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Abstract

Purpose The aim of this study was to analyze the impact
of calcification on the 12 and 24 months outcomes of the
Eluvia™ (Boston Scientific®) drug-eluting stent (DES) for
femoropopliteal occlusive disease using three different
calcium scoring systems.

Material and Methods A single-center, retrospective
cohort-study (March-2016 to December-2018) of patients
treated with the Eluvia™ DES for femoropopliteal
atherosclerosis was performed. Outcomes included primary
and secondary patency rates and freedom from target lesion
revascularization (FTLR) and were analyzed by comparing
the impact of calcium burden according to the following
calcium scores: Peripheral Arterial Calcium Scoring Sys-
tem (PACSS) score, number of vessel quadrants affected
(04) and calcification score per Peripheral Academic
Research Consortium (PARC) definitions.
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Results In total, 111 Patients were included (mean age:
71.2 £ 7.9; 64% male). Most patients presented with
Rutherford class 3 (79.9%), followed by class 5 (12.7%),
class 4 (10%) and class 6 (6.4%). The mean lesion length
was 197.6 = 108.5 mm and 74.3% of patients had chronic
total occlusions. There were no differences in primary
patency between the calcification scores at 12 months
(PACSS, LogRank = 0.28; quadrants, LogRank = 0.29;
PARC, LogRank = 0.42) and 24 months (PACSS, Log-
Rank = 0.13; quadrants, LogRank = 0.42; PARC, Log-
Rank = 0.13). FTLR was significantly lower at 12 months
in patients with calcification affecting 3 or 4 quadrants
(LogRank = 0.022) but not at 24 months
(LogRank = 0.36).

Conclusions In this study, the Eluvia™ DES showed
promising performance in calcified disease and the analysis
according to the quadrant model predicted an increased risk
for TLR at 12 months.
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assessment alone might not be sufficient to appreciate these lesions.

In this study, the Eluvia™ DES showed promising performance in calcified disease. Of the calcium scores used, only quadrant calcification
involvement predicted revascularization failure. A more detailed anatomic evaluation of complex lesions might be necessary, and a fluoroscopic

Keywords Eluvia™ stent - Calcification -
Endovascular revascularization - Drug-eluting stent

Introduction

Endovascular revascularization (ER) is indicated as pri-
mary option in most patients with peripheral artery disease
[1-3]. However, the early benefits of endovascular treat-
ment in terms of lower morbidity and mortality have been
challenged by the lower patency rates in the long run [1, 2].
Drug-eluting technologies have been used to address this
issue with paclitaxel being the most studied agent used to
decrease the risk of restenosis [4, 5]. Although drug-coated
balloons are usually preferred for more plain lesions, in
more complex disease, drug-eluting stents (DES) have
shown to perform better [1, 2]. The Eluvia™ (Boston
Scientific®) DES, which has a polymer coating, has been
shown to have promising results at 2 years in patients with
complex femoropopliteal (FP) disease and compared
favorably with other non-polymer coated DES and
uncoated scaffolds [5, 6].

Arterial calcification has been increasingly recognized
as an independent risk factor for loss of patency and
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clinical failure [7-9].Several scores have been developed to
quantify the burden of calcium and predict its impact on
revascularization outcomes [10, 11]. However, there is a
great variation between the different scores as to the
severity of calcification and there is no commonly accepted
definition regarding the calcium burden. Furthermore, the
impact of arterial calcification on the outcomes of the
Eluvia™ DES has not been assessed to date and most
prospective trials excluded patients with severely calcified
disease [0, 12].

The aim of this study was to analyze the impact of
calcification burden using three different calcium scoring
systems on the 12 and 24 months outcomes of the Eluvia™
DES for FP occlusive disease.

Materials and Methods

This study followed the reporting guidelines from the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) statement for cohort studies [13].

