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What’s new, what’s important
For patients who are treated with breast-conserving surgery (BCS), the most 

common site of local recurrence is the ipsilateral breast itself. The risk of recurrence 
can be as high as 20% or more, even in node-negative women. Whole-breast irradia-
tion (WBI) after BCS is the standard approach. 

The clinical trial discussed in this report is the first study to examine the role of re-
gional nodal radiation (RNI) in addition to WBI in patients who underwent lumpec-
tomy. It is very interesting to see that the addition of RNI to WBI resulted in a 42% 
reduction in locoregional recurrence and 36% reduction in distant recurrence in this 
patient population. Moreover, disease-free survival at 5 years after radiation therapy 
increased 33% if RNI was also done (P = 0.003).

Patients received 50 Gy in 25 fractions with or without a 10-Gy boost or 50 Gy in 
25 fractions with or without a 10-Gy boost plus RNI of 45 Gy in 25 fractions.

It is interesting to see this study, when the radiation oncology field is moving more 
into brachytherapy. However, WBI + RNI may be a reasonable approach for patients 
with early-stage disease who are at a high risk for recurrence, as defined in this study. 
Nonetheless, as Drs. Duggan and Julian emphasize in their commentary, it is impor-
tant to consider the side effects of RNI and select patients appropriately. 

— Jame Abraham, MD, Editor

W hole-breast irradia-
tion (WBI) plus 
regional nodal ir-
radiation (RNI) sig-

nificantly improved disease-free sur-
vival, but not overall survival, in a 
randomized, multicenter phase III 
trial of women with node-positive or 
high-risk node-negative disease who 
were treated with breast-conserving 
surgery and adjuvant therapy.

An interim analysis of 1,832 wom-
en with breast cancer found that af-
ter a median follow-up of 62 months 
(between March 2000 and March 
2007), WBI plus RNI significantly 
reduced the risk of locoregional re-
currence from 5.5% to 3.2% (hazard 
ratio [HR], 0.58; P = 0.02) and dis-
tant recurrence from 13.0% to 7.6% 
(HR, 0.64; P = 0.002), according to 
the lead investigator, Dr. Timothy 
Whelan, head of radiation oncology 
at McMaster University and the Jura-
vinski Cancer Centre, Hamilton, On-
tario, Canada.

As a result, disease-free survival 
rate improved from 84.0% for WBI 
to 89.7% for WBI plus RNI (HR, 
0.67; P = 0.003). Overall survival in 
the intergroup trial was 90.7% with 
WBI, compared with 92.3% with the 
combined radiation regimen, but the 
difference did not reach statistical sig-
nificance (HR, 0.76; P = 0.07).

In view of the positive findings 
from the National Cancer Institute of 
Canada Clinical Trials Group MA.20 
study, the data safety monitoring 
committee recommended that the re-
sults be released. The data were pre-
sented by Dr. Whelan at the 2011 an-
nual meeting of the American  Society 

of Clinical Oncology (ASCO).1

ASCO and the American Soci-
ety for Therapeutic Radiology and 
Oncology guidelines recommend lo-
coregional irradiation after mastecto-
my for tumors > 5 cm or with more 
than three positive axillary nodes. Of 
the 1,832 women (mean age, 53.3 
years) in the current study, 85% had 
one to three positive lymph nodes; 
10% had high-risk, node-negative 
breast cancer; and 5% had more than 
four positive nodes. All of the women 
were treated with breast-conserving 
surgery plus adjuvant chemotherapy 
(91%) or endocrine therapy (71%).

The addition of RNI to WBI sig-
nificantly increased the rates of grade 
2 or higher dermatitis from 40% to 
50% (P < 0.001), pneumonitis from 
0.2% to 1.3% (P = 0.01), and lymph-
edema from 4% to 7% (P = 0.004). The 
lymphedema was primarily grade 2.

Adverse cosmetic outcome, a po-
tential indicator of late-radiation 
morbidity, increased over time in 
the combination radiation and WBI 
treatment groups, from 29% and 26%, 
respectively, at 3 years (P = 0.22) to 
36% and 29%, respectively, at 5 years, 
which was a statistically significant 
difference (P = 0.047). The investiga-
tors observed no increase in cardiac 
events or second cancers.

Radiation dosages for WBI were 
50 Gy in 25 fractions plus a boost at 
the discretion of the cancer center of 
10 Gy in 5 fractions and 45 Gy in 25 
fractions for WBI plus RNI. The ir-
radiation was applied to the inter-
nal mammary, supraclavicular, and 
high axillary lymph nodes. WBI and 
RNI were delivered concurrently, so 
that the added therapy would not re-
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Regional nodal irradiation cuts breast 
cancer recurrence
Adding regional nodal irradiation to whole-breast irradiation significantly improved disease-free survival in 
women at high risk of recurrence following breast-conserving surgery and adjuvant therapy.
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B reast-conserving surgery 
(BCS) continues to be 
a significant option for 
women with early-stage 

breast cancer. With this, the need for 
regional control becomes increasingly 
important in high-risk patients with 
early-stage breast cancer. The addition 
of regional nodal irradiation (RNI) to 
whole breast irradiation (WBI) may 
be one means for providing further 
“protection” from distant and locore-
gional recurrence. As demonstrat-
ed by the NCIC-CTG MA.20 trial, 
the addition of RNI to WBI after 
BCS in women with node-positive or 
high-risk node-negative breast cancer 
treated with adjuvant systemic ther-
apy improves disease-free survival 
(DFS) with a trend toward improve-
ment in overall survival (OS) as well.1 
Node-negative women were consid-
ered to be at high risk if their tumor 
was ≥ 5 cm or if it was ≥ 2 cm and 
fewer than 10 axillary nodes had been 
removed, with either estrogen re-
ceptor negativity, nuclear grade 3, or 
presence of lymphovascular invasion.1 

