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MEDTRONIC FREESTYLE®
AORTIC ROOT BIOPROSTHESIS
Instructions for Use

CAUTION: Federal law (USA) restricts this device to sale by or
on the order of a physician (or properly licensed practitioner).

1. DEVICE DESCRIPTION

The Medtronic FREESTYLE Aortic Root Bioprosthesis (Medtronic
FREESTYLE Bioprosthesis), Model 995, is comprised of a porcine
aortic root gmserved in buffered 0.2% glutaraldehyde with a cloth
covering added to strengthen the proximal (inflow) suture line and
to cover ang exposed porcine myocardium. The Medtronic
FREESTYLE Bioprosthesis is treated according to the ACAT™™*

rocess, which uses alpha-amino oleic acid, a compound derived

rom oleic acid, a naturally occurring long-chain fatty acid. The
design of the Medtronic FREESTYLE Bioprosthesis allows the
physician to trim the prosthesis for replacement using the
subcoronary, full-root or root-inclusion technique. It s available in
19mm, 21mm, 23mm, 25mm and 27mm diamelers.

2. INDICATIONS

The Medtronic FREESTYLE Bloprosthesis is indicated for the
replacement of malfunctioning native or prosthetic aortic valves
with the option of aortic root replacement.

*No clinical data are available which evaluate the long-term
impact of the AQA treatment in patients,

——
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3. CONTRAINDICATIONS

No contraindications for use of this device are known.

4, WARNINGS
FOR SINGLE USE ONLY.
DO NOT RESTERILIZE the valve by any method. Exposure of the
bioprosthesis and container to irradiation, steam, ethylene oxide or
other chemical sterilants will render the bioprosthesis unfit for use.
Waming: Accelerated deterioration due to calcific degeneration of
bioprostheses may occur in:

« children, adolescents, or young adults;

* patients with altered calcium metabolism (e.g., chronic renal

ailure, hyperparathyroidism).

5. PRECAUTIONS

Implanting physiclans must be familiar with the techniques for
implanting an unstented bioprosthesis. These techniques are
similar to those required for allograft implantation,

In vitro testing of the Medtronic FREESTYLE Bioprosthesis has
only been performed in less compliant simulated aorta comparable
to the aorta of middle aged or older patients, Data from clinical
ar in vitro testing are not available from more compliant
simulated aorta comparable to the aorta of a younger patlent.
Limited implant experience is available for the 19mm
bloprosthesis implanted with the root-inclusion technique (none),
and with the full-root technique (nine patients): and for the 21mm
bloprosthesis implanted with the root-Inclusion technique (four
patients) (see section 7, Clinical Studies),

2

Precautions Prior to Use
Do not use the Medtronic FREESTYLE Bioprosthesis:

* if the tamper evident seal is broken;

» if the glutaraldehyde storage solution does not completely
caver the bioprosthesis;

* if the bioprosthesis has been exposed to freezing or has had
prolonged exposure to heat as indicated by the lemperature
indicators provided in the packaging;

¢ if the bioprosthesis is damaged.

Precautions During Use

* Do notex the bioprosthesis to solutions other than the
storage solution in which it was shipped, the sterile isotonic
saline solution used during the rinsing procedure, or the sterile
isotonic saline used to irrigate the bioprosthesis.

* Do not allow the tissue of the bioprosthesis to dr{. Continuous
submersion or irrigation is required (see section 11.3 Handling
and Preparation Instructions).

* Do not add antibiotics to either the storage or the rinse
solution. Do not apply antibiotics to the bioprosthesis.

* Do not lacerate the leaflet tissue. If a valve is damaged, the
valve must be explanted and replaced.

* Do not evert the valve, Eversion will damage valve tissue.

. Passaﬁe of a catheter through any bioprosthesis may damage
the valve and is, therefore, not recommended.

* Trim suture ends close to the knot to prevent abrasion of leaflet
tissue.

3
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6. ADVERSE EVENTS

A prospective non-randomized multicenter international study
evaluated the Medtronic FREESTYLE Bioprosthesis with patient
follow-up out to three years. A total of 882 patients received the
bioprosthesis. Patients were monitored throughout the entire
toperative period for possible adverse events. The cumulative
Jollow-up was 1246 patient-years with a mean follow-up of 17
“months (SD = 12 months, range = 0 to 42 months).

6.1 Observed Adverse Events
Subcoronary Technique

A total of 640 Medtronic FREESTYLE Bioprostheses were implanted
with the subcoronary technique in 640 patients at 15 centers. Nine
of the 640 patients were excluded from the data summary of
adverse events for the following reasons: five patients had their
bioprosthesis removed and replaced with another prosthesis during
the initial surgery due to difficulty sizing a small aortic root, high
mean ﬁ:eadient, or patient prosthesis mismatch; and four patients
had either a pre-existing or concomitant implant of a mitral valve
prosthesis.

