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INTRODUCTION

This i1s the fcurth in a series of semi-annual reports,
to be submitted to the Materials Branch of the United States
Nuclear Regulatory Commission, detailing the progress of a
clinical evaluation study of the MEDTRONICTM LAURENS~-ALCATEL
MODEL 9000 ISCTOPIC PULSE GENERATOR.

As stated in the Medtronic Clinical Investigation Plan
for the Model 9000, dated March 21, 1973, one objective of
the study has been to compare the performance, in vivo, of the
Model 9000 and its chemically powered counterparts. Another
objective has been to assess the feasibility of a patient
follow-up system which ensures complete pulse generator ac-
ountability and recovery upon patient death, or in the event
of complications necessitating explantation of the nuclear
device.

Throughout this fourth report, an attempt is made to
point out changes since the previous report. 1In general,
there have been no significant changes in the characteristics
of the study. It is significant that there have been no cell
failures, and that the random component failure rate continues

to drop.




PATIENT POPULATION CHARACTERISTICS

To be able to fully understand the significance of the
clinical results presented herein, it is essential first to
define the characteristics of the patient population.

The age/sex distributions of both the nuclear and the
chemically powered pulse generator bearers in the study are
displayed in Table 1. Comparison of the ages of nuclear
and chemically powered pacemaker bearers reveals the nuclear
group to be significantly younger. The difference is quite
ccr.sistent both for males and females, being 19.3 and 22.2
years, respectively.

The combined age distributions of males and females for
each of the two pacemaker types are graphically compared in
Figure 1. It is noteworthy that the most frequent age bracket
characterizing chemically powered pacemaker bearers is 71 to
80 years, whereas a typical nuclear pacemaker bearer is only
51 to 60 years of age.

Medical information pertaining to the general patient
population is illustrated in Table 2. The distributions in
terms of age and etiology of arrhythmia are shown in Table 2A.
A large percentage of the population falls under "other." This
category incorporates all etiologies which are pathological.
A breakdown of this category can be found in Table 2B, which

portrays factors accompanying the etiology of the arrhythmia.



TABLE 1.

Total
No.

Average
hge

COMPOSITION OF PATIENT POPULATIONS BY AGE™ AND SEX

(TO 5-12-75)

NUCLEAR POWERED

CHEMICALLY POWERED

Male Female Total Male Female Total
| 0 1 2 1 3
11 3 14 2 0 2
20 16 36 2 1 3
19 12 31 1 3 4
42 26 68 4 4 8
72 40 112 24 12 36
45 9 54 46 24 70
5 2 7 44 41 85

0 1 1 25 13 38

0 0 0 E y 6
215 109 324 154 101 255
49.6 46.9 48.7 68.9 69.1 69.0

1 Age at implant




NUMBER OF PATIENTS
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FIGURE 1. HISTOGRAMS OF PATIENT POPULATIONS BY AGE (TO 5-12-75)
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As reported earlier, the typically younger nuclear group

contains a much higher percentage of patients with congenital
heart block than does the clder, chemically powered pacemaker
group. The only meaningful conclusion to be garnered from
Tables 2B and 2C is that the chemically powered group of
patients is very similar to the nuclear powered group with
respect to conduction disturbance and factors accompanying

the disturbance.

PULSE GENERATORS INVOLVED IN THE STUDY

Technical aspects of the two pulse generator groups
were explained in a previous report. More extensive
information can be found in the MedtronicTM Implantable
Demand Isotopic Pulse Generator, Laurens-Alcatel Model 9000
Technical Manual. Figure 2 is a photograph of the Model
9000, and Table 3 lists electrical and physical specifica-
tions. The model numbers, dates of initial production, and
numbers of implanted units of each of the chemically powered

models are shown in Table 4 and Figure 3.



GENERAL PATIENT INFORMATION'

(TO 5-12-75)

Table 2A.

NUCLEAR POWERED
324 Implants

Numbers of Patients by Age and
Ftiology of Arrythmia

CHEMICALLY POWERED
255 Implants

N 2
> N & y
& o &J‘ 9~
g‘p &'v o q..&
4 g 4 g
> » ~
Etiology & > \"' y e A
‘Q\ 0 f - ‘Q' J’ < Q.‘ <&
Age §° (P Q". 01? ‘o" c,‘) s Q“ d’ &o
1 -2 3 9 3 1 16 1 4 0 0 S
21 - 40 9 24 17 17 67 0 2 2 3 7
41 - 69 6 8 69 97 180 1 0 10 1 4“
61 - 80 0 0 20 40 60 0 1 42 112 158
Bl+ 0 0 0 1 1 0 0 11 33 4
TOTAL 18 41 109 156 324 2 7 65 181 235
% OF IMPLANTS 5.6 12.6 48.2 33.6 190 0.8 2.7 25.5 71.0 100
! xey to Abbreviations:
CHB -~ Congenital Heart Block OTHER - (See Glossary for an explanation
ASHD - Arteriosclerotic Heart Disease of these terms)
ASCVD~- Arteriosclerotic Cerebrovascular 1. - Viral Cardiomyopathy
Disease 2. - Sclerosis of conduction system with no
CHD ~ Coronary Heart Disease arteriosclerotic heart disease.
RBBB - Right Bundle Branch Block 3. - Diphtheritic Myocarditis
RAD -~ Right Axis Deviition 4. - Myotonia Dystrophica
LAD -~ Left Axis Deviation S. - Sarcoidosis
A~V Block - Atrio-Ventricular Block 6. - Lenegre's Disease (Trifascicular Fibrosis)
S$-A 8lock - Sino-Atrial Block 7. - Kearns-Sayre's Syndrome
8. - Rheumatic Myocarditis
9. - Cardiomyopathy
10. - Ventricular Aneurysm
11. - Hypersensitive carotid sinus with sinus
arrest.
12. - Rheumatic heart disease with mitral

stenosis.
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Table 2C. Type of Conduction Disturbance

» . » %é.
& & » 4 oF o ) il 4
PO s W R S P M
- ST T e T S e G S S W
Disturbance (& ¢ W & @ BT P ST ST T T ¢ P
Age A-V Block S-A Block Bundle Branch Block Other Disturbances
NUCLEAR POWERED (324 Implants)

3~ 20 UG TR S B R S e ) SN B Nl e U URSE B BRI R S e Lo
21 - 40 TN e U S LN T e ¢ e A veRt SR TR Slie W B W Se S Gy By O S
' 4 - 60 R BAR MR e F ST R | WD G it W AL Gl N o R Sl RN MU R S S
@ 61 - 80 TURNE IS N TR N S | S R PR Sl MR C o G NS e e W g
! 81+ TR RO GG T T S W Seb 4 O B RN Shet MA B ) N S S g St G e S
TOTAL 0 .9 3 I B SL8 B .2 B 3 218 B Y RS AN

