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Abstract
Aims: The BRANCH study was a prospective, multicentre, non-randomised, single arm trial to investigate
the feasibility, safety, efficacy, and performance of the bare metal Medtronic Bifurcation Stent System for the

treatment of de novo bifurcation lesions.

Methods and results: Sixty patients were enrolled in the study. After a learning curve of one case at seven
centres, 53 patients from six centres were prospectively treated. The primary endpoint was target vessel fail-
ure (TVF) at 30 days. Secondary endpoints included acute device, lesion, and procedure success and TVF at
12 months. Medina complex bifurcation lesions (1,1,1; 1,1,0; 1,0,1; 0,1,1) were treated in 71.7%. The stent
was successfully implanted in 86.8% of cases. Acute device, lesion, and procedure success rates were 83.0%,
92.5%, and 88.7%, respectively. TVF occurred in 2/52 patients (3.8%) at 30 days. No other major adverse
cardiac adverse events (MACE) occurred through 30 days follow-up. At 12 months, TVF occurred in 6/47
(12.8%) patients, and MACE occurred in 5/47 (10.6%) patients.

Conclusions: Results from the BRANCH study demonstrate that the Medtronic Bifurcation Stent System is
safe and can be successfully and effectively deployed in a variety of bifurcation lesions with good clinical

outcomes.

*Corresponding author: Monash HEART and Monash University, Monash Medical Centre, 246 Clayton Road, Clayton,
Melbourne, Victoria, Australia 3168. E-mail: ian.meredith@myheart.id.au
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Introduction

Treatment of bifurcation coronary artery disease remains a signifi-
cant challenge in interventional cardiology. The optimal treatment
strategy of these lesions has been the subject of much debate; how-
ever, several randomised studies have shown that in the majority of
cases, the provisional side branch strategy (i.e., treating the main
branch and, if needed, the side branch as well) can produce excel-
lent clinical results!'-.

There are situations, however, where the use of a two-stent strat-
egy may be unavoidable, such as with long side branch lesions, or
with abrupt closure of the side branch that puts downstream myocar-
dium at risk of infarction. When two stents are needed, the optimal
approach is still unresolved. A number of two-vessel stenting tech-
niques using conventional stents have been proposed, including
T-stenting, V-stenting (also called simultaneous kissing stents [ SKS]),
Y-stenting, crush technique, and culotte stenting®!’. However, each
method suffers from one or more potential limitations, including
inconsistent coverage at the lesion site (T-stenting), gapping at the
ostium of the side branch (T-stenting), creation of a false carina
(culotte, V-stenting, Y-stenting), and disturbed blood flow from over-
lapping layers of metal over the ostium and carina (crush, culotte,
V-stenting, Y-stenting). In addition, all of these techniques are techni-
cally complex and are associated with higher radiation exposure and
contrast loads, longer procedure times, and greater risk of periproce-
dural complications and side branch restenosis®”.

The challenges surrounding the use of two-stent techniques have
led to the development of stents specifically designed to treat bifur-
cation lesions. The Medtronic Bifurcation Stent (Medtronic Inc.,
Santa Rosa, CA, USA) is a bare metal, dual branch, Y-shaped, dedi-
cated bifurcation stent that was designed to provide easy access to
the side branch while maintaining main vessel and side branch
patency. The BRANCH (Bare Metal BifuRcAtion SteNt Clinical
Trial in Humans) study was performed to investigate the feasibility,
safety, efficacy, and performance of this device for the treatment of
de novo bifurcation lesions.

One-year results of the BRANCH trial

Methods

DEVICE DESCRIPTION

The Medtronic Bifurcation Stent is a bare metal stent that is
made of the same cobalt-based alloy (MP35N) used in the com-
mercially approved Driver/Micro-Driver® stent stent (Medtronic
Inc.). The bifurcation stent is Y-shaped, and consists of a
12-crown, 7 mm proximal main vessel section, an 8-crown,
4 mm side branch section, and a 10-crown, 8 mm distal main
vessel section (Figure 1). The three sections are fused so as to
accommodate multiple bifurcation angles. The stent has thin
struts (91 microns) and a small crossing profile (1.55 mm),
which provide a high level of flexibility, deliverability, and con-
formability. Two models of the stent were available for the
BRANCH study, one with a proximal main vessel diameter of
3.8 mm, a distal main vessel diameter of 3.0 mm, and a side
branch diameter of 2.5 mm, and the other with a proximal main
vessel diameter of 4.3 mm, a distal main vessel diameter of
3.5 mm, and a side branch diameter of 2.5 mm.

