
Medical Consultant Report 
(To be completed by medid consultant) 

M e d i d  Consultant Name: R o d d  E. Q~ans, PhD, hfD, MPH 

1 2  -D - u 
Licensee Name S i  Joseph Regional Medical ccnta-south Bnd (S]RMCSB) 

801 East LaSalle Avenue. 
South Bend, IN 46617 

License No. 13-02650-02 
Event No. 41532 
PNO-III-OSOO6 

Factlity Name: Rediation0D~Depe;rtmam 
Si Jweph Rcg&nal Medical center-south Bend 
801 East Iasalle Avenue. 
SoufhBmd,IN46617 

Incident Date: Patient I (1-26-04); p8tient 2 (2-1&04); p&nf 3 (2-23-04); @at 4 (3- 
1-04); patient 5 (3-19-04). 

Date of Notiaclnion For patients 16; NRC notification of tvents to the Nuclear 
RegulataryCoIlrmissionone06.2005. 

Individluls’ I Patient Phyrifts Name and Ad- 

Jon F d e r ,  MD. Radiology Oncology m 
John D. Sheu, PhD, RSO 
(574) 287-4146 
(574)237-7287 

Nate Dads, MS. Medical Physicist 
(574) 237-571 1 
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Indlvidulls Contacted During Invdg8tlon: 

Gary Pereki~ Mdent,  SJRMCSouth Bend 

Jon FraZier. MD, Radiology Oncology 

- 
(574) 237-8000 

John D. Scheu. PhD, RSO 
(574) 287-4146 
(574) 237-7287 

NateDavis, Ms,MedidPhysiciist 
(574) 237-8000 

Records Rwimcd: (Gened Dercdplion) 

1. Personal Visa to SJRMC-SB and medid tecQds review (5 patients) 
2. NRC Enclosun - Descriptiw ofthe Medical Eveat 
3. NRC R e l i  NotiticatiOm of Event (Event# 41532) 
4. NRCMedicalBventReportiaeandsupportiagilteratun: 
5. NRcconvarsltbaRecad 
6. Detailedrevkwofpatiuttaticntncarls 
7. 

8. SJRMC-!JBQMPAnmraTTtplpingOutline 
9. Mirmtea~Radidionetycomrmtbce ofMay 19,2004 

ESttm8ted Da6e to Ulhtended h8todCReglon: 

Patient1 -Dosetothigh<300cGy 

SJRMGSM mcma (Nate Davis, Medid Phydcist) on methodology for dose 
estimatontodda 

Patient 2 -Dose toadgll< 300 cay 
Patient3 -Dose tothigh 1800Coy<D< 2200 Coy (;tZS%, clinical dekmmab . 'on) 

1500 Cay < D < 2000 CGy(i250/0. clinical dekmmab . 'on; 

* 'on) 
decreaseddoseestirrmteduetoCisplatimrs~tancouslyidministae& 1 
patient 4 -Dose to 

Patient 5 -Dose to thiga I800 Coy < D < 2200 Coy (i 2% clinical 

Probrble Error Auodrted with EEthI8tiOn: -25 9k 

Prescribed Doae (Medid Miudminbhrtion Odyb 

Patient 1 - Prescrii Dosc: vagina 7000 Coy (4500 cGy extemal and 2500 cGy 
brachythempy boost). In spite of the source dige cfirrtog the bhytheiapy fmfmmt, 
the dose to the vaginal &is thought to be within 20% of the htended dose. Since there 
are no physical signs Md qmptoms from UnIOtentional hdktiontothe patient thigh, 
the time the source was cut ofposition was likely minimal. 
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Patient 2 - Rescribed Dose: 65 Gy intracavitmy vaginal brachythetapy (64 x 100 coy&). 
The medical chart was reviewed and the patknt e x p e r i d  no s i p  aud symptoms of 
radiation injury to the thi& orpaineum. Ifeel the actual dose to the w q j d  mucosa is 
likely within 20?4 of the -bed dose. 