% OF IMPL. 58.6 11.7 4.0 0.6(7.7 6.8 4.3 1.9/2.5 0 0.6 3.4 0.3 0.6/2.8 3.7 0.3 0.6 3.4

| CHEMICALLY POWERED (255 Implants)

1 - 20 ¥ ek wisiw w8 CFe e SR SR e e e
21 - 40 R R Ak (G G ey BTSSRl s f 8 e Gl St ity S e TR
a1 - 60 AT, T B 1 U e MSEC GRIE W O R Tugc W joul MR U1 f Rert bt UL RNSE R (R o
61 - 80 W Gt B g Rokr Nt 6 e SR W feeld Sk RME W L Gl SR ipae AN Eow gl (G
81+ TUNE e e o WA RER Sk e (R R Chu SRR S Tl S SR BRE MR e
TOTAL UMD sk SN WA ot T YR (T MR Sk N GpEk G W T L B e M i
% OF IMPL. 52.6 11.0 9.0 O [9.8 6.3 5.1 2.8{5.1 0 0.4 6.3 0.4 2.0/6.3 3.4 0.4 0 3.9 0 0.4 0




FIGURE 2. MEDTRONIC™ IMPLANTABLE DEMAND ISOTOPIC PULSE GENERATUR
LAURENS-ALCATEL MODEL 9000 AND FUEL CELL




TABLE 3. ELECTRICAL AND PHYSICAL SPECIFICATIONS

FOR MODEL 9000

Electrical

Pacing Rate 72 ppm

Pulse Interval Pacing - 833 milliseconds
Sensing - 940 milliseconds

Reversion Rate (in presence of Approximately 50 ppm

strong interference )

Pulse Amplitude 5.4 volts, 10.8 ma. (minimum)
into a standard 500 ohm load
at 0.5 msec. into the pulse

Pulse Duration 1.1 millisecond

Output Energy (Pacing) 60 microjoules (minimum)

Sensitivity to R-wave Potential®* 2.5 to 3.5 millivolts

Refractory Period 250 to 350 Milliseconds

Physical

Diameter

Thickness

Weight

Volume

Encapsulating Material
External Housing Material
Lead System

Type Connector

7.0 em

2.6 cm

170 grams

90 cc

Epoxy resin

Titanium (Grade 1)

All Medtronic myocardial or
endocardial leads

Setscrew

*As measured with a 40 millisecond sine-squared pulse (the sensitivity

is 1.0 - 1.7 millivolts using a 45 ms square wave test signal).

«10=



TABLE 4. DISTRIBUTION OF NUMBERS OF CHEMICALLY POWERED PULSE
GENEFATORS BY MODEL NUMBER AND DATE OF INITIAL
PRODUCTION (TO 5-12-75)

Model Number Initial Production Date Number Implanted
5862 3/69 2
5862C 5/69 6
5842 9/69 12
5942 11/70 74
5943 11/70 38
5931 2/73 6
5961 2/73 7
5945 2/73 55
5944 3/73 _33

TOTAL 255

-11l~-
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FIGURE 3. HISTOGRAM OF MODELS OF CHENICALLY POWERED PULSE
GENERATORS IN ORDER OF DATE OF INITIAL PRODUCTION.
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CURRENT STATUS OF THE INVESTIGATION

Analysis of Pulse Generator Data
From July 18, 1972 to May 12, 1975, three hundred and
twenty-four (324)* Model 9000 isotopic pulse generators have

been implanted in patients presently located within the

United States (Table 5). Among the one hundred and nine (109)

physicians participating in the investigation, the numbers
of isotopic units implanted per physician have ranged from
zero to twenty-nine (29).

During the same period, two hundred and fifty-five
(255) investigational controls have been submitted, with the
number per physician varying from zero to thirty-seven (37).
Sixty-nine (69) isotopic investigators have not as yet
submitted controls, although one physician has supplied
thirty-seven (37) investigational controls for his fourteen
(14) isotopic implants.

Numbers of complications per physician (Table S5B) range
from zero to five (5) among the nuclear patients and from
zero to seven (7) among the controls. The complication
rates of the two groups may be directly compared by means

of the hypothesis testing procedure described by Conover

*The number of implants in the United States exceeds this
number - 324 is the number for which implant data has been
completely processed by the computer.

-]l3-



(1971), whereby the complication and implantation frequencies

for each group are arranged in a contingency table, and
subjected to a chi-squared test of significance. Calcula-
tion yields a x? = 0.507 with one degree of freedom, there-
by substantiating the hypothesis of no difference. Explanted
devices to date (Table 5A) consist of nineteen (19) isotopic
pulse generators ;nd thirty-two (32) chemically powered
units.

There has been one pulse generator failure in each group.
A nuclear unit was explanted in September, 1974 because it
exhibited low output pulses. The unit was returned to
Medtronic, Inc., for investigation. Analysis revealed that
the low output was caused by a corroded necative output tab
which connects the electrode connector tc the hermeticrlly
sealed circuitry can. This tab is normally potted wich
Hysol by a backfill procedure after the can is totally assem-
bled. This particular unit had a void in the backfill which
allowed body fluids to enter the can in the area around the
tab and corrode through it. The positive tab was totally
covered with Hysol and did not exhibit any corrosion. This
device failure was in no way related to the isotopic power
source or pulse generator circuitry. The void in the backfill
was subsequently identified and characterized on the final
packaging x-ray. X-rays of all units presently implanted
have been reviewed and, with this new information involved

in interpreting x-rays, no other cases of voids were found.

-14~-
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for itemization of complications.

Appendix ) for itemization of explantations (nuclear).

W%u 4 for itemization of explantations (chemical).




TABLE 5B. NUMBERS OF YMPLANTATIONS, EXPLANTATIONS,
AND ASSOCIATED COMPLICATIONS BY
PARTICIPATING INVESTIGATCOR (TO 5-12-75)

NUCLEAR POWERELD CHEMICALLY FOWERED
Physician 1 2 1 2
Code Implants Explants Complications Implants Explants” Cormplications
1001 3 0 0 3 0 0
1002 1 0 1 0 0 0
1004 L 0 0 0 0 0
1005 1 0 0 2 1 0
1006 0 1 0 0 0
1007 P 0 0 0 0 0
1008 1 0 0 K 1 0
1012 1 0 0 0 0 0
1013 1 0 0 0 0 0
1016 S 0 0 0 0 0
1017 k| 0 0 3 0 0
1018 2 0 0 2 0 0
1019 B 0 0 B 1 2
1020 14 0 B 37 1 2
1021 R 1 0 6 1 1
1022 1 0 0 0 0 0
1023 29 2 5 15 2 1
1024 4 0 - 0 0 0
1025 3 0 K - 0 0
1026 6 1 S 21 8 2
1027 8 0 0 13 3 3
1028 B ) 1 8 2 1
1031 1 1 0 0 0
1034 3 0 0 0 0
1035 1 0 0 0 0
1063 1 ) 0 0 0
1066 1 0 0
108 P 0 0 0
2001 1 0 0 0 0
2002 10 0 0 15 3 0
2003 2 C 0 0 0 0
2004 20 1 S 3 0 0
2005 1 0 C 0 0 )
2006 7 0 0 0 0 0
2007 3 0 0 0 0
2008 1 0 0 0 0 0
2009 2 0 1 0 0 0
2011 2 0 0 0 0 0
2012 [ o 0 0 0 0
2013 1 0 0 0 0 0
S— — —

