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NEUROLINK© Stent & Delivery Catheter


HUMANITARIAN DEVICE: The Guidant NEUROLINK Stent & Delivery Catheter is authorized


by Federal law for use in treatment of recurrent intracranial stroke attributable to atherosclerotic


disease refractory to medical therapy in intracranial vessels ranging from 2.5mm to 4.5mm in


diameter with >50% stenosis and that are accessible to the Stent system.


The effectiveness of this device for this use has not been demonstrated.


CAUTION: Federal Law (USA) restricts this device to sale, distribution, and use by or on the order


of a physician.
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1.0 DEVICE DESCRIPTION


The NEUROLINKO System is comprised of the 
NEUROLINK® Stent & Delivery Catheter and the


NEUROLINK° Balloon Dilatation Catheter. The Stent is made of medical grade 316L stainless steel, is


pre-mounted on the balloon of the Delivery Catheter, and is balloon-expandable to specified diameters:


The Stent is mounted on Delivery Catheters with corresponding balloon diameters that expand the Stent

to different diameters between 2.5mm and 4.5mm, in increments of 0.5mm.


The Delivery Catheter is an over-the-wire, co-axial catheter design, with a balloon located at the distal

end. It is designed to expand the Stent to specific diameters at specified pressures. The distal shaft of the


Delivery Catheter has a hydrophilic coating that is activated when hydrated. Proximal and distal

radiopaque markers are positioned within the balloon to demarcate the Stent edges, and are used to

facilitate accurate Stent positioning within the target lesion. The side arm of the two-arm adapter at the

proximal end of the Delivery Catheter provides access to the balloon inflation lumen and has a luer-lock


fitting for the connection of an inflation device. The central arm of the two-arm adapter provides access

to the guide wire lumen.


Table 1. In vitro Device Specifications


Stent Diameter


(mm)


Stent Length


(mm)


Minimum


Guiding Catheter

Compatibility(t)


Expanded Stent

Length (mmf)


Rated Burst

Pressure - RBP


(atm)

2.5

3.0


8

8


6F / 0.062"/1.57mm

6F / 0.062"/1.57mm


7.8

7.5


10

10


3.5

4.0


8

8


6F / 0.062"/1.57mm

6F / 0.062"/1.57tnm


7.3

6.7


10

10


4.5
 8
 6F / 0.062"/1.57mm
 6.4
 10

2.5
 16
 6F I 0.062"/1.57mm
 16.0
 10

3.0
 16
 6F / 0.062"/1.57mm
 15.
9
 10

3.5

4.0


16

16


6F / 0.062"/1.57mm

6F / 0.062."/1.57mm


_

15.9

15.3


_

10 _

10


4.5
 16
 6F / 0.062"/1.57mm
 14.6
 10


1) Refer to the individual manufacturer specifications to confirm the guide catheter inner diameter (F) equivalent.

2) Expanded Stent length at nominal diameter. Refer to the compliance chart for accurate sizing information.


Ensure full deployment of the Stent (see Clinician Use Information Stent Deployment Procedure).

NOTE: LABELED STENT DIAMETER REFERS TO EXPANDED STENT INNER DIAMETER
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Table 2. Device Specifications for the NEUROLINK© Stent & Delivery Catheter


Product
 Stent Diameter(s)

mm


Stent Lengths


mm

Crossing Profile


(inches)


Expanded Stent

Length (mm)


NEUROLINK® Stent &
 2.5
 8
 0.044" - 0.049"
 7.8


Delivery Catheter
 3.0
 7.5

3.5
 7.3

4.0
 6.7


INFLATION PRESSURES
 4.5
 6.4

RBP 10atm
 2.5
 16
 0.046" - 0.051"
 16.0

Nom. 5.5-7.Oatm (8mm)
 3.0
 15.9

Nom. 6.5-7.5atm (16mm)
 3.5
 15.9


4.0
 15.3

4.5
 14.6


2.0 INTENDED USE/INDICATIONS


The NEUROLINK Stent and Delivery Catheter is used in the treatment of recurrent intracranial stroke


attributable to atherosclerotic disease refractory to medical therapy in intracranial vessels ranging from


2.5mm to 4.5mm in diameter with >_50% stenosis and that are accessible to the Stent system.


3.0 CONTRAINDICATIONS


The NEUROLINK Stent and Delivery Catheter is contraindicated for use in:


" Lesions that are highly calcified or otherwise could prevent access or appropriate expansion of the


Stent.


" Patients in whom anticoagulant and/or antiplatelet therapy is contraindicated.


4.0 WARNINGS


" Persons allergic to 316L stainless steel may suffer an allergic reaction to this Stent implant.


" Implantation of the Stent should be performed only by physicians with interventional training and


thorough knowledge of angiographic techniques.


" Experience with stent implants indicates that there is a risk of restenosis. Subsequent restenosis may

require repeat dilatation of the vessel segment containing the stent. The risks and long term outcome


following repeat dilatation of endothelialized stents is unknown at present.


" If the Stent is implanted adjacent to or contacting other implanted metal, such as another stent or an

embolic coil, the metals should be of similar composition to avoid galvanic corrosion potential.


5.0 PRECAUTIONS


5.1 Stent & Delivery Catheter Handling - Precautions


" For single use only. Do not resterilize or reuse the device. Note product "Use By" date.


Follow the Delivery Catheter preparation instructions carefully as described in Section 11.3


Preparation. Do not prepare or pre-inflate the Delivery Catheter prior to Stent deployment other than

as directed.
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" Do not remove the Stent from its Delivery Catheter. Removal may damage the Stent and/or lead to


Stent embolization. The Stent and Delivery Catheter are intended to perform as a single device and


must not be altered.


" Special care must be taken not to handle or in any way disrupt the Stent on the Delivery Catheter.


This is most important during Delivery Catheter removal from its packaging, placement over the guide


wire, and during advancement through the rotating hemostatic valve and guiding catheter hub.


" Do not "roll" the mounted Stent with your fingers, as this action may loosen the Stent from the


delivery balloon.


" The Delivery Catheter should not be used in conjunction with other stents.


" Do not exceed the Rated Burst Pressure specified on the product label. Balloon pressure must be

monitored during inflation. Use of pressures higher than that specified on the product label may result

in a ruptured balloon with possible intimal damage, vessel dissection, and/or vessel rupture.


5.2 Stent Placement - Precautions


" Implanting a Stent may lead to dissection of the vessel distal and/or proximal to the Stent and may

cause acute closure of the vessel, requiring additional intervention (further dilatation, placement of


additional stents, or other treatment).


" Inadequate stent apposition to the vessel wall and/or inadequate stent expansion is believed to be


correlated with risk of stent thrombosis and/or restenosis. Size the Stent to the reference vessel


diameter and confirm optimal expansion. Post-dilatation with the Delivery Catheter or Balloon

Dilatation Catheter can be used to optimize Stent deployment.


" Do not expand the Stent if it is not properly positioned in the vessel.


" Placement of the Stent may compromise side branch patency.


" Use only the recommended balloon inflation medium (see Section 11.2 Materials Required). Do not

use air or any gaseous medium to inflate the balloon as this may cause uneven expansion in

deployment of the Stent and carries a risk of air embolization.


" Stent retrieval methods (use of additional wires, snares and/or forceps) may result in additional trauma

to the vasculature and/or the vascular access site. Complications may include bleeding, hematoma, or

pseudoaneurysm.


5.3 Post-Implant - Precautions


" Care must be exercised when crossing a newly deployed Stent with a guide wire, balloon, or Delivery

Catheter to avoid disrupting the Stent geometry or its position within the vessel.


" Anti-platelet and/or anticoagulant medical therapy is an important adjunct to Stent treatment. Patients

must be advised to take their prescribed medications after the Stent is implanted, and should be


counseled in the risk of not complying with medical therapy.


" The NEUROLINK @ Stent has been shown to be safe with diagnostic magnetic resonance imaging

(MRI) at field strengths up to and including 1.5 Testa. MR imaging quality may be compromised if

the area of interest is relatively close to the position of the Stent.
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6.0 ADVERSE EVENTS


6.1 Potential Adverse Events


Adverse events listed below may be associated with the use of the NEUROLINK Stent and Delivery

Catheter in intracranial arteries.


