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A Message from the Vice President

Quality is much more than an internal business activity. The support and collaboration we receive 
from physicians, nurses, and others outside our company plays a significant role in many of our quality 
initiatives. While serving those in your care, you contribute to our ongoing quality efforts. Through sharing 
your observations, returning explanted products, conducting independent research, you provide us with 
invaluable information, direction, and advice. Your involvement enhances and expands our ability to 
effectively track, evaluate, and communicate the performance of our products. 

We also rely on your engagement when awareness or action is needed. In the past few weeks, identified 
physicians with patients who have a Sprint Fidelis® lead received a letter from me and Medtronic outlining 
important product performance information. If you have not received this Sprint Fidelis letter and would 
like this information, please contact your Medtronic Representative or Medtronic Technical Services at  
1 (800) 723-4636 (US).

Specific to Sprint Fidelis, we are extremely grateful for the invaluable guidance and consultation we received 
from our Independent Physician Quality Panel members: 

R. Hardwin Mead, MD, Palo Alto, CA 
Steven J. Compton, MD, Anchorage, AK 
Kevin Hackett, MD, Columbus, OH  
Hugh Calkins, MD, Baltimore, MD 
John P. DiMarco, MD, PhD, Charlottesville, VA 
Mariell Jessup, MD, Philadelphia, PA

We welcome your interest in our Independent Physician Quality Panel. Please direct questions or inquiries 
regarding this panel to me or David Steinhaus, MD, Vice President and Medical Director, Medtronic Cardiac 
Rhythm Disease Management.

Our commitment to you is best expressed in Medtronic’s mission: “To strive without reserve for the greatest 
possible reliability and quality in our products; to be the unsurpassed standard of comparison and to be 
recognized as a company of dedication, honesty, integrity, and service.” To this end, we continue to explore 
new ways to learn from and expand our system longevity studies. We seek to engage and develop new 
solutions that leverage our patient management systems, like Medtronic CareLink®, to monitor and measure 
the performance of products remotely.

As we constantly strive to exceed your needs and expectations, we thank you for your valued contributions. 

With appreciation and warm regards,

Reggie Groves 
Vice President, Quality and Regulatory 
Medtronic Cardiac Rhythm Disease Management 
Medtronic, Inc.
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Introduction

All product performance reports are not created equal. For over 20 years, Medtronic has  
monitored performance via both returned product analysis and multicenter clinical studies.

This Product Performance Report (PPR) presents 
device survival estimates, advisory summaries, 
performance notes, and other information pertinent  
to assessing the performance of Medtronic implantable 
pulse generators (IPGs), implantable cardioverter 
defibrillators (ICDs), Cardiac Resynchronization 
Therapy (CRT) devices, and implantable pacing and 
defibrillation leads.

This Product Performance Report has been prepared  
in accordance with International Standard ISO  
5841- 2:2000(E).

The survival estimates provided in this report are 
considered to be representative of worldwide performance.

Survival Estimates
Medtronic Cardiac Rhythm Disease Management 
(CRDM) uses both returned product analysis and 
multicenter clinical studies to monitor performance.

Medtronic, like other companies, monitors CRT, ICD, and 
IPG device performance using returned product analysis. 
We also monitor CRT, ICD, and IPG device performance 
using an active multicenter clinical study. Medtronic 
CRDM is unique in the industry in that we track CRT, 
ICD, and IPG device survival using both methods.

Returned product analysis is a passive approach 
to assessing product performance. This approach 
provides a suitable measure of product performance 
only when a significant number of explanted products 
are returned to the manufacturer. Returned product 
analysis provides a measure of hardware performance, 
but not necessarily the total clinical performance 
(e.g., the incidence of complications such as infection, 
erosion, muscle stimulation, etc. are not estimated).

The survival estimates provided in this report for  
CRT, ICD, and IPG devices are based on returned 
product analysis. This approach is suitable because 
a significant number of explanted generators are 
returned for analysis.

Lead performance is monitored differently. In  
contrast to CRT, ICD, and IPG devices, a very small 
percentage of leads are returned to the manufacturer 
due to the difficulty of explanting them. For leads, an 
active clinical study provides more accurate survival 
estimates compared to estimates based solely on 
returned product analysis.

Survival estimates for leads are based on clinical 
observations recorded via Medtronic CRDM’s System 
Longevity Study. This multicenter clinical study is 

designed to record clinical observations representative 
of the total clinical experience. Therefore, the lead 
survival estimates include both lead hardware failure 
and lead related medical complications, and do not 
differentiate a lead hardware failure from other clinical 
events such as exit block, perforation, dislodgement, or 
concurrent pulse generator failure.

The actuarial life table method is applied to the data 
collected for CRT, ICD, and IPG devices and leads to 
provide the survival estimates included in this report. 
A general introduction to understanding this method 
of survival analysis is given later in this introduction.

ICD Charge Times
For several years, Medtronic has provided important 
information on charge time performance of ICDs. 
The information provided in this report shows how 
ICD charge time can vary during the time a device is 
implanted. The information is presented in graphical 
format showing charge time as a function of implant 
time. The data for charge times are collected from 
devices enrolled in the System Longevity Study.

Advisory Summaries
This Product Performance Report includes summaries 
of all advisories applicable to the performance of 
the products included in the report. An advisory is 
added to the report when any product affected by the 
advisory remains in service and at risk of experiencing 
the behavior described in the advisory. The advisory 
will remain in the report until Medtronic estimates 
no product affected by the advisory remains active, or 
the risk of experiencing the behavior described in the 
advisory has passed.

For most advisories, the products subject to the 
advisory retain essentially the same survival 
probability as the products of the same model(s) not 
affected by the advisory. For those advisories where the 
survival probabilities of the affected and non-affected 
populations do differ significantly Medtronic will 
provide separate survival data for each population. The 
separate survival data will remain in the report until 
Medtronic estimates no affected product remains in 
active service.

Performance Notes
This report concludes with a number of Performance 
Notes developed by Medtronic to provide additional 
product performance information relevant to follow-up 
practice and patient management.

 continued
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Introduction  continued

How You Can Help
Medtronic urges all physicians to return explanted 
product and to notify Medtronic when a product is 
no longer in use, regardless of the reason for explant 
or removal from use. The procedures for returning 
product vary by geographic location.

Mailer kits with prepaid US postage are available for 
use within the United States to send CRTs, ICDs, IPGs, 
and leads to Medtronic’s CRDM Returned Product 
Analysis Lab. These mailers are sized to accommodate 
the devices and leads from a single patient or clinical 
event and are designed to meet postal regulations for 
mailing biohazard materials.

If the product being returned is located outside the 
United States, please contact your local Medtronic 
representative for instructions.

Medtronic also requests the return of explanted 
product from non-clinical sources such as funeral 
homes, and will assume responsibility for storage 
and disposal of the product once received. For return 
of larger quantities of explanted products than the 
mailer can accommodate, Medtronic has handling and 
shipping guidelines available upon request.

Both mailers and guidelines can be requested by 
contacting the Returned Product Lab. For information 
on how to contact the Lab, refer to Contact Information 
on page 2 of this report.

We continually strive to improve this CRDM Product 
Performance Report. In keeping with this philosophy, 
we ask for your suggestions on the content and format 
of this report, as well as any information you have 
regarding the performance of Medtronic products. For 
information on how to comment on this report, see 
Contact Information on page 2 of this report.

Overview of Survival Analysis
Medtronic uses the Cutler-Ederer actuarial life table 
method to estimate the length of time over which 
devices and leads will perform within performance 
limits established by Medtronic. This probability to 
perform within performance limits over time is called 
the survival probability.

Devices and leads are followed until an event occurs 
where the device or lead ceases to operate within 
performance limits. The length of time from implant 
to the event is recorded for each individual device and 
lead in the population sample. The population sample 
for CRT, ICD, and IPG devices is made up of patients 
whose devices are registered as implanted in the United 
States. For leads, the population sample is the patients 
enrolled in the System Longevity Study. 

For IPGs and ICDs, the events can be normal battery 
depletion or a device malfunction. For leads, the events 
are complications as defined for the study.

The actuarial life table method allows Medtronic to 
account for devices and leads removed from service for 
reasons unrelated to performance. Devices and leads 
removed for these reasons are said to be suspended. 
Examples include devices and leads:

■	 still in service at the time the analysis is performed

■	 removed to upgrade the device or lead

■	 �no longer in service due to the death of the patient 
for reasons unrelated to the device or leads, or

■	 implanted in patients who are lost to follow-up. 

For each suspension, the device or lead has performed 
within performance limits for a period of time, after 
which its performance is unknown.

An Example
The following example describes the survival analysis 
method used to establish the survival probability 
estimates for Medtronic CRDM devices and leads. The 
example is intended to provide an overview of the 
analysis process. The definitions of malfunctions and 
complications, and other details specific to calculating 
device and lead survival estimates, are provided in the 
articles Method for Estimating CRT, ICD, and IPG Device 
Performance (page 9) and Method for Estimating Lead 
Performance (page 82). 

continued

Medtronic urges all physicians to return explanted product and to notify Medtronic  
when a product is no longer in use, regardless of reason for explant or removal from use.
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Introduction  continued

Figure 1 illustrates 16 patients who have implanted 
devices. The first patient’s device (serial number 
BH004134) operated within performance limits for 32 
months. At that time an event occurred. The fourth 
patient’s device (serial number BH008926) did not have 
an event but is suspended, perhaps because it was 
still in service at the time of the analysis. This patient 
had 66 months of implant experience. In this example, 
Figure 1 shows that 7 of the 16 devices suffered events, 
and 9 are suspended.

The first step in the life table method is to divide  
the implant time into intervals of a specific length.  
This example will use 12-month intervals.

The number of devices entered, suspended, and 
removed due to an event are counted and summarized 
as shown in Table 1. For the first two intervals, all 
16 devices survived and none were removed. In the 
interval (24-36 months), device BH004134 was removed 
due to an event. Therefore the table entries show that 
16 entered the interval, none were suspended, and one 
was removed due to an event. 

For interval from 36-48 months, only 15 devices entered 
the interval and one was removed for an event. The 
remaining intervals are examined and the data entered 
in columns A, B, and C in like manner. The rest of the 
columns are filled in using calculations on the data in 
columns A, B, and C. 

The Effective Sample Size (D) is the number of devices 
with full opportunity to experience a qualifying event 
in the interval. This is computed by subtracting one 
half the number suspended in the interval from the 
number that entered the interval. This calculation 
more accurately reflects the number of devices that 
could have experienced a qualifying event than  
simply using the number that entered the interval. 
Using the number of devices that enter an interval 
over-estimates the sample size because the suspended  
devices do not complete the interval. Ignoring the 
suspended devices under-estimates the sample size 
because suspended devices are not credited with 
their full service time. Using one half the number of 
suspended devices effectively splits the difference.

The next column in the table is the Proportion with 
Event (E). This is the proportion of devices that had an 
event in the interval. It is calculated by dividing the 
Number of Events (C) by the Effective Sample Size (D). 
The number can be interpreted as the estimated rate at 
which events occur in the time interval.

The Interval Survival Probability (F) is the estimate 
of probability of surviving to the end of the interval 
assuming the device was working at the beginning of 
the interval. It is calculated as 1 minus the Proportion 
With Event (E). This number can be interpreted as the 
estimated rate at which events do not occur in the 
time interval.

continued
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This simple example describes the survival analysis method used to establish  
the survival probability estimates for Medtronic CRDM devices and leads. 

Figure 1
Implant times for devices of 16 patients. Gray bars with an 
orange X indicate devices removed from service due to an event. 
Blue bars indicate suspended devices.
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Table 1     Life Table for Figure 1

A B C D E F G

Interval  
in Months

Number  
Entered

Number  
Suspended

Number  
of Events

Effective  
Sample Size

Proportion  
with Event

Interval  
Survival  
Probability

Cumulative  
Survival  
Probability

0 16 0 0 16 0.000 1.000 1.000

0-12 16 0 0 16 0.000 1.000 1.000

12-24 16 0 0 16 0.000 1.000 1.000

24-36 16 0 1 16 0.063 0.938 0.938

36-48 15 0 1 15 0.067 0.933 0.875

48-60 14 0 1 14 0.071 0.929 0.813

60-72 13 1 2 12.5 0.160 0.840 0.683

72-84 10 2 0 9 0.000 1.000 0.683

84-96 8 3 0 6.5 0.000 1.000 0.683

96-108 5 2 2 4 0.500 0.500 0.341

108-120 1 0 0 1 0.000 1.000 0.341

120-132 1 1 0 0.5 0.000 1.000 0.341

Definitions:

A B C D E F G
Number  
Entered

Number of 
devices active at 
the start of the 
interval

Number  
Suspended

Number of 
devices removed 
from service for 
reasons other 
than an event

Number  
of Events

Number of units 
removed from 
service due to 
an event

Effective  
Sample Size

Number of 
units with full 
opportunity to 
experience a 
qualifying event 
in the interval. 
Computed by 
subtracting one 
half the Number 
Suspended from 
the Number 
Entered

Proportion  
with Event

Proportion of 
devices that 
had an event 
in the interval. 
Computed 
by dividing 
the Number 
of Events by 
the Effective 
Sample Size

Interval  
Survival  
Probability

The probability 
of surviving 
to the end of 
the interval, 
assuming the 
device was 
working at the 
beginning of 
the interval. 
Computed as 
1 minus the 
Proportion With 
Event

Cumulative  
Survival  
Probability

The overall 
probability 
of surviving 
to the end of 
the interval. 
Computed by 
multiplying the 
Interval Survival 
Probability by 
the previous 
interval’s 
Cumulative 
Survival 
Probability

Introduction  continued

The Cumulative Survival Probabilities from (G) the last column of the life table  

can be plotted versus time intervals in the first column to give a survival curve.  
Figure 2 shows the survival curve for the data shown in Table 1.

Cumulative Survival Probability (G) is the estimate of 
the unconditional probability of surviving to the end of 
the interval. It is computed by multiplying the Interval 
Survival Probability (F) by the previous interval’s 
Cumulative Survival Probability. The probability of 
surviving to 132 months in the example is estimated 
for the table to be 0.341, or 34.1%.

The Cumulative Survival Probabilities (G) of the life 
table can be plotted versus time intervals in the first 
column to give a survival curve. Figure 2 shows the 
survival curve for the data in Table 1.

continued
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Figure 2     Survival Curve for Data Given in Table 1

Time (months)

0 12 24 36 48 60 72 84 96 108 120 132

100 100 100 93.8 87.5 81.3 68.3 68.3 68.3 34.1 34.1 34.1
16 16 16 16 15 14 12.5 9 6.5 4 1 0.5

Effective Sample Size

%
#

Confidence Intervals
Since survival curves are based on a sample of the 
device and lead population, they are only estimates of 
survival. The larger the effective sample size, the more 
confident the estimate. A confidence interval can be 
calculated to assess the confidence in an estimate. In 
the Product Performance Report, Medtronic provides 
a 95% confidence interval. This can be interpreted as 
meaning that 95% of the time, the true survival of the 
device will fall somewhere in the interval.

Survival Curves in the Product  
Performance Report
Since the survival estimate can become very imprecise 
with small effective sample sizes, Medtronic truncates 
the survival curve when the effective sample size  
is less than 100 for CRTs, ICDs, and IPGs, and when the 
number entered is less than 50 for leads. The survival 
charts in the Product Performance Report show the 
effective sample size for each year interval where 
Medtronic has experience. When the effective sample 
size reaches 100 for CRTs, ICDs, and IPGs or when the 
number entered reaches 50 for leads, the next data 
point is added to the survival curve.

Although the report provides tabular data in one-year 
intervals, the curves are actually computed and plotted 
using one-month intervals (for CRT, ICD, and IPG 
devices) or three-month intervals (for leads).

A number of references are available for additional 
information on survival analysis using the Cutler-
Ederer life table method.1

1 �Lee, Elisa T.(2003) Statistical Methods for Survival Data Analysis 
– 3rd Edition (Wiley Series in Probability and Statistics)

Introduction  continued
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Method for Estimating CRT, ICD, and IPG Device Performance

The performance of CRT, ICD, and IPG devices is 
expressed in terms of device survival estimates,  
where “survival” refers to the function of the device, 
not the survival of the patient. These survival 
estimates are intended to illustrate the probability that 
a device will survive for a given number of years with 
neither malfunction nor battery depletion.

The survival estimates are determined from the 
analysis of Medtronic CRDM’s device registration data 
and returned product analysis data. These data are 
presented graphically and numerically.

Because this analysis is based on returned product 
analysis, the performance data does not reflect any 
device-related medical complications, such as erosion, 
infection, muscle stimulation, or muscle inhibition.

Categorization of Depleted and  
Malfunctioning Devices for Survival Analysis
For survival estimation, every device returned to 
Medtronic CRDM and analyzed in the CRDM Returned 
Product Analysis laboratory is assigned to one of three 
categories. The device 1) has functioned normally, 
2) has reached normal battery depletion, or 3) has 
malfunctioned. This categorization is combined with 
data from our device registry for the total number 
of implants and the implant durations to create the 
survival curves presented on the following pages.

Medtronic CRDM considers a device as having 
malfunctioned whenever the analysis shows that 
any parameter was outside the performance limits 
established by Medtronic while implanted and in 
service. To be considered a malfunction or battery 
depletion, the device must have been returned to 
Medtronic and analyzed.

Devices damaged after explant, damaged due to failure 
to heed warnings or contraindications in the labeling, 
or damaged due to interaction with other implanted 
devices (including leads) are not considered device 
malfunctions.

A device subject to a safety advisory is not considered 
to have malfunctioned unless it has been returned 
to Medtronic CRDM and found, through analysis, to 
actually have performed outside the performance 
limits established by Medtronic.

Not all malfunctions expose the patient to a loss of 
pacing or defibrillation therapy. Some malfunctions 
included in the following survival estimates may 
not have been detected at all by the physician or the 
patient. These malfunctions, however, are included  
in the survival estimates and provide important 
feedback to our product development organization. 

To provide insight into the nature of malfunctions, 
each malfunction is categorized as Malfunction with 
Compromised Therapy Function or Malfunction 
without Compromised Therapy Function. A summary 
of these malfunctions is presented for the most 
recently market-released models.

For this report, Normal Battery Depletion, Malfunction 
with Compromised Therapy Function and Malfunction 
without Compromised Therapy Function are defined 
as follows:

Normal Battery Depletion – The condition when 

(a)	� A device is returned with no associated complaint 
and the device has reached its elective replacement 
indicator(s) with implant time that meets or 
exceeds the nominal (50 percentile) predicted 
longevity at default (labeled) settings, or 

(b)	� A device is returned and the device has reached 
its elective replacement indicator(s) with implant 
time exceeding 80% of the expected longevity 
calculated using the available device setting 
information.

Medtronic CRDM establishes expected longevity by 
statistically characterizing the power consumed by 
the device and the power available from the device 
battery. This characterization is applied to a number 
of parameter configurations to derive a statistical 
mean longevity value and standard deviation for 
each parameter configuration. The statistical mean 
value minus three standard deviations is used as 
the expected longevity for determining if a battery 
depleted normally.

continued

Medtronic urges all physicians to return explanted product and to notify Medtronic  
when a product is no longer in use, regardless of reason for explant or removal from use.
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Method for Estimating CRT, ICD, and IPG Device Performance, continued

The Standard Actuarial Method is used to estimate IPG and ICD survival. This product performance 
report has been prepared in accordance with International Standard ISO 5841-2:2000(E).

For reference purposes, the following pages include 
an estimated longevity for each model. The actual 
longevity achieved for any device while implanted will 
depend on the actual programmed parameters and 
patient factors, and may differ significantly from  
this estimate.

Malfunction with Compromised Therapy Function   
The condition when a device is found to have 
malfunctioned in a manner that compromised pacing 
or defibrillation therapy (including complete loss or 
partial degradation), while implanted and in service,  
as confirmed by returned product analysis.

Examples:  Sudden loss of battery voltage; accelerated current drain 
such that low battery was not detected before loss of therapy; sudden 
malfunction during defibrillation therapy resulting in aborted 
delivery of therapy, intermittent malfunction where therapy is 
compromised while in the malfunction state.

Malfunction without Compromised Therapy Function  
The condition when a device is found to have 
malfunctioned in a manner that did not compromise 
pacing or defibrillation therapy, while implanted and in 
service, as confirmed by returned product analysis.  

Examples:  Error affecting diagnostic functions, telemetry function, 
data storage; malfunction of a component that causes battery to 
lose power quickly enough to cause premature battery depletion, 
but slowly enough that the condition is detected through normal 
follow-up before therapy is lost; mechanical problems with connector 
header that do not affect therapy.

New Expanded Malfunction Detail
This edition of the Product Performance Report 
introduces further detail about the nature of the 
confirmed malfunctions. As with the categorization of 
Malfunction with Compromised Therapy Function or 
Malfunction without Compromised Therapy Function, 
this new detail is presented for the most recently 
market-released models.

The malfunctions are further divided into categories 
that identify the subject area of the malfunction.  
The malfunctions are divided into the following  
subject areas:

Electrical Component – findings linked to electrical 
components such as integrated circuits, resistors, 
capacitors, diodes, etc.

Electrical Interconnect – findings linked to the 
connections between electrical components such as 
wires, solder joints, wire bonds, etc.

Battery – findings linked to the battery and its 
components

Software/Firmware – findings linked to software or 
firmware function

Possible Early Battery Depletion – findings where 
the actual reported implant time is less than 80% of 
the expected longevity calculated using the available 
device setting information with no device malfunction 
observed. There may not be sufficient device setting 
information to determine conclusively if battery 
depletion was normal or premature in the absence of a 
specific root cause finding. However, returned devices 
meeting the above criteria are conservatively classified 
as Possible Early Battery Depletion malfunctions.

Other – findings related to other components such as 
insulators, grommets, setscrews, and packaging, and 
findings where analysis is inconclusive.

Returned Product Analysis Process
Analysis of returned product is performed according 
to written procedures. These procedures determine 
the minimum analysis required. The analysis required 
varies depending on the type of device, age of the 
device, the associated information received with the 
device, actual experience with models of similar design, 
and other factors. Additional analysis is performed as 
necessary to investigate a performance concern from a 
customer, or to collect specific reliability data.

When a device is returned with a performance concern 
from a customer, the general analysis process includes 
a preliminary analysis of the device in its as-received 
condition, followed by an automated functional test 
using test equipment equivalent to the equipment used 
in manufacturing.

When a malfunction is identified, failure analysis 
is performed to provide the detailed information 
necessary to investigate possible causes and actions. 
Medtronic CRDM maintains in-house expertise  
and performs its failure analysis using facilities it 
owns and supports. This capability permits detailed  
failure analysis.

continued
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Method for Estimating CRT, ICD, and IPG Device Performance, continued

Medtronic CRDM adjusts all-cause survival estimates to account for underreporting.  
While this lowers our all-cause survival estimates, we feel it gives a more accurate  
perspective on real performance.

Statistical Methods for Survival Analysis
Of the several different statistical methods available for 
survival analysis, the Standard Actuarial Method, with 
suspensions assumed distributed across the intervals 
(Cutler-Ederer Method), is used to determine estimates 
of IPG and ICD survival. This method is commonly 
used by medical researchers and clinicians.

Implant times are calculated from the implant date to 
the earlier of the explant date or the cutoff date of the 
report. From this data an estimate of the probability of 
device survival is calculated at each monthly interval.

On the following pages, each graph includes a survival 
curve where events include malfunctions and normal 
battery depletions. This survival curve is a good 
representation of the probability a device will survive 
a period of time without malfunction and without 
battery depletion. For example, if a device survival 
probability is 95% after 5 years of service, then the 
device has a 5% chance of being removed due to 
battery depletion or malfunction in the first five years 
following implant.

In addition, a second curve is included to show survival 
excluding normal battery depletion. This curve is a 
good representation of the probability for a device to 
survive without malfunction. This curve includes only 
malfunctions as events and excludes normal battery 
depletion.

Since the survival estimate can become very imprecise 
with small effective sample sizes, Medtronic truncates 
the survival curve when the effective sample size 
is less than 100 for CRT, ICD, and IPG devices. The 
survival charts in the Product Performance Report 
show the effective sample size for each year interval 
where we have experience. When the effective sample 
size reaches 100, the next data point is added to the 
survival curve.

Although the report provides tabular data in one-year 
intervals, the curves are actually computed and plotted 
using one-month intervals.

The data in the tables is rounded to the nearest  
tenth of one percent. Occasionally, a graph may show  
100% survival, but have 1 or more malfunctions or  
battery depletions. This occurs because even with  
the malfunctions or battery depletions, the data  
rounds to 100%.

The survival curves are statistical estimates. As 
performance experience accumulates, the estimation 
improves. Confidence intervals are provided as 
a way to indicate the degree of certainty of the 
estimates. Greenwood’s formula is used to calculate 
corresponding 95% confidence intervals for the 
standard errors and the complementary log-log 
method is used to produce the confidence bounds.

Sample Size and How the Population and 
Population Samples Are Defined
The population sample from which the survival 
estimates are derived is comprised of the devices 
registered as implanted in the United States as of the 
report cutoff date. The number of registered implants, 
as well as an estimate of the number that remain in 
active service, is listed for each model. To be included 
in the population, the device must have been registered 
with Medtronic’s registration system and implanted for 
at least one day.

This sample based on US implants is considered to 
be representative of the worldwide population, and 
therefore the survival estimates shown in this report 
should be representative of the performance worldwide 
of these models.

In general, a model or model family will be included 
in this report when it has accumulated at least 10,000 
implant months, and will remain in the report as long 
as at least 500 devices remain active.

Methods Used to Adjust for Underreporting of 
Malfunction and Battery Depletion
The tables on the following pages show the actual 
number of malfunctions and battery depletions 
recorded by the analysis lab for US registered devices. 
Since not all devices are returned to Medtronic CRDM 
for analysis, these numbers underestimate the true 
number of malfunctions and battery depletions. To 
more accurately estimate the all-cause device survival 
probabilities, the number of malfunctions and battery 
depletions used to plot each interval of the all-cause 
survival curves is adjusted (multiplied) by a factor 
that is based on an estimate of the magnitude of 
underreporting. The magnitude of underreporting is 
estimated by analyzing experience in clinical studies 
(including the System Longevity Study) and the device 
registration system.

continued



However, at this time, no adjustment for 
underreporting is applied to the malfunction-free 
survival curve because a method for estimating 
malfunction-only underreporting has not been 
developed.

Adjustments to Registered Implants  
to Compensate for Unreported Devices  
Removed from Service
Devices are at times removed from service for reasons 
other than device malfunction or battery depletion. 
Examples are devices removed from service  
due to non-device related patient mortality and  
devices removed due to changes in the patient’s 
medical condition. Because an accurate estimate  
of device survival depends on an accurate estimate  
of the number of devices in service, it is important  
not to overstate the number of devices in service.

To ensure the number of devices in service is not 
overstated, the patient mortality rate derived from our 
device registration system is monitored and compared 
to published mortality rates for comparable patient 
populations. If, during calculation of the survival 
curves, the patient mortality indicated by the data in 
our device registration is significantly different from 
published rates, an adjustment is applied to correct  
the difference. 