Patient 3 - 5040 cGy (4500 cGy whole pelvis 18 MeV pboton, 540 cGy pelvic boost) + 
2850 cGy v a g i ~ I  boost (total 7350 Coy). Patient 3 did experience unintended local 
radiation injury to the thigh due to source $@page, but I believe the actual dose to the 
vaginal mucosawas within zlwo oftheprssaibed dose. 

Patient 4- whole pelvis 45 Gy with 18 MeV photons, cone down to limited pelvic field 
540 Cay = M40 *,,Vagina 4500 Coy ntanal beam - 2850 Coy to vaginal nvrsCe - 
7350 Coy to vaginal muco~a F'atient 4 arpaienced local dation isiury to the thigh due 
to s o m e  slippsse during brachthaepy, but1 believe the actual dose to the vaginal 
mucosa is within 2W0oftbepmdbed dose. 

Patient 5- 6500 cGy -137 at 100 Coy& Patient 5 e c e d  local radiation injury 
(moist desqwdon) to the thigh due to some slippage during hhythempy, but I 
believe the 8ctuafdoseto tbe vaginal muoaea is within 20% of thepresaibed dose. 

Method Uad to c.lcpkteDcwt: Time carme of clinical symptoms, radiation medicine 
clinicaldoseprofileaad~dasimctty. 

Description of laddent: 

The St. Joseph Ikgbnd Medical centa- SouthBend (SIRMC-SB) rqpartedtotheNRC 
inMarch2005thatsemalpalicntshadreceivedunintendedradiationexposurctothe 
upperthighaud~lforiagtnatma#lorerrdomeQnal * Imdcaviwlcsnccr.The 
unin~cdexpacnaesoccumdwhentheheedhhfi~ycspsuleahiRedduring 
trratmenf rcsultipg in aradiation dose to the skin ofthe patient'stbigh in ~ u x s 8  ofthat 
expectedfortheprescriibracbytherawregimm. Themdicalcenttrhasnotifiedthe 
patieatsandtheirphysich~ofthe treatmentpmblnns. AnNRCphysiCien consultant 
visit to SJRMCsB was made April45 to acamine patlent chartsaodtohtewiew staE 
of the Radi8tion oncology center. 

The unintended radiation event is thought to have occumd becaw the Wang applicator 
was loaded with -137 brachfiuapy 8001ces xnadWmd by Amemham Corporation. 
having asmallerdiameter(26mmva 3.1 mm)thansources marmEachnedby 3M md 
recommended for use with the Wang applicator. The derdiamaer sources have the 
ability to slide out of the M e d  treatment position through the placement Spring of the 
tandem assembly, particalarfy when the patient in in an upsight position Therefore it is 
possible to have unintentional inradiation of the patient thigh 

This issue w ~ ~ a d d r a e d a u d ~  * e action recommended in the minutes of the 
Radiation Safety committae meeting dated May 19.2004. This same report of May 19, 
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2004 also enoneously notes that these adverse events do not rise to reporting thresholds 
for the NRC. Appendix 1 illustrates repmatative skin lssians on the thigh for patients 3. 
4 and 5 in 2004 and in 2005. Patients 1 and 2 had no observable lesions. 

Clinical Detailr (See Appcndlx 1 for clinical picturn) 

Pstient 1 

a diagnosis of grade II infiltrating adenocarcinoma of the uterus (TIC 
NO MO; l T =  Slp AWBSO) with invasiOa to 78.6% of the myometrial thickness. She 
received 4500 Coy extemal beamthqy at 180 ~ /&tc t ion  and intracavity boost with 
CS-137 (49.09 radium cpl.dvlllcns 1301 w h ) .  Total V@ dosc b appmxunate * ly7000 
C G Y  (4500 CGY adnnaz 2500 Coy brachytherspy boost). 

Th~llppcanrtobeaosignificmtsignsofradiationdamagetotbethtghmdperineum 
due to the source slippage. 

Patient 2 

has ad- of endome-trhl cancer, stage IC (TlC, NO, MO, Gl), s/p 
patientY!!!!al modiied TAH. Uterine pathology showed cancer invasion to 700h ofthe 
myometrium. ‘ The patient received intracavitary vaginal brachytheragy with Cs-137 to 65 

at 100 Coym. “&I& is equivalent to 3562 mg-hradmm equivalent 

Thaeappeantobebesignifi~signsofradiationdamagetothethi~andperineum 
due to the source slippage. 

