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y g| |ggp n' NUCLETRON CORPORATION
w * ' '' 9160 Red Branch Road

'

Columbia, Maryland 21045

Telephone: 410 964-2249
FAX: 410-964 0912

February 4,1993

Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Dear Sirs:

The following pages are submitted for your review in compliance with 10CFRl21.21,
Report of Defect.

Should you have any questions or concerns in this matter after review of this
information, please feel free to contact the undersigned directly.

Sincerely,
NUCLE RON CORPORATION

'
,

S.P. Teague
Technical Manager

ST/ca

Enclosure: Report of Defect
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REPORT OF DEFECT
,

.

9

1

9

microSelectron-High Dose Rate Remote Afterloader

Abbott Northwestern Hospital

February 4,1993

,

Prepared by:

S. P. Teague
.

T9chnical Manager
Nucletron Corporation

. . . . .- . . . . . . -. .
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In compliance with 10CFRs21.21 Nucletion Corporation is submitting the following repon.

, -with attachments as listed on the Table of Contents Page.
,

Submitied by: Date cf Report:

Stephen P. Teague February 4.1993
Technical Manager
Nucletron Corporation

Facility: Device:

|

Abbott Northwestern llospital microSelectron-ilDR S/N 928' '

'

800 E. 28th Street S&D No. MD-497-D-104S
Minneapolis, MN 554()7

Device Supplier: Device Installer:
Nucletron International B V. Nucletron Corporation
Waardgelder 1 9160 Red Branch Road
3905 Til Veenendaal Columbia, MD 21045
The Netherlands

Nature of Defect:
'

See attached

luitial Notification:

a. Ily facility 1/6/93
h. To NRC OPS Center 1/7/93
c, To Regional Office I/7/93

lustalled liase

See Appendix 1 (User List 1/93)

Currective Action Plan:

a. Action: Replace defective board
b. Responsible Party Nucletron Corporation
c. Tinw Schedule humediate

.

Final Notification:

a. to facility 1/7/93
b. to NRC OPS Center 2/4/93
e. to Regional OfGre - 1/7/93

Anthorization:

This preparation of this report is authorized h[the f,llowi g Chrpor t6 Office:

2/ $3 / .i{ J.

Date '' lierf>crt G. !{t c, Jr. d
Vice President of Operations

-- _ .-- -_.-. - - . .
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Illstory of 1: vent:

January 6,1993 Nucletron Corporation was advised by telephone by Abbott Northwestern ;
,t

ilospital that a fai|ure of the display circuit on the Control Unit of the microSelectron llDR 1

occurred The timer display did not correctiv reflect the ongoing treatruent. The operator

responded appropriately in tenninating the treatment at that time and a subsequent attempt to

place the unit back into treatment was met with the same failure. The unit was then removed

from service. On January 7,1993, the technical manager and a field senice engineer from
__

<

Nucletron Corporation arrived on site to evaluate the failure and develop a corrective action

plan. The investigation started with an interview of the individuals involved in the clinical
:

treatment during which this error occurred. The chronology of events leading up to the failure

and operator intervention afttr the failure was detected was noted and was consistent with ,

e

pievious information given to the vendor.

_

Failure Analysis

The unit was powered on and successfully completed a Power Ori Self Test procedure included

*

in the design of the unit. A treatment comparable to the one under which the error occurred

was programmed and the unit placed into treatment mode. The treatment _was successfully ,

completed without failure. This process was repeated several times and no failures-were

detected. Examination of the electronic schematics of the device indicated that the situation ,

,

could occur if the sol;d state oscillator that drive the Center Processing Unit on the Control
1

Unit were to fail (Appendix II). The microSelectron-llDR contains two identical CPU's; one

in the Tieatment Unit, and ne in the Control Unit. Iloth were evaluated The history of the
,

Y

,
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error as related by the operators could only be duplicated if the oscillator were removed from

the circuit of the Control Unit CPU board. The condition was duplicated several times by

removing ajumper that conr.ects the clock output to the input of the CPU chip. The oscillator

on the CPU board of the Treatment Unit in the shielded room was also tested. An entirely

different series of error codes were generated that differed from the operators description of

the event, Iterative testing of the board failed to find a consistent failure of the oscillator

circuit. Ilowever, the failure could be duplicated repeatedly by interrupting the output line

from the electronic circuit.

