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DISCLOSURES:
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oaches. Individual

Most side effects milo and temporary, often involving
fatigue, nauseq, and sk N, © terq’rlons in normal body functions (for
example, urinary or sqllvqry ion anent injury and even death. Side effects can occur during )

\i’

or shortly after radiation treatment or in the hs and years following ‘radiation. The nature and severity of side effects depend on
any factors, including the size and location of ’rhe ’rreq'red 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
ith an Accuray product is right for you, ask your doctor.
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NSABP B-39/RTOG 0413 SCHEMA
033006
Patients with Stage 0. I, or || Breast Cancer Resected by Lumpectomy
Tumor Size = 3.0 cm
Mo More Than 3 Histologically Positive Modes

STRATIFICATION
Disease Stage (DCIS only; invasive and node negative; invasive with 1-3 positive nodes)
Menopausal Status (premenopausal, postmenopausal)

Hormone Receptor Status (ER-positive andfor PgR-positive; ER-negative and PgR-negative)
Intention to Receive Chemotherapy (yes or no)

RANDOMIZATION

GROUP 1*

GROUP 2*
Whole Breast Irradiation (WBI)

Partial Breast lrradiation (PBI)***

50 Gy (2.0 Gy/fraction) or 34 Gy in 3.4 Gy fractions using
50.4 Gy (1.8 Gy/fraction)

multi-catheter brachytherapy
to whole breast, or
followed by optional boost**

to 60.0 Gy-66.6 Gy 34 Gy in 3.4 Gy fractions using
MammoSite® balloon catheter

or

38.5 Gy in 3.85 Gy fractions using
3D conformal external beam radiation

For all PBI techniques: RT given to tissue
surrounding lumpectomy cavity only, BID
(with a fraction separation of at least
6 hours), for a total of 10 treatments given on
5 days over a period of 5 to 10 days.




NSABP 39 CONCLUSIONS:

S¢ western
Medical Center



NSABP-39 COSMESIS OUTCOMES

equivalent patient assessment
PBI worse MD assessment
equivalent patient assessment

PBl worse MD assessment

R

Conclusion: Pt rated cosmetic outcome, based on Global cosmetic scale and satisfaction were equivalent for PBl and
WABI.

® PBI resulted in worse cosmetic outcome on MD rating.

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

S¢ western
Medical Center ASTRO 2019, PL O1- Plenary Session; White J, Winter K, Cecchini R et al




STEREOTACTIC PARTIAL BREAST RADIATION
(S-PBI)

S¢ western
Medical Center



ADVANTAGES OF SBRT PBI VS. PBI BRACHYTHERAPY

® Non-invasive
® More convenient
® | ess risk of infection

® Able to minimize PTV margins in comparison to 3D PBI (3D-PBI has

margins vs 1.5 cm)

S¢ western
Medical Center



Synopsis

Phase | Study of [ ] Partial Breast Irradiation (PBI)
for Early Stage Breast Cancer

Eligible Immobilization using: | Chemo or Follow for
patient 1. fiducials SBRT hormonal toxicity
2. real time imaging 5 Fractions therapy if (including
for alignment indicated (see cosmesis)
3. motion tracking Section 8.4 and tumor
and 8.5 control

Step No. Fractions Dose per fraction (Gy) Total Dose (Gy) No. Patients
5.5

. 27.5 7-15
5 S 30.0 7-15
5 6.5 32.5 7-15
5 7 35.0 7-15
5
5

-1
O (starting)

7.5 37.5 7-15
8 40 7-15




TREATMENT VOLUME MATTERS FOR S-PBIY

s ROC cun

sredicted probabili

western
Medical Center

PTV >99.5¢cc

\‘\\ Surgery

% Radiation

% Reactive oxygen
species
. Adipocytokine signaling
Endarteritis pathway activation :
% obliterans 5 ; A:?;:z;‘iﬁ'

‘ Inflammatory
cell

fibroblast

Fat necrosis

vesized mechanism for fat necrosis



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

Odds Ratio 05%p C.I. for
Parameter Estimate Ddd= Ratio P-Value

Ipzi Breast volume

1.001 (1.001,1.002) |0.007
(ce) ’

Odd= Rato 9509 C.I. for
Parameter Estimate Odds Ratio P-value

Two Fractions <24 Hours 13.163 (1.0121,171.1984) | 0.049
V45.0Gy (cc) 1.069 (1.0201,1.1197) | 0.003

S western
Medical Center




Table 4. Dose constraint recommendations for stereotactic partial breast irradiation to prevent

painful necrosis in patients with breast volume greater than 1000 cm’+

Factor Constraint

Maximazl dose

{}:_.r
V415 Gy
V45 Gy

3 Gy

Flanning target volume <100 cm®

v one patient with breast volume less than 1000 em> developed fat necrosis, and she was not

included in caleulation of predictive dose-constraints,




Clinical Investigation

Cosmetic Qutcomes of a Phase 1 Dose Escalation
Study of 5-Fraction Stereotactic Partial Breast
Irradiation for Early Stage Breast Cancer
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® Patient Reported Cosmesis Outcomes on 5 fraction CyberKnife Trial

