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Abstract
Purpose of Review To review the current approaches to fractionation from phase III prospective randomized trials for post-
lumpectomy whole breast radiation therapy (WBRT) for early-stage breast cancer.
Recent Findings Moderate hypofractionation (M-WBRT) given Monday through Friday over 3–4 weeks is now standard 
practice for almost all patients needing postlumpectomy WBRT. The use of M-WBRT is being expanded to include regional 
node irradiation (RNI) and may be further shortened by a tumor bed boost that is concurrent rather than sequential to avoid 
extra days of treatment. And for selected patients, there is now an option for ultra-hypofractionation (U-WBRT) that further 
shortens WBRT to as few as 5 treatments in 1 week.
Summary When WBRT is indicated after lumpectomy for early-stage breast cancer, moderate hypofractionation over 
3 weeks is the preferred radiation schedule for most patients. Select patients are eligible for a 1-week schedule using 
ultra-hypofractionation.

Keywords Radiation therapy · Breast cancer lumpectomy radiation · Whole breast irradiation · Hypofractionated 
radiotherapy · Tumor bed boost

Introduction

The combination of breast-conservation surgery (BCS) 
and whole breast radiation therapy (WBRT) has been the 
worldwide standard alternative to mastectomy for early-stage 
invasive breast cancer for over 40 years. Although relatively 
static in its nature for the first three decades, WBRT has 
experienced a golden age of progress in many aspects in 
only the past decade.

The eligibility for WBRT has become more inclusive 
than ever before. Improvements in screening and multidis-
ciplinary management of breast cancer have made BCS and 
WBRT available to almost all patients with early stage. Even 
tumors of larger size or multiple foci can be amenable to 
BCS today with or without neoadjuvant chemotherapy. And 
after BCS, WBRT is open to the most inclusive range of 
patient and tumor characteristics compared to partial breast 
radiation or omission of radiation which are very restrictive 
in their eligibility. Patients with almost any age, histology, 

receptor subtype, node status, or systemic therapy are eligi-
ble for postlumpectomy WBRT.

The early experiences with BCS and WBRT in the 
1980s–1990s had 10-year rates of ipsilateral breast tumor 
recurrence (IBTR) on the order of 15%, and even higher in 
certain high-risk subgroups. WBRT in that era was assumed 
to have inferior local control to mastectomy even if survival 
was equal. But improved multidisciplinary selection and 
care in the past decade including better imaging, surgical 
localization techniques, pathologic margin assessment, sys-
temic therapy, and genetic testing have all resulted in IBTR 
outcomes after WBRT of 2–3% at 10 years. These results 
with BCS and WBRT today now equal the best comparable 
outcomes with mastectomy.

And the past decade has welcomed major technological 
advances in planning and delivery of WBRT. Skin dermatitis 
and other acute effects have been reduced by improvements 
in 3D planning and dose delivery that result in more uniform 
dose homogeneity that avoids hot spots. Prone positioning 
improves set-up and toxicity for large and pendulous breast 
size. Modern linear accelerators can deliver complex plans 
in a matter of minutes on the table for the patient. And the 
dose to heart and lung is lower than ever before with the 
use of prone positioning, deep inspiration breath holding, 
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or intensity-modulated radiation therapy when needed. Pro-
spective data for WBRT since the 2000s now shows late 
risks for serious cardiac or pulmonary toxicities under 1–2%.

But the focus of this review is how WBRT in the past dec-
ade has been radically transformed by improvements in the 
understanding of the biology of fractionation. For 30 years 
from the 1980s until the mid-2010s, WBRT remained fixed 
in the USA at Monday through Friday for 6–7 weeks. The 
use of hypofractionation, or a fewer number of fractions 
with a higher dose per fraction compared to conventional 
1.8–2-Gy fraction sizes, has significantly reduced the 
length of treatment for WBRT. The past 10 years have seen 
numerous large, prospective randomized phase III clini-
cal trials of whole breast hypofractionated radiation with 
long-term results. These trials of moderate hypofractiona-
tion (M-WBRT) have made a treatment length for WBRT of 
3–4 weeks standard for most patients. And for some patients, 
there is also data that ultra-hypofractionation (U-WBRT) 
in shorter courses of 5 weekly fractions or consecutively in 
1 week is safe and effective.