Acute myocardial infarction


Death


Dissection


Drug reactions to anti-platelet or

anticoagulant agents or contrast medium


Distal emboli (air, tissue or thrombotic


emboli)


Fistula


Hemorrhage requiring transfusion


Hypotension/hypertension


Infection and pain at access site


Intracranial hemorrhage


Ischemia, cerebral


Pseudoaneurysm, femoral


Restenosis of stente'd segment


Spasm, vessel


Stent deformation


Stent embolization


Stent thrombosis/occlusion


Stroke/cerebrovascular accident


Total occlusion of an intracranial artery


Vessel perforation or rupture


Vessel spasm


6.2 Observed Adverse Events


Sixty-one (61) patients have been enrolled in a multi-center, prospective, non-randomized, international


clinical trial to evaluate the safety and feasibility of the NEUROLINK System for the treatment of


symptomatic atherosclerotic lesions in extracranial vertebral and intracranial arteries. Adverse events


were recorded for the procedure and for a mean follow-up of 216 days on the 61 patients. Twenty-four


types of adverse events were recorded for 29 of 61 patients (47.5%). Twenty (20) patients had one


adverse event, five (5) patients had two events, three (3) patients had three events, and one (1) patient had

four events. Twenty (20) adverse events were related to the device and/or procedure; 18 events were not


related, and the relationship is pending review in five (5) events. For one (1) event, additional

information is pending.


Table 3 identifies the adverse events observed in the clinical study conducted to evaluate the safety and


probable benefit of the NEUROLINK® System. Sixty-one patients were enrolled in the study and


information is presented on all patients through 30 days and on 48 patients who have reached the 6 month


follow-up time point (See Section 7, Clinical Experience).
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Table 3 Adverse Events


Event
 # (%)
 Time of Occurrence
 Device I Procedure Related


(N=61)
 Proced(i)
 <30 da s
 >30 da ays
 Yes
 No
 Pending(')


Stroke
 (13. I %)
8
 4 3' 4)
`

.
 4
 ......
.............


)

................... 5 ............_....;.
2
...................................
1
................._._._......................_.
TIA..............................................................................................................................


.,...,.....4.....5'6%

.. ....
................. ...


0

...................................


1

..


3
 3ý8ý
 119)
 0

. -......._................................................

Access Site Infection


.........................1... So.............

1 ( o)


..._..

Q
 1
_............
.......:....
 0
................................._._..........
1
.............._...._....................>
0
...................................
0
�....................._................_........
_._...._..................................................................._.........................................


Ankle Swelling

............................_..._......._....


1 (1.6%).
 .
.....
 ......
.
 ...........


....................


..................
......


.

....................................:....
ý
 _........._........ 1 .........................
...................... 0 ....................
 j
.........._...... 1
................
 0
......_._...................................


Arterial 
Dissection-..........................................................._......


.30

...


..2
 3
 2
 0
 0
 .
 2
 0
 0


AtrialFibrihation 
_................................................._...............


...........1.._....1.6%
 0
 0
 I
 0
 1
 0
............................................_.....................................................

Bradycardia


...................................Q..................

1 (1.6/0)


........._._................ ......,..

1


... ........

0
 ......................
...................L.................:
0
................................
- 0


Cancer (Pancreatic)
 2(3.3%)
 p
 0 . ...
 2 . ....
 _ 0
 0 .
 2


Carotid Cavernous Fistula
 1 (1.6%)

ýtiý)
 0
 0
 1
 0
 _
 0 .....
......


Congestive Heart Failure

_..


2(3.3%)


..
..

0
 11"1


....

1


.....


0
 2


..
 ..

0


Diabetes Mellitus (new)
......
 1 (1.6%)
 0
 0. ....,
 1
 0
 I
 0

_.


Dyscsthesia 
..


2(3.3%) ......
 ..
 0 .
 2
 ... :
 .....2 ...

Ecchymosis (eye)
 l._ý1 6°/a) ............
. . _
 ....
 _.................................
1...._........
 0
...

Fractured Spine
 ...... _...
.
......
 .
 .
.
..
....
 .
.
.....
 1....ý 1. 6% ......
 0
 .. ......
 1
 0
 I
 0
.........
.
 ...
.
.............
.
... ... .....
.
.
 ...............
.

Kidney Stones
 0


----- _.1.6/0) ..
1
 0 . ...... :
 1.
 .........
 ......
1
 0


Nerve Paresis (6`")
 1 (1.6%)
 1
 0
 0
 1
 0
.
 _ 0 __

Neurologic Symptoms
 2(3.3%)
 0
 0
 2
 1112....
 0
 ...


1113) 
....


Peripheral Vascular Disease 
.
 .


1 Q6%)


_

0
 0
 1
 0
 1
 0


Rehospitalized for revascularization

....


2(3.3%)
 0

....


0
 2

2114, f5y


..

0
 0


of asYm tomatic stenosis
.-..............................................
..
 _............... ......... ..
.........
.
 . .............. .... ... . ..........
..........................................
................... ........
 ..........................
....................................

Stent
 Occlusion n (Acute)
 1
 1.5%
 ..


11161
 0
 0
 1
 0...._
 0


Syncope .. .


.
.... .


2. ý3.3%) ..
.
 ........
 2.
 Q .........
 1
...
 1
-.

Thrombocytopema
 1.6%)
1
 0
 1 ........
 0 ..
 0 ........
 1
 0


Vertebral Artery Bypass ......


..
..

1...(1 6%) ....
_
 0
 0
 1
.
 1
 0 .. .
 0


Vertigo
 (4.9%)
 o
 0
 3
 o
 ;
 0


(1) 
`Procedural' means that the event occurred at the time of the procedure or within the same hospitalization but not in


excess of 30 days within the same hospitalization


(2) Event is pending adjudication by the Clinical Events Adjudication Committee


(3) Three strokes were adjudicated as major in severity, one as minor


(4) Two of these patients later died


(5) One of these patients later died


(6) No Stent was implanted in one of these patients. Stroke occurred five months post-procedure and is adjudicated as not


related to the test device or procedure


(7) Adjudicated as not related to the test device or procedure, minor and ipsilateral, due to local microvascular thrombosis


(8) One of these TIAs was previously reported as, "possible re-emergence of stroke symptoms'". CEAC adjudicated event as


"TIA, probably related to test device and procedure".


(9) Per investigator, symptoms occurred after six-month angiogram and are not related to the test device, but are probably

related to pre-existing condition or may be reaction to contrast dye used for the six-month angiogram.


(10) Occurred at the time of the procedure, but did not require treatment until after 30 days


(11) Exacerbation of existing congestive heart failure at 20 days post-procedure


(12) Symptoms consistent with malperfusion syndrome related to restenosis of the target lesion. Stroke and TIA ruled out.

Target lesion revascularization by balloon angioplasty.


(13) Symptoms of facial droop and incontinence which resolved in 15 minutes. Ruled out stroke and TIA.


(14) Six-month angiogram demonstrated 71% in-stent restenosis; neurologic exam and stroke scale scores unchanged.


Patient anxious and requested treatment. Target lesion revascularization using PTA, with residual stenosis of 46%.


Follow-up unremarkable.


(15) Patient asymptomatic but restenosis determined to be "hemodynamically 
relevant" 

therefore target lesion

revaseularization performed with PTA.


(l6) Lytic (l0mg rt-PA) was administered and occlusion resolved with no clinical sequelae.
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7.0 CLINICAL EXPERIENCE


7.1 SSYLVIA: Stenting of Symptomatic atherosclerotic Lesions in the Vertebral and


Intracranial Arteries


The NEUROLINK® System was designed for the treatment of recurrent intracranial stroke attributable to


atherosclerotic disease refractory to medical therapy. The SSYLVIA clinical study is a prospective,


non-randomized, multi-center, international study and is ongoing. The objective of the study is to evaluate the


safety and feasibility of the NEUROLINK System for the treatment of symptomatic atherosclerotic

lesions in the extracranial vertebral and intracranial arteries. Patients were eligible for participation in the


study if they were symptomatic (previous stroke or TIA) due to an angiographically demonstrated,

discrete stenosis >50% and <5mm in length in an extracranial vertebral or intracranial artery between

2.5mm and 4.5mm in diameter. The clinical study evaluated stent use in a broader patient population


than that characterized in the Humanitarian Use Device (HUD) designation.


All patients were required to receive an antiplatelet regimen beginning at least 48 hours prior to the


procedure. This consisted of aspirin (minimum 100mg twice daily) and Clopidogrel (75mg twice daily).


Heparin was administered during the Stent implantation procedure to maintain the activated clotting time


(ACT) at a therapeutic level of 200 to 300 seconds.


The NEUROLINK© Balloon Dilatation Catheter could be used to predilate the lesion to facilitate access


by the NEUROLINK Stent and Delivery Catheter. Both the Balloon and Stent were sized in a 1:1 ratio to


the smaller of the diameters of the vessel proximal or distal to the lesion. Post-dilatation with either the


Delivery Catheter or the Balloon Dilatation Catheter could be used to optimize Stent apposition and

residual stenosis. Post-procedure, dual antiplatelet therapy was required. This consisted of aspirin daily

for a minimum of one (1) year, plus Clopidogrel for a minimum of four (4) weeks. Device and

procedural safety were determined by analyzing acute and 30-day individual endpoints, and all adverse

events. All primary endpoints were analyzed on an intent-to-treat basis.