The adverse event rates were based on 631 bioprostheses implanted
in 631 patients. The cumulative follow-g was 913 S\asﬁent-years
mm_;;.-ma).n.fohwfup of 17 months (SD = 11 months, range = 0 to

¥ P

Table 6.1: Observed Adverse Eveats for the Subcoronary Technique
All patients analyzed, N=631,
Cumulative follow-up = 913 patient-years

-

Early Events' Late Events
% of % / Palient-
N Patienls N Year?
All Deaths ki 49% Kl 6%
Bioprosthesis-Related or
Unexplained 4 0.6% $ 10%
Sludy Bioprosthesis-Related AEs
Thromboemboliso’ u 2% 13 1.5%
Permanent
Neurological Event 1 17% 6 0.7%
Transient Neurological Event 3 0.5% 6 07%
Bioprosthetic Thrombosis 0 0.0% 1 0l%
Sructural Deterioration® 0 00% 0 0.0%
Nonstructural Dysfunction* 0 0.0% 0 0.0%
Major Antithromboembolic-
Related Hemorthage 10 16% 7 0.8%
Primary Paravalvular Leak 3 05% 8 0.9%
Endocarditis 2 03% 8 09%
Primary Hemolysls' 0 00% 0 0.0%
Reoperation 0 0% 7 8%
Explant 0 0.0% 6 0.7%
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e 7
Actuarial Freedom by Kaplan-Meier (%)
1 Year (95% CI) 3 Years (95% Cl)
Al Deaths L6 [B9.0% - H2R)  B5.I% [77.5% - 94.3%]
Bioprosthesis-Related or
Unexplained 97.9% [96.5% - 9.IK]  97.5% [93.5% ~ 100.0%}
Study Bioprosthesis-Relaled AEs
Theomboembolism’ 95.6% [93.6% - 97.6%]  H4.6% [88.8% ~ 100.0%]
Permanent
Neurological Event 97.3% {95.8% - 98.8%]  96.6% |91.9% ~ 100.0%)

Transient Neurological Evenl  98.5% [97.3'% - 99.7%)

Bioprosthetic Thrombosis 99.8% (99.4% ~ 100.0%)
Structural Deterioration’ 100.0% [99.1% - 100.0%)
Nonstructural Dysfunction* 100.0% [99.1% - 100.0%|
Major Antithromboembolice

Related Hemorthage F70% [954% - 98.6%)

Primary Paravalvular Leak 98.6% [97.5% - 9.7%]

9B.2% [4.7% - 100.0%)
99.8% [98.6% - 100.0%]
100.0% {93.7% - 100.0%)
100.0% {93.7% - 100.0%)

97.0% [92.6% - 100.0%}
97.6% [93.6% - 100.0%]

Endocarditis 98.5% |97.3% - 9.T%]  97.9% [94.2% - 100.0%}

Primary Hemolysis' 100.0% [99.1% - 100.0%]  100.0% [93.7% ~ 100.0%)]

Reoperation IBINI7.9% - 9.9%]  9B6% [95.6% - 100.0%]

Explaat 99.0% {98.0% - 100.0%)]  98.7% [95.5% ~ 100.0%)
6

Notes:

AEs = Adverse Events

1. Hospital or 30 day event for death or 30 day event for advesse events.

2. Cakulations were based on 864 late patient-years.

3. One late event was a peripheral arterial embolus.

4. The number of patients remalning at risk at one year (N=415) and three years (N«57)
was used for N in the calculations of the lower confidence limits for the actuartal
estimales. The alculation metheds are described in the following note.

Note: Adverse event rates were calculated as the percentage of patients for early
events. For late adverse events, the linearized rates (%/patient-yeas) were
calculated. For time to first event (early or late), actuarial rates using the Kaplan-
Meier method and confidence intervals were calculated. For adverse events with no
occurrences, the lower two-sided 95% confidence limits for the Kaplan-Meier
estimates were cakulated as (1-maximum risk), where (1-maximum risk) is equal to
{0.025)~, If there was no censoring, N would be the tolal sample size, Since there
was censoring, the number of pati ining at risk at one and three years was
used for N. Using the number of patient, Inlng at risk Ignores the eﬂxﬂmce of
all the patients who were ¢ before the relevant time points and therefore,
tunales the i risk,

——
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Full-Root Technique
A total of 159 Medtronic FREESTYLE Bioprostheses were implanted
with the full-root technique in 159 patients at 14 centers. Two of the
159 patients were excluded from the data summary of adverse
events for the following reasons: two patients had either a pre-
existing or concomitant implant of a mitral valve prosthesis.
The adverse event rates were based on 157 bioprostheses implanted
in 157 patients. The cumulative follow-up was 189 patient-years
with:a mean follow-up of 14 months (SD = 13 months, range = 0 to
B wﬂu). .
Table 6.2: Observed Adverse Events for the Full-Root Technique

All patients analyzed, Na157,
Cumulative follow-up = 189 patient-years

W

/

.

Early Events' Late Events
% of % /Patient-
N Patients N Year!
All Deaths 2 uo% 8 4.5%
Bioprosthesis-Related or
Unexplained 1 0.6% i 22%
Study Bioprosthesis-Related AEs
Thromboembolism® 5 32% ) 34%
Permanent
Neurological Event 2 13% 3 L7%
Transient Neurological Event 2 13% 3 1%
Bioprosihetic Thrombosis* 0 0.0% 0 0%
Stnuctunal Deterioration® 0 0.0% 0 0.0%
Nonstructural Dyshunction’ 0 0.0% ¢ 0.0%
Major Antithromboembolic-
Related Hemorrhage 2 13% 1 0.6%
Primasy Paravalvular Leak 1 06% 0 0.0%
Endocarditis' [ 0.0% 0 0.0%
Primary Hemolysis' 0 0.0% 0 0.0%
Reoperation* 0 0% 0 0.0%
Explant’ 0 0% 0 0.0%
9
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Neurvlogical Event

96.6% [92.7% - 100.0%)

