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Advances in Breast Radiation: 
Customizing Radiation Delivery

Breast Cancer: Current State

• 310,720 estimated new 
invasive breast cases in 2024

• 56,500 new cases of DCIS
• Incidence has increased by 

1% per year over the past 
decade 
• < 50 yo 1.4% increase per 

yr vs. >50 yo 0.7% per yr
• Breast cancer death rate has 

dropped by 44% since 1989

ACS Breast Cancer Facts and Figures 2024-2025 



Radiation d Ś eraƉ y: t Ś ere are ǁ e going͍

• Work ing  to decrease du ration of radiation treatment 
cou rses

• Incorporating  response to neoadj u vant chemotherapy 
into radiation decision- mak ing

• Integ rating  molecu lar profiling  into radiation decision-
mak ing

Decreasing Radiation d reatment Duration

• Moderate hypofractionated radiation:  
Cu rrent standard of care for early 
stag e breast cancer patients
• 42.5 G y in 16 fractions
• 40 G y in 15 fractions follow by a 

lu mpectomy cavity boost ( 10 G y
in 5 fractions)

• G ood to ex cellent cosmesis in 70% 
of patients ( Whelan et al. 2010)

• 40% mod/ mark ed late effects at 10 
years ( Haviland et al. 2013)



Sd ARd  B

h ltraŚ yƉ oĨ ractionation

• U K  FAST:  28.5 G y in 5 week ly fractions vs. 50 G y in 25 
fractions

• Pts:  ag e ≥  50, tu mor siz e < 3 cm, LN  neg ative
• Primary endpoint:  breast appearance ( mild increase in breast 

indu ration and edema)

Gy/fx No Change (%) Mild Change (%) Marked Change (%)

50' yͬ 25Ĩ ǆ ϴ 2͘ 5 ϭ 5͘ ϳ 2

2ϴ ͘ 5' yͬ 5Ĩ ǆ ϴ ϭ ͘ 0 ϭ ϲ ͘ ϲ 2͘ 4

CŚ ange in Ɖ Ś otograƉ Ś ic ď reast aƉ Ɖ earance at 5 yrs

Brunt et al͘  : CK  2020



h ltraŚ yƉ oĨ ractionation

Brunt et al͘  Lancet 2020

• U K  FAST Forward:  26 G y in 5 daily fractions vs. 40 G y in 15 fractions
• Pts:  Ag e 18, pT1- 3, N 0- 1
• Primary endpoint:  ipsilateral breast recu rrence
• At 5 yrs no statistically sig nificant difference in IBRT between treatment 

arms ( 1.5% vs. 2.3%)  
• Mark ed or moderate breast indu ration and edema hig her in 1 week  

treatment cou rse
• PRO breast firmness also hig her ( 25%)  bu t no difference in Q OL 

metrics

/ mƉ roving Radiation d ecŚ niƋ ues
K Ɖ en Fields Standard t edges Dynamic t edges

Imag es from:  Halperin, E dward C., Carlos A. Perez , and Lu ther W. Brady. Perez & Brady's 

Principles and Practice of Radiation Oncology. 2008.
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/ mƉ roving Radiation d ecŚ niƋ ues

ϭ 0

/ mƉ roving Radiation d ecŚ niƋ ues
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/ mƉ roving Radiation d ecŚ niƋ ues

ϭ 2

/ mƉ roving Radiation d ecŚ niƋ ues
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/ mƉ roving Radiation d ecŚ niƋ ues

, yƉ oĨ ractionation Ĩ or W MRd

• Limited phase III randomiz ed clinical trials

t ang et al͘  Lancet K ncŽ ů Ž Ő Ǉ 20ϭ ϵ
t ong et al͘  / : Z K � W  Ϯ Ϭ Ϯ ϯ
W oƉ Ɖ e et al͘  / : Z K � W 2024

d rial W aƚ ienƚ Ɛ , yƉ ofx arŵ d argeƚ � ndƉ oinƚ � ddiƚ ional & indingƐ

CŚ inese ϴ 20͕  no recon 4ϯ ͘ 5' yͬ ϭ 5Ĩ ǆ Ct ͕  SCs > R no diĨ Ĩ ϴ ͘ 5й  at 
5 yrs͕  K S no diĨ Ĩ