This review will examine the current fractionation 
approaches for WBRT with an emphasis on the phase III 
randomized trials and major international consensus panel 
recommendations. While M-WBRT is already open to most 
patients with early-stage breast cancer, the expansion of its 
use for patients with need of simultaneous regional node 
irradiation (RNI) will be discussed. Because most of these 
hypofractionation trials used a conventional sequential tumor 
bed boost after WBRT, that adds an additional 4–5 days of 
treatment thus negating some of the overall benefit in time 
for hypofractionation. This review will also discuss the lat-
est phase III data on how a concurrent tumor bed boost can 
be combined with M-WBRT to avoid extending treatment 
length. Lastly, this review will present the prospective phase 
III data for U-WBRT and how this is rapidly increasing in 
use in many countries particularly accelerated by the COVID 
pandemic.

Moderate Hypofractionated Whole Breast 
Radiation Therapy

Hypofractionation is the use of radiation using larger than 
a conventional 1.8–2 Gy fraction size, and generally also 
means a course of radiation that is delivered in a fewer total 
number of fractions in a shorter period of time than con-
ventional fractionation. In the 1980s, when postlumpectomy 
WBRT first became a standard alternative to mastectomy, 
the prospective phase III trials used predominately con-
ventional fractionation given Monday through Friday over 
6–7 weeks. Although this remained the standard in the USA 
for over 30 years through the 2010s, internationally during 
this time there was research and development of alternative 

hypofractionation regimens for WBRT that developed from 
retrospective reports to prospective clinical trials. There are 
now numerous published international prospective rand-
omized phase III trials of M-WBRT with long-term results 
and large numbers of patients (Table 1 and Fig. 1). These 
robust results have made M-WBRT the current standard of 
practice worldwide including now in the USA. M-WBRT 
could actually now be appropriately considered the new 
“conventional” fractionation in breast cancer, but to avoid 
confusion, that term “conventional” remains most com-
monly associated with ≤ 2-Gy fraction size.

The phase III trials of M-WBRT in Table 1 have uni-
formly demonstrated both non-inferior disease-specific can-
cer outcomes but also no difference in breast-related and 
other toxicity outcomes by fractionation. All of the phase 
III trials have shown M-WBRT with non-inferior long-term 
local control, disease-free, and overall survival outcomes 
compared to conventional fractionation. Even more, con-
sistent with the trend of improving local control in the past 
decade with BCS and WBRT in general, the phase III trials 
started in the past 10–15 years have shown ipsilateral breast 
tumor recurrence (IBTR) of ≤ 3% from 7 to 10 years after 
treatment. The acute and late toxicities of WBRT have been 
equal with M-WBRT compared to conventional fractiona-
tion as well in these trials. There have been equal or bet-
ter acute and long-term breast-related effects of radiation 
including dermatitis, breast pain, breast edema, or skin tel-
angiectasias with M-WBRT. Rare but serious late toxicities 
including heart, lung, and rib have been equally rare regard-
less of fractionation. And M-WBRT has also been shown 
to be equal or more often better in these trials for long-term 
global cosmetic appearance of the treated breast and patient 
satisfaction. These results have been shown regardless of 
subgroups based on age or other tumor characteristics.

In light of this extensive body of phase III data, consensus 
guidelines in the USA are very clear that M-WBRT should 
be standard practice for most patients needing postlumpec-
tomy WBRT. An American Society for Radiation Oncology 
(ASTRO) task force recommended M-WBRT of 40–42.5 Gy 
in 15–16 fractions in most cases when the breast with or 
without low axilla was being treated [1]. This recommenda-
tion for M-WBRT was inclusive of any tumor size, tumor 
grade, margin status, hormone receptor status, HER2 recep-
tor status or concurrent HER2-targeted therapy, presence 
of ductal carcinoma in situ, or any sequential (not concur-
rent) chemotherapy. In addition, the task force recommended 
that patients of all ages be eligible for M-WBRT, but with 
a special provision that individualized decision-making 
be given to patients < 40 years. Current National Compre-
hensive Cancer Network (NCCN) guidelines also recom-
mend M-WBRT as the preferred fractionation given with 
40–42.5 Gy in 15–16 fractions, and conventional fractiona-
tion of 45–50.4 Gy in 25–28 fractions only in cases needing 
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RNI (see below) or other unspecified selected cases [2]. 
NCCN did not give a specific cautionary note for M-WBRT 
by age or other clinical or pathologic factors. Many other 
consensus statements worldwide also have recommended 
M-WBRT in almost all cases of postlumpectomy WBRT 
[3–8].