Transient Neusological Event 96.3% [92.2'% - 100.0%)

Bioprosthetic Thrombosis*
Structural Deterioration*
Nonstructural Dysfunction’

Major Antithromboembotic-

Related Hemorrhage
Primasy Paravalvular Leak
Endocarditis’

Primary Hemolysis*
Reopesation®

Explant'

100.0% [95.5% - 100.0%)
100.0% [95.5% - 100.0%|
100.0% [955% - 100.0%)|

9.7% [94.4% - 100.0%]
9.2% [97.3% - 100.0%)
100.0% {95.5% - 100.0%)
100.0% [95.5% - 100.0%)
100.0% [95.5% - 100.0%)
100.0% [95.5% - 100.0%}

{
.
Actuarial Freedom by Kaplan-Meier (%)
1 Year {95% CI) 3 Years (95% Cl)
All Deaths 798K 720% - 87.6%]  78.5% [62.5% - H.5%]
Bioprosthesis-Related or
Unexphined 96.3% [92.3% - 100.0%]  94.7% [85.1% - 100.0%}
Study Bioprosthesis-Relaled AEs
Thromboembolism® 933% [87.9% - B7%]  90.1% {76.2% ~ 100.0%)]
Permanent

95.0% [85.4% - 100.0%)
T [84.3% - 100.0%)
100.0% {83.2% - 100.0%)]
100.0% [83.2% - 100.0%}
100.0% [83.2% ~ 100.0%)

97.7% [91.0% - 100.0%}
99.2% [95.3% ~ 100.0%|
100.0% {83.2% - 100.0%]
100.0% [83.2% - 100.0%)
100.0% [83.2% - 100.0%]
100.0% [83.2% - 100.0%)

10
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Naotes:

AEs = Adverse Events

1. Hospital ar 30 day event for death or 30 day event for adverse events.

2. Cakulalions were based on 179 late patient-years.

3. One early event was a peripheral arterial embolus.

4. The number of patients remaining at risk at one year (N=81) and three years (N=20)
was used for N'In the calculations of the lower confidence limits for the actuarial
estimates. The calculation methods are described in the note following Table 6.1.

Root-Inclusion Technique

A lotal of 83 Medtronic FREESTYLE Bioprostheses were implanted
with the root-inclusion technique in 83 patients at 14 centers. Three
of the 83 patients were excluded from the dala summary of adverse
events for the following reasons: three patients had thelr
bioprosthesis removed and replaced with another prosthesis during
the initial surgery due to a leaflet tear during suturing, difficulty
seating and orienting the coronaries, or a paravalvular leak.

The adverse event rates were based on 80 bioprostheses implanted
in 80 patients. The cumulative follow-up was 139 patient-years
with a mean follow-up of 21 months (SD = 13 months, range = O to
39 months).

Table 6.3: Observed Adverse Events for the Root-Inclusion Technique

All patients analyzed, N=80,
Cumulative follow-up = 139 patlent-years

11
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Actuarial Freedom by Kaplan-Meier (%)

3 Years (95% Cl)

87.0% J72.5% - 100.0%)

91.5% [79.2% - 100.0%)

B7.2% (20.2% - 100.0%]

96.3% {87.3'% - 100.0%}
87.6% (71.5% - 100.0%}
100.0% {81.5% - 100.0%]
100.0% [81.5% =~ 100.0%]
100.0% {815% - 100.0%]

974% [90.1% - 100.0%)
974% [90.1% - 100.0%)
96.9% {89.0% - 100.0%)
100.0% {81.5% - 100.0%)
$44% [84.0% - 200.0%)
4% [84.1% ~ 100.0%)

——

(,
Early Events' Late Events
% of % /Patient-
N Patienls N Year! 1 Year (95% C1)
All Deaths 4 50% 5 38% All Deaths 83.8% {B0.9% ~ 96.7%)
Bioprosthesis-Related or Bioprosthesis-Related or
Unesplained 3 38% 3 23% Unexplained 91 5'% [B4.4% - 98.6%]
Study Bioprosthesis-Related AEs Study Bioprosthesis-Relaled AEs
Thromboembolism 3 38% 7 5.3% Thromboembolism 91.3% (B3.8% - 98.8%]
Permanent Permanent
Neuralogical Event 0 0.0% 2 15% Neurological Event 98.3% [95.0% - 100.0%]
Transient Neurological Event 3 38% 5 3% Transient Neurological Event 93.0% {86.1% - 99.9%]|
Bioprosthetic Thrombosis’ 0 0.0% 0 0.0% Bioprosthetic Thrombosis® 100.0% {93.5% - 100.0%]
Structural Deterioration' 0 00% 0 0.0% Structural Delerioration’ 100.0% {93.5% ~ 100.0%]
Nonstructural Dysfunction 0 00% 0 00% Nonstnxtural Dysfunction'  100.0% [93.5% - §00.0%)
Major Antithromboembolic- Major Antithromboembolic-
Related Hemorrhage 2 5% 0 0.0% Related Hemorrhage 974% [932% ~ 1000%)
Primary Paravalvular Leak 2 25% 0 0% Primary Paravalvular Leak 974% [93.2% - 100.0%)
Endocarditis 1 13% i 08% Endocarditis 96.9% [92.4% - 100.0%]
Primary Hemolysis® 0 0.0% 0 0.0% Primaty Hemolysis’ 100.0% [93.5% - 100.0%]
Reoperation z 25% 2 15% Reoperation 94.4% [83.5% - 100.0%}
Explant 2 5% 2 1.5% Explant H.4% [88.5% ~ 100.0%]
12
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Notes:

AEs = Adverse Events

1. Hospital or 30 day event for death or 30 day event for adverse evenls.

2. Calcubations were based on 133 late patient-years.

3. The ber of patient ining at risk at one year (N=55) and three years (N=18}
was used for N in the cakulations of the lower conlidence Limits for the actuarial
estimates. The calculation mwthods are described in the note following Table 6.1.