Method for Estimating CRT, ICD, and IPG Device Performance, continued
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CRT  Cardiac Resynchronization Therapy, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

C
RT

7272  InSync ICD Product Characteristics

US Market Release Jul-02 Malfunctions 182 NBD Code VVED

Registered US Implants 13,000 Therapy Function Not Compromised 168 Serial Number Prefix PJP

Estimated Active US Implants 4,000 Battery 1 Max Delivered Energy 34 J

Normal Battery Depletions 365 Electrical Component 21 Estimated Longevity See page 20

Advisories None Software/Firmware 3

Possible Early Battery Depletion 143

Therapy Function Compromised 14

Battery 1

Electrical Component 13

Survival Estimate of InSync ICD 7272 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 63 mo

% 99.9 99.8 99.1 97.8 96.7 96.2

% 99.7 99.2 95.5 88.9 71.5 65.2
# 11,000 9,000 7,000 5,000 200 100

Effective Sample Size

7277  InSync Marquis Product Characteristics

US Market Release Mar-03 Malfunctions 72 NBD Code VVED

Registered US Implants 7,000 Therapy Function Not Compromised 62 Serial Number Prefix PLT

Estimated Active US Implants 1,000 Battery 1 Max Delivered Energy 30 J

Normal Battery Depletions 175 Electrical Component 8 Estimated Longevity See page 20

Advisories: See page 161 – 2005 Potential 
Premature Battery Depletion Due to  
Battery Short

Software/Firmware 1

Possible Early Battery Depletion 52

Therapy Function Compromised 10

Battery (9 malfunctions related to advisory) 9

Electrical Component 1

Survival Estimate of InSync Marquis 7277 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr at 49 mo

% 100.0 98.9 98.2 97.6 97.6

% 99.9 92.5 87.2 86.1 86.1
#  6,000 3,000 2,000 1,000 300

Effective Sample Size

CRT  Cardiac Resynchronization Therapy
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7289  InSync II Marquis Product Characteristics

US Market Release Jul-03 Malfunctions 137 NBD Code VVED

Registered US Implants 28,000 Therapy Function Not Compromised 109 Serial Number Prefix PRJ

Estimated Active US Implants 12,000 Electrical Component 13 Max Delivered Energy 30 J

Normal Battery Depletions 496 Software/Firmware 1 Estimated Longevity See page 20

Advisories: See page 161 – 2005 Potential 
Premature Battery Depletion Due to  
Battery Short

Possible Early Battery Depletion 95

Therapy Function Compromised 28

Battery (8 malfunctions related to advisory) 9

Electrical Component 19

Survival Estimate of InSync II Marquis 7289 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr at 45 mo

% 99.9 99.7 99.1 99.0

% 99.8 97.5 91.5 91.2
#  23,000 17,000 7,000 200

Effective Sample Size

7297  InSync Sentry Product Characteristics

US Market Release Nov-04 Malfunctions 11 NBD Code VVED

Registered US Implants 9,000 Therapy Function Not Compromised 10 Serial Number Prefix PRK

Estimated Active US Implants 6,000 Battery 1 Max Delivered Energy 35 J

Normal Battery Depletions 34 Electrical Component 3 Estimated Longevity See page 20

Advisories None Possible Early Battery Depletion 6

Therapy Function Compromised 1

Electrical Component 1

Survival Estimate of InSync Sentry 7297 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 29 mo

% 100.0 99.9 99.8

% 99.9 98.7 98.5
# 7,000 5,000 300

Effective Sample Size

CRT  Cardiac Resynchronization Therapy, continued
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CRT  Cardiac Resynchronization Therapy, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

C
RT

7299  InSync Sentry Product Characteristics

US Market Release Apr-05 Malfunctions 8 NBD Code VVED

Registered US Implants 29,000 Therapy Function Not Compromised 5 Serial Number Prefix PRK

Estimated Active US Implants 24,000 Electrical Component 3 Max Delivered Energy 35 J

Normal Battery Depletions 12 Software/Firmware 2 Estimated Longevity See page 20

Advisories None Therapy Function Compromised 3

Electrical Component 3

Survival Estimate of InSync Sentry 7299 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr

% 100.0 100.0

% 99.9 99.8
# 19,000 300

Effective Sample Size

7303  InSync Maximo Product Characteristics

US Market Release Jun-04 Malfunctions 27 NBD Code VVED

Registered US Implants 17,000 Therapy Function Not Compromised 23 Serial Number Prefix PRL

Estimated Active US Implants 11,000 Electrical Component 4 Max Delivered Energy 35 J

Normal Battery Depletions 143 Software/Firmware 1 Estimated Longevity See page 20

Advisories None Possible Early Battery Depletion 18

Therapy Function Compromised 4

Electrical Component 4

Survival Estimate of InSync Maximo 7303 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 35 mo

% 100.0 99.8 99.7

% 99.9 98.3 95.6
#  15,000 11,000 200

Effective Sample Size
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CRT  Cardiac Resynchronization Therapy, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

C
RT

7304  InSync Maximo Product Characteristics

US Market Release Apr-05 Malfunctions 4 NBD Code VVED

Registered US Implants 16,000 Therapy Function Not Compromised 3 Serial Number Prefix PRL

Estimated Active US Implants 13,000 Battery 1 Max Delivered Energy 35 J

Normal Battery Depletions 7 Electrical Component 2 Estimated Longevity See page 20

Advisories None Therapy Function Compromised 1

Electrical Component 1

Survival Estimate of InSync Mamimo 7304 July 2007

90

100

80

70

60

50

40

30

20

10

109876543210
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 25 mo

% 100.0 100.0 100.0

% 99.9 99.8 99.8
#  10,000 1,000 100

Effective Sample Size

8040  InSync Product Characteristics

US Market Release Aug-01 Malfunctions 28 NBD Code DDDR

Registered US Implants 15,000 Therapy Function Not Compromised 8 Serial Number Prefix PIN

Estimated Active US Implants 5,000 Electrical Component 4 Estimated Longevity See page 20

Normal Battery Depletions 220 Electrical Interconnect 1

Advisories None Possible Early Battery Depletion 3

Therapy Function Compromised 20

Electrical Interconnect 20

Survival Estimate of InSync 8040 July 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 79 mo

% 100.0 100.0 99.9 99.8 99.6 99.4 99.4

% 99.9 99.7 98.4 96.5 93.1 86.4 82.1
#  12,000 10,000 8,000 6,000 2,000 100 100

Effective Sample Size
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CRT  Cardiac Resynchronization Therapy, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

C
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8042  InSync III Product Characteristics

US Market Release Feb-03 Malfunctions 5 NBD Code DDDR

Registered US Implants 23,000 Therapy Function Not Compromised 3 Serial Number Prefix PKF

Estimated Active US Implants 14,000 Electrical Component 2 Estimated Longevity See page 20

Normal Battery Depletions 43 Possible Early Battery Depletion 1

Advisories None Therapy Function Compromised 2

Electrical Interconnect 2

Survival Estimate of InSync III 8042 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 67 mo

% 100.0 100.0 100.0 99.9 99.9 99.9

% 100.0 99.9 99.5 98.4 96.9 96.9
#  16,000 11,000 6,000 1,000 200 100

Effective Sample Size

C154DWK, C164AWK, C174AWK  Concerto Product Characteristics

US Market Release May-06 Malfunctions 4 NBD Code VVED

Registered US Implants 20,000 Therapy Function Not Compromised 2 Serial Number Prefix PVU, PVT, PVR

Estimated Active US Implants 19,000 Electrical Component 2 Max Delivered Energy 35 J

Normal Battery Depletions 0 Therapy Function Compromised 2 Estimated Longevity See page 20

Advisories None Electrical Component 2

Survival Estimate of Concerto c154dwk July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

at 11 mo

% 100.0

% 99.9
#  300

Effective Sample Size
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CRT  Cardiac Resynchronization Therapy, continued

C
RT

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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CRT  Cardiac Resynchronization Therapy, continued

C
RT

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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CRT  Cardiac Resynchronization Therapy, continued

C
RT

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

Estimated Longevity
Elective Replacement 

(ERI)***

Model
Number Family

Connector 
Style

Volume/ 
Mass*

Delivered 
Energy C

ha
rg

in
g 

Fr
eq

ue
nc

y*
*

10
0%

  
Pa

ci
ng

‡

50
%

  
Pa

ci
ng

‡

15
%

  
Pa

ci
ng

‡

10
0%

  
Se

ns
in

g

End of Life  
(EOL)  
Battery  
VoltageBa

tt
er

y 
V

ol
ta

ge

C
ha

rg
e 

T
im

e

7272 InSync ICD DR+LV 66 cc 
117 g

34 J Monthly 
Quarterly 
Semiannual

5.4 
6.5 
6.9

6.3 
8.0 
8.5

7.3 
9.4 
10.3

7.8 
10.3 
11.2

≤ 4.91 V — ≤ 4.57 V

7277 InSync 
Marquis 

DR+LV 
split

38 cc 
77 g

30 J Monthly 
Quarterly 
Semiannual

3.7 
5.0 
5.5

4.3 
6.0 
6.7

4.7 
7.0 
8.0

4.9 
7.5 
8.6

≤ 2.62 V > 16 second 
charge 
time

3 months  
after ERI

7289 InSync II 
Marquis 

DR+LV 
true

38 cc 
76 g

30 J Monthly 
Quarterly 
Semiannual

3.3 
4.2 
4.5

3.6 
4.9 
5.4

4.0 
5.5 
6.1

4.2 
5.8 
6.6

≤ 2.62 V > 16 second 
charge 
time

3 months  
after ERI

7295 InSync II 
Protect

DR+LV 
true

38 cc 
77 g

30 J Monthly 
Quarterly 
Semiannual

3.3 
4.2 
4.5

3.7 
4.9 
5.4

4.0 
5.5 
6.2

4.2 
5.9 
6.6

≤ 2.62 V > 16 second 
charge 
time

3 months  
after ERI

7297 InSync Sentry DR+LV 
true

40 cc 
78 g

35 J Monthly 
Quarterly 
Semiannual

3.3 
4.5 
5.0

3.7 
5.3 
6.0

4.1 
6.2 
7.1

4.3 
6.6 
7.7

≤ 2.62 V > 16 second 
charge 
time

3 months  
after ERI

7299 InSync Sentry DR+LV 
true

40 cc 
78 g

35 J Monthly 
Quarterly 
Semiannual

3.3 
4.5 
5.0

3.7 
5.3 
6.0

4.1 
6.2 
7.1

4.3 
6.6 
7.7

≤ 2.62 V > 16 second 
charge 
time

3 months  
after ERI

7303 InSync 
Maximo

DR+LV 
true

40 cc 
78 g

35 J Monthly 
Quarterly 
Semiannual

3.3 
4.5 
5.0

3.7 
5.3 
6.0

4.1 
6.2 
7.1

4.3 
6.6 
7.7

≤ 2.62 V > 16 second 
charge 
time

3 months  
after ERI

7304 InSync 
Maximo

DR+LV 
true

40 cc 
78 g

35 J Monthly 
Quarterly 
Semiannual

3.3 
4.5 
5.0

3.7 
5.3 
6.0

4.1 
6.2 
7.1

4.3 
6.6 
7.7

≤ 2.62 V > 16 second 
charge 
time

3 months  
after ERI

Reference Chart
The longevity estimates provided are mean values calculated for the parameters given. The actual longevity achieved for any  
device while implanted will depend on the actual programmed parameters and patient factors, and may differ significantly  
from these estimates.

Family
Model
Number

Estimated Longevity

Elective Replacement Time IndicatorsAmplitude Setting
500 
Lead Ω

1000 
Lead Ω

InSync 8040 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

11.9 
8.9 
6.6

13.7 
11.4 
9.1

**

InSync III 8042 Low 2.5 V (A, RV, LV) 
Nominal 3.5 V (A, RV, LV) 
High 5.0 V (A, RV, LV)

8.3 
5.9 
4.1

9.9 
7.8 
6.0

**

Estimated Longevity
Recommended 
Replacement 

(RRT)***

Model
Number Family

Connector 
Style

Volume/ 
Mass*

Delivered 
Energy C

ha
rg

in
g 

Fr
eq

ue
nc

y*
*

10
0%

  
Pa

ci
ng

‡

50
%

  
Pa
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ng

‡

15
%

  
Pa

ci
ng

‡

10
0%

  
Se

ns
in

g End of 
Service
(EOS)Ba

tt
er

y 
V

ol
ta

ge

C
ha

rg
e 

T
im

e

C154DWK, 
C164AWK, 
C174AWK

Concerto DR+LV 
true

38 cm 
68 g

35 J Monthly 
Quarterly 
Semiannual

3.8 
5.5 
6.3

4.3 
6.8 
8.0

4.8 
8.0 
9.8

5.0 
8.8 
11.0

≤ 2.62 V — 3 month 
after RRT or 
› 16-second 
charge time

* Volume and mass differ by connector style.

** A full charge is a full energy therapeutic shock or capacitor reformation.

*** The minimum time between ERI and EOL (or RRT and EOS) is 3 months (100% pacing, two charges per month).

‡ �Pacing mode is DDD for CRT models. Parameter settings; lower rate at 60 ppm, sensing rate at 70 bpm, (A, RV, LV) 3.0 V amplitude, 0.4 ms pulse 
width, and 510 ohm pace load per applicable channel. CRT models with shared biventricular pacing; InSync Marquis 7277 (LV impedance set to  
510 ohms), InSync ICD 7272 (RV amplitude set to 4.0 V).
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IC
D

7223  Micro Jewel II Product Characteristics

US Market Release Nov-96 Malfunctions 68 NBD Code VVEV

Registered US Implants 10,000 Serial Number Prefix PFR

Estimated Active US Implants 300 Max Delivered Energy 30 J

Normal Battery Depletions 941 Estimated Longevity See page 35

Advisories None
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Survival Estimate of Micro Jewel II 7223Cx July 2007
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 105 mo

% 99.9 99.8 99.7 99.6 99.5 99.3 99.2 98.5 98.5

% 99.8 99.6 99.3 98.4 96.5 90.3 81.7 57.2 18.2
#  9,000 8,000 7,000 6,000 5,000 4,000 3,000 1,000 100

Effective Sample Size

7227  GEM Product Characteristics

US Market Release Oct-98 Malfunctions 139 NBD Code VVEV

Registered US Implants 22,000 Serial Number Prefix PIP, PLN, 
PLP, PLREstimated Active US Implants 7,000

Normal Battery Depletions 626 Max Delivered Energy 35 J

Advisories: See page 163 – 1999 Potential 
Circuit Overload

Estimated Longevity See page 35

Survival Estimate of Gem 7227Cx, B, D, E July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 102 mo

% 99.7 99.6 99.5 99.4 99.2 99.2 99.1 99.1 99.1

% 99.3 99.0 98.7 98.2 97.5 95.7 85.9 73.5 67.0
#  20,000 17,000 15,000 13,000 10,000 7,000 4,000 1,000 200

Effective Sample Size

ICD  Implantable Cardioverter Defibrillators
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

7231  GEM III VR Product Characteristics

US Market Release Dec-00 Malfunctions 30 NBD Code VVEV

Registered US Implants 17,000 Therapy Function Not Compromised 22 Serial Number Prefix PJL

Estimated Active US Implants 9,000 Battery 1 Max Delivered Energy 30 J

Normal Battery Depletions 158 Electrical Component 18 Estimated Longevity See page 35

Performance Note: see page 172 –  
Performance note on ICD Battery  
Discharge Behavior

Possible Early Battery Depletion 3

Therapy Function Compromised 8

Battery 1

Electrical Component 7

Survival Estimate of Gem III VR 7231Cx July 2007
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109876543210
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 74 mo

% 99.9 99.9 99.8 99.8 99.8 99.8 99.8

% 99.8 99.5 99.1 98.6 97.4 91.6 91.1
#  15,000 13,000 11,000 9,000 4,000 1,000 200

Effective Sample Size

7232  Maximo VR Product Characteristics

US Market Release Oct-03 Malfunctions 15 NBD Code VVED

Registered US Implants 39,000 Therapy Function Not Compromised 9 Serial Number Prefix PRN

Estimated Active US Implants 33,000 Electrical Component 5 Max Delivered Energy 35 J

Normal Battery Depletions 5 Possible Early Battery Depletion 4 Estimated Longevity See page 35

Advisories: See page 161 – 2005 Potential 
Premature Battery Depletion Due to  
Battery Short

Therapy Function Compromised 6

Electrical Component 5

Possible Early Battery Depletion 1

Survival Estimate of Maximo VR 7232Cx July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr at 42 mo

% 100.0 99.9 99.9 99.9

% 100.0 99.9 99.8 99.8
#  29,000 13,000 2,000 200

Effective Sample Size
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

7250  Jewel AF Product Characteristics

US Market Release Jun-00 Malfunctions 18 NBD Code VVED

Registered US Implants 1,000 Serial Number Prefix PID

Estimated Active US Implants 200 Max Delivered Energy 27 J

Normal Battery Depletions 78 Estimated Longevity See page 35

Advisories None

Survival Estimate of Jewel AF 7250 July 2007

90

100

80

70

60

50

40

30

20

10

109876543210

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 82 mo

% 99.6 99.4 99.3 99.3 98.8 97.6 97.6

% 99.1 98.7 98.5 96.7 91.4 80.7 70.6
#  1,000 1,000 1,000 1,000 1,000 300 100

Effective Sample Size

7271  GEM DR Product Characteristics

US Market Release Oct-98 Malfunctions 84 NBD Code VVED

Registered US Implants 15,000 Serial Number Prefix PIM

Estimated Active US Implants 4,000 Max Delivered Energy 27 J

Normal Battery Depletions 562 Estimated Longevity See page 35

Advisories None
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Survival Estimate of Gem DR 7271 (Non-advisory) July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 100 mo

% 99.9 99.8 99.7 99.5 99.3 99.1 99.1 99.0 99.0

% 99.7 99.5 98.9 97.9 96.0 91.1 82.4 58.6 49.7
#  13,000 12,000 10,000 8,000 6,000 4,000 2,000 500 100

Effective Sample Size
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

7273  GEM II DR Product Characteristics

US Market Release Feb-99 Malfunctions 52 NBD Code VVED

Registered US Implants 15,000 Serial Number Prefix PJK

Estimated Active US Implants 10 Max Delivered Energy 30 J

Normal Battery Depletions 2,271 Estimated Longevity See page 35

Performance Note: see page 172 –  
Performance note on ICD Battery  
Discharge Behavior
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Survival Estimate of Gem II DR 7273 July 2007
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 66 mo

% 99.8 99.7 99.6 99.6 99.6 99.6

% 99.5 98.7 95.6 82.2 45.1 12.4
#  13,000 12,000 9,000 6,000 2,000 200

Effective Sample Size

7274  Marquis DR Product Characteristics

US Market Release Mar-02 Malfunctions 113 NBD Code VVED

Registered US Implants 48,000 Therapy Function Not Compromised 50 Serial Number Prefix PKC

Estimated Active US Implants 22,000 Battery 4 Max Delivered Energy 30 J

Normal Battery Depletions 147 Electrical Component 22 Estimated Longevity See page 35

Advisories: See page 161 – 2005 Potential 
Premature Battery Depletion Due to  
Battery Short

Possible Early Battery Depletion 24

Therapy Function Compromised 63

Battery (36 malfunctions related to advisory) 42

Electrical Component 21

Survival Estimate of Marquis DR 7274 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 63 mo

% 100.0 99.9 99.8 99.5 99.5 99.5

% 99.8 99.6 98.8 97.9 97.7 97.7
#  42,000 34,000 21,000 9,000 1,000 100

Effective Sample Size
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

7275  GEM III DR Product Characteristics

US Market Release Nov-00 Malfunctions 38 NBD Code VVED

Registered US Implants 20,000 Therapy Function Not Compromised 27 Serial Number Prefix PJM

Estimated Active US Implants 5,000 Battery 1 Max Delivered Energy 30 J

Normal Battery Depletions 1,684 Electrical Component 11 Estimated Longevity See page 35

Performance Note: see page 172 –  
Performance note on ICD Battery  
Discharge Behavior

Software/Firmware 1

Possible Early Battery Depletion 14

Therapy Function Compromised 11

Battery 2

Electrical Component 8

Electrical Interconnect 1
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Survival Estimate of Gem III DR 7275 July 2007
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 73 mo

% 99.9 99.9 99.8 99.8 99.7 99.7 99.7

% 99.7 99.0 96.9 90.9 69.4 32.9 28.8
#  17,000 15,000 12,000 8,000 4,000 200 100

Effective Sample Size
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

7276  GEM III AT Product Characteristics

US Market Release Feb-01 Malfunctions 31 NBD Code DDED

Registered US Implants 14,000 Therapy Function Not Compromised 24 Serial Number Prefix PKE

Estimated Active US Implants 3,000 Electrical Component 6 Max Delivered Energy 30 J

Normal Battery Depletions 1,314 Software/Firmware 1 Estimated Longevity See page 35

Performance Note: see page 172 –  
Performance note on ICD Battery  
Discharge Behavior

Possible Early Battery Depletion 17

Therapy Function Compromised 7

Electrical Component 7
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Survival Estimate of Gem III AT 7276 July 2007
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 70 mo

% 99.9 99.9 99.8 99.7 99.7 99.7

% 99.7 98.9 96.4 87.3 59.1 24.3
#  12,000 10,000 8,000 5,000 2,000 100

Effective Sample Size

7278  Maximo DR Product Characteristics

US Market Release Oct-03 Malfunctions 15 NBD Code VVED

Registered US Implants 34,000 Therapy Function Not Compromised 9 Serial Number Prefix PRM

Estimated Active US Implants 27,000 Electrical Component 7 Max Delivered Energy 35 J

Normal Battery Depletions 15 Possible Early Battery Depletion 2 Estimated Longevity See page 35

Advisories: See page 161 – 2005 Potential 
Premature Battery Depletion Due to  
Battery Short

Therapy Function Compromised 6

Electrical Component 5

Possible Early Battery Depletion 1

Survival Estimate of Maximo DR 7278 July 2007
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

7288  Intrinsic Product Characteristics

US Market Release Aug-04 Malfunctions 21 NBD Code VVED

Registered US Implants 30,000 Therapy Function Not Compromised 15 Serial Number Prefix PUB

Estimated Active US Implants 25,000 Battery 2 Max Delivered Energy 35 J

Normal Battery Depletions 8 Electrical Component 7 Estimated Longevity See page 35

Advisories None Software/Firmware 1

Possible Early Battery Depletion 5

Therapy Function Compromised 6

Electrical Component 6

Survival Estimate of Intrinsic 7288 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 33 mo

% 100.0 99.9 99.9

% 99.9 99.7 99.7
#  25,000 11,000 100

Effective Sample Size

7290  Onyx Product Characteristics

US Market Release Mar-04 Malfunctions 3 NBD Code VVEV

Registered US Implants 1,000 Therapy Function Not Compromised 2 Serial Number Prefix PRP

Estimated Active US Implants 1,000 Electrical Component 2 Max Delivered Energy 30 J

Normal Battery Depletions 0 Therapy Function Compromised 1 Estimated Longevity See page 35

Advisories None Electrical Component 1

Survival Estimate of Onyx VR 7290Cx July 2007

90

100

80

70

60

50

40

30

20

10

109876543210

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 32 mo

% 99.9 99.5 99.5

% 99.8 99.0 99.0
#  1,000 300 100

Effective Sample Size

D
ev

ic
e 

Su
rv

iv
al

 P
ro

ba
bi

lit
y 

(%
)

D
ev

ic
e 

Su
rv

iv
al

 P
ro

ba
bi

lit
y 

(%
)



29   Medtronic CRDM Product Performance Report  

ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

D153ATG, D153DRG  EnTrust Product Characteristics

US Market Release Jun-05 Malfunctions 2 NBD Code DDED, VVED

Registered US Implants 400 Therapy Function Not Compromised 1 Serial Number Prefix PNR

Estimated Active US Implants 300 Possible Early Battery Depletion 1 Max Delivered Energy 30 J

Normal Battery Depletions 0 Therapy Function Compromised 1 Estimated Longevity See page 36

Advisories None Electrical Component 1

Survival Estimate of D153ATG, D153DRG July 2007
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Effective Sample Size

D154ATG, D154DRG  EnTrust Product Characteristics

US Market Release Jun-05 Malfunctions 4 NBD Code DDED, VVED

Registered US Implants 25,000 Therapy Function Not Compromised 1 Serial Number Prefix PNR

Estimated Active US Implants 23,000 Electrical Component 1 Max Delivered Energy 35 J

Normal Battery Depletions 0 Therapy Function Compromised 3 Estimated Longevity See page 36

Advisories None Electrical Component 3

Survival Estimate of D154ATG, D154DRG July 2007
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

D154AWG, D164AWG  Virtuoso Product Characteristics

US Market Release May-06 Malfunctions 3 NBD Code VVED

Registered US Implants 19,000 Therapy Function Not Compromised 1 Serial Number Prefix PVV, PUL

Estimated Active US Implants 18,000 Electrical Component 1 Max Delivered Energy 35 J

Normal Battery Depletions 1 Therapy Function Compromised 2 Estimated Longevity See page 36

Advisories None Electrical Component 2

Survival Estimate of D154AWG July 2007
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% 100.0
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#  300
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D154VRC  EnTrust Product Characteristics

US Market Release Jun-05 Malfunctions 5 NBD Code VVEV

Registered US Implants 13,000 Therapy Function Not Compromised 2 Serial Number Prefix PNT

Estimated Active US Implants 12,000 Electrical Component 1 Max Delivered Energy 35 J

Normal Battery Depletions 1 Possible Early Battery Depletion 1 Estimated Longevity See page 36

Advisories None Therapy Function Compromised 3

Electrical Component 3

Survival Estimate of D154VRC July 2007
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

D154VWC, D164VWC  Virtuoso Product Characteristics

US Market Release May-06 Malfunctions 1 NBD Code VVEV

Registered US Implants 6,000 Therapy Function Not Compromised 1 Serial Number Prefix PUN

Estimated Active US Implants 6,000 Electrical Interconnect 1 Max Delivered Energy 35 J

Normal Battery Depletions 0 Therapy Function Compromised 0 Estimated Longevity See page 36

Advisories None

Survival Estimate of D154VWC July 2007
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ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IC
D

D
ev

ic
e 

Su
rv

iv
al

 S
um

m
ar

y 
 (9

5%
 C

on
fi

de
nc

e 
In

te
rv

al
) 

T
he

 f
ol

lo
w

in
g 

ta
bl

e 
sh

ow
s 

IC
D

 d
ev

ic
e 

su
rv

iv
al

 e
st

im
at

es
 w

ith
 9

5%
 c

on
fi

de
nc

e 
in

te
rv

al
s.

 E
st

im
at

es
 a

re
 s

ho
w

n 
bo

th
 w

ith
 a

nd
 w

ith
ou

t 
no

rm
al

 b
at

te
ry

 d
ep

le
ti

on
s 

in
cl

ud
ed

.

co
nt

in
ue

d

M
od

el
 

N
um

be
r

Fa
m

ily
US Market  
Release

Registered  
US Implants

Estimated  
Active US  
Implants

Normal Battery  
Depletions

M
al

fu
nc

ti
on

s
D

ev
ic

e 
Su

rv
iv

al
 P

ro
ba

bi
lit

y 
(%

)  
 

Therapy Function 
Compromised

Therapy  
Function Not 
Compromised 

Total

Ye
ar

s 
A

ft
er

 Im
pl

an
t

1 y
r

2 
yr

3 
yr

4 
yr

5 
yr

6 
yr

7 
yr

8 
yr

10
 y

r

72
23

M
ic

ro
 Je

w
el

 II
N

ov
-9

6
10

,0
0

0
30

0
94

1
—

—
68

Ex
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

99
.9

+0
.0

/-
0.

1
99

.8
+0

.1/
-0

.1
99

.7
+0

.1/
-0

.1
99

.6
+0

.1/
-0

.2
99

.5
+0

.1/
-0

.2
99

.3
+0

.2
/-

0.
3

99
.2

+0
.2

/-
0.

3
98

.5
+0

.4
/-

0.
5

98
.5

+0
.4

/-
0.

5
at

 1
05

 m
o

In
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

99
.8

+0
.1/

-0
.1

99
.6

+0
.1/

-0
.2

99
.3

+0
.2

/-
0.

2
98

.4
+0

.3
/-

0.
3

96
.5

+0
.4

/-
0.

5
90

.3
+0

.8
/-

0.
8

81
.7

+1
.1/

-1
.2

57
.2

+1
.8

/-
1.

9
18

.2
+2

.5
/-

2.
4

at
 1

05
 m

o

72
27

G
EM

O
ct

-9
8

22
,0

0
0

7,
0

0
0

62
6

—
—

13
9

Ex
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

99
.7

+0
.1/

-0
.1

99
.6

+0
.1/

-0
.1

99
.5

+0
.1/

-0
.1

99
.4

+0
.1/

-0
.1

99
.2

+0
.1/

-0
.1

99
.2

+0
.1/

-0
.2

99
.1

+0
.1/

-0
.2

99
.1

+0
.2

/-
0.