Study Design, Setting and Participants
This is a retrospective analysis of prospectively collected

data performed in line with the requirements of the local
ethics committee and adhering to the declaration of
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Helsinki. The study is a secondary analysis of the
“Muenster registry of the Eluvia drug-eluting stent for the
Treatment of Complex Femoropopliteal Lesions, which
was previously published, including all patients who had
collected information of anatomical calcification scores
[5]. Patients were included consecutively between March
2016 and December 2018. Inclusion criteria included ER of
de novo or restenotic FP lesions using the Eluvia™
(Boston Scientific®) drug-eluting stent. Decision for using
the Eluvia™ stent was based on the physician’s discretion.
General indications for stenting were presence of recoil or
flow-limiting dissection after plain old balloon angioplasty
(POBA)—Fig. 1. The exclusion and inclusion criteria of
this study have been previously reported (5). Finally, for
the purposes of this analysis we excluded patients with no
periprocedural imaging, which did not allow a quantifica-
tion of the circumferential calcification of the vessel.
Procedures were performed using an institutional pro-
tocol which has been explained elsewhere, including vessel
preparation with POBA for 60 s (I mm diameter less than
the reference target vessel), followed by angiographic
assessment [5]. In cases of flow-limiting dissection or
residual stenosis > 50% one or multiple Eluvia™ stents
were deployed to cover the respective length, followed by
post-dilation with uncoated balloon sized at the reference
stent diameter. The details and characteristics of the Elu-
via™ stent have been described elsewhere 4, 5].
Following treatment, patients were followed by clinical
assessment and duplex ultrasound at 6, 12 and 24 months.
Patients were kept on dual anti-platelet therapy for 3 months
with clopidogrel (75 mg/day) and aspirin (100 mg/day),
followed by lifelong monotherapy with one or other. Patients
previously on anti-coagulants, maintained their usual med-
ication with an addition of aspirin or clopidogrel for
3 months. In case of clinical worsening and positive findings
on duplex ultrasound (any flow-limitation or thrombosis) an
angiography was performed followed by re-intervention.

Variables, Data Sources/Measurement, Bias
and Study Size

Collected variables included patient demographics (age
and sex), cardiovascular risk factors, and comorbidities
(hypertension, diabetes mellitus, dyslipidemia, coronary
artery disease, previous myocardial infarction, COPD,
obesity, cerebrovascular disease, chronic kidney disease,
smoking habits, and previous revascularizations). The
Rutherford classification was used to classify the chronic
lower limb ischemia (Categories 0-6). Chronic limb-
threatening ischemia was considered for Rutherford cate-
gories 4-6. Extent of lesion was assessed on the pre- and
intra-operative imaging (CT-angiography, fluoroscopy and
digital subtraction angiography). Vessel calcification was

assessed using the Peripheral Arterial Calcium Scoring
System (PACSS) score (grade 0—4) [14], number of vessel
quadrants affected (0,1,2,3 or 4) [11], presence of full
lesion calcification (360°) and -calcification score per
Peripheral Academic Research Consortium (PARC) defi-
nitions (focal, mild, moderate, or severe) [10]—Table 1.
Both the PACSS and PARC scores are based on antero-
posterior views of fluoroscopy and digital subtraction
angiographies performed intraoperatively; while, the anal-
ysis of quadrant involvement (circumferential involve-
ment) was analyzed by pre-operative CT-angiography or
periprocedural intravascular ultrasound imaging. Lesion
length was analyzed as a continuous and categorical vari-
able (> 150 cm and > 250 cm). Disease extension was
classified according to the area of involvement (proximal
SFA; mid SFA; distal SFA; popliteal P1, P2 and P3 levels).

Study Outcomes and Definitions

The main outcome was primary patency; while, secondary
patency rate and freedom from target lesion revascular-
ization (TLR) were additionally analyzed. All outcomes
were analyzed by comparing the impact of calcium burden
according to the different target vessel calcium scores.

Primary patency was defined as freedom from signifi-
cant restenosis or occlusion without any re-intervention.
Significant restenosis was defined as a peak systolic
velocity ratio > 2.0, calculated as peak systolic flow
velocity in the lesion divided by peak systolic velocity
1 cm proximal to the lesion. Secondary patency was
defined as restored flow in the treated segment after
occlusion or restenosis.