0l4 1 0 0 0 0 0
2015 B 0 0 0 0 0
2016 5 1 1 0 0 0
2017 i 0 2 0 0 0
2018 1 1 2 1 3
2019 9 ) 2 J 0 1
2020 4 1 0 4 0
2023 1 0 0 0 0 0
2025 - 0 0 0 0 0
2027 3 0 1 22 1 ?
2028 1 0 0 0 0 0
2029 0 v 0 1 0 0
2030 1 0 0 0 0 0
2031 i 0 0 ) 0 0
2032 3 0 0 ) 0 0

1 Continued

. See Appendix ) for itemization of explantations (nuclear).

; See Appendix 4 for itemization of explantations (chemical).

See Table 7 for itemization of complications
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TABLE S5B. - Continued

~WOCLEAR POWERED CREWYCALLY POWERED

Physician 1 2 3 2

Code Implants Explants Complications Implants Explants Complications
20133 5 0 0 0 0 0
2037 2 0 0 - 0 0
2039 2 0 0 0 0 0
2040 3 1 0 2 0 2
2042 1 0 0 0 0 0
2117 1 0 0 0 0 0
2147 1 0 0 0 0 0
2148 1 0 0 0 0 0
3001 9 1 3 3 1 3
3002 1 0 0 2 0 1
3003 1 0 0 3 0 ]
3008 1 1 0 0 0 0
3009 2 1 0 0 ] 0
3013 1 0 0 6 0 3
3015 - 0 0 9 0 0
3017 ) 0 0 1 0 0
3018 1 0 0 1 0 0
3019 1 0 0 0 0 0
3020 0 0 0 1 0 0
3021 2 0 0 0 0 0
3022 1 0 0 0 0 0
3024 0 0 0 1 0 0
3025 1 0 0 2 0 0
3026 3 0 0 ] 0 0
2027 1 0 0 0 0 0
3029 5 1 1 4 0 0
3030 1 0 0 0 0 0
3032 1 0 0 0 0 0
3033 1 0 0 0 0 0
3036 1 0 0 0 0 0
3037 0 0 0 1 0 0
3038 2 0 1 0 0 0
3039 2 0 0 0 0 0
3041 3 0 0 3 0 0
3044 1 0 0 0 0 0
3045 2 0 0 0 0 0
3046 1 0 0 0 0 0
3047 2 0 0 0 0 0
3048 2 0 0 1 0 0
3049 2 0 0 0 0 0
3050 7 0 0 € 1 1
3051 1 0 0 0 0 0
ins4 3 0 0 1 0 0
3055 $ 0 1 8 B 1
305¢ 1 0 0 0 0 0
3087 3 1 0 0 0 0
3058 4 1 4 8 1 0
3059 3 0 0 0 0 0
3060 3 0 1 0 0 0
3061 1 [ 0 0 0 0
3091 1 0 0 0 (1] 0
3103 1 0 0 0 (] 0
3116 1 0 0 0 0 0
3117 1 0 0 0 0 0
TOTAL 324 19 50 255 32 34

g See Appendix 3 for itemization of explantations (nuclear).
3 See Appendix 4 for itemization of explantations (chemical).
See Table 7 for itemization of complications.
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All future units, as well as all units in stock, will undergo
this revised quality assurance procedure. The corroded unit
had been implanted for twelve (12) months before it was ex-
planted.

Among the group of chemically powered control units,
there was also one failure. This failure occurred in July,
1974, eleven (11) months after implant. The device was
returned to Medtronic for analysis, which revealed a rate
drop to fifty-five (55) beats per minute due to a leaky
capacitor in the timing circuit.

Table 6 displays the number of implants, explants,
and complications in terms of pacemaker-months, or more
precisely, months since implant either to May 12, 1975, or
to tne J2te of explantation. The number of device-months’
(Table 6) accumulated to date in the isotopic group is
5,292 after allowances for explants; whereas the comparable
figure in the control group is 4,840. The upper 95% con-
fidence limits on the underlying true random failure rates
in each group are 0.09% per month and 0.10% per month,
respectively. These figures have improved since the previous
report, (0.12 and 0.15 % per month) and compare favorably to
the 0.15% per month random failure rate adopted as the standard
of comparison (Medtronic Clinical Evaluation Plan dated March 21,
1973). At the best estimate or 50% confidence level, the random
component failure rates for these same samples are 0.032% per

month for the isotcpic group and 0.035% per month for the control

group.

-19-




TABLE 6. NUMBERS OF IMPLANTATIONS, EXPLANTATIONS,
AND ASSOCIATED COMPLICATIONS BY MONTHS
SINCE IMPLANTATION (TO 5-12-75)

NUCLEAR POWERED CHEMICALLY POWERED

Months

in
Patient Inplantsl Explantsz Conplication33 Implantsl Explantlz Complications3

0 0 0 11 0 0 16
3 6 3 5 1 4 5
2 14 2 4 2 5 1
3 8 0 S 0 0 3
- 7 2 “ 0 3 1
5 6 0 1 0 1 1
6 4 1 2 1 2 0
; 4 2 5 3 0 0
8 < 2 3 0 0 0
S 6 0 2 6 3 2
10 8 0 0 2 2 1
11 16 0 2 4 3 0
12 18 2 2 2 2 0
13 2 0 1 13 3 1
14 a7 0 1 12 0 0
15 20 1 0 19 0 0
16 16 0 0 19 0 0
17 13 2 1 14 0 0
18 24 1 1 31 0 0
19 25 0 0 22 1 1l
20 17 1 0 13 0 0
21 18 0 0 26 0 0
22 17 0 3 10 1 1
23 9 0 0 3 0 1
24 1 0 0 (3 2 0
25 2 0 0 9 0 0
26 5 0 0 5 0 0
27 2 0 0 14 0 0
28 0 0 0 9 0 0
29 5 0 0 0 0 0
30 3 0 0 2 0 0
31 3 0 0 0 0 0
32 3 0 0 0 0 0
33 2 0 0 2 0 0
36 0 0 0 1 0 0
45 0 0 0 1 0 0
49 0 0 0 3 0 0
TOTAL 324 19 50 255 32 34
Device
Months 5,292 4,840

1nonths in patient are computed from date of implant to May 12, 1975 or date of explant.
2lon-rcturncd units associated with patients' deaths are classified as explants.