The primary endpoints for safety for this study are: Composite Death and Stroke at 30 days, Death at 30


days, and Non-Fatal stroke at 30 days. All patients are required independent neurplogic examinations


(performed by the non-operator stroke neurologist investigator) at one, three, six, and 12 months.

Angiographic assessment of the stented lesion is required at six months. All procedure and follow-up

angiograms are analyzed by an independent Angiographic Core Laboratory. Major clinical events are

adjudicated by an independent Clinical Events Adjudication Committee. The Data Safety Monitoring

Board (DSMB) is responsible for review of the cumulative safety data at scheduled intervals, to ensure

subject safety.


7.1.1 Patient Data Available


Sixty-one (61) patients were enrolled in the study. Results are presented on all patients through 30 day

follow-up. Data is presented for the 48 patients who have reached 6 month follow-up. Adverse events

are reported for all patients.
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Table 4. Summary of Patient Data Available


Visit Type
 Patient Data

Available* _


Percent of Total

N=61


Pre-procedure
 61
 100%


Procedure
 61
 100%


Discharge
 61
 100%


30-day Follow-up
 61
 100%


3-month Follow-up
 54
 88.5%


6-month Clinical Follow-up
 48
 78.7%


6-month An io ram
 42
 68.9%


Table 5. Patient Demographics: Age Sex, and Neurological History


Patient Characteristics


Age (years)'


Mean ± SD
 63.4 ± 9.8


Median
 64


Range (min, max)
 (37,80)

Male
 80.3%


Transient IschemicAttack
 68.9% (42/61)

Stroke
 60.7% (37/61)

Other Neurological Disease currently being
 3.3% ( 2/61)

treated or requiring 

treatment'


I) Data available through Age statistics based on 58 patients


2) Back injury in one patient, causing back and right leg pain. Bladder dysfunction, described by the investigational site as

attributable to neurologic deficit, in one patient.


Table 6 Medical History: Cardiac


Cardiac Risk Factor
 Percent with Risk Factor

Hyper tension
 63.9%
 (39/61)

CAD Intervention
 13.1%
 ( 8/61)

Angina
 11.5.%
 ( 7/61)

Myocardial Infarction
 11.5%
 ( 7/61)

Arrhythmia
 3.3°/0
 ( 2/61)

Atrial Fibrillation
 3.3%
 ( 2/6I)

Other Cardiac'
 3.3%
 ( 2/61)

Patent Foramen Ovate
 3.3%
 ( 2/61)

Congestive Heart Failure
 1.6%
 ( 1/61)

Surgical Intervention Planned 2
 1.6%
 ( 1/61)


t) Aortic valve replacement in one patient, mild mitral valve insufficiency

2) Cardiac catheterization
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Table 7. Medical History: Other


Risk Factors
 Percent with Risk Factor


H ercholesterolemia
 54.1%
 (33/61)


Smoking (current or former)
 52.5%
 (32/61)

Diabetes
 32.8°/0
 (20/61)


Hereditary or Racial Risk
 18.0%
 (11/61)


Pulmonary Disease: Other*
 13.1%
 ( 8/61)

Cancer
 6.6%
 ( 4/61)

Other Significant Risk Factors
 4.9%
 ( 3/61)

Pulmonary Disease: COPD
 4.9%
 ( 3/61

Substance Abuse
 4.9%
 ( 3/61)

GI Bleed
 1.6%
 ( 1/61)


*pulmonary cancer, asbestos exposure, sleep apnea, emphysema, possible


tuberculosis, and asthma (two)


Baseline lesion locations are listed in Table 8. Of the 61 subjects, six (6) lesions were in the vertebral


ostium and 12 in the pre-PICA region of the vertebral artery. These two lesion types were classified as


extracranial. Thus, there were 43/61 (70.5%) intracranial lesions, and 18/61 (29.5%) extracranial


vertebral lesions.


Table 8. Primary Lesion Location


Primary Lesion Location
 # Patients
 % of Total N=61


Intracranial

Basilar- proximal
 11
 18.0%


Basilar - mid
 6
 9.8%


Internal Carotid - Cavernous
 7
 11.5%


Intracranial Vertebral - post PICA
 5
 8.2%


Internal Carotid - Su raclinoid
 6
 9.8%


Middle Cerebral
 5
 8.2% _

Internal Carotid - Petrous
 2
 3.3%


Posterior Cerebral


Total Intracranial


1

43


1.6%

70.5%


Extracranial

Extracranial Vertebral - re PICA
 12
 19.7%

Extracranial Vertebral Ostium
 6
 9.8%


Total Extracranial
 18
 29.5%
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7.1.2 Primary Endpoints


The primary endpoints for safety are clinical outcome at 30 days (composite stroke and death), and


clinical and angiographic outcome at 6 months. Clinical outcome data is reported for the combined


patient population of extracranial vertebral and intracranial lesions.


Table 9. Primary Endpoints


Primary Endpoints

(


# Patients


N=61)


% Incidence


Death and Stroke (composite) at 30 days
 4
 6.6%


_N on-Fatal Stroke at 3.0.days.'.............................................................................

Mayor stroke

Minor stroke


...................4.................-__....

3

1


................_...._..6...6%........................

4.9%

1.7%


Death at 30 days
 0
 0%

Death and Stroke (composite) > 30 days
 8
 13.2%

Non-Fatal Stroke > 30 days
 4
 6.6%


Major stroke
 1(4)
 1.7%

Minor stroke
 3
 4.9%


Death > 30 days
 4t5ý
 6.6%

Acute Success Measures


Stent Success 2) 58 95.1%

Procedure Success f 54 88.5%


1) The Clinical Events Adjudication Committee (CEAC) determined that three of the four strokes were major, and one

stroke was minor. The distinction of Major stroke and Minor stroke is based on the NIHSS and/or Modified Rankin

Score and/or Barthel Index score at 30 days post-stroke.


2') Stent Success is defined as achieving a final residual stenosis <50% covering an area no longer than the original lesion.

Results are based on Core Lab measurements for fifty-three (53) patients and on investigator measurements for the

patients for whom Core Lab data is not available.


3) Procedure Success is achieved if there was Stent Success and no death or stroke prior to discharge.


4) This patient later died

5) Two (2) patients had non-fatal major strokes within 30 days of treatment, one (1) patient died of metestatic pancreatic


cancer at one year post procedure, one (1) patient suffered a major stroke at one year post-procedure.


7.1.3 Secondary Endpoints


The secondary endpoints include access site complications requiring treatment, angiographic evaluation

of the treated segment at six months, and ipsilateral (same territory) stroke at 12 months.


Access Site Complications: There was one access site infection that required treatment, for an incidence


rate of 1.6% (1/61).


An iographic Evaluation at 6 months: Forty-eight (48) patients have completed their six month

follow-up. The minimum lumen diameter increased from a mean of 1.OOmm at pre-procedure, to a mean of


1.64mm. The percent stenosis decreased from a mean of 69.9% pre-procedure, to a tnean of 50.6% at six


months. Eighteen (18) patients had stenoses >50% at 6 months, and seven of these (38.9%) were


symptomatic, while 11 (61.1%) were asymptomatic.


Ipsilateral stroke at 12 months: The mean follow-tip was 216 days , with a minimum and maximum


follow-up of 2 and 367 days, respectively. Within this follow-up period, there were four (4)

procedure-related strokes; three of these strokes were major and ipsjlateral, and one was minor and contralateral.


Four (4) strokes occurred after 30 days. Three of these strokes were adjudicated as ipsilateral and minor.


The fourth stroke is pending adjudication, and will be assumed to be ipsilateral for the purpose of this

analysis.
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Table 10. Lesion Characteristics


This data compares independent angiographic core laboratory measurements of lesion characteristics


pre-procedure, post-procedure, and at 180 days (6 months) for the combined patient group with extracranial


vertebral and intracranial lesions. Subgroup analysis is provided for intracranial lesions only.


Le
sion Length (mm)
Mon'

i


Mean ± SD


7


5.10 ± 1.91
 5.15 ± l .91

ýý


Median
 4.80
 4.85
 r°
Y

'


Range (min, m
ax)
 (1.5, 9.9)
 (1.5, 9.9)
 .