2
99

.1
+0

.2
/-

0.
2

at
 1

02
 m

o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

3 
– 

19
99

 P
ot

en
ti

al
 C

irc
ui

t 
O

ve
rl

oa
d

—
—

—
In

cl
ud

in
g 

N
or

m
al

 B
at

te
ry

 
D

ep
le

ti
on

99
.3

+0
.1/

-0
.1

99
.0

+0
.1/

-0
.1

98
.7

+0
.1/

-0
.2

98
.2

+0
.2

/-
0.

2
97

.5
+0

.2
/-

0.
3

95
.7

+0
.4

/-
0.

4
85

.9
+0

.8
/-

0.
9

73
.5

+1
.4

/-
1.

4
67

.0
+2

.3
/-

2.
4

at
 1

02
 m

o

72
29

G
EM

 II
 V

R
Ju

l-
99

11
,0

0
0

2,
0

0
0

77
4

—
—

26
Ex

cl
ud

in
g 

N
or

m
al

 B
at

te
ry

 
D

ep
le

ti
on

99
.9

+0
.0

/-
0.

1
99

.8
+0

.1/
-0

.1
99

.8
+0

.1/
-0

.1
99

.7
+0

.1/
-0

.1
99

.7
+0

.1/
-0

.1
99

.7
+0

.1/
-0

.1
99

.6
+0

.1/
-0

.2
99

.6
+0

.1/
-0

.2
at

 8
9 

m
o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

3 
– 

19
99

 P
ot

en
ti

al
 C

irc
ui

t 
O

ve
rl

oa
d;

   
al

so
 s

ee
 p

ag
e 

17
2 

– 
Pe

rf
or

m
an

ce
 n

ot
e 

on
 IC

D
 B

at
te

ry
 

D
is

ch
ar

ge
 B

eh
av

io
r

—
—

—
In

cl
ud

in
g 

N
or

m
al

 B
at

te
ry

 
D

ep
le

ti
on

99
.8

+0
.1/

-0
.1

99
.5

+0
.1/

-0
.2

99
.3

+0
.2

/-
0.

2
98

.4
+0

.3
/-

0.
3

94
.5

+0
.5

/-
0.

6
84

.3
+1

.0
/-

1.
0

57
.7

+1
.9

/-
2.

0
45

.0
+2

.9
/-

2.
9

at
 8

9 
m

o

72
30

M
ar

qu
is

 V
R

D
ec

-0
2

19
,0

0
0

11
,0

0
0

5
6

+
14

=
20

Ex
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

1 
99

.9
+0

.0
/-

0.
1

99
.9

+0
.0

/-
0.

1
99

.9
+0

.0
/-

0.
1

at
 5

3 
m

o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

1 –
 2

0
05

 P
ot

en
ti

al
 P

re
m

at
ur

e 
Ba

tt
er

y 
D

ep
le

ti
on

 D
ue

 t
o 

Ba
tt

er
y 

Sh
or

t
(0

)
(0

)
(0

)
In

cl
ud

in
g 

N
or

m
al

 B
at

te
ry

 
D

ep
le

ti
on

99
.9

+0
.0

/-
0.

1
99

.7
+0

.1/
-0

.1
99

.7
+0

.1/
-0

.1
99

.7
+0

.1/
-0

.1
99

.7
+0

.1/
-0

.1
at

 5
3 

m
o

	(a
dv

is
or

y-
re

la
te

d 
su

bs
et

)

72
31

G
EM

 II
I V

R
D

ec
-0

0
17

,0
0

0
9,

0
0

0
15

8
8

+
22

=
30

Ex
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

99
.9

+0
.0

/-
0.

1
99

.9
+0

.0
/-

0.
1

99
.8

+0
.1/

-0
.1

99
.8

+0
.1/

-0
.1

99
.8

+0
.1/

-0
.1

99
.8

+0
.1/

-0
.1

99
.8

+0
.1/

-0
.1

at
 7

4 
m

o

se
e 

pa
ge

 17
2 

– 
Pe

rf
or

m
an

ce
 n

ot
e 

on
 IC

D
 B

at
te

ry
  

D
is

ch
ar

ge
 B

eh
av

io
r

In
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

99
.8

+0
.1/

-0
.1

99
.5

+0
.1/

-0
.1

99
.1

+0
.1/

-0
.2

98
.6

+0
.2

/-
0.

2
97

.4
+0

.3
/-

0.
4

91
.6

+1
.0

/-
1.

2
91

.1
+1

.2
/-

1.
4

at
 7

4 
m

o

72
32

M
ax

im
o 

V
R

O
ct

-0
3

39
,0

0
0

33
,0

0
0

5
6

+
9

=
15

Ex
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
1

99
.9

+0
.0

/-
0.

1
at

 4
2 

m
o

A
dv

is
or

ie
s:

  s
ee

 p
ag

e 
16

1 –
 2

0
05

 P
ot

en
ti

al
 P

re
m

at
ur

e 
Ba

tt
er

y 
D

ep
le

ti
on

 D
ue

 t
o 

Ba
tt

er
y 

Sh
or

t
(0

)
+

(0
)

=
(0

)
In

cl
ud

in
g 

N
or

m
al

 B
at

te
ry

 
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

1
99

.8
+0

.1/
-0

.1
99

.8
+0

.1/
-0

.1
	(a

dv
is

or
y-

re
la

te
d 

su
bs

et
)

72
50

Je
w

el
 A

F
Ju

n-
0

0
1,

0
0

0
20

0
78

—
—

18
Ex

cl
ud

in
g 

N
or

m
al

 B
at

te
ry

 
D

ep
le

ti
on

99
.6

+0
.3

/-
0.

6
99

.4
+0

.3
/-

0.
7

99
.3

+0
.4

/-
0.

7
99

.3
+0

.4
/-

0.
7

98
.8

+0
.6

/-
1.

0
97

.6
+1

.0
/-

1.
6

97
.6

+1
.0

/-
1.

6
at

 8
2 

m
o

In
cl

ud
in

g 
N

or
m

al
 B

at
te

ry
 

D
ep

le
ti

on

99
.1

+0
.4

/-
0.

7
98

.7
+0

.5
/-

0.
9

98
.5

+0
.6

/-
0.

9
96

.7
+1

.0
/-

1.
4

91
.4

+1
.9

/-
2.

4
80

.7
+3

.1/
-3

.6
70

.6
+4

.6
/-

5.
2

at
 8

2 
m

o



33   Medtronic CRDM Product Performance Report  

ICD  Implantable Cardioverter Defibrillators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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Estimated Longevity
Elective Replacement 

(ERI)***

Model
Number Family

Connector 
Style

Volume/ 
Mass*

Delivered 
Energy C

ha
rg

in
g 

Fr
eq

ue
nc

y*
*

10
0%

  
Pa

ci
ng

‡

50
%

  
Pa

ci
ng

‡

15
%

  
Pa

ci
ng

‡

10
0%

  
Se

ns
in

g

End of Life  
(EOL)  
Battery  
VoltageBa

tt
er

y 
V

ol
ta

ge

C
ha

rg
e 

T
im

e

7223 Micro Jewel II Cx 54 cc 
97 g

30 J Monthly 
Quarterly 
Semiannual

4.9 
6.3 
6.8

5.4 
7.1 
7.7

5.8 
7.8 
8.5

6.0 
8.1 
9.0

≤ 4.91 V — ≤ 4.57 V‡‡

7227 GEM B, Cx, D, E 49 cc* 
90 g

35 J Monthly 
Quarterly 
Semiannual

5.3 
7.7 
8.8

5.7 
8.5 
10.0

6.0 
9.3 
11.0

6.1 
9.6 
11.5

≤ 2.55 V — ≤ 2.40 V§

7229 GEM II VR Cx 39 cc 
77 g

30 J Monthly 
Quarterly 
Semiannual

3.6 
5.0 
5.6

3.9 
5.5 
6.3

4.1 
6.0 
6.9

4.2 
6.2 
7.1

≤ 2.55 V — ≤ 2.40 V

7230 Marquis VR B, Cx, E 36 cc 
75 g

30 J Monthly 
Quarterly 
Semiannual

4.9 
7.3 
8.5

5.2 
8.0 
9.3

5.4 
8.5 
10.0

5.5 
8.7 
10.4

≤ 2.62 V > 16-second 
charge time

3 months  
after ERI

7231 GEM III VR Cx 39 cc 
77 g

30 J Monthly 
Quarterly 
Semiannual

4.3 
6.0 
6.6

4.7 
6.8 
7.5

5.0 
7.4 
8.5

5.2 
7.8 
8.9

≤ 2.55 V — ≤ 2.40 V

7232 Maximo VR B, Cx, E 39 cc 
76 g

35 J Monthly 
Quarterly 
Semiannual

4.4 
7.0 
8.2

4.7 
7.5 
9.0

4.8 
8.0 
9.7

4.9 
8.3 
10.0

≤ 2.62 V > 16-second 
charge time

3 months  
after ERI

7250 Jewel AF G, H 56 cc* 
96 g

27 J Monthly 
Quarterly 
Semiannual

5.3 
6.5 
7.0

6.1 
7.6 
8.2

6.7 
8.7 
9.4

7.0 
9.2 
10.0

≤ 4.94 V — ≤ 4.50 V

7271 GEM DR DR 62 cc 
115 g

35 J Monthly 
Quarterly 
Semiannual

6.0 
7.4 
7.9

6.9 
8.4 
9.0

7.5 
9.3 
10.0

7.8 
9.8 
10.6

≤ 4.91 V — ≤ 4.57 V§

7273 GEM II DR DR 39.5 cc 
77 g

30 J Monthly 
Quarterly 
Semiannual

2.8 
3.7 
4.0

3.2 
4.3 
4.7

3.5 
4.8 
5.4

3.7 
5.1 
5.8

≤ 2.55 V — ≤ 2.40 V

7274 Marquis DR DR+LV 36 cc 
75 g

30 J Monthly 
Quarterly 
Semiannual

4.0 
5.6 
6.2

4.4 
6.4 
7.2

4.8 
7.1 
8.1

4.9 
7.5 
8.6

≤ 2.62 V > 16-second 
charge time

3 months  
after ERI

7275 GEM III DR DR 39.5 cc 
78 g

30 J Monthly 
Quarterly 
Semiannual

3.3 
4.2 
4.5

3.8 
5.0 
5.5

4.3 
5.8 
6.5

4.4 
6.3 
7.0

≤ 2.55 V — ≤ 2.40 V

7276 GEM III AT DR 39 cc 
77 g

30 J Monthly 
Quarterly 
Semiannual

3.3 
4.3 
4.5

3.8 
5.1 
5.5

4.3 
5.9 
6.5

4.5 
6.3 
7.0

≤ 2.55 V — ≤ 2.40 V

7278 Maximo DR DR 39 cc 
77 g

35 J Monthly 
Quarterly 
Semiannual

3.7 
5.3 
6.0

4.1 
6.1 
7.0

4.3 
6.8 
8.0

4.5 
7.1 
8.5

≤ 2.62 V > 16-second 
charge time

3 months  
after ERI

7287 Intrinsic 30 DR 36 cc  
75 g

30 J Monthly 
Quarterly 
Semiannual

4.0  
5.5  
6.2

4.3  
6.3  
7.2

4.7  
7.0  
8.2

4.8  
7.4  
8.6

≤ 2.62 V > 16-second 
charge time

3 months  
after ERI

7288 Intrinsic DR 38 cc 
76 g

35 J Monthly 
Quarterly 
Semiannual

3.7 
5.4 
6.1

4.1 
6.1 
7.0

4.3 
6.8 
8.0

4.5 
7.1 
8.5

≤ 2.62 V > 16-second 
charge time

3 months  
after ERI

7290 Onyx Cx 39 cc 
77 g

30 J Monthly 
Quarterly 
Semiannual

3.8 
5.0 
5.4

4.1 
5.6 
6.1

4.3 
6.2 
6.7

4.5 
6.4 
7.0

≤ 2.55 V > 16-second 
charge time

≤ 2.40 V

continued

Reference Chart
The longevity estimates provided are mean values calculated for the parameters given. The actual longevity achieved for any  
device while implanted will depend on the actual programmed parameters and patient factors, and may differ significantly  
from these estimates.

* Volume and mass differ by connector style.

** A full charge is a full energy therapeutic shock or capacitor reformation.

*** The minimum time between ERI and EOL is 3 months (100% pacing, two charges per month).

‡ �Pacing mode is VVI for single chamber models and DDD for dual chamber and CRT models. Parameter settings; lower rate at 60 ppm, sensing rate 
at 70 bpm, (A, RV, LV) 3.0 V amplitude, 0.4 ms pulse width, and 510 ohm pace load per applicable channel. CRT models with shared biventricular 
pacing; InSync Marquis 7277 (LV impedance set to 510 ohms), InSync ICD 7272 (RV amplitude set to 4.0 V).

‡‡ �For Model 7223 devices, if charge time exceeds 60 seconds, the devices are at EOL. If 2 consecutive charge cycles exceed 60 seconds, the “charge 
circuit inactive” indicator is tripped and all therapies except emergency output VVI pacing are disabled.

§ �For Model 7271 and 7227 devices, if charge time exceeds 30 seconds, the device is at EOL. Immediate replacement is recommended. If 3 consecutive 
charge cycles exceed 30 seconds, the “charge circuit inactive” indicator is tripped and all therapies except emergency VVI pacing are disabled.
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Reference Chart  continued   

Estimated Longevity Recommended 
Replacement 

(RRT)***

Model
Number Family

Connector 
Style

Volume/ 
Mass*

Delivered 
Energy C

ha
rg

in
g 

Fr
eq

ue
nc

y*
*

10
0%

  
Pa

ci
ng

‡

50
%

  
Pa

ci
ng

‡

15
%

  
Pa

ci
ng

‡

10
0%

  
Se

ns
in

g End of 
Service
(EOS)Ba

tt
er

y 
V

ol
ta

ge

C
ha

rg
e 

T
im

e

D153ATG, 
D153DRG

EnTrust DR 33 cc 
63 g

30 J Monthly 
Quarterly 
Semiannual

3.5 
4.8 
5.3

3.8 
5.4 
6.1

4.1 
6.0 
6.9

4.2 
6.3 
7.2

≤ 2.61 V — 3 months  
after RRT or 
> 16-second 
charge time

D153VRC EnTrust Cx 32 cc 
63 g

30 J Monthly 
Quarterly 
Semiannual

4.4 
6.8 
7.9

4.7 
7.4 
8.7

4.9 
7.9 
9.5

5.0 
8.1 
9.8

≤ 2.61 V — 3 months  
after RRT or 
> 16-second 
charge time

D154ATG,  
D154DRG 

EnTrust DR 35 cc 
68 g

35 J Monthly 
Quarterly 
Semiannual

3.8 
5.5 
6.1

4.2 
6.1 
7.0

4.4 
6.8 
7.9

4.6 
7.0 
8.3

≤ 2.61 V — 3 months  
after RRT or 
> 16-second 
charge time

D154AWG, 
D164AWG

Virtuoso DR 37 cc  
68 g

35 J Monthly 
Quarterly 
Semiannual

4.1 
6.3 
7.3

4.5 
7.3 
8.7

4.8 
8.3 
10.1

5.0 
8.8 
11.0

≤ 2.62 V — 3 months  
after RRT or 
> 19-second 
charge time

D154VRC EnTrust Cx 35 cc 
68 g

35 J Monthly 
Quarterly 
Semiannual

4.8 
7.5 
9.0

5.0 
8.3 
10.0

5.2 
8.8 
10.7

5.3 
9.0 
11.0

≤ 2.61 V — 3 months  
after RRT or 
> 16-second 
charge time

D154VWC, 
D164VWC

Virtuoso Cx 37 cc 
68 g

35 J Monthly 
Quarterly 
Semiannual

4.8 
8.1 
10.0

5.1 
9.0 
11.2

5.3 
9.6 
12.3

5.4 
10.0 
12.9

≤ 2.62 V — 3 months  
after RRT or 
> 19-second 
charge time

* Volume and mass differ by connector style.

** A full charge is a full energy therapeutic shock or capacitor reformation.

*** The minimum time between RRT and EOS is 3 months (100% pacing, two charges per month).

‡ �Pacing mode is VVI for single chamber models and DDD for dual chamber models. Parameter settings; lower rate at 60 ppm, sensing rate at  
70 bpm, (A, RV, LV) 3.0 V amplitude, 0.4 ms pulse width, and 510 ohm pace load per applicable channel. 
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ICD  Implantable Cardioverter Defibrillators, continued

IC
D

CRT-D 
CONNECTOR 

HVA = PULSE 2  
(6.5 mm)  

 
HVX = PULSE 1 

(6.5 mm) 

HVB = COMMON 
(6.5 mm) 

 
P+/S, P-/S 

(IS-1 or 3.2 mm) 
 

B-STYLE 
CONNECTOR 

HVB   
(DF-1)  

 

P+/S, P-/S 
(IS-1) 

HVA 
(Device Can) 

HVA   
(6.5 mm)  

 

P+/S 
(5.0 mm) 

 

C-STYLE 
CONNECTOR 

HVB   
(DF-1)  

 

P+/S, P-/S 
(IS-1) 

HVA  
(DF-1) 

 

HVX  
(DF-1) 

 

E-STYLE 
CONNECTOR 

D-STYLE 
CONNECTOR 

HVB  (DF-1)   V  (IS-1) 

A  (IS-1)   HVX  (DF-1) 

HVA (Can) 

DR-STYLE 
CONNECTOR 

V 
(IS-1) 

A 
(IS-1) 

SV1 
(DF-1) 

RVC 
(DF-1) 

G-STYLE 
CONNECTOR 

  HVB  (DF-1) P+/S, P-/S 
(IS-1) 

  HVX  (DF-1) 

HVA (Can) 

Cx-STYLE 
CONNECTOR 

V   
(IS-1)  

 

A 
(IS-1) 

RVC 
(DF-1) 

 

SV2 
(DF-1) 

 
SV1 

(DF-1) 
 

H-STYLE 
CONNECTOR 

   RV   
(HVB)  
 

  SVC  
(HVX)  
  

RV    
(IS-1) 

A        
          (IS-1)  

 

LV    
(IS-1) 

HVB 
(6.5 mm) 

P-/S 
(5.0 mm) 

 

ICD Connector Styles

July 31, 2007



Adapta DR  ADDR01, ADDR03, ADDR06, ADD01 Product Characteristics

US Market Release Jul-06 Malfunctions 0 NBD Code DDDR, DDD

Registered US Implants 30,000 Therapy Function Not Compromised 0 Serial Number Prefix PWB, PWD, 
PWCEstimated Active US Implants 29,000 Therapy Function Compromised 0

Normal Battery Depletions 0 Estimated Longevity See page 78

Advisories None

Survival Estimate of ADDR01 ADDR03 ADDR06 July 2007

90
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

at 9 mo

% 100.0

% 100.0
#  400

Effective Sample Size

Adapta DR  ADDRL1 Product Characteristics

US Market Release Jul-06 Malfunctions 0 NBG Code SSIR

Registered US Implants 1,000 Therapy Function Not Compromised 0 Serial Number Prefix PWM, PWP, 
PWNEstimated Active US Implants 1,000 Therapy Function Compromised 0

Normal Battery Depletions 0 Estimated Longevity See page 78

Advisories None

Survival Estimate of ADDRL1 July 2007
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109876543210

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

at 6 mo

% 100.0

% 100.0
#  200

Effective Sample Size
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IPG  Implantable Pulse Generators

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Adapta DR  ADDRS1 Product Characteristics

US Market Release Jul-06 Malfunctions 0 NBG Code SSIR

Registered US Implants 3,000 Therapy Function Not Compromised 0 Serial Number Prefix PWM, PWP, 
PWNEstimated Active US Implants 2,000 Therapy Function Compromised 0

Normal Battery Depletions 0 Estimated Longevity See page 78

Advisories None

Survival Estimate of ADDRS1 July 2007

90

100

80

70

60

50

40

30

20

10

109876543210

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

at 8 mo

% 100.0

% 100.0
#  100

Effective Sample Size

Adapta SR  ADSR01, ADSR03, ADSR06 Product Characteristics

US Market Release Jul-06 Malfunctions 0 NBG Code SSIR

Registered US Implants 6,000 Therapy Function Not Compromised 0 Serial Number Prefix PWM, PWP, 
PWNEstimated Active US Implants 6,000 Therapy Function Compromised 0

Normal Battery Depletions 0 Estimated Longevity See page 78

Advisories None

Survival Estimate of ADSR01 ADSR03 ADSR06 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

at 8 mo

% 100.0

% 100.0
#  300

Effective Sample Size
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IP
G

AT500  AT501, 7253 Product Characteristics

US Market Release Mar-03 Malfunctions 7 NBG Code DDDRP

Registered US Implants 11,000 Therapy Function Not Compromised 3 Serial Number Prefix IJF

Estimated Active US Implants 7,000 Electrical Component 2 Estimated Longevity See page 78

Normal Battery Depletions 140 Possible Early Battery Depletion 1

Advisories None Therapy Function Compromised 4

Electrical Component 3

Electrical Interconnect 1
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Survival Estimate of AT500 July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 62 mo

% 100.0 100.0 100.0 99.7 99.7 99.7

% 99.9 99.9 99.7 97.0 61.1 53.7
#  10,000 9,000 5,000 1,000 200 100

Effective Sample Size

Elite  7074, 7075, 7076, 7077 Product Characteristics

US Market Release Apr-91 Malfunctions 85 NBG Code DDD/RO

Registered US Implants 48,000 Serial Number Prefix YE, YF, 2E, 1X

Estimated Active US Implants 400 Estimated Longevity See page 78

Normal Battery Depletions 3,572

Advisories None
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20181614121086420 21191715131197531

Survival Estimate of Elite July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr at 157 mo

% 100.0 99.9 99.9 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8
% 99.9 99.8 99.6 99.5 98.9 97.8 95.6 91.0 84.1 76.4 66.5 52.8 23.0 16.7
#  43,000 39,000 35,000 31,000 27,000 24,000 20,000 16,000 12,000 9,000 6,000 3,000 300 100

Effective Sample Size

IPG  Implantable Pulse Generators, continued
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

EnPulse DR  E1DR01, E1DR03, E1DR06 Product Characteristics

US Market Release Dec-03 Malfunctions 1 NBG Code DDDR

Registered US Implants 7,000 Therapy Function Not Compromised 1 Serial Number Prefix PRA

Estimated Active US Implants 5,000 Electrical Component 1 Estimated Longevity See page 78

Normal Battery Depletions 2 Therapy Function Compromised 0

Advisories None

Survival Estimate of Enpulse e1dr01 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr at 41 mo

% 100.0 100.0 100.0 100.0

% 100.0 100.0 99.9 99.9
#  6,000 5,000 4,000 200

Effective Sample Size

EnPulse DR  E1DR21 Product Characteristics

US Market Release Dec-03 Malfunctions 0 NBG Code DDDR

Registered US Implants 2,000 Therapy Function Not Compromised 0 Serial Number Prefix PPT

Estimated Active US Implants 1,000 Therapy Function Compromised 0 Estimated Longevity See page 78

Normal Battery Depletions 1

Advisories None

Survival Estimate of Enpulse e1dr21 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr at 40 mo

% 100.0 100.0 100.0 100.0

% 100.0 100.0 99.8 99.8
#  2,000 1,000 1,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

EnPulse 2 DR  E2DR01, E2DR03, E2DR06 Product Characteristics

US Market Release Feb-04 Malfunctions 6 NBG Code DDDR

Registered US Implants 100,000 Therapy Function Not Compromised 3 Serial Number Prefix PNB, PNC, 
PNHEstimated Active US Implants 82,000 Electrical Component 3

Normal Battery Depletions 2 Therapy Function Compromised 3 Estimated Longevity See page 78

Advisories None Battery 1

Electrical Component 2

Survival Estimate of Enpulse e2dr01 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr at 39 mo

% 100.0 100.0 100.0 100.0

% 100.0 100.0 100.0 100.0
#  76,000 36,000 3,000 100

Effective Sample Size

EnPulse 2 DR  E2DR21 Product Characteristics

US Market Release Feb-04 Malfunctions 0 NBG Code DDDR

Registered US Implants 12,000 Therapy Function Not Compromised 0 Serial Number Prefix PMU

Estimated Active US Implants 10,000 Therapy Function Compromised 0 Estimated Longevity See page 78

Normal Battery Depletions 7

Advisories None

Survival Estimate of Enpulse e2dr21 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr

% 100.0 100.0 100.0

% 100.0 99.8 99.8
#  9,000 4,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

EnPulse 2 DR  E2DR31, E2DR33 Product Characteristics

US Market Release Feb-04 Malfunctions 0 NBG Code DDDR

Registered US Implants 1,000 Therapy Function Not Compromised 0 Serial Number Prefix PNL

Estimated Active US Implants 1,000 Therapy Function Compromised 0 Estimated Longevity See page 78

Normal Battery Depletions 0

Advisories None

Survival Estimate of Enpulse e2dr31 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 25 mo

% 100.0 100.0 100.0

% 100.0 100.0 100.0
#  400 100 100

Effective Sample Size

EnPulse 2 SR  E2SR01, E2SR03, E2SR06 Product Characteristics

US Market Release Dec-03 Malfunctions 3 NBG Code SSIR

Registered US Implants 25,000 Therapy Function Not Compromised 2 Serial Number Prefix PMW, PMY, 
PNAEstimated Active US Implants 19,000 Electrical Component 1

Normal Battery Depletions 3 Possible Early Battery Depletion 1 Estimated Longevity See page 78

Advisories None Therapy Function Compromised 1

Other 1

Survival Estimate of Enpulse e2sr01 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr at 40 mo

% 100.0 100.0 100.0 100.0

% 100.0 99.9 99.8 99.8
#  17,000 7,000 1,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

EnPulse 2 VDD  E2VDD01 Product Characteristics

US Market Release Dec-03 Malfunctions 0 NBG Code VDD

Registered US Implants 1,000 Therapy Function Not Compromised 0 Serial Number Prefix PMV

Estimated Active US Implants 1,000 Therapy Function Compromised 0 Estimated Longevity See page 78

Normal Battery Depletions 0

Advisories None

Survival Estimate of Enpulse e2vdd01 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 28 mo

% 100.0 100.0 100.0

% 100.0 100.0 100.0
#  400 200 100

Effective Sample Size

EnRhythm DR  P1501DR Product Characteristics

US Market Release May-05 Malfunctions 13 NBG Code DDDRP

Registered US Implants 56,000 Therapy Function Not Compromised 2 Serial Number Prefix PNP

Estimated Active US Implants 50,000 Electrical Component 2 Estimated Longevity See page 78

Normal Battery Depletions 0 Therapy Function Compromised 11

Advisories None Electrical Component 11

Survival Estimate of EnRhythm DR p1501dr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr at 25 mo

% 100.0 100.0 100.0

% 100.0 99.9 99.9
#  28,000 1,000 200

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Kappa 400 DR  KDR401, KDR403 Product Characteristics

US Market Release Jan-98 Malfunctions 21 NBG Code DDD/RO

Registered US Implants 47,000 Therapy Function Not Compromised 12 Serial Number Prefix PER, PET

Estimated Active US Implants 10,000 Electrical Component 9 Estimated Longevity See page 78

Normal Battery Depletions 2,767 Electrical Interconnect 1

Advisories None Possible Early Battery Depletion 2

Therapy Function Compromised 9

Electrical Component 7

Electrical Interconnect 2
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Survival Estimate of Sigma 400 k400.dr July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 103 mo

% 100.0 100.0 100.0 100.0 99.9 99.9 99.9 99.9 99.9

% 99.9 99.9 99.8 99.6 99.2 97.7 90.8 62.8 10.3
#  42,000 37,000 33,000 28,000 24,000 18,000 12,000 4,000 300