Conclusion:

Intermitant failure of a Center Processing Unit oscillator prevented the operator console display .

from being continuously updated with treatment times. The CPU in the Treatment Unit -

continued to perform its design function by treating with appropriate time intervals as

programmed Only the operator display portion of the circuitry was affected. Ilad the operator

not intervened explicitly in this situation the normal treatment for that channel would have been

.

completed and the source retracted to the shielded safe of the unit. An Error Code would have

i - been generated at that time alerting the operator to a failure of the CPU timer, i

-

.. . . - . . . - . . - - . - . - - - . ~ . . - . - . - - - - . . ---
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Summary: j

An intermittent failure of a computer clock -okillator caused a timer display to fail to update

as designed

-j

Corrective Action: !

l

Replacement of the affected CPU board resolved the situation and extensive testing _ ]
P

demonstrated that the failure would not reoccur. The defective computer board has been -

removed from service.

!

As this failure is a single point failure of an individual component on a discrete circuit board, '

no system wide corrective action is taken by the vendor at this time. This is the Grst reported
,

instance of this failure in a Dvc year history of this device. .

1
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; Appendix I

nUClEtron* Selectron User List - North / South America MMML
' '

. m i:m :m!:nuwezu,

Page 1 of 9Radiotherapist / Radotheraptstf IHoope".al/ Address Physiclet/Dosimetrist Job Systemte) HospitaVAddreas Physicist,Dosimetrtet Job Syviem(s) !
IUNITED STATES '

CALnrORNtA
>ALABAMA

- Bakers 5ead Brochytherapy Dr. J Evfeid R t. McWOR ibawsreid Mr. D. Dowsmes D 2.NPSAlabama Radiotherapy Associates.P.A. Dr. G. Patton R 1. Mao-HDRMontGpmery Mr. Skowronsid P 2.NPS Beverty Orcology & Imaging Center D .J Throt,y R t. HDR L

,

Montsoeno Mr. J. G:mzak P 2. McWDRACI BiA :4 MedicalCenter Dr. R Durnas. Jr. R 1. Moo-HDRBarmngharn Mr. E. Young P 2.NPS Brookalde Hospital Dr.L Chc N R t. Mot >hDRSan Pablo Dr. T. Stupar P 2.NPSDCH Regional MedicalCenter Dr. S. Sar:9ord R 1. MWo-HDRTuscaloosa Mr. K. Mas P 2.NPS Cattfomia ECAh.py Dr. J. Demanos R 1. Uco-HORCancer Center Dr. R Rcxt,guez R 2.NPS tEast Alabama Medical Center Dr. W. GHsson R t. MirrcFHDR Oakland Dr. R Chin P '

~

Canfcmia Medicsi Center Dr. Z. Pet'occh R LDR-3Mobile Infirmary Medicat Center Dr. R Russell R t.Mor>HDR t.os Angees
'

Mobde Dr. M. W%ams 82 2.NPS i
s

The Cancer Foundation of Santa Barbare Dr. T. Weisenburger R 1. MWMDR fDennie L Olive, M D. Dr. D. Olive R 1. Moo-HDR Santa Barbara Dr. D. James P 2.N?$""
-

Cedars.S:nal Cw yM.alve Dr. R Ther909an R 1. Mc:>HDRProvidence Hoepital Dr. K. Enngwood R 1. Micro-HDR Cancer Center Dr. P. Rosemark P 2.NPSMotnie Mr. P He P 2.NPS Los Anpes
The University of Alabama at Birmingham Dr. M. Sa.'ter R 1 McWDR Coastal RadistSor Onco 8ogy Group Dr. R Hessengesser R t.Mc >HDRBamingham Dr. P. Pareek P 2. rips Thousand Oaks Ms. R Kapan-Jarnes P 2.NPS r

Fresno Community Hospital Dr. D. Wong R 1. Moo-HDRARKANSAS Fresno Dr. Karaogan P 2.NPS
.

I

Northwest Arkansas Rad. Therapy inst. Dr. A. V.tsteley G 1. Moo-HDR Kaiser #ermanente Hospitat Dr. R Kagen R Micro-HDRSpnngdale Dr. J. Pacyntan P 2.NPS Los @ s Mr.M. h rt P
,

North Little Rock Radiation Oncology Ctr. Dr. C. Evans R 1. MacFHDR Kaweah Detta D6stHet Hospitst Dr. M. John R t. Mot >HDRNorth Litte Rock Mr. R. Parks P 2. NPS Visah Mr. D. Ness P 2.NPS
Los Angeles Cou i+y General Hoop Dr.Z Pet *m4ch R LDR-6ARtZOk . LosN geles &. I. Kar pp P

Artzona Oncology Services,Inc. Dr. B. S ser R 1. Moo-HDR Memortal Hospital Dr. L. Does R 1. McWDR
'4