JCOlputod from date of implant to date of complication.

-20-



Medtronic, Inc., also has access to data concerning
isotopic units implanted worldwide. Of the six-hundred and
seventy-seven (677) implants of the Model 9000 outside of
the United States, forty-five (45) have been explanted for
various reasons. There has been only one explant due to
pulse generator malfunction, resulting from a random failure
of an electronic component. Using the 9,227 effective
device-months accumulated, the upper 95% confidence limit
on the underlying true random failure rate for this non-U.S.
group is 0.05% per month, well below the standard of compari-
son. By combining all Model 9000 units implanted worldwide,
we arrive at a random failure rate of 0.04% per month with a
95% confidence.

Another significant feature of Table 6 is the high
incidence of early complications, most of which occurred
during or immediately following surgery. Complications ap-
pear to be not a random phenomenon over time and may have
no relationship to numbers of device-months of pulse genera-
tor experience. Rather, they should be evaluated in

relation to the numbers of devices implanted.

Analysis of Complications

In Table 7 are the details of every complication reported
thus far in the study. Infections are seen to have played a

more extensive role in the isotopic group than among the controls

-2l=




(10 versus 6). When subjected to a chi-squared test of signi-
ficance (yielding x? = 0.28 with one degree of freedom), this
difference is found to be not statistically significant.

Most sensing problems have been determined to be
lead-related. There are two cases, however, which require
special mention. The pulse generator with serial number
3R00142 was explanted because the intracardiac potentials
were of insufficient amplitude to be sensed by the pulse
generator. A similar situation was encountered with
device number 4R00024. In both cases, analysis revealed
that the pulse generators were performing within their
specifications.

In the nuclear group, among thirty-nine (39) units
there were fifty (50) complications, while in the chemical
group, there were thirty-three (33) complications. Among
the complications noted, no significance can be attributed
to the differences between the nuclear models and the

control group.

Analysis of Lead Data

Table 8 presents the currently available data on leads
used in the clinical study by lead type and months since lead
implantation. In the nuclear group, 88% of the leads used
were manufactured by Medtronic. This figure is 92% for
the control group. The miscellaneous category is a catch-
all for those leads which could not be positively identified

as to type.
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Syncope

TABLE 7A. - Continued
Pulse
Lead Generator Surgery

Complication Treatment Related Related’ Related’
Infection/pocket site Pocket drained No Yes Yes
Dizziness/pain in apex of heart Pt. hospitalized/observed Yes Yes Yes
Perforation of ventricle Lead replaced Yes No Yes

Observation Yes Yes no
Temgorary sensing impairment None/self-corrected Yes NO Yes
Wound separation/infection/lead Antibiotics/attempted lead re- Yes Yes Yes
displacement placement /explant
Lead fracture New leads implanted Yes LS No
Skin erosion at pocket site Transportation of unit closer No Yes No

to sternum
Skin erosion at pocket site Pulse generator reimplanted in No Yes Yes

left pectoral area. New lead

inserted.
Wyocardial lead fractures New leads inserted, 4/17/74 Yes No No
wWound infection/erosion Pulse generator repositioned No Yes No

to new site/antibiotics
Intermittent hiccoughs None/self-corrected Yes No Yes
Lead displacement Explant Yes No Yes
Wound infection Antibiotics/pocket irrigation No Yes Yes
Irfection, wound separation exposing Replaced lead/antibiotics Yes No No
Diaphragmatic stimulation Lead repositioned and converted Yes No No

to unipolar
Lead fructure Lead replaced Yes No No
Wound infection Antioiotics No Yes Yes
Diaphragmatic stimulation None Yes No Yes
Ventricular fibriliation Defibrillation No No | —
Episode of syncope None » No No
Lead discennected Reconnected Yes No No
Fail to sense Lead replaced Yes Yes No
Necrosis of pocket Explanted No Yes No
Bipolar lesd fraciure Leads unipolarized Yes No No
Twitching in pulse generator pocket Pulse generator repcsitioned in No Yes

same pocket
Blood in pocket site None No Yes Yes
Diaphragmatic stimulation Lead replaced and pulse generator Yes No Yes

repositioned
Muscle inhibition None Yes Yes No
Muecle inhibition None Yes Yes No
Muscle stimulation None Yes Yes Ves
Diaphragmatic stimulation/lead Repositioned lead Yes No No
displacement
Lead displacement Repositioned lead Yes No No
Muscle twiteh in chest wall/lead Nev lead inserted, pulse !onorc- Yes No No
displaced tor repositioned to new site
Complete loas of capture/fractured Converted to unipolar Yes No No
Fallure to sense New lead inserted 9/8/74 Yes Yeos No
Inappropriate sensing None Yes Yes No
Wound infection Antibiotics No Yeos Yes
Loss of capture/fallure to sense New leads implanted Yos No No
fractured lead
Pocket wound infection Wound aspiration, antibiotics, No Yeou Yes
Pocket wound infection Wound revised NO Yo Yes
Pocket wound infection Removed pacemaker temporarily/ Yes Yes Yes

rei nnm‘:ulu rmnur

12/11/74 with nev lead
Lead displacement Repositioned lead Yesr No No
Tachycardia during procedure O’IWutuy stopped procedurs No No Yeos
Sensing problem Attempted lu‘.mhmuﬂ Yeos Yoo No
Fallure to sense To be admitted for ipsertion of Yes Yeu No

naw leads
Muscle stimulation None Yeu Yeu Yes
Muscle inhibition None Yes Yes Yes
Muscle inhibition None Yes Yes Yesu
Muscle stimulation None You Yeou You
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TABLE "F ITEMIZATION COMPLICATIONS AND MODES
OF TREATMENT' FOR THE CONTROL GROUP

(TO 5/12/78)

