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Administrative note about this SAM/CE activity:

SAM participants: get a SAM handout, complete it, and 
return it to the FLAAPM Secretary for processing   return it to the FLAAPM Secretary for processing.  
You will not receive SAM credit unless FLAAPM gets a 
completed SAM participation form from you.completed SAM participation form from you.

Participants will receive performance evaluation:
• An overall score
• Documentation of own vs. correct responses
• Feedback/references for incorrect responses
• Comparison of personal score to score distribution of • Comparison of personal score to score distribution of 
the group
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APBI Rationale

AAPM 2005 Brachytherapy Summer School
Ch 38 (O h b) H  d R l  f APBI-Ch. 38 (Ouhib) – History and Rationale of APBI

Studies indicate that radiation directed at or near 
the lumpectomy site provides most of the benefit 
with respect to minimizing recurrence probabilitywith respect to minimizing recurrence probability.
Only 3.8% of patients have a remote recurrence
65 100% of recurrences are in the same breast 65-100% of recurrences are in the same breast 
quadrant as the surgery site
Local recurrences are much more common than Local recurrences are much more common than 
remote in-breast recurrences



APBI Patient APBI Patient Selection CriteriaSelection CriteriaAPBI Patient APBI Patient Selection CriteriaSelection Criteria

ABS1 ASBS2

Age ≥ 45 ≥ 50

Diagnosis Unifocal, invasive 
ductal carcinoma

Invasive ductal 
carcinoma or DCIS

Tumor Size ≤ 3 cm ≤ 2 cm

Surgical Margins (-) margins (-) at least 2mm all 
directions

Nodal Status N0 N0

1 Arthur et al, Accelerated partial breast irradiation: an updated report from the American 
Brachytherapy Society.  Brachytherapy 1:184-90, 2003.
2 Consensus statement for accelerated partial breast irradiation.  The American Society of 
Breast Surgeons, April 30, 2003.



4-5 cm and 5-6 cm balloons available
Elliptical balloon also available*Elliptical balloon also available

Ref:  Wojicika et al JACMP 8(4):176-184,  2007.



4-5 cm and 5-6 cm balloons available
Elliptical balloon also available*

Ref: G. Edmundson et al IJROBP 52:1132-9, 2002





MammositeMammositeMammositeMammosite

Balloon distends lumpectomy cavity to Balloon distends lumpectomy cavity to 
conform the target to the treatment, rather 
than vice versathan vice versa
340 cGy to 1cm beyond balloon edge
34 G  i  10 f i  b i d34 Gy in 10 fractions, b.i.d.



MammositeMammosite Simulation and Simulation and 
Appropriateness CriteriaAppropriateness Criteria



MammositeMammosite Appropriateness CriteriaAppropriateness CriteriaMammositeMammosite Appropriateness CriteriaAppropriateness Criteria

Skin distance
Minimum distance from balloon to skin ≥ 7 mm (5mm absolute min.)
CT Multiplane reconstruction (MPR) strongly recommended

SSymmetry
Balloon center lumen centered

ConformanceConformance
Non-conforming air & seroma total < 10% of PTV



MammositeMammosite Appropriateness CriteriaAppropriateness Criteria
Skin distance
Minimum distance from balloon to skin ≥ 7 mm (5mm absolute min.)
CT Multiplane reconstruction (MPR) strongly recommended



MammositeMammosite Appropriateness CriteriaAppropriateness CriteriaMammositeMammosite Appropriateness CriteriaAppropriateness Criteria
Symmetry
Balloon center lumen centered within 2mm
Or measure opposed radii to within 4mm



MammositeMammosite Appropriateness CriteriaAppropriateness CriteriaMammositeMammosite Appropriateness CriteriaAppropriateness Criteria
Conformance
Non-conforming air & seroma total < 10% of PTV



MammositeMammosite Simulation NoteSimulation Note

•Radiographic contrast in balloon is very helpful
•Limit the amount of contrast to prevent unintended attenuation of HDR 

  source gamma rays
•Larger balloon volumes contrast agent attenuation more significant
•Higher concentration of contrast agent more attenuation

Kassas B et al MedPhys 31(7), July 2004.



MammositeMammosite Appropriateness CriteriaAppropriateness Criteria



M itM it HDR Pl iHDR Pl iMammositeMammosite HDR PlanningHDR Planning



HDR PlanningHDR PlanningHDR PlanningHDR Planning

Dwell time / dose calculation for 340 cGy Dwell time / dose calculation for 340 cGy 
Rx

  1

Ir-192
Λ = 1.12 cGy‐hr‐1‐U‐1.

r + 1cm Average anisotropy ~0.95‐1.0
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Ref: TG-43, Nath et al, MedPhys 22(2), 209-34, 1994.
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HDR PlanningHDR PlanningHDR PlanningHDR Planning

HDR unit only knows channel(s)  length  HDR unit only knows channel(s), length, 
and dwell time



HDR PlanningHDR PlanningHDR PlanningHDR Planning
Treatment length (Nucletron “Classic” HDR shown)