Phoena Dr. J. Hcks P 2.NPS Modest Mr. T. No P 2.NPS
Humana Hospital Dr. B. Speiser R 1. LDR-3 MobDe Techno4ogy, Inc. Mr. G. Fraser A 1. Miao-HDR '

,

Phoena Dr. J Ncks P 2. Moo-HDR Los Angeies 2. Mot >hDR !
3.NPS 3.Nps

St. Joseph's Hospital Dr. B. Speiser R 1. Uco-PDR Radiation Medical Group,inc. Dr.P Anderwrt R t. Mk:ro-HDR -
Phoena Dr. J. Heks P 2. Moo-HDR San W Dr. D. Fusar R 2.NPS i

3.NPS Dr. S Rose *c al R L
Dr. J. Heert P'

St. Lukys Heart & Lung Center Dr. B. Speiser R t. MWo-HDR }
Phoena Dr. J. Heks P 2.NPS Rad 3ological Associates of Sacramento Dr. A. Russee R t. Mc >+rDRSacramrto Dr. S. Chene y P 2.NPS *

Tucson Medical Center Dr. E. Rory;tt R 1. Moo-HDR
*

Tucson 2.NPS Saint Agnes Mea 3calCer ter Dr. M. Johri R t. MdWDR IDEg<

Fresno Dr. S. Par?nsarat%y P 2.NPS
Scripps Memortaf Hospital Dr. D. Hodgens R 1. ##ct>HDR 5La Josa Dr. J. Heart P 2.NPS \Dr. J. IGey P !

av. won..=mt oo m Lon.s cire.m o a mc. n .e e s. - to
a .-wwon . uweem.c*e .me. 4.nw oe n.a.tsrc. Es- Esenes s Iane.o.pon .we sm.co eve.c oo m i.
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W PM apiett
M Askirees Ph. E- ^-Lt Job Syntemfe) HospitmFAddress Phyelcht/Domimetriot Job System {s)

CALIFORh8A (Constnued) Central Florida Radiation Therapy Dr. M. Prkowsid R 1. Moo-HDR
Assoclases of volunta County Mr.J Bar1on P 2.NPSUnivereaty of Castomia Dr. I Phaps R 1. Micro-HDR Dewd

Dawes aannaed Center Dt H. Lebo P 2.NPSm

Saaramena3 Charlotte County Radletion Therapy Dr. D. Dosoretz R 1. Mao-HOR
Center Mr. D. Gaimanni P 2.NPSuneveretty ot Cantorala, San Franctoco Dr.T PNaps R t.LDR4 Cnartotle

San Francisco Dr. IC. Weaver P 2. Mao-PDR
Community P% Therapy Center Dr. R. Putzeys R 1. Moo-HDRuniversary of Southern Caillornia Dt 2 Petrovich A LDR-3 trrwernese Ms. M. Fhvera P 2.NPSer ====am J. Norris Jr, Cancer Hosp Dr. G. Luxtn P

Los Anges.s Florida Hoeptemi Dr. J. Pto y Tctres R 1. Moo-HOR
Or1ando Mr. C. Warv.or P 2.NPS

CONNECTICUT Gust Coast Cancer Treatment Center Do D. McCord R 1. Micro-HDR
Panama City Mr. J. Nustand P 2.NPS-

" '*"*" hk h [ kg Halifax **=""-=8 Center Dr.T Bloom R 1. Micro-HDR
3.NPS Daymana Raam Mr. P. Marvn P 2.NPS

;

Haapsar et Saint Raphael Dt E. OT',onnor R 1. Mao-HDR Hoames Regional as-,me.a Center 3.D. A m R 1. Micro-HDR [New Haven Dt C. Ggnac P 2.NPS kAew 2.NFa ,

Marlon Community Hospitai Dr.N. Anderson R 1. Moo HOR
COLORADO h us. M. Rrvera P 2.NPS |

,

.

gj h g gHOR (tuart kSW he% p =fCenter
r

Memortal HospRai Dr.J Long R 1. Moo-HDR Mercy Hoepital DtJ.Lozano R 1. M6cro-HDR !
Coacracm2 Spnngs Mr. T. Stacce.g P 2.NPS Marru Ot it Turner P 2. NPS

Morton F. Plant Hospital Dr. A Trains R 1. Mao-HDR |
FLORIDA Cleannater Dr. R. Geester R 2. NPS i