The stent is supplied pre-mounted on a dual rapid exchange stent
delivery system that is compatible with 8 Fr guide catheters. The
system uses two balloons, one for main vessel stent deployment and
the other for side branch stent deployment. Both balloons extend
the length of the stent. The side branch balloon uses a stepped
design to match the anatomy of the target vessel (Figure 2). Each
balloon has a nominal inflation pressure of 9 atmospheres and
a maximum inflation pressure of 16 atmospheres.

The stent delivery system is advanced over two guidewires, with
one placed in the main vessel and one in the side branch. Four radi-
opaque markers, one at each end of the stent and one in the carina
region, aid positioning of the stent in the target lesion. Once the cor-
rect position and orientation of the stent are achieved, the balloons
are inflated simultaneously through a single inflation/deflation port
on the proximal end of the delivery system. This method of deploy-
ment is similar to the “kissing balloon” technique commonly used

in bifurcation stenting.

Laser-fused pattern

8 crown

(4 mm) 10 crown

(8 mm)

———
prorse o>

12 crown
(7 mm)

Figure 1. The Medtronic Bifurcation Stent is Y-shaped and consists of a 12-crown, 7 mm proximal main vessel section, an 8-crown, 4 mm side

branch section, and a 10-crown, 8 mm distal main vessel section. The three sections are fused so as to accommodate multiple bifurcation angles.
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Figure 2. The Medtronic Bifurcation Stent is supplied pre-mounted
on a dual rapid exchange stent delivery system that is compatible
with 8 Fr guide catheters. The system uses two balloons, one for
main vessel stent deployment and the other for side branch stent
deployment. Both balloons extend the length of the stent. The side
branch balloon uses a stepped design to match the anatomy of the
target vessel.

STUDY OVERVIEW AND PATIENT POPULATION

The BRANCH study was a prospective, multicentre, non-ran-
domised, single arm trial. From February 25, 2008 to March 19,
2009, seven centres in Australia and New Zealand enrolled 60
patients with symptomatic ischaemic heart disease attributable to
a bifurcation lesion amenable to percutancous treatment with
stenting.

Patients with single or multiple vessel coronary artery disease
were eligible to participate, but only a single bifurcation lesion per
patient could be treated. Previous stenting anywhere in the target
vessel was not permitted, and the vessel could not have undergone
any percutaneous intervention within 30 days of the index bifurca-
tion procedure. Only the target bifurcation lesion could be treated
during the index procedure; however, other lesions in the target ves-
sel could be treated six months post-procedure, and any lesion in
other vessels could be treated 30 days post-procedure with any
approved stent. The target lesion had to be a single de novo bifurca-
tion lesion involving a native coronary artery suitable for treatment
with a bifurcation stent. The proximal main vessel had to have
areference vessel diameter (RVD) of 3.8-4.3 mm, a distal main
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vessel RVD of 3.0-3.5 mm, and a side branch RVD of up to 2.5 mm.
Target lesion lengths could be any combination of the following:
<16 mm proximally from the carina in the proximal main vessel,
<16 mm distally from the carina in the distal main vessel; and
<12 mm from the carina in the side branch. The target lesion in the
main vessel had to have a stenosis of >50% and <100%. The target
vessel had to have a thrombolysis in myocardial infarction (TIMI)
flow >2.

Major exclusion criteria included a left ventricular ejection frac-
tion <30%; evidence of an acute myocardial infarction (MI) within
72 hours of the procedure; percutaneous coronary intervention
(PCI) of a non-target vessel within 24 hours prior to the index pro-
cedure; planned PCI of any vessel within 30 days post-procedure or
of the target vessel within six months post-procedure; a bifurcation
angle of >90 degrees; >50% stenosis proximal or distal to the target
lesion that might require revascularisation or impede run off; exces-
sive target vessel tortuosity; co-existence of unprotected left main
coronary artery disease (>50% obstruction); and a target lesion that
had been previously grafted, was severely calcified, had evidence
of thrombus, was aorto-ostial, was an unprotected left main lesion,
or was within 5 mm of the origin of the left anterior descending, left
circumflex, or right coronary artery.