Statistical Analysis

Statistical analysis was carried out using SPSS 26.0 (IBM
SPSS 26 Inc). Continuous variables are presented as
mean =+ standard deviation when normally distributed and
median (with interquartile range-IQR) when not. Categor-
ical variables are expressed in numbers (percentage). Stu-
dents t-test was used when comparing continuous variables
and the ;{2 test to compare categorical variables, however,
when necessary, the Mann—Whitney or Fisher exact test
were used instead, respectively. Time to event outcomes
(patency rates and TLR) were analyzed using Kaplan—
Meier graphs and LogRank test for group comparison.
Kaplan—-Meyer graphs were produced using Stata/IC 16.1
(StataCorp, TX, USA). Statistics are presented comparing
the different calcium scores. Calcium scores were group in
three groups per each calcification being the baseline
absent calcification and the remainder divided in two. All
analyses were considered statistically significant if a two-
tailed p-value < 0.05 was observed.
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Table 1 Femoropopliteal arterial calcification classification scores

Calcium score Term Definition
PARC (Peripheral Academic Research Absent No calcium present
Consortium) Focal < 180° (1 side of vessel) and less than one-half of the total lesion length
Mild < 180° and greater than one-half of the total lesion length
Moderate > 180° (both sides of vessel at same location) and less than one-half of the total lesion
length
Severe > 180° (both sides of the vessel at the same location) and greater than one-half of the
total lesion length
PACSS (Peripheral Arterial Calcium 0 No visible calcification
Scoring System) 1 Unilateral calcification < 5 cm
2 Unilateral calcification > 5 cm
3 Bilateral calcification < 5 cm
4 Bilateral calcification > 5 cm
Quadrants 0 No calcium present
1 < 90°/360° of circumference involved
2 > 90°/360° and < 180°/360° of circumference involved
3 > 180°/360° and <270°/360° of circumference involved
4 > 270°/360° of circumference involved
Full circumference calcification N/A All 360° of the circumference of the target vessel are involved by calcification

Table 2 Baseline
demographics of study

Demographics, diagnosis and risk factors

Prevalence—n (%)

population Age
Sex (male)
Rutherford classification
3
4
5
6
Diabetes Mellitus
Smoking
Hypertension
Coronary artery disease
Obesity

Chronic obstructive pulmonary disorder (COPD)

Cerebrovascular disease
Chronic kidney disease
End-stage renal disease

Previous peripheral bypass

71.2 (7.9)
71111 (64)

78 (70.9%)
11 (10.0%)
14 (2.7%)
7 (6.4%)
36/ 105 (34.5)
33/108 (30.6)
97/105 (92.4)
36/105 (34.5)
32/105 (30.5)
18/105 (17.1)
35/105 (33.3)
16/105 (15.2)
4/105 (3.8)
3/109 (2.8)

Results
Patients, Demographics and Risk Factors
Overall, 111 patients met the inclusion criteria of this

study. Mean age was 71.2-year-old (& 7.9) and 64%
(n=71) were male. Most patients presented with
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Rutherford class 3 (n = 78, 79.9%), followed by class 5
(n=14, 12.7%), class 4 (n = 11, 10%) and class 6 (n = 7,
6.4%)—Table 2.

The majority presented with TASC C/D lesions (n = 67,
61.5%) and 74.3% (n = 81) had chronic total occlusions.
Mean lesion length was 197.6 mm (% 108.5); whereas,
58.6% (n = 65) and 40.4% (n = 44) had lesions longer than
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Table 3 Femoropopliteal

lesion description and
calcification scores

Lesion characteristics Term Prevalence—n (%)
Mean lesion length (mean-SD) N/A 197.6 (108.5)
Lesion length > 150 mm N/A 65 (59.5%)
Lesion length > 250 mm N/A 44 (40.4%)
Number of runoff vessels 0 2 (1.9)

1 23 (21.5)

2 36 (33.6)

3 46 (43.0)
Chronic total occlusion N/A 81 (74.3)
TASC II classification A 11 (10.1)

B 31 (28.4)

C 17 (15.6)

D 50 (45.9)
PARC (Peripheral Academic Research Consortium) calcium score Absent 24 (21.6)

Focal 21 (18.9)

Mild 6 (5.4)

Moderate 34 (30.6)

Severe 26 (23.4)
PACSS (Peripheral Arterial Calcium Scoring System) 0 24 (21.6)

1 18 (16.2)

2 5@4.5)

3 36 (32.4)

4 28 (25.2)
Quadrants affected by calcification 0 16 (14.4)

1 21 (18.9)

2 22 (19.8)

3 22 (19.8)

4 30 (27.0)

Table 4 Surgical details of the endovascular femoropopliteal
revascularization

Treatment details Prevalence—n (%)