- - -

Mr. B. Pai8 P !
Bapetet Hoopttalof Miand Dt A Lewm R 1. Mao-HDR Orlando Regional Medical Center Dt A FNs R 1. Moo-HDR fMispu

g 2.NPS Oriando Mr. G. McNemey P 2.NPS i

Bapelet Medical Center Dr.J. Wets R 1. Mao-HDR Palms of Pasadena Hospital Dt D. Chacho R 1. Moo-HDR
) fee - ute 'Ar. S. Lu P 2.NPS St. P m M Ot R. u M M P 2.NPS-- --

I ' Bay ta=me=a Center Dr. E. Broc$e R 1. Miso-HDFs Therapy Centers of Sreward Dt J. Gaetunk R M cro-HDRR
Partama Cny Dt D. Ousen P 2. NPS '

t
Radtason Therapy Regional Center Dr. D. Dosoretz R 1. Micro-HDR"*** O' H

%
'I*I

[ Fort Myers Mr.B Thompson P 2.NPS -Mr m ,

Boca Raton Community Hospital Dt P. Smch R 1. Moo-HDR .b N y h[[ h k (p[Boaa Rasm Dr. D. Ge# P 2.NPS.

Cancer Care Center of Patra Bay Dr. S. Charles R 1. Moo-HOR hN Hosphat gh "
LancerePass Bay Mr. D. Saru P 2.NPS*

!
; Ceders Medical Center Dt M Pomper R 1. Macro-HDR St. V1ncont's Hospital Dr. M. Safer R 1. Mao-HDR I

Jacksonvae Dt S. Ackerman R 2 NPS 'M, ems Dr.R Hebu R 2.NPS,
a Mr. D Peno r P Ot R. Luthmann P 3_EB-

yhersW CommunW Wtal gg g o-HDRCesaral Flortda Radiation Oric. Group Dt R Puren R 1 Meo-HDRE:,is s Mr J. Barton P 2.hPS Mt B. Wedctng P |
Centrat Florsda Radlanon Onc. Group Dt R Kroctak R 1. Mc> HOR

j Dt H Hoaoway P 2,NPS Univer.ity of Fh'S:. ands Hospital Dt N. Merdennas R 1. Mao-HDR |PN hm Dt F ha P 2.NFS , .

. Central Florsde P=*=ma Onc, Group Dr. R IGoct ak R 1. Moo-HDR University of Miami Dt J Scttwade R 1. Mecro-HDR !j Wrsant Part Ms' L. Sarton P 2.NPS
. Jackson komortal Hospital Dr. P. Houden P 2.NPS _jM,arra

b
*
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Rad.otherapistr Radiotherapistf

Hoepita(A_ddrese Physicist /Destmetnet Job System (s) Hosprtal/ Address Physicist /Doelmecrist Job Sys, tem {s)
,

'

L.0@NA_[ Continued) MmW
Romagona RadLacon Oncology Center Dr. M. DeLard R 1. Moo-HDR Meridian Radiation Oncology Center Dr. R Zentrwrman R 1. Micro-HDRLafay e Dr. K. Noest R 2.NPS Mendian Mr. A. Douglas P 2.NPSDr. A.Harwood R

Mr. J. Duhon P Methodist Medicd Center Dr. S. Zachow R 1. Mao-HOR
Jaca.non Dr. A.Lavassard-Dana P 2.NPSSt. Francis Cabrini Hoepital Dr. L Menache R 1. M a o-H D R

Asexarena Ms. S. Coniey P 2.NPS
MtSSOURISchumpert Medical Center Dr. S. H4htower R 1. Moo-HDR -

'Srvevepcet Mr. R D e P 2.NPS Boone HospitalCenter Dr.J Murrea R 1. MicrWDR
Coeurnbea Mr. I SJrvan P 2.NPSTouro inftrmary Dr. M. Sancers R t. Moo-HDR

Mareune Dr. L Metevwr P 2.NPS DePaul Heatth Center Dr. R Devineni R 1. Micro-HDR
West Jefferson Medical Center Dr. T. Kraus R 1. Moo-HDRMarrcro Mr. M. He:mann P 2. NPS Mal!!nckrodt institute of Radiology Dr. C. Perez R 1. Mao-LDR

St. Louis Dr. P. Grgsoy R 2. Mao-LDR
MASSACHUSETTS Dr. J. Purcy P 3. Mao-PDR

Dr. J. Waliamson P 4 LD R-6
S. Meo-HDRMassachusetta General Hosp 4*.at Dr. N. Choi R 1. Moo-HOR 6.NPSBoston Dr. I Maxed P 2 NPS