6.2 Potential Adverse Events

Adverse events potentially associated with the use of bioprosthetic

heart valves (in alphabetical order) include:

+ cardiac dysrhythmias

¢ death

* endocarditis

* hemolysis

* hemorrhage, anticoagulant/antiplatelet-related
* leak, transvalvular or paravalvular

* nonstructural dysfunction (pannus, suture, inappropriate
sizing, or other)

 structural deterioration (calcification, leaflet tear, or other)
* thromboembolism
* valve thrombosis

7. CLINICAL STUDIES

A prospective non-randomized multicenter intemational study
evaluated the Medtronic FREESTYLE Bioprosthesis with patient
follow-up out to three years. A total of 882 patients received the

14

bioprosthesis. Patients were evaluated preoperatively, within 30
days post-operatively at 3 to 6 months, and annually. The
cumulative follow-up was 1246 patient-years with a mean
follow-up of 17 months (SD = 12 months, range = 0 to 42 months).
Figure 7.1 shows the number of patients implanted by technique
versus duration of follow-up and the subsequent table shows the
breakdown of duration of follow-up by technique and by valve
size.
Figure 7.1: Number of Patients by Duration of

Follow-up and Implant Technique:

All patients implanted, approved sizes, N=882

Number of patients

Follow-up (years)
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Table 7.1: Patient Characteristics: Subcoronary Technique
. All patients analyzed, N=631

Imptant Duration of follow-up (years)

Tochnique o | v | 2 ] 3 ] as Age at implant in years (mean £ SD, N {min,, max 711 8,631{32,91)

Number of patiants by technique by year Gender (% male /% female) 53% /47%
Total 882 552 348 96 1 Etiology i stenosis slon
with st alone
5‘:‘“““‘1’ 640 416 255 58 1 % (number in subgmup/N)I 3% 272/631)

ul-Root 159 8 48 20 0 Lnsulficiency—percent of patients with insufficiency alone

) Rool- 83 55 45 18 0 ['% (aumber in subgmupﬁ: 6% (39/631)

Mixed—percent of patients with stenosis and insufficiency
% (numE:r in subgroup/N)} 50% (318/631)
} i Other'—percent of ts with etiology other than
}_ Size Number of patients by size by year sxenosl:g:w o fmpr‘\cm ogy
19mm 3B 22 12 4 0 [% {number in subgmup/N)] 0% (2/631)
2imm 149 91 57 13 ]
23mm 250 158 99 26 ) Note:
i 25mm 236 153 9 31 0 1, One patient had incidental replacement of a previously implanted prosthesis and one
27mm 212 130 81 22 0 patient had endocasditis without lesion.
16 17
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Table 7.2: Patient Characleristics: Full Root Technique
All patients analyzed: N=157

Age at implant in years {mean 2 5D, N [min,, max.])

702 8, 157 38, 87]

Id
)
%

Table 7.3: Patient Characteristics: Root-Inclusion Technique
All patients analyzed: N<80

Gender (% make /% female) S1% /9%
Edology

Stenosis—percent of patients with stenosis alone

[% (number in subgrg:plN)] 31% (49/157)

Insufficiency—percent of patients with insulficiency alone

% (number in subgroupm 4 2% (33/157)

roent of patients with stenosis and insufficie:

1% (m in subgmuplN)] o 47% (74/157)

Other'—percent of patients with etiology other than

stenasis of

['% {number in subgroup/N)} 1%(1/157)
Note:

1. One patient had a dissecting ascending aortic aneurysm.

18

Age at implant in years (mean £ SD, N [min,, max.) 691 9, B0 40, 90)
Gender {% male /% female) 3% /28%
Etiology

Stenosis—percent of pabems with stenosis alone

1% (number in subgroup/N 41% (33/80)

Insufficie rcent o den!s with insufficiency alone

' (numbed u’.;’:bgmpﬁi <y 11% (3/80)

Mixed-—percent of patients with stenosis and Insutfic

% (munE:r in subgl:‘oup/ N)J ey 48% (38/80)

19



Table 7.4 Effectiveness Qulcomes, Functional NYHA:

Subcoronary Technique (2

All patients analyzed: N=£31, mean = SD

{pumber), percent ( tor/N)
Endpoint Preopenative 36 Months  One Year
Functional NYHA 29:06(631) 1.2205(525) 1.2105(454)
1% of pts. in NYHA class | 2% {14/631) B0% (419/525) B4'% (380/454)
11+ % of pts. in NYHA class I} 2% (129/631) 18X (96/525) 4% (64/454)
-%ofpts. inNYHAclass Il 63% (#00/631) 2% (30/525) 2% {8/454)
V-%ofprs inNYHAclass IV 1% (83/631) 0% {0/525) % (2/454)
Table 7.5 Effectiveness Oulcomes, Functional NYHA: 1

Full-Root Technique :

