) P value
the MLDs of 91 lesions at

follow-up (X + s, mm) (=45 (n=46)
Pre-intervention MLD (mm)  0.99+0.58 1.17+0.59 0.80+0.50 0.002
Post-intervention MLD (mm) 1.83+0.44 2.09+0.40 1.58+0.31 0.000
Follow-up MLD (mm) 2.00+0.63 2.26+0.66 1.75+0.48 0.000
LLL (mm) —0.17+£0.53 —0.17+0.62 —0.17+£043 0.993
P value® 0.002 0.067 0.008

#Follow-up MLD vs. post-intervention MLD
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DCB have been successful in treating bare metal stent
(BMS) in-stent restenosis (ISR) and DES ISR and is recom-
mended by the ESC/EACT Coronary Intervention Guideline
2014 with an IA level of evidence [3]. Although the use
of a local drug delivery system without a metallic stent or
durable polymer sounds attractive in complex lesions where
restenosis risk remains high, much less is understood of their
applicability in large de novo coronary lesions. In the era
of POBA, it is widely accepted that large coronary arteries
have more smooth muscle fibres than small arteries and are
more susceptible to recoil and dissection, which may lead
to the acute occlusion or restenosis of blood vessels. There-
fore, many interventional cardiologists had doubts about the
safety of DCB alone for large vessel lesions. Expert con-
sensus [7, 10] indicates that the success of DCB interven-
tion for coronary de novo lesions relies greatly on optimal
pre-dilation results and suggests a pre-dilation balloon/RD
ratio of 0.8-1.0:1. To achieve a desirable pre-dilation out-
come, the ratio of maximum pre-dilation balloon diameter/
RD for large vessels was more conservative than that for
small vessels (0.87 £0.12 vs. 0.96+0.15, P <0.001). If the
lesion had a high plaque burden or significant calcification
or fibrosis, stepwise dilation with a smaller-diameter bal-
loon may be considered. In addition, the combined use of
NC balloons, cutting balloons or scoring balloons was more
common in the LVD group(40.1 vs. 28.7%,P =0.004), while
POBA alone was sufficient to achieve a good pre-dilation
result in most small vessels(65.1 vs. 37.8%, P <0.001). The
pre-dilation procedure for LVD was more complex than that
for SVD, and careful pre-dilation may reduce the occurrence
of recoil and the dissection of large vessels. Our results
showed a similar incidence of dissection in the two groups.
We chose DCBs with a diameter similar to that of the maxi-
mum pre-dilation balloon for both groups, and the ratio of
DCB diameter:RD was also more conservative in the LVD
group than in the SVD group (0.90+0.12 vs. 0.98 +0.15,
P=0.03). Because DCB was used to deliver the drug to the
vessel wall rather than to dilate the blood vessel [10], the use
of a DCB with an excessively large diameter or excessively
high dilation pressure in an attempt to obtain stent-like imag-
ing results should be avoided because it may cause proce-
dure failure. In the expert consensus [7, 10], <30% residual
stenosis after pre-dilation and DCB treatment is acceptable
provided that the blood flow distal to the lesion can achieve
TIMI flow grade III.

Previously published literature reported that the inci-
dence of dissection in a successful POBA procedure
with <50% residual stenosis was 32% [11], similar to
the results of the present study (32.9%, 196/595). This is
probably because large vessels were always dilated more
carefully than small vessels, and even less dissection
occurred in large vessels than in small vessels during PCI
(28.3% vs. 35.7%, P=0.04), especially type B dissection
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(9.0 vs. 16.9%, P=0.007). Hermans et al. [12] found that
the restenosis rate after a POBA procedure with <50%
residual stenosis was 29% in the dissection group and 30%
in the non-dissection group (RR=0.97), and dissection
was not associated with an increase in the incidence of
MACESs, including non-fatal myocardial infarction and
coronary revascularization. In our study, 6.7% of patients
(40/595) experienced type C dissection without slowing
of the distal blood flow. The dissection did not progress
after 5-10 min of observation during the procedure. No
bailout stent was implanted. Among the 91 angiographic
follow-up lesions, 27 lesions that experienced type A to
type C dissection were completely healed and showed no
restenosis. Such dissection that is not associated with obvi-
ous compression of the coronary lumen has no effect on
blood flow or clinical adverse events and does not prolong
hospitalization is called the therapeutic type of dissection
[12]. Studies have demonstrated that this type of dissection
is associated with a low restenosis rate [13]. Our results
suggested that type A and B dissections, even some type
C dissections without limitation of blood flow appearing
right after DCB PCI, usually do not require bailout stent-
ing and have a favourable clinical outcome.