Effective Sample Size

Kappa 400 SR  KSR401, KSR403 Product Characteristics

US Market Release Feb-98 Malfunctions 4 NBG Code SSI/R

Registered US Implants 15,000 Therapy Function Not Compromised 3 Serial Number Prefix PEU, PGD

Estimated Active US Implants 4,000 Electrical Component 3 Estimated Longevity See page 78

Normal Battery Depletions 383 Therapy Function Compromised 1

Advisories None Electrical Interconnect 1

Survival Estimate of Sigma 400 k400.sr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

% 99.9 99.9 99.8 99.6 99.4 98.6 95.2 77.8 53.0
#  13,000 11,000 9,000 8,000 6,000 4,000 3,000 1,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Kappa 600 DR  KDR601, KDR603, KDR606 Product Characteristics

US Market Release Jan-99 Malfunctions 20 NBG Code DDD/RO

Registered US Implants 24,000 Therapy Function Not Compromised 3 Serial Number Prefix PHF, PHH, 
PHGEstimated Active US Implants 8,000 Electrical Component 3

Normal Battery Depletions 536 Therapy Function Compromised 17 Estimated Longevity See page 79

Advisories: See page 162 – 2002 Potential 
Fractured Power Supply Wires

Electrical Component 2

Electrical Interconnect  
(11 malfunctions related to advisory)

15

Survival Estimate of Sigma 600 k600.dr601 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 97 mo

% 100.0 100.0 100.0 99.9 99.9 99.9 99.9 99.9 99.9

% 100.0 99.9 99.9 99.6 99.0 97.1 91.3 76.8 76.8
#  21,000 19,000 17,000 15,000 13,000 11,000 5,000 200 100

Effective Sample Size

Kappa 600 DR  KDR651, KDR653 Product Characteristics

US Market Release Mar-01 Malfunctions 4 NBG Code DDD/RO

Registered US Implants 14,000 Therapy Function Not Compromised 2 Serial Number Prefix PLJ, PLK

Estimated Active US Implants 7,000 Electrical Component 1 Estimated Longevity See page 79

Normal Battery Depletions 75 Possible Early Battery Depletion 1

Advisories: See page 162 – 2002 Potential 
Fractured Power Supply Wires

Therapy Function Compromised 2

Electrical Component 1

Electrical Interconnect  
(1 malfunction related to advisory)

1

Survival Estimate of Sigma 600 k600.dr651 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 73 mo

% 100.0 100.0 100.0 100.0 100.0 99.9 99.9

% 100.0 99.9 99.8 99.5 98.7 97.6 97.6
#  13,000 11,000 10,000 9,000 7,000 400 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Kappa 700 D  KD701, KD703, KD706 Product Characteristics

US Market Release Jan-99 Malfunctions 0 NBG Code DDD

Registered US Implants 300 Therapy Function Not Compromised 0 Serial Number Prefix PHK

Estimated Active US Implants 100 Therapy Function Compromised 0 Estimated Longevity See page 79

Normal Battery Depletions 4

Advisories: See page 162 – 2002 Potential 
Fractured Power Supply Wires

Survival Estimate of Sigma 700 k700.d July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 74 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0

% 100.0 100.0 100.0 99.0 97.7 96.1 96.1
#  300 200 200 200 200 100 100

Effective Sample Size

Kappa 700 DR  KDR701, KDR703, KDR706 Product Characteristics

US Market Release Feb-99 Malfunctions 199 NBG Code DDD/RO

Registered US Implants 192,000 Therapy Function Not Compromised 27 Serial Number Prefix PGU, PGY, 
PGWEstimated Active US Implants 94,000 Battery 1

Normal Battery Depletions 2,818 Electrical Component 20 Estimated Longevity See page 79

Advisories: See page 162 – 2002 Potential 
Fractured Power Supply Wires

Electrical Interconnect 3

Possible Early Battery Depletion 3

Therapy Function Compromised 172

Electrical Component 14

Electrical Interconnect  
(117 malfunctions related to advisory)

158

Survival Estimate of Sigma 700 k700.dr701 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 99 mo

% 100.0 100.0 99.9 99.9 99.9 99.8 99.8 99.8 99.8

% 99.9 99.9 99.7 99.3 98.4 96.3 90.3 72.6 68.2
#  170,000 146,000 122,000 97,000 74,000 44,000 18,000 2,000 200

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Kappa 700 DR  KDR721 Product Characteristics

US Market Release Feb-99 Malfunctions 5 NBG Code DDD/RO

Registered US Implants 10,000 Therapy Function Not Compromised 1 Serial Number Prefix PGR

Estimated Active US Implants 2,000 Electrical Component 1 Estimated Longevity See page 79

Normal Battery Depletions 698 Therapy Function Compromised 4

Advisories: See page 162 – 2002 Potential 
Fractured Power Supply Wires

Electrical Interconnect  
(4 malfunctions related to advisory)

4
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Survival Estimate of Sigma 700 k700.dr721 July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 85 mo

% 100.0 100.0 100.0 100.0 99.9 99.9 99.9 99.9

% 99.9 99.7 99.0 96.8 91.3 72.6 39.7 37.1
#  8,000 7,000 6,000 5,000 4,000 1,000 200 100

Effective Sample Size

Kappa 700 SR  KSR701, KSR703, KSR706 Product Characteristics

US Market Release Feb-99 Malfunctions 9 NBG Code SSI/R

Registered US Implants 55,000 Therapy Function Not Compromised 3 Serial Number Prefix PHT, PHW, 
PHUEstimated Active US Implants 22,000 Electrical Component 2

Normal Battery Depletions 724 Possible Early Battery Depletion 1 Estimated Longevity See page 79

Advisories None Therapy Function Compromised 6

Electrical Component 4

Electrical Interconnect 2

Survival Estimate of Sigma 700 k700.sr July 2007
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109876543210
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 98 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

% 99.9 99.9 99.6 99.0 97.7 95.3 89.1 72.0 70.2
#  44,000 35,000 28,000 22,000 16,000 9,000 4,000 300 100

Effective Sample Size
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49   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Kappa 700 VDD  KVDD701 Product Characteristics

US Market Release Jan-99 Malfunctions 3 NBG Code VDD/RO

Registered US Implants 2,000 Therapy Function Not Compromised 0 Serial Number Prefix PHP

Estimated Active US Implants 1,000 Therapy Function Compromised 3 Estimated Longevity See page 79

Normal Battery Depletions 51 Electrical Interconnect  
(3 malfunctions related to advisory)

3

Advisories: See page 162 – 2002 Potential 
Fractured Power Supply Wires

Survival Estimate of Sigma 700 k700.vdd July 2007
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109876543210
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 86 mo

% 99.9 99.9 99.9 99.8 99.8 99.7 99.7 99.7

% 99.9 99.9 99.6 99.0 98.8 96.1 79.0 77.4
#  1,000 1,000 1,000 1,000 1,000 1,000 100 100

Effective Sample Size

Kappa 800 DR  KDR801, KDR803 Product Characteristics

US Market Release Jan-02 Malfunctions 0 NBG Code DDD/RO

Registered US Implants 4,000 Therapy Function Not Compromised 0 Serial Number Prefix PKW, PKY

Estimated Active US Implants 3,000 Therapy Function Compromised 0 Estimated Longevity See page 79

Normal Battery Depletions 3

Advisories None

Survival Estimate of Kappa 800 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr at 57 mo

% 100.0 100.0 100.0 100.0 100.0

% 100.0 99.9 99.8 99.8 99.8
#  4,000 3,000 3,000 2,000 200

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Kappa 900 DR  KDR901, KDR903, KDR906 Product Characteristics

US Market Release Jan-02 Malfunctions 20 NBG Code DDD/RO

Registered US Implants 125,000 Therapy Function Not Compromised 10 Serial Number Prefix PKM, PKN, 
PKPEstimated Active US Implants 86,000 Electrical Component 10

Normal Battery Depletions 141 Therapy Function Compromised 10 Estimated Longevity See page 79

Advisories None Electrical Component 7

Electrical Interconnect 3

Survival Estimate of Kappa 900 k900.dr901 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 65 mo

% 100.0 100.0 100.0 100.0 100.0 100.0

% 100.0 100.0 99.8 99.6 99.2 99.1
#  107,000 85,000 63,000 33,000 6,000 100

Effective Sample Size

Kappa 920 DR  KDR921 Product Characteristics

US Market Release Jan-02 Malfunctions 1 NBG Code DDD/RO

Registered US Implants 16,000 Therapy Function Not Compromised 0 Serial Number Prefix PKR

Estimated Active US Implants 10,000 Therapy Function Compromised 1 Estimated Longevity See page 79

Normal Battery Depletions 99 Electrical Interconnect 1

Advisories None

Survival Estimate of Kappa 900 k920.dr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 62 mo

% 100.0 100.0 100.0 100.0 100.0 100.0

% 100.0 99.8 99.5 98.0 95.9 95.4
#  14,000 11,000 9,000 5,000 1,000 200

Effective Sample Size
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51   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Kappa 900 SR  KSR901, KSR903, KSR906 Product Characteristics

US Market Release Jan-02 Malfunctions 9 NBG Code VVEV

Registered US Implants 37,000 Therapy Function Not Compromised 7 Serial Number Prefix PLF, PLG, 
PLHEstimated Active US Implants 22,000 Electrical Component 7

Normal Battery Depletions 45 Therapy Function Compromised 2 Estimated Longevity See page 79

Advisories None Electrical Interconnect 2

Survival Estimate of Kappa 900 k900.sr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr at 63 mo

% 100.0 100.0 100.0 100.0 99.9 99.9

% 100.0 99.9 99.8 99.4 98.6 98.4
#  28,000 19,000 13,000 6,000 1,000 200

Effective Sample Size

Kappa 900 VDD  KVDD901 Product Characteristics

US Market Release Jan-02 Malfunctions 0 NBG Code VDD

Registered US Implants 1,000 Therapy Function Not Compromised 0 Serial Number Prefix PLE

Estimated Active US Implants 400 Therapy Function Compromised 0 Estimated Longevity See page 79

Normal Battery Depletions 0

Advisories None

Survival Estimate of Kappa 900 k900.vdd July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr at 55 mo

% 100.0 100.0 100.0 100.0 100.0

% 100.0 100.0 100.0 100.0 100.0
#  1,000 500 400 200 100

Effective Sample Size
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52   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Legend  8416, 8417, 8417M, 8418, 8419 Product Characteristics

US Market Release Aug-89 Malfunctions 143 NBG Code SSIRO

Registered US Implants 57,000 Serial Number Prefix XT, WJ, WN, 
ZTEstimated Active US Implants 3,000

Normal Battery Depletions 2,645 Estimated Longevity See page 79

Advisories None

Survival Estimate of legend July 2007
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20181614121086420 21191715131197531

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr 16 yr 17 yr at 205 mo

% 99.9 99.9 99.8 99.8 99.7 99.7 99.6 99.6 99.6 99.6 99.6 99.6 99.6 99.6 99.6 99.6 99.6 99.6
% 99.9 99.7 99.4 98.9 98.3 97.2 94.7 90.6 86.0 81.4 76.8 73.0 69.0 64.6 61.4 57.0 54.9 53.8
#  51,000 46,000 41,000 36,000 31,000 26,000 21,000 17,000 14,000 11,000 8,000 6,000 4,000 3,000 2,000 1,000 200 100

Effective Sample Size

Legend II  8424, 8426, 8427 Product Characteristics

US Market Release Nov-91 Malfunctions 36 NBG Code SSIRO

Registered US Implants 59,000 Serial Number Prefix 2P, 2T, 2U

Estimated Active US Implants 6,000 Estimated Longevity See page 79

Normal Battery Depletions 1,774

Advisories None

Survival Estimate of legend.II July 2007
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20181614121086420 21191715131197531

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr at 183 mo

% 100.0 100.0 100.0 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9
% 99.9 99.7 99.5 99.2 98.8 98.1 97.2 94.8 91.9 89.2 86.0 83.1 79.4 74.8 70.5 69.9
#  52,000 46,000 41,000 35,000 31,000 27,000 23,000 20,000 16,000 12,000 10,000 8,000 5,000 2,000 400 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Minix/Minix ST  8330, 8331, 8331M, 8340, 8341, 8341M, 8342 Product Characteristics

US Market Release Dec-89 Malfunctions 49 NBG Code SSIRO

Registered US Implants 58,000 Serial Number Prefix 2P, 2T, 2U

Estimated Active US Implants 5,000 Estimated Longevity See page 79

Normal Battery Depletions 1,473

Advisories: See page 167 – 1991 Potential 
Delayed Restoration of Permanent Settings

Survival Estimate of Minix July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr 16 yr 17 yr 18 yr

% 100.0 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9
% 99.9 99.7 99.5 99.2 98.7 97.7 95.2 91.9 89.3 87.2 85.5 83.9 82.3 81.1 80.0 79.3 78.0 74.8
#  50,000 43,000 37,000 31,000 26,000 22,000 18,000 14,000 12,000 10,000 9,000 7,000 6,000 4,000 3,000 2,000 1,000 100

Effective Sample Size

Minuet  7107, 7108 Product Characteristics

US Market Release Mar-92 Malfunctions 4 NBG Code DDDCO

Registered US Implants 17,000 Serial Number Prefix 1Z1, 2G1

Estimated Active US Implants 2,000 Estimated Longevity See page 79

Normal Battery Depletions 582

Advisories None
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Survival Estimate of Minuet July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr at 179 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 100.0 100.0 99.8 99.5 98.9 98.2 96.9 94.7 92.1 89.4 86.0 82.7 78.5 73.3 70.8
#  15,000 13,000 12,000 11,000 9,000 8,000 7,000 6,000 5,000 4,000 3,000 2,000 1,000 1,000 100

Effective Sample Size
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54   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Preva D  7068 Product Characteristics

US Market Release Nov-96 Malfunctions 1 NBG Code DDDCO

Registered US Implants 1,000 Serial Number Prefix PIE

Estimated Active US Implants 200 Estimated Longevity See page 79

Normal Battery Depletions 24

Advisories None

Survival Estimate of Preva preva.d July 2007
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109876543210
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 109 mo

% 100.0 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9

% 100.0 99.7 99.1 98.3 98.3 96.4 93.0 92.3 84.1 84.1
#  1,000 1,000 1,000 1,000 400 400 300 200 100 100

Effective Sample Size

Preva DR  7088, 7089 Product Characteristics

US Market Release Jul-96 Malfunctions 3 NBG Code DDD/RO

Registered US Implants 26,000 Serial Number Prefix PGJ, PGK

Estimated Active US Implants 6,000 Estimated Longevity See page 80

Normal Battery Depletions 797

Advisories None
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Survival Estimate of Preva preva.dr July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 128 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 100.0 99.9 99.7 99.5 99.0 98.1 96.6 93.4 87.4 74.4 65.6
#  22,000 20,000 18,000 16,000 14,000 12,000 11,000 8,000 4,000 1,000 200

Effective Sample Size
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55   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Preva SR  8088, 8089 Product Characteristics

US Market Release Jul-96 Malfunctions 1 NBG Code SSI/R

Registered US Implants 18,000 Serial Number Prefix PGL, PGM

Estimated Active US Implants 3,000 Estimated Longevity See page 80

Normal Battery Depletions 347

Advisories None
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Survival Estimate of Preva preva.sr July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 127 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 99.9 99.9 99.6 99.3 98.6 97.5 95.3 93.2 89.2 79.9 74.7
#  15,000 12,000 11,000 9,000 8,000 6,000 5,000 4,000 2,000 1,000 100

Effective Sample Size

Preva ST DR  7078 Product Characteristics

US Market Release Nov-96 Malfunctions 0 NBG Code DDD/RO

Registered US Implants 1,000 Serial Number Prefix PIF

Estimated Active US Implants 100 Estimated Longevity See page 80

Normal Battery Depletions 39

Advisories None

Survival Estimate of Preva preva.st July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 109 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

% 99.7 99.7 99.4 99.4 98.2 97.3 94.2 89.1 78.4 76.9
#  1,000 1,000 1,000 1,000 500 400 300 300 100 100

Effective Sample Size
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56   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Prevail S  8085, 8086 Product Characteristics

US Market Release Oct-95 Malfunctions 1 NBG Code SSI

Registered US Implants 4,000 Serial Number Prefix PGL, PGM

Estimated Active US Implants 1,000 Estimated Longevity See page 80

Normal Battery Depletions 20

Advisories None
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Survival Estimate of Prevail July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 125 mo

% 100.0 100.0 100.0 100.0 99.9 99.9 99.9 99.9 99.9 99.9 99.9
% 99.9 99.9 99.8 99.8 99.2 99.1 98.5 97.5 96.3 95.1 95.1
#  3,000 3,000 2,000 2,000 1,000 1,000 1,000 1,000 1,000 200 100

Effective Sample Size

Prodigy D  7864, 7865, 7866 Product Characteristics

US Market Release Oct-95 Malfunctions 0 NBG Code DDDCO

Registered US Implants 3,000 Serial Number Prefix PDL, PDM, 
PDNEstimated Active US Implants 1,000

Normal Battery Depletions 76 Estimated Longevity See page 80

Advisories None

Survival Estimate of Prodigy prodigy.d July 2007

90 

100 

80 

70 

60 

50 

40 

30 

20181614121086420 21191715131197531

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 127 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 99.9 99.7 99.4 98.8 98.6 97.8 97.1 96.0 91.1 82.3 76.8
#  2,000 2,000 2,000 2,000 2,000 1,000 1,000 1,000 1,000 300 100

Effective Sample Size
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57   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Prodigy DR  7860, 7861, 7862 Product Characteristics

US Market Release Oct-95 Malfunctions 11 NBG Code DDD/RO

Registered US Implants 38,000 Serial Number Prefix PDH, PDJ, 
PDKEstimated Active US Implants 9,000

Normal Battery Depletions 1,127 Estimated Longevity See page 80

Advisories None

Survival Estimate of Prodigy prodigy.dr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 131 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 99.9 99.9 99.8 99.5 98.9 98.1 96.6 93.2 87.1 75.0 62.1
#  33,000 30,000 27,000 24,000 21,000 19,000 16,000 12,000 6,000 1,000 100

Effective Sample Size

Prodigy S  8164, 8165, 8166 Product Characteristics

US Market Release Oct-95 Malfunctions 0 NBG Code SSIC

Registered US Implants 2,000 Serial Number Prefix PEG, PEH, 
PEJEstimated Active US Implants 400

Normal Battery Depletions 23 Estimated Longevity See page 80

Advisories None

Survival Estimate of Prodigy prodigy.s July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 124 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 99.9 99.9 99.8 99.2 99.2 99.2 98.9 97.3 94.5 91.4 88.9
#  2,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 400 200 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Prodigy SR  8158, 8160, 8161, 8162 Product Characteristics

US Market Release Oct-95 Malfunctions 5 NBG Code SSI/R

Registered US Implants 22,000 Serial Number Prefix PEM, PED, 
PEE, PEFEstimated Active US Implants 4,000

Normal Battery Depletions 433 Estimated Longevity See page 80

Advisories None

Survival Estimate of Prodigy prodigy.sr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 129 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 99.8 99.7 99.4 98.9 98.2 97.3 95.9 93.4 89.2 81.1 73.9
#  18,000 16,000 13,000 11,000 9,000 8,000 6,000 5,000 2,000 1,000 100

Effective Sample Size

Sensia DR  SEDR01, SED01 Product Characteristics

US Market Release Jul-06 Malfunctions 0 NBG Code SSI/R

Registered US Implants 10,000 Therapy Function Not Compromised 0 Serial Number Prefix DDD, DDDR

Estimated Active US Implants 9,000 Therapy Function Compromised 0 Estimated Longevity See page 80

Normal Battery Depletions 0

Advisories None

Survival Estimate of SEDR01 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

at 8 mo

% 100.0

% 100.0
#  300

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Sigma 200 DR  SDR203 Product Characteristics

US Market Release Aug-99 Malfunctions 4 NBG Code DDD/RO

Registered US Implants 16,000 Therapy Function Not Compromised 1 Serial Number Prefix PJD

Estimated Active US Implants 8,000 Electrical Component 1 Estimated Longevity See page 80

Normal Battery Depletions 34 Therapy Function Compromised 2

Advisories: See page 160 – 2005 Potential 
Separation of Interconnect Wires

Electrical Component 1

Electrical Interconnect  
(1 malfunction related to advisory)

2

Survival Estimate of Sigma 200 sigma200.dr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 89 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

% 100.0 99.9 99.9 99.8 99.6 99.1 98.2 98.0
# 13,000 12,000 10,000 8,000 6,000 3,000 1,000 200

Effective Sample Size

Sigma 200 SR  SSR203 Product Characteristics

US Market Release Sep-99 Malfunctions 2 NBG Code SSI/R

Registered US Implants 12,000 Therapy Function Not Compromised 0 Serial Number Prefix PJG

Estimated Active US Implants 5,000 Therapy Function Compromised 2 Estimated Longevity See page 80

Normal Battery Depletions 17 Electrical Interconnect  
(2 malfunctions related to advisory)

2

Advisories: See page 160 – 2005 Potential 
Separation of Interconnect Wires

Survival Estimate of Sigma 200 sigma200.sr July 2007
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109876543210
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 89 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

% 100.0 99.9 99.8 99.7 99.5 99.4 98.7 98.7
#  10,000 8,000 6,000 5,000 3,000 2,000 1,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Sigma 300 DR  SDR303, SDR306 Product Characteristics

US Market Release Aug-99 Malfunctions 62 NBG Code DDD/RO

Registered US Implants 104,000 Therapy Function Not Compromised 8 Serial Number Prefix PJD, PJE

Estimated Active US Implants 62,000 Electrical Component 4 Estimated Longevity See page 80

Normal Battery Depletions 111 Electrical Interconnect 3

Advisories: See page 160 – 2005 Potential 
Separation of Interconnect Wires

Possible Early Battery Depletion 1

Therapy Function Compromised 54

Electrical Component 6

Electrical Interconnect  
(27 malfunctions related to advisory)

48

Survival Estimate of Sigma 300 sigma300.dr July 2007
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109876543210
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 92 mo

% 100.0 100.0 100.0 99.9 99.9 99.9 99.9 99.9

% 100.0 99.9 99.9 99.7 99.5 99.2 98.5 98.4
#  86,000 69,000 53,000 38,000 24,000 13,000 3,000 100

Effective Sample Size

Sigma 300 SR  SSR303, SSR306 Product Characteristics

US Market Release Sep-99 Malfunctions 12 NBG Code SSI/R

Registered US Implants 52,000 Therapy Function Not Compromised 1 Serial Number Prefix PJG, PJH

Estimated Active US Implants 25,000 Electrical Component 1 Estimated Longevity See page 80

Normal Battery Depletions 60 Therapy Function Compromised 11

Advisories: See page 160 – 2005 Potential 
Separation of Interconnect Wires

Electrical Component 3

Electrical Interconnect  
(5 malfunctions related to advisory)

8

Survival Estimate of Sigma 300 sigma300.sr July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 90 mo

% 100.0 100.0 100.0 99.9 99.9 99.9 99.9 99.9

% 100.0 99.9 99.8 99.7 99.5 99.0 98.3 98.3
#  39,000 29,000 21,000 14,000 9,000 4,000 1,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Sigma 300 VDD  SVDD303 Product Characteristics

US Market Release Sep-99 Malfunctions 0 NBG Code VDDD

Registered US Implants 1,000 Therapy Function Not Compromised 0 Serial Number Prefix PJD

Estimated Active US Implants 300 Therapy Function Compromised 0 Estimated Longevity See page 80

Normal Battery Depletions 0

Advisories: See page 160 – 2005 Potential 
Separation of Interconnect Wires

Survival Estimate of Sigma 300 sigma300.vdd July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 73 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0
#  1,000 500 400 300 200 100 100

Effective Sample Size

Thera D  7944, 7945, 7946 Product Characteristics

US Market Release Jan-95 Malfunctions 2 NBG Code DDDCO

Registered US Implants 2,000 Serial Number Prefix PBD, PBE, 
PBFEstimated Active US Implants 0

Normal Battery Depletions 175 Estimated Longevity See page 80

Advisories None
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Survival Estimate of Thera thera.d July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 111 mo

% 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.7 99.7
% 99.9 99.8 98.9 97.3 93.5 90.0 82.8 66.7 53.2 47.0

#  2,000 1,000 1,000 1,000 1,000 1,000 1,000 300 100 100
Effective Sample Size

D
ev

ic
e 

Su
rv

iv
al

 P
ro

ba
bi

lit
y 

(%
)

D
ev

ic
e 

Su
rv

iv
al

 P
ro

ba
bi

lit
y 

(%
)



63   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Thera DR-40  7940, 7941, 7942 Product Characteristics

US Market Release Jan-95 Malfunctions 37 NBG Code DDD/RO

Registered US Implants 30,000 Serial Number Prefix PAF, PAP, 
PATEstimated Active US Implants 1

Normal Battery Depletions 3,027 Estimated Longevity See page 80

Advisories None
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Survival Estimate of Thera thera.dr40 July 2007
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 113 mo

% 100.0 100.0 99.9 99.9 99.8 99.8 99.8 99.8 99.8 99.8
% 100.0 99.7 98.5 96.5 93.5 88.7 80.7 66.2 44.0 17.7

#  27,000 24,000 21,000 19,000 16,000 13,000 9,000 5,000 1,000 100

Effective Sample Size

Thera DR-50  7950, 7951, 7952 Product Characteristics

US Market Release Jan-95 Malfunctions 1 NBG Code DDD/RO

Registered US Implants 5,000 Serial Number Prefix PBR, PBV, 
PBWEstimated Active US Implants 400

Normal Battery Depletions 236 Estimated Longevity See page 80

Advisories None
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Survival Estimate of Thera thera.dr50 July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr at 143 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 100.0 100.0 99.7 99.5 99.2 98.5 97.3 95.9 93.0 86.6 74.2 54.9
#  4,000 4,000 3,000 3,000 3,000 2,000 2,000 2,000 1,000 1,000 1,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Thera S  8944, 8945, 8946 Product Characteristics

US Market Release Jan-95 Malfunctions 3 NBG Code SSI/R

Registered US Implants 3,000 Serial Number Prefix PBG, PBH, 
PBJEstimated Active US Implants 100

Normal Battery Depletions 84 Estimated Longevity See page 81

Advisories None
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Survival Estimate of Thera thera.s July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr at 136 mo

% 100.0 100.0 99.9 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8
% 100.0 99.9 99.5 98.4 96.7 95.9 93.2 88.5 79.9 70.0 66.4 66.4
#  2,000 2,000 1,000 1,000 1,000 1,000 1,000 400 300 200 100 100

Effective Sample Size

Thera SR  8940, 8941, 8942 Product Characteristics

US Market Release Jan-95 Malfunctions 16 NBG Code SSI/R

Registered US Implants 14,000 Serial Number Prefix PAU, PAV, 
PAWEstimated Active US Implants 200

Normal Battery Depletions 818 Estimated Longevity See page 81

Advisories None
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Survival Estimate of Thera thera.sr July 2007
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr at 139 mo

% 100.0 99.9 99.9 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8
% 99.8 99.5 99.0 97.7 96.2 93.3 87.7 77.1 64.8 53.3 47.0 46.6
#  12,000 10,000 9,000 8,000 7,000 5,000 4,000 2,000 1,000 1,000 300 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Thera-i D  7964i, 7965i, 7966i Product Characteristics

US Market Release Oct-95 Malfunctions 1 NBG Code DDDCO

Registered US Implants 3,000 Serial Number Prefix PDE, PDF, 
PDGEstimated Active US Implants 1,000

Normal Battery Depletions 114 Estimated Longevity See page 81

Advisories None
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Survival Estimate of Thera-i thera.i.d July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 100.0 99.9 99.6 99.5 99.1 97.6 96.3 93.8 88.2 80.4 70.3
#  3,000 3,000 2,000 2,000 2,000 2,000 1,000 1,000 1,000 400 100

