
RADIATION ONCOLOGY CASE

applied radiation oncology

34      n      APPLIED RADIATION ONCOLOGY                     www.appliedradiationoncology.com December  2017

CASE SUMMARY
A 61-year-old woman with a medi-

cal history of morbid obesity, hyper-
tension, diabetes mellitus, and left 
ventricular hypertrophy presented with 
a palpable left upper outer quadrant 
triple negative (estrogen receptor-neg-
ative, progesterone receptor-negative, 
Her2/neu-negative, Ki-67 60%) infil-
trating ductal carcinoma with measur-
able metastatic disease to the adrenal 
gland, L5 vertebral body, and sacrum. 
She began eribulin and denosumab 
for 2 cycles, which was complicated 
by hypertensive urgency, pulmonary 
edema, febrile neutropenia and renal 
insufficiency requiring hemodialysis. 

She underwent a palliative left 
modified radical mastectomy (ypT-
4bN1a triple negative IDC with 3/20 
lymph nodes positive with extracap-
sular extension) followed by postop-
erative radiation to a total dose of 50 
Gy in 25 fractions. The radiation was 
delivered with a 12 MeV electron 

beam to her medial chest wall and 6 
MV and 18 MV photon beams to the 
remainder of her chest wall, supracla-
vicular fossa, and axilla (Figure 1). 
Internal mammary nodal irradiation 
(IMNI) was not performed due to her 
heart disease and palliative intent lim-
iting the mean heart dose to 197 cGy. 

Our patient suffered an isolated 
internal mammary nodal (IMN) fail-
ure and was salvaged with irradiation 
to 55 Gy in 11 fractions using a 3-mm 
expansion from gross tumor volume 
(GTV) to planning target volume 
(PTV) with daily KV and cone-beam 
computed tomography (CBCT) for 
image guidance. She had no evidence 
of disease recurrence on her most 
recent imaging at 3 months post-treat-
ment positron emission tomography/
CT (PET/CT) and 6-month chest CT 
with contrast. 

IMAGING FINDINGS
Init ial  PET/CT demonstrated 

increased fluorodeoxyglucose (18F) 
(FDG) uptake in the left breast mass, 
multiple left axillary lymph nodes, 
adrenal gland, L5 vertebral body 
lesion, and sacrum. Repeat PET/CT 
6 months after failed chemotherapy 
showed an interval increase in the size 
of her left breast mass (8.5 × 7.2 cm) 
and axillary lymphadenopathy. The 

adrenal and bony FDG avidity had 
resolved. CT of the chest, abdomen 
and pelvis 6 months post-radiation 
showed an isolated recurrence in the 
untreated IMN (Figure 2). Restaging 
scans 3 months after treatment showed 
stable disease with no FDG avidity on 
her PET/CT scan, and a CT chest scan 
6 months later was stable.

DIAGNOSIS
IMN recurrence

DISCUSSION AND 
LITERATURE REVIEW

The IMN chain is a regional nodal 
drainage basin in the parasternal 
region. These nodes represent a site of 
metastasis in breast cancer with twice 
the risk of recurrence or death at 10 
years in patients with a node-negative 
axilla and positive IMN nodes.1 IMN 
metastases are associated with a signif-
icant decrease in 20-year disease-free 
survival,2 with incidence ranging from 
15% to 42% in older series.3-6

His tor ical ly ,  the  IMNs were 
removed as part of the extended radi-
cal mastectomy in the hopes that more 
extensive surgery would be superior 
to the Halsted procedure, also known 
as a radical mastectomy. The radical 
mastectomy consists of removal of 
the entire breast, supporting pectoral 
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FIGURE 2. Axial computed tomography 
(CT) chest image without contrast showing 
a soft-tissue abnormality in the left para-
sternal region consistent with an internal 
mammary lymph node metastasis.

muscles, and the axillary lymph nodes, 
while the extended radical mastec-
tomy consists of the aforementioned 
procedure plus removal of the inter-
nal mammary lymph nodes. Lacour 
et al performed a randomized con-
trolled trial of 1580 patients comparing 
extended Halsted mastectomy vs. Hal-
sted mastectomy between 1963 and 
1968 showing 5-year overall survival 
(OS) of 72% vs. 69%, respectively 
(not significant [NS]). Five of 697 
(0.7%) patients in the Halsted mastec-
tomy arm had an IMN recurrence. In 
the node-positive patients with inner 
or medial quadrant tumors, 5-year sur-
vival of 71% and 52% for the extended 
Halsted mastectomy and Halsted mas-
tectomy was observed, respectively.7 
Ten-year follow-up showed signifi-
cantly more local recurrences in the 
undissected IMN group, but no differ-
ence in OS or relapse-free survival.8 
Thirty-year follow-up from a simi-
lar study by Veronesi et al9 showed 
no survival benefit with removal of 
the IMNs. With no survival benefit, 
and increased morbidity including 
pneumothorax due to the intrapleu-
ral dissection required, the practice 
of extended radical mastectomy was 
largely abandoned. 

