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Abstract

Aims: To investigate the impact of coverage of the deep femoral artery (DFA) by stents during endovascular
treatment of proximal superficial femoral artery (SFA) lesions involving its ostium on the patency of both
femoral arteries.

Methods and results: We retrospectively analysed 171 limbs of 143 patients who had been treated with
femoral bifurcation stenting. According to the stenting strategies, 101 limbs with DFA coverage (group 1)
and 70 limbs without DFA coverage (group 2) were compared. SFA and DFA patency was assessed by intra-
arterial or computed tomography angiography or duplex ultrasound. Baseline characteristics were similar
between groups, except for stent diameter. Flow limitations in DFAs were observed in 13 limbs divided
similarly between the groups (8.9% vs. 5.7%, p=0.320). During a median follow-up of 18 months, there
was a trend towards higher SFA patency at one and three years in group 1 (83% and 63% vs. 75% and 50%,
p=0.124). DFA patency at one and three years was not different between groups (88% and 77% vs. 83% and
71%, p=0.488).

Conclusions: Jailing of the DFA origin by SFA ostial stenting did not result in a significant increase in the
acute or later loss of patency in either femoral artery.
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Introduction

Primary stenting in superficial femoral artery (SFA) lesions of inter-
mediate length has recently been shown to achieve better outcomes
than balloon angioplasty alone'. Involvement of the femoral artery
bifurcation in SFA lesions is frequently encountered. However, sev-
eral concerns are associated with the implantation of stents at the
femoral bifurcation. Stents that cover up to the common femoral
artery (CFA) with jailed deep femoral arteries (DFAs) can cause flow
limitations in the DFA. This may further jeopardise the development
of collaterals in treated SFA lesions, if reocclusion occurs in treated
SFAs. Furthermore, flexion of the hip joint may cause stent fracture.
Limitations of future access for percutaneous interventions or of anas-
tomosis site for bypass surgery are also potential problems associated
with stenting at the femoral bifurcation. Therefore, femoral bifurca-
tion lesions have been excluded from the clinical trials in which the
efficacy of stents in SFA lesions has been proven?3, and surgical treat-
ment is considered to be the principal treatment option®*. However,
leaving the SFA ostial lesion without stent coverage after balloon
dilation may be associated with an increase in the risk of resteno-

sis, due to an increased tendency of recoil and high plaque burden.

Femoral bifurcation stenting

There are limited data regarding the outcomes of different stenting
strategies at femoral bifurcations. Whether stent implantation at the
femoral bifurcation with jailing of the DFA’s origin is safe or not for
short- and long-term follow-up remains unknown.

The purpose of the present study was to compare the outcomes
of stenting strategies with versus without stent coverage of the SFA
ostium and the DFA origin in patients with SFA lesions involving

the femoral bifurcation.

Methods

STUDY SUBJECTS

Between April 2004 and April 2012, 469 SFA lesions were treated
by balloon angioplasty with stent implantation, due to claudication
or critical limb ischaemia (CLI). Among them, 171 limbs of 143
patients who were treated with stenting at the femoral bifurcation
lesions were retrospectively evaluated. The limbs were divided into
group 1 (101 limbs) treated by SFA ostial stenting with coverage of
DFA origin and group 2 (70 limbs) treated by stenting without DFA
coverage (Figure 1). The femoral bifurcation was defined as the

segment with the carina, distal CFA (1 cm proximal to the carina)

1-year follow-up

G

8-month follow-up

Figure 1. Representative cases from group 1 and group 2. Representative case from group 1. A 78-year-old man with total occlusion of the SFA
ostium (A) underwent stenting with DFA coverage (B). Follow-up CT angiography at one year showed both femoral arteries patent (C & D).
Representative case from group 2. A 70-year-old man with total occlusion of the SFA ostium (E) underwent stenting without DFA coverage (F).
Angiography was performed at eight months because of recurring resting pain, showing total occlusion of the SFA with a patent DFA (G).

The asterisk denotes the DFA, and the arrow denotes the proximal edge of the stent. CT: computed tomography,; DFA: deep femoral artery,

SFA: superficial femoral artery
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and the proximal SFA (1 cm distal to the carina), as previously
reported’. Before the angioplasty procedure, all patients underwent
physical evaluations, ankle-brachial index (ABI) assessments, and
imaging tests, including computed tomography (CT), magnetic
resonance angiography, or colour duplex ultrasound. The institu-
tional review board at the Severance Hospital, Yonsei University
Health System, approved this study and waived the requirements

for informed consent for this retrospective analysis.

