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Purpose: Drug-coated balloons have shown successful results in treating peripheral arterial occlusive disease. However,
using multiple balloons for long femoropopliteal lesions (>15 cm] remains challenging; their safety and efficacy need to be
explored. Therefore, we aimed to evaluate the outcomes of multiple drug-coated balloons for long femoropopliteal lesions
in terms of the primary patency, freedom from clinically-driven target lesion revascularization, and mortality.

Methods: Between April 2015 and September 2018, 96 patients (117 limbs) who underwent balloon angioplasty using at
least 2 drug-coated balloons for femoropopliteal lesions were retrospectively reviewed. Lesions were classified as Trans-
Atlantic Inter-Society Consensus (TASC] classification C or D. The outcomes were analyzed using Kaplan-Meyer analysis.
Results: The mean age of 96 enrolled patients was 70.8 + 9.8 years, and 83 patients were males (86.5%). Critical limb-
threatening ischemia was found in 29 cases (24.8%). The mean lesion and drug-coated balloon lengths per limb were
292.3 £ 77.8 mm and 325.0 + 70.2 mm, respectively. The technical success rate was 99.2%. A total of 82.1% were followed-
up for more than 6 months. The primary patency rates at 12 and 24 months were 71.4% and 41.7%, respectively; freedom
from clinically-driven target lesion revascularization rates were 96.4% and 71.0% at 12 and 24 months, respectively. The
Kaplan-Meier estimate of the 2-year overall cumulative mortality rate was 20.8%. All identified mortalities appeared to be
less associated with paclitaxel.

Conclusion: Drug-coated balloons can be effectively used without drug-related mortality, even for long lesions, such as

TASC classification C or D femoropopliteal lesions.
[Ann Surg Treat Res 2021;101(2):120-128]
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INTRODUCTION

Paclitaxel delivery into the vascular wall is a technique
that has been developed and improved over the last 20 years.
Drug-coated balloon (DCB) angioplasty is known to prevent

restenosis by inhibiting neointimal hyperplasia, accomplished
by the deposition of paclitaxel in the vascular walls using
a paclitaxel-coated balloon [1]. Angioplasty using DCB has
proven superiority over standard balloons in numerous studies
[2]. Moreover, balloon angioplasty offers various advantages
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over stent insertion, not only freedom from stent-related
complications, such as stent fracture and in-stent restenosis (ISR)
but also opportunities for reintervention [3].

For the treatment of femoropopliteal artery stenosis, balloon
angioplasty has been recognized as the first-line treatment
for short femoropopliteal artery segments of <50 mm or
simple lesions classified as the Trans-Atlantic Inter-Society
Consensus Document on Management of Peripheral Arterial
Disease (TASC II) A or B. However, the treatment outcome is
poorer for long and complex lesions classified as TASC C or D
and inferior to traditional bypass surgery, even to prosthetic
graft [4-6]. This is because patients with long femoropopliteal
artery stenosis or occlusion often have multiple inflow or
outflow lesions; recoiling stenosis due to severe calcification
or total chronic occlusion can easily occur in such patients
[6,7]. However, with the emergence of DCBs, endovascular
treatment outcomes for femoropopliteal lesions have greatly
improved [1,4,89]. Accordingly, good patency could be expected
in such long and complex lesions, with some studies already
reporting improved therapeutic outcomes [1,10-14]. Although
an increasing number of guidelines recommend using DCB, the
level of evidence is still low, and the indications and limitations
need to be specified [15]. Moreover, the impact of multiple
DCB use on long-term mortality remains controversial, and the
accumulation of a more diverse and greater volume of data is
needed [16].

The present study was conducted to analyze the safety
and durability of treatment using multiple DCBs on long
femoropopliteal artery lesions classified as TASC C or D at a
single tertiary referral center.

METHODS
Study design

The present study was approved by the Institutional Review
Board (IRB) of Pusan National University Hospital (No. 05-2019-
112) and was conducted as a retrospective study using medical
records; the need for obtaining patients’ informed consent
was, thus, waived by the IRB. The study population comprised
patients who underwent surgery for peripheral arterial
occlusive disease between April 2015 and September 2018. The
patients were categorized as having Rutherford classification
1-5 diseases and underwent balloon angioplasty using at least
2 DCBs on femoropopliteal lesions with lengths of >15 cm.