The study was conducted according to the Declaration of
Helsinki, and the medical ethics committees at all sites approved
the study protocol. Written informed consent was obtained from
each patient.

INTERVENTIONAL PROCEDURE
Prior to the procedure, all study patients received aspirin (minimum
of 75 mg daily, starting at least 24 hours prior to procedure and
continued indefinitely) and clopidogrel (=300 mg loading dose
within 24 hours prior to the procedure, then 75 mg daily for a mini-
mum of one month following the procedure). In cases where the
patient had or developed a sensitivity to clopidogrel, ticlopidine
could be substituted (250 mg twice daily for at least one month
post-procedure). During the procedure, heparin or bivalirudin was
administered to maintain an activated clotting time of <250 sec or
200-250 sec if a glycoprotein IIb/Illa inhibitor was administered.
Administration of 50-200 pg of intracoronary nitroglycerine was
required prior to stenting and before post-intervention angiograms.
Pre-dilatation of each bifurcation segment was mandatory for the
study. Post-dilatation of the stent segments was left to the discretion
of the operator. Additional Driver® and/or MicroDriver® coronary
stents of no more than 12 mm in length could be implanted in an
overlapping fashion to ensure complete lesion coverage; however,
only one overlapping stent per segment of the Medtronic Bifurcation
Stent was allowed under these circumstances. If a patient experi-
enced a major dissection or an occlusive complication, bailout pro-
cedures could be performed using additional stenting with any
approved stent. At the end of the procedure, an intracoronary injec-
tion of nitroglycerine was administered, and quantitative angiogra-
phy and intravascular ultrasound (IVUS) of the main vessel were
performed to document the final vessel results.



PATIENT FOLLOW-UP

Patient follow-up was performed at 30 days post-procedure at the
same investigational site where the index procedure was performed.
Additional patient contacts were performed by telephone, e-mail,
and/or office visits at 6, 9, and 12 months post-procedure. At each
visit, angina status, adverse events, concomitant medications, and
any coronary treatment since the previous follow-up were recorded.

STUDY ENDPOINTS AND DEFINITIONS

The primary endpoint was target vessel failure (TVF), defined as a
composite of cardiac death, target vessel MI, and clinically driven
target vessel revascularisation (TVR) at 30 days post-procedure.
Secondary end points were acute device, lesion, and procedure suc-
cess, total fluoroscopy time, total contrast volume used, total index
PCI procedure time, and TVF at 12 months.

For the study, a Q-wave MI was defined as chest pain or other
acute symptoms consistent with myocardial ischaemia and new
pathological Q-waves in two or more contiguous ECG leads in the
absence of timely cardiac enzyme data, or as new pathologic
Q-waves in two or more contiguous ECG leads and elevated car-
diac enzymes. A non-Q-wave MI was defined as an elevated
CK-MB >3 times the laboratory upper limit of normal in the
absence of new pathological Q-waves. Target vessel MI was
defined as an MI that occurred in a territory that could not be clearly
attributed to a vessel other than the target vessel. Target lesion
revascularisation (TLR) was defined as any percutaneous interven-
tion or bypass surgery performed on the index target lesion at any
time after the index procedure. TVR was defined as any percutane-
ous intervention or bypass surgery performed on the index target
vessel at any time after the index procedure. Major adverse cardiac
events (MACE) were defined as death, myocardial infarction
(Q-wave and non-Q-wave), emergent coronary bypass surgery, or
repeat TLR by percutaneous or surgical methods.

Device success was defined as <30% residual stenosis of all tar-
get lesion(s) with the assigned stent. Lesion success was defined as
<30% residual stenosis of all target lesion(s) with any percutaneous
method. Procedure success was defined as <30% residual stenosis
of all target lesion(s) and no in-hospital death, MI, or TLR. To per-
mit comparison with historical definitions, <50% residual stenosis
of all target lesion(s) was also used in the definitions of device,
lesion, and procedure success.

