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CASE SUMMARY 
SD, a 40-year-old African-American 

female, presented with a palpable mass 
in the left breast. Her work-up led to the 
diagnosis of an infiltrating ductal carci-
noma. The patient underwent a partial 
mastectomy and sentinel lymph node 
biopsy, with pathology demonstrat-
ing a 2.8 cm high-grade carcinoma that 
was ER(-), PR(-), HER2(-); 1 of the 2 
sampled sentinel lymph nodes demon-
strated metastatic disease. Thereafter, 
she received 4 cycles of dose-dense 
Adriamycin and Cytoxan, followed by 
weekly paclitaxel. Following chemo-

therapy, she received radiotherapy at an 
outside institution to the intact breast to 
a total dose of 5040 cGy, followed by a 
boost of 1400 cGy to the tumor bed for 
a total dose of 6440 cGy. 

Unfortunately, she palpated a mass 
below her clavicle, which was biop-
sied and confirmed recurrent disease 
3 years following therapy completion. 
She was treated with induction chemo-
therapy and had a good response. She 
then presented to our cancer center for 
consideration for further local therapy. 
The patient underwent a completion 
axillary lymph node dissection, which 
demonstrated multiple residual lymph 
nodes involved with cancer. She was 
subsequently offered radiation ther-
apy to the axilla and supraclavicular 
fossa, which included an area of over-
lap from her prior radiation fields. 
To minimize risk of late effects from 
radiation, a hyperfractionated sched-
ule was employed (1 Gy BID to 50 Gy 
with 6 hours between treatments). The 
patient is currently free of disease one 
year following radiation treatement. 
This case illustrates an important point 
regarding the adoption of the results 
of the American College of Surgeons 

Oncology Group (ACOSOG) Z0011 
trial in all patients with involved senti-
nel lymph nodes.

IMAGING FINDINGS 
A PET/CT scan performed at the 

site of recurrence demonstrated a large 
palpable high axillary lymph node with 
a maximum standardized uptake value 
(SUV) of 8.9 (Figure 1). 

DIAGNOSIS 
Recurrent invasive ductal carci-

noma in the high axilla

DISCUSSION
The results of ACOSOG Z0011 

have been widely accepted in the sur-
gical community as the new standard 
of care for patients who have under-
gone breast-conserving surgery in the 
absence of a clinically involved axilla 
where it is common practice not to 
undergo a completion dissection. This 
case illustrates that these nodal fail-
ures occur, and it is vital for the prac-
titioner to realize how these failures 
are a significant challenge to curing 
and treating patients safely. In manag-
ing these marginal failures, the risks of 
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recurrence locally and distantly are very 
high. Nodal failures following defini-
tive treatment for patients with head 
and neck1 and gynecologic cancers2 
are rarely curable, mostly because 
radiation is not typically offered. In 
breast cancer, nodal failures were sal-
vageable in the pre-chemotherapy era, 
but will likely be lower when distant 
metastases are decreased with chemo-
therapy.3 When offering radiation ther-
apy after a marginal failure, physicians 
have to weigh the risks and benefits 
of therapy for the specific site treated, 
especially given that irradiated tissue 
will have a lower tolerance. In this spe-
cific case, skin and subcutaneous tis-
sue toxicity, fibrosis in the lymphatic 
nodal basin, and irradiating a small 
volume of the brachial plexus, were 
all considered risk factors. As the risk 
of recurrence was thought to be sub-
stantial, and minimizing overlap using 
image guidance and intensity-mod-
ulated radiotherapy (IMRT) was not 
going to prevent overlap, hyperfrac-
tioned radiotherapy was recommended 
to minimize late side effects.4,5

Taking a step back, reviewing 
the literature regarding the omission 
of a lymph node dissection is vital. 
ACOSOG Z0011 was a prospective 
randomized cooperative group trial 
designed to test the benefit of a com-
plete axillary dissection for patients 
treated with breast-conserving surgery 
who were planning to receive adjuvant 
whole-breast irradiation.6,7 The findings 
demonstrated similar disease-free results 
and overall survival, with substantially 
fewer side effects when the axillary dis-
section was omitted, which has led phy-
sicians to quickly adopt this approach. 
These results have spurred a significant 
interest in extrapolation to patients out-
side the scope of this trial, leading to a 
change in the standard of surgical prac-
tice. This has left radiation oncologists 
wondering how much of the axilla and 
other regional lymph node areas should 
be targeted, especially in light of emerg-
ing data on the benefits of treating all 
regional lymph nodes.8-10 