Serial Hospital Physician Patient Implant Complication Months .:
Numbe r Code Code Code Date Date Patient
dKI4492 3051 3055 TO1199 07/09/73 04/09/74 9
JA01599 Joel 3001 TO1226 09/13/73 01/10/74 K
300982 2022 20027 NO112S 11/07/73 11/28/73 1
JECLIO04Y 3ol 3013 NO1295 12/14/73 12/17/713 4
JE01134 3011 3013 M01294 02/22/74 02/22/74 0
3G02050 Joil 3013 Lo1291 01/21/74 01/21/74 ¥}
3G02978 109% 1020 P02358 01/11/74 01/11/74 0
3Glosal 022 2027 vVolase 03/01/74 03/26/74 i
3Glir40 1027 1027 BOLIMY 11/07/73 01/31/74 3
3G11740 1027 1027 BO1147 11/07/73 12/12/74 13
3G23538 07 2027 Jolsed 04/02/74 04/02/74 0
IKO448s 2022 2027 ROL284 03/15/73 03/15/74 [}
JKO4ER2 1028 1028 NOl1l86 04/10/73 24/19/73 0
IK13661 3040 3080 G01203 08/10/73 05/31/74 10
JK14525 3002 Q02 W01298 09/10/73 09/12/73 0
IK1560% 2022 2027 GO1154 09/12/73 12724/ 3
IR20689 2022 2027 ROL124 11/01/73 11/03/73 0
Ix213006 2022 2027 MOl281 01/16/74 03/1%/74 2
k32733 2032 2040 MOL494 08/08/74 08/15/74 0
IX3I4544 2032 2040 BOL1495 07/22/74 07/29/74 )
JLO1139 2016 2019 GOliel 07/05/71 07/0%/73 0
o173l 3001 J001 HO1227 06/04/73 06/04/73 0
JLOL8ES 1031 1020 TO2364 06/14/73 04/16/75 2
JLo3es: 2016 019 80114} 07/12/73 02/05/7% 19
JLO4224 2016 2019 BO1138 07/19/73 08/13/73 1
L0572 2016 2019 POL1A2 10/01/73 03/07/74 L)
IL06027 1019 1021 BO1262 11721773 11/21/713 0
Mo2390 1027 A027 woll%0 10/05/73 01/05/74 3
3800446 1017 1019 TO1285 08/03/73 94/18/74 9
3800719 1017 1019 HO1280 08/09/73 08/14/72 [
iso17e2 Jool 3001 Do122e 08/03/7) 0%/18/73 i
Timie o2y 1022 TOLA) 04/10/74 04/10/74 0
Xx468) 1067 1028 Gol40? 01/04/73 0k/23/73 i
Xx4695 1026 1026 Y0140) 01/10/73 12/10/74 ER ]
i

:lu:‘mfuuom listed in this table were successfully managed and corrected with the treatment

‘lunmn in patient are computed from implant date to the date on which the comp!ication occurred.

’A "yes" designation implies that the factor in question cannot be positively sxcluded as a possible
cause of the complication.

25




Complication
Infected pocket site

Loss of capture
Ventricular perforation
Lead fracture

Failure to capture
Lead displaced
Ventricular perforation
Lead displacement

Cardiac arrest during implant
Loss of ~_.pture
Wound infection

Occasional dizziness

famgtons

Table 7B (Continued)

Loss of capture

Ventricular perforation

Pain in pocket area

Rocket edema

Infection electrode site

Lead displaced

Infected electrode site

Lead displacement
wWound infection

Lead displecenent

Loss of capture
Lead displacement

sense (dislocated lead)

Lead . Go:::::og Surgery
Treatment Related’ Related’ BRelated’
Explant/inserted new pulse gen- Yes Yes Yes
era.c) and lead
Lead replaced Yes No No
Lead re-inserted Yes No Yes
None Yes No No
t a 1 el No No No
Lead replaced Yes No Yes
Repositioned lead Yes No Yes
New leads placed Yes No Yes
Reposicioned Yes No Yes
Complete loss of capturs/lead displacement New lead placed oo 2o Yes
Resuscitation measures No No Yes
Self corrected Yes No Yes
Unknown/explant No Yes Yes
Pulse width increased No Yes No
Fluid w awr No Yes i e
Self-corrected Yes No Yen
Ventricular perforation/pulmonary emboli Unknown Yes No Yes
New leads placed Yes No Yes
Drugs No Yes No
wound aspiration Mo Yes Yes
Patient scheduled for lead re- Yes No Yes
placement
Repositioned Yes No Yes
Elective pulse generator change ::::t-npuco‘ with new gen- No Yes No
Scheduled for explant Yes No No
Muscle twitch/electrode perforation _ _ Lead respositioned Yes Mo .
High threshold/electrode perforation Lead repositioned Yes No Yes
Repositioned Yes No Yes
Unknown/explant No Yes Yes
ulmla/& erosion at site of old Antibiotics Yes No No
Repositioned Jeo -] - .
Lead replaced Yes No No
Inserted nev myocardial leads Yes No No
Exit block, loss capture and failure to Lead repositioned Yo No Yes
None Yes Yeos Yes

Muscle inhibition



Within the isotopic group of patients, there are six-
teen (16) leads on which no information can be obtained, and
ten (10) in the control group. For this reason there is a
smaller total number of leads than of pulse generators in
each group.

One of the significant items of interest in Table 8 is
the range of lead lives represented. One lead in the isotopic
group, for example, is more than twelve (12) years old and
is still functioning. There have been only seven (7) con-
firmed lead fractures, so the information to date does not
indicate that leads will limit longevity.

The ratio of endocardial to myocardial leads has been
running approximately l:1 among the isotopic implants, and
among conventional implants it has been predictably higher
at nearly 3:1.

In a few cases, the Model 9000, which is a bipolar
generator, was used with a unipolar lead to pace in the
unipolar mode. This may have caused a sensing problem

in at least one instance.
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SUMMARY AND CONCLUSIONS

To date, there has been 100% accountability of the
Model 9000. Medtronic has verified that all patients with
Model 9000 Isotopic Pulse Generators have been seen by their
physicians, and all units are functioning normally. Addi-
tionally, Medtronic knows the location of all units which
have been explanted and all units which have not yet been
implanted. The physicians and hospitals involved in the
study are to be commended for the cooperation and assistance
they have given the Medtronic Clinical Evaluation team.

The addition to the study of fifty-two (52) nuclear units,
and fifty-seven (57) control units clarifies the characteris-
tics that emerged during the previous report period. These
characteristics include the age of the patient population,
etiology of arrhythmia, random failure rates of electronic
components, and possible adverse side effects of the pace-
making system.

Conventional pacemaker bearers are, on the average,

twenty (20) years older than the typical isotopic pacemaker

candidate. Ancther significant and related difference is
a much higher incidence of congenital heart block in the

younger, nuclear group.




One of the performance criteria sought is a low incidence
of random failures. The rates for both Model 9000 and control
groups compare favorably to the accepted norm of 0.15% per
month and incidentally, the whole international Model 9000
program offers the very favorable rate of 0.04% per month.

Analysis of the occurrence of adverse side effects to
the patient from his pacemaking system reveals that most of
the complications are lead related, with no significant
difference between the two groups.

At this time in the study, it is not possible from the data
to compare longevities or to observe the number of reimplants
required over the life of the patient population. The European
data affords a longer and larger view, and strengthens the
favorable indications for the use of isotopic pulse generators.
The information contained in this report offers no contraindi-
cations to the use of the Model 9000.