SAMPLE SIZE AND STATISTICAL ANALYSIS

The BRANCH study was designed to minimise the number of sub-
jects exposed to the Medtronic Bifurcation Stent while still provid-
ing enough information about the stent’s feasibility, safety, and
efficacy. A sample size of 60 patients was deemed sufficient to meet
these objectives. For the study, a lead-in phase of one patient per
centre was permitted. There were seven lead-in patients; thus,
53 patients were included in the main analysis. All analyses were
based on the intention-to-treat principle. Discrete variables are
expressed as frequencies and percentages, and continuous variables
are expressed as means and standard deviations.

One-year results of the BRANCH trial

DATA COLLECTION AND CORE LABORATORIES

Conduct of the trial was monitored by a contract research organisa-
tion (Pacific Clinical Research Group, New South Wales, Australia).
All data were submitted to a central data coordinating facility
(Medtronic Inc., Santa Rosa, CA, USA). All major adverse events
were adjudicated by an independent clinical events committee man-
aged by the Harvard Clinical Research Institute (Boston, MA, USA).
All ECGs, coronary angiograms, and IVUS images were reviewed
by independent core laboratories (ECGs: Harvard Clinical Research
Institute, Boston, MA, USA; Angiograms: Brigham and Women’s
Angiographic Core Lab, Boston, MA, USA; IVUS: Stanford Univer-
sity Vascular Core Analysis Lab, Stanford, CA, USA).

Results

PATIENT DEMOGRAPHICS

Patient demographic data are summarised in Table 1. Patients were
mostly male (84.9%) and had an average age of 60.4 years. Angina
was present in 59.2% of patients: 42.9% had stable angina, and
16.3% had unstable angina. More than half (54.7%) of patients had
a previous PCI, and 57.7% had a prior MI. Diabetes was present in
26.4%.

Table 1. Patient demographics.

Characteristic*

Age, years 60.4+11.7 (53)
Male 84.9 (45)
History of smoking 75.5 (40)
Current smoker 22.6 (12)
Hyperlipidaemia 83.0 (44)
Diabetes mellitus 26.4 (14)
Insulin dependent 9.4 (5)
Hypertension 62.3 (33)

Prior percutaneous coronary intervention 54.7 (29)

57.7 (30/52)
42.9 (21/49)
16.3 (8/49)
58.0+11.8 (41)

Prior myocardial infarction

Stable angina

Unstable angina

Ejection fraction

*All values expressed as mean+SD (n) or % (n)

LESION CHARACTERISTICS

Lesion characteristics are summarised in Table 2. The majority
(73.6%) of lesions involved the left anterior descending coronary
artery. Eighty-seven percent of the lesions were American College
of Cardiology/American Heart Association class B2 or C. The most
frequent lesions (71.7%) were Medina complex bifurcation lesions
(1,1,1; 1,1,0; 1,0,1; 0,1,1) (Figure 3). The average overall main ves-
sel lesion length was 13.6846.05 mm, and the average side branch
length was 6.08+3.92 mm. In the majority of cases (73.6%), the
bifurcation angulation (main vessel-side branch) was between 45
and 90 degrees.
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Table 2. Lesion characteristics.

Characteristic* ‘ N=53
Vessel location

Left anterior descending 73.6 (39)

Left circumflex 15.1 (8)

Right coronary artery 11.3 (6)
Bifurcation type

Medina true complex bifurcation lesions

(1,1,1; 1,1,0; 1,0,1; 0,1,1) 71.7 (38)

Medina simple bifurcation lesions

(1,0,0; 0,1,0; 0,0,1) 28.3 (15)

Main vessel

Lesion length (mm) 13.68+6.05 (53)

Proximal lesion length (mm) 5.59+3.91 (53)

Distal lesion length (mm) 8.08+5.11 (53)

Bend
< 45° 77.4 (41)
> 45°- < 90° 22.6 (12)
Moderate/severe calcification 26.4 (14)
TIMI flow grade |1l pre-procedure 98.1 (52)
TIMI flow grade Il post-procedure 100.0 (53)
ACC/AHA lesion class
A 1.9 (1)
B1 11.3 (6)
B2 28.3 (15)
© 58.5 (31)

Side branch

Lesion length (mm) 6.08+3.92 (34)

Angulation, main-side branch

< 45° 24.5(13)

> 45°- < 90° 73.6 (39)

>90° 1.9 (1)
TIMI flow grade Il pre-procedure 100.0 (53)
TIMI flow grade Il post-procedure 100.0 (53)