> ess grade ϯ  acute sŬ in 
toǆ icity

FABR� C 400͕  immediate 
imƉ lant-ď ased 
reconstruction

42͘ 5ϲ ' yͬ ϭ ϲ Ĩ ǆ Ct ͕ SCs ͕  Aǆ  н ͬ - / ME W t Ɖ Ś ysical
ǁ ellď eing scores
no diĨ Ĩ

d oǆ ic Ct  eĨ Ĩ ects no diĨ Ĩ
at ф  5 yrs

Rd C, ARM ϴ 25͕ reconstruction 42͘ 5ϲ ' yͬ ϭ ϲ Ĩ ǆ Ct ͕ SCs ͕  Aǆ ͕  / ME Recon 
comƉ lication
2͘ ϯ й  diĨ Ĩ  at 2 yrs

E o diĨ Ĩ  in acute or late 
toǆ icity at ф  5 yrs



A> > / AE C� : Rd  C, ARM

W oƉ Ɖ e ASd RK  2024 W lenary Session

RT CHARM

• 825 pts in U S and Canada, 2 years median follow u p  

W oƉ Ɖ e ASd RK  2024 W lenary Session



RT CHARM͗  W rŝ ŵ Ă rǇ  � Ŷ dƉ Ž ŝ Ŷ ƚ

W oƉ Ɖ e ASd RK  2024 W lenary Session

RT CHARM͗  > Ž Đ Ă ů  Ă Ŷ d > Ž Đ Ž rĞ Ő ŝ Ž Ŷ Ă ů RĞ Đ Ƶ rrĞ Ŷ Đ Ğ  



• / mƉ lant only reconstruction trended toǁ ards Ś igŚ er comƉ lication rate tŚ an 
autologous reconstruction͕  20-2ϳ й  ǁ itŚ  immediate d �  and delayed imƉ lant

RT CHARM͗  TŽ ǆ ŝ Đ ŝ ƚ Ǉ

• FASd -Forǁ ard E odal Suď study
• Radiation to ď reastͬ cŚ est ǁ all͕  level / -/ / /  aǆ illa н ͬ - SCs  lymƉ Ś  nodes
• Randomized to 40' yͬ ϭ 5Ĩ ǆ  vs͘  2ϲ ' yͬ 5Ĩ ǆ  Ĩ ractions
• 4ϲ ϵ  Ɖ ts͕  interim results:  

• W RK  at 2 yrs: similar rates oĨ  armͬ Ś and sǁ elling͕  most symƉ toms graded as mild ; Ε ϳ 0й Ϳ ͕  no 
diĨ Ĩ erence in moderate-marŬ ed armͬ Ś and sǁ elling ; Ε ϭ 0й Ϳ

• > ymƉ Ś edema at ϯ  yrs: similar ď etǁ een treatment arms ; Ε ϭ 0й Ϳ
• W rimary results to ď e reƉ orted at 5 years 

• , z W K Rd -Adũ uvant
• Radiation to ď reastͬ cŚ est ǁ all͕  level / -/ / /  aǆ illa͕  SCs  nodes н ͬ -/ M nodes
• 40' yͬ ϭ 5Ĩ ǆ  vs 2ϲ ' yͬ 5Ĩ ǆ  ǁ itŚ  S/ B as needed
• W rimary outcome: local recurrence

• K CK '  , yƉ oĨ ractionated > ocoRegional RadiotŚ eraƉ y in Breast Cancer ; R, � A> Ϳ
• Radiation to ď reastͬ cŚ est ǁ all͕  level / -/ / /  aǆ illa͕  SCs  nodes and / M nodes
• 40' yͬ ϭ 5Ĩ ǆ  vs 2ϲ ' yͬ 5Ĩ ǆ  
• W rimary outcome: lymƉ Ś edema

Future d rials



/ ncorƉ orating E AC ResƉ onse in Radiation

• N eoadj u vant
chemotherapy trials 
N SABP B18 & B27

• Pts with node positive 
disease may have low 
recu rrence rates 
depending  on 
response to N AC