Procedure
Although best medical therapy was offered to all patients,

procedures were offered to patients whom the surgeon thought
would benefit from recanalization.

All surgical interventions were performed by 2 experienced
vascular surgeons with 8-15 years of experience. Low-extremity

CT angiography was performed on all patients before surgery;
the general treatment goal was to recanalize from the iliac
artery to at least 1 below the knee arteries without stenosis
of =50%. The following surgical procedures were generally
performed under a hybrid operating environment and general
anesthesia. General anesthesia was performed under the
following considerations to maximize the advantages of hybrid
operation; close monitoring by anesthesiologists, possibility
of prolonging operation time, age, and poor cooperation level
of patients with decreased cognition. Also, for the prevention
of anesthesia complications and the possibility of acute
reocclusion, the intensive care unit monitoring protocol was
applied to all patients for 1 day postoperatively.

Stenting was mostly done for aortoiliac lesions.
Endarterectomy and patch angioplasty were mostly performed
for common femoral artery lesions. For femoropopliteal lesions,
predilatation was performed for 10 seconds using a plane
balloon after passing a guidewire through the lesion antegradely
or retrogradely. Subsequently, IN.PACT Admiral DCB (Medtronic,
Dublin, Ireland) was inflated for 2 minutes at 10-14 atm.
For some lesions with severe calcification, DCB was inflated
after atherectomy using the Jetstream atherectomy device
(Boston Scientific, Maple Grove, MN, USA). For cases involving
thrombosis, balloon thromboembolectomy was performed
using a Fogarty balloon catheter (Edwards Lifesciences AG,
Nyon, Switzerland). When multiple DCBs were continuously
applied, the general rule was to have each balloon overlap the
other by approximately 1 cm. If intimal dissection or a remnant
thrombus was present after the balloon procedure or a stenosis
of =50% persisted, an additional bailout stent procedure was
performed. In cases with a stenosis of =50% in distal runoff
vessels, balloon angioplasty was performed using an uncoated
balloon to secure perfusion at the foot level. The ankle-brachial
index (ABI) was checked on the first or second postoperative
day and during outpatient follow-up visits every 6 months
after the surgery. CT angiography was performed annually in
patients with good kidney function, considering the coverage of
the national health insurance policy.

Variables
Sex, age, smoking, hyperlipidemia, stroke, cardiovascular

disease, chronic obstructive pulmonary disease, dialysis, and
renal insufficiency were investigated as patient characteristics.
Renal insufficiency was defined as an estimated glomerular
filtration rate of <60 mL/min/1.73 m®, The length, bilaterality,
Rutherford classification, de novo lesions, restenosis or
ISR, chronic total occlusion, and severity of calcification
were investigated as lesion characteristics. The severity of
calcification was based on the CT angiography findings on
femoropopliteal arterial percentage stenosis due to calcification,
with calcification of up to 30% classified as mild, 30%-50% as
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moderate, and =50% as severe. Thrombosis was defined as a
case in which balloon thromboembolectomy was performed
with thrombotic findings in radiological examinations.

The number of DCBs used, total length of DCBs, common
femoral artery endarterectomy, endovascular atherectomy,
bailout stent insertion, balloon thromboembolectomy,
retrograde approach, crossover approach, and additional inflow
or outflow intervention were assessed as procedure-related
factors.

Outcome measures
The primary patency and freedom from clinically-driven

target lesion revascularization (CD-TLR) were investigated
as outcome factors. The primary patency was defined as
restenosis during the follow-up period, while restenosis was
defined as a 20% decrease in ABI value relative to that obtained
immediately after the surgery, =0.15 decrease relative to the
baseline, or =50% restenosis, or =50% ISR on CT angiography.
CD-TLR was defined as cases requiring reoperation for the
same side femoropopliteal lesions due to findings of restenosis
accompanied by symptoms during the follow-up period.
Technical success was defined as the successful recanalization
without residual stenosis of >50% with endovascular treatment
only without requiring femoropopliteal bypass surgery.