In summary, the clinical evaluation study at the time
of this fourth semi-annual report, comprises a significant
cross-section of cardiologists and thoracic surgeons throughout
the United States. The results of the study to date suggest
that the Medtronic Model 9000 pulse generator is at least as
reliable as chemically powered pulse generators and is as free

from pulse generator related complications.
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GLOSSARY OF TERMS

ARRHYTHMIA: any abnormal rhythm of the heart with respect
to its rate or regularity. Arrhythmias generally fall into
two classes: a) disorders in the origin of the impulse and
b) disturbances in the propagation (conduction) of the
impulse.

ARTERIOSCLEROTIC HEART DISEASE: also known as Arterio-
sclerotic Cardiovascular Disease and Coronary Heart Disease,
terms applied to a number of pathologic conditions in which
there is thickening, hardening, and loss of elasticity of
the walls of blood vessels, especially arteries; this
results in altered function of tissues and organs, in this
case especially the heart or affecting the heart.

ASPIRATION: withdrawing of fluid from a cavity by means of
suction.

BACTERIAL ENDOCARDITIS: inflammation of the inner lining
of the heart muscle, caused by bacterial invasion and may
be rapidly progressive when part of an acute septicemia.

CARDIOMYOPATHY: a subacute or chronic disease of heart
muscle, often with endocardial and sometimes pericardial
involvement.

CEREBROVASCULAR ACCIDENT: injury to the blood vessels in
the brain, commonly known as a "stroke", and often resulting
in neurclogical embar:assment, especially paralysis.

CHAGAS DISEASE: a form of tropical heart diesase found
in Central and South America, resulting from an infection
by a microscopic parasite. Often results in complete
heart block.

CONGENITAL HEART BLOCK: a condition present at birth due
to improper development of the impulse-conducting system
of the heart, resulting in altered rhythm and rate of heart
beat.

DEFIBRILLATION: conversion of fibrillation to a normal
rhythm; can be effectively done only with an electrical
defibrillator.

DIPTHERITIC MYOCARIDITIS: inflammation of the myocardium
caused by the infectious disease diptheria, which is charac-
terized by formation of false membranes.

EDEMA: condition in which the bcody tissues contain an
excessive amount of tissue fluid.
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EMBOLUS (pl. emboli): mass of undissolved matter present
in a blood or lymphatic vessel brought there by the
blood or lymph current.

ENDOCARDIAL: pertaining to the inner lining or surface
of the heart.

EPICARDIAL: pertaining to the outermost layer of the wall
of the heart.

ESCAPE INTERVAL: the time between the sensing of a spontan-
eous ventricular depolarization and, without an intervening
ventricular depolarization, the delivery of a succeeding
pulse.

ETIOLOGY: the cause of a disease or injury; the science or
study of the causes of disease or injury.

FIBRILLATION: gquivering of muscular fibers, i.e., tremor
or rapid action of the heart.

HEMATOMA: tumor-like mass produced by coagulation of blood
in a tissue or cavity.

HEMIBLOCK: a block in one of the subdivisions of the left
bundle branch of the heart.

HYPERSENSITIVE CAROTID SINUS WITH SINUS ARREST: a dilatation
of the carotid artery, which when stimulated, causes slowing
or cessation of heart rate.

HYSTERESIS: the characteristic of a demand pulse generator
in which the escape interval is different than the pulse
interval.

KEARNS-SAYRE SYNDROME: a rare disease of unknown etiology
and ominous prognosis, characterized by the unusual associa-
tion of retinal pigmentary degeneration, external ophthal-
moplegia, cardiomyopathy, and complete heart block.

LENEGRE'S DISEASE (TRIFASCICULAR FIBRNSIS): a thickening
of the trifascicular valve in the ventricular conduction
system.

MYOCARDIAL INFARCTION: condition in which an area of tissue
in the heart undergoes necrosis following cessation of
blood supply.

MYOTONIA DYSTROPHICA: a rare disease characterized by
stiffness and progressive atrophy of the muscles.

PULSE DURATION: the time interval of the wave shape mea-

sured in milliseconds at specified reference points, e.g.,
50% amplitude, maximum slope, etc.
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PULSE INTERVAL: the time between the leading edges of two
consecutive pulse generator pulses when the pulse generator
is not inhibited and is operating at its repetition rate.

QT INTERVAL: in electrocardiography, the time extending
from the beginning of the QRS complex to the end of the T-
wave varies with heart rate; at normal rates, ranges from
0.3 to 0.4 seconds.

REFRACTORY PERIOD: the time interval (specified in milli-
seconds) required by the pulse generator sensing circuitry
to return to original specifications following the delivery
of a pacing impulse.

REPETITION RATE: the number of pulses per minute (ppm) at
which the pulse generator operates when not inhibited by
patient's intrinsic rate.

RHEUMATIC HEART DISEASE WITH MITRAL STENOSIS: a disease
process which causes a narrowing of the left atrioventricular
orifice (mitral valve) due to rheumatism.

RHEUMATIC MYOCARDITIS: inflammation of the myocardium
caused by a disease known as rheumatism which characteris-
tically affects the valves of the heart, and the presence
of Aschoff bodies in the myocardium and skin.

SARCOIDOSIS: a disorder involving many organs, with
formation of epithelioid cell tubercles in affected tissues.

SCLEROSIS OF CONDUCTION SYSTEM WITH NO ARTERIOSCLEROTIC
HEART DISEASE: hardening or thickening of the conduction
system only, not relating to blood vessels or arteries.

SURGICALLY INDUCED: term applied to a number of conditions

in which surgical disruption of the heart's impulse~-conducting
system results in a permanently altered rhythm and rate

of heart beat.

TACHYCARDIA: abnormally rapid heart rate.

VENTRICULAR ANEURYSM: circumscribed dilatation of a cardiac
ventricle due to weakening of the musculature.

VIRAL CARDIOMYOPATHY: a subacute or chronic disorder of
heart muscle, etiology being a virus, often with endocardial
and scmnetimes pericardial involvement.