Research Medical Center Dr. B. Throne R Micro HDRUntw. of t'essachueerts Medical Center Dr. I Rt gerald R UlR-3 Kansas C4ty Dr. J. ParacWo RWorcester Dr. L Das P Dr. W. Kopecky P
MARYLAND St. Louie University Medical Center Dr.T Roy R 1. Mao-HDR~~~~~

St. Louis Dr. J. Dawson P 2.NPSUniverstry of Marytand Medical System Dr. O. Sa:arar R 1. Mkro-HOR
Ba::more Dr W, Sewchard P 2,NPS St. Luke's Hospital Dr. D. Geroa R 1. Micso-HDR

Crwterted Dr. R. Drzymala P 2.NPSNaSonalInstttutes of Hes!tri Dr. A Epswn R 1. LDR-3Roc:viis Dr. J. Van de G+jn P 2. NPS St. Mary's Hospital Dr. J Chen R 1. M*cro-HDR
St Lou 43 2.NPSWashington Coun*y Hospital Dr. L Linares R co-HDR

Hager stown Mr. N. Baut!o P 2. reps

NE_BRASKA

MICHtGAN Immanuel Medical Center Dr. R Afbnnu R 1. Moo-HDR~~

Omaha Mr. C. Oscorne P 1.NPSClod. tt Memortal Medical Center Dr. W. Ewald R 1. U.cro-HDR
Gr - Rapics Mr. R Smereka P 2.NPS Lincoln General Hospital Dr. D. Howdi-Burke R 1. Moo--HDR r

Lsnootn Mr. L Jatsmans P 2.NPSHarper.orace Hosp! tar Dr. A. Poner R 1 HDR
W2yne State Univers.7y Dr. C. Ortan P 2. Voo-HOR Nebraska Methodist Hospital Dr. K Schewe R 1. Micro-HDRDeacet Mr. G. Ezzeit P 3.NPS Omaha Mr. M. Goede P 2,NPS

Oakwood Hospital Dr. A. Herskowc R 1. Moo-HDRDeartors Dr I Sardhu P 2. fsPS NEW JERSEY
St. Mary *o Hee,th Services Dr M Tay R 1. Mao-HDR B.ayonne Hospital R 1. Mao-HDR

*

Granc Ra;%*s Dr.5 Leung P 2.NPS Bayonne Mr. S. Lam P 2.NPS
.

WCnam Beaumont Hoepnal Dr A Martree R 1. Mero-LDR Dover General Hospital & Medical Car 3ter Dr. D. Cen R 1. Micro-HDRReyed Oax Mr G. Ecriurcsan P 2. Mcro-LDR Dover Dr. A. Buzrutsky R
3. Moo-HDR Mr. G. Zacttarcpoulos P4. NPS

Et'rabeth General Medican Center Dr. E. Fraeistesi R NPSMWNESOTA Ekzaoeth Mr. R.. Tenpermy P

Abbot! Noethwestern Hosprial Dr T PQm R 1. M.cro-nDR John F. Kennedy Med: cal Center Dr. L Romw R 1. Moo-HQRMarwapas D- T Pay *ie P 2 NPS E38on Dr W.H!seger P 2.NPSMr. T Mur;my P
Mountainside Hospitai Dr. R Statnie R 1. Moo-HDR -

Mor''csar Mr. R Sasso P 2,NPS

.
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Radiotheropst/ Radiotherspiett

Hoe @UAddress PhysicistDoetme*rtet Job System (ej HosMAodress PhyelcietDook-wtrist Job System (s).

NEW JE.RSEY_{ConunueO North Shore Univoretty Hoestal Dt.J Boswcr t R 1. Met >HCRa

Manhasset 2.NPS
Ct. Barnabas Medical Contar Dt A Zabaow R 1. Mc HDR
Lmngsto't Dt D. Swr.pey P 2.NDS Northern Westchester Hospital Ccnter Dt C Usms R 1. Meo-HDR

Mwnt Kisco Dr. I. Secar P 2.NPS

St. Joseph's Hospital Dt T. Harskmc R 1. Uco-HDR
Pcterson Mt S. Murmy P 2.NPS Our of Lourdes Memorial Hoepital Dt M. Shevwh R 1. Mat >HDR 1

BogharN Ot F. Connory P 2.NPS
United Hoepitat Medical Center Dt G. Dawson R 1 Moo-HDR
Newark Dr. B. Kodery P 2.NPS Rad".otf trapy Associates Dr. M Daicce R 1. M'co-HDR

Overpoob Dt R Graws P 2.NPS

Valley Hospitaf Dr. D. Greenblatt R 1. Moo-HDR
Rogewood Dt K. Chak P 2.NPS Roewolf Park Memorialinettute Dt A. Adens R 1. Meo-HDR