Proximal SFA 54 (50.9)
Mid SFA 76 (71.7)
Distal SFA 86 (81.1%)
P1 38 (35.8)
P2 8 (7.5)

P3 0

Full lesion coverage 66 (64.1)

SFA, Superficial femoral artery; P1, proximal segment of popliteal
artery; P2, middle segment of popliteal artery; P1, distal segment of
popliteal artery

150 and 250 mm, respectively—Table 3. Table 2 summa-

rizes patient’s demographics and baseline characteristics.
Regarding the target vessel treated, proximal, middle,

and distal SFA were involved in 50.9% (n = 54), 71.7%

(n =76) and 81.1% (n = 86) of cases, respectively. Fur-
thermore, in 35.8% (n = 38) and 7.6% (n = 8) of cases, the
P1 and P2 levels of the popliteal artery was involved. In no
cases the treatment extended to the distal popliteal artery—
Table 4.

Calcium Classification Scores

The burden of calcium according to each classification is
described in Table 3 and Fig. 2. Regarding the PARC
calcium score, 24 patients (21.6%) showed no visible cal-
cification, 27 patients (24.3%) focal/mild calcification and
60 patients (54%) moderate/severe calcification. Regarding
the PACSS, 24 patients (21.6%) were classified as grade 0,
23 patients (20.7%) as grade 1/2 and 64 patients (57.6%) as
grade 3/4. Regarding the number of quadrants affected, in
16 patients (14.4%) O quadrants were affected, in 43
(38.7%) 1 to 2 quadrants affected and in 52 (46.8%) 3 to 4
quadrants.
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Fig. 3 Primary patency rates according to calcification scores. A the number of vessel quadrants affected (0—4) and C primary patency
primary patency rates according to the Peripheral Arterial Calcium rates according to the calcification score per Peripheral Academic
Scoring System (PACSS) score; B primary patency rates according to Research Consortium (PARC) definitions
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Primary Outcome

Primary Patency There were no differences in primary
patency between the different calcification scores at
12 months (PARC score, LogRank = 0.42; PACSS, Log-
Rank = 0.28; quadrants, LogRank = 0.29) and 24 months
(PARC score, LogRank = 0.13; PACSS, LogRank = 0.13;
quadrants, LogRank = 0.42)—Fig. 3.

Among other factors analyzed, only proximal SFA
involvement and lesion length > 250 mm showed lower
patency rates. Proximal SFA involvement showed lower
patency at 12 months (LogRank = 0.022), but not at
24 months (LogRank = 0.08) and lesion length > 250 mm
showed lower patency at 12 months (LogRank = 0.003)
and 24 months (LogRank = 0.012), respectively.

Secondary Outcomes

Freedom from TLR Freedom from TLR was significantly
lower at 12 months in patients with calcification affecting 3
or 4 quadrants (LogRank = 0.022) but not at 24 months
(LogRank = 0.36). The analysis of all other calcification
scores revealed no significant differences at 12 months
(PARC score, LogRank = 0.90; PACSS, LogRank =
0.0.78) or 24 months (PARC score, LogRank = 0.09;
PACSS, LogRank = 0.11)—Fig. 4.

Lesion length > 250 mm showed lower freedom from
TLR at 12 (LogRank = 0.029) and 24 months (Log-
Rank = 0.020). At 24 months proximal SFA involvement
also increased the risk for TLR (LogRank = 0.043).

Secondary Patency No differences in secondary patency
were found between any of the different calcification
scores at 12 months (PARC score, LogRank = 0.10;
PACSS, LogRank = 0.09; quadrants, LogRank = 0.46) and
24 months (PARC score, LogRank = 0.13; PACSS, Log-
Rank = 0.13; quadrants, LogRank = 0.42)—Fig. 5.

Proximal SFA involvement showed lower secondary
patency at 12 months (LogRank =0.031) and at
24 months (LogRank = 0.011) and lesion length > 250
mm showed lower secondary patency at 12 months (Log-
Rank = 0.007) and 24 months (LogRank < 0.001).
Involvement of P1 and P2 showed lower secondary patency
rates only at 24 months (LogRank = 0.022 and Log-
Rank = 0.027, respectively).

