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I. PROGRAM HISTORY ,

t
b Arco Nuclear Model NU-5 pacemakers were implanted in humans from 1973 to 1978 as
; part of a clinical study to investigate their performance. The pacemaker power source is
_

a sintered PU-238 oxide fuel pellet from which its decay flows through thermoelectric wires '

i
and eventually converted to a DC voltage by normal thermocouple action. Extensive testing :
such as dog implantations, impact tests, crush tests, temperature and cremation tests, and

'

capsule pressure considerations were completed to ensure pacemaker integrity in the
unlikely event of an accident. -

| During the clinical study phase, reports were sent to the Nuclear Regulatory Commission
'

with information as specified in both the "Research Protocol for Clinical Investigation of the
,

Arco Nuclear NU-5 Pacemaker" and attached " Contents of Sponsor's Periodic Report on.

Clinical Performance of Pacemaker" (Attachment A). The last full report during this study
phase was submitted on October 15, 1980. After that, certain reporting requirements,

changed and semi annual inventories were submitted to conform with the license. A copy
; .of the latest inventory submittal is included as Attachment B.

} In order to more fully update the Nuclear Regulatory Commission, per their verbal request,
,

! a report was submitted on January 15,1988. This report, and all subsequent reports, will
'

be submitted per Condition 12 of our material license and presents in addition to the above: 1

.

; e Implanted and explanted pacemaker tables with relevant information as
i specified in Attachment A," Contents of Sponsors Periodic Report on Clinical

| Performance of Pacemakers" (Tables I and II)

Calculation of nuclear pacemaker failure rate and mode as required ine;

Attachment A, Section II.D (Attachment C)

{ e A list of the pacemaker failure related explants since the last reporting period
j (Attachment D)
1

4

II. PURPOSE OF THE TECHNICAL MEMORANDUM
>

'Ibe purpose of this technical memorandum is to report upon and update the progress of
the clinical study of the Arco Medical Products NUS model radioisotope powered cardiac
pacemakers from February 1,1995 to January 31,1996 as specified in the " Contents of*

Sponsor's Periodic Report on Clinical Performance of Pacemakers." This is the thirtieth ;
.t technical memorandum summarizing the clinical data to be submitted to the Materials )

Branch of the United States Nuclear Regulatory Commission, in compliance with license
SNM-1993 which replaced #37-14916-01.

; u_ w,,
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III. N3NICAL IMPLANT STATUS OF THE NUCI FAR PACEMAKFRS
|

Tables I and II list nuclear pacemakers implanted and explanted, respectively. He:

: pacemakers are listed in numerical order with the fixed rate units first, followed by the ,

demand units. ;

; Information listed on Tables I and II are the pacemaker identification and any follow-up j
information required in the " Contents of Sponsor's Periodic Report on Clinical Performance

'

of Pacemakers." Specifically, the follow-up.information listed is in items A.1J, and A.I.M-

through A.1.O. Items A.I.K and A.1.L are covered in the explanted pacemaker table. He
'

information requested from items A.I.A to A.I.I is static and can easily be referenced from

; previous reports.

Information shown in Table II is also represented in the same format. Along with'

'

pacemaker identification are the implant service days and reason for explantation
corresponding to items B.1J and B.I.K, respectively. Item B.I.K is depicted as a number
which must be referenced to Attachment to Table II. Items B.I.A to B.I.I are also static

j and can be easily referenced in Attachment B. Attachment D describes pacemakers
; explanted due to pacemaker failure.

IV. NUCIEAR PACEMAKFR ACCOUNTABII3TY AND FOI_IOW-UP

Data from all investigators have been accounted for except where patients have elected not
: to attend their semi-annual physician follow-up. The right hand column of Table I is

entitled " Contact." A "yes" indicates current physician / patient contact, "LTF" indicates
patient is lost-to-follow after numerous physician attempts to contact the patient, and "N/A"
indicates patient has left the United States permanently. A" " in the bracelet & ID present4

column indicates no information was retrieved from physician follow-up correspondence;

indicating the patients had the bracelets and wallet cards on their possession.
,

e

! V. CI_lNICAL PERFORMANCE ANALYSIS
!

Five goals were outlined in Attachment A, Section II for program performance analysis, and
listed as subsections "A" through "E." Subsection goals "A," "B", and "E" were completed by,

Arco Biostatisticians on former reports. Rus, this and all subsequent reports, will contain'

relevant information only on goals "C" and "D.",

; The pacemaker failure rate, as shown on Attachment C, has been calculated for the period
from 10/15/80 to 1/31/% and from program inception to date; colunms "A" and "B"

a

respectively. All calculations were based on data from 79 and 125 implants, due to one
i patient who left the United States resulting in no pacemaker service data. As can be seen

in Attachment C the pacemaker percent failure is 16.80% for the total program and 21.52%
i

MNN NY
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from 10/15/80 to 1/31/%. This yields an average monthly failure rate of 0.14 and 0.18 for
those same respective time periods.

Based on the data found in Attachments C and D, there is no evidence reported of any long
term adverse side affects or other unknown factors associated with the nuclear pacemakers,
Additionally, there is no statistical evidence suggesting any deleterious failure rates or modes

'
associated with the program.

',

i
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TABLEl,

i IMPLANTED PACEMAKERS
AS OF 1/31/961

PACEMAKER ID PACEMAKER SERVICE INFORMATION SUPPLEMENTAL
1

1

i MODEL # PACER # IMPLANT DATE FOLLOW-UP DATE IMPLANT BRACELET & CONTACT
DAYS ID PRESENT

--------------------------------------------------------

NU-5F 90 04/10/73 11/30/95 8269
"

YES-

NU-5F 94 06/05/73 12/11/95 8224 YES-

; NU-5F 103 04/09/73 12/26/95 8296 YES-

NU-5F 120 07/24/73 10/01/76 1165 N/A-

! NU-5F 126 06/12/73 01/09/96 8246 YES-

' NU-5F 149 08/07/73 11/21/95 8141 YES-

- NU-SD 459 11/18/75 10/09/95 7265 - YES
| NU-5F 481 10/01/76 08/24/95 6901 - YES

NU-5F 483 03/04/75 12/07/95 7583 YES-

NU-5D 490 03/05/75 08/21/95 7474 - YES
i NU-5D 498 04/15/75 12/13/95 7547 YES-

i NU-50 499 09/13/76 11/02/95 6989 YES-

t NU-5D 504 04/20/77 12/07/95 6805 YES-

4 NU-5D 506 05/19/75 12/28/95 7528 - YES
NU-5D 509 04/04/75 11/14/95 7529 - YES

'

: NU-50 513 03/18/75 10/31/95 7532 YES-

'
NU-5D 523 11/13/76 01/02/96 6989 YES-

NU-5D 527 05/14/75 10/02/95 7446 - YES
NU-5D 529 03/13/76 11/28/95 7199 YES-

;

NU-50 537 08/04/76 10/31/95 7027 YES-

: NU-50 539 10/24/75 01/15/96 7388 - YES
NU-50 544 12/09/75 12/19/95 7315 YES-.