The major exclusionary factor from M-WBRT, at least 
in the USA based on ASTRO and NCCN guidelines, has 
been using it in combination with RNI encompassing more 
than the low axilla – namely when there are added supra-
clavicular or internal mammary fields. The rationale for 
special caution in these cases during the 2010s may have 
been a special concern for added risks for serious cardiac, 
pulmonary, or brachial plexus late toxicity from RNI. But 

the 2016 UK Consensus Statement for postoperative radi-
otherapy for breast cancer and the European Society for 
Radiotherapy and Oncology (ESTRO) Advisory Commit-
tee in Radiation Oncology 2022 Practice Consensus State-
ment have recommended M-WBRT for any patient even with 
concurrent RNI [3, 4]. Although a relatively small subgroup 
of patients were treated with RNI in the phase III trials of 
H-WBRT (Table 1), the same biologic rationale for why 
M-WBRT results in the same or better breast outcomes as 
conventional fractionation also should apply to RNI. The 
estimated alpha–beta value of 3.5 for the breast, a radiobio-
logic measure of fractionation sensitivity of a tissue, from 
the START trials is comparable to a value of 3 routinely used 
for calculating risk to late-responding tissue such as heart 

Table 1  Prospective randomized phase III trials of BCS and WBRT using hypofractionation and their use of a boost, use of regional node irra-
diation, and outcomes of ipsilateral breast tumor recurrence (see Fig. 1 for abbreviations)

a Numbers rounded to nearest percentage

Trial Years con-
ducted

Patients 
(num-
ber)

Whole breast 
fractionation 
(Gy/fractions)

Boost timing Boost used Boost frac-
tionation (Gy/
fractions)

RNI used 10-year  IBTRa 
(%)

Reference

Moderate hypofractionated WBRT
  RMH/GOC 1986–1998 1410 50/25

42.9/13
39/13

Sequential 
only

74% 14/7 21% 12%
10%
15%

(36)

  OCOG 1993–1996 1234 50/25
42.5/16

N/A N/A N/A None 7%
6%

(37)

  START A 1998–2002 2236 50/25
41.6/13
39/13

Sequential 
only

61% 10/5 14% 7%
6%
8%

(9)

  START B 1999–2001 2215 50/25
40/15

Sequential 
only

43% 10/5 7% 5%
4%

(9)

  DBCG 
HYPO

2009–2014 1854 50/25
40/15

Sequential 
only

23% 10/5 None 3%
3%
(9-year)

(19)

  IMPORT 
HIGH

2009–2015 2617 40/15
36–40/15
36–40/15

Sequential 100% 16/8
8/15
13/15

Allowed 1.9%
2.0%
3.2%
(5-year)

(24)

  CAMS 2010–2015 734 50/25
43.5/15

Sequential 
only

100% 10/5 vs. 8.7/3 4%
3%

2%
1%
(5-year)

(38)

  MDACC 2011–2014 287 50/25
42.56/16

Sequential 
only

99% 10/5 or 14/7 
vs. 10/4 or 
12.5/5

None 1%
1%
(3-year)

(18)

  NRG 
RTOG 
1005

2011–2014 2354 50/25 or 
42.7/16

40/15

Sequential vs. 
concurrent

100% 12/6 or 14/7 
vs. 8/15 
concurrent

None 2%
3%
(7-year)

(23)

Ultra-hypofractionated WBRT
  UK FAST 2004–2007 915 50/25

30/5
28.5/5

N/A N/A N/A None 1%
1%
1%

(30)

  UK FAST-
Forward

2011–2014 4096 40/15
27/5
26/5

Sequential 
only

25% 10/5 or 16/8 None 2%
2%
1%
(5-year)