.-Reference Vessel

Diameter (mm)


Mean ±SD
 3.29±0.70
 3.29±0.74
 3.32±0.68
 3.30±0.71
 3.30±0.61
 3.29±0.65

Median
 3.30
 3.35
 3.35
 3.40
 3.35
 3.30


Range (min, max)
 (1.7, 4.7)
 (1.7, 4.6)
 (1.9, 5.0)
 (1.9, 4.7)
 (2.0, 4.4)
 (2.0, 4.4)

MLD at Stenosis


(mm)

Mean ± SD
 1.00 ± 0.46
 0.95 ± 0.45
 2.63 ± 0.72
 2.62 ± 0:69
 1.64 ± 0.94
 1.90 ± 0.98


Median
 1.00
 0.90
 2.50
 2.50
 1.65
 1.80


Range (min, max)
 (0.0, 2.3)
 (0.0, 2.0)
 (1.4, 5.1)
 (1.5, 4.2)
 (0.0, 4.2)
 (0.4, 4.2)

Gain in MDL from

Baseline (mm) 

(3)t61


Mean ±SD
 1.62±0.75
 1.68±0.72
 1.5±0.9
 1.89±0.1

Median
 1.60
 1.75
 1.4
 1.8


Range (min, max)
 (0.1, 3.7)
 (0.5, 3.7)
 (-1.3, 2.5)
 (-0.5, 3.7)

Percent Stenosis


Mean ± SD
 69.9% ± 12.41
 71.1% ± 13.08
 20.3% ± 15.38
 19.7% ± 15.66
 50.6% ± 25.6
 43.4% ± 24.1


Median
 70.2%
 70.7%
 16.67%
 16.24%
 44.8%
 42.4%


Range (min, max)
 (42%4,100%)
 (42%(4), 100%)
 (-9.1%.56.3°/0)
 (-9.l%, 50;0%)
 (0%, 100%)
 (0.0%, 84.4%)

Change in % Stenosis

from Baseline (5)(6)


Mean ±SD
 +49.6%±20.14
 +51.3%±19.79
 +17.1%±28.0
 +26.4%±26.7%


Median
 46.75%
 52.45%
 44.8%
 42.4%

Range (min, max)
 (3.1%, 100%)
 (17.9%, 100%
 (+63.5%,-50%)
 (-15.3%, 90.2%)

4 >50% Stenosis
 57 / 60 (95%)
 40142 (95%)
 ' l / 60 (1.6%)
 1 J 42,(2°f ° :
 18 I 42 (42.9%)
 10 J 27 (37%)


1) All data is from core lab when available. For seven patients without core lab data, the physician measurements were used.


2) Twenty-one (21) of 53 lesions measured by the core lab exceeded 5mm length pre-procedure. In all instances the investigator

had measured the lesion as _<5mm pre- procedure, qualifying the patients for study enrollment. Sixteen (16) of these lesions were


intracranial.


3) Acute gain is defined as the difference in MLD between the pre- and post-procedure. A positive number indicates that the lumen

is larger after the procedure.


4) The core lab measured three lesions as <50% stenosis pre-procedure. Investigators measured these lesions as 50%, 53%, and


63%, respectively, qualifying the patients for study enrollment. Two of these were intracranial lesions.


5) Change is pre-treatment value minus post-treatment value, therefore a positive number denotes a decrease in percentage stenosis.


6) A negative number for MDL or % stenosis indicates that the lumen diameter or % stenosis have become larger over time.


7) Four of 6 patients with lesions of the extracranial vertebral ostium had asymptomatic total occlusion at follow-up angiography.
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8.0 INDIVIDUALIZATION OF TREATMENT


The risks and benefits described above should be considered for each patient before use of the NEUROLINK


Stent and Delivery Catheter.


9.0 PATIENT COUNSELING INFORMATION


Patients must be advised of the risks and benefits of treatment with the NEUROLINK System compared with


other treatment options. Patients should be informed that there is no data to support the effectiveness of the


NEUROLINK System for the treatment of intracranial atherosclerosis.


10.0 HOW SUPPLIED


STERILE: This device is sterilized with ethylene oxide gas. It is intended for single use only.

Non-pyrogenic. Do not use if the package is open or damaged.


CONTENTS: One (1) 
NEUROLINK° Stent & Delivery Catheter with re-grooming sheath, One (1)


NEUROLINK° Stent & Delivery Catheter Compliance Card, One (1) Instructions for Use, One (1) Patient


Brochure Package.


STORAGE: Store in a cool, dry, dark place.


11.0 CLINICIAN USE INFORMATIONIDIRECTIONS FOR USE


I t.1 Inspection Prior to Use


Prior to using the 
NEUROLINK° Stent & Delivery Catheter, carefully remove the system from its package


and inspect for bends, kinks, and other damage. Take care to avoid unnecessary handling; which may

damage the system. Verify that the Stent does not extend beyond the radiopaque balloon markers. Do not use

if any defects are noted.


11.2 Materials Required


Quantity
 Material

As required
 A ro riate guiding catheter(s). See Table 1 Device Specifications

2-3

1,000u / 500cc


10-20cc syringes

Sterile He arinized Normal Saline (He NS)


1

_


0.014 inch x 175cm (minimum length) guide wire

1

As required

1

1


Rotating hemostatic valve with 0.096 inch minimum inner diameter _

60% contrast diluted 1:1 with normal saline

Inflation device


Three-way stopcock

l
 Guide wire torque device

1
 Guide wire introducer
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11.3 Preparation


11.3.1 Guide Wire Lumen Flush


Step
 Action

1
 Remove the protective cover from the tip of the Delivery System.


2
 Flush the uide wire lumen with sterile He NS until fluid exits the Delivery System tip.


3
 Verify that the Stent is positioned between the proximal and distal balloon markers.


11:3.2 Deliverv Catheter Preparation


Step
 Action _

1
 Prepare inflation device or syringe with diluted contrast medium.

2


_

Attach inflation device or syringe to stopcock; attach to inflation port.


3
 With the ti down, orient the Delivery System vertically.

4
 Open the stopcock to the Delivery System; pull negative on the inflation device or syringe for 30


seconds to evacuate air from the Delivery Catheter. Release the inflation device or syringe to neutral


ressure for contrast medium fill.

5
 Close the stopcock to the Delivery System; purge the inflation device or syringe of all air.


6
 Repeat steps 3 through 5 until all air is evacuated.

NOTE: If air is seen in shaft, repeat Delivery System Preparation steps 3 through 5 to prevent uneven


Stent expansion.

7
 If a syringe was used for Delivery Catheter preparation, remove it and attach an inflation device


reared with contrast medium to the stopcock.


8
 Open Stopcock to Delivery System.

9
 Leave on neutral pressure.

10
 Submerge the Stent & Delivery Catheter in sterile He NS to hydrate the hydrophilic coating.


11.3.3 Delivery Procedure


Step
 Action

I
 Prepare the vascular access site according to standard practice. _

2
 If required, pre-dilate the lesion with the appropriate size Balloon Dilatation Catheter to permit


unobstructed passage of the Stent 8c Delivery Catheter. Refer to Instructions for Use for the Balloon

Dilatation Catheter.


3
 Backload the distal tip of the Stent and Delivery Catheter onto the proximal portion of the guide wire.

Open the rotating hemostatic valve (located on the guiding catheter) as wide as possible while


maintaining the guide wire position across the target lesion. Advance the Stent and Delivery Catheter

over the guide wire to the target lesion.


4
 Utilize the radiopaque balloon markers to position the Stent across the lesion. Perform angiography as

needed to confirm the Stent position.


5
 Tighten the rotating hemostatic valve. The Stent is now ready to be deployed.
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11.3.4 Stent nenlnvment Prncedure


Step
 Action __

1
 CAUTION: Refer to the product label for in vitro Stent inner diameter and RBP. Do not exceed the


RBP indicated on the compliance card. Do not expand the Stent beyond 5.0 mm inner diameter.


2
 Deploy the Stent slowly by pressurizing the Delivery Catheter in 2.Oatm increments, every 5 seconds


until the Stent is completely expanded. Maintain this pressure for 30 seconds. If necessary, the


Delivery Catheter can be re-pressurized or further pressurized to assure complete apposition of the

Stent to the vessel wall.


3
 If the deployed Stent size is still inadequate with respect to reference vessel diaiheter, a BDC in a

larger diameter may be used to further expand the Stent. If the initial angiographic appearance is


sub-optimal, the Stent may be further expanded using the BDC. If this is required, the stented

segment should be carefully re-crossed with a prolapsed guide wire to avoid disrupting the Stent

geometry. Deployed Stents should not be left under-dilated.


4
 Deflate the Delivery Catheter by pulling ne ative on the inflation device for 30 seconds.


11.3.5 Deliverv Svstem Removal Procedure


ite Action

1 Ensure that the Delivery Catheter is fully deflated. Release the inflation device to neutral


2 Full open the rotating hemostatic valve.

3 While maintaining the guide wire position and neutral pressure on the inflation device, withdraw


the Deliver System.

