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What What 
is is 

Prostate Brachytherapy?Prostate Brachytherapy?
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showing relative sizes of the seeds and 

needles used for insertion



Grid for inserting needles into the perineum 
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BackgroundBackground

NRC received reports from a licensee of multiple medical NRC received reports from a licensee of multiple medical 
events involving permanent prostate iodineevents involving permanent prostate iodine--125 seed implants125 seed implants

NRC inspected 13 medical facilities (of the same licensee) to NRC inspected 13 medical facilities (of the same licensee) to 
assess the brachytherapy programsassess the brachytherapy programs

Medical events were identified at multiple locationsMedical events were identified at multiple locations

Several facilities retain the services of consulting radiation Several facilities retain the services of consulting radiation 
oncology physicians and medical physics for preoncology physicians and medical physics for pre--treatment treatment 
planning, implant preparations, implant treatments, post planning, implant preparations, implant treatments, post 
treatment planning, etc.treatment planning, etc.



OVER 100 Medical EventsOVER 100 Medical Events

Medical Events due to a dose less than 80% of Medical Events due to a dose less than 80% of 
the prescribed dose (the prescribed dose (underdoseunderdose))

Medical Events due to a dose to the skin or an Medical Events due to a dose to the skin or an 
organ or tissue other than the treatment site organ or tissue other than the treatment site 
that exceeds 0.5 that exceeds 0.5 SvSv (50 (50 remrem) (over doses to ) (over doses to 
rectum, bladder wall or surrounding tissue)rectum, bladder wall or surrounding tissue)



Medical Event CriteriaMedical Event Criteria
Phase I:  Phase I:  ±± 20% of prescribed dose20% of prescribed dose

Phase II:  Phase II:  Rectum Rectum –– dose to 1.33cc volume dose to 1.33cc volume 
exceeds 150% of preexceeds 150% of pre--treatmenttreatmentexceeds 150% of preexceeds 150% of pre treatment treatment 
plan dose plan dose 

External Tissue External Tissue –– 5 or more seeds 5 or more seeds 
located beyond 1cm exterior, and located beyond 1cm exterior, and 
inferior, to the surface of prostate inferior, to the surface of prostate 

Bladder Bladder –– 3 or more seeds 3 or more seeds 
located in bladder walllocated in bladder wall



Sequence of EventsSequence of Events

February 2002: Licensee hospital initiated February 2002: Licensee hospital initiated 
prostate brachytherapy program and prostate brachytherapy program and 
implanted first patientimplanted first patient

May 2008: NRC notified of a medical event May 2008: NRC notified of a medical event 
where dose to the prostate was less than where dose to the prostate was less than 
80% of the prescribed dose80% of the prescribed dose



Sequence of EventsSequence of Events

June 2008: the licensee’s prostate June 2008: the licensee’s prostate 
brachytherapy program suspendedbrachytherapy program suspended

Licensee commissioned an external review Licensee commissioned an external review 
of the prostate brachytherapy programof the prostate brachytherapy program



Sequence of EventsSequence of Events

July 2008: the NRC began independent July 2008: the NRC began independent 
Special InspectionSpecial Inspection

O b 2008 NRC i d C fiO b 2008 NRC i d C fiOctober 2008: NRC issued Confirmatory October 2008: NRC issued Confirmatory 
Action LetterAction Letter

As of August 2009, the licensee identified As of August 2009, the licensee identified 
and reported to the NRC over 100 medical and reported to the NRC over 100 medical 
events.events.



Causes of Medical EventsCauses of Medical Events

Incorrect Placement of SeedsIncorrect Placement of Seeds

Inadequate ProceduresInadequate Proceduresqq

Poor Management Oversight of Poor Management Oversight of 
ContractorsContractors

Inadequate Training of Licensee staffInadequate Training of Licensee staff



Causes of Medical EventsCauses of Medical Events

Poor Management Oversight ofPoor Management Oversight of
Brachytherapy ProgramBrachytherapy Program

No Peer ReviewNo Peer ReviewNo Peer ReviewNo Peer Review

Observed Poor Placement of SeedsObserved Poor Placement of Seeds
and No Correction Actions Takenand No Correction Actions Taken

Lack of Safety CultureLack of Safety Culture



Corrective Actions TakenCorrective Actions Taken

Suspended the prostate brachytherapy Suspended the prostate brachytherapy 
program at several facilities;program at several facilities;program at several facilities;program at several facilities;