Statistical analysis
To quantify the degree of paclitaxel exposure, the product

of multiplying the total DCB contents (mg) by the number of
exposure days was used as a variable in performing a logistic
regression analysis on mortality rate. Electronic medical records

Table 1. Demographics of patients

Characteristic Data

No. of patients 96

Age (yr) 70.8 £9.80
Male sex 83 (86.5)
Body mass index (kg/m”) 22 8+3.15
Diabetes mellitus 2 (64.6)
Hypertension 6 (68.8)
Hyperlipidemia 8(29.2)
Renal insufficiency 8 (39.6)
End-stage renal disease” 3 (13.5)
Smoking history 2 (54.2)
CVA 6 (27.1)
CAD 20(20.8)
COPD 8(8.3)

Values are presented as number only, mean + standard deviation
or number (%).

CVA, cerebrovascular accident; CAD, coronary arterial disease;
COPD, chronic obstructive pulmonary disease.

“This group refers to patients undergoing dialysis among patients
with renal insufficiency.

were reviewed to investigate mortality and the cause of death.

One vascular surgeon and 1 experienced senior researcher
were responsible for data collection and analysis. Kaplan-Meier
survival analysis was used to estimate each outcome variable at
the 24-month time point. Multivariate Cox proportional-hazards
analysis was used to analyze the risk factors. Multivariate
analysis was performed with factors with a significance of
<0.2 in the univariate analysis, and the criteria for entry and
removal in stepwise regression analysis were set at 0.05 and
0.1, respectively. We also performed a scatter plot and logistic
regression analysis to analyze the relationship between drug
exposure and mortality in each patient. In patients who had
been treated with DCB more than 2 times, the accumulated
paclitaxel content value was applied. The significance level
was set at P < 0.05, and all analyses were performed using the
statistical software IBM SPSS Statistics ver. 16.0 for Windows
(IBM Corp., Armonk, NY, USA).

RESULTS

Patient cohort
Data on 101 procedures performed on a total of 117 limbs

(96 patients) were collected between April 2015 and September
2018. The mean age of the patients was 70.8 = 9.8 years, and
the patient population included 83 males (86.5%). The other
patient characteristics are shown in Table 1.

Table 2. Characteristics of lesions

Characteristic Data (n=117)

TASC Il classification

C 93 (79.5)

D 24 (20.5)
Rutherford classification

0-2 6 (30.8)

3 2 (44.4)

4 6(13.7)

5 2(10.3)
Affected vessels

SFA 5(38.5)

SFA + popliteal artery 72 (61.5)
Left-sided lesion 0(51.3)
Bilateral lesion” 57 (48.7)
Mean lesion length (mm) 2923 +77.8
Preoperative ABI 0.57 +0.24
Severe calcification 25 (21.4)
Chronic total occlusion 67 (57.3)
Critical limb-threatening ischemia 28(23.9)

Values are presented as number (%) or mean =+ standard deviation.
TASC I, Trans-Atlantic Inter-Society Consensus; SFA, superficial
femoral artery; ABI, ankle-brachial index.

“It was based on whether the contralateral side was treated
simultaneously or with a staged operation. In this case, TASC A,
B lesions were also included.
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Pre- and perioperative characteristics
With respect to lesion characteristics, there were 93 TASC

C lesions (79.5%) and 24 TASC D lesions (20.5%). The mean
lesion length measured by CT was 2923 * 779 mm. ISR
was found in 36 cases (30.8%). Thirty-nine cases (33.3%) had
previously undergone 1 or more angioplasties. Among these, 5
cases had previously used DCB. In 45 cases (38.5%), the lesion
was confined to the superficial femoral artery; whereas in 72
cases (61.5%), the lesion extended down to the popliteal artery.
The mean preoperative ABI was 0.57 + 0.24 (Table 2). Total
chronic occlusion was found in 67 cases (57.3%). Lesions with
calcification were found in 82 cases (70.1%), of which 36 cases
(30.8%), 22 cases (18.8%), and 25 cases (21.4%) were classified as
mild, moderate, and severe calcification, respectively. Critical
limb-threatening ischemia was found in 29 cases (24.8%).

The mean number of DCBs used per limb was 232 + 050,
and the mean balloon length was 325 + 70.22 mm per limb. A
hybrid operation was performed in 37 cases (31.6%), common
femoral artery endarterectomy in 26 cases (22.2%), and
balloon thromboembolectomy in 11 cases (9.4%). Endovascular
atherectomy was performed in 9 cases (7.7%), whereas bailout
stenting was performed in 20 cases (17.1%) due to failed
revascularization by balloon angioplasty alone (Table 3).