Bu*s)o OtK_She R 2. LOR-6 -

Ot C. Sebeta P 3.NPS |
NEW MEXICO 4. EB- ~ -

St. Joseph's Car eer Coriter Dr. P. Anthony R 1. Moo-HDR
Albuquefque Dt H. Van Car"p P 2.NPS The Staten leland Hoepital DE G Lederman R 1. Mvcs*>HDF

Sta an Isand Dt P. N::en P 2. MS
o-HDRersity of New Mou , D ng R { University of Rochester Medical Center Dt P Rutun R 1. M et>HDR

Roctiester us. W. Hercer P 2.NPS
!

Vsesar Brothers Hospital Dr. O Pape@mulos R t. Mot >HDR

Albany Medksi Center Dr, H. Keys R 1 Met >HDR Poughkeepsne 2.NPS

Albany Dr. D. Chon P 2.NPS Weetehester County Medical Center Dt B. Herts R 1. Moo-HDR
Wome us. L M P 2. W

Arnot-Ogden Memortal Hoepital Dt J. Krusoor A 1. Moo-HDR
Eirnara Mr. B. Keiter P 2.NPS

NORTH CAN
Beth forsef Hospital Dr. B. V4. ram R 1. M cr>HDR
New York Dt S M6shra P 2.NPS Mornorial Mission Hoe ita! DtR.Waner R 1. Mat >HDR

Booth Memorial Hospital Dt D. Nori R 1. Moo-HDR Asnovce Mr D. Kncu P 2.NPS

Flushog Mt A.Osan P 2.NPS g,

Arthur Brimbwg. MD. PC Dr. A Bnmberg R 1. Moo-HDR War'wigton Mt S. Urwhart P 2.NPS

Yonkers Mr. D. Srnon P 2.NPS St. Joseph's Regfonal Canew Center Dt C. Thomas R 1. Mat >HDR
3.EB As*wv4 Mt D. Strangesky P 2 NPS

MS K. Bee D
Columbia Presbyterian Hospftal Dr. P. Schot R t. Uct>HDR

2. W Univoretty of North Caroline Hospitale Dr. M. W e R 1. Met >HDR.,

[ Oood Samaritan Hospital DtR.Kaul R 1. Moo-HDR ChapelHs DtE_Chaney P 2. tJPS
' Su"3rn Dt V. Kanurna3a P 2.NPS Wayne Radladon Onco 6ogy Dr. M. Meyerson R Ma>HDR

Huntincton Hospital Dt R. Bymes R 1. Meo-HDR Goscscoro Mt S Uvat2 P

Huntngton Mt J. Astarra P 2.NPS CHt0

Long letand Jewish Medical Center Dt I Gokterg R 1. LDR-3
New Hyde Park Dt Y. Pipman P 2. Moo-HDR Bethesda Oak Heep4*.al Dr. K. Murdock R Mat >HDR

Dt A Jamshdl P 3.NPS Caicmnat Dr. R. Droege P

Mt. Stnel Hospital Dt M. Wass>n R 1. Me.o.HDR Kettering Medleaf Center Dt G. Bret: R 1. Mat > HOR

Nee York Dr Dev.yngaert P 2.NPS Ke .arng Dt C. Su P 2.NPS

MohoHeefth Medical Centw Dr. S. Hahn R 1. Mat >HDR

Memortci EJoan-Kettering Cancer Center Dt L Harnson R LDR-6 Cleveland Dt S. Skubec P 2.NPS

New York Ot L Ancerson P
Miami Vaney Hospi*.a3 Dt R. Famid R 1. Mao.eDR

Monteflore Medical Center Dr. J. Del Rowe R 1. Moo-HDR Dayton Ot D. Ruegsegger P 2.NPS

Bronx Ot M.Kow P 2.NPS Onio State Univwetty HospP.ai D . S. Neo R 1. M.crt>HDR

New York Hospital Dt F Chu R 1. Moo-HOR Ccartbus Dr. R. G.shbauer R 2.NPS

New York Dt S. Thyars: nam P 2.NPS Ot N. Samsar u P

New York University Medical Center Dt J. Cooper R 1. Meo-HDR Riverside Methodist Hospital Dt R.Kenneurp R 1. LDR-3

New York Dt S. Bansn P 2.NPS Columbus Mt J. h.L 4 P 2. Met >HDR
3.NPS
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Radomerapw Radiomerspiett j
| Hospital /Addreen Phystets_tOostmetrist Job System (s) Hospital /A_ddreas Phys)ctatfDoetmetrist Job System (s)
,

| OHMContinued) Western Pennsytystda Hospttal Dr.R.Leen R Mero LDR
Ps:sturgh Dr.J FvJra R