NU-5D 562 11/19/76 10/31/95 6920 - YES
NU-50 586 01/23/76 08/01/86 3843 L.T.F.-

: NU-5D 611 07/07/76 12/15/95 7101 YES-

LT.F. - LOST TO FOLLOW
'

N/A - LEFT THE USA PERMANENTLY
,

J

t

n

5
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TAR.E N !

DPLANTED PACEMAMERS
10/15/D0 TO 01/31/98

.

PACEMAMER D PACEMAKER SEFMCEINFOft4A110N EXPLANT DATA !

a MODEL# PACER # IMPLANT DATE EXPLANT DATE thPLANT EXPLANT
'

DAYS CODE !
__________________________________________________ ,

NU-5F 70 04/10& 3 07/09/90 8299 13 I
i NU-5F 74 05/12/73 04/0149 5003 36 i

W -5F 80 02/19/74 01/05/91 6400 03
'
,

'W-5F 83 04/10/73 08/01/86 4861 03
i W -5F 85 04/00 # 5 10/29/91 6777 02
: NU-5F M 04/10/73 09/19/91 6738 11 |

NU-5F 97 06/05 # 3 09/01/06 5504 21 !

NU-5F 100 04/09/13 02/1247 5057 19 j
NU-5F 107 04/10/73 01/15/87 5028 03 ;

i W -5F 115 07/08/13 08/01/89 5870 03 !

] W-5F 120 08/12/73 02/09/88 5355 03
; W -5F 131 08/13/73 09/19/93 7403 03 i

W-5F 136 12/10/13 12/17/82* 3294 36 !

W-5F 140 08/13/73 10/1541 3046 36
i W-5F 144 07/27/73 10/02/87 5180 06 ;i NU-5F 145 09/14/73 09/24/81* 2932 22 " >

W-5F 155 12/06/73 10/24/94 7830 14 I
"

'

W -5F 157 11/23/73 05/22/87 4028 06
W-5F 175 05/14/74 08/01/89 5558 13 |

I W-5F 316 05/22/74 06/26/B8 5145 25 !

NU-5F 341 09/0B#4 06/17/95 7404 25,

W-5F 342 10/06/14 09/16/87 4725 22** |

NU-5F 361 10/20/14 12/21/91* 2810 30 j'

s W-5F 362 10/25 # 4 12/03/91 8979 02 i
'

W -5F 383 10/10/15 06/01/89 5044 21 !
W-5D dos 07/05 # 4 01/15/82 2751 25

i- NU-5D 400 03/06/15 04/13/90 5517 13
i W-50 462 03/03/75 01/25/91 5007 13

W-5D 465 03/24/15 07/28/92 8336 02
W-5D 467 08/04#5 03/21/80* 1752 36
W -50 474 11/23/73 09/30/80 5425 25
W-50 476 01/27/75 11/20/89 5420 13
W-50 477 05/16f75 11/19/81 2379 36
NU-5D 492 01/17/75 05/15/87 4501 19
NU-50 496 02/07 # 5 12/15/81* 2503 36

i NU-50 501 04/17/7e 04/14/67 3284 36
; W-5D 506 03/14/15 03/09/81 2187 25
i NU-50 515 07/18 # 5 10/08/86 4833 06
i NU-5D 519 05/22/15 09/20/06 4670 06
| W-50 524 02/12/16 11/20/94 6856 03

NU-5D 525 05/30/75 09/19/95 7417 02,0t
W-50 528 06/17/16 12/1441 2006 36
NU-5D 532 03/06# 8 06/31/93 6385 02
NU-50 535 08/29/15 01/31/64 3077 22 "
W-5D 542 12/02/75 04/20/95 7079 01
NU-5D 545 02/05/75 10/02/82* 2796 36
W-5D 549 11/s5/75 06/12/97 4227 21

. W-5D 571 06/29/15 01/15/82* 2331 36
W-50 572 10/08/15 01/07/92 5035 03

'

W-50 581 02/17/16 12/05/94 8806 36 I

W-50 583 03/04/16 12/01/95 3589 22** !
W-5D 587 06/03# 6 11/16/88 4549 30 !

,

W-5D 502 06/0406 12/28/88 4529 21' W-5D 623 07/26/76 01/08/82* 1988 38
W-5D 624 05/2006 12/10/81* 2030 36'l

'

*
EXPLANT DATA UNAVAllABLE. DATE SHCM/S LAST PATIENT CONTACT REPORT

; RECIEVED.
** DETAILS REPORTED AS NON-PACEMAKER RELATED, PACER NOT#ETURNED.
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| ATTACHMENT TO TABLE II |
| i

; ' CODES USED FOR EXPIANTING DATA !
t

'

01 Battery Depletion 23 Lead Could Not Be Removed From Pacer
s

02 Impending Pacemaker Wearout 24 Muscle Stimulation
,

; 03 Patient Death 25 Elective Replacement, Not Pacer Related, |
Pacer Normal i

i 04 Wound Dehiscence (Opening) 26 Lead Could Not Be Inserted Into Pacer, i

j or Set Screw Could Not Be Tightened {
, ,

05 Infected Pocket (Pacemaker 27 Pacer Rate Increase / |

Bursa Infection) Decrease Reported, Pacer4 -

[ Normal Upon Return j

| 06 Loss of Sensing Function, 28 Pacer Rate Change, Pacer !
Pacer Not in Design in Speci6 cation ;

Speci6 cations ;
'

07 Competition 29 Loss of Capture, Non Pacer
Related (Plug Missing, Fluid in Terminal)

08 Electronics Failure 30 Pacer Returned Because of
Cracked Epoxy

09 Lithium Battery Failure 31 Automatic Rate Equals Magnetic Rate,
Physiological Reasons

10 Nuclear Battery Failure 32 Non-Pacer Related Oversensing

11 Random Failure 33 Set Screw Head Stripped

12 Delaminated Capacitor 34 Pacer in Spec., Explanted
Due to Apparent Pacer Inhibition

.
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Attachment To Table II - Continued
|
!

)
13 lead Changed, Pacer Removed 35 Automatic-Rate Equals Magnetic Rate, |

Electronic Failure i

|

14 Patient Requires Faster 36 Pacer Returned Without |
Rate Pacer Details; Pacer in Specification j

15 Imss of Sensing, Patient 37 Pulse Width Variation due
or lead Related, Pacer Normal to Psuedofusion; Pacer in
on Return or Reimplanted Specification

16 Electronics Damaged During 38 Advisory Return, Pacer in !
De6brillation Electrical Spec. Upon Request

17 Pacemaker Erosion Reported 39 I.oss of Capture, Pacer ;

Related
,

!18 Pacer Reported Not in Spec. 40 Advisory Unit Not in
at Implant, or After Implant, Speci6 cation Upon Return, '

Unit Normal on Return Non-Feedthrough Related; Pacemaker
,

Still Functioning
|

19 I.oss of Capture, Non-Pacer 41 Connection Problem
Related -

20 Feedthrough Failure 42 EMI Filter Capacitor
(Advisory Group) Shunt; Results in Low

Output Amplitude .

21 Pacemaker Rate Change, Pacer
Out of Specification

: 22 Pacer Explanted, Problem
1 Reported Without Details,

Pacer Not Returned ,

I

~

mw h
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I. Title of Study

i -

; Clinical Investigation of The ARCD Nuclear tV-5 Paceraker.