Corrective Actions TakenCorrective Actions Taken

Revised brachytherapy policy to include:Revised brachytherapy policy to include:

A comparison and evaluation of both treatment plans and A comparison and evaluation of both treatment plans and 
associated calculations with the written directive;associated calculations with the written directive;;;

Direction to allow prostate implant treatments to proceed Direction to allow prostate implant treatments to proceed 
only when the treatment planning computer is able to only when the treatment planning computer is able to 
produce pre or postproduce pre or post--treatment plans; andtreatment plans; and

Instruction to the Radiation Safety Officer (RSO) and Instruction to the Radiation Safety Officer (RSO) and 
quality management staff to immediately report all quality management staff to immediately report all 
deviations that exceed ten percent of the prescribed dose deviations that exceed ten percent of the prescribed dose 
or dose fraction.or dose fraction.



Corrective Actions TakenCorrective Actions Taken

Provided training to radiation oncology staff, Provided training to radiation oncology staff, 
contractors, new employees, and trainees contractors, new employees, and trainees 
regarding NRC regarding NRC requirements for requirements for written written 
di ti d di l t i l didi ti d di l t i l didirectives and medical events, including directives and medical events, including 
training on open door policy for reporting training on open door policy for reporting 
concerns and suspected violations;concerns and suspected violations;

Instituted a peerInstituted a peer--review system for radiation review system for radiation 
oncology services and postoncology services and post--treatment treatment 
evaluations;evaluations;



Corrective Actions TakenCorrective Actions Taken

Instituted an internal QA program to Instituted an internal QA program to 
ensure communications between radiation ensure communications between radiation 
oncology team members regarding safety oncology team members regarding safety gy g g ygy g g y
and treatment concerns; and and treatment concerns; and 

Modified the written procedures to  Modified the written procedures to  
incorporate a dual verification system and incorporate a dual verification system and 
clarified roles and responsibilitiesclarified roles and responsibilities..



Corrective Actions TakenCorrective Actions Taken
For patient care concerns at one facility, the For patient care concerns at one facility, the 
licensee:licensee:

-- Performed verification CT scans on all patientsPerformed verification CT scans on all patients

that received prostate implants; that received prostate implants; 

-- ReRe--evaluated the dose delivered to the treatmentevaluated the dose delivered to the treatment

area; andarea; and

-- ReRe--implantedimplanted some patients at a different facility. some patients at a different facility. 



ExamplesExamples

The following slides illustrate examples of The following slides illustrate examples of 
the prostate implants that were evaluated.  the prostate implants that were evaluated.  
Two of these examples were eventually Two of these examples were eventually p yp y
reported to NRC as medical eventsreported to NRC as medical events

Note the seed placement for the medical Note the seed placement for the medical 
eventsevents
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NRC Response to EventsNRC Response to Events

Issued substantial civil penalty to licensee Issued substantial civil penalty to licensee 
($227,000)($227,000)

Enhanced oversight of the licenseeEnhanced oversight of the licenseeEnhanced oversight of the licenseeEnhanced oversight of the licensee

Additional independent inspections of the Additional independent inspections of the 
licenseelicensee

Assessing NRC’s policies, procedures, and Assessing NRC’s policies, procedures, and 
practices to identify enhancementspractices to identify enhancements



Proposed Revisions to Medical Proposed Revisions to Medical 
Inspection ProceduresInspection Procedures

Review pre and postReview pre and post--treatment plans to treatment plans to 
verify source positioning and dose verify source positioning and dose 

ib dib d d d li d i hd d li d i hprescribed prescribed vsvs dose delivered against the dose delivered against the 
written directivewritten directive

Assess ability of licensee to identify and Assess ability of licensee to identify and 
respond to medical eventsrespond to medical events



Proposed Revisions to Medical Proposed Revisions to Medical 
Inspection ProceduresInspection Procedures

Supplement the procedures with examples Supplement the procedures with examples 
and details of the information to evaluate and details of the information to evaluate 
when reviewing written directive when reviewing written directive gg
procedures procedures 

Evaluate licensee’s oversight of Evaluate licensee’s oversight of 
contractors emphasizing that the licensee contractors emphasizing that the licensee 
is ultimately responsible is ultimately responsible 



Questions ?Questions ?
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