*All values expressed as mean+SD (n) or % (n); TIMI: Thrombolysis In
Myocardial Infarction; ACC/AHA, American College of Cardiology/
American Heart Association
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PROCEDURE OUTCOMES

The Medtronic Bifurcation Stent was successfully implanted in
86.8% (46/53) of cases (Figure 4). Of the seven unsuccessful
implantation attempts, there were three cases where the stent could
not be delivered to the target lesion, two cases where the side branch
portion of the stent could not be manoeuvred into position, one case
where the side branch portion of the stent could not be delivered
distally, and one case where a dissection occurred at the time of
stent delivery or deployment. In these seven cases, patients were
successfully treated with non-investigational, approved stents with-
out sequelae. Of the seven lead-in patients, there was one case
where the stent was not successfully delivered due to wire wrap
requiring pullback of the main and side branch guidewires. This
patient was successfully treated with non-investigational, approved
stents without complications.

In patients who successfully received the Medtronic Bifurcation
Stent, additional stenting to cover the full lesion length was required
in 26.1% (12/46) of proximal main vessel lesions, 21.7% (10/46) of
distal main vessel lesions, and 39.1% (18/46) of side branch lesions.
Overall, subsequent kissing balloon dilatation after stent implanta-
tion was performed in 76.1% (35/46) of cases.

For the study, average total fluoroscopy time was 22.9+10.6 min,
average total volume of contrast used was 322.7+87.8 ml, and aver-
age total index procedure time was 70.9422.8 min.

Post-procedure quantitative angiographic and IVUS results are
summarised in Tables 3 and 4, respectively. The acute gain was
1.53+£0.62 mm in the proximal main vessel, 1.32+0.49 mm in the
distal main vessel, and 0.77+0.63 mm in the side branch. With
IVUS, the post-procedure lumen area was 10.55+2.07 mm? in the
main vessel proximal stent segment, 7.05+1.30 mm? in the main
vessel distal stent segment, and 5.37+1.00 mm? in the side branch
stent segment. The vessel diameter was 4.81+0.49 mm in the main
vessel proximal stent segment, 4.00+0.37 mm in the main vessel
distal stent segment, and 3.43+0.43 mm in the side branch stent
segment. Tissue prolapse was noted in 8.1% (3/37) of the proximal
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1,1,1(30.2% [16/53]) 1,1,0(22.6% [12/53]) 1,0,1(5.7% [3/53]) 0,1,1(13.2% [7/53])

), A

1,0,0 (7.5% [4/53])

0,1,0 (18 9% [10/53])

0,0,1(1.9% [1/53]

Figure 3. The Medina classification of BRANCH bifurcation lesions. Of the lesions treated with the Medtronic Bifurcation Stent, 71.7% were
Medina complex bifurcation lesions (1,1,1; 1,1,0; 1,0,1; 0,1,1). (Graphic adapted from: LeGrand V, et al. Eurolntervention 2007;3:45)
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One-year results of the BRANCH ftrial

Figure 4. Deployment of the Medtronic Bifurcation Stent in a study patient with a lesion at the bifurcation of the distal right coronary artery

and first marginal branch. A: lesion, pre-treatment, B. stent orientation and alignment; C: main and side branch balloon deployment;

D: vessel and lesion following stent deployment.

Table 3. Quantitative coronary angiography analysis by core
laboratory.

Proximal | Distal main

. Side branch
main vessel vessel

Lesion Main vessel

characteristic N=53 N=53 N=53 N=53

Pre-procedure
Lesion length 13.68+6.05 | 5.59+3.91 8.08+5.11 | 6.08+3.92
RVD 2.94+0.38 | 3.34+050 | 2.54+034 | 2.32+0.39
MLD 1.23+0.42 1.41+0.67 1.06+0.44 1.29+0.62
DS (%) 58.23+12.60 | 57.67+19.20 | 58.46+16.08 | 44.45+23.74
Post-procedure
RVD 3.00£0.35 | 3.38+0.47 | 2.62+0.33 | 2.36+0.35
MLD 2.66+£0.32 | 2.95+0.40 | 2.38+0.35 | 2.05+0.41
DS (%) 11.08+4.46 | 12.43+6.43 | 9.23+6.24 | 13.01+11.03
Acute gain 1.43+0.39 1.53+0.62 1.32+049 | 0.77+0.63
*All values in mm and expressed as mean+SD, unless otherwise stated; RVD: reference
vessel diameter; MLD: minimal lumen diameter; DS: diameter stenosis

main vessel stent segment and in 2.5% (1/40) of the distal main ves-
sel stent segment. Incomplete apposition was noted in 2.7% (1/37)
of the proximal main vessel segment, 5.0% (2/40) of the distal main
vessel segment, 21.4% (3/14) of the side branch stent segment, and
23.1% (9/39) of the bifurcation segment.