II. Pt~ecsa -

i '

; the purpcse of this study is to clinically Lwestigate the
'

perferrance of the ARCD I uclear 1.'U-5 Radioisotcpe Powered Cardiac
; Paes aker. This cipcal investigation is based on sound bio- !

statistical netheds and has five major goals shich are:
'

; ,

:
'

.
_

A. Deteri.e the rand =a failure rate of the nuclear pacemaker and
j cecysre it to'the devanticnal battery powered pacacaker. This
; deteadnatica will also include a characterization of "ihfant
' sortality" failure rates and nodes. ' -

,

B. Determine the failure rate distributicas and shich distributions -' '

apply in t'4 statistical treat: ant of the reliability data. This
I will include a dete_d.atiicn of the ace.: racy of ths Peissen

assur.ptic:s.
.

i C. Cccficatica that there are no 1cng tam adverse sida effects "cr

|
other unk:r n facters associated with nuclear pacarakers. |

.

.J
*'

|
*

0. Dete=ine nuclear pacemaker lengevity by characterizing the " wear
i out" failure rate and acde.

- *
1
1 :

1 L Characterize the practicable aspects of the fo11cw up, trace- |

| ability aM recovery of nuclear paca:akers.
'

;
*'

I!!. Desc-icticn of Pacana.ker
;

! The nuclear pace =a'<er to be inplanted during the course of this
study is the APCO Nuclear Fodel NU-5. Cc:plete tec .nical data en the,

! pacemaker including radiatien levels, reliabilit/ tests and safety
tests under cenditiens cf normal use and conditicr.s of credible

; accidents are en file with the U. S. Atemic D:ergy Ccmissimi. Due
to the extensive anount of previous testing, the participating HW1j -

institutiens are not required to perform radiaticn testing. Underi

this protocol, the Model NU-5 pacenaker contains a n=v_4a_= of 0.45' '

gra:s of plutenico-238 (less than 8 curies). The resultirq dose rate
: at the naxinarn point crs the pacemake* surface is 5.64 millirads per
: hour and 0.37 millirads per hour at 5 contfruters frcrn the surface
' alc .g the nexim:n dose rate line. The redel NU-5 paceraker is available

in two types - fixed rate or denand (R-wave inhibited). Use of the
,

magnet in this protocol applies only to the Model NU-5 denand type<

pacamnker. ,

. .

4 .

1 The AR00 lbelear Statistical Basis For Clinical Investigation of
; Radioisotopic Pacamakers - August 10, 1973

;
*.

.

1
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' IV. Pxtla:t Selection

Patiants ray be of either sex with a ==_+- age of 65 or mininsa
.

age equal to the age of majority for the state of residence (spa-M2 -

cases, hoever, ray be c:nsidered cn an individual basis by the ,
;

asp.c .iate licansing authority for older or younger patients) whos .r
t

.

A. Warrant replacement of their existing paor aker or the insertion|
,

of a new pacemaker due to chrt:nic heart block or other cardiac
'

f rhytho dist:. bances and .

-
- >

j B. Have da:x:.strated eneticnal raturitf, stabilitf, that they are, >

reliable patients to have a record of stable residence in the
:
; cccrr.:.itf re.ch that they are willing to cocperate in, and are ,

i likely to retain available for the long tarm folick. up required and
i

Have no nodical c=nditica Wiich in the physician's best fM at
| C.

-

{
wxild limit life expectancy to less than 10 years. ;

i '
*

; Declusic.s are the presance of a coexisting disease which ray i
i

p:ta .tially li:.it life - e.g., potentially pr:grassive heart
!

disease, carehr: vascular disease, diabetes with any and organ,

,

|
manifas ati= cr of greater than 10 years' k .:'..n duration,

-
+

! re.a1 disease, and neeplastic disease. Prchabilitf cf lack |

! of full cocperatica, high mobility in the pcpulation, anotional
.

.

"disturbance, ale = holism, or other facters ray also centra- -

1 indicate picipation.

: V. Duratica cf St4/ ,

i

It is a.ticipated that irplantatic .s of nucicar pacerakers
.

under t'.is std will centinue fer about two years and e.at the
! f

mini.:= tire to achieve goals A, B and E under Section II is two-three
years. Ie: .gavi':y studies a .d lcng ter=i sida effec s studies may

i require auch r:cre tina, perhaps in excess of ten years, due to the
,

; potentially 1cag life ca.pability of the nuclear paceraker and its
i design charac.aristics. ,

? .

Infor:ed c::.sant shall be obtai..ed frtan all patients for
,.

1 participatics in the progra:n and for the ultimate renovel of the
j pace: raker aftar its expected useful life is exceeded, its failure
; or the death cf the pat.ient, whichever occurs first. S e study will

continue threeg':x:ut this period with folicw-sp by the clinics and4

:. reper ing to ABCD Nu= lear cm inplanted pacarakers.
4

f VI. Control Greum

j' In order to accurately canpare the nuclear pacemaker with
>

conventional pace ekers sound bicstatistical practices reqc. ire use
j of c=t:o1 groups. 2erefore, a series of caparable control

patients with cc=antional pacemakers of the same type (i.e., demand.

: or fixed rate, bipolar or unipolar) will be folicM. The centrol
patients will be treated and folicwad using t!e same procedure for.

patient selectica, radical procedures, follow-up, and Awi.ing.
. Se ccr. trol grtz:p vill be at least as large as the nuclear pace--

;

naker study gro.p.'

;

.

.

,_I
,_ _ _ ._.
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VII. Inolantation P.h and Imad Svstensi . ,

! .

Fundamentally, conventional techniques of ,e9r lasertion ,

; are to be utili od, but with partic.tlar attention to . insuring that,
*

'

~ the electrodas and leads utilized have an egocted life watble
; to that of the pacemaker (in cxcess of 10 years) and that they have
: appropriate pacing thresholds. Because of the 10 or more year goal, |

'

| it is vital that extres care be taken to use the best available
4 leads and to insure the best possible lead placement and ccafiguration

within the bod /. Since this is an investigational prograin, and -

not routine c1hical use, it is praferable that a limited nu2er of
j lead systa::s be used in order to limit the numer of variable's in

the total pach; systern and thus develop nore meaningful data cm:.
j longavity and reliability. Table 1 specifies the preferred leads

to be used. It should be noted that the PC-5 pm%r is of ty
.

! nen: polar type.
~ -

, ,

1

| In patients with an existing lead, the fo11ck.'ing sh'all be done
; as a mi: " :t, prier to innlantatien.
.