(31)
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or nerve [9] And the reports from subsets treated with RNI 
on the phase III trials of M-WBRT particularly the START 
trials did not exhibit added toxicity [10]. Nor has there been 
evidence of added toxicity in other phase II trials such as 
the Rutgers prospective trial of 3.33 Gy × 11 in which 11% 
of patients also had RNI [11]. There are many other long-
term results from moderate hypofractionation for RNI from 
post-mastectomy trials and prospective WBRT databases 
[12–14]. There is likely going to be a parallel very slow 
adoption of M-WBRT and RNI in the USA comparable to 
the very slow adoption of M-WBRT in the USA during the 
2010s for the breast alone [15]. Causes may be resistance to 
change, the negative reinforcement against hypofractiona-
tion from payment in the USA by the number of fractions, 
reluctance to adopt phase III data from other countries, or a 
slow response by organizations like ASTRO and NCCN to 
change their guidelines. However, in 2020 at the outset of 
the worldwide COVID pandemic, international guidelines 
recommended M-WBFRT for all cases of breast or chest 
wall even needing nodal radiation 40 Gy in 15 fractions 
[16]. Given the already widespread worldwide adoption, the 
resistance in the USA to moderate hypofractionation for RNI 
should give way more rapidly than did the resistance for the 
whole breast alone. The publication of the favorable phase 
II results of RNI in the setting of mastectomy and recon-
struction, and the subsequent pending phase III RT CHARM 
Alliance trial (NCT03414970) if non-inferior, should even 
further accelerate the process of adopting M-WBRT and 
RNI in the USA [17].

Aside from RNI discussed above, there are relatively 
few remaining contraindications to M-WBRT. Because of 

the possible increased soft tissue and cosmetic effects and 
lack of data, concurrent administration of chemotherapy 
is not recommended. While in the past women with large 
breast sizes were not recommended for M-WBRT, now 
all sizes of women are potentially eligible. The ASTRO 
task force recommended rather than restrictions on any 
specific breast size, that the radiation dose homogeneity be 
a priority in planning such that the volume of breast tissue 
receiving 105% of the prescription dose be minimized. 
There is also phase III data on large breast size from the 
Danish HYPO trial and MD Anderson Cancer Center trials 
that there is a lower risk of adverse cosmetic outcome with 
large-breasted women and M-WBRT compared to smaller 
breasted women [18, 19]. Current methods of radiation 
treatment planning such as 3D forward planning, prone 
positioning, or intensity-modulated radiation therapy can 
optimize the dose homogeneity for most patients even with 
large or pendulous breast size so that they remain eligible 
for M-WBRT. A radiation tumor bed boost is also not a 
contraindication to M-WBRT. In the meta-analysis of the 
UK START trials, there was a significant reduction in the 
occurrence of moderate to marked tissue effects comparing 
H-WBRT to conventional fractionation both in patients 
treated with (HR 0.86) or without (HR 0.80) a tumor bed 
boost [9]. And in the MD Anderson randomized trial 
comparing H-WBRT to conventional fractionation, where 
there was a tumor bed boost in both trial arms, H-WBRT 
remained associated with improved dermatitis, pruritis, 
breast pain, fatigue, and non-inferior patient-reported 
cosmetic outcome at 3 years compared to conventional 
fractionation [18].

Fig. 1  Conventional, moderate, and ultra-hypofractionated whole 
breast radiation therapy regimens with or without sequential and con-
current boost used in phase III prospective trials. CAMS, Chinese 
Academy of Medical Sciences; DBCG, Danish Breast Cancer Group; 
IMPORT, Intensity-Modulated Partial Organ Radiotherapy; MDACC, 

MD Anderson Cancer Center; NRG, NRG Oncology; OCOG, 
Ontario Clinical Oncology Group; RMH/GOC, Royal Marsden Hos-
pital/Gloucestershire Oncology Centre; RTOG, Radiation Therapy 
Oncology Group; START, Standardisation of Radiotherapy
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Moderate H‑WBRT and Concurrent Tumor 
Bed Boost

A radiation boost in the setting of WBRT refers to an addi-
tional dose focused on and around the site of the lumpec-
tomy bed. A tumor bed boost has been shown in a meta-
analysis of randomized prospective trials to reduce the risk 
for IBTR compared to WBRT alone by 36% [20]. NCCN 
guidelines recommend a tumor bed boost in patients 
at higher risk for recurrence such as age < 50  years, 
high-grade disease, or a focally positive margin [2]. In 
a subgroup analysis of the largest randomized prospec-
tive trial of WBRT comparing boost to no boost, there 
was an increased risk for IBTR that was reduced by the 
boost for high grade (18.9–8.6%, p = 0.01) and young 
age < 50 years (19.4–11.4%, p = 0.0046) [21]. However, 
prospective evidence for a boost for positive margins is 
relatively lacking in comparison and is mainly based on 
retrospective evidence [21, 22]. An ASTRO task force rec-
ommended a tumor bed boost for higher risk features of 
age ≤ 50 years with any grade, age 51–70 years with high 
grade, or a positive resection margin [1]. It recommended 
omitting a tumor bed boost in low-risk patients including 
age > 70 years with low or intermediate grade and widely 
negative (≥ 2 mm) margins. For intermediate-risk patients 
fitting neither of these low- or high-risk definitions, they 
recommended shared decision-making that takes into 
account patient preferences and a physician assessment of 
the boost benefit versus risk.