Southeade Moscal Center Dr. E. Svenson R t. Mao-HDR Dr. M. Ecz:y P

Youngsn n Mr. C. W.ssuch A P 2.NPS Wmiamsport Regional Rad. Onc. Ctr. Dr. E Karp R 1. Moo-HDR

St. Vincent Charny Hospaal Dr. D. PCm R 1. Moo-HDR WJaamsoort Dr. T. Pac *al P 2. NPS

Caewenar:2 Mr. R Scala P 2 NPS WIIkse-Barra General Hospital Dr. N Schuiman R 1. Mao-HDR
Waas-Bane Dr. E. Syr n P 2.NPS

OKLAHOMA
RHODE ISt.AND _

Cancer Treatment Center of Tulsa Dr.J P Flynn R 1.L*w ?DR
Tiask Mr. C. Pearce D 2. Nir a Phinp G. Maddock, M.D. Dr. P. Mad $ock R 1. Mw:ro-HOR

HCA Hospital Dr. C Mechery.1:a R 1. Moo-HDR War *k* 2.NPS

Oscanor ia Cay Dr. C. fccnter P 2.NPS

Oklahoena Medcal Center Dr. C. Bogart 1:s R 1. Moo-HDR SOUTH CAROLINA

Os:anoma Cay Dr.D.Ra w P 2.NPS
Lexington Madcal Center Dr. J. Ravita R 1. Moo-HDR
West columosa Dr. J. Fenn P 2.NPS

OREGON McLeod Regional Medcal Center Dr. L Gotb R 1. Mao-HDR

Good Saraarttan Hoept*.at and Medcal Ctr. Dr. M Scrway R 1. Moo-HDR F6crence Ms. W. Bryant P 2.NPS
Port:and Mr. R Mt.er P 2.NPS Medical Unbrorstfy of South Caronna Dr. J. Janret:e R 1. Moo-HDR

Cnarieston Dr J. Fenn P 2.NPS-

PENNSYLVANIA
- - ~ ~ - Richland Memortal Hospital Dr R Boutware R 1. Moo-HDR

Anoona Hospt*.at Dr.R ram R 1. Mao-HDR ColumDa Dr. N. Detone P 2.NPS

Spartanburg Regional Medle=8 Center Dr.J Josey R 1. Moo-HDR

Fez Chase Cancer Center Dr. G. Hanets R . Moc HDR Spartarcurg Mr. D.. Vassy P 2.NPS

PM W rua Dr. R Lancsano R 2.NPS TENNESSEE
Ms M Hurt P

Moo-HDR Holston Valley Hospitai & Medcal Center Dr. B. Tatton R 1. Moo-HDR
Geisinger MeScad Center Dr.J Caerwnt R '

Darwn Dr.D Wngra P L NPS Kngsport Dr. A Cois P 2.NPS
l

Dr. .L Gaower P Jackson-Madason Co. General HospRai Dr. W. Permenter R 1. Moo-HDR I

Lancaster General Hospttal Dr.J Laruso R 1. M a o-H DR Jacason Mr. P. Chaphn P 2. NPS

wae r Mr O .bstico P 2.NPS Johnson City Medical Canter Dr. R Peyton R 1. Moo-HDR
M=hi Canter of Bearer Dr. R Thewes P 1. Moo-HOR Johnson Ce/ Mt D. Stongosky P 2.NPS

Beaver Mr. T. Corncine P 2. kPS
St. Thomas Hospitas Dr.M.Boan R 1. Micro-HDR

Mercy Hospital Dr. J S.socbr R 1. Moo-HDR Nashvae Mr. K. Working P 2.NPS
A.locna Mr. G. Prce P 2 NPS

Mercy Hospani Dr.R BaAnd R 1. M :ro-HDR
Scranson Dr. H. Brereton P 2_NPS Baptist Memortal Hospital System Dr. J Langey R 1.. Moo-HDR

Mr A Gooca P 3. EB San Annorao Dr. R Nyd.gger P 2.NPS

Robert Packer Hospital Dr M. Chewg R 1. Moo-HDR Cancer Therapy Research Center Dr. J Mra R 1. Mao-HDR
Sayre Dr. I Nar P 2.NPS San Antonao Dr J Hwasmy P 2.NPS