Mamounas et al͘  : CK  20ϭ 0

E SABW  B5ϭ

Mamounas et al͘  SABCS 202ϯ
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E SABW  B5ϭ

• 1556 pts, median follow u p 59.5 mos
• 40% of pts< 49 yo
• 20% of pts triple neg ative

• Primary endpoint:  5 yr invasive breast cancer recu rrence free 
interval ( IBCRFI)

• Final analysis was to occu r after 172 events or 10 yrs after stu dy 
initiation

• TiP e driY en analysis performed and presented in abstract form

E SABW  B5ϭ
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E ^ A� W  � ϱ ϭ
Variable No RNI RNI HR (95% CI) P-interaction

(D/N) 5-y est (%) (D/N) 5-y est (%)

All patients 59/784 91.8 50/772 92.7 0.88 (0.60,1.28)

Age
<=49 18/311 92.8 24/312 92.0 1.37 (0.74,2.54) 0.09

50-59 25/257 90.4 12/254 94.4 0.51 (0.25,1.03)

>= 60 16/216 92.4 14/206 91.7 0.96 (0.46,1.99)

Race
Black 11/135 92.6 8/140 93.4 0.70 (0.27,1.77) 0.69
White 40/543 91.6 36/533 92.1 1.00 (0.63,1.57)

Other 8/106 91.8 6/99 95.3 0.84 (0.28,2.52)

Tumor
Subtype

Triple-negative 8/169 95.0 19/188 88.4 2.30 (1.00,5.25) 0.037
ER/PR+/HER2- 17/173 90.5 7/155 94.0 0.41 (0.17,0.99)

ER/PR-/HER2+ 20/198 88.8 12/183 92.4 0.63 (0.31,1.28)

ER/PR+/HER2+ 14/244 93.3 12/246 95.7 0.99 (0.46,2.14)

Axillary 
Surgery

Axil +/- SLNB 27/357 92.0 25/338 91.8 1.02 (0.59,1.75) 0.42

SLNB alone 32/427 91.5 25/434 93.5 0.75 (0.44,1.26)

0͘ ϭ 25 0͘ 25 0͘ 5 ϭ 2 4 ϴ
Favors No RNIFavors RNI

• > imited aƉ Ɖ lication͕  Ɖ articularly as Ĩ inal Ɖ uď lication is Ɖ ending
• W atients ǁ itŚ  Ɖ CR ď otŚ  in tŚ e ď reast and in tŚ e lymƉ Ś  nodes 

• W ts ǁ itŚ  RCB-2 resƉ onse still get Ĩ ull regional nodal irradiation
• , � R 2 Ɖ ositive or triƉ le negative disease 
• Does not aƉ Ɖ ly to Ɖ atients ǁ itŚ  cE 2-ϯ  disease or Ɖ atients ǁ itŚ  d 4 disease

• E uanced͕  sŚ ared decision-maŬ ing discussion ǁ itŚ  Ɖ atient͊ ͊

E ^ A� W  � ϱ ϭ  ŝ Ŷ  ƚ Ś Ğ  Đ ů ŝ Ŷ ŝ Đ



' enomic W roĨ iling and Radiation

• OncoType Dx :  21 g ene panel, invasive breast cancer

• Predicts for distant recu rrence

• Role well established for decision- mak ing  for systemic 
therapy

• Has not be u sed to determine role of radiation therapy, bu t 
increasing  data su g g esting  low score may also predict for 
loco- reg ional recu rrence

' enomic W roĨ iling and Radiation

• IDE A:  Individu aliz ed Decisions for 
E ndocrine therapy Alone

• Prospective phase II, mu lticenter 
cohort trial

• Primary endpoint locoreg ional
recu rrence



/ D� A trial

• Women 50- 69 years, median ag e 62 yo

• 200 pts, median follow u p 5.21 yrs

• 5 year LRR:  50- 59yo 3.3%, 60- 69yo 3.6%

• 6 pts recu rred after 5 years, 50% noncompliant with 
endocrine therapy

• 178 pts did not recu r:  86.5% complaint with 
endocrine therapy

K ngoing randomized trials 

• DE BRA:  De- escalation of Breast Radiation 
for Conservative Treatment of Stag e I 
Hormone Sensitive Her2- neg ative, 
Oncotype Recu rrence score 18 Breast 
Cancer