Effective Sample Size

Thera-i DR  7960i, 7961i, 7962i Product Characteristics

US Market Release Oct-95 Malfunctions 50 NBG Code DDD/RO

Registered US Implants 122,000 Serial Number Prefix PDB, PDC, 
PDDEstimated Active US Implants 22,000

Normal Battery Depletions 5,227 Estimated Longevity See page 81

Advisories None
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Survival Estimate of Thera-i thera.i.dr7960 July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr at 137 mo

% 100.0 100.0 100.0 100.0 100.0 99.9 99.9 99.9 99.9 99.9 99.9 99.9
% 100.0 99.9 99.7 99.5 99.0 98.2 96.6 93.1 86.2 73.7 56.2 47.4
#  109,000 99,000 89,000 80,000 71,000 62,000 53,000 42,000 26,000 10,000 2,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Thera-i DR  7968i Product Characteristics

US Market Release Jul-96 Malfunctions 3 NBG Code DDD/RO

Registered US Implants 4,000 Serial Number Prefix PGH

Estimated Active US Implants 400 Estimated Longevity See page 81

Normal Battery Depletions 216

Advisories None
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Survival Estimate of Thera-i thera.i.dr7968 July 2007
	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 112 mo

% 100.0 100.0 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9
% 100.0 99.8 99.5 98.6 97.0 94.1 88.8 76.7 58.6 54.7

#  3,000 3,000 3,000 2,000 2,000 2,000 1,000 1,000 200 100
Effective Sample Size

Thera-i S  8964i, 8965i, 8966i Product Characteristics

US Market Release Oct-95 Malfunctions 1 NBG Code SSIR

Registered US Implants 4,000 Serial Number Prefix PDY, PEA, 
PEBEstimated Active US Implants 1,000

Normal Battery Depletions 45 Estimated Longevity See page 81

Advisories None

Survival Estimate of Thera-i thera.i.s July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 99.9 99.9 99.8 99.3 98.9 98.2 97.5 96.4 93.5 92.8 88.6
#  3,000 3,000 2,000 2,000 2,000 1,000 1,000 1,000 1,000 400 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Thera-i SR  8960i, 8961i, 8962i Product Characteristics

US Market Release Oct-95 Malfunctions 7 NBG Code SSIR

Registered US Implants 50,000 Serial Number Prefix PDU, PDV, 
PDWEstimated Active US Implants 8,000

Normal Battery Depletions 1,133 Estimated Longevity See page 81

Advisories None
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Survival Estimate of Thera-i thera.i.sr July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr at 137 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 100.0 99.9 99.7 99.4 98.9 98.2 97.0 94.7 90.0 83.1 73.9 69.6
#  42,000 37,000 32,000 27,000 23,000 20,000 17,000 13,000 8,000 4,000 1,000 100

Effective Sample Size

Thera-i VDD  8968i Product Characteristics

US Market Release Mar-96 Malfunctions 0 NBG Code VDD

Registered US Implants 5,000 Serial Number Prefix PEC

Estimated Active US Implants 1,000 Estimated Longevity See page 81

Normal Battery Depletions 67

Advisories None
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Survival Estimate of Thera-i thera.i.vdd July 2007

	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at 130 mo

% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
% 100.0 99.8 99.6 99.6 99.3 99.2 99.2 98.5 96.9 90.6 83.6
#  4,000 4,000 3,000 3,000 3,000 2,000 2,000 2,000 1,000 1,000 100

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Versa DR  VEDR01 Product Characteristics

US Market Release Jul-06 Malfunctions 0 NBG Code DDDR

Registered US Implants 11,000 Therapy Function Not Compromised 0 Serial Number Prefix PWH

Estimated Active US Implants 10,000 Therapy Function Compromised 0 Estimated Longevity See page 81

Normal Battery Depletions 0

Advisories None

Survival Estimate of VEDR01 July 2007
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	 Years After Implant	 Excluding Normal Battery Depletion Including Normal Battery Depletion

at 8 mo

% 100.0

% 100.0
#  400

Effective Sample Size
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

D
ev

ic
e 

Su
rv

iv
al

 S
um

m
ar

y 
 c

on
ti

nu
ed

 

co
nt

in
ue

d

Family

Model 
Number

US Market  
Release

Registered  
US Implants

Estimated  
Active US  
Implants

Normal Battery  
Depletions

M
al

fu
nc

ti
on

s
D

ev
ic

e 
Su

rv
iv

al
 P

ro
ba

bi
lit

y 
(%

)  
 

Therapy Function 
Compromised

Therapy  
Function Not 
Compromised 

Total

Ye
ar

s 
A

ft
er

 Im
pl

an
t

1 y
r

2 
yr

3 
yr

4 
yr

5 
yr

6 
yr

7 
yr

8 
yr

10
 y

r
12

 y
r

14
 y

r
16

 y
r

En
Pu

ls
e 

D
R

E1
D

R
21

D
ec

-0
3

2,
0

0
0

1,
0

0
0

1
0

+
0

=
0

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 4

0 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

99
.8

+0
.1/

-0
.5

99
.8

+0
.1/

-0
.5

at
 4

0 
m

o

En
Pu

ls
e 

2 
D

R
E2

D
R

01
, 

E2
D

R
03

, 
E2

D
R

06

Fe
b-

04
10

0,
0

0
0

82
,0

0
0

2
3

+
3

=
6

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 3

9 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 3

9 
m

o

En
Pu

ls
e 

2 
D

R
E2

D
R

21
Fe

b-
04

12
,0

0
0

10
,0

0
0

7
0

+
0

=
0

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
1

99
.8

+0
.1/

-0
.1

99
.8

+0
.1/

-0
.2

En
Pu

ls
e 

2 
D

R
E2

D
R

31
, 

E2
D

R
33

Fe
b-

04
1,

0
0

0
1,

0
0

0
0

0
+

0
=

0
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 2

5 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 2

5 
m

o

En
Pu

ls
e 

2 
 

SR
E2

SR
01

, 
E2

SR
03

, 
E2

SR
06

D
ec

-0
3

25
,0

0
0

19
,0

0
0

3
1

+
2

=
3

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 4

0 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

1
99

.8
+0

.1/
-0

.4
99

.8
+0

.1/
-0

.4
at

 4
0 

m
o

En
Pu

ls
e 

2 
V

D
D

E2
V

D
D

01
D

ec
-0

3
1,

0
0

0
1,

0
0

0
0

0
+

0
=

0
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 2

8 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 2

8 
m

o

En
R

hy
th

m
 

D
R

P1
50

1D
R

M
ay

-0
5

56
,0

0
0

50
,0

0
0

0
11

+
2

=
13

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 2

5 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

1
99

.9
+0

.0
/-

0.
1

at
 2

5 
m

o

Ka
pp

a 
40

0 
D

R
K

D
R4

01
, 

K
D

R4
03

Ja
n-

98
47

,0
0

0
10

,0
0

0
2,

76
7

9
+

12
=

21
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
at

 1
03

 m
o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.8

+0
.0

/-
0.

1
99

.6
+0

.1/
-0

.1
99

.2
+0

.1/
-0

.1
97

.7
+0

.2
/-

0.
2

90
.8

+0
.4

/-
0.

5
62

.8
+1

.0
/-

1.
0

10
.3

+1
.8

/-
1.

6
at

 1
03

 m
o



71   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

D
ev

ic
e 

Su
rv

iv
al

 S
um

m
ar

y 
 c

on
ti

nu
ed

 

co
nt

in
ue

d

Family

Model 
Number

US Market  
Release

Registered  
US Implants

Estimated  
Active US  
Implants

Normal Battery  
Depletions

M
al

fu
nc

ti
on

s
D

ev
ic

e 
Su

rv
iv

al
 P

ro
ba

bi
lit

y 
(%

)  
 

Therapy Function 
Compromised

Therapy  
Function Not 
Compromised 

Total

Ye
ar

s 
A

ft
er

 Im
pl

an
t

1 y
r

2 
yr

3 
yr

4 
yr

5 
yr

6 
yr

7 
yr

8 
yr

10
 y

r
12

 y
r

14
 y

r
16

 y
r

Si
gm

a 
10

0 
S

SS
10

3,
 

SS
10

6
A

ug
-9

9
1,

0
0

0
20

0
3

0
+

0
=

0
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 7

5 
m

o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

0 
– 

20
05

 P
ot

en
ti

al
 S

ep
ar

at
io

n 
of

 In
te

rc
on

ne
ct

 W
ire

s
(0

)
+

(0
)

=
(0

)
In

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

99
.5

+0
.3

/-
1.

4
99

.5
+0

.3
/-

1.
4

98
.5

+1
.0

/-
2.

8
98

.5
+1

.0
/-

2.
8

96
.7

+1
.9

/-
4.

5
at

 7
5 

m
o

(a
dv

is
or

y-
re

la
te

d 
su

bs
et

)

Si
gm

a 
20

0 
D

R
SD

R
20

3
A

ug
-9

9
16

,0
0

0
8,

0
0

0
34

3
+

1
=

4
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
1

10
0.

0
+0

.0
/-

0.
1

10
0.

0
+0

.0
/-

0.
1

10
0.

0
+0

.0
/-

0.
1

at
 8

9 
m

o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

0 
– 

20
05

 P
ot

en
ti

al
 S

ep
ar

at
io

n 
of

 In
te

rc
on

ne
ct

 W
ire

s
(1

)
+

(0
)

=
(1

)
In

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

1
99

.9
+0

.0
/-

0.
1

99
.8

+0
.1/

-0
.1

99
.6

+0
.1/

-0
.2

99
.1

+0
.2

/-
0.

3
98

.2
+0

.4
/-

0.
6

98
.0

+0
.5

/-
0.

7
at

 8
9 

m
o

(a
dv

is
or

y-
re

la
te

d 
su

bs
et

)

Si
gm

a 
20

0 
SR

SS
R

20
3

Se
p-

99
12

,0
0

0
5,

0
0

0
17

2
+

0
=

2
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
1

10
0.

0
+0

.0
/-

0.
1

10
0.

0
+0

.0
/-

0.
1

10
0.

0
+0

.0
/-

0.
1

10
0.

0
+0

.0
/-

0.
1

at
 8

9 
m

o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

0 
– 

20
05

 P
ot

en
ti

al
 S

ep
ar

at
io

n 
of

 In
te

rc
on

ne
ct

 W
ire

s
(2

)
+

(0
)

=
(2

)
In

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
1

99
.9

+0
.1/

-0
.1

99
.8

+0
.1/

-0
.1

99
.7

+0
.1/

-0
.2

99
.5

+0
.2

/-
0.

2
99

.4
+0

.2
/-

0.
3

98
.7

+0
.5

/-
0.

8
98

.7
+0

.5
/-

0.
8

at
 8

9 
m

o
(a

dv
is

or
y-

re
la

te
d 

su
bs

et
)

Si
gm

a 
30

0 
D

R
SD

R
30

3,
 

SD
R

30
6

A
ug

-9
9

10
4,

0
0

0
62

,0
0

0
111


54

+
8

=
62

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
at

 9
2 

m
o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

0 
– 

20
05

 P
ot

en
ti

al
 S

ep
ar

at
io

n 
of

 In
te

rc
on

ne
ct

 W
ire

s
(2

6)
+

(1
)

=
(2

7)
In

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.7

+0
.0

/-
0.

1
99

.5
+0

.1/
-0

.1
99

.2
+0

.1/
-0

.1
98

.5
+0

.2
/-

0.
2

98
.4

+0
.2

/-
0.

3
at

 9
2 

m
o

(a
dv

is
or

y-
re

la
te

d 
su

bs
et

)

Si
gm

a 
30

0 
SR

SS
R

30
3,

 
SS

R
30

6
Se

p-
99

52
,0

0
0

25
,0

0
0

60
11

+
1

=
12

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.9
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
at

 9
0 

m
o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

0 
– 

20
05

 P
ot

en
ti

al
 S

ep
ar

at
io

n 
of

 In
te

rc
on

ne
ct

 W
ire

s
(5

)
+

(0
)

=
(5

)
In

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.8
+0

.0
/-

0.
1

99
.7

+0
.1/

-0
.1

99
.5

+0
.1/

-0
.1

99
.0

+0
.2

/-
0.

2
98

.3
+0

.4
/-

0.
5

98
.3

+0
.4

/-
0.

5
at

 9
0 

m
o

(a
dv

is
or

y-
re

la
te

d 
su

bs
et

)

Si
gm

a 
30

0 
V

D
D

SV
D

D
30

3
Se

p-
99

1,
0

0
0

30
0

0
0

+
0

=
0

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 7

3 
m

o

A
dv

is
or

ie
s:

 s
ee

 p
ag

e 
16

0 
– 

20
05

 P
ot

en
ti

al
 S

ep
ar

at
io

n 
of

 In
te

rc
on

ne
ct

 W
ire

s
(0

)
+

(0
)

=
(0

)
In

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 7

3 
m

o
(a

dv
is

or
y-

re
la

te
d 

su
bs

et
)

T
he

ra
 D

79
44

, 
79

45
, 

79
46

Ja
n-

95
2,

0
0

0
0

17
5

—
—

2
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

99
.9

+0
.0

/-
0.

3
99

.9
+0

.0
/-

0.
3

99
.9

+0
.0

/-
0.

3
99

.9
+0

.0
/-

0.
3

99
.9

+0
.0

/-
0.

3
99

.9
+0

.0
/-

0.
3

99
.9

+0
.0

/-
0.

3
99

.9
+0

.0
/-

0.
3

99
.7

+0
.3

/-
1.

3
at

 111
 m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

99
.9

+0
.1/

-0
.3

99
.8

+0
.2

/-
0.

4
98

.9
+0

.4
/-

0.
7

97
.3

+0
.8

/-
1.

0
93

.5
+1

.3
/-

1.
6

90
.0

+1
.6

/-
2.

0
82

.8
+2

.3
/-

2.
6

66
.7

+3
.5

/-
3.

8
47

.0
+4

.9
/-

5.
1

at
 111

 m
o



76   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007
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IPG  Implantable Pulse Generators, continued

Source: Medtronic Device Registration and Returned Product Analysis 
Data as of July 31, 2007

IP
G

Family

Model 
Number

US Market  
Release

Registered  
US Implants

Estimated  
Active US  
Implants

Normal Battery  
Depletions

M
al

fu
nc

ti
on

s
D

ev
ic

e 
Su

rv
iv

al
 P

ro
ba

bi
lit

y 
(%

)  
 

Therapy Function 
Compromised

Therapy  
Function Not 
Compromised 

Total

Ye
ar

s 
A

ft
er

 Im
pl

an
t

1 y
r

2 
yr

3 
yr

4 
yr

5 
yr

6 
yr

7 
yr

8 
yr

10
 y

r
12

 y
r

14
 y

r
16

 y
r

T
he

ra
-i

 S
89

64
i, 

89
65

i, 
89

66
i

O
ct

-9
5

4,
0

0
0

1,
0

0
0

45
—

—
1

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
3

10
0.

0
+0

.0
/-

0.
3

10
0.

0
+0

.0
/-

0.
3

10
0.

0
+0

.0
/-

0.
3

10
0.

0
+0

.0
/-

0.
3

10
0.

0
+0

.0
/-

0.
3

10
0.

0
+0

.0
/-

0.
3

at
 13

2 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

99
.9

+0
.0

/-
0.

2
99

.9
+0

.1/
-0

.2
99

.8
+0

.1/
-0

.3
99

.3
+0

.3
/-

0.
5

98
.9

+0
.4

/-
0.

6
98

.2
+0

.5
/-

0.
8

97
.5

+0
.7

/-
0.

9
96

.4
+0

.9
/-

1.
2

92
.8

+1
.5

/-
1.

8
88

.6
+2

.5
/-

3.
2

at
 13

2 
m

o

T
he

ra
-i

 S
R

89
60

i, 
89

61
i, 

89
62

i

O
ct

-9
5

50
,0

0
0

8,
0

0
0

1,1
33

—
—

7
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 13

7 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

99
.9

+0
.0

/-
0.

0
99

.7
+0

.1/
-0

.1
99

.4
+0

.1/
-0

.1
98

.9
+0

.1/
-0

.1
98

.2
+0

.2
/-

0.
2

97
.0

+0
.2

/-
0.

2
94

.7
+0

.3
/-

0.
3

83
.1

+0
.8

/-
0.

8
69

.6
+2

.1/
-2

.3
at

 13
7 

m
o

T
he

ra
-i

 
V

D
D

89
68

i
M

ar
-9

6
5,

0
0

0
1,

0
0

0
67

—
—

0
Ex

cl
ud

in
g  

N
or

m
al

 B
at

te
ry

  
D

ep
le

ti
on

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

10
0.

0
+0

.0
/-

0.
0

at
 13

0 
m

o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
1

99
.8

+0
.1/

-0
.2

99
.6

+0
.1/

-0
.3

99
.6

+0
.2

/-
0.

3
99

.3
+0

.2
/-

0.
4

99
.2

+0
.3

/-
0.

4
99

.2
+0

.3
/-

0.
4

98
.5

+0
.4

/-
0.

6
90

.6
+1

.7
/-

2.
1

83
.6

+3
.0

/-
3.

6
at

 13
0 

m
o

V
er

sa
 D

R
V

ED
R

01
Ju

l-
06

11
,0

0
0

10
,0

0
0

0
0

+
0

=
0

Ex
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

at
 8

 m
o

In
cl

ud
in

g  
N

or
m

al
 B

at
te

ry
  

D
ep

le
ti

on

10
0.

0
+0

.0
/-

0.
0

at
 8

 m
o

D
ev

ic
e 

Su
rv

iv
al

 S
um

m
ar

y 
 c

on
ti

nu
ed

 



IP
G

Reference Chart
The longevity estimates provided are mean values calculated for the parameters given. The longevity estimates shown here assume 
a lower rate of 60 ppm, 100% pacing, and pulse width of 0.4 ms unless noted otherwise. The actual longevity achieved for any 
device while implanted will depend on the actual programmed parameters and patient factors, and may differ significantly from 
these estimates. The elective replacement time is indicated via telemetry indication, and rate and mode change to 65 ppm and VVI 
respectively (VOO/65 with magnet), unless noted otherwise.

Family
Model
Number

Estimated Longevity

Elective Replacement IndicatorsAmplitude Setting
500 
Lead Ω

1000 
Lead Ω

Adapta DR ADDR01, 
ADDR03, 
ADDR06, 
ADD01

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.4 
6.0 
4.5

8.2 
7.3 
6.0

**

Adapta DR ADDRS1 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

5.5 
4.3 
3.2

6.1 
5.4 
4.4

**

Adapta DR ADDRL1 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

9.1 
7.4 
5.4

10.1 
9.0 
7.3

**

Adapta SR ADSR01, 
ADSR03, 
ADSR06

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

7.3 
6.4 
5.0

7.8 
7.4 
6.2

**

Adapta VDD ADVDD01 Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

6.2 
5.5 
4.4

6.5 
6.2 
5.4

**

AT500 AT501, 
7253

Low 2.0 V (A, RV) 
Nominal 3.0 V (A, RV) 
High 5.0 V (A, RV)

7.7 
5.8 
3.7

8.3 
7.0 
5.2

Telemetry indication. Pacing mode and rate (magnet and  
non-magnet) as programmed.

Elite 7074,  
7075,  
7076,  
7077

Low 2.5 V, 0.36 ms (A, RV) 
Nominal 3.3 V, 0.36 ms (A, RV) 
High 5.0 V, 0.36 ms (A, RV)

11.8 
8.6 
6.7

13.2 
11.0 
9.4

**

EnPulse DR E1DR01, 
E1DR03, 
E1DR06

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.5 
6.2 
4.4

8.5 
7.6 
5.9

**

EnPulse DR E1DR21 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

5.4 
4.3 
3.0

6.0 
5.4 
4.2

** 

EnPulse 2 DR E2DR01, 
E2DR03, 
E2DR06

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.5 
6.2 
4.4

8.5 
7.6 
5.9

**

EnPulse 2 DR E2DR21 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

5.4 
4.3 
3.0

6.0 
5.4 
4.2

**

EnPulse 2 DR E2DR31, 
E2DR33

Low 2.5 V (A, RV)
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

9.0 
7.4 
5.2

10.1 
9.1 
7.1

**

EnPulse 2 SR E2SR01, 
E2SR03, 
E2SR06

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.2 
6.3 
4.8

7.7 
7.3 
6.1

**

EnPulse 2 VDD E2VDD01 Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

6.1 
5.5 
4.3

6.5 
6.2 
5.4

**

EnRhythm DR P1501DR Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

10.6 
8.0 
5.4

12.3 
10.3 
7.8

**

Kappa 400 DR KDR401, 
KDR403

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.8 
6.4 
5.1

8.5 
7.5 
6.5

**

Kappa 400 SR KSR401, 
KSR403

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

7.9 
6.9 
5.8

8.4 
7.7 
7.0

**

continued**Telemetry indication. Rate and mode change to 65 ppm and VVI respectively (VOO/65 with magnet).

78   Medtronic CRDM Product Performance Report  

IPG  Implantable Pulse Generators, continued

July 31, 2007



IP
G

Family
Model
Number

Estimated Longevity

Elective Replacement IndicatorsAmplitude Setting
500 
Lead Ω

1000 
Lead Ω

Kappa 600 DR KDR601, 
KDR603, 
KDR606

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.7 
6.3 
4.4

8.6 
7.7 
6.0

**

Kappa 600 DR KDR651, 
KDR653

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.7 
6.3 
4.4

8.6 
7.7 
6.0

**

Kappa 700 D KD701, 
KD703, 
KD706

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.7 
6.3 
4.4

8.6 
7.7 
6.0

**

Kappa 700 DR KDR701, 
KDR703, 
KDR706

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.7 
6.3 
4.4

8.6 
7.7 
6.0

**

Kappa 700 DR KDR721 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

5.5 
4.4 
3.0

6.1 
5.5 
4.2

**

Kappa 700 SR KSR701, 
KSR703, 
KSR706

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

7.4 
6.5 
4.9

7.9 
7.5 
6.2

**

Kappa 700 VDD KVDD701 Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

6.2 
5.6 
4.4

6.6 
6.3 
5.3

**

Kappa 800 DR KDR801, 
KDR803

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.7 
6.3 
4.4

8.6 
7.7 
6.0

**

Kappa 900 DR KDR901, 
KDR903, 
KDR906

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.7 
6.3 
4.4

8.6 
7.7 
6.0

**

Kappa 920 DR KDR921 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

5.5 
4.4 
3.0

6.1 
5.5 
4.3

**

Kappa 900 SR KSR901, 
KSR903, 
KSR906

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

7.3 
6.4 
4.9

7.9 
7.4 
6.1

**

Kappa 900 VDD KVDD901 Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

6.2 
5.6 
4.4

6.6 
6.3 
5.4

**

Legend 8416,  
8417,  
8417M,  
8418,  
8419

Low 2.5 V (RV) 
Nominal 3.3 V (RV) 
High 5.0 V (RV)

15.6 
11.3 
9.0

17.7 
14.5 
12.5

If programmed to non-rate responsive mode (e.g. VVI), rate 
decrease of 10% from programmed rate. Telemetry indication.  
If programmed to rate responsive mode (e.g. VVIR), rate change  
to 65 ppm and mode change to VVI. Telemetry indication.

Legend II 8424, 
8426,  
8427

Low 2.5 V, 0.36 ms (RV) 
Nominal 3.3 V, 0.36 ms (RV) 
High 5.0 V, 0.36 ms (RV)

12.9 
9.4 
7.8

14.5 
11.8 
10.5

If programmed to non-rate responsive mode (e.g. VVI), rate 
decrease of 10% from programmed rate. Telemetry indication.  
If programmed to rate responsive mode (e.g. VVIR), rate change  
to 65 ppm and mode change to VVI. Telemetry indication.

Minix 8340,  
8341,  
8341M,  
8342

Low 2.5 V (RV) 
Nominal 3.3 V (RV) 
High 5.0 V (RV)

14.9 
10.2 

7.9

17.3 
13.6 
11.3

Telemetry indication. Rate decrease of 10% from programmed rate.

Minix ST 8330, 
8331,  
8331M

Low 2.5 V (RV) 
Nominal 5.0 V (RV) 
High 8.0 V (RV)

14.9 
7.9 
4.0

17.3 
11.4 
7.0

Telemetry indication. Rate decrease of 10% from programmed rate.

Minuet 7107, 
7108

Low 2.5 V, 0.36 ms (A, RV) 
Nominal 4.0 V, 0.36 ms (A, RV) 
High 5.0 V, 0.36 ms (A, RV)

12.5 
7.7 
4.7

15.6 
10.9 

7.6

**

Preva D 7068 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

10.0 
7.4 
5.4

11.4 
9.5 
7.6

**

Reference Chart  continued

IPG	 Implantable Pulse Generators, continued

continued**Telemetry indication. Rate and mode change to 65 ppm and VVI respectively (VOO/65 with magnet).
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Family
Model
Number

Estimated Longevity

Elective Replacement IndicatorsAmplitude Setting
500 
Lead Ω

1000 
Lead Ω

Preva DR 7088, 
7089

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

9.9 
7.4 
5.4

11.3 
9.4 
7.5

**

Preva SR 8088, 
8089

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

9.8 
8.0 
6.4

10.7 
9.5 
8.1

**

Preva ST DR 7078 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

9.9 
7.4 
5.4

11.3 
9.4 
7.5

**

Prevail S 8085,  
8086

Low 2.5 V, 0.42 ms (RV) 
Nominal 3.3 V, 0.42 ms (RV) 
High 5.0 V, 0.42 ms (RV)

16.4 
10.8 
8.6

19.4 
14.4 
12.4

Telemetry indication. Rate decrease of 10% from programmed rate.

Prodigy D 7864, 
7865,  
7866

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

10.0 
7.4 
5.4

11.4 
9.5 
7.6

**

Prodigy DR 7860, 
7861, 
7862

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

9.9 
7.4 
5.4

11.3 
9.4 
7.5

**

Prodigy S 8164, 
8165, 
8166

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

10.0 
8.1 
6.4

10.9 
9.6 
8.2

**

Prodigy SR 8158,  
8160,  
8161,  
8162

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

9.8 
8.0 
6.4

10.7 
9.5 
8.1

**

Sensia DR SEDR01, 
SED01

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.5 
6.1 
4.5

8.3 
7.4 
6.0

**

Sensia DR SEDRL1 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

9.1 
7.4 
5.4

10.1 
9.0 
7.3

**

Sensia SR SESR01, 
SES01

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

7.3 
6.4 
5.0

7.8 
7.4 
6.2

**

Sigma 100 S SS103, 
SS106

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

10.1 
8.2 
6.4 

11.1
9.8
8.4

**

Sigma 200 DR SDR203 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

10.1 
7.5 
5.5

11.7 
9.6 
7.8

**

Sigma 200 SR SSR203 Low 2.5 V (RV)  
Nominal 3.5 V (RV)  
High 5.0 V (RV)

10.1 
8.2 
6.4

11.1 
9.8 
8.4

**

Sigma 300 DR SDR303, 
SDR306

Low 2.5 V (A, RV)  
Nominal 3.5 V (A, RV)  
High 5.0 V (A, RV)

10.1
7.5
5.5

11.7
9.6
7.8 

**

Sigma 300 SR SSR303, 
SSR306

Low 2.5 V (RV)  
Nominal 3.5 V (RV) 
High 5.0 V (RV)  

10.1
8.2
6.4

11.1
9.8
8.4

**

Sigma 300 VDD SVDD303 Low 2.5 V (RV) 
Nominal 3.5 V (RV)  
High 5.0 V (RV)

8.9
7.3
5.8

9.7
8.6
7.4

**

Thera D 7944, 
7945, 
7946

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.6 
5.5 
3.7

8.8 
7.1 

5.6

**

Thera DR-40 7940, 
7941, 
7942

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.6 
5.5 
3.7

8.7 
7.0 
5.6

**

Thera DR-50 7950, 
7951, 
7952

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

12.2 
9.1 
6.7

14.0 
11.6 
9.3

**

Reference Chart  continued

continued**Telemetry indication. Rate and mode change to 65 ppm and VVI respectively (VOO/65 with magnet).
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Family
Model
Number

Estimated Longevity

Elective Replacement IndicatorsAmplitude Setting
500 
Lead Ω

1000 
Lead Ω

Thera S 8944, 
8945, 
8946

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

7.5 
6.1 

4.8

8.2 
7.2 
6.2

**

Thera SR 8940, 
8941, 
8942

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

7.4 
6.0 
4.8

8.0 
7.1 
6.1

**

Thera-i D 7964i, 
7965i, 
7966i

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

10.0 
7.4 
5.4

11.4 
9.5 
7.6

**

Thera-i DR 7960i, 
7961i, 
7962i

Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

9.9 
7.4 
5.4

11.3 
9.4 
7.5

**

Thera-i DR 7968i Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.2 
5.4 
3.9

8.3 
6.9 
5.5

**

Thera-i S 8964i, 
8965i, 
8966i

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

10.0 
8.1 
6.4

10.9 
9.6 
8.2

**

Thera-i SR 8960i, 
8961i, 
8962i

Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

9.8 
8.0 
6.4

10.7 
9.5 
8.1

**

Thera-i VDD 8968i Low 2.5 V (RV) 
Nominal 3.5 V (RV) 
High 5.0 V (RV)

11.5 
9.6 
7.7

12.4 
11.1 
9.7

**

Versa DR VEDR01 Low 2.5 V (A, RV) 
Nominal 3.5 V (A, RV) 
High 5.0 V (A, RV)

7.5 
6.1 
4.5

8.3 
7.4 
6.0

**

Reference Chart  continued

**Telemetry indication. Rate and mode change to 65 ppm and VVI respectively (VOO/65 with magnet).
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Medtronic CRDM has tracked lead survival for over 20 years with its multicenter chronic lead studies. 