! A. App::priata chest fibs m.:st be taken to assess the pessibility
| of unduly r.han et.:tes in leads. ,

a

i B. Tne type cf existSg electrede m.:st be ascartained and if-it , ,

is not listed in Table I ita use must be approved in advance ,4

| by A c Nuclear. If doubt exists in the judg ant of the responsible '

physician as to the reliability and/or q mmtf of an existing.

i lead, it shculd be replaced by a new one listed in Table 1. For
; existing leads, appropriate adapters may be used to fit the ,

paceraker; these shou.1d be of the type listed in Table 1 or )!

j appreved b adva:r.a by APCO Nuclear. f ;

i
f

i The threshold for pacing shall be tested fer all elC diether
i old er new at the ti:re of nuclear pacaraker i. plant prior to coenset- 1-

i ing the lead to the paes.rakar. Only these leads eay be utilized in
Wich acceptable thresholds are der:cnstrated by these tests. Accept-:

|
able thresholds and test procedures are discussed else.dare in this .,
protocol. j

'

,

! It is inortant to note that certain inferration be obtained and |
*

<

recorded prior to and at the tire of inplantatien. It is, therefore,
'

necessary that the Accountability and Inplant Data Form (a copy of-

Aich is Figure 1) be fully studied and understcod prior to partici-
Ipating in this clinical study.
li

The NU-5 nuclear pacemaker is supplied sealed in gas ye:meable
; plastic double bags. sterilization procedures prior to shipping are

!

i i

|- I

I

!

i 3
,
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Preferred Icads,
t,

Mfg. Model Type System Adaptar.

323-451 Myocardial L + 1ar ame
322-256 Ihdecardial L + lar Nane i

O 322-620 Ehdocardial L @ lar Ncra.
.

322-251 Ehdocardial Mcmepolar Nane
"

322-261 mdocardial Poncpolar nme
322-281 Ehdocardial L + 1ar s Rme >

5814 | Myocardial Ripolar Cordis 331-521
N 5819 Ehdecardial Ripolar ,, Cordis 331-521

1
6901 mdecardial Bipolar Cordis 331-521 ,

6907 E dcca M al Venepolar Cordis 331-521

6909 edocardial yce: polar ccrdis 331-521 '

.

...

N7!IS: 1. Tb use a lead or adaptar not listed,
AacD Nuclear approval is required.

2. For bipolar leads, use electrodes with
,

! lowest :rassured st.Lmlaticr. threshold of pair.

. 3. For the C rdis 322 series, leads 256 or
1 620 are preferred due to lcuer stimulaticn -

thresholds in general than leads 251,;

; 261 or 281.

I
~

; -

$
'

i

j
'

.

i

5

I

4

d

4
. ..

.

!
'

:
,
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[ perforced in gaseous cthylene oxide. If the bag is fomd to be
pd or accidentally ruptured, the nuclear pacemaker way be re-;

sterilized in ethylene oxide gas at tenparatures not to exceed 50'C.2

Following sterilizaticn at least 72 hours should elapse prior to
,

t implantatica to allow c= plate aeration. If a pacaraker is drcpped,
; it should net be 3rplanted but, instead, returned to AICO Nuclear.

4 VIII. Threshold 5;:ecificatiens and .veasurer.e.ts '

In crder to data =ine if a particular lead can be used with the
nucitar paceraker, its sti:-datica threshold :.:st he reasured and. ,

i fou-4 to he ac=ap, able in additica to reoting all cf the previcusly '

i dise.:ssed rapirs. ants.. De sH-- htien threshold :.:st be nessured
4 at the the cf == lear pace aker insertien but pri= to connection

to the pace aker. It is ispcrtant that both e= rent and voltage.

i sti=latica thresholds be naasured. It is also 1:rportant that
' ,

battery pcworad instr :ents be used in threshold naasurements since :
the e>:pcsad lead represents a direct current path to the heart and.

J. even a el e.:ta r.cu:.c cf leahaga emrent fren pc..1er linas represents (
a pc ential fibrilla:icn risk if e .tering the hear: directly.1

'
.

3 0.3 sti.-.:la:itn threshcid will he rassred utilising a battery
cperated pulse ganarater with adjustable a:plituda a .d width. De

! calibrated acrearf shculd be at least + lot a.d the pulse duration *
sho::Id be adjustad to be in the range of 0.70 to 1.00 milliseconds. ,

,t,

'Da pulse gaaerater rate should be in the range of 65 - 80 p;ss.
i ne negative ta=inal of the pulse generater is c=..ected to the
; lead @.csa thrashold is being reas=ed a.d the pcsitive teminal
! of the pulse ganarater is c=. acted to the indifferent lead which is
| placed in c=ta= with sube.:ta . ecus tissue. With the output anplitude

of tha pulse ge.arater initially set at approxi.ctely zero, t5e-

3
,

i a.piituda is grai: ally J. cremsad until censistant capt=e ccc:ms. !
! The crylituda at hhich censistant capture ocers is reccrded as the !
I sti=latic . e.rss;.old. Both errent threshoM and voltage threshold |

| valuss shall he reasured and recorded. It is suggesud that an
i D'.G rec = der be used te cbserve censistent capera and that the
i output of the pulse ganarater set at threshold values be cbserved en
| an oscillesecpe a-4 recorded with a secpe carera.
?

$ enly L5cse electrodes may be utilized in which the naasured
| threshold is no greater than 1.25 ra and 0.90 volts if newly implanted

or 2.50 ra and 1.8 volts if chronically irplanted (whether endocardial.

! or myocardial).
.

IX. Accountability and In=lant Dara Form
i

In order to insure adequate data for this study if is vital that
the Acccuntability and Inplant Data Form (Figure 1) be c=pletod

.

| pawi.ly after each inplantation and distributed within savon days
after implantatica as fo11cws:,

!

f

A

G*

.

I 6
:

>

& ,. -
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Operating Dacia Ccpy! G. .ir. -.-
airgeon's copy :creen -

Patient's Medical Reased! Blue -

AFC0 Nuclear Cbpy (Pre-add.W and St W )mita -
1

.

It should be noted that areng other things the pulsing rate of the |
~

pacch.er shall be esasured and recordad on the Accountability and ;-
;

| Irrplant Data Tom i:re.8.iately upon i= plantation and 12 - 24 hours i

aftar i.plantatien. '1he rates should be ched.ed by a pulse intarval
; measrf.g device accurate to t 1 e411(W or t 0.1 pulses per ,

|
mine:e. It is recc=rranded that the Accountability and In: plant Data ,

For= he reviend in detail prior to participation in this clinical ,4

st'h/ to insure that all data regusted is obtained and repertad. t

7
*

! Examples of the type of infoe:ation required are:
:

A. Pace:aker ncdel, type and serial number
i

*

| B. Data cf 1:rplantatien, surgical procad=e and sita of implantation*

:
' c. Land identificatien by type, cedal a.M serial n.: e.rs, newly
i 1:pir.n.ad ce pra-er.isting, date cf irplantatica, vein used and
! '~ stian of elect cda
4

D. Threshold rassuretrants and e:;uipent used'

t :

E. Sti::alation rate of the pacamakar both with and without raag .et '

;

(if applicable) ,
-

;

l

Histcr/ of previcus i. plants, re cvals of pavd* Ear leads,F.;

and reascas fer such rencnrals.;
:

X. Folicw-Un Data

! At intarvals of every three acnths during the first year and six |
.

| nonths thereafter folic 'ing melear P aker inplantation each.

j patient shall receive a fo11cw-up e.vamination a.M the resulting data
|

shall be reported to ARCD Nuclear on the Follow-Up Data Foca (a copy
j of which is Figure 2). Typical follow-up data includes:

j A. Identification of patient, geker, hospital, physician

| B. Date of implantation and fo11cw-up emn! nation

C. Perfor ance of pacer. sher including sti. dation rate (with and
without ragnet, if applicable)

i D. Indication of any tralfunctio'n, nodifications or replace:aants of
1 pacerakar or lead systers

.