Overall acute device, lesion, and procedure success rates were
83.0% (44/53), 92.5% (49/53), and 88.7% (47/53), respectively
(Table 5). Using the historical definition, the acute device, lesion,
and procedure success rates were 86.8% (46/53), 98.1% (52/53),
and 94.3% (50/53), respectively.

CLINICAL OUTCOMES

One patient was not included in the 30-day analysis because the
patient received follow-up at 20 days, which did not reach the pre-
specified minimum interval (25 days) for follow-up. The primary
endpoint, TVF at 30 days post-procedure, was 3.8% (2/52). In both
cases, the patient experienced a post-procedure, non-Q-wave MI
and recovered uneventfully. No other MACE occurred through
30 days follow-up. At 12 months, TVF occurred in 6/47 (12.8%)
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Table 4. Intravascular ultrasound analysis by core lahoratory*.

Bifurcation
segment

Side branch stent
segment

Main vessel
distal stent segment

Main vessel proximal
stent segment

Post-procedure

lesion characteristicT
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Length of segment (mm)

N=41
4.87+1.06 (37)

N=41
6.36+1.87 (40)

N=41
3.50+0.88 (13)

N=41

Luminal diameter (mm)

3.65+0.35 (37)

3.00+0.27 (40)

2.62+0.23 (13)

Lumen area (mm?)

10.55+2.07 (37)

7.05+1.30 (40)

5.37+1.00 (13)

Vessel diameter (mm)

4.81+0.49 (30)

4.00+0.37 (36)

3.43+0.43 (13)

Vessel area (mm?)

18.31+3.68 (30)

12.58+2.40 (36)

9.30+2.41 (13)

Plaque area (mm?)

7.83+2.12 (30)

5.60+1.79 (36)

3.94+1.63 (13)

Tissue prolapsed

8.1 (3/37)

2.5 (1/40)

0.0 (0/14)

0.0 (0/39)

Incomplete apposition 2.7 (1/37)

5.0 (2/40) 21.4 (3/14) 23.1 (9/39)

*For the 53 patients of the main analysis; TAll values expressed as mean+SD (n) or % (n)

Table 5. Procedure outcomes.

Table 6. Major adverse cardiac events: in-hospital, 30 days, and

Outcome* ‘ N=53 12 months.
Device success-BRANCH definition® 83.0 (44) In-hospital | 30 days | 12 months
— —521 =477
Device success-historical definition* 86.8 (46) N=53 N=52 N=47
Lesion success-BRANCH definition” 92.5 (49) Death (all) 0(0) 0(0) 2.1(1)
Lesion success-historical definition* 98.1 (52) Cardiac 0 (0) 0 (0) 21D
Procedure success-BRANCH definition® 88.7 (47) Target vessel MI (all) 3.8(2) 3.8(2) 432
Procedure success-historical definition? 94.3 (50) Q-wave 0 (0) 0 (0) 0(0)
*All values expressed as % (n); "In BRANCH, device success was Non-Q-wave 3.8(2) 3.8(2) 4.3
defined as <30% residual stenosis of all target lesion(s) with assigned Death (cardiac) + Ml (all) | 3.8 (2) 3.8 (2) 6.4 (3)
stent. Lesion success was defined as <30% residual stenosis of all -
target lesion(s) with any percutaneous method. Procedure success was Stent thrombosis 0 () 0(0) 0(0)
defined as <30% residual stenosis of all target lesions and no (ARC definite/probable)
in-hospital death, myocardial infarction, or target lesion
revascularisation; *Historically, <50% residual stenosis has been used in TLR 0 0 43(2)
the definitions of device, lesion, and procedure success. TVR 0 (0) 0 (0) 6.4 (3)
MACE 3.8(2) 3.8(2) 10.6 (5)
TVF* 3.8 (2) 3.8(2) 12.8 (6)
*All values expressed as % (n); "Includes all patients who reached the
patients, and MACE occurred in 5/47 (10.6%) patients (Table 6). lower bound of the pre-specified follow-up window or who experienced
. g . . a major adverse event; ‘Target vessel failure (TVF), the study’s primary
None of the seven lead-in patients experlenced MACE durmg the endpoint, was defined as a composite of cardiac death, target vessel Ml,
12 month follow-up period. and clinically driven target vessel revascularisation; MI: myocardial
infarction; ARC: Academic Research Consortium; TLR: target lesion
. . revascularisation; TVR: target vessel revascularisation; MACE: major
Discussion adverse cardiac events