ANGIOPLASTY PROCEDURE

All procedures were performed under local anaesthesia, which
was supplemented with intravenous sedation and analgesia when
required. Systemic heparin (5,000 IU) was administered to achieve
an activated clotting time >250 seconds. For the treatment of occlu-
sive SFA lesions, either the intraluminal or the subintimal approach
was utilised at the physician’s discretion. Either ipsilateral or con-
tralateral femoral puncture was performed, depending on the dis-
tance to the target lesion. A 7 Fr introducer sheath (Terumo Medical
Corp., Tokyo, Japan) was used for the ipsilateral approach, and
a 6-8 Fr contralateral sheath (Balkin; Cook Medical, Bloomington,
IN, USA) was employed for the crossover approach. A 0.035-
inch hydrophilic guidewire (Radifocus; Terumo Medical Corp.)
and a supporting 5 Fr multipurpose catheter (Torcon NB®; Cook
Medical) were used to cross the totally occluded lesion. For the
subintimal approach, a subintimal channel was made with a straight
0.035-inch hydrophilic guidewire that was advanced distally, using
a loop formed at the tip of the guidewire. The loop of the wire
and catheter were advanced through the subintimal plane until the
occlusion was passed and the wire re-entered the true lumen.

After the passage of the guidewire through the stenotic lesions,
all of the target lesions were predilated with a balloon 5 or 6 mm
in diameter. A self-expanding nitinol stent 5 to 8§ mm in diame-
ter (SMART;, Cordis, Johnson & Johnson, Miami Lakes, FL, USA;
Zilver®; Cook Medical, Complete® SE; Medtronic, Minneapolis,
MN, USA; Absolute Pro®; Abbott Vascular, Santa Clara, CA, USA)
was deployed. Limbs in group 1 were treated with stenting at the
SFA ostium covering the origin of the DFA, and the limbs in group
2 were stented without covering the SFA ostium and DFA origin.
Additional stents beyond the femoral bifurcation were selectively
implanted in segments with residual stenosis >30% or dissections
causing flow limitation. Deployed stents were dilated with the
balloon for better apposition. Underexpanded stents were further
dilated with a higher-pressure or larger-diameter balloon. The pres-
sure gradient over the treated lesion was measured by the simulta-
neous recording of the mean systolic pressures of catheters which
were positioned at the proximal and distal sides of the treated
lesion. After successful recanalisation, all patients received a com-
bination of aspirin (100 mg/d) and clopidogrel (75 mg/d), with or
without cilostazol (200 mg/d), for at least one year.

Follow-up
For physical examinations, follow-ups were conducted at one
month post procedure, and thereafter at three-month intervals.

Non-invasive haemodynamic evaluations were repeated at six to
12-month intervals or if the symptoms deteriorated. At least one
imaging test, such as CT angiography, colour duplex ultrasound,
or intra-arterial angiography, was performed if a >0.15 decrement
in the ABI was present on follow-up pulse volume recordings.
Imaging tests were also employed if the symptoms worsened by
one Rutherford category.

Study endpoints and definitions

The primary endpoints were the patency rates of SFAs and DFAs.
The secondary endpoints included the cumulative target lesion
revascularisation (TLR)-free survival and the cumulative major
adverse events (MAE)-free survival rates. MAE was defined as the
composite of all deaths and major amputations. Primary patency
was defined as a treated vessel without restenosis and TLR.
Significant binary restenosis was defined as >50% diameter steno-
sis based on intra-arterial angiography or CT angiography, or peak
velocity >180 cm/s, or a lesion velocity to adjacent segment veloc-
ity ratio >2.4 by duplex ultrasound. For the patency of DFAs, only
the limbs with follow-up intra-arterial angiography or CT angiog-
raphy were analysed, because the duplex ultrasound follow-up did
not routinely include DFA investigation. DFAs with a pre-existing
significant stenosis prior to stenting were considered as patent if the
stenosis did not worsen.

Statistical analysis

Continuous data are presented as meantstandard deviation, and
categorical data are presented as frequency (%). Baseline clinical
and lesion characteristics were compared between groups using the
Student’s t-test for numerical data or Fisher’s exact test for categor-
ical data. Primary and secondary endpoints were determined using
Kaplan-Meier survival analysis and compared by log-rank test. The
outcomes of both groups were censored at a fixed point of three
years to avoid any bias that may have been caused by follow-ups of
varying durations.