7
*

i
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*
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! .

FOLLOW-UP DATA FOnM j,

.. .

; (To be used each time patient is contacted and/or emaneined including telephone transmission of ECGJ !

I 1

PATIENT IDENTIFICATION SHEET '

| Patient Name
*

'*" ''" """" |.

3 Patient Hospital Record No.
;

3 Pacemaker Serial No. ;*
_

? Date of imo!antation*

'

Date at Felsea Un
s Name of Physician

: Address

! City State Zip
*

; Area Code ar.s Telephone No.

: , Patlant has I.D. Card: Yes No
Patient is wearing the:efet or its fouivalent: Yes No*,

!
| Con:act maintained with patient: Yes No
.

! PACEf.*AK2 A FUf!CTION
.

Satisfactsry

| Unsatisfec:ory

j Stimuistion Ra:e: with t.k,nct w/o f.!agne: -
,

; Change from prev *.ous rate ..|.*
I Charge from initial rate
1

. A;IDicAL EXAT.!!?!ATiDN
*

Summary:

f
Reposition: Pacemaker /lcad/both:

! Reason

! Explantation: Pacam Ltrilead/both
1 Reason

.

! Autopsy Re:vits (if applicable)
!

*

Cause of Death (if applicable),

j Title
* *

J Dme
i Signature

*

i
'

This form should be camcleted and retumed to the n;anufactureri

; ssittin 10 dan of taking lottow up data.

i -
'

For urgent siuestions and for assistance concerning this racemrAer. P ease cell 412-CJ5-3111.l

1

- IMANUF ACTUnCn1 COPYS

Seat More neeer Fossene

. e

PICU:s? 2
'

8*

,

9 F
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a
E. Physician's opinion and cc=ents on pacornher and lead system

| T. Sumra:y of sedical examination -

.

i i

j G. Indicate 6 ether patient is carrying ID card and waring
- bracelet and eether ocntact with patient has been naintained

,
,

since last follow- g;
|

'

! The folicw-up data shall inclu'a pulse interval naasurenants
(using a davice with a + 1 millisee:r:d or 0.1 y, acc: racy) and a i

1

;

raccrding cf t's electrecardiogram (with ard without the rag 4t,
-

i

if applicable). The rolles-L) Data form shall be c npleted and
i retu: .ad to JE0 lbelea,r within 10 ds Inj additirx., the Tc11=1-Up Cata fer:n shaP of each examinatien.1 be used everytire the patient ;

L is a:.:ard=d even if such exa:nir.aticas taka place core eften than
j the specified frequency including talapiurs tra=smissic=s of ECGS.
<

.

The i. pulse rata of the pacaraker will vary la a predictable,

; narr.e: due t: radicac:ive dscay of the fuel a.d c=se:;uant dscrease ,

i in voltage fr=n the energy scurce to the elec::c .ie circtit or due' ,

to sligh: Lpr::ta ant in the nuclear b ttery efficiency b cughts
-

abce: by ga::aring actica a .d slight redistribu:i= cf ca:ral heat
: fice within the ba:ts:y caused by vig:::us pa:Len: physical ac:ivity
j did. csuses pulse rate to slightly inernese after iqplant ard then ,

-

stabilize. If the nessured pacer.akar rate (eithar with or withcut ,

!
.

the ragnet) deviates frc:n the initial rate rec =rdad aftar it: plantation
i by ccra than 5 pulsesier minute, ARCO Nuclear shall be notified -

ir::ediately. If the pulse fails to capture (duri::g ren-refractory
! phases cf t'.a cardiac cycle), ARCO Nuclear shall be notified

!
in=ediately, ed the investigaters shall seek to pursue the etiology,.

locking both to potanzial failures external to the pacaraker and to
j the paca=aker.
,

, ,-

j X:'. D:miriatien
:

Pac:: sker:: will be rancved if clinically irdicated due to;

failure, nulfune:ica, develeprent of "excassive" c=patition between,

; the pacemaker and ncrral conducted beats, the death of the patient,
| the anticipated exhaustien of the unit or if the pacemaker rate.

'

changes by nere than 10 pulses per minute. W.enever possible - i.e.,
, denever the patient's welfare is not m.m.ised - ARCD Nuclear;

will be censulted prior to the renoval of a pace aker. Any paceraker,

or lead which is eglanted or repcsitiened for any reason shall;

! be reported in writing within 1 week to ARCO Nuclear. The i- @! shall include reascns for actica taken, date of ac don, and associated
i tests perfonred. The paceraker and, if pessible, the intact lead

syste. shall be re:reved upcn death and returned to ARCD Nuclear for '
,

: evaluaticn. If no autepsy is performad, the nest probable cause
of death shall be stated. Autepsy fi.xiings (if appliccble) related
to the paoaraker shall be reported and, if possible, the function

j- of the paccraker and lead system will ha deter:nined at autcpsy.
,

All nuclear racarakers that are explanted for any reason shal) .

be retu:r.ad to AECO Nuclear as soon as passible in a shipping pac'ap,

3

j' .

h
*

9
:
i
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supplied by ARCO Nuclear and in accordance with labeling and
shipping inst:uctions also supplied by ARCO Nmlear. At explantation
the nuclear paccaker rate shall be recorded (with and without the3

magnet, if a;plic:ble) and APCO Nuclear shall be consulted, if '

possibis, for additional tests to be parforcied.
-

XII. Notificati=s
APc0 Nuclear end the licensing acancy shall be notified within'

24 hours cf the daath of any n = lear ,cace-aker hearer, and any
adverse reac:ian and/or ralfu .::ica hvolving a pacecaker systect,
includbe the leads. Ayco Nuclear shall te notified within 10 days

; of less cf c= tact with a nuclear psca:rakar hearer. *
.

I .

-

i XIII. Records .

cata and vital statistics per"%hg tio the nuclear paes aker
patie .tz shall be trade bed as Edividual files separately fItz:

i Th'se re:Ords shall include:reutine h: spital records. a
;

A. Tne bles %f cf the Ac:: .ubility and L pla-t Data Ferts
L

B. C pies of all rollow-Up Daj;. Fers
.

C. A fully exe :ted c:py of the d:x. rent "Infor ad C=sent For
Si:rgical 1 plantation Of Fadicisot:ye Po. tared Cardiac Pacarakar"

.

(a crpj of which is attachsd)
i

Any additicnal inferr.stion dae.ed inpertant by the medicalD.
staff

,

X:V. Infcr.ed Cc .sent
,

All patients shall sign the iJdQIred Consent statement entitled
" Informed C .sent Fcr Surgical L plantation of Radioisotcpe Pcwered4

Cardiac Pace akar" (a c:pf of which is attach *d) . Using this
doe =e.nt the patient, or his reprasentative shall be infcond and*

shall agree in writing to the follering:
4

A. 'Ihat nuclear pacemakers are under investication, thsre are
alternative treatrents and the patient is willing to partici-

*
pate in the Lwestigation .

B. 'M after the catient's death, or if the useful life of the
pee:.uker is eiceaded, or if it caases to function effectively'

for the patient's medical needs, or if the patient recp2ests-

to have the pacerakar removed, the nuclear paceraker r.ust be
returned to NCO Nuclear

.
.