Postoperative outcomes
The mean ABI immediately after the procedure was

0.88 = 0.18. Of the 101 cases, only 1 case was performed
femoropopliteal bypass due to recanalization failure with
endovascular treatment alone. Among 96 patients (101
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procedures), 3 of 101 (2.9%) died within 30 days postoperatively
from pulmonary complications (n = 2) and myocardial
infarction (n = 1). Of the 117 cases, 105 (89.7%) were followed
up as outpatients at least once; of these 105 cases, 84 (80.0%)
were evaluated through ABI or CT. In some patients, follow-up
tests were limited due to renal insufficiency, economic burden,

Table 3. Characteristics of procedures

Characteristic Data (n =117)

No. of drug-coated balloons

2 2 (70.1)

3 3(28.2)

4 2(1.7)
No. of balloons 2.32 £0.50
Balloon length (mm) 325.0 £ 70.22
Hybrid operation 37 (31.6)
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and below knee amputated state; therefore, only physical
examinations were conducted. The median follow-up duration
was 351 days. The rate of freedom from restenosis (primary
patency rate) calculated by Kaplan-Meier survival analysis was
71.8% and 41.7% in the first and second years, respectively;
freedom from CD-TLR rate was 95.6% and 71.0% in the first and
second years, respectively (Fig. 1). There were 15 cases of all-
cause 2-year mortality, and the 2-year survival rate by Kaplan-
Meyer analysis was 79.2%; the causes of death are shown in
Table 4.

Risk factor analysis
The results of the Cox proportional-hazards analysis of risk

factors for restenosis are shown in Table 5. The factors that had
a significant influence on restenosis were sex, Buerger's disease,
hyperlipidemia, and thrombosis.

Paclitaxel exposure and mortality analysis
We found no significant relationship between the 2 factors

Table 4. Causes of mortality during the follow-up period

Cause Data

N

Pneumonia

Postoperative pulmonary edema
Myocardial infarction

Congestive heart failure

Biliary sepsis

Ischemic colitis

Sepsis due to recurrent wound infection
Sepsis due to urinary tract infection
Metastatic bladder cancer

Total 2-year mortality”

30-Day mortality”

_ e N |, e W

15 (20.8)"
3 (2.9

Values are presented as number only or number (%).
“Mortality was calculated by Kaplan-Meier survival analysis. "The
number of deaths was divided by the total number of operations.

(odds ratio, 0.623; 95% confidence interval, 0.344-1.128; P =
0.120) (Fig, 2).

DISCUSSION

Endovascular treatment of long occlusive arterial lesions
remains complicated and requires further research and
development [1,10,12,17]. The popularization of DCB has
led to significant improvement in treatment outcomes for
femoropopliteal artery lesions [2,4,89]. However, more favorable
long-term patency after bypass surgery is reported for long and
complex vascular lesions classified as TASC II C or D [5,7,10,18].
Considering the underlying diseases of patients with TASC Il C
or D lesions, the pre-and postoperative risks, limited availability
of vessels for harvesting autogenous grafts, and rapid advances
in techniques and equipment for endovascular treatment, it
is clear that there is an increasing preference for endovascular
treatment among these patients [18]; however, there is a lack of
solid evidence to support this treatment approach [19].

110000000

Death

LRI 000006000 &
0 10,000 20,000 30,000 40,000
Cumulative paclitaxel dosage (mg) X exposure days

Fig. 2. Scatter plot on the relationship between death and
paclitaxel exposures. For paclitaxel dosage, refer to the
manufacturer’s instruction for use for each balloon.

Table 5. Risk factors for restenosis as assessed by the Cox proportional-hazards model

Univariate analysis

Risk factor
HR (95% ClI)
Sex 3.10 (1.49-6.47)
Hyperlipidemia 2.02 (1.06-3.83)
Smoking history 0.49 (0.27-0.89)
Outflow disease 1.72 (0.95-3.09)
Thrombosis 2.55(1.06-6.12)
Preoperative ABI? 0.21 (0.05-0.95)
Buerger’s disease 5.44 (1.65-17.9)

HR, hazard ratio; Cl, confidence interval; ABI, ankle-brachial index.