Saint Vincent Health Center Dr. R Dhaimal R 1. L*ao-HOR Harrtrigton Cancer Center Dr. J Arko R 1. Mdo-HDR
Cne Dr G. Waams P 2 NPS AmandG Dr. S. Sarargh.asri P 2.NPS

Shadyskse '4ospatai Dr A Calend P 1. Mao-HDR Harris Methoder HEB Dr.C Stucky R 1_ Micro-HDR

PC:sciegn 2. NPS Ewsors Mr. E. Scarcrough P 2. N1PS

T5cmas Jeffersea Ordversny Hoepatal Dr N SurttNwahrga~i R 1. M.cro-HDR Harrte Methodist Hospt al Dr. R Chan R LOR-6 *

Pruraan5m Dr. C. uans%mid R 2.NPS Fort Wonn Dr. K. Charig P
Dr. E Waterman P

Humana Hospital, Clear Lake Dr, D Warmar R LDR-3
University of Pittsburgh Medicat center Dr.E Maaen R 1. Moo-HDR Weester Mr. C. Botanton P

P::tscurgn Dr. A Wu P 2. NPS

.
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Radiotheresdatt RadlotheregdettMAddreen PhveJcant. h % t . Job ' Syeenm(e) _HoogdteirAddreen PhvelcioWDootmetriot Job System (e)

CANADA Onterlo Cancer Institutel Dt M. McLean R 1. Micro-PORPrincess Margaret Hospital Dr. P. Leung P 2.NPSALBERTA Toronb

Tome Beher Cancer Centre Dt K. Acur R 1. LDR-3 Oneure M Hoopaal Dt B. Esc o R 1. LO R-3% Ot P Cet R. 2.NPS Ocawa Dr. J. Cy;per P 2. Mao-HDR
ur. G. Douglas P 3 Moo-HDR .NPS
kk[d, p Ottowe General Regional Cancer Centre Dt B. Esche R 1. LDR-3Ocawa Ot L Gerg P

Thunder Kota!ik R LDR-3. 2.' cr LDR % gey Regional Cancer CentreOt R unu P 3. M.cwtDR Y Y*
k co-HDR Toronto-Bayvlow Canic De R. Jenkin R 1. LDR-3Toremo Ot C. Danp x R 2. .D43

BRITtSH COLUMBIA Noor Cancer Canic Dr. G. Mok R 1. LDR-3Winosor Mr. M. Smocovms P 2.NPSgrtmen thh'= Cancer Agency Dt S. Jac6cnon R 1. LD46 Mr. M. Gr:bbie P 3. Moo-HDR
Vancouver Dt E. EHN::D P 2. Moo-HDR
Victorta Cancer CBnic Dt P. Cow R LDR-3 EBEC
hm Oc & . P Hospital Notre Dame Dt J Guay R 1. Mxn,-HDRMorteal Mr. R Besner P 2.LDR4ugw ggyngy P 3.NPS

d" OSt John Regional Hoepaal Dr J. Carson R LDR-6New Brunsica Mr. N Kumarni P Dr nm 2: cr HDR
3.NPSGeorge L Dumont Hoopnal Dt C. ArsenarA P 1. Moo-HDRhwm 2. LD46 Maisonneuwht Hosptta.I OtJ Mercer R 1. M+cro-HDRMontreat Mr. N. Nacun P 2.NPS

ONW R el Victoria HoepiteV Dt T Roman . A 1.HDRMc ~ Univoretty Ot E. Podgorsak P 2. LO R-3
Neue9pundtend Cancer Canic Dt K. Hong R LDR-6 3. hMM
St Jcrin Dt PK Gagdy R

00 C. Pupa P

h0VA SCOTIA

Hestem Regional Cancer Centre Dr. P. Flt:: mick R 1. LDR-6Heatax Dt P. Joseon R 2. M2cro-HDRDt J, Asdncn P 3.NPS
ONTARIO

HamBean Canic Dr. I. Hodsort R 1. LDR-3
Hemincm Ot B. Wesan P 2. LDR-3
30ngeson Regional Cancer Centre Dr JL Gescurg R 1. LO R-3Kmgston Dr. P. Snragge P 2. LO R-3

.

Laurentlen Hoopstal Dt R Bissen R LD46h wy Dr. P. Dunsawnte P

f * Regional Cancer Centre Dt J Gectrist R 1. LO R-3Lancxxt Dt D. Dawson P 2. LD R-3
Dr R Bames 3. Mero-LDR

4. Mao HDR =
5.NPS

Northenetern Ontario Cancer Carstro Dt R R=== R 1. M o o-H O R '

% +=wy Dr P. Dur:scombe P 2.NPS
.

e
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