Discussion

Calcification represents the Achilles’s heel of endovascular
therapy and one of the main predictors of patency loss and
TLR [15]. Different strategies have been developed to
address this problem including specialty balloons,
atherectomy, interwoven stents and intravascular litho-
tripsy [16]. Despite the promising performance of pacli-
taxel-coated balloons to inhibit restenosis in fibrotic
lesions, the efficacy of this agent in calcified disease has
been questioned and the outcomes of the new generation
DES in heavily calcified disease has not been adequately
investigated [17]. In this study, regardless the calcium
score used, the presence of severe calcification did not
influence the primary patency of the treated vessels.
However, the freedom from TLR was significantly reduced
in patients with 3 or 4 arterial quadrants affected by cal-
cification. Regarding other factors affecting revasculariza-
tion outcomes, lesion length > 250 mm, involvement of
the proximal SFA and extension into the popliteal artery
were found to be significant.

Long lesions have been considered at risk for restenosis
especially if the lesion is not completely covered by the
Eluvia™ (Boston Scientific®) stent. In the DESAFINADO
registry primary patency at one year was 91% if the lesion
was completely covered versus 42% if the DES was used in
combination with BMS or POBA [18]. Spot stenting was
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Fig. 4 Freedom from target lesion revascularization (TLR) according
to calcification scores. A Freedom from TLR according to the
Peripheral Arterial Calcium Scoring System (PACSS) score; B free-
dom from TLR according to the number of vessel quadrants affected

(0—4) and C freedom from TLR according to the calcification score
per Peripheral Academic Research Consortium (PARC) definitions
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Fig. 5 Secondary patency rates according to calcification scores.
A Secondary patency rates according to the Peripheral Arterial
Calcium Scoring System (PACSS) score; B secondary patency rates

significantly associated with increased risk of one-year
restenosis in the Japanese CAPSICUM experience [19].

Previous studies evaluating the Eluvia™ DES results
have shown acceptable results in complex FP lesions at
both 12 and 24 months [4, 5, 20]. Stavroulakis et al. have
published the 2-year results of the Eluvia™ DES in com-
plex FP lesions, including 130 patients and showed a pri-
mary patency of 71%, secondary patency and freedom
from TLR of 80%, freedom from major amputation of 98%
and freedom from surgical conversion of 89% [5]. Addi-
tional studies have also shown good results with the Elu-
via™ DES in complex disease with favorable results
compared to both bare metal stents but also compared to
previous DES [12, 21, 22]. Shehada et al. showed that the
use of the Eluvia™ DES was associated with comparable
mortality to bare metal stents for FP arterial disease, and
improved patency in lesions longer than 15 cm®. The
IMPERIAL trial [6, 22] compared the revascularization of
FP lesions with the Eluvia DES compared to the Zilver
PTX drug-coated stent. At 24 months, both stents showed
adequate results with the Eluvia™ DES having a higher
degree of freedom from TLR. Recent studies have also
suggested that the Eluvia™ DES is more cost-effective
than other available DES [23]. The ULTIMATE study also
compared the Eluvia'™ DES with a covered self-expanding
stent and found the Eluvia™ DES to have higher rates of
primary patency in lesions < 15 cm and higher freedom
from TLR and acute limb ischemia [24]. Finally, in the
EMINENT randomized controlled trial a higher primary
patency was observed following Eluvia™ deployment
compared to uncoated counterparts [6].

Regarding arterial calcification scores, different classi-
fications and diagnostic modalities might influence the
reporting of the results [10, 24, 25]. Current calcification
scores are heterogenous and might difficult a head-to-head
comparison between different studies [10, 11, 23]. Both the
PACSS and PARC scores are assessed by fluoroscopy and
digital subtraction angiographies on an antero-posterior
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according to the number of vessel quadrants affected (0—4) and
C secondary patency rates according to the calcification score per
Peripheral Academic Research Consortium (PARC) definitions