Method for Estimating ������ �������������Lead Performance  

Leads Performance Analysis

Implanted leads operate in the challenging 
biochemical environment of the human body and the 
body’s response to foreign objects. Implanted leads are 
also subject to mechanical stresses associated with 
heart motion, body motion, and patient anatomy.

In this environment, pacemaker and defibrillation 
leads cannot be expected to last forever. While IPGs 
and ICDs have a battery that will deplete after a 
predictable length of time, a lead’s longevity cannot be 
predicted nor are there simple indicators that a lead 
is approaching the end of its service life. Therefore, 
regular monitoring while implanted, and evaluation 
of lead integrity upon IPG or ICD replacement, is 
necessary to determine if a lead may be approaching 
the end of its service life.

Returned Product Analysis Shortfalls

All leads and lead segments returned to Medtronic 
are analyzed to determine whether or not they 
meet performance limits established by Medtronic. 
Although returned product analyses are valuable for 
gaining insight into lead failure mechanisms, this 
data cannot be used by itself for determining the 
survival probability of leads because only a small 
fraction of leads are explanted and returned for 
analysis. Additionally, those leads which are returned 
cannot be assumed to be statistically representative 
of the performance of the total population for a given 
lead model. Partial or total lead extraction can result 
in significant damage to a lead, making a definitive 
analysis of a suspected failure and its cause impossible. 
Thus, lead survival probabilities are more appropriately 
determined through a clinical surveillance study. 
Although returned product analysis results are 
presented in this report, Medtronic tracks lead survival 
through its System Longevity Study.

System Longevity Study (SLS)

The SLS is a prospective, multicenter study designed to 
monitor the performance of market-released cardiac 
therapy products. The SLS is the unification of the 
Chronic Lead Study (CLS) for pacing leads and the 

Tachyarrhythmia Chronic Systems Study (TCSS) 
for ICD leads, which have been ongoing in several 
geographies since 1983 and 1991, respectively. More 
than 35 centers participating as CLS study sites or 
TCSS study sites, or both, are expected to complete the 
unification to become SLS study sites in 2007. Through 
these studies, Medtronic has over 20 years of lead data 
from over 70,000 leads studied. More than 19,000 of 
these leads are currently active.

Patients are eligible for enrollment in the study if 

1 	� They are within 6 months post-implant of a 
Medtronic market-released lead connected to a 
market-released CRT, ICD, or IPG device, and the 
lead is used for a pacing, sensing, or defibrillation 
application, or 

2 	�They participated in a qualifying study of a  
market-released Medtronic cardiac therapy product; 
complete implant and follow-up data are available; 
and the data is appropriately and legally released for 
use in the study.

Lead Complications

The SLS complication criteria are defined below.  
These criteria do not, however, enable a lead integrity 
or “hardware” failure to be conclusively differentiated 
from other clinical events such as an undetected lead 
dislodgement, exit block, or concurrent pulse generator 
failure manifested as a sensing or capture problem.

A lead-related complication is considered to have 
occurred if at least one of the following clinical 
observations is reported and at least one of the 
following clinical actions is made 30 days or more  
after the implant.

Clinical Observations
■	 Failure to capture

■	 Failure to sense/undersensing

■	 Oversensing

■	 �Abnormal pacing impedance (based on lead model, 
but normal range is typically 200-3000 ohms)

■	 �Abnormal defibrillation impedance (based on lead 
model, but normal range is typically 20-200 ohms)

■	 �Insulation breach, observed visually, that has 
degraded system performance

continued
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The Standard Actuarial Method is used to determine estimates of lead survival.

Method for Estimating Lead Performance  continued  

■	 �Conductor fracture, observed visually or 
radiographically

■	 Extracardiac stimulation
■	 Cardiac perforation
■	 Lead dislodgement

Clinical Actions
■	 Lead surgically abandoned/capped

■	 Lead electrically abandoned/capped

■	 Lead explanted

■	 Lead replaced

■	 �Polarity reprogrammed (i.e., bipolar to unipolar; 
unipolar to bipolar)

■	 �Lead use continued based on medical judgment 
despite a known clinical performance issue

■	 �Other lead-related surgery performed (e.g., lead 
mechanical alteration or unsuccessful repositioning)

Note:  Successful lead repositioning is not a qualifying action. 

Methods

The performance of leads is expressed in terms of 
lead survival estimates, where “survival” refers to the 
function of the lead, not the survival of the patient. 
These survival estimates are intended to illustrate the 
probability that a lead will survive for a given number 
of years without a lead-related complication.

The survival estimates are determined from the 
analysis of the data collected through the SLS. These 
data are presented graphically and numerically.

The SLS protocol requires regular follow-up reporting 
on all leads actively followed in the study. Each study 
center must inform Medtronic whenever a lead 
complication has occurred or when a patient is no 
longer participating in the study. Under the study 
protocol, each lead is assumed to be normally active 
unless a lead-related complication is confirmed, the 
lead is electively abandoned or explanted, or the patient 
is no longer available for follow-up. The data analyses 
assume that the patient is still part of the study and 
there are no lead complications at the time of the 
report cutoff date unless specifically reported by the 
center or by correlation with returned product analysis. 
Implant times are calculated from the implant date to 
the earlier of the complication date, out-of-service date 
(for example, patient leaves the study or the lead is no 
longer being used), or the cutoff date of the report.  

If a lead experiences more than one complication,  
the first is used to calculate survival time; although  
all complications associated with a lead are reported  
in PPR tables.

Of the several different statistical methods available for 
survival analysis, the Standard Actuarial Method, with 
suspensions assumed distributed across the intervals 
(Cutler-Ederer Method), is used to determine estimates 
of lead survival. This method is commonly used by 
medical researchers and clinicians.

On the following pages, each graph includes a survival 
curve where events include qualifying lead-related 
complications. This survival estimate is a good 
representation of the probability a lead will survive  
a period of time without a lead-related complication. 
For example, if a survival probability is 95% after  
5 years of service, then the lead has a 5% chance of 
experiencing a lead-related complication in the first  
5 years following implant.

Since the survival estimate can become very imprecise 
with small effective sample sizes, Medtronic truncates 
the survival curve when the number of leads entering 
an interval is less than 50 leads. When the number of 
leads entering an interval reaches 50, the next data 
point is added to the survival curve.

Although the report provides tabular data in one year 
intervals, the curves are actually computed and plotted 
using three-month intervals.

The data in the tables is rounded to the nearest tenth 
of one percent. Occasionally, a graph may show 100% 
survival, but have 1 or more complications. This occurs 
because even with the complications, the data rounds 
to 100%.

The survival curves are statistical estimates. As 
performance experience accumulates, the estimation 
improves. Confidence intervals are provided as 
a way to indicate the degree of certainty of the 
estimates. Greenwood’s formula is used to calculate 
corresponding 95% confidence intervals for the 
standard errors, and the complementary log-log 
method is used to produce the confidence bounds.

continued
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Method for Estimating Lead Performance  continued  

Sample Size and How the Population  
and Population Samples Are Defined

The population sample from which the survival 
estimates are derived is comprised of the patients 
successfully enrolled in the SLS as of the report  
cutoff date. The number of enrolled implants is listed 
for each model.

This sample based on SLS enrollments is considered 
to be representative of the worldwide population, and 
therefore the survival estimates shown in this report 
should be representative of the performance worldwide 
of these models.

In general, a model or model family will be included 
in this report when more than 100 leads have been 
enrolled and no fewer than 50 leads followed for at least 
6 months. Models will remain in the report as long as 
Medtronic estimates at least 500 leads remain active in 
the United States, based on estimated US implants.

Chronic Lead Data Resolution

Because an accurate estimate of lead survival depends 
on an accurate estimate of the number of leads in 
service, it is important not to overstate the number of 
devices in service. Since the inception of the CLS and 
TCSS studies, the mechanism of patient follow-up 
has changed due to evolution in hospital follow-up 
practices and extrinsic issues such as the impact of 
the Health Insurance Portability and Accountability 
Act for US centers. As a result, some patients who 
were thought to be active participants in the study 
are actually no longer available for study follow-up. 
Therefore, Medtronic has initiated an additional data 
resolution process to verify lead status for all active 
study patients. This process is ongoing and is  
expected to conclude in 2007. Combined with our 

prospective study monitoring practices, this process 
aligns with our continuous efforts to improve product 
performance reporting. The survival curves in this 
edition of the Product Performance Report reflect this 
additional process.

This data resolution process can change survival 
estimates when patients in whom leads were thought 
to be active at the time of the previous analysis have 
since been determined to no longer be available for 
follow-up. This has the effect of shortening the curve 
if leads that were previously presumed to be among 
those with the longest survival are no longer active 
at that time. Such a determination also decreases the 
number of leads remaining in the analysis cohort, 
which generally lowers the estimated probability of 
survival.

As the data resolution process proceeds, survival curves 
can change from one issue of the PPR to the next. For 
example, as noted in the figure below, the curve  
for the ventricular lead model 4016 extends to 8 years 
with an estimated survival probability of 89.7% in 
the 2004 Second Edition PPR, but extends to 6.5 years 
with an estimated survival probability of 90.5% in 
the 2005 First Edition. In contrast, the curve for the 
ventricular lead model 6962 extends to 20.75 years 
with an estimated survival probability of 91.3% in the 
2004 Second Edition, but extends to 20 years with an 
estimated survival probability of 90.1% in the 2005 
First Edition. The confidence intervals at the ends of 
the curves are included here for consistency with those 
in the rest of the report. In general, these confidence 
intervals are not statistically comparable for assessing 
whether survival probability has changed between 
different editions of the PPR.

continued
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Method for Estimating Lead Performance  continued  

Returned Product Analysis Results

Every lead or lead portion returned to Medtronic 
receives an analysis. Although the returned product 
analysis data is not used to generate the survival 
estimates, the data provides valuable insight into the 
causes of lead malfunction.

For reporting returned product analysis results, 
Medtronic CRDM considers a lead as having 
malfunctioned whenever the analysis shows that 
any parameter was outside the performance limits 
established by Medtronic while implanted and in 
service. To be considered a malfunction for returned 
product analysis reporting, the lead must have been 
returned to Medtronic and analyzed.

Lead malfunctions are divided into three categories: 
Implant Damage, Electrical, and Other. Typical 
examples of implant damage are stylet perforation, 
cut or torn insulation, bent or distorted conductors, 
over-retracted helixes, and conductor fracture due to 
overtorquing. An electrical malfunction is defined 
as a hardware malfunction resulting in a break in 
the insulation or a break in the conductor that could 
affect the electrical performance of the lead. A break 
in the insulation is defined as a breach allowing 
entry of body fluids, or inappropriate current flow 
between the conductors, or between the conductor and 
the body. Examples include cuts, tears, depressions, 
environmental stress cracking (ESC), and metal ion 
oxidation (MIO). A break in the conductor of a lead 
is defined as the loss of continuity in the metallic 
components that could interrupt the current flow or 
voltage. Examples include fractured conductors and 
defective crimps.

Leads damaged after explant or damaged due to failure 
to heed warnings or contraindications in the labeling 
are not considered device malfunctions.

A lead subject to a safety advisory is not considered 
to have malfunctioned unless it has been returned 
to Medtronic CRDM and found, through analysis, to 
actually have performed outside the performance 
limits established by Medtronic.

For leads designed for either ventricular or atrial use, 
the numbers listed in the Returned Product Analysis 
tables include both.

Estimated Number of Implanted  
and Active Leads in the United States

In addition to providing the number of leads enrolled 
in the SLS, this report also provides estimates for the 
number of leads implanted in the United States and 
the number remaining active in the United States. The 
number of US implants is estimated based on the total 
number of leads sold in the United States. The number 
of active implants is estimated using the total number 
of leads sold and projections for normal patient 
mortality, elective replacement, and lead failure. The 
number of implanted leads and active leads is adjusted 
for underreporting of patient mortality, elective 
replacement, and lead failure.

The numbers of malfunctions listed in the Returned 
Product Analysis tables are the actual numbers 
confirmed in the returned product analysis. The 
numbers of complications listed in the complications 
tables are the actual numbers observed in the SLS.

Some lead models do not have a survival curve 
presented in this report. These lead models do not  
have a survival curve because they have insufficient 
sample size in the System Longevity Study. Returned 
Product Analysis results for these models are included 
here for reference and comparison.

Medtronic urges all physicians to return explanted product and to notify Medtronic  
when a product is no longer in use, regardless of reason for explant or removal from use.
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2187  Attain Product Characteristics

US Market Release Aug-01 Serial Number Prefix LEY Returned Product Analysis

Implant Damage 7
Electrical Malfunction 0

Other 16

Estimated US Implants 17,200 Type and/or Fixation Transvenous, Left Ventricular Cardiac  
Vein, Distal Continuous Curve

Estimated US Active 10,700 Polarity Unipolar

Advisories None Steroid No

System Longevity Study Results Qualifying Complications 1 Total

Number of Leads Enrolled in Study 133 Failure to Capture 1
Cumulative Months of Follow-Up 5,162

Survival Estimate of Attain OTW Lead Model 2187 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr at 42 mo

% 99.1 99.1 99.1 99.1
# 107 87 61 48

Effective Sample Size

2188  Attain Product Characteristics

US Market Release Aug-01 Serial Number Prefix LEB Returned Product Analysis

Implant Damage 1
Electrical Malfunction 1

Other 0

Estimated US Implants 2,800 Type and/or Fixation Transvenous, Coronary Sinus/ 
Cardiac Vein, Canted

Estimated US Active 1,500 Polarity Bipolar

Advisories None Steroid No

System Longevity Study Results Qualifying Complications 1 Total

Number of Leads Enrolled in Study 14 Extra Cardiac Stimulation 1
Cumulative Months of Follow-Up 356

Survival estimate not available due to insufficient sample size
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4193  Attain Product Characteristics

US Market Release May-02 Serial Number Prefix BAA Returned Product Analysis

Implant Damage 59
Electrical Malfunction 17

Other 63

Estimated US Implants 104,700 Type and/or Fixation Transvenous, Left Ventricular Cardiac 
Vein, Distal Double Curve

Estimated US Active 78,600 Polarity Unipolar

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 28 Total

Number of Leads Enrolled in Study 671 Conductor Fracture 1
Cumulative Months of Follow-Up 17,788 Extra Cardiac Stimulation 4

Failure to Capture 9
Lead Dislodgement 11

Unspecified Clinical Failure 3

Survival Estimate of Attain OTW Lead Model 4193 Jul 2007

90

100

80

70

60

50

40

30

20

10

109876543210
	 Years After Implant 

1 yr 2 yr 3 yr 4 yr at 54 mo

% 95.9 95.5 95.2 95.2 95.2
# 463 339 216 86 42

Effective Sample Size

4194  Attain Product Characteristics

US Market Release Aug-04 Serial Number Prefix LFG Returned Product Analysis

Implant Damage 62
Electrical Malfunction 1

Other 6

Estimated US Implants 57,600 Type and/or Fixation Transvenous, Left Ventricular  
Cardiac Vein, Distal Double Curve 

Estimated US Active 50,500 Polarity Bipolar

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 3 Total

Number of Leads Enrolled in Study 318 Failure to Capture 1
Cumulative Months of Follow-Up 4,693 Lead Dislodgement 2

Survival Estimate of Attain OTW Lead Model 4194 Jul 2007
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% 100.0 97.1
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Device Survival Probability (%)   

Years After Implant

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr

2187 Attain Aug-01 133 1 5,162 99.1
 +0.8/-5.3

99.1
+0.8/-5.3

99.1
+0.8/-5.3

99.1
+0.8/-5.3 
at 42 mo

2188 Attain Aug-01 14 1 356

4193 Attain May-02 671 28 17,788 95.9
+1.4/-1.9

95.5
+1.4/-2.1

95.2
+1.5/-2.2

95.2
+1.5/-2.2

95.2
+1.5/-2.2 
at 54 mo

4194 Attain Aug-04 318 3 4,693 100.0 97.1
+2.0/-6.4

Returned Product Analysis Summary 

Model
Number Family

US Market
Release

Estimated  
US Implants

Estimated  
US Active

Implant  
Damage

Electrical
Malfunction Other

2187 Attain Aug-01 17,200 10,700 7 0 16

2188 Attain Aug-01 2,800 1,500 1 1 0

4193 Attain May-02 104,700 78,600 59 17 63

4194 Attain Aug-04 57,600 50,500 62 1 6

Lead Survival Summary  (95% Confidence Interval)

Model
Number Family Type Insulation

Conductor 
Material

Tip 
Electrode

Connector 
Type

2187 Attain Transvenous 
Cardiac Vein 
Preformed Body

Polyurethane 
(55D)

MP35N Platinized 
Platinum

IS-1 UNI

2188 Attain Transvenous 
Cardiac Vein 
Preformed Body

Polyurethane 
(55D)

MP35N Platinized 
Platinum

IS-1 BI

4193 Attain Transvenous 
Cardiac Vein 
Preformed Body

Polyurethane 
(55D)

MP35N Platinized 
Platinum

IS-1 UNI

4194 Attain Transvenous 
Cardiac Vein 
Preformed Body

Polyurethane 
(55D)/ 
Silicone (4719)

MP35N Platinum Alloy IS-1 BI

Reference Chart

Left-Heart Leads  continued

July 31, 2007

Source: System Longevity Study 
Data as of January 31, 2007

Source: Returned Product Analysis 
Data as of January 31, 2007

Survival estimate not available due to insufficient sample size
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Defibrillation Leads  

6721, 6921  Epicardial Patch  Product Characteristics

US Market Release Feb-93 Serial Number Prefix TBH, TBG, TBB, TAD, TAC, or TAB Returned Product Analysis

Implant Damage 5
Electrical Malfunction 79

Other 0

Estimated US Implants 9,000 Type and/or Fixation Epicardial Defib Patch, Suture

Estimated US Active 2,100 Polarity Defib Electrode only

Advisories None Steroid No

System Longevity Study Results Qualifying Complications 28 Total

Number of Leads Enrolled in Study 407 Conductor Fracture 20
Cumulative Months of Follow-Up 18,070 Failure to Capture 2

Impedance Out of Range 3
Insulation (not further defined) 3

Survival Estimate of Epicardial Patch Models 6721, 6921 Jul 2007

6721   93.4% 

6921   79.5% 
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	 Years After Implant	 Lead Group Overall Individual Lead Models 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr

% 100.0 98.6 96.0 95.0 91.6 84.3 81.9 81.9
# 297 248 192 151 124 81 60 49

Effective Sample Size of Lead Group Overall

6930  Sprint Fidelis Product Characteristics

US Market Release Jun-04 Serial Number Prefix LFK Returned Product Analysis

Implant Damage 0
Electrical Malfunction 0

Other 0

Estimated US Implants 300 Type and/or Fixation Transvenous, Vent, Defib and Pace/
Sense, Tines

Estimated US Active 300 Polarity True Bipolar/One Coil

Advisories 1 Steroid Yes
see page 159 – 2007 Potential 
Conductor Wire Fracture

System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 1

Cumulative Months of Follow-Up 4

Survival estimate not available due to insufficient sample size
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6931  Sprint Fidelis Product Characteristics

US Market Release Sep-04 Serial Number Prefix LFL Returned Product Analysis

Implant Damage 19
Electrical Malfunction 39

Other 0

Estimated US Implants 7,100 Type and/or Fixation Transvenous, Vent, Defib and Pace/
Sense, Screw-in

Estimated US Active 6,300 Polarity True Bipolar/One Coil

Advisories 1 Steroid Yes
see page 159 – 2007 Potential 
Conductor Wire Fracture

System Longevity Study Results Qualifying Complications 1 Total

Number of Leads Enrolled in Study 212 Lead Dislodgement 1
Cumulative Months of Follow-Up 2,195

Survival Estimate of Sprint Fidelis Lead Model 6931 Jul 2007
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	 Years After Implant 

1 yr

% 99.5
# 44

Effective Sample Size

6932  Sprint Product Characteristics

US Market Release Aug-96 Serial Number Prefix TCA Returned Product Analysis

Implant Damage 16
Electrical Malfunction 37

Other 7

Estimated US Implants 15,300 Type and/or Fixation Transvenous, Vent, Defib and Pace/
Sense, Tines

Estimated US Active 6,500 Polarity True Bipolar/One Coil

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 8 Total

Number of Leads Enrolled in Study 410 Extra Cardiac Stimulation 1
Cumulative Months of Follow-Up 19,557 Failure to Capture 2

Failure to Sense 2
Oversensing 3

Survival Estimate of Sprint RV Lead Model 6932 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 99 mo

% 99.4 98.4 98.4 98.4 97.7 97.7 97.7 96.4 96.4  
# 310 251 218 177 143 118 86 58 49

Effective Sample Size

Defibrillation Leads  continued
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6933, 6937, 6937A, 6963  SVC/CS Product Characteristics

US Market Release Dec-93 Serial Number Prefix TAT, TBU, or TAF Returned Product Analysis

Implant Damage 31
Electrical Malfunction 192

Other 13

Estimated US Implants 17,400 Type and/or Fixation Transvenous CS or SVC Defib

Estimated US Active 5,600 Polarity One Defib Coil

Advisories None Steroid No

System Longevity Study Results Qualifying Complications 23 Total

Number of Leads Enrolled in Study 966 Conductor Fracture 14 Lead Dislodgement 1
Cumulative Months of Follow-Up 47,123 Failure to Capture 1 Unspecified Clinical Failure 3

Impedance Out of Range 2
Insulation (not further defined) 2

Survival Estimate of Transvene SVC/CS Models 6933, 6937 and 6937A, 6963 Jul 2007
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20 18 16 14 12 10 8 6 4 2 0 21 19 17 15 13 11 9 7 5 3 1 

	 Years After Implant	 Lead Group Overall Individual Lead Models 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr
at  
141 mo

% 99.6 99.2 99.2 98.6 97.0 96.4 95.2 94.6 93.9 92.8 92.8 92.8
# 720 596 497 408 326 246 183 139 97 70 58 49

Effective Sample Size  

6936, 6966  Transvene Product Characteristics

US Market Release Dec-93 Serial Number Prefix TAV or TAL Returned Product Analysis

Implant Damage 90
Electrical Malfunction 457

Other 19

Estimated US Implants 24,600 Type and/or Fixation Transvenous, Vent, Defib and  
Pace/Sense, Screw-in

Estimated US Active 5,900 Polarity True Bipolar/One Coil

Advisories None Steroid No

System Longevity Study Results Qualifying Complications 143 Total

Number of Leads Enrolled in Study 1,349 Conductor Fracture 17 Oversensing 90
Cumulative Months of Follow-Up 66,656 Extra Cardiac Stimulation 2 Unspecified Clinical Failure 5

Failure to Capture 8
Failure to Sense 4

Impedance Out of Range 4
Insulation (not further defined) 13

6966   61.7% 
6936   63.2% 

Survival Estimate of Trandene RV Models 6936, 6966 Jul 2007
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	 Years After Implant	 Lead Group Overall Individual Lead Models 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr
at  
141 mo

% 99.2 98.4 97.0 96.0 92.8 87.5 79.5 75.5 70.0 66.6 64.1 63.1
# 1,042 861 710 580 471 352 249 195 138 94 67 48

Effective Sample Size

Defibrillation Leads  continued
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6939, 6999  Sub-Q Patch Product Characteristics

US Market Release Dec-93 Serial Number Prefix TBA or TAP Returned Product Analysis

Implant Damage 4
Electrical Malfunction 32

Other 1

Estimated US Implants 4,300 Type and/or Fixation Subcutaneous Defib Patch, Suture

Estimated US Active 900 Polarity Defib Electrode Only

Advisories None Steroid No

System Longevity Study Results Qualifying Complications 20 Total

Number of Leads Enrolled in Study 384 Conductor Fracture 10
Cumulative Months of Follow-Up 17,668 Failure to Capture 2

Insulation (not further defined) 6
Unspecified Clinical Failure 2

Survival Estimate of Transvene Sub-Q Patch Models 6939, 6999 Jul 2007

6939   92.7% 

6999   82.7% 
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	 Years After Implant	 Lead Group Overall Individual Lead Models 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr

% 99.1 98.7 98.2 98.2 94.2 91.2 87.8 84.7
# 277 228 194 157 126 88 63 50

Effective Sample Size of Lead Group Overall

6942  Sprint Product Characteristics

US Market Release Jul-97 Serial Number Prefix TCB Returned Product Analysis

Implant Damage 31
Electrical Malfunction 37

Other 5

Estimated US Implants 18,100 Type and/or Fixation Transvenous, Vent, Defib and  
Pace/Sense, Tines

Estimated US Active 8,300 Polarity Integrated Bipolar/Two Coils

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 7 Total

Number of Leads Enrolled in Study 352 Conductor Fracture 1
Cumulative Months of Follow-Up 14,621 Failure to Sense 1

Lead Dislodgement 1
Oversensing 3

Unspecified Clinical Failure 1

Survival Estimate of Sprint RV Lead Model 6942 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 87 mo

% 98.9 98.9 97.8 97.2 96.3 96.3 96.3 96.3
# 247 200 155 128 108 84 61 53

Effective Sample Size

Defibrillation Leads  continued
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6943  Sprint Product Characteristics

US Market Release Oct-97 Serial Number Prefix TCE Returned Product Analysis

Implant Damage 50
Electrical Malfunction 63

Other 8

Estimated US Implants 21,300 Type and/or Fixation Transvenous, Vent, Defib and  
Pace/Sense, Screw-in

Estimated US Active 9,900 Polarity True Bipolar/One Coil

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 45 Total

Number of Leads Enrolled in Study 1,309 Conductor Fracture 8 Lead Dislodgement 1
Cumulative Months of Follow-Up 60,060 Failure to Capture 4 Oversensing 22

Failure to Sense 3 Unspecified Clinical Failure 3
Impedance Out of Range 3

Insulation (not further defined) 1

Survival Estimate of Sprint RV Lead Model 6943 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 99 mo

% 98.8 98.1 97.1 96.5 95.3 94.8 94.8 94.1 94.1
# 1,073 942 770 577 414 258 140 66 47

Effective Sample Size

6944  Sprint Quattro Product Characteristics

US Market Release Dec-00 Serial Number Prefix TDC Returned Product Analysis

Implant Damage 23
Electrical Malfunction 31

Other 8

Estimated US Implants 28,600 Type and/or Fixation Transvenous, Vent, Defib and  
Pace/Sense, Tines