- -
. y.
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* - C. The patient will always carry the ID card and bram10t en his ;

persci, and to notify the hospital of any change in his address; ..

or telephone rarier.
;

; .

D. The patient will notify, through the hospital, and A100 Nuclear,
i the appropriate liccr. sing authority prior to any travel outside

the United States.
,

4

E. Acknocladg:nant that the patient has had the opportunity to ask
quastiens pertaining to the surgical procedures, nuclear +

pace::aker, follae-up procedms, and pessible altamata rathods.

of truncaent.4

! -

! Ccpies of the sip.ud ce:.sant for:n shall be given to the patient,
to AKD Nuclear and placed in the patient's nadical file.

2
.

! W. Patient Identificatica

| All :n: clear pam .aher patients shall carry credentials identifying
! ths: as nuclear pace .aker patients. Tnese cradentials will include
| an identificatica bracelet of the ;*edical-Alert t;pa a.xi a wallet
i si:e ida.tifics icn card. On the bramlet will be engraved the
j r .tient's ca. a, the werds "P.adicactite Fa::n . sher", the t:efoil radiatica

* ol, da verd "Pintenit=", and the werfs "In c:nergency'hespitali-| ::

.cn er dea:h call collect (phene m -ber of heapital)". A*
>*

i .ri=ile cf the idan.ificatica card is Figure 3 which cftains the
.iant's ..rra, the trafcil radiatica sy:tol, the work "Radic.uclide",*'

,

. . ta.u.s thct tha pa_ient is tha 1:q::lant:e of a Radicisct ps-

t
Focared Cardiac Paca=aker, manufactu:er's ncnc and phcce nu:ter, |-

i pace:aker cdal n'rber, arocat and typs of ecatained radionuclide, 1

; the words "In case cf daath frcm any cause or e ergency er trat: a |
| involving pacreakers telephe.a colle::t (na a and phene ntr$er of j

participating institution and dcctor (s) in charge)", t'.s words l'

i " Instruct phene cperator call ceno2=s Nuclear Paoamaker - Urgent!",
and the words "Regulatiens require rentwal of pacer upcn death.",___,]

| Both the bramlet and identificaticn card will be supplied to
: the participating institution by AG Nuclear folicwing receipt of
; the Acccuntability a.zi Irplant Data Form. The institution will then
i give the bramlet and identification card to the patient and rurnind
! the patient to always carry than cn his person. If the per:r.anent
j bracelet and ID card are not available when the patient is discharged
; fran the hospital, a ta.porary bracelet and ID calli containing the
j sane infc= stien shall be given t'o the patient until the pe.unanent
j cnes are st:pplied. !

I

For each participating instituticn the talephone operators willq i

be issued the folloeing instructions: '
_

; A. Any collect calls ccncerning nuclear pace:nahers will be accepted.
1

B. The operator should obtain as nuch infor:ratica frcrn the caller !
'' as pessible including:
'

| 1. Caller's na.n and where to reach IWn

2. Patient's n ce, candition and where to reach hita i
|

|

11 !
'

. .- . .
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i UNOSNTURotNT .

: IWedicelAlert! MedicalAlert!
. _ _ _ .

, . - . . . . . - . _ . ,
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"'A ''' ' '''8 h*"E " '''' 'h*'
is (M impl4Al99 Of a *

Radioisotope Powered ,

| Cardiac Pacemaker , , , , *

1 .

b3 MoefienucHde is 'g m une

! Plutonium-238 <8 Curies
- -

3 . --
,

'

I ateser er
ARCO Nucisar Company ._

' ' *

Model Number is NU 5 OR telesheae, essess, the
.

'

h ARCOhbeisarcompany |.

|.

: SEE OTHER SIDE (412) 843 8111
j FCR EMEMGENCY g g,

INSTAUCTIONS Irwitwat shone esereset sell eeneeres; Ress:ateens seevire removal of Nwslest Pacemaker - Urgenet*
:' pesemaser useo dessa. Regulattens reewee semoval ei

peessaaer wpoo geet

!
,

!
' .

g

l
,
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.

;

!

i

..

4

FIGURC 3
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'3. . If any physician io present,'ard if so, his' nama and'

there he can be reached.
i

4. Ordition of pacznaker, if known (i.e., agelled or still
implanted) .

5. Info =atic. on patient's ID card, if available.
i

C. Such calls represent potentially severe e:3ergancies and the
cperator should i::rodiataly centact the fastitutica's hdiatica

| Esfaty officar and resp:nsible dm t.hile keeping tha caller
en the lina and sta-ding by. ,

'

| D. If the Padiatica Safety Officar cr the ras;cnsible physicianv

or desig .ated alta=sta cannot be reached, centace cardiac .

i

Care Unit physician on daty and advise of the situation and
n/nat infc=aticn is available.,

,
.

>

XV . Parti:icatine Instituti- . Ps uiracants.

4

1 Dri..; ths'i-etsstiy2tienal phase of nu:ler pacraher use,-

licenses are bain; issued caly to redicsi inscitutions that can assure
i

centi /.:ity of felle:.-up cf pa:1ents with 1. plan.ad paca akers rather *

than to 1. divide.al p:visicia .s. A licanse issued te a medical
institutica autherizes a specified i::plantatica limit in ta=s of
nucer of plute.i'.:n fueled paca: rakers and re:uiras the licensed
institutica to ha responsible for the folic'.-up a .d recovery of e.e,

!

: nuclear pacecakers i: planted in patients undar the license. The
physicia .s designated as the respensible investigatcrs by the :milcal
institutien shculd have substantial ensrien:a with paczna'<2rs in,

2

the specialities of cardiology and theracic surgary. The radical
fastitutien is e::pected to have an established progra:t and
app::priate facilities for the 1::plantatien and felicw-up of cardiac,

4

pace ahers.
,

f Each application f a a nadical institution shculd include: ;

i
A. Identificatien of the institution as the applicant.

3. Irmgetion of this research protocol by reference with a
cccmitsant to follow it.:

,

! C. For each physician en the study taam, his nama, specialty board
certification, previcus experience in the inplantation and
follow-up of 1.plantable paWrs in.:1ud!ag specific inferra-

1

tion en tha duratic5 and number of pacert<ers inplanted and/or, ,

J

followed, a breakdo.en of how many of the inplants used nrfocardial'

leads and endocardial leads, and position of the physician with:

the applicant.
'

.

4
4

4

13 ''
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D. A description of the applicant's present pacemakar implantation -
and folica-up prcgram including size, duration and types of

.inplantations.

E. Descriptica of the physical facilities and equi;rnant available
for irpla.tation and folic:u-up. 'Ihis should include specific
test equipant recuired to car:y out the tests discussed in this
protocol.

F. A dascriptica of the applicant's proceduras fer ace:n:ntability
and seerity agai .st loss or theft of pace akers before L:;1anta-
tics a-/. ahar ract:n.al f:cm patiants.