projections, and both consider the lateral involvement and
length of calcification, with the main difference being that
the PARC uses a ratio of lesion length to vessel length;
while, PACSS uses a cutoff of 5 cm for length (Table 1)
[10, 14]. The circumferential analysis of calcification
(quadrant classification) is based on an axial view of the
vessel either with CT-angiography or IVUS. The differ-
ences of the classifications are highlighted in Table 1. In
our results, the presence of severe calcification based on
the PARC and PACSS scores did not predict any adverse
outcomes. On the contrary, quadrant calcification
involvement did predict a higher rate of TLR. Accordingly,
in cases of severely calcified disease an additional imaging
modality, which would enable the detection of circumfer-
ential calcification, might be more helpful than the fluo-
roscopic assessment of calcium burden [26]. Adequate
stent expansion and wall apposition might be related with
this finding, since circular calcification might be more
challenging for adequate vessel preparation with POBA
and stent expansion compared to non-circular calcifications
[25]. Previous studies have shown the negative impact of
calcification on outcomes of femoropopliteal stenting with
DES, with higher rates of in-stent restenosis [27]. Cir-
cumferential calcification distribution has also been shown
to predict worse post-operative outcomes after drug-eluting
balloon treatment as shown previously by Fanelli et al.
probably due to the limitations in drug delivery to complete
or near complete circular calcified arteries [17]. This has
been mirrored in other studies including drug-coated bal-
loons [28]. Additionally, Bernardini et al. also demon-
strated that calcification burden was an independent risk
factor for failed antegrade crossing in patients with
femoropopliteal chronic total occlusions [29]. All of these
studies highlight the importance of an adequate pre-treat-
ment assessment of the calcification burden of femor-
opopliteal lesions. However, angiography-based
calcification scores have been shown to underestimate the
degree of calcium burden on previous histological studies
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[30]. Furthermore, Yin et al. performed an analysis of
femoropopliteal calcium severity using IVUS as the gold-
standard compared to both PARC and PACSS scores and
found a 59%, 100%, 100% and 14% sensitivity, specificity,
positive predictive value, and negative predictive value of
angiography-based scores compared to IVUS assessment
[31]. Additionally, axial imaging analysis of vessel wall
allowed for a more precise calcium location assessment
including differentiating between medial calcification and
intimal calcification, which have different pathophysio-
logic and prognostic implications [31]. These findings
underscore the added benefit of having a pre-treatment
axial anatomical analysis of the vessel wall.

Currently, vessel preparation techniques have been
developed to treat severe calcified and complex lesions
[32]. In the present study, vessel preparation was per-
formed with POBA. In complete circular and complex
calcified lesions, POBA might not be sufficient to ade-
quately prepare the vessel to the delivery of the scaffold.
These lesions might benefit from either a more aggressive
vessel prep strategy (high-pressure-/scoring balloon
angioplasty) or with the use of dedicated calcium devices
(Fig. 1).

Similar to calcification there is a great variability among
different position documents in regard to the definition of a
‘long-lesion’. Current European guidelines suggest that a
lesion longer than 250 mm should be considered a long
lesion; whereas, the PARC position document defined a
long lesion as 150 mm [2, 10]. Moreover, in the IMPER-
IAL trial patients with a lesion length > 140 mm and
< 190 mm were analyzed in the subgroup of ‘long-lesions’
[20]. In this cohort, a lesion length > 250 mm was asso-
ciated with increased risk for loss of primary and secondary
patency as well as TLR. Accordingly, the definition sug-
gested from the ESC/ESVS guidelines better predicted the
risk for treatment failure.

Limitations

This study has several limitations. The low number of
patients might explain the lack of statistically significant
different in some of the outcomes. The calcification scoring
was performed in non-automatized fashion. Although it
was performed by experience interventionalists an autom-
atized method of grading might be more accurate. Addi-
tionally, longer follow-up times would be of interest to
analyze the long-term patency of the Eluvia™ DES in
calcified disease. Although we standardized by calcium
scores, multiple other factors influence revascularization
outcomes. Future studies with more patients with detailed
anatomic and clinical data, might allow a more robust
analysis of the impact of calcium. Future studies are also
needed to analyze the impact of different vessel preparation

devices in both drug-coated balloons and drug-eluting stent
technology. Furthermore, a clear definition of calcium
arterial burden and adequate diagnostic modalities in the
FP sector is necessary considering the circular involvement
of the artery.

Conclusion

In this study, regardless the calcium score used, the pres-
ence of severe calcification did not influence the primary
patency of the treated vessels after Eluvia’™™ DES
deployment. However, the freedom from TLR was signif-
icantly reduced in patients with 3 or 4 arterial quadrants
affected by calcification. Of the calcium scores used, only
quadrant calcification involvement predicted revascular-
ization failure. A more detailed anatomic evaluation of
complex lesions might be necessary, and a fluoroscopic
assessment alone might not be sufficient to appreciate these
lesions.
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