Estimated US Active 18,700 Polarity True Bipolar/Two Coils

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 3 Total

Number of Leads Enrolled in Study 170 Oversensing 2
Cumulative Months of Follow-Up 6,374 Unspecified Clinical Failure 1

Survival Estimate of Sprint RV Lead Model 6944 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr at 54 mo

% 100.0 100.0 98.9 97.5 95.8
# 124 104 83 62 51

Effective Sample Size
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6945  Sprint Product Characteristics

US Market Release Sep-97 Serial Number Prefix TDA Returned Product Analysis

Implant Damage 197
Electrical Malfunction 90

Other 11

Estimated US Implants 44,000 Type and/or Fixation Transvenous, Vent, Defib and  
Pace/Sense, Screw-in

Estimated US Active 21,800 Polarity Integrated Bipolar/Two Coils

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 20 Total

Number of Leads Enrolled in Study 1,158 Conductor Fracture 2 Impedance Out of Range 2
Cumulative Months of Follow-Up 51,615 Extra Cardiac Stimulation 1 Oversensing 9

Failure to Capture 1 Unspecified Clinical Failure 1
Failure to Sense 4

Survival Estimate of Sprint RV Lead Model 6945 Jul 2007
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109876543210
	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 99 mo

% 99.6 99.1 99.0 98.3 97.4 96.9 96.9 95.5 95.5
# 912 746 623 489 383 274 153 58 47

Effective Sample Size

6947  Sprint Quattro Secure  Product Characteristics

US Market Release Nov-01 Serial Number Prefix TDG Returned Product Analysis

Implant Damage 228
Electrical Malfunction 90

Other 12

Estimated US Implants 130,500 Type and/or Fixation Transvenous, Vent, Defib and  
Pace/Sense, Screw-in

Estimated US Active 92,300 Polarity True Bipolar/Two Coils

Advisories None Steroid Yes

System Longevity Study Results Qualifying Complications 15 Total

Number of Leads Enrolled in Study 1,354 Conductor Fracture 2 Lead Dislodgement 3
Cumulative Months of Follow-Up 45,712 Failure to Sense 1 Oversensing 5

Impedance Out of Range 1 Unspecified Clinical Failure 2
Insulation (not further defined) 1

Survival Estimate of Sprint Quattro Lead Model 6947 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr at 63 mo

% 99.3 99.2 98.8 98.3 98.3 98.3
# 1,059 906 652 320 82 40

Effective Sample Size

Defibrillation Leads  continued
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6948  Sprint Fidelis Product Characteristics

US Market Release Sep-04 Serial Number Prefix LFH Returned Product Analysis

Implant Damage 8
Electrical Malfunction 5

Other 3

Estimated US Implants 9,500 Type and/or Fixation Transvenous, Vent, Defib and Pace/
Sense, Tines

Estimated US Active 8,500 Polarity True Bipolar/Two Coils

Advisories 1 Steroid Yes
see page 159 – 2007 Potential 
Conductor Wire Fracture

System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 24

Cumulative Months of Follow-Up 328

Survival estimate not available due to insufficient sample size
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6949  Sprint Fidelis Product Characteristics

US Market Release Sep-04 Serial Number Prefix LFJ Returned Product Analysis

Implant Damage 420
Electrical Malfunction 468

Other 38

Estimated US Implants 174,600 Type and/or Fixation Transvenous, Vent, Defib and Pace/
Sense, Screw-in

Estimated US Active 152,100 Polarity True Bipolar/Two Coils

Advisories 1 Steroid Yes
see page 159 – 2007 Potential 
Conductor Wire Fracture

System Longevity Study Results Qualifying Complications 9 Total

Number of Leads Enrolled in Study 654 Conductor Fracture 1 Oversensing 4
Cumulative Months of Follow-Up 9,894 Failure to Capture 2

Failure to Sense 1
Lead Dislodgement 1

Survival Estimate of  Lead Model 6949 Jul 2007
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	 Years After Implant 

1 yr 2 yr at 30 mo

% 98.8 98.4 97.7
# 315 130 44

Effective Sample Size

Defibrillation Leads  continued
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6996  Sub-Q Lead Product Characteristics

US Market Release Jun-01 Serial Number Prefix TCR Returned Product Analysis

Implant Damage 0
Electrical Malfunction 2

Other 0

Estimated US Implants 2,200 Type and/or Fixation Subcutaneous Defib Coil, Suture

Estimated US Active 1,800 Polarity One Defib Coil

Advisories None Steroid No

System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 12

Cumulative Months of Follow-Up 182

Survival estimate not available due to insufficient sample size
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Source: System Longevity Study 
Data as of July 31, 2007

Defibrillation Leads  continued

Lead Survival Summary  (95% Confidence Interval)
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Device Survival Probability (%)   

Years After Implant

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 10 yr 12 yr

6721, 
6921 

Epicardial 
Patch 

Feb-93 407 28 18,070 100.0 98.6
+0.9/-2.3

96.0
+1.9/-3.3

95.0
+2.1/-3.8

91.6
+3.2/-4.9

84.3
+5.0/-7.0

81.9
+5.6/-7.7

81.9
+5.6/-7.7

6930 Sprint 
Fidelis

Jun-04 1 — 4

Advisories:  see page 159 - 2007 Potential 
Conductor Wire Fracture

6931 Sprint 
Fidelis

Sep-04 212 1 2,195 99.5
+0.4/-3.0

Advisories:  see page 159 - 2007 Potential 
Conductor Wire Fracture

6932 Sprint Aug-96 410 8 19,557 99.4
+0.4/-1.8 

98.4
+0.9/-2.3 

98.4
+0.9/-2.3

98.4
+0.9/-2.3

97.7
+1.3/-2.8

97.7
+1.3/-2.8

97.7
+1.3/-2.8

96.4
+2.1/-5.1

96.4
+2.1/-5.1  
at 99 mo

  

6933, 
6937, 
6937A, 
6963    

SVC/CS Dec-93 966 23 47,123 99.6
+0.3/-0.8

99.2
+0.4/-1.0 

99.2 
+0.4/-1.0 

98.6
+0.7/-1.4

97.0
+1.2/-2.0

96.4
+1.4/-2.2

95.2
+1.8/-2.8

94.6
+2.0/-3.1

92.8
+2.8/-4.6

92.8
+2.8/-4.6 
at 141 mo

6936, 
6966          

Transvene       Dec-93 1,349 143 66,656 99.2
+0.4/-0.7 

98.4
+0.6/-1.0 

97.0
+0.9/-1.3 

96.0
+1.1/-1.6

92.8
+1.7/-2.2

87.5
+2.4/-3.1

79.5
+3.5/-4.0

75.5
+3.9/-4.5

66.6
+5.0/-5.6

63.1
+5.7/-6.5 
at 141 mo

6939, 
6999          

Sub-Q 
Patch

Dec-93 384 20 17,668 99.1
+0.6/-2.0 

98.7
+0.8/-2.3

98.2
+1.1/-2.6 

98.2
+1.1/-2.6 

94.2
+2.6/-4.8

91.2
+3.5/-5.7

87.8
+4.6/-7.0

84.7
+5.6/-8.6

    

6942 Sprint Jul-97 352 7 14,621 98.9
+0.8/-2.2 

98.9
+0.8/-2.2 

97.8
+1.3/-3.1 

97.2 
+1.5/-3.6 

96.3
+2.0/-4.2 

96.3
+2.0/-4.2 

96.3
+2.0/-4.2

96.3
+2.0/-4.2 
at 87 mo

    

6943 Sprint Oct-97 1,309 45 60,060 98.8
+0.5/-0.8 

98.1
+0.6/-1.0 

97.1
+0.8/-1.3

96.5
+1.0/-1.4 

95.3
+1.3/-1.7 

94.8
+1.4/-2.0

94.8
+1.4/-2.0

94.1
+1.8/-2.5

94.1
+1.8/-2.5 
at 99 mo    

  

6944 Sprint 
Quattro 

Dec-00 170 3 6,374 100.0 100.0 98.9
+0.9/-6.6

97.5
+1.9/-7.2

95.8
+2.8/-8.6 
at 54 mo  

          

6945 Sprint Sep-97 1,158 20 51,615 99.6
+0.2/-0.7 

99.1 
+0.5/-0.9 

99.0 
+0.5/-1.0 

98.3
+0.7/-1.2

97.4 
+1.0/-1.6 

96.9 
+1.1/-1.9 

96.9
+1.1/-1.9

95.5
+2.2/-4.1

95.5
+2.2/-4.1 
at 99 mo      

  

6947 Sprint 
Quattro 
Secure

Nov-01 1,354 15 45,712 99.3 
+0.3/-0.7 

99.2
+0.4/-0.7 

98.8
+0.5/-0.9 

98.3
+0.7/-1.2

98.3
+0.7/-1.2 

98.3
+0.7/-1.2 
at 63 mo  

        

6948 Sprint 
Fidelis

Sep-04 24 0 328                   

Advisories:  see page 159 - 2007 Potential 
Conductor Wire Fracture

6949 Sprint 
Fidelis

Sep-04 654 9 9,894 98.8
+0.7/-1.5

98.4
+0.9/-1.8

97.7
+1.3/-3.0 
at 30 mo  

Advisories:  see page 159 - 2007 Potential 
Conductor Wire Fracture

6996 Sub-Q 
Lead

Jun-01 12 0 182

Survival estimate not available due to insufficient sample size

Survival estimate not available due to insufficient sample size

Survival estimate not available due to insufficient sample size
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Defibrillation Leads  continued

Model
Number Family

US Market
Release

Estimated  
US Implants

Estimated  
US Active

Implant  
Damage

Electrical
Malfunction Other

6721, 6921 Epicardial Patch Feb-93 9,000 2,100 5 79 0

6930 Sprint Fidelis Jun-04 300 300 0 0 0

6931 Sprint Fidelis Sep-04 7,100 6,300 19 39 0

6932 Sprint Aug-96 15,300 6,500 16 37 7

6933, 6937, 6937A, 6963 SVC/CS Dec-93 17,400 5,600 31 192 13

6936, 6966 Transvene Dec-93 24,600 5,900 90 457 19

6939, 6999 Sub-Q Patch Dec-93 4,300 900 4 32 1

6942 Sprint Jul-97 18,100 8,300 31 37 5

6943 Sprint Oct-97 21,300 9,900 50 63 8

6944 Sprint Quattro Dec-00 28,600 18,700 23 31 8

6945 Sprint Sep-97 44,000 21,800 197 90 11

6947 Sprint Quattro Secure Nov-01 130,500 92,300 228 90 12

6948 Sprint Fidelis Sep-04 9,500 8,500 8 5 3

6949 Sprint Fidelis Sep-04 174,600 152,100 420 468 38

6996 Sub-Q Lead Jun-01 2,200 1,800 0 2 0

Returned Product Analysis Summary 

98   Medtronic CRDM Product Performance Report  Source: Returned Product Analysis 
Data as of July 31, 2007
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Defibrillation Leads  continued

Reference Chart

July 31, 2007

Model
Number Family Type

Pin Configuration
Lead Body 
Diameter

Insulation,  
Lead Body Fixation, SteroidPace/ Sense High Voltage

6721 Epicardial Patch Epi Patch — DF-1 S, M, L Silicone, Single Lumen Suture

6921 Epicardial Patch Epi Patch — 6.5 mm S, M, L Silicone, Single Lumen Suture 

6930 Sprint Fidelis Endo RV
True Bipolar Sensing

IS-1 DF-1 6.6 Fr Silicone with  
Polyurethane Overlay, 
Multilumen

Passive, Steroid

6931 Sprint Fidelis Endo RV
True Bipolar Sensing

IS-1 DF-1 6.6 Fr Silicone with  
Polyurethane Overlay, 
Multilumen

Active, Steroid

6932 Sprint Endo RV
True Bipolar Sensing

IS-1 DF-1 7.8 Fr Silicone, Multilumen Passive, Steroid

6933 SVC/CS Endo SVC/CS
Coil

— DF-1 7 Fr Silicone, Single Lumen Passive

6934S Transvene Endo RV
True Bipolar Sensing

IS-1 DF-1 12 Fr Silicone, Coaxial Passive, Steroid

6936 Transvene Endo RV
True Bipolar Sensing

IS-1 DF-1 10 Fr Polyurethane, Coaxial Active

6937 SVC/CS Endo SVC
Coil

— DF-1 5.5 Fr Silicone, Single Lumen Passive

6937A SVC/CS Endo SVC
Coil

— DF-1 7.5 Fr Silicone with  
Polyurethane Overlay, 
Single Lumen

Passive

6939 Sub-Q Patch SQ Patch — DF-1 One Size Silicone, Single Lumen Suture

6942 Sprint Endo RV/SVC
Integrated Bipolar 
Sensing

IS-1 2 DF-1 7.8 Fr Silicone, Multilumen Passive, Steroid

6943 Sprint Endo RV
True Bipolar Sensing

IS-1 DF-1 7.8 Fr Silicone, Multilumen Active, Steroid

6944 Sprint Quattro Endo RV/SVC
True Bipolar Sensing

IS-1 2 DF-1 8.2 Fr Silicone with  
Polyurethane Overlay, 
Multilumen

Passive, Steroid

6945 Sprint Endo RV/SVC
Integrated Bipolar 
Sensing

IS-1 2 DF-1 7.8 Fr Silicone, Multilumen Active, Steroid

6947 Sprint Quattro 
Secure

Endo RV/SVC  
True Bipolar Sensing

IS-1 2 DF-1 8.2 Fr Silicone with  
Polyurethane Overlay,  
Multilumen

Active, Steroid

6948 Sprint Fidelis Endo RV/SVC
True Bipolar Sensing

IS-1 2 DF-1 6.6 Fr Silicone with  
Polyurethane Overlay, 
Multilumen

Passive, Steroid

6949 Sprint Fidelis Endo RV/SVC
True Bipolar Sensing

IS-1 2 DF-1 6.6 Fr Silicone with  
Polyurethane Overlay,
Multilumen

Active, Steroid

6963 SVC/CS Endo SVC/CS
Coil

— 6.5 mm 7 Fr Silicone, Single Lumen Passive

6966 Transvene Endo RV
True Bipolar Sensing

3.2 mm L.P. 6.5 mm 10 Fr Polyurethane, Coaxial Active

6996 Sub-Q Lead SQ Coil — DF-1 7.5 Fr Silicone, Single Lumen Passive

6999 Sub-Q Patch SQ Patch — 6.5 mm One Size Silicone, Single Lumen Suture
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Pacing Leads

3830  SelectSecure Product Characteristics

US Market Release Aug-05 Serial Number Prefix LFF Returned Product Analysis

Implant Damage 13
Electrical Malfunction 1

Other 1

Estimated US Implants 7,300 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 6,500 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 1 Total

Number of Leads Enrolled in Study 142 Failure to Sense 1
Cumulative Months of Follow-Up 4,285

Atrial Survival Estimate of  Lead 3830 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr at 42 mo

% 99.3 99.3 99.3 99.3
# 101 81 50 49

Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 135

Cumulative Months of Follow-Up 4,241

Survival Estimate of Ventricular  Lead 3830 Jul 2007
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	 Years After Implant 

1 yr 2 yr at 33 mo

% 100.0 100.0 100.0
# 100 79 54

Effective Sample Size
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Pacing Leads  continued

4003, 4003M  CapSure Product Characteristics

US Market Release Jul-86 Serial Number Prefix IH or LAX Returned Product Analysis

Implant Damage 24
Electrical Malfunction 57

Other 2

Estimated US Implants 40,000 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 7,100 Polarity Unipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 10 Total

Number of Leads Enrolled in Study 711 Extra Cardiac Stimulation 2
Cumulative Months of Follow-Up 44,869 Failure to Capture 6

Oversensing 2

Survival Estimate of Ventricular CapSure Lead 4003/4003M Jul 2007
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20 18 16 14 12 10 8 6 4 2 0 21 19 17 15 13 11 9 7 5 3 1 
	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr

% 99.4 99.4 99.4 99.1 99.1 98.8 98.5 97.7 97.7 97.7 97.7
# 556 481 438 376 328 297 248 219 183 120 56

Effective Sample Size
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4004, 4004M  CapSure Product Characteristics

US Market Release Feb-89 Serial Number Prefix PS or LAV Returned Product Analysis

Implant Damage 55
Electrical Malfunction 683

Other 19

Estimated US Implants 74,500 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 2,800 Polarity Bipolar

Advisories 1 Steroid Yes
see page 165 – 1993 Lead Survival 
Below Expectations  

Ventricular Placement  
System Longevity Study Results Qualifying Complications 276 Total

Number of Leads Enrolled in Study 1,640 Conductor Fracture 7 Insulation (ESC) 4
Cumulative Months of Follow-Up 71,581 Electrical Abandonment 1 Insulation (MIO) 4

Extra Cardiac Stimulation 2 Insulation (not further defined) 6
Failure to Capture 131 Medical Judgement 1

Failure to Sense 62 Oversensing 25
Impedance Out of Range 32 Unspecified Clinical Failure 1
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30 20181614121086420 21191715131197531

Survival Estimate of Ventricular CapSure Lead 4004/4004M Jul 2007

	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr
at  
129 mo

% 99.8 99.3 96.3 87.4 77.1 69.4 64.1 58.1 53.1 51.5 50.6
# 1,192 1,020 824 630 453 314 231 161 118 78 51

Effective Sample Size

4011  Target Tip Product Characteristics

US Market Release Nov-82 Serial Number Prefix IB Returned Product Analysis

Implant Damage 29
Electrical Malfunction 141

Other 5

Estimated US Implants 64,000 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 7,200 Polarity Unipolar

Advisories None Steroid No

Ventricular Placement  
System Longevity Study Results Qualifying Complications 25 Total

Number of Leads Enrolled in Study 851 Conductor Fracture 1 Oversensing 1
Cumulative Months of Follow-Up 54,376 Extra Cardiac Stimulation 4

Failure to Capture 9
Insulation (not further defined) 10

Survival Estimate of Ventricular Target Tip Lead 4011 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr
at  
183 mo

% 99.4 99.2 99.1 98.8 97.6 96.4 96.0 96.0 96.0 95.0 93.6 92.8 91.9 91.9 91.9 91.9
# 626 556 475 414 353 299 250 219 189 165 134 109 81 71 55 50

Effective Sample Size

Pacing Leads  continued
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4012  Target Tip Product Characteristics

US Market Release Jul-83 Serial Number Prefix HQ Returned Product Analysis

Implant Damage 50
Electrical Malfunction 820

Other 34

Estimated US Implants 96,800 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 5,700 Polarity Bipolar

Advisories 1 Steroid No
see page 166 – 1991 Lead Survival 
Below Expectations

Ventricular Placement  
System Longevity Study Results Qualifying Complications 316 Total

Number of Leads Enrolled in Study 2,543 Conductor Fracture 6 Insulation (ESC) 9
Cumulative Months of Follow-Up 150,950 Extra Cardiac Stimulation 3 Insulation (MIO) 4

Failure to Capture 126 Insulation (not further defined) 16
Failure to Sense 77 Medical Judgement 1

Impedance Out of Range 26 Oversensing 48

Survival Estimate of Ventricular Target Tip Lead 4012 Jul 2007
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20181614121086420 21191715131197531

	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr
at  
189 mo

% 99.6 99.1 98.4 95.9 92.6 88.1 83.9 77.8 73.6 69.8 66.9 65.7 65.0 62.9 62.2 62.2
# 1,935 1,714 1,528 1,310 1,084 888 698 522 400 307 243 200 144 98 69 51

Effective Sample Size

4023  CapSure SP Product Characteristics

US Market Release Aug-91 Serial Number Prefix LAK Returned Product Analysis

Implant Damage 48
Electrical Malfunction 19

Other 6

Estimated US Implants 43,700 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 14,900 Polarity Unipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 19 Total

Number of Leads Enrolled in Study 1,158 Extra Cardiac Stimulation 1 Lead Dislodgement 2
Cumulative Months of Follow-Up 60,527 Failure to Capture 14

Impedance Out of Range 1
Insulation (not further defined) 1

Survival Estimate of Ventricular CapSure SP/CapSure SP Novus Lead  4023 Jul 2007
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20 18 16 14 12 10 8 6 4 2 0 21 19 17 15 13 11 9 7 5 3 1 
	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr

% 99.9 99.3 98.8 98.6 98.6 98.2 97.1 96.7 96.7 95.6 94.1
# 886 765 683 602 504 352 245 175 91 67 49

Effective Sample Size

Pacing Leads  continued
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4024  CapSure SP Product Characteristics

US Market Release Oct-91 Serial Number Prefix LAJ Returned Product Analysis

Implant Damage 264
Electrical Malfunction 103

Other 34

Estimated US Implants 229,200 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 84,600 Polarity Bipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 3 Total

Number of Leads Enrolled in Study 1,215 Failure to Capture 3
Cumulative Months of Follow-Up 51,157

Survival Estimate of Ventricular CapSure SP/CapSure SP Novus Lead  4024 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 117 mo

% 99.9 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8
# 871 685 556 417 324 244 190 128 61 49

Effective Sample Size

4033  CapSure Z Product Characteristics

US Market Release not US released Serial Number Prefix LCA Returned Product Analysis

Implant Damage 2
Electrical Malfunction 0

Other 0

Estimated US Implants n/a Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active n/a Polarity Unipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 9 Total

Number of Leads Enrolled in Study 541 Conductor Fracture 1
Cumulative Months of Follow-Up 28,053 Failure to Capture 8

Survival Estimate of Ventricular CapSure Z/CapSure Z Novus Lead  4033 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 111 mo

% 99.4 99.4 99.1 98.7 98.3 97.7 97.7 96.8 95.5 95.5
# 432 384 322 251 200 159 111 78 52 50

Effective Sample Size
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105   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4057, 4057M  Screw-In Product Characteristics

US Market Release Aug-88 Serial Number Prefix XQ or LAN Returned Product Analysis

Implant Damage 39
Electrical Malfunction 6

Other 4

Estimated US Implants 12,100 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 2,800 Polarity Unipolar

Advisories None Steroid No

Ventricular Placement  
System Longevity Study Results Qualifying Complications 7 Total

Number of Leads Enrolled in Study 259 Conductor Fracture 2
Cumulative Months of Follow-Up 15,216 Extra Cardiac Stimulation 2

Failure to Capture 2
Failure to Sense 1

Survival Estimate of Ventricular Screw-in Lead 4057/4057M Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 114 mo

% 99.4 99.4 99.4 98.6 97.7 96.8 95.7 95.7 94.4 94.4
# 162 151 133 121 106 94 82 72 55 51

Effective Sample Size
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106   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4058, 4058M  Screw-In Product Characteristics

US Market Release Jan-89 Serial Number Prefix ZY or LAW Returned Product Analysis

Implant Damage 388
Electrical Malfunction 228

Other 23

Estimated US Implants 111,100 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 25,900 Polarity Bipolar

Advisories None Steroid No

Atrial Placement  
System Longevity Study Results Qualifying Complications 32 Total

Number of Leads Enrolled in Study 2,363 Extra Cardiac Stimulation 1 Insulation (not further defined) 1
Cumulative Months of Follow-Up 131,020 Failure to Capture 15 Lead Dislodgement 3

Failure to Sense 7 Oversensing 1
Impedance Out of Range 4

Survival Estimate of Atrial CapSure Lead 4058/4058M Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr at  
174 mo

% 99.9 99.6 99.5 99.1 98.7 98.3 98.2 97.5 97.5 96.1 96.1 96.1 95.1 95.1 95.1
# 1,756 1,547 1,336 1,156 993 791 611 457 338 223 158 118 88 57 48

Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 50 Total

Number of Leads Enrolled in Study 1,690 Conductor Fracture 3 Impedance Out of Range 6
Cumulative Months of Follow-Up 76,590 Extra Cardiac Stimulation 3 Insulation (not further defined) 4

Failure to Capture 22 Lead Dislodgement 1
Failure to Sense 10 Oversensing 1

Survival Estimate of Ventricular Screw-in Lead 4058/4058M Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr at  
147 mo

% 99.4 99.2 99.1 98.7 97.9 96.9 94.6 93.6 91.5 89.8 89.0 86.6 85.2
# 1,123 943 789 663 533 423 318 233 175 119 86 62 54

Effective Sample Size
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107   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4067  CapSureFix Product Characteristics

US Market Release Jan-97 Serial Number Prefix LCV Returned Product Analysis

Implant Damage 3
Electrical Malfunction 1

Other 1

Estimated US Implants 1,300 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 500 Polarity Unipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 6 Total

Number of Leads Enrolled in Study 108 Failure to Capture 5
Cumulative Months of Follow-Up 5,877 Oversensing 1

Survival Estimate of Atrial CapSureFix/CapSureFix Novus Lead 4067 Jul 2007

90

100

80

70

60

50

40

30

20

10

109876543210
	 Years After Implant 

1 yr 2 yr 3 yr

% 97.0 97.0 97.0
# 86 79 53

Effective Sample Size
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108   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4068  CapSureFix Product Characteristics

US Market Release Mar-96 Serial Number Prefix LCE Returned Product Analysis

Implant Damage 406
Electrical Malfunction 81

Other 11

Estimated US Implants 131,700 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 57,500 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 48 Total

Number of Leads Enrolled in Study 2,401 Conductor Fracture 1 Insulation (ESC) 2
Cumulative Months of Follow-Up 114,150 Extra Cardiac Stimulation 1 Lead Dislodgement 8

Failure to Capture 19 Oversensing 3
Failure to Sense 11 Unspecified Clinical Failure 1

Impedance Out of Range 2

Survival Estimate of Atrial CapSureFix/CapSureFix Novus Lead 4068 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr
at  
123 mo

% 99.0 98.8 98.3 98.0 97.5 97.4 97.2 96.4 96.0 96.0 96.0
# 1,897 1,620 1,352 1,067 782 537 385 269 172 68 51

Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 32 Total

Number of Leads Enrolled in Study 1,799 Conductor Fracture 2
Cumulative Months of Follow-Up 81,140 Extra Cardiac Stimulation 2

Failure to Capture 19
Failure to Sense 3

Impedance Out of Range 4
Oversensing 2

Survival Estimate of Ventricular CapSureFix/CapSureFix Novus Lead 4068 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 114 mo

% 99.3 98.8 98.8 98.4 98.0 97.6 96.6 96.0 93.7 93.7
# 1,426 1,215 1,034 764 548 339 209 111 72 53

Effective Sample Size
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109   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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Pacing Leads  continued

4073  CapSure Sense Product Characteristics

US Market Release Jun-02 Serial Number Prefix BBF Returned Product Analysis

Implant Damage 1
Electrical Malfunction 0

Other 0

Estimated US Implants 500 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 400 Polarity Unipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 1

Cumulative Months of Follow-Up 34

Survival estimate not available due to insufficient sample size
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%
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Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 99

Cumulative Months of Follow-Up 3,300

Survival Estimate of Ventricular  Lead 4073 Jul 2007
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	 Years After Implant 

1 yr 2 yr at 33 mo

% 100.0 100.0 100.0
# 93 92 37

Effective Sample Size
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110   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007

Le
ad

s

4074  CapSure Sense Product Characteristics

US Market Release Jun-02 Serial Number Prefix BBD Returned Product Analysis

Implant Damage 12
Electrical Malfunction 3

Other 1

Estimated US Implants 48,500 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 38,700 Polarity Bipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 3 Total

Number of Leads Enrolled in Study 611 Failure to Sense 1
Cumulative Months of Follow-Up 15,441 Lead Dislodgement 2

Survival Estimate of Ventricular CapSure Sense Lead 4074 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr

% 99.5 99.5 99.5 99.5
# 429 304 176 38

Effective Sample Size
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111   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4076  CapSureFix Novus Product Characteristics

US Market Release Feb-04 Serial Number Prefix BBL Returned Product Analysis

Implant Damage 51
Electrical Malfunction 3

Other 5

Estimated US Implants 120,600 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 104,700 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 2 Total

Number of Leads Enrolled in Study 512 Failure to Capture 1
Cumulative Months of Follow-Up 7,482 Lead Dislodgement 1

