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ACCURAY DISCLAIMERS AND DISCLOSURE
Disclosure

The views contained and expressed in this presentation, including any accompanying oral commentary, are those of the presenter and 
do not necessarily reflect the views or policies of Accuray Incorporated or its subsidiaries. No official endorsement by Accuray
Incorporated or any of its subsidiaries of any vendor, products or services contained in this presentation is intended or should be 
inferred.

An honorarium is provided by Accuray for this presentation.

Medical Advice Disclaimer

Accuray Incorporated as a medical device manufacturer cannot and does not recommend specific treatment approaches. Individual 
results may vary.

Safety Statement

Most side effects of radiotherapy, including radiotherapy delivered with Accuray systems, are mild and temporary, often involving 
fatigue, nausea, and skin irritation. Side effects can be severe, however, leading to pain, alterations in normal body functions (for 
example, urinary or salivary function), deterioration of quality of life, permanent injury and even death. Side effects can occur during 
or shortly after radiation treatment or in the months and years following radiation. The nature and severity of side effects depend on 
many factors, including the size and location of the treated tumor, the treatment technique (for example, the radiation dose), the 
patient’s general medical condition, to name a few. For more details about the side effects of your radiation therapy, and if treatment 
with an Accuray product is right for you, ask your doctor.



NSABP-39/RTOG 0413(NRG): RANDOMIZED 
PHASE III STUDY OF WBI VS PBI FOR WOMEN 

WITH STAGE 0,I, OR II BREAST CANCER



NSABP 39 CONCLUSIONS:

• Statistical analysis cannot declare WBI & PBI are equivalent in 
ipsilateral local breast tumor recurrence. Absolute difference 
at 10 years is only 0.7% favoring WBI

• Recurrence free interval higher for WBI (SS) v PBI, but 
absolute difference only 1.6%

• DDFI, OS, DFS were not SS for PBI v WBI

• PBI may still be an acceptable alternative to WBI for early 
stage breast cancer as IBTR and RFI differences are so small



NSABP-39 COSMESIS OUTCOMES

• Pts stratified by chemo use, and assessed on 4 point scale by patients, MD, and digital photos (3 teams of  
physicians) at baseline and 3 years

• 900 analyzable pts ; 420 chemo patients and 480 no chemo pts

• Chemo pts: PBI equivalent to WBI on patient assessment

• Chemo pts: PBI worse than WBI on MD assessment

• Pts with No Chemo: PBI equivalent to WBI on patient assessment

• Pts with No Chemo: PBI worse than WBI on MD assessment

• Chemo pts: PBI worse than WBI when assessed by digital photos

• Pts with No chemo: WBI worse than PBI when assessed by digital photos

• Conclusion:  Pt rated cosmetic outcome, based on Global cosmetic scale and satisfaction were equivalent for PBI and 
WBI. 

• PBI resulted in worse cosmetic outcome on MD rating. 

• On DP central review, cosmetic outcome is worse for PBI in Chemo treated group and worse for WBI in the no-
Chemo group.

ASTRO 2019, PL 01- Plenary Session; White J, Winter K, Cecchini R et al



STEREOTACTIC PARTIAL BREAST RADIATION 
(S-PBI)



ADVANTAGES OF SBRT PBI VS. PBI BRACHYTHERAPY

• Non-invasive

• More convenient 

• Less risk of infection

• Able to minimize PTV margins in comparison to 3D PBI (3D-PBI has 2.5 cm 
margins vs 1.5 cm)



Dose Escalation:

UTSW 5 fraction Early Stage Breast Cancer Stereotactic-PBI Trial Schema:
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 Rahimi et al. Preliminary Results of a Phase I Dose Escalation Trial for Early Stage Breast Cancer Using 5-Fraction Stereotactic Body Radiation Therapy For Partial Breast 

Irradiation (S-PBI). Int J Rad Onc Biol Phys. 2017, 98(1):196-205.



TREATMENT VOLUME MATTERS FOR S-PBI!!

 11 patients developed palpable fat necrosis (4 of which were 
symptomatic)

 Median time to development of fat necrosis was 12.7 months

 5/11 pts with fat necrosis in 37.5 Gy arm (cohort with largest 
PTVs)

 ROC curve analyses showed PTV >99.5cc had highest 
predicted probability of fat necrosis (p=0.01)

Risk Factors for Fat Necrosis after Stereotactic Partial Breast Irradiation (S-PBI) for Early Stage Breast Cancer in a Phase I Clinical Trial- ASTRO 2019. 
A. S. Rahimi1, Y. Zhang1, F. Hossain1, A. E. Spangler1, D. N. Kim1, M. Leitch1, R. Wooldridge1, C. Ahn2, B. Zhao1, B. Haley1, R. Rao3, A. Rivers4, X. Gu1, 
and R. D. Timmerman5

Hypothesized mechanism for fat necrosis



MULTIVARIATE ANALYSES FOR FACTORS ASSOCIATED WITH ANY FAT 
NECROSIS A) AND PAINFUL FAT NECROSIS B)