A reason for under-recognition of 
this entity lies in the reliance on imag-
ing to report IMN recurrence. Com-
monly, these abnormalities are referred 
to as “bone metastases to the sternum,” 
“soft-tissue abnormalities,” “parasternal 
masses,” or other vague descriptors that 
do not identify the IMN basin. Physical 
examination of the IMN is challenging 
given the deep location and discom-
fort associated with deep palpation on 
the sternochondral junction. Review of 
physical examination textbooks shows 
a paucity of data demonstrating a proper 
technique for examining the IMNs.10,11

More recently, randomized data of 
IMNI has added to a growing body of 
literature upon which we base treat-
ment decisions. A French randomized 
controlled trial published in 2013 failed 
to show a benefit to postmastectomy 
IMNI in stage I or II adenocarcinoma 
of the breast and either positive axil-
lary nodes or a medial/central tumor,12 
axillary lymph node status, and adju-
vant therapy (chemotherapy vs. no che-
motherapy although many believe the 
study endpoint of a 10% improvement 
in overall survival to be unrealistic. 
The MA.20 and European Organisa-
tion for the Research and Treatment of 
Cancer (EORTC) studies published in 

July 2015 in The New England Jour-
nal of Medicine evaluated the efficacy 
of IMNI and medial supraclavicular 
nodal irradiation in early stage breast 
cancer.13,14 MA.20 showed improved 
10-year disease-free survival (DFS) 
(82% vs. 77%, p = 0.01) but no 10-year 
OS benefit.13 Subset analysis showed 
that patients with estrogen and proges-
terone receptor-negative tumors ben-
efited more from IMNI. The EORTC 
study, with slightly different entry cri-
teria (stage I, II or III with central or 
medial primary irrespective of axillary 
involvement) showed a trend toward 
10-year OS benefit for IMNI (82.3% 
vs. 80.7%, p = 0.06), and statistically 
significant improvements in 10-year 
DFS and DDFS as well as breast can-
cer mortality.14 Thorsen et al stratified 
women with right-sided early stage 
node-positive breast cancer to receive 
radiation to the chest wall, supraclavic-
ular, axillary and IMNI and those with 
left-sided disease to receive radiation to 
the chest wall, axilla, and supraclavicu-
lar radiation without IMNI.15 Eight-
year OS was 75.9% vs. 72.2% for IMNI 
and no IMNI, respectively (p = 0.005). 
Breast cancer mortality was signifi-
cantly improved in the IMNI group. 
This data, taken by itself, would lend 

FIGURE 1. Representative images of chest wall, supraclavicular and axillary nodal irra-
diation using 6-18 MV photons for coverage of the lateral chest wall, supraclavicular and 
axillary nodal basins; 12 MeV electrons were used to cover the medial chest wall while pur-
posely limiting coverage to the IMNs to spare cardiac toxicity.
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to advocating for IMNI in this triple 
negative breast cancer case. However, 
given our patient’s morbid obesity, 
left ventricular hypertrophy (LVH), 
poor pulmonary function, and multiple 
risk factors for coronary artery disease 
(CAD), the risk of radiation dose to the 
heart and coronary vessels warranted 
serious consideration. In the palliative 
setting, it is reasonable not to treat the 
IMNs based on the data from Darby et 
al,16 which shows an increased rate of 
major coronary events at a rate of 7.4% 
per gray without an apparent threshold. 

While the above-noted trials mainly 
evaluated disease-free survival and 
OS as primary endpoints, in the pallia-
tive setting it may be more appropriate 
to consider locoregional recurrence, 
which could lead to pain, as noted in 
our patient. The Early Breast Can-
cer Trialists’ Collaborative Group 
(EBCTCG) meta-analysis evaluated 
22 postmastectomy trials.17 Of the 
8134 patients, 1314 had 1-3 positive 
lymph nodes at the time of axillary 
dissection, similar to our patient. The 
addition of radiation in this scenario 
decreased locoregional recurrence 
from 20.3% to 3.8%, and risk of any 
first recurrence from 45.7% to 34.2%. 
These decreases in local recurrence 
may prevent painful locoregional 
recurrence in our patient’s case. 

Our case required careful consider-
ation regarding the risks and benefits 
associated with IMNI. Unfortunately, 
our patient suffered a painful recur-
rence in the IMNs just 6 months after 
completing palliative mastectomy and 
postmastectomy radiation therapy. 
While her initial cardiac dose was very 
low at a mean dose of 197 cGy, re-irra-
diation was challenging as we had to 
balance the increased risk of CAD with 
the local control that re-irradiation to 
the overlying soft tissues offered. Her 
symptomatic recurrence and inabil-
ity to receive further systemic therapy 

made re-irradiation for local control 
and palliation of her symptoms neces-
sary. 

To respect normal tissue tolerance, 
we used a hypofractionated course of 
55 Gy in 11 fractions with a BED10 of 
approximately 70 Gy with daily KV 
and CBCT to minimize PTV margin 
(3 mm) and field overlap. She toler-
ated this treatment exceptionally well 
with only grade 1 fatigue and radiation 
dermatitis, according to Common Ter-
minology Criteria for Adverse Events 
(CTCAE) version 4.0. A restaging 
PET/CT scan 3 months after comple-
tion of re-irradiation demonstrated 
no avidity in her known IMN recur-
rence, although longer follow-up will 
be necessary to evaluate the durability 
of treatment and long-term morbidity 
from treatment. 

CONCLUSION
This case highlights the complex-

ity of decision-making regarding 
IMNI even in the setting of recently 
published data that is more favorable 
toward IMNI than more historical data. 
We have demonstrated that failures in 
the IMNs occur and, in this case, hap-
pened rapidly after initial postmas-
tectomy radiation. However, while 
challenging, treatment of recurrence 
is possible. Further data on IMNI out-
comes and methods to minimize car-
diac toxicity in the setting of longer 
life expectancy and the utilization of 
cardiotoxic chemotherapy are needed 
to help guide nodal radiation treatment 
decisions in the future. 
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