Survival Estimate of Atrial CapSureFix/CapSureFix Novus Lead 4076 Jul 2007
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	 Years After Implant 

1 yr 2 yr at 33 mo

% 99.8 99.3 99.3
# 200 110 41

Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 2 Total

Number of Leads Enrolled in Study 507 Failure to Capture 2
Cumulative Months of Follow-Up 8,765

Survival Estimate of Ventricular CapSureFix/CapSureFix Novus Lead 4076 Jul 2007

90

100

80

70

60

50

40

30

20

10

109876543210
	 Years After Implant 

1 yr 2 yr at 33 mo

% 99.5 99.5 99.5
# 261 136 52

Effective Sample Size
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112   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4081  Target Tip Product Characteristics

US Market Release Jul-89 Serial Number Prefix LAC Returned Product Analysis

Implant Damage 4
Electrical Malfunction 5

Other 0

Estimated US Implants 4,100 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 900 Polarity Unipolar

Advisories None Steroid No

Ventricular Placement  
System Longevity Study Results Qualifying Complications 3 Total

Number of Leads Enrolled in Study 260 Conductor Fracture 1
Cumulative Months of Follow-Up 9,783 Failure to Sense 2

Survival Estimate of Ventricular Target Tip Lead 4081 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr at 63 mo

% 100.0 100.0 100.0 100.0 100.0 98.2 
# 191 156 116 81 55 47

Effective Sample Size

4092  CapSure SP Novus Product Characteristics

US Market Release Sep-98 Serial Number Prefix LEP Returned Product Analysis

Implant Damage 32
Electrical Malfunction 11

Other 5

Estimated US Implants 139,700 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 90,100 Polarity Bipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 16 Total

Number of Leads Enrolled in Study 1,144 Conductor Fracture 2
Cumulative Months of Follow-Up 46,393 Extra Cardiac Stimulation 1

Failure to Capture 8
Impedance Out of Range 1

Lead Dislodgement 4

Survival Estimate of Ventricular CapSure SP/CapSure SP Novus Lead  4092 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 75 mo

% 99.0 98.9 98.8 98.4 97.9 97.9 97.9
# 926 826 653 442 255 77 41

Effective Sample Size
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113   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4503, 4503M  CapSure Product Characteristics

US Market Release Jul-86 Serial Number Prefix MQ, LAY Returned Product Analysis

Implant Damage 2
Electrical Malfunction 11

Other 0

Estimated US Implants 9,000 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 1,400 Polarity Unipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 1

Number of Leads Enrolled in Study 59 Failure to Sense 1
Cumulative Months of Follow-Up 3,179

Survival estimate not available due to insufficient sample size
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Effective Sample Size

4504, 4504M  CapSure Product Characteristics

US Market Release Mar-90 Serial Number Prefix QM or LBA Returned Product Analysis

Implant Damage 5
Electrical Malfunction 171

Other 4

Estimated US Implants 16,600 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 1,600 Polarity Bipolar

Advisories 1 Steroid Yes
see page 164 – 1996 Lead Survival 
Below Expectations

Atrial Placement  
System Longevity Study Results Qualifying Complications 48 Total

Number of Leads Enrolled in Study 368 Electrical Abandonment 3 Impedance Out of Range 9
Cumulative Months of Follow-Up 19,861 Extra Cardiac Stimulation 1 Insulation (MIO) 1

Failure to Capture 14 Lead Dislodgement 1
Failure to Sense 16 Oversensing 3

Survival Estimate of Atrial CapSure Lead 4504/4504M Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 105 mo

% 100.0 100.0 99.1 98.2 90.3 82.2 73.0 69.9 66.1 
# 294 260 220 186 145 109 74 59 47

Effective Sample Size
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114   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4512  Target Tip Product Characteristics

US Market Release Jul-83 Serial Number Prefix PF Returned Product Analysis

Implant Damage 4
Electrical Malfunction 83

Other 8

Estimated US Implants 11,600 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 1,100 Polarity Bipolar

Advisories None Steroid No

Atrial Placement  
System Longevity Study Results Qualifying Complications 35 Total

Number of Leads Enrolled in Study 600 Electrical Abandonment 1 Insulation (MIO) 4
Cumulative Months of Follow-Up 39,749 Failure to Capture 6 Insulation (not further defined) 2

Failure to Sense 14 Lead Dislodgement 1
Impedance Out of Range 3 Oversensing 2

Insulation (ESC) 2

Survival Estimate of Atrial CapSure Lead 4512 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr
at  
159 mo

% 99.6 99.6 99.1 98.0 96.7 95.6 94.7 91.5 89.7 87.5 84.8 84.8 83.6 83.6
# 454 410 370 326 272 224 190 157 129 105 88 71 53 49

Effective Sample Size

4523  CapSure SP Product Characteristics

US Market Release Aug-91 Serial Number Prefix ZE Returned Product Analysis

Implant Damage 5
Electrical Malfunction 2

Other 1

Estimated US Implants 12,000 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 3,500 Polarity Unipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 4 Total

Number of Leads Enrolled in Study 121 Impedance Out of Range 1
Cumulative Months of Follow-Up 6,967 Lead Dislodgement 2

Oversensing 1

Survival Estimate of Atrial CapSure SP/CapSure SP Novus Lead 4523 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr at 57 mo

% 98.1 98.1 98.1 98.1 98.1 
# 95 81 71 58 50

Effective Sample Size
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Data as of July 31, 2007
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4524  CapSure SP Product Characteristics

US Market Release Oct-91 Serial Number Prefix LAR Returned Product Analysis

Implant Damage 47
Electrical Malfunction 21

Other 8

Estimated US Implants 106,900 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 38,200 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 6 Total

Number of Leads Enrolled in Study 910 Failure to Capture 3
Cumulative Months of Follow-Up 38,794 Failure to Sense 2

Lead Dislodgement 1

Survival Estimate of Atrial CapSure SP/CapSure SP Novus Lead 4524 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr

% 99.6 99.3 99.3 99.0 99.0 99.0 99.0 99.0 99.0 
# 681 536 426 328 253 182 135 86 52

Effective Sample Size

4533  CapSure Z Product Characteristics

US Market Release not US released Serial Number Prefix LCB Returned Product Analysis

Implant Damage 0
Electrical Malfunction 0

Other 0

Estimated US Implants n/a Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active n/a Polarity Unipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 4 Total

Number of Leads Enrolled in Study 206 Failure to Capture 1
Cumulative Months of Follow-Up 11,038 Failure to Sense 1

Lead Dislodgement 1
Oversensing 1

Survival Estimate of Atrial CapSure Z/CapSure Z Novus Lead 4533 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 78 mo

% 100.0 99.4 98.8 97.9 97.9 97.9 97.9
# 176 158 132 101 77 60 51

Effective Sample Size
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4557, 4557M  Screw-In Product Characteristics

US Market Release Aug-88 Serial Number Prefix VQ or LAM Returned Product Analysis

Implant Damage 53
Electrical Malfunction 14

Other 4

Estimated US Implants 22,500 Type and/or Fixation Transvenous, Atrial-J, Screw-in

Estimated US Active 5,200 Polarity Unipolar

Advisories None Steroid No

Atrial Placement  
System Longevity Study Results Qualifying Complications 6 Total

Number of Leads Enrolled in Study 294 Extra Cardiac Stimulation 1
Cumulative Months of Follow-Up 18,286 Failure to Capture 3

Failure to Sense 1
Oversensing 1

 Survival Estimate of Atrial CapSure Lead 4557/4557M Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr at  
126 mo

% 99.1 99.1 99.1 97.8 97.8 97.8 96.9 96.9 96.9 96.9 96.9 
# 197 179 163 142 125 112 101 85 65 56 49

Effective Sample Size

4558M  Screw-In Product Characteristics

US Market Release Nov-94 Serial Number Prefix LDC Returned Product Analysis

Implant Damage 111
Electrical Malfunction 11

Other 1

Estimated US Implants 21,000 Type and/or Fixation Transvenous, Atrial-J, Screw-in

Estimated US Active 6,100 Polarity Bipolar

Advisories None Steroid No

Atrial Placement  
System Longevity Study Results Qualifying Complications 11 Total

Number of Leads Enrolled in Study 539 Electrical Abandonment 1 Oversensing 2
Cumulative Months of Follow-Up 21,989 Failure to Capture 3

Failure to Sense 2
Impedance Out of Range 2

Insulation (not further defined) 1

Survival Estimate of Atrial Screw-in Lead 4558M Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 105 mo

% 99.3 99.3 99.3 99.3 99.3 97.6 96.5 96.5 93.3
# 353 296 249 191 139 96 83 64 51

Effective Sample Size
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4568  CapSureFix Product Characteristics

US Market Release Jan-97 Serial Number Prefix LDD Returned Product Analysis

Implant Damage 197
Electrical Malfunction 6

Other 4

Estimated US Implants 72,800 Type and/or Fixation Transvenous, Atrial-J, Screw-in

Estimated US Active 37,900 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 28 Total

Number of Leads Enrolled in Study 576 Failure to Capture 19
Cumulative Months of Follow-Up 20,494 Lead Dislodgement 8

Medical Judgement 1

Survival Estimate of Atrial CapSureFix/CapSureFix Novus Lead 4568 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr

% 96.3 95.8 94.5 94.5 93.9 93.9
# 423 368 265 156 91 44

Effective Sample Size

4574  CapSure Sense Product Characteristics

US Market Release Jun-02 Serial Number Prefix BBE Returned Product Analysis

Implant Damage 6
Electrical Malfunction 1

Other 0

Estimated US Implants 31,200 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 24,600 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 5

Cumulative Months of Follow-Up 116

Survival estimate not available due to insufficient sample size
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118   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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4592  CapSure SP Novus Product Characteristics

US Market Release Oct-98 Serial Number Prefix LER Returned Product Analysis

Implant Damage 12
Electrical Malfunction 3

Other 0

Estimated US Implants 70,800 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 44,500 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 5 Total

Number of Leads Enrolled in Study 243 Failure to Capture 2
Cumulative Months of Follow-Up 9,505 Failure to Sense 1

Lead Dislodgement 2

Survival Estimate of Atrial CapSure SP/CapSure SP Novus Lead 4592 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr

% 97.8 97.8 97.8 97.8 96.9 96.9
# 156 140 131 110 78 47

Effective Sample Size

5023, 5023M  CapSure SP Product Characteristics

US Market Release Nov-88 Serial Number Prefix SX or LAS Returned Product Analysis

Implant Damage 15
Electrical Malfunction 7

Other 0

Estimated US Implants 10,600 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 2,900 Polarity Unipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 10 Total

Number of Leads Enrolled in Study 1,351 Conductor Fracture 1
Cumulative Months of Follow-Up 62,593 Extra Cardiac Stimulation 2

Failure to Capture 6
Impedance Out of Range 1

Survival Estimate of Ventricular CapSure SP/CapSure SP Novus Lead  5023/5023M Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 105 mo

% 99.7 99.6 99.5 99.4 99.4 99.4 98.2 98.2 98.2
# 1,049 921 773 605 452 306 190 100 51

Effective Sample Size
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5024, 5024M  CapSure SP Product Characteristics

US Market Release Mar-90 Serial Number Prefix SY or LAT Returned Product Analysis

Implant Damage 723
Electrical Malfunction 106

Other 29

Estimated US Implants 211,400 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 72,800 Polarity Bipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 45 Total

Number of Leads Enrolled in Study 8,142 Conductor Fracture 3 Insulation (ESC) 1
Cumulative Months of Follow-Up 421,081 Extra Cardiac Stimulation 2 Insulation (not further defined) 5

Failure to Capture 24 Lead Dislodgement 5
Failure to Sense 2 Oversensing 1

Impedance Out of Range 2

Survival Estimate of Ventricular CapSure SP/CapSure SP Novus Lead  5024/5024M Jul 2007
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20 18 16 14 12 10 8 6 4 2 0 21 19 17 15 13 11 9 7 5 3 1 
	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr

% 99.7 99.6 99.5 99.5 99.4 99.3 99.3 99.1 98.9 98.8 98.6 98.6 98.6 98.6 98.6
# 6,123 5,272 4,473 3,742 3,098 2,400 1,822 1,301 909 601 403 245 154 93 44

Effective Sample Size

5026  CapSure Product Characteristics

US Market Release Feb-88 Serial Number Prefix RZ Returned Product Analysis

Implant Damage 60
Electrical Malfunction 7

Other 1

Estimated US Implants 7,800 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 1,300 Polarity Bipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 4 Total

Number of Leads Enrolled in Study 168 Electrical Abandonment 1
Cumulative Months of Follow-Up 9,522 Failure to Capture 3

Survival Estimate of Ventricular CapSure Lead 5026 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 75 mo

% 100.0 99.2 98.2 97.1 97.1 95.7 95.7 
# 128 111 96 83 70 56 52

Effective Sample Size
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Data as of July 31, 2007
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Pacing Leads  continued

5033  CapSure Z Product Characteristics

US Market Release Feb-96 Serial Number Prefix LDK Returned Product Analysis

Implant Damage 6
Electrical Malfunction 1

Other 3

Estimated US Implants 2,500 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 1,000 Polarity Unipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 25 Total

Number of Leads Enrolled in Study 1,901 Cardiac Perforation 1
Cumulative Months of Follow-Up 90,664 Conductor Fracture 5

Failure to Capture 11
Impedance Out of Range 5

Insulation (not further defined) 1
Lead Dislodgement 2

Survival Estimate of Ventricular CapSure Z/CapSure Z Novus Lead  5033 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr
at  
126 mo

% 99.7 99.6 99.1 99.0 98.7 98.3 97.7 97.1 96.0 96.0 96.0
# 1,414 1,140 939 783 655 527 414 312 213 90 46

Effective Sample Size

5034  CapSure Z Product Characteristics

US Market Release Feb-96 Serial Number Prefix LDF Returned Product Analysis

Implant Damage 85
Electrical Malfunction 29

Other 11

Estimated US Implants 58,700 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 23,000 Polarity Bipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 13 Total

Number of Leads Enrolled in Study 1,596 Conductor Fracture 1 Lead Dislodgement 1
Cumulative Months of Follow-Up 78,752 Failure to Capture 9

Failure to Sense 1
Impedance Out of Range 1

Survival Estimate of Ventricular CapSure Z/CapSure Z Novus Lead  5034 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr
at  
123 mo

% 99.7 99.5 99.3 99.2 99.2 99.2 98.9 98.2 98.2 98.2 98.2
# 1,271 1,054 883 706 550 447 310 206 135 67 41

Effective Sample Size
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121   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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5054  CapSure Z Novus Product Characteristics

US Market Release Jun-98 Serial Number Prefix LEH Returned Product Analysis

Implant Damage 40
Electrical Malfunction 13

Other 6

Estimated US Implants 82,500 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 50,000 Polarity Bipolar

Advisories None Steroid Yes

Ventricular Placement  
System Longevity Study Results Qualifying Complications 11 Total

Number of Leads Enrolled in Study 1,392 Failure to Capture 7
Cumulative Months of Follow-Up 53,726 Failure to Sense 1

Impedance Out of Range 1
Lead Dislodgement 2

Survival Estimate of Ventricular CapSure Z/CapSure Z Novus Lead  5054 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr

% 99.5 99.4 99.4 99.3 99.3 98.0 98.0
# 1,049 884 689 536 363 150 46

Effective Sample Size
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5068  CapSureFix Product Characteristics

US Market Release Jan-97 Serial Number Prefix LDJ Returned Product Analysis

Implant Damage 455
Electrical Malfunction 61

Other 15

Estimated US Implants 108,000 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 52,300 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 5 Total

Number of Leads Enrolled in Study 969 Failure to Capture 2
Cumulative Months of Follow-Up 32,259 Impedance Out of Range 1

Lead Dislodgement 1
Oversensing 1

Survival Estimate of Atrial CapSureFix/CapSureFix Novus Lead 5068 Jul 2007

90

100

80

70

60

50

40

30

20

10

109876543210
	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr at 111 mo

% 99.6 99.6 99.6 99.2 99.2 99.2 99.2 98.3 98.3 98.3
# 555 428 328 261 216 172 129 89 63 53

Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 5 Total

Number of Leads Enrolled in Study 1,360 Conductor Fracture 1
Cumulative Months of Follow-Up 34,937 Failure to Capture 3

Lead Dislodgement 1

Survival Estimate of Ventricular CapSureFix/CapSureFix Novus Lead 5068 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 93 mo

% 99.8 99.6 99.4 99.1 99.1 99.1 99.1 99.1
# 698 497 357 266 220 136 76 44

Effective Sample Size
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123   Medtronic CRDM Product Performance Report  Source: System Longevity Study 
Data as of July 31, 2007
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5072  SureFix Product Characteristics

US Market Release Jun-98 Serial Number Prefix LEM Returned Product Analysis

Implant Damage 26
Electrical Malfunction 4

Other 1

Estimated US Implants 8,900 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 5,100 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 2 Total

Number of Leads Enrolled in Study 450 Cardiac Perforation 1
Cumulative Months of Follow-Up 20,567 Failure to Capture 1

Survival Estimate of Atrial SureFix Lead 5072 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 93 mo

% 99.7 99.7 99.4 99.4 99.4 99.4 99.4 99.4
# 340 285 239 192 163 127 64 50

Effective Sample Size
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5076  CapSureFix Novus Product Characteristics

US Market Release Aug-00 Serial Number Prefix PJN Returned Product Analysis

Implant Damage 691
Electrical Malfunction 156

Other 51

Estimated US Implants 838,700 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 625,300 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 13 Total

Number of Leads Enrolled in Study 2,466 Cardiac Perforation 1 Lead Dislodgement 3
Cumulative Months of Follow-Up 73,716 Conductor Fracture 1 Oversensing 1

Extra Cardiac Stimulation 2
Failure to Capture 3

Impedance Out of Range 1
Insulation (not further defined) 1

Survival Estimate of Atrial CapSureFix/CapSureFix Novus Lead 5076 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr

% 99.7 99.7 99.5 99.2 99.2 99.2
# 1,754 1,278 870 551 295 61

Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 8 Total

Number of Leads Enrolled in Study 1,507 Cardiac Perforation 1 Lead Dislodgement 2

Cumulative Months of Follow-Up 44,927 Failure to Capture 3
Failure to Sense 1

Impedance Out of Range 1

Survival Estimate of Ventricular CapSureFix/CapSureFix Novus Lead 5076 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr at 69 mo

% 99.6 99.4 99.4 99.2 99.2 99.2
# 1,024 801 560 354 181 57

Effective Sample Size
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5534  CapSure Z Product Characteristics

US Market Release Feb-96 Serial Number Prefix LDG Returned Product Analysis

Implant Damage 29
Electrical Malfunction 6

Other 5

Estimated US Implants 27,700 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 9,200 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 6 Total

Number of Leads Enrolled in Study 260 Failure to Capture 5
Cumulative Months of Follow-Up 12,319 Impedance Out of Range 1

Survival Estimate of Atrial CapSure Z/CapSure Z Novus Lead 5534 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr at 78 mo

% 98.3 97.8 97.8 97.1 97.1 97.1 97.1 
# 203 178 152 102 67 51 48

Effective Sample Size

5554  CapSure Z Novus Product Characteristics

US Market Release Jun-98 Serial Number Prefix LEJ Returned Product Analysis

Implant Damage 7
Electrical Malfunction 6

Other 4

Estimated US Implants 53,000 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 32,300 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 4 Total

Number of Leads Enrolled in Study 352 Failure to Capture 1
Cumulative Months of Follow-Up 15,861 Impedance Out of Range 1

Lead Dislodgement 1
Oversensing 1

Survival Estimate of Atrial CapSure Z/CapSure Z Novus Lead 5554 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr at 93 mo

% 100.0 99.1 98.6 98.0 98.0 98.0 98.0 98.0
# 255 201 176 167 121 90 77 50

Effective Sample Size
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5568  CapSureFix Product Characteristics

US Market Release Jan-97 Serial Number Prefix LDN Returned Product Analysis

Implant Damage 224
Electrical Malfunction 8

Other 9

Estimated US Implants 62,100 Type and/or Fixation Transvenous, Atrial-J, Screw-in

Estimated US Active 42,500 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 4 Total

Number of Leads Enrolled in Study 891 Failure to Capture 2
Cumulative Months of Follow-Up 25,288 Failure to Sense 1

Lead Dislodgement 1

Survival Estimate of Atrial CapSureFix/CapSureFix Novus Lead 5568 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr

% 99.9 99.6 99.6 99.6 98.9 98.2 98.2
# 543 374 250 168 139 85 47

Effective Sample Size

5592  CapSure SP Novus Product Characteristics

US Market Release Jun-98 Serial Number Prefix LEU Returned Product Analysis

Implant Damage 6
Electrical Malfunction 3

Other 0

Estimated US Implants 25,500 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 17,900 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 4 Total

Number of Leads Enrolled in Study 666 Failure to Capture 2
Cumulative Months of Follow-Up 22,653 Lead Dislodgement 2

Survival Estimate of Atrial CapSure SP/CapSure SP Novus Lead 5592 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr at 69 mo

% 99.7 99.2 99.2 99.2 99.2 99.2
# 488 398 294 193 109 51

Effective Sample Size
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5594  CapSure SP Novus Product Characteristics

US Market Release Jun-01 Serial Number Prefix LFD Returned Product Analysis

Implant Damage 0
Electrical Malfunction 1

Other 0

Estimated US Implants 9,300 Type and/or Fixation Transvenous, Atrial-J, Tines

Estimated US Active 7,100 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 0 Total

Number of Leads Enrolled in Study 17

Cumulative Months of Follow-Up 802

Survival estimate not available due to insufficient sample size
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6907R Product Characteristics

US Market Release May-79 Serial Number Prefix FY Returned Product Analysis

Implant Damage 3
Electrical Malfunction 25

Other 1

Estimated US Implants 18,500 Type and/or Fixation Transvenous, Vent., Flange

Estimated US Active 700 Polarity Unipolar

Advisories None Steroid No

Ventricular Placement  
System Longevity Study Results Qualifying Complications 6 Total

Number of Leads Enrolled in Study 121 Failure to Capture 4
Cumulative Months of Follow-Up 9,429 Oversensing 2

Survival Estimate of Ventricular Lead 6907 Jul 2007
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1 yr 2 yr 3 yr  4 yr 5 yr 6 yr at 81 mo

% 99.0 99.0 99.0 99.0 97.5 97.5 97.5
#  98 87 78 68 62 54 51

Effective Sample Size
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6940  CapSureFix Product Characteristics

US Market Release Oct-98 Serial Number Prefix TCP Returned Product Analysis

Implant Damage 114
Electrical Malfunction 19

Other 3

Estimated US Implants 26,600 Type and/or Fixation Transvenous, A or V, Screw-in

Estimated US Active 12,900 Polarity Bipolar

Advisories None Steroid Yes

Atrial Placement  
System Longevity Study Results Qualifying Complications 7 Total

Number of Leads Enrolled in Study 819 Conductor Fracture 1
Cumulative Months of Follow-Up 35,930 Failure to Sense 2

Lead Dislodgement 1
Oversensing 3

Survival Estimate of Atrial CapSureFix Lead 6940 Jul 2007
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1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr

% 99.9 99.9 98.8 98.5 98.5 98.5 98.5 98.5
# 599 501 401 333 283 236 141 48

Effective Sample Size
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6957  Spectraflex Product Characteristics

US Market Release Jul-79 Serial Number Prefix VC Returned Product Analysis

Implant Damage 85
Electrical Malfunction 39

Other 25

Estimated US Implants 29,100 Type and/or Fixation Transvenous, V or A, Screw-in

Estimated US Active 2,800 Polarity Unipolar

Advisories None Steroid No

Atrial Placement  
System Longevity Study Results Qualifying Complications 10 Total

Number of Leads Enrolled in Study 673 Extra Cardiac Stimulation 1
Cumulative Months of Follow-Up 24,255 Failure to Capture 3

Failure to Sense 5
Oversensing 1

Survival Estimate of Atrial Spectraflex Lead 6957 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr at 99 mo

% 100.0 99.7 99.4 98.5 98.0 98.0 95.6 93.5 93.5
# 399 312 249 204 170 138 97 61 52

Effective Sample Size

Ventricular Placement  
System Longevity Study Results Qualifying Complications 41 Total

Number of Leads Enrolled in Study 1,853 Conductor Fracture 13 Impedance Out of Range 1
Cumulative Months of Follow-Up 96,047 Extra Cardiac Stimulation 2 Insulation (not further defined) 1

Failure to Capture 18 Oversensing 4
Failure to Sense 2

Survival Estimate of Ventricular Spectraflex Lead 6957 Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr 16 yr 17 yr at  
207 mo

% 99.6 99.3 98.9 98.3 97.8 97.1 96.9 96.2 96.2 95.4 95.0 94.4 94.4 93.7 93.7 92.6 91.2 91.2
# 1,224 998 834 709 623 515 430 341 279 227 192 159 132 108 86 67 53 50

Effective Sample Size
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6957J  Spectraflex Product Characteristics

US Market Release Sep-80 Serial Number Prefix GG Returned Product Analysis

Implant Damage 74
Electrical Malfunction 28

Other 30

Estimated US Implants 30,000 Type and/or Fixation Transvenous, Atrial-J, Screw-in

Estimated US Active 2,300 Polarity Unipolar

Advisories None Steroid No

Atrial Placement  
System Longevity Study Results Qualifying Complications 87 Total

Number of Leads Enrolled in Study 2,348 Conductor Fracture 12 Insulation (ESC) 1
Cumulative Months of Follow-Up 160,163 Extra Cardiac Stimulation 3 Insulation (not further defined) 3

Failure to Capture 48 Lead Dislodgement 2
Failure to Sense 14 Oversensing 3

Impedance Out of Range 1

Survival Estimate of Atrial Spectraflex Lead 6957J Jul 2007
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	 Years After Implant 

1 yr 2 yr 3 yr 4 yr 5 yr 6 yr 7 yr 8 yr 9 yr 10 yr 11 yr 12 yr 13 yr 14 yr 15 yr 16 yr 17 yr 18 yr 19 yr

% 99.5 99.0 98.6 97.8 97.5 96.8 96.2 95.7 94.0 93.3 92.5 92.0 92.0 91.2 91.2 90.7 88.4 87.5 86.1
# 1,775 1,556 1,359 1,205 1,076 915 766 652 554 465 393 320 257 207 160 125 99 69 49

Effective Sample Size

6961  Tenax Product Characteristics

US Market Release Jan-78 Serial Number Prefix TB Returned Product Analysis

Implant Damage 103
Electrical Malfunction 27

Other 0

Estimated US Implants 44,700 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 1,300 Polarity Unipolar

Advisories None Steroid No

Ventricular Placement  
System Longevity Study Results Qualifying Complications 22 Total

Number of Leads Enrolled in Study 627 Extra Cardiac Stimulation 4
Cumulative Months of Follow-Up 42,864 Failure to Capture 8

Failure to Sense 6
Insulation (not further defined) 2

Lead Dislodgement 1
Oversensing 1

Survival Estimate of Ventricular Tenax Lead 6961 Jul 2007
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Pacing Leads  continued

6962  Tenax Product Characteristics

US Market Release Jan-78 Serial Number Prefix UB Returned Product Analysis

Implant Damage 170
Electrical Malfunction 84

Other 0

Estimated US Implants 70,600 Type and/or Fixation Transvenous, Vent., Tines

Estimated US Active 2,400 Polarity Bipolar

Advisories None Steroid No

Ventricular Placement  
System Longevity Study Results Qualifying Complications 51 Total

Number of Leads Enrolled in Study 1,483 Conductor Fracture 5 Impedance Out of Range 2
Cumulative Months of Follow-Up 110,113 Extra Cardiac Stimulation 1 Insulation (not further defined) 2

Failure to Capture 27 Lead Dislodgement 1
Failure to Sense 10 Oversensing 3

Survival Estimate of Ventricular Tenax Lead 6962 Jul 2007
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Source: System Longevity Study 
Data as of July 31, 2007
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Source: System Longevity Study 
Data as of July 31, 2007
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