G. A dssc:ipti= of the applicant's proced=es te asrma notifica-
tic = cf a, v iata indivMv1= within the licensed medical -
instit:tien usen receipt of a report or i@f c=ce:nhg a
pacrf.er haarar. Includa written hat:ue:i= gita. to telechene |

cparate:s (as cu+"ned in Sectic. ,W cf this protecol). -]

H. A p =sfra fer periodically revie..27 all 1.plzn.ati= and-

follr.:-up :s==ds en nucisar ps:rahar patis .:s and f=11cm:p I

as ns:assa:j to varify that less of centac tdc the patie.:
Jhas ..ct ocr :ad. 1

i
-

'II. An a:'=selsfpent frc:s the institutien ad-!.nis=ntien of their -

leng-ta= c_....it= ant and respensibility for the fc11ct. .:p and |
rec:tarj of nucles: pacs ahcrs. |,

A stanlardi:ad application fc=n will be pr:widad by Alco R.:= lear :
to qualifief i.2:itutiens that wish to apply to participata in this
study. Tnis f:= will facilitate rapid pr:cassing cf such appli-
catic .s placi..; the aberm reguired infomatica 1. a c:ri.act sea.-dard
for .at.

-.

A

.

',

,

i
'.
!

- ,
.

i
'

.

i

y

J -

1

|

[
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DIECitS CDSTNT ICR SURCIchL 2MPLTWDCICN OF
: RADICIS 01CPC IOMD CARDITC PACI WJ"3t.

:

I I understand that for the treat = ant of ny cardiac condition - a
disturbece of no:=:a1 cardiac conduction - a cardiac pacem.kar is to be

| inplanted in ns. I also understand that the surgical procedure (rayAill)
i ree. ire the placenant of a ne.< electrode and lead into or ento the surface.

!

of rj hear and the irplantation of a new cardiac pacaraker, and I |
understand that v.t.ile the surgical procedure is not of unreasonable risk, |

| the pensibility cf c=plicatiens or even death exists. the pre:edure
: has bean explainsd t: me, in a nenner that I cculd understand, and I .

j have had the cpper:.: .ity to, ask any gaestiens dich I would like. I

|i
It is q u-darsta-," .g that a radicisotope, pc.:ered cardiac pace =aker, :

which is ne.e u.darg:ing its initial clinical use in ap=rchately |
,

.

| 430 pers==s, will ha utili:ed for the irplantatica. I hava bem tcid |
that the paca aker design has been extansively tasted over a period o' '

f
several years. I have baan told t'.at en tha basis of these egarira.:s ;

Iin andrals ed in the labcrat:ry, units of this type are predicted to
Ihava a raliable lifa ege::sn:/ m, arabia to (ed h pefully c::nsidarablyL

in excass ef) tha: et e.:rrent stedard cardia: pa:n .akers. !brever, I'

und:rs a.d tha: it is igessible to be car si . of t*.e pacer 4:er's
ac:021 raliability, a .d no ,c_, arantaa has baan given to ne cencarni .yu;

the results d ich ray folicw. I understand that the pacera*:ar does ,:

| prednes radiatien, but I have baan told by y attanding physician that ~j
it is tha :adical judg=ent that this radiatica presants a negligible i

.

! hazard to na c .d the :nders of c/ hcusehold. !
'

.

! I understand that in c:nsenting to the 1::plantatica of this paceraker,
I am autheri:ing, as well, all standard operating prc=edures, i.wled.ing'

the a:hi .istra:ica cf anesthetics Wich ray be i . ident to the operation.
| Ter the pu:pese of advancing nailcal and scientific h=cwledga, I cc.sen ;

to the ade.ittance cf ebservers to the cperating roem.#

,

Ultirately - after r/ death or earlier, if the useful life of the'

*.

! pacertaker is exceeded, if it ceases to fune:icn effectively for my radical
| needs, or if I .w: to have it renoved - the pace .aker n::st be renoved

'.
and retu:med to Arco Nuclear Conpany or to its designee,

(Clinic). Accordingly, I agree to centact
(Clinic) at regular intervals of no less than three months:

dursag t .e first year and every six nonths thereaf:er and whenever I
! change ny residence. I will always carry the appropriate identification
i card en ny persen and will at all times wear the starx*.ard identification ,

| bracelet.
L

i

M=twithstanding ny contacting the inplanting clinic fellcwing the-

.
' insert:ica of a cardis: pacemahar of any sort, I agree to rerain in periedic

| contact with my perscnal physician. I will also instruct all conbers of
ny household and inforn these who have e: tended contact with me that I

) have received a radicisotopa pcwered mrdiac pacer implant. i

;

P

'

!
*

,

I
. .

* t
'

.

I
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| I understand that tha radioisotope pokured cardiac pacemaker is en !
expericantal unit. In order to essess the effectiveness of the device, '

; and to senitor my personal well-being, (Clinic)
is interestod in cellecting data upon the devaca. Accordingly, I agree'
to visit (clinic) in perscr: cr to transmit by.

,

- telepnene (witn the a.td of a device supplied to se and applied to the ;
; surface of my skin) sy electrocardiogram and an indication of the
! functi:ning of the Fmker. I agree to pemit this conitoring to be
; perfc=cd at least c.ca every three conths for the first year and every

si:.: rends thereaftar. I further agree to provide infer =2tica en ny ;<

clinical c:=ditic . as it pertains to the p=< -=Pa* at no less tha.. six
: renth intarvals. Tur: .e=cre, I censent to discicsure by t'.e cli .ic
I cf any informatica a:Teired by the clinic in regard to the i. planta:ica
; cf t'.e radicis:::pe pe.ered cardiac pacomkers; provided, hwever, in no
; even: shall such dis:lesures include my idsntifica:ic= with:r.:t nry

*

j specific writtan app = val.

I understand a.d agree that I c:.:st notify (Clinic)' '

prior to any travel cutside of the t nited states.

) I have had de c; pert.:.ity to ask any gastiens pe-=' ' g to the ;

s=gical precadure, the rcdicis:::pa pr.rared cardiac pa:n aker, and the ;,

; =andatory felle;c-::p pr::ad==, and thase q.:ss:icns have been anr. eared j

to cf sa isfac.icn. ' he pessible alta=. ate ce:heds cf trea= ant, -
.i

i .cluding the use cf conventicnal c'.emical battery pcwered pace.:akers, .e!- --

have been called t: =/ attentic=, and I have been given an cpportu .ity to ji

ask artf p estiens abcut these alternative rathods. <|4

<
'

.

With these facts in mi:x* a .d with the intent cf being legally bound,1

I release a:/ right t: claim that the inplantaticn cf a radioisetepe pcwered*

; cardisc peca a%er was net preparly authori:od, and I agree to the f:11cw-g ;

; pro cduras a .d the c'.tirate ret =n of the u.it as de:miled above. I agree
| to asst =a the risk cf the i. plantatien of a radiois:::pe pc.:ered pacer a .d

'

::1 case and dischcrpa KC Nuclear, the irplanting cli .ic and my p:ysician
frem failures ne: caused by their fault or negligence.o ,

?
4

i
-

i

Witness (preferably a relative) Date

Date Patient's signature or two Data
persons authori:ed to censent i

for the ra:ien-. .

!

|

(. !