Subgroup analyses that were stratified by selected clinical and
lesion characteristics were performed for the primary endpoint
using a test for heterogeneity to assess for possible interactions
between the stenting strategies and various characteristics. Findings
were considered significant if the p-value was less than 0.05. All
statistical analyses were performed with SPSS 18.0 (SPSS Inc.,
Chicago, IL, USA).

Results
BASELINE CHARACTERISTICS
The baseline characteristics of the treated limbs are summarised
in Table 1. The mean age was 70+8 years, and 81.9% of the limbs
belonged to male patients. Of the 171 treated limbs, 61 limbs
(35.7%) had CLI. Baseline clinical characteristics were not differ-
ent between the two groups (Table 1).

The mean lesion length was 22.5+8.4 cm, and it did not dif-
fer between the two groups (Table 2). In 49 SFA lesions (28.7%),
additional stents were implanted beyond the femoral bifurcation.



Table 1. Baseline characteristics according to stenting strategies.

Overall limbs| Group 1 Group 2

Femoral bifurcation stenting

Table 2. Angiographic and procedural details of 174 limbs.

Overall limbs| Group 1 Group 2

(N=171) | (N=101) | (N=TO) |PY2IUe (N=1T1) | (N=101) | (N=TO) |PYAIUe

Age (yrs) 70+8 69+8 70£9 0.475 Mean lesion length (cm) 22.5+8.4 22.6+9.0 22.5+7.4 0.914

Male 140 (82%) | 81(80%) | 59(84%) | 0495 Medina (CFA-SFA-DFA) 0.187

Body mass index (kg/m?) | 227433 | 22834 | 225+32 | 0629 010 106 (62%) | 56 (55%) | 50 (71%)

Risk factors 0,1,1 33 (19%) 23 (23%) 10 (14%)
Hypertension 131(77%) | 74(73%) | 57(81%) | 0215 1,10 20(12%) | 13(13%) | 7(10%)

Diabetes mellitus 95 (56%) 55 (55%) 40 (57%) | 0.728 111 12 (7%) 9(9%) 3(4%)

Coronary artery disease | 121 (71%) 72(71%) | 49(70%) | 0.856 Lesion type (TASC Il) 0.591
History of smoking 74 (43%) 44 (44%) | 30 (43%) | 0.927 B 15 (9%) 1(11%) 4(6%)
Dyslipidaemia 56 (33%) 32(32%) | 24(34%) | 0.721 C 29 (17%) 5(15%) | 14(20%)

Chronic kidney disease | 34 (20%) 18(18%) | 16(23%) | 0417 D 122 (71%) 72(711%) | 50 (71%)

Clinical stage 0452 CTO of SFA ostium 133 (78%) 1(80%) | 52(74%) | 0.360
Rutherford 2 46(27%) | 26(26%) | 20 (29%) Side 0211
Rutherford 3 64(37%) | 43(43%) | 21(30%) L WEle) | eS| S
Rutherford 4 3621%) | 19(19%) | 17(24%) Right SR | AT | S
Rutherford 5 19011%) | 90%) | 10(14%) pre procedural anide- 048:0.18 | 045:018 | 051+0.17 | 0.046
Rutherford 6 6 (4%) 4 (4%) 2(3%) Fem—— o1

The limbs of group 1 tended to show a greater, but not statistically
significant, involvement of CFA or DFA lesions. Most of the treated
lesions were TASC I classification C or D (88.3%) and chronic total
occlusion (CTO) lesions of the SFA ostium (77.8%). Pre-procedural
ABI was lower in group 1 than in group 2 (0.45+0.18 vs. 0.51+0.17,
p=0.046). Subintimal angioplasty was performed at similar frequen-
cies in both groups (66.3% and 71.4%, p=0.481). Larger diameters
of stents were implanted at the bifurcation in group 1 than in group
2 (7.5+0.7 vs. 7.1+0.7 mm, p<0.001). Other angiographic and proce-
dural characteristics were similar between the two groups (Table 2).