4 Tighten the rotating hemostatic valve.


5 Repeat angiography to assess the stented area to confirm apposition of the Stent to the vessel wall.

If necessary, perform post-dilatation to ensure that the Stent is fully expanded.


12.0 PATIENT'S MANUAL


In addition to this Instructions for Use booklet, patient-specific information is available on the NEUROLINK


Stent and Delivery Catheter which includes:


" A Patient Implant Card that includes both patient and NEUROLINK Stent specific information. All

patients will be expected to keep this card in their possession at all times for procedure/Stent,

identification.


" A Patient Teaching Guide which includes information on Guidant Corporation and the implant procedure.


13.0 PATENTS


This product and its use are protected under one or more of the following patents. United States,


5,391,172; B1 5,421,955; 5,470,313; 5,514,154; 5,554,121; 5,569,295; 5,603,721; 5,645,560; 5,649,952;


5,728,158; 5,759,192; 5,780,807; 5,782,855; 5,843,116; 6,017,364; 6,056,776 Other U.S. patents pending.


Foreign patents issued and pending.
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Guidant Corporation

1525 O'Brien Drive

Menlo Park, CA 94025-1436 U.S.A.


Guidant Corporation

26531 Ynez Road


Temecula, CA 92591-4628 U.S.A.


CUSTOMER SERVICE

TEL: (800) 227-9902

FAX: (800) 601-8874

Outside U.S. TEL: (650) 617-5300

Outside U.S. FAX: (650) 617-5200


©2002, Guidant Corporation
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Graphical Symbols for

Medical Device Labeling


STERILE EO

Sterilized Using Ethylene Odde


LOT


Batch Code


Do Not Reuse


Attenlbrr, See 'nsý r-a Use


Use By


REF

Catalogue Number


Date of Manufacture


F

French Size


Outar Diameter


Inner Diameter


Stent Length


TiEv

Contents (Numeral represents


quantity of units inside.)
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REVISED DRAFT


Revision 5 August 9, 2002


TITLE: IFU, 
NEUROLINK° BALLOON DILATATION CATHETER


This revision is for filing, registration or translation purposes only.


This version may not be purchased.
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NEUROLINK© BALLOON DILATATION CATHETER


HUMANITARIAN DEVICE: The Guidant NEUROLINK Balloon Dilatation Catheter is a


component of the NEUROLINK System. The Guidant NEUROLINK System is authorized by


Federal law for use in treatment of recurrent intracranial stroke attributable to atherosclerotic


disease refractory to medical therapy in intracranial vessels ranging from 2.5 mm to 4.5 mm in


diameter with >50% stenosis and that are accessible to the stent system.


The effectiveness of this device for this use has not been demonstrated. '


CAUTION: Federal (USA) law restricts this device to sale by or on the order of a physician.
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1.0 DEVICE DESCRIPTION


The NEUROLINK° System is comprised of the NEUROLINK® Balloon Dilatation Catheter and the

NEUROLINKO Stent & Delivery Catheter. The Balloon Dilatation Catheter is an over-the-wire, co-axial


catheter design, with the Balloon located at the distal end. The distal shaft of the. catheter is coated with a


hydrophilic coating that is activated when hydrated. Proximal and distal radiopaque markers are


positioned within the Balloon to demarcate the shoulders of the Balloon, and are used to facilitate


accurate positioning of the Balloon within an artery.


The side arm of the two-arm adapter at the proximal end of the Balloon Catheter provides access to the


Balloon inflation lumen and has a luer-lock fitting for the connection of an inflation device. The central


arm of the two-arm adapter provides access to the guide wire lumen. The Balloon is designed to inflate to

a specific diameter and length at a specified pressure. The Balloon is available in a range of diameters

from 2.0 mm to 5.0 mm, in 0.5 mm increments. The Balloon is available in a 10 mm length.


Table 1. In vitro Device Specifications


Minimum Guiding Catheter
 Rated Burst Pressure

-Compatibility (2)
 RBP (atm)
Balloon Diameter
 Balloon Length


mm)
 (mm)

2.0
 10
 6F / 0.062"/1.57 mm
 10


2.5
 10
 6F / 0.062"/1.57 mm
 10


3.0
 10
 6F / 0.062"/1.57 mm
 10


3.5
 10
 6F / 0.062"/1.57 mm
 10


4.0
 10
 6F / 0.062"/1.57 mm
 10


4.5
 10
 6F / 0.062"/1.57 mm
 10


5.0
 10
 6F / 0.062"/1.57 mm
 10


1) Refer to the compliance chart for accurate sizing information.

2) Refer to the individual manufacturer specifications to confirm the guide catheter inner diameter (F) equivalent.


Table 2. Device Specifications for the NEUROLINK© Balloon Dilatation Catheter


Product
 Balloon Diameter(s)


mm


Balloon Length

(mm)


Crossing Profile


inches

NEUROLINKOO
 2.0
 0.034"


Balloon Dilatation
 2.5
 0.038"


Catheter
 3.0
 0.040"


3.5
 10
 0.044"


Inflation Pressures
 4.0
 0.045"


RBP 10atm
 4.5
 0.049"


Nom. 3.5atm-l0atm
 5.0
 0.053"
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2.0 INTENDED USEANDICATIONS


The NEUROLINK Balloon Dilatation Catheter is used in conjunction with the NEUROLfNK Stent and


Delivery Catheter in the treatment of recurrent intracranial stroke attributable to atherosclerotic disease


refractory to medical therapy in intracranial vessels ranging from 2.5 mm to 4.5 mm in diameter with


>_50% stenosis and that are accessible to the stent system.


3.0 CONTRAINDICATIONS


The Balloon Dilatation Catheter is contraindicated for use in:


" Lesions that are highly calcified or otherwise could prevent access or appropriate expansion of the


Stent.


" Patients in whom anticoagulant and/or antiplatelet therapy is contraindicated.


4.0 WARNINGS


" The Balloon Dilatation Catheter should be used only by physicians with interventional training and

thorough knowledge of angiographic techniques.


5.0 PRECAUTIONS


For single use only. Do not resterilize or reuse the device. Note product "Use By" date.


" Follow the Balloon Dilatation Catheter preparation instructions carefully as described in Section 11.3,

Preparation. Do not prepare or pre-inflate the Balloon Dilatation Catheter prior to its use other than as


directed.


" Use only the recommended balloon inflation medium (see Section 11.2, Materials Required). Do not

use air or any gaseous medium to inflate the balloon.


" The Balloon Dilatation Catheter should not be used in conjunction with stents other than the

NEUROLINK Stent.


" Do not exceed the Rated Burst Pressure specified on the product label. Balloon pressure must be


monitored during inflation. Use of pressures higher than that specified on the product label may result

in a ruptured balloon with possible intimal damage, vessel dissection, and/or vessel rupture.


" To avoid disrupting Stent geometry or its position within the vessel, care must be exercised when


crossing a newly deployed Stent with a guide wire or the Balloon Dilatation Catheter.
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6.0 ADVERSE EVENTS


6.1 Potential Adverse Events


Adverse events listed below may be associated with the use of the NEUROLINK Balloon Dilatation

Catheter in intracranial arteries.


Acute myocardial infarction


Death


Dissection


Drug reactions to anti-platelet or

anticoagulant agents or contrast medium


Distal emboli (air, tissue or thrombotic


emboli)


Fistula


Hemorrhage requiring transfusion


Hypotension/hypertension


Infection and pain at access site


Intracranial hemorrhage


Ischemia, cerebral


Pseudoaneurysm, femoral


Restenosis of stented segment


Spasm, vessel


Stent deformation


Stent embolization


Stent thrombosis/occlusion


Stroke/cerebrovascular accident


Total occlusion of an intracranial artery


Vessel perforation or rupture


Vessel spasm


6.2 Observed Adverse Events


Sixty-one (61) patients have been enrolled in a multi-center, prospective, non-randomized, international


clinical trial to evaluate the safety and feasibility of the NEUROLINK System for the treatment of


symptomatic atherosclerotic lesions in extracranial vertebral and intracranial arteries. Adverse events

were recorded for the procedure and for a mean follow-up of 216 days on the 61 patients. Twenty-four

types of adverse events were recorded for 29 of 61 patients (47.5%). Twenty (20) patients had one

adverse event, five (5) patients hadtwo events, three (3) patients had three events, and one (1) patient had

four events. Twenty (20) adverse events were related to the device and/or procedure; 18 events were not


related, and the relationship is pending review in five (5) events. For one (1) event, additional


information is pending. Table 4 summarizes the observed adverse events.