• E X PE RT:  E x amining  Personaliz ed 
Radiation Therapy for Low- risk  E arly 
Breast Cancer

• PAM 50, Lu mina A, ROR ≤  60



K Ŷ Ő Ž ŝ Ŷ Ő  rĂ Ŷ dŽ ŵ ŝ ǌ Ğ d ƚ rŝ Ă ů Ɛ ͗  MA͘ ϯ ϵ  

ϭ -ϯ  > E  н  ; A> E DͿ  or 
ϭ -2 > E  н  ; S> E Bǆ Ϳ  or 

d ϯ E 0
� R Ɖ ositive 

K ncotyƉ e Dǆ ч 25
W lan Ĩ or � d  ǆ  5 yrs

; 2ϭ 40 Ɖ tsͿ

StratiĨ y:
d yƉ e oĨ  surgery

Aǆ illary dissection
Adũ uvant cŚ emotŚ eraƉ y

> s /
K ncotyƉ e Dǆ Score 

ARMϭ : No Z N/
t Ś ole ď reast radiation or 
no radiation ŝ Ĩ  ŵ aƐ tectŽ ŵ Ǉ

ARM2: Z N/
t B/  н  SCs ͕  undissected
aǆ illary and / M nodes or

W MRd н RE /  as aď ove

W rimary endƉ oint: ď reast cancer 
recurrence Ĩ ree interval

' Ğ Ŷ Ž ŵ ŝ Đ  Ɖ rŽ Ĩ ŝ ů ŝ Ŷ Ő ͕  � C/ ^  Ă Ŷ d rĂ dŝ Ă ƚ ŝ Ž Ŷ

• � CK '  � 5ϭ ϵ 4 loǁ  risŬ  Ɖ ts: DC/ S grade ϭ -
2͕  size ф  2͘ 5 cm͕  marginsх  ϯ mm-х  ϭ 2 yr
> R ϭ 4͘ 4й

• K ncotyƉ e Dy  DC/ S
• ϭ 2 gene Ɖ roĨ ile-х  loǁ  ; ф ϯ ϵ Ϳ ͕  intermediate 

; ϯ ϵ -54Ϳ ͕  Ś igŚ  ; 55н Ϳ
• W rognostic Ĩ or ϭ 0 year risŬ  oĨ  recurrence

• > oǁ  risŬ : ϭ 0й  > R Λ  ϭ 0yrs
• , igŚ  risŬ : 25й  > R at ϭ 0 yrs



' Ğ Ŷ Ž ŵ ŝ Đ  Ɖ rŽ Ĩ ŝ ů ŝ Ŷ Ő ͕  � C/ ^  Ă Ŷ d rĂ dŝ Ă ƚ ŝ Ž Ŷ

• DC/ SionRd
• ϳ  Ɖ roteins and 4 clinicoƉ atŚ ologic

Ĩ eatures
• > oǁ  risŬ ͕  elevated risŬ ͕  residual risŬ

• W rognostic Ĩ or ϭ 0 year risŬ  oĨ  
recurrence

• W redictive Ĩ or Ɖ ts ǁ Ś o ď eneĨ it Ĩ rom 
radiation tŚ eraƉ y

• K Ĩ  Ɖ ts identiĨ ied as ͞ loǁ  risŬ ͟  Ɖ er 
� CK '  criteria ͕  ϯ 0й  reclassiĨ ied as 
Ś igŚ  risŬ

s icini et al͘  / : RK BW  202ϯ

Summary

• We are continu ing  to ex plore how to redu ce treatment times for patients 
with both early stag e and locally advanced breast cancer
• 5 fraction treatment cou rses reasonable to consider for early stag e 

patients
• 3 week  treatment schedu les for patients u nderg oing  reg ional nodal 

irradiation can be offered
• For patients with cN 1 disease that convert to ypT0N 0 disease 

following  neoadj u vant chemotherapy, we can consider omitting  
reg ional nodal irradiation

• G enomic profiling  of breast cancer and DCIS may finally start 
to influ ence radiation decision mak ing  in the near fu tu re