The decision to use a tumor bed boost should be inde-
pendent of the fractionation used for the whole breast. A 
boost can be given with M-WBRT just as with convention-
ally fractionated WBRT. However, a boost traditionally 
for decades has been given sequentially after WBRT. A 
sequential boost was used in the original phase III trials of 
lumpectomy and WBRT versus mastectomy, the phase III 
trials of WBRT and boost versus no boost, the phase III tri-
als of M-WBRT versus conventionally fractionated WBRT, 
and the one phase III trial of U-WBRT versus M-WBRT 
(Table 1 and Fig. 1). The boost fractionation was historically 
10–16 Gy in 5–8 fractions using conventional fraction size, 
but a boost can be given with H-WBRT in 10–12.5 Gy in 
4–5 fractions as well [1]. However, this use of a sequential 
boost will add an additional 1–1½ weeks to the WBRT, and 
thus negate a large portion of the benefit of shortening over-
all treatment length by hypofractionation in the first place. 
M-WBRT has reduced treatment from a conventional 25–28 
fractions to 15–16 fractions—a 10–13 fraction savings in 
days. If a 4–8 fraction boost were to be added sequentially to 
M-WBRT, then up to 50% of this 2–2½ week savings from 
M-WBRT is eliminated. A concurrent boost with M-WBRT, 
where the tumor bed boost is incorporated daily, would avoid 

prolonging the number of treatments, adding cost, or incon-
venience from the boost to the patient.

There is now phase III data that M-WBRT with a con-
current boost is non-inferior to M-WBRT or conventionally 
fractionated WBRT with a sequential boost. NRG Oncology 
conducted a phase III randomized trial (NRG/RTOG 1005) 
of M-WBRT with a concurrent boost versus a control arm 
of conventional WBRT or M-WBRT with a sequential boost 
(Table 1) [23]. The control arm (1124 patients) was 4½–6½ 
weeks using either WBRT 50 Gy in 25 fractions or M-WBRT 
42.7 Gy in 16 fractions followed by a sequential boost of 
12–14  Gy. The investigational arm (1138 patients) was 
3 weeks with M-WBRT dose-fractionation of 40 Gy in 15 
fractions of 2.67 Gy per fraction, and a concurrent tumor bed 
boost of 3.2 Gy per fraction to give a total to the lumpectomy 
bed of 48 Gy in the same 15 fractions. The eligibility was 
broad to include patients at higher than average risk for IBTR 
due to one or more factors where there would be general con-
sensus that a boost was indicated—age < 50 years, node posi-
tive, lymphovascular space invasion, presence of an exten-
sive in situ ductal component (EIC), close resection margins, 
focally positive resection margins, non-hormone-sensitive 
breast cancer, and neoadjuvant chemotherapy. Any combi-
nation of 3D (photon or electron) or IMRT techniques for 
the whole breast and concurrent boost were permitted. With 
a median follow-up of 7.4 years, the 7-year IBTR was 2.6% 
(1.9–3.5 90% confidence interval (CI)) versus 2.2% (1.5–3.0 
90% CI) and non-inferior. There was also non-inferiority for 
the 3-year change in baseline of the mean physician-assessed 
and patient-assessed cosmetic outcomes with M-WBRT and 
concurrent boost. Lastly, there was no significant difference 
in grade ≥ 3 toxicity (3.5% vs. 3.3%, p = 0.79).