Table 3 identifies the adverse events observed in the clinical study conducted to evaluate the safety and

probable benefit of the NEUROLINK© System. Sixty-one patients were enrolled in the study and

information is presented on all patients through 30 days and on 48 patients who have reached the 6 month


follow-up time point (See Section 7, Clinical Experience).
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Table 3. Adverse Events


Event
 # (%)
 Time of Occurrence
 Device / Procedure Related


(N=61)
 Procedttt
 <30 days
 >30 days
 Yes
 No
 Pendin tZý


Stroke
 8(13 .1 %)

_


4 3' 4

:


451

_.
 .......... _...... ..
.
 ...
.


,

.................5...............
....


2(6'7)
 1


TIA
 4 (6.6%)
....................
..
....
 0
..........................................


...
.................... _.

1 `..
_............._............_............:


........_..
.
.
.
.


............_._3..................._ ..
.......... 3$...............
...............1......................

j91
 ..0
 _.
Access..Site.Infection............................................
......................
.
.


1 1.6%
............
....
........
..
.
 0
.........
 1
 0
 1
 0
_Ale...Sellin..........................................................................................

nkwg


......

1
 i
,
 oo
 0
 0
 1
 0
 1
 0


Arterial Dissection
 2(3.3%.).,
 2
 0
 .
..............._........................
2
....ý......._.................'
0
 0


Atrial Fibrillation
 1 (1.6%)
 0
 0
 1........................
...............................
..................1......._........
......................o....................

Brad cardia
 .................. .....................................
......
'
 1 (1.6/0)
_....°.............. ......
 1
.......................................e..
.ý.
 !............
... . . . .. . .. .........
 ............. _...o..................... ..
.............................. ..........
.................................
..0


Can e
 c
 Pancreatic
 2 3.3%
 0
 0
 2
 0
 0
 2


Carotid Cavernous Fistula
 1 (1.6%)
 lt'ýl
 0
 .
 1
 0
 0
 .
.
...
....

Congestive Heart Failure


_..... --- ._._.................

2(3.3%)


......_...................................._..

0


_.......
..
.............

I


........._...._...
..............

1
 0


_..................................

2


.............................
..
...
.
.

0


Diabetes Mellitus new
-......._................................................................
.....
 1 l.6%
 0
 0
 1..:..........._._....
............_..................
......_._......_1..................
..0


Sesthesia
D_._....y............................................................................................................................
23.3%
.................._..............................
0
.......................................e..
0
....
 2
 0
 2
 0


EcchYmosis (eye)
 .......
....... .
 1 (1.6%)
...................................................
1
.......... .............................. _..
 ._...........
............................ . .
 ............_..........................
...............1
..................
....................................
0
 :............ ..........................
.. 0


Fractured Spine
 1 1.6%
 0
 0
 1
 0
 1..............
.. 0


Kidney Stones
 ..................................................................
.-...
 1 (1.6% )
...
 0
 0
 1
 0 '
...................1.................
.. 0

itl
Nerve Paresis
Nerve
 1 1.6%
 1
 0
 0
 1
 0
 0


Symptoms
 2 (3..3%)....
 0 
.


0 .......
 2 .....
 1ýý2ý....
 0 . ..

Peri
p hera] Vascular Disease
 1 (1.6%)
... ... .
 fl
 0
 .......
 1
 0
........
 ....
 1 .
 0


.
............. ..,.. ..........................


Rehospitalized for revasculanzation
 2(3.3%)
 0
 0
 2
 ti4, 15)
2
 0
 0


of,asymptotnatic stenosis .
 ..
 .

Stent Occlusion (Acute)
 '6%) .
1 (i
 i1b>
l
 0 .......
 0
 1
 0...
.

S ncope..
 -- (3..3.%).
 0
 0
 2
 0
 1
 1


Thrombocytopento
 1 (1.6%)
 0
 I .....
 0
 _ 1..
.
 0


Vertebral Artery Bypass
..... .. ......
 1 (1.6%)
 0
 >
 .....
0
.
 1 ............... .
 ..
0
 0
,..

Vertigo
 3(4.9%)
 0
 0
 3
 0
 3
 0


l) 
`Procedural' means that the event occurred at the time of the procedure or within the same hospitalization but not in


excess of 30 days within the same hospitalization


2) Event is pending adjudication by the Clinical Events Adjudication Committee


3) Three strokes were adjudicated as major in severity, one as minor


4) Two of these patients later died


5) One of these patients later died ,


6) No Stent was implanted in one of these patients. Stroke occurred five months post-procedure and is adjudicated as not


related to the test device or procedure


7) Adjudicated as not related to the test device or procedure, minor and ipsilateral, due to local microvascular thrombosis


8) One of these TIAs was previously reported as, "possible re-emergence of stroke symptoms". CEAC adjudicated event as


"TIA, probably related to test device and procedure".


9) Per investigator, symptoms occurred after six-month angiogram and are not related to the test device, but are probably

related to pre-existing condition or may be reaction to contrast dye used for the six-month angiogram.


10)Occurred at the time of the procedure, but did not require treatment until after 30 days


I 1)Exacerbation of existing congestive heart failure at 20 days post-procedure


12) Symptoms consistent with malperfusion syndrome related to restenosis of the target lesion. Stroke and TIA ruled out.

Target lesion revascularization by balloon angioplasty.


13)Symptoms of facial droop and incontinence which resolved in 15 minutes. Ruled out stroke and TIA.


14)Six-month angiogram demonstrated 71% in-stent restenosis; neurologic exam and stroke scale scores unchanged. Patient


anxious and requested treatment. Target lesion revascularization using PTA, with residual stenosis of 46%. Follow-up

unremarkable.


15) Patient asymptomatic but restenosis determined to be "hemodynamically 
relevant" therefore target lesion


revascularization performed with PTA.

16)Lytic (l0ing rt-PA) was administered and occlusion resolved with no clinical sequelae.
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7.0 CLINICAL EXPERIENCE


7.1 SSYLVIA: Stenting of SYmptomatic atherosclerotic Lesions in the Vertebral and

Intracranial Arteries


The NEUROLINKS System was designed for the treatment of recurrent intracranial stroke attributable to

atherosclerotic disease refractory to medical therapy. The SSYLVIA clinical study is a prospective,


non-randomized, multi-center, international study and is ongoing. The objective of the study is to evaluate the


safety and feasibility of the NEUROLINK System for the treatment of symptomatic atherosclerotic

lesions in the extracranial vertebral and intracranial arteries. Patients were eligible-for participation in the

study if they were symptomatic (previous stroke or TIA) due to an angiographically demonstrated;

discrete stenosis >50% and <5mm in length in an extracranial vertebral or intracranial artery between

2.5mm and 4.5mm in diameter. The clinical study evaluated stent use in a broader patient population than

that characterized in the Humanitarian Use Device (HUD) designation.


All patients were required to receive an antiplatelet regimen beginning at least 48 hours prior to the

procedure. This consisted of aspirin (minimum 100mg twice daily) and Clopidogrel (75mg twice daily).

Heparin was administered during the Stent implantation procedure to maintain the activated clotting time

(ACT) at a therapeutic level of 200 to 300 seconds.


The NEUROLINKOO Balloon Dilatation Catheter could be used to predilate the lesion to facilitate access


by the NEUROLINK Stent and Delivery Catheter. Both the Balloon and Stent were sized in a 1:1 ratio to

the smaller of the diameters of the vessel proximal or distal to the lesion. Post-dilatation with either the


Delivery Catheter or the Balloon Dilatation Catheter could be used to optimize Stent apposition and

residual stenosis. Post-procedure, dual antiplatelet therapy was required. This consisted of aspirin daily

for a minimum of one (1) year, plus Clopidogrel for a minimum of four (4) weeks. Device and

procedural safety were determined by analyzing acute and 30-day individual endpoints, and all adverse

events. All primary endpoints were analyzed on an intent-to-treat basis.


The primary endpoints for safety for this study are: Composite Death and Stroke at 30 days, Death at 30

days, and Non-Fatal stroke at 30 days. All patients are required independent neurologic examinations

(performed by the non-operator stroke neurologist investigator) at one, three, six, and 12 months.

Angiographic assessment of the stented lesion is required at six months. All procedure and follow-up

angiograms are analyzed 

by` 
an independent Angiographic Core Laboratory. Major clinical events are


adjudicated by an independent Clinical Events Adjudication Committee. The Data Safety Monitoring

Board (DSMB) is responsible for review of the cumulative safety data at scheduled intervals, to ensure

subject safety.


7.1.1 Patient Data Available


Sixty-one (61) patients were enrolled in the study. Results are presented on all patients through 30


day follow-up. Data is presented for the 48 patients who have reached 6 month follow-up. Adverse

events are reported for all patients.