A- Any Fat Necrosis

B) Painful Fat Necrosis

Risk Factors for Fat Necrosis after Stereotactic Partial Breast Irradiation (S-PBI) for Early Stage Breast Cancer in a Phase I Clinical Trial- ASTRO 2019
A. S. Rahimi1, Y. Zhang1, F. Hossain1, A. E. Spangler1, D. N. Kim1, M. Leitch1, R. Wooldridge1, C. Ahn2, B. Zhao1, B. Haley1, R. Rao3, A. Rivers4, X. Gu1, and R. D. Timmerman5



FAT NECROSIS DOSE CONSTRAINTS FOR 5-
FRXN S-PBI

A Rahimi, Y Zhang, D Kim et al. Risk Factors for Fat Necrosis After Stereotactic Partial Breast Irradiation for Early Stage Breast Cancer in 
a PHASE 1 Clinical Trial. Int J Radiat Oncol Biol Phys 2020; 108(3): 697-706





COSMETIC OUTCOMES OF A PHASE 1 DOSE ESCALATION STUDY OF 5-FRACTION STEREOTACTIC PARTIAL BREAST IRRADIATION FOR 
EARLY STAGE BREAST CANCER. AHEAD OF PRINT; RAHIMI A, MORGAN H, KIM D ET AL. 

• Patient Reported Cosmesis Outcomes on 5 fraction CyberKnife Trial 



COSMETIC OUTCOMES OF A PHASE 1 DOSE ESCALATION STUDY OF 5-FRACTION STEREOTACTIC PARTIAL BREAST IRRADIATION FOR 
EARLY STAGE BREAST CANCER. AHEAD OF PRINT; RAHIMI A, MORGAN H, KIM D ET AL. 
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COSMETIC OUTCOMES OF A PHASE 1 DOSE ESCALATION STUDY OF 5-FRACTION STEREOTACTIC PARTIAL BREAST IRRADIATION FOR 
EARLY STAGE BREAST CANCER. AHEAD OF PRINT; RAHIMI A, MORGAN H, KIM D ET AL. 

• Indepenent Physician Panel Reported Cosmesis Outcomes on 5 fraction 
CyberKnife Trial 
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Can We Mimic and/or improve 1 Fraction 

Intra-Operative Breast Radiation with S-PBI?



UTSW PHASE I TRIAL- 1 FRACTION ADJUVANT S-PBI:



UTSW PHASE I TRIAL- 1 FRACTION ADJUVANT      
S-PBI:

Preliminary Results of Multi-Institutional Phase 1 Dose Escalation Trial Using Single-Fraction Stereotactic Partial Breast Irradiation for Early Stage Breast 
Cancer
Rahimi,A., Simmons A., Kim D.N., Leitch M., Haas J., Gu X., Ahn C., Ga, A., Spangler A., Morgan H.E., Goudreau,S., Seiler,S., Farr,D., Wooldridge R., Haley 
B., Bahrami,S., Neufeld S., Mendez,C., Alluri P., Rao R. and Timmerman, R.D.
International Journal of  Radiation Oncology Biology Physics • 1 March 2022

https://www.sciencedirect.com/science/article/pii/S0360301621029163
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Preliminary Results of Multi-Institutional Phase 1 Dose Escalation Trial Using Single-Fraction Stereotactic Partial Breast Irradiation for Early Stage Breast 
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https://www.sciencedirect.com/science/article/pii/S0360301621029163


TREATMENT

Dose 22.5 Gy in 1 Fraction

CTV= lumpectomy cavity +10mm          

(5 mm off skin, and off of lung-chest wall interface)

CTV: 27.6 cc ; Device 2 x2 cm
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PBI CASE WITH AND WITHOUT DEVICE

GTV=5 cc
CTV=37 cc
PTV=56.8 cc

Device= 2x2cm

GTV=14.3cc
CTV=88.6cc
PTV=121.9cc

No device; cavity more difficult to discern and larger



SIMPLE MATH

• If you have a cavity that is 2 cm in diameter and add a 1cm margin for CTV, 
and 1 cm PTV= 4 cm diameter thus the cavity volume 4/3(pie)r.r.r= 33. 4cc

• If you have a cavity that is 3 cm in diameter and add a 1cm margin for CTV, 
and 1 cm PTV= 5 cm diameter thus the cavity volume 4/3(pie)r.r.r=65.25

• If you have a cavity that is 4 cm in diameter and add a 1cm margin for CTV, 
and 1 cm PTV= 6 cm diameter thus the cavity volume 4/3(pie)r.r.r= 113 cc

• If you have a cavity that is 5 cm in diameter and add a 1cm margin for CTV, 
and 1 cm PTV= 7 cm diameter thus the cavity volume 4/3(pie)r.r.r= 179.05



FUTURE DIRECTIONS

• Currently have an ongoing pre-operative  single fraction radiation Phase I 
trial at UTSW treating to ablative doses using SPBI techniques
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