In the post-mastectomy setting, the 
benefit of treating regional nodes is 
unequivocal. The British Columbia and 

Danish trials demonstrated that a 75% 
reduction in local regional recurrences 
translated into a survival advantage 
when the first generation of modern 
chemotherapy was used.11-13 It must be 
emphasized that these trials entailed 
irradiation of the chest wall, entire 
axilla, supraclavicular fossa, and the 
internal mammary lymph node chain. 
These studies support the benefit of 
adding radiation therapy in post-mas-
tectomy patients with any positive 
lymph nodes. Nevertheless, many cli-
nicians believe that 1) radiotherapy 
for patients with 1 to 3 positive lymph 
nodes is not necessary and, 2) the target 
need not include the axilla or internal 
mammary lymph nodes.14 Why does 
this controversy persist? 

To derive a benefit from radio-
therapy, the risk of recurrence must 
be > 15%. The largest experience in 
the U.S. literature reported the results 
from 4 prospective trials that omit-
ted radiotherapy, in which the loco-
regional recurrence rate was 12.9% 
at 10 years.15 In contention with this 
data, the re-analysis of the British 
Columbia and Danish trials demon-
strated a similar absolute survival ben-
efit (9%) of regional nodal irradiation 
in both patients who have 1 to 3 posi-
tive nodes, and those with 4 or more 
positive nodes.16 This latter data is 
supported by the recent Early Breast 
Cancer Trialists’ Collaborative Group 
meta-analysis, which demonstrates 
a significant reduction in breast can-
cer mortality at 20 years (p = 0.01).17 
Of note, the majority of data includes 
patients who had irradiation of the 
axilla or internal mammary lymph 
nodes. These trials are certainly based 
on older data, and patient populations 
with potentially more advanced dis-
ease when compared to Z0011, but 
there are logical reasons to believe 
they offer meaningful information for 
treating today’s breast cancer patient.

The first issue to highlight is the 
patient population included in these 

FIGURE 1. FDG-PET/CT for infiltrating ductal carcinoma with high axillary lymph node 
recurrence following breast-conservation surgery and chemoradiation.
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recent trials. Those enrolled on Z0011 
primarily had good prognostic fac-
tors: 67% were older than 50 years, 
70% had T1 tumors, 80% were ER+ 
or PR+, 71% had grade 1 or 2 tumors, 
62% had no lymphovascular space 
invasion, 71% had only 1 positive 
node, 44% had micrometastases, and 
the mean tumor size was 1.6 cm. These 
details are important to consider when 
extrapolating the results of the study 
to patients with poor prognostic fac-
tors. In the case described above, the 
patient was young, with a large high-
grade tumor that demonstrated no 
overexpression of ER, PR or HER2/ 
neu (not reported in Z0011). All of 
these features increase the risk of local 
and regional recurrence and, therefore, 
must factor into decision-making.18

Fundamentally, the Z0011 study 
asked a question pertaining to the 
extent of surgery; it did not directly 
address the role of radiation therapy. 
Let’s shift our attention to the 2 large 
cooperative group studies that have 

recently demonstrated similar para-
digm-shifting results, specifically for 
radiation therapy field design for a 
similar patient population. 