Pstient 3 

patient 3wh.s a disgnoais ofmoderately diffe_fentirded sdeaocardn~ma ofthe 
endometrannandslpmodi&dndicalTAwBsOwithmvohmnentatpetbolOgieal 
Ucamination ofthe endasmcal stmrm! Wb, NO, MO, 02). In prrrticuler. at pathology 
examme$ * ‘on, thepon!criorlm&&c scgumt and upper endoeavical canal were 
noted to be involved. By Staining techniquea,the cancer was noted to be ofuterine 
(cndomtrial) origin The patient received whole pelvic inadigtion with 18 MeV photons 
to 4500 Coy witha limited pelvicboost of 540 Coy foralimited pelvic field of 5040 
cGy. In addition, avaghl boost of 2850 Coy at 100 Ccnymwas &en. Thetotal vaginal 
dose is therefore 4500 cGy + 2850 Cqr - 7350 Coy to tbe vaginal mucosb During 
theqy, she was also treated for ndiation proctitis. 

Patient 3 did show delayed effects to the thigh, due to Cs-137 source s l i e .  The 
tobebetween 18OOand 

has been r c f d  to a plastic 
andrecorndive Hospital in South Bend 

is healing well with the 
formation of grunulation tissue. 
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Patient 4 

~ t h e c l i n i c a l d i s g n o s i s o f ~ m 2 e n d o c e r v i c a i a d e n ~ ~ b u t  
pathologi 

. k i s a l s o ~  ‘c d~ to the e x t d  extensive disease also to thepmmctmm 
iliac and pelvic nodes. The patient received d o l e  pelvic irradiation collcurrmt with 
Cisplatin chemotherapy. External beam radiotherapy to45 Gy whole pelvis with 18 MeV 
photons was carried out dong with 2850 cGy to the vaginal mucosa 

Patient 4 showed delayed moist dqmnation e&cts to the thigh, due to Cs-137 source 
slippage. The eslimated dose f b m p h y s i c a l ~  and symptomsis estimatedtobe 
betwten 1500 (mdzo00 cGy wifb at least ~muiux&&y ofi2S’h. Tbc wound is healing 
well with the formaton of granulaton tissue. 

Patient 5 

Patient bas a diagnosis of pudy diffaentiated adenocsfiinoma of the 
atdometnum witb qertkid inwia~ (Tl b, NO. MO, G3) of the myomctnan . sheisdp 
exhafasnal * TAWsSOandbilateral€ymphadeneetanyanddpbilateralperiaorticlymph 
node sampling. Rthorogy of the u ~ u r  indicates 0.2 cm invasion of the myometrial wall. 
The patient also tecdved ineacavfty brachytbePspy with CS-137 to 6500 Coy at 100 
c(iylh. 

Patient 5 showed delayed mist duqwmfion &&a to the thigh, due to 0-137 ~lurce 
slippttge.Theestimateddoarfirompbysl#ll~pnd~iSestimatedtobe 
b*ween18OOand22OOcGvwithatleastnnuacatam * tvof*25%.ShehasbeenRtd 

state III. She had a l q e  exophytic mass a r i s i i  from the uterus with 4!? 



radiation. There is diolhhed mitdic rctivity in cells of the w a n d  parabasal layers 
with thinniq ofthe cpidamis and dmqmmntiion of large mmwcopic flakes of skin. 

2000-5000 cGy for wet desquamation (pdd thickness iqjury) at least 2-3 w&lrs post- 

intraccllulp edema, coalarceoa of vesicles to from mmcuwpic bullae, and a wet 
d d  Suaa; ooatcdby fibrin. 

(5) For dose >> So00 Coy, mat rsdioneaosiS and ulcuatirn secondary to exlotbelid cell 
damage md 6bronoid necrosis of the ateriolos Imd mules h thc affedcd area 

It is likely that patients 3,4 and 5 received uninteaded dose to the thigh of between 1500- 

(4) 
-depmdingupoa-hd-mnriuoscoplcal . ly.cae finds 

22oocay,withatleast(muacaEBln - tyoft25% 

Briefly describe the current medlerl condition of the exposed indivlda.l: 

Patient 3 did sbo7n&layedeffectstothethigh,d~~tocS-137 source slippage. The 
a n d s y m p t o m s i s ~ t o b e b e t w e e n  18OOand 

to a plastic and 
Hospitalforwouad cam and debri 

thetbrmstionofgranulationtissue. 