WOLFF PARKINSON WHITE SYNDROME: an arrhythmia in which
impulses passing down accessory conduction pathways (Kent
or James fibers) result in premature activation of part of
the ventricular muscle. This produces a "slurring" or
premature upswing of the initial part of the QRS complex.
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DATE OF
IMPLANT

CODE IMP

PHYSICIAN

CODE

ITEMIZATION OF IMPLANTED MCDEL 9C°
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CODE

NUCLEAR POWERED PULSE GENERATORS (TC 51270
PATIENT
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ITEMIZATION OF IMPLANTED MODEL 9000
NUCLEAR POWERED PULSE GENERATORS (TO 5-12-75)

PATIENT
CODE

APPENDIX 1:

MODEL
NUMBER

SERIAL
NUMBER

3093 103073 13 43 W 103 93 9 W 03 12 193 93 13 9y 22 090 B33 1) 3 W3 0 2 3 py s 13 20y e 2470 ey s 3 403 13 3 0 13 3003 1 03 03 s 0 13 3 3 100 5 313 03 93 95 9 9 9 4 93 0 PR 143 13 3 ) L0
L N N N N e L o il g v g il g g o i A g il g Al o A A A N A A A N
R R AR A A A A A A AR L TR RN A AR AR AR T AR A N AN T AR ANNAY AR RN A ST NN N NSNS NN NN NANNNNNNNN NSNS O
MM M 0 D A A s A 80 U0 GAD U 10 LD SN N € 2 1) 183 1NN © WA 0 DL DN DD LD O DN N D NN DN INAD 0 W0 W0 WD WDADAD WO WO K0 D WM D WO WD
et O DO OO ONNN NN UNNNANNUNUNLANUONNONNCOOCO0ONONOCNOOPOOOOROOOODDOOOND e
B e e T T T T T e D i e e it e B S B B T B BT B T B B TP Bt
AR A A0 @ OO OO0 o OO0 000 Oy 0N gy oy OO vt vt et ot O v Dt v vt et ol st v vt vl ol vl vt v ot O ot it ot

OO OOOOOOOOOOOOOOOLOROOOOEE v vl C vied vd v od v v 3 4 O v v O gd ¥4 v= ot vi o v T ot vd o v o vt vl ol *4 D0 ol vl o vt

MMIMMMMMMMMIMIMNEIMIIINIIIMMEIMIMMUINMMIIIIIMMISTLIISIINIZIIINIIIIIIIILIIIZISIILIISSIIS
[ ST N N N 7”77”7””77 777777777777777777”7”777””7777”7777 777”””777777”””7”
NNNNANASNSASNANSNAN NN AN NN ASNASANA NSNS SNSASSNSSASANASNSASASASSASASASNS NSNSNAANSNSASANNNASNN NSNS NAN ~
ORMOOOIANTMOALDINO T NHIN0OWOINSMNONOMOMONOOEWONHONTVOWHOAFOOCONNONDT JOWUWMOWD
D HtHtHtOONHMONONNANNOD Ottt OO MO ON SO OMONANOOHHONOOHON SO ctderdiN N e O MO ON-O DO N
AN RN NN NN N N NN N N NN N SN NSNS N NS NSNS NS NSNS NS S NSNS SN SN NS S S SN S NSNS S NSNS NSNS S S SIS NSNS NSNS SSSASNSNSSSASNSASSS
COINUNOOD Nt et U UM AUIM M AU v vt v et v NN O T OUN e TN G Ot vt et ot D v v M UN O UMMM e (U ot T O s et e D U
AR T v v et AT A D O i O OO O S r i e 4D H O HH OO O M 1 O OO O OO0 HOOO O OO DOOOOOOOOOoOOOCO DO DO

MNAON O INIMMMMMMMAMMMOMN(ITOSINONOCOCTMOOTNNTMICONANNNOOVNYOMINCOINNMNNICVWOMINNONNNA O
NN N 4 OIA AR AR A O AN O M A IO 4O O AN A NN ed w4 A A F OM AN A w4 U I PO el e OO 4 C N MDD et = U S CU O 2
OO0 P00 0O0O000OOO0O0ODOOO00OOOOO0000O0OOOODOOO0OCOOODOOO-WODOOCODOe
CUOIMIM) M) U w4 M) ol ot vt wd ot w4 ) ot T D ) 4 M U N A1 N SV M N NIM s et M NN M NS NN S A VAN M et M MM NN MM N N e

NSO MACOMMMMM MMM MM OM SHINO MO IMA FON MMM NT AN HAOUNANAM OOON MIMNODOEMO @O F DN
T v w4 O OO OO U v~ O U T U O M ed O et CUEOM vt ot U o4 TN w4 s N O M O O AN w4 4 AN MU N vt w4 SO N U N w4 e © N M
OO OO OO0 OOOOODOOO0OOOOCOO0ODOO0OO000OODO0OODOOD OO
U OUMI N D O w4 vt vt vt ol o w4 w4 ) el 74 w4 1) ek M) et et Y O] et O\ O e U w4 U UM M UM o 4 M AU I N w4 UMD U vt od NN et DN et M et M MM U MM U e

M et O NDONL D0 O N NT +H UM OM O N NAUIMON MO NANOMN PN AHNON S I OAONYOAWANNTMAONO O v (N 0 N
2951377166677%20““551659010210681311555976“37990327791050“88033733637 ONTO
OOT OO viriviried T COM MM T T M M w4 7D ML H O UMM A M AN HOMINMO =HNMOMIT NANM UMD et v NN
e o o 0 O g vt v o S et v v g o e e o o T et ot e o o () S 0 et 9 DU 0 v e T e o ot o o e T e 0 e e o v e 0 e v ] o e T e e e v et v e
OO0 OO OO OO OOOOC OOOOOOOCEOODOOOOOOEOOOOODCOROOOOODDEOCOOOCODDoDROORO
VIOWL ECS9 A>3 iV s>V XX AVLAsQIQAVILLY L EANAIIFrE2L1l0OVURELAL SVAXALEFUWLFOIAMIXOVODJIOUXOWLAAD

PR OO0 OEROOEOOEOOEROOOOODEROROEODOODEOOIHOCOOOOONOOOO0OROCEROEEO
Pl e e e e e e e e Lo e o Lo LT e = e e oy e e T T L L e L o e L e e el Lt bt bbbt ttptpd
OO COOEPOEREOOEOEOEEEEEOOO0EEOOOEOOEROEEROOOEECORLOEOOLOOOOOOINCOOOOCOEOLOR
0'0'0N0 0000 000 OO O OO0 0 00N 000 0 0N OO G OO OO0 O O O O O OO O O O N OO O O OO O O Yo o oY NN o O o N r o o o N Y

CEHMINONTINOTOA TASUMIATOHAUMAUMINOUOINOO-UMINONO-MINYO MINONOOO-HNMIOND PO NINOM
OOOOOOONNAND T OO et NNNAMMIMMM T 32 F SN DN INN OOV OOV OTRAANAMAAN OO QOO0 O Koo oo
1.1.11.11111.0;11.122222?_222222229.22222?.2222222222222222”222222222222?22 NN NN
OO OO OO0 OULOEEOLOEO0000OEODOEEREEOLOC000ORCER0COORDOLOOODE
P el e e L = L ==l L=t - T L e L e e e o e L e e e e e e e e e e bbbt bbbt bbb vbrbvb bbb bbb bbb bbb
o O O O O O X O O G O 02 0 O 0 O 0 O O O ¢ O O O O 0 O O 0 O ¢ O 0 O O O G O O O 0 O O O 0 O 0 O O 0 o O G 0 0 O 0 0 O O 0 @ O O 0 O O O O X O X
33333333333333333333333333333333333333333333333333"-3333333333333333333333