The first study is the NCIC Clinical 
Trials Group MA.20, which was initi-
ated to test the benefit of the addition of 
irradiation to the axilla, supraclavicular 
fossa, and the internal mammary lymph 
nodes, to breast-conserving surgery and 
axillary dissection followed by stan-
dard whole-breast radiotherapy.10 This 
trial included more than twice as many 
patients as Z0011, and a very similar 
patient population with regard to nodal 
involvement (see Table 1). What is dif-
ferent is that the MA.20 study included 
slightly more patients with poor prog-
nostic features, such as: high-grade 
histology (42% vs. 28%), ER- (25.5% 
vs. 17.3%), and tumors > 2 cm (47.5% 
vs. 30.7%). As a result, more of the 
MA.20 patients received chemotherapy 
(91% vs. 69.4%). The results of this 
trial demonstrated a marginal improve-
ment in locoregional control as a result 

of the addition of comprehensive nodal 
irradiation (94.8% vs. 96.8%). More 
importantly, there was a substantial 
improvement in disease-free survival 
(87% vs. 92.4%), which translated to a 
2% increase in overall survival. There 
was an increase in morbidity related to 
the larger radiation volumes: Grade 2 
and higher pneumonitis increased from 
0.2% to 1.3% (p = 0.01), and lymph-
edema increased from 4.1% to 7.3%  
(p = 0.004).

The discrepancy between locore-
gional control and disease-free sur-
vival may be attributed to the inability 
to detect a nodal recurrence by physi-
cal exam, especially in the dissected 
axilla and internal mammary chain. 
The case presented illustrates this 
point, since this large lymph node was 
missed on clinical exam. 

A second explanation for the lack 
of an overwhelming benefit in locore-
gional control may be due to the way 
in which patients were categorized. 
Overall, this disease appears to be a 

	 Table 1. Population characteristics between trials 

	 Z0011 (n = 813)	 MA 20 (n = 1832)	 EORTC (n = 4004)

Tumor size > 2 cm	 30.7%	 47.5%	 39.5%
Tumor size < 2 cm	 69.3%	 52.5%	 60.5%
ER -	 17.3%	 25.5%	 16%
Node negative	 4.4%	 10%	 44.4%
Node positive (1-3)	 88.9%	 85%	 43.1% 
Node positive ≥4	 6.7%	 5%	 12.5%
Median axillary lymph nodes 	 17	 12 	 n/a 
resected in dissection	
Adjuvant chemotherapy	 69.4%	 91%	 85%
Adjuvant hormonal therapy	 57.3%	 76.5%	 59.7%
Age 	 55 (median)	 55 (mean)	 54 (median)
Grade 3 toxicities	 28%	 42%	 n/a
Median follow-up (years)	 6.3	 5.2	 10.9 
Sentinel node biopsy 	 100%	 39%	 7.1%
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harbinger of distant metastases, and by 
the time a regional recurrence is noted, 
distant disease may already be pres-
ent. Such patients may not have been 
designated as having a locoregional 
recurrence, as it is common practice in 
many trials to record only the first site 
of recurrence, thereby categorizing such 
patients in the distant failure group.

The second study examining the role 
of comprehensive nodal irradiation is 
the EORTC 22922/10925 trial. This 
study was designed to determine whether 
there is an overall survival benefit of 
adding radiation therapy to the internal 
mammary and medial supraclavicular 
lymph nodes to standard chest wall or 
whole-breast irradiation. Patients eli-
gible for the trial were required to have 
one of the following adverse prognostic 
factors: positive axillary lymph nodes 
or central/medial tumor location in the 
absence of axillary lymph node involve-
ment. In contrast to Z0011, this trial 
incorporated patients who underwent a 
mastectomy as well as a large cohort of 
patients who were lower risk, including 
44% of patients who were node nega-
tive (see Table 1). This study accrued 
4004 patients from 1996 to 2004. With 
a median follow-up of 10.9 years, the 
addition of nodal irradiation was found 
to reduce the regional recurrence rate 
from 4.2% to 2.7%. Similar to the 
MA.20 study, there was a more impres-
sive improvement in distant metastases- 
free survival with a hazard ratio of 
0.86 (p = 0.029), which translated to an 
increase in overall survival at 10 years 
from 80.7% to 82.3% (hazard ratio 0.87 
with p = 0.0496). The EORTC data 
implies that lower risk patients may also 
substantially benefit, as a subset analysis 
stratified by nodal stage suggests those 
with node negative disease may benefit 
the most: hazard ratio for N0 is 0.79, in 
contrast to 0.89 for pN1, 0.85 for pN2, 
and 1.00 for pN3.