IMMEDIATE PROCEDURAL OUTCOMES
Post-procedural ABI was increased from 0.48+0.18 to 0.83+0.19
(p<0.001). There were no procedure-related deaths in either group.
However, nine procedures (5.3%) were complicated by distal embo-
lisation, which blocked the distal flow: four limbs were treated with
surgical embolectomy, and five limbs were successfully treated
with aspiration or the catheter-based administration of thrombo-
lytics. Arterial perforation occurred in two (1.2%) limbs: one limb
was managed conservatively, and the other was successfully treated
with a covered stent. There were no significant differences in the
frequency of complications between the two groups (Table 3).
Flow limitations in DFAs after stenting were observed in 13
limbs (7.6%), nine limbs (8.9%) in group 1 and four limbs (5.7%)
in group 2. There were no significant differences in flow limita-
tions between the two groups (p=0.320, Table 3). However, there
was a significant difference in the incidence of DFA flow limita-
tion, according to the Medina classification (p<0.001, Figure 2).
Post-procedural flow limitation was observed mainly in Medina
type 0,1,1 (n=9, 27%) or 1,1,1 (n=2, 17%). Therefore, DFAs con-
taining stenoses at their origin prior to the procedure appeared to be

Intraluminal approach 54 (32%) 34 (34%) 20 (29%)

Subintimal approach 117 (68%) 67 (66%) 50 (71%)

Number of stents 0.399

1 124 (72%) 76 (75%) 46 (66%)

2 45 (26%) 23 (23%) 22 (31%)

3 4(2%) 2(2%) 2(3%)
Average number of stents 1.3£0.5 1.3£0.5 1.4+0.5 0.201
o dlameterat U2 | 7307 | 75407 | 71207 |<0001
Stented length (cm) 13.3+7.5 12.5+6.7 14.5+8.5 0.086
Pre-procedural distal run-off 0.317

Oorl 65 (38%) 42 (42%) 3(33%)

2 31 (18%) 15 (15%) 6 (23%)

8 75 (44%) 44 (44%) 31 (44%)
Additional BTK intervention 25 (15%) 14 (14%) 1(16%) | 0.736

BTK: below-the-knee; CFA: common femoral artery; CTO: chronic total occlusion; DFA: deep

femoral artery; SFA: superficial femoral artery; TASC: TransAtlantic Inter-Society Consensus

at a higher risk of flow limitation after the procedure. Of 13 limbs
with flow-limiting jailed DFA, one DFA in group 1 showed restored
blood flow after balloon angioplasty. The other 12 DFAs were not
treated with additional interventions. Regarding the fate of the
12 DFAs with immediate flow limitations, five DFAs had follow-
up imaging tests. Three DFAs remained occluded, but two DFAs
regained patency during the follow-up.

PATENCY RATES AND CLINICAL OUTCOMES, ACCORDING TO
THE STENTING STRATEGIES

During the median follow-up period of 17.8 months (interquartile
range, 6.0-30.5 months), binary restenosis at the target lesion was
observed in 59 limbs, 34 limbs (33.7%) in group 1 and 25 limbs
(35.7%) in group 2. Complete reocclusion was observed in 51 limbs,

m
=
=
=
=
=3
(1]
2
(1]
=
=
o
=
N
o
—
%
—
e
(=]
w
o
[=2]
w
©




m
=
=
=
=
=3
(1]
=
(1]
=
=
o
=
N
o
—
%
—
=
(=]
w
o
[=2]
w
©

Table 3. Immediate post-procedural outcomes.

Overall limbs| Group1 | Group 2

p-value

(N=171) | (N=101) | (N=70)

rn";;;pmd”’a' ankle-brachial | 053,019 | 0.84+0.17 | 083021 | 0.781
Complications

Procedure-related deaths 0 0 0 1.000

Embolisation to distal SFA 9 (5%) 4 (4%) 5(7%) 0.282

Arterial perforation 2 (1%) 1(1%) 1(1%) 1.000
Flow limitation of DFA 13 (8%) 9(9%) 4(6%) 0.320
Post-procedural distal run-off 0.352

Oorl 49 (29%) | 33(33%) | 16(23%)

2 43 (25%) | 23(23%) | 20 (29%)

3 79 (46%) | 45(45%) | 34 (49%)
DFA: deep femoral artery; SFA: superficial femoral artery

30 21%

_ (9/33) UL
&
S
E 201 17%
; (2/12)
3
E
()
S 10
8 6%
5 (1/20)
2 1%
T 010 0-1-1 110 o 1-1-1

Medina classification (CFA-SFA-DFA)

Figure 2. Incidence of DFA flow limitation after stenting according
to the Medina classification. CFA: common femoral artery;
DFA: deep femoral artery,; SFA: superficial femoral artery

28 limbs in group 1 and 23 limbs in group 2. Kaplan-Meier curves
showed a higher tendency of SFA patency for group 1 compared to
group 2 (p=0.124 by log-rank, Figure 3A). Patency rates of SFAs
at one and three years were 83% and 63% for group 1 and 75%
and 50% for group 2, respectively. Also, on multivariate analysis,
the stenting strategy did not remain as an independent predictor for
SFA patency (Online Table 1).