985
995

985
975

965
955



HDR PlanningHDR PlanningHDR PlanningHDR Planning

Treatment lengthTreatment length

Ref: G. Edmundson et al IJROBP 52:1132-9, 2002



HDR PlanningHDR PlanningHDR PlanningHDR Planning

Treatment lengthTreatment length



JEOPARDYJEOPARDYJEOPARDYJEOPARDY
PITFALLSPITFALLS
LESSONS LEARNEDLESSONS LEARNEDLESSONS LEARNEDLESSONS LEARNED



MammositeMammosite JeopardyJeopardyMammositeMammosite JeopardyJeopardy

1) Wrong patient1) Wrong patient
2) Wrong tx site
3) Failure to remove temp implant
4) D   > 20%4) Dose error > 20%
5) Leaking sources
6) Wrong radionuclide

Ref: Florida Administrative Code 64E5.101(88)





MammositeMammosite Jeopardy IJeopardy I--
2006 2006 MisadminstrationMisadminstration

Wrong dose – gave 34 cGy (x2 before error caught) rather Wrong dose gave 34 cGy (x2 before error caught) rather 
than the prescribed 340 cGy per treatment.

-Plan in TPS (Eclipse) was 34 cGy x10
D   “k  i ” i h l i   d -Due to “known issue” with planning system and 

fractionated doses.

Ref: USNRC Event Notification Report for September 5, 2006



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II

• Nucletron HDR equipment• Nucletron HDR equipment
• HDR source failed to retract
• Physician and physicist entered room• Physician and physicist entered room, 
disconnected transfer tube from 
patientpatient

• (2 minutes elapsed)
• 10 mR/hr at 1m (shielded)• 10 mR/hr at 1m (shielded)

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II

• Dose reconstruction:• Dose reconstruction:
• Patient skin 61 rem (0.61 Sv)
• Physicist Heff 45 mrem (0.45 mSv)y eff ( )
• Physician Heff 125 mrem (1.25 mSv)
• Extremity dose 15 rem (0.15 Sv)

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II
• Cause of failure to retract was wrong 
transfer tube used (GYN vs “flexibles”)transfer tube used (GYN vs  flexibles )

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II
• But what’s the most significant problem?
• Hint‐ about four to five inches

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-
DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II
• But what’s the most significant problem?
• Hint‐ about four to five inches

1282mm 1282mm

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-
DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



MammositeMammosite Jeopardy IIJeopardy IIMammositeMammosite Jeopardy IIJeopardy II

Ref: NRC INFORMATION NOTICE 2003-21: HIGH-DOSE-RATE-REMOTE-AFTERLOADER
EQUIPMENT FAILURE



Treatment LengthTreatment LengthTreatment LengthTreatment Length



MammositeMammosite Jeopardy IIIJeopardy IIIMammositeMammosite Jeopardy IIIJeopardy III
• Wrong treatment distance entered into HDR unit 
for multiple treatmentsfor multiple treatments

• Discovered due to unexpected skin erythema

Ref: 
(1) NRC EVENT NOTICE 2006-42941 – Medical Event (2) in Florida, NRC Event Notice 2006-42556



MammositeMammosite Jeopardy IVJeopardy IVMammositeMammosite Jeopardy IVJeopardy IV
• Wrong treatment plan used for 5 of 10 

Mammosite treatments

• Patient dose 1700 cGy rather than 3400 cGy

• Technologist imported incorrect treatment plan, 
resulting in HDR source being outside of the 

i ’ b d d i f h 10patient’s body during 5 of the 10 treatments.

• Incident was discovered upon review of the p
patient’s chart during a follow‐up visit.

Ref: NRC Licensee Newsletter 07-01, May 2007, page 9.



MammositeMammosite Jeopardy VJeopardy VMammositeMammosite Jeopardy VJeopardy V
“Red for radiation, blue for fluid”

Ref: NRC Event Notice 2007-43685 (Medical Event)



TIPSTIPSTIPSTIPS



Pitfall Pitfall -- NonconformanceNonconformancePitfall Pitfall NonconformanceNonconformance

Simulation Treatment ~ 3 days later



Non-conforming cavity extending through PTV



????????



Helpful Tip Re: Distance to SkinHelpful Tip Re: Distance to SkinHelpful Tip Re: Distance to SkinHelpful Tip Re: Distance to Skin

Balloon-to-skin distance can sometimes 
be increased by 1-2mm by simulating the 
patient with the ipsalateral arm downp p
during the CT scan.



MammositeMammosite Library PlansLibrary PlansMammositeMammosite Library PlansLibrary Plans
IRAK as a function of balloon volume
S l f  l  Simplifies planning process
Greater consistency over many cases
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Treatment issuesTreatment issuesTreatment issuesTreatment issues

W d  / i f ti  t lWound care / infection control
No showering
Patient education and wound care kit for Patient education and wound care kit for 
catheter

Balloon failure
◦ Balloons don’t like sharp things!p g
◦ Stitches, scissors, etc
◦ Cost of catheter

C  ll l  f l d h◦ Cytec will replace failed catheters



Wrap UpWrap UpWrap UpWrap Up

M i  f d lMammosite fundamentals
◦ Appropriateness criteria

Pl i◦ Planning
Pitfalls and Medical Events
TiTips



MammositeMammosite Physics ReferencesPhysics ReferencesMammositeMammosite Physics ReferencesPhysics References
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