Multivariate analysis

P-value HR (95% ClI) P-value
0.003 3.67 (1.58-8.54) 0.003

0.032 2.38 (1.15-4.91) 0.019
0.019

0.073

0.036 3.40 (1.35-8.57) 0.010
0.043

0.005 9.93 (2.78-35.42) <0.001

“This value was small and was thus corrected by multiplying by 100 for use in the statistical analysis.
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In the present study, the primary patency rates of long
femoropopliteal artery occlusive lesions were 71.4% and 41.7%
in the first and second years, respectively. Other studies on
long and complex occlusive lesions reported a first-year patency
rate of 60%-85%, which was relatively excellent, but the second-
year patency rate decreased to 46%—-65.3%, showing a pattern
similar to that in the present study. In the case of CD-TLR rate,
it was 95.6% in the first year and decreased slightly to 71% in
the second year in our study. This pattern is also similar to that
reported in other studies, which showed a CD-TLR rate of 79%—
93% in the first year and 67%-87.1% in the second year (Table 6)
[1,511-14,17,19-22].

Restenosis after the endovascular treatment is known to
occur mostly within 6 months after a non-DCB procedure and
within 1 year after a self-expanding stent insertion [23,24].
Moreover, the restenosis rate increases with increasing lesion
length or increasing disease severity in the runoff vessel [7]. In
the current study, however, the primary patency curve (Fig. 1)
showed a value of 86.8% at 6 months, and although there was a
consistent decrease over time, the result is much superior to the
43% reported in a study on angioplasty published by Schillinger
etal. [23]. Moreover, as shown in Fig. 1, the TLR rate remained
low for up to 1 year but began to increase at 18 months. Based
on these findings, it can be concluded that treatment using DCB
had the distinct effect of delaying the time point of restenosis
and TLR in cases involving long lesions classified as TASC
Il C or D. This demonstrates the clinical usefulness of DCB
angioplasty for TASC II C and D lesions compared to a plane
balloon or stent.

Furthermore, the femoropopliteal bypass conversion rate
was 09% (1 of 117), indicating a high technical success rate of
endovascular treatment alone. An endovascular approach using

DCB, performed by an experienced surgeon, has the potential
to be used alone for TASC II C or D lesions. Of course, the
retrograde approaches from the ankle level may be required
frequently. This favorable success rate from the endovascular
treatment of occlusive lesions was also found in other studies
[1,11,13,14,17,20-22].

Neointimal hyperplasia is considered one of the main
mechanisms involved in restenosis. Balloon angioplasty
provides short-term expansion of the vessel lumen, but,
at the same time, it causes mechanical injury to the vessel
walls, which can result in intimal hyperplasia [25]. Therefore,
balloon angioplasty would be more effective for TASC A or B
lesions, i.e., localized lesions for which vascular wall injury
and intimal hyperplasia could be minimized by local balloon
angioplasty. However, DCB angioplasty has a significant value
as a treatment option for older patients with long and complex
peripheral arterial occlusive disease. This is primarily because
these patients have limited availability of autogenous graft and
high intra- and postoperative risks due to underlying diseases,
making bypass surgery an unacceptable option, and the surgical
risks often outweigh the expected benefits of recanalization.
For these patients, the emergence and advancement of DCBs
that can exceed the therapeutic effects of uncoated balloons
are advantageous. Second, various treatment methods
incorporating DCBs are being developed. For example, other
new instruments, including drug-eluting stents, interwoven
nitinol stents, stent-grafts, and plaque modification devices,
are being used competitively or complementarily with DCB to
improve treatment outcomes [4,24,26].

In the present study, most of the cases were severe and
had relatively long lesions with a mean length of 29.2 cm,
and the inflow and/or outflow vessels were being treated

Table 6. Results of other trials on drug-coated balloons in long and complex femoropopliteal lesions

Lesion length

1-Year primary  2-Year primary

Study Study design (mm) I iRy 1-Year TLR 2-Year TLR
Duetal. [11] DCB for long diabetic FP 153.3 +15.5 72 50 93 85
Tepe et al. [1] DCB for CTO cohort 228.3 +97.6 85.3
Schmidtetal. [17]  DCB for complex FP lesion cohort 240 + 102 79.2 53.7 85.4 68.6
Lai et al. [20] DCB for long occlusive FP 186 + 86.3 78.8 91.4
Micari et al. [8] DCB for IC and resting pain cohort 251 + 71 70.4 84.7
Roh et al. [13] DCB for complex FP 222 +116 85.2 65.3 93 87.1
Teymen et al. [21]  DCB for complex FP 140.6 79.2
Jia et al. [14] DCB for FP 150 77.5
Phillips et al. [22]  DES for long FP lesion 242 £ 113 60 46 79 67
Xu et al. [12] DCB for severe FP lesion 147 £ 110 64.6 86.5
Shin et al. [5] Bypass for TASC C 91.7 73.3 91.7 73.3
Shin etal. [5] Bypass for TASC D 77.1 66.6 80.2 73.3
Present study DCB for TASC C,D 2923 +77.8 71.4 41.7 96.4 71