For the analysis of DFA patency, we excluded 57 limbs that
did not have follow-up imaging tests performed for assessing the
patency of proximal DFAs. Of 114 DFAs, 12 were immediately
occluded after stenting without any interventions, and seven (two
in group 1, five in group 2) demonstrated worsening stenosis during
the follow-up. Patency rates of DFAs at one and three years were
88% and 77% for group 1 and 83% and 71% for group 2. There
were no significant differences in the patency of DFAs between the
two groups (p=0.488 by log-rank, Figure 3B). None of the wors-
ened stenotic lesions of DFAs underwent revascularisation during
the follow-ups.

Of the 59 limbs which developed restenosis or reocclusions of
the SFA during the follow-up, 32 limbs underwent repeat percuta-
neous revascularisation, and five limbs underwent bypass surgery.
The other 22 limbs were treated medically due to the refusal of the
patient to undergo repeat revascularisation (n=5), poor medical con-
dition of the patient (n=5), or mild symptoms (n=12). Percutaneous
revascularisation was successful in 30 out of 32 limbs (93.8%).
No limbs had any limitation for access for repeat percutaneous
interventions or anastomosis site for bypass surgery. The revascu-
larisation attempt failed in two limbs, because the wire could not
pass through the totally occluded lesions. Group 1 showed a trend
towards higher TLR-free survival rates at one and three years, com-
pared to those of group 2 (88% and 78% vs. 80% and 64%, respec-
tively, p=0.086 by log-rank, Figure 3C).

There were 13 mortalities during the follow-up. The causes of
mortalities were cardiac (n=2), malignancies (n=2), infections
(n=7), rupture of abdominal aortic aneurysm (n=1), and trauma
(n=1). One limb required a planned below-the-knee amputation
after a successful angioplasty. There were no significant differences
in MAE between the two groups (p=0.151 by log-rank, Figure 3D).

SUBGROUP ANALYSES FOR SFA PATENCY

Interactions between the stenting strategies and clinical parameters,
including lesion characteristics, were estimated (Figure 4). The
hazard ratios (HR) of SFA patency were not different between the
two groups, according to the subgroups of age, sex, diabetes, hyper-
tension, smoking, and the presence of CTO.

However, group 1 had higher patency rates than those of group 2
in the following subgroups: 1) lesion length less than 15 cm, 2) lesion
involvement of CFA or DFA, and 3) intraluminal approach. Also,
we observed a significant interaction between the stenting strate-
gies and type of approach for predicting SFA patency (p=0.030 for
interaction, Figure 4). For an intraluminal approach, the HR for
group 2 versus group 1 was 3.92 (95% confidence interval [CI],
1.37-11.25, p=0.011). On the contrary, the HR was 1.03 (95% CI:
0.54-1.97, p=0.918) for the subintimal approach. In addition, we
observed a significant interaction between the stenting strategies
and lesion length. Stenting with DFA coverage showed higher SFA
patency rates in subgroups of short lesions, compared to those in
subgroups of long lesions (p=0.032 for interaction).

Discussion

The principal findings are: 1) in patients with SFA lesions involv-
ing the femoral bifurcation, ostial stenting at SFAs with coverage
of the DFA origin showed a trend towards higher SFA patency
and TLR-free survival rates, compared with the stent implantation
strategy that lacked coverage of the SFA ostium and DFA origin,
2) jailing of the DFA origin by SFA ostial stenting did not signifi-
cantly increase the acute or later loss of patency in DFAs, and 3) an
improvement of the SFA patency by ostial stenting was associated
with the subgroup treated with an intraluminal rather than a subin-
timal approach and the subgroup with short or intermediate rather
than longer lesions.
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Figure 3. Kaplan-Meier survival curves of clinical endpoints according to the stenting strategies. The graphs depict primary patency of the
SFA (A), primary patency of the DFA (B), TLR-free survival rates (C), MAE-firee survival rates (D). DFA: deep femoral artery: MAE: major
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STENTING AT THE FEMORAL BIFURCATION LEVELS AND
THE EFFECT OF THE STENTING STRATEGIES ON THE
PATENCY OF SFA