FREQUENCY (N)
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TIME (YEARS) TIME (YEARS) TIME (YEARS)

M Excellent or Good GCS M Excellent or Good GCS M Excellent or Good GCS
[] Fair or Poor GCS [] Fair or Poor GCS [] Fair or Poor GCS

37.5 GY 40 GY

FREQUENCY (N)
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TIME (YEARS) TIME (YEARS)

W Excellent or Good GCS W Excellent or Good GCS
[ Fair or Poor GCS [ Fair or Poor GCS

Fig. 1. Frequency of patient-reported global cosmetic scores (GCSs) over time for each dose cohort. On McNemar
analysis, there was no significant change in patient-reported cosmesis from baseline to year 3 in any dose cohort.




\ Physician Reported Cosmesis Outcomes on 5 fraction CyberKnife Trial
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W Excellent or Good GCS B Excellent or Good GCS
[ Fair or Poor GCS [ Fair or Poor GCS

Fig. 2. Frequency of physician-reported global cosmetic scores (GCSs) over time for each dose cohort. On McNemar
analysis, there was no significant change in physician-reported cosmesis from baseline to year 3 in any dose cohort.
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Indepenent Physician Panel Reported Cosmesis Outcomes on 5 fractio

CyberKnife Trial
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FREQUENCY (N)
FREQUENCY (N)

0 02505 1 2 3 0 02505 1 2 3
TIME (YEARS) TIME (YEARS)

B Excellent or Good GCS [l Excellent or Good GCS
[ Fair or Poor GCS [J Fair or Poor GCS

Fig. 2. Frequency of physician-reported global cosmetic scores (GCSs) over time for each dose cohort. On McNemar
analysis, there was no significant change in physician-reported cosmesis from baseline to year 3 in any dose cohort.
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Phase I Study of

Immobilization

using:

3. real time imaging
for alignment
4. motion tracking

Partial Breast Irradiation (PEI)

age Breast Cancer

Chemo or Follow
hormonal for
therapv if toxicity
indicated

1 Fraction

Mo. Patients

Step  Mo.Fractions Dose per fraction [1
-1 1 20 7-15

1 223 7-15
1 26.5 -15
1 30 7-15

0 (starting)

1
2




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

Results: From June 2016 to January 2021, 11, 8, and 10 patients were treated to doses of 22.5, 26.5, or 30 Gy in a single frac

tion, respectively, with median follow-up being 47.9, 25.1, and 16.2 months. No patients experienced acute (<90 days) grade 3
or higher treatment-related toxicity, and maximum tolerated dose was not reached. There were 2 delayed grade 3 toxicities.
Four patients (13.8%) developed fat necrosis across all 3 cohorts, which compares favorably with results from other PBI trials.

Preliminary Results of Multi-I ) sreotactic Partial Breast Irradiation for Early Stage Breast
Cancer o s

UTSouthwester,
Medical Center


https://www.sciencedirect.com/science/article/pii/S0360301621029163

UTSW PHASE | TRIAL- 1 FRACTION ADJUVANT S-PBl:

Preliminar
Cancer

Table5 Frequency of EG GCS by patient and physician report
Patient-rated EG cosmesis Physician-rated EG cosmesis
Cohort Baseline Month 12 Month 24 Baseline Month 12 Month 24
22.5 Gy 91% (10/11) 90% (9/10) 90% (9/10) 100% (11/11) 100% (10/10) 100% (10/10)
26.5 G}' BR.9% (8/9) B7.5% (7/8) 100% (&/8) 100% (9/9) B7.5% (7/8) 87.5% (7/8)
30 Gy 80% (8/10 75% (6/8) - 90% (9/10) 100% (8/8) -
Total 92.9% (26/30) B4.6% (22/26) I 94 4% (17/18) I 96.7% (29/30) 96.2% (25/26) 94 4% (7/18)

Abbreviations: EG = excellent/good; GCS = global cosmetic scores.

Results of Multi-Institutional Phase 1 Dose Escalation Trial Using Single-Fraction Stereotactic Partial Breast Irradiation for Earl

Stage Breast

UT Southwestern
Medical Center


https://www.sciencedirect.com/science/article/pii/S0360301621029163

= lumpectc "di:n)iy +10mm

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

CTV: 27.6 cc ; Device 2 x2 cm —
UT Southwester
MedicallCenter




No device; cavity more difficult to discern and larg

Device= 2x2cm

GTV=5 cc
™ CTV=37 "

GTvV=I 4.3¢ e

UTSouthwe teE'El
ter

Medical Cen



SIMPLE MATH

2cm I
33. 4cc
V =4r—

3cm
65.25
r

® If you have a cavity thatis - g
and 1 cm PTV=7 cm diameter thus the ca

UTSouthwester
Medical Center
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