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Introduction

The incidence of cancer worldwide continues to increase,
and it remains the second leading cause of death (1). Of the
17.5 million cancer cases worldwide in 2015, breast cancer
was the most common in women (2.4 million cases) and was
the leading cause of cancer deaths (523,000) in women (1).
As such, the importance of effectively and efficiently
communicating disease characteristics and prognosis
remains essential to patients, clinicians, and researchers.
Breast cancer staging often provides this foundation for
communication and serves as a framework for therapeutic
and research discussions. The American Joint Committee
on Cancer’s (AJCC) Breast Cancer Staging Manual was
recently updated (8" edition) to now include tumor biology
in addition to the traditional anatomic factors (2). Given
these significant changes, multiple studies have sought to
investigate the implications of the new guidelines for various
populations. In particular, Joo er a/. recently evaluated the
prognostic value of these guidelines among patients with
internal mammary lymph node (IMN) metastases (3). As
such, breast cancer staging, IMN metastases, and related
literature are briefly reviewed.

Breast cancer staging overview

Breast cancer staging was initially created as a tool for
conveying the predicted “life history” of a tumor (4). It
provided standard nomenclature for communication and
assisted with breast cancer prognostication. When it was
developed, the mainstay of breast cancer treatment was
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radical surgery and radiation. As diagnostic techniques,
systemic therapies, and our understanding of breast cancer
have all substantially improved, the treatment of breast
cancer has changed dramatically, and thus, the staging
guidelines have been critically refined. Today, a patient’s
breast cancer stage is assessed at diagnosis (clinical stage)
and at the time of surgery (pathological stage). It concisely
summarizes the disease by incorporating the location and
extent of disease, as well as tumor biology.

The current guidelines include two staging systems—
the anatomic stage and the prognostic stage (2). Anatomic
staging is based solely on traditional anatomic factors,
including the primary tumor size (T), nodal status (N),
and distant metastasis (M). The prognostic stage builds
on the anatomic stage and includes the TINM variables,
as well as tumor grade, estrogen receptor (ER) status,
progesterone receptor (PR) status, human epidermal
growth factor receptor 2 (HER2) status, and when
available, tumor multigene panel testing (i.e., Oncotype
DX Recurrence Score). While the traditional anatomic
factors (TNM) remain relevant (5), particularly for local-
regional management, numerous studies have confirmed the
prognostic significance of these biologic tumor factors as
well, as they are often used for systemic treatment decisions.
By incorporating all of these variables, the prognostic stage
has been shown to be the most reliable and accurate source
for the prognostication of patient outcomes (6,7).

However, the introduction of prognostic staging has
resulted in significant stage changes for many patients.
One such study of 411,372 patients in the National Cancer
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Data Base reported that 13% of patients were upstaged
using the 8" edition criteria and 29.7% were downstaged,
which refined survival estimates compared to the 7" edition
criteria (8). Others have validated the latest staging guidelines
and confirmed their relevance (6), including in locally
advanced breast cancer (9). It is important to recognize that
the staging guidelines were based on populations that largely
received appropriate treatments (2), thus highlighting the
continued importance of multidisciplinary care. With
the incorporation of these new variables, staging can be
used more effectively for patient-specific management,
population-level assessments, and research purposes.

To determine the clinical stage, multiple diagnostic
modalities are often employed. While the physical exam
provides an initial clinical assessment of tumor size and
nodal status, it is often supplemented with various imaging
techniques. Standard breast imaging typically includes
a mammogram and/or ultrasound, while a breast MRI
may be used for select cases. Routine axillary imaging is
controversial, but when considered, an axillary ultrasound
may be obtained. Systemic staging is not routinely
recommended (10), particularly for asymptomatic women
with early stage breast cancer (11). Some clinicians may
check bloodwork, such as a complete blood count (CBC)
and comprehensive metabolic panel with liver function tests
(CMP + LFTs). When additional imaging is performed,
systemic staging may include a CT (computerized
tomography) scan of the chest/abdomen/pelvis, nuclear
medicine bone scan, and/or FDG-PET (18-fluoro-
deoxyglucose positron emission tomography)/CT scan. For
suspicious findings on imaging, biopsy should be considered
of local-regional (breast and/or axilla) and/or distant sites
(potential metastatic disease). If malignancy is confirmed,
tumor histology, grade, and receptor status (ER, PR, and
HER?2) should be assessed (10).