All patients analyzed: N=157, owan £ SD

{number), percent (numerator/N)
Endpoint Preoperative 36 Months One Year
Functional NYHA 29:07(155) 11:202(14) 11:03(87)
1-%ofpts in NYHA class | 1'% 27155) % (07/104) N%(79/87)
1« % of pts. in NYHA class I W% (N/155 6% (7/114) % (8/87)
-%ofpts. in NYHAclass Il 61%(95/155) 0% (0/M4) 0% {0/87)
Ve%ofptsinNYHAchss IV 17%(27/155) 0% (0/114) 0% (0/87)
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Table 7.6: Effectiveness Quicomes, Functional NYHA: -
Root-Inclusion Technique / ()
All patients analyzed: N»80, mean £ SD
(number), percent { tor/N)

Endpoint Preoperative 36 Months  One Year

Functional NYHA 2.7 £ 0.6 {80) 12£05(60) 1.1:03(54)
1-% of pts. in NYHA class | 5% (4/80) B7% (52/60)  91% (49/54)
11+ % of pts. in NYHA class § 26'% {21/80) 10% (6/60) 9% (5/84)
- %ofpis. in NYHA class Itl ~ 68% (54/80) I% (2/60) 0% (0/54)
IV - % of pts. nNYHA class IV 1% {1/80) 0% {0/60) 0% {0/54)

Table 7.7: Effectiveness Outconies, Hemodynamics, Valvular Regurgltation:
Subcoronary Technigue
All patients analyzed: N=631, mean ¢ 5D
(number), percent {nt tor/N}

\
i

Endpoint <30 Days 3-6 Months One Year
Valvular Regurgitation® 0.3 04 {552} 03205(523) 03104 (45)
0% of pts, with no Rg. 65% (I58/552)  62%(326/523) 65% (296/456)
<1+ % of pts. with <mild Rg. 15% (82/552)  17% (87/523)  20% (92/456)
1+ % of pts. with mild Rg. 0% (108/552)  19% (101/523) 13% (61/456)
2+ % of pts. with mod Rg. 1% (3/552) 2% (8/523) 1% (5/456)

3+/4+ % of pts. with mod/severe 0% (1/552) 0% (1/523) 0% (2/456)
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Notes: Table 7.9: Effectiveness Outcomes, Hemodynamics, Valvular Regurgltation:

Ry = Regurgitation Root-Inclusion Technique B

1. The data reflect regurgitation noted at all locations combined. Data coded as All patients analyzed: Nuf0, mean + 5D 7

“trivial/mild” wene included in the category “<1+, <mild regurgitation.” Data in ( ), percent ( /N)
the category “<1+“ were coded as “0.5" for the calculation of mean = SD.
Table 7.8: Effectiveness Outcomes, Hemodynamics, Valvular Regurgitation: Endpoint <30 Days 36 Months  One Year
K oot ot Kia157,mean 8 5D |
patients analyzed: Nal57, mean £ Py Valvular Regurgitation’ 02:.04(75)  01:03(63) 02203(5)
{number), percent {numerator/N) 0% of pts. with no Rg. TIR(8/75) (/63 76% (39/51)

<l+ %.of pts. with <mild Rg. 1S%(I1/75)  WU%(9/63)  16%(8/51)

Endpoint <30 Days 36 Months One Year 1+ % of pts. with mild Rg. % (4/75) 6% (4/63) 8% (4/51)
2+ % of pis. with mod Rg, 3% (2/79) 0% (0/63) 0% {0/51)

Valvular Regurgitation® 01£03(131)  01:03(U3) 0.1£02(%0) 3¢/4+ % of pts. with mod severe/

0% of pts. with no Rg. B5% (13/131)  87% (%8/113)  87% (78/%0) severe Rg. 0% (0/75) 0% {0/63) 0% {0/51)

<1+ % of pts. with <mild Rg. 8% (10/131) 8% (9/113) 1% (10/90)

1+ % of pts. with mild Rg, SN@/31) A% (/3] 2%(2/%0) ;lo'tfh at

2+ % of pts. with mod Rg. /) IR/ 0% (0/90) 1B he dota beflect regurgitation noted at all Jocati bined. Data coded as

3+/4¢ % of pis. with mod severe/ “Itivial/mild” were included in the category “<1+, <mild regurgitation.”, Data in the

severe Rg. 0% (0/134) o%(0/13) 0% (0/%0) category “<1+* were coded a3 *0.5" for the calculation of mean 3 SD.

Notes:

Rg =Regurgitation

1. The data reflect regusgitation noted at all locations combined. Data coded as
“trivial/mild” were included in the category “<1+, <mild regurgilation.” Data
in the category "<1+” were coded as “0.5” for the cakulation of mean ¢ SD.
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Table 7.10: Effectiveness Outcomes, Hemodynamics, Mean Pressure
Gradient: Subcoronary Technique

All patients analyzed: N=631, n 7 in subgroup/N,
owan ¢ SO [min., max.)
Endpoint <30 Days 36 Months One Year
Mean Pressure Cradient
(mnig)
19m 19/27,176 £ 7.6 19/27,1202 57  18/27, 117247
8.0, 42.0) 120, 23.0) 15.0,19.0}
2oun 100/117, 14681  91/117,90262 83/N7,98£74
110, 489} {10, 47.0) o8,s510] ¥
Bom 165/191,129: 69  156/19),89159 138/19),88168
) {20,%.0) [1.0,350] {0.0,57.0]
Bmm 145/167,9.1 246 146/167,55£3.3  119/167,51 £33
{1.0,280) {10,190 100, 180]
T 12/129,73 41 10/129,50£37 92/129, 44229
[1.0, 22.0) {1.0, 20.0} [0.7,13.0)
24

Mean Pressure Gradient: Full-Root Technique
All patients analyzed: N ber in subgroup/N

<

e

Table 7.11; Effectiveness Outcomes, Hemodynamics,

]

U

mean 50 fmisy, max.)

