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1. provide guidance to medical physicists to develop eBT QM procedures

specific to their clinic, staffing, resources, etc. following TG-100 methods

2. consider two eBT systems:

AXXENT by Xoft, an iCad company (San Jose, CA)

INTRABEAM by Carl Zeiss Meditech (Oberkochen, Germany)

3. example workflow, FMEA, and FTA for APBI are given for

both eBT systems, and vaginal cuff BT for one eBT system

4. nothing in the report should be taken as prescriptive,

nor should the recommendations be incorporated into regulations

TG-182 Scope

Learning Objectives

• Understand the Xoft electronic brachytherapy (eBT) system from the 

perspectives of dosimetry and QM.

• Examine a sample clinical workflow, associated QA+QC, FMEA, and FTA.

• Learn how FMEA and FTA influence the QM design.
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System Summary: Overall

Xoft System & Source
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Xoft Source

System Summary: Calibration
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System Summary: Calibration

System Summary: Calibration
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BrachyVision TPS (Varian)

System Summary: Treatment Planning

System Summary: Applicators (breast)
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stainless steel applicators diameters: 1, 2, 3.5, 5 cm end caps

integrated flattening filter sized to fit cones

required for cal. & Tx

System Summary: Applicators (skin)

reusable (300 Fx or 100 sterilizations) diameters: 2, 2.5, 3, 3.5 cm

vaginal applicator clamp and base plate

– maintains applicator stability/placement

System Summary: Applicators (vaginal)
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Henschke type applicator

thin wall Ti (CT compatible)

tandem angles: 0°, 15°, 30°, 45°

ovoid diameters: 2, 2.5, 3 cm

flexible source channel

use extended-length source (50 cm)

System Summary: Applicators (cervical)

place upon patient (e.g., pelvis)

0.5-mm Pb equivalent

3 sizes available:

41 x   82 cm2 (small)

51 x 102 cm2 (medium)

51 x 119 cm2 (large)

flexible shield for breast Tx

0.45-mm Pb equivalent

38 cm diameter  

rigid chestwall shield (stainless steel) 

7, 6, 5, 4, 3 cm diameters

0.2-mm Pb equivalent

System Summary: Patient shields
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QA Instrumentation
a)

d)c)

b)

http://www.xoftinc.com/assets/pdf/axxent_accessories.pdf

System Summary: Physics QA
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Thomadsen et al. Med Phys 49, e65-e91 (2020)

Hiatt et al. JACMP 9, 58-68 (2008)
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Hiatt et al. Med Phys 42, 2764-2776 (2015)

Hiatt et al. Med Phys 43, 1119-1129 (2016)
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Nath et al. Med Phys 43, 3178-3205 (2016)

1. assemble team of participants

2. understand the process: create workflow (process map)

3. assess the hazards: FMEA and scoring

4. identify failure propagation: FTA

5. address the hazards

6. test and evaluate

7. include in QM Program

QM Approach
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1. redesign procedure so errors are not possible

2. correct environmental and technical problems

3. standardize the procedures

4. provide adequate staff and resources (e.g., physical, IT, etc).

5. maintain hardware & software

6. delineate communication methods among staff

Workflow Redesign & Implementation

Xoft APBI Workflow

Fig. 5 from TG-182
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General FMEA Worksheet from TG-100

Fig. 8. Traditional failure modes and effects analysis worksheet.

TG-182 Scoring Key Applied to Examples
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Xoft APBI FMEA

App. B1a from TG-182

Xoft APBI FMEA
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Xoft APBI FMEA (RPN-sorted)

App. B1b from TG-182

Xoft APBI FTA

App. C1a from TG-182
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Xoft APBI FTA

Xoft APBI FTA (revised)

App. C1b from TG-182 
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Xoft APBI FTA (revised)

App. C1b from TG-182 

Xoft APBI FTA revised

App. C1b from TG-182 
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A institute regular imaging QA

B before the procedure, provide trays for each size applicator with syringes 

filled with the proper range of saline to avoid the accidental use of contrast

C RadOnc and Physics implement a checklist to confirm applicator size

D time out includes patient identity, treatment protocol, laterality, balloon size

E etc

Xoft APBI FTA (revised): Notes

Xoft APBI Workflow with QA+QC
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Manger et al. Brachytherapy 17, 702-708 (2018)

Manger et al. Brachytherapy 17, 702-708 (2018)
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Rash et al. Brachytherapy 18, 271-276 (2019)

Rash et al. Brachytherapy 18, 271-276 (2019)
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Hoisak et al. Brachytherapy 20, 645-654 (2021)

Hoisak et al. Brachytherapy 20, 645-654 (2021)
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Summary

• The Xoft eBT system has been used clinically for 15 years with established 

dosimetry and calibrations.

• TG-182 Report teaches how each clinic can perform FMEA & FTA to establish 

a robust clinical workflow with associated QA+QC.
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