As we move forward with the 
results of these trials, the question now 
becomes: “What is the optimal target 

volume for radiation oncologists when 
treating patients who have node posi-
tive disease?” All 3 randomized post-
mastectomy RT trials demonstrated a 
benefit when the whole axilla, supracla-
vicular fossa, and the internal mammary 
chain were included; however, there is 
controversy over what target volumes 
should be covered. Most experts believe 
the greatest benefit is in covering the 
chest wall and the supraclavicular fossa 
and, therefore, purposely exclude the 
axilla and internal mammary lymph 
chain due to the potential increased 
morbidity. For example, the American 
College of Radiology appropriateness 
criteria for post-mastectomy radio-
therapy recommends radiotherapy to 
the chest wall, and does not make any 
specific recommendations regarding the 
regional lymph nodes.14 In the NCCN 
guidelines (NCCN guidelines for inva-
sive breast cancer version 3), the nodal 
region targeted includes the paracla-
vicular nodes and the axilla, while only 
including the internal mammary chain 
if it is clinically involved or biopsy-
proven. Based on the data presented, 
the regional lymph nodes seem to have 
a substantial impact on outcomes. The 
MA.20 study mandated irradiation of 
the chest wall in both treatment arms, 
and there was a clear benefit in breast 
cancer mortality with the addition of 
regional nodal areas in the RT field. In 
Z0011, the axilla was treated in both 
arms and there was no detriment in 
breast cancer mortality no matter what 
fields were treated,19 suggesting the 
internal mammary lymph nodes and 
medial supraclavicular lymph nodes 
have a major impact in improving 
breast cancer mortality.

CONCLUSION
Radiation oncologists and surgeons 

must exercise caution when apply-
ing the findings of the Z0011 trial to 
patients with a positive sentinel lymph 
node biopsy and poor prognostic factors. 
Additionally, translating the treatment 

used in Z0011 to early stage patients may 
not be appropriate. The survival benefit 
in the setting of minimal added morbid-
ity demonstrated in MA.20 and EORTC 
suggests that we may be undertreating 
certain patients. Patient SD was techni-
cally a candidate for the Z0011 trial, but 
because of her age and triple-negative 
status, it may have been better to initially 
treat her more aggressively as per the 
MA.20 protocol. It is extremely impor-
tant to consider patient and tumor char-
acteristics when applying the adjuvant 
radiation treatment approaches used in 
the Z0011 trial to a broad patient popu-
lation without considering the potential 
survival benefit of regional node irradia-
tion (RNI). 

At our institution, treatment vol-
umes are based on the risk of additional 
lymph node involvement, individual 
patient characteristics, dose to sur-
rounding structures and the patients’ 
life expectancy. Prior to the results of 
MA.20 and EORTC 22922/10925, 
we used the Memorial Sloan Ketter-
ing Cancer Center (MSKCC)20 and 
MD Anderson Hospital (MDAH)21 risk 
nomograms. If a patient had a > 15% 
risk of finding additional non-sentinel 
lymph nodes, then levels 1 and 2 were 
treated. If a patient had a > 15% chance 
of finding 4 or more lymph nodes, then 
level 3 and the supraclavicular field 
were treated.22 Currently, we prescribe 
comprehensive nodal irradiation for all 
macroscopically node positive patients 
and strongly consider it for younger 
patients with high grade ER/PR nega-
tive and HER2/neu positive tumors or 
those with a lesion in a medial/central 
location. Omission of radiation to the 
internal mammary lymph nodes, or con-
sideration of proton therapy is explored 
when the heart V30 >  5%, V10  >  30% 
if IMRT is used, or when the mean 
heart dose is > 10 Gy. If a woman has 
a cardiac risk factor such as history of 
ischemic heart disease, diabetes, smok-
ing, or high BMI, a lower mean heart 
dose (< 10 Gy) is pursued. Women with 
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multiple cardiac risk factors require an 
even lower mean heart dose and are 
judged on a case-by-case basis for inter-
nal mammary lymph node omission or 
consideration for proton therapy. This 
approach provides excellent locore-
gional control with acceptable morbid-
ity, and will help prevent recurrences 
seen in the case of patient SD.  
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