0

r

Endpoint <30 Days 36 Months One Year
Mean Pressure Gradient
mmH,
19mm 72/7,119260 717,134 267 5/7,168274
16.0,23.0} 170,270) (9.0, 22.1]
2imm 14/21,78 234 12121, 7635 9/21,72 140
{20, 14.0) {20, 14.0 [3.0, 14.0)
Lmm 20/32,68¢38 20/32, 54234 13/32,7.1237
{09,130] 119,120) (1.6, 14.0)
25mm 31/35, 49129 29/35,42429  23/35,45134
[1.0, 120 {1.0, 12.0} (10,170}
27mm 59/62,44 234 46/62,38+29  38/62,32118
[1.0, 20.0} [0.7, 150} {1.0,8.0
25
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Table 7.12: Effectiveness Oulcomes, Hemodynamics, Mean Pressure Table 7.13: Effectiveneas Outcomes, Hemodynamics, Effective Orifice Area:
Gradient: Root-laclusion Technique Subcaronary T:chniaue
All patients analyzed: N=80, number in subgroup/N, All patient lyzed: N=631, In subgroup/N,
mean ¢ SD [min., max.] mean £ 50 [min, max.|
Endpoint <30 Days 36 Months One Year Endpoint <30 Days 36 Months One Year
Mean Pressure Gradient Effective Orifice Area
(manHg) (co’)
21mm 4/5,123270 3/5,80+26 /590214 19mm 19/27,09202 19/27,1.1203 18/27,1.1 203
13.0,20.0) 160, 100} 180,100} (ﬁ 105, 14] [0.6,1.7) 107,17
Bmm 21/25,138 £ 107 17/25,103 £ 121 14/25,87 88 / - 2lmm 97/117,1.3204 9/117,1.5£05  82/117, 14204
120, 520] (20, 54.0] 120, 36.0) 105,24} 103,43 (04,31
Bm 29/30,96267 25/30,82267 17/30,761 68 23mm 1607191, 14 3 0.5 154/191,1.7 205  137/191, 17205
120, 28.0) {20, 29.0] {20,290] 10.5,3.2) {0.6, 3.6} 108,39}
Yom 19/20,6.4 £ 34 18/20,44 2 24 15/20,37£22 25mm 13/167,18206 146/167,20205 119/167,201 05
120, 14.0} 110,80 [1.0,80) [04,39) [0.9,35} [0.8,35)
- - ” — Zmm 10/129,222 07 109/129,24£06  92/129,25207
Enfw ‘I’:{? c:nn':; l;\‘}fi m;mdu\ygs:fkcgvxm:n ar:a d:lsah are not xﬁg:xl:{i to (08,5.1] (12,4 l13,44]
y 5
26 27

4

l
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Table 7.14: Effectiveness Outcomes, Hemodynamics, Effeclive Orifice Area:

Full-Root Technique

Al patients analyzed: N=157, number in subgroup/N,

owan 2 SD |min,, max.}

W -

L]

\ 0

Endpoint <30 Days 36 Months One Year
Edfective Orifice Area
{cm')
19mm 747,13204 7/7.11£03 5/7,10£0.1
{05,171 (0.6,15] 109, 1.1]
2lmm /21, 15206 12/21,1.7104 9/21,14£03
0.9, 3.3} 1.2, 231 [11,1.9)
L 19732, 1L.7£04 19/32,18105 13/32,20205
0.7, 24] [1.2,3.0} {1.5,3.3}
25mm 31/35,21 206 29/35,2.1 £ 0.5 24/35,22106
131,38} (1.3, 38) 11.3,35)
7o 59/62,21£04 46/62,2305 37/62,24107
1.1, 4.0) 13,33 [13,43]
28
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Table 7.15: Effectiveness Dut Hemodynamics, Effective Orifice Area:
Root-Incluslon Technique
All patients analyzed: N=80, number in subgroup/N,
mean ¢ SD [min., max.}
Endpoint <30 Days 3-6 Months One Year
Effective Orifice Area
{em’)
2lmm 4/5,16£08 2/5,14102 2/510401 { {
{1.0,28] {13,15) {09, 1.2} ‘
Voun 21/25,16105 16/25,18205 14/25,1.92 04
{08,30] {03, 30] {11,314
25mm 29/30,191 08 22/30,22108 17/30,22 £ 08
{09, 34] 112,38 110,36}
27mm 19/20,24 £ 0.7 18/20,2.7 £ 0.7 15/20,30£09
(14, 4.0} [18,4.7] 117,50
29
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8. INDIVIDUALIZATION OF TREATMENT
Anticoagulant and/or Antiflakelel Thenpj‘—Lon -term
anticoagulant and/or antiplatelet therapy should be considered in
patients with dilated left atrium, a history of thrombotic events, or a
cardiac rhythm of atrial fibrillation or flutter.