From March 2000 to March 2007, 
1,832 women were randomized to re-
ceive WBI or WBI + RNI. RNI in-
cluded the internal mammary, supra-
clavicular, and high axillary nodes. 
When comparing WBI + RNI with 

WBI alone, a reduction in both locore-
gional (96.8% vs 94.5%, respectively) 
and distant (92.4% vs 87%) recurrence 
was seen, as well as improvements 
in DFS (89.7% vs 90.7%) and OS 
(92.3% vs 90.7%).1 Adverse outcomes 
included an increased risk of radiation 
pneumonitis and  lymphedema.1 

Although the results of the 
MA.20 trial are significant and in-
dicate the need to include RNI in 
guideline recommendations for the 
treatment of early-stage breast can-
cer, there is no true consensus among 
breast-care specialists in its imple-
mentation. For instance, in a study 
reported by Clavel et al,2 67 radiation 
oncologists were surveyed to docu-
ment the use of RNI after BCS and 
to identify the factors that influenced 
their clinical decisions. Most of them 
indicated that the number of positive 
lymph nodes, nodal ratio, number of 
lymph nodes removed, and the pres-
ence of extracapsular extension were 
the primary factors that directed the 
decision to offer RNI, and few in-
cluded the internal mammary chain 
in their treatment plan. Despite 
these similarities, the survey revealed 
a range of practices among the radia-
tion oncologists, thus supporting the 
need for treatment guidelines when 
choosing to implement RNI.

Perhaps the variation in treatment 
with RNI reported by Clavel and col-
leagues is justified in the MA.20 tri-
al itself. When taking cofactors into 
consideration, data from the trial sug-
gest that not all patients with node-
positive disease have the same risk of 
residual regional disease. For instance, 
patients with three positive lymph 
nodes had a locoregional recurrence 
(LRR) risk of 10%, compared with 
2% for patients with two positive 
lymph nodes.1 Similarly, extracapsu-
lar extension, lymphovascular inva-
sion, larger primary tumor size, and 
larger metastatic burden were all as-
sociated with a higher risk of LRR.1 
These findings suggest that RNI 
should be tailored to the patient after 
proper assessment of tumor charac-
teristics has taken place.

Furthermore, the LRR data re-
ported in the MA.20 trial is some-
what predictable. Of 77 total LRRs 
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reported, 48 occurred in patients in 
the WBI treatment arm and 29 in 
the WBI + RNI arm.1 This difference 
translates into an absolute reduction 
in the rate of LRR of 2.3%, which 
can be reasonably expected. What is 
of further interest is that 67% of re-
gional recurrences were in the axilla, 
supporting the need to tailor RNI not 
only to tumor characteristics but also 
to the region in which LRR is most 
likely. 1 In other words, perhaps RNI 
of the supraclavicular and internal 
mammary nodes should not be em-
phasized as highly as RNI to the high 
axillary nodes. 

The benefits of RNI need to be 
carefully balanced against its risks. 
Those risks include (but are not lim-
ited to) pain, lymphedema, pneu-
monitis, brachial plexus neuropathy, 
shoulder range of motion, malignan-
cy, radiation dermatitis, and poor cos-
metic outcome. In a 5-year follow-up 
of the START trial,3 40% of women 
reported at least moderate changes to 
the breast after WBI, and 30% report-
ed arm and shoulder pain. Concerns 
for body image reduced over time.3 
Women who were treated with hypo-
fractionated radiotherapy experienced 
fewer adverse effects than those who 
received standard radiotherapy.3 The 
results of this survey and the frequen-
cy of adverse events following RNI in 
the MA.20 trial (radiation dermatitis, 
50%; lymphedema, 7%) suggest that 
WBI + RNI may pose an even  greater 

risk of adverse events than WBI 
alone.1 This further supports the fact 
that RNI should be carefully select-
ed for and applied in the treatment of 
early-stage breast cancer. 

Treatment with RNI for selected 
patients should be based on biological 
risk factors, molecular markers, and 
tumor genetics. This is an area that 
needs further study. Validation of the 
MA.20 trial results and further re-
search should precede the implemen-
tation of RNI as a standard-of-care 
guideline in the treatment of high-
risk early-stage breast cancer. 
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How we treat breast cancer
The treatment of breast cancer at the Allegheny Cancer Center at Allegheny Gen-

eral Hospital centers around a multidisciplinary approach. Women undergoing breast-
conserving surgery (BCS) with node-positive breast cancer, as determined from pre-
operative ultrasound-guided axillary node biopsy or sentinel lymph node resection, 
generally undergo completion axillary lymph node dissection (ALND). Treatment 
with ALND, however, is based on multiple factors, including patient age and comor-
bidities, tumor biology, number of positive sentinel nodes, and tumor volume of the 
sentinel lymph node.

After undergoing ALND, patients are referred to the radiation oncology depart-
ment. The implementation of regional nodal irradiation (RNI) is based on whether or 
not the patient has had ALND, the number of positive lymph nodes, and the nodal 
ratio. In the event that ALND is not performed, further treatment takes on a multi-
disciplinary effort that is guided by recommendations from the radiation oncologist, 
medical oncologist, and surgical oncologist.

The criteria used to define high-risk breast cancer at our institution are similar to 
those used in the MA.20 trial: tumor size > 3 cm, estrogen receptor negativity, HER2/
neu positivity, or lymphovascular invasion. High-risk node-negative breast cancer is 
treated with whole-breast irradiation after BCS. Regional irradiation is generally not 
recommended for high-risk node-negative breast cancer at our institution. 

— Shivani Duggal, DO, and Thomas B. Julian, MD, FACS
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