In this first-in-man feasibility study of the Medtronic Bifurcation
Stent, we were able to successfully implant the stent in 86.8% of
cases. Overall procedure success (88.7%) was quite good and was
achieved despite having to treat comparatively long and complex
lesions (main vessel length, 13.68 mm; side branch length,
6.08 mm; 86.8% B2/C lesions; 26.4% moderate-to severe calcifica-
tion). Procedurally, we found proper stent orientation and align-
ment challenging at times; however, once the stent was in place, it
was easily deployed. We also found that the deployed stent pro-
vided exceptional side branch access, which greatly simplified
stenting of long side branch lesions.

The stent was well-sized to the vessels, and its flexibility and
conformability permitted treatment of a wide range of carina angles.
The stent also provided very good scaffolding and coverage of all
three vessel segments. Device success was 83.0%, with post-proce-
dure quantitative angiography and IVUS showing very good acute
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gain, lumen areas, and lumen diameters. The overall acute lesion
success rate was high at 92.5%. Of the four lesion failures that
occurred, two occurred with the Medtronic Bifurcation Stent; the
other two occurred in cases where two non-investigational,
approved stents were used to treat the bifurcation lesion when the
BRANCH device could not be delivered.

The 30-day MACE rate of 3.8% (2/52) and TVF rate of 3.8%
(2/52) with the Medtronic Bifurcation Stent were excellent. The
12-month MACE rate of 10.6% (5/47), TLR rate of 4.3% (2/47),
and TVF rate of 12.8% (6/47) were good, and comparable to rates
achieved using a provisional side branch treatment strategy with
drug-eluting stents (DES)."

We noted several limitations while using the first generation of
the Medtronic Bifurcation Stent. First, the stent has a larger profile



compared to conventional stents. Thus, a relatively large 7 or 8 Fr
guiding catheter must be used to deliver the device, which increases
the risk of vascular complications. Second, stent delivery requires
the use of two guidewires, which are subject to wire wrapping.
Third, there is a learning curve associated with delivery and deploy-
ment of the device as evidenced by the longer procedure and fluor-
oscopy times and the amount of contrast agent used®®. Fourth,
proper stent orientation and alignment were at times difficult to
achieve due to the limited torquability of the stent system. Fifth, the
suitability of the stent for the treatment of more tortuous vessels
remains unknown. Sixth, the stent is a bare metal stent at a time
when DES has become the preferred platform for dedicated bifur-
cation devices. Finally, despite the stent’s ability to provide ready
access to, and treatment of, the side branch, MACE and TLR rates
were not substantially improved over those achieved using a provi-
sional side branch treatment strategy. Nonetheless, this was any
early feasibility study using a new technology. Greater operator
experience combined with refinements in the stent’s design may
result in improved procedural and clinical outcomes.

The BRANCH study design itself also had several limitations. It
was a first-in-man study involving a small number of patients, a sig-
nificant proportion of whom had simple, non-calcified, bifurcation
lesions. The study was also a non-randomised, single-arm trial con-
ducted at a limited number of centres. Although the study’s results
demonstrate the feasibility, safety, and efficacy of the stent, larger,
randomised trials with longer-term follow-up are necessary to draw

more definite conclusions about the stent’s performance.

Conclusion
The BRANCH study investigated the feasibility, safety, efficacy,
and performance of the Medtronic Bifurcation Stent System for the
treatment of de novo bifurcation lesions.

The study results demonstrate that the stent system is safe and
can be successfully and effectively deployed to treat a variety of
bifurcation lesions with acceptable clinical outcomes at one year.
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