ITEMIZATION OF IMPLANTED MODEL 8000

NUCLEAR POWERED PULSE GENERATORS (T0 5-12-78)

APPENDIX 1:

DATE OF
MANUFACTURE

PATIENT HOSPITAL  PHYSICIAN DATE OF
CODE CODE CODE IMPLANT
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APPENDIX 1: ITEMIZATION OF IMPLANTED MODEL 8000
NUCLEAR POWERED PULSE GENERATORS (T0 5-12-75)
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APPENDIX 2: ITEMIZATION OF CHEMICALLY
POWERED PULSE GENERATORS BY MODEL (TO 5-1¢-/
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ITEMIZATION OF CHEMICALLY

APPENDIX 2:
POWERED PULSE GENERATORS BY MODEL (T0 5-12-75)
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ITEMIZATION OF EXPLANTATION
NUCLEAR POWERED

Reason For

- 2T —

NUCLEAR POWERE

expired; cause unknowr

Death caused

visC from clot in
le

Wound separation/infe
displacement
IRO008S Excessive medical adhesi
the terts witr
failure

from pulse generator
electrical open B
the Hysol backfill |
3 the lead conr
negativ

itage R-waves

necrosis at

arteriosclerosi

expired: massive cor
nreliated to pacemaker

inadeguate sensing 3 Unit not returned,
hospital
Patient expired;: ASKD 2 s Unit not returned retained

- oit
o hospital

MO1364 Patient expired; occlus.on ) Returned to Medtronic
right coronary artery due
arteriosclerot heart 4i




APPENDIX 4.

ITEMIZATION OF EXPLANTATIONS
(CHEMICALLY POWERED)

Status of Pulse
T

Hospital Physician  Patient Reason For Date of
_am  eee Code _Explant Explent/Deatt
2K04305 H1029 Dlo28 AOlle3 Clective replacement. $/08/74
2K22159 Hl 28 plo2s L0118 Patient expired of causes un- 3/05/74
related to paceraker.
224452 R3051 D30SS TOL199 Pocket infecticn. 4/08/74
IX0UT1S H3051 D30SS c01200 Patient expired of ASHD, CHF. 6/09/74
IK13661 E3040 D30s0 Goi1203 Pulse generator removed due to 8/01/74
continual pein in pocket site.
3xl4dle HIO0S1 D20SS TOl184 Pulse generator malfunction. Rate 7/25/74
drop due to leaky capacitor.
Ik23952 Bl1021 plo21 LO1252 Patient expired:; cardiac arrest. Urknown
3Go1342 Bl008 Dioos FO1045 Patient expired: information MA* &/ /74
3G02970 R2002 D2002 s01220 Patient expired: ventricular 11/16/74
fibrillation.
3Glos2l H2022 D2027 vVol1286 Patient expired; cerebral em- 2/15/74
bolus: clot in left ventricle:
not pacemaker related.
3Gloele H1004 D100S RO1367 Patient expired of causes un- 2/20/74
related to pacemaker.
3G1132e HI0S5S Di30ss Loil12 Patient expired: cause unknown. 1721/74
JLgle6s Hig13l Di020 T02364 Elective replacerent. 4/16/75
Le1942 K016 D2018§ 601137 Patient expired; information NA* 12/29/73
3L00509 H3I056 Dl0SE Co1264 Patient expired: cause of 9/30/7¢
death CVA: non-pacemaker related.
IM01641 niel” picle M01282 Patient expired: CA of the celon. 2/17/7%
M01739 H1027 Di027 BOL18S Fatient expired; cardiorespira~- 9/26/73
tory arrest probably due to
acute pulmonary edema; patient
haé known diabetes mellitus.
Im0239¢C H1027 D1027 wolle. Unrelated to wound tnlocuon. 1/05/74
system r
pcucm no longer needed it.
IN02490 H1027 p102? LO113é ntunt expired; cause of death 12/17/73
. BNeo PSy. patient
history of renal m-ulhcuncy .
chronic brain syndrome
iso17e2 #3001 D300l Do1228 Fatient expired; death resulted S/31/74
from CVA.
ITO0256 Bi1023 D1023 K01365 Patient expired of CVA. 1/e1/m
Tinn "1023 01023 P0115% Patient expired of CHF. 12710773
ITINN96 H2002 D2002 Koliloe Patient expired; MI. 1/15/74
ITi 4018 H2002 02002 HO1109 Patient expired; pulmonary 1/703/74
embolus: cerebral infarction.
Xxesee H1026 D102¢6 MO1397 Patient expired; information MA 6/04/73
XX4576 H1064 D102¢6 HOl408 Patient expired: informaticn NA 1/29/74
XX4506 H1064 Dl02¢ wo139% Patient expired; information MA $/30/73
Xx4se? H106¢ Di1026 (4% 1 1] Patient expired; information NA 1/23/73
XXx4663 H1064 1026 §01386 Patient expired: information NA & /7
X460 H1064 D102¢ wol3%0 Patient expired: information NA 10/17/73
XX4688 H1064 D1026 Gol400 Patient expired; CVA. 3/04/78
XX4694 H1026 Dl02s noi37e Patient expired; information NA  12/14/73

*NA = not available

3=

Unit not returned to Medtronic.

Unit not returned to Medtronic.

Unit not returned to Medtronic.
Unit not returned to Medtronic.
Unit not returned to Medtronic.

Analysis in “"Current Status® sec-

tion.

Not explanted; not pulse gen-
erator related.

Unit not returned to Medtromic.
Unit not returned to Medtronic.

Unit not returned to Medtronic.

Unit not returned to Medtroaic.

Not explanted.
Unit not returned to Medtronic.

Unit not returned to Medtronic.

Returned, functionally OK.

Unit not returned to Medtronic.

Not explanted at time of
patient’'s demise.

Generator functioning normally
at time of explant: unit not
returned to Medtronic.

Not explanted at time of
patient's demise.

Unit not returned to “Medtronic.

Unit not returned to Medtronic.
Unit not returned to “edtronic.
Not explanted.

Not explanted at time of
patient’'s demise.

Unit not returned to Medtronic.
Unit not returned to Medtronic.
Unit not returned to Medtronic.
Unit not returned to Medtronic.
Unit not returned to Medtronic.
Unit not d to Med ic.

Pacemaker functioning normally;
returned to Medtronic.

Unit not returned to Medtronic.