8.1 Specific Patient Populations
The safety and effectiveness of the Medtronic FREESTYLE
Bioprosthesis has not been established for the following specific
populations because it has not been studied in these populations:
* patients in whom the Medtronic FREESTYLE Bioprosthesis has
geen implanted for lon&er than 3 years (refer to sections 6 and
7, Adverse Events and Clinical Studies);
* patients who are pregnant;
* nursing mothers;
* patients with chronic renal failure;
* patients with aneurysmal aortic degenerative conditions, e.g.
cystic medial necrosis, Marfan’s Syndrome.

The clinical study of the Medtronic FREESTYLE Bioprosthesis has
yielded limited data for the following implant techniques and sizes:
* Full-Root implant technique in the 19mm, 2imm and 23mm
sizes (refer to sections 6 and 7, Adverse Evenls and Clinical

Studies);

* Root-inclusion implant technique in the 19mm and 21mm sizes
{refer to sections
6 and 7, Adverse Events and Clinical Studies).

30
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9. PATIENT COUNSELING INFORMATION

Patients ma&\requi:e anticoagulation and/or antiplatelet therapy
for an indefinite period based on the patient’s condition.
Patients with bioprosthetic valves who undergo dental or
potentially bacteremic pracedures must be considered for
prophylactic antibiotic therapy.

10. HOW SUPPLIED

10.1 Available Sizes

The Medtronic FREESTYLE Bioprosthesis is designed only for the
aortic position and is available in the following implantation
diameters: 19mm, 21mm, 23mm, 25mm and 27mm.

10.2 Packaging

The Medtronic FREESTYLE Bioprosthesis is supg:lied STERILEina
buffered 0.2% glutaraldehyde storage solution. Sterility is not
campromised if the package is unopened and undamaged. The
outside of the container Is NOT sterile and should not be placed in
the sterile field.

10.3 Storage

The Medtranic FREESTYLE Bioprosthesis must be stored between
5° and 25°C (41° and 77°F). Refrigeration is not required, and
freezi.nfsmay damage the bioprosthesis. Room temperature storage
(up to 25°C or 77‘Ffi.s satisfactory, provided the bioprosthesis is not
exI;:osed to sunlight or other ultraviolet light sources or placed
whiere significant temperature fluctuations may occur.
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The storag; life of the Medtronic FREESTYLE Bioprosthesis is three
(3) years from date of sterilization. Appropriate inventory control

should be maintained so that bioprostheses with earlier expiration
dates are preferentially implanted and expiration is avoided.

11. DIRECTIONS FOR USE
11.1 Physiclan Training

The function of a stentless bioprosthetic valve is sensitive to
surgical implantation technique. The Medtronic FREESTYLE Aortic
Root Bioprosthesis is packaged as a single device that is modified at
operation for insertion with one of three techniques to replace the
native valve leaflets with the subcoronary technique, to replace the
entire valve mechanism with the root-inclusion technique, or to
replace the entire valve mechanism as well as the aortic root with
the full-root technique.

Implanting physicians must be familiar with the techniques for
implanting an unstented bioprosthesis. These techniques are similar
to those required for allograft implantation. Medtronic has
established a training program which provides surgeons with
instructions on the implantation of the FREESTYLE bioprosthesis.
Coatact Medtronic Heart Valves, Inc. or your local Sales
Representative for further information regarding this program.

11.2 Device Features

Features of the Medtronic FREESTYLE Bioprosthesis include
surgeon’s flags, which are located 120 de apart at the inflow
aspect of the bioprosthesis to facilitate untform placement of
stitches for the proximal suture line. Colored stitching,
circumferentially placed around the cloth cover, indicates the upper
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limit for insertion of the proximal sutures. The size of the
bioprosthesis is the outside diameter at the inflow edge, The
Medtronic FREESTYLE Biogrosthesls is designed for the aortic

position only and is available in the folluwin% implantation
diameters: 19mm, 21mm, 23mm, 25mm, and 27mm.

11.3 Handling and Preparation Instructions

Proper size selection of the bioprosthesis is critical to heart valve
replacement. The intemal diameter of the patient’s aortic root at the
annulus and supracommissural areas may be measured
preoperatively, during diastole, using angiographic and/or
echocardiographic techniques. The size selection of a Medtronic
FREESTYLE Bioprosthesis is alded by the use of the Medtronic
FREESTYLE Aortic Obturator (Mode] 7990). Use only Medtronic
FREESTYLE Aortic Obturators to select the a}:pmpnate
bioprosthesis size. For further information refer to the Medtronic
FREESTYLE Aortic Obturator Instructions for Use.

Within the sterile operative field, prepare three rinse basins, each
containing 500 mi of sterile isotonic saline solution.

The exterior of the device container and lid are nonsterile. The
circulating nurse should examine the seal to verify that the
container has not been damaged or previously opened. Remove and
discard the seal. Tum the lid counterclockwise, and open the
container (Figures 1 and 2).

DO NOT RESTERILIZE the valve by any method. Exposure of the
bioprosthesis and container to irradiation, steam, ethylene oxide or
other chemical sterilants will render the bioprosthesis unfit for use.
The bioprosthesis and all internal packaging components within the
container are sterile and must be handled accordingly. With the
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thumb and index finger, grasp the finger slots of the retainer and
slowly lift it out of the container, allowing for drainage of the
glutaraldehyde storage solution (Figure 3).

Unscrew the retainer cap and place the bioprosthesis directly into
the free hand (Figures 4 and Sf

Have an assistant record the identification number of the
bioprosthesis in the patient’s record.