Significance of prognostic staging variables

Early studies and more contemporary research have both
demonstrated the prognostic significance of tumor size and
nodal status (12,13). Similarly, tumor grade has been widely
recognized as an important prognostic variable in breast
cancer for many years, regardless of tumor size and/or
nodal status (14), although it was not incorporated into the
official staging guidelines until the introduction of the most
recent AJCC staging manual (2). Tumor biomarkers were
also identified as important determinants of prognosis early
on, and two of the first biomarkers to be recognized were
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the estrogen and PRs (15,16). Subsequently, the HER2/neu
oncogene was noted to be associated with prognosis as
well (17). Given these findings, several studies have sought
to evaluate the combination of anatomic extent of disease
and tumor biology, compared to anatomic staging alone,
and have demonstrated superior stratification of survival
estimates when tumor biology was included (18). The
latest research investigated the utility of tumor multigene
panel testing, and it too has been shown to have prognostic
significance in select breast cancer cohorts (19,20),
thus leading to its incorporation into the latest staging
guidelines (2). Taken together, the new prognostic staging
includes a summary of the anatomic extent of disease and
critical biologic tumor characteristics.

IMN overview

The IMNs are considered a first-echelon nodal drainage
site in breast cancer, similar to the axillary lymphatic
system. On average, there are 6 IMNs, which are located
just lateral to the sternum (behind the costal cartilage)
near the internal mammary (IM) vessels and within the
1"-4" intercostal spaces (21). IMNs may be visualized on
ultrasound, magnetic resonance imaging (MRI), CT scan,
FDG-PET scan, and/or lymphoscintigraphy. When sentinel
lymph node mapping is performed, 10-30% of patients
have visible lymphatic drainage via the IMNs (depending
on the injection site). If an IMN is suspicious for metastasis
on imaging, fine needle aspiration (FNA) or resection may
be considered for histologic diagnosis (21).

For women with breast cancer, IMN involvement is more
common in those with more advanced disease, medially-
located tumors, and axillary nodal metastases (22,23). For
patients with positive axillary nodes, an estimated 28-52%
may also have IMN metastases, while 5-17% of patients with
negative axillary nodes may have IMN involvement (24).
Although identification of IMN metastases may change
the disease stage for select patients (Zable I), indications
for biopsy and/or resection remain controversial (23). In
addition, women with IMN metastases have been shown
to have a worse overall prognosis; however, resection of
IMN nodes in particular has not been shown to improve
outcomes in numerous studies (23).

Currently, the NCCN guidelines recommend radiation
therapy of the IMNs when delivering regional nodal
irradiation (10). Studies have demonstrated reduced regional
recurrences and distant metastases with the addition of
nodal irradiation, particularly for those with axillary nodal
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Table 1 Summary of clinical and pathological N stages that include internal mammary lymph node (IMN) metastases. “Clinically detected”

implies identification by clinical exam and/or imaging studies; biopsy is not necessary to classify a lymph node as clinically positive. Pathological
classification is used when the axillary lymph nodes have been histologically examined and clinical involvement of the ipsilateral IMNs is detected
by imaging studies. All nodal metastases are presumably ipsilateral to the primary breast tumor