The IMPORT (Intensity Modulation and Partial Organ) 
High trial in the United Kingdom was a three-arm trial com-
bining M-WBRT with a sequential boost versus 2 differ-
ent dose levels of concurrent boost [24]. The controls were 
treated with M-WBRT 40 Gy in 15 fractions with a sequen-
tial boost of 16 Gy in 8 fractions over 4 ½ weeks. The two 
investigational arms used M-WBRT to 36-Gy whole breast 
and 40-Gy involved quadrant in 15 fractions, with a concur-
rent tumor bed boost to 48 Gy or 53 Gy. There was non-
inferiority with the 48-Gy concurrent boost in both 5-year 
IBTR and the prevalence of adverse breast appearance 
effects. However, there was no advantage to the dose-esca-
lated 53-Gy boost in IBTR, and even more it was associated 
with greater breast cosmetic changes compared to the 48 Gy 
boost level. Two other phase III trials of M-WBRT and con-
current boost versus sequential are pending (NCT02474641, 
NCT01973634). The IMRT-MC2 Trial also showed non-
inferiority of WBRT with concurrent boost versus sequen-
tial boost, but this was not testing hypofractionation as both 
arms used conventionally fractionated WBRT 50.4 Gy in 28 
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fractions [25]. Attempting to shorten length of treatment for 
M-WBRT and boost even further, a phase III trial is compar-
ing M-WBRT (40 Gy in 15 fractions) with concurrent boost 
(48 Gy) in 3 weeks versus M-WBRT (32 Gy in 10 fractions) 
and concurrent boost (42 Gy) in 2 weeks (NCT04175210).

The main contraindication to a concurrent boost is when 
a lumpectomy bed at initial simulation is too large in com-
parison to the size of the whole breast. The NRG/RTOG 
1005 trial of concurrent versus sequential boost included 
dose limits on how much of the whole breast could receive 
the boost dose (approximately ≤ 30%). The IMPORT HIGH 
trial recommended that the tumor bed CTV be ≤ 5% of the 
whole breast PTV for similar reasons of problems generat-
ing acceptable plans with very large seromas. In some cases 
of a very large lumpectomy bed, a boost may not be pos-
sible altogether. But in many cases, a sequential boost may 
be possible if a large seroma present at initial simulation 
can reduce in size with time so that the tumor bed-to-breast 
size ratio improves. With long periods of time, seromas 
will decrease or resolve altogether. For example, in a subset 
analysis of the IMPORT HIGH trial, it was noted that the 
prevalence of seroma was lower after systemic chemother-
apy that takes months (10% vs. 29%) [26]. However, sero-
mas and particularly large seromas at simulation do rapidly 
improve even during the short interval of 3–5 weeks between 
initial simulation and the first day of the boost [27, 28]. So 
for the patient with a large seroma at simulation, instead of 
concurrent boost, a delay to boost planning during week 3 
of a course of M-WBRT may make a sequential boost still 
possible.

Ultra‑hypofractionated Whole Breast 
Radiation Therapy

The success of the Canadian and START phase III trials 
of M-WBRT in matching IBTR and late toxicity of con-
ventional radiation validated the radiobiologic model of 
fractionation sensitivity for the breast with an estimated 
alpha–beta value of 3.5. In the UK, this new standard WBRT 
15-fraction regimen was felt “unlikely to represent the useful 
limits of hypofractionation for whole breast radiotherapy” 
[29]. This led to the development of 2 more phase III trials 
of U-WBRT that further shortened the number of fractions 
needed for treatment (Table 1). Similar to the adjustments 
made going from conventional WBRT to M-WBRT, the 
fraction size was raised even more while commensurately 
the total dose was adjusted downward.

The FAST trial tested conventional WBRT of 50 Gy in 
25 fractions over 5 weeks (standard for WBRT in the UK 
at the trial onset) against U-WBRT 28.5 or 30 Gy in only 5 
fractions once a week (keeping the treatment duration also 
5 weeks) [30] Women ≥ 50 with tumor size < 3 cm and pN0 