Carefully cut the identification tag from the bioprosthesis and
discard the tag (Figure 6).

NOTE: Be careful not to cut the cloth or tissue of the bioprosthesis
when removing the identification tag. Remove any remnants of the
identification tag suture from the bioprosthesis.

Submerge the bioprosthesis into the first rinse basin. Do not touch
the leaflets of the bioprosthesis or squeeze the bioprosthesis during
the rinsing procedure. Gently swirl the bioprosthesis in the solution
for a minimum of two minutes in each of the three previously
prepared rinse basins (!:i‘Fum 7). The bioprosthesis should remain in
the third rinse basin until required by the surgeon.

11.4 Device Implantation

The lotal root design of the Medtronic FREESTYLE Bioprosthesis
allows the physician to select a bioprosthesis configuration which
meets patient indications and surgical technique preference. The
provided information reflects the tmplant techniques utilized
during the clinical study:

Subcoronary Technique: The native aortic valve is excised for
subcorona.? implantation of the bioprosthesis. The bioprosthesis is
trimmed of excess aorta. The coronary sinuses are scalloped for
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clearance of native coronary ostia commencing at the sinotubular
junction. A sinus may be left intact on the bioprosthesis for a
modified subcoronary technique.

Full-Root Technigue: The entire native aortic root and aortic
leaflets are excised and replaced with the FREESTYLE
Bioprosthesis. The native coronary arteries are excised from the
aortic root along with a button of the proximal aorta, The
bioprosthesis is sutured to the annulus and two of the three
biOﬁrosLhetic sinuses are excised lo accommodate the reattachment
of the native coronary arteries,

Root-Inclusion Technlque: After the native aortic valve leaflets are
excised, the bioprosthesis is placed within the native aorta, giving
the appearance of a tube within the native aorta. To allow clearance
for the native coronary ostia, two of the three sinuses are excised
leaving buttonholes in the bioprosthesis. The sinotubularjunction
remains intact. NOTE: Safety and effectiveness data, from the
clinical study, are not available for the 19mm and 21mm sizes
utilizing the root inclusion technique (refer to sections 6 and ?,
Adverse Events and Clinica) Studies).

Care should be exercised when Elacing sutures through the sewing
rim and aortic wall to prevent stitching through, or perforation of,
the cusps of the bioprosthesis. The colored suture line at the inflow
identifies the area fox;flacing sutures in the sewing rim. Sutures
should only be placed proximal to this demarcation line.

During implantation, do not allow the tissue of the bioprosthesis to
dry. Continuous submersion or irrigation Is required.

Do not use cutting needles as they may cause structural damage to
the bioprosthesis.
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Use extreme caution if tailoring the bioprosthesis to fit the
anatomical requirements of a particular patient's coronary sinuses
or ostia. Improper trimming may result in immediate or delayed
damage to and/or dysfunction of the bioprosthesis.
If the bioprosthetic root is tailored to accommodate the coronary
ostia, retained commissure posts should be fixed to the patient’s
aortic root 2 to 3 mm above the native commissure attachments to
prevent leaflet prolapse with aortic regurgitation.
The potential for damage to the bioprosthesis should be considered
before passing surgical instruments.

11.5 Catheterization

Passage of a catheter through any bioprosthesis may damage the
valve and is, therelore, not recommended.

11.6 Accessorles

Use only Medtronic FREESTYLE Aortic Obturators (Model 7990)
and the Medtronic Handle (Model 0791) to determine the
appropriate Medtronic FREESTYLE Bioprosthesis size,

NOTE: Do not use other manufacturer’s valve obturators, or
obturators for another Medtronic prosthesis to size the Medtronic
FREESTYLE Bioprosthesis.

11.7 Return of Explanted Bioprosthetic Valves

Medtronic, Inc. is interested in obtaining recovered Freestyle
Bioprostheses. Specific J)athological studies of the explant will be
determined under the direction of a consulting pathologist. A
written report summarizing the ﬁndi:fs will be returned to the
physician. Product return kits are available by contacting
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Medtronic, Inc. distribution centers and your Medtronic Sales
Representative. If a kit is not available, place the explanted
bioprosthesis in a container of glutaraldehyde or 10% buffered
formalin immediately after excision. For further instructions on the
return of an explanted device contact your Medtronic Sales
Representative.

12. PATIENT INFORMATION

12.1 Registration Information

A gpatient registration form is included in each device package.
After implantation, please complete all requested information. The
serial number may be found on the package and on the
identification tag attached to the bioprosthesis. Return the original
form to the Medtronic address indicated on the form and provide
the temporary identification card to the patient prior to discharge.
An Implanted Device Identification Card is provided to the patient.
The card contains the name and telephone number of the patient’s
physician, as well as, information that medical personne! would
require in the event of an emergency.

12.2 Patient Manual

Medtronic has prepared a Patient Information Pamphlet which you,
the physician, may choose to provide to your patien‘t:gﬁor to
discharge. Copies of these pamphlets may be obtained from your
Medtronic Sales Representative,
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Figure 1. Package Components of the FREESTYLE
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Figure 2. Opaning Valve Jar
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Figure 3. Removal of Retainer from Jar
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Figure 4. Retainer Cap Removal

Figure 5. Valve Removal from Retainer
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Figure 6. Release of Identification Tag (Serial Number)
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Figure 7. Rinsing of FREESTYLE Aortic Root
Bloprosthesis
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