Patient 4 showed delayed moist dmpmation effects to the thigh, due to (3-137 source 
slippage.Thee&nateddose6mmphysicalsi&mand~tomsiststimataftobe 
between 1500 and2000 cGy, asonwwhatdccl.eased dose due to simdianeous 
admlaistration of Cisplatin. The wound is healing wen with the formaton of granulation 
tissue. 

Patient 5 showed delayed moist dmpmation eftkcts to the thigh, due to (3-137 s o m e  
slippnge. The esbimated dose fromphyaicalsignrr and sylrrptomsis estimatedtobe 
between 1800 and2200 cGy. Shehasbeenrcfemdtothe Wound Center at S t  Joseph 
Regional medical Ceoter-h4ichiwaka 
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Was hdividnal or hdividlul’r physician informed of DOE Long-term Medied 
Study Program? 

Yes 

If yes, would the individual like to be included in the program? 

No 
COMPLETE FOR MEDICAL MISADMINISTRATION 

(To be completed by Medial f kmsuh t )  

1. Based on your review of the Incident, do you agree with the Iicetuee’r written 
report that was rubmitted to the NRC panwant to 10 CFR 3533 h the following 
ueu: 

8. whytheevemoccwed-Ycg 

Staffat SJRMGSB indicatedto metbat they mbinmpreted the repOmng 
repuinments as notad in 10 CFR 35.3045. Daails ofthese adverse events were 
known by oncology staffby the Radiation Safety Committee meeting of May 19, 
2004. It would have been highly desirable to have nported to the NRC prior bo this 
date. 

b. Effectonthepatient-Ym 

My independent dose estimates g*taally agreewith those provided by the hospital. 

c. Licensee’s immediate actions upon discovcry - Then was delayed reportiqg of 
the event to the NRC. 

d Impronmentsneededtoprnrrntrecumnce-Yes. Thisisahurnantkctomissue, 
carrectabe by education a n d i m p m w d ~  The issue was also addrrssed 
~ughthehospiralRadiationSafetycOmmittee. 

2. In weas where you do not agree with the licensce’r evaluation (report submitted 
under 10 CFR 3533, previae the bub for your Opinion: N/A 

3. 
Did the licensee notify the referring payltc&n of the m i ~ d ~ r a t i o n ?  Yes 

Did the Ucenaee no* the patient% or the patknt’s rapwsible relative or 
prdlnl Yes 

If the patient or responsible rel.tive or guardian waa not nott6ed of the incident, 
did the &ensee provide a reason for not providing notification consistent with 10 
CFR35.331 NIA 
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Explain rationale for redponae 

4. Provide an opinion of the llecnsee’s plan for patient follow-up. If awilabfc 

The patiem will be followed clinically by private physicinns as indicnted. I believe that 
the hospital system and, spedflcdly the radintion oncology department, will iostiMe an 
effective program toprevent a recunence ofthis event. An NRC Region IlI iaspectorhas 
rwiewed issua ngarding lhis occumwc atthe licensee’s Eecility. The NRC OfEce of 
Nuclear Meterials Safely and Safeguards has also been d e d .  The infamation in the 
preliminarynotiticationhesalsobeenmrldwithlicena&managnneat. 
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Appendix 1 (cllnicrrl Pictuna) 

Patient 3 
April re, UHW 

Photograph deleted 
to protect patient’s 

personal privacy 

Photograph deleted 
to protect patient’s 

personal privacy 
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Patient 4 
April lP, 2001 

Photograph deleted 
to protect patient’s 

personal privacy 

March 21,2005 

Photograph deleted 
to protect patient’s 

personal privacy 
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Photograph deleted 
to protect patient’s 
personal privacy 

Photograph deleted 
to protect patient’s 

personal privacy 
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