Relsticaships to the patient
signing if other than the patien' i

|
,

1

I ' certify'that I have e>:plainod the above j;

procedure; i;

|
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CONTENTS OF $P0NSOR'S PERIODIC REPORT ON
' '*

CLINICAL PERFORMANCE OF PACEMAKERS*

(FSR WUCLEAR PACEMAKERS AND CONVENTIONAL PACEMA'.ER CONTROLS)
:

i .

4

A. _For pacemakers in satisfactory services

t .

1. Tabulate each implanced nuclear and cont:foi pacemaker identified
;

by serial or other assigned number. For each pacemaker include-
-

the following*
,

? .

a. Date of manufacture
b. Date of implant.* *

.

c. Indicata ,whether fixed rate or demand.*

i -

| d. Age of patient (at implant)
!=plancing institution (can be coded).j e.

f. Type of leads (saka and model).; . .

i g. Indicaea bi-polar. or unipolar. -

k. Indicata myocardial or endocardial.-

*

1. Date of lead implant.
| j j. Duration (in days at time of report) of pacemaker service.
,

k. I=dicate the nature and data of any additional related surgery.
;

1. ' Indicate whether any lead was replaced, repaired, or relocated;!
relocations, or post implantation co=plications.-

;
j g

and data (s) thereof.j $

j n. Date of mosa recent follow-up exanination. ,

*a. Indicata whether pactant was carrying I.D. card and wearing; ,

' I.D. bracelet.. .

o. Indicate whether effective contact was being maintained*

! with patient.

.! 3. For pace:akers no lonter satisfactorily pacing the patient:

I
'

1. Tabulate each nuclear and control pacemaker identified by serial*;

! I or other assigned nucher and include the followings-

: .

I' *
a. Date of manufacture

| ! b. Date of implant.
! j c. Indicata whether fixed rata or demand. .

| | d. Age of patient (at implant).
e. Implanting institution (can be coded).i g
f. , Type the leads (make and model).'

s .

; ; g. Indicate bi-polar or unipolar.
I h. Indicata myocardial or endocardial.'

| j i. Date of lead implant.
j. Duration (in days) of satisfactory pacemaker service before.

;

; | removal or replacement.
! ; .k. For each removed or replaced pacemaker or lead system, explain
j in detail the reasons therefore and date thereof.
4

*not applicable for control patients with conventional pacemakers. |
1

i

i
*

. ,

.. - . . -
1
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! k. In case of death of the patient gives data and cause of'

death, autopsy findings related to the pacemaker, deter-a

; mination at autopsy (if possible) of whether pacemaker*

4 .and lead system were still operable, post-removal evalua-
; tion by sponsor of pacenaker and lead operability, and

final disposition of pace =aker.,
,

,

C. Accountability'

: 1. * Have all implanted nuclear pacemakars been accounted for during
reporting period! If not, amplain in detail.

]i .. .

i 2. Nas adequate follow-up contact with any patient been lost during
the reporting period? If yes, amplain in detail.*

,

4

|

1
*

.

i
*

*
.

5
,

i i
{ *

< e
.
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4

'. :
.,

8 9
; ; .

i |

j. .
-

; i .

.
!' -
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,

)

1
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LARCOO '"gTSi% |
. Telephone 213 4861724

1

Fax 213 4861740 j

Environmental Remediation'
|

l

i

February 8,1996

|
Jolene Bisseger |
U. S. Department of Energy '|
Chicago Operations Office
Safeguard and Security Division
9800 South Cass Avenue
Argonne, IL 60439 j

Re: Semi-AnnualInventory-Nuclear Pacemakers

~ Dear Ms. Bisseger:

As of February 8,1996, we have in temporary storage at Roy F. Weston, Inc.,
One Weston Way, West Chester, PA 19380, fifty-three (53) nuclear -
pacemakers:

4

Model Number Pacer Number Fuel Cell Number
NU5F 138 A-078 '

NU5F 140 A 026
*" Fixed Rate" 337 '

NU5F 361 B 044 ;

NU5D 408 B 069
NU5D . 467 B-121
NU5D 477 B 138 3

'

-NU5D 486 *

NU5D 496 B 161 ;

NU5D 508 B-062
*NU5D 522'

NU5D 528 B-213 -

NU5D 545 B 196 -

NU5D 571 B 170
NU5D 623 B-290 - ;

NU5D 492 B 159
NU5D 624 B-271 .

NU5F .083 A 086 .

[**NU5D 484
NU5F 107 A-102

,

NU5F 100 A-095 i

I

i

I

Atis1tc F4cNield Compimy

___. _ . _ _ _ _ _ _ _ _ _ _ _ _ .
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Ms. hiene Bisseger 2 2/8/96

|

!

|

Model Number Pacer Number Fuel Cell Number
1 NU5F 157 A-039

NU5D 501 B-169
***NU5D 543

NU5F 128 A-060
NU5D 549 B-200
NU5F 318 B 004'

NU5F 097 A-064
NU5D 474 B-124 j

NU5F 074 A-042
NU5D 515 B-154

,

NU5D 519 B 156 |

NU5D 175 A 067 i

NU5D 592 B-251
NU5F 363 B 048 ;
NU5D 587 B-246

| NU5F 070 A-027

i NU5D 476 B-060'
| NU5D 460 B-117

NU5F 080 A 084
NU5D 462 AN 155
NU5F 086 A-088
NU5F 085 A-087

; NU5F. 362 B 046
! NU5D 572 B 201

NU5D 465 B-065
NU5F 131 A-100
NU5D 532 B-083
NU5F 155 A-031
NU5D 581 B 237
NU5F 341 B 002
NU5D 542 B-189
NU5D 525 B-190

* Pacers never implanted. Returned to Weston by John Fuqua of the
Texas Heart Institute.

I

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



_ _ .. _ .

Ms. Jol:ne Bisseger 3 2/8/96

** Pacer never implanted. Returned to Weston by Radiation
Protection, Alleghany General Hospital,320 E. North Avenue,
Pittsburgh, PA. 15212;(412) 359-4174.

*** Pacer never implanted. Returned to Weston by William
Rottenburg, Intermedics, Inc., of Freeport, Texas.

Thank you for your continued assistance in our efforts to comply with our
monitoring and storage requirements. If you have any questions regarding
this inventory, please call me at (213) 486-3641.

Sincerely,

0$
Michael C. Mc Anulty
Project Administrator
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i ATTACHMENT C

REMOVAL AND FAILURE RATES FOR NUCLEAR PACEMAKERS

j A B
10/15/80 - 1/31/ % PROGRAM TOTAL

1

# OfImplants 80 126
,

# Of Removals 55 101
-

i # Of Failures 17 21
;

Average Months of 116.5 119.0

Service / Patient

i Percent Removals 69.62 80.80

Percent Failures 21.52 16.80

Average Monthly 0.60 0.68

Removal Rate (x100)
.

Average Monthly 0.18 0.14,

Failure Rate (x100)
.;

4

-
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ATTACHMENT D
,

PACEMAKER FAILURE RELATED EXPLANTS
,

Pacemaker failures between 1 February 1995 and 31 January 1996 were as follows:

NU-5 #525 Surgeon reported that the pacemaker was failing and there was a infection in
the area of the pacemaker.

NU-5 #542 Surgeon reported that the pacemaker battery was depleted and the lead was
fractured.

)
i

)
'

;
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