In the present study, stent implantation at the femoral bifurcation
that covered the SFA ostium and DFA origin showed a trend towards
higher patency and TLR-free survival rates, compared to stenting
without coverage of the SFA ostium and DFA origin. In general prac-
tice the implantation of stents that proximally extend to the CFA is
avoided because of the potential interference with blood flow to the
DFA. Furthermore, the risk of stent fracture and the difficulty of fur-
ther femoral vascular access have led to operator reluctance in stent-
ing at the CFA. Thus, surgical treatment has been considered as the
preferred treatment option for CFA disease™®. However, recent studies
have demonstrated the feasibility and favourable outcomes with end-
ovascular treatment of CFAs, although these studies involved a rela-
tively small number of procedures'®!". Moreover, Bonvini et al showed

a higher patency rate after stenting at the CFA, compared to that of bal-
loon angioplasty alone'?,

Similar to our findings, Yamawaki et al recently reported a sig-
nificantly higher patency of SFA using stenting with DFA coverage,
compared to without DFA coverage, at one year’. The inferior out-
comes of SFA stenting without coverage of the SFA ostium and DFA
origin may be explained by the presence of residual plaque at the
CFA and SFA ostium uncovered by the proximal edge of the stent,
weak radial forces on a residual plaque at the edge of the stent, and
rheological abnormalities at the femoral bifurcations. In particular,
balloon injury of the diseased ostia of the SFA and DFA without stent
implantation may lead to increases in recoil and neointimal hyperpla-
sia. In our study, the differences between the two stenting strategies
did not reach statistical significance, possibly due to the inclusion of
more complex lesions, such as higher CTO lesions and TASC II D
lesions, which were excluded from the previous study’.
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p-value

Subgroups n/N for interaction

Overall limbs ~ 53/171  HH

Age 0.223
<60 yrs 420 | i
>60 yrs 49/151  HH

Sex 0.914
Male 42/140  HH
Female 1131 H—

Diabetes 0.535
Yes 33/95  HH
No 2076 H—

Hypertension 0.620
Yes 417131 HH
No 1240 H—-

Smoking 0.680
Yes 28/14
No 25197 H—

CT0 0.923
Yes 43/133 H—
No 10/38 +—H—

Lesion length 0.032
<15¢cm 7/34 [ i
>15¢cm 46/137 HH

Involvement of CFA and/or DFA 0.118
Yes 23/65 ——
No 30/106 HH

Approach 0.030

Intraluminal  15/54 —_—
Subintimal ~ 38/117 HH
T T T T
1 5 10 15

Favours stenting with coverage of DFA

Figure 4. Forest plot of subgroup analyses of SFA patency comparing
the stenting strategies. The test for interaction was significant within
strata formed by lesion length and approach method. CFA: common

femoral artery; CTO: chronic total occlusion; DFA: deep femoral

artery

In our study, we evaluated the presence of stent fractures in only
56 limbs with follow-up fluoroscopic images, and 10 stent frac-
tures (18%) were identified. The incidence of stent fracture was not
higher in group 1 compared to group 2 (7/48, 14.6% for group 1 vs.
3/8, 37.5% for group 2, p=0.143). Also, most stent fractures were
type I with single tine fracture (n=7, 70%). There were three frac-
tures, one type Il and two type I11.

THE FATE OF DFAs ACCORDING TO THE STENTING STRATEGIES
Another major concern regarding the implantation of stents at the
femoral bifurcation is the jailing of the side branch, DFA, which is
the most important collateral vessel for bypassing the obstructed SFA
and is essential for maintaining limb viability'*>!*. In our study, flow
limitations in post-procedural DFAs were observed in only 13 out of
171 limbs (7.6%). There were no significant differences between the
two groups, and DFAs with pre-procedural stenoses at their origin
appeared to be at a higher risk of flow limitation after the procedure.
Also, the differences in stenting strategies did not significantly affect

DFA patency during the follow-ups. Both groups had an acceptable,
high DFA patency (88% at one year and 77% at three years in group
1, and 83% at one year and 71% at three years in group 2). Thus,
coverage of the DFA by the stent did not appear to be associated with
an increased risk of DFA occlusion, as long as flow limitations in the
DFA did not occur. Additionally, limbs with impaired blood flow in
the DFA did not develop any significant symptoms immediately after

the procedure or during later follow-ups.