CONFIDENTIAL

May not be reproduced outside of Guidant without written permission from Document Control.


Page 7 of 16 -



GUIEl AN-r


Table 4. Summarv of Patient Data Available


Visit Type
 Patient Data

Available*


Percent of Total

(N=61


Pre-procedure
 61
 100%


Procedure
 61
 100%


Discharge
 61
 100%


30-day Follow-up
 61
 100%


3-month Follow-up
 54
 88.5%


6-month Clinical Follow-up
 48
 78.7%


6-month Angiogram
 42
 68.9%


Table 5. Patient Demouranhics: Age Sex, and NeurololZical History


Patient Characteristics

Age (years)


Mean ± SD
 63.4 ± 9.8


Median
 64


Range (min, max)
 (37,80)

Male
 80.3%


Transient Ischemic Attack
 68.9% (42/61)

Stroke
 60.7% (37/61)

Other Neurological Disease currently being
 3.3% ( 2/61)

treated or requiring treatment 2


1) Data available through Age statistics based on 58 patients


2) Back injury in one patient, causing back and right leg pain. Bladder dysfunction, described by the investigational site

as attributable to neurologic deficit, in one patient.


Table 6 Medical History: Cardiac


Cardiac Risk Factor
 Percent with Risk Factor


Hyper tension _
 63.9%
 (39/61)

CAD Intervention
 13.1%
 ( 8/61)

Angina
 11.5.%
 ( 7/61)

Myocardial Infarction
 11.5%
 ( 7/61)

Arrhythmia
 3.3%
 ( 2/61)

Atrial Fibrillation
 3.3%
 ( 2/61)

Other Cardiac'
 3.3%
 ( 2/61)

Patent Foramen Ovale
 3.3%
 ( 2/61)

Congestive Heart Failure
 1.6%
 ( 1/61)

Surgical Intervention Planned 2
 1.6%
 ( 1/61)


1) Aortic valve replacement in one patient, mild mitral valve insufficiency


2) Cardiac eatheterization
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Table 7. Medical History: Other


Risk Factors
 Percent with Risk Factor

H ercholesterolemia
 54.1%
 (33/61)

Smoking (current or former)
 52.5%
 (32/61)

Diabetes
 32.8%
 (20/61)

Hereditary or Racial Risk
 18.0%
 (11/61)

Pulmonary Disease: Other*
 13.1%
 ( 8/61)

Cancer
 6.6%
 ( 4161)

Other Significant Risk Factors
 4.9%
 ( 3/61)

Pulmonary Disease: COPD
 4.9%
 ( 3/61)

Substance Abuse
 4.9%
 ( 3/61)

GI Bleed
 1.6%
 ( 1161)


*pulmonary cancer, asbestos exposure, sleep apnea, emphysema, possible


tuberculosis, and asthma (two)


Baseline lesion locations are listed in Table 8. Of the 61 subjects, six (6) lesions were in the vertebral

ostium and 12 in the pre-PICA region of the vertebral artery. These two lesion types were classified


as extracranial. Thus, there were 43/61 (70.5%) intracranial lesions, and 18/61 (29.5%) extracranial


vertebral lesions.


Table 8. Primary Lesion Location


Primary Lesion Location
 # Patients
 % of Total N=61


Intracranial

Basilar- proximal
 11
 18.0%

Basilar-mid
 6
 9.8%

Internal Carotid - Cavernous
 7
 11.5%

Intracranial Vertebral - post PICA
 5
 8.2%

Internal Carotid - Su raclinoid
 6
 9.8%

Middle Cerebral
 5
 8.2%

Internal Carotid - Petrous
 2
 3.3%

Posterior Cerebral
 1
 1.6%


Total Intracranial
 43
 70.5%


Extracranial

Extracranial Vertebral - re PICA
 12
 19.7%

Extracranial Vertebral Ostium
 6
 9.8%


Total Extracranial
 18
 29.5%
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7.1.2 Primary Endpoints


The primary endpoints for safety are clinical outcome at 30 days (composite stroke and death), and


clinical and angiographic outcome at 6 months. Clinical outcome data is reported for the combined


patient population of extracranial vertebral and intracranial lesions.


Table 9. Primarv Endpoints


N=61


Primary Endpoints
 # Patients
 % Incidence

Death and Stroke (composite) at_30days

Non-Fatal Stroke at 30 d )
Y


Maor stroke
_... ......_ ...... ..... ..J_ .... ... ....................... ...... .....................- ........................................._._..................

Minor stroke 

...... .... .... ... .


Death at 30 days


_

4

4

3

1

0


_

6.6%

6.6%

4.9%
 _........_.
_.._.__............ ..... .....................

1.7%

0%


Death and Stroke (composite) > 30 days
 8
 13.2%


Non-Fatal Stroke > 30 days
 4
 6.6%

Major stroke
 1
 1.7%

Minor stroke
 3
 4.9%


Death > 30 days
 4 AM
 6.6%


Acute Success Measures

Stent Success Z 58 95.1%

Procedure Success 31
 54
 88.5%


1) The Clinical Events Adjudication Committee (CEAC) determined that three of the four strokes were major, and one

stroke was minor. The distinction of Major stroke and Minor stroke is based on the NIHSS and/or Modified Rankin

Score and/or Barthel Index score at 30 days post-stroke.


2) Stent Success is defined as achieving a final residual stenosis <50% covering an area no longer than the original lesion.

Results are based on Core Lab measurements for fifty-three (53) patients and on investigator measurements for the

patients for whom Core Lab data is not available.


3) Procedure Success is achieved if there was Stent Success and no death or stroke prior to discharge.

4) This patient later died


5) Two (2) patients had non-fatal major strokes within 30 days of treatment, one (1) patient died of metastatic pancreatic

cancer at one year post procedure, one (1) patient suffered a major stroke at one year post-procedure.


7.1.3 Secondary Endpoints


The secondary endpoints include access site complications requiring treatment, angiographic

evaluation of the treated segment at six months, and ipsilateral (same territory) stroke at 12 months.


Access Site Complications: There was one access site infection that required treatment, for an

incidence rate of 1.6% (1161).


Angio raphic Evaluation at 6 months: Forty-eight (48) patients have completed their six month

follow-up. The minimum lumen diameter increased from a mean of 1.OOmm at pre-procedure, to a


mean of 1.64min. The percent stenosis decreased from a mean of 69.9% pre-procedure, to a mean of


50.6% at six months. Eighteen (18) patients had stenoses >50% at 6 months, and seven of these


(38.9%) were symptomatic, while 11 (61.1%) were asymptomatic.


lpsilateral stroke at 12 months: The mean follow-up was 216 days, with a minimum and maximum


follow-tip of 2 and 367 days, respectively. Within this follow-up period, there were four (4)

procedure-related strokes; three of these strokes were major and ipsilateral, and one was minor and

contralateral. Four (4) strokes occurred after 30 days. Three of these strokes were adjudicated as

ipsilateral and minor. The fourth stroke is pending adjudication, and will be assumed to be ipsilateral

for the purpose of this analysis.
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Table 10. Lesion Characteristics


This data compares independent angiographic core laboratory measurements of lesion characteristics


pre-procedure, post-procedure, and at 180 days (6 months) for the combined patient group with extracranial


vertebral and intracranial lesions. Subgroup analysis is provided for intracranial lesions only.


1)


2)


3)


4)


5)

6)


7)


2
t
Lesion Length (mm)

Mean ± SD
 10 ± 1
91
5
 5.15 ± 1.91
.
 .