Clinical N stage

Pathological N stage

Nodal metastases

cN2b  cN3b cN3c pN1b pNic pN2b pN3b pN3c
Clinically detected IMN Yes Yes Yes/No No No Yes Yes Yes No Yes/No
metastases
Clinically detected level I, Il No Yes Yes/No No Yes/No N/A N/A N/A Yes/No  Yes/No
axillary nodal metastases
Clinically detected No No Yes No No No No No No Yes/No
supraclavicular metastases
Pathological IMN metastases’ Yes/No Yes/No Yes/No Sentinel Sentinel  Yes/No Yes/No  Yes/No Sentinel Yes/No

node only* node only* node only*

Pathological axillary nodal N/A N/A N/A No Yes No Yes Yes Yes Yes/No
metastases in 1-3 nodes®
Pathological axillary nodal N/A N/A N/A No No No No Yes Yes Yes/No
metastases in 4-9 nodes®
Pathological supraclavicular N/A N/A N/A No No No No No No Yes

nodal metastases

', identified by resection and/or biopsy, such as FNA (excluding lymphoscintigraphy); ¥, at least one tumor deposit >0.2 mm; $, at least one
tumor deposit >2 mm. IM, internal mammary; IMN, internal mammary lymph nodes; FNA, fine needle aspiration; N/A, not applicable.

metastases in >4 nodes (24). However, IMN irradiation
is not generally recommended for patients with negative
axillary nodes (10). When considering IMN irradiation, it
is important to also consider the potential associated risks,
such as pulmonary and cardiac toxicities (23,24).

IMN staging

With the recent changes to the AJCC breast cancer
staging guidelines (2), several studies have sought to
re-evaluate the prognostic significance of various tumor
and biologic variables. Joo et 4/. recently performed a single
institution retrospective review to specifically assess the
prognostic value of the new guidelines for patients with
IMN metastases (3). Prior to this, they published a review
of 70 women with suspicious IMNs either by size and
morphology or FDG avidity (¢cN2b or ¢N3b; all underwent
FNA biopsy), who were treated with neoadjuvant
chemotherapy, surgery, and radiation (25). After stratifying
by the results of the FNNA biopsy (positive or negative/
failed), they demonstrated that patients with FNA + IMNs
(57%, N=40) had worse treatment outcomes compared
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to those with clinically diagnosed IMN metastases and
negative FINA (25). On multivariate analysis, FNA + IMN
was not significantly associated with overall survival or
progression-free survival (25). However, it is unclear how
these results may have been impacted by tumor burden in
the IMNs and the selection bias inherent in retrospectively
identifying patients who under IMN biopsy.

Using this same cohort of 70 patients, Joo et 4/. more
recently sought to investigate the impact of IMN metastases
on breast cancer staging using the new guidelines, with
the additional exclusion of patients with isolated IMN
metastases (and negative axillary nodes); the final cohort
included 66 patients with ¢cN3b disease (3). Based on
anatomic staging, all patients were classified as overall stage
IIC, while prognostic staging downstaged 61% of patients
by stratifying them into 3 groups (2 patients downstaged to
IITIA and 38 to IIIB; 26 patients remained IIIC). Based on
the prognostic staging stratification, significant differences
in survival were consistently noted. Thus, the authors
concluded that the new staging guidelines provided more
accurate prognostic estimates than anatomic staging alone,
likely due to the inclusion of tumor burden and biology (3).
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Although this was a small retrospective study, these findings
are consistent with those of other studies (6,9) and further
validate the utility and accuracy of the prognostic staging
guidelines.

Conclusions

The latest AJCC breast cancer staging guidelines now
combine the anatomic extent of disease (traditional TNM
factors) with tumor biology (tumor grade, molecular
biomarkers, and multigene panel testing) to provide
superior prognostic estimates, which will ultimately improve
patient care and advance research efforts. In addition, it
will continue to serve as a universal tool for consistent and
efficient communication among clinicians and researchers
worldwide. While IMN metastases were once thought to
represent a universally dismal prognosis, the new staging
guidelines stratify this population into multiple groups, thus
allowing for more personalized prognostic estimates. As the
biology of breast cancer is further elucidated, diagnostic
techniques and therapeutic strategies will also continue to
evolve, and thus, the staging guidelines will undoubtedly
undergo further refinement.
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