Currently, reports available on DCB treatment for de novo
coronary lesions focus on SVD with a diameter of <2.8 mm
[4-6, 9, 14]. In Valentines II [15], a study similar to ours,
a DIOR® paclitaxel-coated balloon alone was used to treat
de novo coronary lesions, and a total of 103 patients with
109 lesions were enrolled; the diameter of the DCB (RVD
was 2.40+0.51 mm, less than the 2.73 +0.53 mm in our 91
follow-up lesions) was 2.7 + 0.4 mm (2.0-3.5 mm), which
included large vessels with a diameter of > 2.8 mm, but the
percentage of large vessels was not specified. Follow-up
angiogram at 6 months showed that the LLL of target lesions
was 0.38 +0.39 mm, significantly higher than the corre-
sponding value in all follow-up lesions (— 0.17 +£0.53 mm)
of our study. Compared with the LLLs in the BELLO
study [4] (IN.PACT Falcon DCB) and PEPCAD I study [5]
(SeQuent Please® DCB) (0.08 +0.38 and 0.18 +0.38 mm,
respectively), which used DCB alone to treat small vessel
disease, the LLL in the SVD follow-up group of the pre-
sent study was also significantly lower (— 0.17 +£0.43 mm).
Whether the difference in LLL was due to different designs
of DCB or a relatively short period of follow-up (mean: 6
months) remains unclear. Compared with the post-interven-
tion immediate MLD, the follow-up MLD in small vessels
was significantly increased (P =0.008) but not in the LVD
follow-up group (P=0.063), which may be due to the small
sample size. However, the follow-up MLD of all lesions was
significantly increased compared to the post-intervention
MLD (P=0.002). Angiogram showed a tendency of late
positive remodelling or late catch-up of the lumen after DCB
treatment, which was consistent with the results reported by
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Kleber et al. [16—19], and a “stent-like” effect was observed
in the imaging of many patients (Fig. 2).

When stenosis greater than 50% [20] was used as the
diagnosis criterion for restenosis, the restenosis rate among
the 91 lesions was 8.8% (8/91), as shown by a mean angi-
ography follow-up of 10.7 months; only 2 lesions required
revascularization. The mean diameter stenosis of target
lesions at follow-up was approximately 30%. This morpho-
logical basis was certainly associated with a low incidence
of clinical MACE. A mean follow-up of 7.5 months in the
Valentines II study showed that the incidences of TLR and
MACE were 2.9 and 20.4%, respectively. In our study, a
mean clinical follow-up of 10.1 months showed that the
incidence of MACE was 0% in the LVD group and that the
incidence of TLR and MACE was 1.1% (3/281) and 1.4%
(4/281), respectively, in the SVD group, which was much
lower than the values reported in previous papers [15, 21].
We look forward to determining the outcomes with longer-
term follow-up.

Moreover, DCB-only therapy without stenting confers
the additional advantage of safety without the need for pro-
longed DAPT. Here, DAPT was prescribed to all patients for
at least 3 months. There were three episodes of target lesion
thrombosis during follow-up. One occurred in the hospital
due to cessation of DAPT, and the other two presented as
NSTEMI 5 months after discharge. Studies using a DCB-
only approach to revascularization show minimal risk of ves-
sel thrombosis, even with only 1 month of DAPT [22, 23].
Vessel thrombosis after DCB therapy has been reported to
always occur immediately post-PCI [4, 5, 24]. The reason for
the latter two patients’ target lesion thrombosis was unclear.
Both patients had optimal immediate results after DCB dila-
tion, and the patients were still on DAPT. We assumed that
prolonged time from entering the guiding catheter to reach-
ing lesions caused more elution of the drug on the balloon,
which may reduce the therapeutic effect of DCB. To our
knowledge, this is the first report of late thrombosis events
after DCB-only therapy for coronary de novo lesions.

A MLD=0 mm

™

" D MLD=1.34 mm

Fig.2 Angiograms of two study patients who underwent treatment

of lesions in LVD group and SVD group underwent PCI. Patient 1
was treated with the drug-coated balloon in the left anterior descend-
ing artery: a the initial angiogram, b the post-procedural angiogram,

B MLD=2.12 mm

E MLD=1.72 mm

C MLD=2.29 mm

F MLD=1.98 mm

¢ the 9-month follow-up angiogram free from restenosis. Patient 2
was treated with the drug-coated balloon in the circumflex coronary
artery: d the initial angiogram, e the post-procedural angiogram, f the
12-month follow-up angiogram showing no restenosis
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Limitations

The study is retrospective, non-randomized and with lim-
ited number of angiography follow-up patients included.
There may have been a learning curve effect influencing
the DCB pre-dilation results which is believed relating
to the instant or even LLL results. Our centre is one of
the earliest centres in China that start to use DCB alone
for coronary large de novo lesions and have accumulated
rich experiences, that may explain the higher success rates
and lower complication rates than other studies or other
centres. A further prospective, randomized studies with
longer follow-up duration periods are required to validate
the results.

Conclusion

The mid-term follow-up results of this study showed that
use of the paclitaxel DCB alone was as safe and effective
for treating de novo coronary lesions involving blood vessels
with a diameter of more than 2.8 mm as it was for treating
SVD and it may be an alternative to stenting or even a first-
choice treatment for patients ineligible for stenting.
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