TLR, target lesion revascularization; DCB, drug-coated balloon; FP, femoropopliteal artery; CTO, chronic total occlusion; IC,
intermittent claudication; DES, drug-eluting stent; TASC, Trans-Atlantic Inter-Society Consensus.
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concurrently in approximately 74 of 117 cases (63.2%). We
used DCB angioplasty to treat patients with long and severe
femoropopliteal and multilevel lesions with an acceptable
outcome. The durability of this treatment is definitely not as
excellent as the bypass surgery, but it is considered sufficiently
acceptable considering the life expectancy and risk/benefit
balance of these patients and has been approaching results
that could only have been obtained by bypass. We support that
endovascular treatment using DCB has the potential to be a
tried-and-tested treatment option for patients with TASC C and
D femoropopliteal lesions.

To summarize, endovascular treatment with DCB for
short femoropopliteal lesions has already been established
as an essential treatment by replacing the plane balloon.
Endovascular treatment using DCB in patients with TASC II C
or D lesions had a significant value since it not only reduced
intra- and postoperative risks in patients with a short life
expectancy but also preserved the option for future treatments,
such as reballooning, stent insertion, and bypass surgery for
restenosis in patients with a long-life expectancy. Therefore, all
physicians and surgeons treating peripheral vascular diseases
should become familiar with paclitaxel-coated balloon and help
patients easily receive this new modality treatment.

Moreover, sex, Buerger's disease, hyperlipidemia, and
thrombosis were identified as risk factors of restenosis.
Particularly, when thrombosis was involved, the risk
of restenosis was 3.3 times higher than that of typical
atherosclerotic lesions (Table 5). Considering the mechanism
of arterial thrombosis, including von Willebrand factor and
platelet aggregation following plaque rupture in atherosclerotic
vessels, paclitaxel, which inhibits neointimal hyperplasia
by inhibiting the migration, and proliferation of smooth
muscle cells, may not be critical for preventing re-thrombosis.
Therefore, it is suggested that a stent procedure, such as the
interwoven stent, drug-eluting stent, or stent graft, should be
considered to cover any prothrombogenic surface that may
remain after a thrombectomy. Moreover, there is a greater need
to develop and upgrade drugs that can target vWF [27].

In the present study, the causes of death during the follow-
up period included infection, cardiovascular disease, and
malignancy, which were mostly associated with aging. However,
complications believed to be associated with paclitaxel (i.e.,
drug-related, allergic, or idiopathic reactions) were not noted
(Table 4). Further, the logistic regression analysis showed
no causal relationship between exposure to paclitaxel and
mortality. Although the mechanism by which paclitaxel causes
death is not clear, likewise, no evidence of obvious drug-related
side effects has been found. Moreover, it is known that the
peak systemic blood levels of paclitaxel are insignificantly
minimal [28]. Thus, considering the abovementioned data, DCB
can currently be considered safe for at least 2 years.

The limitations of the present study included the single-
center retrospective design. Additionally, the study included
a mixture of patients with multilevel arterial disease with
varying severity and mixed treatments. The number of cases
and follow-up period were limited. Further, the present
investigation was a single-arm study, and it did not present data
on direct comparisons with a drug-eluting stent, interwoven
nitinol stent, or bypass procedure. In the future, it is necessary
to collect, stratify, and analyze larger amounts of prospective
data through multicenter studies led by our vascular societies.

In conclusion, DCB angioplasty showed favorable patency
and inhibitory effect on restenosis and reintervention rate even
in long femoropopliteal arterial occlusive lesions. Furthermore,
evidence of paclitaxel-related deaths was not noted in the 2-year
follow-up period. Therefore, in patients for whom a bypass
procedure may not be a viable option, DCB angioplasty could be
considered as the firstline treatment.
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