were eligible. There was no mastectomy, RNI, or tumor bed 
boost. After 9.9 years of median follow-up, there were no 
significant differences in 10-year IBTR of approximately 
1%. The breast normal tissue effects and change in photo-
graphic appearance were not significantly different between 
28.5 Gy in 5 fractions compared to 50 Gy in 25 fractions, 
but there were more moderate/marked negative effects in 
the 30-Gy arm. The FAST-Forward trial tested conventional 
WBRT of 40 Gy in 15 fractions in 3 weeks (standard for 
WBRT in the UK at the trial onset) against U-WBRT 26 Gy 
or 27 Gy in only 5 fractions in 1 week [31]. The eligibility 
was even more inclusive than FAST for T1-3, N0-1, lumpec-
tomy (93%), or mastectomy with or without reconstruction 
(7%), and tumor bed boost (25%) but no RNI. Median age 
was 60–61 with approximately 15% < 50. After a median fol-
low-up of 6 years, the 5-year IBTR was non-inferior for both 
U-WBRT regimens compared to M-WBRT of approximately 
2%. Patient and photographic assessments showed higher 
normal tissue effect risk for 27 Gy versus 40 Gy but not for 
26 Gy versus 40 Gy, although overall incidence of moder-
ate or marked tissue effects in the breast (or chest wall) was 
relatively low at 10% for 40 Gy, 12% for 26 Gy, and 15% 
for 27 Gy. There is little data on the added late effects of a 
tumor bed boost with U-WBRT. Although any added nega-
tive effects of the boost were not specifically noted, if only 
1 extra Gy with U-WBRT (27 Gy vs. 26 Gy) could increase 
late effects to a significant degree, then a tumor bed boost of 
10–16 Gy should be used very cautiously if at all.

The large phase III trial evidence for M-WBRT resulted 
in a fairly slow change in practice from 2010 to 2020. 
However, the comparatively smaller phase III trial evi-
dence for U-WBRT has been associated with a very rapid 
change in practice from 2020 to present. The major differ-
ence is that the two trials of U-WBRT were reported by 
2020 coinciding with the worldwide COVID epidemic. 
The Royal College of Radiologists published in March 
2020 guidelines for radiation therapy during the COVID-
19 pandemic [32]. These guidelines included using the 
FAST or FAST-Forward fractionation of 5 fractions only 
for all patients requiring radiation with node-negative 
tumors not requiring a boost. In April 2020, an expert 
opinion from 5 US organizations (American Society of 
Breast Surgeons, the National Accreditation Program for 
Breast Centers, the National Comprehensive Care Net-
work, the Commission on Cancer, and the American Col-
lege of Radiology) recommended M-WBRT be “strongly 
considered whenever possible” including cases with RNI, 
and U-WBRT “may be considered” in selected patients not 
needing RNI [33]. By May 2020, an international guide-
line with representatives from 12 countries confirmed a 
recommendation for U-WBRT in most cases needing radi-
ation [16]. In one study from the UK in 2020, the use of 
U-WBRT for women ≥ 50 increased from < 1% in February 
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to 70% by April [34]. In another study from Ottawa, the 
use of U-WBRT increased from close to 0 in 2019 to 40% 
in 2022 [35].

NCCN currently has a weak recommendation that 
U-WBRT may be considered using 28.5 Gy in 5 once-a-
week fractions like the FAST for selected patients > 50 fol-
lowing BCS with early-stage, node-negative disease particu-
larly in those not requiring a boost [2] M-WBRT remains 
preferred. And there is only a footnote to suggest the pos-
sibility of using 26 Gy in 5 fractions in one week like the 
FAST-Forward regimen as an alternative. The favoring of 
FAST by NCCN for U-WBRT is likely due to the caveat 
of having only 5-year data on local relapse and toxicity so 
far in the FAST-Forward. This sentiment is consistent with 
an overall cautionary approach to using U-WBRT in clini-
cal practice in the post-COVID era in the USA. U-WBRT 
will no doubt have a very slow implantation, particularly for 
women aged 50–70 (just as it did at first with M-WBRT in 
the past decade), until more long-term data on breast-related 
and other toxicity becomes available.

Conclusion

M-WBRT given Monday through Friday over 3–4 weeks is 
now standard practice for almost all patients needing post-
lumpectomy WBRT. The large body of phase III data of 
M-WBRT versus conventional WBRT shows there is equal 
long-term local control and the same or lower acute and 
long-term toxicity as conventional fractionation. M-WBRT 
can now be safely reduced to 3 weeks in most patients by 
tumor bed boost that is concurrent rather than sequential 
based on strong phase III data as well. And M-WBRT may 
also include even node-positive patients requiring RNI 
based on existing evidence and international guidelines. 
Lastly, for more selected patients, including ≥ 50 years 
and not needing RNI or boost, there is now the option for 
U-WBRT that shortens treatment to as little as 1 week.
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