STENTING STRATEGIES ACCORDING TO THE LESION
CHARACTERISTICS

Interestingly, there were interactions with lesion length and
involvement of CFA and/or DFA with borderline significance. This
suggests that stenting to the distal CFA with DFA coverage may be
necessary.

In subgroups using the subintimal approach, there were no sig-
nificant differences in the patency of SFA, according to the stenting
strategies. However, in subgroups using the intraluminal approach,
stenting with DFA coverage showed higher patency. These find-
ings could be attributed to differences in plaque shift at the femoral
bifurcation, depending on the type of approach. With the subinti-
mal approach, the plaque-free subintimal channel becomes eccen-
trically expanded during balloon dilation while the true lumen gets
compressed. However, with the intraluminal approach, the circu-
lar plaque burden at the SFA ostium may remain more or less at
the same site while the whole vessel expands outward during bal-
loon angioplasty. Therefore, there will be more remaining circular
plaque burden in cases of intraluminal balloon angioplasty. In addi-
tion, vessel recoil force may be greater after intraluminal angio-
plasty than after subintimal angioplasty. For these reasons, stenting
at the SFA ostium may be more important for the SFA patency after
intraluminal angioplasty than after subintimal angioplasty.

Study limitations

There are several limitations to this study. First, only registry data
from a single centre were analysed, comprising a relatively small
group of patients with the inherent limitations associated with a ret-
rospective design. Second, the imaging tests for assessment of DFA
patency were not performed routinely. Most imaging tests were per-
formed if there was a decline in ABI or a deterioration of symptoms.
Therefore, the DFA patency rate may be inaccurate and overesti-
mated. Third, detailed geometric analyses of potential plaque shift
using intravascular ultrasound were not performed. Despite these
limitations, we believe that our data represent the reality of current

daily practice.

Conclusions

SFA ostial stenting with coverage of DFA origin was safe and
showed relatively favourable patency rates in both femoral arteries.
In subgroups with lesions of short/intermediate length (<15 cm) or
treated with intraluminal angioplasty, SFA ostial stenting with DFA
coverage showed higher SFA patency than stenting without DFA
coverage.



Impact on daily practice

Implantation of stents at the femoral artery bifurcation cover-
ing the origin of the DFA has been generally avoided because of
uncertainty about the fate of the jailed DFA. However, based on
our study results, SFA ostial stenting with jailing of the DFA ori-
gin can be performed without concern when the femoral artery
bifurcation is involved, because it is safe and shows a trend
toward a higher patency than SFA stenting without covering the
SFA ostium and the DFA origin.
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Online data supplement
Online Table 1. Univariate and multivariate predictors of superfi-
cial femoral artery patency.
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Online data supplement

Online Table 1. Univariate and multivariate predictors of superficial femoral artery patency.

Age 1.036 1.002-1.070 0.036 0.064 0.998-1.081 0.064
Female 1.377 0.730-2.597 0.323
BMI (kg/m?) 0.946 0.876-1.022 0.160
Diabetes 1.136 0.675-1.910 0.631
Hypertension 1.410 0.779-2.551 0.256
Smoking 2.136 1.274-3.582 0.004 2.322 1.328-4.058 0.003
Critical limb ischaemia 1.911 1.114-3.277 0.019 1.994 1.110-3.583 0.021
TASC 11 D lesion 1.850 0.995-3.441 0.052 1.450 0.325-2.101 0.690
CFA and/or DFA involvement 1.390 0.832-2.321 0.209
Lesion length >150 mm 2.389 1.127-5.064 0.023 2.068 0.642-6.664 0.224
Distal run-off vessel <1 1.510 0.865-2.634 0.147
Subintimal approach 1.293 0.727-2.298 0.382
Stenting without DFA 1.366 0.811-2.302 0.241
Stent number 1.152 0.708-1.874 0.568
Stent diameter (mm) 0.728 0.497-1.067 0.104
Post-procedural ABI 0.156 0.042-0.580 0.006 0.273 0.063-1.190 0.084

ABI: ankle-brachial index; BMI: body mass index; CFA: common femoral artery; Cl: confidence interval; DFA: deep femoral artery; HR: hazard ratio