Median
 4.80
 4.85

Range (min, max)
 (1.5, 9.9)
 (1.5, 9.9)


Jý


Reference Vessel
 i

Diameter (mm)

Mean ±SD
 3.29±0.70
 3.29±0.74
 3.32±0.68
 3.30±0.71 3.30±0.61
 3.29±0.65 j

Median
 3.30
 3.35
 3.35
 3.40 3.35
 3.30


Range (min, max)
 (1.7, 4.7)
 (1.7, 4.6)
 (1.9, 5.0)
 (1.9, 4.7) (2.0, 4.4)
 (2.0,4A)

MLD at Stenosis (mm)

Mean ± SD
 1.00 ± 0.46
 0.95 ± 0.45
 2.63 ± 0.72
 2.62 ± 0.69 1.64 ± 0.94
 1.90 ± 0.98


Median
 1.00
 0.90
 2.50
 2.50 1.65
 1.80


Range (min, max)
 (0.0, 2.3)
 (0.0, 2.0)
 (1.4, 5.I)
 (1.5, 4.2) (0.0, 4.2)
 (0.4, 4.2)

Gain in MDL from

Baseline (mm) (3)(6)


Mean ±SD
 1.62±0.75
 1.68±0.72 1.5±0.9
 1.89±0.1


Median
 1.60
 1.75 1.4
 1.8

Range (min, max)
 (0.1, 3.7)
 (0.5, 3.7) (-1.3, 2.5)
 (45,17)

Percent Stenosis


Mean ± SD
 69.9% ± 12.41
 71.1% ± 13.08
 20.3% ± 15.38
 19.7% ± 15.66 50.6% ± 25.6
 43.4% ± 24.1


Median
 70.2%
 70.7%
 16.67%
 16.24% 44.8%
 42.4%

Range (min, max)
 (42%(4),100%)
 (42%('), 100%)
 (-9.1%,56.3%)
 (-9.1°io, 50.0%) (0%, 100%)
 (0.0%, 84.4%) j

Change in % Stenosis


-from Baseline (5)(6)


Mean ± SD
 +49.6% ± 20.44
 +51.3% ±19.79 +17.1% ± 28.0
 +26.4% ± 26.7°/n ;

Median
 46.75%
 52.45% 44.8%
 42.4%

Range (min, max)
 (3.1%, 100%)
 (17.9%, 100%) (+63.5%,-50%)
 (-15.3%, 90.2%)

# >50% Stenosis
 57 / 60 (95%)
 40/42(95%)
 1 / 60 (1.6%)
 1 I 42 (2.6%) 18 I 42 (42.9%)
 %)
10/27(37


All data is from core lab w
hen available. For seven patients wit
hout core lab data. t
he phvsician measurements were used.


Twenty-one (21) of 53 lesions measured by the core lab exceeded 5mm length pre-procedure. In all instances the investigator

had measured the lesion as _<5mm pre- procedure, qualifying the patients for study enrollment. Sixteen (16) of these lesions were

intracranial.


Acute gain is defined as the difference in MLD between the pre- and post-procedure. A positive number indicates that the lumen

is larger after the procedure.


The core lab measured three lesions as <50% stenosis pre-procedure. Investigators measured these lesions as 50%, 53%, and


63%, respectively, qualifying the patients for study enrollment. Two of these were intracranial lesions.


Change is pre-treatment value minus post-treatment value, therefore a positive number denotes a decrease in percentage stenosis.


A negative number for MDL or % stenosis indicates that the lumen diameter or % stenosis have become larger over time.


Four of 6 patients with lesions of the extracranial vertebral ostium had asymptomatic total occlusion at follow-up angiography.
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8.0 INDIVIDUALIZATION OF TREATMENT


The risks and benefits described above should be considered for each patient before use of the

NEUROLINK Balloon Dilatation Catheter.


9.0 PATIENT COUNSELING INFORMATION


Patients must be advised of the risks and benefits of treatment with the NEUROLINK System


compared with other treatment options. Patients should be informed that there is no data to support


the effectiveness of the NEUROLINK System for the treatment of intracranial atherosclerosis.


10.0 HOW SUPPLIED


Sterile. This device is sterilized with ethylene oxide gas. It is intended for single use only.


Non-pyrogenic. Do not use if the package is open or damaged.


Contents. One (1) NEUROLINK Balloon Dilatation Catheter with regrooming sheath, One (1)

NEUROLINK Balloon Dilatation Catheter Compliance Card, One (1) Instructions for Use


Storage. Store in a cool, dry, dark place.


11.0 CLINICIAN USE INFORMATION/DIRECTIONS FOR USE


11.1 Inspection Prior to Use


Prior to using the NEUROLINK° Balloon Dilatation Catheter, carefully remove the system from its

package and inspect for bends, kinks, and other damage. Take care to avoid unnecessary handling,

which may damage the system. The shaft may kink if not handled carefully. Do not use if any defects

are noted.


11.2 Materials Required


Quantity

As required

2-3


Material

Appropriate guiding catheter(s). See Table 1 Device Specifications

10-20 cc syringes


1,OOOu / 500cc
 Sterile Heparinized Normal Saline (He NS)

1


1


0.014 inch x 175 cm (minimum length) guide wire. If device exchanges are

antici aced, a loner length guide wire is recommended.

Rotating hemostatic valve with 0.096,inch minimum inner diameter


As required
 60% contrast diluted 1:1 with normal saline

1
 Inflation device

1
 Three-way stopcock

1
 Guide wire torque device

1
 Guide wire introducer


11.3 Preparation


11_3_1 CnidP Wire I,nmen Flnch


Step
 Action

1
 Remove the protective cover from the tip of the Balloon Dilatation Catheter.

2
 Flush the guide wire lumen with sterile HepNS until fluid exits the Balloon tip.
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11.3.2 Balloon Dilatation Catheter Preparation


Step
 Action

1
 Prepare inflation device or syringe with diluted contrast medium.

2
 Attach inflation device or syringe to stopcock; attach to the inflation port of the Balloon.

3
 With the ti down, orient the Balloon Dilatation Catheter vertically.


4
 Open the stopcock to the Balloon Dilatation Catheter; pull negative on the inflation device or


syringe for 30 seconds to evacuate air from the Balloon Dilatation Catheter. Release the inflation

device or syringe to neutral pressure for contrast medium fill.


5
 Close the stopcock to the Balloon Delivery Catheter; purge the inflation device or syringe of all

air.


6
 Repeat steps 3 through 5 until all air is evacuated.

7
 If a syringe was used for Balloon Dilatation Catheter preparation, remove it and attach an inflation


device reared with contrast medium to the stopcock.

8
 Open the Stopcock to Balloon.


9
 Leave on neutral pressure.

10
 Submerge the Balloon Dilatation Catheter in sterile He NS to hydrate the hydrophilic coating.


11.3.3Deliverv Procedure


Step Action

1 Prepare the vascular access site according to standard practice.

2 Backload the distal portion of the Balloon Dilatation Catheter onto the proximal portion of the


guide wire. Open the rotating hemostatic valve (located on the guide catheter) as wide as possible


while maintaining guide wire position across the target lesion. Advance the Balloon over the

guide wire to the target lesion.


3 Utilize the radiopaque balloon markers to position the Balloon across the lesion. Perform


an io ra by as needed to confirm the Balloon position.

5 Ti hten the rotating hemostatic valve.


11.3.4Balloon Deployment Procedure


Step
 Action

1


_

CAUTION: Refer to the product label for in vitro Balloon inner diameter and RBP. Do not

exceed the RBP indicated on the compliance card.


2
 If pre-dilating a lesion, deploy the Balloon slowly by pressurizing the Balloon in 2.0 atm


increments, every 5 seconds until satisfactory Balloon diameter is obtained. Maintain this

pressure for 30 seconds. If necessary, the Balloon can be re-pressurized or further pressurized to

obtain a satisfactory result. .


3
 If post-dilating a Stent, deploy the Balloon slowly by pressurizing the Balloon in 2.0 atm


increments, every 5 seconds until a satisfactory Balloon diameter is obtained. If necessary, the

Balloon can be re-pressurized or further pressurized to ensure complete apposition of the Stent to


the artery wall.

4
 Deflate the Balloon by pulling negative on the inflation device for 30 seconds.
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11.3.5 Balloon Dilatation Catheter Removal Procedure


Step
 Action

1
 Ensure that the Balloon is full deflated. Release the inflation device to neutral pressure.


2
 Full open the rotating hemostatic valve.

3
 While maintaining the guide wire position and neutral pressure on the inflation device, withdraw


the Balloon.

4
 Tighten the rotating hemostatic valve.

5
 Repeat angiography to assess the stented area to confirm apposition of the Stent to the vessel wall.


If necessary, repeat post-dilatation to ensure that the Stent is fully expanded.


12.0 PATENTS


This product and its use are protected by the following patent. United States 5,554,121.


Other U.S. patents pending. Foreign patents issued and pending.
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Guidant Corporation

1525 O'Brien Drive

Menlo Park, CA 94025-1436 U.S.A.


Guidant Corporation

26531 Ynez Road


Temecula, CA 92591-4628 U.S.A.


CUSTOMER SERVICE

TEL: (800) 227-9902

FAX: (800) 601-8874

Outside U.S. TEL: (650) 617-5300

Outside U.S. FAX: (650) 617-5200


©2002, Guidant Corporation
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Graphical Symbols for

Medical Device Labeling


STERILE EO

Sterilized Using Ethylene Oxide


LOT


Batch Code


Do Not Reuse


Attention. See Instructions For Use


Use By


REF

Catalogue Number


Date of Manufacture


F

French Size


Outer Diameter


Inner Diameter


Slant Length


Contents (Numeral represents


quantity of units inside.)
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